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ABSTRACT

This study showed the effects of cross-linker and plasticizer ratio on
tensile mechanical properties and water absorption of biodegradable
polymers. Poly Vinyl Alcohol (PVA), cassava starch, glutaraldehyde (glu)
and glycerol (gly) were used as materials in this study. By using melt-
blending method, the samples were prepared by polydrive (Haake) and
hydraulic pressurised machine (Panstone). The results showed that using
crosslinker and plasticizer significantly improved the tensile mechanical
properties and reduced water absorption of the products (Biodegraded
polymer). The biodegradation of this material was also investigated. The
results showed that the biodegradability of the products was better in mud
than in moist soil environment. Due to the influence of cross-linker,
biodegradation of samples with cross-linked added was slower than that of
without cross-linked added samples. Morphology of the surface and the
structure of samples before and after biodegradation under studied
experimental conditions, including before and after crosslinker added
were observed by SEM (Scanning Electron Microscope).

TOM TAT

Bai bdo trinh bay két qua khdo sdt anh hwong ciia 1y 1é chat khdau mang va
chat héa déo 1én co tinh kéo va tinh hit nude cia vt liéu polymer phdn
iy sinh hoc. Cdc nguyén liéu sir dung trong nghién ciru nay bao gom Poly
Vinyl Alcohol (PVA), tinh bét san (TB), glutaraldehyde (glu) va glycerol
(gly), chiing dwoc tron lan vao nhau bang phirong phdp néng chay véi hai
thiét bi chinh dwoc sir dung la mdy tron kin Haake va may ép thiy luc
Panstone. Két qua khao sat cho thay ré hiéu qua sir dung chat khau mang
glu va chdt héa déo gly trong viéc cdi thién co tinh kéo va giam d¢ hit
nuwoc cua vat liéu nhwa nghién cieu. Ngodi ra, tinh phdan huy sinh hoc cua
vdt liéu ciing dwoc khado sat va két qua dwoc danh gia la vat liéu phan huy
trong méi trong bin tot hon so véi méi truong dat. Thém vao do, do anh
hieong ciia cac lién két ngang nén qud trinh phan hity ciia mau khdu mang
twong doi chdm hon so véi mau khong khdau mang. Cau triic bé mdt va bén
trong vt liéu trudc va sau khi phdn hiy trong hai moi truong dwoc phan
tich bang anh SEM.
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1 PAT VAN BE

Cung v6i sy phat trién cia nén kinh té, nganh
cong nghiép vat lidéu dang ngay cang c6 chd dimg
quan trong, dac biét trong d6 cd vat polymer. Vi
nhitng wu diém vuot trdi nhu: kha ning bét lira
cham, chéng thidm khi tot, bén trong cic moi
truong acid, base, gid thanh vira phdi, dé gia
cong,... nén cac loai vat liéu polymer da dugc s
dung rong rdi tir rat lau va ngay cang dugc ua
chudng hon. Diéu nay 1a nguyén nhan giy nén tinh
trang bao dong vé 6 nhiém moi truong va can kiét
ngudn tai nguyén thién nhién do vat lidu loai nay
chu yéu duoc tao ra tir cac san phém ctia ddu mo va
viéc st dung sinh ra rat nhiéu rac thai kho phéan
huy. Trudc tinh hinh do6, cac nha khoa hoc da, dang
va khong ngimg nghién ctru dé tim ra cac vat liéu
polymer mdi, cé kha nang phan huy sinh hoc, than
thién voi moi truong ma khong 1am cham tién do
phat trién ctia khoa hoc va ky thuat.

