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TOM TAT

Bang cach két hop viéc st dung xuc tac
metallocene va phwong phép trang hop
chuyén déi géc tw do nguyén tr (ATRP),
copolymer  polystyrene-block-poly(iso-butyl
vinyl ether) da duoc téng hop. V&i phuong
phép téng hop nay, cé thé tan dung duoc wu
diém cua xtc tac metallocene 1a c6 hoat tinh
xdc tac cao, polymer thu duoc c6 do diéu
hoa lap thé cao va wu diém cua ATRP la co
thé tinh toédn dé thu duoc polymer cé khéi
luong phan t&» mong muén, do da phan tan
thdp. Trong b&o céo nay, xic tac hai nhan

half-sandwich titanium véi céu néi xylene,
[Ti(n’-cyclopentadienyl)Cl,L],-ortho, metha-
[CH,-CgH4-CH,] (L = CI, L = O-2,6-iPr,CeH3)
duoc téng hop, phéan tich dénh gié qua phé
céng hudng tir hat nhan *H NMR, °C NMR,
phuong phap phan tich nguyén té va (ng
dung téng hop copolymer. Copolymer thu
duwoc c6 dd da phén tan khoi lwong phan to
thap (< 1,8) bang phuwong phép do GPC va
do diéu hoa lap thé duoc cai thién ré rét ( gia
tri r ttr 45 % dén 56 %) qua viéc danh gia
phd céng huéng tir hat nhan cda polymer.

Ter khoa: tring hop géc, xtc tac metallocene, ATRP, copolymer, polystyrene, poly(iso-butyl

vinyl ether).
MO PAU

Viéc nghién ctu xay dung ciu tric xdc tac
méi va khao st ing dung n dé tong hop vat liéu
polymer da duoc quan tdm tir rat som trong lich
st phat trién nganh vat liéu polymer. Xdc tac
metallocene ung dung trong tong hop polyolefin

duoc biét dén vai hop chit ferrocene (biscyclo-
pentadienyliron) tir nhitng nam 1950 va hién nay
c6 4 nhém cau trac chinh: bent-metallocene,
ansa-metallocene, constrained geometry catalyst
va half-metallocene nhu Hinh 1 [1, 2].
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Hinh 1. C4u trdc cta 4 nhém xuc tac metallocene chinh

Viéc ddy manh nghién ciu xdc tac dya trén
cac yéu cau ngay cang cao vé hoat tinh xuc tac,
khéi lwong phan tir va d6 da phan tan khdi luong
phan tir polymer, ti 1& thanh phian copolymer
trong polymer thu duoc, cu tric polymer nhu do
phan nhanh, d6 diéu hoa lap thé,.. Polyolefin tong
hop dwoc véi xtc tac metallocene c6 khéi lwong
phan tir 16n, d6 da phan tan nho, do diéu hoa lap
thé cao nén tinh chat co 1y cua vat liéu rat tét [3].
Tuy nhién, diéu nay ciing gdy kho khin trong
viéc gia cdng san pham, dan dén han ché tng
dung cua vat liéu. Dé ting d6 da phan tan khbi
lugng phén tu polymer, xuc tdc metallocene véi
nhiéu loai nhan trong ciu trac xuc tac duoc
nghién ctu, dac biét 1a xic tac hai nhan. Xdc tac
hai nhan c6 day du cac tinh chat wu viét cua xdc
tac don nhan dong thoi dudi anh huong cua cau
ndi hai nhan s& c¢6 céac tac dong tich cuc dén kha
nang cho nhan electron, kha nang che phu khéng
gian tai nhan xvc tac, twong tac ndi phan tir gitra
hai trung tdm xtc tac lam tang tinh chon loc phan
ung cua qué trinh polymer hoa [4-6].

Bén canh sy phat trién manh mé cua x(c tac
metallocene vai (rng dung chi yéu trong téng hop
polyolefin thi viéc nghién ciru va phét trién cac
hé xuc tac tdng hop polymer khac ciing duoc
quan tdm. Phuong phap trung hop ATRP duoc
g dung tong hop nhiéu loai polymer c6 nhom
phan cuc nhu styrene, acrylate, methacrylate,...
Uu diém cua phuong phap ATRP la khdi lugng
phan tir polymer thu dugc khi phan tng két thdc
c6 thé du doan duoc tir ndng do chat khoi mao st

dung, d6 da phan tan khéi lwong phan tir thip va
dd tinh khiét caa polymer cao [7].

