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NGHIEN CUU CO PINH Zr(IV) TREN ONG CACBON NANO DA LOP BE XU
LY ASEN TRONG NUGC
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SUMMARY

INVESTIGATION OF IMMOBILIZING Zr(TV) ON MULTIWALL CARBON
NANOTUBES FOR THE TREATMENT OF ARSENIC IN WATER
New material Zr(IV) immobilized on cacbon nanotubes for the removal of Arsenic in
waters have been investigated and synthesized. The experiental results showed that
Zr(lV) ds were i bili

{4

d on cachon nanotubes at room temperature, pH =
1.6 10 2 in 5 hours. The high adsorbent capacity of synth

d material comparing to
Zr(IV) loaded on activated charcoal and original cachon nanotubes... The effect of
amount of Zr(I¥) loaded on cacbon nanotubes to remove asennic ions from waters have
been ex d. The synth d ZrdV) i

applied to treat contaminated water sources.

bilized on b

nanofubes can be

1.MO DAU
Nghién ctru ché tao vit ligu hip phy dé

asen va selen [1]. Do d6. ching t6i nghién
ciru ¢ dinh Zr(IV) trén bng cacbon nano

loai bé cdc hop chét cia asen trong céc
ngudn nude dang rit dugc quan tim.
Nhiéu nghién ciru cho thiy sit dung cac
hop chét ciia Zr trong xir Iy méi truong rit
higu qua vi cic hop chit cia Zr vira ¢
trung 1d4m axit vira c6 trung tdm bazo nén
6 4i luc rit manh véi cac oxi-anion cta
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da 16p (MWCNTs) dé xir Iy Asen trong
nuéc. Két qua cho thiy vat lidu t-ZrOp-f-
MWCNTSs voi ham lugng 4.548% ZrO;
cho hiéu qua hép phu As(IIT) tét nhit va
c6 thé dmg dung trong thyc té xi 1y &
nhifm asen trong céc ngudn nuéc [4].
Trong bi bao nay, ching t6i trinh bay cdc



két qua nghién ciru cb dinh Zr(IV) trén
cacbon nano da lép va khao sat kha ning
Xi¥ Iy asen trong méi frudomg nudc.
2. THUC NGHIEM
L. Héa chit va Phuong phip nghién
citu
Céc héa chit si dung trong thue
nghigm: ZrOCL.8H,0, As;Os. Asen, HCL,
NH,OH... tinh khiét phén tich(Merk), fng
cacbon nano da 16p ¢6 dudng kinh tir 30-
50 nm va chiéu dai 10-30 pm, dé tinh
khiét 95% duoc san xudt tir vién hoa hoc
va eOng nghé vit liéu bd quéc phong.
Ham luong ZrO, mang trén vat li¢u
duge xdc dinh bing phép do TGA. Néng
d¢ asen duoc x4c dinh bing phuong phip
AAS-HVG
- Tai trong hép phu cuc dai asen ciaa vat
liéu duge xac dinh theo md hinh ding
nhiét Langmuir.
- Tinh chét ciia bé mat vét liéu duge kidm
tra bing phép do BET va SEM.
- Kiém ftra sy ¢6 mit va dang tinh thé coa
Zr0; bing X-ray diffraction

- Dung dich Zr(IV) 0,008M duroc chudn
bi bing cach hoa tan 1.28%g ZrOC1,.811,0
trong 500ml cdn 96° tinh khiét.

2. Qui trinh ¢§ dinh Zr(IV) trén Sng
cacbon nano da lép

- Hoat héa MWCNT trong mdi trudng
axit: LAy 2g MWCNTs cho vao hdn hep
g(‘")m 70ml dung dich H,SO, déc va 30ml
dung dich HNO; dic, dun héi hru trong 3
gid & 90°C, dé ngudi sau 8§ gitr dem loc
hit chin khéng, rira vé trung tinh [2,3].
Sdy san phim & 90°C trong 1 gio, thu
dugc san phém (-MWCNTSs), hiéu suat
dat tir 50% - 70%.

- Chudn bj cac min nhu bang 1, oi dem
cac miu lic trong 5 giv. Thém vao mbi
miu 1ml dung dich NH; 28%. Diéu chinh
dung dich dat pH ~ 4, 1bi lic trong 5 gid.
Sau khi ly tdm 16 phut dem sdy san phim
& 80°C trong 12 gid. Nung miu & 400°C
trong 12 gi¢ thu duoc dang t-ZrO, -f-
MWCNTs; & 800°C trong 12 gi& thu dwge
dang m-ZrO,-f-MWCNTs.

