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Tap sdch niy duge chuin bi véi ude mudn gop phin
nang cao chét lwong hoe tp Héa Hoc, dic biét 1 kha
nang phét trién Ii lufn oo he théng cia hoc sinh. Tuy
nhién, trong diéu kién npi dung moén hec dang cb nhidu
bien dbi, dac bigt la cic hién thite c6 lien quan dén cic
lép chuyén ban, chuong trinh chuyén Héa, thi gioi Héa
quéc gia, cing nhir ndi dung thi dai hoc mon Héa ma
sich gito khoa hign himh chwa dip ung day du, tip
sdeh nay hi vong gitip cic em lim quen vdi kha ning
hr suy nghi dé gidi quyét nhimg tinh hubng khic nhau
trong bii tip mén Hog hoc lop 12,

Sdch duwge sép xé:u thanh cdc chuong fhuong tie sich
gito khoa Héa Hpc 12. Nhém bién soan chinh gom :

. CHUONG I, I, T ; Nguyén Trong Tho

. CHUONG IV : Phan Si Thugn, Lé Van Hoéng,
Phom Minh Nguyét

. CHUONG V : Vi Minh Duc, Pham Minh Nguyét

Quyén sich duge thuc hién trong didu kién tuong
doi ghp rit vk kha néng cing cb gidi han. R& mong
ni. n duge cic y kién dong gop cia quy déng nghiép
v bon doc.

CAC TAC GIA
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PHAN MOT
HOA HOC HUU CO
CHUONG |

HOP CHAT HUU CO PON CHUC VA
PA CHUC {dong nhét)

A — CHUC HOA HOC

[ - CAC DINH NGHIA

» Chic héa hoc : Tap hop céc chét hiu co ¢6 cimg nhém
chie

! + Nhém chic : Nhém nguydn td quyst dinh tinh chit héa |
hoc dic trung v co ban cia mit chit

» Chat hitu cd don chie : Chit hiu cd chi cé mdt nhém
chic duy nhat

« Chit hitu co da chic (dong nhdt) : Chat hdu cg d nhigu
' (= 2) nhém chie giong nhau

+ Chat hitu cd tap chic : Chat hitu co c6 nhitu nhém chic
Ichdc nhau



-CAC CHUC HOA HOC KHAO SAT
l. Nhom cinfe hoa tri |
* Nhém chife rugu : —~OH (hidroxyl)
* Nhém chic andehyt : ~C— H hay —~CHO (formyl)
I
0
« Nhém chic axit : —C-0H hay —COOH (cachoxyl)
I
0
© Nhém chic amin bac [ : —~NH, (amino)
(Ngoai ra, con c6 thé gap nhém nitro : —~NOy : nhém nitril:
-C = N, nhém nitroso ~NO, .} -
2. Nhém chie hoa tri I
* Nhém chic éte : -0~
* Nhém chic xeton : ~C~ hay —CO~ (cacbonyl)

1
0

* Nhém chic este : ~C-0- hay ~COO-

I
0 |

* Nhém chie amin bac I : —-NH- -

(Ngoi ra, con c6 thé gip nhém amit hay peptit : 1
~C-NH- , ) |

1
0
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3. Nhém chife héa tri II : Chi xét amin bae III : SN-

HI-BAC

1, Bic cia cachon : Cacbon duge goi 13 bac n khi lign ket
tryc tip bing n lién k&t voi cacbon khdc. (¥)

CHs CHj
{ i

SeH, - 4CH, - %C - CH - CH;
I
CH;

Cachon mang &0 l 1 2 3 4 5
Béc cla cacbon ‘ i m w o 1

¥

2, Bac ritgu : la bic cla cacbon mang nhém -OH

Ruou bac 1 Rugu bic T | - Ruou bae III
Cong thic tdng LN R
quit R-CHz-OH | - CH-OH | p-C-oH
R R!'f/
Biéu kitn R la H hay gfc| R, R’ phai la gfc; R, R, R” phéi la
(*3 hidrocachon hidrocachon gite hidrocachon

(*) Thoéa cho didu kin chie dang xét 13 chde rugu

{*) Dinh nghia khie : Cacbon duge goi 14 bdc n khi lién két trde 6iép véi n
nguyén td cachon khic. 7 Qu A H]O

Wl 40
nlkama m)r)(\g\é,
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3. Bac cha amin : cd thé coi [ bac coa nitd

Amin bac 1 Amin bac H Amin bac IIF
Y *, > R .
Cong thic tong \NH R’\ _
gudt R ~ NHa / R—>N
R wo
R
Didu kitn R, R’, R" phai la gtic hidrocachon

IV-TINH CHAT VAT Li CUA CAC CHAT HOU CO CO NHOM
CHUC QUAN TRONG

Chu y&u chi xét nhiet 49 sdi vh tinh tan Hai y&u td anh
hudng quygt dinh la khdi lugng phan td va lign k&t hidro

1, Lién két hidro

a) Dinhnghia: Lién ket hidro Ia lién két héa hoc khi b lye
hit tinh dign giga :
~ H mang dién duong (HM : Id nguyén tt hidro lidn két
vii nguyén t§ ¢é dp am dien manh nhu N, Cl, O, F)
~ Nguyén 0 cd do am dién manh, mang dign Am e
nhu N, Cl, O, F)
§+ 4=+ - b+ b- ;
Vidg: H—=C H—C H—-C.
d+ d- 3+ d~ b+ -
. H—0 . H—0 . H—Q
\ N N
H H H

b) Anh hudng cia lién két hidro dén nhigt da sai :

Litn k&t hidro giip cac phan td rang budc vdi nhau chat
ché hon, dan d8n c6 nhiét dp sdi cao hon trudng hop khong

L
V;

ch
n

wll
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tao duge lien k€t hidro (vh co khéi lugng phan t xdp xi nheu),

Vi dy
‘ Chit hitu co Butan C,;H,, Rugu etylic C,H,0H
M 58dvC 46dvC
Co, theo so dd :
&4 - 8+ LB
Lign k&t hidro Khong cb H=0. H- ? '
CoHx CoHp
Nhigt a5 soi —0.5°C 78.3°C

¢} Anh hiidng cua lién ket hidré dén tinh tan trong nudc :

Lien k&t hidro cia phin td& chft hou oo véi nwéc gidp
ching phan tén hoim toan trong nude, nghia la ten duge frong

nwge, vi dy :

H,0

Chit hitu co Butan C,H,, Rugu etylic CoH0H
€6, theo s¢ dd :
Lien k&t hidro véi Khong o6 AT L i

H—-=0 H-O
t [
CHy H

Tinh tan trong nude

Coj nhes bhoup tan

Ahiaa T 11?_.1[1

2. Nhiét db soi vh tinh tan cia cic chat hifu co quan trong

Xét cde chit hiu co don chic.

4y



CHAT H{U

NHIET DO 8O : Xét lien

TINH TAN : It cacbon(*)

cg (X) kit hidro X . X va ¢6 Hen két hidro
Xy H0
Nhiét d9 : ¢é lién ket hidro| * Ci~Cs : tan v hanCy: tan,
gida cdc phdn & ruda Cs : khé, Cgt: khing tan
A + S0 d§ tao lién két hidro :
~H— 0. .H~—0 .. H 0H-0
Rugu R -~ OH i | H“? ]'“ E.
R R
H R H
Andehit Nhiét do thép : Vi khéng c6| Chi HCHO tan :
R-C-H lien két hidro giffa che phinl Hyy 4 s 4-
i #f andshit véi nhan >c —=0-H-0
0 H \H:
Axit cachoxylic | Nhibt dg cao : ¢ lién két hidro| + Tan dude tusng tu rigu (s4
R-C~0H gilla cic phén t axit dé tap] C tdng thi tinh tan gidm)
” dang nhi phin (di-me) * 8¢ d4 tao lién két hidro :
H
0 PO -H-0 ;
R-~C C-R PHH-C-HO
‘o-u._d R-C c-H

Yo-no-107

1
K

Y Néi chung

chinh xdc)

hidvocoavu._ @ ting
'

{Khéng nén ding higu ng dign to hode 14

LUYEN TAP

Khi mach cacbon ting, thi tinh ki nude cda gic

nén tinh tan gidm,

p the dé @i thich vi khéng

1. Dat cdng thic cla cic chat hiu co sau :

- A la rugu
- B la rugu don chie

1y
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C la rugu no ddn chic

{

D & rugu da chic

E B nigu no da chic

F la rugu no
Huéng dan :

Viee dat ding cong thic cho mét chit hitu co la ydu to
quan trong dau tién trong gidi todn héa Néu dat cong thic tong
quat sai ma két qua ding tinh ct thi vAn khéng tinh diém Nhu
the, c6 kha ning mét tron s& didm cda bai todn !

Khi dat cong thic, cAn chi y dén cic gia thist :

[

don chic : chi ¢0 mot nhém chic dang xét.

cung chic : ¢ nhitu nhém chdc gitng nhau

mdt loai chic ¥ c6 mdt hoic nhifu nhém chic gidng
nhau

t

no : lign kit gida cic nguyén 0 cachon chi ¢6 litn két
don. Ciling c6 thé hidu trong da s trutng hgp I dan
xuit cta anken.

Gidl
~ A : R(OH), vdi R thudng la goc hidrocachon
vix =1
- B : ROH
— C : CyHpy+10H hay CyHppso0 (n 2 1)
-D: ROH), vsix=z2
- B @ CyHgnyg-5(OH)y hay CpHpnys0y (x
= F 1 CyHyyyp-4(OH)y hay CpHpnyoOy x

v v
punk ]
a— Siar?



2 Xdc dinh cong thde phan i cda wigu don chic A
60% khoi lugng cachon trong phan tu

Huong dan

Cong thic phan ti cia A : CH,O

o = 122 60 o gy 160
12x +y+16 100

cy=8—-16>0 » x>12 duy nhét x = 3

cry =8k~ 16=2x+4+2 > x=23 va theo )y = 8

Két luan : Cong thic phan tif cha A : C3Hg0
Ghi cha :
1 Neu dat A Ja C Hg, 490 st ra cling két qud nhung bai
giai |a nghu nhién ding, v khong ¢ gid tri

2 Tit (*) c6 thé lap bang tri s6 (nfu khéng thé bign ludn):

X 1 2 3 =4
< 0 0 8 = 16
A - - C3HgO | khong thoa

Cach nay chi dimg khi khong thé bien luan

3. So sanh nhist do soi cia ruou etylic (CoHOH), rugu
n-propylic (C4H;0H), étyl clorua (CoHgCl), axit axetic (CHyCOOH)
va dimetyl éte (CHy—O-CHpy). Giai thich két qua ?

Huing dén -
So sinh do sbi gitta cic chéit hou co (c6 khoi lugng phan td

gin nhauj c6 thé dudc tién hanh don gidn theo hai budc :

1?2
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a) Phan loai ; -

— Nhém c6 lien két hidro (gita cdc phan & chat hiu od
voi nhau) la nhém cé nhigt dp sbi thudng cac hon

Digu kign dé chat hiu co tao duge lign k8t hidro giva cac
! phén b cung logi B phéi c6 lien két -O-H hay “N-H trong
phén td.
- Nhom khong c6 lign k&t hidro 1a nhém ed nhigt do sbi
thip hon.
b) Xép thd tu
— Nhém c6 lign két hidro (nhiét dd sdi cao hon) :

* n6i chung, thd ty tuy dd bén cta lien keét hidro : lien
k&t hidro eang bén thi nhigt do sbi cing cao.

* néu ciing day déng dang : thd ty nhigt dp sdi ty thupe
khoi lwgng phan tif M (ti l& thuan)

~ Nhém khong c6 lign két hidro (nhigt do sbi thdp hon) :
n6i chung chi xét theo khéi lugng phan t& M (tuy thuc t& cbn
tiy thugc nhitu yéu t6 khic nhu lye hit Van der Walls, momen
ludng cyc cha phan tg, ..)

Giai
Thil ty
CTCT Chét M Lién két hidro gide cdc phin tf nhiét dg
W @ | ® o5i (4)
4 H—0 H—0. - H—0
| E f
he A+ 46 CHs  CoHH CaHs 3
CeHg ~> O -%-H cing day déng ding véi CaHs—OH
nhung M nhé hon nén do st thép
han CaH;0H




{1 (2 @) {4)
H-Q H-0. H-0
| 1 i
A- 4+ | CgHy CaHy Catly g
CsHy ~» O ~x~H 60 cing diy ding ding véi CoHzOM
nhung M 16n hon nén 43 st cao han
CoHyOH
C:Hg ~ Cl 64,6 Khing tao duge lién k&t hidro, cé 4§ 4
sbi thip, chi tdy thufe M
O H- O\
CH; - C //C - CHy
5 T ‘0-H.0
CH3 - C - 04 H
{ 60| Do nhém cackonyl (~CO~) hit 1
60 electron nén —O-H phin cyc manh,
B lign két hidro rit bén chdt nén kho
86 mhat,
Khing tao duge litn kst hidro, o d3
CHs - O ~ CHj 46 | sbi thdp. Do M nhd nhit nén dd s3i] &
cing thip nhét.

BAI TAP

4. Tim cbng thuic phan td, xdc dinh cdc ciu tao phi hop cha:

— tugu don chic X c6 ti khoi hoi so vdi etan bhng 2
4 — axit hitu ed Y ma ti khéi hoi cda X so véi Y bang 2/3.

PR Xic dinh cde cfu tao phit hgp cla mdt andehit A ma khi
héa hdi co thé tich vira ding bhing mot nia thé tich ctia
khong khi c6 khéi lugng tuong duong trong cing didu kign
nhigt do va dp suit ‘

-".';;'Eg% ‘gu
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y 6 (iai thich vi sao :

& (X) : CHy - CHy — CH, — OH c6 d6 i cao hon
(Y)ICH;;“’CH"CHE;_
|
OH

OH
b/ (A) : @’NOZ co dp sbi va do tan thép hon cdc dong

phén meta - vh para — cfla né ?

B — CHUC RUGU
(Chit hitu ¢d ¢6 nhém —OH)

[-RUGU NO BON CHUC (Ankanol : C,Hyy,0H, n = 1)

1. Dong phin vi tén goi

al. Cécﬁ viét cong thi cal tao cic ding phan cda rugu ;

(1) Vigt cdc dang mach cachon

(2) Thay d3i vj tri nhém —OH trén mach (déng phan rugu)
(3) Xen —O~ vio mach (déng phan ste) _

Vidu : Viét cong thic ciu tao cde déng phan cia C5H1£ _

¢ c
I I
(Cg co 3 dang mach: C~C-C~C-C; C~-C-C-C; C~C ~ C)

I
C



- Rugu

(A) CHy~CH, — CHy — CHy — CHy
|
OH

|
OH

|
OH

CH,
I
(D) CHg~CH-CH, - CH,
|
OH

CHy
}

(E) CH, — CH - CH - CH,

1
OH

CHy
|

(F) CH, — C — CH, ~ CH,
I
OH

CH,
; .
(G} CH2 - CH i CH2 - Cﬁa
}
OH

CH,
L
(H) CHy - C - CH,
i |
CH, OH

~ Bte : (I) CHy — CHy ~ CHy — CHy — O - CHy

CH
i

(K) CHy ~ CH ~ CHp - O - CH,

CH
|

(L) CH; — CH ~ O - CH, - CH,

bt
£ it

T
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CH,
|
(M) CHg — O ~ CH ~ CH, ~ CHj

CHg
|

(N) CHy - C - 0~ CH,
I

CH,

(Néu chi yéu cAu vist dong phén rugu thi khéng thye hign giai
doan 3).

bf. Tén goi :

+ Néi chung : C H,,,,0H CoHs0H CsH1:0H
mach khénginhinh

Tén thong thutng  : Rugu ankylic rugu etylic | rugu amylic

Tén quéic t&€ IUPAC : Ankanol Etanol | Pentanol

+ Quy tic doc ten qubc t& ..

~ Chon mach chinh ; mach cachon ¢6 -OH va B mach
dai nhat

—~ Danh sb tht ty tir dau gin nhém —OF nhat

— Tén : Nhénh. Mach chinh
S6 — tén nhanh ’ v ankanol - s5 (chi v

{chi vi tr) tri — OH)

ting voi s& cacbon cia mach chinh



Ap dung cho vi du trén :

(A) : Pentanol ~ 1

(B} - Pentanol — 2

(C) : Pentanol - 3

(D) : 3- metylbutanol — 1

) : 3~ metylbutanel ~ 2

(Fy : 2 - metylbutanol — 2

(G} : 2 -~ metylbutanol -~ 1

{H) : 2,2 — dimetyl propanol - 1

- * Ten éte : R~O-R’ : tén 2 goc R, R* + éate
Ap dung cho vi du trén :

{{)  n—butyl netyl éte

L1)  etyl n—propyl ate

(K)  iso—butyl metyl éte
(L) etyl iso-prepyl éte l
(M} sec—butyl metyl éte
(N)  tert — butyl mety] ate

2. Tinh chdt héa hoc

Trong nhém -OH, nguyén tif oxi c6 do am dién manh nén
it electron manh lam cho 2 lign két C-0 va O~H phan cyc
manh hon va dé ddut litn két d€ tham gia cdc phan dng héa hoe:

¢

1 ‘ . tdc dung Na, gidi phéng é— Hg?
i
R+O+H . oxihéa hitu han
F .
1 .
1: | . tir 1 phan td rdgu > anken |
kht H,0 Lt 2 phan td rugy > ate

. gila rugu va axit = este

b og
.51 g
!,1',_9

e
R,

3 "y
i 6
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(Cdc phdn Ung oxi héa hoan toan, vi du: Chdy, néi chur}g
déu xdy ra duge véi cde chat hiu cg nén khéng cdn nay cy thé
trong phan tinh chat héa hoc) '

a) Tdc dung vdi Na {hodc kim loal manh hdn} :

' 1 A
CHsOH + Na CyH;ONa + 9 Hy |
Natri etylat

Natri etylat bi thiy phan hoan todn trong nudc :
CgHsONa + Hgo '"’””"‘*CgH5OH + NaOH

(Khéng cé phan ung nghich & diéu kién thudng nén rugu
khéng phai 1a axit).

b, Phdn dng oxi héa hiu han {oxihda nhe, gidi han}

o
CH; - CH; - OH + Cu0 ——» CH; - CHO + H,0 + Cu

1 CU, £
hay : CH; - CH, - OH + 5 0, -— CH; - CHO + H,0.

» Chdt oxihéa ¢6 thé 1a CuO {t") ; 0; khéng khi ¢6 xic
tdc Cu, t° ; dung dich KMnO, loang ; ...

¢ 54n phdm oxihéa thay ddi thy bace rugu ;

Cuy, t°
1 *
R“CHQ“OH'{“EOQ “_——)*R—CHOJ-HQO

Rugu bic Andehit
R
1 Cy, t* \
/CH“OH+ 5 02 > CEO'PHQO
114 R’

Rugu bic II Xeton




R Khong phan tng trong cing digu kién
R 2 C-0H | (¥ didu kien manh liet hon thi

R’ 6 bj cit thanh nhiéu chit mdi)

Rugu bic HI

o V@i chit oxi héa manh hon, 1ugu bac I sé bi oxi héa
thanh axit tudng dng

¢/, Loal nutc ctia mot phan trrugy  {déhidrat—héa cho anken)

H,80,0¢, = 170°C
CHg ~ CHy —s CHy = CHy + Hy0
| hay Al,O, , 400°C

OH

CHz - CHy - CH - CHg ‘“‘"“’1—0_""\ (sén phim chinh)
n =10 oy, - CHy - CH = CHy + Hy0
OH

* Quy tde Zaixep :

~ Nhém —OH bi tdch cing vdi nguyén t@ H & nguyén ti cachon
¢d bic cao hon

~ 6 thé ¢ n cich déhidrat héa rugu bic n a8 cb thé cho i da
n anken (chua k& ddng. phén hinh hoc)

— Trong moi trddng axit, sdn phé’m chinh 14 anken mi néi ddi C=C
¢é it hidro nhét.

d/. Loai nusc 4t 2 phan t ruoy

* Chi loai HgO s& cho &te

H,80,dd, ~ 140°C
hay ALQ, , 200°C

Cotl;—0~CoHy + HoO
dietyl éte

2CoH;0H

20
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* te héa hén hdp x rugu khie nhsu o6 thé che hén hgp

t6i da 2D &te trong d6 cd x &te d&i xing, ecbn lai la ete
khong doi xung
Vi du

Ete héa hén hop 2 rugu métylic va etylic c6 thé thy dudic

hén hgp 3 éte Ia - dimetyl 8te, dietyl ate va etyl metyl éte

* Vita loal HoO, vita loai Hy, (déhidrat héa va déhidro héa)

cd thé cho ankadien :

2C5HsOH ~————=CH, = CH - CH = CH, + 2H,0 + H,

butadien~1,3

e/ Loai nutic gilta rugy ¥4 axit [ Vo cd = este vd cg
l hitu cd = este hiu cg

* Phan ing la thufn nghich, xdy ra khi 6 xic tic axit
v cd. Néu xdc tic HySOy dd thi chn bhng s6 doi theo

chitu thuan va cdn luu § cich loai Hy0 .

_______ H,50,44
CyHs - OH + Hf— Ol === CyHy-Cl+H0
wwwww étylelorua
i H,80,4d

CHy - C- OH + Hl- 0 - CyHy === CH,~C - 0 - GyH, + H,0

H ““““““ I

0

atyl axetat

axit axetic
* Hai phan ung trén goi }a phan ing este hoa

21



o N#u thay axit bing anhidrit axit thi sy tao este se thuan

lgi han
[ ———— 1 Ho50,44d
CHy - Cl- 0 - G~ CHy + i~ O ~ Gy, —> CHy — € ~ 0 ~ CHl + CHy - C— OH
i 1; ;
Lo e A '

3, Ung dung :

« CH,OH :  diéu ché fomandehyt dimg trong cbng nght san
2 xuét chat déo.

« CoH:OH : dung dé uong, lam dung méi, chdt dot hogc

nguyén litu didu ché caosu Buna, giam.
4, Difu ché
a) Thily phan, din xut hatogen trong dufg dich kidm :

t!)
* GoHgCl + NaOH == CHOH + NeCl

2
. &
o Téng quit : R~X + NaOH ;{“3* ROH + NaX
2
b) Hidrat hoa anken :

H,80,loding, t°
° CHZ = CHQ “ H20 ey CH3 - CHZ - OH

H,S0;,, t°
Téng quit : CH, + H,0 —> CiHp,,0H

22

Thsign s




Sty

vARAR

SIS

5

Phan ung noi chung, tuan theo quy tic markownikov {sin
phiam chinh I ruwgu c6 bac cao hon).

¢} Hidro héa andehy! hodc xeton

Ni "
* Andehyt + Hp ~>.  Rugu bac ]

Ni, t°
CH3 - CHO + H2 —> CHa ot CH2 e OH

o

Ni, ¢
* Xeton + Hy —  Ruou bac II

Ni, ¢
CHy - C - CH; + Hy = CHy-CH - CHyq

1 [
0 OH

d) Bléu ché ruou metylic ¢

Ngoai cdc phudng phap trén con 6 thé di tit khf than {cacbon
(11} oxit).

xt, ', P
CO +2Hy —+~> CHg- OH

e) Bléu ché rugy etylic ;
Con cé thé dung phudng phép Ian men tinh bt

mﬁ‘n’
(CeH1g0p)n + nH0  —  nCgH,504 (glucozo)

1]
men

CSHIZOG — 202H50H + 2C02T
Ghi chir ;

— Cing thu duge glucoza tif sy thiy phan xenlulozd -
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. H,80, ddc
(CeHyOp)p + nH0  ———>  nCgH;,06
rai pha lodng

a) Men amylaze vi mantazc

b) Men rugu (hén hdp nhidu men, goi chung la zymazo)

II - CAC RUQU BPAC BILT

1. Rugu khang bén

“alf. Enol :

— Rugu c6 nhém —OH (ol) gan vio ndi ddi C=Clen) khong
bén trong mdi truing trung hoa holc axit, tén tai 0 cAn bang
trong méi trutng kigm

R-CH = C-H®R)~ R-CHy~C~HE)

| {l
OH 0

Enei Andehyt (zeten)
— Rugu khong no chi ton tai khi nhém ~OH gin vao nguyén
i@ cachon mang ndi don (sd nguyén t& C = 3)
bi. Nhigu nhém —OH gén trén cing nguyén 1 cachon :  lap tie by
dé hidrat héa :

R-CH-0OH ——> R-CH = 0+H,0

| 4
OH

2. So sanh phenol va rugu thom

Fp =
Wi s




s

PHENOL RUQU THOM
Laal chiit hitu cocé nhom ~0H Loai chit hiny cd cf nhém
Cau tao | gin vio nhan benzen ciia ~OH gin vao mach nhinh
hidrocacbon thom cia hidrocachbon thom
O H Hy — OH
; \ CHg
Vi du @ O O
phenol o~cresol rudu benzylic

Do nhan benzen hut e rat Noi ~O-H phan cyc binh
manh nho higu wng lien hop| thuing nen ciing chi thé hien

p—a nén —0-H phan cuc cdc tink chdt nhut mdt reou,
bac difm § manh, H linh dong hon rugu| binh thiimg
thwiing va cé tinh axit tuy rat

you

3. Tinh chit vat li cha phenol ; chit n két tinh, khong
méau (dé bi oxihéa trong khong khi thanh mau hong nhat), gay
rop da, khé tan trong nude (& 70°C tan t6t), ndng chay & 43°C

4. Tinh chit héa hoe cia phenol :

a} Donhém —0~H: thé hién tinh axit rat y8u (goi tén la axit
cacbolic, axit phenic, . ), y8u hon cd axit cacbonic vi lhdng d6i
mau quy tim .

* Tac dung véi kim loai kibm -

OH + Na —> @—ONa + 1 H,
2

%]
n



» Téc dung vdi dung dich kiém :

@—OH +NaOH —> @—ONa + Hy0

phenol (khé tan) natriphenolat {(tan)

Tai tao : c6 thé dung dung djch axit vd co loang hoic véi
axit cachonic tic dung vdi natri phenolat :

00y + Hf0 + ((O)-ONa = (O)~0H + NaHC0,

(Lam lanh &8 | hoan toan)

- (Ghi chd : Tuy 1& mdt rugu, nhung pheno! cho phan dng
este hoa d€ tao este phenyl rét kho :

@wOH + HCI : col nhu khong phan tng

CH, ~ C ~ OH + HO fy-C- 0—@ + HO
11

rat cham)
0

Dé didu ché este phenyl, cho phenol téc dung véi anhydrit
axit tuong ung :
CHy~C-0-C~CH+HO ~(())— CH;~C-0 @ + CH,CO0H)

I 1l 1
0 0 0

b) Do nhan benzen: Nhém —OH cho e vio nhén nén phan dng
thé trén nhén xiy ra d8 hon vh dinh hudng vio orthe vi para :

* Brom-—hoa
OH H
—Br}
O} +8Br, -~ Br’@ + 3HBr
dung dich

Br
2,4,6~tri bromphenol (| tring)

26
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* Nitro—~hdéa :

e 0N § NO
; HS04 © OJ"’”” 21
Q) 4 sano, —s + 3H,0
? _ dam dac NO,

2,4,6—tri nitrophenol hay
axit picric (| dd cam)

S. biéu ché phenol

a) Ttrbenzen -

Gl

0.0
+Cly — + HCI

Cl OH

., £, pceo
O+ NaOF ——s O + NaCl

b) Tlrnhya than d4 ;

Nhya than da : hén hop
| cac aren vh cdc phenol

L Cho tic dyng véi dung dich NaOH
2. Sau d6 Igc
Dung dich cdc mubi | Céc aren (Khong phan
natri phenolat ting, khong tan)

w

3. Bio hoa COg
4. Loc lay két tid

Dung djch NaHCO, 4—————%!—\ | cidc phenol




¢) oxihda cumen: (xem DII XE TON)

Il - RUGU PA CHUC - GLIXERIN

Rudu da chic i3 hop chit hiw cg ¢6 nhidu nhém —~OH lign
k&t voi nhitng nguydn t& cacbon khdc nhau :

CH, ~ CHg CHy ~ CH ~ CHgy
P t !
OH OH OH OH
Frilen glycol Propylen glycol
Etandiol Propandiol - 1,2
CH, - CH, - CHy CHy - CH ~ CH,
I | ! t !
OH , OH 0H OH OH
Trimetylenglycol . Glixerin
Propandiol-1, 3 Propan triol

Dai dién quan trong la glixerin

1. Tinh chat vat li

Glixerin 1 chit long sénh dic, khong miu, tan vO han frong
nude, nhiet do sbi & 290°C, vi ngot, hit &m (ding trong cdng
nghiép da, myc in, kem danh ring)

2. Tinh chdt héa hoc :

a) Phén img tuong tu s ruou don chie  (do ¢6 nhém —OH)

s T4 dung véi Na : Ty nhidt & thi nghidm c6 thé co
mdt, hai hay c& 3 nhém —OH tham gia phén dny :

CqHg(OH)3 + Na —>  C3H5(OH),ONa + é Hy 1

28
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03H5{'OH)3 + 2Na — CaHsOH(ONa)Q & 1‘121
CEHE(OH)3 + 3Na —> 03H5(0N3)3 + g I'IzT

+ Tae dung vdi axit (este héa)

Phin wng cing ¢6 thé xay ra trén mot, hai hay ca ba
nhém -0OH )

= Vdi HNOj3 : tao chit nd nitroglixerin hay glixeral trinitrat

L CHs — ol CHy~ ONO,
| HS0dd |
CH - OH + 3HO-NOy —> C(CH - ONO, + 3H,0
! {dac) f
CH2 - OH . CHg“ 0N02
— Vdi HCI
+HCl sHO) +HCI

. CgHE,(OH)a == CaH5(OH)ZCE it C3H5(OH)C]2 = CgHﬁCi;g
(2 dong phan) (2 dong phan)  (duy nhét)

— V&i axit stearic (Cy7HgsCOGH) : tao thanh mpt loai cht
béo rin
¢ peao
CaHp(OH)3 + 3Cy7Hgs — COOH —m> C3Hg(0COC,4Hgg)y + 3H,0
' glixerin tristearat
hay tri-stearin

b} Phan (ing ddctrung  (de ¢6 nhidu nhém —-OH ki can)

Glixerin (vA cdc rugu da chic ©0 it nhdt 2 nhém -OH k&
_Chp) hba tan duge Cu(OH), d€ tao dung dich c6 mau xanh ™

thAm :
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P T T =
CHy- O,H HO:
i
CH -~ OH + Cu + HO-CH —
! |
CH,—-OH { Keo HO - CH,

(,)H‘?mo\Cu/O_ CHy

A !
— fC,H - 0y >0 ;WLEH + 2H,0
CH; ~ OH HO - CH,

(dong (1) glixerat (tan)

3. Bi€u ché glixerin
a) Thiy phan chat béo (diu mé dong thue vat) trong méi trudng kidm :

CHe- OCOR i CHy~0OH RCOONa
[ _ £

CH~OCOR' +3NaOH -~ CH-OH + R’COONa
{ HyQ, | | _

CHy—OCOR” CHy~OH  R"COONa

b} Tirpropen :

500°C
CH_CH3+(312 —% CHp = CH ~ CHy + HCI -

Alyl clorua |
Cl

CH-CHy + Cly + HG — CHy~CH - CH; + HC
I ! ] t
Cl Cl oH qa

1

CH,

i

CH,

. 1,3-Biclo propanol~2

.
'5‘4’,:1', &5

2o
v
i

i

T—)
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’fmf?(;\

b
g

: CHg - CH - CHZ ¢ CH2 - CH —~ CHQ
S | | +2NaOH — | | |+ 2NaCl
, ct  OH <« HO OH OH OH
I BAI TAP
7. Viet phuong trinh bigu didn bign héa sau : -~

a) AlyCg = CHy = CyHy - CoHy — CoH,(OH), %@)2

, el
C3Hg
b) CaHg == "yl (Ché ¥ xdc dinh cfiu tao cic chat)
N8C,H,0H ’
+HCI  +NaOH H,80,
c} Bunten—-1 ~+A ——> B — C ->
' ’ ' t°
L E
Br, NaQH Cu(OH), |
-> D — E — F
t°c

? )
d) n—heptan * toluen -> Benzylclorua -
; T
= rugu benzylic > benzyl axetat

} +H,0 +0y
j By-——= By —> B,
f . Q P xt4°C
d) CgHG - B — 1

| it 1 +H,0 0,

3 22 Cg— (,

O (cutcy
2 H;0 2 +0, 0,
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Br, HO0 Tip

L

CH; > B > G'~> X
fﬂ CellsCls 0 5 o |

{(cAc phan ing theo ti iz 1 : 1)

Brhdi  NaOHdd CuOt'C _ O _ .
g} CsHg— B > C > D = E (axit cachoxylic
0] {2) (3) )

lan)
xt4°C tring hop
h) Butandiol—1,3 B C {Cao su Buna)
déng
i B+ D (Stiren) ——> E hoac F
tring hp
0 Crllyg 5 Ay =" A hon 4, tben
: > - > - - ie
¥ tthe > A 2o By Ay ;" axltbenzoic
+Cl,, as NaOH H,50, ’
) CH B—— C = 2 olefin ddng phan
410 1o gP
Viét phuong trinh phan wng khi

a} Cho rugu n-propylic, rugu isopropylic, rugu tert-butylic
fan lugt tdc dung vdi :

Na, CHyCOOH /HpS0,d; HyS0,4/180°C; HyS0,d/140°C |

b) Cho Na, HCI, Hy dv (:°C, Ni) ddBr, (du), ROOH
tdc dung véi
= Rugu alylie
° CnH2n—IOH

g2 N

i 5.{!,.:;‘ &

PRT——
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A TR TR s e -

o)

&

d}

e)

k)

1

* CpHgpiq-2,0H

Céc dbng phén clia propandiol véi Cu(OH),

Viét phuung trinh

* Rugu alylic vdi dung djch KMn0, tao rugu da chdc
* Rugu alylic tao polime

Viét phuong trinh phan ing hidrat héa cia cac olefin c6
céng thue CgH]_O .

Boc tén san phdm vi cho biét bic cla rugu tuong dng

Vigt phuong trinh phan dng thiy phan cée ddng phan
cia C3H;zBrg trong moi trubng kidm dv ? San phim ndo
thude loai dorf chic, da chic, tap chuc

Viét cdc phuong trinh phén Ung (dang tdng quat) truc
ti€p tao thanh rugu no don chie ¥ cde hop chét hiu
cd tuong ung (cing s¢ nguydn t& C va mach cachon)

Viet phuong trinh phan ng didu ché cao su Buna S ti
rugu etylic va 1-phenyl etanol

Viét phuong trinh phan dng didu ché propandiol-1,2,
propantriol-1,2,3 tit pentan.

Néu nguyén tic chung d8 chuyén tir rugu bac nhét thanh
rugu bac 2, rugu bac 2 thinh rugu bac 3. Cho thi du
minh hoa.

Viét phuong trinh oxi héa rugu etylic bdi -
+ Cu0, t°C (O, Cu, t°C)
* dung dich KyCry0y trong méi trudng axit sin phém c6

thé B andehit holic axit
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8.

10.

11.

12.

13,

15.

34

* dung dich KMnO4 trong moi trudng HaSO4

k) Vigt phuong trinh phan dng va doc tén tt ca cdc san
phim c6 thé c6 khi dun hdn hgp 3 rugu metylic, etylic,
propylic véi HgSO,

Thé nao la rugu bac 1, bac 2, bac 3 7

Vigt phuong trinh phan ung oxj héa nugu bic 1, bhe 2, ing
v6i cong thic tong quat CpHpn, o0 bang CuO thinh andehit
hoac xeton Lay thi du minh hoa

Khi oxi héa ugu etylic ta thu duge hén hop rugu etylic,
andehit axetic va axit axetic ¢ lan ca nudc.

1 Lam thé nao phit hién trong hén hgp con rugu du

2 Neu phuong phdp héa hoc dé tach 3 chit hitu co trong
hén hop trén :

CoHgO o6 2 déng phan CgHOH (soi § 78,3°C ) ;
CH3-0-CHjy (sbi & —23,7°C )
(Hai thich vi sao hai chit ed nhigt d6 sbi khac nhau

So sanh dd hoa tan trong nudc cia CyHZOH, CgHq0H,
CHy~CHy~0-CHy~CHjy

CHO lam méat mau dung dich Br, va tdc dung véi Na gidi
phong H, : Hay xéc dinh cong thic ciu tao co thé ¢b.

Bang phuong phdp héa hoe, hay mhan bidt rugu etylic, éte
etyhc, gy alylic, etandiol

Dung phuong phdp vat 1i va héa hoc hay:

1. Phéan bigt rugu etylic va banzen khi ching ¢ hai lo
khéng nhan

‘S“,#‘ L =

;\.‘

i ¥ I

1t

¥ 19
2(

+ 21
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2 Tach i rugue etylic va benzen Ichi ching cung trong
mdt hén hop

X 16. Dehidrat hée chdt (A) ta dugc chat (B), cho (B) tic dung vai
dung dich brom {trong Hy0 ) ta dude (C) Thiy phan (Q)
thu duge chit (D) Pem khit nude (D) thu dugc chat (E).
Chit (E) ty chuyén héa thanh (F). Oxi héa (F) duge chit
(G). Cho (G) tdc dung lai vdi A ta dude este (H) ¢6 ti khsi
hai d6i véi khong khi Ia 3,034 Dinh cbng thie, goi tén va
viet phuong trinh phan ting chuyén héa tir (A) dén (H)

R T e LT LT

o o

+17. C6 5 chit chi chia nhém dinh chic OH e CTPT CyH,0,
Viet CTCT cila 5 chat dé

18. Rugu etylic ¢6 cong thic phan tff CoHeO

1 Hay trinh bay phuong phdp xéc dinh cing thic ciu tao
cua rugu etylic’

*» 2 Viét phuong trinh phan ting bign doi rugu etylic thanh
iso propylic

¥ 19. Chi ding Na, bing phuong phip ndo phan bigt ba rugy
CH3OH, C,H;0H, CgH,0H

20. Chi ding mdt héa chit bm thusc thi hay phan bist -
CH3OH, CyHsOH, CH4CO0H

© 721, Ditu che cic ate khong no tir CH40H, CpHg0H, CoH,

22. Tu tinh bt vist phuong trinh didu che rugu etylic, rugu
-metylic,. etylen glicol, cao su Buna

23. Tt axit axetic va rugu tudng dng cin thigt, viat phuong trinh
phan ng didu ch& iso propyl axetat,~iso butyl axetat vaimiso
pentyl axetat.
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94. Xac dinh cong thic ciu tgo dung viét phuong trinh phan
uing :

Cly(L:1} NaQH(l) H80,d
1. C4H10 e I  Eessnand ) —

askt ¢ ﬂ@o
~—— 2 odlein dong phén
2 A(C4HgO) ¢ thé lam mét mau nude brom, tdc dung
vl Na gidi phong Hy va khi oxy héa mit cich nhe
nhang thén trong cho san phim I :
CHy = CH ~ CHy ~ CHO (andehit vinyl axetic)

25. Tim cbng thic phén ti va cing thitc ciu tao cac chat sau:

1. 4,6g rugu no (6 M = 92) tae dung hét vdi Na, thu
duge 1,68 lit Hy (dktc)

5 38z mot Diol téc dung véi mot luong K (du), gidi
phong 0,56 lit Hy (& 2 atm va 0°C)
\Y@s.\%ﬂéa hoi 2,3g chit (X) chism thé tich la 1,68 lit (&

136,5°C ; latm ), con d6t hoan todn 2,3g (X) thu 4,4g COs
va 2,7g H20 .

1. Xac dinh cong thic phan ti va cong thic cau tao cta
X)

9 Kh mede hoan toan 23g (X) bang HyS0, dic & t°C ,

duge hbn hgp hoi gdm 2 chat hitu cd (A) va (B) cb
thé tich 10,08 lit (5 136,5°C; latm ).
Tinh % (X) da bién thanh mbi chat (A) va (B).
97. Hén hgp X gom mot rugu don chic no va 1 axit dan chuc

no, chia hén hop X thanh 3 phdn bang nhau

36
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* Phin (D) : téc dyng vdi Na (dv), thay bay ra 5,6 lit km
Hy

* Phin (I} : d6t chédy hoan toan thu dude 26,88 lit
CO,

* Phiin (III) : dun néng véi HyS0, (dac), thu duge 20,4g
mdt este c6 ty khéi doi véi Ny la 3,64

1 Vit va can bang cic phudng trinh phan Ung xiy ra
dang tdng quat.

» 2 Tinh téng st 6 phan t& gam cia Mgy va clia axit
trong hén hgp (X) ban ddu.

» 3 Xic djnh cong thic phan t& cia rga va axit tmng
hén hcfp X. (Cac thé tich khi do & dktc, cc phan Ung
xdy ra véi hidu sust 100%)

N

(D& thi Dai hoe A1 - 1981)

28. Chia hon hgp A gbm rugu metylic va 1 rugu dong dang thanh
hai phin bang nhau.

1 Ly mot phin cho tic dung véi natri thiy bay ra
336cm® Hp (6 diéu kien tiéu chufn) Tinh s§ phan ti

gam mdi rugu trong »;— hén hyp A, bigt s5 phan

gam rugu metylic gip dbi s8 phan o gam rugu dong
dang

76 2. Lay phau tht 2 cho bay hei va tepn véi mot lugng du
oxy thi thu duge 5,824 lit khi & 136,5°C va 0,75 atm.

Sau khi bt tia Ida dien dé d&t chay thi thu duge 5,376
lit khi ¢ 136,5°C va 1 atm.
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Xdc dinh cong thie phan & cla rugu déng dang Cho
bigt hipu suit cdc phan iung dat 100%

# 29, C6 mbt hon hop A gdm 2 chét htu co cing chic Ty didu
kin phan tng tU hén hop A c6 thé chuyén héa trye tigp
thanh hén hop olefin hay hén hgp éte Trong diéu kien thich
hdp, néu ding 25,44g hén hgp A thi thu duge 21,12g hén
hop B chia 3 chdt hou cd cing chic cd ty 12 phan
b 1:1:1

1 Cho hitt 2 chat trong hén hop A la gl ?

9 Néu ding 2544g hén hgp A chuyén thanh olefin thi
thu duge bao nhidu lit khi & difu kign titu chufin ?

Bigt 1hng hibu suiit cc phin dng tac ra olefin tuong |
tng theo chitu khéi lugng phan ti tang ldn lugt bang
60'7(: vi 75%:

30. Cho sg d6 phan ung :

(1} {2) @
C2H6 i 02H501 e 62H5OH > CzHﬁONa

{4) {5) (6)
CGHG > CGH5B1‘ - CGH5OH > CSH{;ONQ

Viét phuong trinh phdn dng, phén tich nhing didm gitng
nhau va khac nhau gida cic phan dng (1) (4), (2) (5), (3) (6)

31. Vigt phuong trinh phan dng thyc hién nhing bign hoa sau :
7
1. Toluen ~ Benzyl clorua —>  rtugu benzylic
2. Benzy! clorua = rugu benzylic

3, Clo benzen % phenol

K




>l ariac
}&«3“‘

32. So sanh phan \ng cta phenol, xiclohexanol véj :

a), dung dich HCl; b) dung djch CH3COOH; ¢) Na; ) dung
dich NaOH b

33. Vigt day di cdc phan ing sau
/1 CH;OH + KOH -
42 CHyCeH,OH + K ~
3 CgH;ONa + H,0 -
4 CgHsONa + COp + Hy0 -
5 HOCGH,CH,OH + HBr -
! 6. HOCGH,CH,0H + NaOH -

7. CgHsOH + CHzCOOH -

f 8 CGH5OH + ddBI‘z "")
9 CSH”_OH + ddBr2 R
q}y' {xiclohexano]) -
34¢. a) G + NaOH — A + NagCO,

+ hd quang ,Q,\}W
A ] H2

; o N\
W e r, /W
¥

; (Fe, t°C)
; L+Clz > M + H(

: i
M + NaOH > N + P + H,0




N+ HCl = P +Q
Q + HNO; - CgHg(NOg)s(OH) + Hy0

b Cho phenol vio nyde, dung dich bi vdn duc, cho tigp
dung dich NaOH vao, dung dich trd nén trong sudt,
sau 46 syc khi COp vao, dung dich lai vin duc. Gial
thich hién tugng xay ra va vist phuong trinh phan dng
minh hoa

A 35 A B I 2 hop chit htu cd 6 cong thic phan t¥ CpHgO ,
ci 2 d8u cho phAn tng thé dé hon phan dng cong Tim cong
thic cfu tao A, B trong mdi trudng hop sau :

1 A cong Hy / xtc tic t°C theo ty 12 mol 1 : 3, A khong
tac dung vdi dung dich NaOH

2 B cong Hy / xtc tac t°C theo ty 1@ mol 1 : 3, B tdc
dung véi dung dich NaOH Vigt phuong trinh phan
tng cia B véi dung dich Bry (gid st B c6 nhém the
& vi tri méta)

J 86, Trong hén hgp rugu etylic - phenol c6 thé tao nhing kifu
lien k&t hydro ndio gida cic phan t& Hay bidu dién cdc lién
k&t hydro d6 va cho bigt dang nio ving bén hon ca
37. Bing phuong phap héa hoc hay nhén bigt céc chat 1ong :
1. Benzen, phenol, rugu benzylic, stiren, toluen.

2 Phenol, rugu n-propylic, propantriol-1,2,3

£ T da vei va cdc chit vo co cin thist, hay difu ché phenol,
axit piric va xiclohexanol

39. Vit phuong trinh phan tng didu ché :
1 Axit piric tif than @4, khong khi, HoO , muti &n, Fe.

4
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2. Axit benzoic tif phenol va ngude lai

7 3 0 ~ HOCgHy ~ CH,OH tit CHy (cdc chat vd cd c6
dit)
v40. Giai thich va vigt phudng trinh phan wng ching minh nhém

OH va vbng benzen trong phan ti phenol ¢6 &nh hudng lan
nhau

41. So sanh d) linh dong cia nguyén t¢ H trong nhém OH eia
H30, C4Hz0H, CgHy0H

42, Tim cong thic phan t, vigt cong thic ciu tao cic dong
phan trong méi trutng hgp sau :

VG
1. 0,54g modt déng phén%c&a phenol (don chic) trung hba
vita dd bdi 10m) dung dich NaOH 0,5M

2. Dot chay hoan! toan 1,22g mdt rugu thom don chire,
thu duge 3,52g CO,

43.

1 D8t chay 58g chit A ta thu duge 2,65g(xdda) 2,25
H)O va 121g CO, . Xac dinh cong thic phan ti cda
A bigt ring trong 1 phan t A chi o6 1 nguyén i
Na.

2 Cho A tic dung véi HC] ta duge chat B va mudi natr
clorua. C la 1 déng ding cia B va 6 t khi hoi 50
v6i khong khi nho hon 4,0. X4c dink cong thitc phan
td, vit cong thic ciu tae cia C.

% 3. D8 trung hoa a gam 4én hgp B va'C cin diung 200g
dd NaOH néng do 6a/31%. Tinh ti 16 s8 phan t& gam
cia B va C trong hén hgp

4]



¥ 44. Hén hgp gom axil benzoic va phenol Jam mat mau via du
1,5 kg nude Bry 3,2% TDé trung hoa cic chat sau thi nghiém
phi ding 180,2 ml dung dich NaOH 10% (D = 111 gD
Xac dinh thanh phdn hdn hgp

{ 45. Dt chiy hoan toan 0,324g hap chat hiu cd X (C, H, O
San phém chdy duge din qua binh chia 380 mi dung dich
Ba(OH)y 0,05M ta thay két tda b tan 1 phan déng thii khoi
lugng binh tang 1,14g Con néu san phim chdy din qua
290m] dung dich Ba(OH)y 0,1M thi k&t tia cye dai

1 Tim cong thic phan t& cta X bigt ti khoi hai cua X
so vai He la 27

9 Vigt CTCT céia 3 chit ddng phan 6 nhém chie khic
nhau va goi tén mdi dong phan Hay so sinh dd hoat
dong cia doi electron ty do trén nguyén ti oxy gita
cdc déng phan nay bist ting ching déu la hop chét
thom

3. Oxy héa X ta dugc 1 andehit thom. Giai thich dé chon
cong thic ding ciia X. Viét phuong trinh phén ung.

C-CHUC AMIN

I~ CAU TAO

o La din xudt hou cd cia amoniac (NHg), hinh thanh tir
sy thay thé mot, hai hay ci ba nguyén ti hidro trong NHg bing

cac gbc hidrocabon :

.
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CHz-NHz ; @"N}lz »  CHy~NH-CH,; @NH-»CHa; 033\
N-CH,

CHy

Métylamin Anilin Dimetylamin N. Trimetylamin
{(amin bic I} {amin bic ) (amin biac I Metylanilip {amin bac IW)
(amin bic I

* Do doi electron ty do con lai trén nguyén t¥ nitd cia
amin tudng doi linh ddng, c6 thé tao lien ket cho nhan véi proton
H* nén amin k&t hap duge vai B , thé hien tinh bazg :

_IF L+ HY — [—N:H]+ hay [~N Hr

..amin fon . . . amoni

i

I-TINH CHAT VAT LI VA UNG DUNG

= Metyl amin, dimetyl amin, trimetylamin vi etylamin Ia
nhitng chét khi mii khai tan trong nudec Cac amin khéc cé nhidy
nguyen tu cacbon hon la nhing chat 16ng hose chat rén.

=~ Anilin (hay phenylanilin) Ia chat long khong mau (trong
khong khi bi oxi héa chuyén ddn thanh mau nau den), it tan trong
nude va 1t djc La nguyén ligu trong tdng hop hiu e

- TINH CHAT HOA HOC

L. Tinh bagzy
3

3) Céc amin no don gian Jam xanh quy tim dm (v co thé
tan trong nudc) ;
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* CHy ~ NHy + H'OH™ — [CHy - NHH] fon
Metylamin Metylamoni hidroxit
* Anilin khong tic dung, khong d8i mau quy tim
by Tac dung duge vdi axit :

CH.—NH, + H0l — [CHy~NHg|Cl hay CHz—-NH3Cl™
3 2 3 ] 3

Cr~NH2+HC > @NH3 ar

Phenyl amoni clorua

Cac mudi amoni tic dung dé dang vdi kigm :

QNHacl b NaOH — @Nﬂz + NaCl + Hy0

2. So sinh tinh bazd cha cdc amin k
~ Tinh bazd cda amin tiy thudc vio su linh dong cda doi
electron tu do trén nitd : |
~ Nhém diy electron & lam ting sy linh dong cia di i
electron tu do trén nito nén tinh bazd tang '
— Nhém hit electron st lam gidm sy linh dong cia dbi _
electron ty do trén nits nén tinh bazd giam. ;
~ Khi c6 litn hgp p—n (nhém chic amin ghn vio cachon

mang noi ) thi electron ty do trén nito (electron p) cing kém
linh dong va tinh bazd gigdm

~ Khong so sanh duge tinh bazo cla amin bac HI vi con
phy thudc nhitu y8u td khéc

Vi du : Xdc dinh dugc thd ty tinh bazd gidm dan cla amin it

sau .
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CH, .. e -
>NH> CHj NH> NH3> (q O, )*-:I/N—Hg
CHy F

3. Phan Diét amin cic bic

Phan biét cdc amin no cé bac khdc nhau nhif tic dung véi
axit nitrg (HNOj ) :

* Didu ché¢ HNO, : NaNO; + H = Na + HNO,
* Phan ng cia amin véi HNO, :

R - NHp + HO-NO — R-OH + Nyt + Hy0

amin bac I st bt khi
S " R |
SNH 4 HOANO, —  N-NO + Hy0
O v
amin bac II Hgp chét nitroso (mau vang)
n ,‘

R’ 7 N : amin bjc Il khong phan tng, khéng dau hitu
Rn '

Cdc amin thom bac I phan ing cho musi diazoni, la chat
trung gian dé didu ché phim nhupm :

lanh
CgHls — NH, + HONO + HCl = CgHg - NFCI™ + 2H,0

(sau 46 : CgHs—Ng fznaphtol, O phim d6 azo)



BAI TAP
46. So sdnh va gial thich tinh bazo cia céc chét trong dy saw

Amoniac, métyl amin, dimétyl amin, &tyl amin, phenyl amin,
diphenyl amin

47. Vigt cong thic clu tao vh goi tén cdc déng phan cé cong .

thic :
I C4HyN Phan biét cic dong phén tim dudc
2 CqHgN (c6 vbng benzen)

48. Cho vai giot anilin vio nudc thdy dung dich van dyc, thém
HCl viio dung dich t1d nén trong sudt, tiép theo cho NaOH
vao dung dich trd nén vdn duc Gidi thich cdc hign tugng
frén va vidt cdc phuong trinh phan dng d& minh hoa

49. Nhan bigt -
1 Céc chét khi amoniac, métyl amin, métan
2 Céac chit long anilin, benzen, hexin-1, hexen, hexan.
1

%3 Cé 3 dd NH4HCOs, NaAlOy, CoH;ONa va 3 chat long
CoHsOH, CgHg, CqHzNHy dung trong 6 lp mét nhin.
Néu chi ding dung dich HCI thi c6 thé nhan bigt chat
no trong 6 chat tiéen ?

50. Tach hén hop :
1 Khi CHgNH,, CH,, CpH, C,H,
2 Lél’lg CGHG’ CGH50H, CﬁHENHE

4 51. CHgNH, duge diu ché do phan ting khit HgO cda rugu tudng
ing vdi NIy trong didu kién thich hop nhung ngoai

46
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Ty

CH3NHy (A) con thu duge 2 dong dang (A"), (A”) lien tiép
sau (A) vd ¢ bac khic nhau.

. Gial thich bang cdc phuong trinh phan Ung va dy doan didu
kitn d¢ han ché sy tao thanh (A", (A™)

52. Mot amin thom (X) c6 cong thic phan tu CiHpNg  (X)
duge diéu che tir hidrocachon thom tudng Ung bing sy nitro
héa, sau do ché héa sin phim véi Fe + HCl Tim cdng thite
ciu tao ding cia (X) Vit phuong trinh phan tng

53.

1 Dot chdy hoan toan 35 mi mot hén hop gdm Hy va 1
amin don chic (c6 ¢ e vé thé tich theo thy ty 5:2)
bing 40 ml oxy trong khi nhitn k& Sau phan ng
thdy con du 5 ml oxy Tim cdng thic phan t& cla
amin (cdc thé tich khi do cing didu kien).

2. D6t chay hoain toan 1,37g mot amin thom (X) thu duge
3,08z COy, 0,99g HoO vi 336 ml khi Ny (¢ DKTC)
Mat khae 0,1 mol (X} tic dung vita da véi 300m! dung
dich HCl 1M DBinh chng thiic phan i cda (X)

54. Cho 1,52g hén hop 2 amin don chic no tic dung vira du vdi
200 mi dung djch HC, thu duge 2,98g mudi

1. Tinh tong 6 mol 2 amin trong hén hop va néng do
mol dung djch HCl

2. Tinh thé tich khi Ny va €O, thu duge (6 PKTC) nau
dot chay hoin toan 1,52g hén hop 2 amin trén.

3 Xic dinh cong thic cilu tao 2 amin, bigt ring hén hgp
2 amin duge trdn theo s mo) bang nhau.

oy



3 56.

%57.

48

Mot hdn hgp gom 2 amin k& tigp trong day dong dang amin
no, don chie. Lay 21,4g hén hop cho vao 250 ml dung dich
FeCly (c6 du) thu duge 1 |Gt tia 6 khoi lugng bang khdi
luong hén hgp trén. Loai b két tia 1o them t¥ ti dung
dich AgNOj; va cho dén khi k&t thic phan dng thi phai dung
1 lit dung dich AgNOz 1,5M

| Vist cac phuong trinh phan dng xéy ra, tinh nong do
mol dung dich FeCly ban dau

4% 2 Xac dinh cong thic ciu tao va khoi lugng cla 2 amin

Nitro héa mot din xudt hidroxi cia benzen (X) bang HNO;
tao thanh sin pham duy nhat (Y) chia 49% oxy. Dé khd
hoan toan 0,458g (Y) phai ding hét Hy sinh ra d dign cgc
ctia binh dién phan tidu thy 4350C véi hitu sut dong dign
80%

Tim cong thic ciu tao ding cua X Y.

A, B 1a 2 amin no bic 1, c6 mach cacbon khéng phan nhdnh
Tron my (g) A va my (g} B, tao ra hén hop X o6 khoi hugng
8,05g, hén hgp X tic dung via di véi 500 ml dung dich
HCl, eb can dung dich, thu dude 13,525g hai mudi c6 ty 18
mol 1 : L

Dot chiy my (2 A va mp (g B bang 1 lugng Qg vita dd
trong 2 binh ciu c6 thé tich bang nhau Sau khi dva vé
0°C , ap suit trong mbi binh 1an lugt bang 1,25 at va 3,5at
Cho tit ca khi trong 2 binh cdu hip thy hoan toan vao 20
lit dung dich Ca(OH)y 0,013M, thiy xufit hign 20g két ta
Dun néng, khéi lugng két tia lai tang len.

Viét cdc phudng trinh phan ing Tinh néng &) mol dung dich
HCl da dong 7

W
i
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1 Xac dinh cong thic phin ti va cdng thic ciu tao cia
A va B Bigt tang trong phan t& A, B; nhém amino
chi gn ¢ dau mach.

2 Tinh my,me va thé tich hinh cdu (PH 83)
% 58. Tron 10g dung dich HCI 7,3% véi 10g dung dich HpS0, 9,8%
rdi thém nude dé duge 100 ml dung dich (A).
1 Tinh ndng do mol g* trong dung dich (A)

2 Tron 0,59g hon hop 2 amin don chéc no bac 1 (co s
nguyén tu C khong qud 4) vio HoO vdi trung hda dung dich thu
duge bang 25 ml dung dich (A).

Tim cong thic phan tt 2 amin ?

59, Cho hidroclorua di qua 10g hon hgp benzen, anilin, phenol
thdy tao thanh 1,305g muti. Con néu trung hoa 10g hén hep
@6 cin 3,35 ml dung dich NaOH 20% (D = 1,2 g/ml). Hay
xac dinh thanh phin % cia hén hgp.

60. Dot chay mot ding déng clia métyl amin duge khi CO, , hoi
nude vd Ny trong dé V002 = —i— Vi,o - Tim CTPT, vigt cong

thitc ciu tao, goi tén.

