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TOM TAT: Var liév nanocomposite phdan hiy sinh hoc trén co so hén hop tinh
bot va poly(vinyl alcohol) da dwoc tong hop thanh céng bang phwong phdp dung dich. Cdc
vdt ligu thu duoc déu cé pha phdn tdn o kich thudc nanomet véi cdc ham lwgng khodng sét
montmorillonite thay doi tir 3, 7, 9, 11, 13 dén S0phr (parts per hundred resin). Hinh thdi
cua hén hop tinh bt va poly(vinyl alcohol) ciing c6 su thay déi khi c6 si hién dién cua pha
phan tan nano. Kich thuée nano cia pha phan tan duwgc khao sdt bang phé nhiéu xa tia X géc
hep (Small Angle X-Ray Diffraction-SAXRD) va kinh hién vi dién tir truyén qua
(Transmission Electron Microscope-TEM). Hinh thdi cua hén hop va vat liéu
nanocomposite dwoc phdn tich bang kinh hién vi dién tr quét (Scanning Electron
Microscope- SEM).

Tir khéa: nancomposite, biodegradable, starch, poly(vinyl alcohol).

1.GIOI THIEU

Trén thé gi6i hién nay co rat nhiéu nghlen ctru vé nhwa phan huy sinh hoc nhim lam giam
6 nhiém moi trudng do phé thai 12 nhua gay ra. Tuy nhién chua cé céng trinh nao cho ra san
pham nhura phén hay sinh hoc c6 gia thanh, tinh chét va phuong phap gla cong c6 thé canh
tranh va thay thé duoc cdc loai nhwa chdm phan hay hu;n dang duoc sir dung trong cac Iinh
vuc bao bi, vat liéu xay dung, hay ndng nghiép. Mot s& sin phim bao bi, mang nhya dugc
sin xudt tir Polypropylene Poiyethylehe (PP, PE) tron v6i tinh bt vira xuét hién trén thi
truong trong va ngoai nuéc thoi gian qua da dap (g dwgc yéu cau canh tranh véi cic loai
nhua cham phén huy, nhung lai dugc khang dinh 13 khong ¢6 kha ning phan huy sinh hoc va
con gay hai cho moi truong [1-3]

Trong thdi gian gén ddy, nhidu cong trinh nghién ciru trén thé gidi tip trung nghién
ctru vé hdn hop tinh bot nhiét déo va nhya Poly(Vinyl Alcohol) (PVA) nhu 13 huéng giai-
quyét tdi wu cho véin dé nhwa chim phan hiy. Tuy nhién, két qua nhiing nghién ciru nay van
chua tao dugc san pham cé tinh chat c¢6 thé so sanh ngang v&i céc loai nhua cham phan huay
thudng duoc sir dung nhu PP va PE [4-14] Vit liéu polymer nanocomp051te sir dung khoéng
sét Montmorillonite (MMT) phan tan & kich thuéc nanomet cé nhiéu wu diém nhu lugng
chét dén thap, than thién v&i moi trudng va gia ting dang ké tinh chit so véi polymer nén.
Mot s6 tinh chat dugc cai thién cia vat lidu _polymer nanocomposnte la tang do bén co ly
(modul, ting suét), d bén nhiét, giam tinh thdm khi, giam kha ning béc chay, ting tbc dd
phan hiy sinh hoc,.. .[15-18]. Do d6, vt li¢u nanocomposnte phén huy sinh hoc trén co s¢
tinh bot va PVA duoc tong hop thanh céng (c6 cu tric nano) sé& c6 kha ning thay thé dugc
cac loai nhyra cham phén huy PP, PE.

Trong cong trinh ndy, ching t6i tdp trung khdo sat kha ndng phan tin ¢ kich thudc
nano cia khodang MMT khi du goc don véi hén hop nhwa nén lati nh b 6t nhi ét déo va
Poly(Vinyl Alcohol) ciing nhu anh huéng ctia khodang MMT dén hinh thai cia vat liéu tao
thanh.
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2. THU'C NGHIEM

2.1. Nguyén liéu

Tinh bdt sén nhap tir Thai Lan cia cdng ty TNHH Kim Ngén, TpHCM. PVA 205 cia
cong ty Poval Kurray, Nhét Ban (Mn=10000 g/mol, d6 thuy phan 90%). Khodng MMT N757
cua cong ty Sud- Chemie, Phap. Chat hoa déo Glycerol, Trung Qudc. TAt ca hoa chat ding
truc tiép khong can xir 1y lai.

2.2. Phwong phap thuc hién

Diéu ché hén kgp tinh bot nhigt déo va PVA: Hon hop tinh bot:PVA:glycerol
(100:20:30) dugc cho vao nudce va khudy tron & nhiét d6 90 C trong 8 gio. Ty I€ pha ran/nudc
la 1/10. Dung dich sau khi khudy trén duge db khuén va sdy tao mang & 45°C. Mang dugc
phén tich hinh théi bang anh SEM.

