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TOM TAT

Cellulose vi khuédn (BC) dic trung bdi
nhiéu tinh chéat doc dao nhw do tinh khiét
cao, do bén co hoc I6n, khéng cé déc tinh va
khéng gay di trng. V&i nhirng dac tinh do,
BC duoc tng dung trong nhiéu linh vuc nhw
mang che phu sinh hoc, gidy, dét, dién tir va
déac biét la trong linh vwc y sinh. Muc dich
clia nghién ctru la ché tao vat liéu téng hop
mé&i ¢é nhiing déc tinh tét hon vé dé bén
nhiét va dé bén co hoc trén co sé phbi tron
BC duoc téng hop tir Acetobacter xylinum
va hai loai polyvinyl alcohol (PVA 217 va
PVA Kuraray). Boéng vai tro la mét vat liéu
phu gia masterbatch, hén hop BC/PVA 217
duwoc tron voi PVA Kuraray va duwoc cho vao
may tron gia nhiét Haake & nhiét do 170 <C,
80 vong/phut trong 15 phut dé PVA tan chay

hoan toan. Sau dé, hén hop duoc ép khuén
béi may ép thdy lwc. Pénh gié céu tric cia
sé&n phédm thu duoc bang kinh hién vi dién to
quét (SEM) va phé héng ngoai (FT-IR). Tinh
én dinh nhiét duoc phén tich béi méy phan
tich nhiét trong luong (TGA), va tinh chét co
ly cda vét ligu ciing dwgc nghién ctru. Két
qua cho thay rang BC va PVA c¢é do tuong
hop tét do hinh thanh lién két hydrogen gitia
céc phén t&r véi nhau. Vat liéu c6 dé bén
nhiét cao hon so véi PVA ban déu, va tinh
chét co ly cua vét lidu cing duoc cai thién.
Céc két qud cho thay composite duoc ché
tao tir cellulose vi khuén va PVA la irng vién
tiém nang, c6 thé thay thé cho vat liéu nhua
truyén théng khéng c6 kha ndng bi phan hiy
sinh hoc.

Ttr khéa: cellulose vi khuén, PVA, composite, do bén nhiét, d6 bén co hoc.

MO PAU

Trong nhiéu thap ky qua, vat liéu composite
Vi dic tinh co hoc cao di dugc phat trién va sir
dung dé thay thé kim loai. Tuy nhién, hau hét vat
liéu composite dwoc tdng hop bang cach sir dung
céc thanh phan ¢ nguon géc tir dau mo va ching
khong co kha niang phan huy. Day 1la mot thach

thic 16n cho méi truong. Do dd, nghién ciu tim
ra mot loai vat liéu méi, c6 kha nang phan huy,
than thién voi moi truong dé thay thé céc vat liu
nhya truyén thong dang 1a mot nhu ciu cap thiét.
Va c4c vat ligu composite ¢6 nguon goc tu nhién
dugc chd y nhiéu hon ca.
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Cellulose vi khuan (bacterial cellulose — BC)
14 mot loai cellulose duoc san xuét bai vi khuan
Acetobacter xylinum théng qua qua trinh polymer
hod cac phan tir glucose thanh chudi p-1,4-
glucane. BC c6 cac tinh chat doc ddo nhu d6 tinh
khiét cao, do bén co hoc lon va va kha ning
tuong hop sinh hoc manh mé& [1]. Véi cac uu
diém trén cung véi kha nang phan huy sinh hoc,
BC duogc danh gia 1a chat gia cudong day htra hen
cho vat liéu composite va dugc ung dung trong
nhiéu linh vyc nhu gidy, dét may, cong nghiép
thuc pham va y hoc. Polyvinyl alcohol (PVA) la
mot loai polymer téng hop (san pham thuy phan
cua polyvinyl acetate) [2] ciling c6 kha nang phan
huy sinh hoc va da dwoc su dung lam polymer
nén cho nhiéu vat liéu vai tinh bot, collagen va
dich dau nanh. Su két hop giita BC va PVA s&
tao ra mot loai vat lidu tong hop méi véi nhiing
tinh nang uvu viét.

Nghién ctu ndy nham ché tao vat liéu
composite ¢6 nhitng dic tinh tot hon vé& d6 bén
nhiét va do bén co hoc trén co so phdi tron BC
dugc tdng hop tir vi khuin Acetobacter xylinum
va hai loai polyvinyl alcohol (PVA 217 va PVA
Kuraray).