Trong bai bao nay, tac gia nghién ctu ung
dung cua ho xic tac hai nhan half-metallocene
Vi bn cau trac phan tir 2, 3, 4, 5 nhu Hinh 2. Sy
anh huong khac nhau giira cau ndi hai nhan ortho
— xylene va meta — xylene, cling nhu anh huéng
tuong tac dién tich, twong tac khéng gian cta cac
nhém phdi tri —Cl , -O-2,6-iPr,C¢H; I&n nhan kim
loai da duoc nghién ctu véi phan ang tong hop
syndiotactic polystyrene [8]. V&i muc tiéu mo
rong tng dung xdc tac vai cac loai monomer c6
chtra nhom phén cuc, tac gia khao sat kha ning
ung dung cia ho xdc t&dc hai nhan half-
metallocene nay trong qué trinh tong hop
poly(isobutyl vinyl ether) (PIBVE), mét trong
nhitng polymer dugc ung dung rong rdi nhat
trong ho poly(vinyl ether) nhu 1am keo dan, chat
phu bé mat, 1am nguyén liéu téng hop poly(vinyl
alcohol),... [9,10]. Tur do, tac gia khao sat kha
nang tao copolymer giira PIBVE va polystyrene
v6i macromonomer polystyrene tong hop Véi
phuong phap ATRP.

VAT LIEU VA PHUONG PHAP
Vit ligu

Tt ca cac phan g déu duoc thyc hién dudi
moi truong khi tro nitrogen. Nitrogen dugc cho
qua cot silica (44) va cot Drierite (8 mesh) nham
loai b6 hoan toan nudc va oxygen.

IBVE, styrene tir hang Aldrich dugc loai bo
nuéC va oxygen biang CaH, va phuong phap
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chung cét. Cac dung méi sir dung trong phan ng
duoc mua tr DC-chemical Co. nhu methylene
chloride (CH,CL,), toluene phai dugc tinh ché,
loai bé nuéc va oxygen bang cach chung cit sau
khi khudy tron véi CaH,.

Céc hda chat khac sir dung nhu nha cung
cip: methanol, tetrahydrofuran (THF), hexane
(tit ca dung mdi mua tr DC-chemical Co),

methylaluminoxane (MAO) (Akzo),
allyltrimethylsilane  (ATMS)  (Fluka), (1-
bromoethyl)-  benzene  (PhEtBr)  (Acros),

cyclopentadienyl titanium trichloride (CpTiCls),
2,2’-bipyridine (bpy), copper(l) bromide (CuBr),
titanium  tetrachloride (TiCly), va neutral
aluminum oxide (tat ca cac hop chit ndy mua tir
Aldrich).

Téng hep xlc tac hai nhan half-metallocene
[Ti(n’-cyclopentadienyl)Cl,L],-ortho,  meta-
[CH,-C¢H4-CH,] (L = ClI, L = 0-2,6-iPr,CsH3)
XdUc t&c hai nhan half-metallocene 2, 3, 4, 5
dugc téng hop theo so d6 phan ung dudi day
(Hinh 2) d3 duoc cdng bé [5]. Xuc tac dwgc danh
gia céu tric va do tinh khiét qua phan tich phd
cong huong tir hat nhan *H-NMR, “C-NMR,
phuong phap phéan tich nguyén t& (EA) va két
qua do phu hop véi két qua trong tai lidu tham
khao [8].
Téng hop macromonomer polystyrene
(Macro-PS)

Macromonomer dugc tong hop theo so dd
phan tng duéi day (Hinh 3) da duoc cong bd
[11]. Macro-PS duoc kiém tra lai cu tric va khdi
luong phan tir qua phan tich phd cong huong tir
hat nhan 'H-NMR va do GPC. Biéu kién tdng
hop va két qua do dugc tong két & Bang 1.

