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SUMMARY

STUDY ON INFLUENCE FACTORS OF SELF-ASSEMBLY PROCESS TO THE
SIZE OF MICROSPHERE CHITOSAN

In this study, carboxylated chitosan was obtained by selective oxidation in TEMPO-
NaClO-NaBr system. The variations of the oxidation were explored. The morphological
changes during the self-assembly process were also studied. Optimum conditions, which
affected the chitosan self-assembly, were founded.

The oxidation of chitosan could selectively convert C6 hydroxyl groups into C6 carboxyl
groups, and increase in the carboxyl content in chitosan. Then amino groups reacted with
carboxyl groups under the effect of electrostatic force, and thus self-assembly chitosan

sheets were produced.
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1. MO PAU

Chitosan (CS) c6 dac tinh khoéng doc,
khong mui, tinh kiém, d& phan hity va dé
thu hoi, ddc biét né thich tmg sinh hoc t6t
v6i co thé con ngudi [1]. Pén nay di co
mot sd cong trinh nghién ché tao ra CS vi
cau: C. Y. Chuang [6] tao ra cac vi cau
khi dem két hop CS vai acid acrylic ¢ 80
°C, trong thoi gian 2 gio. Z. S. Yan [7] da
dung CS hoa tan vao acid acetic, sau do
cho két hop véi glutaraldehyde, qua trinh
duoc thuc hién ¢ 50 °C trong 20 phut. Hai
tac gia trén da tao ra cac vi cau tir CS va
mét thanh phan khéc, nhung chua nghién
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ctru k¥ vé cac yéu td anh hudng toi kich
thude cua vi cau. Trong nghién ctru nay
s& trinh bay vé qué trinh tao ra vi cau chi
tir CS va khao sat cac yéu t6 anh hudng
t6i kich thudc cia vi cau, hudng téi Gmg
dung lam chét dan thude.

2. THUC NGHIEM

2.1. Nguyén liéu va hoa chat

Nguyén li¢u: chitosan bot cua Coéng ty
hoéa chat quéc gia Trung Qudc.

Hoéa chit: NaBr, TEMPO, NaClO, NaOH,
C2HsOH, CH3COOH, Na2S203.5H20 cua
Cong ty hoa chat quéc gia Trung Qudc,
duoc st dung khong qua tinh ché.



2.2. Thiét bi

Nhém chac CS oxy hoéa xac dinh bang
phd hong ngoai (FT-IR: Perkin-Elmer
Spectrum 100 FT-IR spectrometer, My).
Dé quan sat hinh thai cua CS vi cau su
dung kinh hién vi dién tir quét chup anh
SEM (Quanta 200, FEI, Ha Lan). Mau
pham trudc khi di chup duoc xir ly trong
méy siy dong kho (Power DryLL 3000,
Pan Mach). Qua trinh oxy hoa CS duoc
hd trg trong may siéu am (FS-300, Trung
Qudéc) va khdng ché nhiét do trong thiét bi
diéu nhiét (DLSB-3006, Trung Qudc).
Xac dinh sy phan bé kich thudc hat bang
may phan tich truyén dan anh séang
(NSKC-1, Trung Qudc).

2.3. Qua trinh oxy héa chitosan

Tién hanh qué trinh oxy héa CS trong hé
TEMPO-NaClO-NaBr [2]. Ldy 1 g CS
phan tan vao trong 1 luong nudc cat thich
hop, cho thém 0,16 g NaBr, 0,016 g
TEMPO, sau d6 cho chat oxy hda NaClO
vao, st dung dung dich acid HCI 0,5 M
diéu chinh pH vé 10, khdng ché nhiét do
trong xuat qua trinh phan tng & 25 °C [3].
Két thlic qua trinh, dem hdn hop di ly tam,
dung nudc cat rira nhiéu 1an hdn hop phan
tmg, sau d6 dem hon hop cho vao ta lanh
lam déng lai, cudi cuing sy kho & -55 °C
va &p suat chan khong trong 48 gio. Tién
hanh khao sat anh hudng luong chat oxy
hoa NaCIO dung dén sy chuyén héa nhom
hydroxyl caa C6 thanh nhom cacboxyl
cua C6.

2.4. Xac dinh ham lwgng C6 cacboxyl
trong hén hop CS di oxy hoa

St dung phwong phap “chuin do din
dién” tién hanh x4c dinh ham luwong
cacboxyl cua C6 trong CS da oxy hoa [4].
Can chinh xac 0,1 g (chinh xic dén
0,0001 g) bot CS kho da oxy hoda, phan
tan vao 100 ml dung dich NaCl 0,001 M
va bit kin, ding may khudy tir dé khudy
tron, sau d6 dung dung dich NaOH 0,05
M dé chuan d6, dung méay do d6 dan dién
dé xac dinh thay doi d6 dan dién cua dung
dich. Ham lugng cacboxyl cuia C6 xac
dinh theo cbng thtrc:

COOH = (c.V1—¢.V,) / mx1000, mmol/g
¢ la nong do NaOH tiéu chuan, mol/l.

