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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(lV) 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 arui original cacbon nanotubes... The effect of 

amount ofZr(IVj loaded on cacbon nanotubes to remove asennic ions fi'Om waters have 

been examined. The synthesized Zr(IV) immobilized on cacbon nanotubes can he 

applied to treat contaminated water sources. 

1. MO DAU asen va selen [1]. Do dd. chiing tdi nghien 

Nghien cuu che tao vat lieu hip phu dl cuu cd dinh Zr(IV) tren Ing cacbon nano 

loai bd cac hgp chat cua asen trong cac da ldp (MWCNTs) dl xii ly Asen trong 

ngudn nudc dang rit dugc quan fam. nudc. Kit qua cho thiy vat lieu t-Zr02-f-

Nhilu nghien cuu cho thiy su dung cac MWCNTs vdi ham lugng 4.548% ZtOi 

hgp chit cua Zr trong xii ly mdi trudng rit cho hieu qua hip phu As(III) tdt nhit va 

hieu qua vi cac hgp chit ciia Zr vira cd cd thi img dung trong thuc tl xu ly d 

ming tam axit N ira cd trung tam bazo nen nhilm asen trong cac ngudn nudc [4]. 

cd ai luc rit manh vdi cac oxi-anion cua Trong bai bao nay, chiing tdi trmh bay cac 
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ket qua nghien ciiu cd dinh Zr(IV) tren 

cacbon nano da ldp va khao sat kha nang 

xu ly asen trong mdi trudng nudc. 

2. THIJC NGHIEM 
L Hoa chat va Phirong phap nghien 
CITU 

Cac hda chat sir dung trong thuc 

nghiem: ZrOCl2.8H20, AS2O3, Asen, HCI, 

NH4OH... tinh khilt phan tich(Merk), dug 

cacbon nano da ldp cd dudng kinh tir 30-

50 nm va chieu dai 10-30 pm, do tmh 

khiet 95% dugc san xult tir vien hda hgc 

va cdng nghe vat liSu bd qudc phdng. 

Ham lugng Zr02 mang tren vat heu 

dugc xac dinh bing phep do TGA. Nong 

dd asen dugc xac dinh bang phuang phap 

AAS-HVG 

- Tai trgng hap phu cue dai asen cua vat 

lieu dugc xac dinh theo md hinh dang 

nhiet Langmuir. 

- Tinh chat cua be mat vat lieu dugc kiem 

tra bang phep do BET va SEM. 

- Kiem tra su cd mat va dang tinh the cua 

Zr02 bang X-ray diffraction 

- Dung dich Zr(rV) 0,008M dugc chuln 

bi bing each hda tan 1.289g Zr0Cl2.8H20 

trong 500ml cdn 96° tinh khiet. 

2. Qui trinh co dinh Zr(IV) tren ong 

cacbon nano da Idp 

- Hoat hda MWCNT trong mdi trudng 

axit: Lay 2g MWCNTs cho vao hdn hgp 

gdm 70ml dung dich H2SO4 dac va 30ml 

dung dich HNO3 dac, dun hdi luu trong 3 

gid d 90''C, de ngudi sau 8 gid dem lgc 

hut chan khdng, nia ve trung tinh [2,3]. 

Say san pham d 90°C trong 1 gid, thu 

dugc san pham (f-MWCNTs), hieu suat 

dat tir 50%-70%. 

- Chuan bi cac mau nhu bang 1, rdi dem 

cac mau lac trong 5 gid. Them vao mdi 

mau 1ml dung dich NH3 28%. Dieu chinh 

dung dich dat pH ~ 4, rdi lac trong 5 gid. 

Sau khi ly tam 16 phut dem sly san phim 

d 80°C h-ong 12 gia. Nung mlu d 400°C 

trong 12 gid thu dugc dang t-Zr02 -f-

MWCNTs; d 800°C trong 12 gid thu dugc 

dang m-Zi02-f-MWCNTs. 

Bdng 1. Chuan bi cac mau vat lieu 

Mau 

Dung dich 
Zr(IV) 0,008M 

Ml 

0,4gCNT 

20ml 

M: 

0,4g CNT 

25ml 

M3 

0,4g CNT 

40ml 

M4 

0,4gCNT 

60ml 

Ms 

0,4g CNT 

80ml 

Ms 

0,4g CNT 

100ml 

3. KET QUA VA THAO LUAN 
1. So sanh kha nang hap phu Asen ciia 

ciia cac loai vat lieu 

Lay 0.2g mdi loai vat lieu nhu d bang 1 

dem lac vdi 50 ml dung dich As(III) 50 

ppm ttong 5 gid rdi dem phan tich lugng 

Asen cdn lai trong dung dich, tir dd tinh 

tai trgng hap phu cua cac vat lieu, thu 

dugc ket qua nhu hinh 1. 
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M i u l Miu 2 MSu 3 Mlu 4 MSu 5 Miu 6 MWCNT t-MWCNT 

Ten vit lieu 

Hinh 1: Tdi trong hdp phu asen cua cdc vdt lieu 

Tir dd thi cho thiy MWCNTs cd kha 

ntog hap phu Asen thip nhat. Mlu t-

Zr02-f-MWCNTs vdi ham lugng 4,858% 

cho hieu suit hip phu Asen cao nhit. Cac 

mlu f-MWCNTs cd kha nang hip phu 

Asen thap hom so vdi cac mlu f-

• t i n 

MWCNTs-t-Zr02khac. 

