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LOI NOI DAU

Tép sach duwge chuin bi véi wéc mudn déng gop dugc
phén nto trong viée nang ceo chdt lugng hec tap mon Hoéa,
dic biét la kha noang phdt trién i lugn cé he théng cua hoe
sinf.

Tuy nhién trong diéu kign noi dung moén hoc dang céd
nhidu bién doi, doc biet la cde kién thifc cé lién quan dén
céc I6p phan ban, chuong trinh chuyén Héa, thi gidi Héa
qudc gie, cing nhu ndi dung thi dai hoc mdn Héa ma sach
gido khoa hién hémh chuwa dép ing ddy di, hi vong tp séch
niy gitp céc em hoc sinh tép lam quen duge véi khé niang
tw suy nght d€ gidi quyét nhing tinh hubng khic nhau
trong bai tap mon Hoéa hoc lép 11.

Tai lidu duge chia thinh cée chudng tuong tir sach gido
khoa Héa hoc 11 Chiu trach nhiém bién sogn chinh :

o Chuong I, 111, IV : Nguyén Trong Tho
» Chuong II, V, VI, VII : Tran Thi Kim Thoa
o Chuong IV : L& Van Hong

o Chuong 11, phén ANKEN : Nguyén Van Thing

Thie hidn trong didu kign twong doi gip rit va kha
ning cing cb giéi han, ching toi da nhim duge nhidu y
kién quy by, trong db cé sy déng gip nhigt tinh cia bng
Ngé Ngoc An (CN.NXBGD TP.HCM) va ba Nguyén Thi
Nauyét Minh (Hiéu pho Truedng PTTH V6 Thi Sa).

Rét mong nhém duge cic  kién ddng gép, x&y dung
thém cia quy déng nghidp va ngudi dec.

CAC TAC GIA



Chuong 1. SY DIEN LI

A. SU PIEN LI

§. CAC DINH NGHIA
1. Su dién }i: Laquétrinh phén li thanh céc ion trai dau ctia phan
t& chat dien li khi tan * trong nude (hay 3 trang thdi néng chay).

2. Chét dién li : Lanhdngchat dan dugc dien (do phan li duge thanh
céc jon trdi d&u) khi tan * trong nude (hay & trang thai néng chay)

1. PO MANH CUA CHAT DIEN L1

1. Pa dién Li (@) :

~ Véi: n:s6 phan td (hosc mol phan ) dien li
ng : téng sU phéan t (hoze mol phan t&) ban dau

— Chat dign li manh, y8u, trung binh :

— Ch#t dién li manh : « = 0,3 (phén }i gAn nhu hoan toan)

— Chét dien li yéu : a = 0,03 (phéan li mot phén)

— Chét dign Ii trung binh : 0,03 < a < 0,3
2. Hing so ditn li  (hang s6 phan 1i) : hing s6 cin bing cua sy dién
1i (K) : :

Xét phan ung dién 1i : XY == Xt +Y”

= w___m——-—[x+ Y 143 K = ~1gK
[XY]




§if. SU HOA TAN (%)

1. Pinh nghia : L& khA nang phan tin hodn toin clta mdt chét
trong dung moi (vdi chit vd cgd, dung mdi thuting }a nudc)

2. Nguyén phin : Sy phin t4n hoan toan (tan) xay ra dude c6 thé do:

Kich thude phan td nhé ( < 10_6nw )
Phan 1i duge thanh ion (NaCl, )
Pao duge lign két hidro vdi nude (CH;O0H , )

]

|

Tac dung vdi dung mdi tao chit tan {amin, )}

3. Nong d6 : La dai lugng cho bigt ti sO gia chét tan va dung dich
hoac dung mdi.

NONG DO \
DO RUGU
Phin triam (%) molfl
Mat chat tan m (gam) 58 mol Vg (c0%)
Dung dich 100 gam 11t 100 cm®
o X100% | v, % 100°
Cbng thite | = “ba™ | 147« P4 ol | () = B —
Maung dich V dung dick V dung dick (€m)

* CHU THICH : ~ A 13 tiéu phin c6 thé 13 phan t hodc ion
« Thudng vAn ding ki hidu Cyy d€ chi ndng d§ molfl cda chit

tan trong dung dich, Can luu ¥ : ki hidu M dung dé chi mol
phén &d.

4. Po tan :

— Do tan l& 58 gam t&i da (cha mdt chit tan) tan dude trong
100 gam dung mdi (thuding 1 nude) @8 duge dung dich bao hoa &
nhigt dd xdc dinh

Thi du : Mot chit ¢d 40 tan la a {(gam) ¢ nhigt 4o xdc dinh thi

dung dich bdo hoa s& c6 ndng 4 phén tram la : —2—  100%
' - - 100+ a

long

oy
o W

Oy
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~ Khi nhiet do tang, 46 tan cac chat khi gidm, do tan céc chit
|ong va ran thudng tang.
— Gi¢i han dd tan bang :

107 1
khong tan it tan tan

> pam

LUYEN TAP

i. Hoa tan hén hop gdm 1,7 gam natri nitrat va 2,61 gam bari nitrat
vao nude 48 duge 100 ml dung dich A Tinh néng 4o mol/l va
néng do mol jon cdc chit trong dung dich A. Gia thiet rang sy
dien i xdy ra hoin toan.

HUOGNG DAN GIAT :

nNaNO, = %53 = 0,02(mol)
2,61 _
nBa(Nos)z = Ea = 0,01(1'1101)
Do d6 : [NaNOg| = 0_095- = 0,2(mol/l)

[Ba(NOy)y] = %@f = 0,1(molfl).

| Mat khéc, sy dien li Ja hoan toan :
NaNQ, = Na* +> NOj
0,02 mol ~> 0,02 mol 0,02 mol

Ba(NOg), = Ba®" + 2NOj
0,0l mol —> 0,01 mol 0,02 mol



|
Vay : INa*] = 802 _ 49 (mo)
0,1
Ba?*] = 991 = 0.1 (moy)
0,1 ¢
o1 = 202+ 002 _ 54 (o) 3.C
0,1
2. Hba tan 92 gam rugu étilic vio nude @& duge 250 m/ dung djch.
Tinh ndng @& mol/l vi ndng @b phan tram, dd rugu va ti khoi
cta dung dich Gia thi®t rang khong cé sy hao hut v& thé tich :
cac chat khi pha trdn va khoi lugng riéng cla rugu nguyén chit ‘
la 0,8 gam/em® g
HUONG DAN GIAI |
_ _ 92 _ ‘
MCsz,OH = 46(gam) = ng, = i 2(mol) E
2 | L
[C,H0H] = —2_ = 8 (moll)
0,25
Mat khde, do khong cd sy hao hut v8 thé tich khi pha tron : Es
Vad = Viwge T VE,0
3s 92 3
trongdé: V, e 22 = 115(cm
8 T 08 (e K
Vio = Vag = Vg = 260 — 115 = 135(cm”)
my,o = VH20 D = 135(gam) 4. To
e
CoHOH% = 22X 100% _ 44539,
135 + 92 ‘
H:
Do rugu = —'ms  100° = 115 1000 — g0 3
‘ thic



Khoi hugng rigng cia dung dich :

Suy ra ti kh6i cta dung dich Ia 0,908

3. Cho 1 mol canxi vio 1 lit HyO thi duge bao nhidu gam két tda ?
Bigt @0 tan cta Ca(OH),y ¢ diéu kien thi nghieém la 0,15 gam va
gia st nude khong bi that thodt do bay hoi

HUGNG DAN GIAI :
Phuong trinh phan dng :

Ca + 2H,0 = Ca(OH)y + Hy?
1 mol— Z2mol 1 mol

Khdi lugng Ca(OH)g tao thanh : 1 x 74 = T4(gam)
Khoi lugng nude chn lai sau phin ing :
1000 — 36 = 964 (gam)
Khdi lugng Ca(OH)y tan duge :
964 x 0,15
100
Khéi lugng Ca(OH), két tha :

= 1,446(gam)

74 — 1,446 = 72,554 (gam)

4. Toin v8 pha trén cic dung dich c6 cung loai ndng 9, cing loai
chat tan (da duge xét 0 chuong trinh Héa 10)

HUONG DAN GIAI :

a) Phuong phap dai s6 :

— Néu chi c6 1 én : Lap phudng trinh duy nhit dya vao cdng
thic tinh néng 4o cha dung dich can ditu che.



— Néu c¢6 2 an Can lap 2 phuong trinh dai s8, dya vao chés 7. Ci

tan va dung dich s
gia thigt : Dung dich A + Dung dich B -» Dung dich X 8. M
thi:  ° Chét tan : i
Chét tan (trong A) + chdt tan (trong B) = chdt tan (trong X) m
° Dung dich : 9. The
. _ T
Mgga ¥ Myggp = Mydy
hoéc : VddA + VddB = Vd&X 10. X:
, dé
(néu sy hao hut thé tich khi pha tron 1a khong dang ké)
b) Phuong phéap dudng chéo : SEREE I;}-
it
— Néu la néng do phéan tram
12. Tr
Tron m; (gam) dung dich nong dd A% (Idn) vdi m, (gam) dung HI{
dich néng d6 a% (nhd hon) thi duge dung dich c6 néng dd X% thda: C
nmy (gam) ddA% X~ a a0
X% Tacg2—2 - M b) 1
/ \ A-X my
my (gam) dd a% A-X
. . o in e © 18, G
Néu la nong do mol/l tuong ty trén vdi gia thigt 14 sy hao hut 4
vé thé tich coi nhu khéng déng ké ? - ;n
v
dwu
-BAI TAP 2 T
5. Hoa tan 25 gam xut nguyp chét vao 100 gam nudc Tinh ndng ° b T
dd %; ndng dd mol/l va ndéng dd mol ion cba dung dich cho bist
dung dich thu dugc c6 ti khéi 1a 1,2 va sy dién i coi nhu hoan
toan
- 14, Ck
6. Tinh lugng HC! cdn hoa tan trong 250 gam nudc &€ duge dung 10¢
dich 20% ? Ta |

10
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7. Cén dung bao nhitu gam nudc dé hda tan 1,4 mol xit thi thy
dugc dung dich 25% ?

8. Hoa tan 50 gam déng sunfat ngam nuée (CuSQ,. 5Hy0) vao
450 gam nude thi thu duge dung dich c6 néng do % va nong dp
mol/l 12 bao nhidu ? Ti khéi cta dung dich cho bhng 1 -

9. Théem 500m! Hy0 vaio 250 ml dung dich NaOH 20% (D = 1,2g/m)

Tim ndng do mol/l v néng dd % cda dung dich méi

10. X4c dinh hugng CuSO; BHy0 va dung-dich CuSO; 8% cin c6
dé digu ché duge 560 gam dung dich CuSO, 16%

* 11, Phai hoa tan bao nhigu m! dung dich HCI 1,6M véi 20 m! dung
dich HCI 0,5M d& duge dung dich 0,6M ?

12. Tron 1/3 lit dung dich HCI thit nhit (ddA) véi 2/3 kit dung dich
HCI thit hai (ddB) ta dugc mét lit dung dich. Liy 1/10 dung dich
C cho tic dung véi AgNOy du thi thu duge 8,61 gam k&t tda

a) Tinh néng dd mol/l clia dung djch C
b) Tinh néng dd mol/l cia cic dung dich A va B, bigt thng néng

db dung dich A l6a gép 4 lan ndng dd dung dich B (PH
A2/81)

13. C6 Vy lit dung djch HCl chda 9,125 gam HCl (ddA) va Vy lit
dung dich HCl chia 5,475 gam HCI (ddB). Tron dung dich A
véi dung dich B ta duge 2 lit dung dich mdi (ddC). Thé tich
dung dich C bang tong thé tich dung dich A va dung djch B,

a) Tinh néng 4% mol/! cla dung dich C ?

»

b) Tinh nong 46 mol/l cla cic dung dich A va B biét rang hidu
sf gitta ndng dd mol/l dung dich A va dung dich B la 0,4 mol/]
(BH Al1/81)

14. Cho 7,8 gam hén hgp Cu va Na (cé tf 1& s6 mol Ja 1:4) vio
100 gam HyO. Tinh ndng do % cia dung dich tac thinh ? Suy
ra néng 46 mol/l néu ti khdi cia dung dich thu duge la 1,044 ?

11



15. Xdc dinh lugng bac nitrat két tia duge khi lam lanh 2500 gam dung

dich bac nitrat bao hda & 60°C xuéng con 10°C, cho bigt db tan cla
AgNQOz 6 60°C va 10°C ldn lugt bang 525 gam va 170 gam

16. Khi lam lanh m gam dung dich mudi kali sunfat & 60°C xudng

0°C thi 6 108,5 gam muéi duge kit tinh lai Tim m va lugng
mudi cé trong dung dich hic d8u cho bist dd tan cla
K,90, & 60°C 12 182 gam va & 0°C chi cbn 7,35 gam

B. AXIT - BAZO

1. Cac dinh nghia axit—bazo :

Axit Bazy Chii thich
Theo Areniut | Chit trong dumg ;| Chilt trong dung | Chi ép dung v
(Axrhénius) dich nudc phan 1 | dich nudec cho | dung méi ld H0
cho HY OH™
Theo Bronstet | Chat cd kha ning | Chdtctkhindng | Bao gom cd dung
(Brdnsted) che proton (H*) nhin proton (HY) { méilanudevadung
mdi khdc nuc hode
khing cb dung méi,
3 . -
Thidy: HCl + HyQ = HO" Cl
axit 1 bazo 2  axitlign hgp2  bazd lién hop 1

3 .

CHyCOOH + H,0 == CH,C00 Ha0"

axit 1 bazag 2 bazg lién hgp 1 axit lién hop 2
NHg + H0 = NH, OH"

bazd 1 axit 2 axit lign hop 1 bazd lign hgp 2

12
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2. Dung dich axit, bazo :
~ Dung dich axit 12 dung dich ¢6 chia H (hay Hz0™")
— Dung djch bazd Ja dung djch c6 chia OH™
3. Phan Ung axit—bazo : La phan tng hoéa hoc trong d6 cé sy cho
va nhén proton
Cac phén iung thude loai axit - bazd bae gom :
- Dung dich axit va dung dich bazg
HCl + NaOH = NaCl + HyO
hay HY + OH™ = HyO (H30" + OH™ = 2H0)
~ Dung dich axit va bazg khong tan
2HNO3 + Mg(OH)a! = Mg(NOg)g + 2H20
hay  2H* + Mg(OH)y = Mg™ + 2Hs0
- Dung dich axit va oxit bazog khéng tan
3HS0, + FesOg = Fea(SO04)3 + 3H,0
hay  6H' + FegOg = 2Fe® + 3H,0
(cing c6 thé thay H bing H3z0" trong cdc phuong trinh ion rut
gon néu trén)
~ Ogxit axit v dung dich bazo : Oxit axit thutng téc dung vdi
nude tao ra axit nén ciing coi nhy dung dich axit tc dung véi dung
dich bazd
4, Hidroxit Iudng tinh : L& nhitng hidroxit vira th& hién tinh axit,
vira thé hign tinh bazd
Céc hidroxit lugng tinh c¢6 trong chudng trinh gdm : Be(OH), ,
Zn(OH)s, Al(OH)z, Cr(OH);z .
Thi du H ZH(OH)z + 2NaOH = NazznOQ + 2H20
' natri zincat



Zn(OH), + 2HCl = ZnCly + 2H,0

kém clorua

Ai(OH)g + NaOH = NaAlO, + 2H,0
natri aluminat
Al(OH)3 + 3HCI = AlClq + 3H,0
nhom clorua
GHI CHU .
Dang bazo Dang axit
Kém hidroxit Zn{OH)2 i HoZn0g
Nhém hidroxit Al{OH)3 HAIQ: .  H20
LUYEN TApP

17. Néu dinh nghia méi (theo Bronsted) v& axit, baza Tir d6 :
a) Vi sao c6 thé coi CuQ 6 vai trdb nhu mdt bazo ? Cho vi dg.

bt Khi nao 8O3 trd thanh mét axit ? Cho vi du

c) Viet phudng trinh phan t& cla phan ¢ng 6 phuong trinh ion
rit gon nhu sau :

HgO" +O0H™ = 2H,0
2H0" + Cu(OH), = Cu®* + 4H,0
9HZ0™ + MgO = Mg*" + 3H,0

(Tém tat ede bdi 1, 5, 6 trang 19, sdch gido khoa Héa hoc 11)
HUGNG DAN GIAT :

Axit 1a chét o6 kh& nang nhuting H'. Bazo la chét c6 kha nang
nhan H*

a) Vi CuO c6 kha nang nhan HY cia axit :
CuO + HZSO4 = CUSO4 -+ Hzo
= Cu0 +2H" = Gu®* +H0

14
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b) Khi hta tan vao nude :
505 + H,O = H,50,
(ma Ha80, la axit vi: HyS0, = H™ + HSOJ
HSO; = HY +8027)
¢) Mbi truting hop c6 thé vigt nhidu phudng trinh phan tng, &
day chi néu mot vi du :
HCI + N2OH = NaCl + H,0
HyS80,4 + Cu(OH)y = CuSO4 + 2H,0
2HNOg + MgO = Mg(NOg), + H0
18. Chia 19,8g Zn(OH), thanh hai phén bang nhau :
a) Cho 150 ml dung dich HyS0, 1M vao phin mdt Tinh khoi
lugng mudi tao thanh

b) Che 150 m! dung dich NaOH 1M vao phén hai Tinh khéi lugng
mudi tao thanh

(Bii tp 10, trang 19, sdch gido khoa HOA 11)
pis) ;
HUONG DAN CIAT :

Doi véi tuong tac axit—bazo, cin chd § 1 axit manh va trung
binh ¢6 bao nhitu H* thi cb thé cho bdy nhidu loai mudi khéc nhau.
Do d6 khi xét phan tng giita axit—bazd, cin xét :
1. Néu chi xéy ra mpt phan ing duy nhat (bid 18) :
Xét xem chit ndo phan dng hét, chdt nao con du ?
2. Néu cb thé xdy ra nhidu phéan vung (bai 19) :
ag Xét ti 12 mol axit : bazd theo gia thigt rdi so véi cdc phan ung dé
xac dinh da xdy ra phan Ung ndo trong s cic phén ung 6 thé cb.
Ap dung (bai 18) :
19,8
2 x99

S6 mol Zn(OH), trong mdi phén : = 0,1mol

16



aj Ph’JGng trinh phan dng :
ZH(OH)z B H2504 = ZHSOA_ -+ 2H20 (a}
nH2504 = 0,15 X1l = 0,1511101
Do NZn(OH), < nH2504 nén ZH(OH)Z phéan dng hét d& tao 0,1 mol
ZnS0, (chn du HyS80y)

Két Juan : Mzpgo, = 0,1 X 161 = 16,1gam
b) Phuong trinh phan dng :

Zn(OH), + 2NaOH
ONgOH = 0,15 % 1

NaZZnOz -+ 2H20 (b)
0,15mol

Trong thi nghiém nay, khong d¢ NaOH d& Zn(OH), phin dng
hét (0,1 mol Zn(OH), ndu phan dng hét, cAn 0,2 mol NaOH), do d6
NaOH phan ung hét, con du Zn(OH), .

Theo phuong trinh (b) NngogPd = 0,156mol

= “Zn(OH)sz = nNazznoz = 0,075mol
Két Juam : my, 5.0 = 0,075 x 180 = 9gam
2R Mp o 3
19. Cho dung dich chita a mol HgPO, tic dung véi dung dich chia
b mol NaOH, thu dugc dung dich A.
a) Bién luan dé xéc dinh thanh phén cdc cht trong dung dich A
theo tudng quan gita a va b.

b) Ap dung véi a = 0,12 va b = 0,2 (mol)

HUONG DAN GIAI :

1. Nguyén tdc : Axit photphoric HsPO, 12 mdt tri—axit (hay 1a axit
ba lin axit — do c6 chia 3 jon H” trong phan ti), nén ¢ kha ning
phén li qua 3 giai doan, tao 3 gic axit khac nhau :

HzPC, == H* + H,PO;
dihidro photphat (phatphat I)

16
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HoPO; &= H" + HPOZ™
hidro photphat (photphat II)
HPO™ &= H' + PO}~
sl photphat (photphat I11}

Vi the khi cho HzPOy tic dung véi bazo, thy thugc tuong quan
s6 mol axit—~bazd ma c6 thé xay ra cdc phan dng khéc nhau, tao cic
san phim khédc nhau.

2. Thue hign (Bai lam) :

a) Céc phén tng cb thé xay ra :

HyPO, + NaOH = NaHgPO, + H,0 (1)

1
ﬁ H,PO, + 2NaOH = Na,HPO, + 2H,0  (2)
HyPO, + 3NaOH = NagPO, + 3H,0  (3)
Do 46 :
UNaon _ b L 2 8
Bg.ro, &
&Y {1 {1} + (D) 2 {(2) +(3) {3 3
N&H,PO, | NaH,PO, | NaH,PO, | Na HPO, | NaiPO, | NePO, | NayPo,
da du HyPO, N, HPO, Na PO, dd NaOH
ho#c trinh bay chi tigt hon :
A b > 3a:phan ung theo (3) d§ tao NagPO, va du NaOH
* b = 3a : phin ung theo (3) d€ tao NagPUy vita 4
* 2a < b < 3a: phan 1ing theo (2) va (3) d& tao NagPO, va Na,HPO,
it » b = 2a: phan tUng theo (2) d€ tao NagHPO, vita dd
ng * a <b <2a: phén ung theo (1) va (2) d& tao Nay,HPO, va NaH,PO,

» b = a : phan Ung theo (1) d8 tao NaH,PO, vira db
¢ 0 < b < a: phan ung theo (1) @8 tao NaH,PO, v cdn du HyPO,.

2 GT HOA HOC 11 {CHUYEN) 17



nén xay ra ca hai phan ung (1) vi (2) 48 tao hai mudi axit :
H3PO, + NaOH = NaHyPO, + Hy0 (L
xmol  x mol x mol
HgPO, + 2NaOH = Na,HPO, + 2H,0  (2)
ymol 2y mol ymol
Goi x, v 18n lugt 1a s6 mol HaPO, phin ung theo phudng trinh
phan dng (1) va (2) :
an3p04 = x+y = 0,12

2 x = 0,04, y = 0,08
anaOH = x+ 2}’ = 0,2

Két luan: Dung dich A sau thi nghigm ¢ chda 0,04 mol Nal{,PO,
va 0,08 mol NagHPO,

20. Viét cdc phuong trinh hoa hoc xay ra va tinh s mol mudi tao
thanh
a) Cho dung dich chda 0,12 mol HzPO, tic dung vdi dung dich
chia 0,2 mol NaOH
b) Cho tir tr dung dich chita 0,12 mol HgPO, vao dung dich chda
0,2 mol NaOH

¢) Cho tit tit dung dich chia 0,2 mol NaOH vao dung dich chda
0,12 mol H3P04

HUONG DAN GIAI :

1. NGUYEN TAC ;

Cén luu y gia thiét : axit thc dyng vdi bazd, cho axit vao bazd
hosic cho bazd vao axit. Trén nguyén thc, n€u chi ndi axit tdc dung
véi bazo ma khong néu cich tidn hanh thi nghidm thi c6 thé ding
phuong phap dai s§ (nhu da néu & bai tap 19), con khi ddu bai ob
md ta thi nghiem (cho axit vao bazo hay nguge lai) thi nén ding

18
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Ta
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zd
ag
ng

ng

phuong phép li luan (tuy dimg phudng phap dai 8 van cho cing mot
ket qua).

2. THUC HIEN :

a) Néu cho axit vio dung dich bazo : phan ing tao mubi trung hoa.
Dén khi hit bazo, axit tac dung véi musi trung hda @& cho mubi axit.

Mudi trung hoa : g8c axit cla né khong chda H*

Mufi axit : gic axit clia né cbn chia HY

b) Néu cho bazo vio dung dich axit ; phan \ing trudc tién tao
mufi axit D&n khi hét axit, baza tic dung véi mudi axit d& cho mufi
trung hoa.

3. AP DUNG {BAi TAP 20) :

a)} Ding lai phuong phap dai s0 nhu bai tap 19.

b} Cho dung dich chya 0,12 mol HzPO, vao dung dich chia
0,2 mol NaOH :

Phan tng dién ra theo thd ty :

H PO, + 3NaOH = NagPOy + 3Hz0 (1)

02 mol 0,2 mol 032 mol

3
Sau phan dng (1), con : 0,12 - p-»ém% 016 101 axit,
3
nén : HyPO, + 2NagP0y = 3NagHPO, (2)

01 mol 92 mol 0,1 mol
3 3

Sau phan ng (2), vAn con du HyPO, :%ﬁ - 951- = 0,02 mol,

nén : H3PO4 + NazHPO4 L ZNQI’I2P04 (3)
0,02 mal 0,02 mol 0,04 mol

K&t luan : Dung dich sau phén tng chda :
0,04 mol NaH,PO, va 0,1 ~ 0,02 = 0,08 mol NagHPO,
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¢) Cho dung dich chuta 0,2 mol NaOH vao dung dich chifa 0,12 mol
HgPO, -
Phan dng dién ra theo thd tu :
NaOH + H3P04 = NaH2P04 + H20 (1)
0,12 mol 0,12 mol 0,12 mol
Sau phan dng (1), edn du : 0,2 — 0,12 = 0,08 mol NaOH,
nén : NE\OH + Na}IZPO4 = N&QHPO,; + H20 (2)
0,08 mol 0,08 mol 0,08 mol
Két luan : Dung dich sau phan dng chida 0,08 mol
NazHPO4 va 0,12 - 0,08 = 0,04 mol NE:HQPO‘@

4. NHAN XET :

— Néu chi 48 tinh lugng san phim : nén ding phudng phép dai s6

- N&u yéu cAu md ta hién tugng : nén dung phuong phéap li luan.

91. Thdi ti ti khi cacbonic vio binh chia nudc voi trong thi nudce

vdi duc dén, dén téi da, sau d6 lai trong dén, dén trong sudt.

a) Gidl thich hién tugng quan sat bang phan dng héa hec ?

b) Bidu difn su bi€n d8i s8 mol k&t tia theo sd mol khi cachonic
thdi vao bing dd thi

¢) Néu hép thu hoin toan 0,224 lit CO, (do ¢ dktc) vao 2 lit
dung dich Ca(OH), 0,01M thi dude bao nhidu gam két tia ?

d) Giai lai cau c) n8u thé tich CO, 1a 560 cm® cing & diu kign
chufn,

e) Hap thy hoan todn V lit khi cacbonic (do ¢ dkic) vao 2 lit
dung dich Ca(0OH), 0,01M thi duge 1 gam két tia Tim V- ?

HUONG DAN GIAI
a) Phén tng didn ra theo thi ty :
CO, + Ca(OH), = CaCO3} + H;0 1)
K&t tia = dung dich vin duc.
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Khi k&t tha toi da (hét Ca(OH)y ) thi :
COy + HyO + CaCOy} == Ca(HCOy), (2)
Vi dung dich rdt loAng nén Ca(HCOg), tan duge, nén dung djch
trong din, dén trong subt.
GHI CHU QUAN TRONG :

- Ca{HHCOy)y 1 chét it tan (45 tan & 20°C 1a 0,166 gam, tuong ty
Ca(OH)p 12 0,165 gam) nén chi tan duge khi dung dich rat loang. Binh
thudng thi Ca(FICOg), s& két tia tuong ty Ca(OH)y, CaS0; (c6 d) tan
Ja 0,2036 gam) chi khong thé tan duge nhu 13 gidi cla mt s bai, k&
ca trong bd d8 thi tuyén sinh (d8 86 cau I/1b chéng han)

— Nguge lai NaFCOg tuy c6 tan it hdn so vdi NagCOg (c6 dp tan

& 20°C 14n lugt bing 9,6 va 27,5 gam), nhung theo dinh nghia thi
NaHCOj vén la chdt tan vi c6 dp tan > 1 gam

by DO thi hidu dign s8 mol két tha theo s8 mol CO, :

4 sémol CaCOy 4

/

MAX o e e e i e e B (DH)Z =X

7
somot €02

t

0 X 2X
; 0,224 _ ) _ _
¢ n(_."r()2 = "'2"2—:1_ = 0,01mol ; nCa(OH)2 = 2 % 0,01 = 0,02mol

Phuong trinh phan dng :
COy + Ca(OH) = CaCOgl + Hy0
0,01 mol 0,01 mol 0,01 mol
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Vi ngg, < ngaeomy, nen COz phin dng hét dé tao 0,01 mol

CaCOg | (con du Ca(OH)y) ng
a

mcacosi = 0,01 . 100 = 1 gam

560
d) Tudng ty: nee = ——— = 0,025mol ; n = 0,02mo]
CG, 29400 Ca(CH),
Phuong trinh phan dng :
COZ + Ca(OH)2 = CaCU3J, + H2O (1)
0,02 mol 0,02 mol 0,02 mol
Vi Ngo, > Reaon), 1én Ca(OH)y phan dng hét chi véi 0,02 mol
COy dé tao 0,02 mol CaCOg} . Phin CO, cdn du s& hoa tan bét dén
CaCOgy theo phan ung : a8 h
COz + H?‘O + CaCO;N = CH(HCO3)2
0,025-0,02 = 0,005 mal 0,005 mol
Két Juan : Khoi luong két tda CaCOy con lai : r
(0,02 - 0,005) . 100 = 1,5 gam 1
GHI cHU : Cang cd thé ding phuong phap dai s8. Khi &y, vigt hai
phuong trinh phan dng :
2602 + Ca(OH)2 == Cﬁ(HCOg)z
2amol amal amol
COy + Ca(OH)y = CaCOy + H0
bmol b mol b mol

1di 1ap hai phuong trinh dai s8 :

0,025

NCa(0H), = & +b
= b = 0,015

#

n002 = 2a+bhb

K&t qua tuong ty : Meaco,y = 0,015.100 = 1,5 gam

phan
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| = ;%)6 = 0,01mol ; ncyeom), = 2:0,01 = 0,02 mol Vi
ngaco,) < DCa(OH), Nén o6 2 trudng hop :

1ol € 1CaCOo,

o Truong hop 1 : Chi xay ra 1 phan Ung :
COy + Ca(OH) = CaCOgl + Hy0
0,01 mol 0,01 mol
Két luan : V = 0,01 x 22,4 = 0,224 (lit)
o Truong hop 2 - Ca hai phan Ung déu xdy ra :
Truse hét : €Oy + Ca(OH), = CaCOgl +H0 (1)
aol 0,02 mol 0,02 mol 0,02 mol
W6t . dén khi hét Ca(OH), ma vin thém COj : COy st téc dung véi CaCOj
48 hoa tan bot 0,01 mol 8 chi con 0,01 mol CaCOq| nhu gid thigt
COp + HyO + CaCOy} == Ca(HCOg)y (2)
0,01 mol 0,01 mol
Téng s6 mol CO, da dimg : 0,02 + 0,01 = 0,03 mol

K&t luan : V = 0,03 x 22,4 = 0,672(lit)

hai ‘: (GHI CHU : C6 th8 cu thé héa hai trudng hop da xiy ra bing dé
thi sau :
T CaCO4 (mol)
0,02f—— -~ N 002mol CalOH),
i
!
001 -——f-——=
LD
l ! ! \\ N
0 0D 002 D03 0,04 o, (mol )

Cach gi4i trén cing dude ap dung cho cc bai toin ma tinh hulng
phan dng tudng ty).
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BAI TAP
22. Bign luan tuong quan gida x v y dé xdc dinh céc chét trong
dung dich sau phan dng gita x mol PyOg vdi dung dich chda
y mol KOH
(HUOGNG DAN: Py0strong nuéecoi nhu chuyén thanh axit photphorie:
P205 + 3H20 = 2H3P04)
23, Dy dodn hién tugng quan sat duge khi :
a) Théi cham khi COy vao nude barit (dung dich Ba(OH),)

b) Nhé tit ti va e déu dung dich Ba(OH)y vio binh chia khi CO,

Giéi thich bing cic phudng trinh héa hoc
24, Dung dich A chwa ddng thdi hai axit : HCl nong do 0,5M;
H2304 nﬁng df) 0,2M

a) Tinh ndng 48 mol/l cic ion cé trong dung dich A ? Gia thigt
ving cic axit dién li hodn toan va khong xét dén H™ va
OH" cla nude.

b) Tinh thd tich dung dich NaOH 2M cin ding @& trung hda
200m! dung dich A ?

C. PO MANH CUA AXIT-BAZO

1. PAI LUONG SU DUNG
Ngoai dp dign Ui «, ngusi ta thudng bidu thi dd manh clia axit,
baza bang do pH, pK,, pK,
1. bo pH :
a) Binh nghia : pH = - lg[H"*"]

b) Thang do pH :

— Véi nuéc nguyén chat : [H'] = [OH™] = 1077 mol/l nén
pHpo = —1glo™" = 7
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kit,

nén

— Vdi dung dich axit, H*] > 7 = pH < 7

— V6i dung dich bazo, jon OH™ trung hoa bét ion H”, lam giam
néng @ molll cia H" :[H'] < 7= pH > 7

— Thang pH :
0 7 14
pH { ; f >
tinh axit tang (ngh tinh bazo tang
< i | >
c) o @b pH :

~ Chinh xéc : phai ding mdy do pH (pH-k&) cic may do thubng
chi x4c dinh duge pH trong khoang 0 —> 14. Céc méy chuyén ding
xdc dinh duge khoang gia tri pH rdng hon : —2 —> 16

— Tuong d6i : ding cdc chat chi thi mau hojc gifly do pH :
» Chat chi thi mau :

pH : b 7 8 10

Quy Héng Tim Xanh

Phenoltalein khéng miun db tim 46

« Gifly do pH : khi thi¥ véi mdt dung dich, s& d6i mau va xic
dinh duge pH nht so mau véi mdt bang mau chufin in shn.

GHI CHU QUAN TRONG : Khong nén nhim lan nhy sau :
— pH = 7: quy tim (@ing)
~ pH < 7 : quy tim héa héng (chua chic ding)
— pH > 7 : quy tim héa xanh (chua chic ding)

d) Tinh pH cda mot dung dich bazo :

vi:[H'].[OH7] = 10" (gi&i thich & phén IIT)
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nén; - lg((H*] [OH7]) = —1glo™**
pH + pOH = 14 o
sy dié
véi  pH = ~Ilglli™] va pOH = - 1g[OH]
Thi dy : Tim pH cla dung dich NaOH 0,01M (gid sit phan li tuong
hoan toan)
Gidi: NaOH =Na' +O0H~
0,01 mal 0,01 mol
Theo phuong trinh dién li : ngy- = ny,og = 0,01 mol
[OH ] = [NaOH] = 0,01 mol// b
pOH = —1g[OH] = —1g1072 = 2
Vay pH =14-2=12
2. Hing s0 axit K,, hing s baze K, va pK, , pk, Li
a) Cac djnh nghia : Ph
~ Hang 8 axit K, = himg s8 dién li = hiing s6 can bing clia s
sy dign li cda axit y&u : ‘
AHz2 H" + A” (hay AH + H,0 = H, 0" +A")

Do axit y&u, ‘nﬁng do cdc ion twong d6i nhd nén cé thé bd qua .
lyc tuong tac tinh dign gita ching d8 ¢6 néng @0 mol/! coi nhu bing Ne
hoat @b, do d6 :

L HTLATT ]
K, = [AED va pKy = ~1gK,
Vai [H'T, [A7], [AH] l&n lugt 1a néng 49 molll cia ion
H*, A” va clia AH & trang thai can bing.
: ()
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m

s Axit cang manh : K, cing 16n, pK, cang nho.
~ Hing s§ bazo Ky, = hing s6 dién i = héng s can bing cia
sy dign 1 clia bazo y&u :
BOH == B* + OH (riéng : NH; + Hy0 = NH] + OH")

tuong ty :

_ [BM[OH"]

5 | pKy = —!
[BOH] va pKy, gKy

» Bazo cang manh : Ky, chng 16n, pKy cang nho.

b) Tinh pH cla dung dich axit y&u, bazo y&u : 5
o Xét dung dich axit y§u HA c6 ndng d¢ ban ddu la C molfl ,
g6 dien li @ , hing 6 axit 12 K, :
HA == H" + A7
Licddu  Clmol/) 0 0
Phanli: Ca Ca Ca
Can bing . (C—Ca) . Ca  Ca (moli]) 1

- 2
g, - LA T i =k, o0 -a)
[HA] G —a)

Néu dien i you* : a << 1 thi (1 —a) = 1, nén:
m*? =K, ©

~1glH"? = - 1gK,  C)

pH = ’;‘(PKa - 1g0)

(*) : Dign li ydu : thudng xét khi : %‘i < 0,01
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o Tydng tu cho dung dich bazo yéu :

pOH = %(pKh ~1g0) > | pH = 14 m«é(pﬁb - 1g0)

II. GIAI THICH PO MANH CUA AXIT, BAZO

Do manh ciia axit, bazd (nghia la kha nang nhugng hoic nhan
proton H") tay thude vao dung moi va d) bén cda lién két. Chuong
trinh phd thong trung hoc chi xét dung mdi 1a HpO nén dd manh
axit, bazo vi th& chi con tiy thudc dp bén lien két.

1. Axit
a) Axit khéng cd oxi (axit hidric} : HaX

Lue axit tity thude vao d) bén litn két H-X (do bang ning lugng
litn k&t B (KJ/mol), nang lugng lin k&t cang nhd, chat d6 cang dé
phéng thich proton H, tinh axit cang manh.

Thi du : Tinh axit cla cdc axit hidric cia nguyén td halogen
(phan nhém chinh nhém VII) tang dén theo thif ty tif trén xufing :

H-F < H-Cl < H~Br < H~1
Nang lugng lign két E (KJ/mol)
H-F < H-Cl <« H-Br < H-I
562,6 4314 365,75 298,87 (KdJ/mol)
b) Axit ¢6 oxi (oxiaxit) : H,RO; hay (HO),ROy

Luyc axit thy thude sy phén cyc cla lien ket —O-H : litn k&t
~O—~H phan cyc cang manh, cang kém bén, d& ddt d8 phéng thich
proton H* nen tinh axit chng manh

Sy phan cuc ca lign két ~O~H :

~ i 1 thun véi 4o &m dign cla R

— ti 12 nghich vdi kich thudc nguyén t& R ¢ HNO; < HPOg
~ ti 1@ thuan vdiy — x:
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o 0g

Bt

S0 4 BV g,

oy - x = 0 axit rit ydu (H,Zn0g)
*y - x = 1 :axit ygu (HNO,, HpS03)
*y ~x = 2 axit manh (Hy80,, )
ey —x = 3 axit rdt manh (HCIO, )

.

2. Bazo -

Luc bazo noi chung tity thudc dd Am didn cla kim loai, tinh kim
loai giadm thl @0 &m dién tang nén tinh bazd giam.

Giai thich . Xét hidroxit kim loai M (héa tri n) :
M(OH),, hay

st o +
(HO)p M~ —->— 0 ——H &= (HO),_;M" + O0H" (bazd)

kim loai M co khuynh huéng nhudng e, tuong dudng véi tac dung ddy
e manh, lam tang sy phan cyc lign két M-0O, nén khong bén, dé dit
dé phong thich ion OH™, dung dich c6 tinh bazd

Vi vay, tinh kim loai cang manh, khd ning nhutng e cang ldn,
sy ddt lign két cang d@, nén tinh bazo cang manh. ]

Thi du : NaOH > Mg(OH), > Al(OH); >

L

. @
Il TRUGNG HGP NUGC (H,0) i (LOq ;
N ¢ {—GC,CCF (HO,
1. Oxit, hidroxit lwdng tinh HCL
Nudc thé hien tinh chét clia mdt oxit, hidroxit ludng tinh :
— Tinh axit : HyO ¢ kha nang cho proton H* _ 4 H(,Q’Gz,

NHz+H-OH == NHj +OH™ /!
— Tinh bazo : HyQ c6 kha nang nhan proton HY 4 " '
H,0 + HCl == H;0" +C1”
{ion hidroxoni)

29
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2. Chat dién B yéu :
H,0 == H'+O0H™
g = H1IO0HT] _ qg 1o16
[H,0]
Vi 1 lit H,0O nang 1000g nén [Hy0] = 55,665 (mol/l)

Hang s6 dign 1i cta nudce :

Dodé: - [H'] [OHT] = [Hy0].1,8 1076

[H") [0H™] = 107

Dai heong trén hdu nhu khéng thay ddi trong dung dich bét ki
va duge goi la tich s8 ion cia nude.

LUYEN TAP

25. C6 mot dung dich axit sunfuhidric HpS 0,1M. Biét rang HeS la
mdt axit 2 chdc (di—axit) e6 thé phan i theo 2 giai doan :
~ Giaidoan 1: Hy§ == H™ +HS™;X; = 1,0 1077
~ Giaidoan 2: HS™ = H'+8% K, = 1,3 10718
a) Tinh néng d6 mol/! ciia jon H"* va suy ra o pH cta dung dich
b) Tinh néng d6 mol/l céa ion HS™ va S%” trong dung dich ?
HUGNG DAN GIAT :
8 Vi K; > K, nén sy phan li xay ra chd y&u & giai doan 1,
do vay c6 thé bd qua sy phan li & giai doan 2.
HpS &= H' +HS™
° Trudc phan 1i : 0,1M - -
* Phén li : gia st c6 xM xM =M
° Can bing : (0,1 — )M M xM
30
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+ - 2
Ma : Kl = [H 1.[HS] iy X - 10"7 (*)
[H4S] 04-—-x

Mat khéc : B 108« 001 »x <01
0,1

K&t Judn : (*) cho : x% = 1078 = [H*] = x = 10™* (mol/D)
va pH = ~1g107* = 4
Cach gidl khac : Vi HpS la axit yéu nén c6 thé ding cong thic:

_1
a i pH = E(pKa" 1gC)

Vi K, = Ky = 107 (b quaKp vi Ky < Ky)

w  C=01=pH = é»(_lgm"’ ~1g0,1) = 4

Suy nguge dé dang ¢ [H'] = 107*M.

