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KHAO SAT KHA NANG KHAU M ANG HON HQP TINH BQT/ POLY(VINYL
ALCOHOL) B ANG ACID CITRIC

Tran Thao Nguyén, Ngugn Thi Tuyét Diém, Pang Tan Tai
Truong bai hoc Khoa lvc Ty nhién,PHQG-HCM
(Bai nhin ngay 24 thang 01dm 2011, hoan ¢hh sra chra ngay 25 thang 10am 201])

TOM TAT: Trong thyi gian gin day, mit s nghién @u trén thé gisi déu tip trung vao dng

cuong sr twong tac gira TPS va PVA hix bién tinh n hpp nay king nhéu tdc nhandé hdn hop dat

duoc tinh chit co tot hon, 1ing dung trong vic cké tzo Vit liéu phan y sinh ke, Ngoai ra, vi @ tinh

bét va PVAdéu la polymensa nuéc nén lan hpp nay d@ng cé kla ning thim nuéc rat mgnh. Dé giam

dé tham nudc, bién tinh Bn hpp qing 1& mbt yéu @u ain thiét. Mét trong nhiing bién phap &ing arong

tinh ning @ ly va giim dé tham neoc 1a khau rang giza TPS va PVA. Nghiénra nay cho thy acid

citric ¢6 khi nang khau mang, ting arong tinh clat co ly cia hon hop TPS va PVAJong thvi dé tan

trong neéc aia hon hop giam dén 40%.

Tir khoa: phan hiy sinh ke, hon hpp tinh kit va PVA, acid citric, khau amg.

GIOI THI EU

Nhiéu loai nhya ©ng hop nhr PS, PP va
PE dangduoc ar dung ong réi trongdoi séng,
dac biéet la trong céng nghp bao bi. Nbing
hién nay, & 6 nhém ning hoi cac rac thi tu
nhya dang t& thanh dn dé nghiém tong trén
toan &u. Vi vay trong hai thp ki qua \it liéu
phan hiy sinh fpc dangdugc chd tong nghién
ciu dé thay tt cho nlitng laai nhya nay.
Nhitng polymer sinh &c tir tw nhién nlx tinh
bot, xenluloay va chitosaniuoc thir nghiém dé
sin xuit polymer phan ty sinh kyc 91517
Trong $ nhiing nguyén ku nay, thi tinh bt
dugc xem nlr mot nguyén Igu hira ken vi né
¢6 ngwn goc tr nhién va tinh Kiu qua kinh &

cao do @ sin xuat®?,

Tuy nhién,nlroc diém chinh @a nhing
vat liéu phan ly sinh lpc chi dua trén tinh Bt

la tinh clit co ly kha thip vado hiat nréc cao

lam han ck kha ning ang ding aia chingbé
khic phuc nhitng nhroc diém nay naoi ta tién
hanh 40 hn hop tinh Bt voi nhitngpolymer
téng hyp khack?+?",

Trong $ nhitng tBn hop tinh t/polymer
phan fiy sinh ke thi Bn hop tinh HYPVAL®
101721 qugc coi 1a mdt dai dien xuit sic nhy
tinh trong hyp cao ki nang phan By sinh
hoc.

Bén anhdé tinh clit co ly va tinh khang
nudc cia Vit lidu duoc ci thién bing phrong
phap khau mng. Mot 5 tac nhan khau amg
dugc ar dyng nhr acid boric, borax, UV,
glutaraldehide, acid citric,.>.* Trong
dé acid citricdangduoc nghién ¢u rong rai vi
tinh thén thin v6i mbi truong, con ngoi va

gia thanh @ng trong ddi ré.

VAT LI EU — PHUONG PHAP
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Hoa chét

Tinh bot bip (S) - Sigma-Aldrich, ala
khoang 73% amylopectin va 27% amylose
Polyvinyl alcohol PVA-205 - Poval Kuraray
Co. ( Nt Ban), c6 tong lhrong phan &
Mn=10.000g/moldé thay phan 90%. Cit héa
déo Glycerol (GHgOs), do tinh khiét 99,1%;
chit khau mang acid citric (AC); c6 xét xir
Trung Quc; chit xtc tac NaHPO, — Merk.

