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Abstract

The nfluence of dicumyl peroxide (DCP). glveidy I methacrviate (GMA) and stvrene on the effiency of grafting
reaction of GMA on polvethviene (PE) was studied. The results showed at DCP content of 0.5 phr the highest grafting
vicld was obtained while the MFI and contact angle reached the smallness values, The grafting vield. MFI and contact

angle vwere found to be optimum for the GAA content of |
increased trom 1.999%ow 110 3354 ~on L

. MO BAU

Phan ung ghép GMA lén PE 1a phan ung trung
hop gdc tu do nén su thanh cong cua phan ung ghep
phu thudc rat nhiéu vao su canh tranh gitia cac phan
ung ghép chinh va cac phan ang phu va do d6 phu
thudc vao: muc do hinh thanh gbc so cap: kha nang
phan (ng cua goc tu do tham gia vao qua trinh tach
hydro cua polvme. tao goc tu do méi (macroradical):
hoat tinh cua macroradical tuong tac véi monome:
su on dinh cua cac macroradical (kha nang tai t6 hop
hay cat mach) va kha nang tu trung hop cua
monome. Theo mét so nha nghién ciu phan ung
ghép cua GMA lén PE c6 thé xav ra theo co ché sau
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Trong diéu kién phan ang trung hop goc. chat
khoi mao dé dang phan huy tao ra goc tu do R. Cac

2 phr. The molar ratio stvrene with GMA made grafting vield

¢de nav 1a trung tam hoat dong ban dau. co tac dung
khot mao cho qua trinh trung hop. Trong qua trinh
tring hop thi tat ca cac phan tng wén déu xa\ ra.
Tuv nhién. dudi diéu kién khoi mao thi qua trinh
polvme hoa metacrvlat (1) xav ra rat nhanh va do do
phan ung chuyén mach cua cac goc homopolvme
metacrvlat len PE (2) xav ra nhanh-dav chinh la
phan tng then chét cua qua trinh. Chinh vi vay. viéc
hinh thanh cac trung tam hoat dong trén mach PE
phan 16n 1a do qua trinh chuyvén mach nav va chi co
mot phan nho la do qua trinh tach H truc tiép nho
géc tu do R (3). Cac trung tam hoat dong trén mach
PE ¢o hai hudng két hop: hudng thir nhat két hop
vol monome vinvl (GMA) tao ra trung tam hoat
dong méi va ctr tép tuc két hop vér GMA nhur vay
dé phat trién mach metacrylat. cudi cung tao ra PE-
¢-GMA (4): hudng thu hai két hop \&i mach
metacryvlat dang phat trién (g()c homopolyvme
metacryvlat) tao ra PE-g-GMA (5).

Ngoai cac phan ung dién ra o trén con co cac
phan (ng khong mong muon khac nhu: phan ung
khau mach PE (6). phan ung tu trung hop momome
GMA (7).
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Khoi luong phan tu (KLPT) va su phan bo
KLPT (hén quan dén cac thong so luu bien) cua cac
loar polvoletin noi chung va PE not riéng can phai
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duoc xem x¢t va tinh toan that ki truoc khi fua chon
diéu kién qua trinh ghep [6].

Nhing veu 1o chinh doi vair mot monome can
duge xem x¢t la nung do cue bo cua monome. tinh
hoa tan cua monome trong polvolelin nong chay.

mononie. h(ml tinh  cua

kha nang bav hot cua
monome doi vai chit khoi mao. chat nen va <'m wr
do trong PE nong chay. do dign cam (do cam ur) cua
monome doi voi gua trinh hmnnpnlvmc hoa dong
nhat \a phumw phap san xudl monome,

