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ABSTRACT 

Ethylene-vinyl acetate copolymer (EVA)lorganic montmorillonite (0-MMT) composites were 
prepared via direct melt mixing EVA containing vinyl acetate (VA) of 9% with 0-MMT in an 
intermixed Haake at MO'C. The relative melt viscosity of EVA and F\AIO-MMT composites were 
evaluated according to changing of torque of the materials during melt mixing process. Their 
structures were investigated with X-ray diffiaction (XRD) and scanning electron microscopy 
(SEM). The electrical parameters of composites were measured by the dielectric loss measuring 
set. The results showed that the torques of EVAI0-MMT composites increase with rising 0-MMT 
content. The XRD patterns indicated that E\'A chains could be intercalated into the mterlayer 
gallery of 0-MMT and interacted with 0-MMT, leading to expansion of the interlayer space, but 
not yet destroyed their layered struclnres. The SEM photographs proved the existence of both 
nanostructure and microstructure in the EX'AJO-MMT composites. 

I - MO DAU 

Copolyme etylen vinyl axetat (EVA) la vat 
lieu polyme dugc su dung nhiiu trong cac linh 
vuc: vat lieu each dien, vat lieu bit bge khdng 
tha'm nudc, bao bl cho my phim, thuc phim, 
nganh da giiy.. . do cd nhiiu uu diem nhu mim 
deo, trong sud't, do bam dfnh td't... [1 - 3]. Tuy 
nhien, pham vi dng dung eua nd cdn bi han che 
bdi EVA cd mdt so nhugc diim nhu: d i bi oxi 
hda bdi tic ddng ciia tia tu ngoai v i cua nhiet do 
cao trong khdng khi, kem bin vdi cac dung mdi 
huu CO... De khie phuc cic nhugc diem tren, 
mdt sd tic gia [4 - 11] da tien hanh iron hgp 
EVA vdi nanoclay hiru ea d trang thai ndng 
chay. Vat lieu compozit EVA/clay thu dugc thi 
hien mdt so tinh chat ndi trdi han so vdi EVA, 
nhu: ben vdi t ic ddng ciia dieu kien thdi tiit 
khic nghiet va cua nhieu tic nhan hda hgc, khi 
nang chd'ng tham khf, ehdng chay tang.... Trong 

cdng trinh niy ehdng tdi trinh bay mdt sd kit 
qua nghien cdu che tao vat lieu compozit tren ca 
sd EVA va clay hiiu ca cua Viet Nam bing 
phuang phap trdn ndng chay nhim tao dugc vat 
lieu compozit EVA/clay chat lugng cao phuc vu 
mgt sd llnh vuc ky thuat. 

II - THUC NGHIEM 

\. Nguyen lieu 

Copolyme etylen vinyl axetat (EVA): dang 
hat, ed him lugng vinyl axetat 9%, nhiet do 
ndng ehiy t„̂ , = 90 - 95°C, khoi lugng rieng d = 
0,93 g/cm"\ do Han Qud'c sin xuit. Nanoclay 
hifu ca (0-MMT): dang bdt, la khoing set tu 
nhien montmorillonit (d Tuy Phong, Binh 
Thuan, Viet Nam), sau khi tinh ch ied do truang 
nd 500 Ian, kha nang trao ddi ion 90 - 120 
mdl/lOOg va ed khoang eich ca ban d = 12,4 A, 
da dugc bien tfnh hifu co bing mud'i amoni 
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clorua cua dihexadecyl amin (d = 38 A). Day la 
sin phim cua di tai KC-02-07 thudc Chuang 
trinh khoa hge vi cdng nghe vat lieu mdi KC-
02. 

2. Che tao vat lieu compozit EVA/O-MMT 

Hdn hgp gdm hat EVA va O-MIVIT theo ti 1? 
% khd'i lugng (%klg) da tfnh toin trudc, sau khi 
trdn so bd dugc dua vao miy trdn ndi HAAKE 
(Ddc) da dugc gia nhiet de'n nhiet do xic dinh 
(160°C). Tiin hanh trgn hdn hgp trong thdi gian 
3 phut vdi tdc do quay roto 50 vdng/phdt. Tie'p 
dd, ep phing hdn hgp nhua ndng chay giua 2 
tim teflon ndng tren miy ip thuy life 
TOYOSEIKI d 160°C trong 2 phut, vdi life ip 8 
- 10 MPa. Miu ep dugc di ngudi rdi bao quan d 
diiu kien chuin ft nhit 24 gid trudc khi xac dinh 
eac tfnh chit vi ciu trdc. 