Téng hep poly(iso-butyl vinyl ether)

Phan tng dugc thuc hién trong binh phan
g voi hé thong Schlenk dudi méi truong khi
nitrogen. Pau tién xdc tac hai nhan metallocene
dugc hoa tan vao dung méi CH,CI, theo nong d6

tinh toan trugc. Dung dich xuc tac duge bom vao
binh phan ang va nhiét do dung dich duoc diéu
chinh phu hop nhiét &6 phan tng. Tiép dén MAO
dugc bom vao binh phan ¢ng. Sau 5 phdt, IBVE
dugc bom vao bat dau qua trinh polymer hoa.
Sau thoi gian polymer hoa tinh toan, dirng phan
ng bang dung dich methanol chira 10 % HCI.
Polymer dugc loc va say khd voi ti sdy chan
khong & nhiét d6 phong.

Téng hop copolymer polystyrene va poly(iso-
butyl vinyl ether)

Copolymer duoc tong hop dudi hé thong va
qui trinh gan giéng véi tong hop PIBVE. Sau thoi
gian t;, PIBVE hinh thanh duoc chiéc ra va danh
gié lai khdi luong phan tir, macromonomer dugc
cho vao, phan (g copolymer trong 1 gio. Hon
hop copolymer sau khi dung phan tng duoc loc,
say kho, can khéi lwong thu dwgc. Sau d6, hdn
hop copolymer duoc hoa tan ¢ nhiét o s6i trong
dung moéi iso-propyl alcohol 12 gid dé tach loai
Macro-PS du. Phan dung dich hoa tan, c6 chira
copolymer duoc dem chung cit dudi dung moi
dudi ap suat thap, sau d6 duoc sy khd. Phan
khong tan 1a Macro-PS duoc thu héi, sy khd. Tt
ca san phim dugc can, tinh ton hiéu suét phan
@ng, phan tich ciu tric copolymer.

Phwong phap phan tich

Khéi luong phan tr polymer (macro-PS,
PIBVE, copolymer) duoc do véi thiét bi GPC
Water, cot styragel HRSE, bom Water 515, dung
moi 1a THF, chuén 1a polystyrene (1,31. 10%g/mol
— 3,58. 10° g/mol). 6 chuyén hoa duoc tinh qua
nong d6 IBVE con lai do bang thiét bi GC HP
6890, dau do FID, cot J&W Scientific 30 m DB
WAX Megabore véi dung méi THF, chit chuin
la anisole. Két qua do cong huong tir hat nhan
(NMR) tién hanh do trén may Bruker DPX-300
FT-NMR, dung méi CDCls, & nhiét do phong véi
cac xUc tac hai nhan half-metallocene & nhiét do
50 °C véi polymer.
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Hinh 2. So db phan ung téng hop bén cAu tric xdc tac hai nhan half-metallocene
[Ti(n>-cyclopentadienyl)Cl,L],-ortho, meta-[CH,-C¢H,-CH,] (L = CI, L = 0-2,6-iPr,CeH3) 2,3, 4,5
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Hinh 3. So db téng hgp macromonomer polystyrene
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KET QUA VA THAO LUAN
Téng hop macromonomer polystyrene

Macro-PS duoc tong hop theo phuong phap
trang hop géc ATRP, sau d6 chuyén hda nhém —
Br cudi mach thanh nhém allyl. Trong bai bao,
tac gia chon hé xdc tdc ATRP phé bién nhat
trong cac hé dung tong hop PS duoc &p dung
trong tai liéu tham khao [11]. Ti Ié ndng do cac
chat dé téng hop PS véi nhém —Br cubi mach

dugc chon nhu sau: [PhEtBr]: [CuBr]: [bpy]= 1:
1: 2,5; ti I€ [Styrene] va [PhEtBr] dugc chon theo
tinh toan dé c6 duoc gia tri khdi lugng phan ti
mong mudn. Bé dam bao céc nhom —Br dugc
allyl héa hoan toan, lugng ATMS va TiCl, dugc
ding du vi co thé rira loai bo ching ra khoi
polymer mot cach dé dang. Chon ba gi4 tri khdi
lwong phan tir Macro-PS dé khao sat phan tng
tong hop copolymer nén diéu kién phan tng
ATRP va allyl hoa dugc thiét ké nhu Bang 1.

