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POLYLACTIC VA BLEND CUA POLYLACTIC VO
POLYETYLEN Ti TRONG THAP

Dén Toa soan 17-9-2009

NGUYEN THI THUY, NGUYEN HUY TUNG, BUI CHUONG
Trung tam Nghién ctiu vdt liéu polyme, Truong Pai hoc Bdch khoa Ha Ngi

ABSTRACT

Blend of poly(l-lactide) (PLLA) and low density polyethylene (LDPE) were prepared by melt
mixing in order to improve the brittleness and enhance the impact strength of PLLA. A reactive
compatibilizer with glycidyl methacrylate or with maleic anhydride, PE-GMA or PE-MA, was
required as a compatibilizer due to the immiscibility between PLLA and LDPE. They distribute to
reduce the domain size of dispersed phase in blends. The presence of PE-GMA made increase
considerably properties of blend: the tensile and impact strength increased in turn 22% and
35%; especially, the elongation increased 60%. Contrary to PE-GMA, the properties of blend
with PE-MA were almost unchanged. The effect of reactive compatibilizer on morphology of

blends was also investigated by using SEM.
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- DAT VAN BE

Polyeste no thuéc nhém polyme phan hiy
sinh hoc nén da va dang dugc nghién ciu rong
rai trong nhiing nam gin day do chiing than
thién moi truong va ciing tuong hop sinh hoc
[1]. Trong s6 chiing, polylactic axit dugc biét
dén nhu 12 mot nhua nhiét déo twong hop sinh
hoc va ¢6 kha nang thiy phan [2]. Tuy nhién,
O nhiét do thuong polylactic axit don va rat dé
bi thily phan. Chinh dic diém nay da phan nao
thu hep bét linh vuc ting dung cta polylactic
axit.

Blend polyme la phuong phéap thuong dugc
st dung dé khac phuc nhitng nhugc diém nay.
Tuy s6 lugng ngay cang tiang cac blend tuong
hop da va dang duoc thong tin trén cac tai liéu
nhung phan 16n cdc cap polyme khong tuong
hop v6i nhau do entropy tron hop trong cic
polyme blend 1a vo cting nhé [1, 3]. Néu khong
c6 su ly dac biét gi thi cac blend nay s€ khong
duoc thuong mai héa do tinh chit ngheo nan

774

ctia ching. Mic du khong tuong hop & miic do
phan tr nhung cac polyme blend khong tuong
hop c6 thé twong hop vé6i nhau bang céch thém
vao d6 chat trg tuong hop trung hop. Chat nay
¢6 tac dung cai thién sy phan tan va bam dinh
gifta cdc pha va 6n dinh hinh théi [4].

LDPE c6 tinh chét co hoc tuyét voi va duogc
stt dung chinh trong bao gé6i nén dugc lua chon
lam d6i tdc cia PLLA. Blend cua PLLA va
LDPE c6 thé 1a tng clr tuyét voi cho vat liéu
bao gobi tu phan hiy.

Trong nghién ctu nay tic gia da ch€ tao
polyme blend cua PLLA va LDPE béang céch
tron hop néng chay va nghién cttu anh hudng
ctia chat trg tuong hop dén tinh chét va hinh
thai ctia chiing.

II - THUC NGHIEM

1. Nguyén liéu
Nhua PLLA sit dung trong nghién ciiu nay



cta hang Mitsui Chemicals Nhat Ban. LDPE
ctia hing Dow Chemicals. Hai copolyme dugc
lua chon 1am chat trg twong hop 1a PE-MA 2%
cta hang Aldrich va PE-GMA cua Trung tam
Polyme Dai hoc Bach khoa Ha Noi. Pac trung
clia cdc nguyén liéu st dung trong nghién ctu
nay dugc t6ng két trong bang 1.

Bdng 1: Cac dac trung ctia nguyén liéu

Nguyén liéu | Nguon bac trung
T,=60°C, T, =
PLLA Mitsui 1700C, MI =8 g/10
phut
T, = 100°C,

LDPE Dow | M1 = 4 /10 phait
LDPE-MA | Aldrich 2% MA
LDPE-GMA Trung tam Polyme DHBK

2. Phuong phap nghién citu

Nghién ctu cdu tric hinh thdi cta vat liéu
duoc thuc hién trén kinh hién vi dién tir quét
(SEM) JEOLJMS 6360 LV cta Nhat Ban. Chi
s0 chdy cta nhua duoc xdc dinh trén may
Tinius Olsen cia My véi diéu kién do: tii trong
2,16 kg va nhiét do 19001C. Do bén kéo dugc
do theo tiéu chuidn ISO 527—1993 trén mdy
INSTRON 5582—100 KN (M¥), véi toc do
ddu do 5mm/phiit, tai 2571C, do am 70%. Do
bén va dap Izod duogc do theo tiéu chuidn ASTM
D256 trén may Tinius Olsen (My), & 2501C, do
am 70%.

3. Ché tao blend

Blend cta PLLA va LDPE c6 va khong c6
mat chat tro tuong hop dugc ché€ tao trén may
tron kin Brabender véi toc do truc quay 50
vong/phut trong thoi gian 10 phit & nhiét do
xac dinh.