Vo, 14 thé tich NaOH tiéu tén khi chuan do
dén diém tuong duong thir hai, lit.

V1 thé tich NaOH tiéu ton khi chuan do
dén diém twong duong thir nhat, lit.

m khéi lwong bot CS oxy héa sir dung, g.
2.5. QUa trinh tw lap rap cia chitosan
oxy héa trong méi trwong axit

Lay bot CS da oxy hoa phan tan vao nudc,
ding acid acetic diéu chinh pH, sau do
nang cao nhiét do, déng thoi khudy tron,
tién hanh phan ung trong thoi gian 4 gio.
Trong moi truong acid nhém amin mang
dién tich dwong, nhom cacboxyl cua C6
mang dién tich am. Khi d6 cac nhom nay
s€ twong tac tinh dién voi nhau [1,5,6].
Tién hanh khao sat anh huong caa cac yéu
t6: ndng d6 CS da oxy hoa, téc do khuay
tron, nhiét do, ham lugng cacboxyl cua
C6, dén kich thudc trung binh cua CS vi
cau thu dugc.
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Hinh 1. Co ché tur ldp rap cua CS oxy héa TEMPO

3. KET QUA VA THAO LUAN

3.1. Phan tich sy thay ddi cau tric CS
So sanh phd hong ngoai caa CS va CS da
oxy hoéa. Trén phé (1) cua CS, & budc
song 3434,6 cm™ 1a pic dao dong cua lién
két O—H, tai budc séng 2677cm™ 1a pic
dao dong cua lién két C—H, con tai 2 pic
1660 cm, 1598 cm™ 1a dao dong cua lién
két N-H (nhém amin). Trén phd (2) caa
CS da oxy hda, pic 1737,75 cm™ la dao
dong cua lién két C=0 (COOH), ching to
thong qua qua trinh oxy héa TEMPO, da
c6 su chuyén héa nhém hydroxyl cua C6
thanh nhom cacboxyl caa C6.

1737.75

1660.41 1598.70

'2000' - 15'00'
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Hinh 2. Phé hong ngogi cua chitosan

trudc, sau oxy hoa TEMPO

3.2. Khao sat anh hwéng cua lwgng

NaClO dén ham lwgng nhém cacboxyl

cia C6 tao thanh khi oxy hoa CS
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Tién hanh thi nghiém voi cac diéu kién
nhu sau: pH = 10, thoi gian oxy hoa = 8h,
nhiét do phan tng ¢ 25°C, vé&i ham lugng
chat oxy hoéa 1a 7,5 mmol/g thi nhém
cacboxyl cua C6 thu duoc la 1,005
mmol/g; Khi ting luong chat oxy hoa Ién
thi ham luwong nhom cacboxyl cua C6
cling tang 1én tuong ung. Nhung khi
lugng chat oxy héa ting 1én dén 15
mmol/g thi ham lugng nhém cacboxyl cua
C6 tang bat dau cham lai. Viéc nay c6 thé
giai thich nhu sau: NaClO la tac nhan oxy
hoa, ban dau NaClO sé& tham gia oxy hoa
nhoém hydroxyl cua C6 cua vung CS vo
dinh hinh, sau khi vung CS v6 dinh hinh
phan tng hét thi NaClO s& tham gia phan
g voi ving CS tinh thé. Do vay trong
mot khoang thoi gian du dai, thi khi st
dung lugng chat oxy hda NaClO cang
nhiéu thi nhém cacboxyl cia C6 tao ra
cang lén.

3.3. Anh hwéng nong @9 CS oxy hoa
dén Kich thwéc dic trung cia CS vi cau
Tién hanh khao sét voi cac nong do CS da
oxy héa la: 0,25; 0,5; 0,75; 1,0; 2,0 g/100
ml, thu duoc CS vi cau co6 duong kinh
trung binh lan luot: 0,68; 1,64; 1,73; 2,93;
6,18 um. Nhan thdy, nong do dung dich
CS da oxy hoéa TEMPO cang cao, duong
trung binh cang Ién. Vi trong pham vi
nhat dinh, ham luong cac nhdm cacboxyl



cua C6 cang Ion, nghia 1a sb lwong phan
tar CS nhiéu, lam ting kha ning tham gia
phan ¢ng caa nhiéu phan tir CS véi nhau
dé tao thanh mét hinh cau, két qua lam
cho kich thuéc caa hinh cau thu duoc lon
hon.