49



D—~CHUC ANDEHIT va XETON

I--ANDERIT

{. CAu tao, dong phin va tén goi
a/ Cautao:

» Andehit la chdt hitu c¢ c6 nhém chic - C ~ H
R
0

{nhém formyl, ky hidu -al}

+ Ankanal : andehit no dan chifc :
CnH2n+1CHO nz®
hay CpHomO(m z lLyvéi m = n + 1)

b/ Bdng phan clia ankanal :

Ung véi cong thic phan ti dang CpHpmO , c6 thé cb :

o andehit no don chic

¢ xeton no don chic

o rudu don chite chua no, c6 mot lign két C = €
o &te don chic chua no, ¢ mét lign két C = C
» yugu don chic, mach c6 mdt vong

» dte don chdc, mach ed mét vong

Vi dy : Ung vdi cong thic phan ti CgHeO , co thé cb
déng phan say :

50
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TNV

Trire

CHg-CH,~C~H
]
0

andehit
CHZ - (:'—CH;
l

OH
enol khong bén
CH,
l CH ~ OH
CH,

rugu mach vong
¢/ Téngol:

- Tén quéce t& .

ANKAN + AL:CH; -

CH, = CH-CH,

l
0 OH'

Xeton

CHy- ‘C—CH;,,
|

Rugu chua no

CH = CH-CH;\ CH, = CH-0-CH,
I

OH
enol khong bén éte chura no
/0N
CHy -~ 0 CHy - CH - CH,
[
CH, -~ CHy

ete mach vong

CHy — CHO : propanal

ANKEN + AL:CHy = CH - CHO : propenal

- Tén thong thutng : Andehit + Tén thong thuling cia axit

tuong ng
HCHO
andehit fomic
CHp = CH ~ CHO

andehit acrylic

HCOOH
axit fomic
CH, = CH - COOH

axit acrylic

5



2, Tinh chft vit ki

~ HCHO : khi, khéng mau, mui x8c, khé chiu, tan nhiéu
trong Hy0, dung dich HCHO (35 -> 40%) : dung dich fomon
(fomalin)

- Andehit ¢6 2C trd lén & thé long nhiet do sbi thip hon
rugu tudng dng

~ Ankanal nhe hon nuéc Hai ankanal dau Ade’ty tan nhiu
trong nudc

3. Tink chit hoa hoc
a/ Phén iing do dirt lign k&t déiC = O
~ Phan ung chng Hy
~ Ni :
R~ CHO + Hy = R - CHy0H (rugu bac 1)
Ni
CouHon+1-20 CHO + (a + 1)Hp = CnH2n+1“CH2OH
(a : s6 litn k&t z trong gic R)
— Phan tdng cong NaHSOg (dung dich béo hoa}

SOaNa
0 |
P
R~ + NaHSO; ~ R—C-OH |
H I:I hgp chét cong hidrosunfit

(ding 48 tach andehit ra khdi hén hop, sau d6 ti tao bang
axit hay bazd :

R SOaNa ';R,
N e ol AN
C £ HCl = NC=0+NaCl + 80,4 + Hy0)
H OH

52

s P
"5} N 5

(e



. 4: ;@i'}’\\‘

~ Phan ung cong CyH, i

o

ZHCHO+CH = CH » CHy, -~ C = ( - CH,
I |
OH OH

~ Phan \ing tring ngung vdi phenol

* Trong mbi trubing axit :

l CiH OH
0t CH, CH;
(n+1-CHO+ (ne2y W O Hn+1HL0
n

* Trong mdi trudng kifm thoac dv HCHO va & nhigt dp
cao) : phan ung®sé tiép dién & para dd cho polime ¢6 cfiu tao
mang ludi khong gian (nhua Bakelite) .

L

iS5

OH

~ Phan dng tring hop .

OH
+ Nhj hgp : 2HCHO — CH, — CHO
: I
OH

53



CH‘OHL‘!
° Lyc hdp : 6HCHO — (gH, 50,

b/ Phan img do d(it §én két C ~ H {trong nhom ~ CHO) : phan ting oxihéa :

Andehit c6 tinh khi manh nén bj oxihéa dé dang :

[
R-C*H + O — R-C-0H

( H
0

* Vdi dung dich AgNOj trong NH, (Ag (NHg)gOH™ ) :

(]

t
R-C~H+2Ag (NHy),0H — R-C{.mo‘” NH{ + 2Ag| + 8NHy+H,0
[
0 0 guong bac

Ag bam lén thanh éng nghiéa;l tao guong bac nén c6 tén A
phan ung tring guong hoac phan ing trdng bac

» Vi Cu(OH)zi (keo, xanh lam)

a

t

R--C~H + 2Cu(OH)4{ + OH™ -» Rmﬁ-—O' + Cug0} + 3H,0
|
0 0 méu do (gach)
GHI CHU :

1. Phan ung tidng bac cbn o6 thé viet
tﬂ
RCHO + 2AgNO; + 3NH; + H,0 - RCOONH, + 2Ag| + 2NH4N03
hay ddn gian hon nia
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LO
RCHO + Agy0 - RCOOH + 2Ag|

2. Cu(OH)p duge didu che tir :

CuSO, + 2NaOH - Cu(OH),4 + Na,SO,
(du)

3 D& thudn tién, ngusi ta c6 thé thay Cu(OH)y| béng
phie cia Cu®* véi kidm tactrat .
KOOC — (CHOH), — COONa , goi la thudc tha Fehling

4 Riéng vdi fomandehit HCHO, phin ting c6 thé X3y ra
hai lan ;

L0

H—C[—H+2Ag(N}{3}20H ™ H-C-O"NH; + 2Ag} +3NH,+H,0
I l
0 ‘ 0

o
t

1ol :  H-C-0"NH; +2Ag(NH,),0H = (NH),C0,+2Ag | +3NH, +H,0
It

0

n
t

thu gon : HCHO+4Ag(NH,),0H > (NH,),C0, + 4Ag} + 6NH, + 2H,0

Q) Tng dung vd didu ché
W
" al Ung dung

* Andehit Fa chit trung gian trong didu ché axit va rugu
tuong dng ding trong téng hgp hitu co :

H,, Ni, t° [0]
R"CHZ—OH “—- R ~CHO - R~ CQOH
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" NH' LS

fan
o (%6 mat trong mot s8 tinh ddu thio moc va gy mii thom

~ Andehit xipamic : (O)-CH = CH - CHO (qu)
~ Xitronelal : CgHyq —~ CHO (chanh, xa, )

H OCH i
~ Vani hay vanilin : 3 {vani)
HO
by Dldu ché

Oxi héa rou bae 1 tuong ung .

R — CH,O0H + 0 - R~ CHO + Hy0
KzCI"297, (;1‘03, CUO,

Cu hay P, t
CH,OH + %02———*—9 HCHO + Hy0

Diéu ché fomandehit ..
o .,

// X, €6 )\

CH4 + 02 -~ HCHO + Hzo

Bitu ché azzde!zit-ﬂetia//

— Hidrat héa axetilen :

HgS0,
CH = CH+HOH ~-> CHy~- CHO
H,50,, 80°C
~ Oxi hda etilen :
1 PdCly/ CuCl,
CH, = CHy + =0y ———> CH; - CHO .
2 50°C .

-

hg

na



H~ XETON
[ Ciu tao va tén goi
+ Cong thic chu tao : R-C-R'
|l
0
* Tén goi : tén 2 goc R, R’ + xeton Vi du :
CHy ~ C ~ CHj dimety] xeton hay axeton
Il
O . .
CHy — C — CHy ~ CHj : etyl metyl xeton

[
0

2. Tinh chat vat |i
+ Xeton la nhing chat long, hoac 1én, c6 nhiet do sdi cao
hon andehit tuong ng.

* Axeton tan vo han trong nudc vh B dung méi tat.

3, Tinh chit héa hoc
a/ Tuong trandehit: xeton tham gia phan uUng cdng hidro va
natri hidro sunfit :
Ni, t°
R-C-R+Hy~— R-CH~PR
. [ | | ruou bac I
‘ 0 OH
R\ R
R~C~R + NaHS03 -—— /C\
(I (dungdichbiohva)  HO S03Na
0

Ry



b/ Khac andehit: Xeton khong bi oxihda bdi dung djch bac nitrat
trong amoniac {(khong tring guong) hoiic ddng (II) hidroxit, nhung
c6 thd bi oxihéa vi cit mach sit nhém cachonyl d& chuyén thanh
hai axit khi tdc dung vdi chit oxihéa manh.

Vi du : Khi oxihéa véi KyCreOy / HgSO, :

;"“ T T s e ’CHg"CHz"CHZ—COOH, 002, HQO

CHa‘Tc-{CH2~CH2—CH3
;
0
A >CH ~ COOH, CH, ~ CH, ~ COOH
4. Ung dung vd difu ché
a/Ungdung: 1 dung moi va diing trong tdng hop hiu od.
b/ Biéu ché :

xt
— ankin (56 C 2 3)+ HyO - xeton

th
CHEC-‘CH3+H20"'> CHs“‘C“CH:;
80°C !
' 0
. ¢
- R-CH-R+ O » R-C-R+HpO
i N, Il

OH KoCry0q, Cr0y, Cul 0
— Nhigt phan mudi Na va Ca cla axit cachoxylic

nung
9RCOONa —> R~ C — R + NayCO,
I
0

a,};g{%\v

61.
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i

b, RN

nung

(RCOO)Ca—> R = C ~ R + CaCly

H

— Tir benzen (hofic cumen) :
CH; CH,

H
(O Ha=CH = o Nen”’ Oufk khi) Egj + CH3-C-CHj
cT T g |

A o

' "

0

BAl TAP

61, Viét phuong trinh phan ung bidu dién bign héa sau (ghi 10
didu kien)

El Natri axetat - metan -  andehit fomic - ngu

metylic - andehit fmgc > rigwmetylic - Addehit
foile - axit fomic =  metyl fomiat.

2. Da vdi = vbi stng - canxi cacbun > axetilen ) -
. R . . %
- andehit axetic 5 axit axetic = etyl axetat”

/g:ﬁ. Canxi axetat = axeton - rugu iso propylic -
- p{mpylen = alyl clorua - m‘du aiyhe

- andehit acrylic - axit aciylic = polnne
N

¥4 Andehit fomic - 2-hidroxi etanal - etandiol
- etandial - amoni oxalat—axit oxalic —-» 7

/

5 Metan - axetylen -> butindiol 1,4 sbutandiol 1,4 -
= divinyl - cao su Buna S

Y6 Axeton - rugu iso propylic - propen > A-a
> B = C - D - it propanoic - natri

propionat -> dietyl xéton :

59



5 H,50, €1
7 Butan - metan - andehit fomic > A
NaOH Bt
é t'C
i a) Khi B+ khi C = 7
' p

b) A c6 phai hop chat hudng tinh khong ?
62. BO tic, can bang, doc tén cdc chat theo qui tic quéc t&
, ‘ 7
1A= B = CHOH = () O LR Ot
i

D UHatonNo
E<——1D B Chpebtt

4 acrvls
P acrylic

~
2 Rugu alylic —=—== "andehit acrylic

3 Ankan don gidn nhit ——

+H0  +H, +0;  +A  +NaOH
~>A~=> B = C~—»>°'D > E—>B
? ? mer .

4 (A + B = (© + D
(C} + NaOH -~ (E) + NaCl
E} + CuO = (F) + . + .
-+ = (G)
A+ [0 - (G) +
- P+ AgNOy + NH; = J+
J + HySO040) = G+ ..
G+ E = H+
5 nbutan - (A) + (M)

(A) + Cly = (B) + (C)

O




(B) +.NaOH = (D) + (E)
(D) + Cud = (G) + (F) + .
[ )+ () + > (B + 2Agh+
V(@) + (D) + > (F) 4+ (D + 4Ag
» G+ .~ | tring

6114, 7g(A) + (K) = 0,1 mol (B) + (O

600°C
o (B) - () : can xing
ASKT
(EY + Cly — I + (K

() + NaOH = (G) + NaCl
(G) + CuO = i{H) + Cu + (D)

NHG
(H) + AgNOy — (M) + Ag +

« (M) + 1{2504 > N + .

KMUO“
s (B) + [0)] — N +

7 Dung cong thic ciu tao cia cdc chit dé viet cic phuong
trinh phan ung theo day bién hda sau :

500°C
propylen + Cl; > A+ B

i
A+H0 - C+B-

C+CO-D+E+T
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Biet D e khi ning tuing bac, khi két hop vdi hidro
tao ra propanol T A ¢, D dieu ché duge A’, C', D
tudng tng b nhing chit khong bay hai, khong cé nhigt
do nong chiy nhat dinh Vgt phuong trinh phin ng
v goi tén ching

« 8 Cho hai chat hitu ¢ A vii B Phan tg A cd chia oxi

vik ¢6 t1 khéi hoi so véi hido I 15 phan td B duge
tao thanh theo sa dd

t°C Cly  +HO
CeHig = X = 72 - B
xt Fe NaOH

a) Vigt cic phudng trinh phan ting theo sg dd hén va
phan dng gita A va B

b) Téen vk dng dung cia sin phim gita A vh B,

63. Xac dinh CTCT ~ Goi tén '~ Tinh chat

62

I

| 3

Trinh bay nguyen tic goi ten thutng va ten quéc t8
cia andehit Cho 4 thi dy minh hoa.

Mot andehit A 6 cong thie (CsH0),
a) Hay xdc dinh n dé A 1 1 andehit no mach hd

b} Vigt cdc déng phan don chic cda chat hiu cg cling
cong thic phan tir vai A

Mot chat hou cs B co cong thic phén t& C,H.CL, .
Hay chon x, y, z phit hop dé thyc hién mét phuong
trinh phén dng bién ddi (B) - (A) (A : mach théng).
Viét phuong trinh phin dng va cho bigt loai phan dng?

A B C Dh nhing chit htu co mach hd cé chng
thic C3H50

84
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*a) Viet CTCT va goi tén A, B, C, D

b) Ding phudng phap héa hoc dé phan bist A, B, C,
1)

c} Vigt phuong trinh phan Ung diéu ché A, B, C, D
tir CHy (cdc chat vo co xem nhy c6 di

9. Thyc hién phin Ung hop nudc hoan toan hén hop 2
khi hidrocacbon (diéu kien tieu chuin) trong cing day
dong déng, ta thu duge san phédm X. Chia hén hop X
thanh 2 phén .

a) Phin thi I cho tic dung vdi Cu{OH), dutte két tia
do gach

b) Phin thi II cho tde dung Hy xic téc Ni thu duge
hén hgp Y. Dun néng hdn hgp Y xic tic H,S0, dd
thu duge hén hip Z. Hay xdc dinh CTCT va goi ten
cic chat co thd e trong X, Y, Z

c} Hiy néu phén 1ing ching t5 andehit vira I chat
khu vira Ja chat oxy héa

d) Gida andehit vh xeton 6 tinh chat héa hoc nao
khic nhau rd 18t (da hoc) Cho thi du minh hoa

64. Diéu cha
1 Nhya Bakelit, andehit benzoic tir dat den
2. Andehit : acrylic, fomie, axetic, propionic tir butan
3. Axeton, phenol, andehit oxAlic tir xenlulozd
4. Propanal tit axeton va nguge lai
(Héa chit vo cd khde vh xidc tdc cin thist co di)

65. Phan bist ~ tinh ché - tdch ri

63



1 Phan biét cic lo méit nhan chda dung dich :
a) agit fomic, andehit fomic, axit axetic, andehit acrylic

b) dung dich fomalin, dung dich andehit axetic, axit
axetic, axeton

9 Tach 1t cdc chét trong cing hdn hdp
a) hén hogp rugu etylic, etanal
b) hén hop khi fomandehit, metan
¢) hén hop benzen, benzaldehit

3 (¢ 4 chiit khi : andehit fomic, butan, propilen, vinyl
axetylen

a) Phan bigt cic khi trén néu ching dude chda trong
cac lo mat nhan

b) Tinh ch& andehit fomic tit hén hgp 4 chit trén
¢) Tach rii vitng bigt cac khi tit hon hgp trén.

66. Khi cho bay hoi 2,9 gam mdt hop chét hitu e X ta thu duge

2,24 lit hai X 8 109,2°C va 0,7 atm Mat khac cho 5,8 gam
X téc dung véi dung dich AgNOz / NHj du thiy tao thanh
432z Ag

1 Xac dinh cong thitc phan t&, cong thic ciu tao va goi
ten X )

2 Viét phuong trinh phan Ung dieu ché X tir dit den
3 Vigt phuong trinh phan ng gita X véi dung dich

AgNQg / NHg; Cu(OH)y / NaOH; Hy; dung dich
KMnO, lodng

ﬁ-;“ i, S

67.

leé
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67. Chuyén héa hoan toin 4,2 gam andehit A mach h bang phén
Ung trdng guong véi dung dich AgNO; / NHj dv thu duge
hén hgp mudi B N&u cho lugng Ag tao thanh tic dung véi
HNO; tao ra 3,792 lit khi NO; (27°C, 740mmHg) . T§ khsi
hoi cla A so véi Ny < 4

1. Tim cong thic phan t&, viét cong thic cfu tao va goi
ttn A, B
2 Viét phuong trinh diéu ch& A ti n-butan

3 Néu timh chdt héa hoc cia A

E— AXIT CACBOXYLIC (axit hiu co)

1. CAU TAO - BONG PHAN - TEN GOI
1. Ciu tao :

* Axit hitu co hay axit cachoxylic Ja chilt hitu co cf nhém chitc:
- C ~OH hay —COOH (nhém cacboxyl, ky hitu 13 —~COOH), lien
1 .

0
ket véi gdc hidrocacbon, véi nguyén ti hidro holic vdi nhau. Vi du :

(©-coom; CHz = CH~COOH; CHy~COOH; HCOOH ; HOOC-COOH

axit acrylic axit axetic axit fomic  axit oxalic

axit benzoie A
{axit khéng no) (axit no) (oxit da chie)

{axit thom)

Axit cacboxylic no don chic (axit ankanoic) :-
cong thic chung C,Hy, ;. ;COOH (n = 0)
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« Do hidu dng lién hgp p — 7

gitta doi electron p trén nguyén

tit oxi cia nhém -OH vdi electron #1 cua noi doi ¢ = Q nén :

- Lien ket —~ O —= T phan
cyc manh honH rét linh dong va
co tinh it 16 rét

— TLién ket or trong noi doi
¢ = O bi bitn d5i nhiéu so vii ndi
doi C = O trong andehyt va xbton
nén f('HO them gia phan ing cong

:

:/"'C)
NS
&S

2. Ding phian cila axit ankanoic (C Hgn+1COOH (n 2 0)

hay CpHgnOp (m 2 1)

a) Viét cac dong phan axit :

— Vist cac dang mach dng
hit  mot

S

véi téng s0 nguyén tu cachon

~ Thay déi vj tri nhom ~COOH trén mach

Vi dy : CgHygOp c6 céc dong phan axit 1 :

CHs — CHg — CHg ~

CHs-CHy~CHE~CHg
|
COOH
CHy

|

(Hz~CH~-CHy~COOH

Gh

CHg — COOH
CHj

1
(hay  CHs—CHp— CH-COOH)

CHj
|
va  CHy—C~COOH

|
CH,




)

i NN
f—’\‘\

b) Viét mol dong phan mach hd dang CmHaaOs:

Vi du : CoH4Og ¢6 céc dong phan mach ho Ia :

CHg = CH-0-0OH CH = CH /OH
{(khéng bén) i ; CHy=C
OH OH “OH
(khong bén) (khong bén)
CHs-C-0OH H-C-0 - CHs CHz -~ C-H.
LN £l | H
0 O OH O
(ngoid ra con c6 thé c6 4 déng phan dang vong)
3. Tén goi
a) Axit cacboxylic no don chiie  {axit ankanoic)
Cong thite Tén thong thuing Tén quic t&
H - COOH | axit fomic axit metanoic
CH, - COOH | axit axetic axit etanoic

CHj ~ CH, - COOH

(CHy),CH-COOH

CHjy — (CHy)y — COOH

CH3 il (CH2)4 el COOH
CH, — (CHy)s = COOH

axit propionic
axit n-butirie

axit i-butiric

axit valeric
axit caproic

axit enantoic

axit panmitic

axit stearic

axit propanoic
axit butanoic

axit 2-metyl
propanoic

axit pentanoic

axit hexanoic

axit heptanoic

axit hexadecanoic

axit octadecanoic
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b) Axit khéng no ;

CHy = CH -

axit acrylic

CHB’—(CHQ)?—CH =

CI‘Ia—(CHQ}4—(:H =

¢} Axit thom :

COOH

CHg
!
COOH CHs = C - COCH
axit metacrylic

cis : axit oleic
CH—{(C -CO0H S
H~(CHg)q "y trans : axit elaidic

CH-CHy-CH = CH ~ (CHy);-COOH

axit linoleic

FC}OH (I“.(}{ H

Qo O™ Q. O

COOH
axit benzoic axit phtalic axit iso-phtalic

tere-phtalic

d) Axit hal chile {diaxit, axit hai Hin axit)

HOOC - COOH axit oxalic

HOOC - CH, - COOH  axit malonic

HOOC - CH, ~ CH, — COOH axit succinic

(HOOC ~ CH = CH - COOH < cis 1 axit maleic

™ trans ; axit fumaric)

HOOC - CH, — CH, - CH, — COOH axit glutaric

HOOC—CH,~CH,~CH,-CH,~COOH  axit adipic

0H8

ax

i

ch
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- TINH ¢HAT VAT LI

~ Axit cacboxylic ¢ nhigt do sbi cac hon hin rugu o6 cing
56 nguyén tit cacbon, cing do hinh thanh lién k&t hidro bén vitng
gita 2 phin &0 axit, tao dang nhi phan :

¢'0 ‘H"—O\
R-C P
~No-H 07

C-R

— Tudng ty rugu : 3 axit ddu day tan vo han trong nudc,
axit 6 4 nguydn tu cachon tan dude, tit 6 nguyén ti cacbon trd
len khé tan hoac khéng tan trong nude

i~ TINH CHAT HOA HOC

I. Tinh axit ; (xét voi axit axetic)
a) Phan i cho praton H* trong dung dich
CHaCOOH + Hy0 w===== CH3C00~ + H0"

ion axetat ion oxoni
thay hidroxoni)

chinh sy c6 mat cia HyO" (hay H') nén dung djch axif c6 kha
nang lam do quy tim

b) Cho mgl phan (ng clia mét axi ;

- Tac dung véi kim logi hoat dong (ding trude H trong
day dién héa) :

2CHZCOOH + Mg - (CH3C00)Mg + Hyt
{hay Mg(CH3C00); )

o



~ Pac dung vdi bazo hodc oxit bazd :

CHzCOOH + NaOH — CH4COONa + H30

9CH,CO0H + Ca0 — (CH3C00),Ca + Hy0
— Téc dung vdi muti cla axit yéu hon :
2CH4COOH + CaCOy — (CH3C00),Ca + COzt + HzO
o Vi Ja mudi cia axit ygu, nén :

{CH3COMyCa + HpS04 — 2CHZCOOH + CaSO4 |

(mai gidm = nhan biét)
-~ Téc dung v 1ugu (este hoal :
S H,80,dd

CH3—-CLOH+H-0-CoHym==CHy~-C~0-CoH5+H0

3

0 " 0

¢) Sosanhtinhaxit: So sinh khd nang phan li cho proton H*
Kha nang nay tiy thudc vao sy phan cyc lign két O — H .

~ Cdc nhém day electron jam giam sy phan cyc lign kgt
O-H nén H kém linh ddng, tinh axit giam :

CHy —— C—— 0 —%H H-C-0-<H
1 i
0 0

— (dc nhém hit electron lam tang sy phan cyc lign két
O-H nén H linh déng hon, tinh axit tang :

CHy = CH-<~ ( — 0 <+H > CHz-CHp » C-=0-%H

I |
0 0

T

o]

e
)

T T——

tr

cg
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2. Phan aing cix gic (nguyén tif hidro hoge gc hidro cacbon!
a) Géc Ia nguyén 1 hidro (axit fomic)

dé bj oxi héa tuong ty andehit :

~ phan ung tring guong

P

¢
H—-C-OH+2Ag(NHg),0H" —  (NH);CO5+2Ag | +2NHy+H,0
[l
0
— phan ng vdi Cu(OH), (hoic nutdc Fehiing) tuang ty
tO
H -G - OH + 2Cu(OH)y{ + 20H™ - CO§™ + Cu0} + 4H,0

” do
O

V.

b} Géc 14 hidro cacbonno :  phan tng the Clo :

- xt I hay a'%'

CHz ~ COOH + Cl; ———3 CH, ~ COOH + HC
1
cl

axit clo axetic

— Phan ung cd thé tigp dién dé cho axit dicloaxetic va

tricloaxetic.
— So sanh tinh axit :

CH3COOH < Cl<-CH,-COOH < CHCL,CO0H < CCl,COOH

©) Gic 1 hidro cachon khdngno: c6 thé tham gia cdc phan ung
cong, phan wng voi chit oxihéa vi phan ing tring hop.

* AgNO3 + 8NHa + H20 = Ag({NH3):0H + NHNO;

T



h) 2 I
CHy = CH - COOH + Br, — CHy~ CH - COOH
axit acrylic } l

Br Br

axit 2,3 — Dibrom propanoic

xt, £
CHy~(CHg)7—~CH = CH~(CHy)y~COOH+Hy ~ C,;Hys-COOH :

axit oleic axit stearic

d) Géc 14 hidro cacbon thom

Do nhém —COOH hat electron nén phin ung thé ai dien tu

vao nhan thom xay ra khé hon (so vai benzen) va dinh hudng san
pham thé vio vi t11 meta :

JO0H COOH
FeBr,

O o Bry —> 1| + HB:

{(nguyén chat)
Br

\9/ : J\KJA‘axd‘ mﬁaﬂ‘i"%“’”}d‘“lﬂ“‘v

axlt m—bromobenzm
F)wﬂ M“j 9 b‘ rvﬂujf_fuf G, - £0Y (2] Ut -0
IV- PIEU CHE AXIT AXETI{',‘ émz‘_n o H &) cﬂ _ > ff‘hﬂ

: .- Sum e,

. Lén men gigm ; dﬂ@ 2~ “Gmf_jc{{ L4y =€, |
bv wy ff{"- on A ~1 D, / Men N 2'\6[( GH&
L9y 0o, f oo CHyCH;0H+0, CH3COOH+H,0 j

C/SG "J ; {Mycodermaaceti)

~ W CORL
o T oty et s

Hioo ¢ - (uz% ol £ My ~(ctt )y~ N,
")KQO(’J ((’,{,{)lf A@“N'*-Lgﬁ)ﬁ NI’{;/’W .
n

B oo H o
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2. Tir axetilen hoiic etilen
a) Bidu chi andehit axetic :

Hgso,, 8o’c, H'
CH = CH + Hy0 ——————> CH4CHO

PdCl, - CuCly, 50°C

hay CH, = CH, + .302 —— CHZCHO
b} oxihda andehit thanh axit :
{CH,CO0),Mn
CH4CHO + L1 0, ~——3% CH3COOH.
t) .

-

3 Tw wbutan @ (cracking, oxihda)

180°C, T0stm
CHz — CHp ~ CHy—CHj + 20, ——— 2CH,CO0H + H,0
2

4, Clnrng gf} (Khan)

CH30H

. CH1C00
Hinhop| -0 H -”’m LG, (CHC00)2Ca —2H2504, chcoOH

. chung khan CHyCOCH; -d.chung cdl,
Ga ,..a wga(} HQG. .. ’
{khéng Og) Hic in (goudron)

V- TINH CHAT HOA HOC CUA MUOI AXIT CACBOXYLIC
1. Mudi cacboxylat lx muéi cia axit yéu nén dé bj axit manh
hon (nhu HySO4) ddy ra khoi mudi

(CH3COO)2Ga + HpS04 — 2CH4CO0H + CaS0, §
tan
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2(:1-]H35(:OON3 + EIQSO4 had 2(:}7H35(}OOH$ + N82804

Ung dung : dé tai tao axit hitu cd trong qua trinh tinh ché

hoic tich chét

9

trong nude cdng vi .
9C;7HasC00Na + Ca* —>  (C17HgsCO0)gCal + 2Na*

A. Nung vdi kiém : de-cacboxyl héa :

foom 4
R+ COONa + NaOH ~ RH1 + NayCOy

Néu nung trong éng nghiém thuy tinh thi thudng can trdn
them voi song (Ca0) dé ngan can phan ng gita NaOH véi thiy

tinh (5i0g) cé thé gay tai nan

4, Nung khan :

b
9RCOONa  ~——-> R~ C - R + Na,CO,
I
O
Pl q
; O f
r !
RiC-0 : ©
! ~ !
hay b Car — R - C~ R+ (CaCO4
R ,-’-ﬁo/ : {
(f=-= """ 0
)

5. Dién phin dung dich mudi cacboxylat :

74

2. Musi Na¥, K7 ciia cac axit béo cé téc dung gt ria
nén duge ding lam xh phong Xa phong mét tic dung giat ria

Ly Vova

4

G8.

e
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T
| 2RCOONa + 2H,0 — 428 Hyt 4+ ONaOH + 2001 +R-K
. cé vach ngin | .

catot anot
Neu khong vich ngan : COy + NaOH — NaH(COq4

4‘:.;‘;“<.\¢::.f¢_}_w‘:.r~z,k;; B e -

néu nhigt do ciia binh dign phan dat > 40°C .
k 2NE1H003 = Na2C03 + Hzo + COET
i BAI TAP
i
: 68.

I Boc tén quic t& va tan thung (néu c6) cia cic chat

& sau

1

a) CHz — CHj, - CH, ~ COOH

CHj
b)m%~é ~ CH - COOH
Hy o,
(;Ha Cl Br
: ¢) CHp-C - é émCOOH
1 | a &oz éH~CH3 | éHg

l
CH,

d) CH2 = C"‘COOH

|
CH,
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CHy  CoHs
| l
Q) CHg-C — CH - CH-CH
Br COOH

o) CHj ~ (CHy)y - CH = CH ~ (CHy)y ~ COOH
f) CHy — (CHy)y4 ~ COOH
g) CHy — (CHghs ~ COOH
9 Viét cong thic cau tgo cac chat sau :
a) axit—2--clo—3etyl-3, 4, 4 - trimetyl pentanoic
by axit — 4-hidroxi—5-~metyl hecxanoic
¢) axit—5—hidroxi-5—metyl hecxanoic
d) axit picric, axit triclo axetic
d) axit 2,4—diclo phenoxi axetic

3 Vigt cong thic ciu tao va doc lal tén ding (néu cb)
clia cac chit sau day :

a) axit—2-ter butyl propanoic
by axit—2, 2—dicio—-2~isopmpyi etanoic.
69. Dong phin

1 Vigt cong thic cdu tao va doc ten quic t8 cc dong
phan thupe vé axit dng voi CTPT :

C4Hg0g, CsHeOy, C5Hig02 CsHalz CgH 1502, CstgO4

9 Trong cac chit sau ddy chat nao 1a ddng phén, chét
nio 1a déng ding, chat nao Ja 1 cht.
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CH,
!

CH;-C - CHCOOH (A)
cy on
CHy  CH,
CHy - (IZH - é-COOH (B)
Ci

(CHy)C ~ CHy - COOH (€

OH CHg

| [

CHp-C - CH - CH (D
| | i
CHy : CH,y 0

(CH3)2CH - C(CHy),COOH ()

CH,
|

CH; - C - CH, (")
|

CHy — CH ~ COOH

CH,
H~CwO—CH2-C:} - CH, (@)
‘oi CH, (IJH3
CH,
CHy-CH -~ (fz ~ CH, (H)

] |
CHg COOH



70. Xac dinh odng thic ciu tgo

I Mot hgp chat A c6 CTPT CaHgOy Xéc dinh CTCT cla

A trong cdc trudng hgp sau day ¢
a) A lim tan da voi

by A khong tic dung véi NaOH ma tham gia phan
ung trdng bac va tac dung vdi Na

¢) A tham gia phan ung trdng bac ma khong tde dung
vdi NaOH va Na

d) A khong tidng bac, khong tic dyng vdi NaOH,
nhung téc dyng véi Na

9 Vit CTPT téng quat cia axit hiu cd trong céc truding

hop sau :

a) Axit hitu co ddn ch&c no mach ho
h Axit don chie

¢} Axit da chic no mach hd

d) Axit da chic

Oxi héa mét rugu don chic no A cd bot Cu xic tic,
ta dugc chit B Oxi héa B vdi xic tdc Pt ta thu duge
axit D. Cho D tdc dung vdi dung dich kiém ta dude
muéi E Cho E tic dung véi dung dich AgNOj trong
NH,OH ta duge Ag kim loai

a) Tim CTCT Qﬁa A B D E

b) Tron B véi mot dong ding X cla né rdi dun 8,8¢g
hén hop nay vdi mot ludng du dung dich AgNOj; trong
NH,OH thi duge 2,24 lit COp (dkte) va 64,8z Ag Xac
dinh CTCT cia X
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71. BG tic cdc chudi phan vng sau day co ghi 16 didu kien phan
dng néu ¢é

1 Nhém eachua — metan » metyl clorua - rugu metylic—»
= andehit fomic -» axit fomic - natri fomiat - natri.
hidrocacbonat — cachon dioxit = phenol

2. Canxi cacbua - axetilen ~ andehit axetic - axit etanoic—
- canxi axetat — axit axetic -~ ety] axetat

3 Tinh bot - glucozo - rugu etylic - axit axetic -
—dong II axetat - sit 11 axetat - natri axetat - metan

72. Hoin thanh cdc phan ing sau :

?
1 HC = CH+H0 - A
(A)+AgNO3+NH3 i (B)+Agl +.

(B) + NaOH = (C) + Hy0 +

(C) + NaOH - (D) + NayCOq

?

(D) + Cly > (E) + HCI

(Dé thi tuyén sink vio triing
Trung hoe Su phgm Tp. Hi Chi Minh)

?

?

(B) +(C) =~ (Ay+ (D) + Hy0
. NHa + (D) + AgNO‘g i CHaCOONH4 + Agi + ..
(B) + (E) = (A) + Hy0
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(A) + (G) = Cu(NOs)y + NOt + H,0
3 (A)+Cl, = B)Y+(O)

OH
(B) +H O = (D) + (E)

Cu
D)Y+0g = (F)+(K)

NH,
(F)y + AgNQy - (G) + Ag +

Gy + (LY = (M) +(K)+

(M) + {L) - CH4 + NHQCO3

+Cly  H,0 0, +Ca(0H), Na,CO,

NaOH
4A>B>C=>D - E - F > CH
askt  OH  xt Ca0, £°C

(DE thi tuyén sink vio trudng
Dai hoe Y Duge To HS Chi Mink)

trung hoa
5 C,H,(COOH); + NaOH ~———> A + B

trung héa
CxHy(COOH)z + Ca(OH)g w————3> A+ C

dot
B+ 02 - 2

dit
C‘i‘Oz - 7

73. Trinh bay phuong phap difu ché axit axetic tir nhitng chét
dau la céc parafin, olefin vi akin twong ung (DH 87 va 90)

30
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74, Viet cic phuong phap didu ché axit axetic trong d6 méi phuong
phap chi duge dimg t5i da 2 phan ng

75. Tir métan viét cde phuong trinh phan ung didu ch& cie axit
sau : axit fomic, axit axetic, axit benzoic, axit acrylic, axit
propanoic, axit butiric, axit metacrylic, axit lactic, axit oxalic,
axit malonic, axit suxinic, axit phtalic, axit picric, axit 2,4-D
Céc chat vd cd cin thigt coi nhy ob d

76. Diéu ché axit stearic tit CygHq, , axit oleie, axit linoleic.
77. Oxy héa rugu etylic thu duge hén hgp A gom andehyt axetic,
axit axetic, HpO va phén rugu khong bj oxy héa

I Can ding phan ng gi dé nhan bigt rugu étylic con
trong hoén hgp.

2 Trinh bay phifdné phdp héa hoc didu ché axit axetic
tinh khigt tit hén hop A va diu ché axeton

(Dé thi tuyén sink vio truong
Dai hoe Y Duge Tp. HE Chi Mink nim 1984)

78. Phan bigt cic lo mét nhan dyng cic dung dich sau :
1. Axit fomic, axit axetic, axit acrylic, rugu etylic, etanal
R 2 Rugu etylic, metyl amin, axit axetic, dd formon

3. Propanol, phenol, neohecxen, axit propanoic v axit
acrylic

4 Phan biet cic chit bdt : natri etylat, natrii phenolat
natri axetat, natri stearat

o

Dung dlCh HzCO, H4CO y HQCOQ_
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79, Chi ding thém ! héa chat dé lam thudc thi, hay nhan dinh
cac lo mat nhan dyng céc chét sau :

1. Isopropanol, phenol, axit metacrylic.
9 Ancol terbutylic, propanal, axit fomic, axit butanoic
3 FEtanol, etanal, axit etanoic, axit fomic
4 Axit acrylic, axit butyric, axit stearic, axif oleic.
5 Dung dich etanol, metylamin, anilin, NaOH, formon, axit
fomic, axit isobutiric
80. Tinh ché :
1 Axit axetic co lan rugu etylic, etanal, axeton
2 Andghit axetic ¢d 1an orto-cresol (2—metyl phenol), axit
etanoic, axit acrylic.
81. Tach ¥ ting chit sau day ra khoi hén hop cla ching :
1. Isopropanol, propanal, axit acrylic
9 Benzen, axit benzoic, phenocl
82. So sanh do hoa tan trong nude cla nigy, andehit, axit cb
ciing s6 cacbon Giad thich
1 So sanh @ hoa tan trong nudc clia cdc axit sau :
CH4COOH , C,4HoCOOH, C,5H4, COOH

Giai thich va suy ra tai sao khi mach C ting 4b hoa
tan trong nudc giam.

9 So sinh nhigt db sbi cia etanol, etyl clorua, dietyl ete,
axit etanoic '

82

B




s

83.

84.

85.

86.

87.

Sip theo thu ty tinh axit giam ddn cia cic axit sau

1 Axit fomic, axit axetic, axit cloaxetic, axit propanoic,
axit brom axetic, axit triclo axetic

2 Axit benzoic, axit fomic, axit axetic, axit phenie, axit

cacbonic, axit clohidric

So sinh lyc lign ket hidro giva cac phan ti : Hy0 | etanol,

axit etanoic, metyl amin

So sdnh tinh chat héa hoc gita axit fomic, axit axetic, axit
acrylic.

Vigt phuong trinh phén ng xay ra khi cho dung djch natri.
phenolat, natri axetat &n lugt tic dung vdi COyp, HCI. Giai
thich va cho bigt hién tugng.

Viét phuong trinh phin ing bign héa :

? ? ? ? ?

R-H = RCl - ROH - RCHO = R'COOH - R'COOR

88.

Vigt CTCT va goi tén ctia cac axit A B, C D EF G khi

1. Trung hoa 0,1 mol (A) (tuong duong 10,4g) cin 8g
NaOH

2 Trung hoa 2,25g diaxit (B) cAn 20 ml dung dich KOH
2,5M.

3 Trung hda 6,72g axit don (C) cin 16,85 ml dung djch
NaOH 22,4% (d = 1,18 g/mol)

4 0,601g (D) lam bay hoi c6 thé tich biing thé tich cla
0,301g etan trong cling didu kign.
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89.

90.

91.

84

5 0,3g axit (B) trung hoa wia dd vai NaOH che 041g

mudi

6. Axit (F) tic dung véi AgpQ dudc mudi bac tuong tng'
Nung néng 0,362g mubi nay cho 0,216g bac

7 Bt 1,46g axit no mach hd (¢) sinh 1a 1,334 lit €Oy
{dktc) vh 0,9g Hg0

Mot hén hop X gom 2 axit don chic no k& tifp nhau va

H,0 Cho hén hop téc dung véi Na du thu duge 0,896 lit

(dkte) Néu dét chdy hoan toan L hén hop trén 180 dan hon
a9

hgp sau phan ung qua binh (1) chda CaCly khan va binh 7(2)
chita KOH Sau thi nghigm khoi lugng binh (1} tang 1,08g,
hinh (2) tang 2,2g
1 Tim cong thic phan ty, Vigt cac cong thic cdu tao va
goi tén

9 ‘Pinh phan tram khéi lugng mbi chat trong hin hop

Cho H,S0, loang tic dyng tir tir vdi hén hgp gom 2 mudi
Na cia 2 axit hiu cd ké tiép nhau trong day dong dang ta
duge hdn hgp 2 axit don chic tuong ung A, B Hoa tan 10g
hén hop A, B vao 100ml dung dich KgCO41M Dé trung hoa
lugng KyCO4 con thita phai ding 50 ml dung dich HCI 0,2M

1. Vit cac phudng trinh phén dng xay 1a
9 Hay tim CTPT va tinh % khoi ligng mdi axit trong

hén hop (higu sult 100%)

Cho hén hgp A gom 2 axit cacboxylic manh hé cung day
déng déng khong mang nhom chitc khac Dat chay hoan toan

REE T TR
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4,02g A thu duge 2,34g nude Mat khic cho 16,05 A tdic
dung vita di véi dung dich NaOH thu duge 12,8¢ mudi khan

1 Tim CTTQ cua day déng ding
2 Tim CTCT va goi tén 2 axit bigt chung k& ti€p nhau
trong diy déng ding vi A + NaOH = 1 : 1
92. Mot chat hitu co A (C, H, 0) 6 t7 ¢ khoi lugng cic nguyén
to :
me :my :mg =3:05: 4
I Tim cong thuic thyc nghiém cia A

2 Deé tim cong thic phan t¥ ctia A ngui ta lay 9,85g
mdt mudi bac ciia A (mdi phan tt musi chia mbt
nguyén t kim loai bac) bign d6i hoan toan lugng bac
sang dang bac:“.gcioma thi nhan duge 7,175g bac clorua

3. Cong thic phan tf cia A la gi ?
Viet cdc edbng thic ciu tao mach hd cla A.

4 D tim CTCT ding ciia A ta ldy 9¢ A tac dung véi
Na dv thi thu duge 1,12 lit Hp (dktc). Cho hizu suat
phan ng ha 100%.

93, Oxy héa mdt it rugu atylic bang oxy (c6 mat xic tic) ta thu
duge hon hgp A gdm andehit axetic, axit axetic, nudc va mot
phén rugu khéng bj oxy héa

I Lay L hon hop A dem trung hda bang mot hugng
10

xit vita du rdi cb can dung dich thi thu dudc 3,28z
mudi khan




2 Lay 1 hén hop A cho tac dung vii AgNOg trong
10

NHj thdy thoat ra 9,16g Ag kim loai

3 Lay 1 hén hop A cho tac dung véi natri thdy bay
10

1a 1,12 lit hydrd (dkte)

Tinh % rugu bj oxy hoa thanh andehit v thanh axit

F — ESTE VA GHAT BEO

{ — ESTE
I Ciu tao — Déng phin — Tén goi
a/. Cautao:

o Este cua axit cacboxylic la san phém thay thé nhém —OH
ciia axit bang nhém —OR' vél R’ la géc hidrocacbon

Axit cacboxylic, ddn chic Este dd chic

Rk ll
0

Vi R 1a (H) hoac goc hidrocacbon
R’ I gc hidrocacbon

8fy

r o8
leF?x
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+ Bste nodon chie: CpHppOs| Vi : m 2 2. m=n+n'+]
hayCpHaop1+1C00CyHapy nz0, n=z1

__-hitucg # este hiruco

* Tdng quat : loai HoQ gita rigu vi axit
£ H He ga T ™~ vood = este vd oo

b/. Béng phin cda este no don chix :
Vi dy : Dong phan este cia CgH; 0, :

CH,
|
H-C-0-CHy~CHp~CHy-CHy §  H-C-0 - CH-CH,-CH,
H 1R

0 0
CH, CH,
| i
H-C-0-CH,~ CH - CH, H-C~0-C~CH
| I | o
0 0 ! CH3
| CH,
CHp - C - O = CHy ~ CH, - CH, CH3-0~O—CH\
2 ] 1 CH,
0 0
! CH3-CH2—’C‘~0-CH2—CH3 CHa—CﬂngHg—ﬁm&—CHa
0 0
| CH,
:

CHy ~ CH - C - O - CH,
|
0

o/ Téngel: Tén goc hidrocachon (tr rugu) + tén gic axit
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CHy
!
CHy - C - 0 + CoHg CHy = C—C -0+ CHy
| o
0 ‘etylaxetat 0 Imetyl-
metacrylat
i t
CoHs -+ ONO, (CHj + Lo- )2805  hay (CHg)2S0,
.//‘M ' A '
( é@: nitrat dimetyl'lsunfat
N
2. Tinh chat vat li 1
(1) Este c6 mii thom trdi cay :
+ metyl fomiat : mui tdo % Ld‘@
+ i~amy! axetat : mii chudi { \I\LK?PJ
+ butyl butyrat : mii dda %\ ‘3101}
(2) Este co do sdi t hdp hon axit tudng dng \gg
(3) Chi nhing este don gian la tan dude trong n
TN
3. Tinh chat hoéa hoc
al. Phan (ng do nhém chic este:  phan dng thiy phan
o ———— ;
R-C-O-R+ H'~OH “m R-C-OH+ROH
HW-—7""" 1
0 q’ﬁ) 0
Este Axit Rugu
Thiy phéan este Ja mdt qua trinh thufn nghich va xay ra .

vt cham ¢

— D& tang toc do phan ung : dun néng vdi xic tic axit vd cd

— D& dbi can bing : thiy phan este trong moi trudng kiém

(phén Ung xa phong hda) :

5‘_‘.',

]
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¢
RCOOR’ + NaOH - RCOONa + R'OH.

b/. Phan img cla gée hidrocacbon :

. Ni, £
i CH2 - CH"“COO"CH‘B‘FHQ e CHE“CH2—000—0H3
nCH2=gCH—%KDCH3Eﬁ {}CHZ-CH _]
: n

COOCH,

4. Este vii cic axit chia photpho vi ung dyng

{’Lt‘}@‘ ¢ a) Vol axil photphotie (HaP0)
}J{,\
H-0 ~ . CoH50 .
H-0—P =0 -——> CoHeO~—P = 0
H-0 * <:§w0’//
Axitphotphoric Dietyl phenyl photphat
{(doc tinh cao véi sau bo)
CoH:0
CZHSO : P =0 Dietyl p—nitrophenyl photphat
_ #e / - (sat trung, thude trj thién dauthdng ,. )
04 O)-0 |
b} Véi axit thiophotphoric ;
H-—O\ CHgO N 02}150
. H-0—=P=§ ~—> (CH0—P=§ . CoHgO—P =8
! H-0" - / /
0:N0)-0 0;N0)-0
Vophatoc Thiophot

(thudc trit sau réit manh, doc)
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¢) Véi axit metyt photphora

CH;
|
H-0 “ (CHg)sCH~O0 ~ (CHg)yC~CH-0 N
CHy—P=0— CHy3—P=0; CH3}~P=0
H p F
sarin Soman

{chat dac hda hoc)

d) Véi axit metyl thiophotphoric :

H-0._ CHz-0 _
CH; —P =0 — CHy — P = O
H-57 CHy, yd
N - CHj - CHy - S
CHy/ "Khi" V

5. Sy chuyén héa gida hidrocachon va cac chic héa hoc

¢ Oxi

o/, Tang quét :
Xz heac HX

Hidro cachon] Céng Ha(Ni, t) IHidro cachon X3, as Dén xudt

khong no < Tach Ha(gt, t9) no halogen
‘\\ /
Zn hoje * + KOHrdgu
Din |Hq0/NaOH, ¢° RCH0H {3} R-CHO {01 |R—COOH
xudt R R, 'R\ | Khing
halogen U CHOH — I}::O phin
o gt Ha Nt | ung
. 4 R\
U r-c-oH Khing phin
e
R ing

o0
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R'OH, Hs804 dd
Axit este héa "7l Este
R-COOH © 5,0 R~COOR’
< thay phan

b/. Ap dung :
Vigt cic phuong trinh chuyén héa lan nhau gita
(1) Btan va etyl axetat

(2} metan vh metyl fomiat.

‘II-CHAT BEO (Lipity

L Ciu tao vi tinh chit vat I

~ Lipit (hay chat béo; ddu md ding thuc vat) la este cia
glixerin va cdc axit béo (glixerit)

CHy—0CoR

I hoc C3H5(OCOR),
CH - OCOR’ Kh! R e Rr o Rn
[

CHy~ OCOR”

= Céc axit béo c6 trong thanh phan chat béo, thutng :
* c6 mach C khong phan nhanh
* tong s6 nguyen tt C Ja s5 ehin (16, 18, .)

— Chét béo chia cic gdc axit béo no thubng ¢ dang rén,
chit béo chia cde goc axit béo khong no thudng & dang léng

- chit béo khong tan trong nude, nhung tan duge trong
cic dung mdi hitu co nhy benzen, rugy, ..
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2. Tinh chit héa hoc
a/. Phan iing do nhém chilc este:  phén ng thiy phan :
— Trong mdi trutng axit :

CHy—0COR CHp0H RCOOH
| 220°C, 25atm | _
CH - OCOR' + 3H,0 ===== CH-O0H + R’COOH
| |

CHy~ OCOR” CH,0H R"COOH

“~ Trong mbi trutng kism : phén ing xa phong héa :

CHy~OCOR ¢ CHOH . RCOONa
CH-OCOR' + 3N:OH —  CH-OH + R'COONa
CHy—~OCOR” H0 CHOH  R’COONa

# Chi s§ xa phong héa : so, mg KOH ding dé xa phong
hoa hoan toan 1 gam lipit (tdc la dé trung hoa axit
sinh ra tit sy thiy phan 1 gam lipit)

¥ (hi 6 axit : s6 mg KOH ding dé trung hoa axit ty
do c6 trong 1 gam lipit '

v/, Phan ing do géc axit béo :
(1) Phan tdng hidro héa (lipit long) :
Ni, £

€ Hy(0CO(CHy),CH=CH(CHy);CHy)g + 3Hp = C;Hg(0COC 7Hgs)s

Glixerin frioleat hay tri-olein (Iong) Glixerin tristearat
hay tristearin (rdn : magarin)

% (hi 3 iot : {dac trung cho dp khong no cla lipit) : sb
gam iot cé thé cong vao 100 gam lipit

(2) phan ung oxihéa : sy hoa oi cia lipit

Y2

"IZ .9 f \{:«:};ﬁ.
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DE lau trong khong khi, ddu md s& bi 6i, do sy oxi héa cda
Oz , hoi nu6c va xdc tic men, nén ddu mé thutmg duge tron théem
chc chit chong oxihéa (cdc din xuat cda phenol)

3. Sy chuyén héa chit béo trong co thé

+H,0domen glixerin
Chélt béo ———> it :
dtuy, dtrang axitbéo —> dangtan TUO

maotrang
- J

glyxerin il e
—— —— lipit mdi
axithéo P

1.thdy phin
-» cdc md, cd quan khde ————> GOy + HaO + Q
" 2 Oxi héa chém o a
cung cip nhitu nang lugng

4, Khdi niém vé xa phong vd chdt gidt ria tong hop

XA PHONG CHAT GIAT RUA
_ TONG HOQP .
Ciu | RCOON=m, RCOOK véi ROSO3Na, RSO3Nq, R- CoH4503Nn

~tgo | R = CygHa, Ci7Hgs - Ham higng qui ra| véi R ¢6 10 - 18 nguyén td C
axit béo khodng 60 — 72%

Digu |+ Chat béo + NaOH —> Glixerin +H3504
ché + Xf&phc‘mg ClﬂHEE > ClﬂH%"@SOﬁ
ozt NuOH NaOH _
*Parafin — RCOOH —> xi phing | ~—> Gyt~ O)-S0st
Mt natri dodexy! benzen sunfonat,

Kha | Do hoat ding b8 mit cao nén lam gidm sic cing bé mét o chat bin v
ning | vit gidt rda. Chilt bAn bi phén chin thinh nhidk hat nhd, phén tén duge

giat | trong nude va c6 thé i di.

ria
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Mt tdc dung gidt ria trong nude cling Vin ding duge trong nydc cidng

vi: vi:
Han | 9RCOONa+Ca®=>(RCOO)Cal +2Na"| * mudi sunfonat cé 4§ tan ldn
ché han

+ C4 trdn thém cde héa chit 1dm
mém nific nhu NagPaOy..

BAI TAP
94. Poc tén quéc t& cdc chit sau day:

] H-C~0~CHy-CH~-CHy
[ |
0 CH,

2mrmmwmmm2ﬂ%%Mt
},}
.

CHy o
3_&%—CH—CH—&mMCH_éwcm
(’5H3 (ll’HB ézﬂs iCH3
4 CH, - CH ~ COO ~ CH - CHj oz LW
éHs (|ZIH3

cl CHy
1 |

5. CH, - C ~ COO ~ CHy ~ C - CHy
E i
CH, CH,

95, Vist CTCT cac chit sau day :

1. Isopropyl axetat

4y

96,

97.

98.

98,

10(
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2 Alylmetacrylat
3 Phenyl axetat

4. Sec-butyl fomiat

g96. Vist CTCT va doc tén quic t& cdc dong phan thude vé este
cia cac cdng thie phan tir sau day :

1 CoH,Op 4 CyHgO;
2 C4H302 5 Cﬁﬁm()z IS Hl:“_(ffzf :’C}:J_‘,_’- .
%

) 03H402 6. C4H502

g7, Vist CTCT clia cic déng phan (dong phan ciu tao) dng véi
cong thic phan tif sau day :

1. CaHgOs 2 C4HgOy
98. Dinh CTCT ciia 1 chéit: A c6 CTPT CgHgOp bigt rang :
1. Trong cong thic c6 1 nhan benzen.
2 A+ NaOH -» 2 mudi hiu cs B va C .
3 C + NaHSO3 = 1 mudi trung tinh.
4. A cho dugc phan ng tréng"bac.

99. Khi thiy phan 1 este ¢6 cong thie C4HgOp ta duge axit A
va rugu B. Oxy héa B véi KoCryOy trong HpSO, ta duge lai
A. Dinh CTCT va tén goi cla este. Viet phudng trinh cdc
phin ung trén.

160. Xac dinh CTCT c6 thé c6 cia cic dong phan X, Y, 2 c6
cong thic phan ti C4HgClyOy trong cde truting hop sau :

{. X + NaOH(du) > A + CyH(OH), + NaCl
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2 Y + KOH(du) = B + CoHgOH + KCl + HoO-
3 7 + NaOH(du) - MuSi ciia | axit hducd + NaCGl + Hqy0

Cho biét CTCT cia A, B vh mudi cla axit hiiu cd co
thé cé

(Dé thi tuyén sinh vdo trudng
Dai hoc Y Duge Tp Hé Chi Minh ndm 1991)

101. Hop chét hitu co A chida C, H, O mach thing cé khéi lugng
phan t& 146 A khong c6 tic dung véi Na kim loai Ldy
"14,6g A tac dung via dd véi 100ml dung dich NaOH 2M
thu dude hén hop gdm 1 mudi va 1 rugu

Xac dinh cong thic phan t& va CTCT c6 thé c6 cia A

102. Hop chdt hitu cg A(C, H, O) chia mdt nhém chde trong
phan td, khong tic dung véi Na nhung tac dung voi NaOH
6 thé theo ty 12 mol 1 : 1 hoac 1 : 2. Khi d6t chdy mdt
phan tit gam A thu duge 7 ptg COp Vist CTCT cia A vh
goi tén
(Dé thi tuyén sinh vée trudng
Cao ding Su pham Tp H4 Chi Minh niim 1988)

103. C6 nhing loai hop chat nao, mach hé chita mbt loal nhém
chite, ¢6 CTPT C,Ho,-50y ? Viét cdc loai hgp chat dé dudi
dang cong thic tfng quat chia nhém chic.

V& n bang bao nhigu thi c6 duge hop chit X c6 CTPT
CpHgp_903, khi dun néng véi dung djch NaOH duge hop chat
A(C, H, O, Na) thoa man :

[Q] +NaOH +NaOH
A - ¢ —»> B ~> ankandongian

96

16¢

10¢
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104,

105.

106.

107.

Véi n biang bao nhidu thi o dudc hgp chit X' 5 CTPT
CnHoqOp khong tic dung voi Na, khi dun néng X' vei axit
vd co duge hai chat Yy, Yo

01
Y, = HCHO

Yy : trdng bac

Nhing loai hop chélt hitu co nio da hoc ¢4 th€ tham gia phan
Ung thiy phan. Cho céc thi du minh hoa

Pun mot axit hitu co A o cong thic (C4HgOp), véi chat
ling B, ¢6 mat axit sunfuric dam dac. A khong lam d8i mau
quy tim vd né duge didu ché ty rugu etylic bing hai phan
Ung lien ti€p. B c6 thé hoa tan duge Cu(OH)g tz0 thanh dung
dich ¢6 mau xanh lam. Hay xdc dinh A, B va vist phuong
trinh phan ng gita c}fﬁng v6i nhau.

CetygOp la CTCT cda hai este A, B ddng phan Khi thiy
phan A, B trong mdi trutng axit thu duge hén hop C, D va
E, I' dong chic hén hop C, D va E, F d8u lam mat mau
dung djch brém.

Hay xdc dinh CTCT cta A, B, C, D, E, F va doc ten.
Vigt cdc phuong trinh phan ing minh hea, higt C, D cling
s§ C
Vigt phwdng trinh phan wng bifu difn bisn héa

1 CsQ - CaCz > CZHZ e 02H4 - C2H5Ci -
= CH;OH - CH;CHO - CHyCOOH -
—> CH3COOCgH5 hd CHaCOON& :_? CH4

Al
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9 Rudu etylic = axit axetic = vinyl axetat = etanal

€]
polyvinyl ancol <= polivinyl axetat
3 Phenol — phenil axetat - patri axetat — axit-

axetic = canxi axetat — axeton

108. B6 tic cac chudi phan uing sau :

H,80,
1 + —_ >
WO = O

(© +0; — (B)+D)

gidm

H,80d 7
€y —= (E)t +(D)

170°C

HegS0,
CxHy{F)+(D) —> (@)
80°C
Ni
+H = (O
t'C

G+AgN03+NH3+ -+ (By + t ¥'P 1
eils L o g™ FHg§ o T EAgT MCULE T o 3
H,50, rSLL-\DH
2 Este (A e (:14H1004 + HzO — (B) + (C)
(B) + NaOH —= (D) + iong(E)
. (C) + NaQOH (F) + (K}

(B) + (F) = (D) +(C)

us



KMn(,
CxHy(G) + 10} —> (B

§00°C
(G —= (1)

cachon

ASMT
(H)+Cly — 6,6, G)

t°C

{a)+ Hy80, - (D) + NagS0,

o

t°C
(A‘\)m%' NaOH - (Eyt + (1
e

a0 € Pa e,
xt, P, °C
C)+ () —— (¢
cifpc(e*)c (Hi c(u)ca

€} +Ag(NHy); + = > (H) +Ag) + .