Bang 1. biéu kién va két qua téng hop Macro-PS & 110 °C, dung mdi toluene

Ky hiéu mau [Styrene] | [PhEtBr] | tpoinsa [ATMS] | [TiCly] | Mn Mw/Mn
(mol/L) (mmol/L) | (gio) (equiv) | (equiv) | (g/mol)
Macro-PS-1500 6,27 422 3 15 15 1450 1.04
Macro-PS-3000 5,87 253 3 3 15 2980 1.05
Macro-PS-10000 | 8,26 55 15 10 6 9800 1.08

Két qua do phd cong huong tir hat nhan *H-
NMR cua Macro-PS (Hinh 4) véi su xuat hién
cua hai pic tai vi tri 5,96 ppm va 4,96 ppm cua
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——7.23791
——6.77845
——5.64134
—4.96110

\

||
|
|
|

-
[ _ -
J \ = AT

nhém CH, = CH- va sy mat di ciia nhém —CH,—
Br tai pic 4,67 cho thiy nhom allyl da thay thé
nhém —Br.

—2.10036
———1.70850

_—1.44250

TT—1.40783
—1.19677

__—2.47662
TT~—2.44064

w/// WA

\
—

T T T T
opm 8 7 6 5

T T T
a 3 2

Hinh 4. Phé cong huong tir hat nhan *H-NMR cia Macro-PS3000

Qua két qua do, nhan thay ba mau Macro-PS
da duoc tong hop vai ba gia tri khéi lwong phan
tir khac nhau. P9 da phan tan khdi lugng phan tir
la rat nho (khoang 1,05), dy chinh 1 wu diém
cua polymer khi duoc trung hop véi phuong phap
ATRP.

Téng hep homo poly(iso-butyl vinyl ether)

Phan ¢ng polymer héa (Hinh 5) dugc thuc
hién véi 4 ciu trac xuc tac va xdc tac thuong mai
don nhan cyclopentadienyl titanium trichloride
(CpTiCl) ¢ nhiét do -10 °C, ti 1&é ndng do cac
chit nhu sau: [IBVE]/[catalyst)/[MAO] =
8000:1:100.
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Hinh 5. So d tong hop polymer PIBVE

C6 thé nhan thiy qua Hinh 6 va 7, hoat tinh
xuc tac, khdi lugng phén tir polymer phu thudc
rat nhidu vao cau tric cua xtc tac. Po da phan
tan khéi luong phan ti cia PIBVE hiu nhu
khong thay d6i (gan bang 2), thé hién dic trung
cuia xuc tac metallocene 1a ¢6 su ddng bo khi hinh
thanh tdm hoat dong xdc tac trong phan tng
polymer héa. O nhiét o -10 °C, phan wng can
phai c6 mét khoang thoi gian hoat hoa xuc tac,
thoi gian dé bat dau qué trinh polymer hoa kéo
dai theo thir ty xtic tac 1 <2 < 4 <3 < 5 dong
thoi vai toe do phan tng giam dan. Didu nay c6
thé dugc giai thich do sy ting cudong mat do
electron Ién nhan Ti, lam cho nhan xlc tac &
trang thai 6n dinh hon va su can trg khdng gian
cua cau ndi xylene va nhém ligand L trén nhan Ti
lam han ché quéa trinh chuyén vi electron tir
monomer vao Ti* nén tc do phan ng cua xdc
tac hai nhan cham hon xuc tac don nhan CpTiCls,
xUc tdc c6d nhom -0-2,6-iPr,C¢H; cham hon
nhém —Cl. Xdc tac cho hoat tinh cao thi khdi
luong phan tir polymer thu duoc s& thip ciing la
xu hudng chung caa phan &ng trung hop véi xuic
tdc metallocene.

