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Trung tdm Nghien cifu vdt lieu polyme, TrUdng Dgi hgc Bdch khoa Hd Ngi 

ABSTRACT 

Blend of poly(l-lactide) (PLLA) and low density polyethylene (LDPE) were prepared hy melt 
mixing in order to improve the hrittleness 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 hetvi'een 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%c. 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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I - DAT VAN DE 

Polyeste no thudc nhdm polyme phan hiiy 
sinh hgc nen da va dang dugc nghien ciiu rgng 
rai trong nhiing nam gin day do chiing than 
thien mdi trudng va cung tuang bcjp sinh hgc 
[1]. Trong sd chung, polylactic axit dugc bie't 
de'n nhu la mdt nhua nhiet deo tucmg hgp sinh 
hgc va ed kha nang thiiy phan [2]. Tuy nhien, 
d nhiet do thudng pxjlylactic axit ddn vi rit dl 
bj thiiy phan. Chfnh dac diem nay da phin nao 
thu hep bdt ITnh vuc iing dung cua polylactic 
axit. 

Blend polyme l i phucmg phap thudng dugc 
sir dung de khic phuc nhirng nhuge diem niy. 
Tuy sd lugng ngiy cang tang cic blend tuang 
hgp da va dang dugc thdng tin tren cic tii lieu 
nhung phin ldn cic cap polyme khdng tucmg 
hgp vdi nhau do entropy trdn hgp trong cac 
polyme blend la vd cung nhd [1,3]. Neu khdng 
cd sir ly dac biet gi thi cic blend nay se khdng 
dugc thuang mai hda do tfnh chit ngheo nin 

ciia chiing. Mac du khdng tuang hgfp d miic do 
phan tir nhung cac polyme blend khdng tucmg 
hgp ed the tuong hgp vdi nhau bing cich them 
vio dd chit trg tucmg hcrp triing hgp. Chit nay 
cd tic dung cii thien su phan tin va bam dinh 
giira eac pha v i dn djnh hinh thai [4]. 

LDPE cd tinh chat ca bgc tuyet vdi va dugc 
sir dung chfnh trong bao gdi nen dugc lua chgn 
lam ddi tic cua PLLA. Blend eiia PLLA va 
LDPE ed the l i iing cir tuyet vdi eho vat lieu 
bao gdi tu phan hiiy. 

Trong nghien ciiu niy tic gii da che tao 
polyme blend cua PLLA va LDPE bing each 
trdn hgp ndng chay va nghien ciiu anh hudng 
eiia chit trg tuang hgp den tinh chit vi hinh 
thii ciia chiing. 

II - THUC NGHIEM 

1. Nguyen lieu 

Nhua PLLA sir dung trong nghien ciiu nay 
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ciia hang Mitsui Chemicals Nhat Bin. LDPE 
ciia hang Dow Chemicals. Hai copolyme dugc 
lira chgn lam chit trg tuong hgp la PE-MA 2% 
ciia hang Aldrich va PE-GMA ciia Trung tam 
Polyme Dai hgc Bich khoa Ha Ndi. Dac trung 
ciia cac nguyen lieu sir dung trong nghien ciin 
nay dugc tdng kit trong bang 1. 

Bdng 1: Cic dae trung ciia nguyen lieu 

Nguyen lieu 

PLLA 

LDPE 

LDPE-MA 

LDPE-GMA 

Ngudn 

Mitsui 

Dow 

Aldrich 

Dac trung 

Tg=60°C,T„= 170°C, 
MI = 8 g/10 phiit 

T,, = 100°C, 
MI = 4 g/10 phut 

2% MA 

Trung tam Polyme DHBK 

2. Phuofng phap nghien cuu 

Nghien ciiu ciu true hinh thai ciia vat lieu 
dugc thuc hien tren kfnh hien vi dien tir quet 
(SEM) JEOLJMS 6360 LV ciia Nhat Bin. Chi 
sd chiy eiia nhua dugc xie djnh tren may 
Tinius Olsen ciia My vdi dilu kien do: tai trgng 
2,16 kg va nhiet do 190°C. Do bin keo dugc do 
theo tieu chuin ISO 527-1993 tren may 
INSTRON 5582-100 KN (My), vdi tdc do diu 
do 5mm/phut, tai 25°C, do im 70%. Do bin va 
dap Izod dugc do theo tieu chuin ASTM D256 
tren may Tinius Olsen (My), d 25°C, do im 
70%. 

