CHUONG VI
RING-OPENING POLYMERIZATION
TRUNG HOP MO VONG
(ROP)

Vong cang : 3,4, 7, 8
Vong bén : 5, 6


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

Ethylene oxide & — ==0CH,CH,+

f

O\
Trioxane < 0O — —O0CH,%,
0—'
g-caprolactam Q — —NHCOCH,CH,CH,CH,CH, ¥,
N ™0
H
CH; ,CHs

,SI_O\ /CH} CH\
O Si |
. CH3 (1 | “CH; — =0=Si
Octamethylcyclotetrasiloxane Si 0 { &#

CuuDuongThanCong.com

CH{ 0=Si
CH, CH;

https://fb.com/tailieudientucntt


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

Trung hop cation

* Monome tan cong ion oxonium:

wf&?@ — w7 )

Z : O, NH, Si-O, CO-0, va CO-NH trong eter, amin,
siloxan, ester, amide.
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Trung hop anion
e TAm anion tan cOng monome:

e

M7 4+ L) —= e

Z-°tam anion (alkoxid, carboxylate, ...)
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Trung hgp cation v&éi monome
hoat hoda

Ny H+
w/H + HZ — wW/H

I Protonated monomer

Propagating polymer
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ROP

e Hang s6 tdc d6 cha phan &ng m& vong twong
tw trung hop bac, do dé thap hon qua trinh
trung hgp monome C=C.

N

* Mn phu thudc d6 chuyén héa va ti |é
monome: chat khoi mao.

e Monome vong hau nhu khéng cd san nhu cac
monome da chirc cho phan &ng trung hop bac
(polyester : ROP hay diacid-diol).
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CYCLIC ETER

Oxacycloalkan: oxacyclopropan,
oxacyclobutan, oxacyclopentan,

oxacyclohexan.

Vong 3: oxirane = ethylene oxide (epoxide) &

Vong 4: oxetane = trimethylene oxide CO

Vong 5: oxolane = tetrahydrofuran @

Vong 6: oxane = tetrahydropyran. o

O
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CYCLIC ETER
1. Trung hop anion cua Epoxid

* Ethylene, propylene oxide

 CKM: metal hydroxide, alkoxide, oxide,
amide, metal alkyl...

0
/
H.C—CH, + M*A~ —= A—CH,CH,0 M*

0
/
A—CH,CH,0 M+ + H,C—CH, —> A—CH,CH,OCH,CH,0 M+

/
A=CH,CH,0 - CH.CH,0M* + H,C—CH, —= A~ CH2CH20 +—CH,CH,0"M*

Polyethylene oxide - PEO
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1. CYCLIC ETER
1.1. Phan rng phu

« Phan &ng phu: khi c6 su hién dién cua chat
protonic, nhu H,0 hay alcol.

« vd : Khoi mao bang metal alkoxides and hydroxides
can nudc dé hoa tan tao hé dong thé.

RTOCH,CH,+-0 Na* + ROH === R{OCH,CH,}OH + RO Na*

Polymeric alcohol and other propagating chains:

R-{-OCH_«.CH:-)]OH + RTOCH,CH; 30 Nat =—=

R{OCH,CH,+0 Na* + R{OCH,CH,}OH
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CYCLIC ETER

* Néu tinh acid cua alcol va polyme alcol nhuv
nhau: Mn gidm, toc dd phan &ng khéng doi,
MWD tang.

 Néu tinh acid cda alcol manh hon tinh acid
cia polyme alcol: téc d6 phan &ng giam,
MWD tang.

e Néu tinh acid cua alcol yéu hon tinh acid cda
polyme alcol: téc d6 phan &ng khbéng doi,
MWD tang cudi phan &ng.
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CYCLIC ETER

1.3. Truyén mach cho monome
* Nhom metyl:

?HR PO kM
~~CH,—CH-0 Na* +@CH—CH2 -
CH, o

I - /
~~CH,—~CH-OH + H,C=—CH~-CH;Na*

CH,=CH—CH,0 Na* allyl alkoxide anion

VII

|

CH,—CH=CHO Na* enolate anion
VIII
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CYCLIC ETER

2. Trung hop cation

 Acid HA manh nhu trifluoroacetic, fluorosulfonic, ...
phan &ng v&i monome tao ion oxonium nhij cap.