VAT LIEU VA PHUONG PHAP
Vit liéu

Chung vi khuan Acetobacter xylinum dwoc
nudi cay bé mat trong méi truong nuéc diua gia
c6 chra 0,8 wiv % (NH,),SO,; 0,2 wiv %
(NH4),HPO,, 2,0 w/v % saccharose, 1000 mL
nudc dira gia v 5 mL acid acetic. M6i truong
duoc diéu chinh dén pH 4,5 va hap vé tring &
121 °C.

Poly(vinyl alcohol) 217 (M = 24,777 g/mol),
Xuét xa: Trung Quéc.

Poly(vinyl alcohol) Kuraray Mowiflex LP
TC 253 (M = 55,000 g/mol), xuét xir: Bic.

Phwong phap

Ché tao composite PVA Kuraray/ masterbatch
(BC/PVA 217)

Cho 850 mL mai truong nudi cdy vao khay
nhya c6 kich thudc 30x20x5 cm, dé ngudi va ciy
giéng vi khuin vao méi truong Vvéi ty 1& cay
giéng 1/10. Pay khay bang gidy sach va dé noi
thoang mat. Sau 7 ngay, thu mang BC va rua
sach bang nudc cho dén pH dat 7.

Tiép theo hé hdn hop vat chu masterbatch
dugc diéu ché bang cach can khéi lugng BC xay
nhuyén va PVA 217 sao cho ty lé BC:PVA la
80:20 % wit.

Hoa tan PVA 217 vao trong nu6c nong
(60 °C) biang may khudy tir cho dén khi PVA tan
hét trong nuéc. Cho tir tir hdn hop BC di can va
khuay trong vong 6 gio cho dén khi dat dugc mot
hdn hop ddng nhat. Say khd hdn hop masterbatch
& 60 °C cho dén khi dat khéi lugng khong ddi roi
xay nhuyén thanh dang bot.

Can khdi lwong bot masterbatch va PVA
Kuraray sao cho ty 1¢ BC lan lugt 12 10 %, 20 %,
30 % wi.

Trudc khi tron mau, bot masterbatch va PVA
Kuraray duoc sdy & nhiét do 60 °C trong 24 gio.
Sau do, PVA Kuraray dugc cho vao trong may
tron kin Haake, toc do truc vit la 80 vong/phut,
nhiét d6 budng tron 1a 170 °C, sau khi nhwa PVA
chay déu thi cho bot masterbatch vao, sau tong
thoi gian 15 phut, hdn hop duoc lay ra, ép khudn
2 mm bing may ép thuy lyc va cat hinh qua ta
theo tiéu chuan ASTM D638.

Hinh thai bé mdat composite PVA/BC

Str dung kinh hién vi dién tir quét (Scanning
Electron Microscope, viét tit SEM), dong may
S4800-Hitachi — 9039-0006 cua Khu Céng nghé-
cao. Anh SEM cho biét ciu tric bé mat cua vat
liéu.
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Dac tinh hod hoc

Phé hdng ngoai (Fourier transform infrared
spectroscopy — FT-IR) duoc sir dung dé xéac dinh
su hién dién cta cac nhém chirc dic trung co
trong vat liéu composite PVA/BC. Phé hdng
ngoai duogc do trong ving tan sé 4000-400 cm™.
Tinh chét co ly

Vat lieu composite sau khi tron néng chay
dugc ép khubn va cit hinh qua ta dé do co 1i kéo
theo tiéu chuan ASTM D638 bing may
Shimadzu EZ, Nhat Ban véi téc do kéo
5 mm/ph0t, 1y két qua trung binh cua 4 mau. Tt
ca mau trude khi do duoc giit trong binh hat am
24 gio.
Phan tich nhiét

Do bén nhiét cua mau duge do bang may
phén tich nhiét trong lugng (Thermogravimetric
Analyzer, viét tit TGA), dong may DTG-60,

Shimadzu, Nhat Ban. Mau dugc cho vao chén
nhdm, nung néng va can lién tuc. Khoang nhiét
d6 nghién cau tir nhiét @6 phong 1én 700 °C véi
téc d 10 °C/phit trong méi trwong nitrogen.
KET QUA VA THAO LUAN

Phin tich hinh thai bé mit bing kinh hién vi
dién tir quét (SEM)

Hinh 1A thé hi¢n hinh thai bé mat cua
cellulose vi khuin (BC). B& mit BC dic trung
béi mot mang ludi day dac gdm céc soi cellulose
nam lién ké, dan xen va chong lan Ién nhau theo
nhitng huéng ngau nhién.