Két qua la trong nhitng nam gan day, co rat
nhiéu dé tai trong va ngoai nudc nghién ctru vé linh
vuc nay va dat dugc nhiéu thanh cong budc dau
(Tokiwa et al., 2009; Frost, 2010; Angellier et al.,
2006). Trong d6, cac nghién ctru vé hdn hop tinh
bot nhiét déo va nhua PVA duoc xem nhu la
huéng giai quyét tdi wu cho vin dé nhya chdm
phan huy (Lee et al., 2010; Othman et al., 2011;
Tudorachi ef al., 2001; Ramaraj, 2007). Tuy nhién,
cac két qua nghién ciru ndy van con nhiéu han ché
nhu: gid thanh cia vat liéu kha dét, co tinh tha”ip,
tinh hat nude cao,... chua thé sanh ngang vdi cac
loai nhya truyén thong nhu PP (polypropylene) va
PE (polyethylene). Dé phan nao giai quyet duoc
nhitng han ché trén, cic nghién ctru gan day tap
trung vao viéc bién tinh hdn hop PVA va tinh bot,
¢6 nhidu phuong phap bién tinh hdn hop nay nhu:
oxy hoa, methyl hoa, don soi, don dat sét, ghép
hodc bién tinh trén bé mit,. . Trong do6, phuong
phap khau mang duoc quan tam nhiéu nhat do tao
dugc lien két ngang bén trong vat liéu, diéu
nay gop phan dang ké vao viéc giam tinh hiit nudce
va nang cao co tinh. Do d6, viéc khau mang
thanh cong hdn hop polymer tir PVA va tinh bot
s& c6 kha ning thay thé dugc cac loai polyme
truyén thong.

Trong nghién ctru nay, chung t6i tip trung khao
sat ty 1& chat khau mang va chat hoa déo cho hén
hop polyme tao thanh tir PVA va TB duoc tong
hop lan ddu tién bang phuong phép tron néng chay.
Céc két qua khao sat dwoc danh gia dua trén két
qua do co tinh kéo, tinh hat nude, tinh phan huy
sinh hoc va ciu triic bé mit ciia polymer phéan hity
sinh hoc.
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2 PHUONG PHAP NGHIEN CUU
2.1 Nguyén liéu

Nhirng nguyén li¢u chinh str dung trong nghién
clru nay bao gdbm: Nhwa PVA, tinh bot sin, chat
hoa déo Gly va chit khau mang Glu. Trong d6, tinh
bot sin duge nhap tir Thai Lan cua cong ty TNHH
Kim Ngan, TpHCM, PVA 217 nhdp tir Singapore
My, = 11000, d¢ thuy phan la 88.33%, d§ tinh
khiét 96%, pH & dang dung dich 1a 5.8, d6 tro 1a
0.27%), Glycerol cta Trung Qudc, dung dich 25%
Glutaraldehyde ctia coéng ty thudc thiy san
Vemedim. T4t ca hoa chat dung tryc tiép khong xir
li lai.

2.2 Phwong phap thue hién

Phuong phép dugc thyc hién trong dé tai nay 1a
phuong phap tron néng chay véi 2 thiét bi gia cong
chinh dugc st dung 1a may tron kin Haake— Ptic
v6oi mad hi€u 1a Polydrive va may ép thuy luc
Panstone— Pai Loan v&i ma hiéu 1a P — 100 -PCD.