3. Che tao blend 

Blend ciia PLLA va LDPE cd vi khdng cd 
mat chit trg tucmg hgfp dugc che tao tren may 
trgn kin Brabender vdi td'c do true quay 50 
vdng/phiit trong thai gian 10 phiit d nhiet do 
xac djnh. 

4. Che tao m^u 

Miu dugc che tao theo phuang phap ep 
ndng trong khudn : vat lieu (PLLA hoac blend) 
dugc diin diy vio khudn sau dd dugc ep trin 
may ep thiiy lire Goteeh (Dii Loan) vdi ip lire 
50 KG/cm' d nhiet do xac djnh trong thdi gian 
15 phut. 

Ill - KET QUA v A THAO LUAN 

1. Anh hudng ciia nhiet do den tinh chat cua 
blend 

Tfnh chit ca hgc cua cac blend vdi ti le 
PLEA/LDPE: 80/20 dugc trdn d cae nhiet do 
khac nhau trinh bay tren hinh 1. 
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Hinh 1: Anh hudng ciia nhiet do trgn de'n tfnh 
chit eiia blend 

Do nhiet do chiy mim ciia PLLA la T„, = 
170°C nen tai nhiet do trdn 175°C do chiy eiia 
PLLA tha'p nen ngay ca su trdn hgp ca hgc giira 
PLLA va LDPE cung khdng dugc td't va dieu 
nay dua din kit qua la do bin ca hgc ciia blend 
tuong dd'i thip. Ciing vdi su tang nhiet do trdn 
thi do chiy ciia PLLA ciing tang theo va cap 
ddi polyme se dugc trdn hgp diu ban, blend cd 
tfnh chit ca hgc cao ban. Tuy nhien, niu trdn d 
nhiet do qua eao thi PLLA dl bj phan hiiy vi 
ducmg nhiln se anh hudng den tfnh chit eiia vat 
lieu. Vi vay 185°C dugc chgn lam nhiet do trdn 
eho chi tao blend. 
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2. Anh hudng cua chat trg tuofng hop den 
tinh chait cua blend 

Tiln hinh chi tao blend (PELA/LDPE = 
80/20) khdng cd vi cd mat 5 phin khdi lugng 
(PKL) chat trg tugng hgp PE-MA hoac PE-
GMA tai nhiet do trgn 185°C. Tfnh chat ca hgc 
ciia vat lieu trinh bay d hinh 2. 

PLL.\LDPE ?LL\ LDPE 
PLL.̂ i PLL.\LDPE PE-GM.A 

/PE-M.JL 

rg 
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P L L . J L ' L D P E PE-GM.A , 

•PE-M.J. 

Hinh 2: Anh hudng ciia chit trg tucmg hgp den 
tfnh cha't ciia blend 

Do cue tfnh eiia PLLA va LDPE hoan loan 
khac nhau nen cap ddi polyme niy khdng 
tuong hgp vdi nhau vi kit qui la lam thay ddi 
dang ke tfnh chit ciia PLLA. Sir thay ddi nay 
bao gdm ci chieu budng tfch cue vi tieu cue. 
Cu the, lam tang do bin va dap len 150% 
nhung lai lam giim do bin keo di 46%. 

