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DAl CUONG VE POLIME
1. Ly thuyét
1.1. Khé&i niém

- Polime la nhirng hop chat c6 phan tir khéi rat Ion do nhiéu don vi co s& (mét xich) lién
két v&i nhau tao nén.

- Vidu:
{—CHE—CHﬁ
| n

Polipropilen CHs

{—CF;—CFZ 9,

n

Teflon
{—CH;—CH—}
! 1
Poli(vinyl clorua) Cl
—CeHi005 3y
Xenlulozo f

1.2. Dac diém cau trac

- Mach khéng phan nhanh: Amilozo,...

- Mach phan nhanh: Amilopectin, Glicogen,...

- Mach khéng gian: Cao su lwu héa, Nhywa Bakelit,...

1.3. Tinh chét vat |

- Céc polime hau hét la chat ran, khong bay hoi, khong c6 nhiét d néng chay xac dinh,
Polime khi ndng chay cho chat 16ng nhét, dé ngudi sé ran lai goi la chat nhiét déo. Polime
khéng néng chay khi dun bi phan huay goi la chat nhiét ran.

- Pa sb polime khéng tan trong cac dung méi théng thuong.

- Nhiéu polime c6 tinh déo, tinh dan hoi, mét so cé thé kéo thanh soi, cé polime trong sudt
khéng gion, nhieu polime c6 tinh cach dién, cach nhiét hoac tinh ban dan.

1.4. Tinh chéat héa hoc
a. Phan &rng phan cat mach polime
- Polime c6 nhém chire trong mach dé bi thay phan: Tinh bét, Xenlulozo...

-(NH-[CH2]5-CO)-n + nH20 — nHzN-[CH2]s - COOH (t°, xt)

elib.vn: Thu vién truc tuyén mién phi


http://www.elib.vn/

Website: www.eLib.vn | Facebook: eLib.vn

- Polime triing hop bi nhiét phan thanh cac doan ngan va cudi cling thanh monome ban
dau goi la phan trng giai trung hop (depolime héa)

b. Phan ng gitr nguyén mach polime

- Cac nhom thé gan vao mach polime hoac cac lién két déi trong mach polime c6 thé tham
gia phan trng ma khéng lam thay d6i mach polime.

Cl
|
A[CHE—CH = (I:—Cng— +nHCl —— TCHZ—CHQ—F—CHQT
CH, N CH;y .
poliisopren poliisopren hidroclo hoa

c. Phan trng tang mach polime

- O diéu kién thich hop, cac mach polime c6 thé néi v&i nhau tao thanh mach dai hon hoéc
thanh mang lwéi khéng gian.

OH OH
f@» CHZJH + @CH2t1 EELEEN @ CH,+ +nH,0
CH,0H ot CH,
@ CH,
OH n

1.5. Phan (ng diéu ché
a. Phan tng trung hop

Trung hop 1a qua trinh két hop nhiéu phan t& nhé (monome) gidng nhau hodc twong tw
nhau thanh phan tt rat I&n (polime).

Diéu kién: Monome tham gia phan (rng tring hop phai co lién két bdi hodc 1a vong kém bén
c6 thé mé ra.

Vi du: Phan &ng tao PVC, to capron, cao su buna-S, ...
b. Phan rng trung ngwng

Trung ngung la qua trinh két hop nhiéu phan tlr nhé (monome) thanh phan t& 1&n (polime)
dong thoi giai phéng nhirng phan t&r nhé khac (H20, ...).

Diéu kién: Monome tham gia phan (ng trung ngung phai co it nh4t 2 nhém chire c6 kha
nang phan &ng dé tao lién két véi nhau.

Vi du: Phan &ng tao nilon-6; nilon-6,6; poli(etylen terephtalat), ...
2. Bai tap minh hoa
2.1. Dang 1: Hoan thanh so’ d6 phan (rng va li thuyét, phan rng diéu ché polime

Bai 1: Cho so dd phan rng sau:
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CH3COOH (+ Clz, p) — A (+ NaOH) — B ( trung ngwng) — C (Polime)
Vay chét C la:

A. [-O-CH2-CO-]

B. [-O- CHa- COO-]n

C. [-CH2-COO-]s

D. [-CH2-CO-]

Hwéng dan giai

CH3COOH + Cl2 — CI-CH2COOH + HCI
CI-CH.COOH + NaOH — HO-CH>COOH + NaCl
HO-CH>COOH ( trung ngwng) — [-O-CH2-CO-]a
— Dbap an A

Bai 2: Cho so dd chuyén hoa:

Glucozo (men ruou) — X (+ ZnO, 45°C) — Y (xt, t°C, p) — Cao su buna. Hai chat X, Y lan
lwvot la

A. CH3CH20OH va CH3;CHO.

B. CH3CH2OH va CH>=CHoa.

C. CH2CH20H va CH3-CH=CH-CHs.

D. CH3CH20H va CH>=CH-CH=CH..

Hwéng dan giai

CsH1206 (men regu) — 2C2HsOH (ZnO, 45°C) — C4Hs (xt, t°,p) — Cao su Buna
—DapanD

2.1. Dang 2: Hé sé trung hop

Bai 1: Mét loai poli vinyl clorua c6 phan tir khéi la 187,5.103 dvC. Hé sb trung hop cua polime
nay bang:

A. 1500
B. 2500
C. 3000
D. 3100
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Hwéng dan giai

Poli vinylclorua(- C2H3Cl -)n

Mpolime = 62,5n = 187,5.10% = n = 3000
> DPap anC

Bai 2: Cl 5,668g cao su buna — S phan (rng vira hét véi 3,462g brom trong CCla. Ti |& mat
xich butadien va striren trong cao su buna -S la:

A 14

B.2:3

C.15

D. 1:2

Hwéng dan giai

Cong thre cao si buna — S ¢6 dang
[-CH2-CH=CH-CH2-]n[-CH(CsH5)-CH2-]m
M =54n + 104m

nBl’z = N.Ncaosu = 0,0216375 — Ncaosu = 0,0216375/n

M =5,668 : %:375 - 262n
n 1
— 54n + 104m = 262n > — ==
m 2

—DPap anD

Bai 3: Clo hoa PVC dwo’q moét loai to Clorin chira 66,6% Clo. Trung binh mét phan t&r Clo
tac dung v&i bao nhiéu mac xich PVC?

Al

B.2

C.3

D.4

Hwéng dan giai

Goi x 1a s& méat xich PVC tac dung véi 1 phan tir Cl2

(CHz2 — CHCI)x + Clz — CxHax-1Clx+1
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%Cl = (35,5x+35,5)/(62,5x+35,5).100% = 66,6% = x = 2
— bap anB

Bai 4: Héi trong 1kg gao cd chira 81% tinh bét co chira bao nhiéu mat xich CeH1005?
A. 3.10%

B. 30

C.3.10%

D.3

Hwéng dan giai

Miinh bot = 0,81Kg

n =0,81/162.103.6,022.1023= 3.1024

—Pbap an C

Bai 5: Thuy phén 1250 gam protein X thu dwgc 425 gam alanin. Néu phan t&r khdi cia X
bang 100.000 dvC thi s6 mat xich alanin c6 trong phan t X la

A. 453

B. 382

C. 328

D. 479

Hwéng dan giai

Protein X — alanin

Mx = 100000

= Maianin= 100000 . 425 : 1250 = 34000
Naianin= 34 000 : 89 = 382

—bap anB

2.3. Dang 3: Hiéu suat diéu ché polime

Bai 1: Tir 4 tan C2Ha c6 chira 30% tap chat co thé diéu ché bao nhiéu tan PE ? (Biét hiéu
suat phan tng la 90%)

A. 2,55
B. 2,8
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C.2,52

D. 3,6

Hwéng dan giai

NCzH4 — (-CH2—CH2)n

Metylen = 4.70% = 2,8 tan

= MPE thu duoc = 2,8. 0,9 = 2,52 tan

. PapanC
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Bai 2: T 100ml dd ancol etylic 33,34% (D = 0,69g/ml) c6 thé diéu ché dwoc bao nhiéu g

PE (hiéu suét 100%)

A. 23

B. 14

C. 18

D. Két qua khac

Hwéng dan giai

Mrwou= D.V =100 .33,34%.0,69 = 23
= Nc2HsOH = 23/46= 0,5 mol
C2HsOH — C2Hs — PE

NczHs = 0,5 mol

H =100% , bdo toan khdi lwong
mpe = Mc2H4 =0,5.28 =14 g

—DapanB

Bai 3: Sau khi tring hgp 1 mol etilen thi thu dwgc san phadm c6 phan &ng vira dd voi 16
gam brom. Hiéu suat phan rng va khoi lwgng polime thu dwoc [a?

A. 80% ; 22,4 gam
B. 90% ; 25,2 gam
C. 20% ; 25,2 gam
D. 10%; 28 gam

Hwéng dan giai
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Ner2 = 0,1 Mol = Netilen gw = 0,1 Mol

= H% = (1-0,1)/1.100% = 90%.

— bap anB

2.4. Dang 4: D6t chay polime

Bai 1: Dbt chay hoan toan mét lwong polietilen, san phém chay cho di qua binh dyng dung
dich Ca(OH)2 dw thay xuat hién 10 gam ket tda. Khoi lwong dung dich trong binh thay doi
nhw thé nao?

A. Tang 4,49

B. Tang 6,29

C. Giam 3,8¢g

D. Giam 5,69

Hwéng dan giai

Ncacos = Ncoz = 0,1 mol

Dbt chay polietilen gibng nhw dét chat etilen = nCO2 = nH20 = 0,1 mol

= mCO2 = 4,4 gam; mH.O = 1,8

MCO2 + MH20 < Mkét tsta = Mdung dich giam

= Mdung dich giam = 10 — (4,4 + 1,8) = 3,89

—PbapanC

Bai 2: DOt chay hoan toan mét lugng polietilen, san pham chay cho lan Iwot di qua binh 1
dwng H2SO4 dac va binh 2 dwng dd Ca(OH): dw thay khoi lwgng binh 1 tang m g, binh 2 c6
100 g két tua. Gia tricua mla

A.9

B. 18

C. 36

D. 54

Hwéng dan giai

ncoz = 1 mol; Dbt chay polietilen gibng nhw dbt chay etilen

= nCO2=nH20 =1 mol

Mbinh 1 tang = MH20 = m = 1.18 = 18¢g
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— bap an B

Bai 3: Dbt chay 1V hidrocacbon Y can 6V khi oxi va tao ra 4V khi CO2. T hidrocacbon Y
trén tao ra dwg'c bao nhiéu polime trung hop?