Hinh 1B thé hién hinh thai bé mat cua
masterbatch BC/PVA 217, cho thiy khéng c6 su
tach pha gitta BC va PVA. PVA d3 phan tan vao
mang ludi cellulose va lam day cac 16 ho cia BC.
BC dugc bao boc boi I6p PVA va hinh thanh nén
c4u trac composite dic trung.

Hinh 1. Anh chup BC, masterbatch BC/PVA 217 va composite PVA/BC duéi kinh hién vi dién tir quét (SEM)

A. i ching BC
C. Composite PVA/BC ¢c6 10 % BC

B. Masterbatch BC/PVA 217
D. Composite PVA/BC ¢c6 30 % BC
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Hinh 1C va Hinh 1D thé hién hinh thai bé
mit cua composite PVA/BC véi cac nong do BC
gia cuong tuong tng 1a 10 % va 30 %. Két qua
cho thdy bé mit caa mang ¢ céu trac dong nhét,
khong c6 su tach pha gitta BC va PVA chung to
BC va PVA tuong tac va bam dinh vao nhau kha
t6t. O Hinh 1C, bé mat cua mang khong lang,
phang, c6 thé 1a do cac pha thanh phan phan tan
t6t vao nhau nhung khong dong déu nén tao nén
céc khuyét tat trén mang. Ngoai ra trén bé mat
cuia mau ¢6 xuat hién nhitng manh nhé mau tring
v6i duong kinh tr 0,1-0,3 pm va chiéu dai
khoang tir 1-1.5 pm. Ngoai gia thuyét Ia tap chit
hodc vét xudc trén bé mat mau thi day co thé la

nhitng manh vi sgi cellulose nam phan b rai rac
trén bé mat polymer nén. Tuy nhién dé c6 céi
nhin cu thé hon vé su phan b va tuong tac giira
BC véi pha nén thi miu vat liéu nén duoc khao
sat thém hinh thai mat cat ngang.
Phan tich cAu tric qua phé h(‘A)ng ngoai (FTIR)
Dua vao phd hdng ngoai FT-IR, c6 thé xéac
dinh cac dai hap thu dic trung ciia BC, PVA 217,
masterbatch BC/PVA 217, PVA Kuraray va
composite PVA/BC (Hinh 2 va Hinh 3). Cac mii
dic trung cho cic thanh phan trong composite
PVA/BC xuét hién hoic thay ddi hinh dang ciing
duoc liét ké trong Bang 1.
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Hinh 2. Phé FT-IR ctia BC, PVA 217 va masterbatch BC/PVA 217

Phé FT-IR ciia BC (Hinh 2): miii hap thu tai
3344 cm™ dic trung cho nhém —OH, miii hap thu
tai 2922,83 cm™ dic trung cho nhém —CH. Miii
hip thu tai 1160 cm™ dic trung cho nhém —C-O-
C tai lién két B(1—4)-glycosidic (lién két néi cac
don phan D-glucose), trong khi dao dong tai tan
s6 1105 cm™ dic trung cho nhém —C-O-C trong

vong glucopyranose (llharco va cong su, 1997)
[3]. Cac miii hdp thu tir 1030-1053 cm™ dic
trung cho dao dong cua nhom —C-O. Két qua
phan tich phd FT-IR nay hoan toan phd hop véi
két qua phan tich cellulose vi khuin (BC) duoc
san xuét tir Nata de Coco véi cac miii hap thu
twong ung cho cac nhom —OH, —CH, —C-O-C va
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—C-O lan luot I 3340 cm™, 2926 cm™, 1163 cm’
11040 cm™ [4]. DBiéu nay cho thay muc do tinh
sach cia san pham BC thu nhan dugc.