Diéu ché vat li¢u nanocompos:te phén hiy sinh hoc: Tucmg tw qui trinh trén nhung
thoi gian khudy duge thay déi 1a 8, 12, 16 gid. Thoi gian khudy t6i wu dugc khao sit bang
pho SAXRD. Ham lugng khoang sét MMT dugc thay ddila 3, 7,9 11,13 va 50phr (so
v&i ham lugng tinh bot). San pham dugc chup phd SAXRD va anh TEM dé xé4c dinh ciu tric
nano.

" 3.KET QUA - BIEN LUAN

3.1.Khio sat hinh thai hoc ciia hdn hop tinh bt nhiét déo va PVA

Quan sit anh SEM ciia hdn hop tinh bt va PVA sau khi tinh bdt duge héa déo & nhiét
dd 90°C trong 8 gid (hinh 1), ta thdy cdu trac hat cia tinh bot ph?m 16n da bj pha v va
khéng c6 s tich pha glu’a tinh bt nhiét déo va PVA. Hén hop cé su tuwong hop la nhd lién
ket hydro lién phan tir gitta tinh bgt va PVA [10]. Tuy nhién, quan sat ky trong ving a va b
van con nhirng hat tinh thé tinh bot nho 6 kich thude khoang 0,5 dén 200m. Nhimg hat tinh
bdt nhé nay chua bi phd v& cdu tric két tinh do d6 khé tao lién két lién phan tir vi PVA.
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Hinh 1. Anh SEM cua hon hop tinh bot:PVA:glycerol (100:20:30).

3.2. Khio sat thoi gian khudy tron va ham Iwgng MMT

Quan sat cac phd nhiéu xa tia X géc hep duoc chup tir 0, 5% dén 10° cia hdn hop tinh
bot:PVA: glycerol: MMT véi ham luovng MMT la 15phr & cac thoi glan khudy tron 8, 12 va
16 gio (hinh 2), ta thdy thoi gian khudy tron ting tir 8 gioy dén 12 gid, dinh phd dic tru'ng
ctia cho khoang cach hai 16p cia khodng MMT la dgg; téng tir 6,46nm 1€n 9,32nm. Diéu nay
cho thiy khi ting thdi gian khudy tron, kha ning dan xen ctia cic mach tinh bt va PVA vao
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giira hai 16p khoang sét ciing tang dang ké. Tiép tuc tang thoi gian khudy trén dén 16 gio, ta
thu duoc trén phd SAXRD mét dinh phd rong c6 cuong d6 thip dic trung cho phin khodng
MMT tich tu khéng thé duoc néng rong hon nira vi ham luong 15% la kha cao d6i voi vat
liéu nanocomposite.
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Hinh 2. Phd SAXRD ciia hdn hop tinh bot:PV A:glycerol: MMT (100:20:30:15) & céc thoi gian khuéy
khéc nhau: 8 gitvr (1), 12 gio (2) va 16 gio (3).

Pé xic dinh 4nh hudng cia ham luwong khoing sét MMT dén chu tric cua
san phim nanocomposite, cdc hdn hop tinh bot:PVA: glycero:tMMT (100:20:30:X) véi X
la ham lugng cua khodng sét dugc thay dbi tir 3phr dén 50phr. Quan sat cac phd SAXRD
thu duoc trén hinh 3, ta nhan thiy, & ham lugng 3phr MMT khéng xuat hién dinh dic trung
doo1, chung to cac lcrp khoang sét da tach 16p va ton tai & cau trac mat trat tw. O ham luong
7phr va 9phr MMT, c6 nhitng dinh phé rét nhé va khéng ro rang, co thé 1a dac trung cho mot
lugng nho khoang sét MMT bi tich tu. Khi ham lugng tang dén I]phr va 13phr MMT, su
tich tu cang rd rang hon béi cac dinh pho dac tnmg dgo; ngay cang cao va nhon dan.
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Hinh 3. Phé SAXRD ctia hdn hop tinh bot:PV A:glycerol: MMT (100:20:30:X).

