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Abstract 

The influence of dicumyl peroxide (DCP). glveidvl methacrvlale (GMA) and siyrene on the effiency of grafting 
reaction of GM.V on polvethv lene (PE) was studied. The results showed at DCP content of 0.5 phr the highest grafting 
yield was obtained while the MFI and contact angle reached the smallness values. The grafting yield. MFI and contact 
angle were found to be optimum for the (iM,\ content of 12 phr. The molar ratio stvrene w ith GM.V made grafting yield 
increased from 1.999"„\\i lo 3..154 •dwi. 

l .MODAU 

Phan irng ghep CiM.V len PE la phan irng triing 
hpp gdc tu do nen su thanh cdng cua phan irng ghep 
phu thudc rat nhieu v ao su canh tranh giira cac phan 
img ghep chinh va cac phan img phu va do dd phu 
thudc vao: mirc do hinh thanh gdc so' cap: kha nang 
phan irng cua gdc lu do tham gia vao qua trinh tach 
hydro cua polyme. tao gdc tu do mdi (macroradical): 
boat tinh cua macroradical tuong tac vdi monome: 
su dn dinh cua cac macroradical (kha nang tai td hgp 
hav cat mach) va kha nang tu triing hop cua 
monome. Theo mdt sd nha nghien ciru phan u'ng 
ghep cua GMA len PE cd the xav ra theo co' che sau 
[1 5]: 
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gdc nay la trung tam boat ddng ban dau. cd tac dung 
khoi mao cho qua trinh triing hgp. Trong qua trinh 
triing hgp thi tat ca cac phan ii'ng tren deu xav ra. 
Tuv' nhien, dudi dieu kien khoi mao thi qua trinh 
polyme hda metacrylat (1) xay ra rat nhanh v a do dd 
phan irng chuyen mach cua cac gdc homopolyme 
metacrylat len PE (2) xay ra nhanh-dav chinh la 
phan irng then chdt cua qua trinh. Chinh vi vav'. v iec 
hinh thanh cac trung tam boat ddng tren mach PE 
phan ldn la do qua trinh chuyen mach nav- va chi cd 
mdt phan nho la do qua trinh tach H true tiep nhd 
gdc tu do R (3). Cac trung tam boat ddng tren mach 
PE cd hai hudng ket hgp: hudng thir nhat ket hgp 
vdi monome vmyl (GMA) tao ra trung tam boat 
ddng mdi va cir tiep tuc ket hgp vdi GM.A nhu vav 
de phat trien mach metacrylat. cudi ciing tao ra PE-
g-GMA (4): hudng thir hai ket hgp vtVi mach 
metacrylat dang phat trien (gdc homopolvme 
metacrylat) tao ra PE-g-GMA (5). 

Ngoai cac phan img dien ra o tren cdn cd cac 
phan ii'ng khdng mong mudn khac nhir: phan irng 
khau mach PE (6). phan irng tu triing hgp momome 
GMA (7). 
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dugc xem xci v a tinh loan that kT trudc khi lira chgn 
dieu kien qua trinh ghep [6]. 

Nhung yeu id chinh doi vdi mdl monome ciin 
dirge xem xci la ndng do ciic bd cua monome. tinli 
hoa tan cua monome trong polvolelin ndng chav. 
kha nang bav hai cua monome. boat linh cua 
monome ddi vdi chiit khoi mao. chat nen va goc tir 
do trong PE ndng chav. do dicn cam (c\o cam tu) cua 
monome dcii voi qua tnnh homopolyme hda doivj 
nhal V a phuong phap san xuat monome, 

