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SUMMARY

INVESTIGATION OF IMMOBILIZING Zr(IV) 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(1V) compounds were immobilized on cacbon nanotubes at room temperature, pH =
1.6 to 2 in 5 hours. The high adsorbent capacity of synthesized material comparing to
Zr(IV) loaded on activated charcoal and original cacbon nanotubes... The effect of
amount of Zr(IV) loaded on cacbon nanotubes to remove asennic ions from waters have
been examined. The synthesized Zr(IV) immobilized on cacbon nanotubes can be

applied to treat contaminated water sources.

1. MO DAU

Nghién ctru ché tao vat liéu hép phu dé
loai bo cac hop chit clia asen trong cac
nguon nudc dang rat duoc quan tam.
Nhiéu nghién ctru cho thdy sir dung cac
hop chét clia Zr trong xir Iy moi truong rat
hidu qua vi cac hop chét cua Zr vira ¢
trung tam axit vira c6 trung tdm bazo nén

cO ai luc rat manh véi cac oxi-anion cua
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asen va selen [1]. Do dé. chung t61 nghién
ctru ¢6 dinh Zr(IV) trén 6ng cacbon nano
da 16p (MWCNTs) dé xur Iy Asen trong
nuée. Két qua cho thiy vat liéu t-ZrO,-f-
MWCNTSs véi ham lugng 4.548% ZrO;
cho hiéu qua hip phu As(IIl) tot nhit va
c6 thé ing dung trong thyc té xir Iy 6
nhiém asen trong cic ngudn nuéc [4].

Trong bai bao nay, chung t6i trinh bay cac



két qua nghién ctru ¢ dinh Zr(IV) trén
cacbon nano da 16p va khao sat kha nang
xu ly asen trong mdi trudong nudc.

2. THUC NGHIEM

1. Hbéa chit va Phwong phap nghién
ciru

- Chc hoa chat st dung trong thuc
nghiém: ZrOCl,.8H,0, As,03, Asen, HCI,
NH4OH... tinh khiét phan tich(Merk), ng
cacbon nano da 16p c6 duong kinh tir 30-
50 nm va chiéu dai 10-30 um, do tinh
khiét 95% dugc san xuét tir vién hoa hoc
va cong nghé vat liéu bo qudc phong.

- Ham luong ZrO; mang trén vat li¢u
dugc xac dinh bang phép do TGA. Nong
d6 asen duoc xac dinh bang phuong phap
AAS-HVG

- Téai trong hép phu cuc dai asen cua vét
liéu dugc xac dinh theo moé hinh déng
nhiét Langmuir.

- Tinh chat ctia bé mdt vat liéu dugc kiém
tra bang phép do BET va SEM.

- Kiém tra sy c6 mit va dang tinh thé cua
ZrO, bang X-ray diffraction

- Dung dich Zr(IV) 0,008M duogc chuin
bi bang cach hoa tan 1.289g ZrOCl,.8H,0
trong 500ml con 96° tinh khiét.

2. Qui trinh ¢6 dinh Zr(I1V) trén ong
cacbon nano da lép

- Hoat hoa MWCNT trong moi truong
axit: Ldy 2g MWCNTSs cho vao hdn hop
gém 70ml dung dich H,SO, dac va 30ml
dung dich HNOj3 déc, dun hoi luu trong 3
gid & 90°C, dé ngudi sau 8 gid dem loc
hat chan khong, rira vé trung tinh [2,3].
Say san pham ¢ 90°C trong 1 gio, thu
dugc san phdm (f-MWCNTS), hiéu suét
dat tr 50% - 70%.

- Chuan bi cac mau nhu bang 1, r6i dem
cac mau lic trong 5 gio. Thém vao mdi
mau 1ml dung dich NH3 28%. Diéu chinh
dung dich dat pH ~ 4, rdi lac trong 5 gio.
Sau khi ly tim 16 phut dem sdy san pham
& 80°C trong 12 gid. Nung mau & 400°C
trong 12 gio thu dugc dang t-ZrO, -f-
MWCNTs; & 800°C trong 12 gi¢ thu duoc
dang m-ZrO,--MWCNTSs.

Bang I. Chuan bi cac mau vét licu

. M, M, M; My Ms Ms
Mau
0,4gCNT | 0,4gCNT | 0,4gCNT | 0,4gCNT | 0,4gCNT | 0,4g CNT
Dung dich
20ml 25ml 40ml 60ml 80ml 100ml
Zr(1V) 0,008M

3. KET QUA VA THAO LUAN
1. So sanh kha ning hap phu Asen ciia
cua cac loai vat liéu

Lay 0.2g mdi loai vat liéu nhu ¢ bang 1

dem lic voi 50 ml dung dich As(III) 50
ppm trong 5 gid rdi dem phén tich lugng
Asen con lai trong dung dich, tir d6 tinh
tai trong hép phu cua cac vat li¢u, thu
duogc két qua nhu hinh 1.
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Hinh 1. Tdi trong hdp phu asen cua cac vt liéu

Tir d6 thi cho thdy MWCNTs c6 kha
ning hap phu Asen thap nhat. Mau t-
ZrOy-f-MWCNTs voi ham lugng 4,858%
cho hiéu suit hip phu Asen cao nhat. Cac
mau f-MWCNTs c6 kha ning hap phu
Asen thip hon so v6i cac mau f-
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MWCNTs-t-ZrO, khac.