Khi ham lwong khoang sét MMT ti'ép tuc duoc ting 1én dén 50phr, quan sat phd SAXRD
trén hin‘h 4, ta nhan thay mdt dinh pho dog rit nhon va cao. Piéu nay cho thay khoang sét
MMT t6n tai chi yéu & céu tric dan xen ¢ trdt tw, khoang céch giita hai I6p dat sét khoang
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11,8nm. Nhu vdy, khi cang tang ham lugng khoang set, cdu tric nano cha vit liéu
nanocomposite chuyén din tir cAu tric tich 16p hoan toan mit trat tw (exfoliated structure)
sang cau triic dan xen, trat tr hon (intercalated structure), trong d6 ¢ nhitng ham luong trung
binh xuét hién céu truc hén hop vira tach 16p vira dan xen. Quy ludt trén ciing rat phi hop véi
nhimg nghién ciru tdng quan vé vét liéu nanocomposite clia nhiéu tac gia trén thé gici [15-18].
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Hinh 4. Phd SAXRD ciia hén hop tinh bot:PVA:glycero:MMT (100:20:30:50)

3.3.Céu triic nano va hinh théi ciia vt liéu nanocomposite

pé khi"mg dinh rd hon v& cAu tric nano ciia khodang MMT phén tan trong hén hop, anh -
TEM ciia hdn hop tinh bot:PVA:glycero:MMT (100 20:30:7) da dugc khao sét. Quan sat trén
hinh 5 cho ta thay 16 khodng sét phén tan & ca dang chu tric dan xen (vilng a) tach lo'p
(ving c) va hén hgp (vfmg b). Trong do, cu truc tach 16p chiém wu thé. Két qua nay ciing
rét phu hop véi nhimg két qua khao sat bing phd nhiéu xa tia X _g6c hep & muc 3.2. Nhu
vay, khoang sét MMT cé kha ning phén tan kha dé dang trong hdn hop nhya nén tinh bot
nhiét déo va PVA cho cau triic nano dang tach 16p hay dan xen phu thudc ham lugng MMT.

Hinh 5. Anh TEM ctia hon hop tinh bot:PVA:glycero:MMT (100:20:30:7)
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Hinh thai ciia hdn hop tinh bot nhiét déo va PVA ciing c6 thay ddi khi c6 sur hién dién cua
khoang MMT. Quan st trén hinh 6, ta nhan thdy, bé mit cia hén hop khéng phang, co
dang vay & mét sb ving (ving a,b). Nhing ving nay co6 thé do anh hudng cia chét dén
MMT. Tuy nhi€n, van khong quan sat thay hién twong tach pha giira tinh bt va PVA.
Piéu nay cho thay MMT khéng lam anh huéng dén kha nang tuong hop cua hai nhya nén.
Céc hat tinh thé nhd cia tinh bt cling giam. Do dé kha nang tuong tac hydro lién phén tir
cang tang.

Hinh 6. Anh SEM ctlla hdn h(_rp tinh bot:PVA:glycerol:MMT (100:20:30:7).

4.KET LUAN

Nghién ciru nay da tong hop thanh cong vt liéu nanocomposite phan huy sinh hoc trén
co s& hon hqp tinh bdt nhiét déo, PVA va MMT. Pha phén tin MMT cta vt ligu c6 cAu tric
nano. Dang ciia cu tric nano (dan xen, tach lép hay ca hai) tuy thuéc vao ham lugng cua
khoang MMT. Khéng c6 hién tugng tach pha khi c6 thém sy hién dién cua chat don MMT
Kha ndng phén tan cia MMT trong hén hop nhua nén 1a rat tét vi c6 rat it nhya nén cé thé
phén tan dén S0phr MMT ma van giit dugc cau tric dan xen.

Tir két qua ban dau néu trén cho thiy rat c6 kha ning cai thién dugc nhitng khuyet diém
trong tinh chit ctia hdn hop tinh bot nhiét déo va PVA bang cach sir dung chat dén MMT
phén tén ¢ kich thuéc nanomet. Cac két qua vé tinh chit cha vat liéu nanocomposite ndy sé
duoe tiép tuc nghién ciru.

STUDY THE STRUCTURE OF BIODEGRADABLE NANOCOMPOSITE
ATERIAL BASED ON THERMOPLASTIC STARCH
AND POLY(VYNYL ALCOHOL)

Truong Phuoc Nghia, Tran Quang Thuan, Dang Tan Tai, Ha Thuc Huy
University of Natural Sciences, VNU-HCM

ABSTRACT: Biodegradable nanocomposite material- based on thermoplastic starch
and poly(vynyl alcohol) has been successfully synthesized by solution casting method. The
clay contents using as nano-filler are 3, 7, 9, 11, 13 and 50phr. All of these products have

Trang 66




TAP CHi PHAT TRIEN KH&CN, TAP 12, SO 03 - 2009

nano-structures. These structures of montmorillonite dispersing phases are studied by Small
Angle X-Ray Diffraction machine (SAXRD) and Transmission Electron Microscope (TEM).
Morphology of the blend of thermoplastic starch and poly(vynyl alcohol) changes when
montmorillonite is added. The morphologies of polymer blend and nanocomposite materials
are characterized by Scanning Electron Microscope (SEM).

Keywords: nancomposite, biodegradable, starch, poly(vinyl alcohol).
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