Cac veu 1o hién quan dén chint khot mao can phai
aem aet nhue thot gian ban phan huy. nong do cua
chat khoi mao. tinh hoa tan va hé so phan b trong
polvoleln va monome. hoat tinh va cac dic trung
ricng cua goc ty do tach ra w chat khotr mao. nhimg
phan tng phu va bat kv cac san pham phu nao tich
ra tr chat khoi mao. kha nang bav hoi va doc tinh
cua chat khoi mao [6]. Thém nira. khong phai tat ca
cac goe tr do déu kich thich duoc phan tmg ma con
co thé “chét do cac phan tmg phu chang han phan
ung Lo hop lai.... Do do phai dung chat khoi mao ¢o
kha nang tao ra goc on dinh. on ai lau trong khoang
thoi gian cho phép. Chat khoi mao 16t nhat la chat ca
chu ki ban phan huy bang | 3 thoi gian phan mng vi
nhu vav sé co tren 97% chat khoi mao tiéu thu cho
phan Gng [4. 6]. O dav. phan ung ghép thuc hi¢n
trong thiét bi gia cong nhua nhiét deo nén thoi gian
phan ang ngan. Dav la véu 10 can thiét giup ¢idi han
viée lua chon chat khoi mao. Co nhiéu chat khoi
mao duoc su dune cho phan tme bién tinh polvoletin
nhu: dicumyl peroxit (DCP). di-tert-butvl peroxit
(DBP). dibenzov!| peroxit (BPO).... Trong do. DCP
thuong duge chon lam chat khoi mao cho phan ung
ghep GMA lén PE.

Trong mot so nghién cu. monome stvren duoc
bo sung thém cung vor GMA voi val tro giam thiéu
su phan huy PE va ctng tang cuong su ghép cua
GMA. Cartier cho rang hiéu ung khong gian cua
GMA sé gav can tro rat lon 161 phan ung ¢hép goe
tu do cua no. viéc thém styren nhu mot comonome
dong trung hop da thic day rat lom ca nang suit ghép
GMA va v le ghép len pol\/el\Icn Khi do. styren
phan uno truoc Vol Uoc PE thu cap tao ra ”m stvrvl,
sau do goc stvryl nav s& két hop voi (JMA iy nhien
van ¢é nhirng phan tu GMA ¢hép truc tiep vao chudi
PE [6]. Cung van co ché dua ra Cartier cung cho
rano trong he thono PE/GMA - Stvren/peroxit.
trung binh mot goc stvrvl dugce ghép vor mot
monome GMA va viéc ghép stvren vao PE tién trién
nhanh chong hon. thong thuong chi dién ra trong
thot gian nho hon 2 phut dau cua gua trinh ghép. 5
phut nay khong chi la thoi gian cho viéc ghép goc tu
do ma con la thoi gian cho PE néng chay va hé
thono phan (ng xay ra [6].
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Neuven licu. phuong phap phan tich. xac dinh
poc Hiep ae va xace dinh chi 5o chay: nhu da winh
bav trong phan 1: Anh huong cua cac veéu 10 cong
nghe dén phan tmg ghep.

KETOUA VA THAO LUAN
3.1. Anh huong cua ham luong chat khoi mao
300 Ham hirome chep

Phan tng vhép duoc thue hien o nhiet do 183°C.
thoi gian |1 phut. toe do rue quay 40 vong phut voi
ham luong GMA TOPKL con ham fuong DCP thay
doi 0.3 dén 0.7 PKL. San pham chep sau khi lam
sach dem xac dinh ham luonge ¢hep bang ca hai
phuong phap. Két qua phan tich trinh bay trong
bang |.

Bang 1 Anh huong cua ham luong DCP
den ham luemg ¢hep

DCP YoGNTA CLONA 9oGMA
PKL Qoo T2 | s I (chuan do)
0.3 0.96Y 5 1.0 \ {).003

f ()4 : 1.300 ; 2290 1.276
0.5 o e | s
0.6 [.373 |.376 [.563
0.7 [.171] 1126 1157

