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TOM TAT

Trong nghién citu nay da tién hanh tong hop
mang tir Chitosan va Zeolite (CS/Ze) véi Glutaral
andehit dwgc sir dung 14 chat lién két. Ty 1é
Zeolite trong mang tong hop durge khdo sdt trong
khodng tir 10-30% . Céc két qua vé co hoc cho
thdy mang c6 tinh chdt co hoc va dé bén tot theo
ty I¢ chitosan thay doi trong mang. Theo do, két
qud logi b6 kim logi ning trong nuée cho thay

mang c0 ty I¢ Chitosan/Zeolite voi 70% chitosan
va 30% Zeolite cho két qua logi bé kim logi cao
nhdt va kha néng loai bé kim logi sdp xép theo
thir tue: Cr>As>Cd>Hg>Pb>Cu. Nhitng két qud
nay cho thay rang mang CS/Ze dwoc tong hop cé
thé sir dung lam Sach nudc b&ng cach logi nham
logi bo kim logi trong nudc.

Tar khoa: Pervaporation, Chitosan, Zeolite, mang composite, kim logi ngng

1. MO PAU

Trong nhitng nam gan ddy, vin d& 6 nhiém
kim loai ning trong nuéc van ludn la mot bai
todn kho giai. Sy ton tai kim loai nang trong
nude, dac biét 1a nwéc dung cho sinh hoat dn
uéng 1a mot trong nhitng mébi de doa dén suc
khoe va tinh mang con nguoi. Do do, viéc loai
trir cac ion kim loai nang ra khoi ngudn nuéc la
mét van dé hét strc can thiét, c6 y nghia khoa hoc
va thyc tién. Hién nay, cac cong nghé thuong
dugc st dung dé loai bo cac ion kim loai ning
trong nudc gém c6 phuwong phap két tia héa hoc,

trao di ion, tuyén ndi va ling dong dién hoa [1-
2].Tuy nhién, hau hét cac phuong phép trén déu
tiéu ton nhiéu nang lwong va c6 gia thanh kha cao
[3]. Cong nghé mang sinh hoc tong hop xuét hién
Véi nhiing tinh nang vuot troi trong viéc loai bo
cac ion kim loai ning trong nudc dua trén cac
qua trinh hip phu va thim - béc hoi qua mang.
Mang sinh hoc téng hop khéng nhimg dat hiéu
qua cao trong qué trinh xir Iy ma con tiét kiém
nang luong va chi phi van hanh [4- 5]. Trong s
d6, phai ké dn mang sinh  hoc
Chitosan/Cellulose duoc téng hop dua trén cac
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tinh chat dic biét cua Chitosan va Cellulose [11],
chitosan/cellulose acetat [2],... trong d6 Chitosan
la mét trong nhiing polymer sinh hoc véi nhiing
tinh chat dac biét nhu kha nang tich dién dwong,
¢6 d6 nhét cao. Vé mat hda hoc, Chitosan con co
c4c nhom chiic -OH, -NHCOCH; trong cac mét
xich N-axetyl-Dglucozamin va nhém -OH, nhém
-NH; trong cac mat xich D-glucozamin c6 nghia
ching vira la ancol, vira la amin, vira la amit nén
phan tng hoa hoc c6 thé xay ra & vi tri nhom
chuc tao ra dan xuat thé O-, dan xuét thé N-, hoic
dan xut thé O-, N. Ngoai ra Chitosan c6 thé hinh
thanh cac phic hop vai nhiéu chat trong tu nhién
va cac phirc nay thwong khéng tan trong nudce tao
thanh dang mang hydrogel dugc ung dung réng
rdi trong cong nghé tong hop mang sinh hoc
[6].Va trong nghién ctru nay, tac gia chon Zeolite
két hop cung Chitosan nham tao ra mot loai
mang tong hop c6 kha nang loai bo kim loai nang
trong nudc Vai hiéu qua cao. Do Zeolite la mot
loai aluminosilicat tinh thé c6 cdu trdc khéng
gian ba chiéu, c6 cac 15 xdp dic biét cho phép
chidng phan chia phan tir theo hinh dang va kich
thude vi vy, zeolite con duoc goi 13 hop chét ray
phan tir., ngoai ra Zeolite c6 4 tinh chat quan
trong 1a trao ddi cation, hap phy, xuc tac va chon
loc hinh dang [7]. Dva vao nhiing tinh chat dic
biét d6 ma Zeolite thuong dugc sir dung trong xu
ly khi thai, nwéc thai va dic biét 1a xi Iy kim loai
nang trong nudc [8-9].