I
b Da s : [HY] = [HS™] = 107*M
L 1
+ 29—
Nén . Kz [ .[.E_Jw..mm.[i—_]— = [Sp'm} = 1’3 10“13
[H57]
ho Ket luan : [HS™] = 1074M; 827 = 1,3 1072 mol/
1, BAI TAP

96. Xét mot dung dich chia hai axit ygu HA va HL c6 néng dd mol
Jin lugt bang 0,020M va 0,010M. Tinh & pH cla dung dich,
bigt hing 6 axit cia HA va HL theo th ty 1a 1,0 X 1074 va
1,0 x 1077 mol/! "

(D& thi gidi Hoa que tf — IChO 20, Helsinki, Phén Lan 1988)
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27. Tinh pH cla dung dich axit hipoclorg HCIO 0,1M Suy ra dp

dien li @ Bigt K, = 5.107% -
. - Vi vay
28. Hoa tan 6 gam axit axetic (CH3COOH) vio nude d& duge 1 lit  ©  p anj
dung dich sy the
a) Tinh néng 4o mol/l cia jon H™ va suy ra do dien li « clla axit ; -
axetic, bidt K, = 1,8 1078 = a)
b) Them vio dung dich trén 0,45 mol natri axetat Tinh 43 pH |
clia dung dich cufi phan ung, bigt :
— Natri axetat (CHgCOONa) dign i hoan toan
— Thé tich dung dich khadng thay d8i (vAn bang 1 lit).
b)
» 18
D. MUOI
I DINH NGHIA
1. Mudi la nhing hop chét ma phan ti gdm cation kim loai lign | )
két véi anion gdc axit fl. PHA
— Vi dy : NaCl (tan), BaSO, (khong tan), .. La
— Ngoai 12 : a)
a) Cation ¢6 thé 13 ion améni (NH;) :
. “ ( b)
¢ Ambni clorua : NH,C] " loai ani
* Ambni sunfat : (NH,)»S0, (phan dam S.A) o1
b) Anion c6 thé 1a géc hidracachon hay géc rupu khac nk
* Bac axetilenua : Ag - C = C - Ag
» Natri etilat : CHy — CHy — ONa
32 4 GTHOAI




2. Dung dich mudi :

~ Khi tan trong nudc, mudi phan li thanh cdc ion (sy dién 1)

L Viovay dung dich mubi Id nhing dung dich cé chia nhing cation

t ¢ vaanion tao nén muti dy. (Trit khi mudi phan dng véi nudc : xem

- sy thiy phan mudi’)
it ~ Mot s6 dung dich mu6i c6 thé c6 mhu, do :
@ a) Cation hidrat héa :

H ‘; « Déng sunfat khan (CuSOy) mau tréng, khi tan trong nudc
thanh dung dich ¢6 mau xanh lam la do cation C}J2+ hidrat
héa (CuSO, - 5H0, vigt don gidm Ja Cu(H0)*")

» Tuong ty : dung dich FeSO, 6 mau xanh luc nhat do cation

Fel* hidrat héa (FeSO, TH,O, viét don gidn la Fe(He0)™")

b) Anion gée axit cé mau
| + Kali pemanganat (KMnOy : thuSc tim) trong dung dich ¢6
1 \ mau tim 13 mau cla ion pemanganat MnOy
» Kali manganat (KoMnO,) trong dung dich ¢6 mau xanh lyc
Ja mau cla jon manganat (MnO,%_)

Bn | .
| It PHAN LOAI MUOH

1. Mudi trung hoa : Mui ma trong gbc axit khdng con hidro
a) Musi binh thudng :  Mudi chi gém mdt loai cation va mdt loai anion:
N32804,F8013 y o

b) Musi kép : G8m nhidu loai cation khéc nhau ket hop voi mit
loai anion : KASO0,)s : phen, .

¢) Mudi hén tap : GOm mot loai cation kit hgp vdi nhidu loai anion
lchdc nhau :

Cl (clorua)
vdi clorua CaOCly hay Ca\
0—Cl (hypoclorit})

| 3 GTHOA HQC 11 {CHUYEN) 33



2. Mudi axit : Mudi méa trong giic axit van con hidro Mudi axit
0 e . - +
chi ¢é vdi cac da axit (nhigu H )

tac gi
Thi du :
» Natrihidrosunfat : NaHSO, {(mubi axit) e
phai t
* HoCOg o mot diaxit (c6 2H) nén c6 thé cho hai loai musi, |
KHCO, (mudi axit) v K,COy (mudi trung hoa) :
* HaPO, 1a mot triaxit (cé 3H) nén c6 thé cho 3 loal mudi - Wimw._t__‘
’ Axit
Cag(PO,)y : canxiphotphat (mudi trung hoa) -
4 Axit,
CaliPO, : canxihidrophotphat . B
¢t mubdi axit ik Axi
Ca(HyPOy)s : canxidihidrophotphat '

- Chit ¥ Axit photphord 1a mét diaxit tuy co cong thie ¢
HaPO; Vi thé NagHPO, la mudi trung hoa, gbe axit | Th

HP'O%“ con chia hidro, nhung khong phai la mudi -

axit : ' Na
HyPO, H-0 NagHPOg Na* N cho nh
Hidvo axit e H~0~P — O Na®™ "0-P—0 _
Hidro khéng axit —H./ 5

Muéi trung hoa i

- Ghi chit ; Chuong trinh héa hoc hién hanh khoéng trinh bay
khai nigm mudi bazo (an béi bazd da chite mé cation
giic bazd con chia OH™) ma hiéu ching nhu dang ! .
két hop gitta mudi trung hda va hidroxit tudng dng. ! hay :
Vl du : ] Pht

CuCO;  Cu(OH), = (CuOH),CO;

3. Tinh axit, baz¢ cda dung dich mudi :

Khi hoa tan trong nudc mudi cd thé chi phan li thanh cdc ion, !
ciing c6 thé cdc ion tao thanh lai tuong tde véi nudc lam thay déi
néng do [H*] nén pH cia dung dich cing thay déi
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Twong tac gitta cdc ion trong mudi véi nudc hay noi chung tuong

tac gitta mudi va nudc duge goi la sy thiy phéan mudi.
a) Tong quat : Sy thily phan mudi xay ra trong dung dich (mudi
phai tan) va thuting 14 qua trinh thuan nghich.
H,
Musdi tao bdi : Thiy ph{m Dung dich pH
Axit manh + Bazd mgnh khong trung tinh 7
Axit manh + Bazo y&u ) cb tinh axit <17
Axit yéu + Baz¢ manh 5  tinh bakg >7
oo " ' A Tiiy qua trinh cho hay Tay
Axit yéu + Bazd yeu @ nhéin proton manh hon | trudng hop
e &
git Thi du : Khi hda tan mudi vao H,0
Bt ~ NaCl : kkhong thity phan, dung dich trung tinh pH = 7 vi :
NaCl = Na® + CI7, cdc jon Na¥, CI” déu khong c6 khé nang
cho nhan proton, déu la céc ion trung tinh. -
_ ~ NagCOy : thiy phan, dung dich cé tinh bazd vi
L Na,C0y + Hy0 &= NaHCO; + NaOH (1)
o | NaHCOy + Hy0 == HyCO3 +NaOH @)
ton ¢ H,0 + CO,
mg . — :
ng hay : NayCOs + Ho0 === 2NaOH + CO; (3)
Phuong trinh ion rit gon :
CO3™ + H,0 == HCO; +OH"
_4HO _
, HCO; ===C0, + OH
iom, ! o
doi COY + H,0 == COp +20H"
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Hoac c6 thé giai thich theo cach Ihac :
NagCOy = 2Na* + C03~
COF™ + H0 &= HCO; +OH~
HCO; = COp + OH™
Dung dich c6 OH™, la dung dich bazg pH > 7
— NH,CI thiy phan theo phuong trinh :
NH,Cl + H,0 & NH,OH + HCl (4)

s i
NHj + Hy0
Phuong trinh ion rdt gon :
NH] + Hp0 == NHjg+Hy0" (4"
hay NHy e NHy+H" (4"

Dung dich c6 H3O+ Ia dung dich axit, pH < 7

b) Trudng hop dic bigt: Mot 6 mudi lai cé khad nang thuy phan
hoan toan trong dung dich (hdu hét Ja do cc chit tao thanh khong
phén Ung duge véi nhau dé cho phén dng nghich).

Thi du :

— Natri etylat : CoHzONa + HoQ — CoHgOH + NaOH
(mé rong cho tdt ca mudi cla rugu véi kim loai kim)

— Nhom sunfua : AlgSg + 6H,0 = 2AIOH)z§ +3HS1

— Céc mudi cachonat cia Cu, Ag, Al va Fe (III)

LUYEN TAP

29. (6 4 cation : KT, Ag", Ba?t, Cu®* va 4 anion: €17, NOg, 803~
va COY™. C6 thé hinh thanh 4 dung dich nao ti cdc on trén
néu mdi dung dich chi chia 1 cation va 1 anion (khong tring

Bap) ?

Qe '

tao

30.



HUGNG DAN GIAT
Cé nining kha ning két hop sau :

cl NO, s()i‘ CO?
K" tan tan _oan tan
Ag” khéng tan tan khong tan it tan
Ba®" tan tan khéng tan khong tan
cu®” tan tan tan -

Qua bang tdng hgp trén, thd ty wu tién danh cho céc cation khé
tao hop chit tan nhét, dé tim dude
1. Dung dich AgNO;4
2. Dung dich BaCly
3. Dung djch CuS04
4 Dung dich K5COq

o . cur cHUY ;D8 lam dude loai cau hdi ndy, cin bigt rd tinh tan
‘e clia cée chit khao sit hoac c6 thé gip trong chuong

! trinh (xem “lut tan" cda phin sau)

| 0. Tron lin 100m! dung dich NaHSO, 1M v6i 100mi dung dich
NaOH 2M duge dung dich D.

‘ a) Vigt phuong trinh phém td va phuong trinh ion cia phan ng
| xy ra trong dung dich D.

5 b) Co can dung dich D thi thu duge hén hgp nhitng chét nao ?
| Tinh khéi lugng ciia mbi chit (Bai tap 6, trang 26, SGK Hoa
g 11).

‘ ¢) Giai lai toan bai ndu thay dung dich NaOH bimg dung dich

'2_ KOH c6 cing ndng b, cing thé tich
en HUONG DAN GIAI :
mg nyasis0, = 0,1mol; ngon = 0,2mol
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a) Phudng trinh phan dng :

NaHSQ, + NaOH = NayS0, + Hy0 (1)
hay  Na® + HSO; + Na® +OH™ = 2Na® + 8S02™ + H,0  (2)
rit gon: H" + OH™ = Hy0 (3)

b) Do nngyso, < NaOH nén NaHSO, phan dng hét vdi 0,1 mol
NaOH dé tao 0,1 mol NagSO, Khi cd can dung dich, thu dude :
- Nay80, .: 0,1 x 142 = 14, 2pam
- NaOH du : 0,1 x 40 = 4gam

¢) Phudng trinh phan ung :

NaHSO, + KOH = KNaSO, + H,0 (4)
hay :  2NaHSO, + 2KOH = K,S04 + NapS0, + 2H,0 (5)
witgon: H' +0H™ = H,0 (6)

Do nyypso, < pron nén NaHSO, phan tng hét véi 0,1 mol KOH :

~ Theo phuong trinh (4) hay (5) : d& hi€u 1dm 13 thu duge 0,1 mol
KNaSQ, (4) hay 0,05 mol KgS80,4, 0,05 mol Na,SO, (5) va con du
0,1 mol KOH trong dung dich Vi thé khi o can & thu duge nhitng
chit néu trén !

~ That ra : trong dung dich, t4t cA d8u phan li va ton tai dudi
dang ion

NaHSO, = Na* + H* + s0%-
0,1 mgl 0,1 mol 0,1 mol 0,1 mol
KOH = K" + OH”

0,2mol 0,2mol 0,2 mol

&

Phindng: HY + OH™ % HO
0,1 mol —— 0,1 mol
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i

Tride phdn ing

Sau phan ving

1

Na~ B 0% K’ OH |
0,1 mol 0,1 mol 0,1 mol 0,2 mol 0,2 mol
0,1 mol - 0,1 mol 0,2 mol 0,1 mol

Thyc t€, trong dung dich sau phadn dng c6 mat 4 loal ion :
nNat, KT, SO%“, OH™ pha‘m tin ddu trong dung dich, nén khi cb
can c6 thé hinh thanh hon don cac mudi NapS0, K550, , cac hidroxit
KOH, NaOH nén khong thé tinh duge khoi lugng cia mbi chat (vi
khong x4c dinh duge tao chét gi) ma chi x4c dinh duge téng khoi
ligng chét ran thu duge khi cb can dung dich :

Na 805" K OH™ Téng khéi
. Tigng
86 mol 0,1 mot 0,1 mol 0,2 mol 0,1 mol
Khéi hidng 2.3g 9,6g 7.8g 17g 2i.4g

E. PHAN UNG TRAO BOI ION

1. DINH NGHIA La phén tng xay ra véi sy d6i chd gida céc jon
(kkhong b sy di chuyén electron, khong co sy thay déi s6 oxi héa).

1. PIEU KIEN DE PHAN UNG TRAO BOI 10N XAY Ra PUGC

— Ch#t tham gia phan ung phai tan (trit phin dng vii axit)

— C6 sy tao thanh :

1 Chat d3 bay hdi
9. Chét it phan 1 hon (chdt dién li y&u hon)

3 Chdt két tda (chét it tan hon, chét khong tan)
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Thi du :
a) NagS0, + CaCOg : khong phan ing vi CaCOgl
b} CaCOs + 2HCl = CaCly + Hy0 + CO,p 1
¢ VI tdc dung v6i axit nén CaCOq vin xét
° Cé sy tao thanh chat bay hoi 1a COy1
¢) NaOH + HCl = NaCl + H,0 (chét dién li y&uw)
d) NagS0, + BaCly = 2NaCl + BaSO, | (chit khong tan)

Iil. TRUGNG HQP DAC BIET

Mot chét tan dicge vén co thé ket tia trong dung dich da béo hoa
chinh nd hoac chét khéc dé tan hon.

Thi dy

a) Thém NaCl vao dung dich NaCl bio hoa, duong nhien, phin
NaCl thém sé khong thé tan duge

by D tach NaCl ra khoi dung djch chia hén hop NaCl va NaOH,
ngudi ta diing phudng phap k8t tinh phan doan : chét nao c6
d6 tan nhd hon sé két tinh nhanh hon khi ¢b dung dich.

Do d6 tan cua NaCl nhd hdn NaOH nén khi co dung dich

(Iam cho nudc bay hoi), NaCl sé két tinh trude. Lap lai nhidu
ldn s& tach duge hét NaCl va thu duge dung dich chi chua
NaOH

c) Phan dng gita mot s8 mudi tan trong dung dich c6 thd Ia
phan @ng oxi héa~khi :

Mudi sit ba (F93+) 6 tinh oxi héa manh, gip mudi cé tinh

kht manh (nhy iodua I”, sunfua S%7) thi sé x3y ra phan
ung oxi héa khi :

+3 ! +2 ¢
2FeCly + 2KI = 2FeCly + I, + 2KCl
+3 -2 +2 0

2FeCly + HyS = 2FeCly+S| + 2HCI
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d) Mot s8 chat két tia c6 kha nang tao phuc chit tan :
— Phic chét : La mdt loai hop chdt ma phan td k8t ciu khong
tuan theo qui luat hoa tri thong thudng. Mbi loai phic chit c¢é cong

thic riéng cla n6, ¢6 lkha nang ton tai trong tinh thé cing nhu &

trang thai hoa tan

Thi du :
« Ag” + CI7 = AgCl| : hinh thuting
« Ag” + 2NH, = [Ag(NH,),l"  :ion phic
¢« PPt + 2017 = FeCly  binh thudng
. e + 6CN™ = [Fe(CN)gl*™  : ion phiec

— Bac clorua va cic hidroxit cia déng, bac, kém Ja k&t tha, nhung
tan duge trong amoniac duw do tao phic :

NH, du
Téng quat: M* — [M(NHg)l"

gy g A 2
M** > [M(NHg)™

Iv. TICH SO TAN

Nhitng chét it tan {(cé do tan tir 1073 d&n 1 gam) va chit khong
tan (cé dd tan dudi 1078 gam) that ra ¢ tan, nhung qué it. Du sao
cing c6 su dien li chdt it, khi 8y ching ket tda trong dung dich bio
hoa cda chinh cic chét &y

1. Dinh nghia : Tich s6 tan T (cta mdt chat dien H y&u) la tich
néng do cic ion trong dung dich bao hoa chat dign li dy, cd sB mi
bing hé s6 hgp thic cia phuong trinh dign li T la mot hing s8 (phy
thudc vao nhigt o)

Thi dy : ~AgCl | o6 tich s6 tan Tp,q = 1,78.107%°

c6 nghia : Tagar = [AgMCI] = 1,78, 10710
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~ AgySO4 ! cb tich s8 tan Taggo, = 1,6 107°

1,6 107°

ch nghia : TAg2304 = {Ag+]2ESOE__}

2. Téng quat : Xét mot chét dien li y8u MyA,

hoa tan + B
MyA, == xM"T + yAP
ket tinh
thi tich &6 tan T = {Mn%]x AP

3, Tinh chit : Xét ndng 40 thuc sy cla céc ion MPT v AP” trong
dung dich khdo sat, néu :

o [MMF [APTF < T : vn tan, dung dich chua bo hoa
o IMPYT* [APT) = T : tan, dung dich da bao hoa

o MM (APTP > T co két tds, dung dich qué béo hoa

LUYEN TAP
31. Xét tuong téc co thé cd gifia cic chét sau, trong nude
N82C03 y Xi y FECla . A12(804)3 N AgNO3 , CuSO4 s Ba(OH)Z N NHE
va H2504

HUGNG DAN GIAI .

Bai tap néu trén la rét 1dng, bao gdm hon 30 trudng hgp phai
xét tudng tac Nhu vy sé gidp hoc sinh nhd duge hiu hét cc Iui
dan quan trong vé phén ing trao ddi ion.

1. CHUAN Bl : Phan tng trao doi chi xay ra duge khi

— Chat tham gia phau ung la tan (trif tic dyng vdi axit)

— Chét tao thimh phai c6 chit dé bay hai, chat dign li y8u hoac
chat két tla

Vi vy, cAn nhd dugc tinh bay hoi va tinh tan cta cdc chit.
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a) Téng quat :

(H20 + COzf _ §0s1 +Hz0)

e Ché“t dé baY hoi NH3 y HCi(ta) y st N H2003 ’ st(_}s
o Cht it phan 1i : HgO , ragu v axit y8u (hiu hét céc axit hitu
co Vél (ﬁl H3P04)

» Chat kit tia : chat khong tan, chét it tan (Xem luit tan)

by Ludn luén tan :
Kim loai kidm (Na" K™)
N#u chia 1 trong cdc ion/e» Ambni (NHI )
\ Nitrat {(NOg )
Tuy nhién :

(1) Hop chat kim loai ki8m vén c6 thé két tda néu dung dich da
BAO HOA MOT CHAT KHAC DE TAN HON (cé dp tan 16n hon)

(2) Muéi amoni ket tha magié amoni photphat : MgNH,POy (ding

nhén bigt mudi magié)

¢) Trudmg hop khac :
Xét trutng hgp 6 loal chét thuing gap .
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Khong tan tai
TAN KHONG TAN T TAN hode phan hiy
trong nudc
CuCl, Hg,Cl, | g
CLORUA CI- Bty Puel, ,
AgCl
Hiu hét
Pb30, , BaS0,,
] - CaS0,, Ag,30 HgB0,
SUNFAT 50, CaSO, , Ag,S0, g HBa0Ny §
Kim loai kidm BaS. CnS
SUNFUA §* améni, N.Egs '
p.n.chinh II L
Hau hét
Kim loai kiém
! AgOH,
HIDROXIT ) oén, cus Pb(OH), &
OH Hg(OH),
pnci
ZnC0y, CuCOy,
CACBONAT X Ag,C0y,
cot Kim loai kiém MeCO Fey(COy)y,
: PP gLy .
3 an‘lam\{cang: Hiu hét Aly(COg)s
axit, cing dé
PHOTPHAT tan *) Mgy (PO,
PO}” FePO,, AIPO,

R Ngoa.l lé . NachB . dé tan, N3H003 : tan it hdn N32603

Chat it tan : 03.804 s C&(OH)Z , Ag2804 N Cﬂ(HCOa)Q

d) Hop chat

clia bac.

1/ Halogenua bac :

AgF
Tan

AgCl{
tring

AgBr|
vang nhat

Agl}

vang

¥

(Féa den khi chidu sang)

as
9AgBr —— 2Ag| + Bry

44

den

(AgsPOyq )

ving

3

4/ ]
duge 4

trong =

(G

€)

Bién

{ta

1

clorua, .
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keo tréng den
H,0
3/ Cacbonat bac : AggCOg —> AgO! + COyt
tring den

4/ Mot s6 hop chit clia bac khong tan trong nudc, nhung.lai tan
duge trong dung dich NHj do tao phuc, vi du : dung dich AgNOg

trong amoniac
AgNO, + NH + H,0 — AgOH| + NH,NOg (1)
AgOHT| + 2NH; — [Ag(NHy),JOH (tan)

‘ (Giai thich khong dung khi két hop (1) va (2) @& thanh :

11 2AgNO; + INH; + 2Hy0 — AgiO} + 2NH;NOg+Ho0)

¢) Bién thién tinh tan cha hidroxit va suntal kim loai nhém IIA.

_ SUNFAT _ HIROXIT
Be Tan Khong tan
Mg Tan Khing tan
i Ca fT TAN IT TAN
Sr Khing tan Tan
Ba Khing tan Tan
. at a (4 h \ »
Blf;;t::-m,:::n *}‘“‘ Gidm dén Téng dén
En xuéng
L

f) Truong hop tao phue : |
- Tao phuc vdi amoniac : Cac hidroxit cta dong, bac, kém, bac
clorua, . d8u két tha nhung tan duge trong dung dich NHjp du do

tao phic :

KIM LOAI PHUC VOl AMONIAC

Héa tri I (Cu”, Ag") [M(NH;),]"

Hoa tr I (Cu®* , Zn®") MOVH) ™"
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— Phiie véi ion xyanua : Chi xét vdi Fe?tvaFed*

HOA TR PHUC XYANUA NHAN BIET
2+ T 3+ +3
o4 T - (1]
Sat I (Fe™) {FE{CN)(;]" = Fe

+2
4 { Fe({CN),l; | =anh Prusse

Sdt I (Fe)

3 1’4’e2+ +2 48
(Fe(CN)gl” — Feg [ Fe(CN)gl, | xanh Turnbull

— Phie véi jon halogenua : Xét vai Fed* va APPY ding dé gia
thich ca ch& phan Ung thé trén vong benzen (Xem phén Hidrocachon,

Hoéa hitu co) :

FeBry + Bry = [FeBr,] Br*
AlCl, + Cly = [AlC] crt

2. AP DUNG ;
NayCO5 KI | FeCl | AlySOg);| AgNOg | cuso, |Bacomy,| w, H,50,
ty @ (v Wy Vn | VI | v | @
Na,C0; T @@ A el eeanl an | - [aaa
Kl (14) - {18) (16) - - -
FeCl, / / - an - as f oas | oeo
1150, 1) - leaey| e@n | -
AgNO, / / @) | @am | ene
[ - e
Cuso, / ey // @) |@oen -
&(0Hj, / / // // P @
o / /// g / / / / G
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Céc phuang trinh phan éng héa hoc :
(1) 3NagCO;3 + 2FeCly = Fey(COy)3 + 6NaCl
Lap tic : Pep(COy)s + 3H,0 = 2Fe(OH)g § +3C05 1
(2) 8NayCOy + 2FeCly + 3HgO = 2Fe(OH)z| +3C0y1 + 6NaCl

C6 thé gidi thich theo cach khac :
Na,CO3 = 2Na* + CO5~
CO3” + HOH &= HCOj +OH" (1)
I”iCOQ = COq + OH™ (2)
Trong dung dich FeClg cd cac qud trinh : FeCly = F®t + 301
Khi cho 2 dung dich téc dung véi nhau, sé c6 phan dng
Fe?® + 30H™ = Fe(OH)g |

Vi vay lam cho can bang (1) (2) sé chuyén djch sang phai tao ra
o,

(3) 3NagCO; + Aly(S0y)z = Aly(COz)5+3NapS0,
Lap tic : Alp(COg)g + 3H0 = 2A1{OH)3! +3C0q1
(4) 3Nag(Og + Aly(504)3 + 3H0 = I2Ai(OH)3¢ + 300, % + 3NagS0,
(5) NagCO, + 24gN0; = AgyCOy + 2NaNOg
(6) AgoCOg + HeO == 2AgOH + CO,t

tO

(7} 2Ag0H = Agy0 + Hy0

(8) NagCOy + CuS0, = CuCOj + NapSO,

(9) Mot phin : CuCO4 + H0 = Cu(OH)p| + COpt

(10) Sau dé : CuCOg | + Cu(OH)y| = [CuCOg Cu(OH)l!
hay (CuOH),CO3|
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(11} NayCOy + Ba(OH)y = BaCOsl + 2NaOH
(12) Noéi chung : HpSO4 + NagCO3 = NapSO, + Ho0 + COyt
{18) Neu HyS0, rat loang, nhd tir tir va khufly déu thi theo thd ty :
Hp80, + 2NayC0; = 2NaHCOj + NagS0,
sau d6 : HpSOy + 2NaHCOs = NagSO, + 2H,0 + 200, ¢

(14) Cén thén : phan dng 1a oxi héa—khi !
2KI + 2FeCly = 2FeCly + I, + 2KC}

(15) KI + AgNOs = Agl)] + KNO,4
ving

(16) 4KI + 2CuSO4 = Cugly + I + 2K,S0,

(17) FeCly + 3AgNO; = 3AgCl} + Fe(NOg),

(18) 2FeCly + 3Ba(OH), = 2Fe(OH); | + 3BaCl,
(19) FeCly + 3NH; + 8H,0 = Fe(OH)y | + 3NH,CI

(20) Khong phan ng trong dung dich & didu kign thutng, Néu dun
néng, sé phén vung vi HCI ¢ :

@

2FeCly + 3HyS0, = Fey(SO,)g + 6HCIY
(21) Alp(SOy); + 6AgNO; = 3AgyS0, 4 + 2AI(NOg)
(22) Aly(S04) + 3Ba(OH); = 2AKOH); | + 3BaSO, |
{23) Néu du Ba(OH), :
Ba(OH), + 2AlOH)3 | = Ba(AlOp); + 4H,0
(24) Alp(SO4)g + 6NHy + 6H;0 = 2A(OH)g} + 3(NH,),50,

Tinh axit cia AOH)g qud y8u nén khong tic dung véi bazg yéu
In NH,

(25) 2AgN03 + CLISO4_ i Agp_SOé\L + CU.(NQa)g
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(26) 2AgNOg + Ba(OH); = 2AgOH | + Ba(NOg),

(27) AgNO; + NHg + HoO = AgOH{ + NH4NOg -
~ néu hét NH, : xay ra tip theo Ja phén dng (7)
— néu du NHy

(28) AgOH | + 2NHz = [Ag(NHg)p]OH : tan

(29) CuSQ, + Ba(OH); = Cu(OH)p| + BabO4l

xanh lam trng
(30) CuSO, + 2NH, + 2H,0 = Cu(OH)g| + (NH)pS0,
(31) Néu du NHj : K&t tha s6 tan
Cu(OH), + 4NH; = [Cu(NHg),](OH), : tan
(32) Ba(OH), + HyS0, = BaSO,} + 2H,0
(33) Thung : 2NH, + Hy80, = (NH,),80;
(34) Ciing cb thé : NHy + Hy80, = NIHHSO,

32. Vit phuong trinh phan ti va phudng trinh ioi clia cdc phén
tng trong dung dich theo so 6 cho sau day

a) CaCly, + ? —> CaCO3 +7
b) Fed + 7 — FeCly +7
c) Fep(80g)3 + 7 — Ky80, +7
d) BaCOy + ? —> Ba(NOg)p+7?

(Béi tép 3, trang 31, SGK Héa 11)

HUGNG DAN GIAI
a)s Suy nght : San phém tao thanh la CaCOy, bude ch&t tham

gia phai c6 COZ™ & dang tan. C6 thé chon mui cachonat tan
bat ki N3.2003 , ch()a ; (NH4)2003
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* Bai lom -
Phuang trinh phan td : CaCly + NagCOy = CaCOg} + 2NaCl
P hudng t1inh on :
Ca®* + 2017 + 2Na* + COZ™ = CaCOy| + 2Na™ +2C1° 1
Phutng rinh fon rat gon : CaZ™ + COE™ = CaCOy)
(hay 13 phuong trinh ion theo cdch goi cia b DE Thi Tuyén Sinh)
° Ghi chit :
- Phuang trinh ion : Céc chdt tan duge biu difn dusi dang ion.
Céc chat bay hai, dign i y8u hogc két tda thi khéng vist phan li ion
— Phuong trinh ion 1it gon : T phuong trinh jon, don gian cde
ion ¢6 mat dong thoi 3 c& hai v& thi dude phuong trinh ion 1t gon.
Do d6, dé thoa man céc qui dinh khdc nhau thi khi ddu bai yéu

ciu viét phudng trinh ion, hoc sinh nén viét ci phuong trinh ion An 83.3
phuang trinh ion it gon ! 1
b) ¢ Suy nghf . San phim tao thanh la FeCly , nén chit tham a)
gia phai c6 CI” & dang tan M#t khéc vi chat tham gia FeS - b!

la khong tan nén chét tham gia thd hai bude phai la axit
K&t luan : chit phai chon 1a HCI ¢
« Bui leon - @
Phuong trinh phan t# : FeS| + 2HCl = FeCl, + HyS1 H:
Phuong trinh fon : FeS} + 2H" + 2C17 = Fe?* + 2C1™ + H,81 ‘

Phuong trinh ion it gon : FeS{ + 2H' = me?t + HyS81%
* Nhan xét :

- DE xét dodn c6 phan dng xdy 1a hay khong mdt cach chit che
phai dya vao tich s8 tan va hang s6 dién 1i. . . b,c)

° Mudi FeS 6 T = 5.107% gia tri nay 16n hon so v6i hing
s8 dién li tong cong cla axit HoS, K=K, K, =6, 1072 34 o
Vi vay FeS c6 phan dng véi dung dich HCI. u a:
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s Mudi CuScé6 T = 3,2 X 107% gia tri nay nhd hon hing =8
dign 1i K'y,g do dd CuS khong phan dng véi dung dich HCI
loding

Tuong ty :
o Fep(SO,)g + GKOH = 3Kg80, + ZFe(OH); !
9FeS* + 3502 + 6K + 60H™ = GK™ + 380} + 2Fe(OH)q
Fe’© + 20H™ = Fe(OH), }
d)* BaCOy + 2HINQg = Ba(N0Og)y + Hp0 + COgt
BaCOy + 2H' + 2NO3 = Ba™" + 2NOj + Hy0 + COp?
BaCO, + 2H' = Ba®* + H0 + COyt

33, Viét phuong trinh phan td cia phin dng cé phudng trink ion
it gon nhu sau @

a) Pb2* + S03™ = PbSOy|
b) Mg?* + 20H™ = Mg(OH)s!

o) 827+ 2HY = HS8¢
(Béi tdp 4, trang 31, sdch gido khoa Héa 11)

il

HUONG DAN GIAI ‘
@) o Suy nghi : lon Pb®" phat xust tit mot chét tan, SOE“ cing

vay. Do @6 chon mdt hop chat tan co Pb%" va mot hop chit
tan ¢6 SOF™ nhit Pb(NOg), va CuS0, chéng han

o Bii lam : Pb(NOg), + CuSO, = PbSO,| + Cu(NOg);
bo) © MgCly + 2KOH = Mg(OH), ) + 2KCI
Nazs + H2504 = N32804 + HzS?

34. a) Tinh néng d mol/l cia dung dich NagCOj, bitt rang 100m!
dung dich tic dung hét voi 50ml dung dich HCI 2M
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4) Tron Jan 50m? dung dich NagCOy vai 50md dung dich CaCly 1M
Tinp néng do mol/l cla cc fon va cac mudi cd trong dung
dich thu duge

(Bdi ldp 7 yrang 31, SGK Héa 11)

HUONG pin GIAI

8 fyg = i%%(jx 2 = 0,1{mol)

Phuung trinh phan dng :
2HCI + NagC0Oy = 2NaCl + HgO + COqgt
0,1 mol — 0,05 moal

BNa, 0o, = 0,05 = [NagCOz] = 0.05 _ 0.5 (molfl)
B mpeco. = —2- X 0,5 = 0,025 (mol)
% 1000

Ngecl, = ?2%6 % 1 = 0,05 {mol}

Phuong trinh phan ing: Na,COy + CaClg = CaCOgl + 2NaCl

- Trude phan ¥ng : 0,025 mol 0,05 mol 0 0
— Phan dng : 0,025 mol 0,025 0,025 0,05
— Sau phan ung : 0 0,025 mol ¢ 0,05mol
Dung dich sau phan dng 6 2 mufi va 3 ion :
CaCl, = Ca*7 + 201
0,025 mol 0,025 0,05
NaCl = CI” + Na®
0,05mol 208 0,05
0,1mol
Kétluan:  [CaCly) = 0_60_2-5— = 0,25M

he

?

,-\.D-"

hao

35.
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[NaCl}

{Caz+} = 0,025 — 0'25M

0,1
Nat] = 205 = o5M
0,1
] = &L = 1M
0,1

(Vid ms = 90 + 50 = 100m! hay 0,1 lit vi col nhy khong c6

hao hut khi pha tron)

35. (5 mdt nhiet do, trong mot dung mdi xdc dinh thi tich nong dd
v6i iy thita thich hogp cdc on cla mot mubi it tan trong dung
dich bao hoa muéi d6 la mdt gia tri hing dinh dude got 1a tich
s& tan T Chang han :

MA, = xM"" +yAPT ST = MM AP

Cho Tpaso, = T1 = 107 Tg,g0, = T2 = 1078(25°C, trong HyO)
Mot dung dich nitrat ¢6 [Ba®"] = 1073 (8r**1 = 1077
Diing lugng thich hgp dung dich NapS0, tdc dung vdi dung dich trén.

a) K&t tia niao dude tao thanh trube ? Tai sao ?

b) Bang cach tao két tda dé 6 tich dude Ba®" ra khoi Sr* ti
dung dich trén hay khong ? Bigt khi ndng 40 tv¥ 1078 tro
xudng thi c6 thé coi jon d6 dwge tach hét (ndng do ding theo
mol/l) d& chinh x4c phai thay néng db bang hoat do). '

(Dé thi thi nghiém chon hoe sinh gidi Hoa 11 tink phia Bdc 3/33)

HUONG DAN GIAI :
a) Cac phuong trinh lign quan :

hon tan (< Ty)
BaSQ, e=—————= BaZ" + SOE“ €))
két tda (> T,)
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hda tan (= T,)

5150, =————= &% +502 (@
két tia (> Ty)
Nhu vay d€ tao BaSO, | theo (1) :
2+raei- - T 10710 -7
[Ba®"1[80; 1> Ty =» [S027]> 2L = = 1077 (3)
(Ba®*] 1073
Tuong ty, 48 tao $180, ) theo (2) :
-8
[$:2' 80571 > Ty = (80271 > 2. = 107° _ |5 (4)
¥ 107t

(3), (4) cho thay : 48 tao BaS0, | thi nong 46 fon sunfat nhd thua
nong 40 d€ tao SrS0, | 100 1an nghia BaS0, d& k&t tia hon nén
s& dugc tao thanh trude

b) Khi bt ddu c6 théem SrSO, | thi :

505710y = [80F Igg)

2+ -
a1 BUUE0Cg | [Ba®*]

Ty = [Sr7*1[80F 1 g, T, (024

Hi

Do 86

(Ba"] = 11 [g,2%]

: 107" = 1075 > gigi han 1076
10”

Nhu vay, khi SrSO, bit ddu kit tda thi néng do ion Ba®" vn
con ldn hdn gidi han cho phép, nghia 1a khi Sr504 | thi vAn con ion

Ba®" Nei cach khdc, theo didu kien cda bai nay thi khong tach duge
Ba®t ra khoi S§r2F
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BAl TAP

36. Dy doan hién tugng quan sat duge khi nho tit tit vai giot dung
dich HCI vao binh chia dung dich NagCO3 va khuay déu, holic
jam nguge lai (NagCOg vao HCI). Giai thich bang cdc phuong
trinh phan dng héa hoc

37. Dy doan hign tugng quan sat va gidd thich bang céc phuong trinh
héa hoc :
a) Nho tif tir dung dich CuSOy (cho dén du) vao nude amoniac
b) Nhé tif tit nudc amoniac (cho dén du) vao dung dich CuS0y
¢) Nhd tit tit dung dich NaOH (cho d&n du) vao dung dich

A}Cla .

2

d) Nho tit tit dung dich AlCly (cho dén du) vao dung dich NaOH.
38. Tinh lugng canxi hydroxit cin ding dé k&t tia duge tohn bd \L”’
Ca®t va Mg2+ chita trong 2 dung dich : " S
_ dung dich A chia 0,1 mol Ca(FICOg),
— dung dich B chiéa 0,2 mol Mg(HCO3)

T T TR T T T .

zé;v;

39, Giai thich vi sao ° :\J/.f

a) Phén chua (phén nhom : Alo(S0,)g lai c6 vi chua va dimg lam
cho nudc trong ? e

by Khi hoa tan FeClg néu them chit it axit thi sé dé dang hon.
¢) Dung dich natri cachonat 6 thé Tam xanh quy tim. "
40. 8,8 gam hdn hgp hai kim logi Mg va Ca tdc dung via dd vdi
500m! dung dich HCIL Sau d6 cb can dung dich, thu dugc a gam
hén hop hai mudi Cho hon hdp hai mudi trén vio 1 lit dung
dich chia hén hop NagCO; 0,15 mol/l va (NH,)CO4 0,2 molfl
K&t thic phan ung thu dugc 26,8 gam k&t tha X va dung dich Y
a) Tinh néng 40 mol/l cta dung dich HCl
b) Tinh khéi hugng mbi kim loai trong hén hop dau
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¢) Tinh nong 4o mel/l cic ion c6 trong dung dich Y ?

d) Co can dung djch Y bing cach ha ap suit thi duge nhitng chat
gl, bao nhidu gam ?

e) Gial Jai cau d) n8u cb can bing cich dun néng ?

DAP SO CHUONG I

5. 20%, 6M, [Na™] = 6 mol#, [OH™1 = 6 mol/l
6. 62,5 gpam
7. 168 gam Hy0O
8. 6,4% — 0.4 mol/!
9. 2 molfl — 7,5%
10. 80 gam CuSO; 5Hy0 - 480 gam dung dich CuSO, 8%
11, 2ml
12, a) 0,6 mol/l

b) Dung dich A : 1,2 mol/l ~ Dung dick B : 0,3 mol/l
13. a) 0,2 mol/l

b) Dung dich A : 0,5 mol/l — Dung dich B : 0,1 mol/
15. 1420 gam
16. m = 1182 gam va 182 gam mufi

23. a) Dung dich van dyc, ddn dén t6i da 1di trong dén, dén trong sust )

b) Liic ddu trong sudt, rdi duc dan, dén tdi da
24, a) [H*] = 0,9 mol/Z ; b) 90 m!
96.pH = 2,85;a = 7,07 108
27. pH = 4,15
28.a) [H'] = 1,34 . 10" mol/l ; « = 1,34 . 1072 b) pH = 54
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Chuong . NITG — PHOTPHO

A. NITO

I PAC BIEM CHUNG CUA NITG - PHOTPHO

1. Nitd v& photpho Ia hai nguyén t8 thude phan nhém Viay, 6 be
& ldp ngoai cling, trong s nay c6 mot cap electron v 3 electron doc
than : N-

14
— Nitg : » Ki hidu nguyén tu . N
» C#u hirh electron : 1s® 25 2p3
31
— Photpho :  * XKi hiéu nguyén t{ : 15

» C#u hinh electron : 1s% 257 2p® 3¢% 3p®
2. 88 oxi hoa :

~ S8 oxi hoa duong cao nhat a +5
Thé hién chd ydu trong céc hgp chat halogenua, sunfua, oxit,
hidroxit
Thidu: PClg, PaSg
NgO5 HNOg
PoOs HaPOy

Rieng N cbn thé hign nhidu s& oxi héa dudng trong hgp chét vdi oxi:

+1 +2  +3 +4 45
NyO NO NyO3 NO; NyOg
— 56 oxi héa am nhd nhat 12 —3 Thé hién trong hop chat vai
hidro va kim loai
-3 -3
Thi dy : NHj : amoniac ; PHj : photphin
-3 -3 ’
AIN : nhoém nitrua;  NagP : natri photphua
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i)

. NITO
Cong thitc phan & - Ng (M = 28}
Cong thic electron : ‘NiN: hogc : NilN 3
Cong thic ciu tao : N=N
1. Tinh chat vat i : churng
Nito, N, 1a mdt chat khi khong mau, khong mui, nhe hdn khéng k
khi (d = 0,97) chi®m 80% vé thé tich khong khi, rét it tan trong
nude, khong Goc, khong duy i sy song va sy chdy. Nitd héa long &
~196°C (khoi lwong rieng D = 1,25g/0)
2. Tinh chit hoéa hoc :
Nito (Ny) vt trd, hoat déng hoa hoc kém & nhigt dd thudng (vi
6 ba lign k&t) Nhung & nhigt 4 cao, vA nhat 12 khi o chit xtc
tac, Np t18 nén hoat dong hon
a) Tac dung véi oxi :
0 3000°C  +2 L
Ny + 0y & 2NO - Q(NO: nit Il oxif) .
+2 +4 _ nhén
ONO + 0y &= 2NOy (khi niu) tinh 1
nito IV oxit con goi 1a nitd dioxit t
hay nitd peoxit Ny, C
b) Tae dung véi hidro : T
Te clo. €
Ng + 3Hy = 2NHz! +Q et SC
400°C
c) Tac dung véi kim loai hoat déng hoda hoc manh : L
5 £’ - trong
N2 + Mg = MgglNg duc 1
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¢ Nitrua kim loal dé bj thiy phan cho khi NH,
3. Dién ché

a) Trong céng nghiép : Héa long khong khi & nhigt dd — 200°C
chung cét phan doan, nito bay hoi, cbn lai Oy bay hoi.

b} Treng phong thi nghiém @

"

LUYEN TAP

1. Nhin biét cic lo héa chat mat nhan

a) Nguyén tde : Can cd vao tinh chat i, héa hoe (tiy d& bii) @&
nhan bigt cdc hda chat, nhu dua trén ddu hidu v& mau she, mai va
tinh tan, hoic phan Ung tao chat ket tia, bay hoi

b) Bai tap ap dung : Nhan bit che khi chifa trong cac lo mét nhan
Ny, Cly, COq, SOq .

Trude h&t quan sit thay lo chia khi mau vang luc d6 )i Jo chua
clo. Cho ldn lugt cic khi con lai tic dyng véi dung dich brom, chi
¢6 SOy lam mét mau dung dich brom

SOB + H2O + BI’Z = H2804 + 2HBr

Lan lugt cho hai khi con lai tdc dung vdi dung dich nude vbi
trong du, khi ndo lam duc nudc vdi 6 1& COy, khi con lai khéng lam
duc nude voi do la khi Ns.
| COg + Ca(OH)ydu = CaCOg{ + Hy0
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2. Tinh ¢h& mdt chat tix mét hdn hop :
a) Nguyén tée :

— Diung hoéa chét va phan dng thich hap dé loai bd cac tap chat
dudi dang k&t tia, hay khi trong khi chét cin tinh ch& khong tac
dung, tich rigng thu lai

— Hoze la diing hoa chat thich hop chi 6 chét cAn tinh ché téc
dung tao thanh mdt hgp chat réi tir hop chét nay tai tao va thu lal
chét cén tinh ché bing phén dng thich hop.

b) Bai 1ap ap dung : Tinh ch8 Ny trong hén hgp Ny 1, COq 1, HeS 1

Cho hdn hgp khi suc qua dung dich nude voi trong ¢b du, chi ¢b
khi Ny khong tac dung thodt ra; hai khi kia téc dyng voi nude voi:

€Oy + Ca(OH)y = CaCOyl + Hy0
st + CR(OH)z = CB.SJ; + 2H20

3. Tach roi ting chat ra khoi hén hop :
a) Nguyén tac :
— Dimng phén tng dac trung d6i vdi timg chét dé tach ching ra
lchdi hén hop sau d6 tal tgo cdc chdt ban déu bang céc phan dng
thich hep

b) Bai tap ap dyng : Tach v timg chat ra khoi hén hop sau
N5, NHg, €O,

— Cho hén hop 3 khi suc qua dung dich Hp80, du chi NHy bi
gitt lai tao mudi; Ny, COg thodt ra, thu hai khi nay.

