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TOM TAT

Chitosan thu dugc tir vé tém va hat nano SiO, thu dugc ti tro trdu da ducc dung dé téng hap vat
liu composite chitosan - SiO,. V&i muc dich thu dugc vat liéu hdp phu chitosan co cau tric x6p,
cac hat SiO; trong vat liéu composite chitosan - SiO, da dugc loai bd bang dung dich NaOH. Vi
dinh huéng ting dung vat liéu hap phu trong viéc xt ly nudc thai clia nganh dét nhuém, kha nang
hédp phu xanh methylene clia vat liéu chitosan cé cau trdc x6p da dugc khao sat. Két qua khao sét
cho théy vat liéu chitosan co cau tric x6p cd kha ndng hap phu tét xanh methylene. Kha nang hap
phu ctia vat liéu phu thudc vao nhiéu yéu t6 nhu: cau tric clia hat; pH clia méi trudng hap phu va
nhiét d6. Vat liéu hdp phu dugc ché tao tir composite chitosan - SiO; Vi ty 1& chitosan / SiO, bédng
1/1 (w/w) c6 kha nang hap phu t6t nhat. Vat liéu cé kha nang hdp phu tot & méi trudng pH =6, &
pH thap thi khd nang hap phu cla vat liéu bi gidam dang ké. Nhiét do cé anh hudng Ién dén kha
nang hap phu cdia vat liéu. Nhiét d6 phi hop cho qud trinh hdp phu ctia vat liéu 13 40 °C. G nhiét
d6 qué cao sé thic ddy qué trinh gidi hap phu lam cho kha nang hap phu clia vat liéu giam. Dung
lugng hap phu cuc dai xanh methylene clia vat liéu dugc xac dinh khodng 7,25 mg/g sau thai gian
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hédp phu 40 phut.
Tur khoa: composite chitosan, hat nano SiO2

DAT VAN DE

Chitosan la din xuét ctia chitin, thanh phan chu yéu
trong vo clia cic loai gidp xdc nhu: cua, tdm, nhén,
bo cap... Chitosan c6 ting dung trong nhiéu linh vuc
khéc nhau nhu: dugc phdm, my phdm, bao gdi, hdp
phu...V6i cdu tric c6 chita cac nhém chiic -OH va
-NHj nén chitosan c6 kha nang hép phu tét, nhat 1a
kha nang hap phu ion ctia cdc kim loai néngl’z. Kha
néng hép phu ctia chitosan phu thuc vao nhiéu yéu
t6 nhu: khoilugng phan ti, d¢ deacetyl, nhiét d6, pH
mdi trudng... 3>, Dic biét, cdu tric clia vat liéu hdp
phu chitosan ¢6 anh hudng rat 16n dén kha ning hip
phu. Chitosan c6 ciu tric dang hat hdp phu t6t hon
rdt nhiéu so v6i dang vay >>6 va khi lam ting dién tich
bé mit cta hat chitosan bang cach ché tao ching &
dang x6p thi kha nang hdp phy ting manh”~11,
Trong nghién ctiu nay, vét liéu hip phu hat chitosan
¢6 cdu truc x6p dugc ché tao bang cach loai bo SiO;
trong ciu tric hat composite chitosan/SiO, détao nén
cac 16 x8p trén hat chitosan Hinh 1.

V6i dinh hudng ting dung trong xt Iy nudc thai dét
nhudm, xanh methylene dugc chon d€ khao sat kha
néng hdp phu chit mau cta vat liéu.

PHUONG PHAP THUC NGHIEM

Ché tao chitosan tir vé tém phé liéu

Chitosan dugc ché tao tii vo tom theo quy trinh ctia
Trang Si Trung va cong sy '? (Hinh 2):
Tinh chdt cua chitosan thu dugc:

1. Khéi lugng phan td trung binh cta chitosan
dugc xdc dinh bing phuong phdp do do nhét.
Chitosan thu dugc c6 phan ti lugng trung binh
Mw = 183,8 kD.