3. Phuang phap nghien cufu 

Nghien edu kha nang chay nhdt cua vat lieu 
compozit EVA/O-MMT trong qui trinh trgn 
hgp ndng chay dua vao giin dd md men xoan -
thdi gian trdn dugc ghi bdi phin mim Polylab 
3.1 kit ndi vdi thie't bi iron ndi Haake. Danh gii 
kha nang bdc tieh ldp va phan tin cua O-MMT 
trong polyme compozit nhd gian dd nhiiu xa tia 

X (XRD) ghi tren may Siemes D 5000 (Ddc) vai 
bdc xa Cu Ka, X, = 0,154 nm. Tia X dugc quet 
theo gdc 29 td 0,6 den 10° vdi tdc do 0,37sec. 
Khoang cich giua cic ldp O-MlVIT (d) trong 
compozit dugc tfnh toan dua vao pic (001 va 
002) theo phuang trinh Bragg 2dsin9 = nX. 
Nghien cdu cau trdc bi mat va ciu tao pha cua 
vat lieu bing kinh hien vi dien tu quit (SEM) 
Jeol 5300 (Nhat Ban). Tfnh chit dien ciia vat 
lieu duge xic dinh tren thie't bi TR-IOC 
(ANDO- Nhat Ban), theo tieu chuin ASTM D 
150, d tin sd 30 kHz. Dien ap danh thung (EJ 
dugc xic dinh tren thie't bi AHH-70 (Lien Xo 
cu), do d tin sd 50 Hz vdi tdc do tang dien ap la 
500 V/sec, theo tieu chuan ASTM D149-64. 

Ill - KET QUA VA T H A O LUAN 

1. Nghien ciru anh hudng cua ham liiong 0-
M M T den kha nang chay nhdt cua vat lieu 
compozit EVA/O-MMT 

Khi nang chay nhdt cita vat lieu dugc phan 
anh tren giin dd md men xoin-thdi gian ghi 
dugc trong qui trinh trdn ndng chiy EVA vdi 
eie him lugng O-MMT khic nhau d 160°C 
(hinh 1). 

0 

EVA 
EVA/1% clay 
EVA/3% clay 
EVA/5% clay 

441#fft |» |)4r$Vl^ 

1 

Thdi gian iron, phdt 
Hinh 1: Gian dd mdmen xoin cua EVA vi cac miu compozit EVA/O-MMT 

So sinh cic gian dd md men xoan cua cic 
miu EVA va EVA/O-MMT vdi cic ham lugng 
O-MMT 1%, 3% va 5% ta thay, ban dau, su cd 
mat cua O-MMT da lim giam md men xoan cua 
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EVA. Nguyen nhan la do cac hat O-MMT vdi 
kfeh thudc nhd mjn cd kha nang bdi tran td't cho 
cie hat EVA khi chung edn d trang thai rin, nhd 
vay lam giam manh ma sit ndi giua cac hat 



EVA. Khi EVA chay mem dan, su bam dfnh va dn dinh (khoang 1,5-2 phdt trdn). Md men 
tuang tic giua O-MMT va EVA tang lim cho xoin dn dinh ciia vat lieu compozit EVA/0-
md men xoin cua he tang len va dat din gii tri MMT tang theo ham lugng O-MMT (bang 1). 