ONH, + HySO, = (NH,),80,
Dun dung dich tao thanh véi NaOH du thu khi NHgt
NagS0, + 2H0
NayS0, + 2H,0 + 2NH, 1

1§

H,50,(du) + 2N2OH
(NH4)2504 + 2N80H

1l
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— Cho hén hop 2 khi cdn lai suc qua dung dich Ca(OH)g du chi cé
N, khong téc dung thodt ra, thu lat. Khi CO, tic dung tao két tia trang,
Joc két tia cho tac dung véi dung dich Ho80, du thu khi COq

002 + Ca(OH)Z = CEECOaé, + Hzo
CEGO3 + HzSO4 == CaSO,il, + Hzo + COQ?
Nhu vy ta @4 tich 13 duge ba khi Ny, NHg, COy -

BAl TAP

4, Viét phuong trinh phén tng biu dién chubi bien héa sau :

nitd — nitdoxit ———> nitdpeoxit —> nits —> amoniac —>
-—» amoninitrat —> nit¢

5. Bang phuong phap héa hoc hiy nhan biét cdc khi dung trong cic
lo mat nhén
a) Nz ' NOZ y 802, 002 ’ 02
b) Ny, NO, Cly, Hy, CHy

6. Tinh ché Ny, , trong hdn hgp gdm : Ny, Op , CO, CO,, hoi nudc.

%, Tach 1oi titmg khi ra khoi hén hop sau : Ny, NHg, COp, SO,

8. Déin khong khi c6 lin COy va hoi nudc 18n lugt di qua dung dich
1,80, dam dac, dung dich Ca(OH)g va vun déng du nung do.
Chét nao s& bi titng chit trén hdp thy ? Chat con lai sau cing
la g ? Viét cac phuong trinh phin dng dudi dang phan td, ion,
ion thu gon

9. Mot hén hgp gom 1 Vy, va SVHz cho qua bdt sit nung & 400°C.
Khi tao thanh duge hda tan trong HyO thanh 500g dung dich

amoniac 5%. Tinth lugng Ny dé st dung bigt réng hidu sufit phan,

ing 1a 20%
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10. Mot hén hop khi gdm Ny va Hy co thé tich bhng nhau @i qua
thist bi tiép xic c6 75% hidro tac dung Tink thanh phin phan
tram theo thé tich hén hop khi &i 1a ti thap tiép xic

) . e N, 1

11. Mot hbn hop khi Ny vh Hg ti 16 v8 the tich — = = va khéi

ng 3
lugng hén hop Ja 2 tin dem tdng hgp amoniac & 400°C, latm
Tinh lugng amoniac thu duge bigt rang & dieu kitn nay NH,
chifm 0,4% toan bd the tich cta hg

HUGNG DAN GIAT :
Nz + 3H2 s 4 ZNI'IS

56 mol ban dau : a mol 3a mol
S6 mol phan dng : x mol 3x mol 2x mol | =
S6 mol sau phan ung: (@ —x) (3a - 3x) 2xmol

= 2x = 9—£[(a-x)+(33-3x)+2x]
100

200x = 0:4(4a — 2%)
200,8x = 1,6a (I)

Mipdn hop gdu = 282 + 62 = 2 10%()

4B
2107 )

ey

a4

” 3]
M, (D = 2008x = 58210 (o))

34
= x = 468,713 mol
Lagng amoniac thu duge : (17.2 468,713)g = 15936,24¢g

12, Mot hén hop khi gém Ny va Hy cd ti khoi dfi véi Hp 1a 4,9,
Cho hén hop di qua chit xdc tic nung néng, ngudi ta duge hdn

13.

rtnotn

N



hop méi c6 ti khéi d6i voi Hy Ja 6,125 Tinh hiéu sust cla phan

dng Nz I NH3

HUONG DAN GIAI :
Ny + 8H, = 2NH,
S8 mol ban dau : a mol b mol
S& mol phan dng : X 3x 2x
86 mol sau phan dng:  (a—x) (b—3x) 2x
28420 _ 49x2 =98 g
a+b '

Meda hén hop dédu

_ 2B —x) 4+ 2(b - 3x) + 17X 2x
(@a=x)+({b—3x)+2x

Mcda hén hop sau
= 2 x 6,125 = 12,25

Tit phuong trinh f1én ta rit ra
x = 33,33%a

Vay hidu suit ctia phin tng Ny — NHj 2 33,33%

13. Mot hén hop khi gdm Ny va Hy Cho hén hgp khi nay vao binh

c6 the tich khong ddi, & didu kitn thich hop (Fe, 400°C) nung

néng binh mot thoi gian réi dua vé nhitt do hic déu thi thay 4p
sust trong binh gidm 5% o véi ban ddu. Tinh thanh phin % thé
tich N, va Hy trong hdn hgp ban ddu, bigt réing nito tham gia

phan uUng véi hidu sudt 10%.
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i4. BO tic, can bang v goi tén cac chét :

+0, +0, +a? +7 +a v
(A) ——= (B) —> (C) — D) — & — D) —
tia Jia dign Jong TAn long

t° +a?

— (C) — (B)

I5. Phan bhidt céc khi dung trong cdc lo mét nhan
NGO, , NHy, Ny, 80O,

16. Tach roi NO ra khdi hén hep : NO, NOy, COq, 50, , NHy.

17. Tach rdi titng khi ra khéi hén hop sau : NOg, CO,, NO.

NO,

8. Gidi thich tai sac trong nudc mua thudng ¢6 sy hién dign cla

HNOg vio cde ngay 6 sdm sét 7 va tai sao cie lo duyng HNOg -

dé lau thudng c6 mau vang nau ?

19. Phén tram khoi lugng cta NO trong hén hop 1a 23,6%. Phin
tram thé tich cla NO, NOg, va 0xit tht ba (N,O,) lan lugt 1a :

45%, 15%, 40%.

2) Tim khoi lugng mol cta N0,

o) Xdc dinh cong thuc phan t& cha oxit thi ba bift rang oxit dé

chia 30,4% nitd vé khdi lugng.

2) Tinh ti khéi hoi cda oxit ndy so vdi khong khi

.
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20.

21.

23.

66

Mot oxit nite (A) c¢o khoi lugng 4,6g cho qua vun déng nung

dd, Ny sinh ra duge thu trong mot dng nghiém dp tén mdt

chfu nude. Muc nudc trong chan thdp hon so véi myc nude

éng nghitm 5cm Thé tich Ny (do & 15°C, 4p sufit khi quyén

T50mmHg) I 1,23 lit, 4p sufit hoi nudc bdo hda 12,TmmHg;

D clia Hg = 13,6g/cm®

Xéc dinh cong thic phan t cla A bidt rang ti khoi hoi cha

A so vsi khéng khi 13 1,586

A va B 1 hai loai oxit cia nitg trong d6 déu chda mot ti 1& oxi

bang nhau v8 khéi lugng vh bang 69,58%

a) Tim cong thic phan t& cla A, B bigt rang ti khéi cla B so
véi A = 2 va ti khéi clia A so vdi H, 1a 23

b) A c6 thé cho ra B & difu kitn nhéit dinh vA tao mot hén hgp
khi c6 ti khoi so véi hidro 1a 254. Tinh % thé tich cla A
chuyén thanh B

. Hoa tan hoan toan 11,7g bot kém trong dung dich HNOj loing

thu duge dung dich A va hén hgp khi Ng, NoO c6 thé tich la

0,672 lit & didu kien chufin. Thém NaOH du vao dung dich A

va dun néng c khi bay ra, khi nay tic dung vira dd véi 100ml

dung dich HCl 0,1 M

a) Vist v can bing cdc phudng trinh phin dng & dang phén tl
v dang ion.

b) Tinh % thé tich khi Ny va khi N,O tao ra trong titng trudng
hgp & didu kign chudn.

Hoa tan 4,56g Al trong dung dich HNOg IM, nguti ta thu duge
dung dich nhdm nitrat vd mdt hdn hop gém hai khi : NO,
NyO c6 ti khéi hoi so véi hidro 1a 16,75.

a) Tinh lugng mudi thu duge.

b) Tinh thé tich cic khi do & difu kien titu chuin.

c) Tioh thé tich dung dick HNOg 1M cén dimg.

18,

20.

21



HUONG DAN GIAI
19. Lap he thic tinh % theo kh@i lugng NO suy ra MNzOy ; 1ap he
thite tinh % N trong oxit N,Oy 1di suy ra x, y; Lap cdng thic
phan ti cia NO, .
20. (A) : NyO, ; h = bem = 60mm
Pini quydn = PN.3 + Proi nuéc baohsa T Pc@t néc

750(mmHg) = Py_ + 12,7mmHg + “5595
13,

> Py = 733,62 mmHg hay = 15002 atm = 0,9653 atm

ny, = g}; - 220;9653. 123 _ 005mol %
—= (273 + 15
273 '\ )
= Ny = 2.0,06 = 0,1mol
M, = 291,586 = 46— nyo = 20 = 0,lmol
=y 46
0,1 mol oxit chtta 0,1 mo] N vay oxit chita 1 N trong phén ta
> N,O, thix = 1 —> Myo =46 =y = 46;”614 =2
= CTPT(A) : NOy
A:NKOV; dAJH = 23 —> MA = 23.2 = 46
21. @) ¥ 2
B:NgOy; dgy = 2 — Mp = 46.2 = 92
Ti i oxi trong A va B déu bing nhau = 69,568%
14x + 16y = 46
16y _ 6938wy oo (YT g
14
46 100

= CTPT (A) : NOy

67



14x + 16y’ = 92
92 ~ 16.4 _

B ? o HAE L =
| .;{..G_L = 69$58 = y’ = 4 X 14
. 92 100
= CTPT(B): N0y
i°, xt
b) ZNOZ — N204
S6 mol ban diu : a mol
56 mol phan ung : x mol Xmol | o
2
S6 mol sau phan dng :  (a~x)mol X mol
: 2

NO, : (a — x) mol

= Sau phém ¢ng hén hop gbm : { NyO : 0,5% ol

Mpjn bhgp = 25,4 2 = 508 =

_ 46, (a - x) + 92(0,5x) . 462
a - x+0,5x a— 0,6x
=> 46a = 50,82 — Z5,4x
264x = 4,8a

> X = A8 o 018897 =~ 189%.
a 26,4

Vay % Vj chuyén thanh B = 189%

92. Viét ting phan ung rieng d8 tao Np, N0, NHNO, . roi dat
chc hé thic litn quan véi cdc d kién a8 bai cho va giai ra

23, Vit titng phan dng riéng tae NO, N,O 16 lap céc hé thic lién
quan d&n cic dif kign d8 cho.

o0
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C. AMONIAC

- Cong thic phan t : NHz (M = )]

35—
, N.
. d+ o+
H:N:H 1~1/|\H
H
3+
Cong thic electron Cong thie cau tao

1. TINH CHAT VAT Li:

Amoniac 1a khi khong mau, mui khai va x8c, nhe bang nia khong
khi (d = 0,58) khoi lugng rieng D = 0,76g/l ; dé tan trong nuée, ¢

20°C 1 lit nudc co thé hoa tan 800 lit NHj tao dung dich nudc

amoniac NH, héa long 8 — 34°C va héa rhn & ~ 78°C .

[ TINH CHAT HOA HQC
1. Phan dng phdn hay :
700°C
ONH, == Ny+3H;-Q
2. Phan tng thé hién tinh bazo : Amoniac Ia chit nhén proton Hh:

a) Tac dung véi axit : Nhiing hai déa théy tinh vao hai binh dyng
dung dich HCI dac va dung dich NH, dac, sau d6 dua hai dau dda

thity tinh lai gin nhau sé thy khéi mau tréng
NH; + HCl = NH,CI (khoi tréng 1 nhiing hat nhé cda tinh thé
mudi amoniclorua).

So d5 bidu dién :

+
[ ¥ H . -
oo+ ERNE — [HiE| o+ [ 0]
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by Téc dyng voi nude : Khi hoa tan NHjy vao H50, mdt phan nho
Hy héa hop véi nude tao ra phan td NH,OH, con phan 16n tan trong
udc :
NH, + He0 == NH; + OH"~

Sa dd bidu dién :
+

v | . H .
HNH+ HOH— |HNH| + [:o: H]
= ) o )

3, Phan dng th€ hién tinh khi : (Téc dung vdi chét oxi héa )

a) Tae dung voi oxi @

800°C

4NH, + 50, 4ANO + 6H,0

Pt
tﬂ
4ANHg + 305 = 2Ng + 6H,0
h) Tac dung vdi clo :
tﬂ
2NHg + 3Cl, = Ny + 6HCI
¢) Tac dyng vai CuO @

tﬂ

111, PIEU CHE
1. Trong phong thi nghiém :

tﬂ
» Dung dich nudc amoniac —> NHy 1t

¢

. e
o NH,Cl + NaOH = NaCl + NHst + H;0

TN

[

I
- e
. ”-ﬁ‘hﬂgjﬁﬁl

24.

25.

26,
217,

28.

29.



)

o~

£

=,

2. Trong cong nghiép :

500°C
Ny + 3H, == 2NH;+Q
300 atm
(AL0, + K,0 + Fe)

BAI TAP
24. Vit phudng trinh phan ung bifu dién bign hoa sau :

N2 — NH3 ey NH40H e NH3 i N2 —> NO —
— NO, — HNOz —> NH,NO,

25. Hoan thanh day phan dng vk goi tén A, B, C, D, &, F

+H0 +H,80, +KOH +HNO,
A% B C > At D —>

200°C
— E{ +Ft + HQ

96. Nhan bigt cdc lo mat nhén chia cée khi : NHg ,NO,, COy NO
27. Tinh ¢hé NHj trong hdn hop gbm : NHg, NO, S0y, CO,

28. Tach i timg chit ra khoi hdn hop sau :
a) NHg, NO, 50,
b) NH,, €Oy, N, Hy

29. B8 tic va cin bing cic phudng trinh phén ng sau bang phuong
phép thing bing dign td, xac dinh 1o chdt oxi héa — chét khd
(néu cd)
a) NH3 + 02 —_—

b) NH3 + 02 — e
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gy
% ‘fg",o“
ot

¢} NCl; + H0 > HCIO +

d) Al + HNO; —> . + NHNOg + .

0. T¥ cde nguyén ligu chinh b mudi an, nudc, khong khi, d4 véi,
xic tac, nhiét dp thich hgp hay trinh bay so 48 phan dng; phuong
trinh phén ding @8 didu ché clorua voi, nude Javel, amoniac va
phén dam hai 14

1. Tit cdc chit ban ddu : FeSy, MnOy, CaCOy, nudc, khong khi,
mudi an va cde didu kign ddy 40 c6 thé didu ché dude cdc chat
gi 7 ding dyng cta ching.

2. Can ding bao nhitu m! dung dich NHy 35% (d = 0,88) cho
vao 400m/! dung dich amoniac 15% (4 = 0,94) d€ thu dudc
dung dich 25%.

3. Mot hén hogp khi gdm : NHjy, Ny, Hy DE tdch NH; khdi hén
hap, dau tién ngut ta cho hdn hgp d6 tic dung hoadn todn vdi
1kg dung dich HyS0, 60% sin phdm thu dude cho tic dung
hoan toan véi dung dich NaOH 1M Bigt rang hiéu suft cla mbi
phan dng bang 90%

a) Tinh thé tich NHg thu duge & dkte ?

b) Tinh thé tich dung dich NaOH cin ding ?

4. Oxi hoa hoan toan 5,6/ NH; (¢ 0°C, 1520 mmHg) c6 xvc tic
ngudi ta thu duge khi A, oxi héa A thu duge khi B mau nau.
Foa tan todn bg khi B vao 146ml HyO vdi sy ¢6 mat cha oxi
tao thanh dung dich FNO,4
a) Tinh néng 46 % cta dung dich axit
b) Tinh néng db mol/l cGa dung dich HNOg bigt ti khéi cla dung

dich 1a 1,2

5. Mot hon hop khi A sinh ra tir thép t6ng hop NHj (gfm :

NH;z, Ny, Hy ) cho vio binh réi bat tia Wia didn mat thai gian

34.

35, ¢



sau thdy thé tich hdn hop tang 25% Dan tigp hon hop dé qua

binh dung CuQ nung néng, roi qua ti€p Sng dyng CaCl, khan

thily thé tich gidm 75% so vdéi trude khi thyc hién cde thi nghigm.

Gia thiét NHy bi nhiét phan hoin toan.

a) Tinh % V hén hgp khi A bitt ring cdc phan dng thuc hién ¢
ciing digu kién

b) Tinh higu suft qué trinh phan Ung tao ra NHjg ?

HUONG DAN GIAT :

[+]

i

34, 4NH; + 50y = 4NO + 6H,0 (1)
a mol a mol
" 2NO + Qg = 2NOy {2)
a mol a mol
4NOy + 2H 0 + Oy = 4HNO,4 {3)
amol 0,52 mol a mol
1520
ONH, = DHNO, T T o04 =
60, —/—.
7 73 273

= 0,5 mol - mHNoa = 63Ix 05 = 3L5;

31,5 x 100%
315+ 146 x 1 — 4,5

C%HNOS = 18,2%

The tich dung dich HNO; = 8L+ 11‘;‘19 - 45 _

144,17Tml = 0,144/

[HNOgl = %9 = 347M
0,144

35. a) Goi %, y, z 1an lugt 14 sO mol NH;g, Hyp, Ny trong hén hop A
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tia lia dién

2NH3 P N2 + 3H2
56 mol ban d8u:  x 7 y r
S6 mol phan Ung : x X 3y ,
2 2
. . 3x
S8 mol sau phan dng : z+ 2 v+ ==
(2 +3)
Theodébéi:(z+§+y+§x)—(x+y+z)mﬁm (n
2 2 100 i s
Patx +y + z = 1(vi 100%) (2) > ]

T (1) (2) rdt ra x = 0,25
Cho hén hgp A qua CuO nung néng :

o

CuO + Hy = Cu + HyO 2)
Hﬁo(hdi} bl CaCiz khan hé.p th‘d (75% V)
= Vy, con lai chiém 25% V. (100% — 75% = 25%)

2 +3 =25 5 - 03195 LD
2 100 4
= z = 0,1875 (mol) dun
y = 0,5625 (mol)
95% NH, o
Thanh phédn % thé tich hén hgp khi trong (A) 1a: { 56,25% Hy
18,85% N,
b) "H, tham gia (1) = gx = 3 0,25 = 0,375 mol
2

“H, sau lhi bat tia lda dign : y + gx = 0,5625 + 0,375 =

= 0,9375 (mol}




BN, tham gia (1) = f;‘ = 925 _ 5195 (mol)
2

"N, sau phan ¥ng (1) : z +_;. = 0,1875 + 0,125 = 0,3125 (mol)

Téng s6 mol Ny va Hy : 0,3125 + 0,9375 = 1,25 (mol)
N2 + 3H2 = 2NH3
et Sy

1,25 mol L;—f’ = 0,625mol

ma s6 mol NHj ¢b trong A = x = 0,25 mol
= Hitu sudt qué trinh phén ing tac NHy

_ 0.25.100% _ 400,
0,625

H%

D. DUNG DICH AMONIAC - MUOI AMONI

1. DUNG DICH AMONIAC

1. Difu ché : Cho khi NHg tan vio nudc, mét phén nhé NHj tac
dung vdi HyO theo phucng trinh :

NH, + Hy0 &= NH{ + OH~

con phin lén NHg & dang phan ti.

Dung dich gmoniac ¢6 mdt lugng nhd ion NH; OH™

Vay dung dich amoniac }a mdt dung dich bazd y&u

Sd dd giai thich phan dng trén :

+
HK‘\ H —
HN: + HOH — [HNH| + [01—1]
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2. Tinh chit cia dung dich NH3
a) Tinh chat vat li : Cé midi khai cia khi NHg
b) Tinh chat héa hoc :

~ Téc dung lén chit chi thi méu ; Dung dich NHg 6 tdc dung

1 cho quy tim d8i thanh miu xanh, Jam cho phenoltalein tir khong
13u chuyén thanh mau dd tim

— Téc dung véi dung dich axit = tao mudi amdni
¢ NHy + HCl = NH,CI
| (dimg HCl dam dic s& tao khéi tréng)
'hugng trinh ion thu gon :
NHj + H" — NHj
* NHy + HyS0, ¢ thé tao hai mudi :
NH, + H* + HSO; = NH; + HSO,
(NH,HSO, : Amonihidrosunfat)
2NH, + 2H" + S0;~ = 2NH + 80§~
{(NH,),80, : Amonisunfat)
— Tée dung vdi oxit axit ; cé thé tao hai mubi :
NH; + Hy0 + COp = NHj + HCOz (NHHCOg)
ONH, + Hy0 + COp = 2NH; + CO3 ™ ((NH,)3COp)
~ Téc dung véi dung dich mudi :

- Céac dung dich mudi chida ion Fe?t  AIPT | Fe®t khong tao phic
thit vdi dung dich amoniac du :

Vidg: FeSO, + 2NHg + 2H,0 = Fe(OH)yd + (NH,)580,
A}.(NOa)'g + 3NH3 + 3H20 = AI(OH)E;\L + 3NH4NO3
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"3,

— Cac dung dich mudi chia ion Cu*t, 20t , Ag® | co thé tao
phic chit tan véi dung dich amoniac du.

Thyc chat phan dng trén xay ra qua hai giai doan :
CuCly + 2NH; + 2H,0 = Cu(OH),| + 2NH,CI
Cu(OH)g + 4NHj (qung aion) = [Cu(NH)yl*" + 20H"

Man xanh thim

- 11. MUOI AMONI
- Mu8i amoni Ia nhing hop chét ion, phan ti gdm cation NHj va

anion gdc axit (cation NH{ c6 vai trd nhy cation kim loai)

1. Tinh chat vit i :

Mudi amoni & trang thai rin c6 k&t tinh tinh thé, khong mau, vi
man dé tan trong nude. Céng dyng chi yéu 1a Jam phén dam ngoi
ra cdn ché thuc nd, pin khd, lam sach b8 myut kim loai, lam bot nd
trong san xuét bénh keo.

2. Tinh chdt héa hoc

a) Phan Gng trao ddi ion
— Mudi amoni cé phin tng voi dung dich bazg tao ra N,
NH; + OH™ = NHgt + H0

Dya vao tinh chat nay dé nhan biét NHZ va digu ché NHjy trong
phong thi nghiém.

— V&i modt s0 dung dich mudi khic

Thi du : (NH,),S0, + BaCly = BaSO,| + 2NH,CI

b) Phan (ng phan hiy
~ Nhiét phan mudi amoni cé gfc axit dé bay hoi hoéc khong cb
tinh oxi héa (C17,HCO; , PO}~ , CO3™ ..) sinh ra NHj va axit.
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tO
Thidy : NH,Cl = NHy + HCl;

t
(NH4)2003 = 2NH3 + 602 + HQO

— Nhigt phan mudi amoni ¢é gde axit ¢6 tinh oxi héa, thi axit

61 sinh ra s oxi héa ngay NHgy vdn cb tinh khir. Vi vay khdng c6
Hy bay ra ma cho Ny hay N,O ..

oo

0

t
Thi du T NH4N02 = Nz + 21‘120

‘ 250°C ]
NI'I4N03 — Nzo + 2H2()

BAl TAP

. Nhan bigt cic chit bot dyng trong cAc lo mit nhén

NH,CL, (NH,)580; , (NH,);COq , NH,NO

. Chi ding quy tim, khdong dude dung héa chat nao khic, hay nhan

bit cac dung dich sau : HCI, NaOH, NayCOjy, (NH4)580, , CaCls.

. Chi diung mdt hoéa chat duy nhit dé phan bigt cc dung dich

NH4NO3 ’ (NH4)2804 3 Mg804 ) NBC!.

. Chi ding mot kim Joai 48 nhan bigt cdc dung dich

(NH4)2804 ; NH4N03 3 FBSO,;_ 3 Alcia .

. Nhiing cap chéit ndo sau diy khdng ton tai trong dung dich, viét
phudng trinh phan tng dudi dang phin td, ion, ion thu gon
a) HNO; + NHy f) NH4NOz + Ca(OH)q
b) HgS + NHj g) (NH,)o80, + BaCly
¢) Hy805 4+ NH;j h) NH,Cl + NaNO;
d) NagS0, + Ba(OH), i) NHjg du + CuSO4+H,0

e) (NH4)2003 + NaCl ]) NH3 dlI + F9013+H20

41 7

42,7

43. 1

oy

44,
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41.

42.

43,

44.

43.

43

Tit khong khi va nude (khong ding thém héa chdt khac) cd the
ditu ché duge mudi nao ? Viét cac phuong trinh ghi o didu kién
phan dng ?

Tit cic nguyén lidu ddu : khong khi, nute, than, quing pirit sat,
hay vist cdc phudng trinh phin dng ddy di dé ditu ché
eSO, , NH,NO; -

Khi phan tich 8g amoni nitrat c6 xg nitd (1) oxit va c6 nudc tao ra

Khi hoa tan 16g mot kim loai héa tri hai trong mot dung dich
HNO; 60% (d = 1,37) ngui ta cling thu dugc xg nitd (I) oxit.

a) Xac dinh tén kim loai.
b) Tinh thé tich HNO, da ding.

Tim cong thic cla mudi photphat amon, doc tén thutng ding
cia mubi nay bidt rang mubn thu duge 10gam mudi d6 cin phai
ding 20gam dung dich axit photphoric 37,11%.

Nhigt phan mét mol mudi vd co X thu duge ba chét & dang khi
va hdi khac nhau mdi chit d8u c6 mdt mol.
Xsc dinh cong thic phan td cla X biét réing nhi¢t 40 ding phén
hity khong cao ma phén ng da xay ra hoan toan va khéi lugng
ciia mpt mol phan ti cdia X la 79g. Viet phuong trinh phén Ung
x4y ra-
HUGNG DAN GIAI :
to
NH4N03 == N20 + ZHBO (1)
amol- a mol
AM +  10HNOz; = 4M(NOg)y + NoO + 5H0 (2)

kim loai héa trf 2
4a mol 10z mol a mol

(1), (@) = "NHNO; = "N,0 = imnidm loai = a mol

> g =2 = 0lmol
80
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a) Goi M la khéi lugng nguyén td cla kim loai M ta c6 :

= 16~ 40 (M I canxi)

4.0,
b) Tinh thé tich HNO4 da dung :

(2) = PHNO; = 10a = 100,1 = 1 mol

Ehéi lugng dung dich HNO460% =

1.63.100 (@)
60

Thé tich dung dich HNOg can : 2:83:100 _ g o 1y
60 1,37

. Phuung trinh phan dng tao mudi :

Khél lugng HgPO,4 ¢6 trong 20g dung dich HaPO, (37,11%)

20 . 37,11

= 7422g
100

56 mol HgPOQ, tuong tng : = 0,07567346mol = 0,076mol

7,422
98

Theo dinh luat bao toan khoi lugng :

Khdi lugng NHj can : (10 — 7,422)g = 2,578¢

"NHy = 2878 < 0,159 mol = x.0,076 mol
17

Fx=2=y=3-2=1
Vay cong thiic phan tt cia mudi X : (NH,),HPO,

Cé thé giai trén ¢o s8 1y ludn X B mubi amdn dat gid thist vei

wmh = 12 rbi suy ra glc axit, chon gdc phit hgp 48 cho

LT
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E. SAN XUAT AMONIAC

1. TAM QUAN TRONG CUA AMONIAC

Amoniac 12 mdt trong nhiing héa chét c6 nhiéu dng dung. T
amoniac didu ch& ra cic mudi amoni ma wng dung chii ydu lam phan
hon trong nbng nghigp Ngodl ra, tit amoniac con didu ché duge
HNQs, xéda vi nhidu héa chit khéc nhy ure, .

1. NGUON NGUYEN LIEU

San xudt amoniac npgudi ta ding hai nguyén lidu chinh la
Ny va Hy c6 thé ldy tit nhing ngubn sau day :

1. Khong khi va khi 1o cbc

Trong céng nghiép ngudi ta diéu ch& Ny bang cich cit phan doan
khong khi long va Hy tit khi 1o c8c (~ 60% hidro).

2. Khéng khi, hoi nwdce va than,

Cho hén hop khong khi (chia 80% Ny vh 20% Oy v& thé tich)
va hoi HyO di qua than nung 48, ¢6 cdc phan ting sau :

C'"!"Oz = 002
€0y + C = 2C0
v C+H20 == H2+CO

Hén hgp khi thoat ra chi y&u gém c6 Ny, Hy va CO. Viéc loai
hét CO la rit cdn thigt, vi CO lam héng chit xdc tdc ding trong
téng hop NHy Ngudi ta logi CO co nhidu céch khac nhau, cho CO
tac dung vai 1,0y :

5C0O + :[205 = 12 + 5002

Khi CO, tan trong nudc dudi ap sudt cao. Hoac cho CO téc dung

vdi hoi nude & 450°C, cd chit xdc tac la FeyOq .
CO + Hgo = COz + H2

5 GTHOA HQC 11 (CHUYEN) ‘ 81



BAI TAP

. Cho biét nhing nguén nguyén litu 48 sin xufit NHg va giai thich

tai sao trong viec sin xufit NHj lai cin nhiét do cao, chat xic
tac, chu trinh kin ?

. Nhitng nguyén tic sén xuft nao duge 4p dung trong qué trinh

tdng hgp amoniac ?

Nhan bist cic chdt dyng trong cdc lo mft nhan
NH, , HyS , HCI, 80y

. Chi dung mdt héa chit duy nhét hay phan bigt cdc dung dich

dyng trong cic lo mit nhin sau : NHC MgCly , FeCl,,
NH4A1(SO4)2, NH4FE(SO4)2

. Xac dinh loai lign két trong céc phan td sau :

NH,Cl, NHj , (NH,)380,

HUONG DAN GIAI :

H *

| |
[-N—> H! — 1" ! lien két : ~N-H : litn két cOng héa tr ¢ cyc
|

lien kt : N — H :lién ket phoi tri

H
Lien k8t : gitta NHF va Cl7 1a lien kst ion
i .
H-N~-H : lign kit (=N — H) : lign k&t cong héa tri ¢ cyc

+

H
H—ISI———B'H - S 0

il N/
AN

I

H-N — H| -
N—4 OG“)
H -

L Til

nude,
NO,
dung

tac d
ding

I. Tl

dich,



]
“2g

— lien k&t giva ion NH va 8O3~ Ialien két fon
I
1 — lien két (-N=H) ; ~O—S~ : lien két cong héa trj c6 cyc

35— 0

. N s
— lign két gita { H } Ia tien k&t phdi tri

G. AXIT NITRIC

CTPT : HNO3 (M = 63)

0
Lo
HON'Y H-0-N"
O N 0
Cong thic electron Céng thic ciu tgo

I TINH CHAT VAT Li

Axit nitoric 1a chat 1ong khéng mau, mii hic, tan v0 han trong
nude, sbi & 86°C Khi dun néng HNOz phén hily sinh ra Hy0 ,
NO, va Op - O nhigt do thudng n6 da bj phan hiiy mot phén, do vay
dung dich HNO, thuong cé mhu vang do 6 lan NOy .

0,

86 C
4HNO3 Smm— QNOZ‘P + 021‘ + 2H20 - Q
Dung dich HNOy dac 6 nong do 68%, dé gay bong ning va cb
tac dung pha hiy vai, gifly, da ., vi vAy cin hét sic cin than khi
diing né.

1. TINH CHAT HOA HOC
1. Tinh chft axit
~ HNOq la chdt d& cho proton, né la axit manh. Trong dung
dich, HNO; phan li gin nhyv hoan toan
HNO; = HY + NOg
83



— Dung dich HNO; lam quy tim hoéa d6
— Tac dung vdi chc bazd, oxitbazd, mudi

— Trong dung dich loang (ndng 4 < 2M) né Ja axit manh tdc
ung véi nhiBu kim loai hoat dong giagi phong Hy

Thi du : Fe + 2HNO3 = FQ(N03)2 + H2

2. Tinh chéit oxi héa manh (d8i véidungdich HNOzcéndngdd =2M}
a} Vi Kim loai
~ Tiy néng dd axit, nhiet dp va tinh khd cda kim loai, axit
INO; bi khi bdi kim loai tao ra : NOg,NO, Ny, N,O hay
{HNO; .. (trit Au, Pt)
~ HNOg dzc ngudi khong tac dung véi Al, Te
—~ HNOg dac téde dung véi kim logi thuting tao khi NOg

0 +5 +2 +4
Thi du : Cu# 4HNO3CI = CU,(NOa)z + 2N02? + 2H20

Phudng trinh ion : Cu + 4H' + 2NO; = Cu®* + 2NO, + 2H0
— HNOg loang (néng dd 3M dén 6M) thuing tao khi NO (khang
nau, héa ndu ngoiai khong khi)

0 +5 +2
Thi dy : 3Pb + 8HNOg = 3Pb(NOj), + 2NO + 4H,0

— HNOg rit lodng :
Thidy : 3Mg + 8HNOg = 3Mg(NOg), + 2NO 1 + 4H,0
8Al + 30HNOg = SAI(NO,); + 3NH,NO, + 9H,0
—Au, Pt chi c6 th8 tan trong nudc cutmg toan (HCl + HNOg)
Au + 3HC] + HNOg = AuCly + NO + 2H,0

b} Véi phi kim

iH

AFINOgd + C = COgf + 4NOyt + 2H,0

6HNOd + S

H,S0, + 6NO, } +2H,0

14

I
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51.

1. PIEU CHE AXIT NITRIC

1. Trong phong thi nghiém :

KNOj, + HyS80,d = KHSO, + HNO;
D& thu duge FINO,, ngudi ta chung cat dung dich trong chan khong.
2. Trong cong nghiép san xuit HNO; tir NH; vi O

a) Co s& héa hoc : Phan dng oxi héa NHj duge thuc hign & nhigt

dd khoang 800°C va c6 chét xdc tic Pt va Ir

0

ANHj + 50y ==— 4NO + 6H,0 + Q
Pe-Ir

2NO + 0y == 2NOy

3NO, + H,0 = 2HNG + NO
Hoac trong ditu kidgn NOp hgp nude 6 oxi :

4NOQ, + Oy + 2H,0 = 4HNOg

b} Thuc hign : 3 giai doan :
— Oxi héa NHg

— Oxi héa NO

— Tao thanh HNO4

Hai nguyén the khoa hoc clia sén xudt duge thyc hign o day :
~ Nguyén tic trao d3i nhiét € tan dyng nhigt phan dng.
~ Nguyén tic nguge dong 4 tang hidu suéit phan dng

BAI TAP
Nhan bist héa chét trong céc lp mét nhén sau :
a) Cac dung dich : NagCOj , AlCl3 , Cu(NOy), , HNO; , (NH,)2SOy
b) Cac dung dich : HNOg , HCL, HS0, , HpS |
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54,

36

¢) Cée khi : NOy , NO, NHy, Hy, CH,

d) Chi ding quy tim &8 nhan biét cac dung dich : HNOg,
NaOH , (NH,)950, , KoCO4, CaCl, .

e) Chi diing mdt héa chat 48 phan bigt : NaOH, HpS0, , HNOg

f) Chi dung t6i da hai hoa chét ké ca }Izb dé phan bigt cdc chat
bot : NH,Cl, NaCl, CaCOy , NagSO,

g) Chi ding Cu vd mdt mui tity ¥ 48 nhan biét cic dung dich
sau HCL HN03 N H2S04 , }13P04

h) Khong ding héa chit hdy phan bigt cic dung dich :
* HyS0, , NaOH , BaCly , (NH4)950,
» Ba(NQy)y, HNO; , NagCQyg
o KgS0, , AINOg)g , (NH,)550, , Ba(NOg)s, NaUOH .

. Tach roi HNOj; 12 khéi hén hop HeS0, va HNO;

. Viét céc phudng trinh phén dng xay 1a

Xhi cho : Mg, Al, Zn, Fe, Cu, Ag, Au Hn lugt tic dung vdi :
* HNOg dac, néng hay ngudi.
» HNOg loang
¢ HoSO, dac, néng hay ngudi
» HoS0, loang
BS tdc va can bang cdc phan tng sau day bang phuong phép

thang bang eleciron va thang bing ion electron (nBu cd) Xac
dinh chét oxi héa, chat khi, qua trinh oxi hda, qua trinh khi :

a) Kim loai M (héa tri n) tac dung véi dung dich HNOg tao thanh san
phém chita mot trong c4c chat : NO, N0, NH,NOg , N,Oy

b) Fe0, tic dyng véi céc dung dich : HClL, HyS80, loang,
HNOB 10§Ilg (ta(] NO, NzO)

¢} Zn + HNOy —> NHj + NgO+ NO + . ..
d)FeS’*'HNO‘g""""‘“:‘ . +NO+504.—+ .

55
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55.

56.

57.

58.

59.

g) TeO + HNOg —> .. . + NO+ .

h) Al + HNO3 — . . . + NHNOg + . ..

i) CupS + HNOg — .. . +CuSOy + NOg + . . .
k) FeS + HNO3 — . . . + Fey(S04)3 + NOT + .

l) A5283 + HNOs + H20 — H3A504 + H2804 <+ NO?
m) H,80, cho vao NaNOj pha loang r6i thém 1 it bot dong.

Cho Cu tac dung véi HNOz dam dac duge khi A, cho MnQO, tac
dung véi HCl dam dac néng duge khi B; Cho NaySOj tac dung
vii Hp80, dude khi C. Cho cie khi A, B, C tan vao nudc (hay
vao dung dich NaOH). Céc khi trén thé hign tinh oxi héa khi
nhu theé nao khi tac dung véi nudc hay vdi dung dich NaOH ?
Vigt phuong trinh phén dng minh hoa

Cho 12,8¢ déng kim loai téc dung vdi HNO, trong 2 trubng hop
dam dac va loang. Tinh lugng HNOj3 ding dé oxi héa ddng va
dé tao mudi trong timg trudng hop.

Cho HNO4 dam dac téc dung vdi 6,05g hén hop Cu, Ag, Au vita

40 thi thu duge 0,8961 khi (& 0°C, 2atm) va 1,97g chat rén. Tinh
thanh phin phén tram (theo khi lugng) cia mbi lim loai trong
hén hop.

Hoa tan hoan toan 0,368g hdn hop Al, Zn cAn vita 44 25! dung
djch HNOg, 0,001M. Sau phan Ung ta thu duge 3 mudi. Tinh
thanh phén phén tram (theo khéi lugng) cla mbi kim loai trong
hén hgp.

Hoa tan hoan toin 5,5g hdn hop gdm bot Zn va CuO trong 28m!
dung dich HNOjg thu duge 1,344 lit khi mau niu (& O°C, 2atm)

a) Tinh khoi lugng mbi chét trong hon hgp
b) Tinh ndng do mol/! cla dung dich HNOg .
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60. Mot hén hop gdm hai bot kim loai Al, Mg chia thanh hai phin

B1.

B2.

B3.

bing nhau :

— Phén [ : tdc dung vita dd véi dung dich FINOz dam dac ngudi
tao ra 0,336/ khi mau nau (do & 0°C, 2 atm)

— Phan II : tac dung véi HNO; loang du thu duge 0,168/ khi
khéng mau, khi ndy héa nau d ngoai khong khi (& 0°C, 4 atm)

a) Tinh khéi lugng mdi kim loai trong hén hap

b) Tink thé tich dung dich HNO; 16M dung & phén I.

Mot hén hgp X gém bat Fe va bot MgO hoa tan vita dd trong

dung dich HNOg tao ra 0,112 lit khi (do & 27,3°C; 6,6 atm)

khong mau va hdéa nau ngodi khong khi Hén hop dung dich musi

thu duge dem cb can can nang 10,22g

a) Tinh thanh phén phin tram (theo khéi lugng) mdi chét trong
hén hop

b) Tinh thé tich dung dich HNOy 0,8M tham gia phén dng

Nung néng manh bang hd quang dién mdt hén hgp hai khi khong
mau cé thé tich bing nhau va bang 2,241 (de & 0°C, 2 atm) tao
mit hén hap khi mdi (A) trong d6 ¢6 mot khi (B) d& héa nau
ngoai khong khi tao khi C Hoa tan (C) vao HgO vdi sy hign
dién ctia Oy (vira du) tao ra 300g dung dich axit.

Tinh néng dd % va nbng dd molfl cia dung dich axit tao thanh
hiét ring higu suit clia phan ving ddu tién chi dat 15% va ti khoi
cua dung dich axit (d = 1,1).

a) Hoa tan bt Fe vio dung dich H,80, loang, ngudi ta thu duge
513mi khi do &6 t° = 27°C; p = 1,2 atm va mét dung dich A
Ding lugng Fe gdp doi trén bo vao mdt dung dich CuSO, thi
mau xanh cla dung dich nhat din, d&n sau khi két thic phan
Ung tao thanh mot chét rin B mau d6 va mdt dung dich khong
mau C. Tinh lugng sit da dimg trong ci hai trutng hop d6 va
khoi lugng két tda B.
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b) Cho toan bd B vao dung dich HNOj loang ngudi sé thu duge
bao nhitu lit khi bay ra (& dktc) khi B tan hét ?

¢) Nho titng giot hdn hop dung dich A (6 du HpS04 ) va C vao
dung dich thudc tim d&n h&t thi dung dich KMnO4 mét mau
hoan toan. Viét phuong trinh phan tng xiy ra vh tinh khdi
lugng dung dich thudc tim 85% cin dung

64. Hoa tan 16,2g bdt kim loai héa tri 3 vao B lit dung dich

HNOQg 0,5M (D = 1,25g/ml). Sau khi phan dng ket thic thu

dude 2,8 lit hén hop NO, Ny (do & 0°C, 2 atm). Tron hén hgp

khi trén véi lugng oxi vita dd sau phan ung thdy thé tich khi

chi bang 5/6 tong thé tich hén hgp khi ban ddu va thé tich oxi

mdi cho vao

a) Tim kh&i lugng nguydn td cta kim loai vh goi tén kim loai

by Tinh ndng d6 % cia dung dich HNOg sau phan ung

(Trich cdu 12 phu luc dé tuyén sinh 92).