(D) + AgNHy)g + = () + () + Agl +
Hf.p}?"ﬁf

(H) + NaOH - (Ly+. ¢ +.
t°c
L) = M+@

Br, +H,0 +0, +0,
4 C2H6 = A =B - [ - D
as OH™

Cu, t°C Mn®

+02-F +Br, +Hy0 9+D
C7H15 ""2 C5H5*CH3 > E = (G.= X

Mn as - OH  H,80,
G khong tic dung véi NaOH
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NaGH H;50,
Cl, A M7 A H,50,
5 CoHsCOOH - N—s ¢
@ N\, Naon HSO, / €C
B —- By - B2

KOH "
¢ = D - polime
Ly
a0 THO 40, +A
CHy, = A » B =» € = D
t°C
E—=C

\“B%FT

+NaOH SAgNG, Ay
6 A(CEHGOQ} > Ay = Ay e Ay
ha don NHs Ag
Cly  NaOH Cu{OH),

7 CF\Cz"CZHZ - A—B=(C— D

du ‘L
+C

B; - E(vdng)

‘ H0 Q A NaOH
§ [I»C»>E>CHy~»A~»B->C~>D->E+B

xt xt

OH
I
9 CO - CH30H - HCHO - CH,; - CHO -

, glioxal
~* A T dd xanh lam dac trung
este 2 chic
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10 04}110 - C4H6 > C4H6B1"2 -
= CiHgOp = CyHe0p > C4HLO, -
™ CHy304Ny = CiHGO, > CoHy0,

AT s i e L

+NaOH  +AgNO, H80,
Il L1-dicloankan —> A ——> B —wus C
B £'c NH,
*Cly  NeOH  H.80, H;80,
1

C—D— E — CHS—CHQ—COOH"** T
180°C

+CH,0H
F —— G — Polime

12 pmpan/A > AL = Ay 2 A e AL > p
\\B > BI ~-> A3 e A5

1660°C
E——s v4+7

t°c
CH4CO0H +Y - A

tring hgp
nA —> B

B+nNaOH - C+D
C+NaOH ~» E +F
F+X+7 - 17+17+ 7

. t°c
A+ NaOH ~—> 9
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GHI CHU .

Mbi ky hiéu trong ngoic don la cong thifc mdt chit xdc dinh

14
A = CoHgOH -~ B = (yHz0H
NaQH
B—-D~- C2H5OCOCH3 -+ ¥
H?.
Coly G—-R = ?-»CHy = CH- O ~ Collg
. Ni, t°C
AgNO,
H=8B-> ?-»7-=>CH = CH - OCOCHg
NH,

A B, C, D, E Hlakihiéu cac, chit hiu co chua bigt, méf
diu hai | mdt chilt can tim, mdi mdi tén la mdt phan dng

Xic dinh cdc chat (khéng can giai thich) va vist cdc phan
ing di cho dudi dang cong thite ban khai trién, 6 ghi day
di didu kien phan ung

(Dé thi tuyén sinh véo trudng
Dai hoc Bach Khoa Tp. Hé Chi Minh ndm 1991)

109. Tit metan viét phuong trinh phan dng diéu che 12 chat hiu
cd don chic mach hd c6 nhom dinh chdc khéc nhau va cd
s8 cachon it nhit trong day dong dang

110. Vist phudng trinh dieu ché :

1 Dietyl oxalat tit metan
9 Axit mety} oxalic tif nhom cacbua

3. Etyl benzoat tit canxi cachua

12

jirs




4 Phenyl propionat tit n-butan

5 DPolietylen tere ftalat, polimetyl metacrilat t n-butan
v toluen. Néu dng dung cia 2 polime nay.

{Céc chat hitu co cAn thit xem nhu c6 dd)

111. Ding phudng phip héa hoc phan bigt cic chdt léng : axit
axetic, axit acrylic, etyl acrylat, vinyl propionat, alyl fomiat

112. Ding t6i da 2 thi thuSc tht d8 phan bigt cdc chét long :
hecxin-1, propanal, propanol, axit acrylic, dung dich fomon

113. Phan Gng lén men gi#m Ja phan dng oxi héa hitu han Ding
phuong phép héa hoc nio dé ching to phan Ung trén xdy ma
qua nhidu giai doan

114. Dung phudng phdp héa hoc hay phan bigt cdc chét léng sau:
vinyl axetat, metyl acrilat, dietyl oxalat,

S b e b s s

115. Tinh ché
1. Etyl propionat ¢6 lan rugu etylic, axit propanoic.

2 Butyl axetat c6 lan phenol, axit axetic.

116. Tach rui

1 Rugu butylic, axit butiric, butyl butirat trong ciing 1
hén hap.

2 Phenol, phenil axetat, anilin

3. Phenol, etyl axetat, benzen.

cf“_—; HEUwcth s pane
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117. Dot chay 0,1 mol chit hitu cd A (chi chita €, H, O vdi oxi
theo ti 16 mol 1:2 San phém sau khi chdy duge din toan bd
<o binh 1 chia dung dich PdCly 161 binh II chia dung djch
Ca(OH)g, ca hai ddu c6 du. Sau thi nghiem binh 1 chi tang

0,4 gam va xudit hien 21,2 gam két tia va ¢ binh I lugng

kdt tda la 30 gam

1
2

3

Vigt cac phudng trinh phan ng
Xac dinh cong thic phan ti cdia A (Cho Pd = 106)

Ung vdi cong thic phan ti trén, ngudi ta <6 3 dong
phin A;, Ag, Ag tit ci déu phan Ung duge véi dung
dich NaOH dé cho lin lugt 9,4 gam, 6,8 gam va 11,2
gam mudi Na* néu ban ddu cing su dyng 0,1 mol
mbi déng phan. Xéc dinh ciu tgo cla A, A va A
via viét cae phuong trinh phan ing ditu ché Agtit &y

Pé trung hoa mdt dung dith chda 7,74 gam X (cia Al
véi rugu don chie B), phéai dung 20mi dung dich NaOH
1,5M Dé xa phong héa lugng este cdn lai, phai ding
them 1 thé tich gip doi NaOH néi trén Xac dinh X

Mot dong phan este Y khic clia X khi xa phéng hda
véi dung dich KOH cho musi c6 khéi lugng bang 49/43
khéi legng Y. Xéc dinh Y

Trung hgp X, Y thanh polime X', Y’ Sau d6 dua X,
Y’ vii dung dich NaOH Viét cic phudng trinh phan
dng va goi tén cic sin phim

118. Tt 1 ankanal (A) c6 thé chuyén héa thanh ankanol (B) va
axit (D) dé didu ché este (E).

1.

104

Vist cdc phudng trinh phan dng C6 nhin xét gi vé
cobng thifc phan to cia (A) va (B).
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2 Véi m gam (B} néu dun véi KOH cho m; gam musi
kali néu véi Ca(OH), & cho My gam mudi canxi Biat
Mz < m < m Hiy xdc dinh ciu tao (A), (B), (D),
(E) ?

3 Nung m; gam mubi trén véi vai t6f xit 6 du cho
2,241it khi (F) (dke). Tinh my, my, 11

4 Tu (B) vigt cac phuong trinh phn tng disu ché cdc
este ddng phan cla () nhung phan dng dude véi nude
Felhing

119. D xa phong héa vita dg 25 gam hén hgp 2 este don chue

120.

no, phdi dimg 150ml dung dich NaOH 2M va thu duge san
phin ung 26 gam hén hop mudi cimg véi 2 rugu lien tigp
trong day ddng ding.

Néu tich r3i hén hop ‘mudi 18 nung kho véi NaOH du th
hén hgp khi thu duge 6 ti khéi hoi Ja bao nhigu ?

I Xét cdc ciu tao c6 thé 6 cla 2 este

2 Xac dinh cfiu tao dung cia 2 este niu hén hop khong
khit duge dung dich AgNOjq trong méi truing amoniac
Vi€t cdc phuong trinh phan tng chuydn héa 1n nhau
gida 2 este.

Cho glixerin tic dung véi mot axit hitu co don chie no (cs
du) Sau khi phan ing xay ra hodn toim, nguti ta thu duge
98,8 gam hén hop A D8 trung hoa A, phai ding 0,5 lit dung
dich NaOH 0,1M. Sau d6 them lugng du dung dich NaOH 4%
dén khi phén tng kst thic, tach ra duge 97,3 gam mubi
natri.

1. Tinh % khéi lugng cdc chat trong hén hgp A ?
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9 ¥ac dinh khoi luong dung dich NaOH 4% toi thidu can
ding
3 Xac dinh chat béo trong A va goi tén. i
121. D&t chay hoin toan mot este A cho 6,6 gam COp va |
99 5 gam HpO
1 Lap cong thic phan tf cia A néu M = 146
9 36,5 gam tic dung via du véi 80 gam dung dich
NaOH 25% tao thanh 16 gam rugu métylic Xac dinh
ciiu tao va tén goi cia A néu A cé mach C khong
phan nhanh
3 Ti CH, vit cac phuong trinh phan dng didu ché A 1
(cdc hoa chit vd cd ¢ du va chi y tdch 1o san pham
phu?
122. Hon hop ankadien litn hop (A) vk oxi (6 du), trong do cd
10% (A) theo thé tich duge nap vao mdt khi ké tao dp sufit
9atm Bat tia lta dién @8 dot chdy (A) roi cho nudc ngung
tu & nhiet do ban dAu thi 4p sudt giam chi con 1,5atm.
1 Xac dinh ciu tao va goi tén (A) 7
2 (J didu kién tidu chufin 6,72 lit (A) hoa tan hoan toan :
trong 2 lit dung dich Brg 0,2M tac nén mot hén hop i
(X) Pun nhe (X) véi lugng NaOH vita @i r6i cho tozn
by tic dung véi Cu{OH)y du Sau dé cb can dudi ap
sufit thip : thoat ra 1a mot chat hitu cd (B) cung véi
hdi nude Tach roi (B) rdi lan lugt hidro héa va oxi !
héa (véi dd KoCreOy 1M trong HpSO, du), sn pham
sau cing la 1 axit (C).

|
a) Viét cic phuong trinh phin dng va cho biét dung
dich Bry co bi mit mau hoan toan khong ?
i
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Both apetia’

Wgin S

123.

124.

b) Xac djnh tén goi (C) va thé tich dung dich sunfo~cromic
can ding (gid thigt vhng higng san pham cpng 1, 2
va 1,4 bing nhau) Hitu sust cic phan ung déu dat
100%, trir phan tng hidro héa 13 50% va oxi héa I
80%)

c) Cho (G} tac duyng véi 1,6 gam rugu metylic ¢6
Hy30, dam dac lam xic tic Tinh lugng san phim
thu duge va goi tén ching ?

d) Néu thay lugng rugu metylic néi trén bing etylen

glycol ¢ ciing s mol thi higng sin phém thu duge la
bao nhigu ?

Cé 2 este dong phan déu do axit no don chic va rugu no
don chic tgo thanh. D& xa phong héa 22,2g hon hop trém,
phai ding hét 12g NaOH nguyén chat. Cac musi sinh ra sau
khi xa phdng héa, dude sy dén khan vh can duge 20,492g
(hao hut 6%) Hiéu suit cic phén ng khic  100%

1. X¥dc dinh CTPT va CTCT cla 2 este
2. Tinh khéi lugng méi este trong hbn hop

3 Cho bigt phuong phap héa hoe don gidn dé phan bist
2 axit sinh ra tir cic este trén

Giai thich va viét phwong trinh phan ing minh hoa

(Dé thi tuyén sinh vio cic tridng Dai hoe nam 1979)

A va B la 2 dong phan, phan ti gdm C, H, O. Méi chit chi
chia mbt nhém chic va ddu ¢ thé phan dng vdi NaOH Lay
12,9g hon hogp X cta A, B cho tic dung vira di vdi 75ml
dung dich NaOH 2M, thu toin bd hén hogp sin phim Y

I Xac dinh CTPT cia A, B
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9 Vigt CTCT cac déng phan thoa mén ddu bai cia A, B
v viét phan ung clia ching véi dung dich NaOH

3 Chia hén hop Y thanh 2 phéin bing nhau Mot phan
cho tac dung hét vdi dung dich AgNOj3 trong amoniac,
thu duge 21,6g bac Phan cbn lai dem b can ta thu
duge 6,55g hdn hop 2 mudi hiu co Xde dinh CTCT
phit hgp ciia A, B Tinh khéi lugng mdi chit trong
12,9¢ hén hop X

(Dé thi tuyén sinh vao trudng
Dai hoc Bach Khoa Tp Hao Chi Minh nim 1950)

125. Hén hop A gdm axit hau co X va este Y clia mit axit hitu

HOR

c¢ don chie Lay a gam hén hgp A cho phan dng di véi dung
dich NaOH ; chung tach hén hgp san phdm ta thu duge 9,3g
mbt hop chit hiu co B va 39,4g hon hop mudi hitu co khan
Cho toan bp B phan tng dd vdi'Na ta thu duge 3,36 lit mot
khi (dktc) ; biét B c6 khoi hugng phan tit nhd hon 93 va B
co phan dng véi Cu(OH)g tao dung dich mau xanh trong sudt
Pem toan bd luong mudi hitu co nung véi voi toi xut thi thu

duge 8,96 lit hai (27,3°C va 1,latm) cla mdt hidrocacbon D
1 Xac ‘dinh CTCT cta chat B

9 Tinh s6 mol cdc chit X, Y trong a gam hon hop A
3 Xac dinh CTCT céc chat X, Y.

4 Vit cac phuong trinh phan Ung cia X véi B (theo ty
Bmoll 1)

Cho bigt : H = 1, C = 12, 0 = 16, Cu = 64,
Ba = 137, Na = 23

(D& thi tuyén sinh vio trudng
Dai hoc Bach khoa Tp. H& Chi Minh nim 1992}

C T
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1 Tim cbng thic phan t¥ cla mét axit hou cg A mach
hé bigt 0,01 mol A tac dung via dd v4i 25ml dung
dich NaOH 0,4M Xhi dst chdy A thu dugec COy va
HyO theo ti l¢ khéi luong 88:27 Liy musi Natri cia
A nung véi voi toi xdt duge khi hydrocachon Vigt chng
thic ciu tao cic déng phan axit cia A

2 Ly hai axit A;, Ay c6 s& cachon trong phan td bing
nhau (A; Ja dong ding cia A) cho tic dung vai 2 rugu
dan chitc Ry, Ry duge 2 este ddng phén tuong ing
Ey, E; Khi d8t chay hoan toin 0,01 mol hén hop hai
este trong binh kin the tich 10 lit bang lugng khéng
khi gip doi ly thuy&t thdy 4p sust trong binh sau phan
ing & 0°C B 1,97atm Tim CTPT este, bist s§ cachon
trong phan t0 nho hon 8 Nhan xét dic didm cau tao
cde chit A;, Ag, Ry, Ry, E,, By

3 Khi hidro héa a mo! hén hop hai rugu Ry,Ry rdi khi
nudc hoan tedn sin phdm sinh ra duge mot anken cé
s6 mol nhé hon a va khi clo héa c6 dat néng anken
ndy sé dude mdt sén phidm duy nhdt chia mot nguyén
t¥ clo trong phan t¥ Xic dinh CTCT cac axit, rugu
va este dad cho

(D thi tuyén sinh vio trudng
Dai hoe Bdch khoa Tp. Hé Chi Minh nim 1933)

127. Vigt déng phan va goi tén cdc chit hiu cg déng chic :
I Rugu C3H802, C4H1003, 03H303, CzH502, C4H802

2 Andehit C4H602, CEHBOQ. C3I‘I402, C2H202
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3 A.Xll (:4[_1604’ (35}'1864. C3H.4O4, CQ}“IZ{J,;
128. Cho cic chat sau :
1 HOCH, — CHy,OH 3 HO - CHy — CH, — CH, ~ OH
9 CHy - CH - CH, 4 HO - CHy ~ CH - CH, — OH

| i
OH OH OH

Hay goi tén va cho bigt chit nio la dong dang cia nhau 7
déng phan cta nhau ?

129, Vit phuang trinh phan ing khi cho lan lugt cac chit sau:

Etylen glicol ; propandiol-1,3 ; propandiol-1,2,3 ; 2-hidroxi-
propanal ; 2,3-dihidvoxi propanal téc dung vdi

1 Na
2 Cu(OH), K
3 Lugng du axit stearic (Hgp804 d, xt)

130. Vigt phuong trinh bidu- difn bién héa sau :

1 Tinh bot = gluchzd = rugu etylic - etyl clorua =

- etilen = etylen glicol = axit oxalic = kali oxalat

2 Pentan -> etylen — etanol —> axit etanoic > canxi-
axetat - axeton - propanol-2 — propylen > alyl-
clorua - ruou alylic —  2,3.dibrom propancl-1 -

- glixerin -> ddng glizerat

3 Chat béo — glyxerin — andehit aciylic - axit
acrylic — axit clopropanoic — wmwu6i natri hidroxi

propanoat > axit hidroxi propanoic

16
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propanoic —> axit acrylic % (-CHg - CH - CH - CHy-),
H I
COOH CgHjg

4 Lipit - natri oleat - axit oleic ~ axit stearic —
- matri stearat - 1-heptadecan - n-heptan -
-> toluen —> axit benzoic = matri benzoat —
- CgH,

131, Bo tic vh cAn bang cdc phuong trinh phan Ung sau :

'
1 (CHaCOO)Ca = (A) + (B)4

(A) +(C) = (D)

H,50,
D) = (E)+(F)

300°C
E)+(G) = (H)+ (K)

t°c
Hy+ () = () + NaCl

(K) + (I) = NaCl + (F)

@+ (G) ~ (L)

(L) + (I} > glixerin + NaCl
2 (A)+H0 - (B) + (K)

(B) = (D} + HyO

(D) + (E) = (F) + HCl

(F) +(C) = (G} + (H)

{H



(Gy+ Hg = (B)
(G) +[0] + HeO = (1)

Iy + (J) = TNG + Hy0

132. Diéu ché :

1
2

5

6

Xa phong tit glixeryl trioleat

Chét tdy ria téng hop tit dodexyl benzen
Xa phong tir CygHge

Lipit glixeryl tripanmitat tit metan, CgpHge
Etylen glicol va TNG tir tinh bt

Glixeryl axetat tur da véi

133. Phan bigt lo mat nhan

1

Bang phan ung héa hoc hay phan bigt :
a) Rugu etylic ; rugu alylic ; hecxen ; glixerin
b). Propandiol-1,3 ; benzen ; etylen glicol ; phenol

¢) Dung dich xa phong, dung dich bbt giat tong hop,
dung dich natri axetat

_ Dung mdt héa chit lam thudc thd hay phan bigt axit

axetic, glixerin, axetan dehit, dietyl ete

Khong dimg theém héa chét khic hay phan bigt cdc
dung dich : rugu etylic, potat, glixerin, dong hai sunfat,
andehit etylic, axit propionic

Phan hiét v& mat ciu tao v phan dng héa hoc gita

ay Dau md dong thye vat vh diu md bdi trdn mdy

I

..!; R
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134.

135.

136,

b) Nén parafin vi nén axit stearic
c) Xa phoug va bot giat tdng hop
d) Lipit léng va rin

Hon hgp A gém 0,1 mol etylen glicol va 0,2 mol chat X, Pa
dst chdy hén hgp A cin 21,28] Oy {dke) va thu duge 35,2gam
COQ va 19,8g Hgo

Néu cho hén hop A tic dyng het véi Na thi thu duge 8,961
Hy (dkte)

1. Xdc dinh cbng thic phan tf, vigt cong thic cfu tao
va goi tén X

2. Vigt phuong trinh phan ung digu ch& X tir butan

8. Vigt phuong trinh phan ung gita X véi axit stearic dy
(HzSO4d) y axit nitric (1'12804(3), CH(OH)Z; I(HSOé
Doc tén sin phim tao thanh.

Hén hgp A chia glixerin va mdt rugu no don chie, Cho
20,3 g A tic dyng véi Na dv thi thy duge 5,041 Hy (dkic).
Mat khdc 8,12g A hda tan dudc vira hit 1,96g Cu(OH),. Hay
xdc dinh cong thie phan ti va phin tr&m vé khsi higng
cla rugu no don chic trong hén hop A

Hon hgp X chia glixerin va hai rdgu no don chie k& tigp
nhau trong day déng ding. Cho 8,75¢ X téc dung véi Na
du thi thu duge 2,52 Iit Hy dkte. Mat khic 14g X co tha
hba tan vita h&t 3,92g Cu(OH),

Hay xdc dinh cong thic phan t& cla hai regu don chde va
phin trim v& khéi lugng cta titng chat trong hén hgp X.
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137. Bun 85g mot loai lipit trung tinh véi 250ml dung dich NaOH
9M cho dén ket thic phan ung DE trung hva lugng NaOH
con du cén 97ml dung dich HpS80, 1M

1 D& xh phong héa hoan tohn 1 tin chit béo noi trén
cin bao nhitu kg NaOH nguyén chét ?

9 Ti mbt tin chét béo d6 cd thé ch® tao 1a bao mhiéu
kg glixerin va bao nhiéu kg xa phong 72%
Tinh khdi lugng phan ti trung binh cda cic axit hiu
c6 tao thanh logi chdt béo ndi trén

138. 0,1 mol rugu B tac dung véi Na du cho 3,36 lit khi Hp
(dktc) Mat khac néu ldy 0,23g rugu nay tac dyng véi Na
du cho 84ml khi (dktc)

1. Tim CTPT va CTCT cla B

9 Tih khoi luong B va khol Jugng axit cAn thigt d& diéu

ché 1 tin glixeryl trioleat (higu sudit phan iing 65%)

139. D&t chay hoan toan 1,38 hgp chat hiu cd A thu duge 1,98g
00, va 1,08g Hg0

1. Dinh CTCT cla A bigt ring A dong chic va tac dung
véi Na giai phéng hydro ‘

9 Cho 06g A tic dung vdi 1,5g axit axetic c6 mait
Hy80, dam dac Tinh kh&i lugng chét thu duge sew
phan ung (hieu sut : T0%:)

140. Mot chat hitu co A co khdi lugng hoi so vai khéi lugng hoi
rigu etylic cé cung thé tich trong cing didu kien lon gdp
1,26 lan Khi dot chdy 2,9 chat A thu duge 3,36 lit COp
(dktc) va 2,7g mudi Chét A tac dung vdi dung dich
KMn04 cho ra rugu B B tic dung manh voi Na va tao

i14
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dung dich mau xanh v Cu(OH)y. A tac dung hoan toin véi
Hp (xic tdc Ni) tao chit C déng ding vdi etanol

1. Xae dinh CTCT v goi tén A, B, C

2. Viét céc phudng trinh phan Ung cin thist dé didu chs
B tit ankan tuong ing

3 Tt B va hén hgp axit stearic, axit panmitic tao duge
bao nhitu este déng chie Vist CTCT cla cic este db.

141. C6 2 hgp chat hiu cg dong phan A, B thusc cing 1 loai
hop chét hdu co. A khi g23p Cu(OH)y cho dung dich mau
xanh thim va 6 thé didu ch§ tr anken (C} bang 1 phan
Ung véi dung djich KMnO,. Thanh phin phin trim cia oxi
trong A,"B la 42%. '

1. Tim CTCT cia; A, B, C va gpi tén.

2. Tt (C) viét phuong trinh phan ng didu ché A, B (ditu
kién xem nhu o6 di)

3. DOt chéy hoin toan 0,4ptg X gm (A) va (D) D : axit
hitu co don chie) thy dude 52,8z CO, va 19,8¢ H,0.
Tim CTPT va goi tan (D) bigt ring trong CTCT ciia
(D) khong c6 qua 2 litn kit x {pi)

142. D6t chdy hoan toan 1 Ptg rugu A cdn s5 phan it gam oxi
g3p 2 lan s8 nhém chic c6 trong rugu Musn dit chay 1
phan & gam hidrocacbon 6 CTPT phy glc hydrocachon ciia
A cin 4,5 phan ty gam oxi

1. Tim edc CTCT va goi tén rugu A

2. Ding mét phan Ung héa hge hiy phan bigt cac chat
ing véi CTCT trén cia A
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3. Mot hén hgp X gom cic dong phan cia A, dem oxi

héa hiu han (gid thist khong con rugu dy) thu duge
hén hop ¥
e ¥ khong @8 mau quy tim
« Chia ¥ thanh 2 phdn bing nhau :
~ Phan I:

Cho téc dung véi dung dich AgNOg trong nudc amoniac
du tao thanh 15,12g bac.
— Phan II :

Cho phan tng cong vita dit véi 1,792 lit Hp (dktc)

#r

Tim thanh phin phin tram vé khoi lugng cdc chit
hitu co trong hon hdp.

4 Néu cac phuong phap didu ché cac dbng phan cla A

tit propylen.

143. Dé djnh phan ti khoi cia mot tipit, nguoi ta 18y 2 lo A B
Lo A dyng 0,3125g chit diu d, cbn lo B khong chifa chat
nio Cho vao 2 lo cing 1 ludng du KOH trong rugu. Sau
d6 ngwdi ta dinh phan KOH trong 2 lo A, B bang HClL 0,IM
ngudi ta thdy trong Y dinh phan KOH cbn du trong o A
phéi ding 7.2 ml dung dich HC! 0,1M va trong lo B phil
dung 18,2 ml dung dich HCI 0,1M.

1 Xac dinh phan ti lugng ciia chiit béo (lipit).

9. Dinh phan ti khdi trung binh clia cdc axit béo tao nén
chat héo.

3 Xac dinh cic CTCT cb thé cb cla chit béo biét ring
hén hop cdc axit trén gbm 2 axit béo mo phan t
lugng gin nhau nhét.

o RO
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144. Cho 0,25 mol NaOH vao 20g lipit trung tinh vi nude 160

145.

146.

dun Jén. Khi phan dng xh phong héa hoan tein ngudi ta
thu duge hon hgp co tinh bazd va mudi trung ha phai ditng
0,18 mol HCL

1. Tinh khdi lugng NaOH cdn dé xa phong héa 1 tén chat
héo

2. T 1 tan lipit c6 thé didu chd duge bao nhidu glixerin
va bao nhidu xi phdng nguyén chat ?

3. Tim khéi lugng phan & trung binh cia cde axit béo
trong thanh phén cau tao chat béo.

Trong lipit chua tinh khigt thutng c6 lin nhing lugng nhd
axit cachoxylic ty do. S8 lugng m gam KOH cdn dd d8 trung
hda cdc axit ty do cé trong mot gam chit béo duge goi I
chi sf axit cia chat béo.

1. Tinh chi 8 axit cta mdt lipit ma muéin trung hoa 2,8¢g
chit béo d6 cdn 3ml dung dich KOH 0,1M

2. Tinh khoi lugng KOH cén @& trung hoa 4g chit béo
cé chi s axit 1a 7.

3 Mudn x& phong héa 100g lipit c6 chi s5 axit 11 7 ngudi
ta phai dimg 0,32 mol KOH Tinh khéi lugng glyxerin
thu duge.

Khi thly phan mét lipit A ta thu duge axit oleic, axit panmitic,
axit linolenic.

1. Hay vigt CTCT thu gon cla lipit A.

2. Vigt phuong trinh phan L‘rng gida A véi lugng thita
Hy(Ni, t°C), dung dich I, vh tinh khéi lugng 12 cin
dé téc dung hoan toan vdi 100g chat béo
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3 Tinh lugng A cAn thist d8 didu ché mot tan xa phong :
tAn chia 10% tap chat (HS : 85%) l
|

HUGNG DAN GIAI CHUONG | |
25, 1: CHsOH); ; 2: Caﬂs(dH)g
26. 1 : CoHgO (2 dong phan)
2 . 20% X > CoH,
80% - (CyHy)yO
97. 2 : 15 ptg
3 : C,H,O0H va CoHzCO0H

C3H7OH va CHSCOOH

98. 1: 0,02 mol CH0H; 2 : CH,0H
0,01 mo! CBH2II+IOH

29, 1: CzHgiOH, C3H70H

2 : 3,6288 lit
42. 1 : CHgO
2 CgHmO

43. 1: CSHEONB. H 2: CquOH ) 3

[ SR

' 53. 1: CH3NH2; 2. CqHuNa

54 1:002 mol; 02M;2: Ny = 448ml; COp = 1344ml
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3:CHN, CpH,N
55. 1 :2M; 2:124g CH;NHy; 9 CoHsNH,
5. X :CeHfOH; Y :CoHy(OH)(NOp),
57. 1:03M; 2 : CoHNH,; (CHg)g(NHy),
58. 1:04M; 2:n=3 - CHNH,; CH,NH,
CoHgNHp;  C4HgNH;

: _/CO0H
88. 1: CHj ; 2:(COOH)2;  3,4,5: CH,;CO0H
NCOOH
: _/COOH
6 : C4HQCOOH H 7: (CHQ),f
: “\COOH

89. CH,COOH(65,28%);  HCOOH(25%);  H,0(9,78%)

80. BS: CHyCOOH; HCOOH
9 1 (CoHisOp)n;  2:C3HOp;  C4HGO,
92. 1 : (CHy0), : 2:CgHeO3;  3:CH3~0O-CH, — COOH
93. DS : 16,67% va 66,67%
123. 1: HCOOCyH;;  CHyCOOCH,

2 : T4g HCOochﬁ; 14,8gCH;COOCH,

3 : trdng guong
124. 1 : C4HgO, ; 2 : 15 dong phin ;

3 :my = 86g, mp = 4,3g ‘
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125. 1 : CoH4(OH),
2 : axit X : 0,1 mol ; Este Y : 0,15 mol
3:X: CH2/ : |
™ COOH CH,CO0 - CH,
4 - Hste vong polieste
126. 1 : C4HgOy (3 ddng phan) :
2 : Cquzoz
Rugu :
CH,
: |
Ry : CHy ~ CH ~ CHy - OH hoe : CH3 - C - OH
! |
CHg CHy
R, : CHy = C - CH, - OH
| __
CH, ;
R, : CHy — CH, - CH, - CHy - OH
R, : CH, = CH - CH, — CH, - OH f@
AXit 1'_A1 : CHz = CH hd COOH

120

A2 : CHa - CHZ - COOH
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AT

( CHp = CH ~ COOCHj, — CH, - CH, — CH,
CHp = CHCOO — CH - CH, ~ CH,y
|
CH,4
Este : By CHg
l
CHp = CH -~ COO - C - CH,
I

CH,

v [ CHz — CH, — COOCH, — CH, — CH = CH,
CH;z - CHy - COOCH; ~ CH = CH - CH,
E2 CHa - C.Hz hd COO - CHQ bl C = CH2

|

CHy

127. Khi vigt déng phan cin hru y :

* Cde rigu ¢6 2, 3nhém OH trén cing 1 cachbon hoae nhém
OH dinh trén C cé'lien ket doi khong bén ty bitn ddi thanh
dang bén.

TD : CH3~CHy~CH-0H - CH3~CHy - CHO + Hs0
!
OH
OH 0O
| I
CHa“'C"’CHs i CHa‘*'C""CH‘-:;'*'HzO-
' {
OH

OH
|

CHg - CHz - C~ OH - CHz ~ CH,~COOH + H,0
I
OH
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CHy — CH = CH - OH - CHy- CHp - CHO

CHy - C = CHp = CHg-C-CHy
i

!
OH

0

¢ gydehit, axit : chdc — CHO, — COOH luon trén mach

chinh

| C4Hg0p : CHz — CH - CHy — OH  CHy ~ CHy ~ CHy
1

1
OH

propylen glicol
propandoil-1, 2
C4HgOg (n6) CHy = CH ~ CH ~ CHp
| 1
OH OH

butendiol-1,2

CH2 = C—CHQMOH
|
CH, - OH

OH OH

trimetylen glicol
propandoil-1,3

CH, - CH = CH - CHy

|
OH

hutendiol-1,4

1,4-dihidroxibuten-2

2. C4H302 « H~ C- CHz - CH2 - C-H: hutandial
H

H
0

0

|
OH

H-C-CH-C~H 2-metyl propandiol

it
0 CHg

128. Déng ding @ 1 voi 2 va 1 vdi 3

Péng phan : 2 véi 3

129. 1 Ca 5 chit déu c6 nhém OH nén déu téc dung véi Na

cho khi Hy!

22

Sty é?-l gy

2 (

CH

OH

CE

Ct

Ct

13
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{

2 Chi cé propandiol-1,3 khong tae dung vdi Cu(OH),

CHZ - OH CHQ_O b CH e O - CHZ
| N
2 CH - OH + Cu(OH), ~ CH-0 O-CH + 2H,0
I O
CHO CHO CHO

2,3 Dihidroxi propanal

t°C .
CH,~CH~CHO+2Cu(OH); ~ CH, ~ CH~C0OONa+Cu,0} +H,0

' { +NaOH ! L
OH OH OH OH
0
H
CHy—0~-C~C,yyHy;
] 0
¥
f H,80,d 0
i
- CHy~0-C~Cy,Hy
130.
+H;0 men +HCl
1 (CGH]_Oos)n T CGH1206 = C2H50H MCgHﬁC’
Xt, £'C nigu
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L,
1t

+KOH die KMn0; KMnO,

CgHsCl ——>CHp = CHy — CHg~CHg — H-0-C-C~0H—
rugu loding | | H,80, 1l
O OH 00 . 3
- K-0-C-C-0K
Ho
0 0
600°C . +H,0 +0y
2. CSH12 iy CH2 = CHQ —— CHa’—CHZ*OH ¥ X
' H804(0 men giim !
O OH
¢ I +Hy '
+> CHy~COOH — (CH4C00)yCa —= CHy~C~CHy — CHy—-CH~-CHj~> a
Ni
l
— (]
Cl ‘
HyS0,d +Cly 5 +NaOH
w3 CHy = CH-CHg —* CHy = CH-CHy ~——3CHy = CH—-CHyp—>
180°C 400°C £'c |
OH i
Br Br OH #
+ddBr | | | +NaOH +Cu(OH),
— CHg — CH ~ CHy ——> CHy — CH - CHg ———>
e | | | 1
OoH OH OH
CHy — 0—Cu — 0-CHy
2 N
—» (CH~ OH HO - CH
| i
CHy - 0H CH, - OH
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O
H
3. CHp,-0-CR,;

0 CHy -OH

f +Na(QH | KHE0,
CH~O-CRy —s CH-OH —> CH,=CH-CHO
| | ~H,0
CHy-0~CRg4 CHy -OH

¥

0

0

;: CHy = CH -~ COOH —

Cl
| . tNsOH
e CHQ“CHQ"COOH s CHQ“CHQ"COON& i CHZ—CHQWCOOH“’
' an, e | [
OH OH
Hy50,4 g

—>CHy = CH~COOH - (~CHy-CH-CH-CHjy-),

e t°c f
@ COOH

0

H
4 CHy—0~CCjsHag

O
H +NoOH +H'

JCH"O‘-CC”H% — CI7H33COON8 i Cl7H33COOH
* CHy-0-CCy7Hsq
i

0
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+H NaQH voi b, xit

017H33000r1 — Cy[HasCOOH > 017H35COON8. > 017H35

t‘l)

800°C

CygHgg — CH,y - (CHg)s ~ CHg— @ Q —=
COONa
NaOH @
NaOH @
OH
(3] |
131 1 A:CHg-C~-CHy D : CHy - CH ~ CHy

E‘ICH2=CH“CH3; HiCHszH"—CHz*

1: NaOH ; ‘:G : Clg

L : CHy— CH — CH, - OH
| i

g ¢
9 A : CHy — COOCHj — CHj — CHg
B : CHy — CHy - CHy - OH
K : CH; - COOH
D : CHy = CH - CHy
E: Cly ; F:CHy = CH~ CHp -
C : NaOH ; G :CHy = CH~ CHy—OH
1:CHy-CH-CHy ; J:HNOg
on OH OB

16
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132.

0 o
H I
L. CHp~0~C ~ Cy7Hyg CHy—0-C - CyyHgg

0 0
) Ni H

CH-0-C - CNI'Iag + 3H2 -~ CH-0-C - CI7H35

l

CHz—O“C - C”H33 CHQ-—O'"C - C17H35
¥ f
0 0

8]
I
CHp~0-C - Cy7Hg;
0 CH, -0H
H . tC !
?H-O“C——CWHM + 3NaOH ——» CH — OH + 3C;7H35C00Na
CHy-0-C — CyqHge i
i

CH, ~OH
O
H,80, Na,CO,
2 012H25 — CmHg{@SOgH B CmHzﬁ'@'SOgN&
0y NaOH

3 CaZHEG > C15H31.COOH i C]_5H31000Na

+HCHO +H, .
4 CH4 - CzHg MCHEC—CH‘D‘“OH —> CH2 = CH"'CHE“OH -
Pd
> CHj - CH - CH,
I | [
OH OH OH
+0,
* CaoHgg = Cy5Hg;CO0H
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- o

|
CHy—~0~C -
CH, —OH 0
| Hz80, | 1
CH - OH + 3Cy5H5, COOH—> CH-0-C — Ci5Ha
|

CisHan

CH, —OH N
CHy~0-C - CigHa
1
0
Glixery! tripanmitat
H!ZO men
5 % (CeHioOln —> Cethls CyHs0H ~
rgu
OH OH
H,S04 KMnO, | |
—— CHy = CHy — CHz - CHy
180°C
+HO men MgO, ZnC
¥ (CeHOpn — CeHidOg — CoHsOH —
nigu 450°C
+Hy 600°C
- CHy = CH-CH = CHp = Cyflyg > CHa-CH = CHy ~
Ni
c ddCl,
. (¢H,-CH = CHy —CHj — CH - CHy
wec | | ! |
Cl ¢ o C

i28

PV S

Cl

Cl

" (

*
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her AN
5'1”1 ﬁ\‘\

CHy; —0 -—NOz
HNOy

CHQ—CHWCHQ"’CszCHwCHg""---»~ CH-0-NoO
! J f ! f | HiS0d i ?
Ci OH (] OH OH OH CH, -0 ~NO,

1000°C +0 Hi0 H.0

6 * CaC03 ~—> Ca0 -'.CaCy — CyH, —

Hg *

0
— CHz ~ CHO _;: CH; — COOH

Mn
, . 200°C +0,
* CH3 - COOH T CH4 *'6* HCHO -
! Vg

HCHO o +H, :
* CH=CH --——»CI—IEC-—CHZ}%OH ;:‘ CHy = CH~CHy~0H -»

O
M
CHz~0~-C ~ CHj
0
KMnO4C - CH - cl +CH3COOH I
R — — B
T | CH-0-C ~ CHj
‘ |
OH OH oOH CHy—0-C — CH;
I
0

133. 1 - Ding Cu(OH), bist glixerin
— Ding Na bigt hecxen
=~ Dimng dung dich Bry higt rugu alylic

— Ding Cu(OH), bigt etylen glicol
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Ding dung dich Bry bigt phenol

Ding NO biét propandiol
« Ding axit manh (H*) bigt dung dich CHyCOONa
(miii giam)
Ding CaClp bigt xa phing (taol)
9 Dung Cu(CH),

3 (uSO, mau xanh - ding CuSO, Tam thudc thd cho
pist KOH (potat) tao két tha sau do ding Cu(OH)z 4

a6 biét cac chat con lai

a, Diu m3 ding thus vat, Dau bdl trda
Esta clia glixerin va axit béo ¥ Hidrocachon mach ¢acbon cao. Khing
+CulGHI2 tan trong dung dich NaOQH
NaQH —= 8P w2 dd
]
b, CrHan+2 (parafin) + NaOH > CyHasCOOH (Stearic) + MaQH >
(17H3sCO0Na
¢. X& phong RCOQNa Bat giiit ting bgp RSOsNa.
4. Lipit long Lipit rdn
0 0
it i
CHy~0-C - B CH;—0-C - By
] 0
4 1
(|§H—0—C ~ Ha (i.‘,HwO—C - Re
CHz-0-C ~ Rs CHp-0-C ~ R
U il
0 0
Ry, Rz, Ro khing no cla goe hidrocackon| Ry, R, Ra @ no

kkhdng no ) |
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135.
136.

137.

138.

139.

140.

141.

143.

144.

145.

1486.

DS : C4Hy0 (54,95%)

DS : CgH,OH (34,29%); C,HzOH (13,14%)

I: 144kg NaOH 2 : 14356 kg xa phong
3 1 265dvC

1: CaHgOg;  CaHs(OH); ;

2 : 160kg CgHs(OH)3 ;  1472kg CyyHyeCOOH
I C3HgO3;  C3Hs(0H)g

2 : 9,95g

1:CHy = CH-CH,0H (4

CHy - CH - CH, (B)
[ ! I
OH OH OH:

CHy - CHy - CHp —-OH  (C)
1:CHy = CH-CHy (C)

CHz - CH-CHy (A) CHy - CH, - CH,
f I | |
OH OH OH OH

3 : CHy = CH - COOH

| 825; 259, 2 CI5H31000H va C17H35COOH‘

1 : 140kg NaOH

2 : 107,3 kg Glixerin; 1032,7 kg xa phong
3:273

1:6;2: 28mg KOH ; 3 : 9,28z CyHy(OH),
2 : 119g

(B)
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CHUONG 11

HOP CHAT HUU CO TAP cHUC VA
HQP CHAT CAO PHAN TU

A~ HOP CHAT HUU CO TAP CHUC ~GLUXIT

“Gluxit (= Hydratcacbon = Cacbohydrat : Cp(HzO)m dude
chia thanh :

* Mono-saccarit (duing don) : Glucozo fructozd (CeH1908)
+ Di-saccarit (dung doi) :Saccarozd mantozd (CyoH329051)

* Poli-saccarit {dutng da):Tinh' bat, xenluloze. ([CeHigCsln)

I-GLUCOZU

[, Ciu tao d

Dang mach hés SCHg — °CH - 4cH -%H-%H-'C-H

t | | | T
O OH OH OH OH O

|

1

4‘!

Dang mach vong : Trong dung dich, glucozd thn tai d can E
bang gita 3 dang : !
CH,OH CH,0H CH,OH

H
O H

Jon H

O g om

otl

-13
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2. Tink chat

a) Tinhchatvatli: ohat rdn, khong may vi ngot, t3, = 146°C
tan dude trong mude.

b} Tinh chat hoa hoc
— Phan iimg do 5 nhém —OH (nhi m’du da chitc)
* Hoa tan Cu(OH)y cho dung dich xanh thim

* Este héa véi axit axétic (hokic anhydrit axetic :
(CH3CO),0

CH;0H ~ (CHOH), — CHO + 5CH,CO0H -
- CHEOCOCH‘g - (CHOCOCHg)‘.@—CHO + 5H20

penta axety! glucozo
~ Phan ing do nhéin —CHO (nh andehit)

* Cong hidro

xt
CHpOH~(CHOH)4~CHO+H, — CH,0H~(CHOH),~CH,0H

Sorbitol (sobit)

* Oxi héa : Glucozs cho phén ing trdng gudng, khir
Cu(OH); hay nudc Fehling thanh k&t tda c6 db gach
gidng nhy andghit nén c6 tinh khi va duge goi la
dutng khd

tD
CH,OH ~ (CHOH), — CHO + Ag,0 -
— CH;0H - (CHOH) — COOH + 2Ag

axit gluconic

13,
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(hay : CH,OH(CHOH),CHO + 2Ag(NHy); +20H™ —

£ GH,OH(CHOH),C00™ + NH] + 2hgl  SNHa + H,0)

CH,OH — (CHOH), ~ CHO + 2Cu(OH)
—» CH,OH - (CHOH), — COOH + 2CuOH L + H,0

Vang

—

tn
9CuOH - Cug0| + HoO
—rt

Q

hay : CHgOH ~ (CHOH), — CHO + 2Cu(OH)g
xanh lam
—» CH,OH ~ (CHOH)4 - COOH + Cuy + 2H,0
do gach

(CH,OH(CHOH),CHO + 2Cu(0H)z + oH™ —

-» CHZOH(CHOH)4CGO" + CugQl + 3H0)

— Phén g do cau g0 mach vong

CH,OH
A B
HCl on H 1 +HO
* EO‘GI';B N » HO O"‘CH3
H OH

~ Chut § ¢ Néu khong cbn nhém ~OH & C thi phan ti khong
thé, & vong dé trd v& dang andehit (dang mach hé) dugc nda
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— Phin dng l&n men

men rigu
* Lan men rugu : CgHyp0g ——> 2C,HLO0H + 2C0q ¢

* Lén men lactic @ CgHyp0g B 2CHgz - CH ~ COCH
lactic .
OH

Axit lactic

3. Bifu c¢hé

Tir tinh byt hay xenlulozo
{*} -
(CgHyg0s)n + nH;0 = nCgHyg0g -

(*) Neu la
— Tinh byt : cd thf; xt HgaS0, loang hay xt men amylazo
hoiic mantozd

— Xenlulozo xic tic HoS0, dam dic rdi pha lodng

4. Dang phin cia glucozd
| Déng phan lap thé : a— va f-pglucozd (da xét & trén)

2 Dong phan nhém chiée : Fructozd

& . CHOH HO_ ~ CH,0H.0 |
OH/ H U \ff 2 H
H O oHA == A H of f ~— KH# oH
HO-CH, cH,oH © ?""’"9 CH,OH OH CH,OH
OH H OH R i H
a -~ Fructozo B - fructozd
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— Tructozo la chit rin k&t tinh, tan, ngot gip 2,5 lan
glucozd, gip 1,5 lin saccarozd, chigm 40% méat ong

— Fructozd cho hdu hét phén ung nhu glucozd k& ca phan
Ung tréng guong (do cb thé chuyén thanh andehit qua trung gian
enol) nén cing la mdt dudng khu

1. SACCAROZU

1. Ciin tae : Hop bdi 2 gdc a-glucozd va f — fructozd:

CH, OH CH,0H
0\ H
H OH
CH,0H

2. Tinh chat

a) Tinh chal vatfi: I;Ihiéu dang : dudng cat, duling phén, caramen,
duting kinh, .

b} Tinh cht héa hoc

— Phan Ung thiy phan

H,S0, lodng, ¢
Cy9Heg0y; + HpO —> CgHyo0q + CeHiz0g

Saccarozd (Mucozg  Fructozo
~ Phan tng vdi vi sda :

Cmﬂggolg + Ca (OH)y + HyO — CIQH%OH - Ca0 . 2H0
canxi saccarat
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COp + C13HpyOy; Ca0 . 2,0 = GygHy0yy + CaCOy § + 2H,0

Khi théi COy vio dung dich :

— Phéan ng duge nhu modt rugu ds chdc (polyancol) : hoa -
tan Cu(OH)z} cho dung djch xanh thAm

— Khéng phdn ung duge nhu mot andehit {(khéng trdng
guong, khong khir Cu(OH), va nuée Fehling) nén saccarozd la mot
dutng khdng khi.

3. San xudt dudng saccarozd i mia
a) Ep:
Nude mia

Mia —e{
Ba 70 = 80°C

H,0 Dung djch chita 14%
——> o
saccarozd (nudc ép)

bytoc:

CBCOa i
Dung dich
saccarozd

saccarozd {muoi Ca?t cda

. voi mla

Axit hiu o H,/’ protit'va axit hdu c¢

Protit [Dung idich sacearat canx; !/
tap chit

Dung dich

¢} Tay:

Dung dich saccarozo %Dung dich chia
2. Khi 80, saccarozd tinh khigt
d) Két tinh :
' Dung djch saccamzd 1. Chin khing Saccaroz
& 2. Ly tim \*Ntrdc mét (Ien men thanh rugu)

- Mantozo (CygHpsOyp) : 1o mot di-sacearit hgp bdi 2 goc
a —~ glucozy '
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CH,OH CH,OH CH,OH CH,0H

OH 0 0 Ny 0
+ OH —— OH .‘ CH +H zo
o
oH C OH OH OH
OH OH OH ol

Do nhém —OH & C cla vong glucozd thi 2 6 thé trd vé
dang andehyt nén mantozd la mét dubng khu (mantozd khi duge
dung dich AgNOz / NHj . kit duge Cu(OH)g thanh két tua
CugQ 4o gach)

HI-TINH BOT (CeHyoOg)n véi M : val trém ngan ~ vai trigu

1. Ciu faw

Hgp bdi nhiéu goc glucozd gﬁm‘ 9 joai phan t& mach khong
nhanh (amilozg) va 6 nhanh (amylopectin)

~ Amylozg :

¢4, OH cHOH CH,Of
i o ¥ “})r—o V \b‘/‘-—‘c # /t.__
! _ >~

O 0 0 0

W P OH '\A‘ (?H W OH

Tinh bot (dang mach khong nhanh Amyio}
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~ Amylopectin :
CH:OH CH,OH
0 0
OH OH
LR § ) L0
OH OH ,
CH:OH CH20H CHz CH,0H

0 - 0 /I'—' 0 0
OH ' CH CH OH
cae 0 0 0 O-....
oH OH OH OH

Tinh bjt (dang mach phan nhinh : Amflo-pectin)

2. Tinh chit

#) Tinh chstvatli: Dang bot, khong tan trong nudc lanh, phéng
n vh v0 ra trong nuéc thanh dung dich keo goi 1a hd tinh bot

bj Tinh chat héa hoc ;

a Nhan bigt : HO tinh bt  + Nudc I, —> Xanh tim
tring due ndw)

Khi dun néng : mat miu, d& ngusi lai tai hign nhu cd

b Phan wng thiy phan : Tao dextrin, mantozd réi glucoza
(Xem glucozo)

3, Diéu ché tinh bot
Trong ty nhién, chi yéu do sy quang téng hop trong ciy xanh:

clorophin, as

GHCOZ + 5nH20 T ——— (CGHwOE}n + 6302
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4, Su chuyén hoa tinh bt trong cd thé (xem phu hic}

[V. XENLULOZO

{. Ciu tao ; Hop bdi nhiu gic f—glucozd, phan ti mach :
khong nhanh, x&p dat song song
CH,CH CH,OH CH,OH CH,0H
—0 d—o —0 ;
0 OH 0 OH. 0 OH 0
OH OH OH Ol
2. Tinh dpit

a) Tinh chat vat i : Dang sdi, khong tan trong nudc, nhung thim
nudc. )

Chi tan trong :
* HoS0,4 dam dac ( > 72% )
* HCl dam dac (c6 thé cd hoa tan ZnCly )
* Nude Svayde (Cu(OH)z / NHa dac)
b) Tinh chithéa hoe :
— Phén ung thiy phan, (Xem glucozd)
~ Phan tmg este héa

* V@i axit nitric : c6 thd cho xenlulozo mono—, di— hojc '
trinitrat ©

. HaeS0.
(CeH702(OH)sla + 3nHNOg —— [C5H702(0NOz)ala + 3nHzO
' d{uﬁ dde xenlulozgtrinitrat
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* Véi anhidvit axetic (loai nudc tit 2 phan t axit axetic):

i‘ [CGHr]Oz(OH)a}n + 3H(CH3CO)20 —;r ECGH702(OCOCHS)3]!} +
| xenlulozotriaxétat
: + 3nCH43CO0H

3. Sin xudt to visco

[05H702(0H)3}H + nNaQH — ECBHv]Oz(OH)QONa]n + 11H20
Xenluloza kiém

? ' [CGHf;Og(OH)gONa}n + nCSz - [CsH';Og(OH)g -0 In

: Xenlulozoxantogenat !

!
SNa

Xantogenat Xenlulpzd‘l cd 40 nhdt cao, duge phun thanh tia
vio bé chda HySO, dé tao td visco

{CSH’JOil(OH)E? I +§ HgS04 — [CgHy05(0H)4], +

hidratxenlulozo(tavisco)
C=S§

| +nC8, + N
—~Na,S0
i SNa 2T
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B — AMINOAXIT ~ PROTIT

I — AMINOAXIT

{. Céu tae : Chit hiu cd via ¢6 nhém amino vita ©d

cachoxy!

al. Trong eo' thd sinhvat: a — aminoaxit : R - CH - COOH

|

. NHy
;/1' dy !
1 H —+ CH ~ COOH glyxin
N
2 CHs -+ CH -~ COOH a ~ alanin ,
N, |
3 HO-CHy —}- CH ~ COOH serin ?
" |
4 HS — CHg —CH - COOH xystein f
N,
5 @- CHa CH - COOH phenyl alanin
imz '
6 HO—@‘CHQ ~—1- CH ~ COOH tyrozin
N




7 HOOC-~CHz — CHz —1 CH ~ COOH axit glutamic
[
NH,

bl
8 |HoN — CHg - CHz — CHg — CHz —~CH ~ COOH lyzin
|
NH,

b/. Trongténg hop hiluco: w — aminoaxit (nhém amin 8 cudi
mach va mach C thudng khéng phan nhanh)

Vi du
HoN(~CHy—);CO0H : axite — amino caproic (didu ché to
capron)
HoN-(CHy)g — COOH : axit w — amino enantoic (diéu ché to
&nang)
.. 2. Tinlt chat hoa hoc
a/. Phan ii fon trong dung djch :

- HoN - CHa —~ COOH = HoN ~ CHz - COO™ + HY =
= HaN' -CHa - COO~
fon ludng cuc

Do dé véi (HpN),R(COOH), néu :
«x =y khong ddi mdu quy tim : Aminoaxit trung tinh
*+ X > y : quy tim héa xanh . Aminoaxit ¢d tinh bazo
% X < ¥y :quytim héa do : Aminoaxit c6 tinh axit
~ Thé hién tinh axit (do.e6 — COOH) : tic dung véi Bazo

HgN~CHp—COOH +NaOH — HpN-CHp~COONa+Hz0
mudi natri cia glyxin

143



— Thé hién tinh bazg (do c6 —NHp) : tic dung vai axit

+
F,N ~ CHp ~ COOH + HC1,~ CI” + HaN — CHy ~ COOH
hay  HCl HyN - CH, — COOH glyxin clohydrat

Nhy vay, aminoaxit thé hign luong tinh Tinh chét ludng
tinh c6 thé giai thich véi dang ion lubng cyc cla eminoaxit :

+ +
H;N — CHy ~ CO0™ + H' == HyN -~ CHy - COOH (cation)

S
HyN - CHy — CO0™ + OH™ == HpN - CHy ~ COO™ + HyO
(anion)

b/. Phan ling este hoa

Khi HCI -
HoN—-CHz-COOH+CzHsOH == HaN~CHg—C00~CeHp+H20

biio hba (@k}ﬁ ot - Quan ol i)
.I...
este thu dude & dang mubi (C17HgN~CHy—COO-CgHg) nén
cAn x& li véi amoniac d€ gidi phéng nhom —NHj.

¢/. Phin ng véi axit nitro:

: HC1
R - CH -~ COOH + HONO —> R-CH-COOH + N2t + Hz0
! i
NHz OH

d/. Phan img gita —COOH va — NH,

— Vi aminoaxit goi 1 phan Ung tao lién két peptit
HoN - CHg ~ COOH + HoN ~ CHg — COOH —
— HoN - CHg — C ~ NH ~ CHg — COOH + He0
I
0
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Phan tng trén duge goi la phan ing ngung tu

Néu tifp dién c6 thé cho polypeptit (trimg ngung) dé tao
1 protit

— Véi w~ amino axit = phan ung tao lien két amit dé cho
polyamit = td nylon cic loai {trung ngung)
it
nH,N(CH,)5 — COOHh—E%;d H~(NH ~ (CHy); - Cl,~OH + (n- 1)H,0
¥ [

0
axit € amino caproic td eapron (= nylon 6)

Hoac tir caprolactam :

iz = CHp - Moo 8 C—(CHy)s — NH
HZ _ CH2 ~NH~ - P [-"” _( 2)5 - w']n

0

Il — PROTIT

e

L& thanh phin quan trong nhit vk 6 mat o moi noi trong
cd thé thyc hién nhidu chic ning riéng bigt

I. Ciu tao

Protit la chudi pelypeptit, hop bdi nhidu « amine axit, noi
bang lign kbt peptit, theo mdt trat tu xéc dinh va o6 cfu tnic
j khong gian dac tha

~ a) Thanh phin ;

! ~ Thanh phan nguyen t5 ichta C, H, O, N va it S, riéng
N% = 16 va it thay ddi
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_ Khéi lugng phan ti tif vai van dén val trieu va hogp boi
\chodng 20 amino axit két hop vdi nhau d6 tao chubi polypeptit
nho cac lien ket peptit

b) Céu tgo phan G va c&u tao khéng gian cla protit:

Mo ta (dinh nghia) Duy tri boi

Cau tric

et

Trat ty ket hgp cua cac Lién kot peptit :

Cap 1 c-amino axit d& tao chudi ~C~NH~-
polypeptit V
0

MM

Dang xoan 1o xo (hay xoin | Lien ket H

ar - e b C = O

sy cap) cua chudt ] ,
olypeptit _n

F N-H 0=C{_

. Lien kit disunfua

Sy cudn lad ctia chudi

{chu y&u)
— Lién ket este

polypeptit dang xohn t;m
hinh dang khong gian

yieng bigt va hoat tinhsinh
hoat dac thi cia phan tu

_ Lien két mudi amon

protit

¢) Hinh dang: Dang sdi (to, toc, ) dang cau (albumin .}

2. Tinh chit
g Tinhtan : Thay d6i phic tap theo mbi trudng

b} Phan ung thiy phan : dién ra trong moi trudng axit, bazg hoac
c6 xic tac men
Protit (= polypeptit) + Hy0 — cac a- amino axit

¢) Sy bién tinh claprotit: la sy thay déi tinh chat ban dad cla
protit, do sy bign dang ciu hinh khong gian cla phan t protit
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(chi yéu la cau tric cip II, céip I, Bam mét tinh chat sinh
dac thi, xay ra khi dun néng hoac thay d6i moi truding

hoc

d) Phan ing mau: mipt s3 protit cho phan ing mau : may vang

voi axit nitric dun néug, mau tim xanh véi dong (II) hidroxit

3. Sy chuyén hoa protit treng o thé (xem phy lue)

PHU LUC : Sy chuyén héa cic chat dinh duling trong cg thé

Loai

chét
(£}

Ning

Tugng
@)

Gloxit

17,664/

Sy chuyén héu
£3)

Dy tri
(4)

Tinh bit + Ho0 M0 a1y
Mantnze-

Mas trung Mir = Cun

rugt
T gan, glucozd duge phan phai dén cde mé
vi 1& bio, tai dd, glucozs bi oxi héa chim
thinh €Oy, Hy0 va nang higng cin thidt che
¢d thé :

CeHiz0s + 602 = 6CO; + 6H0 + Q

grn
Glucozg —>

Glicogen (Tinh

bot ding vat)

Lipit

38,87J/g

Chat béo + Hp0 — Men
dtyy, dtring

- Glizerin + Axit béo

* Glixerin (tan) Mao trang.py oy oy
ruft

* Axit béo + mat —> tan M0 trang
ruft
= Thdnh ruit

Tai thinh rut : glixerin + axit bép -

— Chit béo mdi = M mg— M$, ¢d quan,
Ta1 do : chat béo bi thly phdn v oxi ha
cham thank COs, Hy0 va ning lugng edn this

cho ed thé,

Chét béo duf tick
Lty thdnh mé ms
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Men
Protit + HO Cac amino axit

_ Mao . Mgy > M va té bio
trang rubt

» Mot phén cd bin amino axit - protit cin
{hidt eho cd thé ngudi.