Bdng I. Chuén bi cac miu vér lidu

ME M, M, M; M M; Mg
Au
0,4g CNT | 0,4gCNT | 0,4gCNT | 0,4gCNT | 0.4g CNT | 0,4g CNT
Dung dich
20ml 25ml 40ml 60ml 80ml 100ml
Zr(IV) 0,008M

3.KET QUA VA THAO LUAN

1. So sanh kha ning hip phu Asen ciia
cua cac loai vt ligu

Lav 0.2g méi loai vat liéu nhu & bang 1

dem lic véi 50 ml dung dich As(IIT) 50
ppm trong 5 gi¢r ri dem phan tich luong
Asen con lai trong dung dich, tir d6 tinh
tai trong hdp phu cila cac vat liéu, thu
dugc két qua nhr hinh 1.
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Tal trong hip phy mg/g
D = N W a1 W 0 O
\

Miul  miu2  MIu3 MAusa MEuS  MAu6  MWCNT  F-MWONT
Tén vitligu

Hink 1: Tai trong hdp phu asen ctia cde vit liéu

Tir 8 thi cho thly MWCNTs c6 kha ~ MWCNTs-t-ZrO; khic.
nang hip phu Asen thép ohat. Miu t- 2. Dic tinh hip phy ciia vat liéu
ZrO;-f-MWCNTSs v&i ham luong 4,858% Két qua XRD cia céc vt lidu:
cha higu subt hép phu Asen cao nhit. Céc MWCNTs va f-MWCNTs, t-ZrOsf-
miu MWCNTs c6 kha ning hip phy MWCNTs. m-ZrO,--MWCNTs
Asen thip hon so véi cic min £
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Hinh 2. Két qué do XRD ctia a. MWCNT: s, b fMWCNTs
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Hinh 3. Két qua do XRD cia c. 1-ZrO—-MWCNTSs; d. m-ZrO.-MWCNTs

Két qua do BET cho thdy dién tich bé
mit he“'lp thy cia MWCNTs; f-MWCNTs;
t-Zr0; -EMWCNTs lan Iuot 12 114 m?/g;
165 m%/g; 155.9 m¥/g. Dién tich b¢ mit
coa FMWCNTs tang lén khoang 40% so
vai vit lieu MWCNTSs nén hiéu qua hfip
phu asen cia miu F-MWCNTSs t6t hon so
véi miu MWCNT. Miu t-ZrO.f
MWCNTs (chita 4.858 % ZrO,) ¢6 dién
tich bé mgt Iém hom 30 % so voi f-
MWCNTSs.

D36 1a do qué trinh xit 1y axit da 1im hut bé
mit cia -MWCNTs. Dién tich bé mit ciia
m-ZrOp--MWCNTs 1a 91g/m’ tang it
khi lai tao v&i céc vt lidu khéc. Tinh axit

ciia 8ng cacbon nano da l6p 1a do cic

nhém cacboxylic trén bé mat 1am ting kha
ning cb dinh ZrO;.

Sy tang dién tich bé mat 1a do sy xudt
hién céac hat ZrO; g;'in trén bé mit cua f-
MWCNTs.

pH tai diém khong (pHzpc) cia
MWCNTs, f-MWCNTs t-7r0, {-
MWCNTsla 0,8; 3,91; 6,9

Tai diém ndy tii trong b& mit cia bng

va

cacbon nano khéng phu thude vio néng
d§ chat hap thu.

Céc két qua thu dwge chimg to ring céc
nhém axit cacboxylic trén bé mat cua f-
MWCNTSs da bi thay thé trong t-ZrOp-f-
MWCNTs.
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Hinh 6: Dé thi BET ctia t-ZrO; -f- MWCNTs

Két qua chup SEM cia MWCNTs, f-
MWCNTs, t-Z10; -f-MWCNTs, m-ZrO; -
f-MWCNTs & hinh s6 8 va 9 cho thdy
khéng c6 su thay déi hinh thai dang éng

Hinh 5: Dé thi BET ciia f-MWCNTs

il

Hinh 7: D6 thi BET ctia m-ZrOs-f-MWCNTs

sau khi hoat héa axit va c6 dinh ZrO, lén
éng cacbon nano, han ché t6i mirc thip
nhét su pha hiy cu tric dang éng.
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Hinh 8 : dnh SEM cita cdc vt li¢u (a) MWCNT, (B) f— MWCNTs




Hinh 9: Anh SEM cia céc vit liéu (€) 1-ZrO-f~MWCNTs , (d) m-ZrO,--MWCNTs

Két qua chup SEM, phép do XRD cila vét
liéu ZrO; -EMWCNTs cho thxy trén bé
mét cia MWCNTSs dwge phu béi ZrO.