2. bd deacetyl héa dugc xdc dinh theo phuong
phap quang phé!3. Chitosan thu dugc c6 do
deacetyl hoa DD = 84,7%.

3. Ham lugng tro va ham lugng protein con lai
trong san phdm chitosan kha thép, lan lugt 1a
0,98% va 0,93%. C6 thé ndi chitosan thu dugc
¢6 d0 tinh khiét kha cao (trén 98%), c6 thé dung

délam vt liéu hép phu.

Tach SiO, tu tro trau

Duia theo quy trinh ctia Nguyén Tri Tudn va cong su !4
(Hinh 3), hat nano SiO; tui tro trdu dugc ché tao nhu
trong Hinh 4.

Trich dan bai bdo nay: Ngoc T Q, Nguyén H T T, Thang V N. Khdo sat kha nang hap phu xanh
methylene ctia vat liéu hat chitosan cé cau tric x8p. Sci. Tech. Dev. J. - Eng. Tech.; 2(S12):5121-SI30.
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Vo tom

Chitosan

Tro trau

Hat Si0, kich ¢& nano

Tao hat composite
Chitosan-Si0,

Khi SiO,

Tao hat
chitosan xop

Khao sat kha niang hap phu
cua hat chitosan x0p

Hinh 1: So dé quy trinh ché tao vat liéu hap phu hat chitosan c6 cau tric xp.

Ché tao composite chitosan/SiO, va vat liéu
héap phu hat chitosan xép

Cén 2 g chitosan cho vao c6c chta sdn 150ml acid
acetic 2%, khudy hén hop bang may khudy tit cho dén
khi chitosan tan hoan toan. Viia cho tii ti viia khudy
2 g SiOy vao dung dich chitosan. Tién hanh khudy
trong thoi gian 12 gio d€ hdn hgp dong nhit. Sau do,
nhé tiing giot hén hop vao cdc thiy tinh c6 chiia 500
ml nudc cdt va khudy manh trén bép khudy tu trong
khoang 2 gi¢. Trung hoa hén hgp bing NaOH 0,1 N
dén khi pH = 7, c6 két tha tring xuft hién. Loc rtia
két ta nhiéu lan véi nudce cat. Két tha duge mang di
sdy 6 nhiét d6 80°C trong thoi gian 12 gi¢ thu dugc
composite chitosan/SiO;.

Két tha sau khi sdy kho dugc nghién min, sau d6 cho
vao 150 ml NaOH 3M va khudy déu trén bép khudy tu
trong 12 gi¢ dé tach hoan toan SiO ra khoi két taa.
Loc rtia két thia nhiéu 1an v6i nuGce cit. Sau do6 két tha
dugc mang di sdy 6 nhiét do 60°C trong thoi gian 6
gio. Két tha sau khi sdy dugc nghién min thu dugc
vat liéu hép phu (Hinh 5).

S122

Hap phu xanh methylene béng bang chi-
tosan cau tric xép

Cho khdi lugng xac dinh vatliéu hap phu chitosan x6p
vao dung dich xanh methylene c¢6 néng d6 100 mg/1.
Khuéy hén hgp bing mdy khudy tit d€ qud trinh hip
phu xdy ra. Khi qua trinh hdp phu két thic (hodc sau
khoang thoi gian xéc dinh), tién hanh loc dé thu dung
dich xanh methylene con lai. Sau d6 14y 1 ml hén hop
pha loang thanh 10 ml bing nudc cit va tién hanh do
d6 hép thu quang & 4 = 650 nm d€ xac dinh ndng
do xanh methylene con lai bang phuong phap dudng
chudn.

Két qua xay dung dudng chudn xdc dinh néng d6 xanh
methylene dugc trinh bay trong Bang 1 va Hinh 6.