+ Phin amino axit con lgi bj oxi hba cham
thanh COg, H20, NHa vé ning lugng ¢in thist
cho ¢ thé. Ameniac duge chuyén héa thdah

uré va duge logi ra theo dudng tidu

M
O + ONHp —> (HaN)aC = O + Hi0

C—HOP CHAT CAO PHAN TU
Hgp chat cao phan t& hay polime la nhing hop chat ¢6 ikhoi
lugng phan t¥ vit 16n do nhidu mét xich lign ket véi nhau tao néw:

_ Mbi mét xich Ja mot dan vi phan ti monome ban dau
— S mét xich trong phan td polime duge goi 12 he s6 trimg
hgp hay 40 trung hdp.

[-CAU TRUC POLIME

(. CAu tric hinh hoc
a) Dang mach khéng phan nhanh PE, cac su thién nhién, ..
b) Dang mach phéan nhanh ; amylopectin (nhénh cing do chc mit

xich tac nén}

.

¢} Dang mach khang glan: ¢4 cac ciu ndi bén ving lien ket céc
chudi dai polime nhy cao st htu héa, nhya bakelite,

LN
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2. Caw tric khong gian

a) Polime machno, c6 nhém thé nhy PVC, PP, PS, 5 the
0 cac dang :

G a a a a g
i
!

~ lisotactic (cimg hudng} —~——— S -

Cl Ci Ci
~ syndiotactic (luAn phién) e —t—f— -
Cl Ci Cl
Cl ¢ -
- a tactic (vo trat ty) e
Cl Cl

dang isotactic ¢6 do bén cg ~ nhigt cao hon, dang a tactic
6 do ben co nhidt kém nhat

b) Pollme mach khdng re, 06 nsi C = C phy polyisopren c6 thé
co ciu tao lap thé

- Péu hoa dang cis (cao su thitn nhien)
~ déu hoa dang trans (nhya grehapercha)

— khéng déu hoa

H-TINH CHAT
L Tinh chit vt )i : Do c&u tric phan ti polime rdt lén
v khong ddng nhat hoan todn, nén :

— Polime c6 nhigt dp nong chay khong o5 dinh, khong bay
hoi va rat khé tan

- Co thé déo (PE, PVC, ), dan hdi (cao su), trong sust tthay
tinh hitu c¢ : poly metyl metacrilat), cich dign hozc ban dan,
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2. Tinh chit héa hoc

a/. Chc phan {ing phan cat mach pofime :

Phan ting thuiy phan

+

H
(CGHIOOS) i + DH20 - 1106H1206

Phan ting depolime hoa

£

(-CHg ~ CH-Y), HCGH5 —~ CH = CHy
i
CgHsg

b/, Phan ting khéng dél mach polime

i

Phan g thé .

CauHayCly + xCly = CanHan-Clusx + ¥HCI
Pve td elorin (PVC clohda)

I

Phan 1ing cong :

{CeHghn + xHCl CﬁnHSzl + xCly
cao su thien nhién cao su hidroclo

— Phan tmg thiay phan .

(-CHg ~ CH=)y + nNaOH - (-CHp - CH-)y + nCH;COONa
(;COCH3 (;H
Poly vinyl axetat polyvinylancol
¢/. Phan ding tang mach polime :

— Luu hoéa cao su

— Pun resol {vi kitm)

ey
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i1l - PIEU CHE POLIME

1. Phan ung tring hop .

— Trung hgp la qua trinh cong hop lien tisp nhidu phan tiy
nhé (monome) giéng nhau hay tuong ty nhau thanh phan ti lgn
(polime) c6 khdi lugng phan td cao

~ Néu di tir mjt loai monome thi goi I trutmg hop thudng

~ Néu di tit nhiéu loai monome thi goi I déng tring hep

~ Didu kién cin dé phan tit chét c6 thé tham gia phan ung
trung hop la phai c6 lien ket boi .

Vi du .

— Tring hyp diéu ché polietilen

nCHy = CHy ~—'~1-’3-( ~CHz - CHz~)y

~ Déng tring hop difu ché cao su Buna § :

xt

nCHa=CH-CH=CHy+nCH=CHy — (WCH2—0H=CH—CH2—-CH—CH27-)“

O
2, Phin ing tring ngumg

8 Tring ngung B qud trinh két hgp lien ti¥p nhidu phan
t¥ nhé (monome) thanh phan td Ién (polime), déng thoi loai ra
cdc phan tit nho (nhuy Hy0) .

Noi cach khic : trimg ngung la qud trinh ngung ty lign tigp
nhiéu phén td nho thanh phan ti 16n

b) Dicu kién cin d€ phan ti chit o thé tham gia phan dng
tring ngung la trong phan t¥ phai c6 it nhit 2 nhém chic oo
kha néhg phan dng.
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— Néu phan ti chi ¢6 2 nhom chitc phan dng thi trung
ngung sé tao polime mach khong nhanh

~ Néu phan ti c6 3 nhom chic phan dng thi tring ngung
& tao polime mang khong gian
V; du :
o nH,N—(CHg)g - COOH — [~NH~{CHyp)g ~ CO~)n + nHg0
axit w-amino enantoic td enang (nilon 7)

» nHOOC — (CHy)s - COOH + nHgN ~ (CHg)g~NHg— '

axit adipic hexametylen diamin
— (—-CO - (CHa)g — CO - NH - (CHg)g - NH-), + InH0

nilon-6,6

o Clixerin + axitphtalic ——> Nhuya alkyd nhy gliptan (glyptal}
¢6 cau tric khong gian

H-TG TONG HUGP

1. Téng quat

a/. Td la nhing polime dang rhn kéo thanh soi dai va manh,
6 do bén nhdt dinh, khong ddc hai va nhupm mau duge.

b/f. Phan loal

(1) To thién nhién : la cic polime thién nhitn ¢6 san ¢
dang s¢i, dude ding tryc tigp lam to : to tam, lem, )

(2) To hoéa hoc : lgi chia thanh :

_ Tg nhan tao : polime thién nhign dugc ché hoa dé cd
dang sdi, nhu td visco, t¢ axetat,

i52
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~ T¢ téng hdp : tir monome chuyén thanh polime dang sgi,
nhu nilon, ta polieste, .

PRI

2. Mt sb 0 ting hop thing dyng :

o/ Pollamit ;

A

~ Nilon -6,6 (hay nilon) : do SY tring ngung cda axit adipic
va hexametylen diamin, cd 2 c6 thé didu chd tir xiclohexan :

cl OH 0
[
A\ g s ol fol fo] _~CO0H
022 [O) 2 — O] — (o,
~ “\COOH

axitadipic

- COOH - C=N
. NH, . H,

(CHg)y —2 (CH,), —s HpN~(CHy)s - NH,
Ncoog o Ng=N ®

~ To capron (nilon 6) :
nHyN—~(CHg)g ~ COOH — (~=NH ~ (CHp)s ~ CO-), + nHy0
—~ To enang (nilon 7)
nHyN-(CHy)g ~ COOH — (—~NH ~ (CHg)g - CO-), + nH0
b/. Polieste :
(4) to polieste (terylen, dacron, .) :

nCH, ~CHy + nHOOC@)-COOH — H{O—CH2~CH2—0-C—~@~C}0H
L I I
OH OH 0 0

+ (2n- 1)H20
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W—CHAT DEO

i, Téng quat

af. Chdt déo la nhing polime c6 tinh déo, d6 12 kha néng
bign dang khi thay d8i didu kien co-nhigt bén ngoai va van gid
hinh dang méi khi trigt titu lyc tac dung '

b, Thanh phén cd ban cia chiit déo gbm : polimey chét hda
déo, chét don, chat phu gia -

¢ ¢ Tinh cht vat i ciia chat déo la thay d6i tiy muc dich
sit dyng cia chat &y :

3, Mot s6 chat déo thing dung

a) Potietiten (PE}: nCHg = CHy— (—~CHy - CHg~)n
-~ Didu kién phan dng : 9-3 atm, xt = the > 141°C
_ Didu kien phan dng : ~1000atm, xt= £,:110 ~ 125°C

b) Poiistiren :

%t
n @ CH = CHg— (~CH - CHa=)n

c) Polivinyiclorua (PVC}: -
nCHy = (H— (~CHp~ CH-)y

Cl Cl

i

« 11 nhya thong dung, simili Clo héa thanh to clorin

i A Lo

d) Polimety! metacrylat (thay tinh hiu cd) ¢

AT IR i 3
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CH, CH,

| |

HCHQ = { - COOCH;;‘“" (*—CHQ - C
o

COOCH,
4} Nhya phencl - fomandahit
~ Neéu du phenol va xic téc axit :

OH

OH OH
H.‘
im+1) | Q) + nHCHO— H CHy ' + nHy0
n

Nhya novolac

— Néu du fomandehit va xic tin bazd :

OH

.OH OH
; OH
in+1) + 2n+1HCHO — H CH, + nHy0
i

CHOH CH,0H
Nhifa rezol

~ Rezol néng chay vi d8 ngudi sé thanh nhya rezit (nhya
Bakelite)

BAI TAP

147. Bang nhing phén ung hoa hoc nao o6 thé ching minh dac
didm ciu tao dudi day ciu glucozo

a/ Co nhiéu nhom hidroxit
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148.

149,

150.

151.

152.

153.

154.

156

b/ C6 5 nkom hidroxyl
of C6 nhom chic andehit

Tyinh bay phudng phdp hda hoc dé phan bigt cdc chit sau
chifa trong cdc lo mat nham @ . o».
) .,\L‘u@%
a/ Rugu &tylic, glixerin, dung dich glucozd, benzen

e

b/ Cac dung dich : glucozd,w(fﬁlc@h saccarozg Vva

.

mantozd P

Tinh bot cé dac diém clu tao gi ? Neéu nhiing diém gidng,
Kkhac nhau vé ciu tao gia tinh bot va zenlulozo

Cidi thich vi sao glucozd, fructozd va mantozd déu la dudng
khi, cbn saccarozd lai la dubng khong khi div hinh thanh
tir 2 dudng khi la glucozo va fructozd 7

Miéng chudi con xanh tic éﬁng vdi dung dich iot cho mau
xanh lam Nutc ép ciia chudi chin cho phan dng tidng gudng.
Hay giai thich nhing hien tugng do

So sanh cfiu tao phan td cua glucozd va tinh bt
Tit vo bho, min cua ngudi ta cd thé difu ché
1 Cao su buna
2 Poli etylen
3. Etyl axetat
Vist cic phan dng xdy ra trong qud trinh diéu ché dé

Dung djch saccarozo khong tham gia phan ung trdng guong
Dun néng dung dich d6 vdi vai giot axit vd cd r0i trung hoa
axit bang kifm thi dung dich thu duge lai ¢6 phan Ung trdng
guong Hay giai thich qué trinh thi nghiém, vigt cdc phudng
trinh phan dng '
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155.

156.

157,

158.

159,

160.

161.

162.

Cho glucozo len men thanh rugu etylic, toan bo khi cachonic
sinh ra trong qud trinh nay dugc hdp thu hét vip dung dich
Ba(OH)y du tao ra 49,25g két tia Hay tinh khe; lugng
glucozd bigt hidu sufit qua trinh n men dat 80%.

Cho 2,5kg glucozo chia 20% tap chdt len men thanh rugu
etylic Trong qua trinh ch& bin, rugu bi hao hyt mat 10%

1 Tinh khéi lugng rugu thu duge

2 Néu pha loing rugu d6 thanh rugu 40° thi thu duge
bao nhigu lit, bigt ring khdi ludng rieng cia rugu atylic
nguyén chit 1a 0,8 g/mi

Aminoaxit 12 gi 7 Vigt CTCT va tén cla cic aminoaxit cé
cling cong thic phin t 1a CaH,00N va CaHgOsN

viet CTCT cida axit d,y diamino butiric

Viét phuong trinh phan ung cta CHy ~ CHy — COOH vai
ting dung dich sau : NaOH, HCI, CoH;0H (xt : HCI)
Viét so d6 phén ung tring ngung cla cic aminoaxit sau

1 CHy - CH - COOH
1 .

NH,
2 HyN ~ CHp - CHy - CH, ~ CH, — CH, ~ COOH

Polime I gi 7 Neéu thi dy v& polime thién nhitn v polime
téng hgp

So sinh phan Ung tring hgp véi phan dng trimg ngung
Néu mot thi dy cho mdi loai phan wng d6

Viét cong thic cfu tao va tén cla cic monome ding d8 didu
ché ra céc polime dudi day
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1 (=CHz - CH = 4 (—CFp - CF2-)n
|
" CHs
2 (-CHg - CH = CH -~ CHz-)n 5 (~CHgz - CH ~ In
l
0 - CO-CHa
CHs H
‘ !
3 (-CHz ~ (i‘- n 6 {(-N~-CHz - C-)n
LT ) ‘i
(CO0CHs 0

163. Chat déo Ja g ? Thanh phan chat deo gom nhing g ?

164. Hay viét phudng trinh cdc phan tng diéu ché ra PVC va
poli-etylen (PE) xuat phat tif cic chat vb cd

165. Thé nao la to tu nhien, to nhan tao, tg tong hop, to hda
hoc ? Lay thi dy cu thé dé minh hea

166. Giai thich cic van dé sau :

1 Tinh bot va xentulozo déu la polisaccarit cé cong thic
phan tit (CgHig08)n nhung xenlulozd ¢o thé kéo thanh
sgi con tinh bot thi khong

9 Khong nén giat quin do lam tif nilon, len, td thm bang xa
phong cé dd kiém cao; khong nén giat bing nude qua néng
hoac la ti ¢ nhiet 4o qua cao edc loal quén 4o trén

167. Lam thé nao dé phan bigt duge lya san xudt tif tg nhan tao
visco vh to thien nhién (td tam}

168. Hay vist phuong trinh phan ng
1 Tring hop Stiren CgHs ~ CH = CHy

9 Trung ngung axit amino enantoic NHy—(CHg—)gCOOH

158
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169. Poli vinyl clorua {PVC) duge didu ché tir khi thisn nhien

170.

theo su db chuyén héa va hitu suft mbi giai doan nhy sau-

Matan bS18%, ayetylen h95%. viny) clorua hs90%, pyc

Cén bao nhitu m® khi thien nhien (do & dket dé didu che
1 tin PVC bigt rang metan chidm 95% thé tich khi thién
nthién

Nhigt phan mdt chit hou co (X) nguisi ta chi duge mudi
than vh hoi nude, trong d6 lugng nude thy dude bang 60%
fugng chat (X) ban ddu Cho bigt -

* By nhiet phan xdy ra trong disu kien chan khong

* M, = 90
1. Hay lap cong thic phan tit cia (X)

2 Xdc dinh cong thic ciu tao ciia cic dong phan (mach
had cia (X) théa man céc da kign thi nghiém cho
trong bang sau :

Thi nghiém | Quy tim | Na | NaOH (dd) Cu(OH)y |Ghi chu
X1 Dai mhu o+ + dd xanh (*)
Xg Khong + + (**)
X3 Doi maw | + + dd xanh
X4 Khong + + {do
gach (*¥)
X5 Khong + - dd xanh 15

(*) Néu dehidrat hoa 16i lai hidrat héa, ta duge X,
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(**} Néu la este thi co the digu ché tit axit va rugu tuong dng

171. Thily phan 2,27 gam polypeptit P nguti ta duge :

+ (,66g amino axit (A) co 404% C, 1,9% H, 158,7% N va
MA = §9

+ (,87g amino axit (B} c6 54,9% C, 10% H, 10,7% N
viMp = 131

# 1,03g amino axit (C) co 464% C, 5,8% H, 27% N va
Mg = 155

1 Xac dinh cong thic phan i cia (A), (B) (€

9 Tinh s6 phan ti amino axit mbi loai trong phan td
polypeptit (P) ? Rist khoi lugng phan tit cia (P) khoang
300 ~ 400

3 Tai sao tong khoi lugng éac amino axit lai lén hon khoi
lugng polypeptit dem thiy phan ?

172. Ciai thich cac hién tugng sau .

i, Cho mét it nudc bot vio 5 ong nghiém chia dd hd
tinh bot 101 thi véi nude int, nguti ta dugc kit qua

sau

1 (phit) \ 0 5 10 15 20

* Mau phan dng| Xanh Xanh Do nhu  Néu Nau iot

tim nAu nhat

9 Khi dé day HyS0, dd vao quan &0 lam bang td visco
thi vai bj den lai va thing ngay, con dé day HgSO4
loang hay HCI lodng thi vai bi min din va dé byc ra

3 Cac polyme
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173.

174.

a) Khong bay hoi duge

b) C6 dd nhét cao (trang thai long hay trong dung
dich)

¢) Khong 6 nhigt do noéng chay nhit dinh
d) Thuting khé tan trong nhing dung mbi thong dung

Trinh bay v& cac khai nipm héa, depolime héa, Iao héa, 4p
dung vao :

(1) Sy polime héa @& didu ché nhya teflon, cao su Bunma N,
to valize :

{2) Sy depolime héa cla polistyren, polimetyl metacrylat.

Oxihéa hohn tohn 4 chat hitu eg X, Y, Z, W cho cing ket
qud : chi tao 4,4g CO,, 1,8¢ Hp0 va cdn mat thé tich oxi
via ding bang thé tich CO, thu duge.

1 Xdc dinh cdng thic phan t¥ cda X, Y, Z, Wndu ti Ip
phan ti khei cta X, Y, Z, W bing 6 : 1:3:2w
nguyén td C trong mdi chit khong qui 6

2. Xéc dinh cdu tao ding ciia mdi chdt cho bigt
* 7, W la nhing axit hitu cd
* Tt X cb th didu che tryc tidp Z bing 1 phan ng

3. Vigt céc phuong trinh phan ung bign ddi lin nhau gida
X, Y, Z, W va cich phan bigt
4. Oxihta 0,1 mo! X bing dung dich HNOj3 lodng 0,1M
ngudi ta dugc nito (1) oxit va hai chdt hiu cd R, 8
ma chu tao xdc dinh nhy cdc thi nghiém sau :
* Thi nghiém 1 : 15g R* C4HgOg hda este hoan toan véi W
cho 23,4g este
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175.

162

« Thi nghigem 2 : Can 6,2g oxit natri tinh khist 48 trung
hoa 200ml dung dich R 0,5 mol/lit

¢ Thi nghiem 3 : 7.68 axit hitu co S thc dyng vei Na du
phéng thich 1,12 it Hy (273°K va 2 atm)

(1) Xac dinh cau tao cia R, § va goi tén
(2) Tinh thé tich dung dich HNOj toi thidu can dung

5 Khao sat tac dung cia X, Y, Z, Wy . R S pdu cb vdi
Na / dung dich NaOH, rugu atylic, axit axétic (t°C
thuong), Hg (xb), Cu(OH)(t°C)

Dot chdy hoan toan a gam mbt chat hiu cd (A) c6 chia C,

H, O thu dude 222 gam COp va 0,6a gam Hy0
~ 15

1 Tim cong thic phan 1 cha (4), bidt rang 3,6gam hai

chit (A) c6 thé tich bang 1,76 gam khi COq do trong

ciing didu kién.

9 Cho 2,25 gam (A) tic dyng vdi lugng du Na, thdy sinh
ra 0,56 lit hidro (dktc) va dé trung hoa 0,9 gam (A)
cAn dung 20m} dung dich NaOH 0,5M Xac dinh cac
cong thic ciu tao cd thé o6 clia (A) phit hop véi dit
kien trén (chi xét cic déng phan mach hd).

3 Mot trong cic dong phan (A) clia (A) & cau b cd thé
didu ché tit ghicozd bing mot phan dng len men thich
hap. Vigt phuong thnh phan ing didu ch# (A) tir tinh
bot, Tinh khoi lugng tinh bot da ding dé thu dudc

157,5 gam (A’). Cho bigt higu sudt phan Ung len men

glucozd 8 tao thanh (A 1a 87,5% va hitu sudt phan

{ng thiy phan tinh bot 1 90%.
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HUGNG DAN GIAI VA Bdp 6 CHUGNG 1t

. BS : 28,125g

156. DS : 920, V = 2875)

169. Vg = 58832421
170. X . C3H503

X1 : CHg - CHQ et COOH N X2 : CH2 - COOCH3
! l
OH GH

X3 : CHy - CH - COOH . Xy : H-C~ 0~ CH, - CH,
| B 1 |
OH 0 OH

X5 : CHy ~ CH - CHO
! I
OH O0H
174. X . CGH]_gOG y Y. CH20 ) Z CaHsOa

W CgH402
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A — CAU TAO CUA KIM LOAI

Phén ldn cic nguyén t hoa hoc déu I kim loai, chigm vi
tzi bén trdi va phia dudi cha bang hé thong tuAn hodn.

|-CAU TAO NGUYEN U

Nguayén t kim loai thutng c6 1 dén 3 electron & ldp vo

ngodl cUng, do do @
— Kim loai dé nhudng clectron, thé hién tinh Ichit i

— Kim loai co db &m dign noi chung nho hon phi kim.

hét
ph

ch

“ch

lox

e}
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[I-CAU TAO PHAN TU

Céc nguyén td kim loai dugc lien k&t véi nhau bing lien
két kim logi d8 hinh thanh 3 loai ciu tric mang tinh thé : lap
phuong tam khdi, lap phuong tam dien va luc phudng

I Lién két kim loai

a/ Syrhinh thanh tign k&t kim loai ;

Lién k&t kim loai duge hinh thanh do lye hit tinh dign giva:

— Phin tich dign am : do cdc electron & ldp vd ngodd cling
chuyén dong twong-d6i ty do, tao thanh 16p khi electron chung
cho mol nguyén tu kim loai

— Phdn tich dien duong : phén cbn lai gim cic jon kim
loai mang dién duong (cdn goi B cdc nguyen - t¢ - kim - loai -
jon - hoa) ‘

Vay litn két kim loai : La libn k&t sinh ra do cic electron
ty do gan cdc ion duong kim loai véi nhau

b/ So sanh;
* Lign két kim loai va lien két cong héa tr :

— Giong : Cé cdc plectron ding chung gita cdc nguyén ti
{cdc electron hoa trj) '

— Khdc :  + Lien két cong héa trj : dimg chung ting cap
electron

4 . ., i

! : * Lién két kim loai : T4t ca-electron ty do trong
kim loai tham gia néi chung I réit lén va
khong xac dinh

* Lién k& kim loai va lien k&t ion

165




_ Gigng : déu do lyc hut tinh dién

— Khéc : ° lien k&t jon : lyc hit tinh dien gida jon dudng
va ion Am.

e Lien k&t kim loai : lyc hdt tinh dién gidta ion
duong va ving khi electron (tap hop cdc
electron chuyén dong tudng asi ty do)

5 (du tao tinh thé cda kim loai

_Trong tinh thé cia kim logi, cde nguyén ti kim loai (hoac
chinh xac hon la ion kin loai) coi nhu x&p sit nhau va dugc bigu
dién bang cac digm (gol B nit mang liz6i) Doan thing ndi cac
dism duge goi la dudng mang {redi

— Mang Ui tinh the la thp hdp cac diém (ndt mang lwdi)
va cac doan thang ni diém (dubng mang Judi)

- S& phé'i #ri 1a s nguyen ti (hoac ion) giong nhau bao
quanh mot nguyén t¢ (hoic jon) khac trong mang ludi tinh thé

The tich cdc nguyén t¥ kim logi ion héa (Vi)
Thé tich cia toin bj mang tinh thé (Var)

- Dj ddc cla mang tinh thé =

Lip phugng tam khdi | Lip phudng tam dign | Lyc phuang
N @ @ @

Mang
Tudi
tinh thé

S5 phél C 8 12 12
tri

166
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_ ) (2) 3) ) ]
D6 dic ,

cia 0,68 (66%) 0,74 (T4%) 0,74 (74%)

i mang

£ tink thé

: Kim loai Ba, Na, Fe, .. Ca, Cu, Ag, .. Mg, Zn, ...

e

LUVEN TAP

13
i
i
E
#,
i
£
f
£
#
b
4

4 . .

176. Vi sao phin ldn cic nguyén t§ héa hoc déu I3 kim loai 7
% 177. Ching minh do dac cia mang tinh the lap phuong tam khéj
2 Ia 0,68 ?

14

¥ Gidi

K

176. Kim loai bao gém it cd nguyen o d v f, mot so coc nguyén
0 s va p.

177. Xét mot don vi mang Iudi tinh thé lap phuong tam khéi o
canh la a; thé tich mang tinh thé I -

— Mbi nguyen ti kim loai tai dinh cda
khéi lap phuong Ja chung cho 8 khéi lap
phudng sit canh nhau, nén s§ nguyén t kim
!oaf thyc sy 6 trong mot dan vi khoi lap
phuang la :

Lyg + 1 = 2 (nguyén t)
8

(6 8 dinh) (¢ tam) .
- Cédc nguyén & kim loai x8p sat nhau Xét theo duting
chéo clia khsi lap phudng :
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4Rma\/_§=>R=§-?—

Thé tich choan chd cia 2
nguyén td kim loai :

3

Vg = 2 X f;_;.;(é_g)
3 4

Vay : Do dac cia mang tinh

thé =

4 ,av3.3
@ 2 x sn (=)
VTI‘ 33

|
i |
ol

i — HQP KIM

{, Dinh nghia

o Hop kim la vat liéu thu duge khi dun néng chay nhitu
lim loai, hoac kim loai va phi kim 10 48 ngudi.

o Hop kim la vat ligu thu dude khi dun nong chay ciia mot
kim loai véi mot hay mot s nguyén t6 khdc (co thé 12 kim loai
hoac phi kim)

(Hop kim cta thiy ngan (Hg) duge goi 12 hén hong)
5 Ciu fao cha hgp kim
af Lién két hoa hoc trong hop Kim :

Néi chung cing la lién k&t kim loal

QR e

: .
Mgn®

nhi
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b/ Ca tao tinh thé clia hop kim :
* Tinh the hén hop kidu thuy thé {Cu-Ni, Cu-Al

— Ion kim loai niy vio thay vi tri cla ion kim loai khac
tai mit mang léi tinh thé

— Thubng x3y ra khi cdc kim loai c6 ban kinh jon gin bing
nhau va cing kifu mang ludi tinh thd

* Tinh th€ hén hgp kifu xam nhip (Fe - C : thép, . )

= Ion kim loai hosc nguyen ti phi kim c6 bin kinh nhd

xAm nhip vao chd trong gida cic ion kim loai khac

— Thubng xay ra khi kich thudc cac hgp phin rdt khae
nhau

* Tinh thd kidu hgf? chét héa hoc

C6 tao thanh hop ci;é't gita cdc phan t& hgp phdn. Vi dy
Fe c6 thé tao hgp chit véi C trong hop kim la FeyC |

3. Tinh chat cia hop kim

— C6 4nh kim

~ Dan nhigt va dien kém hon kim loai tinh khigt (do kich

thude ion kim loai khic nhau, can trd su chuyén dong tv do cla
cic electron) .

— Cing hon va kém déo so vdi kim loai. Vi dy :

* Al mém, nhe, hop kim Al - Cu . Mg : nhe, cing

* Au mém, d&@ mdn, hop kim Au - Ag - Cu : dep, cing,
khé mon, dung d& Jam d6 trang sic, ddc tién, ..

— Tinh chét héa hoc twong ty cée kim loai hgp phin
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4. Diéu ché hop kim (Xem them didu ché kim loa)

Thuting do nung chiy hon hgp céc kim loai theo ti ¥ xdc
dinh.

5. (e hop kim thudng gadp

— Thép : Fe lan < 1,5%C (thém Cr, Ni : thép khong gl -

inox)

~ Gang : Fe lan > 2% C

~ Duyra : Al lan Cu, Mn va Mg

B — TINH CHAT VAT LI CHUNG CUA KIM LOAI

I-CO ANH KIM. (V& séng kim loai)
- Mau sic clia vat chat duge giai thich la do sy hap thu l
mot phén hay toan b dnh sang Vi du : bt lun huynh mau vang 1

vi khéng hip thy anh sing vang va tin xa trd lai. Tuong ty than
piaw den vi hip thu toan bd inh sdng, kim cuong trong subit vi
4nh sdng xuyén qua ma khong bi hip thy,

- Ve sang ciia kim loal (Anh kim) dugc gidi thich Ja do biu
khi electron (gém cdc electron ty do, chuyén dpng hon logn) co
thé phan xa nhing tia séng trong ving kha kitn (thdy dudc)

n-TiNH DEO

— Dugc gidi thich do khé ning trugt len nha dé dang cua
cic 1dp electron trong mang ludi tinh thé ma lkhong bi tach 10
nho lye hut tinh dién cia cde electron do.

11



! ~ Nhit tinh déo ma kim loai d& dat mong, dé kéo sgi (Au
Ia kim loal déo nhat)

HI-TINH DAN BIEN

I, Khi dat thanh kim loai dudi tsc dung cda mot dien trudng
thi cdc electron ty do dang chuygn dong hén loan s& chuyén dong
thanh dong tif cye am sang cyc duong, din dén phét sinh dong

dién (theo chidu nguge lai).

2 Dd dan dién tiy thuge
i a) Ban chat cla kim loai : Ag > Cu > Al

B)Nhigtdd: Néi chung khi tang nhigt dg, cdc ion duong dao
dong manh, can trg dong electron nén d dan dién giam.

) Viti: mat ngoai li:iim loai dan dién &t hon ban trong (do
3 lyc hit tinh dign y&u hon)
1
IV-TINH DAN NHIET
~ Do cic electron ty do hap thu nang lugng vi do chuyén
/ dong hbn loan nén dude lan truyén ra cic phia cia kim loai
4 = D9 dn nhigt ¢ I thuan vai dg dén dien
3 V-Ti KHOI CUA KIM LOAI :
o — Bién d@8i tir 0,5 (Li) deén 29 {Os)

— Néi chung : ' d < 5 la kim loai nhe (K, Na, Mg, Al
~d > 5 Ia kim loai nang (Zn, Fe, )
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Vi-NHIET BO NONG CHAY CUA KIM LOAl
_ Bign d8i tit — 39°C Hg dén 3410°C (W)
8, < 1000°C Ia kim loai dé néng chay

~ Noi chung :
{2, > 1500°C la kim logi khé ndng chay hay
kim loai chiu nhiét

VII-TiNH CUNG
Bitn d6i t¢ mém (kim loal kim) dén rét cing (Cr)

Kim loai kiém, ding dao ct dugc dé dang, 6 kim loai khéng

thé daa duge nhe W, Cr
C_TINH CHAT HOA HOC CHUNG CUA KIM LOAI

Do ¢6 nang lugng ion héa thip va dd am dién nho nén kim

loai ¢6 lkhuynh huéng nhuling electron @8 chuyén thanh ion dudng
va thé hien tinh kh "
M - ne

= M
1-DAY BIEN HOA CUA KIM LOAI (day hoat dong hoa hoc ciia

kim loai)

1. Cap oxi héa-khi
Hau hét cdc qué trinh oxihda-khi déu cd ban chiit thun

nghich Vi dy :
Thi nghigm Phudng trinh phan ing Chit
axihda lhat
e tu
Nung Cu véi Clz Cu + Cls = CuCls Cls Cu
y dp
Dign phan dung dich CuCl, CuClz = Cu+ Clz et lar

72
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Nhu vay cé sy bign d6i thuan nghjch :

Clp+2 = 20°

cap oxi héa - kht : Cly/2C1
dang oxi hén  dang kha

.Cu-—2% = Cut

= cap oxi héa - khit : Cu®/Cy
dang khi  dang oxi héa

2. Dién theé oxihda-khi — Thé dién cue

Khi nhing mot ban kim loai M vio dung dich mudi cia kim
loai dé (MM) ta dude mt dién cue (Néu ndng dd cia dung djch
ion M™* 1a 1M & 26°C thi ta o6 dién e chugn® véj cap oxihéa-khit
a MMM

*'Thé dién cue thay di theo nhiét d§ vé néng df cla chal oxihéa (IOh]} va
chit khit ([Kh)) vé duge bifu difn bing phudng trink Nernst :

2
E - Eo + 2,3RT ]g [Oh]

o gy
a 2500 : E - ED + 0,059 lg [Oh}z
n [KRF
véi n 1 55 e di chuydn i chit khé sang chilt oxihsa.

[OK] : néng d§ moll cda dang oxihéa AR

x : hé 85 hgp thic cda dang oxinda
(Kh] : ning di moll cda dang khid
¥ : hé s hgp thic cda dang khd

Vi du : Xét cic qua trinh saw & 25°C:

~ MiO§ + e + BH' 2 Mn®* + 4H,0
E = B 4+ 0089 ), [MaOFI[H'P

53 {Mnh}

~Cu 4% 2 Cu: E = B+ 3089y (o)
2
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« Néu MP" dB nhan electron : nd sé lay electron cua ban
kim loai M }am cho ban kim loai tich dién duong va c6 mot dién
the diong so véi dung dich (thé dign cuc > 0

Mt +ne = M
« Néu M dé nhuimg electran :

M —-ne = M™
jon M™¥ phan tan vho dung dich, electron & lai trén ban kim loai
M tam cho ban kim loai tich dign &m va cod mdt dién thé am so
uii dung dich (thé dién cyic < 0)
Nguwi ta quy wic thé dién cue chuin cia cip oHY / Hy bling
hong, tit d6 xéc dinh duge thé dien cyc chufin (hay dién the

oxihéa-kchir tiéu chudn) ciia nhiéu cip oxihéa-khu tieu chuén (hay
dien cyc chuan) nhu trong bing dudi day

Bién cie Thé dién cuc ! Dién cue The dién ec
chudn (V) chudn (V)
Li“/Li - 3,04 Nit*INi - - 026
K*'K - 2,92 Sn2*/8n - 0?14
Ba**/Ba - 290 PL2/Pb - 0,13
Ca**iCa - 287 Ted Fe _ 0,04
Na'/Na -2 o (axit)/Hy | 000
Mg** Mg - K87 Cu?* 1 Cu + 034
APY/AL - 166 Pt Tt s 077
N 'an*/Hg + 0,798
0 fn ~ 0,76 At 1 Ag + 0799
or*ticr - 0,14 He** | Hg + 085
Polt e - 044 PPt P + 12
DH*(Hi0) /Hy | — 04l At 7 Au + 16
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3. Pin dién

a) Pinh nghia :

Pin dién la meot he gim 2 dipn e (vi dy Zn2+/Zn v
Cu?t ; Cu) ghép lai véi nhay .

+ -
Zn* S0} Ctt  sol

b} Hoat déng ciia pin dign :
+ 4 dien cye keém (dien cye am) - Zn -2 = zp%t

Néng do ion Zn?* tang 1en, dugc trung hoa bai cde jon
SO;?" ¢d du ¢ dien cye ddng Cac electron sa di chuyén sang dien
cye déng (ban Cu)

. 0 dien cye dong (dien cye duang) : Cu?t + 9 = Cu 58
xudt hién Cu} trén ban Cu. '

Nhu vay da xay m phan iing oxihéa-khg -
Zn + Cu*t = Zn®t + Cul

ddng thai o6 sy dj chuyén electron tir Zp, qua ddy dan, dén Cuy,
nghia 1a eé phat sinh dong diadn
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o) Ste dién dang elia pin dién :
Ste dién dong cta pin bang higu cia the dign cyc dudng
voi thé dign cuc Am :
E= E?icqfc dudng Egctjc Am
Vi du - Véi pin kem — dong néu trén :
E = Egy?*cu = Ezn* 20 = 034-(-0,76) = 1,1V

GHI CHU : Dién cye am khi jon kim loai nhan electron chd
khong phy thudc vao gia tri dal 6 cua the dign
cyc chuén

Vidy:+ Pin kém — chi :  Ej2 g, = — 0,76V
E{fnbz*/ P, = 0,13V
nén xdy 1a phan ing :  Zn + Pb¥ = Zn®* 4 Pb

va stc dién ddng cua pin : o= - 0,13 - (-0,76) = 0,63V
* Pin dang — bac :  Ed o, = +0,34V
EﬂAg+, Ag = + 0,799V
nén xay 1a phan tng :  Cu + 2Ag" = Cu®™ + 24¢
va pin c6 sic dién dong : E = 0,799 - 0,34 = 0,459V
4, Nhiin xét

Phan tng gita 2 dién cyc cé thé tu xay ra khi hitu cta 2
thé dign cyc chuin i s6 dudng

Vi du : Xét 3 the dién cyc chudn :
B¢y cu = +0,34V E%‘e:“/ it = + 0,77V

i Elgtag = +0,799V

176

1]

dy

Litg?

Li K



ng

ing:

Ta thay :

a) Bfe® pe?* ~ Bl o = 0,43(V) > Onen xdy ra phan itng:
Cu + 2Fe®* = Cu®* + oFe?*

b} Ef.3* g2t '"EOAg+,r ag = —0029 < 0 nén phan ing :
Ag + Fe3* khong ty xdy ra duge
) Edg* ag ~ ER3 pe?t = + 0,029 > 0 nen xay ra phan
Ag +1"ez+ = Ag + Fel?
Tu do c6 thé khai quat :

* Kim loai manh hon ddy dude kim loai y8u hon ra khoi

dung dich mudi (trit cde kim loai K, Na, Ca, Ba )

* Kim loai dung trude hidro (cé the dign cye chuin < 0),

day duge khi hidro ra khéi dung dich axit loéng.

Li'K Ba""'Cuz*Na Mgz*AI’”Mn“znz*Crs*Fe“NF*Snz*sz*H Cu7

* Day hoat dong héa hoc cia kim loai
< TINH OXIHOA GIAM DAN

. 1o

Hg*Ag*Hgﬂ*Pﬁ*Au“

|
LlK Ba Ca Na MgAl Mn Zn Cr Fe N:Sn Pb HC

TINH KHU GIAM DAN

Hgz Ag Hg Ph Au

s

IL TINH CHAT HOA HOC CHUNG CUA KIM LOAI

1. Tic dung vdi oxi

K Ba Ca Na Mg Al Mn |Zn Cr Fe Ni Sn Pb (H) Cu Hz| Ag Pt Au

- Phin dng khing didu kién | - Phdn ding ki nung khéng
- D5t : chéy séng ~ Dét ; khong chay ‘ phin ing
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2 Tac dung véi Cix
_ Tat ca kim leai (K =~ Aw ddu tac dung duge voi Clg

— Khi tinh kim loai giam, phan ing iché va cAn phai nung nong

1. Tac dung véi HO

y—” K Ba Ca Na Mg T Al Mn Zn Cr Fe “
Phan ting khong diéu b ditu phic tap | Phén dng & nhidt dd cao
ikién. tao hidroxit va kign (200 — trén 500°C : ndi
\ khi Hat v 100°C - Mg(OH)z + Hat | nuidc) tgo kim loai oxit v
, 5 200°C - MgO + Hgp | i hidro e

L oL _ |

4 Tae dong vdi dung dich axit
HCI va 1804 loAng : Kim logl trude Ph phin dng tao mudi
VA HgT

H,S0, dam dac (t” va HNOg: trit Pt, Au, con lai phan ung

tao muti, san pham khi (ciia lwu huynh hogc nitd, va HgO).

5. Tac dung vei dung dich mudi

Kim loai hoat dong manh hon cd thé ddy duge kim loal hogt
dong kém hon Ta khoi dung dich mudi (tri cic kim loai K, Na,
Ca, Ba ) . Vi du :

7n + CuSO; = Cul +ZnS04

Nhan xét : (1). Cac kim loai il Mg cho dén Fe (trong day
dien héa) ¢ didu kign thuong Kkhong tac dung duge voi nude, di
cai bist dien thé oxinéa-khi AE Ja thudn lgi, vi teo 1gp hidroxit
L&t tia toan DS mat, ngan cin sy tigp xic. véi nude cua kim loai
nén phan dng ding lai ngay tite khéc
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(2} Tuy nhién, néu la cdc dung dich bazo kism thi hidroxit
cua cdc kim loai o6 ludng tinh (nhy Be, Zn, AL Cr ) 6 thé tac
dung vdi bazd d& tao mudi tan va phan Ung sé tiep didn thuan
lgi

Vi du
— Khi cho Al vao nudc .
Al + 3H0 = AIOH)3) + 3Hyt
2
ngin cdn phin ung
~ Khi cho Al vio dung djch NaOH.
Al + 3Hp0 = AOH)g{ + 3Hgt
2

Al{OH)3 + NaOH = NaAlOp + 2H30

Al'+ Hg0 + NaOH = NaAlOp + 35,1
2

- Tong quat : Khi cho kim loai M (héa trji 2 hoac 3) ma
hidroxit c6 ludng tinh vao dung djch NaOH :

M+ (n - 2)H;0 + (4 - n)NaOH = Na,.,MO, + THyt
2

(Khi cin xét cht oxihéa-khd, phai phan tich va chi xét véi
phan ung gita kim loai vdi Hy0)
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CHUONG IV

KIM LOAI KIEM
KIM LOA! KIEM THO - NHOM

A- KIM LOAI PHAN NHOM CHINH NHOM I (1a)
KIM LOAI KIEM

1-v1 TRi CUA KIM LOAI KIEM TRONG HE THONG TUAN HOAN

— Phan nhém chinh nhom I gdm cdc nguyén t& : Liti (L),
Natri (Na), Kali (K), Rubidi (Rb), Xesi (Cs) va Franxi {Fr). Cac
nguyén t6 nay cing la nguyén t-ding déu mdi chu ki (trir chu
ki

~ La nhing nguydn t& s, 16p e ngodi ciing chi cd mdt
electron, ban kinh nguyén ti ldn, dién tich hat nhan nho (so vdi
cac nguyen t8 khéc trong cing chu ki), do d6 kim logi kiem it
dé nhutng le (tinh khi manh).

M-1e = M

fi~ TINH CHAT VAT Li CUA KIM LOAI KIEM

— Céc kim loai kidm déu cé mhu tring bac, trong khong
ihi nhanh chéng bign thinh mau xam do phan dng vdi cdc chét
trong khong khi.

~ La nhing kim loai rit nhe va mém, din dién va nhigt tot
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~ Nhigt do néng chay va nhiet do soi thip va giam dan
theo chiéu tang dién tich hat nhan nguyen tu

— Mau ngon lda dic trung cia don chat va hop chat : Natri
{vang), Kali (tim).

Li Na K Rb Cs
Cau hinh electron (Helos'  [Nelds'  [Arls'  (Krlss'  [Xelss'
R(A) 1,55 1,89 236 248 2,68
48 0,53 097 0,85 15 19
Dj cing (Kim eugng=10) 0,6 04 0.5 04 0,2
ne(°C) 180 98 63 39 29
£5(°C) 1330 900 766 700 685

HI-TINH CHAT HOA HOC CcUA KIM LOA! KIEM
L. Tic dung vdi phi kim : Kim loai kiém phan dng manh
vdj cdc halogen, lru huynh..
2ZNa + Cl, = 2NaCl 2Na+8 = Na,S

Trong khong khi ching bj oxi héa & ngay nhigt do thutng;
phdn dng nhanh véi Li, Na, K; cdn Rb, Cs ty bic chay

4Na + Op = 2Na,0.

2, Tac dung vidi H,0: 4] nhigt d5 thudng, cic kim loai kism
cing tic dyng manh ligt véi HoQ Véi Rb vi Cs, Hy thodt ra gay
chdy, nd.

2Na + 2H,0 = 2NaOH + Hy?
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3. Tac dung vii axit : O nhigt do thutng, cac kim loai
kism cang phiin ing manh ligt véi axit

2Na + 2HCl = 2NaCl + Hat
4. Tée dung vdi dung dich mudi : Do tdc dung d& dang
véi HoO nén khi cho kim loai kiém vio dung dich mudi {dung

dich CuSO, ching han), =& cd hién tugng sii bot khi vh két tua
Cu(OH)p mau xanh

9Na + 2Ho0 = 2NaOH + Hyt
9NaOH + CuS0; = Cu(OH)g} + NaySO,

IV-DIEU CHE —~ UNG DUNG

1. biéu ché : Khi cdc ion kim loai kiém bang cach dién
phan mudi halogenua hofic hidroxit cua kim loai kigm d6 & dang
néng chay

Vi dy : Vi Na, ngudi ta dién phan NaCl hoac NaOH néng
chay {(cé them NaF, KCl d& ha nhiét dd nong chay} vdi anod bang
Cachon, catod bang Fe

dfne -
2NaCl = 2Na + Clg?

INaOH ‘= 9Na + 50,1 + Hy0
2 lTng dung :
~ Ché tao hgp kim c6 nhigt 46 ndng chay thap
— Na, K lam chit trao ddi nhigt trong b phan dng hat nhan

~ Cs ding ché tao t& bao quang dién
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— Kim loai kiém con dung diéu ch€ mot s& kim loai hiém
bang phuong phép nhigt kim loai, lam xic tic trong ecic phan tdng
hitu cd, ch€ tao chat ching nd cho ét xang

B-MOT SO HOP CHAT QUAN TRONG CUA NATRI

[—NaQOH (Natri hidroxit)

~ NaOH la chdt rén mau tring, tan nhidu trong nude va
tha mbt nhigt lugng lon do tao thanh céc hidrat; NaOH tan vb
han trong rugu, nhigt do nong chay = 322°C

— NaOH la baz¢ manh, tinh chéit niy thé hien d cdc difm

sau '

# bién li hoan toé;1 khi hba tan trong nude ;

’ NaOH = Na*+OH"~
* Técl dyng véi dung djch axit ;
NaOH + HCl = NaCl + H,0
* Téc dung véi oxit axit.: ZNaOH + éOg = NagCOyz + HyQ
NaOH + €O, = NaHCOq4
* Tae Jz_jng véi oxit, hidroxit ludng tinh cia cic kim loai

) nhu Al, Zn

2NaOH + AlyOg = 2NaAlO, + H;0
NaOH + M(OH)g = NaAJOg + 2H20
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“ Tac dyng voi dung dich mudi :
2NaOH + CuSQ4 = Cu(OH)g{ + NagS0y
* Tac dyng vdi mdt s6 phi kim :
2NaOH + Cly = NaCl + NaClO + Hgs0
* Tac dung véi mdt s6 kim leai nhu Al Zn
Zn + 2NaOH = NagZnOs + Hy1
Al + 2NaOH + 2H;0 = 2NaAlOs + 3Hp?

% NaQOH rat bén vdi nhigt, dun néng manh thi -NaOH &
trang thai rén chuyén thanh NaOH § trang thai long ma van
khong bi phan hiy thanh oxit va hdi nudc Dun néng manh
hdn thi NaOH long chuyén thanh NaOH hoi ma vin khong bi
phan hiy

— Bidu ché:

* Dign phan dung dich NaCl, cé vich x€p ngan cich hai
dien cye ¢ ‘

INaCl + 2Hy0

9NaOH + Hyt + Clyt

cd vach ngén

* Hoac phan ung trac ddi gi¥a hai dung dich NagCOg va
Ca(OH)y:

N32003 + CH(OH)Q = CaCO‘gl + 2NaOH

- Ungdyng: NaOH c¢6 nhigu dng dung quan trong trong cong
nghigp ché bign dau mé, luyen nhom, xa phong, gidy, dét..
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H-MUO} CUA NATR]

1. NaCl (Natri clorua)

-~ La chat rin khong may, nhigt dp néng chdy = 8pgoC :
nhiét do sdi = 1140°% » tan khd nhisy frong nude (36 Nac
tan trong 100g Hx0 & 30°C),

— La thic an cin thig cho nguti v gia sdc, Ja nguyen ligu
ditu ch& nhimg hoa chat quan trong : Na, NzOH, cl, | HCI, nudc
Javel...

— NaCl c6 sin trong ty nhién, tao thanh ting md lgn hoac
trong nudc bign
1

2 NaHCO, (Natri hidmcawbmmt)

= Chit rén may tring, & 20°C,100gH,0 haa tan gan 10g
NaHCO, ‘

. t'c
~ Rat de Ilhl'fi‘t phén: ZNHHCO;; = N32003 + COzT + Hzo
~ Thiy phan : NaHCo, = Na*+HCO;
HCOy + Hy0 = HyCOq + Ol

NaHCO; thiy phan cho dung djch kign y&u, khi dup néng,
HyCOj hy, néng do CO, giam, can Bing chuyén du; sang phai
lam dung djch cg phan wng kism manh

— Ludng tinh . NaHCOq + H() = Na(l + COst + H,0

NQ.HCOa + NaOH = N32C03 + Hzo
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1. NagCQy (Natri cachonat)

— Chit rin mau tring, d& tan trong nude, nhigt do ndng

chay 850°C, khi néng chay vin khong phan huy.

-~ NagCOjs thiy phan cho dung dich c6 phan ung kifm 16
rot Ngwdi ta dimg NagCOy khi cAn c6 mbi truung kiém vita phai,
nhi trong san xudt xa phong, gify, nghnh dét.

NapCOs = 2Na* + €O~
COE + H,0 = HCO; +0H™
- Bieuché: Phudng phdp Solvay

Nguti ta nén COg vio dung dich dac vh dong phan ti NaCl
va NHy cho dén bao hoa, ta dugc NaHCOg ket toa, dem nung sé
duge NagCOs khan

COq + HoO + NHjy = NHHCO; (1)
NH,HCOz + NaCl = NaHCOg 4 + NHCl  (2)

]

t
INaHCO; = NayCOs + COqt + HeO  (8)

Khi COy sinh ra ¢ phan dng (3) duge dem ding laj,
NH,Cl sinh ra & phén dng (2) sé duge ding digu ché NHg

9NH,Cl + Ca(OH); = CaCly + 2NHz1 + 2Hy0
BAI TAP
178. a) Thé nao la nguyén td kim loai ? Nguyén t& phi kim ?

Tai sao cic kim logi nhom I la kim loai hoat dong manh?
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179.

180.

181.

182.

183.

b) Viet ciu hinh electron, so sianh va giai thich tinh kim
loai cua cdc nguyén t6 : Li (Z = 3), Na (Z = 11), K (Z =
19), Rb (Z = 37)

Cho Na vio mdi lp sau ; nude cilt, dung dich {NH4)5C0,,
etanol, diu héa va dung dich CuSO, = Cho bigt hién tugng
xdy ta trong mbi trugng hop va viet phuong trinh phan ng
minh hoa 7?7

Dién phan (khong vdch ngan) dung djch NaCl lodng ta duge
nuée Javel; dien phan dung dich HCI dac, néng ta dude
kaliclorat Viét so dd dien phan va cac phan ung xdy ra ?

Viét phudng trinh phan Ung xay ra (néu c6) giia dung dich
cic chat : BaCly, CuSO,, Aly(50,),, NaHSO4, KHCO;,

NaOH, NH;

1. Bing phuong phdp héa hoc, hiy nhin bist cic chit
dung frong cic lo méat nhan :

NaCl, NaNOjs, NagS0,, NayCOy KCI.

2 Khong ding héa chat nio khée, hay nhan bigt 4 dung
dich : NaOH, HCI, NaCl, phenolphtalein.

3 C6 4 ong nghigm dugc dinh s5 1, 2, 3, 4 chia cde
chdt sau : NagCOg, CaCly, HCl, NH,HCO, Liy éng
nghiém s5 (1) d5 vao &ng nghiem s5 (3) thiy o ket
tia, ldy ong nghiém 5 (3) d8 vio dng nghitm s6 (4)
thiy ¢ khi bay ra

Xic dinh héa chét dung trong mdi ong nghiem ?

1 NaCl c6 lAn tap chit Ia NaHCOg . Lam thé ndo thu
dugc NaCl rin tinh khigt ? Trinh bay phuong phép
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tach ting mudi rén 1a khoi hon hgp NaCl, BaSOy,
Mg(0y ma khong lam bién d6i lugng chat thu duge ?

9 Sinvinit 12 hén hop gdm chd yéu o KCl va NaCl Trinh

, 8
bay phudng phap tinh ché KCl ? f 1

3 Trong cong nghiep, khi dién phan dung dich NaCl 6
mang ngan hai dién cye, ta thu duge hon hop gom
NaOH va NaCl & khu vyc catot Bang phuong phap
nio c6 thé tdch dude NaCl ra khéi NaOH ?

184. Ldy 6,65z mot miu NaOH da bj cachonat héa mét phén
thanh NagCOg dem hda tan vio nude duge 1 lit dung dich
(D), cho dung dich (D) tdc dyng vdi dung dich HCl 0,2M
thi duoe 2 lit dung dich (D). Trich 100ml dung dich (D) tie 18
dung vdi lugng du bpt Fe thi duge 28ml khi Hy (do o dkte).
Tinh % NaOH da bj cacbonat héa va nong do mol/llit céc ’
chit trong dung dich (D) 7

185. Cho m{g) hén hop NaQCO:;, K,C03 vao 5544g HyO duge
5544ml dung djch (A) c6 D = 1,0822g/ml Cho dung dich
HCl 0,1M tit tir vio dung dich (A) vh ludn khudy déu thiy
thoat ra 1,1 g khi COy vh cbn lai dung dich (B), cho dung
dich (B) tac dure véi dung dich Ca(OH)g du thu duge 1,5g
kit toa

1. Tinh m ?
9 Tinh thé tich dung dich HCl 0,1M da dimg ?
3. Tinh C% dung dijch (A) ? k

186. 1. Hoa tan h&t 0,1 mol kali vio 96,2g Hy0 thu duge dung
dich {A). Tinh ndng 4o % dung dich (A) ?
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Khi cho 0,1 mol K30 tan hét vao mig) dung dich (A)
thu duge dung dich (B} 6 néng d6 24%. Tinh m ?

3%

187. 1 Cho 250ml dung dich NaOH tic dung véi dung djch
chia 34,2g Alp(SO,)g thay tzo ra 7,8¢ két tia Tinh
nong 4o moldit ciia dung djch NaOH ?

2 Lay 250ml dung dich NaOH trén cho tdc dung véi
500m! dung djch chia hai mudi hoa tan Aly(SO4)g
0,07M va Fep(S04); 0,02M Loc két tia nung dén khifi
lugng khong déi Tinh thanh phin khéi luong chit rén
thu duge sau khi nung ?

188. Cho 5,05g hon hop gdm kali va mot kim loai kidm tdc dung
h&t véi Hp0. Sau phan ung cin ding hét 250ml dung djch
Hy504 0,3M dé trung hda hoin todn dung dich thu dugc.

1 Xdc dinh kim loai kigm bist rang ti 1@ khéi lugng nguyén
ti cta kim loai kiém chua bist va kali trong hén hop
l16n hon 1/4

2. Tinh % khéi lugng titng kim loai trong hdn hgp ?
189. Cho 16g hgp kim cla Ba va mot kim loai kidm tac dung
hét véi nuéc ta duge dung dich A va 3,36 lit Hy (dktc)

1. Can ding bao nhitu ml dung dich HCl 0,5M 48 trung
héa 1/10 dung djch A ?

2} Co can 1/10 dung dich A thi dudc bao nhitu gam chat
tan ?

3. Lay 1/10 dung djch A, thém vio d6 99ml dung dich
NapS04 0,1M, thay trong dung dich van con jon Ba®*,
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nhung néu théem tiép 2m! nia thi thay du ion SO3”
Xic dinh kim loai kiém °?

190. 13,0625g hon hgp (X) gdm mot mudi clorua va hidroxit cla
cung mdt kim loai kigm duge hova tan vio HpO tgo thanh
dung djch (A). Dién phan (cé vach ngan, dién cuc tro) dung
dich (A) thu duge 200mi dung dich (B} Dung dich (B} chi
con it chat tan va 6 nong 4o 1a 6% (D = 1,05g/ml} Cho
bigt 10 ml dung dich (B) phan ung vita di véi 5ml dung
dich HCI 2,25M .

1. Xéc dinh cong thic cdc chét trong hén hgp (X) va tinh
khdi lugng mdi chat ?

2 Tiép tuc dien phan dung dich (B) bang dong dién 96,54
Tinh thti glan dién phan dé néng do dung djch thay
dai 2% ?

C—KIM LOAI PHAN NHOM CHINH NHOM 1 (I14)

KIM LOAI KIEM THO

i-Vl TRI CUOA KIM LOAl PHAN NHOM CHINH NHOM 1
TRONG HE THONG TUAN HOAN

Kim loai phén nhém chinh nhém II (hay nhém Iy g0m c6
cic nguyén t6 sau :

Beri (be), magie (Mg), canxi (Ca), stronti (Sr), bari (Ba) va
radi (Ra).
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n-TINH CHAT VAT LI CUA KIM LOAI THUOC NHOM 1

Cac kim loai thudc nhém Iy c6 mjt s& tinh chat vat It
chung nhy sau :
— Nhigt d nong chiy va nhigt do sdi hoi thip (trir bari)
— Cac kim logi thupe nhém I, déu cing hon kim loai kiém
nhung déu mém hon nhém va ching déu Ja nhing kim loai nhe
vi ¢6 khi hugng rieng d < 3g/em? (trir bar)
~ C6 3 kifu mang tinh thé :
* Lang try lyc gidc ddu : Be, Mg
* Lap phuong tam dign : Ca, Sy
* Lap phuong tam khéi : Ba

HI-TINH CHAT HOA HOC CUA KIM LOAI THUOC NHOM 11,

— Cdc kim loai thudc nhdém I, ddu thudc nhém s:ns® nén
cdc nguyén ti déu o6 2 electron héa tri vh luon ludn o6 5 oxi
hoa bang + 2 trong moi hop chét.

