INIFERTER
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CO SO CUA QUA TRINH TRUNG HOP
GOC TU DO « LIVING" QUANG KHOl MAO

BO1 NHOM « INIFERTER » DAN XUAT CUA
N,N-DIALKYLDITHIOCARBAMATE

- Khi ¢c6 mat cac monomer vinylic (MMA, MA, styrene, ...) :

+ M
Chiéu xa '
/E'[ Kact A2 /Et
R—S—(I%—N\ - R S_%_N\
S Et Kdésact. S Et
Trang thai « ngu » Trang thai hoat dong
Polymer Polymer

Kact, <<< Kdésact.

Qua trinh trung hop «pseudo-living» hoac «kiém soat»
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Cof
Na® OS—C—N<
|S| Coft

Grafting of Sodium N \-diethyldithiocarbamate

chlorinated groups tihyarate (OEDT-Na) /CeHs
OH > R—Cl > @ R—S-C—N\
+NaCl || Cots

d
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1- Reaction with 4-(chloromethyl)phenyItrimethoxysilane :

OMe

| . Toluene
OH + MeQ—Si CHzCl

| 110°C, N,

OMe

Stiring for 15 h

2- Reaction with chloromethyltriethoxysilane :
OE!

|_ Toluene
OH + EtO=—Si~~CH,C >
| 110°C, N,

OFt Stirring for 15 h

3- Chloration with thionyl chloride :

Stirring for 15 h

CuuDuongThanCong.com

Toluene
OH + SOChL »
110°C, N,

OMe

’@ s \_/ e

OMe
Silica 1

OEt

|
O—SII_CH2C|

OEl
Silica 2

o=

Silica 3
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CaHy

Na® OS-—C—N/
(-
\ CyHs /Csz
CH,CI » CHy==§==C==N
Ethanol, room temperature || \c,Hs
5

Silica4

OE! OEt
! \Csz /Csz
0 =8§i—CH,CI > o—s«——-cm—s—c—r«\
Ethanol, room temperature | || CyHs
OEt OEt S
Silica 5
CoHs
Na ® OS—C—N/
e
" CoHs CiHs
S /
> §—C—N
Ethanol, room temperature I Nen,
§

Silica 6
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Thermoplastic - g - Elastomer
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- Elastomere : Dinh nghia va tinh chat

_Vat lieu mém déo dwoc tao thanh tir cac chucf)i dai dai phan t&, ching du m‘érrl déo
va linh hoat dé co thé thich &ng dwoc véi nhiéu dang hinh thu. Gilka cac chudi dai
phan t&r c6 twong tac vat li yéu.

— Vat liéu c6 thé bi kéo gidn nhiéu lan ma khong bi dit va chiing sé tré lai hinh dang
ban dau khi théi tac dung.

Kéo gian

—

———

Thoi tac dung

Cach sap xép cac dai phan ttr caa
cao su bi kéo gian

Cach sap xép cac dai (sw sap xép thadng hang mién _cu’é’ng_cfja cac dai
phan ti khi khong cHiu phan t&r theo hwéng bi kéo gian)
tac dung

— Tinh dan héi cha chiing phu thudc vao dd linh hoat ctia cac chudi, va Tg cla chiing
lubn thap hon rat nhiéu so v&i nhiét dé phong.
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INTRODWCTIN |

S KHAC NHAU GITA
HAI LOAI ELASTOMER

*kkkkkkkkkk
‘Elastomer khau mang (hoac, Iwu héa) : Pan héi trong khoang nhiét dé réng
(tte - 50°C dén 150°C)

— Nhwoc diém : Van dé tai str dung cac vat dung lwu héa

*Elastomer thermoplastic : Pan hoéi & nhiét dé str dung, va mém mai & nhiét do
cao (xtr sx nhwr mét thermoplastic & nhiét dé gia cong)

— Wu diém : C6 thé tai str dung dwoc

— Phan loai :
« H6n hop elastomer va thermoplastic
« Elastomer thermoplastic kiéu ion

« Copolymer khoi va copolymer ghép polymer

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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INTRODUCTIIN |