KET QUA VA THAO LUAN

Xac dinh thoi gian can bang hap phu - giai
hép phy

Mau vt liéu hép phu chitosan x6p thu dugce tit com-
posite chitosan/SiO; c6 ty 1é 1:1 (w/w) dugc dung dé
xdc dinh thdi gian dat cAn bing hdp phu. D€ xéc dinh
thoi gian dat can bang hép phu - gidi hdp phu xanh
methylen trén chitosan x6p, tién hanh qua trinh hép
phu trong céc khoang thoi gian tit 0 dén 60 phut va
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Rira sach va loai bo tap chit

|

Ngam voi NaOH 5%, ty 1& 1:5 (w/v),
24h ¢ nhiét d6 phong

Rira trung tinh bing nudc cit

Ngam va1 HCI 4%, ty 1€ 1:5 (w/v),
12h & nhiét d6 phong

r

Rira trung tinh bing nudc cét

60°C, 24h

Rira trung tinh, say kho

Deacetyl hoa:

Chitin

NaOH 60%, ty 1& 1:5 (w/v), 20h, 65°C

Hinh 2: So dé quy trinh ché tao chitosan tir vé tém.

Bang 1: Sé liéu xay dung dudng chuan xac dinh néng do

xanh methylene

Mau 1 2
C(mg/l) 0 2
Abs 0,087 0,342

3 4 5 6
4 6 8 10
0,693 0,998 1,287 1,575

¢6 dinh khéi lugng chitosan 13 0,2 g, pH = 7,0, néng
d¢ dung dich xanh methylene 13 100 mg/1 va thé tich
dung dich xanh methylene la 20 ml.

Két qua khdo sat dugc trinh bay trong Bang 2 va
Hinh 7 cho théy, khi thoi gian hip phu ting thi dung
lugng hép phu ting. Quad trinh hip phu xay ra nhanh
chéng trong khoang 20 phut dau tién, sau d6 toc do
hép phu chim lai va gin nhu dat cin béng tai thoi
diém 30 phut. Tuy nhién, d€ dam béo cin bang dugc
thiét 14p hoan toan, thoi gian hép phu 40 phut dugc
chon cho cac thi nghiém tiép theo.

Anh huéng ty I1é thanh phan vat liéu dén
kha nang hap phu

Vat liéu hip phu chitosan x8p thu dugc khi loai bo
thanh phén SiO, khoi composite chitosane/SiO;. Vi

vay ty 1é thanh phan gita chitosan va SiO, trong com-
posite chitosan/SiO; c¢6 anh hudng dén kha nang hap
phu ctia vat liéu. Nam loai vét liéu hip phu dugc ché
tao tlif composite chitosan/SiOy c6 ty 1é thanh phan
khdi lugng chitosan: SiO» 14n lugt 1a 1/0; 1/1; 1,5/1;
2/1 va 3/1 da dugc ché tao va khao sat kha nang hdp
phu. Qua trinh hdp phu dugc tién hanh & nhiét do
phong, pH = 7 va trong khoang thoi gian 40 phut.
Két qua dugc trinh bay trén d6 thi Hinh 8.

T4t ca cac vat liéu hdp phu chitosan x6p dugc ché tao
tii composite chitosan/SiO, déu c6 kha ning hdp phu
tot hon vt liéu hép phu la hat chitosan nguyén liéu
ban dau. K&t qua nay chiing to khi loai bo SiO; trén
hat composite chitosan/SiO, da dé lai cac 16 x8p trén
bé mit hat chitosan va lam ting dién tich bé mit cua
hat dan dén kha néng hép phu tang. Két qua nghién
ctiu ciing cho théy rang khi ty 1& hat SiO; trong com-
posite chitosan/SiO; cang cao thi cho ra vét liéu c6

Si23



Tap chi Phdt trién Khoa hoc va Céng nghé - Ki thudt va Céng nghé, 2(512):5121-S130

Lam sach, phoi kho >l Nung & 500°C, 5h

Tro trau

Nghién min

Y
A

NaOH 3N, dunnéng, khudy déu &
200°C, 4h, loc 3 lan thu dung dich

Dung dich mau vang

HCl 4M dén pH = 6 >
Két tia tring
Rira voi nude g} Rita véi cdn tuyét déi
Say, nghién min >

100°C, 24h, sau d6 nung 550°C,2h
Bot Silica

Hinh 3: So d6 quy trinh tach SiO, tif tro vé trau ' .