+ Cac {kim logi thupc nhém II; do c6 ban kinh nguyén ti
tudng ddi lon so véi cic nguyén t5 khac trong ciing chu ki (chi
nhé hon kim logi kiém) nén déu d& nhubng 2 electron hay déu oo
tinh khi manh, tinh khi ting dan tit beri d&n radi

M-2 = M
Tinh khi cia cdc kim loai thudc nhém 1Ty duge thé hien
qua cic phan dng héa hgc sau day :
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i, Tac dung vdi phi kim

g) Tac dung voioxi:

— ( nhigt do thutng Be v& Mg phin dng cham véi oxi
khong khi tao thanh 1 ldp oxit b bho vé kim loai Cac kim loal
con lai phin dng vai oxi khong khi manh ligt hdn

— Khi d6t nong tit ci kim loai thudc nhém Il déu chay

trong khong khi va tao T1a axit -

tﬂ
M + 0y = 2MO (vdi M = Kim loai thupc nhdm 14)
R ’
tﬂ
Thi du : 2Ca + Oy = 2Ca0
- Pac biet nung bai oxit (BaD) trong khong khi sé tao

dude peoxit

i

con cac oxit Ca, St
xit va phan ung toa

-~ BeO thyc té khong tan trong nude MgO dang bdt x6p
ob tan mot it va rat cham trong nudc,
Ba khac d& tan trong nude tao thanh hidro

nhidu nhidt

by Tac dung véi hidro va cac phi kim \

F Phan (mg long qut Thi du

(M = Kim loai thubc nhém 11a)

42 o=l L Y
oM+ He = MHz tchitran Ca+Hy =CaHp .
Canxi hldma “

hidrua kim loai Ha

«M + Cla = MClz Mg + Cly = MgCla -
Magiz clorua
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.M-{-Sng Ba+S£BaS
\ Bari sunfua
«3M + N2 & MsNo 3Mg + Ny = MgN;
o Magié nitrua
v3M + 2P = MgPp Mg + 2P = MgP;
Magié photphua

2, Tic dung vdi dung dich axit
a) Tac dung véi dung dich axit nhy HC), Hy80, loang ..

Céc kim loai thupe nhém I, khi dé dang ion H* (hay
H40") trong dung dich axit (HCI, HyS04 loang ) tao thanh hidro
ty do

M 4 2HCI = MCl, + Hy?
M + 3CH;CO0H = M(CHy000), + H, 1 |
o

b) Tac dung véi dung dich axit ¢4 tinh oxl héa (HNOg, HoS0, dam dic)

- Tic dung vdi dung djch HNO; Ioa"uig :

. +§
Cac kim loai Iy ¢ tinh khit manh, c6 thé khit N clia dung

dich HNO; losing xutng N

9 ¥ 42 -3 : )
4M + 10HNO; = 4M(NOg), + NH,NOy\+ SH,0'

— Tdc dung véi dung djch IiN_Qa_dam dac
. .
V6i dung djch HNO,; dam dac, lusn luén thu%
A
M+ 4HNO3 = M(NOS)Z + 2N02 + 2H20 :
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— Tac dung véi dung dich HyS0, dam dac va nong :

Véi dung dich HpSO4 dam dac va néng, luon ludn thu duge

s, i

—

) +6 £ 12 +4
M+ 2H2804 = MSO4 + 8091 + 2H20

3. Tac dung vii nude
& nhiet do thudng

— Be khong phan tng, Mg khit cham Néu dun néng Mg
sé phan ung voi hoi nude 46 tao magie oxit v khi hidro

Mg + HyOtha) = MgO + Hat

- Ti Ca dén Ba : Khi.nugc manh va tao ra dung dich
bazd '

M+ 2H20 = M(OH)2 + Hg@

Tinh chdt tic dung véi nudc O nhigt do thubng dé tao ra
hidroxit (tan) va khi hidro rét giong voi kim loai kidm nén cic
kim loai Ca, Sr, Ba duge goi & kim loai kibm thd.

4. Tic dung vdi dung dich bazo

Chi c6 Be phan dng duge vdi dung dich bazd (NaOH, KOH,
Ba(OH)p .) @& tao mudi berilat va khi hidro.

Be + ZNEOH = N32B902 + Hz@

Natri berilat {tan)

194

SR
i
ok
3
&
e
7
&

il e AR Ll T i st

e R




IV-DIEU CHE KIM LOAI THUOC NHOM My

idc ;; i?huang phap chinh 1 dién phan mugi halogenua nong chay

i cia kim loai phan nhém chinh nhém I,

L

f Phuong trinh dién phan dang tdng quat :

d : Kim loai

MX, = M+ X, vei | M Kimloaill,
X : Halogen
, . dpne
Thi du : CaCly(rén) = Ca + Clyt
Mg
ich D-MOT SO HOP CHAT QUAN TRONG CUA CANXI
I~ CANXI OXIT (véi sing)

ra .
chc f L Tinh chat vit )

Canxi oxit hay vbi séng (CaQ) 1a chat rén, miu teing, cs
d9 néng chay cao (2582°C), d& hit nude va di tan trong nudc tao
thanh dung dich c6 tinh bazg

JH,

2. Tinh chit héa hoe

Canxi oxit {(Ca0) Ja 1 oxit bazg

a) Tac dung véi nude:  Phan Ung manh ligt va tda nhidu nhigt
tao thanh dung djch c6 tinh bagzg

Ca0 + HyO = Ca(OH), AH < 0
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b) Tac dung v&i dung dich axit: Phan ing tac mudi
Ca0 + 2HCl = CaClp + HoO
Ca0 + HZSO4 = CaS0y§ + H0

¢) Tac dung vdi oxit axit: Phan tng tao mudi

il

Ca0 + 80, = CaS0yg

i}

Ca0 + COp = CaCOy

CaO + 803 03804

d) The dung véi chatkht nhyu cachon

16 dién ( > 2000°C)
Ca0 + 3¢ ====== CaCy + CO?t

canxi eachua
Chi 7 :
Khong thé ding cdc chét khi thong thuong nhu Hp, Mg,
Al C, €O. d& khit CaO thanh kim loai Ca

3. Ung dung
Canxi oxit dugc dang nhidu trong xay dyng, cbong nghiép va
nbng nghiép

4, Pifu ché canxi oxit
a) Trong céng nghiép: Nhiét phan dd voi & 900°C
900°
CaCOg == Ca0 + COzt - Q
Mubn duge nhidu vdi cin dp dyng nguyén li chuyén dui can

bang Le Chatelier
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Yy va

* tang nhigt do ( t° = 900°C » Vi phan dng thy nhiét)

* gim dp sudt bang cach ddy COp ra khéi I (nhy the
mol COy trong 1b s& gidm nén can bang ci ciing bj phé hiy v
CaCO;z st bi phan hiy titp dé tao ra them Ca0)

b) Cac phuomg phap khic,

%D
* Ca(OH)2 = Ca0 + Hs0

to
* 202+ 02 = 2Ca0

1= CANXI HIDROXIT [Ca(OH),] (véi toi)

. Tinh chat vat i
Canxi hidroxit (Céi(é)H)g) la chat rin mau triing, it tan trong
nude (6 20°C : 1 lit nude hda tan duge 0,02 mol Ca(OH)y)

2. Tinh chat héa hoc
a) Vi thudc thirmay

Dung dich Ca(OH), con gol 1& nude véi, o6 tinh bazg yéu
hon NaOH nhung manh hdn nude amoniac. ‘

* Dung djch Ca(OH)y c6 tinh bazg mz_}nh, lam quy tim héa
xanh, lam phenolphtalein khong wau héa héng

b) Véi dung dich axit, oxitaxit: Phan dng tao musi
CaOH)z + 2HCI = CaCly+ 21,0  (a0Ch
Ca(OH); + €Oy = CaCO; 4 + HyO
Ca(OH)p + 200, = Ca(HCOy),

197



¢) Véi dung dich muéi: Phan ung thuong tao ra baza mdi
. Ca(OH)g + CuSO, = CaSO4 | + Cu(OH),
| + Ca(OH)p + FeCl = CaCl + Fe(OH)s
| + Ca(OH), + NayCO = CaCOz} + 2NaOH

d) Véi halogen.

2Ca{OH), + 2Cly = CaCly + Ca(ClO)y + 2H,0
1. Digu ché Ca{OH),
« Ca0 + H0 = Ca(OH),

dpdd
* CaCly+ 2H,0 == Hy! + Ca(OH); + Clyt

‘(véch ngé’m) Caht anaot

« CaCly + 2NaOH = Ca(OH)p} + 2NaCl

« Ca+ ZHEO = Ca(OH}2 + H2 1.

Ill— CANXI CACBONAT (dé vii) CaCO;

Canxi cachonat (CaCOg) cbn goi 1 dd voi 1a 1 chat 1in mau
trang, khéng tan trong nude, khong hit nude

f. Tinh chit hoa hoc

a) Tac dung véi nhigt

CaCOg bi phan hiy & 900°C

900°C
| CaC0y==0a0 + COy1
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nau

b) Téc dung véi dung dichaxit:  CaCOz 1a mudi ciia axit ydu (axit

cachonic) nén CaCOjg tan duge trong cic axit manh hon né* (HCl,
CH3COOH...) hofic axit tao ra né (F,CO; hay HyO + CO,)

+ CaCO + 2HOI = CaCly + HyO + CO, 1
+ CaCO4 + ZCH3COOH = (CH3COO)2CH + Hy0 + COyt

+ CaC0y + Hy0 + COp &2 Ca(HCOy),
(2)
Chiéu (1) : gidi thich sy xam thye cla nude mua (c6 chda
COy ) ddi voi da vai
Chigu (2) : giai thich sy tao thanh thach nha trong cic hang
dong, sy tao cin d4 vbi trong &m dun nude.
2. Dién chi CaCOy,

. CH(OH)z + COZ = CECO3$ + H20

tothtfﬁng
* Ca0 + COy === CaCOq
(t’=9006°C)
* Ca(OH), + NayCOy = CaCOq{ + 2ZNaOH.

* Ca(OH)g + Ca(HCOy); = 2CaC0y} + 2H,0

3. Ung duny

Canxi cachonat con goi 1a da vdi, dung lam vat lidu xay
dyng, sdn xudt voi s&ng, la nguyen lidu d8 sin xust xi mang, dat

den, chit don cho vat lidu cao su..
|
e

cathv:
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IV—~ CANXI SUNFAT (thach cao0) CaS0,

Canxi sunfat (CaSO,) con goi Ja thach cao la chit rAn mau
trdng, it tan trong nudc (1 it nuoc & 20°C hoa tan duge
1,1 x 1072 mol CaSOy)

Tiy theo lugng nude ket tinh co trong canxi sunfat, ta cd
3 loai :

~ (aSO, 2H0: I thach cao slng bén & nhigt 49 thubng

~ 92CaS0,; Hy0: la thach cao nung

180°C
2[CaS0, . 2H,0] == 2CaS0, HyO + 8H0
~ (aS0,: thach cao khan

v
il

360
03804 . ZHEO _— 03804 + 2H20

Thach cac dimg @8 ddc tugng, bé xuong gay, Jam phin viét
bang, lam chét k&t dinh trong vat lidu xéy dung (c6 trong thanh
phin cla xi ming)

- NUGC CUNG VA CACH LAM MEM NUGC
- PHAN BIET NUGC CUNG VA NUGC MEM

— Nudc cing I nudc cb chia nhidu ion Ca®* v Mgt (vai
ham lugng Ca®* = 20,04mg/lit; Mﬁ* = 12,16mg/lit}
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~ Nube mém Ja nude chida rdt it hoac khong chia ion
Ca®t va Mgt

Thi du : Nude lay tU cdc ngubn : ao, sudi, song, hé, bién,
giéng... Ja nude aing

e

55
&

Nude mua, nude cat Ia nude mém.

11- PHAN LOAI NUGC CUNG
L 3
Tuy thudc vao thanh phan anion gc axit oo trong nude cing

B e

?% nguti ta chia lam 2 loai nuée cing.
& Nube ciing Khi gée axit I Thi dy
& » Tem thai HCOF Ca(HCOs)2 ; Mg(HCOs)
* Vinh cdu . Cl” hode S0} CaCly ; MgCle
: CaS04 ; MgSO:

- TAC HAI CUA NUGC CUNG
Nudc cing giy nhidu téc hai cho dvi sing thutng ngay nhu;
~ Khi giat  d6  bing xa phong  hatri  stearat
(n = Cy7H35COONa) trong nudc cung sé tao ra mudi canxi stearat
Ca(n ~ Cy7Hgs . COO), la chat khong tan Chat ndy lam cho vai
sgi mau myc nat, mat khic gay lang phi xa phong

MR IR

— Thyc phim & lau chin vi gidm mui vi néu ding nuéc
cing dé ndu thic an

— Khi dun nudc cing tiong ndi hdi, mit trong cia ndi bj
phi 1 1dp cin Lép nay din nhist kém Jam hao phi chat dot. Ngoai
ra mudn cho nuéc sdi, vi ¢6 lop can din nhiét kém nén phai dun
néng ndi t6i nhigt do cao hon, hop kim ch# tao ndi dé bj oxi héa
nén n6i mau hu héng
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[V— CACH LAM MEM NUdc

Nguyén tac : Lam giam nong 4o ion calt, Mg?* trong nudc
cing bang cach chuyén 2 ion ty do ndy vho hdp chat khéng tan
hoac thay thé ching bing nhing cation khdc

(6 2 phudng phép dé lam mém nuéc : Phuong phap hoa
hoc va phuong phép frao ddi ion

{. Phugng phiap héa hoc

‘Dung héa chit & Bm ket tua cic ion Ca2* va Mg*"

a) Béi véi nude cung tam théf :

tﬂ
* Bun nudc : Ca(HCO3)2 = 030031, + HZO + COgT

Loc bb CaCOs | duge ‘nude mém
* Ding nudc ;'éi trong
Ca(HCOg)y + Ca(OH)y = 9CaC04 | + 2H0
b) D&i véi nude ciing vinh ot va tam thol ¢6 thé dimg dung dich
NagCOq, NagPOy. .
CaSO, + NagCO; = CaCOsi + NagS0y
Ca(HCOy), + NagCOz = CaC0z} + 2NaHCOs
3CaCly + 2NagPO = Cag(POy)p + 6NaCl

2. Phuong phip trao ddi ion (hién dai)
Cho nudc cing di qua chat nhya trao ddi fon (ionit) (6 day

la nhya trao d6i cation) cée ion Ca®", Mg‘% sé bi hap thu va dugc
trao @5 bdi fon H' hoic Na® ciia nhya

2112
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LUYEN TAP
de 191. Cho 10ml dung djch mudi canxi tic dung véi dung dich natri
an , _ cacbonat du ta thu duge 1 lugng chat ket tia. Loc ldy k&t
% tua dem nung d&n khéi lugng khong d8i duge 0,28 gam chat
6a - rin. Hay xéac dinh :
%’ a. Nong dd molllit cta jon Calt trong dung djch ban dau.
§ b. 86 gam ion canxi o6 trong I it dung djch ban diu
;i%f Giai
'- Ca®* + NayCOy = CaCOy ) + 2Na*
= Loc két tia CaCOj v dem nung ta thu duge 0,28g CaQ
;")%;i‘f
| CaCO3 = CaO + COxt
88 mol Ca0 = st mo] Ca*t = 028 _ 0,005mol
6
a. Néng 43 moldl cia Ca®* fmng dung djch ban ddu :
ch -
Cpp(Ca?t) = 0.005x1000 _ 0,5M
10
b. 85 gam jon Ca®* o6 trong 1 lit dung dich ban ddu.
m = 0,5 x 40 = 20gam
Laar g Vi khéi lugng electron rit nho, khong ding k& nén
khoi lugng cia ion canxi (Ca2+} coi nhu bing vdi khai lugng cda
kim loai canxi (Ca) va bing 40
o b 192. Hoa tan 1,8z mudi sunfat kim loai phan nhém chinh nhém

! IT trong nudc roi pha loang cho di 50ml dung djch. D& phan
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dng het véi dung dich nay cAn 20mi dung dich BaCly 0,76M.
Hay cho bigt :
a Néng 4o moll cia dung dich mudi sunfat da pha
ché

b Cong thic hoa hoc va cong thic ciu tgo clia mudi
sunfat kim loai phan nhém chinh nhém I Xac dinh

loai lien két
Giai
a. Néng dé molfi ctia dung djch M5O (M 1 kim loai TIa)

MSO4 + BaCly = BaS04 | + MClg

_ 95 mol BaCly = MSO; = 20x0,75 _ ¢,015mol
1000

— Néng @ mol/l cla dung dich MSOy:
1000x0,015 . g3
50
b. Céng thitc mudi MSOs
Khi lugng phan 0 cia mudi sunfat M.

oo+ 96 = b8 =120

0,015
> m = 24 Vay M = Mg (magi®)
Cong thic mudi MOy = MgS0,

oty

o AN
Cong thic cau tao @ Mg S
=07 0

i ~ lien ket ion : Mg -0
\ _ litn kbt cong héa tri § — O
\\ — lin kdt chomhan S 0
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193. Cho 10 gam 1 kim loai kiem thé tdc dung vei nude thy
duge 6,11 lit khi hidro (do ¢ 25°C va 1 at) Hay xac dinh tén
kim loai kiém thé di dung.
Gidi
A+ 2H0 = A(OH)p + Ha?
10g ——————> §]11]

Ma(®) = Vi = 22'4"(::3*25) ~ 24 451lit
3

Khsi 'lufgng mol nguydn t¥ cia A

- 24,451x10
6,11
Vay A = Ca {canxi)

Ma = 40,018

194. Hay thyc hién nhing bién héa héa hoc bang cach vigt phuong
trinh hda hoc va chg bigt didu kién cia phan ing :

CaCl, \(i\ % Ca0
& - CaC0y
Ca(HCOa)% TS oy POy,
Gidi
Cédc phuong trinh phan ng :
(1) CaCly - CaCO,4 ¢ CaCly + NagCOg = CaC0Og§ + 2NaCl
(2). CaCOy ~ Ca0 . CaCOy jj:0 Ca0 + COy ¢

3). CaQ - CaC0q : Ca0 +CO, = CaCOyq

(4). Ca(HCOg); > CaC0y : Ca(HCOg), = CaC0y § +H,0+COyt
hoac Ca(HCO,), + Ca(OH), = 2CaC0Og} + 2H,0
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(5) CaCOy = Ca(HCOg)3 - CaC0s + Hy0 + COg = Ca(HCOg),
(6). CaCOq —> Cag(POy)s :

3CaC0y + 2HgPO, = Cag(PQy)g + 3HoO + 3C0s1
195. a) Co 4 chit én dyng trong 4 lo rieng biet : NagCOj,

CaC0y, NagSO,, CaSO; 2H0. Lam thé nko dé phan bigt
duge ting chét, néu ta chi c6 HyO va dung dich HCI

b} Giai lai cu trén néu ching ta chi 6 dung dich HCI
loAing.

Giai
a) Ding nudc va dung dich HC!

Ca 4 chat NaQCO3, 03003, N32804, CaSO42H20 déu @

dang bot mau tring nén khong thé ding mau sic d8 phan bigt
duge.

— Ding nudc :

1ay 4 ong nghiém c6 chia sin nudc 1fi cho 4 chét trém,
mdi chit vao 1 &ng nghiém va khudy déu ta thdy chi co 2 chat
tan dige trong nude B NayCOs va NagSQOy ; 2 chét khong tan 1
CaCOy va CaS0,2H40.

~ Dang dung dich HCI
o Phan bidt 2 chit tan trong nudc

Cho 2 chit tan duge trong nude tic dung véi- dung dich
HC), chit nio cé khi bay ra la NagCOy , chdt NapSO; khong <0
hign tudng gi {chi tan nhung khong cdé khi)

NagCQq + 2HCl = 2NaCl + Hg0 + COq1
NagSO,; + HCl = khong phén dng.
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« Phan bigt 2 chat khong tan trong nudc

Cho Z chat khong tan trong nudc tic dung vdi dung djch

HCl, chit

nao co

khi thoat ra

CaS04.2Hp0 khéng phan ung.

03003 N chat

CaCOy + 2HCI = CaCly + HyO + COyt

con lai

Vay ta da phan bigt dugc 4 chat trén 6 thé tém tht héng

sd d8 nhu sau
n NazCOg NasS04 CaCOy Ca804 2H;0
HsO ten tan khing tan khing tan
HCl 100 Khéng phén $C0 khéng phén
ing, ing —J

b) Chi dung dung dich HCI

Ldy 4 &ng nghigm o chda sin dung djch HCI loang 18i cho
4 chat trén, mbi chat vio 1 ng nghitm va quan sit ta thdy :

— Néu bt tring la Na,SO,
cia dung dich HCl loang va kkhong c6 hign tugng gi khae.

: chit nay chi tan trong nude

~ Néu bdt trdng la NagCOj : chat ndy tan duge trong dung
dich HCl loang va khi tan c6 khi COq bay ra.

NayCOz + 2ZHCl = 2NaCi + HpO + COq1.

Tiép tyc thém Na,CO; vao cho dén khi khong con khi
COp bay ra khi dé trong dung dich khong con HCl Néu tigp tyc
them NapCOs, bt trdng s& tan tao dung dich trong sust.

~ Néu bt tring la CaCOg : chat nay tan duge trong dung
dich HCl loang va khi tan c6 khi COg bay ra :

CaC0z + 2HCI = CaCly + Hy0 + COp1.
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Tigp tuc them CaCOj vao cho dén khi khong con khi COy
bay 1a khi d6 trong dung dich khong con HC Néu tidp tuc thém
CaC0j, bat tring CaCOjg sé khong tan fam dung dich bi duc.

. Néu bot tréng la CaS042H0 chit nay khong tan trong
dung djch HCl loang. (vi khéng phan Gng vdi HCH

iR e P

Vay ta da phan bigt duge 4 chat trén

196. C6 3 chat rin dung trong 3 lo riéng biet : NaCl, CaCly,
MgCl, Hay tiinh bay phuong phap héa hoc @& nhan bigt
méi chat (cac dung cu vh hoa chit cAn thigt coi nhu cb dd)
Giai
Trude tign hoa tan 3 chdt NaCl, CaCly va MgCly vao nude
dé thanh 3 dung dich.

IR B U

Ding dung dich NagCOg cho tac dung véi 3 chat trén, ta thay:

— Véi NaCl : Khéng phén ung véi NagCOg, thu duge dung
dich trong sudt.

~ Véi CaCly : tao két tha tréng véi NagCO3,
CaCly + NagCOg = 2NaCl + CaC03!
— Véi MgClg : tac két tua trang vai NagCOg va co khi bay ra.
9MgCly + 2NaglO; + Hz0 = MgCO; Mg(OH)z| + 4NaCl + COz 1
N Vay ta da phan bigt dude 3 chit trén

197. Trong ty nhién cic nguyén t6 canxi v magié cd trong quang
dolomit : CaCO3 MgCO;z , tit quang nay hay trinh bay phudng
phap héa hoc didu ché

a) Hai chit rigng bigt la CaCOy va MgCOq
b) Hai kim loai rieng bigt 1a Ca va Mg

208
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Giai
a) Hoa tan hon hgp hai oxit CaO va MgO vio nude du va
khudy déu, loc ta duge phén dung dich nude loc I Ca(OH), va

phdn khong tan la Mg0
Ca0 + HyO = Ca(OH),
Suc COg via di vao dung dich nude loc ta thu duge két
tin CaCOjq
Ca(OH)g + €Oy = CaCOjy + Hy0

Cho phén khéng tan tic dung véi HCI dv sau 46 cho dung
dich sau phan ung tdc dung véi dung djch NayCO; , loc ta duge

két tia MgCOq
MgO + 2HCl = MgCly + Hy0
MgCly + Né)CO = MgCOg } + 2NaCl

b) Sau khi da difu ch& dugc neng bigt CaCOy va MgCOj;.
Ta cho 2 muéi riéng bidt nay tdc dung vii dung djch HCI sau ds
cd can dung dich, dién phan néng chiay duge Ca va Mg

03003 + QHCI - 03012 + 002 + Hgo

dfne
CaCly - Ca+ Cly
MgCO; + 2HCI = MgCly + CO, + Hy0

dfne
MgCl, = Mg + Cly

198. Cho 10 lit hén hop khi (dktc) ghm 6 Ny va COy di qua 2
lit dung dich Ca(OH)y 0,02M, thu duge 1 gam két tia Hay
xdc dinh phan tram theo thé tich cia CO, trong hén hgp
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Giai
S8 mol Ca(OH)y co trong 2 lit dung dich

2 x 0,02
1

= 0,04mol

85 mol kit tia CaCOjy : o= 00imel
100

Cho 10 lit hén hgp khi Ny va COp di qua 2 lit dung dich
Ca(OH)y 0,02M, chi c6 COp tic dung vdi Ca(OH)g theo 2 phin
ing sau :

CO, + Ca(OH) = CaCOz{ + Hy0 (1
HoO + COp + CaC0O4| = Ca(HCOs)¢
hay 200, + Ca(OH); = Ca(HCOg) (2)

Bién lufn : S

Cé 2 trubing hop cd thé xay ra :

~ Phan ung chi tao 1 mudi CaCOsl.

— Hotc phan ung tao 2 mudi CaCO3| va Ca(HCOg)g.

a) Trwong hop 1 : Phan dng chi tao 1 mudi CaCOgl (hay
chi xay ra phan dng (1))

3

CO, + Ca(OH)y = CaC0Oz4 + HyO
» Trude phan tng x mol 0,04mol
» Liic phan ung x mol — x mol x mol (véi x=0,01mol)

« Sau phan uing 0 mol (0,04-x)mol  x mol (vdi x=0,01mol}

hay 0 mol 0,03 mol 0,01 mol
Vay Ca(OH), la lugng du khi d6 5 mol COp = 0,01mol

210
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hay thé tich COz : Vcoz = 0,01 x 224 = 0,224 Jit

Phén trim theo th€ tich cia €O, trong hén hep :

Weo, = 2224 ;} 100% _ | g o4

b) Trutmg hop 2 : Phan tng tao 2 musi CaCOqg} va

Ca (HCOq)y (hay xay ra 2 phan tng (1) va (2))

Trong trutng hop nay s§ mol CO, phii mam trong khodng

nea (OH), < nco, < Z2ng, (OH), hay 0,04mol < ¢, < 0,08mol.

Goi u va v la s5 mol Ca(OH), dy phan Ung (1) va (2) ta

c6
COy + Ca(OH), = CaCQ34 + Hy0
umol « u mol{?'—* u m‘OI
2C0y + Ca(OH)y = Ca(HCOy),
Zvmol « vmel = vmol

56 mol Ca(OH), : NeaoH), = U+ v = 0,04mol

o 1
86 mol CaCOz) : n Co, =4 = —— = 0,0lmol
3 CaCo, 100

Vay v = 0,04 - 0,01 = 0,03 mol

88 mol COy : dy phan ing (1) va (2)

il

ngp, = u+2v = 0,01+ 0,03x2 = 0,07mol
2

Thé tich CO, : Veo, = 0,07x 224 = 1,568}t

Phan tram theo thé tich CO, trong hén hgp

%Veo, = 1,568 x 100% _ 15,68% ’
10

W
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199. Hoa tan 5,94 gam hén hop 2 mubi clorua ctia 2 kim logl A

va B (A va B2 kim loai thupc phan nhom chinh nhém
ID) vao nude, duge 100 mi dung dich X D& lam két tia hét
ion CI” co trong dung dich X, nguti ta cho dung dich X
tac dung vdi dung dich AgNO3 va thu duge 17,22g két tda
Lac bo két tia, duge dung dich Y ¢6 thé tich 200ml Cb
can dung dich Y, dugc m gam héon hgp mudt lkhan i
a Tinh khéi lugng cia m gam mubi khan
b Xdc dinh cong thic héa hoc ciia 2 mudi clorua Bit
(i lo khi lugng nguyén td cua Adsivai Blad:3
vh trong hén hgp mudi ban dau co ti e so phan t
mubi A d6i véi so phan ti mudi B al:3
¢ Tinh néng do molflit cia cdc muéi trong dung dich
X va dung dich Y
Gigi
a Tinh khoi legng cic m gan mudi khan
Cau nay co thé giai bang nhidu cach khdc nhau :

Céch 1 : Ding dinh luat bao toan ichoi lugng (1 BTKL)

Goi x, y 1 s0 mol cua 2 mudi ACly va BCly co trong 5,94g

hén hop.

ACly + 2AgNOz = 2AgCH} + A(NOg)s (1)
x mol  2x mol 9% pol ¥ mol
BCl, + 24gN0; = 2AgCl} + B(NG;z)o {2

y mol 2y mol 2y mol y mol

S5 mol AgCl} = st mol AgNOg = 2xty) = 11,22 . ¢,12mol
1435

Vay X+ y= 0,06‘ mol (3
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Ap dung dL BTKL ta co :
Khsi lugng :

M(ACI, + BCl) T MAgNO; = Magll + MANOy), + BNOy,]
dung dich Y c6 chia m gam hén hgp musi khan B A(NOj), v
B(NO3)y Vay khoi lugng m gam hén hop mudi khan nitrat I :

DYANO,), + B(NOg),] = 5,94 + 0,12 x 170 - 17,22 = 9,12gam

Cach 2 : Dimg db tang gidm khéi lugng

Dya theo 2 phudng trinh phan ng (1) va (2) & trén ta thay:
JKhi thay 1 mol AClp bang 1 mol A(NOg)s thi khéi lugng tang :

Am = [a+124] - [2 + T1] = 63
Khi thay x mol ACl; bing x mol A(NOg)y thi khéi hrong ting
53x(g) ;
+ Tudng tu thay 1 mol BCly bang 1 mol B(NOg)y thi Am = 53g
y mol y mol Am = B3y(g)
Tém lai :

Khi thay (x + y) mol hén hgp (ACl3,BCl) bing (x + ¥)
mol hon hgp [A(NOg)y + B(NOj)p] thi khéi lugng tang 53(x + y)

gam
Theo (3) x + y = 0,06 mol

Vay khoi lugng m gam musi nitrat B .

m = 594 +53x 0,06 = 9,12gem
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Cach 3 : Ding khdi lugng phan tt trung binh :

Goi DClp la chit c6 khéi lugng phan t¢ trung binh dai
dizn cho ACly =x mol va BCly =y mol Vay s6 mol cia DClgy
Ia x + y) mol

DCl,  + 2AgNO; = 2AgCl} + D(NOg)y

mol: (x+y) 2x+y 2x+y &ty

S6 mol :
1 11722 -
npel, = DDNOg), = gnggcz = -é %}gg = 0,06mol = x+vy

Khoi lugng phan ti cia DCly la

T o 594

Mpa, = o 99 = d+ 71 — d = 28

Khoi lugng phan ti clia D{NOz) la
Mpog, = 4+ 62X 2 = 28+62x 2 = 152
Khoi htgng m gam mudi khan nitrat D(NOg)g la :
m = 162 x 0,06 = 9,12
b. Xéc dinh cong thitc héa hoc ctia 2 mudi clorua
Goi a, b la khéi lugng nguyén td cia A va B
o Khéi lugng hdén hgp mudi clorua : ACly + BCly

fa + Tlx + (b + Thy = 594g

hay :  {ax + by) + 7Tlx + y) = 5,94 4)
. 85 mol AgCl 2(x+y) = +22 = g2
143,5
= x+y = 0,06mol (6)
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A

* Ti le khéi lugng nguyen t¢ 2 . a_s (6)
B b 3

* Ti Iz s5 mol ACl, : BC, .1 N

¥ 3

Tir 4 phuong trinh niy gidi ra ta o6 :

a=40 = A = Ca

b=24 - B = Mg

x = 0,015 ; y = 0,045 mol - CaCly = 0,015mol

MgCl, = 0,045mol
c. Néng dd molllit cia CaCl, va MgCly trong dung dich X;

va ctia Ca(NOg)s va Mg(NOs)y trong dung djch Y.

Trong dung djch X, nong dp molflit cia

CaCly :  Ciyyary = 0;‘:):]5 x 1000 = 0,15M

0,045 x 1000 :
MgClg . CMWgClgl = T = 0,45M

Trong dung dich Y, néng do molflit ciia :

0,015 X 1000
Ca(NO3)2 : CM[CE{NO:,)E} = —m—z—o——om»—- = 0,075M

0,045 x 1000
Mg(NO3)2 H CMEMg(Noa)g] = 200 = 0,225M
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200. Xét cic nguyén td sau :
568 308 82 71Ds 0B
{ Vit ciiu hinh electron cia ching

9. Dya vao ciu hinh electron hay xac dinh vi trl cta cac
nguyén té d6 trong bang HTTH. (Tra loi theo chu hoi
sau vh cb gidi thich)

eI L

a) S6 chu ki ?

b) Phan nhém chinh hay phy ?
c) 58 nhém
d) S8 hang (chiin hay lé trong chu ki lon)

3 Dua vao vi tri da xéq dinh & cau 2 hiy dy dedn cac
tinh chit héa hoc cd ban cia geA va gidl thich

an

a) A la kim loai ?7 phi kim 7 khi trd ?
b) Dinh héa tri cao nhét etia A 401 vdi oxi
¢) Vigt cong thie oxit cao nhét

d) Oxit cao nhét va hidroxit ¢6 tinh gi ? (axit ? bazd?
luéng tinh ?)

g) Cong thic véi hidro

201. 'So sanh sy giong nhau va khdc nhau gida
1 Na va Mg 3 Be va Mg
2 K va Ca 4, Mg va Ca
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1202. BS tic chudi phan ung, 6 ghi 15 didu kien phan ung :
1. Ca = CaCy - CaCl; = Ca(OH); - CaQ -
CaCO3 = Ca(HCOg); = CaCOy -~ CaCly = Ca

2 Da voi ~» vdi > voi tof (nude véi) ~> clorua voi
= camxi clorua - canxi nitrat - canxi nitrit
> canxi oxalat > thach cao séng ~> thach cao

nung - thach cao khan - vaj

3. Canxi clorva = canxi — vbi - canxi cachua -
canxi sunfat - canxi sunfua - canxi photphat

=> canxi dihidro photphat > canxi sunfat

4. Canxi - canxi hydrua - canxi hidroxit = canxi
axetat ~> axeton — propanol -2 - propen - alil

n

clorua

208. B8 tdc cdc phan tng sau day va xic dinh 16 loai phan ng

1 BMg+fo = I+ 2%

F
2

'._?’:
o
i
E
i
&

2 U+ > Kr+ D)+ 3 In
3 %Na - %%Mg+?

14088 g ..}_E."?’ ?

i

204. Vigt 5 loai phin wung khdc nhau trong do nguyén t¥ kim
loai kiém thé (M) bién thamh jon M2t

205. Vigt 8 loai phan tng khic nhau duge ding dé didu che canxi
cachonat.
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906. (6 bao nhiéu loai phén ing khac nhau duge dung 48 didu che:
1. Canxi hidroxit
9 Canxi kim loal
Vit phuong trinh phan ing minh hoa

907. Tir dung dich HCl va CaCOg viét cac phudng trinh phan
ing didu ché 11 chit khdc nhau, trong d6 co 4 chédt la don

chat.
908, Hay néu phuong phip va vigt phén ¢ng minh hoa dé tinh
g 211.
1. FeCly c6 lan BaCly
2 BaCly cé lan Fe(f\l03)3 912
3 Canxi sunfat cé lan canxi cachonat va natri cacbonat.
209. Tach i ting chat sau day v’ khoi hdn hop 913
{ Chét tén : Zn, Fe, Cy, Ca0
9 Chét rén : AlCly, FeClg, BaCly
4 Chéit rén : BeCly, MgCly, BaCly 214
4 Chat 1an : AICl;, MgClp, NaCl
210, Nhan biét cic lo mét nhan dyng cdc chét :
1. Chi ding them mdt hoa chit, hay xdc dinh :
« Thé tén : Be, Mg, K, BaCly, MgCly 2
fi Thé rén : Cu, Be, Mg 91

y Thé tin : NayCOy, €20, MgCly, Ba(HCOz)g

4. Dung dich : Glixerin, HCOOH, CH4COOH, glucozd,
NB.OH, BaCig, Na2003, NHQSO,;, NaN03

i~
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211,

212.

213.

214.

215.

216.

2 Khéng ding thém hda chat nao khac, hay xac dinh .

@ 6 dung dich : HyS0,, Ba(NO3),, MgCl,, Zn(NOg), |
NaOH,CuS0,

B. 4 dung dich : NayS0y, BaCly, CuS0y, Be(NOg)s
¥. 4 dung djch : MgCl, NazPOy, NaOH, AgNO,

3. 5 dung dJCh : N&zCOg, FE(NO3)2, MgSO4, HZSO4,
BH(NO3)2

Chi diing HyO va HCI lam ths nao nhan bigt 4 chét rin
K3C0;4, BaCQj, MgS0,, CaSO, . 2Ho0 dung trong cic lo mét
nhén

Duyng cu va héa chat cs dg. Hay trinh bay phuong phép héa
hoc d€ nhan bist cde chat rin: BeCly CaCl,, MgCly, BaCl,

Biing phuong phép héa hoc hay phan bist 3 e dung 3 chat
long : Nudc nguyén chat, nude cing tam thii, nude cing
vinh cttu '

Thé nao Ia nudc cing ? Hiy vigt cong thic héa hoc ciia
nhing mudi cd thé o trong céc loai nudc aing sau

1. Nude cing tam thyi
2. Nudc cing vinh city

Phan loai nudc cing, trong méi loai hay trinh bay cic phuong
phép va vigt phan ing hea hoe dé Jam mém nudc.

Cé 3 nguyen t§ A, B, C. Hop chat cia B va € khi hoa tan
trong HyO cho dung dich D ¢4 tink axit. Hop chat cia A
va B hoa tan trong Hy0 cho mat dung dich c6 tinh kism.
Hop chit cta A, B, C khéng tan trong Hg0 nhung tan trong
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217.

218.

219.

220.

221.

220

dung dich D Xac dinh cac nguyén t8 phit hop vii A, B, C
Vigt cac phudng trinh phan ung

Cho bari kim loai 1¥n higt vao cac dung dich NaHCOs;,
C'LESO4 (NH4)ZSO4, Al(NOS)3, Mgc;z s NB.OH Néu hsén fugng
xay ra va viét phudng trinh phan dng

Ciai thich cc hién tugng quan sat dude Vigt phuong trinh
phan ng

1 Nho tit tit dung dich HyPOy vao dung dich Ba(OH)y
9 Nho tit it dung dich Ba(OH)y vao dung dich HgPOy
Cho 24,8¢ hén hgp gom kim loai kism th M vh oxit cla

n6 tée dung véi HCl du ta thu duge 55,5g mudi khan Xac
dinh kim loai M va thanh phan khoi lugng hon hop ddu.

Hoa tan mot oxit kim loai héa trj 2 bang mot lugng via di
dung dich Hp80, 10% ta thu dude dung dich mudi nong do
11,8% Xéc dinh khoi lugng nguyén t va tén kim loai

Mot hén hop X gém 8 kim loai A, B, C trong d6 theo thit
fy s

Khsi lugng mguyén ti cia A, B, C hop thanh 1 cip s0
chng va co tong so khSi lugng nguyen ti¥ bang 120
don vi C

1

S5 mol cia A, B, C hop thanh 1 cfip s0 nhan
1 Dinh tén ciia 3 kim loai A, B, €

9 Hua tan hoan toan 232g hbn hgp X vho HCI du ta
thu duge 15,68 lit Hy (ditc) Dinh thank phin khai
ligng cia A, B, C trong hén hop X
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222. Mot hén hgp X gom 2 kim loai A, B déu c6 héa tri 2 va
c6 nguyén ti higng My<Mp , bigt fing :
1 Neéu A, B dugc tron theo s8 mol bing nhau thi 10,4g
hon hop X phan ing véi HNOg dac, du sé sinh ra 12
lit khi NO,
2 Néu A, B duge tron theo khéi lugng bing nhau thi
12,8z hén hgp X phan ing vdi HNOy dac, du sé ginh
ra 15,6 lit khi NOZ1 '

3. Diéu kien thi nghiém : V, mol = 30lit. Tim 2 kim loai
A B

223. D&t hoan toan mot hén hop gobm 2 kim loai A vh B (trong
dé A va B cd héa tri 1 va 2 tuong ung va 6 khi lugng
2,3g A va 0,9g B} ta thu duge 5,6g hén hop 2 oxit

Xdc dinh A va B bigt rhng tong 6 khoi lugng nguyen td
cla A v2 B bhng khéi ludng nguyén ti oxi :

Hoa tan 6,9g A va 09g B vio 100g nude ta thu duge 1
dung dich trong sudt. Dinh néng d phan tram vh néng 4o
mol/l cia chat tan ¢6 trong dung dich, bist khéi lugng riéng
cia dung dich d = 1,073g/m

224. Nung hon hgp gom 48g SiO, va 57,6g Mg khi xit 1i khoi
chit thu duge bang dung dich HCI thay thoat ra 13,44 lit
Hg (d {tC)

a Viét phuong trinh phan ung xay ra
b. Xdc dinh lugng Si tao thanh
: S8 = 28 ; Mg = 24
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225. Mot ming Mg bi oxi héa mdt phén chia lam 2 phén bang
nhau

— DPhan 1 : Hoa tan hét trong dung dich HCI thi duge
3,136 lit khi Co can thu duge 14,26g rdn A

— Phan 11 : Hoa tan hét dung dich HNOg thu duge 0,448
lit khi X nguyén chét, phin dung dich cd can duge
23g 130 B.

1 Tinh thanh phin phén tram Mg bi oxi hda

" 2 Xic dinh cong thic phén tit khi X (chc thé tich do @
dkic)

F— NHOM

I~ VI TRi CUA NHOM TRONG HE THONG TUAN HOAN -
CAU TAO NGUYEN TU CUA NHOM

Nhom la nguyén t5 héa hoc thudc phan nhém chinh nhom
1l (IIIA), chu Id 8, so tht ty 13 trong bang hé thémg tuan hoan,

Cau hinh electron (Z = 13} : 1s? 2¢° 2p 3s% 3p
Lp electron ngoai cling : 3¢% 3p
Al 1a nguyén t8 ho p 6 3 electron hoa tri

1Ia

B
Chu la 3 Mg| Al| Si

Tinh kim loai cGa nhom : B < Al
Mg > Al > Si
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(1-CAU TAO TINH THE VA TINH CHAT VAT Li cOA NHOM
KIM LOAI

~ Nhdm c6 ciu tao mang ap phuong tam dign, mat dp
electron ty do tuong doi lon do d6 nhom o6 dd dan dign va dan
nhigt cao, dugc thay dong trong vite sin xufit cic vat dung din
dign va dan nhigt, nhiet dp nong chiy va nhigt do spj tudng dng
cia nhom la 660°C(t,) va 2500°C(t,)

o] trang thai don chat, nhom 14 mot kim loai mau tréng bac,
bt nhém dac bigt giv duge min tring, do d6 né duge ding Jam
son mau tring bac.

~ Nhom khd bén v dai, do d6 6 thé ki sgi hoe dit
mong d& dang. Uu didm Jén cia nhom Ja nhe va bén nén nhom
va cic hop kim eda nhom B nhing nguyén ligu khong thé thigy
trong ki thuat giao thomg van tai, dic bigt trong ki ngh¢ hang
khong. E

II-TINH CHAT HOA HoC

Trong day dign héa hoc, nhom ding lign sau cdc nguyén to
thudc nhém I, I nén nhom Ja kim logi 6 tinh khtt pianh

Trong t4t cd cdc phan Ung héa hgc : Al -3¢ - AP+t

1. Tic dung véi don chat

Nhom tic dung manh ligt véi cac phi kim hoat dong manh
nhu halogen, oxi, vu huynh.

Nhom ty bsc chdy khi tiép xic vdi halogen.

] +3
ZAI + 3X2 - 2A]X3 + Q
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Khi dun nong, nhom tac dung véi hru huynh

)

tC
2Al + a8 = AigSa

Bot nhom chdy trong khong khi cho ngon lita sang chéi

'c
4AL + 302 = 2%203 + 2% 380}{0&1

Nhom ciing tic dung vdi 0, cla khong khi & nhigt do thutng.
Tuy nhién d diéu kign thuong, ching ta thily nhom “trd”, no khong
bi bisn doi gi trong khong khi cing nhu khi tifp xic vdi nude
Thye ra trong khong khi nhom nguyén chit nhanh chéng b bao

. . 0 . .
phit mot ldp Al;O5 téit bén va mong (100A) Néu lop nay bj mit
di, su oxi hda tigp tuc di shu viio phan trong cia nhom kim loai

Thi nghi¢gm : Al b oxi hoatrong khong khi sau khi mét

l6p nhom oxit hao vé

Day nhom sach dude nhing vao thiy ngan (hohc HgClg).
Lic lay day nhom ra trén bé mal nhom co mdt ldp hén hong
mong. Lap nay khong cho tao 1dp oxit lién tye va kin, do d6 nhom
bj oxi héa ting diém nho nhu moc long to

¢J nhigt db rat cao, nhom két hop true tip véi G, Ny
800°C
4Al + 3C == ALCy

800°C
2A1 + Ny w==== 2AIN

3. Tic dung vdi hop chit

a) Tac dung véi nuge : Cac d6 dung bang nhom khong tac dung
vdi nude ¢ nhigt do thutng va ci § nhigt do sbi cua nude vi cd
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n

lop AlgO5 la chéf{; rin, khéng tan trong nude, bas vé khéng che
Al tiép xtic véi HpO Nhom nguyén chat tac dung véi nudc tao
l6p hidroxit 2Al + 6H;0 = 2AIOH)q| + 3H, 1.

Al(OH); 1a chét k&t tda dang keo mau tring bao kin bé mat
kim loai nhoém, ngin cich khéng cho nham tiép xic véi nude dé
phan dng ti€p nida

b} Phan ing véi dung dich kiém :
Dau tién Al phan dng véi nudc:

2AI + 6H,0 = 2A1(0H), + 3H, (1)
AXOH)z 1z hidroxit luong tinh nén

ANOH)3 + NaOH = NaAlO, + 2H,0 @)

() + (2 Al+HzO + NaOH = NaAlOg + .;:Hz

Al + H;0 + OH™ = A7 + 31,
2

Chinhk xdc hon

2A1 + 2NaOH + 6Hz0 = 2Na[Al(OH)4] + 3H,
Natri tetrahidroxoaluminat.
Ban dau phan ing cham nhung sau phan Wng xiy ra manh
figt

a) Tae dung v&i dung dich axit

Al khi dé dang fon HT trong dung djch axit nhu HC,
H80, loding

2Al + 6HCl = 2AIC1; + 3Hyt
2Al + 3H2804 = A]2(804)3 + 3H2T
lodng
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Phuong trinh ion : 241 + 6H' = 24P + 3Hy1.

— Al khong tic dung véi cdc dung dich axit HNOz va
Ho80, dam dac, ngudi; kim loai Al bi thu dong héa bii HaS0,
HNO, dam dac ngudi. VI vay nguti ta c6 thé ding cac thing bing
nhtm @8 chuyén chd nhing axit dhc ngudi néi trén.

HNO3 Hp80, dam dac néng, HNO; loang tdc dyng vai Al @
Al + 6HNO; (dam dac nong) = AlNOg); + 3NOs + 3H0
94l + 6H,80, (dd néng) = Aly(SOy)z + 350, + 6H0

Al + 4HNO;3 (lodng) = AlNOg)3 + NO + 2H,0

d) Tac dung vét kim foai oxit iém hoat dgng hon nhém

O nhigt do cao Al khit duge nhidu ion lim loai trong oxit
(FegOg, CroQq, CuO.) thanh kim loai ty do Day la phuong phap .
nhigt nhom, phuong phép 4p dung tinh khi cla Al a8 ly kim
loai hoat dong kém Al ra khoi oxit cia ching

4

F8203 4+ 2A1

AlgOq + 2Fe + Q
bing Mg

4]

£C
CrqoOg + 281 = AlbOg + 20r + Q

tC :
3Cu0 + 281 = Al03+ 3Cu +Q

Tém lai, Al Ja chit khd kha manh (dé bj oxi héa), tuy vy
né bén trong khong khi vi c6 ldp bio vé la AlyO; .
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iv— UNG DUNG CUA NHOM

Nhom la kim loai duge tng dyng réng rai (sau sit) trong
nhidu nganh kinh t& quic dan va di song thudng nghy Nhing
ing dung cia nhom cé lidn quan chat cha véi tink chat vat Ii va
hoa hoc cla nhém

* Nhém va hgp kim nhom :
— C6 dic tinh bén va nhe duge dung lam vat lidu ché tao
mdy bay, 0td, t&n lifa, tau va try

~ C6 mau tring bac, dep dudc ding xay dung nha cia va
trang tri ndi that. '

* Nhém c6 tinh din dign va din nhigt t6t, duge dung lam
day cdp din dién cao thé thay cho ding va kim loai dit tidn

* Nhdm ding ché tao thist bi trao déi nhiét, cic dyng cu
dun ndlu, vita ¢6 vé dep, vira bén, tigt kiem nang lugng Gifly nhém
ding bao g6i thye phim, cdc loai banh keo, khong gdy doc hai
cho sic khde con ngudi

Bot nhém ding d8 han dudng ray va didu ché cdc kim loai
kém hoat dong

G- HOP CHAT CUA NHOM

I- NHOM OXIT ALO,

L Tinh chit vit l

Nhom oxit 12 mét chat rn tinh thé, chju nhigt &t t5t va
rit cing, khéng tan trong nudc. Nhom oxit c6 nhidu dang thu
hinh va thudng tdn tai dusi dang polime
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Nhing dang tinh thé bn nhit B AlOy (mang khGi mat
thoi) va AlyOs (mang lap phudng)

Dang thit hinh nguyén chét la nhiing tinh thé trong subt,
khong mau, nhung khi Hn tap chit né cho ngoc Tubi ¢ mau db
(mau cta tap chét G ) hoic ngoc xaphia mau xanh (mau cha

tap chét Felt va Ti*") Ngoc rubi va ngoc xaphia la nhing dd
quy, hién nay da difu che nhén tao duge

2. Tirh chdt hda hoc

() dang tinh thé, cic oxit nhom rdt bén vé mét héa hoc,
khong tdc dung véi HoO , cde dung dich axit Dung dich kiém

chi pha hiy ching khi dun néng lau.

¢ dang vo dinh hinh, nhom oxit hoat ddng hdn, né cd thé
tac dung véi kifm va vdi axit (Thé hién tinh chit ludng tinh)
a) Tinh bén:

~ AlgO3 12 hop chét ion rét bén viing, néng chay ¢ nhigt
do trén 2000°C ma khéng bi phén hdy

— Sy khit AlO; d8 c6 nhom kim logi rit khé khan.
Al,03 khong téc dung véi H,, CO & nhigt do no, Al,Og tdc dung

véi C khong cho nhom lim loai ma cho nhom cachua

. tGC )
241,05 + 9C == ALz + 6C0O
»2000°

D& c6 nhom kim loal phucng phap duy nhat Ia dién phén
néng chay

A0 ¢ opl+ 202
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b) Tinh chat ludng tinh :

Al 14 oxit bazd khi tic dyng véi axit manh
AlyO; + 6HC] = 2AICk + 3H,0

AlO3 la oxit axit khi tic dung véi bazs manh
Alz03 + 2NaOH = 2NaAlO, + H,0
AlpOg + 20H™ = 24107 + H,0

Trong 1o cao : AlO; + Cal = AlyO5 . Ca0.

3. Ung dung cda nhém oxit
Mot hegng 16n nhém oxit duge ding dé didu ché n}mm
Mot phan dung lam chat xic tde, chit it dm

Tinh thé nhom oxit trong subt khéng mau hoac 6 mau, mit
phdn dung lam 48 na trang, mot phan ding ch& tao cic chi tidt
trong cdc nghnh ki thuat chinh xdc nhu chan kinh dong hé, may
phat lade...

Nhom oxit cé lAn tap chat c6 d6 rén cao duge dimg lam da
mai, .

I~ NHOM HIDROXIT : Al(OH),
1. Pidu ch€ : Trong nude nhém hidroxit 1a chit ket tia
keo duge didu ch& chi y&u tir mudi nhom (A13+)

AP + 30H = Al(OH)3} keo tring
via dd

APt + 3NH; + 8H,0 = AlOH)g{ + 3NH;
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Cac mudi nhom cachua, sunfua, nitrua, mudi aluminat, déu
bi thity phan manh tao nhom hidroxit

AlLCy + 12H,0 = 4AI(OH)g| + 3CH, 1
AIN + SHyO = AIOH)3| + NHgjt
AlgSy + 6Hy0 = 2AOH)3) + SHsS1¢
A0 + 2H0 i AI(OH)g} + OH~

2. Tinh c¢hdt hoa hoc

a) Tinh bén:

Al(OH)3 la hgp chit lkém bén :

A\

¢
ZAL(OH):.! = Algos"ff‘ 3H20
b) Tinh chét hudng tinh

— AI(OH)y thé hign tinh bazo khi téc dyng véi dung dich
axit manh :

3HCI + AI(OH)3 = AICly + 3H,0
3HgS804 + 2AKOH); = Alp(804)3 + 6HO
3HNO; + Al(OH); = Al(NOy)3 + 3Hs0
Phuong trinh ion : 3H'+AI(OH); = A" + 3H,0
[
Al(OH)3 12 bazo y8u khong tac dung vdi COg

~ Al(OH)y thé hién tinh axit : HAIOp HO {axit aluminic)
khi tac dung vai dung dich kifm

HAIO, HyO + NaOH = NaAlO, + 2Hy0
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2HAIOp H;0 + Ba(OH)y = Ba(AlOy); + 4H,0
Al(OH) + OH™ = Al0; + 2H,0.

- MUOI NHOM (AR

L. Cic mudi nhém tan trong nwic bi thiy phin :
APT +H0 = AOH) + HY
AP* + 9H,0 = AlOH)} +oH"

hay 2AP* + 6H,0 = 2ANOH), + 6H'

Mot phin muti nhém bj thiy phan
A;a“:g 8H,0 = Al(OH)g{ + 3H*

Do két tda A!(OH)a' dang keo nhdy, kéo theo cic chat bin

co lan trong Hg0.

Ngodi ra dung dich musi ahom (AP*) duge xem nhy axit
theo Bronsted vi sy hign dign proton Hz0" trong dung djch.

2. Mot s6 muéi nhém quan trong

a) NhSm sunfat:  Mudi nhom sunfat c6 nhidu ing dung & musi
kép kali va nhém ngam nudc (c6 tén phén chua), ¢6 cong thic
héa hoc

K2804 . A12(804)3 . 24H20 4
hay KAI(8O4)y - 12H,0. (phén chua)

.1 Muéi nay duge ding trong nganh thuje da, cong nghigp gidy,
chit cAm méau trong nganh nhudm vai, chat lam trong nude.
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by Nhém clorua AiCl:  Mudi nhom clorua ding lam chét xde tac
trong cong nghiép ché bign dau mo va téng hgp nhitu hdp chéat
hita cd AlCl; thé hign tinh axit (Bronsted) qua phan dng

9AICl, + 3NagCOy + 3H0 = 2A(OH); + 6NaCl + 3CO,

IV — HOP KIM CUA NHOM

HOp KM CUA NHOM

Tén hop kim Thanh phén Tinh chét Ung dung

Duyra Al (94%), Cu (4%},| Bén, nhe Ché tao may bay, t,
Mn, Mg, Si.. xe Ita.,

Silumin | Al, Si {10 — 14%) | Nhe, bén, dn khuén | Dc chi tigt méy

Almelec | Al (98,5%), Mg, Si,| Dién txd nhd, dai, bén| Day din dién cao th
Fe.

Electron Al (10,5%), Mg| Nhe, bén déi vii va] Ché tao tdu vi try,
(83,3%), Zn, Mn.., cham va nhigt dg vé tinh

H~ SAN XUAT NHOM

I- NHOM TRONG TU NHIEN

Nhom la kim loai hoat déng héa hoc manh d& bi oxi hoa,
do 46 khong gap nhom ¢ trang thai ty do trong thign nhign Nhom
I nguyén t6 ding hang thd ba sau oxi va silic trong vo Trai Dat;

Hop chit cia nhém vdt phong phd.
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Dat sét :  AlOs 25i0, . 2H,0
Mica : KO- 3A1,0, 6510,
Boxit  : AlO; . nH,0
Criolit : 3NaF . AlFy

I~ SAN XUAT NHOM

1. Nguyén lidu : Quang boxit Aly03 - nHo0 (l4n Si0,, FagOy)

2. Nguyén tac : Kh jon A%t trong hgp chat thianh nhom
lim loai AP* 436 > AL

3. Phwong phip : Su kbt ion AT it khe khan, khong
. thé dimg nhimg chat khi nhy C, CO, Hy .. Do dé ngudi ta tim
ra phudng phdp dign phan néng chdy. Qua cic giai doan sau :

~ Tinh ché AlOq trong quing baxit :

Quang boxit sau khi nghidn nhé duge ndu trong dung dich
xit dac (180°C). Loai bd chat khong tan Ja sit oxit thu dugc dung
dich hén hgp hai nwsi 1a natri aluminat va natri silicat

AlgOy + 2NaOH = 2NaAlO, + H,0

8i0; + 2NaOH = NagSiOz + Hy0

i Xu li dung dich thu duge bang khi CO; ta thu duge chat
: khong tan la AI(OH), :

' NaAlO; + GO, + 2Hy0 = Al(OH)g 4 + NaHCO,

Loc ria két tia i nung & nhigt dp cao :

900°C
2A1(OH)3 — Al03 + 3H0
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~ Chudn bi chdt dien li ning chay
Dé giam nhigt d9 nong chay cia Aly05(2050°C), nguti ta hoa
tan AlyO3 trong criolit (NagAlFg) nong chay, ta dugc hén hop chat
long & 900°C ‘
thu didm cla vidc lam nay :
o Tigt kitm nang ludng
« Chit long dAn dién t6t hon AlO3 néng chay
o Chat long c6 ti khéi nhd hon nhom, noi trén mat ngin
can Al bj oxi héa.
~ Qud trinh dign phan :

» Cyc &4m (catot) cla thing dién phan Ia t&m than chi
nguyén chidt, duge bd tri*g ddy thing

o Cyc dudng (anot) la nhing khdi lén than chl, o6 thé
chuyén dong theo phuong thing ding (hinh 26).