C ac yeu id lien quan den chat khai mao can phai 
xem xet nhu: thdi gian ban phan huv. nong do cua 
chat khoi mao. linh hoii tan va he so phan bo trong 
polyolefm va monome. boat tinh va cac diic trung 
rieng cua gdc tir do tach ra tu chat khoi mao. nhung 
phan irng phii va bat kv cac san pham phu nao lach 
ra tir chat khoi mao. kha nang bav hai va ddc tinh 
cua chat khai mao [6]. Them nua. khdng phai tat ca 
cac goc tu do deu kich thich duo'c phan irng ma con 
CO the "chet" do cac phan irng phu chang ban phan 
img to ho'p lai.... Do dd phai dung chat khoi mao cd 
kha nang tao ra gdc dn dinh. ldn tai lau trong khoang 
thdi gian cho phep. Chat kho'i mao tdt nhat la chat cd 
chu ky ban phan huv bang 1 5 thdi gian phan irng v i 
nhu vav se cd tren 97°o chat khoi mao tieu thu cho 
phan irng [4. 6], 0 dav'. phan ii'ng ghep thtj'c hicn 
trong thiet bi gia cdng nhii'a nhiet deo nen thdi gian 
phan irng ngan. Dav la v eu td can thiet giiip gidi ban 
viec lira chon chat khoi mao. Cd nhieu chat khoi 
mao dugc su dung cho phan irng bien tinh polyoletin 
nhu: dicumvl peroxit (DCP), di-tert-butyl peroxit 
(DBP), dibenzoyl peroxit (BPO).... Trong dd. DCP 
thudng dugc chon lam chat khoi mao cho phan ii'ng 
ghep GMA len PE. 

Trong mdt sd nghien ciiu. monome siv ren duoc 
bd sung them ciing v di GMA vdi vai tro giam thieu 
sir phan huy PE v a cung tang cuo'ng sir ghep cua 
GMA. Canier cho rang hieu ii'ng khdng gian cua 
GMA se gav can tro' rat ldn tdi phan irng ghep gdc 
tu do cua nd. v iec them styren nhu mot comonome 
ddng triing hgp da thiic day rat ldn ca nang suiu ghep 
GMA va tv le ghep len polyetylen. Khi dd. stvrcn 
phan irng trudc vdi gdc PE thir cap tao ra gdc stvrv 1. 
sau dd gdc styryl nav se ket hgp vdi GMA. liiv nhien 
van cd nhung phan tu GMA ghep true tiep vao chuoi 
PE [6]. Ciing vdl co che dua ra Cartier cung cho 
rang trong he thong PE/GMA - Styren/peroxit. 
trung binh mdt gdc styryl dugc ghep vdi mdt 
monome GMA va viec ghep styren vao PE ti^n trien 
nhanh chdng hon. thdng thudng chi dien ra trong 
thdi gian nho ban 2 phut dau cua qua trinh ghep. 2 
phiit nay khdng chi la thdi gian cho viec ghep gdc tu 
do ma cdn la thdi gian cho PE ndng chay v a he 
thdng phan img xay ra [6]. 
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Nguven lieu, phuang phap phan tich. xac dinh 
gdc ticp xiic va xac djnh chi .sd chav': nhu da trinh 
bav trong phan 1: Anh huang cua cac veu td cong 
nghe den phan img ghep. 

3, Kl 1 OLA VATHAO Ll .AN 

3.1. Anh huong cua hiim lugng chat khoi mao 

3. /. /. Hdm liioii'j. ghcji 

Phan ung ghep dugc thuc hien o nhiet do 185'C. 
thoi gian 1 1 phiit. tdc dd irtJC quav 4o vong phiit \oi 
hani luong G\L\ lOPKL con bam lugng DCP thay 
ddi tu 0.3 den 0." PKL. San pham ghep sau khi lam 
sach dem xac dnih ham lugng ghep bang ca hai 
phuong phap. Ket qua phan tich tnnh bav trong 
bang 1. 