Bdng 1: Md men xoin EVA vi compozit EVA/O-MMT d cic thdi gian trdn khac nhau 

Miu 

EVA 

EVA/1 %0-MMT 

EVA/3%0-MMT 

EVA/5%0-MMT 

Md men xoin (N.m) theo thdi gian iron 

0,5 phut 

11,22 

6,90 

6,02 

6,13 

1 phut 

9,10 

8,32 

7,16 

7,05 

1,5 phut 

8,57 

8,57 

8,60 

8,58 

2 phdt 

8,25 

8,47 

8,64 

8,73 

2,5 phdt 

8,05 

8,18 

8,30 

8,60 

3 phdt 

7,87 

8,08 

8,25 

8,53 

Nhu vay, khi them O-MMT vao EVA thi md 
men xoin ban diu cua he giam xud'ng vi he cin 
ft nang lugng han trong qui trinh trdn hgp d 
trang thii ndng chiy, mdt diiu kien rit thuan lgi 
eho viee gia edng che' tao vat lieu compozit 
EVA/O-MMT theo phuang phip trdn hgp true 
tiip d trang thii ndng chay. Hien tugng niy, 
theo chung tdi, chi cd the la do trong he da xiy 
ra su tuang tic td't giua pha nin EVA vdi O-
MMT (cac nhdm OH bi mat eua O-MMT 

tuang tae vdi cac nhdm >C=0 va -C-O-C- cua 
EVA). 

2. Gian do nhiiu xa tia X (XRD) cua vat lieu 
compozit EVA/O-MMT 

Hinh 2 trinh bay gian dd nhiiu xa tia X 
(XRD) cua O-MMT vi eua vat lieu compozit 
EVA/O-MMT vdi cac him lugng O-MMT khac 
nhau. 

• 

1 
i s - X^sir; 

h 
ill 

1 ' . V.' 

\ 

Hinh 2: Gian dd nhiiu xa tia X cua O-MMT (A) vi cua cic miu EVA /O-MMT chda 
1% O-MMT (B); 2% O-MMT (C); 5% O-MMT (D) 

Tren phd nhiiu xa tia X cua 0-MlVIT (dudng 
A) ta tha'y xuit hien pic a gdc 29 = 2,319° tugng 
dng vdi khoing each ca ban doo, = 38,07 A = 
3,807 nm (dac trung cho clay da bie'n tfnh) vi 
pic d gdc 29 = 4,554° tugng dng vdi khoang 
cich CO ban d,„2 = 19,39 A (dac trung cho clay 

tu nhien). Cac pic dac trUng nay tren phd XRD 
cua cic miu compozit chua 1%, 3% va 5% O-
MMT (cic dudng B, C, D) da dich chuyen vi 
phfa gdc nhd theo chieu tang cua ham lugng O-
MMT. Diiu dd chdng td ciu trdc ldp cua MIVIT 
chua bi phi vd mi chi xay ra su md rdng khoing 
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cich gida cic ldp O-MlVTr khi trdn hgp nd vio 
EVA ndng chiy. Mdc do md rdng khoang each 
niy tang theo sti tang ciia him lugng O-MlVTr 
dua vao (bang 2). Dac biet, bang 2 cdn cho tha'y. 

khoang each giua cac ldp d phan clay da bien 
tinh (doo,) tang gap gan 3,3 lin su tang khoang 
each giiia cac ldp d phin clay chua bie'n tfnli 
(do02)-

Bdng 2: Khoang cich co ban giua cic ldp O-MMT da bie'n tfnh dooj va 
O-MMT chua dugc bie'n tinh doo2 

Miu 

doon A 

do02' A 

O-MMT 

38,07 

19,39 

1% O-MMT 

39,01 

19,74 

3% O-MMT 

39,11 

19,80 

5% o-Mivrr 
40,41 

20,06 

Theo ehdng tdi, su chen cie dai phan td 
EVA vio giua cae ldp O-MMT va su tuang tic 
gida C=0 va -C-O-C- cua EVA da chen vdi cac 
nhdm chdc cua O-MMF li nguyen nhan lam 
tang khoing cich co ban giua cac ldp O-MIMT 
trong EVA. Cie tuang tac niy xay ra trong 
phan clay da biin tfnh manh han d phin clay 
chua bie'n tfnh. 

3. Anh hien vi dien tii quet cua vat lieu 
compozit EVA/O-MMT 

Td cic anh hien vi dien tu quet (SEM) ciia 
vat lieu compozit EVA/O-MJVTT vdi cac ham 
lugng O-MMT td 1 - 4% cd the di ding quan 
sit tha'y su phu thudc cua ca'u true hinh thii va 
su phan bd cua O-IVIMT trong nin EVA vao 
lugng O-MMT dua vao. 