£ ot duong éi}g Yhanehi®

_ Vi shing dignphdn

| ChdF diénlingng ddy
(nhdm éxittantrong erifhit)

.- Nhdm ndnjcﬁ d:’y

_ Cve dm biingthan ehi’
RS

\Caia lyahim
SO 88 THUNG DIEN PHAN Al203 NONG CHAY
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Dong dién mbt chiéu ding dé dien phan co cubng do rat
cao (Tit 50.000 dén 100.000A) va dign thé thap (khoang 5V)

Nhigt toa ra do hitu dng Jun dd 48 duy tri nhiét @ cao
hon nhigt dd ndng chay cia chét dien i

Cac phan dng oxi héa khit xdy ra & cic dien cuc rit phic
tap, nhung cd thé néi mdt cich don gidn la -

U cye am xdy ra sy khi jon AB* thanh Al

AT 4 3¢ = Al

Ta thu duge nhom néng chiy & phdn ddy thing dign phan
Sau mot thdi gian nhit djnh, ding ng siphon hit nhom ra ngoai

0 cye duong xdy ra sy oxihéa 02 thanh khi 0y
20%= 4o — 0,1

g nhigt d5 cao Oy tic dung vdi dién cye duong la cachon
C+ 0y = COy
COz+ C = 2C0

Vi viy trong qua trinh dien phan phii ha thip dan din dien
cyc dudng. ’

Vi phudng phép trén, sin xudt duge nhom véi quy md cdng
nghigp 6 db nguyén chat 994 — 99,74

Trude 46, nam 1827 lin diu tien tién ths gidi digu ché
nhom bing cich dimg kali kim loai d& khi AT trong AlCly khan
nong chay

a

tC
3K + AlCl; = 3KCl + Al
(Phvong phdp nay ngay nay khong duge st dung)
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LUYEN TAP

Hon hgp A gom FegOy, Al AlyO; Fe Cho A tan trong
NaOH du dude hon hgp chit rén A, dung dich By va khi Cy.
Khi Gy (du) cho tdc dung véi A nung néng duge hén hop
chit 1an A, . Dung dich B; cho tic dung véi Hy$0, loang
du duge dung dich By Chat rn A, tdc dung véi Hy80, dac
nong dude dung dich By va khi C; . Cho By tac dung véi
bt Fe duge dung dich By '

Vigt cdc phudng trinh phan tng.

22
Giai

Khi A tan trong NaOH du :

Al + NaOH + Hy0 = NaAlO, + gHz

AlyOg + 2NaOH = 2NaAlOj, + H,0:
Ay @ Feg0y, Fe ; By : NaAlOp, NaOH du ; C, : H,
Cy+ A . Chi ¢6 phan ting & FegOy + 4Hp = 3Fe + 4H,0
Ay @ Te, Al, AlLO, |
By + HyS0; lodng du :

2NaOH + H2804 = N32804 + 2H20

2N8Aj02 + 4H2804 = Nast4 + A12(804)3 + 4H20
Ag + HyS80, dam dac, néng
A1203 + 3H2804 = A}2(SO4)3 + 3H20

o

tC
2Fe + 6H2$O4d = F82(SO4)3 + 3802 + 6H20.\




1]

241 + 6H,S0,d = Aly(S0,); + 350, + 6H,0
- By 1 Fep(SOy)s, Alp(SO4);
Cq : 50y
By + Fe
Fe + Teg(80,)3 = 3FeSO,

FESO4

| ALy(S0,),

227. Cho Na véofdung dich chifa 2 mugi Aly(S0,); va CuS0, thi
thu duge khi A; dung dich B va két tia C Nung két tia
duge chit tAn D Cho Hy du di qua D nung nong thu duge

chit ran B gom 2 chat. Hoa tan E vio dung dich HCI thi

thdy E tan dugc mét phin Gidi thich biing phuong trinh

phan ng.
D& thi Tuyén vio trudng Dai hgc Y Dr:;qc
thanh phé Ho Chi Minh nam 1992
Giai
Kbt tia C : Cu(()H)2 va 6 thé c6 Al OH)a
Chat tin D % CuO va c6 thé 6 AlyOs.
Chdt in E  : Cu va o6 thé o5 Al,Oq.

E chi tan mot phdn trong HCI vay chic chin trong E o6
ca AlyO; va trong C chic chin cé ca AlOH)4

Vay .

Na+ H;0 = NaOH + 1 1,
9
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A12(804)3 + SNEOH = 2Al(0H)3 + 3N32804_

AI(OH); co thé tan mot phén trong NaOH du theo phan

ing

A(OH); + NeOH = NalOy + 2Hz0 "

Khi nung xdy ra phan Ung :

'C
Cu(OH)y = CuO + Hy0

£°C
2A1(OH); = Al0q + JH.O

Cho Hg di qua thi

20
Cu0 + Hg = Cu+ Hgo

£ Cu, AlOz
hoa tan trong HCL thi chi cé AlgOg tan :

Khi
AlZOB + 6HCl = 2A1613 + 3H20

va B(HC], AlCly) kbong ding hoéa

998. C6 hai dung dich A(KOH)
ra 9 lo dy Viét phudng trinh phan

chit khae, tim cach nhan

gng minh hoa

1l

Gidi - i
HOL ‘

tit tit dung dich KOH vao dung dich {

— Néu cho
a do:

AlCly) ldc ddu c6 thé chua co két tda
HCl+ KOH = KCl+ H0
Néu ta lai tip tuc nho tU tit KOH thi s cd két tta

AlClg + 3KOH = Al(OH)3| + 3KCI

218 :
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R

Du KOH, k&t tia s& tan
AIOH); + KOH = KAIO, + 2H,0
~ Néu cho tir tir dung djch (HCl, AICly viw dung dich KOH

thi khong oo két tia vi
HCl + KOH = KCI + H;0
AlCH + JKOH = 3KCI + A{OH)g |
Ket tia AHOH)3 tan ngy trong dung dich KOH
Al{OH)3{ + KOH = KA}O._; + 2H,0

229, Cho 200 ml dung dich gdm (MgCl, 0,3M, AlCig 0,45M ,

HCL0,66M) tic dung hoiw tohn vai V(1) dung dich C (NaOH
0,02M v Ba(OH), 0,01M). Hay tinh Vi) dé duve k&t tda
lén nhit va lugng két tda nhd nhit Tinh legng ket tia do
Gint st khi Mg(OH)g két tua hét thi Al(OH)y tan trong kism
khong ding ké, cho Mg = 24 , Al = 27
Giai
n = CMV
Mgt = 0,2%0,3 = 0,06 = ngy- = 0,12(Mg?*+2011” = Mg(OH); | )
nal® = 0,2 X 0,45 = 0,09 = noy- = 0.27(AP* + SOH™ = AI(OH)q)
gt = 02x 055 = 011 = ngy- = 0,11 (H'+0H™ = H,0)

noy— dé kit taa cye dai :0,12 + 027 + 011 = 05
. =
Ngy~ trong Vibdung djch G 0,02V + 0,02V = 0,04V

S 0,04V = 05
= 12,5 it
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Kat i cye tidu khi AI(OH)y tan hét
OH™ + Al(OH); = AlO; + Hy0
0,09 0,09
5 ngy- = 0,5+ 0,00 =059 > 004V =05 > V=147 1

M| may = MMgOH), T MAIOH), = 3,48 + 7,02 = 10,5¢

M| min = MMg(OH), = 348

230. C6 hém hop 3 chdt 1in Mg, Al, AlO; Néu cho 9 gam hén

- hgp trén tic dyng vdi dung dich NaOH du sinh ra 3,36 it

H, (dkic). Ngu cing cho mét lugng hon hgp nhu trén tac
dung véi dung djch HCl du sinh ra 7,84 lit hidro (dkte).

1) Viét phuong trinh phan ng xay 1a
9) Tinh s6 gam timg chit trong hon hgp ban dau

3) Tinh thé tich dung dich NaOH 2M cin ding cho thi
nghigm trén

Mg = 24 Al = 27, 0 =16
Gidi
Goi x, v, z la s8 mol Al, Mg, AlyO3

~ Vi dung dich NaOH chi cd Al, AlyOy tdc dung :
Al + NaOH + H0 = NaAlOy + 3 Hy
2
Man +,2NEOH - 2N3A102 + Hgo

Tirng, = 238 5 x =01 > my =27

22,4

240
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= Véi dung dich HOI : AlO; + 6HCL = 24101, + 31,0
Al+3HCI = AlCl + 3 H,
.

Mg + 2HCI = MgCl, + H,

§x+_y=1»‘i4 == y:O,z
2 224
BS: Al: 27 ; Mg : 4,8z ; AlbOg ; 1,5g :
Vdd NaOH. = 64,7ml

231. Lay Vml dd HNO; 67% (d = 1,40g/ml) pha loang bang
HgO thu dude dung dich méi hoa tan vita dd 4,5g Al va giai
phéng hén hop khi NO va NyO c6 ¢ khéi so vai Hy 1a 16,75.

Hay tinh thé tich cic khi va V dung dich HNO;
Al = 217
Gigi
Céich 1: Al+ 4HNO3 = Al(NO3); + NO + 2H50.
x(mol} ' X

8Al + 30HNO; = 8AI(NOg)g + 3N,0 + 15H,0

§X(mol) y
3
8 4,5 1
-f-_ny_ = o mm
} X 3 27 6 > X = 0,0882
= (3,029
30x + 44y = 1675 x 2. y = 0,0294
X+y
= Vno = 1,9764 1 ; VN20 = (,6588 ]
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coen 2 B o= SEAAW L oq675 00

Xty
2 x:y=38:1
17Al + 66HNO; = 17AI(NOg); +  9NO + 3N,0 + 33H,0

1 66 % 1 9x1 3 x 1

-« mol mol mol
G G x 17 17x6 17Tx46
Vo = XL xagq Vo = 2L x 224
17T%6 17Tx 06
~ 1,9765 lit = 0,6588 lit

VddHNOQ = 43,45n1§

Chii y : Khi muén viét chung mdt phudng trinh fgo 2 khi
phai bigt ti 12 mol 2 khi do
232. Cho 20g bdt (Ai; Cu) tic ding véi 500ml dung dich NaOH
a moli tdi khi nging thoat khi thi thu duge 6,72 lit Hy
(dite) va con lai my g rdn A Hoa tan hoin toan A boi dung
dich HNOjy thu duge dung dich B Cho B tac dung véi hugng -
du dung dich NHjz thu duge két tia C cd khdi huong 31,2g
Mat khéc néu cing cho 20g bdt tign tic dyng véi 500ml
dung dich HINOg b moll cho tdi khi ngimg thoat khi 12 thi
thu dudc 6,72 lit khi NO duy nhat (dkte) vh con lai mpg
chiit 1én
a) Tinh a, b va thanh phin phan «fm hén hgp dau

b) Néu cho mg g 1én trén tdc dung véi HypSO, dam dac
néng thi thu duge bao nhigu khi thoit 1a & {(dktc)

Cu = 64, © Al = 27
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Gigi
Néu phin dng voi NaOH hét Al rin A chi o Cu;dung‘
dich B : Cu(NOg), khi tdc dung véi dung dich NHj tao phue
tan Cu(NH;3)y(NOy)p khong 6 ket tia C, trdai gia thist

Vay Al dv, NaOH hét

Al + NaOH + H0 = NaAlOp + 3 H,

2
X X 3y
2
= §.x = 672 _ 03 = x = 0,2 mol
2 224
a=9%2 0,4 mol /1.
0,5
* A(Cu, Al

3Cu + 8HNOg = 3Cu(NOy); + 2NO + 4H,0
Al + 4HNOz = AI(NOg)3 + NO + 2H,0
0,4 0,4

* ddB (Cu(NOg);,  AI(NOj),).

Cu(NOg); + 4NH; = Cu(NHj), (NOg),
tan

AJ(NO3)3 + 3NH3 + SHEO = ,LA.E(O:H);_; + 3NH4N03

31,2

0!4 it bl 0,4
78
mpp = (0,2+04)27 = 162 = %Al = 81%
mey = 20-162 = 38z » %Cu = 19%
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Khi cho tic dung véi HNOjz thu duge 6,72 lit NO thi ch!
co Al tic dung

A.l + 4HNO3 = AI(NO3)3 + NO + 2H20

0,3 672 _ o3

Vi Al du : 0,6 — 0,3 = 0,3mol
Cu chua tac dung

> uHNOa = (3 x 4 = 1,2

Cy = b = 12 = 24mal/I
0,

o

Khoi lugng chit tin my gém 3,8g Cu va (0,6-0,3)moal Al
Cu + 2Hy80, = CuSQ, + SOz + 2Hz0

38 _0,0594mol 0,06594mol
64
9Al + 6H,80, = Aly(S0y) + 880, + 6Hy0
0,3%3
9

Vgo, = (0,0504 + 0,45) 224 = 11,411t

0,3 mol = 0,45 mol.

Chit ¥« Al(OH)g khong tan trong dung dich NHj du.
Cu(OH), tan trong dung dich NHj tao phic.
233. Cho hon hgp A gbm Al vd ALCy

— Néu cho A tic dung véi HeO du thu duge 31,2g ket

tua
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i

- Néu cho A tdc dung vai dung dich HCI dy thu dug
20, 16 kit hén hop khi B (dktc) va dung djch C.

a) Viét phuong trinh phan ung

b) Tinh thanh phin phan tram hén hop A v phin
trim vé thé tich hén hop khi B.

¢) Cho dung djch € tic dung vdi 200m| dung djch
NaOH thu duge 15 ,6g chit icer hm Hay tinh néng d¢
dung dich NaOH

O =16 Al = 27 C=12 Na = 23
Giai
a) Al dugc xem nhu khong tic dung vei H,0

AlCy + 12H,0 = 4AI(OH), + 3CH, (nA,(OH)a = §1—83 = 0,4)
0,1 04°

AlsCy + 12HCI = 4A1C1, + 3CH,

0,1 03
Al+3HCl = Al + 3, o Sx+03 = 2016 _ g
2 2 224
X -3-x > x = 04
2
b)

Al:04x27 = 1085 = qAl.49867

hhA A1403 10,1 % 144 = 144 = f/(AlgC‘g 1 57,14%,

Hp:3% 04 = 06mol = UV = 66,67%
hhB 2 2

CHy: 0,3 mol = %Ven, = 33,33%

ddC AlCl, : 0,8 mol
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¢) Trugng hop 1 : AICl; + 3NaOH = Al(OH)3z + 3NaCl

AP chua ket toa hét

156 . g6

UNa0H = 3naloH), = 3 X -

[=2]

Cpu = 06 . Imol/l
ddNaon 9,

[

Trutng hap 2 ¢ At két tia hét, sau d6 AI(OH)3 tan mit
phin
AlCly + 3NaOH = Al{OH)g + 3NaCl
0,8 2,4 0,8
Al(OH)3 -+ NaOH = NaAlOg + 2H,0
0,6 0,6

njcon = 156 _ 02 = n‘Ltan:O,S—O,Z = 0,6
78

NNaOH = 24+ 046 = 3mol = CM = %:g}.‘}émglﬁm 15 mol /1

Chi y : Khi cho dung dich NaOH tdc dung vdi dung dich
mudi nhém Ala"L(an+ Be?T ) tao ket tua ta phai bign luan

— Két téa chua bj tan bt = NNaOH

~ K&t tia cbn lai sau khi da tan bdt mot phan = nn.om
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BAl TAP

234. T ciu tao nguyn t¥ cla nhom suy ra tinh chdt héa hoc
cd ban ? Viét phuong trinh phan dng minh hoa ? Néu ing
dung cla nhom dya vio tinh chdt nay

235. A, B 12 2 nguyén td thudc phan nhém chinh, tdng s0 hat
cla nguyén td A 13 36 v clia B 1a 40

a) Hay xac dinh tén cda A va B bist A c6 héa tri 1 va
B ¢6 héa trj III

b) Vigt phuong trinh phén dng xay ra khi Iin lugt cho A
vhk B tdc dung véi :

dung dich HNOj (loang, dam daé'néng, dam dic ngudi)

H

dung dich HyS0, (nt)

i

dung djch KOH
— dung djch FeCly

H

dung dich NHj
236. Cho 3 nguyén t8 AL M, X ¢6 céiu hinh & Idp ngoai ciing
(n=3) tudng ng la ns! ns? pl , ns° ps,

a) Hay xée dinh vj tri (chu Id, nhom, phan nhém, s6 thit
te) cia A, M, X trong bang phan loai tudn hoin

b) Viét phuong trinh phén dng dusi dang ion thep so d

A(OH)m + MXy ~— A1 +
Ay + AOH), — Agftan) +

Ag‘}"I‘IX'{'HzO — A+
Az + HX — MXy+ .
A, M, X I3 cic nguyén t8 tim thdy & phan a.
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997. Bé tic chudi phan tng kem theo diéu kign day du :

a) Nhom oxit == nhém —> Natri aluminat = nhom
hidroxit —* bari aluminat

b’ Nhom oxit —  kali aluminat — nhém clorua

—~»  nhém hidroxit —> nhém oxit —> nhdm.

) A_l../
\ AlClg— Al(CH)g —> AlOq /

A§203 - A}Q(SO‘;) -3 AiOH)a

238. Didu chd nhom nguyén chét tit mau quing boxit
(A1_203 . nH20 ) F6203 N SiOg)

939. Didu ché AlCly, A(OH)y, NaAlQy tir NaCl, Hg0, Al Ditu
kien phin tng, phudng tign ki thuat co di.

240, Ditu ché Al(OH); via KOIH tit phén chua
K9S0y . Alp(S0y4)3 . 24H0 (KAI(SOy)p - 12H30)

9241. Tu phen nhém amoni bang phuong phép nio diéu ch duge
Aj?.oaf Al

942, Tich i cac chit ra khéi hén hgp rén.
a) MgCly, AlCl; . BaCly
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b} Mg, Al, Fe, Cu
e} MgO, Al,O;, CuO.

Khdi lugng méi chit (duge téch ra) khong d6i so véi khai
lugng ban ddu trong hén hop, gia st mbi phan ng higu
sudit 100%. :

243. Giai thich hign tugng va vigt phuong trinh minh hoa khi
cho :

a) Dung djch NH; du vao dung djch AlCl,
b} Tir tie dung dich NaOH vio dung djch AICl,

c) T tit dung dich Aly(80,)3 vao dung dich NaOH vi
ngude lai

dy T tir khi COp vao dung dich NaAlQ,

e) Ti tit dén du dung dich HC vao dung dich NaAlO,

f) T tit dén du dung dich AICls vio dung dich NaAlO,
g Phén nhom amoni vao &ung dich xoda

h) Bari kim loai d&n du vao cde dung dich NaHCO,,
CUSO,;, (NH4)2SO4, Aj(NOg)a

e) Tit tit dung dich NaOH vao dung dich Aly(S0,)y thay
dung djch v&n dyc, nho tiep dung djch NaOH vao dung
djch thi dung dijch trong ra, sau d6 nho tir ti dung

\ dich HCI thi thdy dung djeh vin duc, nhd tiép dung
djch HCI vio dung djch thi lai trong ra Cic phan ing
trén e6 phai phin dng axit bazo ?

244. Giai thich tai sao phéen chua duge lam trong nudc Viet
phuong trinh minh hea
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945. Chi dimg mbdt hoa chét lam thusc thi hay phén bigt duge
cac chit trong mbi diy sau !

a) Al, Mg, Ca, Na

b) Dung dich NaCl, CaCly, AlCl3, CuCly.

¢) Bot Ca0, Mg0O, AlOg

d) Hidroxit khan NaOH, Ca(OH)g , A(OH)3

e) Bot K0, Ca0, AlyO;, MgO

f) Bot Mg, Al, AlOg

g) Dung dich NaOH, AINH,(SO4)s , BaCly , KHSO,

) 5 miu kim loai Ba, Mg, Fe, Ag, Al (chi ding dung
dich HyS0, loimg)
946. Cho ba mifng nhom kim load vao : ba cfe dyng dung dich
axit nitric c6 ndng do khac nhau va mot cic chia NaOH,
NaNOj4

— O cfc thd nhit co khi khong mau bay ra hoa nfu trong
khéng khi

— 3 cfic thi hai, thdy bay ra mot khi khong mau, khdng
mii, khong chdy, hoi nhe hon khong lhi

— 3 cBe thit ba khong thiy khi thodt ra nhung My dung
dich sau khi nhom tan hit cho tic dung véi NaOH du
thay thoat ra khi mii khai

& cfc chia dung dich NaOH, NaNOj ta thu duge hén
hgp khi Hy va NHs.

Hay viét cic phwong trinh phén dng xdy ra dang ion v
dang phén tk
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248.

249.

- Tal sao khi hon tan nhém kim logi bing dung dich HCI

Néu thém mot vai giot mudi Hg®' vio thi qua trinh hoa
tan xdy ra nhanh hon (khi thoat ra manh hon)

Viét phugng trinh phan dng khi cho nhom kim toai lan lugt
ld¢ dung vdi : '
a) Cly r6i cho san pham hoa tan trong Hy0 tgo dung djch

D, cdc ion trong dung dich D 7
b) dung dich NaOH ; cho biét chat oxi héa va chit kha?
c} dung djch Hg80, lodng, dung djch KBr

Trong cic phan ung dé phin dng nio c6 ing dung trong
thuc t&

Viet phuong trinh phan ung khi cho Al Al{OH)z, Aly0, tdc
dung véi dung djch HCl va dung djch kiém ? Cho biét phan
ung nao la phin ung oxi héa - khd, ndu 15 chit oxi héa,
chat khue ?

1. Hoa tan 9,14g hgp kim Cu, Al Mg dudi dang bot bing
axit HCl du thu duge khi A,dung dich B va chit rén C chn
duge 2,54z

a) Hay cho higt ban chat A, C ; cic ion trong dung dich
B

b) Tinh the tich khi A thu duge (dktc). Biét trong hgp kim
niy khoi lugng Al gip 4,5 ldn khoi lugng Mg

2. Khoi lugng Cu trong mdt méu hgp kim Cu, Al 12 1,0g
Néu luyén them 4,0 g Cu vio méu hgp kim dé thi ham
lugng Al trong miww hgp kim nay nhd thua him lugng Al
trong hdp kim diu 33,33%. Tinh ham lugng Cu trong hep
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252.

252

kim dau Bigl rang néu ngam mau hgp kim nay trong dung
dich NaOH dac th lugng Hy sinh ra khong qué 2,0 lit (dktc)

. C6 mot hén hop bdt cic kim loai Fe va Al X li 8,3g hén

hap bot nay bang dung dich HCl vita dG Phan dng xong
nguti ta thu duge 8,4 lit hidro (136,5°C va 760 mm Hg) va
dung dich A

a) Hay tinh thinh phdn phAn tim ca hén hop bot kim
loai ban ddu theo s6 mol va theo khéi lugng

b) Tinh téng st mol electron da trao doi

¢) Dung dich A gbm nhitng chét ndo va trinh by phuong
phép héa hoc tich riéng ting chét dudi dang dung
dich

Nguti ta cho 4,06g nhom va 4,8¢ htu hujnh vho binh kin
khong 6 oxi 10i tao nhigt dcf)‘;;:-thich hgp cho phan dng xay
ra hoin toan Ding mdt higng dung dich HCl da duge lay
du 10% &8 hoa tan chdt rAn thu duge, tao ra dung dich A
va khi B Cho A tic dung véi 550ml KOH IM thu duge két
taa C.

Dan khi B qua ong st chfa 44g CuO duge nung téi nhiét
do thich hop, cudi cing thu dugc chdt rAn D nguyén chét
va khi B da duge dua vé dibu kign chudn

a) Hay tinh lugng két tia C, chét tén D,

b) E 1a khi nguyén chat hay hén hgp ? Tinh cy thé

. Cho dung dich chia 0,1mol mudi suniat cia kim loai M (hoa

tri khong d6i) tac dung véi lugng du dung djch BaCly Lay
1/2 lugng mudi clorua méi tao thanh téc’ dung véi lugng du
dung dich AgNOg duge 0,3mol AgCl Ldy lugng kim loai M
gip doi lugng c6 trong mudi sunfat da ding, tdc dung vdi

2
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L R

HCL 3,65% (D = 1,02) duge khi X va dung dich Y 6 5%
'HCl du so véi téng 5 HCI dang dimg. Trong 18,2628z musi
sunfat holic clorua cia M thi s§ mol 2 mudi khéc nhau
0,0834.

a} Cho toan bd khi X vao binh kin dung tich khong ddi
2 lit 6 54,6°C thi gay ra 4p suit bing bao nhigu ?

b) Tim néng do (cic Joai cf thé 6} cia dung dich Y.

¢) Bign phan dung dich chia déng thii mudi sunfat va
clorva cia M, méi musi 9,1314 gam.

* Viét phudng trinh phan wng.

* Tinh thé tich thu duge § 27,3°C 0,5 atm sau khi dign
phin hét 3 giv vdi dong dien o6 I = 3 anmpe.

254. Dung djch A chua dong th¥i 2 chit tan Ja nhom clorua,

natri clorua. Dign phan 500m] dung dich A bing dong dign
cutng 46 & ampe, dign the khong déi. Khi wvira hét khi B
thodt ra & anot thi dimg dign phan Thé tich khi B thu duge
g dktc la 19,04 it ; B tan duge trong nude tao ra dung
dich tdy mau. Trong binh dign phan c6 23,4g ket tia dang
keo.

a) Tinh thé tich khi D thodt ra & catot (27,3°C vh 1 atm)

b) Tinh thdi gian dign phan (theo gio)

c) Tinh nong do dung djch A.

d) Rot tit tir cho dén hét 509,1ml KOH 10% (D = 1,1)
vao 200 m! dung djch A ‘

* Néu va gidi thich cdc hitn tugng xay ra.

* Tinh lugng két tia thu dwge nhidu nhit, it nhat,
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56.

i . e Ehai ¥ vhe
Cé 2 midng kim loai Mg va Al < khoi lugng bang nhau

dude cho vao 2 dqung dich HNOj co clng the tich, cing
nong do thay lkim loal tan het

. @ thi nghiém véi Al thu duge 1,344 lit khi X nguyén

chit cd can 1 dung dich thi thu duge 26,16 gam tén
9

FA

A

+ J thi nghiem véi Mg thu duge 0,672 lit khi X nguyén
chitt cb can —}*—dung dich thu duge 26,18g rin B

2

a) Xdc dinh khi X va thanh phin khéi lugng cia rén A,
tin B (biét cic thé tich khi trén & dktc)

m L dung djch con lai ¢ thi nghiem v6i Mg trung hoa
2
boi wmpt lugng NaGH gip 4 1an lugng NaOH ding
frung hoa 1 dung dich con lai ¢ thi nghiem vdi Al

2
Tim nonyg do moll cic dung dich HNOj ban ddu bigt thé

tich cia mdi dung dich ban diu la 940ml

Mot kim lopi M tiac dyng vdi HNOy loing thu duge
M(NOg)3 , HoO va hén hgp khi T chita Np va N3O

Khi hoa tan hoin toim 2,16 gam M trong 0,5 lit dung dich
HNOy 0,6M {axit lodng) thu dugc 604,8 ml hén hgp khi F
{@ltc) c6 ti khdi A6i voi Hy 1a 18,45 vi mot dung dich D,
Mat khic hoa tan hoan toan 8,638 gam hén hgp hai kim
loai liém thude hai chu ki lien tigp vio 04 lit dung dich
HCI chua bigt ndng do thu dwe 34272 ml Hy (0 dkte) va
dung dich E




Trén dung dich D vai dung dich E thu duge 2,34 gam kél

taa
I) Xdc dinh kim loai M va 2 kim loai kiém.
2) Xdc dinh néng dd molft cia dung dich HCL.

(Cho Fe = 56, Al = 27, Cr = 52, Li = 7, Na = 23,
K =233 Rb =850 =16

. Hon hgp A gom bot Al va s Cho 13,275 gam A tic dung

vl 400ml dung dich HCl 2M thu duge 8,316 lit khi Hy &
27,3°C va 1 atm ; trong binh sau phan ing c6 dung dich B

Néu nung néng 6,6375 gam A trong binh kin khong 6 oxi
tdi nhigt dd thich hap, duge chat D Hoa tan D) trong 200m}
dung dich HCI 2M dugc khi E va dung dich F.

1) Hay tinh néng do cic chat Vi cic ion trong dung djch
B, dung djch F.°

2) Tinh pH cla méi dung dich va néu 15 nguyen nhan
phai tio pH thip nhu vay.

3) Dan khi E (da duge lam kho) qua &ng su chia 315
gam bt CuO nung néng tdi nhist dp thich hgp (khong
cé oxi cia khéng khi). Phan ung xong ta thu duge
nhitng chit nao ? Tinh khoi ltgng mbi chat ds (Bist
trong san pham, chit rén I nguyén chit, tinh theo
gam ; chit khi bay hoi do tai 100°C ] atm, khi tinh
s6 mol duge Iy téi chi s6 thy 5 sau day phay

4) Rot tir tir (c6 khudy ddu) cho dén hét 198ml dung djch
NaOH 10% (D = I,10g/ml) vio dung djch F

a) Hiy néu va giai thich hign tugng xay ra

b) Tinh lugng k&t tia thu dude (nhidu nhat ; it nhat
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Cu=064, S=2325, Al =27 O=16 H=1
D& thi Quic gia chon HS gidl Lip 12, 1995

9258. Cho hén hop A & dang bot gdm nhom va oxit sit t& Nung

A & nhigt 45 cao dé phan tng xdy ra hodn toan thu duge
hén hop B Nghién nho B, tron déu va chia lam 2 phén

— Phan it (phén 1) cho tic dung véi dung dich NaOH du
thu duge 1,176 lit khi (dktc) vh chdt khong tan Tach
vieng chat khong tan va dem hoa tan trong dung dich
HCl dy thu duge 1,008 lit khi (dktc)

— Phan nhidu (phén II) cho téc dyng vai dung dich HCl
du thu duge 6,652 lit khi (dktc)

1) Vigt cic phuong trinh phan dng xdy ra
2) Tinh khoi lugng hén hop A va thanh phin % khéi
hugng cia cdc chit trong A

3) Néu dun phén I cho vio 100ml dung djch CuSO4 IM,
khufiy ki dén khi phén dng xdy ra hoan toan, lpc lay
chit rin rda sach va hoa tan hét bang dung dich
FINO, 80,88% (d = 1,455g/em®) thi thu duge mot khi
mau nau duy nhit. Tinh thé tich khi sinh ra (dktc)
va thé tich dung dich HNO; t6i thiéu da ding.

(ChoAl=27;Fe=56;0=16;N=14;H=1).

HUGNG DAN VA DAP SO CHUGONG IV

180, Luu ¥ hai phin ung tgo nudc javel va kali clorat :

256

Clp + 2NaOH(l) = NaCl + NaCIO + Hs0
3Clp + GKOH() & 5KCI + KCIO + 3H0
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181 BaClg - BaC12 + CUSO4 = BBSO,;&» + CUClz
- 3BaCly+Aly(S0,)3 = 3BaS0,y + 2AIC],
~ BaCly + NaHS0,

CuSOy :~ ZCUSO4 +4KﬂC03“w“CU(OH)2 CUCOgJ, +2K2804+3C02? +H,0
- CuSO, + 2NaOH = Cu(OH),) + NaySO,

i

BaSO, | + NaCl + HCI

- CUSO“r + 2NH3 + 2H20 = CU(OH)gi + (NH4)2SO4
CH(OH)Z + 4NH3(du’) = [CU(NH3)4] (OH)Z

Alg(804)3: ~ Aly(SO4)3 + 6KHCO, = 2A1OH) 4 + K480 + 600, 1
- Alg(804)3 + 6NaOH = ZAE(OH)gJ, + 3N82804

Al(OH)s + NaOH(du) = NaAlO, + 2H,0
- AI2(SO4)3 + 6NH3 + GHQO = ZAE(OH)3£ + 3(NH4)2804

NaHS0, : ~ 2NaHS0, + 2KHCO; = NagSO, + K,80, + 2C0y1 + 2H,0
- NQHSO4 + NB.OH = NEQSO4 + Hzo

- 2NaHSO4 + 2NH3 = N82804 + (NH4)ESO4
KHCOy : — 2KHCO; + 2NaOH = K504 + NagCOj + 2H,0
~ 2KHCO; + 2NHy = KpCOq + (NH,)500,

182. 3 (1) CaCly, (2) NH,HCO3, (3) NagCOy, (4) HCI.

183. 1. Ding dung dich HCI du, sau d6, cd can ta duge NaCl

NaHCO3 + HCl = NaCl + COz1 + H0
2. Cho hén hgp vao nude, chi c6 NaCl tan, ¢b can thu duge NaCl

Cho khi COy (du) vao hai ket tda BaS0, , MgCO;y trong nudc,
BaSO; khéng tan duge loc ra, MgCO; tan thamh
Mg(HCOg)y

COz + Hz0 + MgCO3 = Mg(HCOg)2
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Sau 46 dun nong dung dich, ta duge MgCOs{.

e
Mg(HCOg); = MgCOz{ + COpt + HyO

3. (0 nhipt dp cao, KC! tan nhidu hon NaCl Do a6 48
tinh ché KCl, nguti ta cho hén hgp vao dung djch
NaCl bao hba, dun néng, chi cé KCl tan, gan dung
dich ra, 48 ngudi thi KCl két tla vA ling xubng Lam
nhifu 1dn thi 6 thé tich duge KCL

4 Vi NaCl o db tan bé hon NaOH, nén khi cb dung
djch, NaCl s két tinh trudc, con lai NaOH; b lap lai
nhiéu l4n sé thu dugec NaOH tinh khiét.

184, %NaOH -~ Na,CO; = 33,33%.

Dung djch (D): CM (Na,CO5) = 0,025M , CM (NaOH) = 0,1M.

185, m = 4,56g

V dung dich HCl = 600m! C% NayCOz = 5,3% , C% K,COy = 2,3%

186. 1. C% dung dich (8) = 5,6%.

187.

188.

189.

258

2.

L

m = 48,6g

COMNao) = 1,2M hofic 2,8M.

Fey03 (0,01 mol) va AlyQOjz (0,02 mol)
holic FegOy (0,01 mol).

Bign luan, xdc dinh dude 12,3 < M < 39. Vay kim leai
M ta Na '

%'Nﬁ = 22,8“7{1, (th = 77,2(;:’:.

.V dung dich HCl = 60ml.




2. m van (MOH, Ba (OH),) = 2,11g

3 Bién ludn, xdc dinh duge 2207 < M < 23,89. Vay kim
loai kidm 11 Na ‘

190. 1. KOH (11,2g), KCI (1,8625g).

2. 5833 giay.

200.
a) Cair hinh electron cia :
seh © 157 257 258 352 36 452 3410 4p® 5% 4410 56 652
soB 1 1s% 257 255 352 36 552 4410 5p® 6% 4114 5410
82C ¢ 15”257 2p° 342 3,5 652 4714 510 6p?
~
7D : 15% 26% .‘Zps 3 3p° 657 4 54
6ol : 1s% 25° 2p® 3s% 3p’6 652 4t
b) Di]l!l vi tri
A B c D E
1. 86 chu ki 6 6 ‘s & " 8
2 Phén nhim chinh phy chinh phu phy
3. 58 nhém I I Iv m I
4. 86 hang chén 18 18 chin chin
nhung duge xép
ngedi bang

Can nha
1 86 chu ki = s& I6p electron

2 Thudc phan nhém Khi ciu hinh e chét Ia
* chinh s hay p
* phu : d hay f
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3 Pinh 6 nhém

Néu thude phan nhém S8 nhém (N)
» Chinh N = s8 e & ldp ngodi cing
» Phy, néu cdu hinh e chét la

dﬂ(a-‘—‘-i“"ﬁ) N =a+2

N=3

fa=1 - 14

¢ Tinh chit héa hoc cd ban cia nguyén t6 gA {
1 A la kim loai vi A thube nhém IL

9 Hoéa tri cao nhét = sd chi nhém = 2+

[dw]

. Comg thuc oxit cao nhit = Ca0

4 Vi A la kim loai nén oxit va hidroxit ¢d tinh bazd

5 Cong thdc véi hidio : Cally
203. Ca 4 phan dng déu la phén tng hat nhén nhung trong d6

 Phan ung a v b 1a phén ung phan rd hat nhan duéi
tac dung ban phd cta tia notron

o Phan dng ¢ va d la phan ung phong xa tia = (béta
trif)

¢ Mudn b8 tic cic phan ung trén cin 4p dung 2 dinh
luat : dinh luat bao toan s6 khéi va dinh ludt bdo toan
dign tich.

24 1 1 A
a Mg+ n = H+ X
12 0 1 yA

vE 6 khoi : 24+1 =14A » A= 24

& dign tich 1240 = 142 = Z = 11

AL



204.

205.

viZ =11 nén X = Na

A 24
Vay X l& Na
/ 11

t

24 1 1 24
Mg+ n > H+ Na
12 0 1 1

142
b D = Ba
66
24 24 0
d Na = Mg + e
11 12 -1

I Kim loai + Phi kim : M+ Cl, = MCl,

2 Kim logi + axit . M+ 2HCI = MCly + Hyf

3 Kimloai + i 2M +0, = 2M0

4 Kim loai + nuéc M+ 2H,0 = M(OH), + Hyt
(v6i M = Ca dén Ba)

5 Kim loai + Hidro M +Hy = MH,

1 Ca0 + COp = CaCOy

2 Ca(OH), + CO; = CaC0O3} + H,0

3. Ca(OH), + Ca(HCOg); = 2CaCOy + 2H,0

@

4. Ca (HCO3)2 = CaCOS@ + HzO + COz
5 CaS + Hgo + COZ = CaCO;;é -+ HgS

6 CaCly + NayCO3 = CaCOs} + 2NaCl
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7 9NaOH + Ca(HC0y); = CaCOg| + NayCOy + 2H;0
8. Ca + HyO + €Oy = CaCOqgl + Hyt

507 Didu ché 11 chit khic nhau tif dung dich HCI va CaCOy

Céc chat c6 thé difu ché la (didu ché nhidu hon cang tot):

~ Hy,Clg,Ca,0p (4 don chit)
- Ca0 y COg y Ca012 N Ca (OH)g'Ca (CEO)Q s Ca (HCOg)g ; CaH2

Céc phan Ung ditu ché . e

Diéu ché Phudng trinh phin ing

d;
1Hs va Clp 9HCL = Hal + Clgt

o

{
2 CaO vi CO2 CaCOp = €Ca0 + COzf

3 CaCly QHCL + (aCOs = CaCly + HaO + COzd
4 Ca CaCly (cdn) SHERPHAR 00 4 Cly

ning chay

5 Ca(OH) | CaCly+ 2Hp0 —€0BhaR gt 4 it + Ca (OHR
¢ vich ngin

6. Ca (C10)2 901;+2Ca (OH)2 = CaCly + Ca (ClO)z + 2H20

7. Ca {HC03)2 Ca (OH)y + 2C02 = Ca (HCOa): !

8. O oHa0 it phin - on. 4 0,
xt 14 Ca (OH)

9, CaHs Co + Hs = CaHz

908. a) Hoa hén hop vio nude, sau @6 cho 1 lugng vira di dung
dich Fep (SO4)3 vao. Loc bd ket tia BaSOy, co can dung dich
sé thu duge FeCly tinh khiet

383012 + FEE(SO4)3 - 3B51804® + 2F8C13




b) Nhigt phan hén hgp BaCly va Fe(NOgy); Hoa sin phim
tan vio nude va khudy déu Loc bo phdn khong tan
Co can dung dich sé thu duge BaCly tinh khiét.

(-}

2Fe(NOg)g = FeyOy + 6NOy1 + 3 0,4
2

BaCly khong bj nhigt phan

San pham rdn gdém BaCly va FeyO5 dem hba tan vio nudc
chl ¢6 BaCl, tan, loc bd FeyOy

210. o/ a -
Be Mg BaCl; MgCl- K
Hz0 khong tan | khing tan tan {an tan + {Ha
dd KOH t khing tan tan I (da biét)

Chi ding nudc : cho ting chilt téc dung véi nude ta théy:
— Be va Mg khong tan trong nudc.

~ BaCl, va MgCly tan trong nuée tao dung dich trong

sudt.

~ Kali phan dng manh ligt véi nude va c6 khi hidro bay
ra

9K + 2H,0 = 2KOH + H,t
Vay ta bigt duge Kali

Ding dung djch thu duge la KOH cho téc dung vdi céc
chét con lai ta thdy :

— Mg khong phan ng nén khong tan trong KOH.
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Be tan va tao khi : Be + 2NaOH = NagBeO, + Hyt

natri berylat (tan}

BaCly khong phan dng vdi KOH vi Ba(OH); la chét
tan.

~ MgCly tao két tda tring Mg(OH), véi KOH :

2KOH + MgCls = Mg{OH)z| + 2KClL
al f: Cu c6 mau d6. — Dung NaOH tim Be.
af y : dung dung dich Hy80,
" af & : dung dung dich CuSOy '

Céne bf « va b/B chi e6 CuS0, c6 mau xanh, cdc lo khic déu
khéng mau

Cho CuSQ, tac dyng vdi cdc lo con lai st tim them duge 1 s6
lo nio d6. Ding cdc lo vita tim duge cho tdc dung vdi cac lp chua

bigt con lai sé tim thém duge nia, i the cho dén khi tim duge hét.
Thi du : bB

NazS04 BaCl Be(NOg)z
CuB0, tan } tring tan
BaCly | trang X tan

Cau b/y vib/d . céc lo déu khdng mau ta phai ké bang

Cauy)
MgCl; | NaPOs | NaOH | AgNO Két tugn ;
MgCls X {trdng Jdng \irdng 1¢6 3 |irdng .
NagPO; | tring X tan Lving | 1}trdng + 11 ving A
NaCOH | trang tan X } ndu 1ltring + 1indu
AgNOy | |trdng }vang {ndu X b 3 | :lirdng,
lvdng , 1 ndu
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219, Ca0 = 16,8z (67,74%); Ca = 8g
- 220, Mg
221, A = Mg B = Ca; C = Te
223. 1 Na, Be 2 NaOH 1M (3,728%); NagBeQ, IM (8,108%)
224. 19,6g
225. 6,67%; Ny
235. a) 224 + Ny = 36

Zp s Np =152~ 10252, 512

ZaoNginguyen — Z, = 11 — Ny = 14 (loai)

I
H

L
Ala Mg
Tuong ty B la Al
by + Véi HyS0, , HNO; (gido khoa)
* Vdi dung djch KOH

12 = Np = 24(nhan)

Mg khéng phéan ing
A.E + KOH + Hzo = KAIOQ + 3/2H2

+Mg +Mg
* Véi FeCly —» FeCly —> Fe +

Mg, Al
* Vi dung dich NHg—~ khong phén ung

236.a)
1. Chuki3 =
A: 1s22522p6331 = A{ Phan nhém chinh thugc nhém I;— A : Na.
S6 tha ty: 11
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M:1522522}363323[31 - M

X : 16%2s%0p%3:%3p° - X

b). * 3NaOH + AlCl;

30H” + APT =
« Al(OH), + NaOH

Al(OH); + OH™
M NaAl()2 + HC1 + Hzo = ‘Ai

A0 + H + Hy0

o Al(OH)q + 3HCI =

Chu ki 3

. Phan nhém chinh (nhém III) = M : Al
56 thd ty 2 13

Chuldd

- Phan nhém chinh (nhémVID) = X: Cl

S5 thit ty : 17

= A(OH); + 3NaCl

(A1)

Al(OH)3| (dang ion)

NaAlQy + 2H0
(Ag)
AIO; + 2H,0
(OH)g{ + NaCl
= Al(OH); |
AlCl + SH,0

(Ag)

AlOH); + 3H" = A" + 3H0

237,

dpnc +NaOH

a) A}203

KOH HCl

OH™ £C
A.1203 —> KAIOZ - A}CIS —> Al(OH)s - Alea

e}, d) tudng tu

260

mt Ba(OH),

Al —=> NaAlO, — A(QH); — Ba(AlOy);

dpnc

T



238. So dd didu che -

FEEOa i
~ NaAlO,  |.NaySio
\ dun
. r———y
U | NapS0, |4l (OH)
® Al

>—N203
(A Ot

-+

FE.‘203 f AJ203 ’ 8102

Co
G + 02-——)

COy
~ Phuong trinh phan tng minh hoa !
AlyQ3, Si0y tan trong NaOH; FegOs khéng tan
AlyO3 + 2NaOH ;= 2NaAlO, + Hy,0
Si0; + 2NaOH = NagSi0, + H,0
~ Cho lugng thia Hy0 NaAlO; thiy phan theo phuang trinh:
NaAlO; + 2H,0 — NaOH + Al{OH); |

— Loc két tia rdi nung

vc
2A.E(OH)3 - MgOa + 3820

~ Dign phan néng chay :

dpnc
A.IgOa - 2A1 4+ 3/2 02
239. Dién phan dung djch NaCl :
2NaCl + 2Hp0 204 9NaOH + ¢l + H,

¢ ming ngan
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° AiCl3 : ZA] + 3012 2A1013

1

« Al(OH)g : AICly + 3NaOH

Al(OH)3 | + 3NaCl

Il

o NaAlQy : A{OH); + NaOH NaAlOg -+ 2H0
940, * Hoa tan phén chua vho nude ta duge dd K504 Alg(804)3
# 8¢ do tach :

Al {OH)3 ) (loelay )

+dNH, _
KgSQy Alp(S504)3—~ (NH,)250, BaS041{
« dung
dich KpS30, > NHg?
NHj du 4d KOH
cd canl
KOH

* Phuong trinh phan dng mi‘ﬁh hoa :
o Aly(SOy)3 + 6NHy + 6H0 = 2A1(0H)g ¢ + B3(INH4)250y
loc lay | Al(OH)y
« Cho Ba(OH), téc dung véi dung dich con lai :
K380, + Ba(OH); = BaSO4| + 2KOH
(NH,)380, + Ba(OH)y = BaSO4| + 2NHg + 2H,0

« Loc bd két tha BaSO4 ; cd can dung dich ta thu duge
KOH rén
941. Phen nhom améni cé cong thic :

(NH4)2804 . A12(804)3 . 24H20 hay NH4A1(SO4)2 121‘120 .

Dung NaOH dd téc dung thu két tia 8i nhidt phan thu
dude AlpQj, dign phan néng chay thu duge Al
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¥y

'.f:'o'
P
%

242. Sd do tach .

HCL
| Mg(OH)2 - MgCl,

Mg(OH
L{A]géH 2 NaOH du /
MgCla (OH)a ™ ddNaAlOz HC, Al(OH)
T
a)  AlCls [ ddNH; du ALY
BaCl NH. ly
e N\, [V, NHy 1 HClf
dd NH4C1 cd can ﬁoc /
e e
BaCl, ~~ By,
- CO, 900°C dprc
Mg ddNaAlO; = Al(OH)y ) — ALO, B° Al

Al | gaNaoH / NaOH

by Fe e N Mg po »Co

Cu Fe — cdean dpne
Cu & \[FeCly ggq ddMgCl > - i
{khéng tan} JMgCIZ - Fe

*00: AI(OH)3 4 — Al

C) NEIAIOZ
MgO /NaoH a¢ dd NaHCO,

. ddNaOH
A1505 i " NaOH £c -
Cu0 \( MO M2 MgO HOL_MgCly ~ Mg(OH), > MgO

CuO Cu
+0
(khing tan) - \Cu = 000

Hoc sinh ty viét cic phuong trinh phan dng minh hoa.
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243 a) Ket tia cyc dai khong tan trong dung dich NHy du

AlClg + 3NH, + SH;0 = | AOH); + SNH,C!
b) Két tia cyc dai r6i tan trong NaOH du

AlClg + 3NaOH = | Al(OH)3 + 3NaCl

Al(OH)3 + NaOH = NaAlOg + 2H20
tan
c) Két tia lae tan ngay :

Alp(S04)3 + 6NaOH -~ 2A1(OH)3 + 3NagS0,
Al(OH)3 + NaOH = NaAlOg + 2Hy0.
Nguge lai : Két tha cye dai 16i tan
d) COq + NaAlOy + 2H,0 = &Al(Oﬂ)a + NaHCO4
Al(OH)3 khong tan trong CO, du
e} HCI + NaAlOs + H)O = Al(‘OH)a + NaCl
HCl du :
3HCl + Al(OH); = AlCly + 3HO
Két tda 101 tan
f) COq + 2NaOH = NayCOj + Hy0

CO9 + HeO + NaAlQy = AI(OH)B + NatCOqy
COg du :
COg + NagCOy + HoO = 2NaHCO5

g) (NH4)Al(SO04)2 + 2NapCOz + HyO =

= NHz% + Al(OH)z| + 2COg + 2NanS04

h) Ba + 2Hs0 = Ba(OH)s + Hy?t
rdi Ba (OH), tac dung v8i mubi (HS ty vigt)

e) K&t hgp 2 chu ¢, e

nu

24



244, K2804 AJQ(SO4)3 IZHQO:phéI‘: chua
A]2(304)3 + 61‘120 Facd 2Ai(0H)3\L + 3H2804

Két tia Al(OH); dang keo kéo theo cic chit bin do d5 |
nudc trong

245. b) Dung dich CuCly: miu xanh

Ding dung djch NagCOqg nhan bigt 3 chat con lai

CaCly + NayCOy = CaCOqg| + ZNaCl

Am

SHy0 + 2AICI; + 3NayCO, = 2Al(OH)3 | + 3COy1 + 6NaCl

Keo
NaCl + NapCO3 — khong phan dng
¢} Dung Hy0
Ca0 + Hy0 = Ca(OH),
- MgO, AlO; khéng tan
Ding Ca(OH), d& phan bist MgO va AlyO,4
MgO + Ca(OH); — khong phan ing
Al,O3 + Ca (OHJy = Ca (AlOz), + H,0
dung dich
d) Ding H,0
Ha0
NaOH -— Dung dich trong sust.

H,0
Ca(OH); ~— vdn duc Ca (OH), : it tan.

Al(OH)3 khong tan
e) Ding Hy0 {Tuong ty e)
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f) Ding dung dich NaOH
Mg khong tic dung
Al phan ng tao khi
AlgO5 phan tng khong tao Ichi
g) Ding quy tim :
NaOH héa xanh
BaClg tim khong déi
KHSO, , AINH,(804)p quy tim héa hong
Ding NaOH tién dé phan biét -
9KHSO, + 2NaOH = Kg304 + NayS0, + HoO
AI(NH,)(SO4)g + NaOH — khit

AINH,(S0,); + 4NaOH = Al(OH)g 4 + NH; + 2NayS0; + Hy0
{du) )

250 A:H, C: Cu B (HY, 0, AP, Mg®D)
v, = T84li; %Cu = 16,66%.
251. a) %Fe : 64,47%
%Al : 32,53%
h) 0,5 mol
¢) Dung dich A (FeCly, AlCl5)

252. C:AlOH); 7,41(g)

D:Cu 352 (g
E:9238% 7,7% Oy




253.

254,

255.

256,

258.

a) M : Al P = 8,064 atm

b) [AI*] = 0,323M; [H*] = 0,05M; [CI] = 1,019M
o) V = 14,99 lit

Vi, = 20,92lit

t = O gid 6 phit 50 giay

AlCl; 1M NaCl 0,4M.

15,6g |

a) X:N, b) HNO, 1M

M:AI, kim loai kigm Na , K
Car: 0,025 mol/1 ; 0,525 mol /1.
(HCH

% F8304 : 63,32%
% Al 1 36,75%

Khéi lugng hén hop A : 22,02¢
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CHUQONG Y

CROM - SAT - DONG

A = CROM

I- VI TRi CAU TAO NGUYEN TU
Crom thugc phan nhém phy nhém VI (VIp) s6 thl’l'. by 24
Csu hinh electron 1% 27 2p® 3s” 3pt 3d° 4s? hay
1s? 25° 2p€' 3g? 3p6 3d* 45>
S5 oxi hoa bén ¢ + 3, + 6
S& oxi héa kém bén +1, +2, +4, +5

Khi crom ¢6 s5 oxi héa thép tinh chét ciia né gibng cdc kim
loai Al, Mn, Fe.

Khi crom ¢6 s6 oxi héa cao ¢ tinh chéit giong luu huynh (S).

li- TINH CHAT VAT Li

Crom 1a kim loai c6 miu tring bac, khéi higng rieng
7.9g/em®, nhigt do nong chiy 1875°C, si 2500°C

Crom rit cing cit duge kinh. Khi tzo hop kim véi sat dugc
hgp kim cing va chju nhigt hon, Thép Cr-Ni la thép khong gi.
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- TiINH CHAT HOA HOC

I Tic dung véi dun chill

a) Tac dung véi oxi ;

~ Khi dot bt crom trond khong khi, né chdy manh ligt

theo phuong trinh

4Cr + 30, t';C 9C1r403 + 546 Kcal
-0 nhigt dp thutng phan dng oxi I.u').a xdy ra ydu tao lgp
oxit bao ldy b8 mat kim logi bao ve kim loai
b) Tac dung véi Clo dé phin M8 VOl Crom (trang thai bbt) khi
dun néng.

20r + 301, = 20rCl

2, Tic dyng vii hyp chit
a} Tac dung vdi nude ;

3 W e 5 hoi nude
Crom néng d6 phan wng V9

t°C
2Cr + 3H,0 = Cre0s + 3Hy

b) Tae dung véi dung dich axit :
Cr+ 2HC = CrClz * Ha!
Cr+HySO0,loing = CrS04 + Hyt

Khl co hiéﬂ ai(‘:‘n Cﬁa ox1
4Cr + 12HCl + 0, = 4CrCly + 2Hy0 + 4H,



H2864 dam dac, HNOy dam dac ngudl khong phan dng vdi
Crom : Crom bi thy dong héa

¢ Crom phan déng véi dung dich kifm ndng chay khi cé
chat xic téc

Cr + 3NaNOg + 2NaOH = NagCiOy + 3NaNOj + Hy0

Iv- BIEU CHE
Crom dude didu ché bang phan wng nhigt nhom :

o

CrqO3 + 2A1 = AlgOg + 2Cr + 126 keal

B HOP CHAT €UA CROM

- HOP CHAT CUA CROM (If)

Hop chit dng véi s6 oxi héa +2 chi xudt hién 16 nét o mot
s6 dang hop chiit cla Crom Néi chung ching kém bén, thé hién
tinh kht manh

o Oxit ciia Crom (II) : CrO c6 mau den la oxit hazd chi
phén dng véi axit (khong phan ung vdi bazd)
Gr0 + H,S0;(loang) = CrSO, + Hz0
Khi phan tng véi HySO, dam dac néng thi CrO thé hién
tinh khu :
QCIO + 4H2304 = CI‘2(504)3 + 802 + 4H20

(dam dac ndng)
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A e L s e S e

il

Crom {II) hidroxit Cr(OH)y 6 mau vang thé hign tinh bazo
Cr(OH)p + 2HCI = CrCly + 2H 0

Trong khong khi Cr (I d& bi oxi héa chuyén thanh Crom (IID
4Cr{OH)p + Og + 2H,0 = 4Cr(OH),

H— HQP CHAT CUA CROM (1)

D6i véi Crom s§ oxi héa + 3 la bén nhét né ton tai trong
nhieu dang hop chat khde nhau :

L Cr (I oxit Cr,03 La mdt chit rdn c6 mau xanh thim,
rit khé néug chiy (t,, = 2275°C), khong tan trong mudc.

Cry0y duge ding dé didu ché son miwu (lye Crom), son dau

va son Ve, tao mau lyc cho thiy tinh va st
CrpQg & oxit ludng tinh
Cry0y + GHOI = 2CrCly + 3H,0
Cry04 + 2NaOH = 2NaCrO, + H,0
Crg03 dude didu ché tir cic phan ng
°C
(NH4}20!’207 = C1'203 + Ng + 4H20
t°C
N3201'207 + 20 = Cl‘go;.; + NHQCOa + CO.

o

tC
K2Cl'207 +83 = Cr203 + KQSO4‘



2. Crom (IIT) hidroxit Cr(OH)s : La modt chdt c6 mau xanh
duge tich ra ti dung dich mudi Cr (III) khi phan dng véi dung
dich kiém Cr** + 30H™ = Cr(OH),{

Cr(OH)3 1a mot hidroxit ludng tinh, né tic dung d& dang
vii dung dich axit hoic kidm :

Cr(OH)3 + 3HCI = CrCly + 3H,0

Cr(OH); + NaOH = NaCrO, + 2H,0
Khi gap chat oxi héa NaCrQy bi oxi héa cho ra Cr (VI).
2NaCrOg + 3Bry + 8NaOH = 2NayCr04 + 6NaBr + 4H,0

¢
Nhigt phan : 2Cr(OH)g = Cr03 + SH0
3. Mudi Cr (II) : CrCly, CGrg(SOy)s, Cr(NOy)s.

Da s& muéi Crom (III) tan duge trong nude, tit dung dich
ching sé tich ra duéi dang hidrat tinh thé Mau ca dung dich
muti Cr (I} thy thude nhidt do Ja do muc hidrat héa khdc nhau,

Vidy . [Cr(HgO)gICly : ¢6 mau tim

[Cr(Hg0)5C1ICL, ¢ €6 miu lue tudi.
Quan trong nhat 1a phen crom : KpSO,  Cro(SO,); 24H;0
Digu ch& KyCrgOp+380,+H;80, = KySO,+Cry(S0,)q+H,0

Khi lam bay hoi dung dich, tinh thé
K2804 . Cr2(504)3.24H20 sé tich ra

Phén Crom duge ting dung rong rai trong ki nghe thude du,
cAm miu khi nhudm vai
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fr- HOP CHAT CUA CROM (V1)

. Crom (VD) oxit CrOy : la chat rén c6 mau dd sim, rit
dbe, hit Am trong khong khi rét manh, di tan trong nudc tao
axit cromic

CrO3 + Hy0 = HyCrO, (chi tén tai trong dung djch)
CrOq la oxit axit.
CrOg + 2NaOH = Na,Cr0, + H,0-

CrO; I chat oxi héa manh.

o

tC 3
2CTO3 = Cl’203 + “—02'
2
Phan ing nay thyc hien tien nhiét néng chdy cla Cr0q4
(twe = 196°C) .
2) Muii kalibicromat K,Cr,0,

C6 mau d6 da cam, bj phan tich trén 340°C.

t°C
4K2CI’2O7 = 4K2(}IO4 + 201‘203 + 302
Bicromat tan trong nude tao nén dung dich c6 tinh axit
Or07 +H0 = 2H'+20:02"

Kalibicromat 1a mpt chit oxi héa manh trong moi truting
axit. Hén hgp cda dung dich bio hoa KoCryOq va HySO, dam diic
o tdc dung oxi héa manh, nén thuting dimg d€ rida chai lo dung
héa chat trong phong thi nghiem. KyCry0y duge ding d8 didu ché
mot lugng nhé Clo trong phong thi nghigm :

KzCI’gO’] + 14HC] = 2KCl + 201‘0!3 + 3012 + 7H20
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259,

260.