Tuy nhién, véi yéu ciu chét luong ngay cang
cao cua vat liéu hién dai, khdi lugng phan tir va
c4u tric polymer la van dé duoc quan tam hién
nay. Néu xem phan ng polymer héa la mot phan
g “living polymerization”, thi ¢6 thé tinh toan
khéi lugng phan tor qua cong thuc Mn =
([M]o/2[cat]o)MuC, trong d6 [M],, [cat]o 1a ndng
dd ban dau cia monomer IBVE va cua xUc tac

hai nhan (mdi phan tir xic tac c6 hai nhan, nén
ndng do cua tdm hoat dong ban dau la gip doi
v6i ndng d6 xuc tac ban dau, bang 2 [cat]o), Mu
la khdi lwong phan tir cia monomer IBVE, C la
d6 chuyén héa. Két qua cho thiy khdi lugng phan
tir polymer ting dan theo do chuyén héa, dac biét
v6i xUc tac hai nhan, nhan thiy c6 mdi quan hé
gan tuyén tinh giita Mn va C. Khi d¢ chuyén héa
con thip, gi4 tri Mn thuc té chi sai s6 so véi gia
tri tinh todn khoang 10 % nhung khi C > 60 % thi
Mn caa polymer trg nén nhé hon gia tri ly thuyét,
trir xtic tac 5. PSi vai xuc tac metallocene, phan
ang polymer héa c6 thé dién ra theo co ché

I3
A

“coordination” hoac theo co ché “cationic” dua
vao nhiét d6 phan tng. O nhiét do -10 °C, c6 thé
phan tng da dién ra theo co ché cationic, nhan
xdc tac cang hoat dong 6n dinh véi quéa trinh
chuyén vi B - H cang thé hién dic tinh “living”.
Pay 1a mot wu diém cua hé xdc tac gidp cho viéc
tinh toan du doan khéi lwong phan tir polymer va
thuc hién c&c phan &ng copolymer.
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Hinh 6. Quan hé gitra d6 chuyén héa C va thai gian
phan ung téng hop PIBVE
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Hinh 7. Quan h¢ gitra khoi lugng phén tir Mn, d6 da

phén tan PDI cua PIBVE va d6 chuyén héa C

Do diéu hoa lap thé cia PIBVE ciing dugc
danh gia qua phan tich phd cong huong tir hat
nhan *C-NMR (Hinh 8). Ti ¢ racemic (r) va
meso (m) duoc tinh theo ti 1€ dién tich pic cua
methylene carbons [-CH,-CH(OiBu)-] tai vi tri
39-42 ppm. Két qua tinh toan cho thay gia trj r
ting theo thir ty XUc tdc 1 <2 <3 <4 <5 phu hop

PDI

vGi céc két qua nghién cau vé tong hop
syndiotactic polystyrene [8]. Mic du IBVE
khéng c6 nhom phenyl cong kénh nhu styrene,
nhung né lai mang nhém —OR giau electron nén
né s& tuong tac voi nhan xuc tic dé tang do diéu
hoa lap thé cua PIBVE. Xc tac 1 ¢6 cau trac don
nhan nén khong c6 su chon loc khdng gian va
electron nén do diéu hoa lap thé cua PIBVE thu
duoc 1 thip nhét. Xuc tac 4 va 5 déu cho gia trir
cao hon xuc tac twong tng la 2 va 3 cho thiy vai
tro diéu hoa lap thé caa nhém L tét hon cua cau
ndi xylene. Piéu d6 ciing dé thay vi nhom -O-
2,6-iPr,CgHs 6 cau trdc khong gian cong kénh
va cO kha ning cho electron lién hgp lam ting
mat do electron, tang sy chon loc khong gian cho
qua trinh polymer héa IBVE. Mit khéc, cau ndi
m-xylene gitra hai nhan xUc tac tao khoang cach
gitta hai nhan xdc tac 16n hon cau ndi o-xylene,
han ché dwoc su twong tic ndi phan tir gitra hai
nhan tét hon, gidp ting gié tri r cua PIBVE.
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Hinh 8. Phé cong hudng tir hat nhan *C-NMR cua PIBVE véi x(c tac 1, 2, 3, 4, 5 tai d6 chuyén héa khoang 35 % ,
dung mdi CDCl5 ¢ 50 °C