Hinh 10. Két qua TGA ciia mau M3 ¢ 400°C

3. Nghién ciu hip phu asen bing t-
ZrO;-f-MWCNTs

Két qué thue nghiém cho thiy MWCNTs
va -MWCNTs hép phu As(Ill) kém hon
t-ZrO>--MWCNTs. Diéu nay xay ra do
su két hop hép phu vét Iy va hoa hoc lén
Zr(IV) c6 dinh trén -MWNCTs. D6 cling
Ja do Zr c6 tinh chét bé mit dic biét nén

Két qua do TGA cho thay thanh phin cua
ZrO, trong vat liéu la 4.858% ¢ khoang

400-500 d¢ C.

e RS m

Hinh 11. Két qua do TGA ctia méu
M5 6800°C

6 ai luc manh véi sw hdp phu asen hinh
thanh hai bé mat phirc hop biéu dién theo
phuong trinh sau:

ZrOH + H;AsOy — =ZrAsOy(OH) + H',
logK=-2.5

ZrOH + H3;AsOy — =ZrAsOs> + 2H,
logk =1.4
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Ton tich dién va lién két phéi tri xuét hién
trong qua trinh xit ly asen kich thich sy
tao thanh nhom OHZ™ trén bé mit chit hip
phu & pH thip va nhimg dang dic biét cia
asen dugc loai bd b cac lién két phdi tri
v6i nhém OH va OH>".

KET LUAN

Tir cac két qua nghién ctru cho thiy t-
Zr0,--MWCNTSs la vat ligu hip phu hidu
qua nhét dé xir Iy asen trong cac ngudn
nude. Uu didm cua vat lidu nay 1a tai
trong hép phu khéng phu thue vao pH va
gdp tir hai dén nam Iin so véi vét lidu
khic. Vit liéu 1-ZrO,-f-MWCNTs chita
4,858% ham lugng ZrO; cho hiéu qua xi&
Iy asen 14 tét nhét. Thoi gian dat cin bing
hép phy As(Ill) 12 5 gio.

TAI LIEU THAM KHAO

1. Susana AddoNtim and Somenath Mitra,
Adsorption of Arenic on Multiwal Carbon
Nanotube-Zirconia ~ Nanohybrid  for
Potential Drinking Water Purification,
Journal of Colloid and Interface Science
(2012)

2. Nguyen Tran Hung, Nguyen Manh
Tuong. And E.G.Rakov. Acid
Functionalization of Carbon Nanofibers.
Inorganic Materials, Vol46, No.10,pp.
1077-1083 (2010).

44

3. Toshishige M. Suzuki, jonh O. Boman;,
Hideyuki Matsunaga. Toshi Yokoyam;
Preparation of porous resin loaded wity
crystalline hydrous zirconium oxide and
its application to the removal of arsenic,
Reactive & Functional Polymers 43 165.
172 (2000).

4. Tawfik A. Saleh®, M.A. Gondal
Z H.Yamni®, A.AL, yamani’
Enhancement in photocatalytic activity for
acetaldehyde removal by embedding Zr0,
carbog
nanotubes. Chemical Engineering Journal
166 407-412 (2011).

5. Gong- Yi Guo, Yi- Li Chen, Wei- Jiang
Ying. Thermal, spectroscopic and X-ray
diffractional zirconium
hydroxides precipitated at low pH values.
Materials Chemistry and Plysics 308 -
314 (2004).

6. Nguyen Chan Hung, 1.V. Anoshkin,
and E.G. Rakow. Chemical Activation of
Carbon Nanofibers and Nanotubes. ISSN
1070-4272, Russian Journal of Applied
Chemistry, Vol, No.3,pp. 443-447 (2007).
7. Chien-Wei Chen, Xiu-Sheng Yang,
Anthony S.T. Chiang An aqueous
process for the production of funlly
dispersible t-ZrQ, nanocrystals. Journal
of the Taiwan Institute of Chemmical
Engineers 40 296-301 (2009).

nano particles on multiwall

analyses of



