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CHAIN POLYMERIZATION
TRUNG HOP DAY CHUYEN
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[ — R* Tam hoat dong : gbc tw do, anion, cation

CH,=CHY I? CH,=CHY I]I l|~l
R* ~ R=CH,—C* ~ R=CH,—C—CH,~C*
I
Y Y Y
CH,=CHY li] lil
------ > RTCHy—CCHy=C

Y ln Y
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Phan (ng tring hop day chuyén

« TRUNG HOP GOC T DO:

CKM la gbc tw do, tdm phat trién mach 1a gbc
carbon

« TRUNG HOP CATION:

CKM la acid, tdm phat trién mach la gbc
carbocation

« TRUNG HOP ANION:
CKM la tdc nhan than hach, tdm phat trién mach
la goc carbanion
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Phan tng trung hop goc tw do

Pac trwng tong quat

 Co ché day chuyén

. TQm hoat dong trén mach dang phat
trien

« Chat khoi mao: goc tw do

» Hoat tinh gbc tw do
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Phan &ng trung hop goc tw do

1. Khol mao

» 2. Phat trién mach
« 3. Truyén mach
» 4. Tat mach

050
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1. Chat khoi mao

Chon chat khoi mao ly twédng: 6n dinh & T
phong, phan hday nhanh & T phan &ng.

Toc dd phan hay (ky) cia CKM (T, dung méi,
pH)

Th&i gian ban sinh (t,,,) caa CKM (10h)
Hiéu qua va gia ca

Lwong CKM (2,5 — 5%) VR
050
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CKM = Goc tv do

Put ndi dong gidi — goc tw do
Nhiét do tao goc tw do < 150°C

Tranh tiép xtc goc tw do c6 thé khoi mao &
nhiét do thwong, T thap — gay ung thu

Goc tw do bén dé tao ra nhwng khé phan tng

GoOc bén khi co yéu to lam goc tw do bat dinh
huwdng: cdng huwdng, c6 nhédm cho va day, lap

the
-
Og0
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1a. K
1b. K

1. Sw khoi mao

Nl mao hoa hoc
NO’l mao quang hoa

1c. K

Nno'l mao do burc xa

1d. Ty khoi mao

1e. PP khac: dién phan, siéu am,

plasma
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1.Sw khoi mao

1a. Khoi mao hoa hoc

A > 2R

R.+ M 2> RM.

Hoéc dwéi tac dung cia nhiét dé
Sw phan huy chat /

KM T

Hoéc théng qua phan &rng hoéa hoc

&g
Og@
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Chat khoi mao nhiét

 Azo Compounds
* |norganic Peroxides
* Organic Peroxides

ScfS lwong CKM nhiét kha han ché do phai chira
noi dbi cé nang lwong phan ly trong khoang 100-
170 kd/mol.
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* Peroxydes

Peroxyde benzoyle

Peroxyde acetyle

Hydroperoxyde cumene

O

O

CeH;—C~0+0-C—CH,

O

CH; -~ C -0 0-C-CH,

O

|
CJg—Q—o$o—H

80-95°C

70-90°C

7

7
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* Inorganic Peroxydes

(NH4)2S205

0 0
KO-5-0-0-§-0K
0 0

N823203

CuuDuongThanCong.com

Ammonium persulfate

Hydroxymethanesulfinic
acid monosodium salt
dihydrate

Potassium persulfate

Sodium persulfate

https://fb.com/tailieudientucntt
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* Hop chat c6 chira N

N- nitrosoacetanillide CeHs—N-C=0

-
N-0

Triphenylazobenzene  (CH;); — N = C.H;

Azo bis isobutyronitrile (AIBN) M Nnenoc U
70 bis 1sobutyronitrile SC-N=N-C __
Y CH,” | | CH,
CN CN
l 50-70°C
CH; o
CH3/| +N2

CN
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* Hop chat chira N

CH, _CH, R+ N, +R
SC-N=N-C Z <

CH,” | | 3 . N .
: R +R-N=N— 2R +N,

CN ﬁ CN

Phan hay dé dang khoang 50 — 60°C

CHi—N-CO-CH; —— CH;—N=N-0-CO-CH,
1\|10 Hop chét diazotique
N- nitrosoacétanillide l

Phan hay & T thap

C.H. + CH.CO, + N
(~ 0°C) 6115 32 2

CH, + CO,
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Chat khoi mao nhiét

