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TOM TAT
TOM TAT
Chitosan thu dwoc tir vo tém va hat nano SiO, thu dwoc tir tro trau da dwoc ding dé tong hop composite
chitosan/SiO,. Vit liéu hdp phu chitosan cé cau triic xép thu dwoc bang cach khir SiO, trong composite
chitosan/SiO,. Kha nang hdp phu ion Cr(VI) ciia vit liéu chitosan cé cdu triic xop phu thude vao ti I¢ chitosan/
Si0, dung dé ché tao vat lieu, nhiét do va pH. Dung lwong hcfp phu ion Cr(VI) cua vat liéu diroc xdc dinh
khoang 5,99 mg/g.
Tir khoa: Chitosan, nanocomposite, nano SiO,, hép phu, kim logi ndng.

ABSTRACT

Chitosan obtained from shrimp shells and SiO, nanoparticles obtained from rice husk ash were used to
synthesize chitosan/SiO, composites. Porous chitosan was obtained by removing SiO, in the chitosan/SiO,
composite. The Cr(VI) adsorption capacity of porous chitosan depends on the rate of chitosan/SiO, used to
make materials, temperature and pH. The Cr(VI) adsorption capacity of the material is determined to be about

5.99 mg/g.

I. PAT VAN PE

Chitosan 1a dAn xuét ctia chitin, thanh phan
cha yéu trong vo cua cac loai gidp xac nhu:
cua, tom, nhén, bo cap... Chitosan c6 Ung
dung trong nhiéu linh vuc khac nhau nhu:
dugc pham, m§ pham, bao géi, hap phy...Véi
cu trac ¢6 chira cac nhom chirc ~OH va —NH,
nén chitosan c6 kha ning hap phu tét, nhét 1a
kha nang hip phu ion cua cac kim loai ning
[12,15]. Kha nang hap phu cua chitosan phu
thudc vao nhiéu yéu t6 nhu: khéi lugng phan
tu, do deacetyl, nhiét do, pH moi truong...[6,
8, 11]. Piac biét, cau tric cua vat liéu hap phu
chitosan c6 anh hudng rat 16n dén kha niang hap
phu. Chitosan c6 céu trac dang hat hip phu tot

! B mon Hoa, Khoa Cong nghé thuc phém,
Truong Pai Hoc Nha Trang
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hon rét nhiéu so véi dang vay [6,8,10] va khi
lam tang dién tich bé mit cua hat chitosan béng
cach ché tao chung & dang xdp thi kha ning
hép phu ting manh [4,5,7,9,13]. C6 thé ché tao
hat chitosan xdp bang nhiéu phuong phap nhu
dung k¥ thuat pha ddo [4], tao hat khau mang
[7,9], phuong phap nho giot [13]...

Trong nghlen clru nay, vat liéu hap phu hat
chitosan c6 cau truc x6p dugc ché tao bing
cach loai bo SlO2 trong cau trucNhat’compomte
chitosan/SiO, dé tao nén cac 10 xop trén hat
chitosan. Pay la mot phuong phép hoan toan
moi.

Vi dinh huéng ung dung trong xu Iy nudc
thai, dic biét 1a nude thai chtra nhidu kim loai
ning, ion Cr(VI) dugc chon dé khao sat kha
niang hap phu cua vat lidu.
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Hinh 1: So d6 quy trinh ché tao vat liéu hip phu hat chitosan cé ciu tric xop

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
1. Nguyén vit liéu

Vo tom thé dugc thu nhan tai cac nha hang
hai san ¢ Nha Trang, dugc bao quan & 4°C
trong qué trinh chuyén vé phong thi nghiém.
V6 triu thu nhan tai nha may xay xat laa &

Rira sach va loai bo tap chat

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

‘ Rira trung tinh bing nwde cat

l

Ngam vai HCL 4%, ty 1€ 1:5 (w/v),
12h ¢ nhiét @6 phong

Rira trung tinh bing nudc cit

Dién Khanh, Khanh Hoa. Hoa chét sir dung

trong nghién ctru 1 cic loai hoa chat tinh khiét.