* ° - ' - ^ - " ' -••^•^•-"-r'ri--i'-f i f i i f i i a 

a b 
Hinh 3: Anh SEM cua vat lieu compozit EVA chda (a) 2 % O-MMT; (b) 3 % O-MMT 

Tren anh SEM cua cic vat lieu compozit 
EVA chda ham lugng O-MMT < 2% (hinh 3a) 
ta tha'y da sd cic hat O-MMT (miu tring) cd 
kich thudc nhd td vai chuc nm de'n gin 100 nm 
va 1 sd it hat cd kich thudc khoing 700 nm. 
Nhin chung, chdng phan bd tuang ddi ddng diu 
trong polyme nen. Trong khi dd, d cac vat lieu 
compozit EVA chda > 3% O-MIVTr (hinh 3b), 
ngoii cic hat O-MMT cd kich thudc nhd ndi 
tren cdn quan sit thiy cic hat cd kich thudc ldn 
gin 1 pm va su phan bd cua chung trong nin 
EVA kem ddng deu han so vdi 2 miu tren. 
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Nguyen nhan cua cic hien tugng nay cd the la, 
trong diiu kien chi tao, d him lugng O-MMT > 
3% mdt phin cic hat O-MMT da kit dam lai 
khie'n chdng khd phan tin ddng deu trong pha 
polyme nin, din de'n hieu qua tuang tic ciia 
chdng vdi pha polyme bi han che. 

Tu kit qua phan tich bing SEM vi XRD co 
the kit luan rang vat lieu EVA/O-MMT 
compozit thu dugc bing phuang phap trdn hop 
ndng chay cd ca'u trdc nano-compozit chen ldp 
xen lin ciu true micro-compozit. 



4. Tinh chat dien ctia vat lieu compozit 
EVA/O-MMT 

Thdng thudng, ngudi ta dinh gia ti'nh chit 
dien eiia vat lieu thdng qua cic dai lugng hing 
sd dien mdi (e) (dac trung cho do phan cue ciia 
cic phin td phan cue dien trong vat lieu dudi tic 
dung cua dien trudng; tdn hao dien mdi 

(tan5) (dac trung cho su tdn that nang lugng 
dien dudi dang nhiet nang cua vat lieu cich 
dien); dien trd suit khd'i (pv) va dien trd suit 
mat (ps) (dac trUng eho su cich dien) va dien ip 
dinh thung (Ej,) (dac trung cho do bin dien cua 
vat lieu trong dien trudng). Cac kit qui do ludng 
tinh chat dien cua vat lieu compozit EVA/O-
MMT d tan sd 30 kHz (bing 3). 

Bdng 3: Anh hudng cua him lugng O-MMT de'n cic tinh chat dien cua 
vat lieu compozit EVA/O-MMT 

Ham lugng O-MMT, % 
0 
1 

1,5 
2 

3 

4 

5 

6 

2,29 
2,47 

2,48 

2,52 

2,54 

2,64 

2,69 

tanS 
0,009 
0,011 

0,012 

0,012 

0,013 

0,014 

0,015 

Pv, n.cm 
5,7.10*'" 
1,5.10*'" 

1,1.10*'" 

1,0.10*'" 

7,4.10*" 

5,8.10*" 

4,4.10*" 

Ps,f̂  
9,8.10*'" 
3,2.10*'" 

2,7.10*'" 

1,8.10*'" 

0,9.10*'" 

7,4.10*" 

3,2.10*" 