65. Hoa tan 22g hdn hgp rin A (Fe, FeCOjz, FegOy), vao 0,836 lit
dung dich HNOg 1M thi thu duge dung dich (B) va hén hop Ihi
(C) gém COsq, NO :
— Lugng HNOg du c6 trong (B) tic dung vira dd véi 5,516g BaCOy
~ C6 mbt binh kin dung tich 8,96 lit chita khong khi (chi gbm
Qp va Ny theo ti l2 thé tich = 1: 4) co dp sufit 0,375 atm,
nhigt do 0°C. Nap hdn hgp khi C vao binh trén. Sau d6 git
nhist d6 binh & 0°C thi trong binh khong cdn Oy va ép sufit
cufi cling la 0,6 atm.
a) Vigt cac phuong.trinh phan dng xay ra
b) Tinh thaph phdn phén tram (theo khdi lugng) méi chét trong A 7
HUONG DAN GIAI :
— DE giai cc bai tap tif s6 55—61 : Hoc sinh chi cn hoc ki gido
khoa, viét cc phuong trinh phan dng va can bing. Dat &n s 1a céc s8
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mol, 1ap cdc he thite lién quan d&n cdc 56 mol hay khoi lugng, giai ra so
mol 161 tir d6 tinh 1a khéi ludng hoic % khéi lugng mbi chat hose tim
ra ndng do mol/l; nbng dd % hay thé tich cla dung dich

63.a) {Fe+ Hy804 = FeSO, + Hyt (1
a mol amol amol
{Fe + CuS0, = Fe30, + Cul (2)
2a mol 2amol  2amol
() = g = ng, = amol = —220818 o095
224 (273 + 97
273
(1), (2) = mp, = b6 (0,025 + 2.0,025) = 4,2¢
mq, = 64.20,025 = 3,2g
b) 3Cu + 8HNOgz(l) = 3Cu(NOy), + 2NO} + 4H,0 (3)
2a mol da mol
3

Vol = % 0,025 22,4 = 0,7467 =~ 0,75l

”uo")r
Ja mol 2.3a
10

g0, A0 : 158 . 0,6 0,025 = 2,37g

mol + 2MnS0, + 8H,0

Khsi lugng dung dich KMnO, ding : 2»378' 100 . 270¢
5

amol 4a a mol

bmol  36b 2 bmol
NGO +0, = 2NO, (3) M0
a 0,52
Ny + Oy >
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_-a‘-;?’i

16,

ny =atb = —1'\‘)1— (T

DpRNO, Np) = a+0,3b = ,:2?2;%&_ = 0,25 (I
—d— OT3
273

ny, + Opdi = a + 0,3 + 0,52 = Lba + 0,3b = § (a + 0,3b)
5

= 75a+ 1,b6b = 6a + 1,8b
= 1,ba = 0,3b
ba = b (11D
(D) va (I = a + 0,35a = 2,60 = 0,25
= a = 0,1 (mol)

= b = 0,5 mol
M=M= —382 =97 = MaA)
0,1 + 0,5)

b) IHNO, ban dau = 5 x 0,5 = 2,5mol
ngNo, (1) (2) = 40,1 + 3,6.0,56 = 2,2 mol
NHNO, du = 2,5 — 2,2 = 0,3 mol
mHNO, du = 630,3 = 18,9g
T44 sau phan tng * 5000.1,25+16,2—(30 0,1)—(28.0,3 0,5) = 6259

18,9.100% _ (30,

C%HN03 Chf =
6259

H. MUOI NITRAT
1. TINH CHAT VAT Li
Céc mudi nitrat & trang thal rén, ket tinh tinh thé khong mau

dé tan trong nudc. Ung dung chd yéu lam phan dam
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L TINH CHAT HOA HOC

Phan ung dac trung la phdn dng nhigt phan cho Oy

1. Nhiét phidn mudi nitrat clia kim loai manh (trudc Mg)

o]

t
Nitrat K(Ca, Na}) — nitrit K(Ca, Na) + Oyt

tD

2KNO, 2KNO, + O,

100°C

2. Nhiét phan mudi nitrat cia kim loai trung binh (Mg — Cu)

tl!
Nitrat (Mg —> Cu) = oxit kim loai + NOg + O,

]

t
Cu(NOg)y = CuO + 2NO, + L 0,
2

3. Nhiét phin mudi nitrat cita kim loai y&u (Sau Cu)

o

t
Nitrat (Ag — Au) — kim loai + NOyt + Op%

o

¢
2AgNO3 = 2Ag + 2N02? + OzT

1. UNG DUNG

Muéi nitrat chd y8u ding lam phan bén ngoai ra cdn ding ché
tao thufc nd (vi du thudc nd den gdm 68% KNO, , 17%C, 15%S).
Phudng trinh chdy cta thudc nd den :

o

t
ZI{NrOa‘i‘SC'f"S = KzS'i‘“BCOz?’i‘NgT “}‘Q
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Iv.

67.

68,

PINH TINH ION NO; (Nhan bigt ion NOg)

Cu, H,80, d
Dung dich nitrat ———— dung dich mhu xanh -+ khi mau niu

Cu, H,80, d 0,
S¢ @8 phan ung : NOg ~—————> NO —> NOy

Phudng trinh phan dng :
3Cu + 8H” + 2NO; = 2NO + 3Cu®* +4H,0.
g 9NO + Oy = 2NO, '

BAI TAP

. Bing phuong phép héa hoc nhan bigt cic héa chit dyng trong

lo mét nhén :
— Céc dung dich : NH,NOg , Cu(NO3); , K5C0O3 , NagS0y
— Cac chat bat : Fe(NOg)3 , Cu(NOy)y , AgNOg , NaNOg, NH,NO,
— Cac chit bot : Cu(NOg)g , ANOg), , Fe(NOg)s , Hg(NOg)s -
C6 thé ding HyO va phuong phap vat li &€ nhin bigt cac chit
bot sau ddy dyng trong chc lo mat nhan : KOH, FeClg, MgS0y,
FeSO, , NH,CI, Hg(NO3),

C6 6 dung dich : KOH, (NHg)80,,KsCOs,Ba(NOy)g,

Ph(NOQg)y, CaCly dyng trong 6 &ng nghigm mat nhan. Dé nhan’

hist ngudi ta dénh sB céc &ng nghidm tir 1 dén 6 thi nhan thiy:

— Cho mét giot dung dich (3) vio dung dich (6) thiy xufit hign
két tha, ndu lac thi k&t tha tan.

— Dung dich (6) khong phén dng véi dung dich (5) va cho khi
mui khai véi dung dich (2) '

— Dung dich (1) khdng tao két tia v&i dung dich (3), 4), (6

~ Dung dich (2) va dung dich (5) déu cho két tha trang vai (1),
(3), (4).

Hay suy luan d8 tim ra céc chiit & cic lp, viét phudng trinh phan

ing minh hoa
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69. Nhung cip chit nao sau day khong tén tal trong dung dich 7
Viét phuong trinh ion va ion thu gon ?

a} NH4NO; + Ca(OH)g —
b) Cu(NOjy)e + KOH —
¢) NaNOy + HCl —
d) KNOg + Hy80, &d + Cu —
e) Al(NOg); + NaOH du ~>
) Fe(NO4)3 + KOH du —>
70. G5 hai dng nghiém :
- Cjng nghieém I : dung dung dich KNOg
- 6ng nghiém II : dung dung dich Hy30, loing
o Che vao mbi 6ng mot migng vun ddng nho : 6 hai dng nghigm
d8u khong c6 hidn tugng gi xay ra.
o P8 hai 6ng nghidm vao nhau vh dun nhe thiy Cu tan va ¢

khi mau nau trén mieng Gia thich va viét phudng trinh
minh hoa

71. Mot hén hgp ran X gom Al Mg cho vao dung dich chda hén hgp
hai mudi Cu(NOg), va AgNO; lic déu cho d&n phan tng xong
thu dude mot hdn hop rén Y chia 3 kim loai va mdt dung dich
Z chia hai mudi )

a) Cho biét thanh phfin cda hén hgp vén Y va dung dich Z
b) Tach 1t timg kim loai ra khoi hén hop ¥
¢) Tach 1o titng mudi ra khoéi dung dich Z.
72. Phan tng chay cd ban cla thufc nd den :
tﬂ
2KN03 +3C+ S = NzT + 3002? +K28 + Q
a} Tinh thanh phén % cda thudc nd den theo phuong trinh phan ting
b) Tinh thé tich khi sinh ra & didu kidn chuén khi @6t 1kg thube nd.

04

73.

74.
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73. Nung 27,25g hén hop cac mudi NaNOg va Cu(NOg)g khan, ngubi
ta duge mot hdén hop khi A Din toan bd khi A vao 89,.2m!
H,0 thi thay c6 1,12 lit khi (@ktc) khong bi nudc hip thu
a) Tinh thanh phn phén tram (theo kh&i lugng) cic mudi trong

hén hop.
b) Tinh néng 4 % ciia dung dich tzo thanh, coi tang 40 tan cia
oxi trong nudc la khong déng ké

74. Cho hén hop bot Fe, Cu vio binh chia 200m/ dung dich
H,80, loang du thu duge 2,24 lit khi Hy (& dktc), dung dich A
va mbt chit khéng tan B D8 oxi héa hdn hgp cic san phim con
trong binh, ngudi ta phai cho them vao d6 10,1g KNOy Sau khi
phan dng xay ra ngudi ta thu duge mot khi khong mau héa néu
ngoal khong khi vd mdt dung dich C. P2 trung hoa lugng axit
du trong dung dich ngudi ta cAn 200m! dung dich NaOH 1M
a) Tinh khoi lugng hén hgp lkim loai va thé tich khi khong mau

sinh ra.
b) Tinh néng 46 mol/l cia dung dich HpS0, -

HUGNG DAN GIAT :

Fe + HoS04 () = FeSOy + Ha? (1)
amol amol amol amol
Cu + Hy80, () =%
b mol
6FeS0,+2KNOg+4H,50;4 = 3Feq(S0,)g+KaSO, + 2NO 1 +4H0 (2)
a 2 mol 2 a (mol)
3 3

3Cu + 2KN03 + 4H2$04 = 30“804 + K2804 + ZNOT + 4H20 (3)

b mol 2 b mo} éb (mob)
3 3

HyS0y (ju) + 2NaOH = NapS0y + 2H;0 (4)

c 2¢ mol

nNaon = 2¢ = 0,2.1.= 0,2 mol = ¢ = 0,1 mol (D
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9 ¢
ny, = a = 24 0,1mol
224 hon
a 4
anoamm+~—=—]ﬁo’—1m0,1:>a+2bm0,3 {an
3 101 T
= b = 0,1 mol {I1n
D50, =2+t %a + ig“—b +ec¢=01+012 + 0,1 = 0,4 mol
: . 3
a) Khoi lugng hén hop kim loai : mp, + mg, = 56.0,1+64 0,1 = 12¢
b) Cy . = 2% = am
HyS0, 0,2
I. PHOTPHO VA HOP CHAT
1. PAOTPHO
~ Pidng (Py)
C6 8 dang thi hinh : { = Pgen 1 (P)
- Pdﬁ (Pn)
i. Tinh chit vit N
Ptri\'ng P{den} Pa (n
| — Rin, gidng sap " — Rdn, den bit dd sém
d=184, = 4°C, d=27 d=23
£ = 281°C
- Khing tan trong H,O tan — Khéng tan Khéng tan trong H,O
trong CS, , C;Hy, éte trong H,0 vi txong C8,
~ R&t dée, dé giy bong ning. = Khéng dbe Khéng dic
Vi vay phai hét sic cdn thin u
khi ding Py,
- Khéng bén, ty boc chdy & — Khéng bén dé Bén & t° thudng, bic chay
£ thudng; 48 1au bién chim l4u chuyén &§ 240°C; & 416°C khing
— Py _thanh Py | b khing khi = P, 0
: @
a6 ' 7€
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2. Tinh chat héa hoc : P tringvaPdo: P tring hoat dong manh
hon P do.
g) Tc dung voi cht oxi héa :
4P(t) + 302 = 2P203 + lan quang + Q

14 L

t'=400C
4P(t) + 502 T— 2P205 4+ lan quang + Q

2P{t) + 3012 = 2PC]3 + Q
BP(dé) + SHN03 + ZHQO = 3H3P04 + 5NO

o

t
BP(d(’)) + 5KC¢103 E—— 3?205 + 5KC}

{ma 5at)
b) Tac dung véi chilt khir: "/
('.
9P, + 3H <___....36°°C 2PH, 1 + Q A ﬂ/‘
(t) 2 200 atm 3 |

photphua hidro (photphin) '
mui ¢4 théi, déc
0
ZP{t) “+ SMg = Mg3P2
o

£
EP{t) + 3n = ZD3P2 (thué’c chudt)

(mudi photphua dé bi thiy phan :
TngPy + 6H;0 == 3Zn(OH)y| + 2PHs")

3. Pifu ché P :

0

Cag(POy)p + 3505 + 5C 3CaSiOg + 5CO1 + 2P (hoi)

[1. HGP CHAT CUA PHOTPHO

1. Anhidrit photphoric : (P203)

a) Tinh chdt vat fi : chat bdt tréng, khong mii, khong doc,
© = 565,6°C, hit &m manh

7 GT HOA HOC 11 {CHUYEN) a7



b) Tinh chat héa hoo : P05 1a mt oxitaxit
PoOy + H,0 = 2HPOj; (axit métaphotphoric : déc)
HPO; + HyO = H3PO, (axit photphoric khong doc)
¢} Biéu ché :
4P + 50, E—j 2P,05
2. Axit phaotphoric HiaPOy4
a) Tinh chat vt [i
HyPO, 12 mbt chét 1én, khong mau, dé hit hdi nuée trong khéng
khi &m, nong chay & 42,5°C, v tan vd han trong nudc.
b) Tinh chat héa hoc
- Axit photphoric la mdt triaxit
HyPO, &= H™ + HyPO; == 2H" + HPO}™ == 3H" + PO}~
Thi dy : HyPOy + NHy = NHH,PO, Amoni dihidrophotphat
HaPO, + 2NHy = (NH4),HPO, Amoni hidrophotphat
HaPO, + 3NHy = (NHy)3PO;  Amoni photphat

- Axit photphoric Ia mdt axit trung binh, né y&u hon so véi céc
axit HCI, HyS0,, HNO; = Trong dung dich HyPO4, ngodd nhing

phan t& HyPO,, con ¢6 cac ion HY, HyPO7, HPOZ™ va PO§~
~ Dung dich H3PO, c6 céc tinh chit héa hoc cia dung dich axit :
Tac dung lén chit chi thi mau, dung dich bazo vi oxit bazo.

Thidy: Neutilengpo inyaon = 1:1
HyPO, + NaOH = NaHPO, + H,0
Phuong trinh ion :
H" + HyPO; + Na* + OH™ = Na* + HyPO; + Hy0

Ngoai ra HgPO, ¢6 thé tde dung voi nhing kim loai
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Of

¢} Diéu ché va ung dung
Trong cong nghigp :

(dae . 4) it tan

Cay(PO,)g dude H8y tif quang apatit hoac quang photphorit

HgPO, ding d8 sén xuit phan bén héa hoc (phan lan)

3, Muéi photphat
Tuong ding véi HaPO, c6 ba loai mudi : Mudi trung hoa P03y
va hai mudi axit (HPOZ™ , HyPOy)

\ Cation
Anion ™ kim loai kiém Amoni chc kim loai khae
gdc axit
3_—
PO, Tan Tan Khing tan
. hodc it tan
HPO, Tan Tan
H,PO, Tan Tan Tan
BAI TAP

5. Vit cac phuong trinh bifu didén cdc bién héa sau :
a) Photpho —> anhidritphotphord — anhidritphotphoric =
-> axit métaphotphoric = axit photphoric - natriphotphat =
-> bac photphat
b) Photphatcanxi -> photpho — axitphotphoric -> canxiphotphat -
-» canxidihidrophotphat = canxihidrophotphat - canxiphotphat
76. Goi tén va cho bigt tinh tan cla cdc chét sau :
Mg(HoPOy)g s AIPOy; (NH)HPOy , RbaPOy, Fey(POyq)g, FePOy,
KsPO,
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77. Viét cac phuong trinh phan dng difu ché : supephotphat dadn
(Ca(HgPO,), -+ 2Ca804) vh supephotphat kép Ca(HoPOyu)y tu
quang pirit va quang apatit.

'78. Cin bao nhitu quang photphorit cluia 80% Cag(PO,), 48 thu duge
1 téin P cho rang sy hao hyt trong qué trinh san xuét bang 5%.

79. Cé 20g hén hgp gém BaSO0,, Caz(PO,),, CaCOy, NagPO, dem
hoa tan vho nude thi thiy cbn lai 18g chit khoéng tan. Cho 18g
nay téc dyng véi HCI du tao 2,24 lit khi (do & dke) va khoi lugng
chéit khong tan 1a 3g Tinh thanh phén phfn tram (theo khéi
lugng) mdi chét trong hon hop.

80. Thém 250m! dung dich NaOH 2M vao 200m! dung dich HyPO, 1,5M

a) Tim khdi lugng mudi tao thanh ?
b) Tinh néng 40 mol/l cda dung dich tao thanh 7

HUGNG DAN :
Phén dng gita NaOH va HaPO, ¢6 thé xay ra nhu sau :

NaOH + HgPO, = NaHyPO, + H,0 (1) » [Ne0H - 1
1mol : 1 mol a mol ngpo, 1

INaOH + HgPO, = NapHPO, + 2H0 (2) » “NaOH -2 _ 9
2mol 1 mol b mol o, |

3NaOH + HzPO, = NagPO, + SH,0 (3) > “NaOH 323
3 mol 1 mol N PO,

et

:.nNEOH - 01252 f &_5. B 1,67=¢1<1,67<2

¢ day
nH:,PQ, 0,2 . 1,5 0,3

= ¢b hai logi mudi NaHyPO, va NagHPO, tac thanh theo (1) va (2).
Dat a mol, b mol ldn lugt 1a s§ mol cla NaHyPO, va NapHPO, tao
thanh do (1) va (2) ta ¢6 :
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Lt

DNgOH = 2b +a=105 3]
nHSPOd =b+as= 0,3 (II)

MH~-U) = b=02=>a=0,1
myatpo, = 12001 = 12 ; my, yeq, = 142.0,2 = 28,4g

» Téng thé tich dung dich = 250 + 200 = 450 m! = 0,45

[NaH,PO,] = 2L = .2aM
0,45
0,2

02 = p44M
0,45

It

[NapHPO,]

81. Khi d6t chay hoan toan 6,8g mot hop chét (A) thu duge 14,2g Py0g
va 5,4g Hy0. Néu cho 37m! dung dich NaOH 32% (d = 1,35) tac
dyng véi san phim cia phn Ung trén thi sé tao ra dung dich mudi
gi 7 c6 ndng @ % la bao nhigu ? Cho bigt CTPT cla (A)

HUGNG DAN GIAI :
_ 142.62 _ g9,
142

my trong 5,4g HyO = -sifi‘-é—% = 0,6g

mp trong P205

my + mp = 0,6 + 6,2g = 6,8g = mr,y = A chichia H,P
= Cong thic tdng quét clia A : P,H, (x, y Ja s8 nguyén duong)
Phuong trinh phan tng chiy (A) :

0

t
9P, H, + (5"; Y)0, — xPy05 + yH0

2(31x+y) x 142(g) y.18(g)
6,8¢g 142(g)  5,4(g)

> 1422 _ 18y o gy oy >
14,2 54

= A cb cong thic nguyén dang : (PHg), (n I s0 nguyén duang)
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n chico the = 1 va CTPT (A) : PH,
37.1,35 . 32
100 40

14,2

Np o, = == = (,1mol
B 142

Cac phan ung co thé xay ra -

NuoH = = (,4mol

6NaOH + P,0; = 2NagPO, + 310 (3)

3 day ZNeOH .. O _ 4
anos 0,1

khép (2)

= chi ¢d phudng trinh

(2) xay ra .

Co%NagHPO, = — 142201100 44 4q
(14,2 + 5,4 + 37 1,35)

K. PHAN BON HOA HOC

Phan bon héa hoc Ja nhiing héa chit cé chia nhing nguyén to
dinh dutng (C, H, O, N, P, K, Mg, Ca, Fe ) dung & bén cho
cdy trong nhdm nang cao nang suét

Cé 3 logi phan bén héa hoc co ban I phan dam, phan }an va
phan kali.

I. PHAN BAM

Phan dam cung cfip nito héa hdp cho cay dusi dang ion NO;; V&

ion NH;

Phan dam cb tde dung lam cho ciy tréng phat trién nhanh manh,

canh l4 xanh tudi, cho nhiu hat, nhidu cf hosc qua.

1, Phiin dam amoni : Li cac mudi amoni :

NH,Cl, (NH,)380,, NH,NO,
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Mudi amoni Fam cho ddt chua thém (¢d pH < 7) do déa chi thich
hop voi loal dat it chua. U nhigt dd cao hoic gap chit bazo manh,
mubi amoni bi phan hity cho NHy bay ra. NHyNOg va (NH,).80,
duge ding phd bign.

- NH4NOg (chia 35% N} la chat k8t tinh tréng dd hit dm va
vén cuc Sau khi bén amoni nitrat (con goi la dam hai 14) vao dat
né phan li trong dung dich :

NH4NO; = NHy + NOj
Céc fon NH va NOj déu cé th8 dugde cay hép thu

~ (NH,)oSO, (chia 21% N) dé tan trong nudc, d@ hit &m

2. Phin dam uré : (NHy)5CO la loai phan dam t3t nhét hién nay,
6 46% N, khong tam thay d8i do axit—bazg cia @4t do d6 thich hgp
véi nhibu loai cay trong. Trong ddt uré bign ddi dan thanh amoni
cachonat

(NHz)zCO + ZHQO = (NH4)2603

3. Phan dam nitrat : La cdc mudi nitrat : NaNOg (chia 16,1% N},
Ca(NOg)y (chda 17% N) Tile % N thyc t& thép vi thudng ¢6 Jan nude.
Phan dam nitrat diing thich hop cho nhing ving dat chua, min

1. PHAN LAN

Phén tan ding cho chy & thii ki sinh trudng né thuc ddy cdc qua
trinh sinh héa, qua trinh trao d6i chét, cé tic dung lam cho cly cing
cap, hat chéc, qua hoac cl to.

1. Phan lan ty phién : C6 thé dimg truc ti€p quang Cag(POy)s
lam phan bon la thit ré tién nhat; tuy khong tan trong nudc nhung
tac dung vdi cdc axit hiu cd c6 sin trong dat houc dudc tidt ra tit ré
mot =3 loai cay. Vi vay bot Cag(PO,), duge ding & nhitng ving dat

chua. Trém bdt quang photphat va bt da dolomit (CaCCOq MgCOg) &

nhigt do 1000°C ta c6 phan lan nung chay.

103



2. Supephotphat : Tén thong thudng la supe lan; cé thanh phin
chinh Ia Ca(H,P0,), . C6 hai loai supe lan don va supe lan kép.

a) Supe 1an don. (Supephotphat don)
Supephotphat don (Ca(H,POy), + 2CaS0,)
Cag(PO,)p + 2H,S0, = Ca(H,PO,), + 2Ca80,
b} Supephotphat iép. Ca(HPO,)y
Cag(POy)e + 4H3PO, = 3Ca(HaPOy),

3. Amophot : Amophot 1 hén hop cic musi NH,H,PO,,
(NH4),HPOy , khi cho amoniac tic dung véi axit photphoric ta s& thu
dudc hén hgp hai mudi trén
fil, PHAN KALI

Phan kali giip cho cay tring hdp thy duge nhiu dam hon, cin
cho vigc tao ra chit dubing, bot, xo va ddu.

~ Kali clorua KCl la loai phan kali dudc diing nhidu nhat KCl
duge diéu ché t nhing loai quing cé KCl nhu sinvinit, cacnalit. .

Sinvinit 12 hén hop gdm chi y&u c6 KCI va NaCl D8 tach riéng
KCl va NaCl ngutsi ta dya vao do tan cta ching.

— Ngoai ra, c6 th€ dang céc mudi K480, , KyCO4 (thuting goi la
bé tat) .. lam phan kali.

HUGNG DAN VA PAP S6 CHUGNG N
9. my, = 102,8g

10. 50% N, 16,67% Hy, 33,33% NH,
18. al M = 92, b) N204 ) C) d = 3,}.7
20. NO,
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21.
22.
23.

32.
33.

34.
45.
56.

57.
58.
59.

60.
61.
62.
68.

72.

73

78
79

a) At NOg ;B NyOy , b) % Vis-py 189 %

by % Vy, = 66,7% ; % Vo = 33,3 %

a) 36,21g, b} Vyo=2,0161; VNz()z 0,672 lit; ¢} Vy4q HNO, = 660ml
427,2ml

a) 0,222171 I NHy ; b) 11,02 lit dd NaOH

a) C% = 18,2% ; b) Cyy = 3,4T™M

NH,HCO,

HNO, dac : myno, 48 oxi héa = myyo, tao mudi = 25,2¢g

HNOj long : mgno, dé o?ci héa = 8,4g ; myno, t20 mudi = 25,2g

31,75% Cu ; 35,71% Ag ; 32,56% Au
99,3% Al ; 70,7 % Zn
a) 3,9g Zn ; 16g CuO ; b) Crgino, = 10M

a) 1,08g Al ; 0,72g Mg ; Vuno, = 3, 16ml
a) 67,74% Fe ; 32,26% MgO ; b) Vino, = 200m!
C% = 1,26% ; Cy = 0,22M

Ong nghitm 1 : Ba(NOg)p; 2:(NHS04; 3:Pb(NOg)s |
4:CaCly; 5: K005 ; 6 : KOH

a) 74.81% KNOj ; 11,85% S ; 13,34% C ; b) 332 dm’
. a) %NaNO; = 31,19% ; %Cu(NOy), = 68,81%; b) C%HNOg = 12,6%

. 6,58 tin
. 10% NagPO, ; 15% BaSOy ; 50% CaCOy ; 26% Caz(POy)p
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Chiuong /il. CACBON - SILIC
2 . 4
Cachon : 16(3; va Silic ?2813
1. Dang thit hinh

a} Cacbon ¢6 8 dang thit hinh : Kim cuong (1t cing), than chi
(dén dign) va cacbon Ngoai ra cdn c6 cachon vb dinh hinh (than,
m6 héng), c6 kha nang hap thu t5t. Méi phat hien gan day 1a Cg,
dang trai banh

i
i
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Kim cudng Than chi (Graphit) Cacbon Cegg

b) Silic ¢6 thé & dang tinh thé (mau xam, don, hoat tinh thap)
hay 6 dang vd dinh hinh (bot nau, kha hoat dong).

2. Tinh chdt héa hoc
a) Tac dung véi don chat
— Kim loai : 4] nhiét do cac (> nhiet db noéng chay)
Ca + 2C = CaC, (Canxi cacbua)
2Mg + 8i = Mg,Si (Magie silixua)

— Hidro : Cacbon tac dung cho hidrocacbon, silic tac dung chosilan :

Ni , 500°C
C + 2Hy === CH, : métan (silan : SiH,)

chdy hodn todn

C + Qg ==—==x= (0,
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COZ -+ C = ZCO

400 - 600°C
Si+ Qp === 8§i0,

2000°C
— V@ nhau : Si + C =— §5iC

b) Tc dung véi hop cht
— Nuéc : Cacbon kit oxi cla nude & t° cao :
HyO+C = CO+ Hy
hay 2H,0 + C = COp + 2H,
— Axit : Cachon tic dung véi axit co tinh oxi héa
C + 2HpS04 ggc, néng = CO2 F 280, + 2Hs0
C + 4HNO; gsc, nong = COgq + 4NOg + 2Hz0
Silic khong tac dyng vdi axit & diéu kien thudng
— Bazd : Chi silic tac dung :
Si + 2KOH + H,0 == Ky8i05 + H,y
Cachon 12 mdt chat c6 tinh khi tuong d6i manh, & nhiét d) cao:
COy + C = 2C0O
hoic O +C = Cu+CO
nhung  CaO + 3C = CaCy + CO (C ty oxi héa, ty kha)
— Véi mudi : C + 4KNOg = COy + 2K;0 + 4NQ,
3. Hop chit cha cacbon
a) Oxit
Cacbonaxit CO : khi khong miu, khong mii, rit doc
— Bc chdy trong khong khi & gin 700°C :
. 2C0 + Oy = 2C0, + 135Keal
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duge véi NaOH : CO + NaQH

— Phan ung k&t hgp :
CO + Cly = COCly (phosgen)

° > 120%
3C0 + Cr ——oes Cr{CO); cacbonyl crom

~ Phan dng kht oxi cia kim loai oxit & nhigt do cao :
CuO + CO = Cu + CO,
FesOg + 8CO = 2Fe + 3C0, (qua nhifu giai doan)

co,t co,t co,t’
(FegOq —— Feg0y — Fe) —— Fe)

CO lam xAm dung dich PdCly (paladi clorua) :
CO + HgO + PdCl, = Pd| + 2HCI + €051
Vi vay dung dich PdCl, ding dé phét higen CO (da it)
C+05 = COy +
* Khd : { 2 2+ Q

COs + C = 20C0 - Q
— Khi than

. ] CF02 = €O+ Q
“C+HO = O+ Hy~q

— Duge goi a dxit khong tao musi (tuy that ra c6 thé tic dung

150° - 200°C

HCOONa)
Khi cacboric COy . Khi khong mau, héa léng ichi nén d&n 60 atm,

néu cho bay hoi nhanh sé tao tuy8t cacbonic (nudc d4a kho) do sy thu
nhiét manh cda qua trinh bay hoi.
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— La mbt oxit axit nén tic dung véi bazg va dxit bazo.
Ca0 + CO, = CaCOj

CO, + Ca(OH),

CaCOa “+ Hzo

2002 + Ca(OH) 2 Ca(HCOB)E
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R

20

~ Bj nhiét phan mot phdn & nhiét dd cao :

200, = 200 + 0

— Téc dung véi chdt khit manh ¢ nhiét d9 cao :

CO, + 2Mg = 2MgO + C
€O, +C = 2C0
002 + Hg = CO + HQO

b) Hop chét véi Hidro. Xem Hidrocacbon (hiu co)

c) Hidroxit va inudi
~ Axit cacbonic HpCO; : la mbdt axit ygu, khong bén (chi lam

nuéc quy hoi héng) nén chi tic dung vdi bazd manh.
~ Musi cacbonat (trung tinh vh axit)
— Bi nhigt phan :

o

t
CaC0y = Cal + COyt

NapCO, 2 NagO + C0p1 (£ > 852°C)
— Téc dung véi axit manh phong thich COp
9HCI + K,C05 = 2KCl + H0 + €Oyt
Né&u pho tit tit dung dich axit vio dung dich mudi cacbonat va
khufly déu thi phan dng co thé dién ra theo thd tu :
HCI + K,C05 = KHCOg + KCl

cho d&n khi hét KoCOy ma vAn thém axit :
HCl + KHCO53 = KCI+ COyt + HgO

- Bj thiy phan trong dung dich :
NapCOjz + Hy0 = NaHCOz + NaOH
NaHCO3 + H20 = NEOH + COzT + Hzo
it
(HCOq)
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Quan trong - NalICO, la mudi tan, tuy tan it hon NagCOg va lkét
tua trong dung dich NEF4Cl béo hoa :

NaCl + NH,HCO,; = NaHCOg4 | + NH,CI (dd bao hoa}
Canxi cacbua CaCy

X 2000°C *
= Didu chg: Ca0 + 3C —— CaCy+CO

(Voi stng) (than cdc)
— Tac dyung vdi nude hodc cde dung dich axit :
CaCqy + 2H0 = Ca(OH)p ! + CoHyt
CaCy + 2HCl = CaClg + CoHyt

4. Hyp chit cna Silic
a) Oxit
Silic dioxit Si0, : Chét rdn khéng mau, cé trong thach anh, cat
tréng
— Khoéng tan vk khong tde dung véi nudc
~ Khdng tdc dung véi axit, trit axit flohydric :
Si0g + 4HF = SiF, + 2H,0
— Téc dyng vdi bazg & nhigt db cao :
SEOZ + 2Na0H = NaZSIO3 + Hzo
b} Hop chat véi hidro
* Silan SiHy : khi khong bén, ty bdc chdy trong khong khi :
SIH4 + 202 = SiOZ + 2H20
c) Hidroxit vAd muéi
» Axit silicic HpSiO3 : Axit rt y8u (< HyCOy ) tao két tha keo
trong nudc va bi nhigt phan :
800°c
HzSiOs e 8102 + Hzo
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» Mudi silicat :
— "Thiy tinh tan" : NagSiOy , K,8i03 c6 phan ung kigm trong
nude (tao "thiy tinh long") -
NagSiOy + 2Hz0 = Hy8i03) + 2NaOH
— Thiy tinh thudng : NagSiOg . CaSi0y 45i0; hay :

Na20 Cal . GSiOZ

LUYEN TAP

1. Khong dung thém héa chat khac, ndu cdch phan bigt 6 dung dich
sau, chia trong cic lo mét nhéan : NHHCOz, NaHSO, ,

NQI'ICO:a s Mg(I‘ICO3)2 y NEI?SO:; va BE(I‘ICO3)2

HUONG DAN GIAT :
a) Bun nhe cac mau thir:
~ Hai mhiu Lkhong phan ung, khéng d&u higu bién déi la
NaHSO, va NaySOs, dénh diiu 1a A, B
— Hai mAu cé sii bot khi va xufit hidn két tda tréng I
Mg(HCOy), va Ba(HCOy)y, dénh défu 12 X, Y

o

MgCO, | + HyO+C0p1

I

Mg(HCOy),

H =

BE.(HCOs)z
— Hai miu c6 sdi bot khi va dung dich trong suft la

NH4H603 va NBHCO3 .

t
2NH4HC03 = (NH4)2CO3 + Hzo + COzT

o

t
9NaHCO, = NayCOj + Hy0 + €Ozt
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Cd can hai dung dich sau thi nghiém 1rdi nung nhe, miu tao miu
khai 1& (NH4)9CO;3, mau NapgCOy khong phan tng, khong diu hitu
{(vi chi nung nhe) :

EO
Nhu vay, nhan bigt duge NH,HCO, va NaHCO; .

b) Lén fugt thar X, Y vai A, B :
— N&u X la Mg(HCOg), : 8 tao bot khi vdi NaHSO, va tao két
ta vOi NaySO; nén phan bigt dudc ca 4 chét :
Mg(HCO,), + 2NaHSO, = NagS0, + MgS0,+2H,0 + 2C0,1
Mg(HCOg)o + Nap80g = MgS03| + 2NaHCOq
~ N&u X 1a Ba(HCOg), : 56 tao bot khi va két tia véi NaFSO,,
nhung chi tao két tha vdi NagSO; nén cling phan bigt dudc ca 4 chat .

BH(H603)2 + 2N3HSO4 = N82804 + BaS(),;& + 2H20 + ?"COZT
Ba(HCOy)s + NagS0g = BaSOy{ + 2NaHCO,

2. Khi nung 25,9 gam mudi khan cla mdt kim loai héa tri 11 thi ¢
hdi nudc va khi cachon (IV) oxit thodt ra. Sau khi lam lanh, khi
thoat ra dugc dan qua lugng du than nung 6 thi sau khi phén
ing hoan tohn cb thé tich tang 2,24 lit (didu kien titu chuén),
Xac dinh cdhng thdc mudi 43 nung
HUONG DAN GIAI :

San pham khi sau khi nung 14 hdi nude va khi CO, nén mudi khan
da dimg Ja mudi hidrocachonat ca kim loai M héa trj I : M(HCOg)
a) Trudng hgp 1 : Chi xay ra phan dng :
to
M(HC03)2 = MCO3 + H2OT + 002? (I)
Sau khi lam lanh, chi cdon khi COy

i

3
CO, +C = 2C0 (2)
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Sau phén ng (2) thé tich khi st g&p doi theo gia thigt, thé tich

tang 2,24 lit nén

V002 e 2,24 Ht = 11002 = 0:1 = nmué'i

Do d6 : Mg = M+ 61x2 = ?6541‘:9_ > M =137:Ba
K&t luan : Mudi da nung la bari hid,rocac:bonat Ba(HCOg),
b} Trutmg hop 2 . Khi nung, da xy ra hai phan tng :
M(HCOy)s i MCO; + HyO1 + COg1
MCO,q £ MO + COyt

0

M(HCOg); = MO+ H 01 +2C0;1 (1)

0

Khi COy qua C nung @ : COp + C = 2C0 )

Li lugn tuong ty : Dhgo, = 0,1 (mol)

n = 0,05 (mol)

mudi

M = M+61x2 = .(Z)E{;% = M = 396 : vb nghitm

3. P&t trong khong khi mdt hop chét A cta silic vi1 hidro (trong dé

6 12,5% hidro theo kh&i lwgng) Chét B sinh ra ket hgp vdi
kism cho mudi C Khi cho mufi C téc dung véi axit clohidric
thi o6 k&t tha keo tao thanh Nung két tda nay duge 30 gam
chit B.

Bigt 1 gam khi A co thé tich 0,7 lit. Xdc dinh cong thic, tén
goi ciia A va thé tich khi A da ding. (Thé tich khi déu do & dieu
kign tieu chuin).

HUGNG DAN GIAI

Cong thic phan tit cda A @ SiHy: x:y = —=:—— = 1:4
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Mat khdc : pV = nRT = 2 RT
M

M, = mRT _ 1x224
pV 0,7
Vé.y : MA = (SiH4)n =32 = n = 1

= 32(gam)

Cong thic phan t cla A la SiH, : silan

Céc phan tng :

(4) (B}
8i0g + 20H” — SiOZ~ + H,0 @)
mudi silicat (C)
SiOF™ + 2HC1 — HpSi0q ) + 2C1” 3
axit silicic (i keo)
t0
HgBi0g =—~—— 5i0, + H,01% (4)
(B)
Tit phuong trinh (4) : npg = 80 _ . 0,6 mol
28 + 32

Thes céc phudng trinh (1), (2), (3), (4) :
ng = ng = 0,5
nén : Vy (@ktc) = 05 x 224 = 11,2t
4 Nung 16,8 gam hon hgp X gdm MgCOg va CaCO, dén khéi ludng
khong ddi, 181 din khi thu duge vio 180ml dung dich Ba(OH),

IM thi thu dugc 33,49 gam két tda. Xdc dinh thanh phin %
khti lugng cdc chat trong X ?

HUONG DAN GIAI :

Goi %, y lan lugt 1a s6 mol cia MgCOy, CaCOq trong X
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tU
Khi nung : MgCOg = MgO + COy 1 (1)

1]

¢
C3.003 = CalD + COzT (2)
Dén khi CO, vao dung dich Ba(OH), s& tao ket tda BaCO; :

— 33,49 — 0,171.“01 < nBa{OH)zz 0,18 mol

197
nén c6 thé co hai trubing hop :
a) Truong hgp 1 : COp chi tac dung véi Ba{OH); theo mdt phan
tng duy nhat, tao BaCOg :
COy -+ Ba(OH)p = BaCOg! + Hy0 (3)

"BaCO, §

Ta cb he : Téng s& ngp, =Xty = 0,17
my = 84x + 100y = 16,8

Tim duge y = 0,1575 = mgycq = 16,75

16,75 100% _ g3 759,
16,8

% MgCOy = (100 — 93,75)% = 6,25%

Két luan @ % CaCOy =

b) Trudgng hop 2 :

Trudc hét COy + Ba(OH)y = BaCOz| + H,0 (3)

Cho dén khi het Ba(OH)g, da dung 0,18 mol CO, va tzo 0,18 mol
BaCO,4 | . Gia thigt xac dinh chi ¢6 0,17 mol BaCOg{ nén da phai
¢6 0,01 mol BaCOjy tac dung tigp @€ tao mudi axit tan, theo phudng
trinh phan dng :

CO, +H O +BaCOz = Ba(HCOp), &)

0,01 mol «— 0,01 mol
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Nhu vay tong s8 mol CO, da dung la 0,19 mol.

cho =x+y=019
2
My = 84x + 100y = 16,8

Tim dlfdc Yy = 0,0525 = naCﬂCOS = 5,25 gaﬂ}

Két iuan : % CaCOg = 5,25, 100% _ 31,25%

16,8
% MgCOg = (100 — 31,25)% = 68,75%

BAI TAP
Neu cach phan bigt cdc dung dich NagCOy, Nag80g
NapS0y , NagSiUy , NapS bling mét héa chét duy nhat

Chi ding nuéc va khi CO, @€ phan bigt 5 mudi rdn : NaCl,
NHQCOS y N32304 y BB.COa N BESO4

. Xét tuong tic c6 the 6 gita cde dung dich (H,0) cla :

.{'{2804 y NH‘;Ci ) N228108 N KOH

. Db tan & 20°C cha mdt s6 chét trong HyO nhu sau :

NaCl  :36g NH L :372g CaOH), :0,165g
NaHCO4:9,6g NH,HCOg :21g Ca(HCO4)5 : 0,166g
Theo cédc sb lidu trén, gial thich :

a) Vi sao Ca(HCOg), la mdt chét it tan (khé tan hon CaS0, : 0,20g),
binh thuong sé két tda, nhung khi théi COy vio nudc voi
trong, s& héa duc N&u thdi ti€p thi né lai trong dén, dén
trong sudt ?

b) Cdch san xu#t NaHCO; (tit mudi an, amoniac va COy)

¢) N6i NaHCOj la chat it tan hay chét tan (it) s& ding hon ?
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9. Xt {i hén hgp canxi cacbonai va kém bing dung dich HCI du thu

duge 17,92 lit hén hgp khi Sau khi cho hon hgp cde khi thu
duge qua dung dich 32% kali hidroxit vita dii d8 phan ung hét
véi.khi, thu dude mudi kali cacbonat, va thé tich hon hgp khi
gidm 8,96 lit Tinh khoi lugng mbi chat trong hon hgp dau va
the tich dung dich kali hidroxit da dimg (bigt dung dich cé ti
khoi 1,31 va cdc thé tich khi déu chuén).

10. Dan tir tit 5,6 it (1,2atm; 136,5°C) hbn hop khi (X) gom CO va

H, (c6 11 khéi hoi so véi Hy bing 4,25) qua mt dng chia 16,8g
hén hop (A) gdm Fe, FeCOy , FegOy nung néng Thu toan bo khi
bay ra khoi éng ta duge hon hgp khi (B) va trong ¢ng con lai
hén hop rin (D) Cho hén hop khi (B) suc qua nude voi trong,
dy thu dudc 7 gam ket tia trdng, con lai 1,344 lit (dktc) cia
mot khi (B) khong bi hép thy

Ly chat ran (D) hoa tan hét trong dung dich H,S0, loang,
du thu duge 2,24 lit (dkte) cta khi (E) va mét dung dich (L).
Dung dich (L) lam mét mau vira dd 95 ml dung dich thutic tim
néng 46 0,4 mol/lit
a) Vit cic phuong trinh phan ung

b) Tinh kht lugng cac chét c6 trong hén hop (A) va hon hop (D) ?