4. Ché tao mau

Mau dugc ché tao theo phuong phdp ép
néng trong khuon : vat liéu (PLLA hoac blend)
dugc dién diy vao khuon sau d6 duge ép trén
may ép thuy luc Gotech (Pai Loan) véi ap luc
50 KG/cm?* & nhiét do xdc dinh trong thoi gian
15 phuit.

111 - KET QUA VA THAO LUAN

1. Anh huéng cia nhiét do dén tinh chat caa
blend

Tinh chat co hoc cua cdc blend véi ti 1&
PLLA/LDPE: 80/20 dugc tron & cdac nhiét do
khé4c nhau trinh bay trén hinh 1.
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Hinh I: Anh hudng ca nhiét do tron dén tinh
chat ctia blend

Do nhiét do chay mém ctia PLLA 1a T,, =
170°C nén tai nhiét do tron 175°C do chay cua
PLLA thap nén ngay ca su troén hop co hoc gitta
PLLA va LDPE ciing khong dugc t6t va diéu
nay dua dén két qua 1a do bén co hoc cua blend
tuong doi thap. Cung véi su tang nhiét do tron
thi do chay cua PLLA ciing tang theo va cap
doi polyme s& duoc tron hop déu hon, blend c6
tinh chat co hoc cao hon. Tuy nhién, néu tron &
nhiét do qud cao thi PLLA dé bi phan huy va
duong nhién s&€ anh huéng dén tinh chit clia vat
liéu. Vi vay 18500C duogc chon lam nhiét do
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tron cho ché tao blend.
2. Anh huéng cta chét tro tuong hop dén
tinh chat cua blend

Tién hanh ché tao blend (PLLA/LDPE =
80/20) khong ¢6 va c¢6 mat 5 phan khoi luong
(PKL) chét trg tuong hgp PE-MA hoac PE-
GMA tai nhiét do tron 185°C. Tinh chat co hoc
clia vat liéu trinh bay & hinh 2.
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Hinh 2: Anh hudng ctia chat trg tuong hop dén
tinh chat cua blend

Do cuc tinh ctia PLLA va LDPE hoan toan
khic nhau nén cap doi polyme nay khong
tuong hop véi nhau va két qua 1a 1am thay doi
ddng ké tinh chat ctia PLLA. Su thay d6i nay
bao gébm ca chiéu hudng tich cuc va tiéu cuc.
Cu thé, lam tang do bén va dap lén 150%
nhung lai lam giam do bén kéo di 46%.

Dé khic phuc diéu nay da tién hanh bd
sung thém céac copolyme ddéng vai tro chat trg
tuong hop PE-MA hoac PE-GMA. Tuy nhién,
tir hinh 2 nhan thay, su ¢c6 mat ciia PE-MA hau
nhu khong lam thay déi tinh chat clia blend.
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Do bén kéo va do gian dai khi dit tuy c6 tang
lén chit it nhung do bén va dap Izod lai giam
di mot chit. Nguoc lai, copolyme PE-GMA véi
su ¢6 mat cia nhém epoxy trong phan tir da
thuc su phat huy tic dung cla chit trg tuong
hop. Chinh nhém epoxy nay da phan tng véi
nhém -OH va -COOH clia PLLA dé tao ra san
phdm tuong hop tot v6i LDPE [4]. Diéu nay
dugc thé hién rat ro bdi su ting do bén cua
blend. Cu thé, do bén kéo tang khoang 22%, do
bén va dap Izod tang khoang 35% va dac biét 1a
do gian dai khi ddt tang khoang 60% so véi
blend khong c¢6 mat chit trg tuong hop hoac c6
mat chat trg tuong hop PE-MA.

Ciing tir hinh 2 nhan thdy blend cua PLLA
va LDPE véi su ¢6 mat cua chat trg tuong hop
PE-GMA da cai thién ding ké tinh don cla
PLLA. Piéu nay duoc thé hién rat ro bdi su
tang do bén va dap Izod 230% va do gian dai
khi dit 74% so v6i ban than PLLA. Diéu nay
c6 thé dugc dién gidi nhu sau: v6i su c6 mat
ctia PE-GMA thi su tron hgp gitta PLLA va
LDPE khong chi 1a “tron hgp co hoc” thong
thuong ma 1a “tron hop héa hoc” do da xuit
hién cac lién két hoéa hoc. Chinh vi vay blend
nhan dugc gan nhu 1a dong nhat ¢6 nghia la
LDPE da phét huy duoc vu diém mém déo clia
minh trong mach dai phan tir cia PLLA va nhu
vay tinh don dugc cai thién.

Anh hudng cla chat trg tuong hop t6i tinh
chat ctia blend khong chi dugc thé hién thong
qua do bén co hoc ma con dugc thé hién rit rd
thong qua ciu tric hinh thai cta vat liéu. Hinh
3 1a anh SEM chup bé mat phd huy don cua
blend.