2. Pic tinh hip phu ciaa vat liéu

Két quda XRD cua cic vat liu:
MWCNTs va f-MWCNTs, t-ZrO,-f-
MWCNTSs. m-ZrO,-f-MWCNTSs
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Hinh 2. Két qua do XRD ciia a. MWCNTS; b. -MWCNTSs
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Hinh 3. Két qua do XRD cuia c. t-ZrO,-f-MWCNTS; d. m-ZrO,-f-MWCNTs

Két qua do BET cho thdy dién tich bé
mat hip thu cia MWCNTs; f-MWCNTS;
t-ZrO, -f-MWCNTs 1an lugt 14 114 m?/g;
165 m?g; 155.9 m?/g. Dién tich bé mat
cia f-MWCNTs tang 1én khoidng 40% so
voi vat liéu MWCNTSs nén hi¢u qua hép
phu asen cia mau f-MWCNTSs tdt hon so
véi MWCNT. Mau t-ZrO,f-
MWCNTs (chtra 4.858 % ZrO3) c6 dién
tich bé mat 16n hon 30 % so véi f-
MWCNTSs.

D6 1a do qua trinh xir 1y axit da lam hyt bé
mit cia -MWCNTSs. Dién tich bé mat cua
m-ZrO,-f-MWCNTSs la 91g/m? tang it

khi lai tao v&i cac vat liéu khac. Tinh axit

mau

cua ong cacbon nano da 16p 1a do céc

nhom cacboxylic trén bé mat lam ting kha
nang ) dinh ZrOs.

Su tang dién tich bé mit 13 do sy xuat
hién cac hat ZrO, gan trén bé mit cua f-
MWCNTs.

pH tai diém khong (pHzpc) cua
MWCNTs, f-MWCNTs va t-ZrO,f-
MWCNTsla 0,8; 3,91; 6,9

Tai diém nay tai trong bé mit cia Ong
cacbon nano khong phu thudc viao nong
d6 chat hép thu.

Cac két qua thu duoc chimg to rang céc
nhém axit cacboxylic trén bé mit cua f-
MWCNTs di bi thay thé trong t-ZrO,-f-
MWCNTs.
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Langmuir Surface Area Plot

BET Surface Area Plot
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Hinh 6: 6 thi BET ciia t-ZrO, -f- MWCNTS

Két qua chuyp SEM cua MWCNTSs, f-
MWCNTSs, t-ZrO, -f-MWCNTSs, m-ZrO, -
f-MWCNTs ¢ hinh sé 8 va 9 cho thiy
khong c6 sy thay doi hinh thai dang 6ng

Hinh 7: D6 thi BET ciia m-ZrO,-f-MWCNTs

sau khi hoat hoa axit va ¢ dinh ZrO, Ién
6ng cacbon nano, han ché téi muc thép
nhat sy phé hily cau tric dang 6ng.
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Hinh 8 : Anh SEM cua cdc vat liéu (a) MWCNTs , (b) f— MWCNTSs



Hinh 9: Anh SEM ciia cdc vit liéu (c) t-ZrO,-f-MWCNTSs , (d) m-ZrO, -f-MWCNTSs

Két qua chup SEM, phép do XRD cua vat
lidu ZrO, -f-MWCNTSs cho thiy trén bé
mat cita MWCNTs dugc pht bdi ZrOs.

Fivran

PoakX = 643,00 'C
Termgeratse (<,

AN 2455 PY

Hinh 10. Két qua TGA ciia mau M5 & 400°C

3. Nghién ciru hiap phu asen bing t-
ZrO,--MWCNTSs

Két qua thuc nghiém cho thly MWCNTs
va -MWCNTs hap phu As(II) kém hon
t-ZrO,-f-MWCNTSs. Diéu nay xay ra do
su két hop hip phu vat 1y va hoa hoc 1én
Zr(IV) ¢b dinh trén FMWNCTs. D6 ciing

12 do Zr ¢6 tinh chat bé mat dic biét nén

fate Woight % (i) ~—--

Két qua do TGA cho thiy thanh phéan cua
ZrO, trong vat li¢u 1a 4.858% & khoang
400-500 do C.

DelaY=082% Delta Y = 1845% | 945

Hinh 11. Két qud do TGA ciia mdu
M5 ¢ 800°C

¢6 4i lyc manh vé6i sy hap phy asen hinh
thanh hai bé mit phic hop biéu dién theo
phuong trinh sau:

ZrOH + H3AsO; — =ZrAsO,(OH) + H,
logK=-2.5

ZrOH + H3AsO, — =ZrAsOs” + 2H",
logk =14
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Ton tich dién va lién két phdi tri xuat hién
trong qua trinh xtr 1y asen kich thich su
tao thanh nhom OH?" trén bé mat chét hap
phu & pH thap va nhiing dang dic biét cia
asen dugc loai bé bai cac lién két phéi tri
v6i nhom OH™ va OH?".

KET LUAN

Tir cac két qua nghién ctru cho thiy t-
ZrO,-f-MWCNTs la vt liéu hip phu hiéu
qua nhat dé xir 1y asen trong cac ngudn
nude. Uu diém cia vat lidu nay 1a tai
trong hap phu khong phu thudc vao pH va
gép tr hai dén nam 1an so voi vat liéu
khac. Vit liéu t-ZrO,-f-MWCNTs chira
4,858% ham luong ZrO, cho hi€u qua xt
1y asen 14 t6t nhat. Thoi gian dat can bang
hap phu As(IIT) 14 5 gio.
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