(Bdeh Khoo 1980}
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CHUONG Iy, BAI CUONG HOA HOC HUU cd

A. TONG QUAT VE HOA HOC HUU CO

I. BINH NGHiA y
1. Héa hoc hitu co : Nganh héa hoc chuyén nghién edu cédc hop
chét hitu co

2. Hgp chat hifu cv : La hgp chét cia cacbon :

— C6 chida cacbon, thuting cé hidro, nitd, oxi va mbt 80 it nguyén
t8 Ihac

— Néu chita thém nguyén t& kim loai thi gol 1a céc hgp chat hitu
cd kim logi, hay 1a hgp chit co kim.

— Tuy o6 cacbon, nhung cic hop chét cachon (II) oxit (CO),
cachon (IV) oxit (COy), cdc mudi cachua (nhu AlyCq, CaC,y . ), cic
mudi cachonat trung hda va hidrocacbonat (nhu CaCOq , NaHCOy4 ,.. )

Céc mudi xianua (nhu KCN, ), axit xianhidric (HCN), . déu 1a cac
hdp chét vb co.

1. BAC DIEM CHUNG CUA CAC HQP CHAT HUU CO

Tuy khong c6 ranh gidi 16 rét gitta cdc chit hitu cd va chit vo
¢d, nhung cac chét htu co c6 mét 6 dac diém chung

1. Trong thanh phin hop chét hiu c 6 thd gap hdu hét céc
nguyén t trong hé thing tuin hoin, song s lugng cic nguyen t&
thutng xuyén tao nén chét hitu co thudng khéng nhiu : nhat thist
phai c6 C, thuding c6 H, hay gap O, N sau @6 dén halozen, S, P, v.v...

2. Lien ket héa hoc gitta céc nguydn td trong phan t& chét hidu
o hdu hét la lién két cong hoa tri, vi thé gita cc nguyén ttt C 6 kha
nang lién két véi nhau tao thanh nhing mach cachon khac nhau (mach
khong nhénh, cé nhinh, mach vong).
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3, Céc phén tng cia hdp chét hiu co thuong chdm va khong hoan
foan theo mdt hudng nhat dinh

4. L hop chat cong héa tri nén lyc lien két gita cac phan tif chét
hitu co thutng 1a luc it phan t& tuong d6i y&u, do d6 céc hdp chat
hitu cd thutng d8 bay hoi, d& néng chay, dé chay va kém bén nhiét so
v6i chét vo cd

11l CAU TAO CAC H(P CHAT HUU CO

1. Phin loai hop chit hiu cd

Ta c6 thé phan chia cic hop chét hiu cd ra thanh hai loai chinh :
hidrocachon vk hop chit c6 nhém chife (hay 2 dé&n xuét clda hidrocachon).

a) Hidrocachon 13 loai hop chét hitu co don gidn nhét, trong thanh
phén phén t& chi chia hai nguyén td 1a cacbon va hidro. Dudi day la
s 48 phén loal hidrocacbon

Hidrocacbon
Hidrocachon mach hd Hidrocacbon mach vong
Ankan Anken AnJra-di-en An-kyn Kicloan-kan A-ren
(Higrocachon (Hidrocachan (Hidrocacbon {Hidrpeachon {Hidrocachon (Hidrocachon
ne} khong no khbng no khong no ving Bo) tham)
cb 1 ndt déi) cd 2 néi dbd) ¢4 1 ndt bo)
CnH2n+2 CnHEn CBHEn-2 CnH2nw2 CnH2n CnH2u—6
CH, CpH, C,Hg GC.H, CeHyg CeHg
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b) Hop chat ¢6 nhém chitw la loai hgp chéit hitu cd od chia nhém
nguyén ti quyét dinh céc tinh chat dac trung cta loal hop chit dé ma
ta goi la nhom chize. Thidu cdc nhém chic —Cl , —OH , -NO,, ~COOH,

vy  Sau day la so d6 phan loai cdc hgp chéat c6 nhém chitc :

THgp chat eé nhém chite

f ; ‘

f Hop chat mot nhém chic Hdp chit nhidu nhém chic
An-<col Phinot An-da-hyt A-xit A-min Tri-ol Amino
{riou} cac-bé-xy-lic axit

C,HOH GH,OH  HCHO  CHCOOH CgHNH, CH,~CH-CH, CH,-COOH
IR
OH OH OH NH,
2, Tinh chit cha mdt s chdt hitu cg tidu bidu
Noi chung, tdt ci chét htu cd déu chay dé cho COy, Hy0 ..
Ngoai ra méi loai hgp chat hitu co déu c6 nhing tinh chat riéng
* Hidrocachon no : Thé v6i halogen

* Hidrocachon chua no : Cong véi halogen (hokic th8 & t° cao)

* Hidrocachon thom : Cé thé cong hotic the véi halogen & didu
kién khac nhau

~ C6 nhém ~OH : T4c dyng duge véi Na, K,.. gidi phéng hidro
— C6 nhém ~COOH : Thé hidn tinh chét axit

120

sy
it

ngl
hii
chy



- —,:;ﬁw
Oy

B. PHAN TiCH CAC HOP CHAT HUU CO

Phan tich hitu co bao gom :
« Phan tich dinh tinh nguyén t6 : Tim bigt chat hiru co co
chita cic nguyén té nao
» Phan tich dinh ludng nguyén 8 : Xac dinh khoi lugng ting
nguydn t& cd trong chit hiu cd
+ Xdc dinh khoi lugng phan i chédt hiu cd
Tir dé, gitip xdc dinh duge cong thic tdng quat, cong thic thyc
nghiem, cong thic don gidn nhét, voi cong thic phan ti cla chét
hiu cd khao sit N&u nghign ciu thém tinh chdt i héa hoc cda nd,
con 6 thé xée dinh duge cong thuc ciu tao cla nd

Thi dy : Khio sat mot hgp chat hiu cg A

phén tich dinh phén tich dinh
- CxHyOz : - (CHy0),
tinh nguyén to higng nguyén 8
CTTQ Cong thic
{chng thic tdng quat) thyc nghiem
xic dinh A téc dung dude
e (3,05 » CHy — COOH
duge M, = 60 vit kim logi, bamd
CTPT CTCT
(cong thiite phéan tif) (cobng thic ciu tao)

1. PHAN TICH DINH TINH VA DINH LUQGNG NGUYEN TO

1. Ngiyén tic chung : Chuyén cic nguyén t8 chda trong chit hiu
¢ thanh cac chit vb co don gian

— Nhan bitt ching (phan tich dinh tinh)
— Can do chiing (phan tich dinh higng)

2. Phuong phap thuc hién :
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* GHI CHU : Phuong phdp xianua d& dinh tinh nitd :
— Nung chat hiu co v6i Na @ néu cd nitd s tao nafri xianua :

4]

t
C+ N+ Na = NaCN

— Cho 8ng nghiém dang nung vio nude lanh : &ng nghitm vo,
NaCN tan trong nudc Sau dé them vio vai giot dung djch sit (ID)
sunfat :

FeS0, + 2NaCN = Fe{CN); + NagSOy
Pe(CN)q + 4NaCN = Na,[Fe(CN)g)
~ Axit hoa dung dich r6i them vao vai giot dung dich mudi sit
(ITI elorua )

4T'eCly + 3Nay[Fe(CN)gl = TFey[Fe(CN)glgl + 12NaCl
xanh PRUSSE

II. LAP CONG THUC CUA CHAT HUU CU

1. Nguyén tiic chung :

Lap cong thic cia chit hiu co bang phuong phap phan tich
nguyén 18 néu trén ddi hoi phai xdc dinh cac y&u 0 sau :

a) Luong chdt hitu co da phén tich

b) Lugng cc sin phdm phéan tich dude

c) Didu kitn gitp xdc dinh khoi lugng phan td M

Do b s tinh duge khéi lugng (hay % khéi lugng) cla mot s6 nguyén
t&. K&t hop véi a d8 tim khdi lugng (hay % khdi lugng) cda oxi, néu co.

~ Khi higt duge khdi lugng (hay % khéi lugng) cic nguyén 6 sé
lap dugc cong thidc nguyén (hay cong thic thuc nghiem).

m mg m
Thi dy : A : C,H,O,N ﬁx:y:z:um—g:mﬁ:——g:ﬁ
e 12 16 14
x:y:z:u=a:f:y:d (nguyén, toi gidn)
cong thie thye nghiem (C,HgONs)y,
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(N6u c6 % khdi lugng cic nguyén 16, thi thay m,, my, Mg, My lan
luot bing C%, H%, O%, N% trong ti J& thie trén).

— Khi bist duge khéi lugng (hay % khéi hugng) cdc nguyén t6,
ddng thui bigt khoi lugng phan tir M, sé lap dude cong thic phén td
ctia chit ay. Vi du @

A CHON, :

mg My mg my my
vi mg, my, Mg, My, My va M déu da bigt, nen xdc dinh duge
%y, 7, u 48 lap cong thic phan td cia A.
. Néu da & cong thic nguyén (hoke gi thiét cho sin, hoac
da tim dude trude dd) thi :
(CoHgO,Ne)n = M
(12« + f + 16y + 140), = M
Tim dudc gia tri cda n, suy ra cong thnic phén ti
2, Thyc hién : Bai toin 1ip cong thide phin ty cin ban

a)} Dang phan tich

San pham phén tich duge :

¢ — (O hoft mudi cachonat
H — H0 DidukiéntimM
N - khi Nz, NOz hoic NHj

O : tim sau eling

Luigng chat
» phén tich

Thi dy :
0,3 gam phin 0,44g COq
chét hitu cd A tich 0,36g Hy0 ; dam, = 30

112ml N, (dktc)

Tim cong thic phan t& cia A ?
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Caeh gidi
~ Chuan bj s litu : tim M va khdi lugng cde nguyén t§ trong
chét hitu co
—~ Lap ti lg thuc :
° néu bigt M : tim trye ti8p cong thic phan
* néu chua bigt M : gidi qua cong thiue nguyén
(Hudng dan trén la cach giai thong thuting Thyc t8 cdch giai
cta bai todn lap cong thidc la 18t da dang vh khong nhat thist phai
theo mdt 160 mon 6 dinh nao)
HUONG DAN GIAT
e My = 30X 2 = 60

* Khéi lugng cic nguyén to :

me = 2% 19 = 0,19(g)
44
0,36

my = 538 2 = 0049
18

my = -2 98 = 0,14(g)
22400

mg = my — (mg + my + my)
= 0,3 — (0,12 + 0,04 + 0,14)
= 0 : chit A khong chida oxi
« CTPT A : C,H N,
12x y _ 1l4u _ 60

0,12 004 014 03

_ 60.012 _,
0,3.12

Tuong ty :y = 8, u =2
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CTPT A . CQHBNQ

— N8u giai qua cdng thic thuc nghigm thi thay d6i cach vigt i
le thic :

* CTPT A : C;H,N,

Xiyru= 012 : 0,04 014

12 14
x:y:u=001:004:001
x:y:u=1:4:1
Cong thic thyc nghigm : (CHyN),
Mat khdc : My = (12 + 4 + 14)n = 60
n=2
Cong thic phan ti : CoHgN,
~ Khong nén giai theo cich tinh % khoi lugng cic nguyén t8 vi
bai toan sé phic tap hon Tuy nhién, néu gid thiét cho sin % khoi

lugng cac nguydn t& thi cé thé dung ngay d& lap ti I2 thdc tim cong
thitc phan ti.

b) Tinh trge tiép tir khéi luong san pham d&t chay
Theo 50 d6 : CHLON; + (x + ¥ = 2)0p > xC0; + LH,0 + N,
4 2 2 2
Theo phuong trinh
phan ing : Mg 44x Oy 14t
Theo 48 b : ag m002 mH20 msz

M _ 44x _ 9y _ 14t (ala khoi lugng chat hitu co

Lap ti s : bj dét chay)

a mgp, Mpo MWN,
Suyrax, yvat

vading : M = 12x + y - 16z + 14t tinh duge z.
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¢} Phuong phap khi nhign ké :

Tinh theo thé tich cac chit tham gia phén dng hay tao thanh &
trang thai khi hoac hoi trong cung didu kign v& nhiét dp va ap sufit
(thong thudng dé lap cong thic phan ti cic hidrocacbon & thé khi)

Thi dy : Khi dat 1 lit khi X, ¢fin 5 lit oxi, sau phan dng thu duge
3 lit CO, va 4 lit hai nude Xac dinh cong thic phan ti X; bist thé
tich cac khi duge do & cing diu kien v& nhigt d vk 4p sufit

HUONG DAN GIAT :

4, cting diéu kign vé nhiét d6 va 4p sufit mot mol cha bat ki chat
lchi nio cing chim thé tich bing nhau Vay ti 12 v& thé tich cing
Ia ti 1o v8 s¢ mol Do @6 ta 6 : Dot 1 mol khi A cin 5 mol khi
Oy, ta0 ra 3 mol COp va 4 mol Hy0

Cong thie phan t& X @ C,H,0,

CXH}'OZ T 502 — 3002 + 4H20

Tit phugng trinh trén tasuy rax = 3; y = 8

So sénh 6 nguyén td oxi § hai v& clia phuong trinh, ta ¢ :

z+8X2 =3x2+4-—2=20

Vay X cé chia C va H; cong thic phan ti CyHg

LUYEN TAP
1. Néu cach xdc djnh kh6i lugng mol phan t4 hoac khoi lugng phan
tl chét theo dinh nghia, dinh luat Avogadro, dinh nghia ti khoi
hoi, phugng trinh trang thai (khi li tudng), dinh luat Raoult
(Ra—un)

HUONG DAN GIAT ;
1. Theo dinh nghia : Khéi lugng mol phan ti cla mdt chat la
khsi lugng tuyet d6i, tinh ra gam, cla 1 moal chat d6 :

_ m (khoi lugng : gam)

n {sd mol)
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Khoi lugng phan tf cia mot chat 1a khdi lugng tuong ddi, so sdnh
véi don vi cacbon, cia mdt phan td chdt dé va cé cung tri s8 voi
khoi lugng mol phan o

Thi du : Vi khi cachonic CO, :
- Khéi lugng mol phan tu : MCO2 = 44gam
— Khéi lugng phan t : MCOE = 44¢ v C
Nhén xét : Kh&i lugng mol phan #d vk khéi lugng phin i déu
ding chung ki hisu M.
2. Dink Ihudt Avogadro
- Trong cing didu kign T, p : Vi bang nhau = st phan td
khi bang nhau
— He qua :
« Cing T, p : Vi bing nhau ¢ s mol khi bang nhau
s Cing T, p : Vipe Phan it khi 1a khong ddi.
Thi du : & 0°C, latm, Vi, phan t& khi = 22,4 lit

Do d6, ishéi lugng mol phan tif khi 1a khéi lugng cla 22,4 it khi
& didu kign tiéu chufin :

M (gam) = 224D

Vé&i D : khdi lugng rigng cla khi 8 didu kign chufin (g/l)
3. Dinh nghia i khdi hoi :
T? khoi hoi clia khi A so vdi khi B ¢

mp _ Da _ My

dAwa—'"_" - — S s
mp Dg Mp

(VA = VB) (VA = VB = Hit)
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Thi du : Ti khai hoi cha A so vdi oxi bing 2 :

*My = 2 MO, = 2.32 = 64
{Néu d Ia t] khoi hoi cla A so véi khong khi thi : d = M )
29

4. Phudng trinh trang thii (khi li tudng) :

~ Néu gid thiét cho khéi lugng m cda mot thé tich khi V& T

va p xédc dinh :

pV =nRT = pV = BR7 = M = mRT
M pV

— Neéu gia thigt cho ti & thé tich khi cda hai chat trong ciing
didu kien T va p :

VA«WkKVBﬁnA:kan:’ —2 = el

5. Dinh ludt Raocult : DO thng nhidt do sbi (hohic 4 gidm nhigt
do dong dac) cia mbt chit khong dign 1i khi hoa tan trong dung moi
duge bidu thi bang cong thic :

Trong d6 :

~ At : D9 tang nhigt do soi hay 46 gidm nhiet dp dong dac

— k : Hang s8 nghitm sbi hay hing s8 nghiem lanh

~ m : Lugng chit tan trong 1000 gam dung moi

— M : Khéi lugng mol phan t& clia chit tan '

Thi dy : Hoa tan 225 gam chit A trong 1kg nudc thu dude mot
dung dich dong dac & —5,58°C. Tim M, ; bi€t hiing s6 nghiém lanh
cua nudc bang 1,86.

» M, = 1,86 22 = 75(g)
5,58
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9. Phan tich mat lwong chit hau co A chi chua C, H, O, thu duge
9224em® CO, (dktc) va 0,24 gam nude
a) Tim cong thic phan td cda A, bist ti khoi hoi cda A so vdi
heli bang 19
b} Tron A véi rugu etylic (CoHzOH) thu duge hén hgp X. Tim
khoi lugng mol phan £ trung binh cta hén hgp X ?
HUONG DAN GIAI -
a) Cong thic phan 1 ela A ¢
* My = 19x4 = 76(gam)
= Khoi lugng cic nguyén 8 :
224

np = x 12 = 0,12
€ 92400 ®)

my = 024 5 - 008

g
18 3 )

(Nhan xét : gia thidt xdc dinh chdt A cé oxi, nhung do khong
bist lugng chdt A da ding d8 phan tich nén khong tinh dude khdi
lugng oxi cé trong A °

Vi khong bigt lugng chidt A cing nhw lugng oxi ¢ trong A nén
phai tim cdng thic phan t¥ qua trung gian cong thic nguyeén).

« CTPT A : CH,0,

=012 008 4.4
12 38

Cong thiic cla A c6 dang : (CaHg),O,, nén :

Xy

My = 44n + 16z = 76
Vi n, z nguyén dudng :

162 =76 44n 2 16 > n = 99 =1
Nén:n= 1, z = 2 Vi CTPT A : C3H802
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B My
Xét 1 mol hon hop X, trong dé chda a mol C3HgO, va (1—a) mol
CoHgO :
My = T6a + 46(1 — a) = 46 + 30a
Vi:0<a<1mnénidb < MX< 76{gam)
(Nhén xét - — Mhh tity thude thanh phin cdc chit cé trong hdn hop
— Néu khéng xac dinh duge thanh phén :
Mubg nbit < Mpn < Mign nhat )

3. D6t chay hoan toan 0,75 gam chat hitu cd A chi e6 C, H, O, N; cho
toan bo san phim chdy din qua dung dich nudc vbi trong co du
thi dung dich nang thém 1,33g va tich ra duge 2 gam k&t tha
Mat khac dinh lugng 0,15 gam chét nay bang phuong phap Kjeldahl
va dén toan bd khi bay ra vao 18m/ dung dick He80, 0,1M Axit
du duge trung hva bdi 4ml dung dich NaOH 0,4M.

Tim cbng thic thyc nghiém clia A

HUONG DAN GIAI :

Khi dot 0,75 gam chit hitu cd A cho 1,33g COq va hoi nude hidp
thu vao trong dung dich nudc vdi trong Trong 46 :

44g 100g

Xg 2g

5y = 44xz=0,88g
100

my o = 1,83 - 0,88 = 0,45g

mg = 3x088 _ 0,24

11

my = m0’§5 = (,05¢g




T

2NH3 -+ HESO4 = {NH,;}QSO,;

a

a 2
ZNaOH “+ H2504 = N82804 4+ 2H20

b
b 2
atb _ 18X01 _ 40018 mol —> a + b = 0,0036
2 1000

b= 24%4% _ 00016
1000

Suyra a= 0,0036 ~ 0,0016 = 0,002 mol

Khi lwong nitd trong 0,15 gam chat hit co = 0,002 x 14 = 0,028g

Vay trong 0,75 gam A c6 khoi lugng nito = 0,028 x 5 = 0,14g
mg = 0,75 — (0,24 + 0,14 + 0,05) = 0,32¢

CTPT A : CHON;

K1y tm024 0,05 : 0,32, , 0,14
12 16 14
x:y:2z:t=2 :6:2:1

Cong thic thyc nghiém cba A @ (CaHg05N),

4. Oxi héa hoan toan 0,42 gam chit hitu co X chi thu dude khi

cachonic vix hdi nudc méa khi dan tohn bd vao binh chia nudc
voi trong ldy du thi kh&i lugng binh tang thém 1,86 gam, dong
thii xust hign 3 gam ket tia. Mat khdc khi héa hoi mot lugng

chilt X nguti ta thu duge mdt thé tich vita ding bimg 2 thé tich
5

cha khi nito c6 khdi lugng tudng dudng trong cing digu kign
nhigt do va 4p sufit

Lap cong thic phan ti cia X ?
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HUONG DAN GIAI
Khi dan khi COy va hai Hy0 vao binh chia lugng du Ca(OH)y :
— COy phan Ung, tao két tia va bi gi lai :
COq + Ca(OH), = CaCOy | + H,0
— HyO khong phan ng, nhung hoa tan vi ciing bi git lai

mj = Meeco, = 3gam = Neaco, = Ngo, = 1—:;6 = 0,03 (mol)

Dodd:mg = 0,03 x 12 = 0,36 (g) va Mg, = 0,03 x 44 = 1,32 (g)

Mat khéc : Amyyy, = Moo, + My,p = 1,86 <

THH20 B 1,86 e 1,82 = 0,54 (g) => myg = _Q% 9 = 0’06 (g)

mg = 0,42 — (0,36 + 0,06) = 0: X chi c6 C, H

Trong cing didu kién T, p thi ti 1& thé tich khi bing 7 12 56 mol -

_ 2 _ 2
VX - 'S—'VNQ = Iy = gnNz
myg 2 N
My 5 28
ma my = my, , nén : My = é—zgg =70

CTPT X : CH, 12 = ¥y .70 o o _5 g
036 0,06 042

CTPT X. . Cﬁﬂlo

5. Phén tich x gam chét hitu co A chi thu duge a gam €O, v b gam
HyO Biét : 3a = 11b va Tx = 3(a + b), x4c dinh cong thic don
gian nhit 16i suy ra cong thic phan t& cla A néu ti khéi hoi
clia A so vdi khong khids < 3
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HUONG DAN GIA! :
s My = dy 29, mhdy < 3 nén My < 87
+ Khoi luong cic nguyén td :

a 3a
me = — .12 = == = b (gam)
¢ 44 11
mH‘-‘-£ 2 = 2 (gatn)
18 9
b
My = XxX— {b+=
0o=x-{+3)
= _____M(a“*”b) _}'._0}2 = &(gam}
7 9
« CTPTA: CHO, ¢ x:y w%;%;;&é
1
wiyize 111
12 9 18
36 36 36

Cong thie nguyén A : (CgH 00,
Cong thie &Gn gidn nhit cla A : CgH,0,
Mat khac : M, < 87
(36 + 4 + 82), < 87
I

n<-—=1,.
72

Duy nhit n = 1, CTPT A : C3H,05

BAl TAP
6. Tinh kh6i lugng mol phan t trung binh cia cdc hon hgp khi saw:
a) 20% H,, 40% Ny, 30% CO, vi 10% NHg (theo thé tich)
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Gial lai cau nhy néu thay hidro biing hidro clorua c6 ciing the tich ?
b) Gcm3N2 . 4(:11131-12 va 7cn1302

¢) 0,2 mol CyHg va 0,05 mol CyHg

7. Hdn hgp gdm metan va cachon oxit c6 i khéi hoi so voi khong

kchi bang 0,8 Xac dinh thanh phén phén tram thé tich méi khi
trong hon hop ?

8. Tim khoi lugng phan t¢ trung bink cla hén hop A gém nitg va

cacbon (IT) oxit, hdn hgp B gbm hidro va nito

9. Ti khéi hoi so v6i propan (CgHg) clia hén hgp X gdm khi cachon

10.

136

dioxit v mot oxit cla nitd bang 1 Tim cong thic phan tf va

thanh phan % oxit cda nitg trong X ?

Tim cong thic phén t& cba cde chit hidu co trong mbi trudng

hgp sau :

a) Phan tich 0,46 gam A tao thanh 448m/ CO, (& dktc) va
0,54 gam HyO Ti khoi hai clia A so vai khong khi bang 1,58

b) Oxi héa hoan toan 0,32 gam mdt hidrocachon X tao thanh
0,72 gam HyO Ti khéi hoi cla X so vl heli bang 4 Gidi lai
bai todn néu chi bist ti khéi hoi

¢) Chat hitu o Y 6 M, = 123 d v.C va khdi lugng cachon, hidro,
oxi v nite trong phan tl theo tha tu t1 e vai 72 : 5 32 : 14

d) Chdt hiu co Z 6 chia 40% C; 6,67 % H, con lai 13 oxi Mat~

khde, khi héa hoi mdt lugng Z ngudi ta duge thé tich via

ding bing thé tich cla nitd (ID) oxit c6 khoi lugng bang L
3

khoi lugng cda Z trong cing didu lien.
e) Phan tich 1,5 gam chét hitu co W thu duge 1,76 gam CO,,
0,9 gam HyO va 112m! nito do & 0°C va 2atm N&u héa hai

cing 1,6 gam chit ¢ 127°C va 1,64 atm, ngudi ta duge 0,4 lit
khi.

11

12,

13.

14

15



11. Phan tich dinh luong hai chat hiu co A, B cho cung ket qua :
ed 3 phan khoi lugng cacbon thi ¢6 0,5 phan khoi lugng hidro
v 4 phin khoi lugng oxi Biét ti khi hoi cla B bang 3,1 va ti
kh3i hoi ctia B so v6i A bang 3.
Xac dinh cong thic phan td cia A vd B

12. B8t chay hoan toan 11%cm® mot hidrocachon A (la chét khi, &
didu kien chudn) rdi dAn san phdm chéy ldn lugt qua binh I chia
HoS0, dam dac va binh II chya KOH du, ngudi ta thay khéi
lugng binh ] tang 0,18 gam va khdi lugng binh II tang 0,44 gam.
a) C6 thé hoan ddi vi tri hai binh trong thi nghigm trén duge

khong ?
b) Xéc dinh cong thic phan t& va suy ra khéi lugng rigng cia B ?
¢} Lam th& nao phan biet cic binh ridng bigt mat nhan chia B,
hidro va cacbon oxit ?

13. Phan tich 0,31 gam chét hitu ed X chi chia C, H, N tao thanh
0,44 gam CO,. Mat khéc, néu phéan tich 0,31 gam X béng phuong
phap Kijeldahl rdi dan toan b lugng amoniac tao thanh vao 100ml
dung dich HyS0, 0,4M thi phén axit con thira duge trung hoa
hoan toan bdi 50mi dung dich NaOH 1,4M.

: Lap cong thic phan td cia X, bigt 1 lit hoi chét X (chuén) nang

1,38 gam.

Oxi héa 4,02 gam chit hitu co A chi thu duge 3,18 gam xoda va
0,672 lit khi cacbonic (chufin). Tim cong thic nguyen cia A ?

14. Oxi héa hoan toan mot lugng chit hou co B can 0,64 gam oxi
va chi tao thanh 0,36 gam Hy0 va 0,88 gam COy. Tim cong thite
don gidn nhét cda B ?

15. Phan tich 1,47 gam chét hiu co Y (chi chia C, H, O) bang CuO
thi sau thi nghiém thu duge HyO ; 2,156 gam COp va lugng CuO
giam 1,568 gam.

Tim cobng thic phan t¥ cla Y, bidt ti khéi hei cia Yo
3 <dy < 4
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16.

17,

138

Dot chay hoan toan 1,5 gam chét hiu e A (chia C, H, O, N)
rbi din toan bd san phém chdy vio binh chda nudc vdi trong eb
du thi binh chia nang thém 2,66 gam vh xufit hign 4 gam k8t
tia Mat khac, ngu dinh lugng 4,56 gam A bang phuung phép
Kjeldahl 181 dan toan bd amoniac vao 36m! dung dich Hy80, 1,5M
thi phan axit ¢on du trung hoa duge 80m! dung dich NaOH 0,6M

Xéc dinh cong thic phan td cia A nfu 225 gam A hoa tan trong
1kg nudc s& lam dung dich thu duge dong dac & —5,58°C. (Hang
¢0 nghigm lanh clia nude bang 1,86).

Hoa tan cham 6,85 gam mdt kim loai kidni thé M vao 100 gam
Hy0 ngudi ta duge 100ml dung dich A 6 i khéi d = 1,0875

a) Xac dinh kim loai M va ndng 46 mol phan tt cia dung dich
A Suy ra [OH ] ?

b) Phan tich 0,92 gam mdt chdt hiu co X nguti ta chi thu duge
0,72 gam nudc va mdt lugng COy ma khi din vio dung dich
A tao dude 5,91 gam két tia Biét ti khdi hoi cia X la
dy < 4, tim cdng thic phan ti cla X ?

c) D& kifm tra lai k&t qua, ngudi ta lai oxi héa 4,6 gam chit X
nay véi CuO thi sau khi phan dng hoan toan thi lugng CuO
giam 14,4 gam :

(1) Xac dinh ddng cong thdc phan td cia X ?

(2) Néu loc bd k&t tia sau thi nghiém d ciu b} r8i dun nong
dung dich thi quan sat duge hién tugng gi ? Vigt céc
phuong trinh phan dng dé giai thich ?
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C. CAU TAC PHAN TU HOP CHAT HUU CO

. THUYET CAU TAO HOA HQC

Thuy&t cdu tao hda hec do Butlerop dé xufit nam 1861 Nhi thuyét
pay ngudi ta di gial thich va tién dodn duge nhiéu hign tugng quan
trong trong héa hoc hdu co. '

Noi dung co bin cha thuyét ciu tao hoa hoc

1. Trohg phan ti chit hiu cd, cic nguyén i lign két vai nhau
theo ding hoa trj va theo mdt trat ty nhit dinh, goi 1a cfiu tao héa
hoc, néu thay déi trat ty d6 sé tao thamh phan 7 chat mdi ¢6 nhing
tinh chat mdi

Thi dy : CHy — CH, — OH CHz — O ~ CH;

Rugu etylic Ete metylic

2, Trong phan t& chat hitu co, cacbon ludn ludn b hoa tri IV.
Nhdng nguyén ti cacbon c6 kha nang lien et khong chi véi nhing
nguyén tif cia cde nguyén t6 khic ma con k&t hop tryc tigp véi nhau
thanh nhing mach cacbon khéc nhau (mach khong nhanh, ¢6 nhanh
va mach vong)

Thi dy : CHy—CH,—CHp—CHy CHz—CH-CH;g /CHMCH
t a NcH
CHy  Ncu=ch
3. Tinh chét ciia cdc chit phu thude vao thinh phén phén ti¥ (ban
chift, va &8 lugng cac nguyén t&) va thi ty lien ket cde nguyén ti trong
phén td, nghia 1a ciu tao héa hoc clia phan tu.

Thi du :
— Tht ty lién két.
CHy — CHy - OH CH; — O ~ CHj
etanol ete metylic
(chat 1ong, tan v0 han (chat khi, hdu nhu khong
trong nudc) tan trong nudc)
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~ Ban chat nguyén to

CH, CCly
(chét khi, d& chay) {chdt 16ng, khong chay)
— S50 lugng nguyén to
CaHyp CsHyg
(chit khi (chdt long)

1. CONG THUC CAU TAO

Cong thic ciu tao cla mot chét khong nhing cho bigt s ludng
nguyén td cia mdi nguyén t§ (nhu cong thitc phén ti) ma con cho
biet ca thd ty két hgp v cach lien két cic nguyén ti do

Thi dy : Cong thdc clu tao

Metan Propen

Cong thic ciu tao thu gon : CHy (Metan); CHy—CH = CH,
(Propen). Ngutii ta thubng st dung cong thic ciu tao & dang thu
gon, trong dé luge bo céc lien ket ddn, nhét 13 lén két don gida H
va nguyén ti khac

i HIEN TUQGNG DPONG PHAN

Hién tugng déng phan la hien tugng cac chét cb cling cong thic
phan ti¥, nhung c6 cdu tao khéc nhau nén tinh chit khic nhau

Thi dy : — ColH40 cb hai chdt ddng phan

CHy - CH, ~OH va CHy~ 0 - CHy
Rugu etylic Ete matylic
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- CgHyy 6 3 chit dong phan la :

CHgq CH,
} !
CHy—CHyp—CHy—CH,~CHg ; CHy~ CH-CH,-CHj ; CHg~C—CHjy
|
CHs

n-pentan iso~pentan neg—pentan

Iv. HIEN TUONG BONG PANG

1. Dinh nghia : La hidn tugng céc chét 6 héa tinh tuong ty (do
cau tao héa hoc tuong ty), nhung thanh phin phan t hon kém nhau
mot hay nhidu nhom CHg (metilen)

Thi du : CH, , CoHg , CgHg, - 12 nhing chit déng dang thugc day
déng d&ng hidrocacbon no, mach hd (ankan), ¢6 chita nhiéu hidro nhat

2. Cong thiie chung ddy ddng ding

Do chi hon kém nhau cic nhém metilen (CHy) nén cdc chét cling
day dbng dAng sé cung cong thic chung (hay cong thic téng quat)

Thi du : Cong thuc chung day déng dang :

- ankan : CpHop+o n=z1l)
— ankadien:  C,Hg, o (n=3)
— ankin : Collon_2 nz2)
— ankanol : CoHopsOH (2 D)

3. Xdc dinh cong thic chung ciia mdt diy dong ding :
a) CACH 1 : theo dinh nghia
(diing khi da bigt cong thuc cla mot chat bat ki trong day déng
ding)
Thi dy : Tim cong thic chung diy déng dang cla rtugu etylic
(CoHgOH) hay ankanol ? '
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HUGNG DAN GIAI .

Theo dinh nghia, cong thic chung day déng dang cla rugu etylic
phai la :

CzHSOH +- kCHz = CZH‘KH5+2ROH

PDat sO nguyen td C : 2 + k= ntk = n — 2)
thiso nguyentd H:5+2k=5+2n—2) =2n + 1

Vay cong thie chung diy déng dang cla rugu etylic la -
CpHyp . OH

by CACH 2 : theo ddc difm cdu tao phan tr (ding khi chua biét cong
thic cta chat nio trong day déng dang)
Thi dy : Tim cong thic chung day déng ding cda hidrocachon
no, mach hd (ankan)
Giad : Cong thdc cha hidrocacbon bat ki : C,H,
— Téng st electron héa tri ty do ban ddu cla x nguyén £ cachon
2 4x
~ P& tao mach hd, gdm toam ndi don thi gita x nguyén ti cachon
phéi ¢6 (x — 1) n6i don va st dung méit 2(x ~ 1) electron héa trj
— 86 electron héa tri con lai clia cacbon sé k&t hgp vdi electron
héa tri cla hidro :
y=4x — 2x — 1) = 2x + 2

Vay, cong thitc chung day déng dang clia hidrocachon no, mach
hd {ankan) 13 C,Hoy o hay C Hop o

V. LIEN KET CONG HOA TRI

1. Sy hinh thanh lién két cong héa tri :

Theo thuyst Lewis—Kossel : Lién ket 'cf_ing héa tri 1a cap electron
chung, hinh thanh do sy gop chung electron gitta hai nguyén t dg
dat eg ciiu bén Cap electron nay duge bidu dién bhng mdt gach ndi
gitta hai nguyén ti.

Theo quan nidm hign dai : Lién k&t cong héa tri duge hinh thanh
do syt xen phd hai orbitan 1 electron cda 2 nguyén td.
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Thi du : S¢ hinh thanh phan td hidro Hp @
Theo thuydt Lewis—Kossel : H' + ,H — H:HhayH - H

Theo quan nigm hién dai :

. - hay H-H

2 orbitan 18 cBa 2 nguyén tf hidro phén id H,

2. Phén loai litn két theo quan niém hign dai

a) Lién két sigma (0)

— Hinh thanh do su xen pht tryc cda 2 orbitan 1 electron (hai
truc d6i xing tring nhau)

— Sy xen pht x&y ra nhiéu nén liéen két o bén

— Xen pht truc (hai tryc ddi xing tring nhau) nén nguyén ti
quay dugc dé dang quanh tryc néi hai nhin

Thi du : Lien két sigma do sy xen ph tryc cia 2 orbitan mot electron

Orbitan s Orbitan s lign ket sigmas-s

([ & s-s)

Orbitan s Orbitan p

Orbitan p Orbitan p lign ké/r signa p-p {6 p-p}
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b) Lien k&t pi (73 :

- Hinh thanh do sy xen phu bén cia hai orbitan p mét electron
(hai tryc doi xing song song)

~ Sy xen phd xay ra it nén lign ket 7 kém bén

~ Xen phu bén (hai truc d6i xing song song) nén nguyén tu
khong quay duge quanh truc ndi hai nhan

Thi dy : Lién k& pi, hinh thanh do sy xen pht bén cua hai
orbitan p mot electron

Mdt phdng truc cda
lign ket pi

‘-'.E.
Orbitan p Grbitan p lien ket pi (=)

GHI NHJ : Gida hai nguyén ti phai ¢d va chi c6 mot lign ket o,
con lai 1a lign ket =

— Lign ket don (—) : lign két o
— Lien kdt d8i (=) : 1 lén két o + 1 lign két x

— Lign ket ba (=) : 1 lién két o + 2 lien ket n

LUYEN TAP

18. Tim cong thic phan &, vigt cong thic ciu tao cla ankan A ¢f
16,66% H trong phén ti

Giai lai bai todn ndu thay ankan A bang hidrocachon A
HUGNG DAN GIAT :
{1) Cong thic chung ankan A : C Hy ;o

pg - 2nt2 . 16,66
idn + 2 100

= no= 5, A. CsH}_z
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(2) A la hidrocacbon : C,H,

Hoy = Y = 1666 1 o yor -5y
12x +y 100 6

y 12
Cong thic nguyén cia A (CgHyply

2= —g)mhayx:yﬁf):lz

ma s6 nguyén ti hidro = s8 nguyén ti¥ hidro trong ankan tudng ing
2n=26n)+2=>nsl>n=1

CTPT A C5H12
+ (png thdc ciu tao cac dong phan cia Cgllyg

CHy—CHy~CHy—CHy—GHy CH, CH,
1 |
CHy—~CH-CHy—CHg  CHz—C-CHg

i
CH,

19. Tim cong thic phan bt cha ankan A c6 ti khéi hoi bang 2
Giai Jai bai toan néu thay ankan A bing hidrocachon A

HUGNG DAN GIAI :
a) Cong thic chung ankan A : G Hyy g

A= ldn + 2 = 229 = 58
58 — 2
= = 4 A:CH
14 44410
b) A la hidrocachon : CyHy
MA=12X+y=58
D<y=058-12x=<2x +2
4Ex<§§w=4,.ﬁ,
12
Duy nhit x = 4, y = 10, CTPT A : CHy,
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Nhéan xét :

a) Bao nhitu phuong trinh dai s8, b&y nhidu &n : bai todn cf theé
giai duge binh thubing

b) {t phuong trinh, nhidu 4n : d& tim cong thic phan td, cé thé
bien luan (nhu hudng dan bai 17, 18) Néu khéng bien luan dude, cé
thé dung bang trj s6 dé tim ket qua :

Thi du véi bai 18 ¢y = 12X = 24y
5

X 1 2 3 4 5
y 2,4 4,8 7,2 9,6 12
Cx}‘{y - - - - C6H12

K&t qua khong ¢6 db tin chy cao vi cling s& cd gid tr nguyén vdi
x bing 10, 15, nhung khong nhan duge vi s6 nguyén ti hidro vugt
qua s6 cho phép '

Véibai 18: y =58 — 12x

X 1 2 3 4
¥ 46 34 22 10
CxHy - - - CyHyy

Tém lai : Chi nén s dung bang tri s5 nhu mot phudng an bat
dhe di sau cing, khi khong bit cich ndo @8 bien luan tim nghidm

20. Tron 12cm® mét hidrocacbon A & thé khi véi 60cm® oxi (1dy du)
r6i d6t chay. Sau khi Jam lanh dé nude ngung tu r6i dua vé ditu

kién ban ddu thi th& tich khi con lai 12 48cm® trong d6.

94em® bi héip thu bdi KOH, phin con lai bi hép thu bdi photpho.

Tim cong thic phan ti cla A (cdc thé tich do trong cing ditu
" kién nhigt 4o va ap sufit)
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HUGNG DAN GIAI
Cac phuong trinh phén dng :

CxHy‘ + (X + L 4 )02 i }s.((o‘rg + -‘2- HOO

062 + ZKOH = KECO:J + 1{20

4? + 502 = 2?205
Cich 1 :CH,  + (x+2 Jop,  —> =0z + 1 1-120
s 1%}3

12cm® —> 12 (x + X )cm
' 4

o

VC% (do KO hut) : 12x = 24 = x
Vo, dit (do P hit) : 60 ~ 12(“&) - 48 -2 >y = 4

CTPT a"\ . CBH:‘&
+ 1)0y = xCOy + LHeO
47 2

i rh ARE S
{_u(_!. 2 ‘1{1-[}

i x + i R
4
12 36 24
(Vo du = 48 —24 = 24em® , Vo dimg = 60-24 = 36cm?)
x+ XL
Tilf:‘thl.‘fc‘_i__: %m.“x_;'._'-«"'?fz;mzvhyzé
12 36 24

CTPT A : CoHy
Cdch 3 @ Trong cing digu kign T, p thi t7 1& thé tich khi bing ti
12 &8 mol, nén co the dua th tich vao lam he &6 phudng

¢rinh phan dng :



Dot 12em® A da ding 36cm® Oy va tao 94em® COy
12C,H, + 360 — 24C0; + ?7H,0
BTK.. () : 12C.H, + 360, — 24C0; + 24H,0
BTKL (C) : 12x = 24 = x = 2
BTKL (H) : 12y = 48 = y = 4
CTPT A : Colly

GHI cHU : Khi dt chay hay oxi héa hoan toan mdt chat hitu co
ma gid thist khong xdc dinh 16 san pham, thi néi chung
cic nguyén to trong chit hitu cd sé chuyén thanh oxit

bén tudng Ung, tril .
~ () — khi Ny
— (Halogen) —> khi Xg hay HX (tay bai)

Do d6, cdc phudng trinh phan dng chdy tdng quat :

CXHY -+ (X + A )02 I XC02 + }éHzO
' 4

C,H,0, + (mii—%)oz s x002+32£H20

CH, N, + (x + 2;’.)02 —s xCO, + 3211-120 + 3. N,

CLH, 0N, + (x+ XZI - :';:)02 > x(0y + %HQO + §N2

Khi can bing phén dng chdy : nén can bang cdc nguydn to khéc

oxi tir trude ra sau, ribng oxi can bing seu cing va ti sau ra trudc,

91. Pt chiy mot thé tich ankan A cdn 5 thé tich oxi trong clng

diéu kign.

a) Tim cong thdc phan ti cla A
b) Tim lai cong thic phén ti cfia A nfu thay ankan A bang
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HUGNG DAN GIAI -

a) Céng thuc phan tr cla A

CoHygrg + (3“; L)0, —= nC0; + (n + DHZO

] ——> 0

Vo, dimg 3“;’1 = 5= n=3 CTPTA: CgHy

b) Gidi lai khi A @ CH,

}0p —> xCOy + %HZO

Vozdimg:er%m 5 = 4x +y = 20
0<y=20-4x=<2x+2
I3=x<b

Vay ¢6 hai nghigm :
sx =3y =20-4%x3 = 8, CTPT A : CgHg
20 -4 x4 =4 CTPTA:CHy

I

e x =4y

92. Dt chay hoin toan mot hbn hop A gom hai hidrocacbon (diéu
kien thusng 8 thé khi, ¢6 khéi hugng mol phén ti hdn kém nhau
98 gam) San phim tso thanh cho di qua binh dyng Py0y va
binh dyng CaO Binh dung PO nang them 9 gam cbn binh
(a0 nang thém 13,2 gam.