Hon hgp PVA/TBty 1& 6/4 theo trong luong
duoc can va tron déu trong ly nhua. Ty I¢ chét
khau mang Glu duoc khao sat 6 1, 2, 3,4, 5,6, 7,
8, 9 va 10 phﬁ?m tram theo khoi luong nhya nén
PVA va TB (phr). Tuy nhién trong bai bao nay chi
trinh bay Kkét qua ¢ 2, 5, 8, 10phr vi & cac ty 1€ nay
su thay ddi tinh chét cua vat liéu thé hién rd nhat.
Ty 18 chét hoa déo Gly ciing dugc thay dbi tir 30,
25,20 va 15phr dé xéac dinh ty 1& chat hoa déo t6i
wu cho hon hop khau mang. Hon hop niy dugc
trn so bd trong ly nhya va cho vao tron diéu hon &
nhiét do 125°C trong thoi gian 1a 25 phut, ¢ toc do
60 vong trén phut (rpm) trong may tron nong chay.
Tai day cac nhom hydroxyl trén cdc mach PVA
va TB da thuc hién mot phﬁn phan ung khau
mang v&i cac nhom carbonyl trong cac phan ti
glutaraldehyde tao nén lién két ngang giita céac
mach polyme. Hon hop sau khi tron déu duge dua
qua ép nong & diéu kién nhiét d6 ép 16n hon nhiét
do mau tron 1a 10°C, ap suét 1a 2000 psi, thoi gian
ép va thoi gian 1am ngudi lan luot 1a 900 va 300
gidy, cac lién két ngang giita cac mach polyme
dugc tiép tuc tao thanh trong giai doan nay. Sau
khi tao thanh, san pham dwoc phan tich tinh chit co
bang may do kéo Zwich/Roell- Dirc véi mé hiéu 1a
BDO — FB0O50TN, ciu tric bé mit va bén trong vt
liéu dugc quan sat br?mg anh SEM, cic mau
polymer c6 kich thudc theo tiéu chuan dwoc sdy
kho dén khéi lwong khong ddi sau d6 khao sat tinh
hat nuée bang cach ngdm mau vao trong nudc cit
& nhiét d6 x4c dinh va danh gia do ting khdi luong
clia mau theo thoi gian bang can hai sd. Tuong tu,
tinh phan hiy sinh hoc dwgc khao sat bang cach
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ch6n miu trong modi trudng bun va dit. Mau trude
va sau khi khao sat tinh phan huy sinh hoc dugc
sdy dén khéi lwong khong doi dé dam bao mau
khao sat da kiét nude. Sau d6, o giam khdi luong
clia mau theo thoi gian dugc xac dinh bang can
hai s6. Nhu vay, d§ giam khéi luong sau khi chon
1a do céc thanh phan khac trong mau bi phan hiy
gay ra.

3 KET QUA VA THAO LUAN

3.1 Khao sat ty 1¢ chit khiu mang

Quan sat sb liéu trong Bang 1 va d6 thi Hinh 1
biéu dién tinh chét co 1y cia mau khi thay doi ty 1&
chat khau mang. Ta thiy modulus va d bén kéo
clia cac mau dugc khiu mang déu cao hon miu
khéong khiu mang. Modulus ting dan dén miu 5
phr Glu va dat gia tri cao nhit & ty 18 nay (126.47
MPa), khi ting 1én 8phr va 10 phr modulus giam
va it thay doi. Tuy nhién d6 bén kéo lai ting dan
khi tang ty 1¢ Glu va d¢ dan dai giam khi tang ty 1€
Glu tir 2 1én 5phr, tir 5 d&én 10phr thi do dan dai
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tang dan. Nguyén nhan dwoc giai thich do anh
hudéng hoa déo cia ham lugng nudc trong dung
dich 25% Glu, khi ty 1¢ Glu tang lén 8phr thi luong
nude thém vao kha 1on, lugng nuée nay két hop
v6i 30phr Gly déng vai tro héa déo cho hon hop,
dan dén modulus giam va d6 dan dai ting khi ting
ty 1&¢ Glu. Pidu nay dugc chimg minh r& hon khi
giam ty 1& Gly xudng 20phr, két qua co tinh kéo
duoc thé hién trén Bang 2 va Hinh 2.

Bing 1: Co tinh kéo ciia mau PVA/TB ty 1¢ 6/4,
30phr Gly va ty 1€ Glu thay doéi

EyLlj Modulus P bénkéo D¢ din dai
[
(phr) (MPa) (Mpa) (%)

0 63.37+£7.21 11.82+1.45 147.99+19.96
2 96.57+£3.13 12.01+0.41 458.54+20.46
5 126.47+2.84 14.31+0.33  394.59+9.26
8 79.20+2.78 14.86+1.21 462.72+18.33
10 81.33+5.22 15.95+0.90 471.58+17.11