Hinh 4: Hat nano SiO,.
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Hinh 5: Hat chitosan c&u tric x3p.
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Hinh 6: Pudng chuan xac dinh néng d6 xanh methylene.

kha ning hép phu cang tét. D€ dam bao ciu tric hat
chitosan dugc dn dinh va kha ning hép phu tét, ty 1é
chitosan/SiO, 1/1 la pht hgp nhat.

Anh huéng ctia pH dén kha nang hap phu

Trén mach phén ti chitosan c6 chdia cac nhém chic
hoat dong ~OH va -NHj;. Cac nhém chtic nay c6 anh
hudng truc tiép dén kha nang hdp phu cta chitosan.
Khi pH ctia moi trudng thay déi, hoat tinh cta céc

nhoém chtic nay cing bi dnh hudng, nhat 1a nhom -
NH,. Vivéy pH ctia moi truong sé c6 anh hudng truc
tié€p dén kha néng hip phu ctia vat liéu chitosan.

Vit liéu hip phu chitosan x0p ché tao tii composite
chitosan/SiO, (1/1) dugc stt dung d€ khao sit anh
hudng ctia pH moi truong dén kha nang hip phu cta
vat liéu. Qua trinh hip phu dugc thuc hién & diéu
kién nhiét do phong, pH trung tinh va thoi gian hip
phu 14 40 phat.
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Théi gian hap phu (phit)

Hinh 7: Su phu thuéc giita dung lugng hap phu va thai gian hap phu.
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Dung lwong hfip phu (mg/g)
— = wn

5,684

60

o

1,0/0 1,0/1 1,5/1

Ty 1¢ chitosan/SiO2

2,0/1

Hinh 8: Anh huéng ty 1& thanh phan vat liéu dén kha nang hap phu.
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Bang 2: Két qua hap phu xanh methylene theo thai gian hap phu

Thoi gian Do hip Nong d6 xanh methylene Hiéu sudt hdp phu Dung lugng hép phu
(phut) thu (mg/1) (%) (mg/g)
0 1,566 9,866 0 0
10 0,680 4,006 59,40 5,860
15 0,617 3,587 63,65 6,280
20 0,541 3,086 68,72 6,780
30 0,539 3,068 68,90 6,798
40 0,537 3,057 69,01 6,808
60 0,536 3,053 69,05 6,812
7.5
_—
oo
)
g 7
S
2.
a, 6.5
=
@
=
e 6
o
=
=
—
op 5,5
=
=
=
5

Hinh 9: Anh huéng ctia pH méi trudng dén kha nang hap phu.

Két qua dugc trinh bay trén d6 thi Hinh 9.

O méi trusng pH = 6, vat liéu c6 kha nang hdp phu
t6t nhét véi dung lugng hdp phu dat 7,20 mg/g. Dung
lugng hip phu ctia vét liéu gidm trong moi trudng c6
pH thip. Két qua nay c6 thé dugc gidi thich: diém
ding dién cta chitosan phy thudc vao do deacetyl hda,
thudng c6 gia tri trong khoang 5,5 - 6,5 1%, do d6 6 pH
thép chitosan bi proton hoa va mach chitosan trd nén
tich dién duong do d6 lam giam kha nang hip phu
xanh methylene. (9 méi trudng trung tinh va kiém
nhe kha ning hép phu cta vat liéu thay ddi khong
dang ké.

Anh huéng ctia nhiét d6 dén kha nang hap
phu

Vit liéu hip phu chitosan x6p ché tao ti composite
chitosan/SiO, (1/1) dugc stt dung d€ khao sit anh
hudng cta nhiét do dén kha ning hdp phu cua vat
liéu. Qua trinh hip phu dugc thuc hién & diéu kién
pH = 6 va thoi gian hip phu la 40 phaut.

Két qua dugc trinh bay trén d6 thi Hinh 10.