1 Cac hidrocachon thupc day déng déng nao 7
9 N&u din sén phém chdy qua binh dyng CaO trudc thi khéi
lugng mbi binh thay ddi ra sao ?
3 Xac dinh cong thuc hai hidrocacbon.
4 Tinh V02 (dktc) cAn dé& d6t chay hon hop
(Dé thi dgi hoc mién Bac 1986)




HUONG DAN GIAI

1. Dy dong ding cda hai hidrocachon :

Dat cong thite phan ti cta hai hidrocacbon trong hén hop A I
CoHoney va Gy, Hopspe , €6 58 mol tuong ung la x, v

Vi phan tng chdy khong tuy thuée cfiu tao phan i, nén cé thé
dgi dién hai chat bang cong thitc trung bink 1a CzHyz, 7 va téng s6

mol & x mol

Caloryi + (6‘—; )0, — 500, + (i + %)Hgo (1)
61 + k _ _ Lk
x mol b 7% o+ =lx
(=) (5+2)

Py05 + 8Hy0 —» 2H,PO, 2)

COy + Ca0 — CaCO; (3)
ngg, : ix = Eff = 0,3 (4)

kv 9 P =04,

“HQO-(HT";)X—E“% G max>0nenk>o0

Vay it nhit k > 0 = k = 2, mad AM = 28(2CHy) nén ¥’ > 0
— K = 2
(Ghi chit : V& CHg, oy thi 2n +k < 2n + 2

k=2vak>0= k=2
Nhu vay ca hai hidrocacbon d8u la ankan
2. Sy thay ddi khdi tugng hai binh :
Néu dan san phim chay (COp va hai Hy0) qua binh dung CaO

trube (va khéng thigu) thi ci hai bi hdp thy :
Cal + COy — CaCOyq

Ca0 + H,0 —> Ca(OH),
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Do da :
— Do tang khdi lugng binh chda Cal :
Amy = mgg, T My o = 132 + 9 = 222¢g
— Vi ca CO, Jan HoO déu da bi Cal gitr lgi, nén hoi lugng binh
chifa Py0p khong thay doi

3. Cong tufe hai hidrocacbon

Dicok = K = k = z nén theo (B) : x = 2= = 0,2

(4) cho : 1=9§--—15 N&u gia thidt n < n’ thin < 1,5 < v’

?

Vay n = 1 : CH,, chét cdn lai ¢6 khi lugng phén t& Ion hon

CI’I4 28dVC nén phél la C3HB(CH3 - CHZ - CHa)

4, Vo, cin ding

Theo (1) va cac gia tr] da tim duge :

. 6n + k
Vg, dimg = 22,4 X
2 ( 4 )
Vo, ding = 994 L8+ 04

VO2 ding = 12,32 lit

BAI TAP
93. Mot hidrocacbon & thé khi c6 thé tich gdp bon thé tich cia lwu
hujnh dioxit ¢6 khéi lugng tuong duong trong cung didu kign.

a) Xac dinh cong thic phan ti cda A Suy ra chng thuc chung
day déng déng cla A
b) Xac dinh cong thic phan ti cic déng ding X, Y, Z cla A, biét :
(1} X cé 80% cacbon trong phan td
151



24.

23

26.
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(2V Y co 16,66% hidvo trong phan tu
(3 Z cé ti khéi hai so voi X bang 1,933
Lap cong thic phin td, viBt chng thic chu tzo cée déng phan
va tén gol cac chat sau :
a} Ankan A cé ti khéi hoi so véi heli }a 21,6 Giai lai n&u cho A
la hidrocachon

b) Ankan B chia 84% cacbon trong phan t¢ Gidi lai néu cho A
14 hidrocachon

¢} San pham thé monoclo X clia mot ankan cé chua 33,33% clo
trong phan tu

d) Dan xudt diclo Y cta ankan c¢6 My = 113 dvC Giai lai néu
cho Y la din xudt clo cda mdt hidvocachon cé phan ti lugng
nhu trén

e} Mot hidrocachon Z khi cho tac dung véi brom chi tao mot dan
xuflt brom W duy nhdt 6 ti khéi hoi bang 5,207 Xéc dinh
cong thic ciu tao ding cua Z ?

Phan tich 1,85 gam chét hitu cg A chi tao thanh CO, , HCI va

hoi nudc Toan bd san phim phan tich duge din vio binh chia

lugng du dung dich bac nitrat & 0°C thi kh&i lugng binh chia

tang 2,17 gam, xudt hién 2,87 gam k&t tda va thoit ra sau ciing

la 1,792 lit mdt khi duy nhit do & 4p suéit thudng

a) Tim céng thic phan ti cia A, cong thie chung day déng déng,
vidt cong thic clu tao cdc dong phan céa A vh goi tén

b} Khi thodt ra sau cung trong thi nghiém trén duge cho vio

binh chifa 100m/ dung dich NaOH IM Tinh lugng mudi khan
thu duge, néu ;

* Cb can dung djch sau phan ung dudi ap suit thip, hoic :
* Dun can dung dich sau phan tng ?
Tron 10cm® mot hidrocachon X & thé khi vai 80cm? oxi r8i dot
chiy Bau khi lam lanh d€ nude ngung ty roi dua vé didu kien
ban ddu thi the tich khi con lai la 55cm®, trong d6 40cm® bi huit

et
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27.

28.

28.

30.

boi KOH, phin cbn lai bi hdt bdi photpho Tim cong thie phan
it cla X, suy va tl 12 thé tich giwa X v& oxi d& tao hén hgp nd
manh nhéat

Tron 400ml hoi mpt chit hitu co A (chwa C, H, Q) vdi 2 lit oxi

roi dét chdy Hoén hgp khi sinh ra néu din qua canxi clorua khan

thi thé tich gidm 1,6 1it N&u dhn tiép qua KOH du thi thé tich

giam thém 1,2 Hi nda vh thodt ra sau ciing & 400m! oxi con du

Xac dinh cong thic phan t cla A (cdc thé tich khi do & clng

didu kign)

Cho 40cm® hén hop gém hidrocacbon va nito vio 90cm?® oxi (ly

du) roi @6t chay Thé tich cla hén hgp khi thu duge sau khi dét

la 140cm® Cho nude ngung ty, thé tich khi con SOCmS, trong

d6 40cm® bi hut bai KOH

Xdc dinh A bift cdc thé tich khi do & cing diéu kieén nhigt do

va dp suil

Cho 0,5 lit hon hop hidrocachon A va khi CO, vao 2,5 lit Oq (l2y

duy 18i ddt Sau phéan ng, thé tich cla hén hop khi I 3,4 lit.

Cho nudc ngung tu, thé tich khi con 1,8 lit va sau khi cho 1pi

qua KOH chi con 0,5 lit khi thoat ra (Céc thé tich khi do trong

cung diéu kign)

a} Xéc dinh A vh thanh phén % thé tich cda A trong hén hop
dau ?

b) Trinh bay phuong phédp tach rieng méi chit ra khoi hén hop
ban ddu

Hén hgp X gém hidrocacbon A vk oxi (cé thé tich gdp doi thé

tich oxi cAn dé dot chay A) Dot chay hoén hop X thi thE tich khi

sau thi nghigm khong thay d6i (8 cing diu kién), nhung néu

cho nudc ngung ty thi thé tich giam 40%.

Xac dinh c2u tao cia A, goi tén vi viét cic phuong trinh phén

Ung diéu ché A ?
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31. Dot chay 10cm® chat hitu cd A véi 50cm® oxi Hon hgp Ihi sau
thi nghiem gdm COg, nito, hoi nude va oxi du, ¢ thé tich

80cm®, duge din qua CaClgy khan thi giam mét phan nda Neu

dén tidp qua KOH du thi cbn lai 20cm® moét hén hop khi ma
kkhi cho nd trong hd quang dién thi chi cdbn mot khi duy nhat
{Céc thd tich khi do & cing difu kign)
Xac dinh céng thuc phan tf cta A 7.

32. Tyon 10cm® mot hidrocachon A & thé khi véi lugng du oxi rdi
d6t chdy Sau khi lam lanh 16i dua vé didu kidn ban ddu thi thé

tich giam mat 35cm?® so véi trude thi nghiem Néu din tigp qua
KOH thi thé tich gidm them 40cm® nia

Tim econg thic phan td cia A 7

BAP SO CHUONG IV

8. a) 26,6g rdi 35:6 gam; b) 23,53 gam; c) 32,8 gam
7. CH, : 40% — CO : 60%
8 My = 28;2 < Mp < 28
8. N,O
10. a) A : CoHgO

b B : CH,

¢} Y : CgHzOoN
13. CHgN
14. CoH,40,
15. B : CygHpoOy;
1§ Y : CgHeOy
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17.

18.
23.

24.

25.

26.
27,
28.
30.

32.

A CQI‘I502N
a}) M = Ba
a) A : CH, , chng thic chung : C Hap 0
b) {1) X K CZHG
(2) Y . 05H12
{3) 7 C4H10
a) A CGI'I14 (glél Ial CGI“I14 hO‘:E'iC C7I’I]_2)

a) C4HqCl; C Hyyuq Cl, 6 4 dong phan

CHy—-CHy—CHy~CHg~Cl CH3—CHy—~CH-CHy
|
Cl
1—clobutan clobutan
CH, CH,
| |
CHy—CH — CH, - CI . CHg—C - CH,
I
Cl
2—-metyl— lclopropan 2metyl—2-clopropan
X : CgHyg
A : C3HBOZ
A . CQHG
A: CH,
A G4H10
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CHUONG v. HIDROCACBON NO

Hidrocachon la tén chung cia cde loai hgp chéit hitu co ma trong

thanh phaén phan & chi chida hai loai nguyén t& la cacbon v hidro phe
Hidrocachon no 12 hidrocachon ma trong phén t¢ chi ¢ cic lign CH
két don C — Cva C -~ H
Hidrocachon no ¢6 hai loai : Hidrocachon no mach hé goi la ankan
v hidrocacbon no mach vdng goi ia xicloankan
IL
A. DAY DONG PANG CUA METAN (ANKAN) hid
1. DONG DANG, PONG PHAN VA DANH PHAP bac
1. Péng ding
Anlkan la nhiing hidrocacbon no, khong ¢6 mach vong, cé cong thic
chung ¥ € Hoyp (n = 1) Ankan don gian nhat 1a metan CH, , né dug
hop véi cac ankan khac nhu CoHg , C3Hg, C4Hyg v v. . thanh mot day
déng déng cda metan hos

2. Dank phap

Tén goi clia tit cA cic ankan trong day dong dang déu tan cing
bang an

Mot s6 ankan dau day déng dang

. ) Tén Nhidt df nong | Nhiét dé =i,

" Cong thic hidrocachon chay, 'C °c

1 CH, Metan - 183 -~ 162
9 CaHe Etan - 172 - 89
3 CsHg Propan - 188 -~ 42
4 CasHyo Butan - 136 -05
b CsHi Pentan - 130 + 36
6 CeHa4 Hexan - 95 + 68
7 CqHis Heptan - 91 + 98
8 CaFlig Qctan - B§7 + 126
9 CoHag Nonan - b4 + 151

1 10 CioHan Decan -
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3. Dong phin.

Tit C4H;, trd 1en mdi cé mach nhanh Vi thé c6 hién tugng dong
phan vé mach cacbon Thi dy C,H;; c6 hai déng phén
CHy—CH,-CH,—-CH;  CHy — CH ~ CH,

{n Butan)} '
CHy

isobutan
11. GOC HIPROCACBON
Khi tach mbdt hofic nhidu nguyén t¢ hidro ra khoi mdt phan ti
hidrocacbon ta duge gdc hidrocachon, géc hidrocacbon cd héa tri chua
bao hoa
a) Géc hidrocachon no
Khi tach mét nguyén tu hidro ra khéi mot phan tf ankan sé thu
duge mét gbe hidrocacbon no tuong ung, goi chung la ankyl
Nhu vay ankyl 1a gdc hidrocachon noe ¢6 mft héa iri chua béo
hoa c6 cong thuie chung C Hy .1
Thi du :
CHg ~ CHjy — etyl
CgHy— 6 hai goc dong phan :
CH3~CH2-—CH2" n—propyl

CHy — CH~-~ isopropyl
]
CHg

C4Hg— c6 4 g8c ddng phén :
CHy~CHp~CHo—CHy™  n_puty!

CHy — CHy — CH- butyl bic 2 (hay sechutyl)
I
CHy
CH3 - CH - CHZ- isobutyl
|
CHj
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01'13
]

CHy - C - butyl bac 3 (hay terbutyl)
I

CHy
b) Tén goi ankan mach cachon khéng cé nhanh
Thi du . CHa - CHZ - CH2 - CI{:.] n—~butan
Cﬂa — CHz — CH2 - CH2 - CH3 n~pentan

¢) Tén goi ankan mach cacbon cé nhanh
Qui thc doc :
~ Tim mach chinh 14 mach cacbon dai nhat
— Panh &6 thit ty eta cachon trén mach chinh tir ddu gin nhinh
nhat
— Gol tén :
s Poc tén nhénh trude, mach chinh sau N&u c6 nhifu nhanh

thi tén cdc nhanh doc theo trat ty ABC Trudc tén nhénk
c6 chit s8 chi vi tri nhdanh

1 2 | 4 5 6 7 8
Thl dﬂ : CH3 - CI“IZ — CI’I - CHz b CH - CHQ o CHZ - CI.'Ia
| f
CH, CoH,

& Btyl—3Metyl—octan

» Néu trong phan ti o nhidu nhanh giéng nhau, 8 trénb lap
lai nhidu 14n tén cla mot nhanh ta doc ghép ching nhu cich
lap nhan t& chung trong dai s6, dung cie tiép dau ngt di
(2), tri (3), tetra (4), penta (5), hexa (6) . trudc tén nhénh

1 2 3 4 7] 6 . 7 a
Thi dy : GHy — CH — CHy — CH ~ CH, ~ CH - CH, ~ CH,
H } 1
CH, CH, CH,

2, 4, §—Tr-ime$yl—octan

1R8

i
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s Néu trong phan i c6 cac nhanh [a X, NOg  doc ten XiBr;
Cl, T, T) vdi doc dén NOj (nitro) tiép la NH, (amino) r6i dén
nhanh ankyl
Br CeHs Q1
5 ! | | 6
Thi dy : CHy—C — CH - °C - CH-CH,
{ } i
o 7 8
CH-CH, NO, CHy—CHg

E
1 CHj

3—Brom—5-clo—5~Nitro -4~ Byl ~2,3,6-Trimetyl octan
Chit y .
— Phan td c6 mot nhanh CHg— dinh & cachon thit 2 them tigp
ddu ngt iso trudc tén ankan

Thi du - CHB—CHFCHE—CH3 isopentan
|
CH,

— (6 hai nhanh CHj dinh & cacbon thi hai them ti€p dau ngl neo

CHyq
|
Thi du : CHa“@C-—CHZ*CHz”CHa necheptan
|
CHy
— Khi vigt ten gita s6, s6 c6 diu phay ()

— Khi vigt tén gita ch#, sb c6 ddu gach (-)

i1, TINH CHAT VAT Li

— Tit metan t6i butan, bén chat dAu cla day ddng déng la chat
khi & nhiét d thutng

— Céc ankan tit Cg — Cyy 1d nhing chat long

— Cac ankan tif Cyg tr¢ len la nhing cht rén
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— Nhiét dé sbi cia cdc ankan tang dan lkhi mach cachon tang len

~ Cée ankan ¢ mach cachon phén nhanh cé diém sdi thip hon
céc ankan dong phan c6 mach cachon khéng phan nhanh (n-ankan).
50 nhanh cang nhigu nhigt do s6i cang thép, nhét la khi cdc nhanh
lai @ cung mot nguyén tu cacbon

Thi du :
CH, CHy CH,
CH,y—(CHy)s—CH, ™ CH-CH,~CH, N c/
/
H, ch/ \CH3
n—pentan isopentan neopentan
t% sdi : +36,1°C £% s6i ; 27,8°C t 581 1 9,4°C

~ Nhigt d6 néng chiy clia cac hidrocacbon no mach thing tang
dén trong day déng dang

— Cac ankan ddu uhe hon nude, khong tan trong nude, chi tan
trong dung mdi hdu co (ete, benzen, dau hoa ), cic ankan déu khong
cd mau, khong mui

iv. CONG THUC CAU TAO

1. Metan CHy

Nam 1874 VanHép (Van't Hoff) va LoBen (LeBel) dua ra thuyst
tif dign cla nguyén ti cacbon Theo thuyét nay bon héa tri cua nguyén
t¢ cachon khong phdi nhm t1én cing mot mat phing mi hudng 1a
bon dinh clia td dign, thm td dién 13 nguyén ti cachon Phan ti
metan CHy cé 4 lign k&t ¢ hudng vé 4 dinh cla mdt ¢ dien déy,

toan bd phan tif khong & trén modt mat phang
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H H | )//Yo H
o hcjﬂp

A‘u
H H

Theo quan nigm hién dai (Thuygt Obitan nguyén )

=
___»___-———0:5

Nguyén tit cachon dua ra 4 obital
sp® (co dang hinh s6 8 ndi khong can
dgi) d8 xen pht vdi 4 obital s cia 4
nguyen t H tao thanh 4 lign két cing
héa tri bén Cdc lign két C—-C va C-H
trong phan td metan gin nhu khong
phan cyc. Héa tri ciia cacbon da bao hoa.

Piéu nay quy8t dinh tinh chat héa
hoc cua metan.

2. Diy déng dang cia metan,

Cac nguyén ti trong phén ti cdc chét dong dang cua metan
khéng & trén cung mot mat phing, cic goc lién ket HCH . €oC va
FCC vao khoang 109°5 vi viy mach cacbon trong cic ankan tiU
Cq trd len khong phai la dudng
thing ma la dubng gip khic

Thi dy : Mo hinh phén 1t

n-Butan

V. TINH CHAT HOA HOQC

Do nhiing dac diém v8 cdu tao, ankan & hidrocacbon no nén chi
cho phan Ung th& va hiy, khong cho phén dng cong, & nhitt do
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thutng civing khong tic dung vdi dung dich axit, kiém, dung djch
chat oxi héa (dung dich KMnO, )

1. Phan tng thé

a) Phdn iing thé v6i halogen

askt
Cnbonsy + mXy —— C Hypn X, + mHX?
s

Dan xuit halogen
e hidrocachon no
Thi du :

Aski

CHy + Clg ~—— HCl + CHzCl  metyl clorua
CIzCl + Cly —— HCI + CHyCl, metylen clorua

CHyCly + Cly = HCI + CHCly clovofom
CHCl; + Clg —— HCi + CCly  cachon tetraclorua

— Véi cic déng ding tir G5 t1d 1én : clo thubng uu tién the vio

nguyén t¢ H cua cacbon bac cao

chénb, B¢+ CH,—CH-CH, : 57%
CH,y— CHy~CHy+Cly E%_\g< &

by, HCI+CHy - CH,—CHy - 43%
of

b) Tac dung voi agit nitoric

110-140°C, p
RH + HO ~ NOjg loang =——==== RNO, + H,0

2. Tde dung cfia nhiét :
Phan wng hiy, phén dng tach hidro v phén ung crackinh
a) Phan Ong hay

— Khi dun khoéng 1000°C céc ankan déu bi phan hiy ~ C4H,

162

meta

K
thé &
tu hi

C va



o 1000°0
C"nHZn-i“Z —— 11C + (11 + 1)H2T
{khéng cd kk)

1000°C
Thi dy : CHy == C+ 2H,
500°C

- Pun néng ankan vdi clo :

4]

CoHgyi0 + (0 + 1)Cly — nC + 2(n + 1YHC]
b Phan Gng tach hal nguyén t& hidro (dEhidro hoa)

600°C(Pe, Ni)
—— - (CHy = CH, + Hy

CI"IS - CI‘Ia
metan khéng cho duge phan dng nay

) Phan tng crackinh
Khi dun néng mach cachon cda cic dong déng tir Cy trd Jen c6
thé bi bé gay tao thanh mot phan i hidrocacbon no va mdt phan
{tt hidrocachon chua no

&

Thi du : CHy — CH, — CHy ~ CH, + CH, = CHj,

@ ) . > CH,+CH, = CH-CH; (@
CHj + CH, -+ CH, — CHy *
J‘ a’l CgHg‘*’CHZ = CI‘IZ (b)

— Mach cachon cé thé bi bé giy ¢ bét ld chd nao.
— Pac biet & nhigt do 1500°C tit metan CHy nguti ta didu ché
021{2 V;’;l H2
1500°C

2CH CoH, + 3H
* (tam lanh nharh) 22 2

CyH, duge tach nhanh, néu khong CgHp <8 bi phan hiy thanh
C va .["12
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3. Tae dung vil oy
a) Phan tng dbt chay
Khi d6t cac ankan déu chay tao thinh CO, , HoO va tda nhidu nhiet

- Phuong trinh phin dng :

: "
Cn“TﬂZlH“? + (—3—1}*“—!_——1—)02 —g 11602 + (n + l)Hzo

2 /
Khi dot chay hidrocachon, néu s6 mol HyO > s mol COy |
hidrocachon thupe day ddng ding ankan
Thi du : CH, + 20, —> CO, + 2IL,0 + 850l
Khi @6t cac ankan, chdy khong hoan tohn ( Oy thigu) tac thanh
mudi than va hei nude

Tt dy : 2C4H,, + 505 —> 8C + 10H,0

b) Phan ing oxi héa

Trong nhing didu kién thich hgp metan vh cdc dong dang c6 thé
bi oxi héa thanh andehitfomic vi nhidu sin phdm khac

v,0 (ct thé ding xic

5 I . - . * 1,

Thi dy : CHy + Oy —— HCHO + H,0 tde 14 cde oxit nitd ¢
300°C 600°C—800°C )

andehitfomic (fomandehit)

xt
CH, ~ CH, — CH, — CHj + 2 0, — 2CH,COOH + Hy0
2 axit axetic
V1. UNG DUNG

~ Nho kha nang téa nhidt ldn khi dot chiy, cdc ankan tit Cy
(metan) d8n khoang Cgp duge ding ring 1éi Iam cdc nhién ligu khéc
nhau : etxang cho ddng co, diu thip sdng, khi 46t va dun néy, vv..
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— Nhi phin dng thé, ti etan va metan ngudi ta diu che ducc
cde dung mbdi nhu CHCly, CCly va cac chat sinh han nhu

CH,CI, CFyCl,

— Nhidu ankan (thudng & dang hdn hgp) duge ding lam dung,

moi vh diu bdl tron may

~ Nhis tac dung clia nhiét vh cdc phan uing oxi héa khong hoan
toan, tir metan difu ché duge axetilen, andehit fomic, rudu metilic,

vv , tit butan didu ché axit axetic, nhiéu hidrocacbon cao, vv..

VIL DIEU CHE METAN VA CAC ANKAN

1. Pitu ch® metan

a) Trong vo Trai @t ¢6 nhiéu ving khi thien nhién, metan la

thanh phén chinh ctia khi nay
b) Téng hop it cic nguyén t6 cachon vk hidro
Ni
C + 2H, — CH,
500°C
¢) AlCs + 12H,0 —> 4AI(OH);} + 3CH, 1
AL, Cq + 12HC —> 4AICI; + 3CH, 1

voi 161 xut

d) CHZCOONa + NaOH CH, 1 + NagCOq

]

t

craclking
e) C4H10 e CH4 + C3HG
2. Ditu ché cdc ddng ding cha metan

a) Phuong phap gilr nguyén mach cacbon

200°C

dic
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Thi du :
CHy~CHy— CHy—-CHy—OH+2HI + CHy— CHy— CHy - CHi+HyO+1,

Ni, 200°C
N 4
(JnHEnévZ

-~ T anken : C Hgy, + Hg

Ni, 200°C

=4

— T ankin : C Hy,_o + 2H,

Cntlgnsg
b} Phuong phap tang mach cacbon
— Téng hgp Vuyec (Wurtzt, Phap, 1855)
2C Hop X + 2Na — (C Hy, 41)9 + 2NaX
Thi dy : CHy—Cl + 2Na + Cl-CHy -» CHz—CH;z + 2NaCl

N&u ding hai loai din xuft halogen ¢6 gdc ankyl khdc nhau tha
duge hbn hgp 3 ankan khéc nhau :

R ~-R' + 2NaX
R-X +2Na + XR" = { R—R
R - R
— Téng hop Conbo (Kolbe, Dic 1849)

dién phan dung dich

9RCOONa+2H,0 s R—R++2C0, 1 +2NaOH+H, 1

¢) Phuong phép giam mach cachon

— Phudng phdap Duma :

voi toi xdt

RCOONa + NaOH

RH + N&zCOa

t
(RCOO),Ca + 2NaOH —> 2RH + CaC0y + NayCO;

~ Phuong phap crackinh : :

crackinh

CmHZm+2 Cn'HZn' + CnH2n+2

(Trong @6 m = n + n’)
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B. XICLOANEAN

1. PINH NGHiA

Kicloankan 12 nhitng hidrocachon mach vong cé cong thite chung

CpHop véi n = 3

Thi duy :
, CHs CH, ~ CHp
CH, - CH, l |
CH,— CH,
Kiclopropan Kiciobutan

1. TINH CHAT HOA HQC

_CHy_
CH, CH,

i |
CH, CH,

N cHY

Xiclohexan

Cac xicloankan cd tinh chit héa hoc tudng ty ankan (phan ung

thé, phan tng chay,

— Pac bigt xiclopropan va xiclobutan cho duge phan wng cong

mé vong
Thi du -

, CHy

b Bry, —
CH, = CHy "2

CH, - CH,
l l - Bl‘z m—
CH, — CH,

1 2 3
CH, - CH, - CH,

|

Br Br

CH, — CH, — CH, — CHy

5

Br

1,3—dibrom propan
-

;,Cw.f.

!
Br

1.4~dibrom g{%m

Cac xicloankan vong nhd (Cg — Cy4) khi tham gia phén dng thé

thuting chng md vong
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~ Cac xicloankan tu 5C trd 1n cho phén ung thé nhu ankan

Cl
SO
-
Xiclohexan Moenocloxiclohexan

LUVEN TAp
1. Viét chng thic cdu tao cla cac chit sau day :
a) 1-clo~3~Etyl~24-Dimetylhexan

b) I—clo—1, 2—Dimetylxiclohexan
HUONG DAN GIAT .

1 2 3 4 5 6
a) CHy ~ CH ~ CH — CH -~ CH, — CH;

¢ | | H
Cl  CHy CoHg CHy

b)
Cli_-CH,
CHa >CT_ Cl CH,
wH - GH, CHS\I
AHQ CH:Z Hode 6 thé viét thu gon
3 \ /5 ™
CH,
4

b2

. Tinh ch& metan c6 lan cdc khi : COy, SO, HCI, Cly

HUONG DAN GIAT :

Cho hén hgp khi 1bi qua dung dich NaOHg, , metan khong tac
dung vdi NaOH, khong tan trong nudc ta thu duge khi metan Cac
khi COy, 8Oy, HCI, Cly do tdc dung véi NaOH nén bj giit lai trong
dung dich

COy + 2NaOH = NayCOg + Hy0O

SO2 + 2Na0H = N&2803 + H20
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FCI + NaOH = NaCl + Hy0
Cly + 2NaOH = NaCl + NaClO + H,0
3. Mot hén hop gom hai ankan A, B k& can trong day dong ding,
e ti khoi hoi so véi hidro 1a 33,2, Xdc dinh cong thic phan ti
cia hai ankan va tinh thanh phan phin tram (theo thé tich) cta
mbi chat trong hén hgp
HUGNG DAN GIAI
Goi T la s8 nguyén t cacbon trung binh cia hai ankan Ta cé
cong thiic chung cta hai ankan C;Hopqio

Kh&i lugng phan ti trung binh la M

d = =332 — M= 332x2 = 664

L

M= 140+2 = 664 — §i = 46

D

Giastng < ng Tacony <1 =46 < np

Theo ddu bai hén hop gdm hai ankan k€ cAnnén ny =4, ng =5
A Gy (M, = 58): amol
B : CgHyp (Mg = 72): bmol

d = 582+T2 _ 990 5 o9
(a+b)x2
ha\; ..%. = ...2..
b 3
Suy ra %V04H10 = 40%
%oy, = 60%
BAl TAP

4. Nau tinh chit héa hoc cla ankan, giai thich tai sao ankan lai ¢6
tinh chit héa hoc nhu vay.
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o

. Thé nao la goe hidrocachon Cho thi du va goi tén

. (& thich tai sao mach cacbon trong phan it ankan cé hinh gip

khic ? Thi du trutng hgp clia n—hexan

. Dinh cong thic chung diy déng dang cua meétan

. Viét cdng thic phan ti cta ankan va cua gbe tudng dng chia .

a) 14 H by 10 C ¢) n nguyén tg C

. B& tiic phan tng :

a) Al,Oy = Al,Cg > métan —» métylclorua > metylenclorua -»
- clorofom — tetraclométan

b) Axit axétic -» natriaxetat — métan - métylclorua —
- @tan - etilen

¢) n—butan — &tan - &tylclorua > butan ~ propen — propan

2

d) (A) + NaOH — (B) + (C)

P

(B) + NaQH = (D) + (B)
(B) + H,0 == NaOH + ()

céc oxit nitd

(D) + (@) HCHO + (C)

600°C — 800°C
t° ‘
(D) + (G} — (H) + ()

t
(F) — () + (O
Goi tén (A), (B), (C), .

Cily gooee Ui @ln
e) X) — (X)+ ()
skt
(¥) + Cly - (T) + (U).
S 1 u\j’u_ i
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(1:”1_ 3[ L

(V) + (X

( Ii(]
Y)

1500°C

lim lanh nhanh

" t* A iWP
(X)g + Clp — (U)

?

2(T) + Na —= (K) + NaCl
(il Ca it

askt
(K) + Cly —— (L) + (U)
o, (il v
L]
2{L) + Na — (X} + NaCl
£kt iUy
{y Viét phugng trinh phan ing céa n—butan

- T4c dung vdi clo theo tilg mol 1 : 1 -
— Tach mot phan tu Hy
— Crackinh
g! Pentan nac khi téc dung vdi clo theo i 1@ mol 1 : 1 thi
— Chi cho mdt sAn phim hiu cd
— Cho 4 san phdm hitu cy
Vigt phuong trinh phan (ng minh hoa
10. Poc tén — vist cémg thuc cdu tao — ddng phan
a) Viét C'PCT cdc chat sau :
1) 4-Ttyl—3,3—Dimetylhexan
2} 1-Brom—2~—clo—3-Metylpentan
3) 1,2-Diclo—1—Metyl xiclohexan
b) Doc taén quéc té cdc chit sau :
1) CHy ~ CH(CHg) — CHy — CHgy
3} CHy — CHBr — CHy - (CyoHp) — CHy
¢) Vigt CTCT va doc lai ten dung (néu cb)
1) 3—Metylbutan
2} 2,3,3—Trimetylbutan
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3) 3,3~Diclo—2~Ttylpropan
4) 1,4~DBimetylxiclobutan

d) Viet CTCT céc dong phan va doc tén qudc t8 clia cde chit cd
CTPT sau day :

1) CsHyg 4) CgH,C1
3) CyHyg

e} Xde dinh cong thie phan tu, vigt cic CTCT c6 thé cd va goi
ten theo danh phap qudc t& cdc ankan sau :
1) Ti khéi hoi cia A so véi Hy bang 36
2) Cong thie don gidn nhit cia B 1a CyHy
3) Dot chdy hoan toan 1 lit ankan sinh ra 2 lit COy Cée thé
tich do ¢ cing didu kien
11. Nhan higt cac lp mat nhan dyng :
a) C}‘Ié , CO s COQ , SOZ ) N02 c) CHé,CgI‘IG ) CBI_EB"
b) CoHg , Ny, Hy, Oy d) CgHg, NO, HyS , NH,
12. Tinh ché :
a) Tinh ché CH, c6 lan CO, COy, SO, , NHy
b) Tinh ché CoHg c6 lan NO,, HgS, hei Hy0
¢) Tinh ché CyHg cé an NO, NHy, €O,
13. Tach 1di ting chét sau ra khoi hon hop -
al CH4 , COZ . NH3 b} CZHG f 502,002 ) HCL
14. Dat chay hoan toan 0,02 mol ankan (A) trong khi clo, phan dng
vita dd, sau d6 cho sian pham chdy suc qua mdt dung dich
AgNO; du tao thanh 22,96g mot két tua tring
a) Xac dinh CTPT cia (A), vigt chng thic-eiu tao (A)

b) Tinh thé tich khong khi (& dkc) cdn ding d& d6t chay hoan
toan lugng (A) trén.

16.

17.

18.
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15. Xac dinh CTPT va vigt CTCT cia cic hidrocacbon trong mbi

16.

17.

18.

truiing hop sau day :

a) D&t chiay hoan toan mét hidrocacbon (A} thu dude 17,6g
COZ va 0,6 mol Hzo

b} D6t chay hoan toan mdt ankan (B) véi lugng Oy vira di thi
thiy. tong s6 mol cdc chit trude phan ung bing tong s& mol
cac chit sau phan ng Xdc dinh CTPT cia (B)

¢) Mot ankan (C) o6 khéi lugng rieng 2,32glit do & 30°C
T50mmilg

d) Hoéa hai 12g ankan (D) né chigm mot thé tich bang thé tich
cia 5g etan do ¢ cung diéu kign.

e} Mot ankan (E) ¢6 C% = 80%

fy Mot ankan (F) 6 H% = 20%

g) D&t chay hoan toan 0,86g ankan {(G) cin vita di 3,04g oxi

Tt Kchéi cita hén hop gém Hy, CH,, CO so véi hidro bing 7,8 D8

a6t chéy hoan toan mot thé tich hén hp nay cén 1,4 thé tich oxi.

X4c dinh thanh phén phén tram vé thé tich cda hon hop-

Trung hoa 0,3g mdt axit hiu cd don chite no bii NaOH ta duge

0,41g mudi

a) Tim CTPT va CTCT cua axit

b) Tich 0,41g mudi k& trén va dun véi mdt higng du ROH&
400°C ta duge modt hidrocacbon (A) bay ra v hai mudi Tinh
thé tich (A) bay ra va khoi lugng hén hgp mubi thu dude

Dinh CTPT va vist CTCT cha hidrocachon trong mbi trudng hdp

sau ¢

a) Mot hidrocachon (A) 6 C% = 1

b} Mot hidrocacbon (B) ¢6 C% = 81,82

¢) Dot chay hoan toan hidrocacbon (C) sin phdm l&n lugt cho
qua binh dung Py05 va Ca(0OH)g lam khéi lugng cac binh nay
tang 1an lugt 1 0,9g va 1,76¢g
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18

" 20.

21,

23.

Dot chay hoan tohn 19,2g hén hgp hal ankan k& can thu duge
14,561 €Oy (do & 0°C, 2 atm)
a) Tinh thé tich cia hén hgp hai ankan

b} Xde dinh CTPT va CTCT cia hai ankan

Mot hén hop (A) gora hai ankan la déng dang k& 6igp nhau cd
khéi lugng 10,2g Dot chdy hoan toan hén hgp {A) cdn 36,82 oxi

a) Tinh khoi lugng COy va 1,0 tao thanh
b) Tim cbng thic phén tu hai ankan

Dt chay hoin toan 29,2g hoén hdp hai ankan Hap thy tokn b
sin phidm vho binh Ba(OH), thiy khéi lugng hinh ting 134,8g

ay Tinh khai hgng CO, va HO

b) Néu hai ankan la déng dang ké tip, tim CTPT hai ankan

. Mot hdn hop (X) gdm hidrocachon (A) va oxi du dem d6t chay

hoan toan thu san phim lam lanh thi thé tich gidm 50% Néu

cho khi con lai qua KOH du thé tich giam di 83,3% sd con lai

a) Pinh CTPT va vigt CTCT cédc ddng phan (A)

b} Tinh thanh phén % v& thé tich cia A vh Og trong hén hgp X

¢) Péng phan nio cla A khi phin ing thé véi Clg cho mot san
phdm duy nhat ? Viéi phuong trinh phén dng

Pét chay hoan toan 0,56 lit hén hgp khi (do & 0°C | 1 atm) gbm

hai hidrocachon cé cimg s6 nguyén tit C va cho cdc san phim

phan tng 1dn lugt qua binh I dyng POz binh II dyng KOMH

Sau khi két thic thi nghiém thay binh I tang 1,912g va binh II

tang 4,4g

a) Vigt cic phuong trinh phén ing dudi dang tong quat v can
bang phan ¥ng bing hai phuong phap dai 8 v& thang bing e

b) Binh CTPT cua cac hidrocachon

) Tinh % thé tich mdi hidrocacbon trong hén hop ban dau
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PAP SO CHUONG

17. a) CH3COQM;
b) Vs = 112ml, m = 0,61g (mubi)

b) CaHS '
c) 041'110

19.a) 11,2 1it ;

20.a) 30,8g COy ; 16,2g Ho0
b) C3HB va C4H10

91.a) 88g COy ; 46,8z Hy0

28.Co 4 chp CgHy CyHy CyHg

Y

C4Hyo CaHyg CaHip CaHlyp
C,Hy
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CHUGNG Vi. HIPROCACBON KHONG NO

A. DAY DONG PANG CUA ETILEN (ANKEN)

1. DONG BANG, PONG PHAN, DANH PHAP VA CAU TAO

1. Diy dong dang cha etilen

Anken 1a loai hidroecachon chua no mach ho ¢é chida mbt ndi dai
C = C trong phan tit Etilen va cdc chdt dong dang propen Cglg,
buten C4Hg vv hop thanh mot day dong dang c6 cong thite chung

C,Hp, 0 = 2) va duge goi 1a anken (hay olefin)

2. Danh phap
 Tén goi clia cdc anken xudt phat tif tén goi ankan tuong ung
nhung thay dubdi an thanh dudi ilen (theo danh phdp thong
thuting) hoac thanh dudi en (theo danh phap qude t&)
Thi du : CyHg etan . CyHy etilen hodc eten
CqHg propan . CgHg propilen hoac propen
C4Hyp butan .. C Hg butilen ho#c buten
¢ Doc tén anken mach thang
— Ché ¥ dénb s8 thit ty cachon bat ddu tit phia déu mach gin
noi doi
~ Vi tri ndi dbi duge ki higu bang st thd ty cia cacbon mang
noi doi

Tém lai : Poc tén anken + chit s8 chi vi trf ndi doi

4 3 2 1 1 2 3 4
. Thi dy : CHg ~ CHy — CH = CHy; CHy -~ CH = CH - CH,
- Buten—1 Buten-2

{mac

hign

tu ¢
do

Lt

chn
tao
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» Poc tén anken mach nhanh

Chit s6 chi vi trf nhanh + tén nhanh + tén anken mach chinl
(mach dai nhit chia ni dsi) + cht 6 chi vi tri noi doi

Thi du : (331-13 - (?3 = (13H2 ; (%Hg—%H*éH2~%H = ?‘H——é}}%
CH, CHjy
2—Metyl progen (isobutilen) 5-Mety! hexen—2
. Ten mdt 6 goc anken (goi tén chung Ja ankenyl)
Mot 6 goc ankenyl co tén goi thong thung duge st dung pho
bign D6 la cac gbc vinyl, alyl, isopropenyl
Thi dy : CH, = CH-,; CHy=CH-CH-; CHg = (E -
CHy

viny} alyl isopropenyl

Cac goe hidrocacbon chifa lign ket ddi ¢6 dudi enyl Danh s8 thd
fu ciia cachon trong gfc bat dau tir nguyen tif cachon cé héa tri ty
do

4 3 2 1 4 3 2 1
Thi du : CHg —~ CH = CH-CH,—; CHy=CH - CHy — CHyp—
2~Butenyl 3—Butenyl

3. Ding phin
a) Pbng phan céu 130
Ngoai déng phan vé mach cacbon nhu d6i véi ankan, cic anken
con c6 cdc déng phan vé vi tri cla ndi doi, do dé so déng phén ciu
tao ciia anken nhidu hon cla ankan c6 cung s nguyén ti cacbon
b) Béng phan hinh hoc (hay dong phan cis-trans)
Sy c6 mat lien ket doi trong anken Jam xu#t hitn mot loai dong
phan lap thé, dé 1a dong phén hinh hoc, hay déng phan cis—trans
Dac diém cla loai déng phan nay 1a hai nhém the dinh & hai cacbon
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mang ndi @5i ¢ cing v& mdt phia hode khde phia véi nbi doi, thyc
chét 13 ¢ cing phia hodc khic phia véi mat phing 7 cla lien k8t dbi
Khi hai nhém the ¢ cung phia ta ¢d dang ddng phan cis; hai nhém
the & khéc phia cho dang ddng phan trans

Thi du : H H H CHy
o= >c - c/
cis—2-DButen trans—2-—-Buten

Diéu kién dé c6 dong phan hinh hoc
— Phai ¢6 ndi doi C = C trong phan tu

— M&i nguyen ti cacbon mang ndi dbi phai lien két vdi nhing
nguyén tit hay nhém nguyén tu khdc nhau

a a a. /b
~No=07 o=

b/ \‘\b b/ \a
cis {rans

1. CONG THUC CAU TAO

lién ké’g ¢ (xich ma)
rd

H S H
e
Ne £
H// k\\\\H

lién két = (pi)
Theo thuyét co hoc lugng td :

C & trang thai binh thubng (trang thai cd ban)

T () it
1> 9g” 9p>
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.',OA

C* & trang thai kich thich (trang thal héa tri)
T ! (A

1s® 95 9p°

C & trang thai lai héa (obitan 1s® vin giff nguyén)

! (RRER

s

Lai hoa cho 3 obitan (sp?‘} va con 1 obitan 2p khong lai héa
Sy tao thanh lign két o
M&i nguyén ti cacbon diing hai obitan lai héa sp® che phit theo
truc véi hai obitan s clia nguyén tu hidro d€ tao hai lign két o va
dung obitan lai héa sp® cbn lai dé che pht theo tryc véi obitan lai
héa sp® cia nguyén t& cacbon k& can d& tao litn két o. Tat ca céc

nguyén t hidro lign 16t vdi hal nguyén tlr cachon mang ndi doi déu
nEm trén cung mot mat phing vdi hai cacbon d6 va goc héa tri &

mbi cachon mang néi doi bing 120° (tao thanh lién ket o)

s Sy tao thanh lién két =

Mbi nguyén td cacbon con mot obitan 2p thudn tiy. Hai tryc cia
hai obitan p song song nhau tao thanh mat phiing 7 théng goc vai
mat phing cta 6 nguyén t& trong phan tit etilen. Thye chat cla lién
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kit 7 tao thanh la obitan lien két = c6 mat dp electron che phu ca

phia trén va phia dudi hai nguyén t¢ cachon mang noi doi.

