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Abstract

The influence of dicumyl peroxide (DCP), glycidyl methacrylate (GMA) and styrene on the effiency of grafting
reaction of GMA on polyethylene (PE) was studied. The results showed at DCP content of 0.5 phr the highest grafting
yield was obtained while the MFT and contact angle reached the smallness values. The grafting yield, MFI and contact
angle were found to be optimum for the GMA content of 12 phr. The molar ratio styrene with GMA made grafting yield

increased from 1.999%wt to 3.354 %wt.

1. MO DAU

Phéan tng ghép GMA 1én PE la phan tng trung
hop gbc tur do nén sy thanh cong cta phan Gmg ghép
phu thudc rat nhiéu véao sy canh tranh gifta cac phan
ung ghép chinh va cac phan ing phu va do do6 phu
thudc vao: mirc do hinh thanh gdc so cép; kha ning
phan tmg cta gdc tu do tham gia vao qua trinh tach
hydro cta polyme, tao gdc tw do méi (macroradical);
hoat tinh ctia macroradical tuong tac vdi monome;
su 6n dinh cta cac macroradical (kha ning tai t6 hop
hay cit mach) va kha ning ty tring hop cua
monome. Theo mét s& nha nghién ctru phan tng
ghép ciia GMA 1én PE c6 thé xay ra theo co ché sau
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Trong diéu kién phan tng trung hop gdc, chat
khoi mao dé dang phan hity tao ra goc tu do R. Cac

gbc nay 1a trung tim hoat dong ban déu, c6 tac dung
khoi mao cho qua trinh trung hop. Trong qua trinh
trung hop thi tat ca cic phan tng trén déu xdy ra.
Tuy nhién, dudi diéu kién khoi mao thi qua trinh
polyme hoa metacrylat (1) xay ra rat nhanh va do d6
phan tng chuyén mach cua cac gbc homopolyme
metacrylat 1én PE (2) xay ra nhanh-day chinh la
phan ng then chdt cua qua trinh. Chinh vi vay, viéc
hinh thanh cac trung tdm hoat dong trén mach PE
phan 16n 12 do qua trinh chuyén mach nay va chi c6
mdt phin nhé 1a do qua trinh tach H truc tiép nho
gbc tu do R (3). Céac trung tim hoat dong trén mach
PE ¢6 hai hudéng két hop: huéng thir nhit két hop
voi monome vinyl (GMA) tao ra trung tdm hoat
dong méi va cur tiép tuc két hop véi GMA nhu vay
dé phat trién mach metacrylat, cudi ciing tao ra PE-
g-GMA (4); huéng tht hai két hop véi mach
metacrylat dang phat trién (géc homopolyme
metacrylat) tao ra PE-g-GMA (5).

Ngoai cic phan ung dién ra & trén con co cic
phan tng khong mong muén khac nhu: phan tng
khau mach PE (6), phan Gng ty trung hop momome
GMA (7).
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Khéi luwong phan tr (KLPT) va sy phén b6
KLPT (lién quan dén cac thong s6 luu bién) cia cac
loai polyolefin n6i chung va PE néi riéng can phai
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duoc xem xét va tinh toan that ki trudc khi Iva chon
diéu kién qua trinh ghép [6].

Nhimng yéu t6 chinh ddi voi mot monome cin
duoc xem xét la néng d0 cuc bd cua monome, tinh
hoa tan ciia monome trong polyolefin néng chay,
kha nang bay hoi cila monome, hoat tinh cua
monome ddi v4i chit khoi mao, chat nén va géc tu
do trong PE nong chay, d6 dién cam (d6 cam tur) cia
monome dbi v6i qua trinh homopolyme hoa dong
nhit va phuong phap san xuit monome.