Trong d¢& tai nghién ciru nay, mang CS/Ze s&
dugc tong hop va khao sat cac tinh chat vat ly,
hoa hoc va kha ning phan tach, loai bé cac ion
kim loai nang trong nwdc bang qua trinh loc thoat
hoi nuéc qua mang. Két qua khao sat s& dugc

trinh bay trong phan Két qua va Thao luan cua
bai béo.

2. NGUYEN LIEU VA PHUONG PHAP

2.1 Nguyeén ligu

Chitosan, Zeolite A-3, cong thac MeO.Al-
203.mSiO,nH0, kich thuéc hat 200 mesh duoc
dat hang tir Spectrum Chemicals & Laboratory
Products Co.,Ltd (Nhat ban).Glutaraldehyde,
Sulfuric acid va Hydrochloric acid dat mua tir
Merck KGaA (Puc). Dung dich nuéc thai dau
vao chira cac ion kim loai nang Cr, Cu, Pb, Cd,
As va Hg dugc pha ché trong phong thi nghiém
v6i ndng d6 xac dinh.

2.2 Tong hop mang

Mang CS/Ze dwoc chuan bi theo quy trinh
nhu hinh 1. Dung dich Chitosan ndng d6 2%
dugc pha bang cach cho 10g Chitosan tinh khiét
hoa tan trong 500mL dung dich acetic acid va
khudy trong vong 24h tai nhiét do phong. Dung
dich Chitosan sau d6 duoc tronvsi Zeolite véi
van téc khudy 1a 250 vong/phat trong 24 gio.
Ham luong Zeolite thém vao duoc thay doi dé
téng hop nhiéu loai mang khac nhau véi ti 1&
CS/Ze la 100/0, 90/10, 80/20 va 70/30. Mang
CS/Ze duoc lién két véi nhau bang 10mL dung
dich Glutalradehyde 2% va 5mL Hydrochloric
acid 0.5M. Sau khi hoan tit cac budc trong quy
trinh, vi mdi ti Ié mang, cho 30mL hdn hop vao
cac dia petri co kich thuéc dong nhat va dé kho
tai nhiét do phong trong 2 — 3 ngay. Sau do,
mang duoc tach ra khoi dia va ngadm trong
Sulfuric acid 0.5M rdi rira sach bang nuéc cit da
khur ion
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Hinh 1. So @ quy trinh téng hop mang Chitosan/Zeolite

2.3 Khio sét tinh chat ciia mang

Sau khi dugc tong hop, mang CS/Ze duoc
thuc hién cac khao sat nhu do SEM (Scanning
Electron Microscopy) dé xac dinh cau trdc bé
mat va mat cat cua mang; va cac thi nghiém kiém
tra tinh chat vat ly cia mang nhu dé truong nd,
d6 ngam nuoc bang cach ngdm mang trong nudc
va khao sat duong kinh hoic khéi lwong cua
mang trong nhitng khoang thoi gian khac nhau.
Cong thac tinh d6 truong né va d6 ngadm nudc
Cia mang nhu sau:

=m
sC o) = 22— M0 100%
Iy
D1g
SD = D_[J
Trong do:

SD: dd trwong né ciia mang

Do 1a duwdng kinh ban dau cia mang (mm)

Drg 1a duong kinh trung binh cta mang sau
1 ngay dém (mm)

SC: d6 ngdm nudc cua mang (%)

mo: khéi lwong ban dau cia mang (g)

mrs: khéi lwong trung binh cia ba mang sau
1 ngay dém (g)

Do kéo din cia mang duoc thuc hién bang
may LTS-500N-S20 (Minebea, Japan), va gia tri
cua do kéo dan dugc tinh bang cong thirc sau:

R . Lwe thi dao tac dimg
bBikéodin =——————
j rumg dign tich tigp xic

(N/mm?)

2.4 Khao sat kha nang phan tach ciia mang

Chuan bi cdc miu nudc chira cac ion kim
loai nang Cr, Cu, Cd, Pb, As va Hg riéng biét
nhau. Sau d6 1an luot cho 50mL mau nudc vao
ngan phia trén ctia mang CS/Ze, s dung may hut
chan khong dé dung dich thim qua mang trong
vong 1 gio sau do thu dung dich & ngin dudi
duoc bao phu béi da lanh va sau d6 dem di phan
tich sic ki dé danh gia hiéu qua loai bo cac kim
loai nang ciia mang CS/Ze. Phuong phap sic ki
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dugc st dung phan tich la ICP-MS do theo
“Standard method for the Examination and the

Wastewater” trén may ICP-MS Agilent 7700x.