Modulus, Do bén kéo (MPa) D6 dan dai (%) .
140.00 - - 600.00 | NN Modulus (MPa)
] Do bén kéo (MPa)
120.00 - soo00 | —a DO dindii (%)
phr Phén tram theo khoi
100.00 - lrong nhiza nén
- 400.00
80.00 -
- 300.00
60.00 -
- 200.00
40.00 -
i - 100.00
0.00 - 0.00

Hinh 1: Db thi biéu dién co tinh kéo ciia miu PVA/TB ty 1¢ 60/40, 30phr Gly va ty 1& Glu thay déi
Bang 2: Co tinh kéo ciia miu PVA/TB ty 1¢ 6/4, 20phr Gly va ty 1¢ Glu thay ddi

Ty 1¢ GLu Modulus P bén kéo Do din dai
(phr) (MPa) (Mpa) (%)

5 183.05+1.24 15.63+1.36 268.41£70.12

8 299.354+29.92 18.59+0.61 243.47438.79

10 515.20+26.54 22.21%1.17 115.1243.20
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Hinh 2: D) thi biéu dién co tinh kéo cita mdu PVA/TB ty I¢ 60/40, 30phr Gly v ty 1¢ Glu thay déi

Quan sat két qua do co tinh kéo cia mau
PVA/TB ty 1€ 60/40, 20phr Gly véity € Glu 6 5, 8
va 10phr trong Bang 2 va Hinh 2. Ta thay khi giam
ty 1& Gly trong hdn hop thi modulus va do bén kéo
tang dan, do din dai giam dan khi tang ty 1& Glu va
Kkét qua modulus va do bén kéo dat gia tri cao nhét
o ty 1€ 10phr Glu (Modulus 1a 515.20 MPa va d%
bén kéo 1a 22.21 MPa). Két qua co tinh ciia hdn
hop thay dbi theo ty 16 cua chit khau mang Glu
dugc khiu mang bang phuong phap néng chay
cling twong ty nhu két qua khau mang hon hop
bang phuong phap dung dich cua tic gia Herman
S. Mansur (Herman S. Mansur, 2008), nhung
modulus va d bén kéo dat gia tri cao hon.

3.2 Khao sat ty 1¢ chit hoa déo

Béng 3 va Hinh 3 thé hién co tinh kéo ciia mau
khau mang véi 10 phr Glu véi cac ty 1€ glycerol
khac nhau. Quan sat do thi ta thay khi giam ty 1¢
glycerol tir 30 xubng 25 va 20 phr thi modulus, do

dan dai va do bén kéo thay ddi I6n. Tuy nhién, tiép
tuc giam ty 1& glycerol xudng 15 phr thi co tinh kéo
bét dau it thay dbi. Nhin chung thi modulus va d¢
bén kéo ting va do dan dai giam khi giam luong
chat héa déo dung cho hdn hgp PVA va tinh bot
(trir mau 15phr Gly c6 d6 bén kéo thap hon miu
20phr Gly). Nguyén nhéan c6 thé gii thich do khi
giam luong Gly thi giam luong cac phan tir chat
héa déo chen vao giita cdc phan tir trong hdn hop
nhua, vi thé khoang cach giira cac phan tir trong
hon hop bi thu hep lai nén giam do6 linh dong va
lam lién két gitta cac mach dugc chat ché hon. Khi
lwong chéat hoa déo giam xudng 15 phr, co tinh kéo
thay d6i khong nhiéu, chi giam 0,89 Mpa. Nguyén
nhan 13 do lwong chit hoa déo qua it, khong du dé
héa déo cho hdn hop, lam cho mach bi rin nit, din
dén giam d6 bén kéo cuia hdn hop. Qua két qua do
co tinh kéo cho thdy miu PVA/TB ty 1& 60/40, 20
phr Gly va 10 phr Glu cho két qua cao nhét.