R . R
H'A- + O — Ho<>(
R A R

* Ti€p tuc phan rng tao ion oxonium tam cap:

. R R N R
HQ<>< + o<>< - HOCH;CR;CH;—O<><
A R R A R
m R R
NOCH3CR3CH3—6<)>< " :o<>< - NOCHECR:CH:—O@(\O<><
A R R ‘

+
R” R & R
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CYCLIC ETER

2. Trung hop cation

* Truyén mach:

- +
A~ OCH,CH,0CH,CH, —0]] —— ~OCH,CH,—0 0
A A/

| &

.+.
~AOCH,CH,—0 | + O ©
A \__/
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CYCLIC ETER

2. Trung hop cation

* Monome hoat hoa:

0 .
[\ _» HOCH,CH,—0]
D
DOH ~_ROH

——

™ ROCH,CH,—OH + H?

+
HOCH,CH,O v
H

C-6H + HOww

/\ _H+
B

 Tat mach:

~ArOCHCH,-0]|  ——= ~OCH,CH,0CH,CH,0H + BF;
BF;0H
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LACTAM (cyclic amide)

/C\

(CH)y—NH —— —NH(CH,),C0

* 1. Trung hop cation

Yy P i i o
— ]| [ ]]
C e i c g Cc*
/ \ / /\ / \ O monomer / \ ﬁ) %
R—NH + HN—R — R—N-— C R—NH{Y R—=N—C—=R—NH, + HN-R
0 OH 0
] S | |
C e O1d C

/\ /\
R—\—(—COR\H—'}—CORNHw + HN-R —— R—N—{—CORNH—}—CORNH;

n+1)
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LACTAM (cyclic amide)

O O
] l

C C
/\ /' \
R—N—(—CORNH—)—HCORNH; + HN-R —»
in+
XXVIII
0 OH
] 1
/C\ /C\+
R—N—+CORNH-——CORNH, + HN-—-R

n+1)
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LACTAM (cyclic amide)

e 2. Polyme hoa Hydrolytic (trwo'ng ho'p dac
biét cua Cation)

O
1l

/C\

(CH:)S"‘.\’H -~ H:O _— HO:C‘CH:)_;NH:

~+COOH + H,Nw —— «w(CO-NHv + H;0

~ &+
!/ N\

"OOCRNH+CORNH-+-CORNH, + HN-R —
XXXII XXVI

HOOCRNH+ CORNH+—— CORNH,

n+1)
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LACTAM (cyclic amide)

* 3. Trung ho’p anion

O 9]
A metal 2‘
/C\ ) 7N 1
(CH))s—NH + M (CH))s—N" M+ + 5 Ha
lactam anion
O O
1 |
/C\ /C\ 3
(CH,)s—N"M+* + BH

(CHy)s—NH + B M*

metal derivative
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0 5 "
C /\c C

7N\ 7N A5 H
(CH;)s—N™M ¥ + HN— (CH;)s; =——— (CH,)s—N—=—CO(CH,)sN"M *
XXXV
O O
] 1
7 C\ H 7 C\
(CH,)s—N—CO(CH,)sN"M o+ (CHy)s—NH —=
O O
] I
- C\ 7~ C\

(CH:)S_N_CO(CHQ)jNHg : (CHQ)S—N-M+
XXXVI
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O O
I "

/C\ /C\
(CH:)_; -N-CO(CH?_)SNH i, (CH3)5 -N-M+* —
XXXV
O
]
> M*

O O
T . I
A M A4
(CH2)s=N=—CO(CH3)s =N=—CO(CH2)sNHvw + (CHz2)s—NH ——
0O 0O
I |
C &

F i ™ F i ™
(CHy)s—N+CO(CHy)sNHY: + (CHps—NM*

XXXV
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LACTONE (cyclic ester)

O
il

C O
/\ I
O—(CH,),, — '{_O_C(CHE )m}n

* 1. Trung ho’p anion

O

l

s

_ / \
CH:O + O—R > CH;0—-CO=R—0O"

O
1

E
/ \
CH;04+CO-R—0}CO-R—0~ + O—R —=

CH;0+CO=R=0+——CO=R=0"

(n+1)
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LACTONE (cyclic ester)

e 2. Cationic Polymerization

R R
. / \ / \
CHf + 0=C—0 — CH,0—-C—0
+
XLVIII
R R

/ /
CH;-(-O—CO-R-)—I-O—C—\O . 0=C—0 —=
' +
/R\
CH;-(-O—CO-R-}——O—-E—O

(n+l)
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