Phd FT-IR cia PVA 217 (Hinh 2): miii hp
thu tai 3435 cm® dic trung cho nhém —OH, mili
c6 dang bau va kéo dan manh. Miii hap thu tai
2923 cm™ dic trung cho nhém —CH. Miii hép thu
tai 1738 dac trung cho nhém —C=0. PVA duoc
tong hop bang cach thay phan nhém este cia
poly(vinyl acetate). Nhom —C=0 xuat hién chang
td6 PVA chua dugc thuy phan hoan toan nén con
ton tai cac mat xich vinyl acetate. Cac miii hap
thu tir 1044-1097 cm™ dic trung cho nhém —C-O
[5]. Miii hap thu tai 853 cm™ dic trung cho dao
dong ciia nhdm —CH, trong ciu trdc lap thé PVA
isotactic.

Pho FT-IR cta masterbatch BC/PVA 217
(Hinh 2): miii hap thu tai 3339 cm™ dic trung

cho nhém —OH, mii hép thu tai 2919 cm™ dic
trung cho nhom —CH, mii hip thu tai 1158 cm™
dic trung cho nhom —C-O-C tai lién két p-
glycosidic, miii hap thu tai 1105 cm™ dic trung
cho nhém -C-O-C trong vong glucopyranose.
Céac miii hap thu tir 1029-1054 cm™ dic trung
cho nhom —C-0. So véi mau BC va PVA, mau
BC/PVA 217 ¢6 su dich chuyén cac nhém —OH,
—CH va —CO. Sy dich chuyén nay vé phia co
budc soéng thap c6 thé 1a do sy dao dong cua lién
két hydrogen hinh thanh gitta BC va PVA.
Masterbatch BC/PVA 217 xuit hién cac mii —C-
O-C dac trung cua cellulose nhung cac miii —
C=0 va miii —CH, dic trung cua PVA thi lai xut
hién khong rd rang. Didu nay c6 thé do ty 1& PVA
phéi tron vao hdn hop masterbatch chwa cao (chi
20 % so vai khéi lwong cellulose) nén khong thay
rd cac nhém chuc dic trung ciia PVA.

Miu

Composite
30% BC

Composite
10% BC

PVA

BC/PVA 217

W
&,

O -OH

O

O -C=0 clia PVA

{ '_" -C-0-C clia Bl1-»4)-glycosidic

' -C-0-Ctrong vong glucopyrancse
-co

O
O - YCH: clia PVA

Sb séng (cml)

Hinh 3. Phd FT-IR ctia masterbatch BC/PVA 217, PVA Kuraray va cic miu composite PVA/BC
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Phé FT-IR ciia PVA Kuraray (Hinh 3): mii
hip thu tai 3340 cm™ dic trung cho nhom —OH,
miii ~OH tu va kéo dan manh hon so véi PVA
217. Miii hép thu tai 2922 cm™ dic trung cho
nhoém —CH, miii hap thu tai 1731 dic trung cho
nhém —C=0. Cac miii tir 1022 — 1091 cm™ dic
trung cho nhém —C-O. Miii hép thu tai 833 cm™
dac trung cho dao dong cta nhém —CH, trong
cau trdc lap thé PVA isotactic.

Phé FT-IR cua cac composite PVA/BC
(Hinh 3): miii hap thu dic trung cho nhém —OH
dich chuyén tir 3339 — 3343 cm™. Dao dong bién
dang ciia nhdm —CH dich chuyén tir 2918 — 2922
cm™. Theo Prichard (1970) [6] thi su dich chuyén
ciia nhém —CH c6 thé kéo theo sy dich chuyén
clia miii dic trung cho dao dong lap thé isotactic
tir 833 cm™ cua PVA Kuraray sang 838 cm™, 836
cm?, 828 cm™ lan luot & ca&c mau composite 10
% BC, 20 % BC va 30 % BC. Su dich chuyén
nay cho thay c6 sy thay ddi vé hinh thai hoac
muc do két tinh cia PVA khi cau tric lap thé
isotactic bi bién d6i. Ngoai ra, cac dao dong cua