2. Dac tinh hap phu cda vat lieu 

Ket qua XRD ciia cac v^t lieu: 

MWCNTs va f-MWCNTs, t-ZrOj-f-

MWCNTs. m-Zr02-f-MWCNTs 

Hinh 2. Ket qud do XRD ciia a. MWCNTs; b. f-MWCNTs 
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/fin* i . .*:/( ̂ !io do XRD ciia c. t-ZrOrf-MWCNTs; d m-ZrOrf-MWCNTs 

Ket qua do BET cho thay dien tich be 

mat hip tliu cua MWCNTs; f-MWCNTs; 

t-Zr02 -f-MWCNTs lln lugt la 114 m^/g; 

165 mVg; 155.9 rtflg. Dien tich be mat 

cua f-MWCNTs tang len khoang 40% so 

vdi vat lieu MWCNTs nen hieu qua hSp 

phu asen cua mau f-MWCNTs tdt hon so 

vdi mlu MWCNT. Mlu t-ZrOi.f-

MWCNTs (chiia 4.858 % Zr02) cd dien 

tich be mat ldn hon 30 % so vdi f-

MWCNTs. 

Dd la do qua ttinh xu ly axit da lam hut be 

mat cua f-MWCNTs. Dien tich bl mat ciia 

m-Zr02-f-MWCNTs la 91g/m\ttog it 

khi lai tao vtii cac vat lieu khac. Tinh axit 

cua dng cacbon nano da ldp la do cac 

nhdm cacboxylic ttSn be mat lam ttog kha 

ntog cd dinh Zr02. 

Su ttog dien tich be mat la do su xuat 

hien cac hat Zr02 gto tten be mat ciia f-

MWCNTs. 

pH tai diem khdng (pHzpc) cua 

MWCNTs, f-MWCNTs va t-Zr02-f-

MWCNTslaO,8;3,9l;6,9 

Tai diem nay tai ttgng be mat ciia dng 

cacbon nano khdng phu thugc vao ndng 

do chat hap thu. 

Cac ket qua thu dugc chiing td rtog cac 

nhdm axit cacboxylic fren be mat cua f-

MWCNTs da bi thay thi ttong t-Zr02-f-

MWC3SITS. 
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Hinh 5: Bd thi BET ciia f-MWCNTs 

ffi«A 6.- £)o thj BET cia l-ZrO, -/- MWCNTs Hmh 7: D6 thi BET cia m-ZrO,-f-MWCNTs 

Ket qua chup SEM cua MWCNTs, f- sau khi hoat hda axit va cd dinh Zr02 len 

MWCNTs, t-Zr02 -f-MWCNTs, m-Zr02 - dng cacbon nano, ban chl tdi miic thap 

f-MWCNTs d hinh sd 8 va 9 cho thay nhit su pha hiiy clu true dang dng. 

khdng cd su thay ddi hinh thai dang dng 

Hinh 8 : Anh SEM cua cdc vdl lieu (a) MWCNTs, (b)f- MWCNTs 
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Hinh 9: Anh SEM cia cdc vdt lieu (c) t-ZrOj-f-MWCNTs, (d) m-ZrO, -f-MWCNTs 

Ket qua chup SEM, phep do XRD ciia vat 

heu Zr02 -f-MWCNTs cho thiy tren bl 

mat cua MWCNTs dugc phii bdi Zr02. 

Ket qua do TGA cho thay thtoh phto cua 

Zr02 ttong vat lieu la 4.858% d khoang 

400-500 do C. 

Hinh 10. Kit qud TGA cia mau MS a 400°C Hinh 11. Kit qud do TGA cua mdu 

MS &800°C 

3. Nghien ciru hap phu asen bang t-

Zr02-f-MWCNTs 

Kit qua thuc nghiem cho thay MWCNTs 

va f-MWCNTs hip phu As(in) kem ban 

t-Zr02-f-MWCNTs. Dilu nay xay ra do 

su kit hgp hap phu vat ly va hda hgc len 

Zr(IV) cd dinh tten f-MWNCTs. Dd cung 

la do Zr cd tinh chat be mat dac biet nen 

cd ai lire manh vdi su hap phu asen hinh 

thtoh hai be mat phirc hgp bieu diln theo 

phuong trinh sau: 

ZrOH -I- H3ASO4 -^ =ZrAs02(0H)- + H*, 

logK= -2.5 

ZrOH -f H3ASO4 -* =ZrAs03-- + 2H", 

loaK=1.4 
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Ion tich dien va lien ket phdi tri xuat hien 

frong qua ttinh xu ly asen kich thich sir 

tao thanh nhdm 0 H ' ~ tten be mat chat hap 

phu d pH thap va nhirng dang dac biet ciia 

asen dugc loai bd bdi cac lien ket phdi tri 

vdi nhdm OH" va OH *. 

KETLUAN 

Tu cac ket qua nghien eiiu cho thay t-

Zr02-f-MWCNTs la vat lieu hap phu hieu 

qua nhat de xir ly asen ttong cac ngudn 

nudc. Uu diem cua vat lieu nay la tai 

ttgng hap phu khdng phu thugc vao pH va 

gap tir hai den ntoi Ito so vdi vat lieu 

khac. Vat Ueu t-Zr02-f-MWCNTs chira 

4,858% htoi lugng Zr02 cho hieu qua xu 

ly asen la tdt nhit. Thdi gian dat cto btog 

hip phy As(Ill) la 5 gid. 
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