Bang 3: Co tinh kéo ciia miu PVA/TB ty 1¢ 6/4, 10phr Glu va ty 1¢ Gly thay déi

Ty 1é Gly (phr) Modulus (MPa) D) bén kéo (MPa) Po dan dai (%)
15 599.86+28.77 21.32+0.96 99.55+18.99
20 515.20426.54 22.21+1.17 115.1243.2
25 246.99+17.77 21.74+1.10 253.83+7.35
30 81.33+5.22 15.95+0.90 471.58+17.11
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Hinh 3: Db thi biéu dién co tinh kéo ciia miu PVA/TB ty 1¢ 60/40, 10phr Glu va ty 1¢ Gly thay dbi

3.3 Khio sat tinh hat nwéce ciia hon hop

Quan sat d6 thi Hinh 4 ta thay tinh hit nudc cua
mau dugc khau mang giam dang ké so voi mau
khong duogc khau mang. Nhin chung thi tinh hut
nude cta hdn hop ting theo thoi gian, sau 8 gio
ngam trong nudc thi tinh hut nude giam, nguyén
nhan 1a do ¢ khoang thdi gian nay thi cac phan tir
amylose khong bén trong nudc nén bi thoai hoa
dan dén khdi lwong mau bi giam. Sau d6 d¢ hut
nuée cua hdn hop tiép tuc ting do anh hudng cua
do bén cac lién két ciia PVA — PVA va PVA - TB,
cac lién két nay twong d6i bén nén miu chi bi

truong 1én ma khong bi phan rd. Dén thoi gian 16
gio thi mau khong khau mang bi giam khéi luong
do cac lién két PVA — PVA va PVA — TB bi ph4
v, diéu nay cling khéng dinh lai mot lan nita lién
két ngang giira chit khau mang véi cac thanh phan
trong hdn hop bén hon cac lién két PVA — PVA va
PVA — TB. Két qua thuc nghiém vé d6 hat nudc
ctia hdn hop c¢6 va khong c6 chit khau mang phu
hop véi nghién cliru cua nhom tac gia (Xiaozhao
Han, 2008) cta Trung Qudc, nhom tac gia trén sir
dung formaldehyde lam tac nhan khau mang.

D{ tang khoi lwong (%)
300

250

200

150

2 4 6 8

10

= 4 — OphrGlu
—a&— 10 phr Glu

Gio
12 14 16

Hinh 4: Db thi so sanh tinh hiit nwée cia miu khong khau mang va miu khau mang theo thoi gian
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3.4 Khio sat tinh phan hay sinh hoc cia
hon hop