Bang 1: Anh huong cua ham lugng DCP 
den ham lucmg ghep 

DCP 
PKL 
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Tir bang 1 nhan thav, khi tang ham lugng DCP 
den 0,5 PKL thi mirc do ghep tang dang ke tir 
0.909",, den 1.''34",;. nhung neu tiep tuc tang ham 
lugng DCP thi muc do ghep lai giam xudng. Dieu 
nav CO the giai thich rang Iiic dau khi ham lugng 
peroxvt cang tang thi sd lugng gdc tu do tao ra cang 
nhieu. cung co nglna so trung tam boat ddng len 
mach PE cang nhieu. thuan lgi cho kha nang tan 
cdng cua GMA len LDPE va k^t qua dan den lam 
tang ham lugng ghep. Nhung khi ham lugng DCP co 
qua nhieu trong hdn hgp phan irng thi sd gdc tu do 
tao thanh tham gia nhieu vao qua trinh dap tat mach 
theo CO che ket hgp. Ngoai ra, cdn thiic day qua trinh 
tu triing hgp GMA tao thanh polyglycidyl 
metaciylat. Do vav. lugng GMA khdng dugc gan len 
mach PE nhieu va san pham cd sd mach khau ngang 
cao [4, 6]. 
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3.1.2. Chl sd chay 

Trai ngugc vdi ham lugng GMA ghep len PE, 
chl sd chay cua san pham ghep giam ciing vdi sir 
tang ham lugng DCP va dat gia tri nho nhat 5.27 
g/10 phiit tai ham lugng DCP 0.5 PKL. Chi sd chay 
cua san pham ghep tang ciing vdi sir tang tiep tiic 
ham lugng DCP (hinh 1). 

%GMA —•—Chi sfi chay 
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Hinh I: Anh huong cua ham lugng DCP den 
chl sd chav' 

3.1.3. Gdc tiep xuc 

Cimg vdi sir tang ham lugng DCP tir 0,3 den 0.5 
PKL. ham lugng GMA ghep len PE tang, lam tang 
do phan cue tren be mat san pham ghep v a do dd 
lam giam gdc tiep xiic xudng tdi 45,21" Ham lugng 
DCP tiep tuc tang, ham lugng ghep GMA giam, do 
phan cue tren be mat san pham giam va gdc tiep xiic 
lai tang (bang 2). 

Bang 2: Gdc tiep xiic cua PE va PE-g-GMA 

DCP, PE 
PJ^L Q 0,3 

GMA,% 0 0,995 

e" 80.27 65.08 

PE 

0,4 

1,279 

60,72 

:-g-GMA 

0,5 

1,710 

45,21 

0,6 
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49,90 

0,7 

1,137 

63.50 

3.2. Anh hu-ong ciia ham lugng GMA dua vao 
phan U'ng ghep den 

3.2.1. Hdm luang ghep 

Phan img ghep dugc thuc hien d nhiet do 185"C. 
thdi gian 11 phut, tdc do true quay 40 vdng/phut vdi 
ham lugng DCP 0,5 PKL cdn ham lugng GMA dua 
vao thay ddi tii' 4 d^n 13 PKL. Ket qua xac dinh ham 
lugng ghep dugc trinh bay tren bang 3. 

Nhan thiy ham lugng nhdm epoxy dugc ghep 
len mach dai phan tir LDPE tang ciing vdi su tang 
ham lugng GMA va dat ham lugng ghep 1,999% tai 

ham lugng GMA dua vao la 12 PKL. Dieu nay dugc 
giai thich nhu sau: ban dau, tang ham lugng GMA 
lam tang ham lugng gdc ti,r do, gdc homopolyme cua 
GMA. do vay viec tach H ra khdi mach PE cung 
dugc gia tang, xac suat phan irng giu'a GMA hoac 
homopolyme va gdc dai phiin tu cua PE tang len lain 
cho mirc do ghep GMA tang len. Nhung khi lugng 
GMA vuot qua mdt gidi ban nao dd (trong trudng 
hgp nav la 12 PKL), GMA bi du ra nhieu. Lugng 
CiMA du ra niiv' se hinh thanh mdt pha phan tach, 
khdng nhCmg lam cho sir khuech tan cua GMA trong 
polyme ndng chay bj ban che rat nhieu, ma dieu nay 
cdn cho piicp chat khoi mao DCP hap thu vao pha 
GMA phan tach de thuc hien phan ii'ng homopolyme 
hda tao polyme ddng nhat GMA, lam cho lugng 
DCP cdn lai tham gia vao phan img ghep it di. Ket 
qua la ham lugng ghep GMA/PE giam. 