Khi tdng nhiét 4, ban dau kha nang h4p phu cua vt
liéu ting nhe. O nhiét d6 40°C kha ning hép phu ctia
vat liéu 1a tt nhat, dat 7,25 mg/g. Tuy nhién khi nhiét
do tang lén trén 50°C thi kha nidng hip phu lai giam.
Két qua nay c6 thé dugc gidi thich nhu sau: qua trinh
hép phu xanh methylene 1én vat liéu hip phu chitosan
¢6 luc hdp phu yéu va c6 ban chét thuin nghichlﬁ,
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Dung lwong hip phu (mg/g)
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40
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Hinh 10: Anh huéng ctia nhiét d6 dén kha nang hap phu.

ban dau khi ting nhe nhiét d¢ sé thic ddy qud trinh
khuéch tan xanh methylene dén bé mat vat liéu hap
phu va hip phu trén bé mat vat liéu nén lam tang kha
nang hép phu. Tuy nhién & nhiét d¢ cao lai thuc ddy
qua trinh phd v lién két gitia chit hdp phu va chit bi
hép phu (giai hdp phu) va nhiét d6 cao ciing lam cho
can bang hap phu dich chuyén theo chiéu thu nhiét (1a
chiéu giai hdp phu), chinh vi vy lam cho dung lugng
hép phu cta vat liéu giam. Nhu vay nhiét d6 thich
hgp cho qua trinh hap phu la 40 °C.

KET LUAN

Vatliéu hap phu chitosan c6 ciu tric x8p dugc ché tao
tit cac ngudn phé liéu vo tom va tro trdu. Vit liéu hat
chitosan x6p hdp phu t6t xanh methylene. Kha nang
hép phu ctia vat liéu phu thudc vao céu trac cta hat,
pH ctia moéi trudng va nhiét do. Vat liéu ché tao tu
composite chitosan/SiO; ty 1é 1/1 (w/w) ¢6 kha nang
hép phu t6t nhit & diéu kién pH = 6, nhiét d6 40°C.
Dung lugng hép phu 16n nhét dat 7,25 mg/g sau 40
phut hép phu.

XUNG POT LOI iCH

Nhém téc gia xin cam doan rang khong c6 bat ky xung
dot 1¢i ich nao trong cong bd bai bao.

PONG GOP CUA CAC TACGIA

« Tran Quang Ngoc: Tac gia chinh, dua ra huéng
nghién ciiu, viét bai

« Hoang Thi Trang Nguyén: Cong tac huéng dan
thuc nghiém, dong gép ¥ kién bién luén két qua
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V06 Nhét Thing: Lam thuc nghiém, kiém tra lai
ban thao, gép ¥ ban thao
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Investigation of methylene blue adsorption capacity of porous
chitosan particles

Tran Quang Ngoc’, Hoang Thi Trang Nguyen, Vo Nhat Thang

ABSTRACT
Chitosan obtained from shrimp shells and SiO, nanoparticles obtained from rice husk ash were
S used to synthesize chitosan - SiO, composite materials. In order to obtain a porous chitosan ad-
Use your smartphone to scan this sorbent, the SiO; particles in the chitosan - SiO; composite material were removed with NaOH
QR code and download this article solution. With the orientation of applying adsorbent in wastewater treatment of textile industry,

the ability of methylene blue adsorption of chitosan with porous structure has been investigated.
Survey results show that chitosan has porous structure with good adsorption capacity of methylene
blue. The adsorption capacity of materials depends on many factors such as: structure of particles;
pH of adsorption medium and temperature. Adsorbent material is made of composite chitosan -
SiO, with the ratio of chitosan/SiO, equal to 1/1 (w/w) with the best adsorption capacity. Materials
with good adsorption capacity at pH = 6, at low pH, the adsorption capacity of the material is sig-
nificantly reduced. Temperature has a great influence on the adsorption capacity of the material.
The suitable temperature for adsorption of materials is 40 °C. With a higher temperature, the des-
orption process will be accelerated. This makes the adsorption capacity of the material decrease.
The maximum methylene blue adsorption capacity of the material is determined about 7.25 mg/g
after 40 minutes of adsorption time.
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