Tac nhan anh hwéng T
Ban chat CKM

M®oi tredng phan rng

AIBN, 70°C — t,, = 4,8h, dm toluen
AIBN, 50°C — t,, = 74h, dm toluen
AIBN, 100°C — t,,, = 7,2ph, dm toluen

Toc dd phan hay Acyl peroxid I&n hon Alkyl peroxid

e““a‘;maa ""'hb
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Chat khoi mao nhiét

Tac nhan anh hwéng T
Ban chat CKM

Moi trwrdng phan rng
* Trweng hop peroxydes

R-C-0-0-C-R — 2RCOO — 2R + 2CO,
O O

Hiéu tng “Ibng”

RCOO" + R* —— RCOOR

LLam giam tinh hiéu qua cua
chat khoi mao

R"+R —— R-R
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Ngoaira

R-C-0-0-CR +R — R—(lf—O—O—l(li—R
O O O O

|
R

R-C-0 + R—(lil—O—R’
I
O O

Hoic: R-O-O-H + R > RH + ROO

g Mat 2 goc tw do cho méi loai phan t’ng = hiéu qua kho'

mao giam
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Khoi mao bé&i phan trng REDOX

- Sw phan hudy cua chat khei mao théng qua phan ng
héa hoc
Ex : phan (rng oxyd héa - khir (REDOX)

- Str dung pho bién, dic biét Ia phan rng truing hop nhii
twong

- Cho phép thwc hién phan *ng & nhiét dé thap hon la
trwdng hop phan hay nhiét chat khei mao

AH =40 kj/mol thay vi 120 kj/mol
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Peroxid va chat khir

EX:  Fe>* + HO-OH > HO + HO + Fe3*
Fe2* + RO-OR > RO+ RO + Fe¥*
Fe?* + RCOOOR > RCOO + RO + Fe3*
0,S-0-0-S0; + Fe** > Fe¥* + SO, + SO,

R,CHOH + Ce* ——> Ce¥* + H* +R,C.OH
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Peroxyde + Amin

« Néu khédng cé amin , HS van toc cua
peroxydbenzoyl la 1,33.104 s1 & 90°C

(khot mao do nhiét)

« Néucod NN’ diethylanilin:  1,25.10-2 [.mol-
s -1 & 60°C va 2,29.102 I.mol's 1 &
30°C
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lon trung gian

0O 0 ) 0 )
| | |

.l.
CeHs -N(Et), + CHs;-C-0-0-C- CeHs —> | CeHs -N(Et), O-C - C¢Hs, C¢Hs-COO

[ ] + _ .
CeHs - N (Et), ,CeHsCOO |+ CeHs COO
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1b. Khol mao quang hoa

(l)R
@_(Ijl —(li —@ dicetal benzyl
O OR'
]
@—C —C —R' hydroxy alkylphenon
I |
O OH
R
O N C | aminoceton
R’
@—C A @ benzophenon
I

S
@[ j@ thioxanthon
C
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TRUONG HOP 1:

*Chat khoii mao quang hoéa bi cat dirt dong ly & trang thai kich

thich
@ Tao thanh 2 géc tw do
OR OR
| hy . L
C6H5—|(|:—(|3—X C6H5—|(|: + CI_X
O OR O OR

CeH; —C — CH ~ C¢H, fy CH,—C =+ (lj — CH,
O OH O OH
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TRUONG HOP 2:

*Chat khoi mao quang héa, khong c6 kha néng cat dirt dong ly & trang
thai kich thich, sé phan rng vé&i 1 chat cho H deé tao goc tw do :

monomer

CeHs — ﬁ — CgHs hy CeHs — (.ll— CH; + R
0 RH OH |
benzophenon polymer
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Pong hoc cua sw phan huy nhiét
cua chat KM
 Half life of initiator: m(ﬂ} = kg,

sz,
.. 2
P k,
* Hiéu qua khoi mao (f):
CN 0
.0 SN ﬂ\ OTW)L 0
(o N 0’ 0’
< 5 oK
di-tert-butylperoxide AIBN di-tert-butylperoxalate

f=0.65 f=0.75 =0.95
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2. Giai doan phat trién mach

(PROPAGATION)

RM + M = RM,
RM, + M > RM,

ooooooooooooooooooooooooooooooooooooooooooooooooooo

RM, + M > RM,,,

Quyét dinh ———  Céau triic cia polymer
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Biét tinh 1ap thé ciia mach polymer

Cach thire két hop

/CHZ\

@)
m

)
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Head to Tail
Head to Head
Tail to Tail