Van dé dit ra béi vét liéu thé

——> Sw trwot bat thuan nghich cua cac chubi (sw rio)

GIAI PHAP
Sw néi két giira cac chudi

Bé&i lién két héa hoc B&i sw hinh thanh cac « vi mién » cirng
(sw Iwu hoa) (sw tach pha)

—

Cum
thermoplastic

Chuodi
’\L\’—‘\\\\/”5\\\~J_”//’_ cao su

Elastomer khau mang Elastomer thermoplastic
(cao su lwu héa) (xuat hién khoang 50 nam gan day )
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| MUC TIEU |

CHON LU'A KIEU COPOLYMER

S O\

Copolymer ghép Copolymer khoi

i

Cao su ghép thermoplastic

Trien khai mét phwong phap tong hop cho phép diéu ché,
mot cach co kiém soat, cao su ghép polymer, tirc 1a dwoc tao
thanh tup :

- mot khung mém mai 1,4-polyisoprene,
- nhirng nhanh ghép thermoplastic cleng & vi tri bén canh,

Nhw vay c6 thé dam bao dwoc nhirng dic tinh cia mét
elastomer thermoplastic.
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NHO’NG PHUONG PHAP CHUNG TONG HOP |
CAO SU GHEP POLYMER

[ GHEP "ONTO" ]

Chét phan ¢ng |__Chuéi themoplastic I—'@
. X \/T\/\/\r\/\ N \/\r\/\/\l/\/\

Gan nhém chire @ @ [ Qua trinh ghép |1én ]
lén mach cao su mach cao su

F1, F2 = nhém chirc phan &rng

[ Chudi themoplastc |—@

[ Chudi themoplastic

[ GHEP "FROM" ]

Chét phan tng Monomer
Cao su - -

Gén nhém chive @ @ Qua trinh trung hop dwoc
Ién mach cao su khoi mao tir cac nhém gan
trén mach cao su

| = Nhém khoi mao cho qua trinh trung hop

@—| Chudi themoplastc
@—| Chubi themoplastc
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CO SO CUA QUA TRINH TRUNG HOP
GOC TU DO « LIVING" QUANG KHOl MAO

BO1 NHOM « INIFERTER » DAN XUAT CUA
N,N-DIALKYLDITHIOCARBAMATE

- Khi ¢c6 mat cac monomer vinylic (MMA, MA, styrene, ...) :

+ M
Chiéu xa '
/E'[ Kact A2 /Et
R—S—(I%—N\ - R S_%_N\
S Et Kdésact. S Et
Trang thai « ngu » Trang thai hoat dong
Polymer Polymer

Kact, <<< Kdésact.

Qua trinh trung hop «pseudo-living» hoac «kiém soat»
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CAC QUA TRINH

TONG HOP

DUQC KHAO SAT ) Cao su ty nhién (NR)nhoéc

@ : —s—ﬁ—

R = nhém alkyle

Phwong phap 1

n

Gé&n nhém khoi mao
cho qua trinh trang hop
(thé than hach halogen)

R

Trung hgp quang
hoéa goc tw do

CuuDuongThahCong.com n

1,4-polyisoprene téng hop

HydrohalogiV wxy héa

Phwong phap 2

YV

Gé&n nhém khoi mao
cho qua trinh trung hop

(m& vong oxiran)

NV e

Trung hop quang
héa gbc tw do

https://fb.com/taili
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GAN NHOM N,N-DIETHYLDITHIOCARBAMATE
LEN MACH 1,4-POLYISOPRENE THONG QUA
NHOM CHU’'C TRUNG GIAN HALOGENE
(PHUWONG PHAP 1)

- Bwéc 1 : Hydrochlore hoa 1,4-polyisoprene

o
Me,SiCl/ CH,CI,
o
n H,0 , TA ,48h P q

P. Boudjouk, Beon-Kyu Kim and Byung-Hee Han, Synthetic Communications. 26(18), 3479 (1996).

- Bwéc 2 :'Gé[\ nhom N,N-diethyldithiocarbamate 1én mach 1,4-polyisoprene
theo co’ che thé than hach SN..