2. Cach tién hanh thi nghi¢m

2.1. Ché tao chitosan tir vo tom phé liéu
Chitosan dugc ché tao tir vo tom theo quy

trinh ctia Trang Si Trung va cong su [1]:

60°C, 24h

Rira trung tinh, sdy kho

Chitin

Deacetyl hoa:
NaOH 60%, ty 1é 1:5 (w/v), 20h, 65°C

Hinh 2: So d6 nghién ctru tong quat ché tao chitosan tir vo tom

2.2. Tach SiO, tir tro trdu

Hat nano SiO, tir tro trau theo quy trinh ctia Nguyén Tri Tudn va cong su [2]:
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NaOH 3N, dunnéng, khue”iy déu o
200°C, 4h, loc 3 lan thu dung dich

Dung dich mau vang

HCl 4M dénpH = 6
Két tua

Rita vé1 nudc

L

| Say. nghién min

100°C, 24h, sau d6 nung

e

550°C, 2h

trang

< Rita véi con tuyét dbi

Bot Silica

Hinh 3: So d6 quy trinh tach SiO, tir tro vo triu

2.3. Ché tao composite chitosan/SiO, va vit
liéu hdp phu hat chitosan xép

Can 2g chitosan cho vao cdc chira sin
150ml dung dich acid acetic 2%, khuéy hdn
hop bang may khuay tir cho dén khi chitosan
tan hoan toan. Trong mot cbe khac, vtra cho tir
tir 2 g Si0, vao 100ml dung dich acid acetic 2%
vira khudy déu trong khoang 1 gio, sau d6 dem
hdn hop danh siéu 4m trong 30 phut. Nho ting
giot dung dich SiO, vao dung dich chitosan va
khudy déu trong thoi gian 12 gio' dé hdn hop
ddng nhat. Sau d6, nho ting giot hdn hop vao
cde thuy tinh ¢6 chtra 500ml nudce cat va khudy
manh trén bép khudy tir trong khoang 2 gio.
Trung hoa hdn hop bang NaOH 0,IN dén khi
pH=17,c¢co két tua tre"mg xut hién. Loc rira két
tia nhiéu l1an v6i nude cat. Két tia duge mang
di sdy o nhiét 46 80°C trong thoi gian 12 giod
thu dugc composite chitosan/SiO,.

Két tua sau khi séy kho duoc nghién min,
sau d6 cho vao 150ml NaOH 3M va khudy déu
trén bép khudy tir trong 12 gio dé tach hoan
toan SiO, ra khoi két tiia. Loc rira két tua nhidu
lan v6i nudc cat. Sau do két tna duge mang di
sdy ¢ nhiét 46 60°C trong thoi gian 6 gio. Két
tia sau khi séiy duoc nghién min thu dugc vat
lidu hap phu.

2.4. Hap phu ion Cr(VI) bang chitosan cdu
triic xop

Can 0,2 g vat liéu hap phu cho vao 20 ml
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dung dich Cr(VI) c6 ndng d6 100mg/l. Khudy
hdn hop trén may khudy tir véoi tbe do 700
vong/phut trong khoang thoi gian xéac dinh.
Loc thu dung dich, 14y 5ml dung dich cho vio
binh dinh mirc 100ml, sau do6 tién hanh phan
ung tao phtrc mau voi diphenylcarbazide, dinh
muc bﬁng nude cat dén vach 100ml, dé 6n dinh
mau dung dich tir 7-10 phut rdi tién hanh do do
hap phu trén may quang phd UV-VIS dé xac
dinh ndng d6 con lai cia Cr(VI) bang phuong
phap dudng chuan.

2.5. Phan tich cdu tric vt liéu

Hinh thai hoc va kich thudc hat cia SiO2
thu duge tir tro triu duoc xac dinh béng anh
hién vi dién tir quét tich hop dau do EDS (SEM/
EDS: JSM-6480LV&JED 2300, Jeol, Japan),
tai Vién Cong nghé Nano, Dai hoc Quéc gia
Thanh phé Ho Chi Minh. Céu tric cua vat liéu
hap phu duogc phén tich bang phd hong ngoai
Fourier (Bruker Optics ALPHA FT-IR) tai
Trung tdm Thi nghiém thuc hanh, Truong Pai
hoc Nha Trang.