261,

BAl TAP

Viét phuong trinh phén ing bigu dién bign héa sau :

a} Cr = C1Cly — Cr(OH); - KCrOy — KyCrOy = chl‘gori
b) Cly ~ HOl = CiCly = Cr(OH); = Cry(SOp); = phen

Bang phuong phip hoa hoc hay phan bigt

a) Phen crom va phén sat

b) CU20 ' CuO s 01"203 ) IVIDOg ) Zn0

¢) CuS0y, Cre{SQy),, FeS0, (dung djch).
Vigt phudng trinh phan tng khi cho .
a) Al(OH)3 , Cr(OH)3 , Ca(OH)g Mg(OH)y véi dung dich NaOH

va dung dich HCI

262,

263.

280

b) €10, C1y05, Cr0y véi HyS0, va dung dich Ba(OH)p

Dung djch Bicromat kali trong nudc c6 mau d6 da cam Néu
cho thém vao dé mét luong KOH, mau cla dung dich dan
dan chuyén sang vang tuoi T dung dich ¢ mau vang tuoi
thu duge néu cho thém vio d6 mdt lugng 504, mau cla
dung dich lai din din tro lai d& da cam Viét phuong trinh
phén ing d& gidi thich cdc hién tugng trén

Cho kim loai Crom néng @6 vio binh khi Clo Khi phan dng
hoan thanh cho thém nudc vao binh véi sy cd mat cta mit
chit khit dé hva tan san phim Sau dé 16t tit tit dung dich
KOH vao binh Lic dau ta thdy ¢ két tla mau xdm xanh,
sau dé két tia din din tan, Gidi thich cidc hién tugng va
vigt phuong trinh phan dng




264.

265.

268.

267.

Phan ung nhigt phan amoni bicromat nhu say -

t°C :
(NH4)2C1‘207 e C1"203 + Ng + 4H20
Tinh phin tram tap chat c6 trong mudi, bigt ring khi phan

hiy 32 gam mudi thiy con 20 gam chdt rin va thanh phin
tap chat khong bj bign déi.

Ding 5 gam nhom cho téc dung véi 20g Cro0y thi s& thu
duge bao nhigu gam Crom ? Chét nio con thita va thia bao
nhigu ?

Mot dung dich chita 4 fon cla hai musi v6 co trong dé 6
fon SOF~ khi tic dung vita dd véi Ba(OH), dst néng cho
mot khi, 1 két tia X, 1 dung dich Y Dung djch Y sau khi
axit héa bing HNO; tao véi AgNO; két téa tring héa den
ngoid dnh sdng Két' tia X dem nung duge a gam chit 1¥n
4 Gia trj cua a thay doi tiy theo lugng Ba(OH)y dimg :
Neéu vita di a dat cye dai, con By du a giam din dén cye
titu Khi ldy chat rin Z véi gia trj cuc dai a = 851g thay
Z chi phan ung hét véi 50ml dung dich HCl 1,2M con lai
ba rin nang 6,99g

Lap lugn xdc dinh 2 mudi trong dung djch

(Dé thi tuyfn sinh vio trudng
Dai hoe Bach khoa nim 1991)

Them 16,64 gam bari clorua vio mpt dung dich chia 7,84
gam Crom sunfat III Loc k&t tda bari sunfat, phin nudc
ioc cho bay hoi dén tac thanh cde mubi tinh thé

BGC}22H20 y CTC]3 . 6H2‘O va CT2(804)3 . ].SHQO

Tinh khoi lugng két tia va cdc mudi.
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C - SAT

1-SAT = SU TON TAI TRONG TU NHIEN

Sat la kim loai cd tir thisi thugng cf Trong thign nhién sat
la kim loai phS bign nhit sac nhom Sit ton tai chil y&u & edc
dang :

- Hgp chat : oxit, sunfua, silicat

~ Quang @ hématit do FegOg khan, hématit nau
FegOq - nHpO, manhétit FegOy , xidérit FeCOy , pirit FeSy:

- Hgp kim : sht chi & trang thai ty do trong thién thach,
trong thyc t& dang hgp kim chu y8u 1 pgang vi thép

— Ngoai 1a con cd trong thanh phan cla méu nhu chat
hemoglobin (héng ciu).

II- VI TRI, CAU TAO, TINH CHAT CUA SAT

LVi tri, e tao

56
Ki hitu : Fe
26

Vi trf ¢ chu ki IV, phan nhém VIII B.

1]
Bén kinh nguyén to : 1,26A
— V& nguyén ti : 1s% 25 2p° 3% 3p° 3d° 457
Sat a nguyén t0 chuyén ti8p co electron dang bé sung cho

phan lép 3d
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2, Tinh chit vae li

Sat I kim loal ¢ mau trdng xam, c6 tinh déo, d& ren, dé
" dat méng, dé kéo sgi, din nhigt vh dign kém ddng vi nhém

Sat b nam cham hdt va dé bj nam cham héa nén duge ding

::-:-} lam 16i cia dong cg dién. Tuy nhién & nhiét 49 cao (800°C) tir tinh
bi mat di

Khi lugng rieng Ia 7,87glem? | nhiet do soi & 2870°C, nhiet
3 do néng chay la 1539°C.

3. Tinh chiit héa hoc

Sat la kim logi thé hien tinh khit trong cac phan ng héa hoc.

Sat cé thé nhutng Ze & phan I6p 4s d& trtf thanh Fe?*, houc
6 thé nhubng thém le & phan lép 3d chua bio hoa d8 trd thanh
Fe** | Sy nhutng e phu thube vio chat oxi héa tic dung véi sit

a) Tac dung véi phi kim

— Phan ing véi axi :

v + O nhigt dj thuing :
| * Trong khong khi khe, sit khong b ri
* Trong khong khi am, sit bj ri dé dang (an mbdn ditn héa)
Fe - % - Fe?*
0y + de + 2H,0 = 40H~
Fe** + 20H™ = Fe(OH),
4Fe{OH); + Op + 2H,0 = 4Fe(OH), -

o

t
2Fe(OH)y = Fe,0y + 3H,0
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+ O nhigt do cao

. sat chdy trong oxi tao ra hat mau den
la sat tit oxit

Q

t .
3Fe + 20, = Feg0, + 270,8 Keal

~ Phan ing vdi halogen : sit chdy trong khi Clo tao ra khi
nau

O

5
2Fe + 3Cly==2TeCl; sit (1) clorua

— Phan tng vdi lun hunh

o

Fe+ 8 = FeS sat (II) sunfua

— Phan iung vdi cocbon :

[}

3Fe + ¢ = FeyC xémentit

b) Tac dung véinubc: ¢ nhigt do cao sit tic dung manh vdi hai
nude. :

€|< 0

3Fe + 4H,0

F9304 + 41‘12?

t* > 570°C

Fe + Hzo Fel + HzT

St trong nudc khi ¢d du oxi thi tgo thanh dang hidrat cda
sat IIT oxit.

9Fe + 30y + nHy0 = Fes0y nH,0
2

Khi thiu oxi thi tao thanh s&t ti oxit.

dFe + 202 + nHgO = FeqOy nHy0
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¢} Tac dung véi dung dich axit
— Tac dung véi dung dich axit khong cé tinh oxi héa nhu
axit HCI, HyS0,; lofng . S&t bi oxi héa thanh ion Fe’t va giai
phéng khi hidro
Fe + 2HCl = FeCly + Hp?t
sit () clorua
Fe + HoSO4loaing = TFeS0, + Hpt
sat (D) sunfat.
— Téc dung vdi dung djch axit ¢ tinh oxi héa nhu HNOg,
HpS04 dam dac.
+ Sat khong tac dung véi axit nitrie, axit sunfuric dam dac

vh npudi vi cdc axit ndy lam st trd nén thy dong nén thutng
dimg binh thép dé dyng axit dac ngudi

+ B&t tdc dyng vdi axit nitric, axit sunfuric dic néng.

tﬂ
2TFe + 6H30,44d = TFeg(SOy)3 + 35051 + 6HgO
sit (1) sunfat.

Fe + 6HNO4dd = Fe(NOg)g + 3NOyt + 3Hg0
git (I nitrat

+ St tic dung vdi axit nitric long :
4Fe + 10HNO; lofing ngudi — 4Fe(NOg)g + NgO + 6H,0
Fe + 4HNO, loding néng = Fe(NOg)g + NOt + 2H,O

8ke + 30HN03 rit lofing = BFE(NOE)a + 3NH4NO3 + QHQO

il

Fe + ZHNOg; lodng , lanh Fe(NO3)2 + HzT
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d) Tac dung voi dung dich mudi cda kim loai y&u hon,
Fe + CuS0, = FeSO4 + Cu
- PIEU CHE

1. bién phin dung dich muii sit
dpdd
FeCly == Fe + Cly

dpdd 1
FESO4 + I‘Izom Fe+ 2 OzT + HzSO4
P

2, Tic dyng vii kim logi manh

FESO4 -+ Mg = MgSO4 + Fe.

3. St oxi tic dung vdi chat kit

o

t
FeO + Hy = Fe + Hy0

L]

£
F8203 + 2Al = AIan + 2Fe

o i

t
FEaO‘g + 4(:0 = e + 4002?

i
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D— HOP CHAT CUA SAT

I- OXIT

1) Sit (B exit @ FeQ

—~ Tinh chat vit I : chit rin mau den, khong tan trong

nude
— Tinh chit héa hoc : FeQ la oxit bazd

* Téc dung vdi axit thuting khong cb tinh oxi hdéa nhu HCI,
Hy504 loang -

FeO + 2ZHCI = TFeCly + Hy0.
FeO + HgS0loing = FeSO, + Hy0
+ Téc duﬁg vii chit khit :

t
FeO + Hy = Fe + H0

FeO + CO

Fe + COz

4]

t
3FeD + 2A1 = Fe + AlOy
« Tac dung véi chat oxi héa

o

4FEO + 02 = 2F8203

3Fe0 + 10HNOQloang = 3Fe(NOg)g + NO + 5Ho0
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— Didu ché

o

4
FegOy + CO = 3Fe0 + CO,

Fe(OH)y === Fe0) + H,0
khéng ¢d khing khi
tﬂ
FQ(COZ}Q = FeO + COQT + COT
2, 8it tir oxit : (FeyO4 hay FeO . Fey0y)

— Tinh chat vat & : Chat rdn mau den, khong tan trong
nude, cé tinh nhibm ti

~ Tinh chat héa hoe : FegOy la oxit bazo

¢+ Téc dyng vdi dung dich axit
Fe30, + 8HCl = FeCly + 2FeCl; + 4H,0.
Feg0, + 4H,S0,10808 = FeSO, + Fey(S04) + 4H0.

o Tac dyng véi chat et

a

t
F8304 + 4H2 = 3Fe + 4H20

1

FB304 + 4C0O

fl

3Fe + 4C0,

3Fey0, + 8Al

4A1,04 + 9Fe !
» Téc dung vdi chit oxi hda




nudc.

- Ditu chd

0

t
ke + 202 - FE:,O&

o

t
3F8203 + CO = 2FE304 + COZT

<570"
8Fe + 4H,0 ====Fe,0, + 4H,1
3. Sit (I oxit (Fey,04)

— Twnh chat vat 1i : chit rén mau nau do, khong tan {rong

~ Tinh chét héa hoc : FeyOg I oxit bazd
¢ The dung v dung djch axit :
Fe,Oy + GHCL . 9FeCly + 3H,0
FegOy + 3HyS0, = Fep(804)g + 3H0
FeyQy + 6HNOy = 2Fe(NOy)z + 3H,y0

+ Tic dung v chit khu

o
&

F9203 4 3C0

i

2Fe + 3C0, 1

]

F“‘EUH + 2Al = 2Fe + Aj203-
— Dibu che
4Fe0 + 0y = 2Fey0y

tl')
9Fe(Ol)y = Fep0y + 3H,0
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11— HIDROXIT

1) Sit (g hideoxit : (Fe(OH)y)

~ Tinh chét vit i : chit rAn mau tring xanh, khong tan .
trong nudc

= Tinh chit héa hoe : tan tiong axit tao thanh mudi sit 1I
Fe(OH)g + 2HC| = FeCly + 2Hy0

_ Trong khong khi héa mau nau do ‘

4Fe(OH)g + Oy + 2H,0 = 4Fe(OH);

~ Didu che : Fe®t + 20H™ = Fe(OH)zl

2) it (1B hidroxit : Fe(OH)y

~ Tinh chat vat Ui : chit in mau nau 45, khong tan trong
nude.

~ Tinh chit héa hee : tan trong axit too thanh mudi sat I
Fe(OH)s + 3HCI = FeCly + 3Hy0
Khi nung néng ¢ nhigt do cao. i
9Fe(OH)3 £ Fey0y + 3Hy0
— Pibu ché : F3* + 30H™ = Fe(OI‘i)ﬂ
4Fe(OH)q + 0y + 2H,0 = 4Fe(OH),

- MUOI
1. Mudi sit (15} : khong bén, cé tinh khi, khi tac dung ‘5
véi chit oxi héa tao thanh mudi sit (11D . , o

\
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9FeCly + Cly = 2FeCly |
3Fe(NO3)g + 4HNO, luing = 3Fe(NOg); + NOt + 2H,0-
9FeS0, + 2Hp80, 93¢ 0N = Fey(80,); + S0, + 2H,0.
10FeSO, +2KMnO4+8H,S0, = 5Fey(S0,)3+Ky50;+2MnS0, +8H;0
6FeS0, +KyCrgOq+THyS04 = 3Fey(S0,)5+Kp80,+Cra(S04)5+TH,0
2. Mudi sit (HI) : cd tinh oxi héa khi tic dyng véi chat

khu.

2FeClz + Cu = 2FeCly + CuCly

2FeCig + 2KI = 2FeCly + 2KCl + Iy

2FeClg + HyS = 2FeCl, + 2HCI + 8

Tém lai : Tinh chét; héa hoc chung cia hgp chét sit ()
tinh khd, cia hdp chat sit (III) 1a tinh oxi héa.

IV— NHAN BIET 1ON Fe*' va Rt

1. Nhin biét ion Fe**;

- Mau thi tic dung vdi dung djch kali hecxaxiano ferat III
(hay kali ferixianua) cho dung dich cé mau xanh Tuabin

3Fe®* + 2Ky[Fe(CN)g] > FeylFe(CN)gly + 6K*

— Mau thd tdc dung véi dung dich bazd tao ra két tla miu

tring anh xanh.

Fe?* + 20H™ = Fe(OH)y{
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2, Nhin bigt ion Fe',

~ Miy the tac dung véi dung dich kali hecxaxiano ferat (II)
{hay kali feroxianua} tao ra dung dich c6 mau xanh Prusse.

4Fe®* + 3K,[Fe(CN)g) — Fey(Fe(CN)gl; + 12K*.

- MAu thi tic dyng véi dung dich kali sunfoxianua cho
dung djch mau 40 mdu

Fe* + BKSCN — Fe(SCN); + 3K*-

~ Mau tht tic dung vdi dung djch bazd tao ra két tiia mau

niu do
Fe®* 4 30H™ = Fe(OH)3 1.
E- HOP KIM CUA SAT
Bang so sanh hgp kim cia sit
Gang Thép '
Thanh| Cé chita 2 “* 5%C, Cé chia 0,01"*2% G ; rdt it cde nguyén o Si, ;
Phin | 1 > 44Si 0,3 = 5%Mn,| Mn, S va P,
itP, S
Gang Gang Thép Thép ddc bigt
xAtn tring thudng
FhaN { Chia nhidu| Chia nhidu| Chia it C, | Thép | Thép | Thip | Thip .
P8 1 ¢ §trang | FesC, it Cf 5L, Mn, rit | Ni, Cr:| W, Mo,| S | M
thii t¢ do | va Si its, P 18% Cr| Cr
| va Si 9% Ni
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Kém cing | Cung va Dé eting Rét Rit Déo, | Rat
vé kém don,| dén, khong| phy thude |cing |cing | dén héi| bén
Tinh | khing rén | rén duge viéo hdm | bén, iddd | tiE chin
chit | duge higng C, | chiu | nhiat me git
déo, rén néng. | db cao vi va
duige cham
Dic mdy | Dung luyén| Dung xdy | Ché'tao| Ché'tao] Chtao| Ché teo
méc, fng | thép dung nhd | véng | ludi 18 x0, | dudng
Ung | din nude cda, edu bi, vé | dao, cdt| nhip xe| ray,
dung cing, dung | xe boc | got kim bia
oy lap dong | thép | loai nghién
dé
F — SAN XUAT GANG
I — LO CAO

Gang duge luyén & trong 1o cao. Lbd cao cao khoing 30m ;

c6 vo bang thép, bén trong 16t gach chiu la. Cong sust mdi ngay
cla Io khodng 2.000 tin gang Nguii ta chia 1o lam ba phén :
than 1o, bung 16 va ndi b

1. Nguyén tic san xuit gang

Ding CO &€ khit ¢4t oxit & nhidt dd cao Trong 1b cao, sit

¢6 s6 oxi héa cao bj khi dén ddn dén sit c6 s& oxi héa thap theo
sd db .

+3

+84

2
F(2203 > F8304 => Fel

+

-+ He
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2. Nguyén lig¢u

a) Quing sat: Quang sit co gid tif sin xust gang la manhetit
Feg0y vd hematit FeyOy

b) Thancée: Than cde khong o6 trong ty¢ nhién Didu ché né
ti than md hojc ti than giy.

c) Chatchdy: Nguyén lidu cé Jin dit dd silicat hoac 14 cat

cht chay la CaC0O; O khodng 1000°C s phan ung sau :

[+]

¢
CaCOy = CaO + COy 1
Ca0 + 5i0y = CaSi0,

Nguge lai néu nguyén lizu nap vio 1 ¢ Mn CaC0j;, chat
chiy Ia Si0y Chat chiy k&t hp vdi oxit kho néng chay (Ca0 hoxe
Si0g) trong quang tao mudi silicat @ nong chiy ndi trén gang goi
la xi Xi thp trung & ndi 1o tao thanh mit lp ndm trén gang
long, nhts vdy bie vé gang khong bj oxi héa bdi khong khi théi
vao Jo. Thdo xi ra theo cda trén cda b va théo gang ra theo cita
dudi.

d) Khéng khi: Khong khi dét chdy than cé, tao chat khi fa
CO va tao nhigt do cAn thist cho céce phan dng héa hoc xay ra.
Khi luyén gang khéng khi dua vao 1o cang gidu oxi, chng néng,
chng tot.

H-~CAC QUA TRINH XAY RA TRONG LO CAO

Ngudi ta nap nguyén lidu vio 1d cao thanh ting ldp xen ke
nhau : 16p than cfic, lép quang (vd chat chay)

Théi lien tyc khong khi néng & nhist dp khoing 800°C vao
Io qua cdc 6ng gié nim & ddy bung Ib. Than cic chéy thanh khi
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€Oz va phdt ra nhiu nhigt, khi COy di len tren, gap than cofc,

bj khu thimh CO :
C+ 02 = COz + Q
CO+C = 2C0~Q

Qudng o
than coc
Migng 18 chét chay
/,
Khi 13 ¢
, \\/ \///' a0
Co o
3Fezﬂj+C0=Zfe3Oq+ €O~} ~~~ 450°.500°C
Fe,0,+ CO=3R0 + €0, |..—...600°-700°C
. . [Fe0+ CO = Fa 4O, | ——— 800°C
than fo (aCo, = Ca04 00,
Ca0 +5i0, = Casio, —— -1000° C
Than v& sit rdn
L
Than, gang fong, xi - - 1300°C
€0,+C = 2C0
Bung o
) Ce 0z €O, /——~1500°C
Pheu 1o 1800 °C

~~Khng khi’ndng

14 cao
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Phin trin cua than lo cé nhicl g khoang HOU {3 whiit

di piy, sat dlh oxit DAt dau b CO khi, cudi clmg tao thanh

git kim logi

BPeg0y + (0 = 2Fe0y + (g
Pegly + CO = 3FeQ + €O,y
Fe() + CO = Fe + GOy

Sat kim loai di chuyén xuéng phia bung lo, tac dung vdi
than ofc v ikhi CO @ nhigt do cao tao nén xementit

AFe + C = TeyC
3Fe + 260 = FBBC + 002

Vi trong nguyén lipu co tap chiit 1a oxit cua silic, mangan,
phatpho  nin vic oxit d¢ ciing bi kint clng vcn sat oxit :

8i0, + 2C = Si+ 200

MnO + C Mn + CO

it

POy + 5C = 2P + 50

H

Nhu vay =it néng chily ed hoa tan mot lugng nho C 4%,
Si, I, S ta dwje gang Gang 6 nhiéu S thi gang don, nén
chan quiang sat chda i S Tyép mieng 1o c6 khi 1o cao chifa
Khoang 30% (O, 2-3% Hy vh CHy, sau khi loc bui, duge chuyén
qua thap trao dii nhigt d6 lam nhien lidu Nhigt sinh ra khi
khi 1o cao chdy sé dét nong khong khi dén khoang 800°C trude

%hi thoi vio 16 <o
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Y

a
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G — SAN XUAT THEP

Muin luyén gang thimh thép, ta phai lopi bo lugng du cic
tap chiit C, Si, P, S, Mn b trong mug bang cich oxi hda cic
tap chat dé thimh oxit & trang thai khi nhe €O va CO, bay ra
ngoid khong khi, con nhing oxit ¢ trang thil rin bién thanh xi
va tich ra khoi thép

Nhimg phuong phip luyén thép chinh la phuohg phap Betxome,
phuong phip Tomat, phuung phip Mactanh, phucng phip oxi va

" phudng phip lo dign

I-PHUUNG PHAP RETXUME

Phuong phip Betxome luyén thép trong 1o théi ¢ hinh qua
16, vo ngohi bing thép, bén trong idz gmch chju lia

Diy Io o6 mdt 0 cua sb 6 théi khong khi ¢ dp suat
4-Satm. Gang long tif 1o cao duge chuydn true tifp vio o
Luting khong khi manh thm vio gang long dé dit chdy cac tap
chit trong gang

¥
J

% = .
e

=== .
A 1= =Y -
=== ,
I “g Khdng khi
(4 Gan % nen

&l

S¢ da 16 Betxdme dang houl ding

297



Si+ 0y = Sily
2Mn + Oy = 2MnO
C+ 0y = CO

va oxi héa mdt phin sit
2Fe + Oy = 2Fe0)

Nhitng phan dng trén phit ra nhidu nhigt, lam cho nhigt
do cia lb dat dén 1600°C. 8i0Og tic dyng véi MnO vh FeO tao
thanh xi

FeQ + Si0p = TeSi0q
MnO + Si0y = MnSiOy

Xi long duge néi trén thép duge tich ra, sau d6 quay nghiéng

b dé trut thép 1a

Qud trinh luyén gang thanh thép 6 1o Betxome xay ra nhanh
chi trong 15—20 phiit, nén khong cho phép digu chinh thanh phan
cla thép vk khéng luyén thép ti gang chda nhidu P. Dé khic
phyc nhuge diém cia phudng phdp Betxome, ngudi ta ding phudng
phap Tomat, phuong phdp nay cho phép luyén thép tit gang chua
2% P Phuong phap nay cing dung khéng khi nén théi vao gang
long nhu phuong phap Betxome Chi khac 1a 16p 16t trong b thdi
lam bhng gach chju lta o6 chita MgO hay MgO va CaO.- Lép lot
nay c6 tic dung loai bd P

4P + 50, = 2P,0;
P205 + CEO = CSa(PO4)2

Phuang phdap Tomat khong loai bo hoan todn tap chit 6 hai
la 8 cé trong gang Do d6 cA hai phuong phap chi dung dé luyén
thép tit gang chda 0,05%S.
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Dé khéc phyc thigu sét cin hai phudng phap trén, ngudi ta
diing phuong phép oxi, day la phuong phdp hién dai hon duge st
dung rdt phé bign & nhiu nude tren thé gidi. Phuong phép nay
khong ding kbong khi ma ding oxi tinh khigt c6 dp sudt khoéng
10atm- Nguyén ligu & day khéng chi |3 gang mit 06 cd quiing sét,
sht thép gi va voi Ia chit chiy. Qua trinh luygn thép xay ra chi
trong 30 — 40 phit Phuong phip oxi cho phép nang cao chat
lugng va s& ching loai cda thép

H~-PHUONG PHAP MACTANH

Lx phuong phép luygn thép bing 16 Mactanh. Khéc véi cde
phuong phdp trén day, trong phudng phép nay chét oxi héa khéng
chi la oxi cia khdng khi duyge thdi vho Io ma cd sht oxit cla quing
it vh sit, thép gl cho tham cing vdi gang.

’ ¥
khdng khindng U nop. nguym (idu

Xi nong chay

Nhien lidu ;o
Wi é Thep nong
Ab_hh‘___‘_ ......... é Chﬂy
Go———p]
— .."'=¢$ = ,_::/4 -
N (=0
hd 7t ﬁ:l:‘llalsliA‘_/&"
§ ..é::}ﬁ : § ; 1 :f :\ b gL ) . A[ . r
3 . k 1] I

Lé Mactanh
Qua trinh luygn thép trong lo lua goi ia I Mactanh. Lb duge
xdy bing gach chju hia, ddy 16 1t gach chju la chéa rhidu
Si0y hay CaO vi MgO iy theo vao thanh phin cla nguyén ligu
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nap vao b, khi cho vho lo duge dun néng trude & khoang 1200°C
trong cic budng trao d5i nhigt & phin dudi cda lo. Cic phan iing
héa hoc xiy ra trong cic lo khong khac nhau nhung qué trinh
Juyén thép kéo dai 6-8 gits Chinh nhi thoi gian kéo dai nhu vay,
ngui ta co thé phan tich san phim va cho thém nhitng chat cAn
thist dé didu ché dude cac loai thép o6 thanh phin mong mwun
Tuy nhién dé ché nhing thép hgp kim chia kim logi khé ndng
chiy nhu Mo vh W ngudi ta phai dung lo dign hd quang cd nhigt
do tren 3000°C

HI-PHUGNG PHAP LO DIEN

La phuong phép luyén thép bling 1o dign. Nhigt lugng trong
lb do hd quang dign sinh ra gida cic dign cyc vh gang néng chay
Nhiet do tiong lo dign 1t cao, dé digu chinh nén phuong phdp
b dien luyén duge nhing logi thép dac bigt ma thanh phan cd
nhing kim loai kho néng chay nhu molipden (2620°C), vonfram

Dién afc bdng than chi

Vam |5

/
Mong

/ t 1
cot thep Cda ndp

nguygh ligu

Thep
/7 J
nong chay
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(3350°C) . va khong chia nhing tap chat cé hai nhu luu hujnb,
photpho. Do lo dign ¢ dung tich nho, nén khdi lugng méi me
thép it hon so véi cic phudng phip trén

(V-KHU LIEN HOP GANG THEP THAD NGUYEN

Day B nhh miy gang thép diu tién cla nudc ta, bat dau
hoat dong t& nam 1963 Khu lien hgp gang thép Thal Nguyén
gém c6 3 1o cao, 2 lo Mactanh va mét s8 1o dign quang

BAI TAP
968. Bidu dién chudi phan ung :

a) Fe—> F82(SO4)3 - Fe(NOy)3 = FE(NOS)g - FE(N03)3 > .
i F6203 td A1203

b) Al = Fe e FeClg = FeS0Oy = Feg(S0y)3

¢} Pirit = st (IID oxit —~ sit ti oxit = sit (I} oxit —

-» phom oxit.

FeCly = Fe(OH); - Fe(OH); = FeptS0g)a

ar? || P Dk
\\\FECla d FE(N03)3 > Fegb;; = F9304 /

269. B6 tdc cic phan ing :

to

g) Fe+0, > (A)
(A) + HCl = (B)+ (C) + H0
(B) + NaOH - (D) + (E)
(C) + NaOH - (E) + (F)

Rl



)2

Dy+ 7+ 7 = (F)
B)y+? = ()

]

b) FeS + 0y = (A)} + (B)
(A) + Ha8 = (C)] + (D)

a

@+ E > @
(F) + HCl = (G) + HyS?
(G) + NaOH = (H)} + ()
(H) + 0y + (D) = (J)

(]

{
@) = (B)+(D

]

B +@) = E+ D)
¢ (A)+ (B) = (C)+ D)+ (E)
(Cy + NaOH - (F){ + NaySO,
| (D) + KOH = (G)| + (H)
(C) + KMnOy + (B) —= (D) + MnSO, + (H) + (E)
@+0 = K+ E
(F)+ 0 +(E) - (G)
DY+ KL = (C)+ (H) + 1,
(C)+ A = (M) + (L)
(Ly+( - (N)+H,

N)+Cly = (K) .

W gEat v
o &:‘Q-'i\.
w}és-
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dy AL+ (A) = (B) +(C)
(A) + HCI = (D) + (B) + (F)long
(F) + Na = (G) + Hp!
(€) +(G) = (H)+ (@)
D) +(G) = M +K)
(E) +(G) = D) +(EK)
M+ 0z +(F) » (L)

270. B& tic va can bing phin Ung theo phuong phdp cén bing
electron v ion electron (néu cd)

a) Fe + Hy80, dac — Fa&tf,l 5051 + 0

b) Fe + HNO; dic néng »Fﬂ["ﬁ;}! NOyt + 10

¢) Feg0; + HNOg loang —{_Fz{l\)()}ENor + 140

d) FeCly + H.ZSJL Felly + 8%, 1ud

e) FeO + HyS0, eﬂ&(&@# S0p1 + H4 0

f) FeS + HNO; = @{Nfg NOt + 502 + ARO"

¢) FeSO, + KyCrs0p + HgS0, ~ F2f 30y 1 SOV(‘”SO”
h) FeSO, + KMnO, + HpSO, -~ Fei(sUt ) N”So‘f #5580, 10
i} Feg(S804)3 + nggg + Hgy0 '*‘)U g NaZSOj; + Ha80,

k) FeSO, + KB:Oa + H,80, ’r}‘% KBr +. B0

h FPC]3 + N!g(j'?)g + Hoo e F@ + COz? + . \)Q(/E

03



971, Pidu ché :

4 Tit sit (1) sunfua néu 2 phuong phap didu ché Te
b) Tu nhom hidroxit va quing manhétit viét cdc phudng

trinh phan dng didu ché Fe

¢) Tit Fe néu cic phudng phip 48 dibu ché cic oxit clia
st v nguge lai til cdc oxit hay ditu ché Fe.

d) Tir sit (D) clorua néu 3 phudng phdp dé didu ché Fe
vi tir Fe néu 3 phudng phip dé diéu ché sat (ID) clorua

) Tir st vist 3 phugng tinh phan dng didu ché tryc
titp FelSOy.

f) T quang mahetit viet cic phan ung diéu ché FeCl,
FE‘.(NOs)g

g) T quimg pyrit sit, khong khi vh nude, hiy vigt cdc
phan ung didu ché sit (D) va sat (IID sunfat.

h) Ti wic nguyén ligu ban diu la quang pirit sit, mudi
an, nude v khong khi hiy diéu ché sit (I) hidroxit,
gat (ID) clorua

i} Tir quang hématit, nude vi clo viét cdc phuong trinh phan
ing didu ché FeCly, FeCly, Fe(OH)3.

272. Dung cic héa chit dé nhin bitt ede dung dich sau @

—_

MM

a) Cdc dung djch : nhom clorua, sat (IID clorua, déng (I}

clorua, kém sunfat.
b) Cic dung dich : Xo da, natri aluminat, amoni sunfat,
magiée sunfat, nhom nitrat, it (1D clorua, sat (111 clorua.

¢) Chét 1fn : nhom niteat, sit (1D sunfat, ddng (II) sunfat,
amoni clorua

27:
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dr Chit ran : xit, kali eachonat, nhom clorua, sit (I)
sunfat, canxi sunfat, magie clorua

e) Chit bot : kali, nhom, bac, sat.
) Chit bot ; natri oxit, nhom oxit, st (III) oxit, sat

273. Chi dimg mét héa chit duy nhit dé phan bigt cic dung dich
sy
a) Cdc dung dich : Ampni clorua, amoni sunfat, kém sunfat,

nhom clorua, sit (III) clorua, dong (I} clorua

b) Cac dung djch : magie clorua, nhdm clorua, sit (II)
clorua, sit (III) clorua, déng (II) clorua, natri clorua

c} Chit 1én : nhom, sit, nhom oxit

d) Chat rén : natri oxit, nhom, sat, nhom oxit, canxi
cacbua

e} Chi dimg 1 kim loai d& nhan bigt cic dung dich : natri
clorua, magie clorua, sit (III) clorua, sit (II) clorua

f) Chi dung nudc vd 1 héa chit khic hiy phan bigt 4
chit bot : Xoda, magie oxit, nhom oxit, déng (II) sunfat,
git (HI) sunfat.

274. Khong dung hoa chit nio khde, hay nhan bigt cic dung dich
sau :

a) Cdc dung djch : nhém clorua, bari hidroxit, natri clorua,
sit 2 sunfat.

b) Cic dung djch : Bac nitrat, axit bromhidric, nhém
clorua, natri nitrat, déng (II) clorua, potat, sit (I
clorua, magie clorua

¢} Céac dung dich : axit clohydric, natri clorua, bari hidroxit,
barihidrocacbonat, sat (II) clorua.

MIS
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75,

Pink ché .

a) Bot Fe co lan nhom vh dong

/J by Téch Fe khdi hén hgp CuS, FeSg, AljOy.

/Qg:} Thch FegOy co lan AlgQy va NagO

d) Tinh ché Fe c6 lin Al, AlyOy va Zn

276. Téch

14

a) C6 hén hgp 3 kim loai Al, Fe, Cu Trinh bay phudng

)

o)

d)
@)

277, Giai

phép héa hoc tdch rikng titng kim loal ra khdi hon
hop. Viét cac phuong trinh phan dng

Tach riéng titng chit sau ra khoi hén hgp AlC,
FeCly , BuCly

Tach 1o titng chit sau khoi hén hop rdn @ Ip CaO,
Fe, Cu
Tach 19 hén hop rin : MgCly, Zn, Fe, Ag

Tach i hén hop vin : Fe, Cu, FeSOy4

thich :

a) (6 phan tng xay ra khong khi cho dung dich FeCly

tac dung véi dung dich KBr, KI Giai thich va vigt
phuong trinh phan dng.

b) Mat dung dich A chia 2 chit tan ZnClz va TeCly cho

36

tac dung véi dung dich sit du, phan dng tgo két tia
tréng, dé ngoki khong khi ket tua nay chuyén din sang
miu nau do, loc kBt tia rita sach, siy kho va nung d
phiet db cao ta duge chit rin mau nau do, tan dudc




trong axit clohydric cho dung djch trong sust Hay giai
thich va vigt phwong trinh phan ung.

c) Phan biét gang va thép ? Gang xdm, gang trfing va
gang dac bigt ? Thép thutmg va thép dac bigt 7 Tai
sno cie db ding biing gang thép gi nhanh trong khong
khi am ? Viet phuong trinh tong quat va gidi thich ?
D& nghi oic bign phip ching gi cho cdc d6 ditng do.

d) Hay cho biét hien tugng xiy ra, gidi thich, vist phudng
trinh phin ting héa hoe vh xdc dinh chat oxi héa, chit
khit khi nho din din dung djch thuoc tim dén du vao
coc dung dung dich hén hop sit 2 sunfat vh axit
sunfuric

278, Dang ty do

al Trinh bhy tinh chit hén hoc co ban ciia sit, so sanh
tinh kht cua nhém va sit Viet phuong trmh phan
ing minh hoa

by C6 3 kim logi X, Y, Z mdu sic gin gidng nhau & thé
Gn ln lugt cho tbe dyng véi dung dich sit, axit
clohidrie, axit nitric ddm diic ngudi c6 ket qua sau

{+} : ¢6 phan ng

X Y Z
=3 : khong phin wn
8P & NaOH| - | - +
Giai thich, viét phuong Hel |+ . '
trinh phin dng va xdc
, " . , HNO3 - + -
dinh X, Y, Z 4 kim loqi

nio trong cdic kim loa
sau . Mg, Fe, Hg, Al

) Dot bot sit trong khong khi thu duge hdp chdt A Hoa
tan A trong dung dich HCI du duge dung dich B Cho
dung dich NaOH du vio dung dich B 16i loc kit tia

307
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nung trong khang khi dén khéi lugng khong doi Viet
cic phuong trinh phan ing xay 1a

Hoa tan hop chit A trong dung dich HpS0, lodng bao
hive khi clo Viet phuong trinh phin dng xay ra va xac
dinh loai phan tng

Ca 3 dung dich sit 2 clorua (A), brom (B} va sit (G
Cho B vao C

Cho A vio C vdi dé ngohi khong ki

Cho B vio A rdi do titp C vio

Nhan xét hign tugng, viet cic phudng trinh phan Ung
cho ting truting hgp Viet phuong trinh ion, jon thu
gon cho cie phan tng trao doi

Hay gidi thipu mot s6 nguyén lisu chinh va trinh bay
nguyén the sin xuit gang thép

Mot chit 1én mhu do go A Khi nung A bién thanh B
mau den kém theo sy giiai phong Og Cho B tdc dung

vii oxit cachon dun néng tac 1a chdt C vh cé khi
COy bay 12 Hoa tan A vho dung dich HC! sinh ra
muti D, D } sin phAm phan dng cla C va khi cle
Dung dich muéi D tic duyng vdi ferocianua kali
[K Fe(CN)gl cho dung dich mau xanh Prusse dac trung
Hay xic dinh A, B, C, D.

Cho Al vio hén hgp FeCly va axit clohidric du. Du
kign cdc trudng hgp xay ra, trong dung dich mdi cé
nhing chat g ?

h) Cho gid tii tuydt doi vé khéi lugng nguydn t cda Al

Ir 4,48.107% gam, cia sit la 9,310"% gam
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281.

282,

- Tinh khdi lugng mol cua Al va jon Fe?*,

~ Tinh s6 proton va notron trong hat nhan nguyén t
ciia nhom, st bigt s& thd ty nguyéa 0 tuong vdng la
13 ; 26

— Tinh khoi lugng nguyén td cia nhém vi sét.

(cho 1dvC = 1,66 10”*kg).

Pun ndng hoin toin hén hgp bot Fe vh S, dem hda tan hén
hgp sau phan dng trong dung djich HCl du thiy cé 4,48 lit
khi thoit ra ¢ didu kién chuin Né&u cho hét lugng khi nay
vio dung dich Pb{NOg)y du thi con 2,24 lit khi ¢ didu kién
chuin Tinh thanh phin phiin tram khoi lugng cia Fe va S
frong hén hgp diu va khoi lugng ket tha den tso thanh
trong dung dich Pb{NOg)y

Nhing mot thanh Fe cd khoi lugng 10g vao dung dich
CuSQy, sau mot thii gian ldy tAm sit ra, 1da sach siy kho
cin ning 10,8z Hoi co bao nhiéu gam Fe da hba tan va
bao nhitu gam Cu biam trén thanh sit

Thém 6,48g Al vio 600m! dung dich HpSO4 ZM c6 chia sit
3 sunfat Sau khi Al hba tan hohn toan dé oxi héa sit 2
sunfat tao ra cin ding 400ml dung dich kali pemanganat
0,03M. Xdc dinh nong dd mol cdic mudi va axit trong dung
dich sau cling

Pé xdc dinh thinh phin sit 3 oxit trong quing hematit,
neudi ta tign hanh thi nghidm sau @ cho ludng khi CO qua
éng s dyng 10g quing dot nong do Sau khi két thic phan
ing iy chit rdn cdn ki treng &ng si dem hoa tan bang
dung djch Hy50, lodng thi thu duge 2,24 lit H, o diéu kién

chuiin

kLY



a) Tim phin tram st oxit trong quang

b) Can dung bao nhidu tin quang néi trén &8 san xuft 1
tdn gang chia 4%C (cic tap chiit khao khong déng k&)

283. Cho 18,6g hdn hdp Zn va Fe tic dung véi clo thi cdn dung
7,84 It Cly ¢ didu kien chudn

a) Tinh thanh phin kh6i lugng hén hap

b) Hoa tan sin phim vio nude 16i cho tic dung vdi dung
dich NaOH IM Tinh thé tich dung dich NaOH sao
che phan dng hét dé .

— ¢6 nhifu k&t tia nhat
— ¢ it k8t tda nhst

284. Hoa tan 10g hbn hop Fe va FeyOy bling 1 lugng dung dich
HCl vita db thu duge 1,12 lit Hy va dung dich A.

a) Vigt phuong trinh ﬁhén Ung héa hoc xiy ra

b) Tinh phiin tram theo khoi lugng mdi chat trong hén
hgp

¢) Cho dung dich A tic dung véi NaOH du Ldy k&t tia
thu dugc dem nung trong khdng khi dén khi lugng
khdng d6i duge chit rdn. Xdc dinh khi lugng chét
rhn thu duge.

285. Hoa tan hoan toan' 6,4g mot hén hop st va oxit Fe,O, viwo
dung dich HC] du, thi thu 2,24 it khi Hs ¢ didu ldén chudn
Néu dun hén hop trén khit bhng Hy thi thu 0,2g H,0

a) Viét cdc phudng trinh phan ¥ng va tinh phén tram hén
hop ban ddu

b) Xdc dinh cong thic phan td Fe,0, .

310
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286. Hoa tan 27,8g mubi FeSO;nHyO vio nudc duge 500g dung
dich A 3,04%.

a) Xdc dinh cbng thic cla mubi.

b) Ldy 1/2 dung dich A cho tic dung vdi HNOz va
H,804 thi duge khi NO bay ra Tinh thé tich khi NO

& didu kien chuin.

¢) 1/2 dung dich A cbn lai cho tac dung véi dung dich
NaOH du thu duge k&t tda, dem nung trong khong
khi dén khoi lugng khong d6i Tinh khoi lugng chat
réin cudi cing thu duge.

287. Cho san phém tao thanh khi nung hén hop 5,6g bjt Fe vk
1,6g bdt S vao 500ml dung dich HCI thi dugc mét hon hgp
khi bay ra vh mdt dung dich A (hidu sudt phan dng 100%).

a) Tinh thanh phin phdn trim thé tich hén hgp khi tao
thinh. -

b) D& trung hoa HCI con du trong dung dich A phai dimg
125m! dung dich NaOH 0,1M Tinh nong & mol cla
dung dich HCL

288. Nhing thanh sit c6 khdi lugng 50g vao 500ml dung dich
CuSO, . Sau mdt thoi gian khsi lugng thanh sit tang 4%.
Xdc dinh lugng Cu thoit ra va néng db lphén ti gam cla
dung dich mubi sit 2 sunfat tao thanh '

289. Cho mot dung dich cd hoa tan 16,8g NaOH tic dung vai

dung dich c6 hoa tan 8g Feg(SQO4)3 , sau d6 lai dem vao
dung dich hén hop trén 13,68g Alp(SO4); - Tl céc phan ing
nay ngudi ta thu duge ket tda va dung dich A Loc va nung
két tia dude chit rén B Dung dich A dugc pha lofing thanh
500ml |

i



290.

291.

292.

312

a) Vigt cde phuong trinh phan dng hda hoc b thé xay ra
b) Xdc dinh thanh phin dinh tinh va dinh lugng chat n B

¢) Xac djnh nong do mol cia mbi chat trong dung dich A

Hoa tan 15g tinh the sit 2 sunfat ngam nudc (FeSO, TH0)
vao nude, thém dan vho dé mdt dung dich NaOH cho dén du
rdi dun néng trong khéng khi, loc k&t tda tao thanh, rda sach
siy khd nung d nhigt do cao, sdn phim thu dugc can nang 4g

a) Tinh 40 tinh khigt cla mudi sit 2 sunfat

b) Tinh thé tich dung dich KMnO4 15,8 gl cin dimg dé
phan Ung via hét véi dung dich chita 3g sit 2 sunfat
ngam nudc trong HsSO, loing.

Dung dich A chita FeSOy trong mdi trutng Ha80, loang, dé
lau ngay bi oxi cta khong khi oxi héa 1 phdn thanh
Fes(80,); . Xdc dijnh s gam FeSO, da bi oxi hda, bigt 1img:

— Khi cho dung dich NaOH du vic dung dich A dun
trong khong khi cho phan dng xay 1a hoan toan, lgc
lay két tha ria sach, nung néng cho dén khi khoi
lugng khong 461 duge 1,2g.

~ Mat khéc néu cho dung dich A tac dung vdi bdt Mg
thi cin 0,66g Mg vi cho 0,224 lit khi thodt ra & didu
kien chufn

Mot binh kin dung tich 0,6 lit chia day khéng khi & nhiét
dd 19,5°C , latm. Cho vdo binh 4,48g hén hgp FeCO4 va
CaCOq nung ¢ nhiét dp thich hgp, phan Ung hoin toan, sau
dé ha nhigt 40 binh xubng nhitt do ban diu. Tinh 4p suat
trong binh sau phan dng va thinh phén s5 mol cia hén hgp

Py
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293.

294,

rén thu duge Bit rang khong khi chia 4 phéin Np , 1 phan
Oy vh 50 mol FeCOz gip 3 lan sb mol CaCOg , coi thé tich

clia cdc chit rin khong déng ké

Hoa tan FegOy trong HoSO, loang thu duge dung dich A
Cho dung dich A tic dung vdi NaOH, loc két toa lam khs,
nung két tGa trong khong khi & nhigt 4o cao, chia chat rin
thu duge lam 3 phin .

Phian 1 : tac dyng véi dung dich HCI
Phan 2 : tron voi bdt Mg vdi dét ¢ nhidgt do cao
Phan 3 : tron vdi bot C rdi nung ¢ nhigt do cac

a) Cé phan ung gi xily ra khi cho dung dich NaOH tic
dyng vdi san phim thu duge cia 3 phin dé

b) Khi didu ch& dung dich A, néu thay HeSO, loing bang
HNO; loang thi phan tng xay ra cé khdc khong ?

Mot hon hop Fe va FepOy Néu cho lugng khi CO dv di qua
a gam hén hgp trén & nhiét dd cao, phan dng xong nguoi
ta thu duge 11,2g Fe, néu nghm a gam hdn hgp trén trong
dung dich CuSO, dy, phan ung xong ngudi ta thu duge chat
rAn c6 khéi lugng tang thém 0,8g '

a) Viét cdc phuong trinh phan tng

b} Xdc dinh khoi lugng cia a

. Tinh thanh phin dinh ugng cta hén hop oxit sit 3 va oxit

déng hai, bigt rfing néu dem khi 31,9g hén hgp bang H,
thi tao thanh 9 gam HgQ Hoi ¢6 bao nhitu gam Fe c6 thé
diéu ché duge tir hon hgp trén

313



296.

297.

298.

299,

300.

Cho khi thu dwge khi dét 8,8¢ sit 2 sunfua va 1,2g quing
pyrit sii téc dung vdi dung dich NaOH thu duge 1 mubi
trung tinh Tinh thé tich dung dich NaOH 25% (d = 1,28)

¢in dlng.

Cho dung dich NaOH du vao 100m! dung dich AlCly va
FeCly Loc két tia, 18l nung & nhigt do cao thi dugc 2g
chét 1én. Mat khac 400ml dung dich AgNO; 0,2M tac dung
vita dd véi 50m! dung dich 2 mudi trén

a) Vist cac phuong tiinh phan dng
b) Tinh néng do mol cia AlCly va FeCly trong dung djch

¢} Néu c6 hém hgp AlCly, FeCly lam cich nzo tach cdc
chat khoi hon hdp

Cho 17,35g hén hop Cu, Fe, Al vio dung dich HNOj dam

dac ngudi thi thoat ra 4,48 lit khi Néu cho hon hop trén
tdc dung véi dung dich HCI thi thodt ra 8,96 lit khi ¢ diu
kien tigu chudn. Dinh thanh phin hén hgp ban dau

Cé 200m! dung dich AgNOz 0,IM va Cu(NQg), 0,5M. Thém
2.24g bot Fe vao dung dich trén khufly déu téi phan ung
hoan toan thu dude chdt tAn A va dung dich B.

a) Tinh 56 gam chat rdm A
b) Tinh néng do phan tif gam cia dung dich B.

¢) Hoa tan chit rén A bang axit HNO; dic néng thi dude
bao nhitu ml khi nau do thoat ra & didu kign chudn.

Cho mot hén hop 3 kim loai Cu, Mg, Fe tic dyng véi dung
dich HCl du, thdy con lai 64g chit khong tan va tao 12

448 lit khi o diéu kin chuéin. Loc bo phin khéng tan cho
NaOH du vio phén dung dich, déng thoi dun ndng thi duge

H Feri sk Al
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301.

302.

303,

I ket tia, loc lay ket tia rua sach r0i nung 6 nhigt do cao
thich hop ngoai khéng khi i khoi lugng khong doi thi thu
duge 12g chat rén

Xic djnh thanh phén phén tram khdi lugng cia Fe trong
hén hop

Cho 28,4g hon hop Fe, Al, Cu vho dung dich HCl vita dd
thoit ra 17,92 lit khi ¢ didu kien chudn, dung dich A va
mét chdt rin B Néu cho B vio dung djch HNO, dam dac
thi thodt ra 4,48 lit khi NOy

a) Xac dinh phan tram theo khdi lugng hén hgp ban dau.

b} Cho dung dich KOH du vao dung dich néi trén, ta
duge két tua Tinh lugng két tia do.

Hoa tan 2g hon hop Fe, FeO, Fey0y vio dung djch HCI, thu
duge 224ml khi ¢ digu kien chuan Sau d6 cho them dung
dich NaOH vao thi duge két tua, loc k&t téa nay rdi nung
néng ta duge m gam chiat X Mat khac néu diing Hy dé khid
hoan toan 2g hon hop trén thi duge 0,45z hei nude
a) Vigt cdc phuong trinh phan tng vh tinh thanh phén
hén hgp ban dau.

b) Tinh kh&i lugng m gam chit X

Mot hop kim gom c6 Be, Fe, Ag 6 khéi lugng 4,94g chia
2 phan bang nhau :
~ Phan 1 : tdc dung vira dd véi dung dich H,80, 1M
thu duge 1,12 lit khi ¢ didu kien chufn.

~ Phén 2 : tac dyng vita dd véi dung dich KOH, thu
duge 0,672 lit khi o diéu kién chuin.



a) Vigt phuong trinh phan ung xiy 1a va tinh sb gam mai
fim loai trong hon hgp diu

b} Tinh néng do mol cia dung dich KOH, bit thé tich
dung dich KOH ding trong phan 2 bang thé tich dung
djch Hy80, dung trong phan it

304. Chia hon hop sét, nhém, platin lam 2 phin bang nhau :

~ Phan 1 : tic dung véi dung dich NaOH vira du ¢d chua
2g NaOH

~ Phan 2 : tac dung véi dung dich H,S0, loang dy, thu
duge 7,28 lit khi sinh 1a

a) Viét cic phudng tiinh phan ng, tinh hong sat trong

hén hgp ban dau
1) Tinh khai lugng Pt trong mdi phan biét rang s0 nguyén

ti gam cua Pt = 1 hicu s6 nguyen ti gam cla Fe
3
va Al

305. Cho 20,6g hén hgp kim loai vun gom Fe, Al, Cu tdc dung hoan
tohn vii dung dich NaOH thi dude 6,72 lit khi & diéu kién
chuin Mat khic, cang lugng hon hdp trén tde dung véi dung
dich HCl du & giai phong 8,96 lit khi d diu kién chufn

a) Xac dinh s6 gam mdi kim lopi trong hén hap.

b) Pem hoa tan hoim toan 10,3g hon hop 3 kim logd trén
trong dung dich HNOj loing sé thu duge bao nhidu

lit khi NO & didu kitn chuin. Gia st khong tso nén

khi nao khac

306. Mot hdn hop A ¢ dang bot gom FeO, FegOq véi s8 mol cla
FeyOy gip 2 lan FeO Khit hén hgp A bang khi CO thu duge
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307.

308,

hon hop B gém FeO, FegOz va Fe Hba tan, hén hop B vao

dung dich HyS0, loang du, thu duge dung dick C va 5,6 it

khi Hy & didu kién chuan Chia dung dich C lam 2 phan

bing nhau

Py Lam mat miw 0,8 it dung dich KMnO, 0,05M trong
H,50, leang

Py : Them NaOH du vao, lay két tia nung trong khong khi
dén khoi lugng khong ddi duge 20g chat rin D

a} Tinh khoi lugng mbi chit trong hén hgp A, B

b) Néu ban diu dung 0,6 mol CO, tinh thanh phan hén
hgp khi thu duge sau phan dng khi

Hén hgp Fe, FeO, Feq0s dang bot cho vio binh kin thé tich
kibng ddéi chia 0,2mol Hy dv. Dt ndng binh dén phén ung
hoan toan thi duge 5,6g chat rdn Sau khi ngung tu nudc
vi dua vé nhigt do ban diu thi dp sudt binh giam 50% so
voi dp suiit trude phan dng Trubng hop néu khong d6t néng
binh ma nho tir tir axit HCl 10M vio dén khi hén hgp via
tan hét thi ap sudt tang 10% ¢ cing nhiét do.

a) Tinh sb gam médi chdt trong hén hdp dau

b) Tinh thé tich t&i thiéu dung dich HCI 10M phai dang.
Cho bidt chat long chigm thé tich khong déng ké

Mot hén hygp chia 0,035 phan td gam -3 chat FeQ, Feqy
va FesOy Hba tan hoan toin hén hgp dé trong dung dich
HCI duge dung dich A. Chia A lam 2 phdn bang nhau:

— Phén 1 : phan dng via da vai 0,084 lit khi Cl, ¢ digu

kien chudn

B3



309.

310.

311.

I8

— Phan 2 : cho tic dung vdi dung dich NaOH du trong
khong khi, dun néng Loc Wy két tia, ria sach nung
dén khoi lugng khong d8i thu duge 3 gam chét tén

Viét cdc phudng trinh phan udng xay ra va tinh 56 gam mdi
oxit trong hén hgp ban dau

D6t mot quang gom 2 nguyén t§ dugec mdt kim load oxit
{héa trf 3) chuia 70% kim loai vh mdt oxit ¢ thé khi chua
50% nguyén i ¢6 héa tif 4 Oxit nay tde dung vdi 117,6g
kali dicromat trong dung dich da axit héa boi HpSO4 Dé
khit kim loai ra khoi oxit nay cin ding 16,2g nhom Bang
tinh todn, xdc dinh lugng quang ban diu vh tén quang

Mot hén hop gom CuO, Al va oxit sit cé khdi lugng 5,5g
(gia s chung khong tdc dung vii nhau) Hén hgp bi khi
hoin toan bai CO thu duge 1,008 lit COy (6 digu kign chudn)
Sau do them tit tit dung dich HCl 1M vao hén hgp tan con
lai sau phin tng cho dén khi khong con khi sinh ra thay
cAn 340 ml vh con lai mét chit rén khéng tan nang 0,96g

a) Viét cic phudng trinh phan ung
b) Xac dinh cong thic cla sit oxit

Cho 31,2 hén hop 2 mwudi sunfat ciia 2 kim loai héa trj 2
tron theo s phan td gam bang nhau, tan hét trong nudc
gao thanh dung dich A Cho dung dich A tac dung vdi lugng
vita dit dung dich BaCly thi duge 46,6g két tia va 2 lit dung
dich B

a) Xac dinh néng do mol cic chat trong dung dich B va
cong thic 2 mudi bigt tang khoi lugng phan ti 2 mudi
sai kém nhau 8 don vi C va dung dich A cho duge
kit tua trong dung dich kiém du

Sy L

W
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b} Dién phan 400ml dung dich B véi dong dign 3,86A
trong 20 phit Tinh lugng chat rin thu duge ¢ catod
(bang Pt).

312. D& phan tich hén hop gbm bt Fe va sit oxit, nguti ta lam
cic thi nghigm sau :
- Lay 14,4g hon hgp hoa tan trong dung dich HCl 2M
thu duge 2,24 lit khi ¢ 273°C |, latm
— Cho dung dich thu duge tic dung vdi dung djch NaOH

du, loc két tua, lam khd va nung & nhigt do cao dén
khoi lugng khong déi thu duge 16 gam chit rin. Tinh:

a) Thanh phiin khéi lugng hén hgp ddu
b) Cong thic cua sat oxit
c¢) Thé tich dung dich HC! t5i thifu cén ¢ho thi nghiem.

313. C6 2 méiu hén hgp A, B déu chia Al va mét loal sit oxit
(thanh phin khoi lugng 2 mAu khdc nhau). Thyc hign hoan
toan phan ung nhiét nhom mu A thu duge 92,35¢ chat in
Cho mot Jugng dv dung dich NaOH vio chat rin cd 84 lit
khi thodt ra & diu kign chuam, loc dung dich thu duge chét
ran, 256% lugng chit rén nay phén Ung vira dd véi 60 gam
dung dich HeS0; 98% dun nong

a) Xdc dinh khoi lugng AlbOs fao ra tit phan wng nhigt
nhom miu A
b) Tim céng thic sit oxit

c) Lay 26,8g mau B thyc hién hoan toan phén ung nhiét
nhom, san phim rdn duge Hoa tan hét bang dung dich
HCI loaing giai phong 11,2 lit khi Hy & diu kign chuin
Xic dinb thauh phan khéi lugng miu B.
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H - BONG

[~ vi TRi CAU TAO NGUYEN TU CUA HONG
Déng thube phan nhém phy nhom I (I ), chu ki 4, s6 thy
0
ty 29 : ban kinh nguyén tit ciia Cu la 1,27A so vdi K trong cung

¢}
chu ki c6 ban lkinh nguyén ti B 2,36A = Vi thé electron 1dp ngoa
cimg cia dong khé mét, Cu khé b oxi hoa

Cau hinh electron cia dong : 1s% 25% 2p° 35% 3p° 3d'%s!
CAu hinh electron cia Cu® : 162 2¢% 28 37 3;36 34"
2+

Cau hinh electron cta Cu : 15% 257 9p° 357 3p° 3d®

Déng cd sd oxi héa +1 vh +2.