\. /o20s

< A S_Cl:l_N\ 2Hs
Cl S C2H5

5

/C
S—™C—N
AN
_ _ [
N/
AN

T. Otsu, K. Yamashita, K. Tsuda, Macromolecules, 19, 287 (1986)
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GAN NHOM N,N-DIETHYLDITHIOCARBAMATE
LEN MACH 1,4-POLYISOPRENE THONG QUA
NHOM CHU’'C TRUNG GIAN EPOXY
(PHWONG PHAP 2)

- Bwéc 1 : Epoxy hda 1,4-polyisoprene

o ] Epoxy héa

In

1,4-polyisoprene

KHAO SAT TREN CAC PHAN TU’ MO HIiNH

*kkkkkkkkk

m-CPBA, 0°C
> O
(CH.Cly)

Hiéu suét = 61 % (san pham tinh chét)

O
— m-CPBA, 0°C
»

(CH2Cly)

Hiéu suét = 42 % (san pham tinh chat)
(h6n hep cis/trans 61:39)
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GAN NHOM N,N-DIETHYLDITHIOCARBAMATE
LEN MACH 1,4-POLYISOPRENE
(PHWONG PHAP 2)

KHAO SAT VO 1,2-EPOXY-1-METHYLCYCLOHEXANE

*kkkkkkkkkkkkkkkkkkkkkkkkkk

Et
~ OH
0 + MTT S_C_N\ > -
I Et ~
S—Cc—N

’ [N

S

Et

- Hai mudi ctia N,N-diethyldithiocarbamate dwoc thir nghiém :

CoHs CaHs
EtNHP Os—c—N Na® Os—c—n
l C,H ! C,H
S 2''5 S 2''5
N,N-diethyldithiocarbamate de N,N-diethyldithiocarbamate de

diethylammonium (DEDT-DA) sodium trihydrate (DEDT-Na)
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He

Hb
-OH
Ha

C9!Cll

RMN *H RMN 3C

MOT DANG DONG PHAN DUY NHAT

!

ADDITION REGIOSELECTIVE ET STEREOSELECTIVE
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KHAI QUAT CAC QUA TRINH PA TIEN HANH
TREN 1,4-POLYISOPRENE

- Trong dung dich

1,4-polyisoprene . n A "
tf)png hop Epoxy héa mét phan » Cong DEDT-Na

(LIR 30) (m-CPBA trong CH,CI,) (trong THF)

- Trong moéi treong latex :

Latex cua 1,4-polyisoprene

tong hop
(LIR 700)
Latex cta cao su =~ Epoxy héa mét phan Ccéna DEDT-Na
tw nhién > Mbi trwong latex . (méi treong latex)
(cis-1,4-polyisoprene) » Stab. Sinnopal NP 307 : g
/ (H20/HC(O)OH) 'pH=8
Latex cta cao su 5
Iong tw nhién Céng Na,CO,

(cis-1,4-polyisoprene)
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PHAN TiCH PHO RMN 'H CUA CAO SU T’ NHIEN |
CO GAN NHOM N,N-DIETHYLDITHIOCARBAMATE
(TONG HOP TRONG MOI TRUONG LATEX)

Hb

R /

Hb

| [

Hd
——
Hf
Ha
T T T T ‘ T T T T ‘

Phé RMN H cuia cao su epoxy ban dau Phé RMN H cuia cao su co gan nhém
(ham lwong epoxy : 37,5 %) N,N-dithyldithiocarbamate thu dwoc sau 96 h
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PHAN TICH PHO IR CUA CAO SU TU NHIEN
co GAN NHOM N,N-DIETHYLDITHIOCARBAMATE
(TONG HOP TRONG MOI TRUVONG LATEX)

100

00 1000 1500 200
Norrbre d orcle (cnt)

Xuat hién dai hap thu & 1207 va 1485 cm ! (dao dong hoa tri vy ¢(s)-
Giam cwong do dai hap thu & 874 cm! (dao dong hda tri v Oxirane cis).