Pidu ché mang Tinh bt nhigt déo / PVA (
TPS/IPVA)

Mang TPS/PVA duoc ché tao hing
phrong phap dung idh, Wi chit héa @do |a
glycerol. Cho 5¢ tinh @&, 5g PVA va 90g uéc
vao mdt binh du. Nang nhit do dén 90°C,
ddng thyi khudy hdn hop dén khi ao dung dch
dong nhit. Cho tr tir 3g glycerol vao dungidh
trén, ¢ nhiét d6 65°C. Saudd,nang 4i nhiét do
cua ke |én 96C va khidy déu trong 3gb. Cui
cung, dung @th duge d6 ra mdt khay king
nhya PP,dem 4y kho & 50°C trong 2 ngay,
thu duwoc mang TPS/ PVA. fMé thanh phn vé
khéi lugng TPS : PVAduoc cho trong Bng 1.

Bang 1 Thanh phn vé khdi lugng TPS: PVA trong mang TPS/PVA

Mau B P10 P20 P30 P40 P5( P6D P70 P80 H90 PVA
B 100 90 80 70 60 50 40 30 20 10Q 0
PVA 0 10 20 30 40 50 60 70 80 90 10(1)

Khé&u mang TPS/PVA

Quy trinh dugc tién hanh tong tr nhr
trén. AC dugc cho vao dungidh TPS/ PVA,
saudé thém cht xdc tac Natri hypophosphite
(chiém 50% so i AC). Phin tng khau rang
dugc tién hanhé 90°C trong 4h. Mangiuoc
tao trén khudn nia PP sau khidy kho dung
dich & 50°C trong 2 ngay. Bin hop TPS/PVA

vé6i chit khau mang AC duoc nung chan khéng
& 17°C dé thyc hién phan wng khau mang.
Nhiét o khau mang nay dra trén nghién @eu
cua Reddy &Yang (Nl), nim 2010™2. Phin
ing khau mng € dugc khio sato 17¢°C trong
nhitng thyi gian khac nhaut5,10, 15, 20, 25,
30, 35, 40 phat. Thanh fph cia nmiu khio sat

nhu sau:

Bang 2. Thanh pln cia miu TPS/PVA/AC diing kio sét thi gian khau nang

Mau TB (%) PVA (%)

Gly (%)

AC (%) NabPO; (%)

SPGC2 50 50

30 2 1

Sau khi cbn duoc thoi gian khau mng
t5i uu, thi nghém khio sat hamuong AC

dugc tién hanh i ham krong AC &ing tr 2-
10%. Thanh pin miu nhr trong Bing 3.
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Biang 3. Thanh pln cia miu TPS/PVA/AC klio sat hamuong chit khau mang

Ki hiéu TB (%) PVA (%) Gly (%) AC (%) NaH,PO, (%)
SPGCO 50 50 30 0 0
SPGC2 50 50 30 2 1
SPGC4 50 50 30 4 2
SPGC5 50 50 30 5 2.5
SPGC6 50 50 30 6
SPGC8 50 50 30 8 4
SPGC10 50 50 30 10 5

Kh#o sét tinh chit cia mang TPS/PVA
Po tinh cht co ly: Mang TPS/PVAdugc luu
trong dung éth K,CO; bdo hoa it ngay dé

tao d6 4m can ting. Miu duoc do kéo theo tiéu

chuin ASTM D882-02, trén may Universal

Tensile strength. ¢ do kéo 10mm/phat. Bt
qua module, ting sut, bién dang duoc liy
trung binhir 5 mu.

Phan tich nigit: Nhiét d6 phan fiy cia mu
dugc xéacdinh king phrong phap TGAG nhigt
do 25-600°C, thc d6 gia nhit 10°C/phat trong
moi traong Nb.

IR: kiém tra lién Kt trong mang TPS/PVA.
CAc niu duoc chiéu anh sang dang mang it
mong, king may phan tich ghEquinox 55, i
viing plé: 4000-500 crt

-Ph5 UV-VIS: Khao satdd trong @ia mang,
thong quado truyén qua Ga mau. Tat ca cac

mau duoc quét i buéc séng & 200 dén
1100nm. Dén tich miudemdo 1a 1 x 1 mrh
Po kha ning khang méc: théng quatd mat
khéi lugng (@6 tan) @a miu trong mrée theo
thoi gian, dugc tinh theo cong tic ! ;
wWi1i-w2
Do mit khéi luong: S= W1
Trongdé : W1 1a kidi lugng méu khd ban
dau.
W2 la ki lwong aia miu duoc

sy lai.
KET QUA VA BIEN LUAN
Ti 18 tdi wu ciia hén hop TPS/PVA

Két qua do kéo @a TPS/PVA theoitlé
thayddi duoc biéu dién trong hinh 1.
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Ung suat kéo

-
¥
= 4,83

ks P10 PI0 F30 P40 P30 FEO P70 PO P20 FVA
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Bién dang dut
218