Céc yéu t lién quan dén chat khoi mao cin phai
xem xét nhu: thoi gian ban phan huy, ndng d6 cua
chat khoi mao, tinh hoa tan va hé s phan bé trong
polyolefin va monome, hoat tinh va cac dac trung
riéng ctia gdc tu do tach ra tir chit khoi mao, nhitng
phan tng phu va bat ky cac san pham phy nao tich
ra tir chat khoi mao, kha ning bay hoi va doc tinh
ctia chat khoi mao [6]. Thém nita, khong phai tit ca
cac gbc tu do déu kich thich duoc phan tng ma con
c6 thé ‘chét’ do cac phan tmg phu chéng han phéan
tng t6 hop lai... - Do do6 phai dung chat khoi mao c6
kha ning tao ra gbc 6n dinh, ton tai 1au trong khoang
thoi gian cho phép. Chat khoi mao tot nhat 14 chat co
chu ky ban phan huy bang 1/5 thoi gian phan tng vi
nhu vay s& ¢ trén 97% chat khoi mao tiéu thy cho
phan tng [4, 6]. O day, phan ung ghép thuc hién
trong thiét bi gia cong nhwa nhiét déo nén thoi gian
phan tmg ngin. Day 13 yéu t can thiét gitip gidi han
viéc lua chon chét khoi mao. Co6 nhiéu chét khoi
mao dugc sir dung cho phéan tng bién tinh polyolefin
nhu: dicumyl peroxit (DCP), di-tert-butyl peroxit
(DBP), dibenzoyl peroxit (BPO).... Trong d6, DCP
thuong dugc chon 1am chat khoi mao cho phan tng
ghép GMA 1én PE.

Trong mot s6 nghién ciru, monome styren dugc
b6 sung thém cung véi GMA vdi vai tro giam thiéu
su phan hay PE va ciling ting cuong su ghép cua
GMA. Cartier cho rang hiéu tmg khéng gian cua
GMA s& giy can trd rat 16n toi phan tung ghép gbc
tu do clia nd, viéc thém styren nhu mot comonome
ddng trung hop da thic day rat 16n ca ning suét ghép
GMA va ty 1€ ghép Ién polyetylen. Khi do, styren
phan tng trude voi gbe PE tht cap tao ra gde styryl,
sau d6 gbe styryl nay s& két hop v6i GMA, tuy nhién
van c6 nhitng phan tr GMA ghép truc tiép vao chudi
PE [6]. Cung voi co ché dua ra Cartier ciing cho
rang trong hé thong PE/GMA + Styren/peroxit,
trung binh mot gbc styryl duoc ghép véi mot
monome GMA va viéc ghép styren vao PE tién trién
nhanh chong hon, thong thuong chi dién ra trong
thoi gian nho hon 2 phit ddu ciia qua trinh ghép, 2
phut nay khéng chi 1a thoi gian cho viée ghép gbe tu
do ma con la thoi gian cho PE noéong chay va hé
thong phan tmg xay ra [6].

Nguyén Thi Thiy va céng sw
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2. THUC NGHIEM

Nguyén liéu, phuong phép phén tich, xac dinh
goc tiép xtic va xac dinh chi s6 chay: nhu dé trinh
bay trong phan 1: Anh huéng cua cac yéu té cong
nghé dén phan tng ghép.

3. KET QUA VA THAO LUAN
3.1. Anh huéng ciia ham lwgng chit khoi mao
3.1.1. Ham lwong ghép

Phan tng ghép dugc thuc hién & nhiét do 185°C,
thoi gian 11 phat, tbe do truc quay 40 vong/phat voi
ham lugng GMA 10PKL con ham Iuwgng DCP thay
d6i tir 0,3 dén 0,7 PKL. San pham ghép sau khi lam
sach dem xac dinh ham lugng ghép bang ca hai
phuong phap. Két qua phan tich trinh bay trong
bang 1.