Hinh 2. M6 hinh phan tach kim loai nang bang mang CS/Ze

3. KET QUA VA THAO LUAN
3.1 Tinh chét ciia mang

Nhu da dé cap trong phan thi nghiém, mang
CS/Ze dugc tong hop véi ti 1é CS/Ze thay ddi
theo ty & 90/10, 80/20 va 70/30. Hinh 3 cho thy
bé mat va mat cat twong ung cua cac loai mang
khac nhau co ti I& lan luot 1a 90/10, 80/20 va
70/30. Nhiing hinh anh SEM cho thdy ring
khong cé su tach biét rd rang gitra CS va Zeolite
c6 thé duoc quan sat thay nhung zeolite dd phan

=

iérm 111188

" -
N 15KV ¥1,500 15kV X350

5

\

Soem 111188

bé mot cach nhit quéan trén bé mat cua mang.
Hinh 3(b) trinh bay céc hinh anh mit cit ngang
ciia mang CS/Ze. C6 thé quan sat thdy rd rang
khi lugng zeolite co6 trong mang Chitosan tang,
c4u trac day dic cac khoang trong s& giam xudng
tuong tng. Pidu nay chi ra rang mang CS/Ze s&
¢6 duoc hinh thai bé mat tét hon khi két hop Vi
zeolite va viéc cai thién kha nang tuong thich
giira cac biopolymer va vat liéu hap phu vo co s&
ting cuong thong luong va tinh chon loc cua
mang.

15kV X330 Serm 111188
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Hinh 3.(A) Anh chup SEM bé& mat mang: (a) CS/Ze-70/30; (b) CS/Ze-80/20 and (c) CS/Ze-90/10.
(B) Mat ct caa mang: (d) CS/Ze-70/30; () CS/Ze-80/20 and (f) CS/Ze-90/10.

Két qua khao sat do truong nd va dd ngam nudc
ciia mang dugc thé hién qua dd thi trong hinh 4
va 5. Dya vao dd thi cd thé nhan thay, do truong
né va d6 ngdm nudc cia mang ty 1€ thuan véi
nhau. D6 ngdm nudc ting co6 nghia 1a mic dod
hdp thu nuéc cua mang cang lén. Su tuong tac
VGi C4c cau tir nudc 1am cho cau tric mang ludi
polymer ¢6 thé bi bién déi, twong tic nay cang

Ion thi cau tric mang ludi b bién ddi cang nhiéu.
Va & mét gisi han bién doi nhatdinh, mang van
giit duoc tinh chat ban dau [6]. D6 truong nd va
d6 ngam nudc cang thap chimg té mang cang cé
d6 6n dinh ca0.0 thi nghiém nay, mang dat duoc
d6 6n dinh sau 24 gio véi do truong nd va do
ngam nudc khong cao cho thay dé 6n dinh co
hoc ctia mang rat tét [10, 11].
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Hinh 4. B6 ngdm nudc cua mang

Bang 1 ciing thé hién do bén co hoc cua
mang khi thé hién két qua gia tri do kéo cua
mang kha cao va gia tri nay giam dan khi ty Ié
chitosan trong mang ting 1én Do bén cua mang
dd duoc cai thién bang cach ting ham lugng
zeolite c6 trong cau tric mang. Gia tri cua do bén
cua cac mang (CS / Ze-70/30, CS / Ze-80/20 va
CS/ Ze-09/01) do duoc la 54.38, 46.06, 38.60 va
35.61 N/mm? twong ting. Nhing két qua nay chi

a -/_/. = = -

9 —

—+—T70/30 —8—30/20 ——50/10

0.s 1 2 -3 10

Thin gan

Hinh 5. B¢ trrong nd ciia mang

ra rang véi sy gia ting cua zeolite trong mang
CS/Ze, thi d6 bén cia mang sé tang tuong Ging.
Viéc cai thién cac dic tinh co hoc cua cac mang
c6 thé duoc 1am r6 thong qua cac luc noi lién két
va lién két hydro giita cac phan tir twong tac rong
Ién dbi véi cac nhém -NH2 va -OH ciia Chitosan
bén canh viéc hinh thanh mot mang ludi polymer
khi lién két ngang véi glutaraldehyde [7].
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Bang 1. Do kéo ciia mang véi cac ty 1€ Chitosan va Zeolite khac nhau trong mang