Bang 3: Anh huong cua ham lugng GMA 
den ham lugng ghep 

GMA, 
PKL 
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3. Chl so chav 

Ham lugng GMA dua vao phan img tang tir 4 tdi 
12 PKL, ham lugng GMA ghep len PE tang tii' 0,426 
den l,999''/o cdn chi sd chay giam tir 24.77 xudng 
2.42 g/10 phiit va lai tang len ciing vdi sir tang ham 
lugng GMA dua vao phan irng. Ket qua thirc nghiem 
dugc trinh bay tren hinh 2. 

Cz:%GMA -f-Chisechay 
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Ham luvng GMA, PKL 

Hinh 2: Anh huong cua ham lugng GMA 
dua vao phan irng den chi sd chay 

305 



TCHH,T. 49(3), 2011 

3.2.3. Gdc tiep -Xiic 

Ciing gidng nhu chi sd chav, gdc ticp xiic giam 
til' 75,09" irng vdi 4 PKL GMA dua vao xudng 
43,75" tai 12 PKL GMA dua vao vii lai ticp tuc liing 
neu ham lugng GMA dua vao lang (bang 4). 

Bang 4: Gdc ticp xiic cua Pb, vii PL-g-(jMA 

GMA, PKL 
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3.3. Anh huong ciia monome styren 

Trong phan thuc nghiem nay da tien hanh bd 
sung styren vdi t_v le styren/GMA =1:1 mol/mol. 
Styren cung duoc Iron deu ciing hdn hgp phan ung 
tai nhiet do phdng trudc khi thuc hien phan irng 
ghep tren may trdn Brabender. Qua trinh ghep thirc 
hien o 185"C trong 11 phiit vdi tdc do true quay 40 
vdng/phiit, ham lugng DCP 0,5 PKL va ham lugng 
GMA bien ddi tir 10 d^n 13 PKL. Kk qua xac dinh 
ham lugng ghep dugc trinh bay tren binh 3. 

I I Khong co styren » Co styren 
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Hinh 3: Anh huong cua styren den ham lugng ghep 

Nguyen Thi Thuy vd cdng .nr 

Tir hinh 3 nhan thay su cd mat cua styren da lam 
lang dang ke ham lugng ghep GMA len PE vdi ca 4 
hiim lugng GMA ban dau dua vao. Dieu nay dugc 
giai thich la do nang lugng triing hgp cua styren chi 
khoang 16.5 kcal/mol. boat tinh cua nd manh han 
GMA nen nd dugc uu licn tham gia ghep trudc tien 
vao mach PL trong hi- thdng monome ghep. tao goc 
styivl. Gdc slyrvl nav dn dinh ban va cd kha nang 
phan img vcVi GMA. giiip cho GMA de dang ban 
trong vice dinh Ic'n mach dai phan tu PE. Tdc do 
phan img cua CiMA v(Vi gdc slyrvl nhanh ban nhieu 
so v(Vi vim tdc ma CiMA phan ii'ng vdi cac gdc PE 
thir cap [7]. 

4. KET LUAN 

1. Cimg v(Vi su tang ham lugng DCP ham lugng 
CJMA ghep len PL lang. chi sd chav va goc tiep xiic 
cua l'l-g-(iMA giam va dat gia tri ldi uu tai 0.5 
PKL DCP 

2. Ham lugng G\I.\ ghep len PE tang, chi so 
chav va gdc tiep xiic giam cung vdi su tang ham 
lugng GMA dua va phan irng va dat gia tri tdi uu tai 
12 PKL GMA dua vao. 

3. Su cd mat cua stvren da lam tang dang ke ham 
lugng ghep cua GMA len PE. Tai 12 PKL GMA dua 
vao ham lugng ghep tang tir 1.999"o len 3.354"o. 
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