nhém —C-O ciing da dich chuyén tir 1026 cm™
(miu composite 10 % BC), tir 1028 — 1054 cm™
(miu composite 20 % BC), tir 1030 — 1054 cm™
(mau composite 30 % BC). Dic biét, & cac mau
composite PVA/BC con ¢6 miii —C=0 dac trung
cia PVA ¢ tan s6 1729 em™ (mau composite 10
% BC), 1730 cm™ (mau composite 20 % BC) va
1730 cm™ (mAu composite 30 % BC). Tuy nhién,
& mau composite PVA/BC khdng thay xuit hién
mili dic trung ciia nhom —C-O-C tai lién két
B(1—4)-glycosidic cua cellulose. Didu nay co thé
la do né bi che lap bai dao dong kéo cing cua
miii —C-O-C trong vong glucopyranose. Dao
dong -C-O-C trong vong ciing c6 sy dich chuyén
so v6i BC: 1089 cm™ (miu composite 10 % BC),
1101 cm™ (mau composite 20 % BC) va 1105
cm™ (miu composite 30 % BC).

Nhu vy, so véi phé FT-IR cua BC, PVA,
phd FT-IR cua cac composite PVA/BC véi céc ty
I&6 BC phdi tron khac nhau déu cé su dich chuyén
cac miii hép thu dac trung ciaa nhém —OH, —CH,
-C=0, -C-0O-C, -C-0 va —yCH,.

Bing 1. K&t qua phan tich phd FT-IR ciia BC, PVA 217, PVA Kuraray, masterbatch BC/PVA 217 va composite

PVA/BC
Tan s6 hép thu (cm™)
Miu C=0 -C-O-C cua —C-O-p trong -yQHz
-OH -CH |, B(1—4)- vong -C-0 cta
cua PVA L
glycosidic glucopyranose PVA
BC 3344 | 2922 - 1160 1105 1030-1053 }
PVA 217 3435 | 2923 1738 - - 1044- 1097 853
Masterbatch
BC/PVA 3339 | 2919 - 1158 1105 1029-1054 -
217
PYA 1 3340 | 2022 | 1731 : : 1022 833
Kuraray
Composite
10 % BC 3343 | 2922 1729 - 1089 1026 838
Composite
20 % BC 3342 | 2919 1730 - 1101 1028-1054 836
Composite
30 % BC 3339 | 2918 1730 - 1105 1030-1054 828
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Phan tich nhiét trong lwgng (TGA)
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Hinh 4. Gian dd TGA ctia miu PVA Kuraray, composite 10 % BC, 20 % BC va 30 % BC

Qua viéc khao sat sy thay ddi cac diém phan
tich dac trung trén gian d6 TGA cia cac mau
PVA va vat liéu composite chira 10 % BC, 20 %
BC va 30 % BC cho biét su anh huong caa ham
luong cellulose 1én polymer nén PVA. Khi c6 su
tuong tac tt gitra PVA va chit gia cuong la BC,
cac diém dic trung phan tich nhiét trong lugng
cua vat lidu (nhiét do bat dau phan hay) sé ting
I&n so v6i PVA ban dau, trong khi tuong tac giita
PVA va BC kém, do bén nhiét cua vat liéu khong
thay d6i hoic c6 thé bi giam xudng.

Dua vao két qua & Hinh 4 cho thay tir nhiét
d6 phong dén 200 °C, tat ca cAc mau déu cd hién
tugng mat trong luong nhe, khoang 5-7 %. Pay
1a qué trinh mat nudc vat ly hap phu trong mau,
do PVA va cellulose déu c6 kha ning hip thu
nuéc cao. Tir 200 °C dén 300 °C, ngoai trir PVA
khéng c6 su thay doi, trong lugng cua tat ca cac
mau composite ¢6 su thay ddi rat thap tir 1-5
%wt. Diéu d6 chung to thanh phan cellulose &
ving nhiét o nay bt dau c6 sy phan hay. Va
theo ly thuyét thi sy phan hay nhé trong viing nay
c6 thé tuong (g vai thanh phan hemicellulose

hodc phan cellulose v dinh hinh c6 trong miu va
lién két glucose cua cellulose.