P P n

Lien kit 7 1a lign k&t kém bén (so véi litn két o) dé bi bé gay
trong cic phan Ung héa hge, d6 Ia nguyén nhén lam cho cde anken
6 phan dng cdng, oxi héa, tring hap

15 TINH CHAT VAT LI

Etilen Ja khi khong mau, khéng mii, rdt it tan trong nude, tan
trong rugy, &te Céc anken tit Cy dén Cy & thé khi, tit Cy dén Cyp
& thé long va tit Cyg trd Ién ¢ the rin

Iv. TINH CHAT HOA HQC
Do c6 lien kit 7 khong bén, dé bi ddt ra nén etilen dé dang tham
gia cdc phan ung cong, oxi héa, trung hop
1. Phan ng cing
a) Cong hidro : Khi c6 mat chit xdc tc Ni hoac Pt nung néng,

etilen cong hidro vao lien két doi tao thanh etan, phan ing dac trung
whit d6i véi anken la phan ng cong vao lign két dbi

Ni
CH2 = CH2 -+ HZ — CH3 - CH3
{0

Ni
CnH2n + Hz T CnH2n+2
t

L }

mal

11

ng

ch
i
ng



b) Cong halogen : cac anken, (chét titu bitu 1a etilen) d& dang lhm
mét mau dung dich brom (phéan ung nhan bigt anken)

|
CH2 = CHQ + Bl‘g —_— Br Br

1,2-Dibrom etan
LUy :
Clo ciing tham gia phan dng thé véi anken khi ¢ nhigt do cao.
500°C
Thi dU H CI"Ig = CH'—CH3 -+ Ciz s CHZ o CH"CH2“01+H61
¢) €éng axit |
Pa st axit manh nhu HZSO4, HCL HBr, HI . c6 thé cong vio
n8i doi ciia anken tudng tu brom, clo

¥ i
CH25CH2"§'H“A_>H—CH2“CH2—A
. S

A 1a gbc axit nhu ~Cl, —Br, =SOH, vv..

Thi dy : CH, = CH,+ H - Cl — CHy = CHy - Cl
Etyl clorua

dy Cong H,0

dd H,80,

CH, = CH, + HOH CHj — CH, — OH

Phuong phép nay duge dimg dé difu ché rugu etylic trong cong

nghiép
e) Qui tic dinh huing trong phén uing cong vao anken,

Khi mét tic nhan khong déi xung (nhu HX, HOH ching han)
cong vio mot anken khong d6i xing, nguyén td¢ H (hay phan mang
dién tich dudng) cong vao nguyén ti cacbon cd nhidu H hon con
nguyén td X (hay phin mang ditn tich &m) cong vao nguyén this
cachon ¢6 it H hdn
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—— CHy-CH~CHj

C}
O+ ryod—

CHy— CH = CHy + H' —CI” e iso-Propyl clorua

{sin phdm chinh)

- CHy-CHy—CH,—Cl

n-Propyl clorua
(s&n phdm phu)
2. Phan ung oxi héa

a) Phan img dot chdy, anken chdy trong khéng khi sinh ra CO,,
HgO va tda nhist

G, Hy, + _32£ Oy —> nCO, + nH0
Thi du : CoHy + 30y — 2C0, + ZH,0 + 1423ig
b} Phan ing ox héa
* Céac anken lam mat mau dung djch thute tim.

3C,Hgy, + 2KMnOy + 4Hy0— 3C H,, (OH), + 2Mn0, + 2KOH
Thi dy :

3CH, = CHp + 2KMnO, + 4H,0 > 3(|3H2 ~ ?H2+2Mn02+2KOH

OH OH

* Dung dich KMnO, dam dac d nhigt dp cao, ndi 461 C = C
bi bé ghy cho xeton, axit hay CO, tily theo cong thdc ciu
tao cia anken

KMnO,
RyC = CH ~ R + 3[0] —~— R,C = O + RCOOH
tO

EMnQO,
Thi dy : CHy ~ CH = CHy + 5[0] — CH,COOH + COy1 + H,0
R e

162

G

CH,-

cling
dong
ndi ¢

nhat

ung



KMnO,
CHy-CH = ({.—CHS + 3[0] —— CHzCOOH+CH; - C — CHy
CH, i (")

« Trong cong nghiép ngudi ta oxi héa nhe etilen dé san xudt
CH4CHO (andehit axetic)

PdClLyCuCly
QCHQ = CHZ -+ 02

9CH; — CHO

3. Phan g trung hop

Do sy can trd vé mat khong gian, nén khong phai anken néo
ciing cb thé tham gia phén ing tring hop, chi riéng etilen va nhing
d6ng dang c6 mot nhém ankyl hogc hai nhom ankyl & mbt ddu cla
ndi doi méi dé dang tham gia phan ung nay.

Thi du : nCH, = CHy —> (~CHy —~ CHp~)n

etilen Polietilen (P. E)

Tring hop 12 qué trinh cong hop lien ti&p nhiéu phan ti nho gidng
nhau hay tuong ty nhau tac thanh phan ti 16n hay cao phan 8.

V. PIEU CHE

a) Tach nude tir mét phan 1 ruu

H,80, dic, 170°C
(EHQ - ?Hz CH2 - CHZ + Hzo
'H T OH |
| 4

Axit sunfuric giif vai trd xic téc va it nude sinh ra trong phan
ting. Phin dng nay dudc dimg d8 didu ché etilen trong phong thi nghiém

b) Tach hidrohalogenua ir céc din xuit menohalogen

dd KOH, ragu
CHj ~ CH, — » CH, = CHp+HX
H X

183



¢} Béhidro héa ankan
Trong cong nghigp cdc anken thuing duge didu ché bang cach
dshidro héa cic ankan dudi tdc dung cia xdc tac CrOz & 450°C

CrQy
450°C

d) Tl dan xuét dihalogen
CHQ - CHQ + Zn e CH2 = CH'Z 4 leB]."2
I l
Br Br
e} Phan tng crackinh
Crackinh

CyHyq — > CoHg + CyH,
400" ~ 600°C

g) Hidro héa khi CH,
Pd
02H2 + HZ e 02H4

tO

VI. UNG DUNG
~ Anken dugdc ding & téng hgp cic rugu (thi du CoH, dung de
didu ché CoHgOH), cac dan xuit halogen (thi du
CHy—CH,Cl, CICH~CH,Cl)

— Anken dung d8 téng hyp cdc chit déo (thi dy : polietilen,
polipropilen }

Etilen con ding d8 téng hop andehit axetic, axit axetic va nhiéu
monome ding trong téng hdp cdc chit cao phan ti nhu polistiren.

— Npgoai ra etilen con diung dé& gifim qua xanh vi etilen c6 téc
dung kich thich sy hoat ddng cac men lam qua mau chin

184

1.

N



LUYEN TAP
1. Nhitng hop chéit n2o trong s8 cic hop chét sau day cd déng phén
cis—trang :
a) 2—brom-3-clobuten—2
b) 1—brom—1-clo—2-metylpropen—1
¢) penten—3—~in-1 (CHz ~ CH = CH - C = CH)
Vigt cong thic cu tao khong glan cia cdc déng phan do
(Dé thi quée gia hoe sinh gidi Héa phé thong 1993~1994)
HUGNG DAN GIAI :

« Cong thifc ciu tgo cla :

4 3 2 1
a) 2—brom—3—clobuten—2 : CHg — (‘3 = C — CHy
|
Cl  Br
Chat nay c6 dong phan cis—trans
CHg CHj, CH,4 Br
[ 3 2 T
~—~¢=c’ —~c=c’
Cl NBr cl ™ CH,q
cis trans

b) 1-brom-1 —clo—2—metyl propen—1 :

3 2 1
CHy-C = C—Br

ba, &

Chét nay khong c6 dong phén cis—trans

¢) penten—3—in~1 : CHy - CH = CH - C = CH
Chéit nay c6 dong phan cis—trans
CEiCWC/CECH CE?\CWC/H
g m q ~C=CH
cis trans
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BAI TAP

2. Viét cong thic cfiu tao cdc déng phan dng véi cong thic phan
C4HgOy véi x = 1, 2, 3, 4 Cic cong thic cdu tao nio cb thé
ton tai dudi dang cac dong phan hinh hoc cis—frans

3. Vigt phudng trinh phén Ung bitu dién bién hoa sau :
a) nhecxan -> butan —* etilen > etylclorua - etilen — polietilen
b) C3H70H — CSH8 -— CSE{B s Czﬁq_ —> CzH4(OH)2
¢) Da voi = vbi sdng ~> canxi cacbua > axetilen -> etilen = etanol

@) C Honsg = CpHgy = CpHpaBry = Cpily, > CuHp,(OH)s

HyNi
H,50,d —%=> (B)
e) CoHLOH ———> A { +Cly (8s)
O, ()

4. Goi tén cAc chi A, B b tdc vk chn bang céc phan ing sau :

H,80, dd
a) (A) ———— (B) + ()
170°C
Ni
B + (D) —— (K)
200°C

]

60
E) —— (M) + (G)
(F) + KMnO, + (C) — (H)} + (I) + C,H,(OH),

dpne
I) ——— (I) + (C}+ Oy
(I + (C) ——= () +(Dif

O

1500°C
G

(K) + (D)

(K} + (D) — ()
200°C
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aslet
b} (A + (B) —— (C) + HCI

rugu
() + KOH —— C,H, + (D) + (E)
6 (]

' P
(¥} —— polime
xt

5. Vigt phuong trinh phéan tng :

a) Digu ché cic polime sau diy tit cic monome tudng dng :

|
aj) (—CFy — CFg—)y, ag) (CHy — CH - CHy-),
CH, CH,
| 1
ag} (—CH - CI:H_)n a4} (-CHy "'?"')n
CH, COOCH,

%) (-CH - CH-), s (-CHy~ CH-),
CHyBr CH,Br CH = CH,
b} Poligtilen tir da vdi
e) Etilen glicol tir khi thién nhién
d) Rugu atylic tit butan
e) Polibutilen ti da véi, than dd, mudi an, Hy0
f) Buten—1 tit buten—2 va nguge lai
6. Phan biét cic lo mat nhin lan lugt chda :
1) CH,, CoH, , CgHy
2) CoHy, CoHg, Ny, SO,
3) C,Hg, 80,, C3Hg , NOy , COy
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7. Tinh ché :

1) Lam sach étan co lan &tilen ©
9) Lam sach propen ¢d lan métan, 50y, €O d) &
8, Tach 1o tung khi sau ra khdi hén hop 11. Dat
1) CH, , CgH, , SOq, COp hai
2) CgHyg, CsHg , COg a
9. Hoan thanh cic phan ung v goi tén shn phim tao thanh : b
a) CH2 = CH?. + E[Bl ——
by CHy = CHg + . -—s CHyCH, - OH 12. H:
¢) CHy - CH = CH, + HI — B
H,S0, dd a)
) CH3 - CHQ - CHQ - GHZ - OH
180°C
H,80, dd b}
e} CHq — CH — CHp - CHg —— =
T 2T e : 13. M
OH n
no? 4. 7. = CHz— CHBr- CHBrCHjy 2)
. 7 4+ ?. - CHg~ CHBr — CH(CHg)y )

10. Cac dang cau hoi khéc :
a) C6 3 hidrocachon khi A, B, C la déng ding ké tiép nhau. Phan 14, ]
tit lugng cta C gap hai phan tif lugng cua A i
a; Cho bigt A, B, C thudc day dong dhng nao ? Bit rang
ching déu lam mat mau nudc brom.

an

a, Viét cong thic cdu tao cia A, B, C
!
ag. Néu phudng phap héa hoc phan bigt AvaB
. Ta A, B, C néusd d6 ditu ch& céc loai cao phan tit .

b) Phan biét phan Ung tring hop va phan dng chng Cho vi du
minh hoa )
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12.

13.

14.

c) Hay ching minh cong tinkc chung cla anken la C Hg,

d) So sanh phan ung ciia dung dich Bry véi cac dong phan cta CgHg

Pét chay hodin toan 0,25 mol khi (A) thu duge 33g COy va 13,5¢

hdi nude

a) Tim cong thic phan tit A vd CTCT A biét rang o didu kign
tieu chudn, khdi luong rieng cha A la 1,875g/l

b} Tim leong dung dich KMnO, 40% cb thé bi mit miu vira dd
bii lugng chit A trén.

Hai hidrocacbon A va B d8u & thé khi, A cé cong thic ColHy ;

B c6 cong thitc CyHg, (txi s8 x trong hai cong thic bing nhaw)

a) Lap cong tinic phan ti cia A va B bitt vhng ti khoi A d6i vdi
métan = 3,625 va ti khoi cia B d6i voi He 1a 7 vigt CTCT
cla A, B, goi tén ching "

b) Tt B vigt cdc phuong trinh phin dng didu ché A theo 3 cach.

Mot hén hop ankan (A) va anken (B) cd thé tich 6,72 lit suc qua

mot dung dich chia 16g brom vita van lam m#t mau brom.

a) Xac dinh cong thic phan ti cia (A), (B) bigt rang 6,5g hon
hop 6 thé lam mét mau di 8g brom

b) Tinh lugng COy va lugng HyO thu dude khi 46t chay 6,5g hon
hop (A) va (B).

Mot hén hop (X) gbm 2 olefin dong dhng ke ti€p nhau co thé

tich 17,92 lit (do & 0°C; 2,6 aim) syc qua hinh nwde KMnO, du,

khéi lwgng binh tang 70g

a) Vigt cac phuong trinh phan dng xay ra

b) Xac dinh cong thitc phan td, vigt cong thuc ciu tao cua hai
plefin do.

¢) Tinh phan tram s8 mol ciia hon hop (X).

d) Dét chay hoan toan thé tich trén cua hén hop (X) rbi cho sén
phém vio 5 lit dung dich NaOH 1,8M sé thu duge mudi gl,
bao nhidu gam ?
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15.

16.

17.

8.

0,2 mol hén hgp khi (X) gbm &tan, propan, propen suc qua nudc
brom du, thdy khéi lugng binh tang thém 4,2g Lugng khi con
lai dem dot chay hodn toan thu duge mdt lugng COy 12 ag va
6,48z nudc

a) Tinh luong khi €Oy (ag) va thanh phdn % thé tich mbi khi
irong hén hgp (X)

b) Dan toan bo khi trén qua 400 m! dung dich KOH 2,6M Hay
xac dirih néng @b mol/l cila cic chét trong dung dich sau phan
ung.

Péhidro héa mot hén hop tan va propan thu duge mot hén hgp

atylen va propilen Khoi lugng phan ti trung binh cda hén hp

sim phdm nhd hon hén hop dau 1 6,55%

a) Tinh % thé tich cta hdn hgp hai ankan

b) Hidrat héa 61,07g hon hop hai anken trén ¢ diéu kién thich
hap ta duge mdt hén hgp hai rugu no don chde. Pat chay
hoan toan hén hop rugu tao ra, ta thu duge hon hgp san phim
cho qua mét dung dich Ca(OH); c6 du, Binh dyng dung dich
Ca(OH), tang mg Tinh mg ?

A va B Ia hai anken ké tip trong day déng déng Cho 13,44 lit

hén hop trén qua mot binh dyng dung dich brom du thay binh

tang 28g

a)} Xéc dinh cong thic phin td, vist cong thic chu tzo cua hai
anken (c6 thé cd)

b) Cho hén hdp anken tic dung véi HCI thi thu duge t6i da 3
san phim Xic dinh cdng thuc cfiu tao cha hai anken va goi
tén ching.

Mot hén hop métan va oléfin (A) ¢6 theé tich la 10,8 lit (BKC)
cho qua mét binh dyng dung dich brom du thu dugec mot khi
dem d6t chay hoan toan thu duge 5,5g COy Binh dyng brom
tang 10g

a) Tinh thanh phin % thé tich cac khi trong hén hop dau.
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b) Tim cbng thic phan ¢ cia oléfin (A)

¢) Tinh lugng chét tao thamh trong binh brom khi cho hén hgp
khi qua

19. Hén hop A va B la hai anken c6 khéi lugng 12,6g trdn theo ti
le ding mol t4c dung vita dd véi 32g brom.

Néu tron hdn hop trén ding lugng thi 16,8g hén hgp tic dung
vita di véi 0,6g H, Tim cong thic phan t& cia A, B bigt
MA < MB

B. ANKADIEN. CAO SU

I. ANKADIEN
1. Dinh nghia :
Ankadien (hay dien, hay diolefin) 1a nhitng hidrocacbon khéng no
6 hai noi dbi trong phan td. Céng thic chung C Hyy 9 (n = 3)
2. Phén loai, goi tén :
Ankadien duge phan lam 3 loai, tiy theo vi tri nf1 4di.
a) Loai c6 hai ndi déi lign nhau
Thi du : CH, = C = CH — CHg Butadien—-1,2
by Loai ¢6 hai né'i dsi xa nhau
Thi dg : CHy = CH — CHp ~ CH = CH, Pentadien~1,4
¢) Loai c6 hai ndi doi cich nhau bing mot ndi don (ndi dbi lién hop)
Thidy: CHy = CH ~ CH = CHy Divinyl hay Butadien—1,3
CHy = (E - CH =CHy  Isopren hay 2—Metylbutadien—1,3
CH,
CH; = (E— CH = CHy Cloropren
Cl
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3, Tinh chat vat i :

Khong tan trong nude, tan trong dung moi hiu cd, cac ankadien
tt Cg — C4 la nhing chat khi, tit C5 — Ciq la nhing chat long,
tit Cyp tvd len la nhang chit TAn

4, Tinh chfit hoa hoc

Ankadien c6 nhing tinh chit dac trung ctia hidrocacbon khong
no nhy : tham gia phén Ung cong, tring hop, oxi héa khd

a) Phan ting cong :
Ankadien c6 thé tham gia phan ung cong Bry, Cly, HCL, vv.

Nhitng phan ung d6 cd thé xay 1a 8 cdc vi tri 1,2 (taong tu
anken) hoac 1,4 (khac véi anken) tao thanh hén hop san pham cong

Thi du :

cing 14

= " CH,-CH = CH-CHy
i
Br Br
1 2 3 4 . , P ,
CHy = CH-CH = CI‘IQ*BI‘Q 1 14-Dibrom buten—2 (sAn phim chinh)
cing 1.2

> ?Egm?ﬂ—Cﬂ = CHy
Br Br

3,4—Dibrom buten—1 {san p‘né{m phy)

cing 14

CH~CH = CH-CH,
Cl H

CHy = CH-CH = CHp+HCl — 1-clobuten—2

cing 1,2

CH, = CH~CH-CH,
al

3-clobuten—1

a4 ey

tha
nhi
o
e
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b) Phan ung tring hop :

Khi c6 mit natri kim loai hoac chit xic tdc, ankadien lién hop
tham gia phén dng trung hgp, chu yéu theo kigu cong 1,4 tao thanh
nhing polime cé khoi lugng phan tt 16n, c6 dang hinh soi xoin &c,
c6 tinh dan hdi cao. Vi vay phén dng tring hop ankadien lién hdp
¢6 ¥ nghia thyc tién 1t quan trong ché tao cao su tdng hop

Na
Thi du : nCH, = CH~CH = CHy—> (~CH,—~CH = CH-CHy-),
hutadien—1,3 Polibutadien

¢} Phan (ng oxi hoa
Ankadien lam mét mau dung dich thufc tim

SCHE-HCH CH CH2+4KMHO4+8H20"_>SCH2 CH CH CHQ
OH OH OI—I OH

+ 4MnO, + 4KOH

Ankadien chay trong. khong khi, sinh ra COq, H,0 va tda nhigt

CoHan—s + ( 3112“ 10, = nCO, + (n — LH;0

5. Dién ché :
a) Péhidro hoa cée n—buten va n-butan :

ALG,
(‘H —~ CH =CH -~ (‘Ha 2 CHZ CH ~CH = 01{2 + Hz
650°C

t xic téc

CHy—CH,y—CHp~CHy CH, = CH~CH = CHy+2H,

by Bi it axetiten :

9CH = CH —> CH, = CH-C = CH

Pd
CHy,=CH-C=CH+Hy — CH, = CH - CH = CH,

t
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c) B W oruoy ¢

MgO, Zn
QCZHSOH > CHy = CH-CH = CHp + 2H,0 + Hy
500°C
H,S0, d
CI—I3—(IIH-—(‘3H—-CH3 ———=> (CHg = CH-CH = CH,+2H,0
011 OH

d) Bién phan dung dich musi

dfdd
9CH, = CH~COONa+2H,0 — CH, = CH—-CH = CH,+2C0p+
+ 9NaOH + H,

1. CAO SU
1. Cao so thién nhién
a) CAy cao su vd mi cao su
(lao su thien nhién ldy tit md hay nhya cia mot s6 loai cay, chi
yéu la cay hévea (Hevea Brasiliensis) cd ngudn gbe & Nam Mi. Hién
nay cao su duge tréng nhidu & nude ta, mot s6 nude khac g Dong
Nam A va Nam Mi .
h) Cau tao
Cao su thien nhién I mot loai hidrocachon khong no cao phén
tlt, 6 cong thic (CsHg), Pun ndng cao su tdi 250°C ta duge isopren
CgHg, tit d6 suy ra réng cao su thién nhién la san phém tring hop

cila isopren tic 13 poliisopren

tring hop
nCHy = C~CH = CH, (~CHy—C = CH - CHy~)a
CHj CHy
Isopren Poliisopren
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¢) Tinh chat :

Do c6 lien k&t ddi trong phan tu, cao su tham gia cdc phan tng
cong (Hg, Cls, HCL,. ) v2 c6 thé tdc dung v6i Ivu hujmh tao thanh
cao su luu héa ¢6 cdu tao mang khong gian.

Quan trong nhét 1a tinh dan héi tdc la tinh chat c6 thé bi bign
dang khi ¢6 luc bén ngoai va trd lai dang ban diu khi lye d6 thdi
tac dung 88 di cao su cd tinh dan hoi vi phan td polime cao su cé
ciu tao mach thang hinh sgi, binh thudng xoan lai holic cudn tron
vo trat ty Khi kéo cang cao su, cic phan t& polime d6 dudi ra va
¢6 trat ty hon Khi budng khong kéo nia cdc phan ti polime trd lai
v& hinh dang ban déu

Ngoai ra cao su cbn cd tinh chat khdng dan dign va nhigt, khong
thim nudc va khi, ¢6 the tan trong etxing va henzen.

Tt ca nhing tinh chit trén, nhét la tinh dan hoi, lam cho cao.
su dude ung dung rit rong rai trong sin xudt va doi sing

2. Cao su tong hyp :

Cao su tong hop la nhing vat lidu polime tudng tu nhu cao su
thitn nhién, do con ngudi didu ch& tir cdc chit hitu cd don gidn hon,
thutng bang phan dng tring hop-

06 nhidu loai cao su tdng hop, sau day 12 modt vhi joai thong dung nhét:

a) Cao su butadien thubng sin xuiit tif butadien—1,3 bang phén
¢ng tritng hgp c6 mat natri kim loal nén ¢ tén goi tat 1a cao su
buna. Monome butadien—1,3 d& san xuit cao su buna duge diéu ché

tit rugu etylic (sén xudt tir etilen hoic len men cac chat dubng, bdt)
hoac tif butan {c6 trong khi crackinh déu mo)

b} Cao su isopren cé ciu tao twong ty cao su thign nhién, dugc
tSng hop bang phén ung tring hgp isopren.

Monome isopren dugc sin xudt tif isopentan, mdt san phim cha
déu md '

xt
CHy~CH~CHy~CHy ——> CH, = §~CH = CHy+2H, .
CH, K CH,
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3. Sy luu hda cao su

Cao su thién nhién va cdc cao su tdng hgp thong thudng, chi ¢6
tinh din hdi trong mot khodng nhigt & hep (0 nhigt G thép thi
gibn, & nhidt 6 cao thi mém va dinh). D¢ kbéc phuc nhuge diém
d6, nguti ta phai chd héa cao su véi mot luong nho lue huymh D6
Ja qua trinh htu héa cao su Ban chdt cta qud trinh luu héa cao su
1 tao ra nhiing ciu ndi (thubng la cc nguyén ti huu hujmh —S-5-)
gifa cic phan td polime hinh sgi chda cao su Nhu viy, ti nhing
phan td cao su rigng 18, sau khi luu hoa, ta duge nhing phan td
khéng 16 gdm nhibu phan td hinh sgi ¢6 cu ndi di sunfua v6i nhau,
cao su luu héa cé ciu tao khéng gian Nhi cfu tao d6 cao su huu héa
6 nhing tinh chét hon hin cao su thd nhu bén doi véi nhigt, dan
héi hon, lau mdn va kho tan trong dung méi hiu co

BAl TAP
1. Ankadien 1a gi 7 Trong cac logi ankadien, loai ndo tham gia phan
img trung hop
2. Vigt cac phudng trinh phan Ung cong theo tilemol 1:1
a) Divinyl va HBr
b} Isopren va HCl

¢) Cloropren va Brg .

3. So sanh ciu tao va tinh chét cla cao su ty nhitn trudc va sau
lchi Juu héa.

4. Vigt phuong trinh phan dng diéu ché :
a) Cao su buna tir tinh bot

b) Cao su isopren ti isopentan

, ¢} Cao su cloropren ti metan

5. Vigt phuong trinh bidu dién chudi bin héa sau véi di digu lien
a) Tinh bat - Glucozg —= Rugu etylic - Butadien-l;S -»

-» (Cag su buna
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h) Da voi — Voi song —> Canxicachua — Axetilen —
—» Vinyl axetilen —— Cloropren —> Cao su cloropren

6. B6 tuc cic phuong trinh phan ¥ng, goi tén cic chit

600°C
a) (A) — (B) + (C)

?
(B) + Hy0 — (D)
77
D) — [E)1 + ()1 > +HO

77

(E) + () — (4)

?7?
n(E) —> cao su buna

77

(B) + (F) — (C)

to
b) (A) + NaOH — CHy = CHp+ (%)
(© + (D) — CH, = CHy + KCl + H0

", xt
(B — (G) + (H)
NaOH + (I) —= (D)

L

. P
n(H) ~— cao su buna
xt

CHZ = CH2 + (B) —2 (C)
2AC) + Na — (B) + (I}

d
(&) + H0 —> (H) + NaOH + D1 + (@)1

o

t
J) —— (X) + Ot + HO

t*, p, xt
n(H) + nCgHy —~ CH = CHy —> cao su buna—S.
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. Phan biét cac chit chda trong cic lo méit nhan : Butan, Buten—1
i Sy tring hop divingl c6 thé tao thanh hai polime khéc nhau va
mot s4n pham phy c6 thé bi hidro hda tao mot déng ding cia
mot xicloankan Vigt cdc phudng trinh phin dng cé thé x4y 1a

dé tao cic chat trén

I )8t chay hoan toan mot hidrocachon X & thé khi thu duge 0,14mol
COz va 1,89g 1“120

a) Tim cong thic thuc nghiém cla X
b) Xdc dinh comg thdc phan td va cong thic chu tao cia X -
goi tén X bigt X ¢d the trang hogp tao cao su
¢} Vigt phuong trinh phan ing cia X véi HBr theo ti 1 mol 1:1
goi tén sin pham
0. Mot hén hop khi A 6 thé tich 1 21,504 lit (dktc) gbm mot
anken X vh mot ankadien Y chia hai phin bang nhau :
Phin 1 : D&t chéy hoan toan thu duge 1,92mol COy Xac dinh
cong thitc phan ti va cong thic ciu tao cia X, Y bist rhng X,
Y déu d6i xing — goi tén X, Y
Phén 2 : Cho tic dung hoan toan vita d0 vdi 134,4g brom
» Tinh phan tram thé tich cia X, Y trong hén hop A
° Viét phuong trinh phan dng trimg hop X, Y
o Vigt phitang trinh phan ing cta X, Y véi HBr theo til2 mol 1: 1
« Vigt phuong trinh didu ché X tit Y va ngudgce lai.
1. Nguti ta 6 thé didu ché cao su butadien ti gb theo sd 43 sau :
_ H=35%
G§ ——rm——s duting glucozd o,
H = 80% "
Dutng glucozs ————— Rugu etylic

H = 60%
Rugu etylic ~—————> Butadien—1,3

nButadien—1,3 — Cao su Buna

Tinh ludng gb cin d8 sin xudt 1 tin cao su.
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12. Mét hidrocacbon A ¢ thé khi o6 thé tich la 4,48 lit (5 dkte) tac
dung vira da véi 4 lit dung dich brom 0,1M thu dige san pham
B chia 85,562% brom
a) Tim cong thdc phan b, vigt cong thic ciiu tao c6 thé cb cla
A, B bigt vang A mach hé
b) Xac dinh cong thic cdu tao ding ciia A bist fang A tring hop
trong didu kién thich hop cho cao su. Vist phucng trinh phan
ung
13. Mot hon hgp gom ankadien lien hop A va oxi c6 du (oxi chiém
9/10 thé tich hén hop) nap day vao mot kchi k& tao 4p sufit 2atm
Dot chay hoan toan A rdi dua v& nhiét do ban ddu cho hoi nude

ngung tu hét thi 4p sufit gidm 1 g0 vai 4p sudt ban diu
4

a) Xac dinh CTPT va CTCT cia A

1) Hoa tan hoan toan 3,36 lit A (¢ dkte) trong 1,5 lit dung dich
brom 0.1M thu duge mdt hon hop san phim B

— Viét phuong trinh phan ing

— Dung dich brom ¢6 mat mau hoan toan lchomg ?
HUGNG DAN GIAI -

12. n, = 448 - 0,2mol
2,4

=4 01=04mol=2n, = A chua hai lign k8t (=)

[R]

HBr2
hay mot lign két (=)

Cong thic phan bl tong quit ciia A : O Hpp-o(2 sn=4)
y €, Hopop + 2Bry —> Cypn—oBr4

80.4 _ 85,562 o = 4
80 4+14n-2 100

% brom trong B =

a) Cong thic phan td cla A : CyHg ciia B : C4HgBry
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Cong thic cdu tao cd the cd cia A

CH = C - CHy ~ CHy
CHy - C = C - CH, ankin
HoC = C = CH - CHy
H,C = CH - CH = CH, ankadien
Cong thidc cdu tao ¢ thé ¢o cia B .
Br Br  Br Br
(il‘I—IMC:Zf——CHQ——CH3 ; CHam(I') - (:}M—C’I-Ia
Br Br - Br Br
By Br
éﬂg—-(i] - {QH—CHa ; HZ(IJ - CEH - ('JH - (51—12
Br Br Br Br Br Br

b) A tring hop cho ra cao su vay cong thic ciu tac ding (A)
CHy = CH-CH = CHy

N
nCH, = CH — CH = CH, — (~CH, - CH = CH — CHy~),
t{)

2
C,Hs, -9(n = 3 lién hop) : a2 mol ) _
' téng s6 mol hon hgp = 10
a) 0, (c6 du) P— ng s6 mol hdn hop a
_ X 1y, _
5 sudt lic sau con = 2. (1 - ——) = 1,batm
4

Phuong trinh chdy :

- o
CoHon-a + | 31’2 10, —> nCO, + (n = 1HLO

a mol (1,bn—0,5)a na (n—1a

00

r}‘(‘\ I

Tén

Lic
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trong i
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Téng st mol khi ban ddu = ny = a + 9a = 10a

Téng s mol hén hop khi sau phan dng :
na + 9a — 1,5na + 0,5a = ny = 9,52 — 0,5na = a(9,5 — 0,6n)

Liic sau thé tich binh va nhigt do khong d6i, ta c6 :

n -
Pp _ My L 15 _ al®b-05n) o . _y4
Py n, 2 10a

= CTPT (A) : C4Hg ; CTCT (A) : CHy = CH-CH = CHy

3,36

ny = -k— = 0,15 mol
b) 99,4 ng, = ny > 2 =1
ng, = 1,6 01 = 0,15mol ngy, 1

CH2 ES CH - CI"I = (‘Hg + Bl’z — ?HZ - CH = CH - ?1’12
Br Br

0,15 mol 0,15 mol

= dung dich brom méat mau hoan toan.

C. DAY DONG DANG CUA AXETILEN (ANKIN)

L DONG DANG, DPONG PHAN, DANH PHAP VA CAU TAO
1. Diy déng diing
Ankin 13 nhing hidrocacbon khong no mach hé cb lign kit ba

trong phan t
Axetilen Csz va cac chét dﬁng c?ing CSH4 y C4H5 " hOp thanh
mot day dong déng goi 1 anlin, cé cong thic chung CyHyp-z (n22)
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2. Dush phip, Déng phin
a) Danh phap
~ Theo danh phép théng thubng : Gei tén cdc gdc ankyl ¢ hai
bén ndi ba sau dd thém axetilen
— Theo danh phép quc t8 : Tén goi cdc ankin cang xuit phat
ti ankan twdng Ung chi ddi dudi an thinh in

Thi dy :

Danh phéap quoc t& Danh phap thong thuting
CH = CH Etin Axetilen
CHy - C=CH Propin Metylaxetilen
CH3~CHy—-C = CH Butin—1 Etylaxetilen
CHg~C=C~CHyz  Butin—2 Dimetylaxetilen

— Goi tén céc ankin mach cacbon ¢6 nhénh tuong ty nhu ankan

Vige danh s8 mach chinh bat ddu tir nguyén tir cacbon dau mach
ghn lien két ba

1 2 3 4 5 6 7 8
CH,
T-Metyl, octin—2
b) Béng phan

V& dong phan ciu tao, cac ankin tudng ty cdc anken, ngoai céc
déng phan vé mach cachon, c6 dong phin vé vi tri cda lién két ba

Ankin khong cé déng phan cis—trans nhu anken, vi géc héa tif
cila cachon mang ndi ba bang 180° (hai nguyén td cacbon mang néi
ba va hai nguyen t& H lién k&t trye ti€p voi ching nim trén mot
dubng thang)

3. Cau tao

Chat tidu bidu quan trong nhat clia day déng dang ankin la

axetilen.
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Trong cong thie cdu tas cua axetilen c6 litn két ba trong phin
ti Trong lien két ba ¢ mot lign két o (bén vimg) do sy xen pha
truc cha hai orbitan lai héa sp*, con hai lién k&t # (linh déng) do sy
xen phil bén ctia hai cip electron p Céc tryc cla cdc electron p tao
thanh hai mat phing thing géc véi nhau, giso tuyén clia hai mat
phing d6 12 dutng néi thm hai nguyén tit cachon

-

1. TINH CHAT VAT LI
Tudng ty ankan va anken, cic ankin tir Gy dén Cy I2 nhing chét
khi, cac ankin cao hon la nhing chitt Jong hoac vén

Axetilen 12 mdt chit khi khéng mau, khong mii, nhe han khong
khi, it tan trong nudc, tan nhifu hon trong cdc dung mdi hiu co
nhur rugu. ete, axeton

HI. TINH CHAT HOA HOQC

Do c6 lien k&t ba trong phan ti, ankin d& tham gia cic phén
ing cong va phén dng oxi héa kht tudng ty anken. Ngoai ra, ankin
con tham gia phan ing the nguyén bt hidro ¢ lien &t ba bang nguyén
tir kim load

1. Phian dng cing

a) Phan Gng cgng hidro :

Khi c6 mat chit xic tde Ni, ankin tac dung véi hidro sinh ra
anken, sau d6 tao ankan.

Ni
Thidy : CH = CH+ Hy — CHy = CHy

Ni
CH2 = CHz + H2 —_— CH3 - CH3

Néu ding Pd thay cho Ni, phan ng dimg ¢ giai doan tao thanh
anken

* 8y 15 hop orbitan s va orbitan p cho hai orbitan méi goi 14 cde orbitan lai héa sp
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b) Phan fng céng halogen
Brom va clo tac dyng véi ankin cing theo hai giai doan riéng 18
Thidu: CH = CH+Cl, — Cl-CH = CH-Cl
1,2-Diclostilen
Cl— CH =CH - Cl + Cly — ClyCH ~ CHCl,
1,1,2,2—Tetracloetan

c) Phan ung cong axit (HCL, HCN, CHaCOOH )

Khi c6 mat chat xdc tdc, mdt sO axit tdc dung véi axetilen cho
nhitng dén xudt vinyl CHp = CHX (X : F, CL, CN, OCOCH3 )

mg lam monome trong téng hgp cao phan td

Thidy: CH = CH+ HCl — CHy = CH -~ Cl
Vinyl clorua
CH = CH + HCN — CH, = CH - CN
Vinylxianua hay scrilon nitrin
CH = CH + CH,COOH —> CH, = CH - O0CCH,

Vinylaxetat

d} Phan ung cdng nudc

e |

W ] Hgso.;

HC = CH + HOH » CHy = CH~OH— CHj ~ CH=0
+ 0 a
Locm—ed  50"-80°C

(Rugu vinylie Andehit axetic
khéng bén)

2. Phan tng tring hgp

— Trung hop mach théng
Cucl, NH,C!

HC=CH + HC=CH CHy=CH-C=CH

Vinyl axetilen

Cu '
aHC = CH — (~CH = CH-),
280°C

cupren

L
[ain
1=

ba bi

tao 1



TR

]

~ Trung hgp mach vong

CH
& ((CH\
HC CH HC CH
i L, |
HC CH 600°C HQ\ /CH
Scx CH
Benzen

3. Phan ung the bdi kim loai

Ankin—1 con tham gia phan tUng thé nguyén ti hidro 8 lién két
ba bang nguyen ti kim loai

a) Phan ung thé boi kim loal kiém, kiém thd

160°C 1
HC = CH+ Na —— HC = CNa + = Hsg
2
b) Phan tng thé béi kim loal khéc

Khi cho ankin—1 suc vao dung dich bac nitrat trong amoniac sé
tao ra két tia

Thi du :
HC = CH+2{Ag(NHy)p] "OH™ —~ AgC = CAg | +4NHg+2H,0

Mdu ving
Bae axetilua

R—C = CH + [Ag(NHg),] TOH™ = R-C = CAgl +2NH,+Hz0
Dang téng quét
C Han—g + x[Ag(NHy)] "OH™ > Cpllgn_g- Agx+2xNHz+xHz0
Phutc chit [Ag(NHg)gl OH™ duge tao thanh do :

AgNO; + NHj + HyO = AgOH + NHNO;

AgOH| + 2NH, = [Ag(NH,),)"OH™
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Cting tuong ty khi cho khi CoH, suc vae dung dich dong (D)
yrua trong amoniac s& tao ra k&t tia mau do gach
HC = CH + 2{Cu(NHg)sl "OH™ — CuC = CCu + 2Hg0
Ding axetilua
4, Phan ing oxi héa
a) Ankin chay trong khdng khi va tda rit nhidu nhiét

Sn -1

CnHEn_z + ( )02 b BCOZ + (n - 1)H20

Thi dU : Csz + 2,502 —— 2002 + Hzo

Axetilen chdy véi ngon la sing hon etilen va nhat 1a hon metan
ti 1o C : H trong phan td cao hon

b) Phan ung véi dung dich KMnO,
Tudng ty anken va ankadien, ankin cé kha nang lam méit mau
g dich KMnOy, do pban dng oxi héa khong hohn toan
Thi du -

3C,H, + SKMnO, + 4H,0 » 3H-0~C~C~0H + 8MnOj + SKOH

ol
00

axit oxalic

7. PIkU CHE

a) Pidu ché déng ding cfia axetilen

— T axetilen
CH = CH+Na — CH = CNa»i«-;—Hg
CH=C-Na+R~X-— CH = CR+ NaX

Dén xuft halogen

Thidu:CH3——Br~§~Na-CECHM">CH3~—CECH+NaBr

06
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~ Tir dan xudt dihalogen

2K CH
B~ CH CH R’—--~———+R C=C-R +2HX
Rudgu
X }&
2KOH
RCH, — CHXEy — R~ C=CH+ 2HX

Rugu

2K0H
Thi du H CH3 - (;H - (i]HZ ""‘R"““"""* CHa - C=CH+ 2HBr
v
Br DBr " Propin

1,2~Dibrom propan (Metyl axetilen)

— T dan xuft tetrahalogen

X X
w(’}—(i}——R’-!-ZZn —> R-C=C-R +2InXy
X X
Thi du
Br Br

CH3 C 021%5 4 24n ~—> CHS -C= C- CDHE + 2ZHB1'2

Br Bl Pentin—2

b) Biéu ché axetilen

1500°C

— T metan ZCH4 —> CzHg “+ 3H2
lam lanh nhanh

— T canxicacbua CaCyg + 2Hs0 — Ca(OH), + Collg®
— Tt din xuflt halogen
CszBI"4 + 27Zn — CszT + ZZnBr2

Rugu
(‘2H4BT2 + ZKOH et zﬁz? +2KBF + ZHzo
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- T bac axetilua
AgpCq + 2HCL —= Gyt + 2AgCH
— Téng hgp trye tigp
3000°C
2C + Hy —— Cylly

(Ph#n Ung nay khong dp dung trong thyc t& va chi cé ¥ nghia
v6 mat 1i thuydt).

V. NG DUNG

— Do cf tinh chat héa hoc 1t phong phid va da dang, khi dft
chéy axetilen toa rét nhidu nhiét nén dng dung lam nhién lidu cho
den x), ngodl ra axetilen git mdt vai tro quan trong trong cbng nghiép
hda hoc

— S4n phém cong nude cla axetilen ding dé san xuit axit axetic
Vinyl—clorua trimg hdp cho polivinylclorua hay PVC dung lam vai
git da, mang mong che mua . Vinyl axetilen ding trong sin xufit
cao su tong hop.