- TiINH CHAT VAT LI CUA BONG

Déong 1a mdt kim logi mau d6, 6 anh kim khi duge danh
bong. Déong c6 céiu tao tinh thé theo kitu “Lap phuong tam dign”,

khoi lugng rieng 9,0 g/cma, dd cing tuong doi nhd, bang 3 cia
10

kim cuong Déng nguyén chit néug chay & 1083°C va bay hai g
2600°C (dudi &p sudt khi quyén bing latm) Déng din dign va
din nhiét 1t tt, vi vay mot lugng lon dong duge dung trong
nganh Ii thuat dign dé che tso day dign cdc loai cdu dao vv. ,
déng duge ding dé lam ndi, cic éng truyén nhigt, ong lam lanh
A

Ngoai ra déng con duge ding dé ché tgo cic hdp kim quan

trong 14 :

120

B
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Brong : 90%. Cu, 10% 8n
Dong den 90% Cu, 10% Sn
Thau : 60% Cu, 40% Zn
Manganin 85% Cu, 2% Mn, 3% Ni
Mayso : 80% Cu, 20% Ni

Hgp kim cia ddng duge dung d& ché tao thist hj, chi tigt
mdy, sdn xudt cdc vat dung trong sinh hoat va trong mi nghe

I~ TINH CHAT HOA HOC CUA DONG

Dong Ia nguyén t& kim loai kém hoat déng, ding sau H
trong day dien héa cua kim loai : Cu 6 tinh khi yeu.

I. Tic dung vdi dun chit

a) Tac dung vl oxl

Trong khong khi khd, dong k&t hgp tryc tiep véi oxi, tao
nén lop mong oxit trén b mit, trong khong khi dm va o6 khi
COp thi trén bé mat cla déng c6 ldp mubi cacbonat bazd mau
xanh Cu(OH)y CuCOy

Khi d6t nong vdi exi déng tao CuO va Cug0 :

2Cu + Oy == 2Cu0

néng do

Khi nhigt d6 cao hon (800°C ) .
2cu+ 10, = Cuy0
2

Phin ldn cxit thu dudge Ji CuQ 6 mau den
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b} Tae dung voiClo:

Cho mot sgi day dong dét nong vao mot binh chda khi Clo,
phia dudi chia mot it nude phan ung xay ra manh ligt tao thanh
lgp khoi mau hung (CuCly ) va co hat hang 1 CuCl

Cu + Cly = CuCly
Cu + CuCly = 2CuCll
CuCly tan trong nude wo dung dich mau xanh
- ¢) Tac dung vei luu huynh :

Ding dot néng cho vao hoi Juu huynh, sé 1yc sdng len hinh
thanh sunfua déng co mau den theo phuong tiinh

Cu + S5 =Cud

Dong khong tic dung véi nitd, cacbon, hidro

7. Tic dung vii hop chiit
a) Tac dyng véi dung dich axit:
# HCI, HeSOy lofing

Trong day dién héa Cu ding sau H nén dong khomg tic
dung véi dung dich HCl vi HgS0, loing, ching chi tan khi co
mat chit oxi héa Vi du khi c6 hign ditn Op ciia khong khi dong
khong nhimg téc dung véi cdc axit manh (HCl, H,S0,le8ng ) ma

con téc dung vdi ca axit yéu CH3COOH
Cu + 2HCL+ 10y = CuCly + Hy0
, 2

Cu + HgSO, + L0y = CuSOy + H0
)

{loAng)




* Ho80,4 doc, nong :

t°C
CU + 2“23()4 ="r CUSO4 + 802 + HQO .
dac

* HNOy :
Tuy noéng db clia dung djch HNO3 , o6 thé xdy cic phan
tng véi sin phim khi khic nhau (N0, NO, NO, )

4Cu + 10HNO; = 4Cu(NOg); + N;O + 5H,0
riit loang

3Cu + 8HNO; = 3Cu(NOg); + 2NO + 4H,0
rft loing

Cu + 4HNO3 = Cu(NOg)g + NOg + 2H,0
due

Déng khong tan trong nudc va dung dich kidm. Tuy nhien
véi dung djch amoniac véi sy hién dién cda oxi (khong khi) ding
bj oxi héa dé dang do tao phic chit tan.

2Cu + Oy = 2Cu0
CuO + 4NH; + Hy0 = Cu(NHj), (OH),
(phic chat tan trong H,0 )
b) Tae dyng véi dung dich mudl :
Cu + Hg(NOg)g = Cu(NQj), + Hg
Cu + 2AgNOy = Cu{NOyg)y + 2Ag
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tv— DIEU CHE DONG : (luyén ding)

Trong thién nhien, dong ton tai dudi dang khodng chat :

Cancopririt (pirit dong) : CuFeS,
sancozin : Cugb

Cuprit 0 Cug0
Manlachit + Cu{OH)p CuCly

(} nuéc ta quang déng O ving Lang Son

~ Neu di tif quang déng oxit thi dimg cachon d& It dong
oxit ¢ nhigt dg cao

0

£ C
2Cu0 + C = 2Cu + COy

~ Néu I quang dong sunfua nhu Cu$ thi phdi nudng quang
dé tao ddng oxit :

Cugl + 20, = 2Cu0 + 50y
CuO + C = Cu+ COy

Nguyén lieu dé luyen dong chd yéu la Cancopririt Phan ing
téng quat :

CuFeS, + 20, + $i0p = Cu + FeSi0y + 250,

Véi phuong phap nhigt luyén ta thu duge dong thd chida dén
95 - 908% déng nguyén chit Mudn cd dong nguyén chat ta lam
rong dong tho bang phuong phip dién phan Qua trinh dien phan:

~ cye am 11 cac tim dong nguyén chat
— cye duong 1a cic tAdm dong mudn lam rong

— dung dich chiit dién li dung dich CuS0y (pH = 2

fRE}




e
PT’ e

i m TR A e S

* 804

2
<-——| I_..., A+ (Cu)

(12 + 2 =+ Cu u—2e—>('u
Cu®* + 805" = CuSO,

Két qua déng nguyén chat duge chuyén tir cye duong sang
euc am, tap chat trong dong thd Mng xudng ddy binh thanh bim

Tém lai d& ¢6 Cu B kim loai y8u ta o6 thé dung phuong phép:

5]

t
— Nhigt luygn : 2Cu0 + C = 2Cu + COq

~ Thiy luyén : Fe + CuS0; = Cu + FeSOy
. dpdd
~ Dign phan dung dich : CuCly = Cu + Cly

Trong cic phuong phdp trén thi phuong phdp dign phan la
thu duge ddng tinh khigt hon ca.

I- CAC H(GP CHAT CUA DONG

I. HOP CHAT CUA DONG ()
Néi chung cdc hgp chét ciia ddng (I) khong bén dé chuyén
thanh hgp chit cia déng (1D

I Oxit dong (1)
CusQ la chit rdn c6 mau do, khéng tan trong HzO , chua
bi phan hiy ¢ 1235°C

325



Péng () oxit - Khi tdc dung vdi oxi axit tao mudi dong (D)
va dong

CugO + Hp80; = CuSO, + Cu + Hy0

— Khi tac dung véi halogenhidric thi teo mudi dong (D)

CuO + 2HCl = 2CuCl| + Hy0
Trang

~ Tac dung véi Cu (I) sunfua Cuy3

B
R R S e T S S e

O

20%120 + CuZS = 6Cu + SOq
Cus0 duge diu ché tir cdc phan Ung

» KCHO + 2Cu(OH)2 + NaOH - RCOONa + Cug0| + 3H90

800°C
o 4Cu + Qg == 2Cu0

1000°C
o 4Cu0 == 2Cus0 + Oy

Cong dung dac bigt cla CugQ la vige dimg nd thanh cap véi
déng kim loai d8 ché tao nhing mdy chinh luu dong dién xoay
chitu Céc may nay hoat dong dua trén cd sd la dong electron chi
ch thé di ti ddng dén CugO mi khong di ngude lai duge

2. béng (1) clorua : CuCl

« Cac mudi déng () khong tan trong nude, § trang thai &m
ching khong bén nén bi phan hly.

2CuCl = CuCly + Cu

o Csc mudi déng (I) d& bj oxi héa (ngay ca bang oxi khong
Ichi)

4CuCl + Og + 4HCl = 4CuClp + 2H90
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« Véi dung dich amonic dé tao phuc
9NH; + CuCl = [Cu(NH:,)Z] cl
» Tham gia phan ung thé véi ankin - 1
2CuCl + 2NHy + HC = CH — [ CuC = CCu + 2NH,Cl
ket tia do gach

Day la mdt phan ung dac trung dé nhan biét ankin - 1
(lien k&t ba ¢ ddu mach)

- HQP CHAT CUA Cu ()

. bBing (I wxit : Cu0)

Déng (ID) oxit 1o mdt chit rn, miu den, khong tan trong
HoQ . N6 khé bén & nhiét do thubng doi voi nhigt. Chi bt dau
phan hiy thanh CupQO vh Op & gin 1000°C. CuO bj khi dé dang

d nhigt 46 cao

3Cu0 + 2A1 = 3Cu + AlxO3

250°C
Cu0 + Hg = Cu+ Hz0

£°C
2Cu0 + C = 2Cu + COy
3Cu0 + 2NH3 = 3Cu + Nz + 3H20
Péng (II) oxit 1a mot oxit bazd, la mbt bazd theo Bronsted.

3 Cu0 + 2HCl = CuCly + Hy0

Cu0 + H,yS0, = CuSOy + HyO
CuO + 2HNO; = Cu(NOg); + Hy0

Cu0 + 2H* = Cu®* + Hy0
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CuO dude didu ché tir cic phan Ung

t'c
Cu(OH)y = CuO + Hy0

CuCOy Cu(OH)p = 2Cu0 + COg + Ha0

2. Dang (15 hidroxit
Cu(OH)p 1 ket tia mau lam (pH = 5,5); khong tan trong
H,O ; néd dudc didu chd tit mudi dong (Cu®* )
cu®® + 20H = Cu(OH)g!
Cu(OH), thé hign cdc tinh chit héa hoc sau :

— Tinh bén : Cu(OH)g kém bén

&

Cu(OH)g t-f Cu0 + Hy0
— Tinh oxi hoa :
RCHO + 2Cu(OH); + NaOH t:E RCOONa + Cug0 + 3Hg0
" .mau dd gach
— Pinh bazd : Cu(OH)y tan trong axit dé dang :
Cu(OH)g + 2HCI = Cully + 2H50
Véi Hy80, , HNO3 phan tng xay ra tudng ty, va tit ca phan
¥ng véi axit déu cé chung phuong trinh jon
Cu(OH)g + 2H® = Cu®" + 2H0
~ Tao phie chét véi dung dich amoniac :

CU(OH)Z + 4NH3 - [CU(NHg)_‘} (OH)Z

dung dich mau xanh dam
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— Tao phde vdi rugu da chie

CHp~OH He=Ow (, ~O-0H

!
w(OHV+2 | —  CH.-0-"""S(.
(U(OH 9 CHz""OH (‘HZ QH }{0 CH2 +2H20

GHI CHU : Cu(OH)g cing lh mot hidroxit lusng tinh tuy
nhign tinh axit vt yéu, véi chudng trinh phd théng trung hoc ta
khong xét tinh chidt nay

M- CAC MUOI CUA DONG (n

Cac mudi dong (1) déu doc, trong dung dich loang, tat ca
cac mudi Cu {JI} vdi anion khong miu déu cd6 mau xanh lam do

2
Ja miu céa jon Cu®' bj hidmt héa [Cu(Hgo)] '

Cac mudi thuting gap Ja CuS0y 5HR0; CuCly ; Cu(NOj),. ..
CuS0; khan 6 miu tifing; CuSOy5Hy0 cé miu xanh. Vi vay
CuSO, khan duge ding dé tim vét Am trong nhidu chét long hiu
e 3 CuSOy4 duge dung trong vige ma dong cic kim loai, ché tao
mdt s6 chit mau vd cd. Trong ndbng nghiep, dung djch loang
CuSOy4 duge ding dé phun trir shu cho cay va khi trimg hat trude
khi gieo

Nhiéu mudi déng (I) tan t6t trong H;0 vh tham gia phan
ing
~ Phan img thuy phan :
Cu(NOg)y = Cu®* + ZNOg
Cu** + Hy0 = Cu(OH)*+H*
— Phan 1tng tao plutc :

CuCly + 4NHg = Cu(NH3)4Cly
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~ Phén tng trao doi :
CuSO, + Ba(OH)p = BaSO44 + Cu(OH)s
- Pi.tdn img oxi hod hhu
20[[304 + 4K = 2K2804 + CUZIg + 12
Mot sé musi déng (II} khong tan trong HgO nhy dong CuS;
CuCy0, (déng (ID) oxalat) ; déng photphat, Cug(POg)z; déng cachonat.
Pac bigt CuS khéng tan trong HyO vh khong tan trong axit lodng

CuS + HCl  khong phan ing
loAing
CuCO3 + 2HCL = CuClz + CO2 + H20

LUYEN TAP
314, Cho biét s6 thi ty nguyén t5 ciia Cu I 29 va lop ngodl
cimg ¢6 1 electron. Vist ciu hinh electron cia Cu, Cu*
et Hay xdc dinh 6 thit ty chu ld va phan nhém cda
dong
Giai
Sg tha ty nguyén t6 cia Cu la 20 vhy ddng c6 29 electron,
(ut cé 28 electron, Cu®t co 27 electron
o (au hinh electron :
Cu : 1s% 25 op® 352 3p® 3d' 4s'
ot : 1s% 2% 2p 3% 3p° 34
cut 182267 2p8 357 3p° 8d°

o Cu cb 4 lop election vay Cu thupe che ld 4.

Cu : nguyén to d, 4s? vay Cu thupc Ip (phin nhém phu L1

1)

|
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315.

316.

Nguyen tit dong duge xem nhu dang hinh cfu, shp xép dac
khit bén canh nhau thi thé tich chi®m bdi cic nguyén tu
kim loai chi bing 74% so véi toan khdi tinh thé. Hay tinh

ban kinh nguyén tir Cu {dvf&) bigt khoi lugng rieng cia dong

4]
la 89g/cm? & dkte, Cu = 63,546, 1A = 107 %cm
Gidi

Thé tich cia 1 mol déng V = 63,646 7,14cm®

8,9

Thé tich ciia 6,02310% nguyen ti dong : 7,14 X L = 5,28em’
100
Thé tich cia 1 nguyén tu dong 528 0,88.10~%cm?®
6,023.1023

Nguyén bif dugc xem nhu hinh cdu c6 bén kinh R :

3 ' -23 -
Vir = 4. R3=>R= 30881077 _ 1,28.1078m
3 43,14

= R = 1,284
Tir pirit déng, khong khi, cit, than Vigt cde phudng trinh
phén ung diéu ché dong kim logi
Giai
— D6t chiay quang
4CuFeSy + 1305 = 4Cu0 + 2Fe;0p + 850,
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_ Khi d6 therm than cae (C) va cat (Si04) vio quang dang
chay dd dé tao xi

t°c E
9Cu0 + FeS + C + 5i0p = CugS + FeSiOy + CO1 |

X1

2Cu,S + 30y = 2Cu0 + 2504
9Cu0 + CupS = 6Cu + 80y
317. Tit cachonat bazd cia dong vitt cdc phuong tiinh ditu ché

démg C6 bao nhibu phudng phap ? Phuong phap nao thu
dude dong tinh khiét hon ca

Giai
Cu
H,

dpdd
CuC03Cu(0H)2 ey CuCly Cu

Mg
S CuCly
« Nhigt luyén @ ' ,
CuC0sCu(OH)y = 2Cu0 + COp + Hy0
Cu0 + Hy = Cu + Hy0

 Dién phan :

4HCL + CuCOyCu(OH) = 2CuCly + COJ + 2H;0

dpdd
CuCly == Cu + Clp

219
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« Thiy luyén ©
CuCly + Mg = MgCly + Cu
Dien phan thu duge dong tinh khigt hon ca

418. Tir hén hop tin Cu(OH)MgOFeS; Viét céc phudng trinh

phén dng digu ché Cu kim loai

HUGNG DAN GIAI
MgO FESQVL

ddNH,
u(OH)MgO , FeSp——
CU NHa 4(OH)2 - CUO - Cu

(Hoc sinh ty viét cic phuong trinh phan ting xay ra)
319. Tit dung dich (CuCly, NaCl, AlCl; ) néu 3 phucng phip dieu

ché Cu kim loai
Giai

* Phugng phédp nhiét luyén :
NaQH
dung dich

CuCly NaCl AlCly -
v \
Cu(OH)p4 = CuQ —= Cu

CU(OH)zH’ 2NaCl
3NaCl + NaAlOy + 2H,0

it

CuCl, + 2NaOH

il

AlCl3 + 4NaOH
Loc két tua rbi nung

o

tC
Cu(OH)y = CuO + Hy0

CuO + Hg = Cu + H0
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* Phuong phap dién phén :

Cu

dpdd
CuCly NaCl AlCls v
™ Clo

Pién phan dén khi thiy catot bat déu shi bot khi thi ding
(dung dich hét mau xanh) '

dpdd
CuCly = Cu + Cly

* Phudng phap thiy luyén :

CuClg 4Cu
+Al
NaCl . gumg dich Nl
AICl,
AlClg

Cho Al {(bat) tir t& vao dung dich hén hgp cho dén khi hét
mau xanh

3CuCl, + 241 = 2AICly + 3Cu

320, Diu ché CuSO4 va Cu(NOg)g, CuCly

1 Trong cong nghiep ngudi ta didu ché CuSQ; bang cich
ngam Cu kim loai trong dung dich HgS0, lodng vk syc Oy lien
tuc, cach lam nay c6 lgi hon hod tan Cu bing HyS0, dac ndng
kkhéng ? tai sao ? Hay néu mdt s6 dng dung cia CuSOy

Gidi

« Cu khong tan trong HyS0, loang nhung tan din trong

dung dich axit nhy néu ¢6 sy hign dién cla O
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Cu + HyS0; + .;-02 = CuSO; + Hy0
Phén dng nay cb lgi hon so véi phuong phép hva tan Cu
ping HySO0,4 dam dac néng vi phin ng :
Cu + 2H2504 = 00804 + SOZ + ZHZO
Tisu thy htong HeSO04 gip déi, cho ra khi 80, doc, thist bj
dung HpSO, dic néng rit dat

» CuS0, dugc dung dé lam chat st trimg, didu ch& mot s§

phim mau, ma déng cac kim loai khéc.

9. Déng kim loai thubng cb lan mot it bac kim loai. Hay

~ trinh bhy 2 phuong phap diéu ché Cu(NOg)g tinh Ihigt tir loai

dong néi trén. Viét cic phudng trinh phan ing
Giai
Phieong phap I :

Nung hén hgp trong khong kii, Ag dugc xem nht khong
tac dung (Vi AgyO khong bén tro lai Ag)

{Cu KK {CUO B804 0080
Ag gc |08 *
Ba(NO,), /C“(Noa)z
Sau d6é hoac CuSOQy —
N BaSO,

NaOH HNO; |
hoac CuSO, —> Cu(OH)g — Cu(NOg)z

(Hoc sinh ty viét cic phuong trinb phan ung)
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Phuong phdp 11 -
Hoa tan hon hgp kim logi vdo dung dich HNO,, roi dién phan
dén hét Ag

il

3Cy + SHNO; = 3Cu(NOy)g + 2NO + 4H0

il

gAg + 4HNO; = 3AgNO; + NO + 2H;0

2AGNO, + HgOdgf 2Ag + 9HNO; + -%02
3 Néu 3 phan ung trye tigp vh 3 phan dng gian tiép tao
thinh CuCly tit Cu kim loai
Gidi

o« Trgc tiép :

Cu + Clg = CuCly

Cu + 2HCL + Oy = CuClg + H0

Cu + HgCly = CuClg + Hg
» (Jidn tiép :

+0y +HOL
Cu = CuO — CuClg

+H,80, BaCl,
Oy ——s CuSO, —> CuCly
diic

HNO; +NaGH +HCL
Cu —> Cu(NO3z)2 ——t Cu{OH})p —* CuCly

(Hoc sinh ty viét phucng trinh phan ung)
991. Diéu ché cic ddng oxit tU Cu(OH), Cac dong oxit cd mau

7

g’
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RCHO + 2Cu(OH)y + NaOH - RCOONa + Cuy0O] + 3H0
Cup mau do

L1

Cu(OH); = CuO + Hy0

Cu0O miu den

322. Dien phan dung dich CuSO, (ditn cyc tro) véi thifi gian 30
phit, cutng do dong dien 0,5A. Hoi db ting cia catot va d
gidm cia dung dich la bao nhitu.

Gidi
« Phudng trinh dién phan dung dich CuSOq4
CuSO, + Hy0 = Cu + H,S80, + 10,
‘ 2
» Db tang khéi lugng catot khdi lugng Cu duge xdc dinh bdi
cong thic Faraday :

Alt  _ 64.0,5.30.60
96500n 96500.2

(1) mgy = = 0,298g

* Db giam khéi lugng dung dich chinh I tong khéi lugng
dong va oxi thoat ra khoi dung djch
(1) % ng, = no, = 00233
Am = 0,3726(g)
323. Viét phuang trinh dang phan ti va dang ion thu gon
a) Cu + Fe¥* -

b) CuSO, + KI -

e) Cu*™ + H0 = . +0p+ ..
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d) Cug0 + HeS0, -
e) Cu0 + HCl -
Giai
a) Cu+ 2FeCly = 2FeCly + CuCly
Cu + 2Fe®* = 9Fe?* + Cu®*

b) 2CuS0, + 4KI = Cugly + Ip + 2K,80,
oCu?* + 417 = Cuglpd + 1y

dpad I
C) CUSOé + HzO - CU. 4 H2804 + - 02
2
dpdd
Cult + Hy0==Cu + 2H* + L0,
2

d) CugQ + Hy80, = CuS04 + Cu + Hy0
Cug0 + 2H' = Cu®* + Cu + Hg0
CugO + 2HCI = 2CuCl + Hy0.
Cug0 + ZH* + 2C17 = 2CuCl} + Hy0

324. Hoh tan 8,32g Cu vao 3 lit dung djch HNO; thu duge dung

dich A va 4,928 lit hén hgp NO, NOg -(dkte)

1) Hoi & didu kién titu chuin mot lit hén hop hai khi

nay ning bao nhitu ?

9) 16,2gam bdt nhom phan ung hét voi dung djch A tao
ra hon hop NO,Np va thu duge dung dich B. Tinh
thé tich NO, Ny trong hén hop biét ti khdi ciia né 4o
vii He la 144 Bo qua phan dng giita Al va

Cu(NOgz)2
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) D& trung hva dung dich B phai dung 1000ml
Ba(OH)y 0,13M Tinh nong do dung djch HNOj; ban

dau.
Giai
1)  Cu+ 4HNO; = Cu(NOj), + 2NO, + 2H,0 1
X 4x
3Cu + 8HNO; = 3Cu(NOj)g + 2NO + 4H,0 (2)
¥ 8
- ¥
3

S5 mol Cu®32 = 013
64

4928 _ 499

S8 mol hdén hop khi ¢

Dat x, y la s6 mol Cu tham gia phan ung (1) va (2)

x+y = 013 v =01 g, = 0,2mol
' = 3

9 =
2x + msmy = (),22 y = 0,03 nnyg = 0,02mol

"Vay 11 hén hgp NO,NO, & dke ¢6 khii hIQng":

0,2 X 46 +00230 _ g

< , 4,028

9) Al + 4HNO; = AI(NO,); + NO + 2H,0 @)

X 4% X

T VAT T
g £ &

10Al + 36HNO, = 10Al(NOg); + 3N, + 18H,0 @)

0, 12y y
3

T S e
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(AT

¥ = 0,1mol

S mol Al 10
t AV L 0 G i1
x + =y , = y' = 0,15mol i
1
KLmolTB 30x'+28y" _ 144 x 2 = V7 %
(hht) o4y ' %

3) Trong B con du HNO3

Ba(OH)g + 2HNO3 = BB(NO3)2 + 2H20 {5)
0,13 026
100 x 1,3
S8 mol Ba(OH ——= = 0,13
& mo! Ba(CH)y 1000 A

Tie (1), (2), (3), (4), (&) =

® NENO, = 4y + %y +4x + 12y + 0,26 = 2,94mol

Oy = [HNO| = %.g‘*; = 0,98M

Chit 7 : Mot chat khu tdc dung véi dung dich HNO3 san
phém la hén hgp khi :

~ N&u ta chua bigt ti 1 s mol khi ta phai viét titng phuong
trinh cho mbi khi

_ Ngu ta bigt ti 1o v& s6 mol khi ta o6 thé vidt 1 phudng
trinh tao thanh hén hdp kchi

Thi dy : Véi phugng trinh (1) va (2) néu ta bigt ti 1

nNg, | INO = 10:1

Phuong trinh cé thé viét
13Cu + 48HNO; = 13Cu(NOg)g + ZNO + 20NO; + 24H;0
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325. 1) Ding 200 gam quiing haleopirit chita 55,2% CuFeS, dé didu
ch& axit sunfuric bang phuong phdp tiép xic Cho toan bd axit
thu dude tic dung vdi dong dé didu che CuS0,.5H,0 .

Tinh khoi lugng CuSO;  5HyO thu duge, bigt hidu suat ciia
ca qua trinh didu ch& chi dat 80%

2} DE triz ném thyc vit, ngudi ta ding dung dich CuS0, 0,8%.

Tinh lugng dung dich CuSOy 0,8% pha ché duge tir 1
g

gl

lugng CuSOy  5HoO 0 trén

3) Cho CuS0;  5Hy0 vio L lugng dung dich CuSO, 0,8%
5

vita diéu ché duge dé pha ché dung dich CuSQ, 3,328%
ding trong phong thi nghitm Tinh khoi lugng
CuS0,.6H50 cdn phai iy :
Cho Fe = 56, S = 32, Cu = 64,0 = 16, H = 1.
Giai ;
1) Tinh khéi lugng CuSOy 5Hy0O

— Phudng trinh digu ché ;

2CuFeSz + 12 05 = 20u0 + FegOs + 4505

X 2 2x

~ 80, + 10, = 50,
2

SO3 + HyO = H,S0,
9HyS04 + Cu = CuS0, + SO, + 2H,0

2 3
SH0
CuS04 —> CuS0y  5H:0

X X

1



_200x 562 _ g6

[
1

184 x 100
= MCuSO.6H0 © 0,6%x250 = 150g

= mCus045H0 = 150 80 . 120g
100

9} Khéi lugng dung dich CuSO4 0,8%

meyso, = 1 ___W____IZO x 160 = 38,4gam

2 250

384 X 100 _ 4e00,

= Mgdcus0, = 08
H

3) Khéi lugng CuSO45H,0

— Lugng dd CuSO4 0,8% :

4800 ' 0.8
22V = 960 = m = 960. ~—
5 CuS0, 100

~ Ta goi m A KL CuS04 5H,0 ta b m”cys0,

— Khéi lugng CuSOy sau khi pha ché :

M Gus0, = 313;}%8 X (m + 960)

~ Bao toan khéi lugng chat tan :

i

160m
250

m +m” = m* = m = 40gCuSOy . 5Hg0

BAl TAP

396. Viét phuong trinh phan ung biéu dién bien héa :
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2) CugS ~ CuSO, = Cu(NH;),S0; ~ Cu(OH); » CuO

b) Mudi cacbonat bazd cia déng -> ddng (I} oxit -»
~» déng -» dong () clorua > déng - dong (II) clorua

¢) Cu = Cu(NOj)y > Cu0 - CuSO4 — Hy80, — Cu

327. Chon cdc chit A, B, C.. hgp Ii d& thyc hién so d8 sau

+E
a A+ X ey CuClz —  CuCl

\ +G
{(X) —=>CuCly + ...

®+ XN S,
/ Cu

) + X AN +d
/ (I) —> CuCly + BaSO,

D) + X l+x
+G
(L) — CLECIQ + Hzo
b)
+A ddNHg (du)
Cu ———> Cully > D
+B N, ?
4
+NaOH
iCus0y > T C

328. Trong cic phan ung sau day, cd digu gi giong nhau va khéc
nhau (cAn ghi o sy thay ddi s6 oxi héa va didu kitn phan
ing)

a) 2Cu®t + 2H,0 —> 2Cu+ 0yt +4H"
by G2t +H,0 — Cu(OH)* +H*

343



¢) Cu(NOg)s s Cu0 + 2NOp + %02

d) Cu® + Zn  —> Zn®T 4+ Cu
e) Cu®* + 4NH, —> Cu(NHg)i"

329. Tinh % cta déng trong cic quang sau
a) Quang Halcopirit chia 6% Culeds
b) Quang Halcozin chita 4% Cugd
" &) Quang Malachit chia 5% CuCO4Cu(OH),
Theo quy udc :
quang déng véi ham lugng Cu > 3% : quang giau
quang dong vdi ham higng 1% < % Cu < 3%:quing trung binh
quang déng voi ham lugng < 1% : quing ngheo
Thi cac quing trén thudc loal nao
830. Dien phan dung dich CuCly dign cuc trd
a) Vist phuong trinh dign phan da xay ra
b) Cho higt vai trd ciia HpO trong dung dich CuCly
é) C6 nhan xét g v8 ndng dd cia dung dich CuCly trong
qua trinh dign phan ? Néu thay dién cyc anot bang

Cu thi ndng do dung dich CuClp trong qua trinh dign

phan thay d6i nhu thé nao 7
331, X la mét chat long mau nau khong dén dign, Y la mot chat
vAn din dign t6t Khi X téc dyng véi Y ta dude mdt mudi
tan trong HgO va dung dich cé méau xanh. Khi dién phan
dung dich ta lai duge X, ¥ Vay X vd Y la nhitng chat gi?

344
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332. Mot hén hgp gdm 3 kim loal vun nguyén chat la Cu, Mg,
Al ¢6 khoi lugng 1g
a) Nguti ta cho hén hgp kim loai nay tic dung vdi axit
HC] du, sau d6 loc iy phin khéng tan riéng ra rda
sach dem nung néng do trong khong khi cho dén khi
phan ting hoan toan, sdn pham thu dude cé khéi lugng
0,795g:

b) Cho thém dung djch NaOH vao phan nudc lpc dén du,
lay két tia ritng ra rda sach dem nung néng & nhiét
dd cao san phim thu duge o6 khéi lugng 0,403 gam

1. Hay viet cac phuong trinh phan wng xay ra trong cdc
qua trinh thi nghiém trén.

2 Tinh thanh phiin phan tram cda titng kim loai c6 trong
hén hgp.

Cho biét cic phén ung xay ra déu c6 HS 100%
Cho Cu = 635, Al=27, Mg=24

333. Khi nung x; gam Cu véi x9(g)0y thu dugc san pham 4A; .
Dun néng A; trong xs(g) dung dich Hy80, 98%, sau lkhi
tan hét thu dugc dung dich Ay va khi Ag . Khi Ag duge
hap thu hodn tcan boi 200ml dung dich NaOH 0,15M taﬁ
ra 0,0Z2mol mudi B.

Co" can dung dich A, thu dugc 30 gam tinh thé
CuSO; - 5Hy0 = Né&u cho Ay tdc dung vai NaOH dé fao ra
lugng két tua ldn nhat thi cin 300mi dung dich NaOH IM.
Che két tda tan trong HCl vita dd, sau d6 nhing thanh Fe
vio dung djch, sau mot thoi gian thanh sit tang thém 0,8
gam
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1) Tinh %3 .%2,%3 1 bist 1ang cic phin Ung xay ra hoan
toan.
9) Tinh khoi ludng Fe da tan vao dung dich.

4) Tinh khoi lugng mudi c6 trong dung dich sau ¥hi nhing
thanh Fe.

ChoCumG!&,S:32,0=16,Fe.—:56,01m35,54

334 D&t chy hoan toan 6,5 gam mot loal than O nhist 6 thich
* hgp thu dudc hén hop khi B gdm COp va CO. Cho hdn hop
khi B di qua ong CuO 45t nong Sau khi phan ung hoan
toan, chét rén con trong gng 1a 18 gam. Cho lugng chat 1én

4 tan trong HCl lodng du, lugng tan bang 12,6% lugng
khong tan trong axit Khi thoat 1a ichoi &ng duge hdp thy

nét bai 2 lit dung dich Ba(OH)q 0,2M Sau phan ung ngudi

ta thu duge 59,1 gam 6t toa. Mat khac, khi dun sbi dung

dich nudc loc lai thiy xuft hién ket tla.
1) Tinh lugng chét n khong tan trong HC

9) Tinh khoi lugng Kt tha thu duge sau khi dun sbi dung
dich nudéc loc

3) Tinh ti 1 thé tich clia cac chét khi trong hén hgp B
4) Xhc dinh ham lugng g, cta cacbon trong loai than ban
dau,

335, Hoa tan hoan toan 91,6 gam hon hop 3 kim loai A, B, C
vho axit nitric dac ngupi du ta thu duge 54 gam kim loai

¢, khi mau nau D va dung dich E
— Cho toan b khi D hap thy bing dung dich KOH du

thu duge hén hop mudi, cb can dung dich 1Bi nhiét
phan hon hop ta thu duge 3,92 lit khi khéng mau.

A
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— Lugng kim loai C néi trén tic dung vita du véi 67,2
clo. Nhiing thanh kim logi B vao dung dich E sau khi
da loai hét axit nitric du cho phan dng dén khi dung
dich chi con mdt mudi duy nhit thi ldy ra va cho tiép
thanh kim loai C vao dung dich dé d& cho phan ung
xong Lay thanh kim loai C lam khd, dem can thay
khoi lugng ting lén 16,1g

1) Viét cic phuong trinh phan ung xay ra
9) Xdc dioh ten 3 kim logi tren

Bitt rang s0 mol cia A bing 80% $6 mol B, A cd héa tri
1, B cb héa trj 2 va cdc khi déu do & dkic.

ChoAg:IOS,Fem5G,Cu=6¢,Alm27,Zn=65.

HUGNG DAN GIAI VA DAP SO CHUONG V

264. b,0%
265. 9,6 g Crom
| 58 g Cry0Oq
266. Dung dich musi téc dung vita dd vdi Ba(OH), dot néng cho ra:
a) Mot khi Khi nay phai la NHj Viy trong dung djch
o6 ion NHF
9NH;] +Ba(OH), = Ba®' + 2NH3t + Hy0.

b) Dung dich Y : Sau khi axit héa dung dich Y bang axit
HNO; tao véi AgNOjs két tda héa den ngoal énh sing,
kst tia nay la AgCl Vay trong dung dich co ion cr

Cl™ + AgNOy = AgCl} +NOg
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) Kot tha X : Trong ket tia X phai c¢ BaSOy

807" + Ba(OH)y = BaSO | + 20H"

Sau khi nung két tda X, duge a(g) chdt yén 7, chat ran Z
nay c6 khéi lugng giam khi ding dy (Ba(OH)g), ching to ring
trong ket tha X ngodi BaSO4 con phii 6 mot ket tua thi hai la

mot hidroxit lugng tinh M(OH),
oM+ + nBa(OH)g = nBa" + 2M(OH), |
SM(OH), + (4-n)Ba(OH)y = Bay_(MOp)z + 450
OM(OH), = MgO, + nH0
Khi nung BaSOy khong thay asi

7 o khoi lugng cye dai khi M"* ket tha hét, nghia 13 lugng
M0, trong Z dat t51 da Khi hoa tan 2 pang HCl chi c6 MgOy

phan dng con lai Ba30,
M,0, + 20HCI = ZMCly + nH0
Knsi lung MqOp = 851 ~ 699 = 1,5%¢
S mol HCl phan dng 1,2 x0,00 = 0,06mol

06

Suy ra mol MOy : 9,08 1ot
2n

Khéi lugng mol phan t& 2M + 16n = 2_5%
0

=» M = 17,33n
-3 =»>M=5 =MhC
Vay 2 mudi 6 thé 1a :

(NH,;)ESOQ va CI‘C13 hOéC NH‘;C} va CI‘Q(_SO4)3

=
]
2

26
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267. 13,98g BaSO,
4,88g 830122}120

10,66g CrCly 6H,0
269.2)  (A) : FegO, (B) FeCl,  (C) : FeClg
(D) : Fe(OH),  (B) : NaCl  (F) : Fe(OH)
b  (A):S0, (B) Fey0, ©:5 (D):HP

(E) : Fe (F) FeS (G) FeCly (H) Fe(OH),
(I} NaCl (d) Fe(OH)g (L) Hq

(D) Fex(S0g);  (E) : Hy0 (F) Fe(OH),

(G) Fe(OH);  (H): K,80, I HC

(K)PeCly - (L) : Fe (M) AlyOq (N) FeCly.
d) (A) : Fe0y, (B)Fe  (C) ALO; ~ (D) FeCl,

(E) FeCly (F) : H;0. (@) : NaOH (H) : NaAlO,

(I) Fe(OH), (K) NaCl (L) Fe(OH),
271, a)FeS — TFeCly — Fe
FeS — Te)Oy - Te

+F8304
b} AI(OH);; e Aleg -+ Al —>Te

c) Fe —» FeQ -> Te
Fe —» FE’.304 - Te
Fe —= Te0q - TFe
d) 3 phuong phdp diéu ché Fe :

— thuy luyén
— nhigt luydn : FeClg ~> Fe(OH)s - FegOz — Fe
— dién phéan.
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3 phudng phap ditu che FeClg :
— Tac dung véi Clp
_ Fe — FelO3 ~ FeClg
—~ Fe = FeClp — FeClg
hay Fe - Fep(S04)3 FeClg
o) — Tac dung véi HpS0, loang.
- Téc dung vdi CuSOs.
— Tac dyng vei Feqo(SO4)3
D F6304 - FeO - FeCly.
hay FegO4 = Fe — Fellp > Fe(NQj)y hay Fe = Fe(NOg)2

+H,
g) Fe52 -> F8203 - F82(804)3 vh FEzOB —~ Fe—® FGSO‘L

\SOZ > 505 = HgS04
h) FeSy > TFellz ~ Feg(S04)s Fe(OH)3.
NaCl = Clg ~ HCl —~ Felly
i) Fes03 FeCly Fe(OH)z

Te
“aFeCly

c, - HC

972, Dimg cic hoa chat, @8 nhan it cac dung dich sau :

a) Dung dung dich Ba(OH)z.

AICH; : k&t tia keo (rAng ol tan

R gt R e .

g




FeCly : K&t tia nau 4o
CuCly : két tla xanh
ZnS0, : ket tia tréng khong tan

b) Ding dung dich HCL, sau d6 ding dung dich Ba(OH),
NagCOg : ¢ khi bay ra
NaAlOy : két tia keo trfing rdi tan
(NHy)9S0, : két tia trfing vh khi c6 mii khai
MgS04 két tia tréng
Al(NOg)3 két tia tring rdi tan
FeCly k&t tua tring xanh, d8 ngoai khong khi héa nau
FeClg két tia nau d6

c) Ding dung dich NaOH tic dung véi dung dich mudi
AI(NOg)3 : két tda keo tréng 1di tan

FeS0y : ket tha trfing xanh, d& ngoai khang khi héa
nfu

CuSOy4 : k&t tda xanh
NH4CI : c6 khi khai
Hoac nung chat rén Jen, NH,Cl thing hoa 1o dimg dung
dich NaOH tic dung véi cdc dung dich mudi
d) Nung néng NH,CI thang hoa, sau dé hda tan vio nude
CaS0y it tan, ding dung dich HCl nhan ra KyCOq c6

khi bay len, cudi ciing ding dung dich NaOH : Fe?*
6 ket tda tring xanh, MgCl, c6 k&t tia keo trang,
con lai dung djch KOH.
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¢) Cho tac dung vdi nuée nhan duge kali cd khi bay len,
ding dung dich thu duge cho tac dung VGl cae kim
loai con lai nhan ra Al c6 khi bay len Sau d6 cho Ag
va Fe tac dyng véi dung dich HCl, Ag khong tic dung,
Fe cho khi Hg

Hoac sau khi nhén 1a kali, cho 3 kim loai con lai téc dung
véi dung dich HCL, Ag khong tic dung, Al va Fe tao 12
mugi ding them dung dich KOH thi FeCly cho két tia tiéng

<anh con AlCl; cho két tua keo trang roi tan.

f} Cho tac dyng vdi nudc chi ¢ NagQ tan, sau d6 dimng
dung dich NaOH tée dung vdi 3 chat con lai AlgOg
tan, con lgi FegOz va Te cho tac dung véi dung dich
HCL thi FeyOg tan, Fe ¢d hien tugng su’ bot khi

Chi ding mot hoa chét duy nhit 48 phan higt cde dung dich

sau

a) Dung dung dich Ba(OH)y fam thudc thi
NH,Cl : ¢ khi khal
(NHy)980y : c6 khi khai va két tha tréng
7nS0; ¢ kdt tha tring
AICly : két tia keo trang ol tan
FeCly : ket tia nau do
CuCly . ket tha xanh

p) Dung dung dich NaOH lam thudc thd.
MgCly @ kBt tia keo trang

AlCl; k&t tla keo tring tan

LA
iy o
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FeCly : két tda tring xanh
FeClg : két tda nau do
CuCly : két tda xanh

con lai NaCl
Ding tigp NaOH nhan bigt NHAI (S04)s o két tia keo
tring tan va khi khai bay ra, con lai KHSO,, FeSOy 6 két
tla tring xanh
c) Ding dung dich NaOH thi Fe khong tdc dung, Al cho
khi Hs bay ra cdbn AlyOy tan cho dung dich trong subt
d) Ding nude lam thudc thd : NagQ tan cho dung djch
bazd, CaCy cho khi CyHy bay ra cbn lai Al, Te va
AlOq cho tic dung vdi dung dich NaOH thu duge,
AlsOq tan, Al cho khi bay ra, con lai Fe
e) Diung kim loai la Na cho tdc duyng vdi cac dung dich
mudi, Na tic dung véi nudc trude réi méi trao doi vdi
céec mudi {tuong ty cau h).
f) Ding nuéc }am thudc thi ta chia 4 héa chét Jam 2

nhém sau dé dimg dung dich NaOH cho tdc dung vdi
timg nhdm.

— Nhém | : tan trong HoO fa NagCOs va CuSOg,Fep(SO4)s,

khi téc dung véi dung dich NaOH, CuSO4 cho ket tia xanh,
Feg(SO04)3 cho k&t tia nau do.

~ Nhém 2 : khong tan trong nude la MgO va A1203, khi

tdc dung véi dung djch NaOH thi AlLOg tan

274. Khong dimg hoa chdt nao khéc, cho cic chiit lan lugt téc

dung v6i nhau hay c6 th€ nhén ra dung dich mubi Cu®t o6
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mau xanh Jam thude thit, lap bang va dua vao cac hién tugng
a8 két lugn
a) ACl; : ket tua Kkeo tiang roi tan
Ba(OH)p ¢6 2 hién tudng : K&t tha keo tiing 1o tan
v ket tia néng
FeSO, : ket tua tréng

Con lai NaCl
b) Tit CuCly mau ‘fanh nhan ra AgNO3 cho k&t tha tring
va KOH cho két tia wanh Dung KOH lam thudic thl
nhén ra AlClg, FeCly , MgCly Ding AgNOg lam thuée
thit nhan ra HBr cho K6t tha vang, can lai NaNOg
¢) HCl : cb khi bay lén.
Ba(OH)p @ 0 16t tia tring va ket tiia tring xanh

Ba(HCOg)g ¢6 khi bay len vh két tha tring

FeCly : o két tia tring xanh

Con lai NaCl
275.
tﬂ
Khong tan Cu chit vin Fe(OH), ™ Fe{OHY
Po . /‘ PeCly f £
a) 7 Al +dHC) o +ad NaOH A, : _
cu tan | Aicl @4 NeAlO; Fe,03
vaNaOH du ’ ¢
Fe

(Ki higu dd : dung dich)

Y S L
g, g L
My ®

b)

21



K3 Ay
IN N c,\

Cus tan NaAlQ;

b} ) +ddNaOH \ t.D t'o
} Fef ” “Skhing tan !S::Ssz o, » (90 iy C‘“‘ +HNOy —>

A]go,'; FEzOs [diic rigudi)

_, ~khong tanFe
7N tan Cu(NOg),

0
FeyOg khong tan Fe,Oq

+ddNaOH du
\tan NEI.A}OQ

¢} AigOg

» NEZO

Al khong tan Fe ‘

o M203+ddNROH < [Nwoz
tan
] NagZnOq

Fe

276.

+CQ, £ duh
Al tan NaAlO, —~ AOH)g > AlpOz > Al
- +ddMaOR
Fe —

Cu \‘kht‘mg tan {gi + ddHCL

a)

khong tan Cu

< + aaar /1

Cu

N\ dph.dd
tan FeCly Fe

rin Fe{OH);+HCl > FeCl,

AlCl, /‘
+Bn OH)gdy Ba(l
b) h

+HC
FeCl, H\Jdd +HCI d¢ ket tda AKOH), | —> AICI,
BaCl, Ba(AlOg), —

! Bﬂ(OH}z ddBaClz
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I, thiang hoa
s riin Cu . o
o e/ [ca0 rén Fe(OH); = Fe(OH); > Fe05
I Ca{OH
Co0  ~ {Fe —> .4 CaCl, *CelOB), vHg
Fe Cu FeCl, Fe |
Cu . i
t
 44CaCl+Na,CO; — CaC0y ~> €a0
tan MgCly
MgCl,
‘ +4dHC! dpd
d) +Hg0 Zn ddNa,Zn0, = :a((il = In
in “* “|Zncl,
ran +ddNaOH ‘
Fe Fg =~ N deFeCiz dph Fe
Ag Ag rén Ag — < rin Ag
Fe tan FeS0, _
e) +H20/ +ddHA! ﬁddFEClg M@ Fe
Cu —>Spén {Fe ——{ . :
. “pin Cu
FeSO, Cu

o117 a) KI o6 tinh khir s6 khi Fe* > Fe''va Ip
b) Két tia tring la Fe(OH),, héa nau 45 1a Fe(OH);, chit
in nau d6 B Fe,O,, dung dich trong sudt la FeCly
o) Céc a6 ding bing gang thép gi trong khdng khi dm

vi x&y ra qué trinh &n mon dién héa.

Céc bign phap phong chong gi : sdn, ma, boi ddu md, ding
phudng phap dign héa (kim loai manh hon Fe) hay ché tao
d6 dimg bang hgp kim chong gl

ARL
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d) Hién tugng : mau tim cia dung dich mat di, FeSO, bj
oxi hoa thianh Fes(S04); Chilt oxi héa KMnQ,, chat
khlf FESC)4

278. a) Tinh kha Al > Fe

AR RSRE R A TR T T el

2 b) X : Fe Y : Mg Z : Al
¢) A Fey04;  B:FeCly vt FeCly

Tac dung vai dung djch HySO4 loang bio hoa khi Clp Ia
phan ung oxi héa kha 7

d) - Mat mau dung dich Brg

Co ket tda tring xanh rdi chuyén mau nau do

1

Mat mau dung dich Bry va tao két tia nau d6
A FeOp 0 B @ FeO hay FeyOy ; C @ Fe ; D @ FeCly

Al khit Fe** thinh Fe®' hay Fe

gt
!

— Al tic dung voi HU}
- Fe tic dyng véi HCI

kY Khéi hegne mol cia Al 29,01g

1 Fe:“

Al :p =13 n = 16

53,94g

Fe:p = 20 n = 28
K Khai lugng nguyen t @ Al Ja 20,01dve
Fe ta 53,94dve

o

¢
279. Dun hon hgp Fe vi S : Fe + S =  FeS
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280.

-y LYy

ARE

Khi cho téc dgngvvfii dung dich :
FeS + ZHCl = FeCly + HpS1 )

— Vi thu duge hdn hop kbi nén c6 Fe du :

Fe + 2HCl = FeCly + Hy 1
Khi tic dung vdi dung dich Pb{(NOg}s - |

H,S + Ph(NOy)y = PbS| + 2HNOg

(Y

~Vh, = 2,241 > npedu = ny, = 224 - 01mol
22,4
VHgS = 4,48[ — 2,241 B 2,241 2 Npegd = 08 = :nFeS . nHQS
2,24
ngg = —/—- % 0,1mol
9024

e ban ddu — 0,1+01 = 0,2mol
Mype ban ddu = 0,256 = 11,2g

mg = 0,132 = 3,2g.

gie = 10L2100% - 77787,
112+32

%S = 100% .~ T7,78% = 22,22%

TNpLS = ny,s = 0,imol = mppg = 2390,1 = 23,9g

Khoi lugng thanh si¢ tang : 10,8g — 10g = 0,3g
Goi x la s6 mol Fe tham gia phan Ung :

Fe + CuS0; = FeSO4 + Cu

X X

Dya trén pEchng trinh phén Ung ta thiy :




g

Ci 1 mol Fe tham gia phan dng tao ra | mol Cu bam trén
thanh st thi khéi lwgng thanh st tang (64 — 56) gam Vay vdi
x mol Fe tham gia phan dng thi khdi lugng tang Bxgr:

= 8x = 08=x =01 mol
Khoi lugng Fe da tdc dung : 560,10 = 5,6g

Khéi lugng Cu bim trén thanh sit : 6401 = 64g

281. ny = 92_‘,‘;_3. = 024mol  nygo, = 20,6 = 1,2mol

ngMao, = 0,03.0,4 = 0,012 mol.
Cdc phan dng xay 1a :

2A1 + 3!’{2804 = Alz(SO4)3 + 3H2

* 3x x
2 2
2A1 + 3FE’2{SO4)3 = A]Q(SO4)3 + 6FESO4
y 8 y Y
2 p

Goi x, y fa sb mol Al tic dung véi HpSOy va Fen(SO,)s.

10Fe50, + 2KMnOQy + 8HoS0, = 5Feg(S04)3+ K804 + 2MnSO,+8H,0
3y

Ay 12y 3y 03y 08
5 b 2

Vix < 024 = 3% < 036 < 1.2 nen axit du
2

3 = 0,012mal = y = 0,02 mol
5

Max +y =024 = x = 022 mol
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¥ogn 0

n}{zso‘stdung = %}‘{" + 1% o 0,33 + 0,048 = 0,378mol

<R

I

nggodu = L2~ 0378 = 0,822mol
Vg = 600 +400 = 1000ml = 11

Vay Cyn H,80, = 0,822M

nagsog, = 5+ = 0120l = Cor as0), = 0,12M s

s

3 .
hreS0y = S, - 0wl ¥ Cat Fegsoy, = 003M

ngs0, = 0% = 0,006mol = Cy g0, = 0,006M

MMn80, = 0,6y = 0,012mol = Cy MnsSO, = 0,012M.

n -

t

989 a)  FegOy+3C0O = 2Fe + 3C0z1
a 28

Te -+ HZSO‘QK = FESO4 + HzT

2a %a

Goi a la s mol FeyOy trong quang hématit, ta cd

ng, = 2a = 224 0,imol = a = 0,05 mol
2 22,4

8g

H

Mpe,0 = 160.0,05

8.100% — 80%. t

10

%Feg()g =

b) 100 tin gang chia 4 tan C va 96 tin Te

1 tin ?

360




1, v‘rﬂ'"“"*“ \.q
AT
f”.smﬁ\

mp, = 0,96tdn

0,96.160 _ 9,6

56.2 7

1 A PR
g Mpe,0; =

Khéi lugng quang can dung :

96 100 _ g 7qpy

Muying = 2~ ——
quang 7
283. a) Goi x, y [a s0 mol cia Zn va Fe.

o
(1]

{
Zn + Cly = ZnCl,

X X X
tﬂ
2Fe + 3Cly = 2FeCly
yoo3y y
2

Ta c¢é hé phudng trinh
66x + 56y = 18,6

w+ 3 = T8 g5
2 224

= x = 0,2 y =01
mg, = 0,265 = 13g

mp, = 18,6 - 13 = 5,6¢g

b) Thu dude nhidu ket tha nhdt : muén thu duge Iugng két

b tia cye dai tdc la tao ra Fe(OH); va Zn(OH),
ZnCly + 2NaOH = 2NaCl + Zn(OH)g
b4 2 x
FeCls + 3NaOH = 3NaCl + Fe(OH)3 4

¥ 8y
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DgoHCAR = 2x t+3dy = 0,7mol

Vag oot = - = 20 = 02 hay 700m]

-~ Thu dugc it két tha nhat : v 7n{OH)g c6 tinh ludng tinh,
nén khi cho NaOH du sé fao 1a NayZnO, tan va ket tiia chi con

lai Fe(OH}s
Phan dng tuong ty va :

7n{OH)g + 2NaOH = NagZnOg + 2Hg0

X 2x

nygoncin = 4x + 3y = 1,1mol

VygNaOH = —- = L1 . 111 # 1100m!

Oy 1
984 a)  FegOy + 6HCL —> 2FeCly + 3Hz0
Fe + 2HCl ~> FeCly + Hy

by 56 122,41
7 L
L _‘ O
mpe = M = 2,8g = abFe = M = 28%

22,4 10
%Fes03 = 100% — 28% = T2%
¢)  FeCly + 3NaOH = 3NaCl + Fe(OH)g !
FeCly + 2NaOH = 9NaCl + Fe(OH)g !
4Fe(OH)p + Og + 9H,0 = 4Fe(OH)3} ;

to
2FB(OH)3 i F8203 + 3H20
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A..,

Ta cé s¢ d6 :
9Fe — 2FeCl; —> 2Fe(QH)y — 2Fe(QH); —> TeyO3
2 56 2mol Imol
2.8g ?
. _ 28 _
nFe(OH); tit Fe = 2= = 0,06mol =
56
> npe0, tif Fe = 222 = 0,025mol
2

FeyOg — 2FeClg — 2Fe(OH)3 —> FeqOg.

10-28 _ 0,045mol
160

nFezoa =
mpe,,tht = 160(0,025 + 0,045) = 11,2g

985, 8)  Fe,0, + 2yHCl = xFeClyy + yHz0

X

Fe + 2HCI = FeCly + Hy

56 99,41
? 2,241
mp, = P82 56g > ole = 5,6.100% _ g750,
22,4 4

: mpeo, = 64 =56 = 08g>%Fe,0y = 100% - 87,5% = 12,5%.
b)  Fe0, + yHy— xFe + yHs0
56x+ 16y 18y
i 0,8g 0,2g

P

, 0,2(56x + 16y) = 0,8.18y.

| 112x + 32y = 144y
11,2x = 12y » x =Y

Vay cong thic oxit sit I FeO
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3,04.500

286. a) Mehit tan/dda = o0 15,2g
Trong (152 + 18n)gFeS0,  nHyO o6 152gFeSO,
27,8g 15,2¢

287.
288.

289.

364

152 + 18n = 278 = n = 7
Vay cong thie mudi : FeSO;  THO

b) 6FeS0, + 2HNOg + 3H,S0, = 3Fey(S0y)3 + 2NO L + 4H,0.
6.152 29241
?

7.6g

0 = 7,6222,4 = 2,24 - 0’37333; = 373,331’!11

6 152 6
¢)  FeSO, + 2NaOH = NagSO, + Fe(OH)y |
4F€(OH)2 + 02 + 2H20 = 4F€(OH)3

£
ZFB(OH)‘Q - Fezoa + 3H.20

Ta cb sd 40 :

9FeS0; —> 92Fe(OH), —> 2Fe(OH); —> FeyOg

2 152 160
152, ?
2 .
_ 152.160 _
MR = o gy E

a) 50% ; b) 0,425M
me, = 16g; Cy = 0,56M.

b) 422 ; ¢) 0,36M Na80,; 0,12M NaAlOp

Rt
1R

Zam i o o M ER MR

[F]

n
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290.
291,

292,

294.

290,
297.
298.
299.

300,
361.

302.

303.

304.

305,
308.

307,

308.

3069.

a) 927% ; b} V = 20ml
0,76g

p = 224 atm ; 0,01 mol Ca0 ; 0,01 mol FeyOy ;
0,01 mol FeO : ’

13,6g

Npe,0, = 16g; meyo = 159g; mp, = 11,2¢

T5ml

b) 0,26M FeCly; 0,284M AICI4

mgy = 6,4g; mg, = 535g; mp, = 5,6g

a) 4,08g b) 02M Fe(NOy)y; 0,35M Cu(NOg)g; c) 1,792
38,89% Fe

a) 38% Al ; 39,5% Fe ; 226% Cu ; b) m| = 18g

a} 0,56g I'e ; 0,41g FeO ; 1,03g FeOz; bym, = 2,288¢
a) 0,04g Be ; 2,24g Fe ; 2,16g Ag ; b) Cy koy = L2M
a) mp, = 28g; b) mpy = 13g |

a) 5:6g Fe ; 5,4g Al ; 96g Cu ; b) V = 448]

a) hhA : 32gFe; 05 ; 72g FeO ; hhB : 8g TFey0y ; 10,8g
FeO ; 14g Fe ; b) 0,4 mol COy ; 0,2 mol CO.

a) 1,12g Fe ; 2,88g FeO ; 3,2g Fe)Oq4 ; b) V = 24ml
mpeo = 0,36g; mpeo, = 8,2g; mpegq, = 2,32g

Mgysng = 7128; Fedy



310.
311
312.

313.

327.

329,

331.

332.

333.

334.

335.

A

FEZO:.)

a) 0,06M ; FeSO, va CuSO; ; b) m = 1,504g

a) mp, = 2,8g; Mg = 11,6g; b)Feg0y o) V = 250ml

a) mppo, = 40,82; b) FepOy; cmy = 10,8¢
Mpe,0, = 16g '
X:CuO; A B C DiaHyCO A, C; E:Cly
F:.0, G:HCQ H:HgS0,, I:CuSO,

K : NaOH

a) 2,08% : quang trung binh

b) 3,2% : quang glau

c) 2,88% : quang trung binh

X : Brom

Y : Cu

Mg : 0,243g ; Cu : 0,635g ; Al : 0,122¢

x, = 168g% xo = 1,6g; x3 = 17g; mp, = 5,6g

meycl, = 27¢ mpect, = 12,7g.

16g Cu ; 19,7 BaCO, ; 50% CO | 50% COy ; 92,3% C

A:Ag 3y B:Cu;C: Al

S
" 5‘,.‘:\" :‘ N
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D. Chic andehit vd xeton 50

F. Este v chat beo

w.,eo».ﬁ c I, e
UONG H p chit Hiu c¢ tap chic va hdp ehit cae phan i
A. Hp chét hiu cd tap chie gluxit 132
B, Aminoaxit ~ protit . 142
C. Hop chit cao phin i 148
¢
Gui CTL . 43
PHAN HAI ; HOA HOC VO CO
CHUONG 1il. Dai cddng vé kim logi
A. Cau tgo cia kim logi 184
B. Tinh chat v4t 1i chung cda kim loai | 170
C. Tinh chat hon hoc ching cla kim loai 172

. 367



CHUONG IV. Kim loai kiém - Kim logi kiém th — Nhom
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