Gian d6 TGA cua PVA cho thiy polymer
nay bit diu phan huy & 339 °C va trong luong
giam 78,663 % khi dén nhiét do 454 °C. Trong
khi d6, & cac mau composite PVA/BC, nhiét do
bit ddu phan hiy déu ting 1én, 1an luot 1a 344 °C,
340 °C va 345 °C twong ing Vé6i cac mau 10 %
BC, 20 % BC va 30 % BC. bac biét, trong luong
mat di trong khoang nhiét do tir thoi gian bét dau
phan huy dén 454 °C cua cAc mAu composite
PVA/BC ciing thap hon PVA ban dau. Diéu nay
ching t6 khi bd sung chit gia cuong 13 BC vao
PVA c6 thé lam ting do bén nhiét cua vat liéu.
Tur nhiét do 500 °C tro di thi cac thanh phan
trong mau hau nhu bi phan hiy hoan toan va khéi
luong tro du lai chiém khoang 5 %. Riéng mau
c6 ham lwgng composite 20 %wt thi c6 vung
phan hiy trong giai doan 2 twong ddi cham hon
rat nhiéu va thanh phan tro héa trong mau ciing
bi tang dot bién. Piéu nay can phai dugc khao sat
lai miu & cac diéu kién phén tich tuong ddng véi
cac mau con lai dé c6 sy giai thich chinh xac hon.
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Do d6 bén nhiét caa BC cao hon so vdi PVA
[7, 8, 9] nén khi b4 sung BC vao PVA, dic biét la
VGi sy twong tac tbt giita hai pha thong qua lién
két hydrogen thi BC s& déng vai trd 1a pha gia
cuong gilip composite PVA/BC duoc cai thién do
bén nhiét so v&i PVA ban dau.

Két qua do dac tinh chit co ly

Viéc khao sat dugc thuc hién vai phan tich
do dac sy thay ddi céc gié tri module, ng suit va
d6 bién dang dugc twong tic bang ngoai luc kéo
I&n vat liéu composite tao thanh. Sau day l1a mot
s6 két qua v& tinh chat co 1y kéo cua vat liéu
PVA va composite PVA/BC.

Bing 2. Két qua do dac tinh chét co 1y cua cac mau PVA Kuraray va composite PVA/BC

Mau Ung suat (MPa) D9 bién dang (%) Module (MPa)
PVA Kuraray 11,62+0,33 164,5700+6,03 33,47+0,97
Composite 10 % BC 27,09+5,6418 2,3664+0,4855 2091,91+103,918
Composite 20 % BC 20,15+3,33613 1,7357+0,1783 2050,44+345,229
Composite 30 % BC 18,83+7,48841 1,7452+0,4250 1936,17+347,062

35
30 T

25
20

Mpa

15

10
5
0

PVA Kuraray =~ Composite
10% BC

MAu

Composite  Composite
20% BC 30% BC

Hinh 5. Ung suit ctia cac miu PVA Kuraray va composite PVA/BC
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Hinh 6. Module ctia cic miu PVA Kuraray va composite PVA/BC
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Hinh 7. D6 bién dang ciia cac mau PVA Kuraray va composite PVA/BC

Dua vao két qua do dac tinh chit co Iy &
Bang 2 va Hinh 5 - Hinh 7, cho thiy rang gia tri
ng suat va module cua c4c miu composite
PVA/BC déu ting so v6i mau PVA tinh khiét.
Ung suat c6 y nghia 1a dai lugng ddc trung cho
kha nang chiu tai (lec/dién tich) cia mét vat, va
module 1a dai luvong dédc trung cho tinh cirng cua
vat liéu. Hai gia tri module, &ng suat nay thong
thuong s€ ty 1€ thuan véi nhau khi c6 ngoai luc
kéo hoic udn twong tac vao [10]. Trong khi do,
d6 bién dang cua cac mau composite thi giam so
v6i PVA. Diéu ndy cho thady mau composite vdi
su hién dién cta BC s€ dong vai tro gia cuong
cho PVA nén va dan dén két qua vat liéu cing
hon (module cua c&c mau composite PVA/BC
khi bd sung 10 % BC, 20 % BC, 30 % BC lan
luot ting gip 62,501; 61,262; 57,847 lan) va c6
dd bén kéo cao hon rat nhidu (ung suit cua cac
mau composite PVA/BC khi b sung 10 % BC,
20 % BC, 30 % BC lan luot ting gip 2,331;
1,734; 1,620 lan) so véi mau PVA trang.

Do bién dang giam 1a do PVA va BC tuong
hop va lién két chat ch& vé6i nhau 1am cho ciu
trdc cac mach PVA tré nén kém linh dong hon do
chuéng ngai lap thé caa su hién dién céac soi BC
dan xen vao. Két qua & Bang 2 con cho thay khi
bé sung cellulose v&i ham lugng cang cao thi cac
gi tri ing suat va module c6 xu hudng giam dan.