T hinh 3 nhan thdy, & cing do phéng dai
600 lan, blend PLLA/LDPE la hé hai pha véi
pha nén 1a PLLA va pha phan tén 1a cac “hat”
LDPE c6 kich thuéc khong déng déu va day
chinh 1a dang cua blend khong tuong hop. Con
vé6i blend PLA/LDPE/PE-MA thi su phan tiach
pha khong con rd rang nhu véi blend
PLLA/LDPE, céc “hat” phan tdin LDPE c6 kich
thu6c nhd va dong déu hon. Tuy nhién hai
polyme nay tron hop rat ngiu nhién va sy tron
1an nay hoan toan chi mang tinh co hoc. Nhung
v6i blend PLLA/LDPE/PE-GMA thi hoan toan
khéc: trén anh chup SEM chi con thay rat it cac



“hat” phan tdn vé6i kich thudc rat nho, bé mat
vat lieu gan nhu dong nhdt va day la dang
blend tuong hop.
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15 pLLA/LDPE/P PLLA/LDPE/PE-GMA
Hinh 3: Anh chup bé mit pha hity don ctia
blend

3. Anh huéng cia ham lugng PE-GMA dén
tinh chat cua blend

Tién hanh tron blend tai nhiét do 185°C véi
ti 16 PLLA/LDPE = 80/20 va ham lugng chat
tro tuong hop PE-GMA thay déi tir 5 dén 10
PKL. Tinh chit co hoc cua blend sau thoi gian
dé én dinh dugc trinh bay & hinh 4.

Tit hinh 4 nhan thdy, cung véi su tang ham
lugng PE-GMA thi do bén cua blend tiang va
dat gid tri 16n nhat tai 7 PKL chit tro tuong
hop. Khi d6 do bén va dap Izod dat 7,5 KJ/m*
tang gdp 3 lan, do gian dai khi dat dat 8,9%
tang gdp 3,9 lan so véGi blend khong cé mat
chat trg tuwong hop. Tuy nhién khi ham luong
PE-GMA 16n hon 7 PKL thi co tinh cta blend
lai giam xu6ng. Diéu nay c6 thé duogc gidi thich
1a do khi ham lugng chat trg twong hop qua 16n
s€ dan dén su gia tang manh s6 luong nhom
epoxy va do d6 khong nhiing 1am mat sy can
d6i giita nhém epoxy va hai nhém —OH va —
COOH ma c6 thé con lam ting su khac nhau
vé cuc tinh cla cdc thanh phan trong hé, két
qua la tinh tuong hop giam, do bén cta vat liéu
cling giam theo.
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Hinh 4: Anh hudng cia ham lugng PE-GMA
dén tinh chat blend

Dé khang dinh 1 thém cdc két qué trén da
ti€n hanh nghién ctu cau tric hinh thai bén mat
phd hay don cta blend thong qua anh chup
SEM trinh bay 6 hinh 5.
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Hinh 5: Anh chup bé mat pha huty don clia blend

Tt hinh 5 nhan thdy, khi ham lugng PE-
GMA thdp (5 PKL) thi trén anh chup bé mat
vat lieu khong con nhin thiy rd su phan tich
pha nhu & vat liéu khong c6 tro twong hop
nhung van thdy cac hat phan tan véi kich thuéc
nho va tuong d6i dong déu. Tuy nhién, v6i ham
luong PE-GMA 7 PKL thi vé6i cung do phéng
dai 600 14n khong hé nhin thay su xuat hién
cta cdc hat phan tdn, bé mat vat lieu gan nhu
hoan toan dong nhat va do d6 toan bo pha cta
vat lieu déu dinh hudng theo hudng tic dung
luc nén blend ¢6 do bén cao. VGi ham luong
PE-GMA cao (10 PKL), trén anh SEM chup bé
mat vat liéu lai thiy xuét hién cac hat phan tan.
Maic du mat dé cac hat tuy cé it hon so véi
truong hgp 5 PKL PE-GMA nhung kich thudc
hat lai 16n hon nhiéu. Pay chinh la biéu hién
cta su két tu LDPE va do bén blend lai ¢ xu
huéng giam xudng.

IV - KET LUAN

- Da tién hanh ché tao blend ctia PLLA va
LDPE theo phuong phdp tron hop néng chay
trén mdy tron kin Brabender.

- D3 tién hanh nghién cttu anh hudng cua
nhiét do tron tGi do bén cta blend va tim duogc

Lién hé: Bui Chuong
Trung tam nghién ctu vat liéu polyme
Truong Pai hoc Bich khoa Ha Noi
1 Dai C6 Viét, Ha Noi
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nhiét do tron thich hop 185°C.

- D3 tién hanh nghién ctu anh hudng cua
hai loai copolyme tGi do bén, céu trdc hinh théi
ctia blend va nhan thdy PE-GMA phat huy
duoc vai tro ctia chat trg tuong hop.

- Da tién hanh nghién cttu anh hudng cua
ham luong PE-GMA t6i tinh chat, cau tric hinh
thai ctia blend va nhan dugc ham luong PE-
GMA t6i vu 1a 7 PKL. Khi d6 blend dat: do
bén kéo 31,8 MPa, do gian dai khi dat dat
8,9% va do bén va dap Izod dat 7,5 KJ/m?.
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