113
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*PVA

Hinh 1. D4 thi biéu dién tng sut, bién dang aia Bn hop TPS/PVA Vi ti I¢ thanh pln khac nhau

Ta thly mdu TPS/PVAdéu c6 tng st
chay va bén dang dut cao lon so \6i mau chi
c6 TPS. Khiing ham frong PVA thitng st
va bén dang aia Fn hop ding ting din. Két
gua trén duoc giai thich la do PVA la rét
polymer mach thing c6 tinh do, con tinh bt
thi arng, gidn, nén vic thém PVA vaaia lam
taing tng st va bién dang cho Bn hop. Gia ti
module varng suit caa lbn hop TPS/PVAdat
t6i wu voi ti ¢ S:PVA la 50:5(iéu nay ctiing
to ring o ti 16 50% S va 50% PVA, liéné
hydrogen gita cac nhom OH trénauh tinh kit
va PVA la 6t nhit, tao sr twong hop tht nhit
gitra hai polymer nay, lamang khi nang chu
luc caa BN hop. Do d6, ti 1é S:PVA la 50/50
dugc cho 1a t 1& tot nhit d&& ché tao mang
TPS/PVA va kho sat & khau mang.

Kha niang khdu mang aia AC

Quan sat ph IR cia niu TPS/PVA cé va
khong c6 khau mng king AC (Hinh 2). Ta
thdy trong miu c6 va khéng cé khauang déu
c6 peak C=Qy khaing 1736 crit, la do nhém
chira acetate c6 trong PVA. Tuy nhi@fi véi
mau khau mang, arong do peak &n hon.
Ching © c6 thé c6 sr khau mang xay ra.

Pong thoi do tinh chit co Iy cua hai mau
c6 va khong c6 khauang, ta thudugc két qua
nhr trong king 4. Tinh cht mdu c6 khau
mang king AC cao bn hin so \6i miu khéng
khau mng .Diéu nayduoc giai thich la do AC
c6 nhém —COOH c6 & tao
nhém —OH @a tinh it va PVA lam cho cac

lien Kt voi

mach nay lién Kt chit ché voi nhau (Hinh 3).
Nho @6 ma tinh tong hyp ting va kh ning
chiu lyc cia MBn hop ding ting so i khong

c6 chit khau mng.
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Hinh 3. So d khau mng tinh Bt va PVA khi ding tac nhan axit carboxyligiwdc tac axit ( Yang &Wang,
1996; Yang et al., 1997 )

Trang 61



Science & Technology Development, Vol 14, No.T4- 2011

Bang 4 Tinh chit co ly cia miu TPS/PVA c6 va khong c6 khawng

Modul dan toi Bién dangdut
Mau (MPa) Ung suit chay (MPa) | (%)
TPS/PVA khéng KM 5.24 2.25 51
TPS/PVA KM hing AC 13.00 8.44 88

Anh hwéng cia ham hrgng chat khau mang

D truyén qua
Ham krong AC thayddi lam mit do lién

két trong \at liéu thayddi. Piéu naydugc thé

hién qua Kt qua do do truyén qua ling UV-vis
( Hinh 3). Khi hamiong cHit khau mng ting,
do truyén qua éa mau giam. Diéu nay cling
to khi ham lrong chit khau mng ting, Mt do

lién két trong \at liéu ding ting.

o 6
D
- % 4
E 2 SPGCO
S o] SPGC2
= SPGC4
5 2 SPGC5
3 4] SPGC6
SPGCs8
6 SPGC10
g |
T ' T T T T
200 400 800 1000

A(nm)

Hinh 4. B truyén qua éa cac niu khau nang khi hamirong AC thaydéi tir 0 dén 10%.

Tinh chit co' ly

Ham kong AC 6i uu duoc danh gia lag
4% khi khio sat tinh cft co ly (Bang 5). Khi
ham krong AC nto hon 4%, néit 46 khau mang

con tHip nén g lién Kt trong \at liéu chra
cao. Nheng khi AC wrot qua 4%, rat do lién
két nay qua nhiu, lam @n tré sy chuyén dong
cta cacdoan mach, lam it liéu arng gion va

dé tach pha, kéo theardy giam.