Phirong phap xir Iy s6 liéu:

MG&i thi nghiém duoc lap lai 3 1an, 14y gia tri
trung binh va dung phan mém EXCEL 2013 dé
v& dd thi va xtr 1y s6 liéu.

III. KET QUA VA THAO LUAN
1. Ché tao chitosan tir vé tém

Chitosan thu duoc c¢6 mau tring nga, co

phan tr lugng trung binh My, = 183,8 kD. Do
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deacetyl hoa dugc xac dinh theo phuong phap
quang phd UV [14], DD = 84,7%. Ham luong
tro va ham lugng protein con lai trong san
pham chitosan kha thap, 1an luot 14 0,98% va
0,93%. C6 thé noi chitosan thu dugc co do tinh
khiét kha cao (trén 98%), co thé ding dé lam

Hinh 3: Nano SiO,

Tl hinh d&nh SEM nhan thay, SiO, thu dugc
0 dang cac hat nho, déng déu két hop lai voi
nhau tao thanh mét cau tric xdp. Cac hat SiO,
¢0 kich thudce trung binh khoang 10-15 nm. Két
qua nay cling phu hop v6i két qua nghién ciru
nhom tac gia Nguyén Tri Tuan va cong su [2].
3. Khio sat kha niing hip phu ion Cr(VI) cua
vt liéu hip phu chitosan cé ciu tric xop
3.1. Anh hwong cua thanh phan chitosan va
silica dén kha ndng hdp phu ciia vt liéu

vt liéu hap phu.
2. T4ch nano silica tir tro triu

SiO, duoc tach ra tir tro triu dat hiéu suét
81%. Phan tich SiO, thu duoc (Hinh 3) bang
k¥ thuat SEM cho két qua trén Hinh 4.

B
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Hinh 4: Anh SEM ciia nano SiO,

6 vat liéu hip phu (VLHP) chitosan c6 cu
truc xép da duoc ché tao tir chitosan va silica
v6i ti 18 thanh phan khac nhau (Bang 1).

Nhidm xéac dinh ciu trac thanh phan cua
composite chitosan/SiO, va danh gia muc
do loai bo SiO, trong composite dé thu dugc
VLHP chitosan x6p, mau composite chitosan/
SiO, va VLHP 1:1 da dugc phan tich bang ph
FT-IR. Két qua thé hién trén phd d6 Hinh 5 va
Hinh 6.

Bang 1: Vat viéu hap phu chitosan ché tao tir composite chitosan/SiO, c6 thanh phén khac nhau

Vat liéu hélp phu VLHP 1:0 VLHP1:1 VLHP1,5:1 VLHP2:1 VLHP3:1 VLHP4:1
Chitosan (g) 2,00 2,00 2,00 2,00 3,00 4,00
SiO, (g) 0 2,00 1,33 1,00 1,00 1,00
VLHP thu dugc (g) 1,96 1,81 1,80 1,81 2,54 3,60
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Hinh 5: Pho FT-IR ciia composits chitosan/SiO,

T T T T
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Wavenumber em-1

Hinh 6: Phé FT-IR ctia VLHP chitosan
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Trén phd d6 FT-IR ciia composite chito-
san/SiO, (Hinh 5) xut hién cac miii dic trung
cta cac dao dong lién két trong chitosan va
SiO,. Cu thé, miii 3442,70 cm! dic trung cho
dao dong nhém —OH va miii 1640,02 cm™! dac
trung cho dao dong lién két nhom -NH, cua
chitosan, cac mfii 1097,78 cm-! va 799,20cm-!
dic trung cho dao dong lién két —Si—O— trong
silica. Két qua nay chimg to vat lidu compos-
ite thu dugc gom 2 thanh phan chitosan va
Si0,. Két qua phan tich VLHP chitosan (Hinh
6) cho thay cac mili dic trung cho dao dong
lien két -Si-O— ¢ 1097 cm™! va 799 cm-! da

bién mat chi con lai cdc miii dic trung cua
chitosan. Piéu nay chung to, da loai bé duogc
Si0, hoan toan ra khoi composite chitosan/
Si0, dé tao vat liéu chitosan c6 ciu tric xp.