Bdng 1: Anh hudng ciia ham luong DCP

dén ham luong ghép
DCP, %GMA %GMA %GMA
PKL (To10/T720) (T1730/1720) (chuan do)
0,3 0,969 1,007 0,995
0,4 1,300 1,290 1,276
0,5 1,737 1,724 1,705
0,6 1,575 1,576 1,563
0,7 1,171 1,126 1,137

Tir bang 1 nhan thdy, khi ting ham luong DCP
dén 0,5 PKL thi muc do ghép tang dang ké tur
0,969% dén 1,734%, nhung néu tiép tuc tang ham
luong DCP thi mirc 6 ghép lai giam xudng. Diéu
nay co thé giai thich rang luc dau khi ham luong
peroxyt cang tang thi s6 lwong gde tu do tao ra cang
nhiéu, cling c6 nghia sd trung tdm hoat dong lén
mach PE cang nhiéu, thuan loi cho kha nang tAn
cong cia GMA 1én LDPE va két qua dan dén lam
tang ham luong ghép. Nhung khi ham lugng DCP c6
qua nhiéu trong hdn hop phan tng thi s6 goc tu do
tao thanh tham gia nhiéu vao qua trinh dép tat mach
theo co ché két hop. Ngoai ra, con thuc ddy qua trinh
tu trang hop GMA tao thanh polyglycidyl
metacrylat. Do vdy, lugng GMA khong dugc gan 1én
mach PE nhiéu va san phim c6 s6 mach khiu ngang
cao [4, 6].
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3.1.2. Chi 56 chay

Trai nguoc véi ham lugng GMA ghép 1én PE,
chi s6 chay cua san phdm ghép giam cing véi su
taing ham luong DCP va dat gia tri nho nhit 5,27
g/10 phit tai ham lugng DCP 0,5 PKL. Chi sb chay
clia san phdm ghép ting cung voi sy ting tiép tuc
ham lugng DCP (hinh 1).
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Hinh I: Anh huong ctia ham luong DCP dén
chi so chay

3.1.3. Géc tiép xiic

Cung véi sy tang ham lugng DCP tur 0,3 dén 0,5
PKL, ham lugng GMA ghép 1én PE ting, lam ting
d6 phéan cyc trén bé mit san pham ghép va do d6
lam giam goc tiép xtic xubng t6i 45,21°. Ham luong
DCP tiép tuc tang, ham luong ghép GMA giam, d6
phan cyc trén bé miat san phdm giam va goc tiép xuc
lai tang (bang 2).

Bdng 2: Goc tiép xuc cta PE va PE-g-GMA

pcp, PE PE-g-GMA
PKL | o | 03| 04| 05| 06/ 07
GMA,% 0 [0,995|1,279(1,710|1,563|1,137
0° 180,27/65,08|60,72|45,21 (49,90 63,50

3.2. Anh huéng ciaa ham lwgng GMA dwa vao
phan Gng ghép dén

3.2.1. Ham lwong ghép

Phan tng ghép duoc thuc hién ¢ nhiét d6 185°C,
thoi gian 11 phut, tdc d6 truc quay 40 vong/phit véi
ham lugng DCP 0,5 PKL con ham lwong GMA dua
vao thay doi tir 4 dén 13 PKL. Két qua xac dinh ham
lugng ghép duogc trinh bay trén bang 3.

Nhén thdy ham lugng nhém epoxy duoc ghép
1én mach dai phan tor LDPE tang cung véi su tang
ham lugng GMA va dat ham lugng ghép 1,999% tai
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ham lugng GMA dua vao 1a 12 PKL. Piéu nay duogc
giai thich nhu sau: ban dau, tang ham luvgng GMA
lam ting ham luong gdc tu do, gdc homopolyme cia
GMA, do vay viéc tach H ra khoi mach PE cling
dugc gia ting, xac sut phan ung giita GMA hodc
homopolyme va gbc dai phén tir cia PE ting 1én 1am
cho muc d6 ghép GMA ting 1én. Nhung khi lugng
GMA vuot qua mot gidi han nao d6 (trong trudng
hop nay 1a 12 PKL), GMA bi du ra nhiéu. Luong
GMA du ra nay s€ hinh thanh mét pha phén tach,
khéng nhitng 1am cho su khuéch tan cia GMA trong
polyme néng chay bi han ché rat nhidu, ma diéu nay
con cho phép chét khoi mao DCP hép thy vao pha
GMA phan tach dé thuc hién phan tng homopolyme
hoa tao polyme ddéng nhit GMA, lam cho lwong
DCP con lai tham gia vao phan ung ghép it di. Két
qua la ham lugng ghép GMA/PE giam.