Chiéu rong (mm) Do day (um) Do kéo (N/mm?)
CS/Ze-70/30 9.98 0.09 54.38
CS/Ze-80/20 9.98 0.09 46.06
CS/Ze-90/10 9.98 0.09 38.67
CS/Ze- 100 /0 9.98 0.09 35.61
3.2 Kha nang phén tich ciia mang
100
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. 60
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= 40
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0
Hg Cu Pb As Cr Cd
M s 7:3 Cackim loaining

Hinh 6. Bidu b cot biéu dién hiéu suét loai bo kim loai ning cia mang

Hinh 6 biéu dién kha nang loai bo kim loai
nang As, Cd, Cr, Cu, Pb va Hg c6 trong nudc caa
cac mang CS/Ze-90/10, CS/Ze-80/20 va CS/Ze-
70/30.Tir biéu d6 nay c6 thé thay mdi loai mang
c6 kha nang xir Iy tét cac kim loai ning khac
nhau. Mang CS/Ze-90/10 xtt ly tét Hg (hiéu suét
92,51%), As (83,78%), Cr (79,29%).Mang
CS/Ze-80/20 xi ly tét Cu (90,05%), Cr
(67,75%), Cd (82,15%). Mang CS/Ze-70/30 xir
ly tt Hg (82,50%), As (89,47%), Cr (95,63%) ,

Cd (86,45%). Nhin chung ca ba loai mang trén
déu xu ly tét cac kim loai nang Hg, As, Cr, Cd.
Cac két qua thu duoc tir tir mang CS/Ze cho thay
CS/Ze-70/30 la ti 1¢ téi wu khi két hop Chitosan
va Zeolite dé dat hiéu suat xir Iy kim loai nang
cao va o6n dinh véi nhiéu kim loai ning khac
nhau. Hiéu suat loai bo kim loai ning trong nuéc
cia mang CS/Ze-70/30 giam dan theo thtr tu
Cr>As>Cd>Hg>Pb>Cu.
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4. KET LUAN

Dé tai nghién ctru da thanh cong trong viéc
téng hop mang CS/Ze tir chitosan va zeolite voi
chat lién két glutaraldehyde. Trong d6 ti 16 CS/Ze
phU hop nhit ¢é dam bao tinh bén co hoc cua
mang va dat hiéu qua cao trong xtr 1y loai bo kim
loai ning trong nuéc la CS/Ze-70/30. Ngoai ra,
céc khao sat vé do truong né va do ngam nudc
cia mang cho thidy mang c6 do truong né va do
ngdm nudc tuong ddi thap theo thoi gian va dat

d6 6n dinh sau khoang 24 gio. Kha ning phan
tach kim loai nang trong nudce ctia mang CS/Ze-
70/30 budc dau duge khao sat va cho thay kha
nang phéan tach chon loc cac kim loai nang theo
tha tu nhu sau Cr>As>Cd>Hg>Pb>Cu.

Loi cdm ta: Tac gia cung nhdm nghién curu
xin dwge giri 107 cam ta dén Cong ty TNHH Nha
may Bia Viét Nam da tai tro kinh phi gép phan
hé tro-cho nghién Ciru ciia nhém thanh cong.
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ABSTRACT

Chitosan and zeolite were composited by
incorporation of zeolite into chitosan membranes
in varying amounts from 50 to 100wt% of
chitosan and glutaraldehyde was used to
crosslinking.The zeolite loading in the chitosan
membranes was varied in the range of 10%-30%,
showing high mechanical properties even in the
high zeolite loading. Potential adsorption
targeted to waste elimination of heavy metal
cations was carried out by using the chitosan-

zeolite composite membranes. In the permeation
experiment, the selectivity of the composite
membranes to especially chromium (Cr) was
observed in the order of Cr>As>Cd
>Hg>Pb>Cu. It was noted that the composite
membrane having zeolite loading with 30 wt.%
showed the highest performance adsorption
selectivity. These results reveal that the
composite membranes had a potential avility to
purify wastewater by removing heavy metal ions.

Keywords: Pervaporation, Chitosan membrane, Zeolite, Heavy metals.
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