DPé xac dinh duoc ti 1& chitosan/SiO, cho
VLHP t6t nhét, tién hanh qua trinh hip phu
ion Cr(VI) voi 6 VLHP di ché tao. Qua trinh
hép phu duoc tién hanh & diéu kién: 0,2¢g
VLHP trong 20ml dung dich Cr(VI) c¢6 ndng
dd 100mg/l; pH = 5; nhiét d6 35°C; thoi gian
hép phu 60 phat. Két qua thu duoc thé hién
trong Bang 2.

Két qua thu dugc cho thay VLHP 1:1 ¢6

Bang 2: Anh hwéng ciia thanh phan chitosan va silica dén kha ning hap phu cia VLHP

Vat licu h ép phu VLHP VLHP VLHP VLHP VLHP VLHP
R ; 1:0 1:1 1,5:1 2:1 3:1 4:1
Hiéu suat hip phu (%) 39,64 59,44 57,06 50,91 42,32 34,16
Dung lugong hép phu q(mg/g) 3,96 5,94 5,71 5,09 423 3,41

kha niang hap phu tot nhat trong 6 VLHP. Hi¢u
suit hip phu dat 59,44% va dung luong hip
phu dat 5,94 mg/g. Diéu nay c6 thé giai thich
bdi VLHP 1:1 c6 thanh phan SiO, 16n nhat so
v61i cac VLHP con lai nén khi ta tach SiO, ra
khéi composite chitosan/SiO, s& dé lai nhiéu
16 tréng nhét trén bé mat hat chitosan va lam
cho vat liéu nay c6 do xbp 16n. VLHP c6 do
xbp cang cao thi dién tich bé mit cang 16n va
do d6 kha ning hap phu s& cang tot. Tur két
65
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qua nay, VLHP 1:1 duoc chon dé khao sat anh
huéng cua cac yéu té khac 1én qua trinh hap
phu.
3.2. Xac dinh thoi gian c¢dn bang hdp phu

Pé xac dinh thoi gian dat can bang hip
phu, quéa trinh hap phu dugc tién hanh véi
VLHP 1:1 ¢ diéu kién: pH = 5; nhiét d6 35 °C.
Thoi gian hdp phu thay dbi tvong tng tir 10,
20, 30, 40, 60 va 80 phut. Két qua thu duoc
thé hién trong Hinh 7.

59.19 59.01

60 80 100

Thoi gian hap phy (phit)
Hinh 7: Anh huéng ciia thoi gian hip phu dén hi¢u sut hip phu ion Cr(VI) ciia VLHP 1:1

Két qua thu duoc cho thdy qua trinh hap
phu x4y ra nhanh trong khoang thoi gian tir 10
dén 20 phut. Sau 20 phit hi¢u suat hap phy dat
59,3% va dung lugng hip phu dat 5,93 mg/g.
Néu kéo dai thém thoi gian hdp phu thi hiéu
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suit hip phu ting khong dang ké, tham chi
con giam nhe sau 60 phat hap phu. Nhu vay
c6 thé thdy rang qua trinh hap phu ion Cr(VI)
xay ra nhanh va dat can bang hap phu sau 20
phut.
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3.3. Anh hwéng cia nhiét @o dén kha nang hap
phu

Dé khao sat anh huong cua nhiét do dén kha
ning hip phu cua vat liéu, qua trinh hdp phu

[=a)
th

59,86 59,56

o ot O

[=]

Hi¢u suat hap phu
W B & th th &
h h

o
(=]

60,96

35 40 4

Nhiét 46 ("C)

duoc tién hanh voi VLHP 1:1 ¢ diéu kién: pH =
5; thoi gian hip phu 20 phut; nhiét do hap phu
thay dbi trong tng tir 35 dén 80°C. Két qua thu
duoc thé hién trong Hinh 8.