H £
N\ 7
— i
s \
H H
tall head

head-tail

head-head

tail-tail
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Head to Tail sé chiém wu thé

/\

Hiéu (ng dién tir Hiéu trng lap thé

* Hiéu trng cbng hwong:

CH,=CH-CH=CH, S ) T
N NI CeHs

* Hiéu rng capto-dative:

&5 KHO""OO * " A ’ rd - e,\»wmw%;
7% Hiéu irng cam dwong: -CH,4 ggw
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Tacticity

iIsotactic syndiotactic atactic (random)

P6i vai tinh diéu hoa 1ap thé (tacticity), sw tién lai gan
nhau cua goc tw do,vé monomer sé theo phwong
cach lam giam thieu t6i da chwdng ngai lap thé

—-Ex : PMMA

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Propagation

k

Re + M 5> R,
Rate of polymerisation:
d|M]

R, = -2 — k][R

P dt
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3. Phan (rng truyén mach

Trong qua trinh phat trién mach = phan trng phu di
@ kém : transfert reaction
Goc tw do dai phan tir truyén mach cho 1 phan tir khac cé

chwra nguyén tw cé tinh linh déng (H, CI, Br)

RM_ - Mach dang phat trién

TX —>Tac nhan truyén mach
RM, + TX > RMX + T
T +M> ™

Tang so6 lwong mach polymer
Transfert .
Giam chiéu dai mach polymer
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3. Phan rng truyén mach
* Truyén mach cho chat khoi mao:

RM, + (CH,)COOH = RM,, + (CH;),COO

* Truyén mach cho monomer:

RMHCHz-&le + CH,=CHR’ > RM CH,CH,R’+ CH=CHR’
R’

hoac

RM,CH,-CH + CH,=CHR’ = RM,CH=CHR’+ CH,-CH-R’

|
R’
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*Truyén mach cho dung méi:

RMHCHz-éle +CCl, > RM,CH,CH-Cl+ CCl,
R’ R’
Application - Kiém soat Mn
* Truyén mach cho polymer:
- Quan trong khi nong dé ciia mach polymer tang
RM,CH,-CH-R’ + R-CH,CH-....-CH,-CH-

R9 k) R9

RMnCH2CH2R’ + RCHz'C'. . .'CHz'CH'L» Phén nhénh
R’
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3. Phan trng truyén mach

, N Intermolecular .
HHHHH H Hydrogen Transfer
R R
Polymer Chain—?—?—(ljl?—ljolymer Chain
HHHH
RN
Polymer Chain—(l:—(li—(li—(lj—(li—(IZ—H
HHHHHH
H R R

—Polymer Chain

0

=

-

3

v
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O
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i
-’
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—(Me
I
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3. Phan (rng truyén mach

H R A2
Polymer Chain—(l}t(':/ \(IZHR
H H®) CHa
*‘C
i H
R

Polymer Chain—

Intramolecular .
Hydrogen Transfer

o g o

| -
I—('I)—I
T-O-7

>

e
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EX : PE CH, /c
\CH

CH C/CH

-CH,-CH, -CH,-CH,-CH,-CH,- ——

-CH,-CH, -CH, CH

éH j
CH, CH,=CH,
= -CH,-CH
d&% éH2
CH,
CH,

CH,


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

4. Tat mach

 Chain transfer:

A~~~ C + R-SH —

* Bimolecular Termination

Re + R o ——fe sy p Combination

n m n+m

Re + Re —fuy p 4 Pp° Disproportionation

n m
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4. Tat mach

:

Combination

>

N

HR Y
C—C—C—Ce
I I A
HHH H

Polymer Chain—

R
!
H

\

H $ H
||
H H

Polymer Chain—(IZ—C—C—Co
H

—C—-Polymer Chain

HRH FIQ R HRH
L= =C—Cm—(—(

| 4
HHHHHHHH

Polymer Chain—

bond

new
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4. Tat mach

HRH
IR
Polymer Chain—C—C C*-;C\o
lll II{ lf{-’ Disproportionation’
1’
L R H R H
\wC—C-C—C —-Polymer Chain
H HHH
f TEY R
Polymer Chain—(li—(F—CZCI
Disnroportionation' _< + H H H
R R
H—(lj—(l:—(l:—(l:—Polymer Chain
. HHHH
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BAI TAP:

- PP

- PVC

- PS

- Polybutadien

- Poly (vinyliden clorua), PVDC
- Poly isopren
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