Téng hop copolymer

Polyolefin dugc ung dung rong rai trong doi
sdng hién dai vi kha ning bén héa hoc, tinh chét
co ly tot, dé gia cong va tai ché. Tuy nhién, su
vang mat cac nhém chirc phéan cuc cua polyolefin
gdy kho khan trong ung dung lam keo déan,
nhuém mau, in an,.. Véi muc dich cai thién han

ché nay, nghién ctu gén két cac nhom phan cuc
vao phan ta polyolefin, tac gia da thuc hién khao
sat phan tng copolymer PIBVE — PS. Nhu d3
trinh bay, qua trinh téng hop PIBVE véi xUc tac
hai nhan half-metallocene thé hién 1a “living
polymerization” nén né goi ra y tuéng sau khi
PIBVE duoc hinh thanh, cé thé cho tiép mot loai
monomer khac dé tiép tuc phan ng polymer héa.
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Dua trén két qua khao sat tong hop PIBVE, chon
xUc tac 3 sir dung copolymer, hai vung gia tri Mn
cua PIBVE khao s&t: Mn ~ 55000 va Mn ~
118000 (d6 chuyén hoa phan ung dat khoang 16
% sau thoi gian t; = 9 gio va khoang 36 % sau t;
10 gio) va thoi gian thuc hién phan wng
copolymer 1a 1 gio, nhu vay tong thoi gian khao
sat polymer hdéa la 10 gio va 11 gio. Half-
metallocene 1a ho xidc tac tét dé tong hop
syndiotactic polystyrene nén chon styrene dua
vao thuc hién phan ung copolymer. Tuy nhién,
qua két qua do cong huong tir hat nhén, tac gia
khong thiy dwoc su hién dién cac peak ciia nhém
phenyl va do GPC cho thay phan tng dung lai

ngay khi dua styrene vao (Mn cua PIBVE truéc
va sau khi cho styrene khong thay doi dang ké).
Diéu nay c6 thé giai thich 1a do mat do electron
I6n trong cac monomer IBVE cung vé6i sy hién
dién mat do electron cia nhom thé cong kénh
phenyl, cA&c nhdm cho electron ndy s& tuong tac
vGi trung tdm xdc tac hoat dong lam cén tré qua
trinh “coordination” ctia monomer lam phan tng
polymer két thic.

Dé giam su lién hop electron, tac gia sir dung
Macro-PS tong hop tir phwong phap ATRP két
hop véi phan ung allyl héa thay thé cho
monomer styrene. Két qua la qua trinh copolymer
hoa dién ra dugc trinh bay ¢ Bang 2.

Bang 2. Bidu kién va két qua tdng hop copolymer & -10 °C, xuc tac 3, dung méi CH,Cl,, [IBVE]/[Cat.]/[MAO] =
8000:1:100; [Macro-PS}/[PIBVE] = 1:1

Ky Macro-PS | t; tootnsa | MnN PDI Mn PDI % Macro-
hiéu (gio) | (gio) | (PIBVE) | (PIBVE) | (Copolymer) | (Copolymer) | PS con
mau (g/mol) (g/mol) du

Co-1 1500 9 10 54500 | 1,7 55800 18 20,0

Co-2 3000 9 10 55000 | 1,8 57300 1,7 22,3

Co-3 10000 9 10 54700 |18 63300 1,7 25,2

Co-4 1500 10 11 117500 | 1,6 118800 1,7 28,5

Co-5 3000 10 11 118000 | 1,7 119900 18 334

Co-6 10000 10 11 118200 | 1,7 123400 18 52,1

Két qua cho thdy khéi lwong phéan tir cua
polymer sau khi chiéc tach loai bo Macro-PS
tang nhe va d6 da phan tan khéi lwong phan tir
gan nhu khong d6i so v6i PIBVE dugc ly ra tir
phan g tong hop copolymer ngay trudc khi cho
Macro-PS vao chung to phan (ng tiép tuc xay ra
khi cho Macro-PS vao. Han ché cua qué trinh
khao sét 1a khong thé chon thoi gian dwa Macro-
PS vao khi PIBVE c6 Mn nho hon dé thay r sy
tang ciia Mn vi khi d6 do chuyén hoa cua phan
(g qué thap. Do d tan cta copolymer va homo
PIBVE la gan giéng nhau, nén chi tim dugc dung
mdi tach loai Macro-PS ra khoi hon hop polymer
sau phan tng. Macro-PS dugc thu hoi va dem
can lai sau phan ng, két qua cho thay c6 su khéac