- Tu bang I nhan thav. khi tang ham luong DCP
den 0.5 PKL thi mue do ghép ang dang ké tr
0.969", deén 1.734,., nhung néu tiép tuc tang ham
luong DCP thi muc do ghép lai giam xuong. Diéu
nay co the giai thich rang lue dau khi ham luong
peroxyvt cang tang thi SO luong géc tu do tao ra cang
nhicu. clng co nghia so trung tam hoat dong Ién
mach PE cang nhiéu. thuan lor cho kha nang tan
cong cua GMA 1én LDPE va két qua dan den lam
taing ham lugng ghép. Nhung khi ham lugng DCP co
qua nhiéu trong hdn hop phan ung thi 50 Ooc tr do
tao thanh tham gia nhiéu vao qué trinh dap tat mach
theo co ché két hop. Neoai ra. con thuc day qua trinh
tw truing hop GMA tao thanh polyglycidyl
metacrylat. Do vay. luong GMA khong dugc gan lén
mach PE nhiéu va san pham co s6 mach khau ngang
cao [4. 6].
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3.1.2. Chi 56 chay

Tral nguoc vo1 ham lugng GMA ghép lén PE.

chi s6 chay cua san pham ghép giam cung Vol su

taing ham luong DCP va dat gia tri nho nhéat 5.27
¢/10 phat tai ham luogng DCP 0.5 PKL. Chi sd chay
cua san pham ghép tang ciung voi su tang tiép tuc
ham lugng DCP (hinh 1).

[ %GMA —e— Chi s6 chay
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Hinh I: Anh huong cua ham lugng DCP dén
chi so chay

3.1.3. Goc tiep xuc

Cung voi su tang ham luong DCP tir 0.3 dén 0.5
PKL. ham lugng GMA ghép lén PE tang. lam tang
doé phan cuc wen bé mat san pham ghép va do do
lam giam goc tiép xiic xuong téi 43.21° Ham luong
DCP tiép tuc tang. ham luong ghép GMA giam. dé
phan cuc trén bé mat san pham giam va goc tiép xuc
lal tang (bang 2).

Bang 2: Goc tiép xic cua PE va PE-g-GMA

DCP. PE PE-g-GMA
PKL o 03| 04| 05| 0.6 07
GMA% 0 0995[1.279]1.710]1.563]1.137
6°  80.27|65.08 |60.72|45.21|49.90|63.50

3.2. Anh hwéng cua ham lugng GMA dua vao
phan @ng ghép dén

3.2.1. Ham lrong ghép

Phan tng ghép duoc thuc hién ¢ nhiét d¢ 185°C.
thoi gian 11 phut, toe do truc quay 40 vong/phit véi
ham luong DCP 0.5 PKL con ham luong GMA dua
vao thay doi tir 4 dén 13 PKL. Két qua xac dinh ham
lugng ghép duoc trinh bay trén bang 3.

Nhan thdy ham luong nhém epoxy duoc ghép
lén mach dai phan tu LDPE tang cung voi sy tang
ham lugng GMA va dat ham luong ghép 1.999% tai
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ham luvong GMA dua vao la 12 PKL. Diéu nay duoc
giai thich nhu sau: ban dau. tang ham luong GMA
lam tang ham luong goc ty do. goc homopolyme cua
GMA. do vay viéc tach H ra khoi mach PE ciing
duoc gia tang. xac suat phan ung gita GMA hodc
homopolyme va gbc dai phan tu cua PE tang lén lam
cho muc do ghép GMA tang 1én. Nhung khi luong
GMA vuot qua mot gidi han nao do (trong truong
hop nav 1a 12 PKL). GMA bi du ra nhiéu. Luong
GMA du ra nay s€ hinh thanh mot pha phan tach,
khong nhimg lam cho su khuéch tan cua GMA trong
polvme nong chay bi han ché rat nhi¢u. ma diéu nay
con cho phép chat khoi mao DCP hap thu vao pha
GMA phan tach dé thuc hién phan ung homopolyme
hoa tao polyme dong nhat GMA. lam cho luong
DCP con lai tham gia vao phan tung ghép it di. Keét
qua la ham lugng ghép GMA/PE giam.