Qua Bang 4 va Hinh 5 ta c6 thé thay rd mau ddi
chiéu khong c¢6 Glu cé toc d6 phan hiy 16n hon
trong ca hai moi truong dat va bun, dong thoi ta co
thé thidy dugc maiu ngam trong bun cho két qua
phan huy tot hon trong dit, nguyén nhan c6 thé
dugc giai thich do bun la méi truong chira rat nhiéu
cac chung vi sinh vat, c6 d6 4m rét cao, thém vao
d6, do duoc lay tir day cac con kénh nén chira mot
lvong mun ba hitu co rat nhiéu, day la cac didu
kién thuan loi cho cac vi sinh vét phat trién, trong
khi d6 moi truong dat thi khong co dugc cac diéu
kién thuan loi vé d6 am cing nhu da dang cac vi
sinh vat nhu trong bun nén két /qua phén huy trong
dat kém hon. O cac mau ta thdy c6 mot giai doan
khoang tir sau 10 ngay toc do phan hity cham di,
nguyén nhéan 1a do lugng tinh bot trong miu da
giam déng ké nén lam téc d6 phan hiy cham lai.
Tinh bot 1a mot polymer tu nhién rit dé phan huy
trong moi trudng binh thuong, khi tron hop voi
PVA, du kha nang tuong hgp cia hai polymer nay
1a rat cao, nhung v& ban chat ching van 1a hai
polymer riéng ré va khong thay ddi gi mat cau tric,
do d6 trong cung diéu kién thi tinh bot phan huy
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nhanh hon. Trong khoang 10 ngay diu, sy phan
huy dién ra chi yéu ddi véi tinh bot, cac vi sinh vat
st dung tinh bdt 1am thirc &n nén sau khi phan huy
mau bi mat khdi luong, tir sau 10 ngay tré di luong
tinh bot di giam di dang ké, hoat dong phan huy
clia cac vi sinh vat bi yéu di do do6 d6 phan huy
cling giam. Didu nay ciing giai thich cho miu
10%Glu/21%Gly, tuy nhién do cé sy hién dién cia
Glu nén mét phin cu trac cia PVA va tinh bot
trong hdn hop bi thay ddi. Sau khi khau mang, hdn
hop 6 céu tric chit ché hon nén kha ning phan
hay ciing giam. Két qua thyc nghiém kha ning
phan huy trong dat cho két qua twong ty nhu
nghién ctru cia nhom tac gia (Othman et al., 2011).
Nghién ciru cho thiy miu c6 ham luong tinh bot
cang cao thi phén hiy cang nhanh, trong ca hai
diéu kién chon trong dat va U phan sinh hoc déu
cho két qua phan huy hon 85% trong 8 tuan. Dbi
v6i mau c6 hién dién chat khau mang, nhém tac gia
(Xiaozhao Han et al, 2008) khao sit kha nang
phan hiy ciia mau 10 phr formaldehyde, két qua
miu bi mit 50% khdi lugng sau 50 ngay chén
trong tu nhién. Hai nghién ctru ciia hai nhom tac
gia doc 1ap trén cling phﬁn nao cho théy duoc su
khac biét ciia c6 va khong co chét khau mang ddi
véi kha nang phan huy.

Bing 4: P9 mit khoi lwong ciia miu khi chén trong dat va bun (%)

Nea Trong bun Trong dit
gay 60/40 10%Glu-21%Gly 60/40 10%Glu-21%Gly
4 23.97 16.22 37.86 11.32
7 44.44 17.57 35.86 14.48
10 55.19 26.22 27.52 16.13
14 66.23 24.84 33.33 24.36
19 60.42 19.59 36.13 20.92
23 69.54 23.93 53.33 9.21
30 100.00 32.43 38.56 23.27

Phén tram phan hay (%)
120 60/40 (Bin)

100 -

80 |

60 |

40

—a— 10 phr Glu/21 phr Gly
(Bin)

—-=-- 60/40 (Dit)

--#-- 10 phr Glu/ 21 phr Gly
(Dat)

Thei gian(ngay)
T 1

23 30

Hinh 5: D6 thi so sanh do mat khdi lwgng khi phén hity trong hai méi truong
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Nhin trén do thi ta co thé thiy ¢ 10, 29, 23 va
30 ngay do thi di xudng, sy giam mirc 6 phan hiy
nay d& thdy & mau chén trong dat va 6n dinh hon
v6i cac mau ngam trong bun. Nguyén nhan do bun
la m6 truc‘m ban long, c6 do 6n dinh cao hon,

o
et
L

Hinh 6: Anh SEM miu 10 phr Glu/21 phr Gly sau kh

a) Bé mdt, b) Mat cdt

Quan sat Hinh 8, anh SEM bé mit miu trudc
khi phéan hily ta thiy bé mat mau chwa dwoc dong
nhit hoan toan nhung van dong nhit va khong xuat
hién cac khuyét tat. Bé mit va cu trac bén trong
vat liéu sau khi phan huy duoc trinh bay trén Hinh
7. Hinh 6a cho thiy rd céac 15 rong trén khip bé mat
mau, Hinh 6b cho thiy cau tric bén trong ciia vat
liéu sau khi phan huy ciing xuét hién cac 16 xdp
tuong ty nhung véi kich thude nho hon. Didu nay
chimg to cac 16 xdp nay chinh 1a tinh bot bi phan
hay tao thanh. Tuy sy phan hiy khong ddng déu
giita bén trong va trén bé mat vat liéu nhung ciing
du gay ra vo so cac khuyét tat 1én ciu triic cua vat
lidu. Chinh cac khuyét tat nay lam cho vat lidu bi
gion va dé bi pha hiy sau khi sdy. Quan sat nay
mot lan nira khang dinh vat liéu c6 kha nang phan
huy trong méi truong thong thuong.