biét vé ti 16 Macro-PS con lai. Déi véi mau Co-1,
2, 3 ti 1é Macro-PS con lai dao dong khoang 20
% dén 25 %, trong khi d6 mau Co-4, 5, 6 ti I&
Macro-PS con lai trong d6i 16n, dao dong tir 28
% dén 52 %, diéu d6 cho thay voi khdi lugng
phan tir homopolymer I6n ¢ sy can tré khong
gian 1am han ché qua trinh copolymer héa. Gia tri
Mn cua copolymer nam trong khoang gié tri Mn
(PIBVE) dén gia tri Mn (PIBVE) + Mn (Macro-
PS) cho thdy phan @ng polymer héa dimg ngay
khi phan tir Macro-PS tham gia phan tng. Pho
cong huong tir hat nhan *H-NMR c¢6 sy hién dién
ddy du cac peak thé hién nhém chuc trong
copolymer (Hinh 9) di khiang dinh duoc la
Macro-PS di gin két vsi PIBVE tao copolymer.
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Hinh 9. Phd cong huéng tir hat nhan *H-NMR cua copolymer, dung méi CDCly ¢ 50 °C

KET LUAN

XdUc tac hai nhan half-sandwich titanium vai
cau néi o-xylene va m-xylene duoc tong hop,
danh gi4 lai ciu trac, do tinh khiét phd hop voi
két qua tham khao tai liéu [8]. Vi 4 loai xuc tac
hai nhan half-metallocene va xtc tac thuong mai
CpTiCls, qué trinh téng hop PIBVE dugc khao
sat. PIBVE tao thanh c6 khdi luong phan tr 16n,
PDI nho va dac biét 1a véi hé xic tac hai nhan
qua trinh polymer héa thé hién nhu “living
polymerization” khi Mn ting tuyén tinh voi do
chuyén hoa. Hoat tinh xdc tac giam dan theo thi
tu1>2>4>3>5, tuy nhién polymer thu duoc
¢ do diéu hoa lap thé tang dan theo thir ty 1< 2 <
3 <4 <5, gia tri r tang tir 45 % dén 56 %.
Copolymer héa gitra IBVE va styrene duoc tién
hanh trén diéu kién khao sat qua trinh tong hop
PIBVE va st dung Macro-PS. PS thu duogc tu

phuong phap ATRP va phan ung allyl héa co
khéi lugng phén tir nho, PDI nho phil hop vai vai
tro macromonomer. Két qua cho thiy qué trinh
copolymer héa thanh c6ng, khi tach loai Macro-
PS rdi van thiy cac peak dai dién nhém phenyl
hién dién trong phd NMR cua copolymer.
Copolymer thu dugc thira huéng ciu trac diéu
hoa lap thé cua PIBVE, khéi lugng phan tir ting
nhe so vai khdi lugng phan tir PIBVE, do da
phan tan khéi lugng phan tir nho (< 1.8). Diéu
ndy mo ra kha nang thuc hién bién tinh
polyolefin théng qua phan tng copolymer gitra
polyolefin va mot poly vinyl ether.

Loi cam on: Nhom tac gia chan thanh cam
on sy ho trog thuc hién thi nghiém, do dac tir
Precision ~ Polymerization ~ Research  Lab.,
qungnam University va cam on sy ho tro mgt
phan kinh phi nghién cuiu tir Truong Pai hoc
Bach Khoa, PHQG-HCM.
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ABSTRACT

The synthesis of polystyrene-block-
poly(iso-butyl vinyl ether) by using the
combination of metallocene catalyst and
atom transfer radical polymerization (ATRP)
has been tried. This synthetic method takes
advantages of both metallocene catalyst to
form stereoregular polymer with high activity
and ATRP with the controlled molecular
weights and low polydispersity. The recent

dinuclear half-sandwich  complexes  of
titanium  with  xylene  bridge, [Ti(ns-
cyclopentadienyl)Cl,L],-ortho, meta-[CH,-
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