Khang dinh qua trinh céng N,N-diethyldithiocarbamate de sodium trihydrate Ién
vong oxirane da xay ra.
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' TRUNG HQOP MMA QUANG KHO'I MAO
TW CAO SU TU NHIEN CO GAN NHOM
N,N-DIETHYLDITHIOCARBAMATE

1,4-polyisoprene (cao su tw nhién, Poly(isoprene-g-MMA)
polyisoprene tdng hop) cé gan nhém
N,N-diethyldithiocarbamate
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Vs

TRUNG HOP MMA QUANG KHO'l MAO
TW CAO SU TU NHIEN CO GAN NHOM
N,N-DIETHYLDITHIOCARBAMATE

TRUNG HOP TRONG MOI TRUONG MMA

kkkkkkkkkkkkkkkkkkkkkkk

Acétone

(A)
n
O-CH,4
f‘i“_
(B‘) e . JMWQA
(A) : phan tan trong acétone (B): phan khéng tan trong acétone

En cta nhanh ghép = 10,3 sau 3 h chiéu xa ; copolymer/homopolymer = 62:38

-Diéu kién: chiéu xa v&i den BIOBLOCK 100 W, 365 nm, dat dén cach
hé théng phan trng 10 cm, [MMA]/[chat khoi mao] = 300 mol.mol-, nhiét dd phong.
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' TRUNG HQOP MMA QUANG KHO' MAO
TW CAO SU TU NHIEN CO GAN NHOM
N,N-DIETHYLDITHIOCARBAMATE

TRUNG HOP TRONG MOI TRUONG LATEX

kkkkkkkkkkkkkkkkkkkkkkk

aoo

=00
o
zoo
(‘ ‘) 100
T T T T T T T
s 5.0 ao =.0 EXC) 1.0 oo

o
s1oo

b 1

N J\ N U\Jwt

ppmoCf)

_ (A) : Fraction soluble dans I'acétone  (B): Fraction insoluble dans 'acétone
DP, ciia nhanh ghép = 3,4 sau 10 h chiéu xa ; copolymer/homopolymer = 92:8.
,-E)i‘éu kién: chiéu xa voi dén BIOBLOCK 100 W, 365 nm, d&t dén cach
hé thong phan trng 10 cm, [MMA]/[chat khoi mao] = 100 mol.mol, nhiét dé phong.
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PHAN TiCH PHO I.R. CUA CAO SU TU NHIEN

Nombre d'onde (cm-1)

GHEP PMMA
100
@ 80 -
IS
s
5
x
S 60 -
|
L
40 . v!O . | @714cm )
500 1000 &m0 1500 2000

—— Cao su tw nhién gan nhém N,N-diethyldithiocarbamate
—— Cao su tw nhién ghép PMMA

CuuDuongThanCong.com

https://fb.com/tailieudientucntt



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

CHs

| /C2H5
PN CHy—C 8 —C—N__ —
T:O ! CoHg
OCH,
CH
| /C2H5
WWNCH,—C—S—C"  + 'N\ .
c|::o ! CaHs
(|)CH3
CH zHa CS 'N/CZH5
NN CH,— + 2 +
\Csz
[
OCHs

sw phan hay goc N,N-diéthyldithiocarbamgte trong qua trinh trung ho’p quang
héa MMA khoi mao bang cac dan xuat N,N-diéthyldithiocarbamate*

*S. R. Turner and R. W. Blevins, Macromolecules. 23, 1856 (1990)
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Block copolymers

« The most convenient way : Use of living
polymers : Formation of living homopolymer A
(PA)

* Polymerization of monomer B initiated by living
PA, PA-block-PB or AB diblock copolymer

« Living polymer must be capable of efficiently
Initiating polymerization of the 2nd monomer
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The less reactive monomer should
be polymerized first

* Preparation of ABA triblock copolymer by
anionic living polymerization

In non polar solvent (e.g., benzene), styrene is less
reactive

. . shveene " _y vy BOprene ¢ :
BuLi —— "Bu == Li" ——— "Bu m=—mvwvssssiwsviaaman - | 4

"BU m=—rrvmsmaasmamannn R avaassvvavivies "Bu + 2LIX « J)\ R—X
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In polar solvent (e.g., THF), isoprene is less reactive