3.4. Anh huéng cia tée do khuay tron
dén kich thwéc dic trung cia CS vi ciu
Khudy tron ¢ céac toc do: 500, 700, 900,
1000, 1100 v/ph. Két qua, duong kinh
trung binh cua CS vi cau dat duoc: 6,7;
6,39; 6,18; 6,1; 5,9 pm. Khi téc do khuay
cang cao, duong kinh trung binh cua hat
cang nho. Vi tdc do khudy tron cang 16n,
lam cho soi CS cang bj ubn cong, din d&én
la hai nhém cacboxyl va nhdm amin gan
nhau nhat tham gia phan &ng véi nhau.
Ngoai ra khi téc 6 khudy nhanh sinh ra
lyc cat 16n, 1am dut céc phan tir CS mach

dai. Két qua la kich thude didc trung cua
CS vi cau thu duoc 1a cang nho.

3.5. Anh hwéng caa nhiét dé dén kich
thwée dic trung cia CS vi cau

Khao sat ¢ cac nhiét do: 50, 60, 70, 80, 90
°C, cac CS vi cau nhan dugc c6 duong
kinh trung binh lan luot: 5,46; 5,71; 5,98;
6,18; 6,24 pum. Nhiét d6 phan ung cang
cao, duong kinh trung binh cua CS vi cau
cang 16n. Vi nhiét 6 cang cao sé thuc day
cho téc d6 phan ¢ng cang nhanh, 1am cho
két cdu cua hinh cau long léo, két qua
kich thuéc CS vi cau Ién hon.

3.6. Anh hwéng ham lwong nhom
cacboxyl ciia C6 dén kich thuée cia CS
vi cAu

Tién hanh khao sat cac mau CS di oxy
hoa c6 ham lugng nhém cacboxyl cua C6
khac nhau, két qua thu dugc theo bang 1:

Bang 1. Anh hwong ciia ham lwong cacboxyl cia C6 dén kich thude dic trung CS vi cau

Ham lugng cacboxyl caa C6, mmol/g | 0,71 10,92 | 1,13 | 1,33 | 1,52 | 1,61

buong kinh, pm

7,86 | 7,08 | 6,84 | 6,64 | 6,31 | 6,18

Ham lugng cacboxyl cia C6 cang cao,
duong kinh trung binh ctia CS vi cau cang
nho, nguyén nhan cé thé do ham luong
nhom cacboxyl cua C6 cang cao, Sé phat
sinh cang nhiéu diém lién két giita 2
nhém do, lam cho CS vi cau thu duoc co
két cdu cang chat. Nguoc lai khi ham
lrong nhom cacboxyl cua C6 thap thi sd
diém lién két it, két cdu CS vi ciu 10ng
1é0, 1am cho duong kinh cac hat vi ciu thu

dugc cang lon.

3.7. Phan tich anh SEM CS vi cau

Hinh 3. 4nh SEM cua CS Vi cdu
CS da oxy hoa c6 ham lugng nhom
cachoxyl caa C6 la 0,92 mmol/g tién
hanh qua trinh tu Iap rap ¢ nhiét d6 90 °C
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trong 4 gio, khudy véi téc d6 700 v/ph.
Mau duoc dem di ly tam roi say kho, roi
dem chup anh SEM. Thdéng qua anh SEM
cua CS oxy hoa da lap rdp, c6 thé nhan
thdy: mau sau qué trinh tu lap rép c6 hinh
dang 1a cac hinh cau, bé mat san sui, co
cac 156 nho, kich thuée twong ddi déu nhau,
duong kinh trung binh cua cac vi cau
khoang 7 um.

4. KET LUAN

Dung TEMPO Iam chit xdc tac trong hé
TEMPO-NaClO-NaBr c6 thé tién hanh
oxy hoa lya chon nhém hydroxyl cua C6
thanh nhém cacboxyl cua C6. Lugng chat
oxy héa NaClO str dung cang nhiéu, thoi
giam phan tng oxy hoa kéo dai thi ham
lugng C6 cacboxyl thu dugc cang cao.
Trong méi treong axit, CS da oxy hoda cé
thé tién hanh phan ung tu lip rap tao
thanh c4c vi cau. Nong do CS di oxy hoa,
toc do khudy tron, nhiét do, ham luong
nhom C6 cacboxyl cia CS c6 anh hudng
dén kich thudce trung binh ciia CS vi cau.
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