A.2

B.3

C.4

D.5

Hwéng dan giai

Goi CTPT cta A la CyHy

CxHy + (x+y/4)O2 — xCO2 + (y/2)H20

Theo bai ra 1mol A can 6 mol Oz va sinh ra 4 mol CO2 nén

X=4;, (x+yl4) =6 >y =8

CTPT la C4Hs

= C6 3 déng phan nén tao dwoc 3 polime

— bap anB

Bai 4: Béng trung hop buta-1,3-dien v&i acrilonitrin (CH2=CH-CN) theo ti 1€ tvong tng X :
y, thu dwoc moét loai polime. D6t chay hoan toan mét lwgng polime nay trong oxi vira du, thu

duwoc hén hop khi va hoi (CO2, H20, N2) trong d6 ¢ 59,091% CO; vé thé tich. Ti I& x : y khi
tham gia trung hop la bao nhiéu?

A. xly =1/3
B. xly = 2/3
C.xly = 3/2
D. xly = 3/5

Hwéng dan giai

Polime: [(- CH2 — CH = CH — CH2)x — (CH2 — CH(CN) - )yln
Dbt chay polime — (4x + 3y)CO2 + (3x + 3y/2)H20 + y/2N,
Ta cO: 4x + 3y = 59,091% (4x + 3y + 3x+ 3y/2 + y/2)

= xly =1/3

— DPap an A
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3. Luyén tap
3.1. Bai tap tw luan

Cau 1: Cho day céac polime gbdm: to tam, to capron, nilon — 6,6, to’ nitron, poli(mety!
metacrylat), poli(vinyl clorua), cao su buna, to axetat, poli(etylen terephtalat). Polimer nao
dwoc tong hop tr phan &ng trang hop?

Cau 2: Trong sb céc loai polime sau: to' nilon - 7; to' nilon — 6,6; to nilon - 6; to tam, to
visco; to lapsan, teflon. Tong so polime dwoc diéu ché bang phan (rng trung ngwng la?

Cau 3: Mét doan mach PVC cé 1000 mét xich. Khéi lwong ctia doan mach dé 1a?

Cau 4: Tring hop 10,4 gam stiren dwoc hdn hop X gébm PS va stiren con duw. Biét X lam
mat mau 20ml dung dich Brz 1M. Hiéu suat trung hop dat dwoc [a?

Cau 5: Cao su luu hoa c6 2% Iwu huynh vé khoi lvgng. Khodng bao nhiéu mat xich
isopren c6 mot cau truc ddissunfua-S-S? Gia thiét rang S da thay thé cho H & cau metylen
trong mach cao su?

3.2. Bai tap trac nghiém

Cau 1: Trong sb cac polime sau: nhwa bakelit (1); polietilen (2); to capron (3); poli(vinyl
clorua) (4); xenlulozo (5). Chat thudc loai polime téng hop 1a?

A. (1), (2), (3), (3)

B. (1). (2), (4), (5)

c.(2), (3), (4). (5)

D. (1), (2). (3), (4)

Cau 2: Polime nao duéi day cé cung cau tric mach polime v&i nhwa bakelit?

A. amilozo

B. glicogen.

C. cao su lwu hoa

D. xenlulozo

Cau 3: Cho day céac polime sau: xenlulozo, amilozé, amilopectin, glicogen, cao su lwu hoa.
Phat biéu nao sau day sai?

A. Céc vat liéu polime thwdng la chat ran khong bay hoi.

B. Hau hét cac polime tan trong nwéc va trong dung méi hiru co.

C. Polime |a nhirng chét cé phan t&r khéi rat Ién do nhiéu mét xich lién két véi nhau.

D. Polietilen va poli (vinyl clorua) la polime téng hop, con tinh bét va xenlulozo la polime
thién nhién.
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Cau 4: D3y nao sau day gdbm cac chat déu c6 kha néng tham gia phan (rng tring hop ?
A. etan, etilen, toluen

B. propilen, stiren, vinyl clorua

C. propan, etilen, stiren

D. stiren, clobenzen, isopren

Cau 5: Trung hop m tan etilen thu dwoc 1 tan polietilen (PE) v&i hiéu suat phan (ng bang
80%. Gia tri cia m la

A. 1,80
B. 2,00
C.0,80
D. 1,25
4. Két luan

Sau bai hoc can nédm:
« Khai niém, phan loai, dac diém cAu tao va tinh chéat cia Polimer
e Phan (ng trung hop va trung ngwng.
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