. clectron transter 7 5
1Isoprene > M,' AAAAAAAAAAAAAAAAAA M,
inittion

styrene

M, = s=—AMAAMAMAAAMAAA AN — M,

| ROH

H s—tAAAAAAMAAAAAMN N — 4 ‘)RO‘M'

s /
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Transformation of active center

‘ Lo

Bul e R Br

NA—— Bumr A Li' » Bum A—R—Br + LiBr

1 \ePf .

n B

Bumt A—R === B'PF, «—— Buaw A—R'PF, + AgBr

anionic—cationic, cationic — anionic, anionic — radical


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

Graft copolymers

e High-energy radiation (y-ray, UV, lasers, etc.)

B
5

Vi ® i

A

B

e Thermal initiation in the presence of a radical initiator
2

If’& ® nB !

CUMMM

Not well-defined
Mixture of graft copolymer and homopolymer

ongThanCong.com https://fb.com/tailieudientucntt
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e Side groups

!
!
G - G
% 9 |
__E,_,,_,-.r Mﬁﬂi,y-_h,y%ﬁy A_DB _ 5 __,_,,E.y-__A
.
] L {
G G Cg
b
¢ Macromonomers
O CH, O CH,

I .
MAOH + Cl—C—C=CH, — m»O—C—C=CH. + HCl

macromonomer

Chain copolymerization with another ethylenic monomer
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Synthesis of Macromonomers

(n-1)EO

——

CH,OCH,CH,0K disp. —— CH:;O'(CHzCHzO):K

——

THF,40°C

\ r
CH,CI y
- CH3O‘(CH2CHZO)n—CH2_©_/

C,-PEO-C,-S-n

\ (
\ Hen)
BT CHso-(CHZCHzo)—(CHZ)_Q_//
n m

CH3O‘(CH2CHZO)‘H >
n

NaH/THF Cl-PEO-Cm-S-n
m=1~10
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Anionic Polymerization of Oxirane

(CHy)g - s X (CH )y
CH K > N~
\/ \OH + @, \/ o K*
10-undecene-1-ol Diphenylmethyl potassium
Initiation
(CH,) /O\
2)9 > (CH»,) 0O 'k*
X okt s CH, —CH, o Do N O K

Propagation
A\
\/(CHZ)Q\O/\/O-K++ nCHZ—CH2—> \/(CHZ)Q\EO/\]/nO-K+

Termination

\/(CHZ)Q\EO/\]/nO-K+ . HCI—»\/(CHz)g\EO/\]/nOH + %

ow-undecenyl, a—hydroxy PEO
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——~—o0: Macromonomer

oﬁﬂuﬂ.

\ . -0.._..,0..

®
3 >3
mf = m’ o
o A~ q e
"f < D] “ \
® 3
OSSR S
: - N
DT 2
> > %

s

00 0‘.
uo‘
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——~—o0:. Macromonomer

o: COomonomer
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Dispersion or Emulsion
Copolymerization

S e
. ——— B
L. Y
-
Sterically
~~~0. Macromonomer Stabilized
+. Comonomer Naoparti
Nanoparticle
!

0
E. Ito, &, Kawe purhd, “Polifmacromonomers) Homo- and Copolymerization”, Advance in PojpmerSrience, 142, 123-17901599)
& Fawapuchd, K. Ito “Tiperdon Polymerization”, Advance fo FlpmerSeence, 178, 517- 460200 5).
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Emulsion Polymerization

/ PEO S@

Emulsion Copolymerization /
CH-= CH
: PEO KPS
Macromonomer 7
65 C, 12 h,
Styrene 150 rpm

\\ PSt Latex Particle ‘

PEO. Macromonomers

N?OE}— SO+ CHg)g— O CHECHzo)g( CH, - ‘ Macromonomer 1
S-C,-PEQ;-Sulfonic acid Na salt
CH3 CH;
CHy C—$i—0—(CH2CH20)_—_(CHg)—©—// m) Macromonomer 2
~ 1 55 7 ,
CH;CH;
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