E,„ kV/cm 
292 
296 

312 
354 

340 

308 

302 

Td bang 3 tha'y rat rd. e va tanS cua cic vat 
lieu compozit EVA/O-MMT diu ldn han, cdn 
dien trd suit khd'i, p\. vi dien trd suit mat, p, 
ciia chdng lai nhd han cic dai lugng tuong dng 
cua EVA ban diu. Theo chiiu tang ham lugng 
O-MMT trong compozit thi e va tanS tang nhe, 
trong khi pv va p, lai giam din. Nguyen nhan 
cua cic hien tugng neu tren la do trong khoang 
O-MMT cd nhiiu nhdm phan cue manh nhu 
Si04, AlOft, -OH vi mdt sd cic ion nhu amoni, 
Na*, K*, Al'* din de'n su gia tang hing sd dien 
mdi cua vat lieu compozit. Mat khac, kfeh thudc 
cua hat O-MMT nhd (d cap do nano), di phan 
tan trong EVA khiin cho khoang each gida 
chdng rit gin nhau. Su tuang tic dien giua cac 
phin td mang dien khi dugc dat trong dien 
trudng din din lam tang tdn hao dien mdi va 
lam giam dien trd suit khd'i cung nhu dien trd 
suit mat khi tang him lugng O-MMT. 

Tu bang 3 cdn thay, dien ip danh thiing (Ej,) 
cua vat lieu compozit EVA/O-MMT ldn han so 
vdi EJ, cua EVA ban diu, tang theo su tang ciia 
ham luong O-MMT vi dat gii tri cue dai d ham 
lugng O-MMT 2% (Ej, = 354 kV/cm = 3,54.10' 
V/m), sau dd, lai giam khi tiip tuc tang ham 

lugng O-MMT tdi 5%. Hien tugng tang dien ip 
danh thimg cua vat lieu compozit cd thi giii 
thi'ch bdi su tuong tac tdt giua O-MMT vi nin 
EVA lam cho ca'u trdc nano chen ldp ciia vat 
lieu compozit chie'm uu the, trd nen chat che 
han, nhu da thio luan inh SEM cua cic miu. 
Khi him lugng O-MMT trong EVA tang len 
qua 2%, cd thi, trong qua trinh trdn ndng chay 
tren may iron ndi, da xay ra su kit dam cua cac 
hat O-MMT "du" khiin su phan tin va tuong tic 
eua chung vdi pha polyme nin bi can trd va ca'u 
true cua vat lieu thu dugc chu ye'u la ciu trdc 
micro, kem ddng diu vi chat che, dan din Ej, 
cua vat lieu giim. Dd'i chiiu vdi tai lieu [12], 
trong dd neu da sd cac vat lieu each dien sd 
dung polyme nhiet deo nhu PE, PVC da hoi 
deo, PP, PA... e cd gia tri nhd hon 10, cdn Ej,~ 
lO'V/m, cd the kit luan vat lieu EVA/O-MMT 
compozit thu dugc li vat lieu cich dien td't khi 
ham lugng O-MMT bing 1,5 va 2%. 

IV - KET LUAN 

1. Da che tao dugc vat lieu compozit tren co 
sd EVA va O-MMT bing phuang phip trdn 
ndng chay d 160"C. Su cd mat cua O-MMT da 
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lam giam md men xoin ban diu cua he, mdt 
diiu kien rat thuan lgi cho viec gia cdng chi tao 
vat lieu compozit EVA/O-MMT theo phuang 
phip trdn hgp trite tie'p d trang thii ndng chay. 

2. Trong dieu kien che tao, EVA da chen 
vao khdng gian gida cie ldp cua O-MMT va 
tuong tic vdi chung, din de'n su md rdng 
khoang each giua cic ldp O-MlVrT. Tuy nhien, 
su tuang tic nay (xiy ra d phin clay da bie'n tinh 
manh han d phin chua bie'n tfnh) chua du manh 
de phi vd cau trdc ldp cua O-MMT. Kit qua la, 
vat lieu compozit EVA/O-MMT thu duge cd cau 
true nanocompozit chen ldp xen lin ciu trdc 
micro compozit. 

3. Vat lieu compozit EVA/O-MMT thu dugc 
ed eac tfnh chat dien dap dng yeu cau cua vat 
lieu each dien td't. Dien ip dinh thung dat gia tri 
cue dai d him lugng O-MMT 2%. 

Cdng trinh ndy Id ke't qua ciia de tdi Nghien 
ciru ca bdn do Bg Khoa hgc vd Cdng nghe tdi 
trg. 
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