Bang 5.Tinh chit co Iy caa miu TPS/PVA khi hamuong AC thaydbi tir 0-10%

Mau Moduldan i Ung suit chay Bién dangdut
SPGCO 5.29 2.87 59

SPGC2 7.18 6.69 128
SPGC4 13.00 8.44 88
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SPGC5 12.37 7.27 82
SPGC6 14.33 4.98 56
SPGC8 247 4.94 40
SPGC10 19.47 5.76 48

D¢ khang ruéc

CAc miu duoc do do mat khdi lugng trong
nuéc theo thi gian dé danh gia nac do khang
nuéc cia cac mu sau khi khau eng.Két qua
biéu dién trong hinh 4. Ta riim thhy miu
SPGC4 caip mat khdi lugng thip nhit. Didu
nay ding phu lop vi két qua co ly caa nu

SPGC4. Nir vay c6 thi¢ khing dinh nfu
SPGC4duoc khau mng $t nhit, trong Bn
hop nay cé mit mang loi lién két chat ché
giita cac mch din dén tinh chat co ly tot vado
khéang mréc ciing cao.

bdng thyi su khau mang da lam gim &
lugng nhém —OH ¢ do trén TB va PVA nén

kha nang khang n6c cing ting.

Do mat khoi lwong

80 —4—SPGCO

70 {\*__.__._. =—5PGC2

60 / = SPGCA

- {11

50 / = SPGCS
< /

S 30 —0—5PGC8
20 4/_/,‘@— - SPGC10
10 //

0 __=.' T T T T T T T T 1
0 2 4 6 8 10 22 24 26 28
Thei gian (gi¢)

Hinh 5. Db thi biéu dién do mét khdi lugngaia miu khio sat hamuong theo thi gian

DPé bén nhiét ciia miu

Tién hanhdo TGA aia cac riu : TB, PVA, SPGCO0, SPGC4, SPGC&tiu thu dugc cho trong

bang 6.
Bang 6.Két qua TGA cia cac ru khau nang Wi ham krong khac nhau

Mau vong 1 vung 2 vung 3

Nhiét d(} T onl Tendl % m -an Tendz % m Ton3 Tend3 % m
B 57.37 178.22 12.686 179.34 363.43 58.311 364.2883.77 18.941
PVA 71.12 206.98 6.692 206.98 404.20 60.576 405.3823.81 22.549
SPGCO 55.49 174.18 7.920 176.16 409.00 62.165 409.0689.45 11.567
SPGC4 53.33 218.98 10.792 218.98 402.35 52.8[73 302.3186.16 11.879
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Ta thiy, mau SPGCO cé nht do phan fiy
thip naim trong khdng gira nhét phan tiy cua
TB va aia PVA. Piéu nay ctiing © do bén
nhiét caa miu khong cé6 AC khong cao. M
SPGC4 c¢6 nlgt @6 phan hiy cao ton tinh bt
va PVA, tr 218.98 - 402.3%C va c6do mat
khdi lugng trong ving phandy thip nhit
trong 4 mu. Ching ©® mau dugc khau mng

c6 d6 bén nhiét taing. Piéu nay ding duoc giai

KET LUAN

Nghién @tu nayda khio sat va timduoc ti
lé TPS:PVA bi uwu la 50:50.Pong thyi cho
thiy viéc diung AC khau mng Hn hop
TPS/PVA theo quy trinh tréda ci thién rat
nhiéu tinh @ va tinh khang wéc cia Hn hop
nhya, va hamuong 4% AC thi ru co tinh
chit co va tinh khang moc tdt nhit. Nghién

thich 1a do 4o duoc lién Kt tét gitta cac mch chu nay no ra trién vong cho véc cfe tao va

polymer trong it li¢u, lamdo bén aia vat ligu ing ding At liéu composite phandy sinh foc

tang Ién. vao trong &n xuat, nhat 14 trong cong nghp
bao bi- ¥n ran hién tai vé rac thi trén toan

cau.

ACID CITRIC CROSS —LINKING OF STARCH/ POLY(VINYL A LCOHOL) BLEND

Nguyen Thao Tran, Diem Tuyet Thi Nguyen, Tai Dang @n
University of Natural Science, VNU-HCM

ABSTRACT:In recent times, a number of studies worldwide Haeesed on strengthening the
interaction between the TPS and PVA or modifyinip weveral agents to achieve better mechanical
properties, in order to apply in the manufacturiafjbiodegradable materials. In addition, since both
starch and PVA are hydrophilic polymers, they haeey strong water absorption ability. In this
research, the possibility of cross-linking starélm$é using citric acid to improve their strengthdan
stability was examined. The study also showed ithgppct to limit water absorption of the blend emh
solubility of the mixture can be reduced to 40%.

Keywords:Biodegradable, starch and PVA blend, citric acichss linking.
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