BAI TAP
1. Vist cic phuong trinh phan tung biéu dién bign hoéa sau :

a) Propan — metan — axetilen — vinylaxetilen —=
—> butan —» etilen — etilenglicol

b) Butan —> etan ~— etylclorua ~— éten —> Rugu etylic —
— divinyl — butan —> metan —> etin —> benzen

¢) CaCOy -> Ca0 = CaCy = Cotly = axitoxalic = canxioxalat
PE < etilen bac axetilua ~— axetilen
2. B& tic, chn bing va goi tén cdc chat :

&

15
{A) ——— (B) + (C)

2058

=1

5. (



S14 GT HOA HOGC 1 (CHUYEN}

(B) + dd AgNQjy trong amoniac — My + (E)
D) + F) — B)+ ()

T 7

2(B) — (H)

Pd
() + (C) — (D)

t

?7

n(h) — (O,
3. So sanh cfu tao va héa tinh clia CHy, CgHy, CoHp
4. Vigh CTCT cac dong phan ankin 6 CTPT : C4Hg , CsHy
5. Goi tén cdc ankin sau :
CH;

|
2) HC = € — CH - CH ~ € = CHp ~ C(CHg)y
Cl C,H; CHy

Br CoHg
] |

b) CHy — (IJ ~CH-C=(C ~ (EH - CH, — CH(CHg)y
CH-CHg Cl

6. Nhitng chit nao sau day la dong déng ? la déng phén cta nhau
a) HC = CH b) CHp = C=CHy ¢ CHy-CH,-C=CH

CH,

7. Didu chg :
a) PVC tix @4 voi, than da, NaCl, HyO
h) PE, PP, PVA il metan
¢) Cao su buna, cao su isopren i metan.
209



“Em

2 Nhan bigt cac héa chit sau :
a) Khi metan, etilen, axetilen (bang hai cach)
b) Butan, buten—1, butin—1, butin—2 .
¢) Propen, axetilen; butadien—1,3, metan
8. Tinh ché :
a) etilen lAn metan, axetilen
I3) axetilen lan propan, buten—1
10. Tach ¥ titng chat sau ra khoi hbn hap :
a) Metan, etilen, axetilen
L) Butin—1, Butin—2, Butan

Yt
H

. Dt chiy hoan toan (0,25 mol hén hgp khi gdm ankin (A) va
anken (B) thu sin pham lin lugt cho qua binh I dung PO du,
binh II dyng KOH du (dam dac) thi thay binh I khéi lugng ting
11,7 gam, binh II khéi lugng tang 30,8 gam
Xac dinh cong thic phan td clia A va B bigt 1ang A kém hdn
B mdt nguyén tu C

192. Mot hén hop gdm mot ankan, mot ankin dem dot chay hoan toan

cin ding 36,8g oxi va thu duge 12,6g H0 S6 mol COq sinh ra

bing 8/3 s8 mol hén hyp dau

a) Tinh téng s6 mol cha hon hgp.

b} Xac dinh cong thie ciu tao cd thé co cta ankan, ankin

¢) Tinh ti khéi hoi cia hén hgp so véi Hy

13. Dot chay hoan toan mot hdén hop gom 20em® mot hidrocachon
(A} va 160cm? oxi tmng mot khi nhlen k& Sau khi lam lanh
hén hdp con 180cm® trong 46 80cm® bi KOH hap thu con lai la
oxi du.

a) Xac dinh cong thic phan t& va cong thuic cfu tao cla A biét
ring A tac dyng véi AgNOg trong dung dich NHj tao két tia.

b) Tinh lugng két tla tgo ra khi cho 10,8g chat A tdc dung vdi
lugng du AgNOg / dung dich NHj
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14. Dot chay hoin toan 0,1 mol chat hitu cd {A) can 12,8g oxi Sau
phén dng thu duge 16,8 Jit hén hop hai (& 136,5°C; latm) gom
CO,, va hoi nudc Hon hgp nay cb ti khéi so vdi CHy 12 2,1
a) Dinh cong thic phan ti cda A Vigt cdng thic cdu tao c6 thé

co cia A

b) Xac dinh diing cong thiic cilu tao cla A va goi tén A bigt rang
A tao ket tha vang khi cho tac dung vdi dung dich bac nitrat
trong amoniac. Tinh lugng k&t tda thu duge khi dimg 0,1 mol
A véi higu suit phan ung la 50%.

15. Mot binh kin dung tich 17,92 lit dung hén hgp khi Hy va
CoH,y 8 0°C, latm) v mdt it bdt niken Nung néng binh mét
¢hifi gian, sau d6 lam lanh binh dén 0°C
a) Néu cho lugng khi trong binh sau khi nung di qua dung dich

AgNOQ, trong dung dich amoniac dif sé tao 2,4g két tha vang
Tinh khi ludgng axetilen con sau khi nung.

b) N&u cho lugng khi trong binh sau khi nung qua dung dich
nude brom ta thiy khéi lugng dung dich tang len 0,82gam.
Tinh s8 gam etilen tao thanh trong binh.

¢) Tinh thé tich ptan sinh ra va thé tich Hy con lai sau phan
fug bigt rang ti khdi cia hon hop dau so véi hidro bang 4.
Coi tang thé tich Ni khong déng k&,

16, Mot hén hop gdm axetilen, propilen v metan.

~ P&t chay hoan toan 1lg hdn hyp thi thu 12,6g nude

— Mat khac 5,6 lit hén hop (& dktc) phén dng di véi dung dich
chita 50 gam brom.

Xac dinh thanh phin % thé tich cta hén hop dau.

17. Mot hon hop X gbm Hy, ankan A, ankin B. Dot 100cm® hén hop
X thu duge 210cm® khi CO,. Néu nung néng 100cm® X véi Ni

xiic tic chi con T0cm® mét hidrocachon duy nhit
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a) Tim cong thitc phan & cta A, B vi thanh phén % theo thé
tic:h hén hop ddu, biét A, B 6 cing s0 nguyén ti C va cac
thé tich khi trén do trong cing didu kién

b) Tinh the tich oxi cAn d6t chay 100em® hén hop X
18. Mot hén hop khi X gém mdt ankan, mdt anken, mdt ankin cd
thé tich 1,792 lit (& dktc) duge chia thanh hai phdn bang nhau:
— Phén I : cho qua dung dich AgNOj trong amoniac du tao
0,735gam ket tha va thé tich hbn hgp giam 12,5%
— Phan II : Dot chay hoan toan 18i hép thy tohn ho sén pham vao
9,2 lit dung dich Ca(OH), 0,0125M thily cd 11gam két tua
Xac dinh cong thic phan t cia cic hidroeachon
19. Cho 4,96 gam hén hgp Ca, CaCy téc dung hét véi HpO thu duge
2,24 lit hén hop X
a) Tinh phin tram khéi lugng CaCy trong hén hgp dau

b) Dun néng hén hgp khi X cb mét xuc t4c thich hgp thu duge
hén hop khi Y. Chia Y lam hal ph'm bang nhau :

— L&y mdt phin hén hgp Y cho 161 t ti qua binh budc brom
du thay con lai 0,448 lit hon hgp khi Z c6 t1 khoi hoi doi véi
H, bang 4,5 Hoi khoi lugng binh nude brom tang bao nhigu ?

— Lay mot phan hén hgp Y tron vdi 1,68 lit oxi va cho vao binh
kin the tich 4 lit Sau khi bat tia lia dién dé dst chay, gid

nhist do binh & 109,2°C Tinh 4p suat binh & nhigt do nay,
bigt rang thé tich binh lhong ddi Cac thé tich khi do & dkte.
(D6 thi vde triidng DHYD 1984)

HUGNG DAN GIAI :
Bai 18.
hhX {C Haqso (Zamol) CpHgy (Zbmol) CyHgp o {Z2cmol)
CPHQP_2+X[Ag(NH3)2}+OHW — CHpp—p- A | +xHy0-+2xNH; (1)

c mol ¢ mol
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Tit phuong trinh (1) = nCpHQP“_z =n}| =¢=

0,735 _ 1792125
Mg a 2242 100

> Mg, tda = 14p~2+107xmg_’g«g§= 147 = x chi c6 thd = 1

vi > p = ElL%ffi‘é = 3 = CTPT ankin : CgH,
1

Phuong trinh d6t chay :

tﬂ
CoHpnsz * ( 3“2*‘ 10, — nCOp + (n + DH;0 @)
a mol na {n+1)a

tG

C Hopm + (5”-2%) 0y —> mCO; + mH,0 3)
b mol ' mb mb
03H4 + 4 02 — 3(;02 + ZHZO (4)
0,005 mol 0,015 mol
CO, + Ca(0H)y —> CaC0j + Hqy0 (5}
2C0q + Ca(OH)g — Ca(HCOg)5 (6)

Cé hai trutng hop :
a) Neu CalOH)g du, chi tgo mbt mubdi CaCOy theo (5)
nCa(OH)2 = 9,2 0,0125 = 0,115 mol

Ncaco, = BCO, = AL = 0,11 mol = na + mb + 0,015

100
= na <+ mb = 0,095 mol

ma a+b=-—b2 _ 0005 = 0,035 mol
994 2

- na+mb _ 0,095 _ 97
a+b 0,035 '
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11, I nguyén dudng

l=n<2T7<m=4 (vi X la khi
CH, & CgHg CyHg & CgHy
CH, & C Hg Collg & CyHg

«Né’un<m:£)K{

n =12 i .
¢{ =>c0théco4c§1p{

m = 3,4

n, m nguyén dugng
Z2em<27<ns=s4
CyHyg & Cplly

— Neun>m: DK{

> {?:934 = cét.hécé?.ceﬁp{
b) Néu CalOH)y du too hai mudi . theo (B), (6)
. NCa(OH), tham gia (6} = 0,115 — 0,11 = 0,005 mol
> Sngo, = 0,114 2 0,005 = 0,12 = na + mb + 0,015

= na + mb = 0,105

na+mb _ 0,105 _ 3
a+b 0,035

s Néu no=m = ta cb CSHB vi C3H6

= n =

— Néun < m: 1<n<3<m=4
R e

m = 4 P CH, & CoHg
— Néun >m: 2<m<3<n=4

2> { m= 42 = 6 thé c6 mot cap CyHyy va CpHy

n =
Bai 18,
Ca + ZH,0 = Ca(OH)y + Hat (1)
% mol x mol
31 CaCy + 2H0 = Ca(OH)y + CoHpt (2)
y mol y mol




el
oy

(,06mol
0.04mol

S
li

My gge = 40x + 64y = 4,96 l
2,24 _
Dpp i gen = X T Y =5 =01 ‘

= %mCaCy = ———+— = 51,6%

. xi
CQHZ + H2 — 02H4 (3)

amol amol a

%t '
b) BhX . CpH, + 2Hp — Colls (4)
bmol 2bmol b
Csz d{f . 0,04 - (a + b)
| Hy du : 0,06 — (a + 2b)

a mol Golly
b mol CgHg
(0,04—a — b) mol CoHy
L (0,06 ~ a — 2b) mol Hp

hhY

[ chi o6 CoH, va CoHj du te dung dd Bry
CzH,i + Bl‘g ok 02H4Br2 (5)

Lppy | %52
2 Czﬂz + 2BT2 i CszBF4 (6)

10,04 -2a-1)
| 2
P 02H6 . 0,5b

hh(Z) = ny = 0,5b + 0,03 — 0,52

Hy: L (0,06 — a — 2b)
9

= 0,03 ~ 0,5(a + b) = 0,02 (D
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30.0,5b + 2. 0,5(0,06 - a — 2h)
0,02 .2

A2, = 45 =

= 15b + 0,06 —a — 2b = (,18

13b—a = 0,12 (D)
(1) > b+a =002 ()

1

}:Pbm(),()l a=0,01
Khéi htgng binh tang la :

28 0,5 0,01 + 26 é (0,04 ~ 0,01 — 0,01) = 04g

050,01 0015mol 0,01lmol 0,01 mol
CoHg + goz s 200, + B8H0 (8)
06001 goips 001 0015 mol
5 -
9
L10.04(0012)] 0,025 0,02 0,01
5 .
H, + 1o, — H0 (10)
2
1 (0,06-0,01-0,02) 0,0075 0,015
2

Téng s6 mol hém hgp khi sau phan wng chay (7, 8, 9, 10) & 109,2°C.

Téng s6 mol :

da = 0,04 + 0,050 + 288 — 0,065 = 0,1mol

1

1 + gyt N
co, " PH,0 T Yo,

nRT _ 0,1.224. (273 + 199,2) = 0,784atm
Vv 273 4

P =

CH

L. pin

Hi
¢ mi
Da
CnHZn

2.
K}.
t1i tuc

Tt
1,2, 1
para—

benze

T
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CHUONG Vi, HIDROCACBON THOM (AREN)

A. BENZEN VA CAC CHAT PONG PANG

I. PONG DANG, DONG PHAN VA DANH PHAP
1. Pong ding @
Hidrocachon thom 13 loai hidrocacbon trong cong thuc phan td

¢6 mbt hay nhidu nhan benzen.

Day déng ding ciia benzen (cbn goi la aren) c6 cong thiic chung
CyHgp-6 (0 = 6)

2. Péng phéan

Khi nhan benzen c6 hai nhém the ankyl, sé c6 déng phén ve vi
trf tuong d6i ctia cidc nhém thé do.

Thi du ;: Nhan benzen c6 hai nhém metyl, sé tao ra ba dng phén
1,2; 1,3 va 14 dimetylbenzen cng goi 1a déng phan ortho, meta va
para--xilen '

H

H,

3
(:\\ |
3

4

CH
3
1,2—Dimetylbenzen 1,3—Dimetylhenzen 1,4-Dimetylbenzen
hay {ortho—Xilen} {meta~Xilen) (para—Xilen)

3. Danh phdp
Ten cla cic chit ddng d&ng gém tén cha gic ankyl dat trudc ti
benzen .
Thi du : CgHg — CHy Metylbenzen (hay toluen)
CgHs — CoHg Etylbenzen

217



0. TINH CHAT VAT LI

Da s aren loai benzen la nhitng chat léng, benzen la chat long
khong may, cd mii hai thom, rthe hon nude, khong tan trong nude,
tan nhidu trong dung méi hifu cd Benzen cing la dung mdi tot cho
nhidu chat nhu luu huynh, cao su, chit déo.

Benzen sbi ¢ 80°C va dong dac 8 5,5°C

[il. CAU TAO VONG BENZEN.

Cong thitc phan i cia benzen CgHg la hop chat khong no, vi cb
thé cong hidro tao thanh xiciohexan, nhung lai thé hign tinh chét
no, khong lam mat mau mide brom cing nhu dung dich thube tim
{tuong tu nhi metan) dé tham gia phan ing the vai brom khan

Cong thic cii tao ddu tién cla benzen do Kekule dua ra 1a mit
vong 6 canh ¢ 3 lien ket doi va 3 lign k&t don xen ké nhau

heac vicg

H {Ong thire cda Kekuld khoag giai thich thia dang

il i cac tinh chitt dic trimy clia benzen

Theo quan:diém hién dai, phan ti benzen (CgHg) la mdt hé vong
kin litn hop sdu canh déu, tit ca cic nguyén t cachon va hidro déu
nhm trén cling miat phing Cdc nguyén tif cacbon déu ¢ trang thai
lai héa sp” . Mbi nguyén ti cachon lien ket véi hai nguyén t& cachon
bén canh vh v4i nguyén td hidro nhd sy xen phil cdc obitan lai héa
ciia ching véi nhau vi véi obitan s cla nguyén ti hidro tao thanh
litn k&t o trong phan t& benzen Mbi nguyén ti cacbon trong vong
benzen con mot obitan 2p (c6 truc d6i xdng thing goe voi mat phing
phan t¥) thi xen phi bén vdi obitan 2p cla hai nguyén tu cachon
ben canh tao thinh lign ket 7w & khip vong, '
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P
*"@,ﬂ.
o

?7 T (‘\H
H-C- “C-H
‘ C.L,'.,:,i O
H ~H
D& bidu thi ving benzen ta c6 thé ding cong r’f/\\
thite Kelwle vai cach hidu ndi dung mdi néu trén ! r\J
hoac dimg cong thife vigt bén ‘

Iv. TINH CHAT HOA HOC

Do c6 chiu tao dac bigt nh trén, nén benzen c6 nhing tinh chit
héa hoc dac trung goi chung la "tinh thom', tudng dsi dé tham gia
phan Ung thé, khé tham gia phan dng cing va oxi héa khi Cac déng
ding cia benzen ciing co tinh thom, ngohi ra cdn cé cic phén ¥ng
cha gdc ankyl

1. Phan ing thé.

a) Tac dung véi brom.

Benzen khong téc dung véi nudc brom, nhung dé dang phéan tng
v6i brom khan khi coé bot sat lam xic tic

i o
Q} o Bat Fe O
RN <X + HB:
Nyl
Benzen Brnmbenzen
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Phan tng trén 1 phén dng brom héa, trong ddé nguyén t& hidro
tuge thay thé bang nguyén i brom

Toluen tham gia phan ing brom héa & vong dé dang hon va tao
hank hén hgp hai déng phan :
n hromtoluen

C

% ﬁ @
@ oy BRI, :i;
B

B
+ HB)

e

p b emtaiuen

HB
'H,
) + HB:
3

Khi chidu sdng toluen lai tham gia phan tng thé nguyén ti hidro
i nhom CHg dé dang hon CH, -

CHB‘ CHZ- Br
@ + Br _a_s..p. OJ + HIn
3
~ ) NG

Buenzyl bromus

b) Phan ung nitro hoa
Khi lic benzen vdi hén hgp hai axit dam dac HNOg va Hp580, |
ahém nitro~NOy s& thay thé nguyén tit hidro cda benzen cho
aitrobenzen. Vai trd chi y8u clia HyS0, la chit xdc tac

IH+H04‘-N02 /,NOQ + HZO

O =0

Nitrobenzen
(Mau vang. mut hanh nhan)

120

i
axit d
thu du
cling
hén h

o

nhdr
hudr



Khi dua nhém NO, th hai vao nhan cin phai ding hén hop hai
axit dam dac hom, va tién hanh & nhigt dd cing cao hon, san phim
thu duge 1a din xust 1,3—Dinitrobenzen (meta—Dinitrobenzen) Toluen
ciing tham gia phan tng nitro héa dé dang hon benzen tao thanh
hén hop hai déng phén

4 NO
/ 2

cH, @ +H0

H_. 80, & o Nitrotoluen

9%
O + HONO, . CH,
+ H‘ZO

p Nitiateiuen
NO

LUU Y : ’

Quy luat the ¢ vong benzen

a) Néu trong vong benzen da c6 shn mot nhom the loai I (cic
nhém ankyl, —OH, ~NH, , F, Cl, Br, I..) thi nhém nay s& dinh
hudng cho nhom thE mdi vao vi tri ortho vh para

H H H H Hy
NS - L,
o8 & o
TN A PN

A
g )
( ¢ (Q J ({O

< T el

N&u phém thé loai I nhu cde nhém ~NHp, ~OH, -CHg thi mét
do electron trong vong benzen néi chung déu ting lén va déc biét
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ing nhidu & cde vi tri ortho v para 8§ di ¢6 sy tang mat db electron
cong nhan la do cap electron ty do, hofic cia cde electron o cua cac
&n kit C—H lign k8t vai he théng election = trong vdng henzen tao
10t hé litn hop mdi cla phan t0 bop chét thom' Trong hé lien hop
16i nay, mat do electron ¢ cée vi tri ortho va para fudng ddi cao
on cac vi tri khac Cac nhom thé logi I thudng chi chia cdc lién
&t dan, cac nhém the Joai I thugng lam dé dang cho sy the tiép sau
40 nhan benzen, tang cung kha ning phan dng cua nhan

h) Néu trong nhan benzen di cé sén mdt nhém thé loai II

~NO;, ~CO0H , -CN, —~CCGOR, IGHB ) thi nhém nay sé dinh
wéng cho nhém thé méi vao vi trf meta trong nhan benzen Khi
yong vbng benzen c6 sin nhom the loai II thi mét dd electron trong
Ang benzen néi chung giam di, va dac biét & vi tri ortho va para
Jguyén nhan cia sy giam mat db electron trong nhan 1a do mat do
slectron tit trong nhan chuyén va ngoai vé phia nhom hdt electron
3 cac vi tri meta, mat do electron tudng d8i cao hon

H
\

S O

3p \//‘ —

Cac nhom the loai 11 thudng chia lien k&t doi & nguyén td lien
6t trye tiép vdi nhan benzen, cdc nhém thé nay thubng lam khé
shan che sy thé tiép sau vho nhan benzen

Qui luat thé ndi len rhng cdc nhém thé c6 anh hudng dén vong
senzen, va nguge lai vong benzen cing c6 anh hudng dén nhém th,
sh&ng han lam cho nhém th8 —~CHg d& tham gia phan (ng véi brom
khi chigu sang. D6 Iz dnh hudng qua lai giffa cic nguyén t¥ trong
phan ti. ‘
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2, Phan nyg cong
a) Cdng hidro :

Dun néng benzen vdi hidro cé chat xic tac Ni hoac Pt tgo thanh

san phém xiclohexan

P

-
C) +3H, —b» J
-
b) Céng clo :

Cho clo vao binh thiy tinh dyng benzen rbi dem phoi ning sé
thay xusit hign 'khéi" tréng d6 la nhung tinh the nhd cla
hexacloxiclohexan CgHgClg (goi tat la hexacloran hay 666) :

AL
al

O cacl, 25 H "Cl
- cly H

H& C

o B

|

3. Phan tng oxi héa
a) Benzen v cic dong d4ng clia nd chdy trong khong khi sinh
ra COy, HyO va nhidu mudi than :

CRHQILWG + (31‘1; 3) 02 > nCOz + (114"3)}‘120

b) Tac dung véi dung dich KMno, -

Benzen khong tdc dung véi dung dich KMnO,, nhung toluen lai
bi oxi héa & giic —CHy khi dun néng véi dung dich KMnOy tao thanh
sin phdm axit benzoic Cgtl;COOH

dd KMnO,

CeH;CH;g + 30 ; CgHsCOOH + H,0
tO
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Ngoai toluen, cic dong ding khic cta benzen cing bi oxi héa
‘hanh cac axit hdu cd
Thi du :

ddKMnt
CHy CHy CH, +50-———"> /\ COOH+CHCOOH+HD

o

=

\O/ -
n propyl benzen axit benznic

v. BIEU CHE BENZEN VA CAC CHAT BONG DANG CUA BENZEN
§. Chwng cit nhya than di trong cOng nghiép

Nguén benzen chi yéu dude An xudt trong cong nghiép 1 chung
céit nhya than da Rhi nung than béo & nhigt db-cao dé luyén than cbe
duige nhya than da Trong nhya than da cb chia rit nhifu cc chit hiu
cd khac nhau, khi chung cit phan doan nguti ta thu dugc benzen

2. Phuvng phdp déhidro hoa (leai tri hidro)

a) Péhidro héa xiclohexan

CH2

H,C 7 ' ;
2 ¢ HE Pt hose id :
e o + 3H,
HoC CH, #od 2

2
CH
2 Benzen
by Béhidro héa n-hexan dong théi khép vong, nhi xdc tac va nhigt 4o

thich hdp

CH,
’ ¢~ P4
Hg(f CHs > CoHg + 4H,
H,C CH 300°C
) N4 3
CHZ Benzen

i
o

K
dung

K
xtic

VI

dugc
nhué

deo,
dan;
nhu

khé
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3. Phudng phip tong hop
Phudng phap nay dé didu ché cc chét dong dhng cia benzen
a) Tong hop Vuyée—Fittic  (Wurtz—TFittig)

Khi cho hén ht_jp-ankyi halogenua va dan xudt halogen thom tic
dung véi natri kim logi, ta s thu dugc dong dang cla benzen

Thi du : CgHgBr + 2Na + Br — CHy = CgHg — CHjy + 2NaBr
b) Tén§ hop Friden~Crap (Friedel — Craft, 1877)

Khi cho hidrocachon thdm véi din xuit halogen mach thing b
xic tac la AlCI; khan sé thu duge dong dang clia benzen

AIC,

Thi du : CSHG + Cl ~— 021'15 — CGH5 - GgHs + HCl
V1. UNG DUNG

— Trong cong nghigp héa hoc

Benzen I3 nguyén litu quan trong trong cong nghiép hoa hoc,
duge ding nhiBu dé didu ché nitrobenzen, anilin (téng hop pham
nhupm, dude pham )

— Thudc trit shu ditng cho nong nghigp : hexacloran, DDT

- T&ng hop chat déo : stiven la nguyén liéu d8 tong hop chét
dio, benizen con dude dimg lam dung mbdi hiu cd rat tot. Céac ddng
déng cla benzen ciing cé nhidu dng dung trong tdng hgp pham
nhupm, chit tdy ria téng hgp, duge phim, vv..

B. MOT SO HIDPROCACBON THOM KHAC

Ngoai benzen va cac dong dang, con nhiéu hidrocacbon thom
khéc, quan trong nhat la stiven vA naptalen :
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_ CH=CH P

U

Stiven Naptalen

]

o Stiren

Trong cong thic cu tac cia stiren co chifa ddng thoi vong benzen
1 gbe khong no, nén né cé tinh chit ctia hidrocachon thom va tinh
14t cta hidrocacbon khong no

Phan dng trung hop stiren. cho ta polistiren
nCH = CHy — (~CH ~ CHy=)n
CeHs CeHs
Polistiren la loai nhua déo, trong subt, dung lam dyng cu gia dinh
% vAn phong
Phan dng déng tiing hgp stiven vdi butadien~—1,3 & cao su buna
} ¢d 46 bén cd hoc cao hon cao su.
2=CH-—CH=CH2+1}?H=CH2 - {—CHZ——CH:CHMCHE—-(EH——CHE—]H

Buna—S

o Naptalen 1 hidrocacbon ¢t chia hai vong benzen gidp nhau
fuge ding lam bang phién (thudc chéing gian. ) dac bigt duge dung
trong téng hgp phdm nhudm

BAI TAP
1. Bang phén ing héa hoc hay ching minh benzen vira 1a hidrocachon
no vira la hidrocacbon khong no.

9. Cho bist 4nh hudng qua lai gitta nhin va nhém thé trong phan
tit toluen Viét phuong trinh minh hoa

3. Vist cong thic cdu tao cdc dong phén aren cd cong thic phan fd :
CQH12 vi, gOi tél’l
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4 Vigt phuong trinh phan ing bigu difn bién héa sau :
CE}I5COONH - CéH}_Q - CH4 - CQI"IZ %-CGI{G -> TNB
o
5. Bé tic can bing vh goi tén cde chét -
1500°C
(A) (B) + (C)

lém lanh nhanh

7

? (B) ~— (D)

Ni
D) + ©) — (&)
to

b

(D) + (I) — TNB + .

(A) + () — (K) + HC]
?
Ky + (D) — (L) + HCl

?
(LY + ) —> TNT + 7
6. Didu ché .
a) Thufc trit shu tit khi thién nhign
b) Thudc nd TNB va TNT tir da voi
¢) Thuic DDT (diclodipheny! tricloetan) tit CaCly, Na(lshéa chit
khac coi nhu dd
7. Nhan bist cac hoéa chit dyng trong cic lo mét nhin sau :
a) Benzen, toluen, stiren
b) n-hexan, hexen—1, hexin—1, toluen
8. Tinh ché& :
a) Benzen khoi hén hop véi toluen va stiren
) Toluen khdi hén hop véi benzen, stiren

¢) Stiren khoi hén hgp vdi benzen va toluen.
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Yae, T 1
Tach @i ting chat sau lhoi hén hop : Benzen, toluen, stiren
¢. Xac dinh cong thic phan tir vi comg thic cdu tao cha céac
hidrocachon thom sau @
a) D5t 2,12g A thu duge 7,04g CO,, 1,8g H,O Ti khoi cua A so
véi khong khi la 3,65
b) Pét 1,12g B thu duge 3,7g COy, 1g H,O Ti khoi hoi cia B
so vol khong khi 1a 4
|1. Pt mot hidrocachon A thu duge 0,396g CO, va 0,108g Hy0

a) Tim chng thic nguyen cia A
b) Tring hop 3 phan t A thu dude B 1a déng dang cia benzen
Xac dinh chng thic céu tao cia A, B
12, Phan tich hai hgp chét hiu oo A va B thiy ching d8u C{)
a0 = 02,3%, %H = 1,7% Ti khéi ctia A a6 vai Hy = 13 d
didu kien titu chudn, khoi lugng hoi cia mot lit chit B 14 3,48g
a) Vist cong thic phan ti cla A, B
b) Vist cong thifz ciu tao ding caa A, B bigt rang & digu kien
thich hop A c6 thé tao thanh B. Vigt phuong trinh phén dng
minh hoa
13. Mot hidrocacbon A 8 thé long ¢6 ti khdi hoi so véi khong khi
bang 2,69
a) Dot chay A thu duge COg va HyO theo t1 1& khoi lugng 4,9:1
Tim cong thic phan td cia A
b) Cho A tac dung vdi brom theo ti 1 mol 1 : 1 cd bdt gt thu
duge B va khi C Khi C duge hip thu bti 2 lit dung dich
NaOH 0,5M D& trung hoa NaOH du cin 0,5 lit HCl 1M.
Tinh khoi lugng A phan Ung va khoi hugng B tao thanh

HUONG DAN GIAT :
12.2) M, =13 2 =26 M =348 224="78
A CgH, x,vy € AR y chin = 2x + 2)
B CpHy .y & 7t y' chin = 2% + 2)




BVE&A3>x:ymx’:y’=

923 .07 - 1.1
121
> A:CH, = 13x = 26 = x = 2 » A: Gyl

B:CpHp= 13x’ = 78 = x’ = 6 = B: (gl

b) Cong thic cfu tao A : HC = CH; B
600°C O

3HC = CH
Choqt tinh Q

13.a) My = 29 2,69 = 78 -

Meo, _ 49 , CO, _ 49.18 _ 882 _ 2
1 ngo 441 44 1

@S nging=2:21=1:1

ITIH20

i

= A cé dang cong thic nguyen : (CHy), = 78
13xn =78 = zxn==6
vilongnénx = 5 DK : x, n: nguyén duong
= CTPT A:CgHg

f

b 5 6 7.
n 1,2 loai 1 0,86 .
\i—.‘.‘vm—l
nhan loai
Fe
b) CGHS + Brz — CGHsBI‘ + HBr (1)
A B
HBr + NaOH = NaBr + Hy0 (2)
NaOH du + HC] = NaCl -+ HO (3)

NNaOH de = D = 05 .1+= 0,5 mol
Ny = Bg = DHBy = NN OH (2) = 20,5 - 0h = 0,5 mol
my = 780,56 = 39g, mp = 157.0,5 = 78,5¢
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CHUONG Vi, NGUGN HIDROCACBON TRONG
THIEN NHIEN

Phén 16n céc hidrocacbon duge khai thac tit mot s6 ngudn thitn
hién quan trong nhit : d6 1a khi thign nhitn, ddu md va than da

A, KEl THIEN NHIEN

Khi thitn nhién thutng gap trong cdc md khi, tai d6 khi duge
ich tu trong cac ldp xp, & nhing 46 siu khdc nhau Khi khoan dén
né khi, khi thudng ty phun lén do 4p sudt cao Nudc ta cé ving tich
u khi thién nhién tai mién by bién Thai Binh

Trong khi thien nhién thanh phén chi y8u la metan (metan chiém
chodng 95%) ngoai ra con’co mdt s6 dong dang cta metan nhy etan,
yiopan, butan

Trong thien nhién con mdt thi khi nda ¢ thanh phan gin ging
shi thien nhign, dé 1a Ikhi ddu mbd (chia tit 30 — 40% metan) Khi
14y 6 trong mo dau.

Khi thign nhign dung lam nhign ligu 14t t8t trong cong nghiép
va 48 dun néng trong gia dinh Khi thién nhitn con 12 ngudn nguyén
litu quan trong trong cong nghigp hoa hoe, vi ti metan cb thé didu
=h# hidro, axetilen Ti axetilen ta c6 thé diéu ché ra nhiéu san pham
quan *rong khéc

B. DAU MO

Déu md la shn pham cla sy phan hiy cham nhidu xdc dong vat
va thic vat bi vii sau dudi dat. O d6 déu thdm vao cdc lép dat xop
trong ving rong lon goi 12 il ddu Hién nay & nude ta dang tign
hanh khai thac nhidu mo ddu & thém luc dia phia nam

Ty ddu c6 thé gdm 3 16p : trén cing 12 1dp khi diu mo, cd 4p
sufit cao o6 khi téi 200 atm; l6p gitta 1a ddu; va 16p dudi cling I nude

220

min
16p d
ta di
ap s

LT

i
chit
nay

dac
hdn

ta

cu
XU



- |

man Muén khai thac dAu md negudi ta khoan nhing giéng, néu tring
16p ddu long, dau co thé ty phun 1en. Khi 4p sudlt 16p khi gidm, nguisi
ta ding bom hut ddu len, hodc bom Ichi, hozc nuéc xudng & tang
ap sufit day dau len

L THANH PHAN VA SAN PHAM CHE BIEN CUA DAU MO

1. Thinh phin div mé : Dau mb chifa hang tram chét khéc nhau
chii_y&u la hidrocachon no, vong no va thom Ti I cée hidrocachon
nay thay déi tuy vang.

Tinh chét vat 1i : Déu mbd la chét long sanh dic, nau shm 6 mui
dac trung, khong tan trong nuée, tan trong dung moi hitu cd nhe
hon nude (@ = 0,71 — 0,94)

2. Sin phim ché bién cda diu mé : Chung phan doan déu mo

— (5 t9(40° —> 200°C) : thu étxang nhe (Cg —= Cyq) lam dung
mdi, nhién lidu

_ (1200 —> 240°C : thu étxang thutng (Cg — Cqa) Iam dung
mbi, nhign lidu

~ @ 150° — 310°C : thu dau ‘thép (Cyp, — Cyg) lam nhién
libu thap séng

— ¢ > 300°C : thu déu ning Jam nhién lidu dﬁfmg co diezen

— (J t° cao hon : thu diu can (Mazut) dem chung cét chan khong

ta dugc cac sin pham : »

« diu nhon 48 bbi tron may

« vazdlin : (dung trong y hoc, nganh my pham)
» Parafin lam nén

» hic in ; dé 1am nhya trai duong

3. Crackinh ddu mé : Laqua trinh b3 gay hidrocacbon mach dai
cita ddu mé thanh hidrocachon mach ngan hon dudi tac dung nhigt va

xuic téc
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o . crackinh
600°C
erackinh

CsHyg

CqHg + CH,
600°C
* Crackinh bang nhigt thuc hign & t° khoang 600°C : thu étxang
ian anken nhiéu khong c6 I¢i cho nhién ligu.
* Crackinh bang xic tac : ditng Aly(Si04)5 lam xidc tac & t° thap
hon thu dude étxang cé chit lugng t6t hon (chda aren, ankan
nhanh va vbng)

» Rifominh 14 qua trinh chuyén héa ankan mach thang ciia étxang

thanh ankan mach nhanh va aren (& 500°C, p = 50atm, xvic tic
la axit Molypdic) nhé vay nang cao chi s3 vé chat lugng cta
étxang goi la chi s8 octan

C. SU CHUNG CAT THAN DA

Than d4 gbm c6 3 loai : than bun (than non), than mé, than giy.

1. Than thutng c6 trong cdc mod & shu dudi dit hay o thién (&
ring Théai Nguyén, Hon Gay, Cam Pha)

2. Nung than md& & 1000°C khong c6 khong khi ta thu duge :

~ khi cie : 25% CH,, 60%H,, 5%CO , 4%N, , 2%C0; , 2%CoH,,
thi céic dung 46t 1o va lam nguyén lidu san xudt cdc chit

—~ Nhuya than dé (Iong, sét) chda aren, phenol

~— Dung dich nudc amdniac

— Than cbic (rdn) ding luyén kim, lam nhién litu

BAI TAP

1. Trinh bay ngudn gdc, thanh phin va cong dyng clia khi thién
nhign ? Khi didu md ? v ddu mé 7
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9. Tai sao ddu mod khong o cong thic phan ti nhat dinh va nhiét
do soi nhéat dinh

3. Cho biét cAc sn phim tao ra do sy chung cit ddu mé va ding dung

4. Th& ndo Ja sy erackinh ddu md ? Rifominh dau moé ?

5. Giai thich cde hién tugng sau @

a) Btxang va ddu thip c6 mui dac trung dé nhén trong khi vazdlin
va parafin sach khong cé mii 1o rét ?

b) Etsang d& bt lta hon diu thép, ddu thip lai d& bit lda hon
paraphin (nén)

6. Chung than m{ : Ditu kién thuc hién ? San phdm v dng dung
cia san pham ?

7. Mat loai khi thien nhién chta 85% CH,, 10%CoHg, 2%Ny va
3%(3(:)2 Pat chday hoan toan 1m® khi d6 rdi cho shn phm qua
mdt dung dich Ba(OH), du Nhiét toa ra khi d6t chdy 1 mol
CH, 1 2134,19 KJ, 1 mol etan la 3734,19 KJ

a) Tinh thé tich khong khi cin va nhiét lugng toa ra khi dot chay
1m® khi trén bigt rang céc thé tich lhi do & ditu kién tisu chuim-

b) Tinh lugng k&t tda tao thanh khi cho san pham chdy qua dung
dich Ba(OH),

) Bang cic phdn ung thich hgp ngudi ta chuyén hét cdc
hidrocachon trong khi thién nhign thanh axetilen r6i thanh
etilen va nhya PE.

— Tinh thé tich axetilen thu dude

— Tinh lugng PE thu duge

8. Chung ciit mot loai ddu md thu duge 16% étxang 20% dau hoa va
60% diu mazut (tinh theo khdi hrgng) : Dem crackinh dau mazut
d6 thu them 58% étxang (tinh theo diu mazut) Tinh lugng étxang
c6 thé thu duge tit 100 tin dau mo.

9. Crackinh butan thu duge hdn hep khi X cho suc qua dung dich brom
tac dung vita di véi 28,8g brom. Khira Jhoi dung dich brom dem
dst chay hoan toan thu duge 18,48g COy va 11,6g H0 .

233



) Tinh phin tram thé tich cac khi trong X
b) Tinh hieu sufit clia phan ing crackinh

¢) Tinh do tang khoi lugng binh brom.

10. Mot hén hop khi than da chia H, , CH,CO, COq, C,H, cb the
tich 5 [ cho 1i qua mét dung dich NaOH du thi cé 4,9 lit khi
di ra cho qua mot lugng Cul cé dv nung néng roi san pham
khi cho qua dung dich KOH du thy con 4,5 lit lhi A DPem dbt
chay hoan toan khi A the duge 2,7 lit COy va chn via da 6,075

lit oxi

Tinh thanh phén phan tram thé tich hén hop khi ban d&u

HUGNG DAN GIAI
7. Phuong trinh phan ng chdy :
CH, + 205 — COy + 2H;0 (1)

CyHg 1 Oy —> 200 + 8Hz0 2)
)
N2 va COz . khﬁ'ﬂg Ché.y
COQ + B&(OH)Z = BaCO;;J, + Hzo (3)

1080

amol = mol a mol

1

Ven, = 850dm” (1)

Voy = 100dm®
3 3 p Ll
1m°® = 1000dm” = - 1
VN2 = 20dm

| Veo, = 30dm®
Téng Voo, tham gia (3) = 850 + 200 + 30 = 1080/
a) — Thé tich khong khi can dé dot :

5850 2 + 100 %] - 102500 = 10,25m’




— Lugng nhigt toa ra

213.4,19.850 . 373.4,19.100 _ 408437
99.4 22,4

~ 197.1080 _ 9498 95 = 0,498kg

b) mpaco, oo

1500°C
ZCH4 o Csz + 3H2 (4)

8501 4251
! W ¢t
X

CyHg ——— CgH, + 2Hy (5)
1002 1002

> Vo, tha = ﬁg_o +100 = 5251

Pd
62}12 + Hz —— CzH4 (6)

a

t
(425+100)] 5251

4]

t, poxt

{ nCHZ = CHZ ("CHz"”' CHQ‘"‘)n (7)

= chﬁ‘i = chﬁz - 5251

> mp g = 282-2555 = 656,258

16 tan étxang

100 t&n dau -<hin
cat crackinh 3
60 tan étxang

60 tan ddu mazut ———> H8%

Vay lugng étxang co thé thu dude tir 100 tén diu mo la :

16 + 98-80 _ 508t
100
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600°C

Cqllyg ——= CHy + GgHg (1)
a mol amol amol

A 600°C
C‘;}I}_Q > Csz + 02H4 (2)
1 mol b mol b mal

| C4Hypdu:cmol

CSHG + Bl‘z —_ C3HGBI'2 (3)
amol amol
02H4 4 BIQ — C2H4BI"2 (4)

bmol b mol

t(}
CHy + 20y — CO, + 2150 d)
a mol a mol 2a

tD

CoHg + L0y —> 2C0, + 3H;0  (6)

bmol 2 9%  3bmol
04H10 "l’“’ 02 — 4002 + 5H20 (7)
| ¢ mol 4cmol  Hcmol

6,67 >a+2b+de=128 o040 O
44

> 9a+3b+5c=218 0 @
18

3), ) = np =atb=222-018 (I
: 160

Iy - (II) = b+4c = 0,24

2(I) - (1) ® b +3c = 0,196
= ¢ = 0,044 mol; b = 0,24 — 40,044 = 0,064 mol
= a =018 — 0,064 = 0,116 mol

e

11.
12.

13.

14.

15.



=
. 4__:;@5

Téng 6 mol hdm hgp X :

X = ncH, + 1103HG + nC:?'H6 + nCsz “+ HC-:HEO du
=% + % + ¢ = 20,116 + 2.0,064 + 0,044 = 0,404 mol
0,116 ;
GV = WVeg = 2187100% = 28714
CHy s 0 404
0,064

WNom, = WVeH, = o204 100% = 15,84%

FVey du = 294 4009, = 10,89%
C-iHID
0,404
ath _ 018X 100% _ g 69
atb+c  0,18+0,044
¢) Do tang kh8i lugng binh brom
A, =42 0,116 + 28 0,064 = 4,872g + 1,792g = 6,664g

b) Hitu sufit phan dng crackinh =

pAP SO CHUGNG VI, ViI, VI

Anken
11. CgHg
12. CoHy

) 5 ) . C7H14 05H1(} C3HG
13.2) C6 3 cap cb the ¢d { CH, { CoHg | C3Hpg
b} 19,8g COy va 8,9g Hy0

14. b) 021'14 va 031{5
d) 84g NaHCO;, va 424g NayCOq
20% CyHg

15.8) mgo, = 11,44g hén hop X | 30% Callg
50% CyHg

b) [K,COq) = 0,65 mol! ; [KOH] = 1,3 mol/l
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6.a) 96,18% Cyliy va 3,82% CyHy vé the tich
1. a) CBHB v 04H8
b) Propen va buten—2

8. a) 25,93% CH, va 74,07% olefin
b) A : 021{4
c) n102H4Br2 = 67,14g

9, A: CaHﬁ 3 B: CGI—IIE

Ankadien
). a) (CoHg),; b CHy = CH-CH = CHy
X : C,Hy
10. a) C’I‘PT{ Y C,H,
b) %Vep, = 26%
%WVom, = 15%
11. 17,86 tan gb
Axetilen

12. a) 0,3 mol b) CoHg va CgHly  ©) dypm, = 18,33
C4H10 Vi CQHE

18.a) C,Hg — butin—1; b) 52,2 gam két tla
14.a) A: GgHy; b) propin va khoi lugng két tia la 13,23g

15.2) 0,26 CoHy; b) 0,56gCotly; o 3,508 C,Hy ; 5,376 lit Hy
16. %CoHy : 50% ;  %WVom, = %Vemp = 25%
17.a) A : CgHg (55% V) ; B : CgHy (15%) va 30% Hy

Aren

CH
JB
A:CHg-C=CH;B: ﬂ
,J:\:f/
H3C CHB

11.0) (CgHy)i B
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Chuzong I -

Chuong 11 -

Chuong 111 :

Chuong IV :
s Chuwong V-

e Chuong VI -

o Clurong VII .

o Chuong VIII :

MUC LUC

Su dién li

Nita — Photpho

Cacbon — Silic

Pai cuwong héa hoe hitu co
Hidrocacbon no
Hidrocacbon khong no
Hidrocachon thom

Ngubn hidrocacbon trong thién nhién

Trang

57
106
118
156
176
217
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T e Pg Cidm dse kicm Tdag bicu tap VO DUCNG THUY

Bién tgp :
NGO NGOC AN
NGUYEN TH] NGUYET MINH

Bién tgp idi bdn
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