57,61

53,71
|| || 44,22

Hinh 8: Anh hwéng ciia nhiét d9 hap phu dén hiéu suit hip phu ion Cr(VI) cia VLHP 1:1

Két qua thyc nghiém cho thay nhiét do c6
anh huong dén kha nang hip phu. Khi ting
nhiét do tir 35°C dén 45°C thi hiéu suat hap
phu thay dbi khong dang ké. Hiéu suét hip phu
bat ddu giam & nhiét do trén 50°C va trén 60°C
thi bat ddu giam manh. Khi ting nhiét do thi
chuyén dong nhiét ctia cac phén tir va ion ciing
tang, dong thoi thuc day qua trinh khuéch tan
jon dén bé mit VLHP. Piéu nay s& lam thic
déy qua trinh hap phu ion Cr(VI) 1én bé mit
VLHP. Tuy nhién, do hp phu la qua trinh toa
nhiét cho nén khi tdng nhiét d¢ qua cao, can
bang hip phu chuyén dich theo chiéu giai hap
phu. Ngoai ra chuyén dong nhiét qua manh

65
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ciing thiic day qué trinh giai hap phy. Chinh vi
vay, 0 nhiét do cao thi hi¢u suét hép phu giam.
Pé don gian hoa qua trinh thuc hién va giam
nang luong tiéu tén thi nhiét do thich hop cho
qua trinh hap phu 1a 35°C.
3.4. Anh heong ciia pH dén kha nang hap phu

Pé khao sat anh huong cia pH dén kha
nang hép phu cua vat liéu, qua trinh hép phu
dugc tién hanh véi VLHP 1:1 6 diéu kién: nhiét
do 35°C; thoi gian hap phu 20 phat; pH cua
dung dich bi hap phu dugc diéu chinh thay doi
tuong tmg tir 1 dén 7. Két qua thu dugc thé
hién trong trén Hinh 9.

Trén mach phan ti chitosan c6 chua cac

59.88

55.84 I

5536 56,77

pH cua dung dich Cr(VI)

Hinh 9: Anh huéng ciia pH dén hi¢u suit hip phu ion Cr(VI) ciia VLHP 1:1

nhém chuc hoat dong —OH va —NH,. Cac
nhom chtic nay c6 anh hudng truc ti€ép dén
kha nang hap phu cua chitosan. Khi pH cua

moi truong thay déi, hoat tinh cia cic nhom
chtic nay cling bi anh huong, nhat 1a nhom
—NH,. Vi vy pH ctuia moi truong s€ co6 dnh

TRUONG DAI HOC NHA TRANG e 153



Tap chi Khoa hoc - Cong nghé Thuy san

S6 4/2019

huong truc tiép dén kha nang hap phu cua vt
liéu chitosan. O méi truong pH = 5, vat liéu
c6 kha nang hip phu tét nhat voi hiéu suét
hap phu dat 59,88%. Kha ning hap phu cia
vat liéu giam trong moi trudng c6 pH thap.
Két qua nay cé thé dugc giai thich: diém ding
dién cua chitosan phuy thudc vao do deacetyl
hoéa, thuong c6 gia tri trong khoang 5,0 — 6,0
[13], & pH thip chitosan bi proton hoa va
mach chitosan trd nén tich dién duong do do
lam giam kha nang hap phy ion Cr(VI). O mbi
truong trung tinh kha ning hap phu cua vat
liéu giam nhe.

IV. KET LUAN VA KIEN NGHI

Vat liéu hip phu chitosan c6 cdu trac xop
duogc ché tao tir chitosan thu duoc tir vo tdm
va SiO, ttr tro tru. Vat liéu hat chitosan xép

TAI LIEU THAM KHAO
Tiéng Viét

hap phu tét ion Cr(VI). Kha ning hép phu
cuia vat liéu phu thudc vao ti 1¢ thanh phan
chitosan va SiO, dung dé ché tao, pH cua
moi trudng va nhiét do. Vat liéu ché tao tur
composite chitosan/SiO, ty 1¢ 1/1 (w/w) co
kha nang hip phu tot nhat ¢ dicu kién pH =
5, nhiét d6 35°C. Hiéu suit hip phu dat 59,88
% (twong Gng véi dung lwong hip phu 5,99
mg/g) sau 20 phut hap phu.

Can tién hanh cac nghién ctru sau hon vé
cAu tric cua vat liéu hip phu. Ngoai ra ciing
can nghién ctru danh gia kha nang thu hoi va
tai sir dung cua vét liéu.
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