De khic phuc dilu niy da tiln hanh bd 
sung them cac copolyme ddng vai trd chit trg 
tuang hgp PE-MA hoac PE-GMA. Tuy nhien, 
tir hinh 2 nhan thay, su cd mat cua PE-MA hiu 
nhu khdng lam thay ddi tinh chit ciia blend. 
Do ben keo va do gian dai khi diit tuy cd tang 

len chiit ft nbung do bin va dap Izod lai giam 
di mot chiit. Ngugc iai, copolyme PE-GMA vdi 
su ed mat ciia nhdm epoxy trong phan tir da 
thuc sir phat buy tic dung ciia chat trg tuong 
hgp. Chinh nhdm epoxy niy da phan ung vdi 
nhdm -OH va -COOH ciia PLLA de tao ra sin 
phim tucmg hgp td't vdi LDPE [4]. Dilu nay 
dugc the hien rit rd bdi su tang do ben ciia 
blend. Cu thi, do bin keo tang khoang 22%, do 
bin va dap Izod tang khoang 35% va dac biet la 
do gian dii khi diit tang khoing 60% so vdi 
blend khdng cd mat chat trg tucmg hgp hoac cd 
mat chat trg tuang hgp PE-MA. 

Ciing tii hinh 2 nhan thiy blend ciia PLLA 
va LDPE vdi su cd mat ciia chit trg tucmg hcrp 
PE-GMA da cii thien ding kl tfnh ddn ciia 
PLLA. Dieu niy dugc the hien rit rd bdi su 
tang do ben va dap Izod 230% vi do gian dai 
khi diit 74% so vdi ban than PLLA. Dilu nay 
cd thi dugc diin giii nhu sau: vdi sir cd mat 
ciia PE-GMA thi su trdn hgp giira PLLA va 
LDPE khdng chi la "trgn hgp ca hgc" thdng 
thudng ma la "trgn hgp hda hgc" do da xuat 
hien cic lien kit hda bgc. Chfnh vi vay blend 
nhan dugc gin nhu la ddng nhit cd nghTa la 
LDPE da phit huy dugc uu dilm mim deo ciia 
minh trong mach dai phan tir ciia PLLA vi nhu 
vay tfnh ddn dugc cai thien. 

Anh hudng ciia chit trg tucmg hgp tdi tinh 
chit cua blend khdng chi dugc thi hien thdng 
qua do bin ca hgc ma cdn dugc thi hien rit rd 
thdng qua ciu true hinh thai cua vat lieu. Hinh 
3 la anh SEM chup bl mat pha hiiy ddn ciia 
blend. 

Tii binh 3 nhan thiy, d ciing do phdng dai 
600 lin, blend PELA/LDPE la he hai pha vdi 
pha nin l i PLLA va pha phan tan la cac "hat" 
LDPE cd kfch thudc khdng ddng diu vi day 
chfnh la dang ciia blend khdng tuong hgp. Cdn 
vdi blend PLA/LDPE/PE-MA thi sir phan tach 
pha khdng cdn rd rang nhu vdi blend 
PELA/LDPE, cac "hat" phan tan LDPE cd kfch 
thudc nhd vi ddng diu hem. Tuy nhien hai 
polyme nay trdn hgp rat ngiu nhien va su trdn 
lin niy hoin toin chi mang tfnh ca hoc. Nhung 
vdi blend PLLA/LDPE/PE-GMA th' hoan toan 
khac: tren inh chup SEM chi cdn thiy rit ft eac 
"hat" phan tin vdi kfch thudc rat nhd. bl mat 
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vat lieu gin nhu ddng nhit v i day la dang 
blend tuong hgp. 

S PLLA/LDPE/PE-MA PLLA/LDPE/PE-GMA 

Hinh 3: Anh chup bl mat pha hiiy ddn ciia 
blend 

3. Anh huiifng cua ham lugng PE-GMA den 
tinh chait cua blend 

Tie'n hanh trdn blend tai nhiet do 185°C vdi 
ti le PELA/LDPE = 80/20 vi him lugng chit 
trg tuong hgp PE-GMA thay ddi tir 5 din 10 
PKL. Tfnh chit ca hgc ciia blend sau thdi gian 
de dn djnh dugc trinh bay d hinh 4. 

