AT O 566y 2 0lysdy5 b &l ) Oy 1 O seiT (o
S Sy pokd odls Mg (b b yhe

Ve

JPTIRW I Tl s (S8181u5 tes Sy 53k

QYNVIYE 5 AYNY) b))

o LS

- <

gl oo Dgmuns coms poUs I S oS Coml Orgommn 9 0902 3lgostil S| (191,85 e (115 (590055 I G5 ) Ol
(ARG ] DR 3,15 B9 g dllaie JS (5390 shad byl o8 )5 51,8 IYoul (45 pre 45 U g 0399 cowt Yl s (ydlro ol Il
SRS (59, 2 00d 031 ilgy (b yb yhio al C1)5 g adgi Culed y3 g i 5 T I GlgestT Bls il (gla g, (w2
o (B G133 P mdiod (] )3 391 (HBlg Ol 1 Glgenis] s (gl ol 51 o3l g & 38 o5 9 e (Mg, Glyied (Sxiuo
L Bpoeo (sl 53 (8l o (2l (o Jglowe &1 w509 )92 koo 51 (1o shaB (139331 b yiegili Ve v U £v slal b (b )b
O3 P ¢ j o Bjlas p3 (4 3,5 CalalB (381 9 (yomwl joglST 51 (55 gl (12 b i (3595800 515 Alwrgay LIS
23Ul (g i (o Vo ko Sy bl 1 (o e Gla sl T el (612 b 0315 gy Cuigiiy (xS (59, 12 (2]
G ik (gLalod g pHeyloj edle ylado b B ylalejl g s dites ) duld J&15 4y (o289 — (g i Qlom 1 (o (o Vo ol
35970 (o3l @ia U ol 1y g wud 1ikd ol el (loj @loT 51 aas ol el ol (5o b gt DY Lyl ool
S (e S g 9l 5 093 A g Sl 1 20 S O3 (o e o5 313 U aplalejl 85 1,3 slin!

ol Cuwdar w0 y3 A/07 lganiil Bis ST 9 O3 05 31 0,5 oo T/ (a8l Ol 31 13 (il (612 lgosdl e Cud b

3 9l o S p b p20 L).QT S35l (=l s wT uf.)}JT 5Q|3.Q.3..'BT (sIls sldojls

Antimony Adsorption from Zarshouran Gold Mineral Processing Plant
Wastewater by Nano Zero Valent Iron Coated on Bentonite

N. Nosrati ! A. Khodadadi Darban’ M. Abdollahi’

(Received May 22, 2013  Accepted Oct. 16, 2013)

Abstract

The effluent from Zarshouran gold mineral processing plant contains high quantities of arsenic, antimony,
mercury, and bismuth. These metals and metalloids are soluble in water and very toxic when they enter the
environment. Their solubility in water causes the polluted area to extend beyond their point of origin. In this
article, different methods of antimony removal from water and wastewater were reviewed and the zero-valent
iron nanoparticles coated on Bentonite were selected as an effective and low cost material for removing
antimony from wastewater. For the purposes of this study, zero-valent iron nanoparticles of 40-100 nanometers
in size were synthesized by dropwise addition of sodium borohydride solution to an Iron (IIT) aqueous solution at
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ambient temperature and mixed with nitrogen gas. To avoid particle agglomeration and to enhance the product’s
environmentally safe application, the nanoparticles were coated on Bentonite and characterized by SEM/EDAX
and BET. The experiments were carried out by intense mixing of the adsorbent with 10ml of real/synthtic
wastewater samples in 20ml bottles. The effects of pH, contact time, temperature, and adsorbent dosage on
antimony removal efficiency were investigated under intense mixing using a magnetic mixer. Finally, the
effluents were filtered upon completion of the experiments and used for atomic adsorption analysis. The results
of the experiments showed that the adsorption isotherms of the synthesized nanoparticles obeyed the Langmuir
and Freundlich models. The experiments carried out on real samples showed that antimony adsorption capacity
for B-nZVI was 2.6 mg/g of the adsorbent and that the highest antimony removal efficiency was 99.56%.

Keywords: Antimony, Water Pollution, Adsorption, Nano Zero Valent Iron, Bentonite.
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