Bdng 3: Anh huong cia ham lugng GMA

dén ham lugng ghép
GMA, | %GMA | %GMA | %GMA
PKL (Io10/1720) (Li730/1720) | (chuan dd)
4 0,420 0,437 0,426
6 0,443 0,441 0,426
8 0,889 0,865 0,853
10 1,737 1,724 1,705
11 1,729 1,715 1,713
12 2,011 2,001 1,999
13 1,599 1,570 1,564

3.2.2. Chi s6 chay

Ham lugng GMA dua vao phan Gng tang tu 4 téi
12 PKL, ham lugng GMA ghép 1én PE tang tir 0,426
dén 1,999% con chi sé chay giam tir 24,77 xudng
2,42 g/10 phat va lai tang 1én cung véi sy tang ham
luong GMA dua vao phan tng. Két qua thuc nghiém
duoc trinh bay trén hinh 2.
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3.2.3. Géc tiép xiic

Ciing gidng nhu chi sd chay, goc tiép xuc giam
tr 75,09° ung voi 4 PKL GMA dua vao xudng
4?3,750 tai 12 PKL GMA dua vao va lai ti€p tuc tang
néu ham lugng GMA dua vao tang (bang 4).

Bdng 4: Goc tiép xuc cta PE va PE-g-GMA

GMA, PKL GMA, % 0°
PE 0 80,27
0,426 75,09
0,426 75,12
0,853 66,93
10 1,705 4521
11 1,710 45,12
12 1,999 43,75
13 1,564 49,88

3.3. Anh huwéng ciia monome styren

Trong phan thyc nghiém nay di tién hanh bd
sung styren voi ty 1& styren/GMA = 1:1 mol/mol.
Styren ciing duoc tron déu cung hdn hop phan tmg
tai nhiét d§ phong trudc khi thyc hién phan ng
ghép trén may trén Brabender. Qua trinh ghép thuc
hién ¢ 185°C trong 11 phut véi toc d6 truc quay 40
vong/phut, ham lwong DCP 0,5 PKL va ham luong
GMA bién ddi tir 10 dén 13 PKL. Két qua xac dinh
ham lugng ghép dugc trinh bay trén hinh 3.
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Hinh 3: Anh huong cta styren dén ham lugng ghép
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Ttr hinh 3 nhan théy sy ¢6 mat cua styren da lam
tang dang ké ham luong ghép GMA 1én PE véi ca 4
ham lugng GMA ban dau dua vao. Piéu nay duogc
giai thich l1a do nang luong trung hgp cia styren chi
khoang 16,5 kcal/mol, hoat tinh cia n6 manh hon
GMA nén n6 dugc uu ti€n tham gia ghép trudc tién
vao mach PE trong hé théng monome ghép, tao gbc
styryl. Goc styryl nay 6n dinh hon va c6 kha ning
phan tng véi GMA, giup cho GMA dé dang hon
trong viéc dinh 1&n mach dai phan tu PE. Téc @6
phan tmg cia GMA véi gdc styryl nhanh hon nhiéu
s0 v6i van tbc ma GMA phan tmg véi cac gbc PE
thw cép [7].

4. KET LUAN

1. Cung véi su taing ham luong DCP ham lugng
GMA ghép 1én PE ting, chi s6 chay va goc tiép xitic
cua PE-g-GMA giam va dat gia tri tdi uwu tai 0,5
PKL DCP.

2. Ham luong GMA ghép 1én PE ting, chi s
chay va goc tiép xtc giam cung véi sy ting ham
luong GMA dua va phan tng va dat gia tri t6i wu tai
12 PKL GMA dua vao.

3. Sy c6 mit cua styren dd lam ting dang ké ham
luong ghép cia GMA 1én PE. Tai 12 PKL GMA dua
vao ham lugng ghép tang tir 1,999% 1én 3,354%.
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