Tir hinh 4 nhan thay, ciing vdi su tang him 
lugng PE-GMA thi do ben eiia blend tang va 
dat gia trj ldn nhit tai 7 PKL chat trg tucmg 
hgp. Khi dd do bin va dap Izod dat 7,5 KJ/m' 
tang gip 3 lin, do gian dii khi diit dat 8,9% 
tang gip 3,9 lin so vdi blend khdng cd mat 
chit trg tuong hgp. Tuy nhien khi him lugng 
PE-GMA ldn hem 7 PKL thi ca tinh ciia blend 
lai giam xud'ng. Dilu nay cd the dugc giii thfch 
la do khi him lugng chit trg tuong hgp qua ldn 
se din din su gia tang manh so lugng nhdm 
epoxy va do dd khdng nhii'ng lim mit su can 
ddi giira nhdm epoxy vi hai nhdm -OH vi -
COOH ma cd thi cdn lam tang su khic nhau 
vl cue tfnh ciia cic thanh phin trong he, kit 
qua la tfnh tuong hgp giam, do bin ciia vat lieu 
cung giam theo. 
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Hinh 4: Anh hudng ciia ham lugng PE-GMA 
din tfnh chit blend 

Dl khing djnh rd them cie kit qui tren da 
tie'n hanh nghien cuu ciu true hinh thai bin mat 
pha hiiy ddn ciia blend thdng qua anh chup 
SEM trinh bay d hinh 5. 

PE-GMA 0 M A n 1—.- :^ - '5>*1"fc- . ' ^«r ^ „ n r - . < A PE-GMA 5 

PE-GMA 7 
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Hinh 5: Anh chup bl mat phi hiiy ddn ciia blend 
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Tir hinh 5 nhan thay, khi ham lugng PE-
GMA tha'p (5 PKL) thi tren anh chup bl mat 
vat lieu khdng cdn nhin thiy ro su phan tach 
pha nhu d vat lieu khdng cd trg tucmg hgp 
nhung vin thiy cac hat phan tan vdi kich thudc 
nhd va tucmg ddi ddng diu. Tuy nhien, vdi ham 
lugng PE-GMA 7 PKL thi vdi ciing do phdng 
dai 600 lan khdng hi nhin tha'y su xuit hien 
cua cie hat phan tin, bl mat vat lieu gin nhu 
hoan loan ddng nha't va do dd toan bg pha ciia 
vat lieu diu djnh hudng theo hudng tic dung 
lire nen blend cd do bin cao. Vdi ham lugng 
PE-GMA cao (10 PKL), tren anh SEM chup be 
mat vat lieu lai tha'y xua't hien cac hat phan tan. 
Mac dii mat do cac hat tuy cd ft hem so vdi 
trudng hgp 5 PKL PE-GMA nhung kfch thudc 
hat lai ldn ban nhilu. Day chfnh la biiu hien 
ciia sir kit tu LDPE va do bin blend lai cd xu 
hudng giam xudng. 

IV - KET LUAN 

- Da tie'n hanh che tao blend ciia PLLA va 
LDPE theo phucmg phap trdn hgp ndng chiy 
tren may Iron kin Brabender. 

- Da tiln hanh nghien ciiu anh hudng ciia 
nhiet do trdn tdi dd bin ciia blend vi tim duac 

nhiet do trdn thfch hgp 185°C. 

- Da tie'n hanh nghien cii'u anh hudng ciia 
hai loai copolyme tdi do bin, ciu triic hinh thai 
ciia blend va nhan thay PE-GMA phat huy 
dugc vai trd cua chat trg tuong hgfp. 

- Da tie'n hinh nghien ciiu inh hudng ciia 
ham lugng PE-GMA tdi tfnh chat, cau triic hinh 
thai ciia blend vi nhan dugc ham lugng PE-
GMA tdi uu l i 7 PKL. Khi dd blend dat: do 
bin keo 31,8 MPa, do gian dii khi diit dat 
8,9% vi do bin va dap Izod dat 7,5 KJ/m". 
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