Diéu nay c6 thé 1a do ham luong cellulose gia
cuong khi tang cao, hoac qua trinh gia cong va ép
dinh hinh miu bi han ché nén khong thé lam
phan tan déu BC trong qué trinh tron gia nhiét. Vi
vay trong ciu tric mau s& bat dau c6 su két bo
lam giam su twong tac giira hai pha nén dan dén
su tach pha cuc bo gitra BC va PVA nén. Diéu
nay da lam anh huong phan nao dén tinh chat san
pham composite thong qua cac két qua co 1y thu
duogc nhu trén.

Nhu vay, c6 thé két luan ring mau composite
PVA/BC khi bé sung 10 % BC ¢ do bén co Iy
kéo tét nhat.

KET LUAN

Két qua nghién ctu cho thiy da ché tao duoc
vat liéu composite c6 nhitng dic tinh tét hon vé
d6 bén nhiét va do6 bén co hoc trén co s¢ phdi
tron BC duoc téng hop tir vi khuan Acetobacter
xylinum va hai loai polyvinyl alcohol (PVA 217
va PVA Kuraray). Trong do, vat liéu composite
PVA/BC khi b sung 10 % BC cho két qua tét
nhét vé do bén nhiét va d6 bén co hoc.

Phuong phép ché tao vat ligu composite
PVA/BC trong dé tai 1a phdi tron gira PVA
Kuraray va masterbatch (BC/PVA 217). Phuong
phép nay gidp soi BC phan tan tét hon trong pha
PVA Kuraray, do d6 gia ting d6 bén cua vat liéu.
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So véi cac nghién ciru trong tu da dwoc cdng bd
trén thé gigi (ché tao composite PVA/BC bing
phuong phap ngdm BC vao dung dich PVA, ép
chdng va say khd), module Young cua vat lidu
composite dugc thuc hién trong dé tai kha cao
(2091,91+103,918 MPa twong tng cho mau bo
sung 10 % BC).

C6 thé nghién ctu kha nang ung dung vat
lieu composite PVA/BC lam véat liéu phan
htuy/twong thich sinh hoc c¢6 d6 ciing cao trong

linh vyc y sinh nhu vat liéu ¢é dinh xwong. Tuy
nhién, dé vat liéu c6 thé ung dung duoc trong y
té, can c6 thém nghién ctiu vé tinh doc vai té bao
caa vat liéu va cac nghién ciru thuc nghiém lam
sang.

Loi cam on: Nhém tac gia xin chdan thanh
cam on den Phong thi nghiém Vat liéu polymer
va phong thi nghiém Chuyén hoa Sinh hoc da ho
tro va tao diéu kién de thuc hién dé tai nay.
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ABSTRACT

Bacterial cellulose (BC) is characterized
for its high purity, good mechanical strength,
non-toxic and non-allergic. Therefore, BC
was used in many applications, such as
biological films, paper, textiles, electronics,
and especially in the biomedical field. The
aim of this study is to make a new material
which has high thermal stability and
mechanical strength by combining BC and
two kinds of polyvinyl alcohol (PVA 127 and
PVA Kuraray). In the current study, it was
found that the structure of bacterial cellulose
was changed when PVA at different
concentrations was supplied in the bacterial
culture. The dispersity of BC fibers and the

density of PVA particles of the material
increased with high concentration of PVA. As
a masterbatch (a composite additive
material), a preparation of BC/PVA 217 was
mixed with PVA Kuraray, and the mixture
was then placed into a mixing chamber of an
electrically  heated machine  (Hakke,
Germany) at 170<C, 80 rpm for 15 min. The
melting mixture was shaped by a Hydraulic
shaping machine. The structure of the
material was assessed by scanning electron
microscopy (SEM) and Fourier transform
infrared (FT-IR). The thermal stability of the
material was measured using a
thermogravimetric ~ analyzer, and its
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mechanical properties were also studied.
The results showed that the compatibility of
BC and PVA in PVA/BC material is relatively

mechanical properties were also improved.
The finding suggests that the composites of
bacterial cellulose and PVA could be good
candidates for replacing traditional non-
biodegradable plastic materials.
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high due tointermolecular  hydrogen
bondings. The material showed better
thermal stability than PVA only. Its
properties.
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