Bang 3: Anh huong cua ham lugng GMA
dc¢n ham luong ghép

GMA., Y% GMA % GMA % GMA
PKL (topiil=20) (T1730/1720) (chuan d9)
4 0420 | 0437 | 0420
6 (0.443 0.441 0426
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 so chay

Ham luong GMA dua vao phan tng tang tu 4 toi
12 PKL. ham lugng GMA ghép lén PE tang tu 0.426
dén 1.999% con chi so chay giam tir 24.77 xuong
2.42 ¢/10 phut va lai tang Ién cung voi su tang ham
luong GMA dua vao phan tmg. Két qua thuc nghiém
duoc trinh bay trén hinh 2

1 %GMA —e—Chi s chay
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Hinh 2: Anh huong cua ham luong GMA
dua vao phan ung dén chi so chay
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3.2.3. Goc tiép xiic

Ciing gidng nhu chi sd chav, goc Liép xic giam
tr 75.09" img voi 4 PKL GMA dua vao xuong
43.75%tai 12 PKL GMA dua vao va lai tep tye tan
néu ham luong GMA dua vao tang (hang 4).

f[: f

Bang 4: Goce ticp xuc cua Plva PE-g-GMA

GMA.PKL | GMA." | 0"

Pl: 0 l 80.27
R S (—

4 | 0426 7\ 09
6 | 0.426 ; 75.12
N | 0.853 00. 03

| S i e—— Y T — 1 ==
10 ' 1.705 | 45.0]
I | [.710 45‘12

e = sz — Sws AN
12 1.999 43,75
I _ 1.564 49 88

3.3. Anh huomg cia monome stvren

Trong phan thuc nghiém nay da tién hanh bo
sung stvren voi tv 1€ styren/GMA = t:1 mol/mol.
Styren ctng duogc tron déu cing hon hop phan ung
tal nhiet do phong trude khi thuc hién phan ung
ghép trén may tron Brabender. Qua trinh ghép thuc
hién o 185°C trong 11 phut véi toe do truc quay 40
vong/phat. ham lugng DCP 0.5 PKL va ham lugng
GMA bién doi tir 10 dén 13 PKL. Két qua xac dinh
ham luong ghép duoc trinh bay trén hinh 3.

C—1Khéng co styren —e— C0 styren
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Hinh 3: Anh huong cua styren dén ham lugng ghép

Lien h¢: Bui Chuong
Trung tam Nghién ciu vat liéu polvme
Truong Dai hoc Bach khoa Ha Noi
S6 1 Pai C6 Viét. Ha Noi
Email: buichuong-pcie mail hut.edu.vn

Neauven Thi Thuy va cong sy

T hinh 3 nhén thay sy c6 mat cua styren da lam
ting dang ké ham lugng ghép GMA lén PE voi ca 4
ham lugng GMA ban dau dua vao. Diéu nav duoc
eiai thich la do nang luong trung hop cua styren chy
khoang 16.5 kcal/mol. hoat tinh cua nd manh hon
GMA nén no duge uu tuen tham gia ghép trudc tién
vao mach PEotrong he thong monome ¢hép. tao goc
stvivl, Goe styevl nay on dinh hon va ¢o kha nang
phan (ng voi GMA. ¢iap cho GMA dé dang hon
trong vige dinh I¢n mach dar phan tw PE. Toe do
phan tng cua GMA vl ¢He stvryl nhanh hon nhiéy
SO vOT van 10¢ ma GMA phan Ung voi cac goc PE
(hir cap [7].

4. KET LUAN

- Cung vor sy tang ham lugng DCP ham lugng
(IMA ghép 1én PI @ang. chi so chay va goc tiép auc
cua Pl -e-GMA giam va dat gia i 101 uu tai 0.3
PKL DCP

2. Ham lugng GMA ghép lén PE tang. chi so
chay va goc tiép xuc giam cang vai su tang ham
luong GMA dua va phan ung va dat gia tri 101 uu tai
12 PKL GMA dua vao.

3. Su cd mat cua styren da fam tang dang ké ham
lwong ghép cua GMA 1én PE. Tai 12 PKL GMA dua
vao ham lugng ghép tang twr 1,999 1én 3.334",.
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