3.5 Phan tich hinh thai cia vat li¢u

Quan sat anh SEM ctia hén hop PVA/TB ty 1é
60/40 dugc hoa déo bang 30phr sau khi tron va ép
thanh tim & diéu kién gia cong (Hinh 7). Ta thdy
phan 16n ciu trac tinh bot da dugc pha vd va khong
c6 su tach pha giita PVA va tinh bot. Hon hop nay
dat duogc su twong hop tot 1a nho lién két hydro lién
phéan tu gitta PVA va tinh b6t. Tuy nhién, quan sat
trén c6 mot s6 vi tri duge khoanh ving van con su
hién dién cua nhiing hat tinh thé tinh bot bi v& ¢o
kich thude khoang vai pm. Nhiing hat tinh bot nho
nay chua bi pha v& cdu trac két tinh, vi viy chua
tuong hop t6t voi cac phan tir PVA.

Quan sat hinh thai cia hdn hop sau khi dugc
khau mang bang 10phr dung dich 25% Glu dugc
thé hién trén Hinh 8. Ta nhan thiy bé mit cia hon
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trong khi d6 viéc gilr cac diéu kién nhiét d6 va do
4m khi khao sat chon trong dat 1a rat kho khan.
Chinh su khong 6n dinh nay gay sai s6 khi khao sat
mirc @6 phan hity ctia mau.
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hop khong bing phing, c6 nhiéu chd gb ghé trén
bé mit. Nhitng ving nay do anh hudng cua nhiing
vi tri tao duoc lién két ngang v6i Glu. Tuy nhién
van con nhiéu vi tri cac hat tinh bot chua bi pha vo
nhung nhin chung khong c6 hién tugng tach pha
trong hdn hop. Pidu nay ching t6 Glu khong anh
huong kha nang tuong hop cua hai loai nhya nén.

Hinh 7: Anh SEM ciia hén hgp PVA/TB ty 1¢
60/40, 30phr Gly

P T

Hinh 8: Anh SEM ciia hdn hep PVA/TB ty 18
60/40, 21phr Gly va 10phr Glu
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4 KET LUAN

Nghién ctu nay da téng hop thanh cong
polymer phan huy sinh hoc trén co sé PVA va tinh
bot sin. Tir két qua ban dau cho thdy, loai polymer
moi nay co kha ning cai thién dang ké nhing
khuyét diém ctia cac polymer phan hity sinh hoc da
duge nghién ciru trude day. Tinh hit nude cia hon
hop PVA/TB dugc giai quyét bang phuong phap
khau mang vé&i dung dich 25% Glu, hon hop sau
khi dugc khau mang thi tinh hat nudc gidm di o
rét, ddng thoi co tinh ciing duge ting 1én dang ké
nhung van giit duge kha ning phan huy sinh hoc
mic du phan hity chAm hon hon hgp khong khau
mang. Bén canh do6, quan sat hinh thai bé mat hdn
hop khau mang bang anh SEM khéng thay co hién
twong phan chia pha, chung t6 Glu khong anh
huéng dén kha ning twong hop clia PVA va tinh
bot. Cac yéu t6 anh huong dén tinh chat vat lidu
nay s& dugc tiép tuc nghién ciru va hoan thién.

5 DPE XUAT

Cén khao sat kha ning phén huy sinh hoc cua
vat liéu & thoi gian dai hon dé vt liéu dugc phan
hiy hoan toan.

LOI CAM TA

Nghién ctu duge thuc hién véi su tai tro tur
nguon kinh phi cua truong Pai ’h(_)c Can Tho chi
cho dé tai nghién ctru khoa hoc cap truong.
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