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Abstract

Arsenic is one of the most abundant contaminant found in waste mine tailings, because of it’ s carcinogenic property, the
countries like United states of America and Europe have made stringent regulations which govern the concentration of arsenic
in drinking water. The current study focuses on different treatment methods for removal of arsenic from waste water. Treatment
method the high strength arsenic waste water is treated with Fe(lll) —ettringite by co—precipitation method. Number of experiments
were carried out to decide the optimal dosage of Fe(lll)—ettringite to treat arsenic waste water. The Fe(lll)—ettringite was
synthesized by taking appropriate equivalent ratios of calcium oxide and ferric chloride in proportion to the arsenic. The best removal
efficiencies of 94% were observed at a As/(Ca: Fe) ratio of 1:3. The maximum removal of arsenic was observed in pH range
of 12. But as the pH increases the arsenic removal efficiency decreases as portlandite is formed in the pH above 12. The analysis
of surface of precipitate conform the needle like structure of ettringite. This treatment technigue has promising features such as,
the chemicals required in the treatment as well as the sludge generated can be reduced. The operating pH range is in alkaline
region which is advantageous over traditional treatment process which has lower pH. Also the co—precipitation not only helps

in removal of arsenic but also heavy metals.
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2 434 3 th(Oremland et al., 2003).
2E GHolM AdFor AYEE BHOARE FA)
5 59 Y 29E4e] Tk d7= A

A A& 78 T B2 A4 HHd MR E
o 4 AelrE 2 GAIIY(Kim et al., 2003; Welch et
al., 2000). oA 29¥ v]& QLGS Aol AFHET
739 245 9 9 #Hek ARk e 5 ooy AWe
o715l Aoz Ad#EA ok (Munkherjee
Bhattacharya, 2001).
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St} AFollA vlAe] AT A, U1t ¢Frw 59 2
< oY FF2 AlEE e AR HEdEe st
o] Y& Wi, 53] FAkskEo] 7P A oR vAE
AoJste] 2k Aol A scorodite (FeAsOs2H20) 2] &
HlE EAeith v]a AAC FRA A= tEERL 7|0l
), AAAR 71eR o] &H 1 Qlth AAFH A SOl
e EATO TN AA 0 F ofol L FYE EA|S=

B a5 L9 doldt A EAE Rl A5
T ous L9=EL 52 pHelr Me(OH), ) FEi= A
A AASH: ¥hA v]ae S pHelA Fakste] 33 A8
£ 3Bllo} 3] wiell 2%ke] Fgo] B ash EAlgoe] ek
uebA] & ATeME SEEd SAE sl vlA He
SA] AAZ g e 2l Sk AHE 531591

pH meter

Fe(lll)-
ettringite

ettringite®] 732491 44& o]gslo] 11 FE HA <5
A2)Z $18l Fe 7t Ca™2] ol Aolel AsO, ™ 3} 2+
0] =4o] EAsh= olFTd TERE ol HAE X|g
% Fe(ll) —ettringite s 3k ¥4 #AA a9E 37}
afala}k St

2. HEME U WY

21, MEM =

B Ao Algd 9329 H<E sodium arsenate
(NagHAsO47H:0, YAKURI PURE CHEMICALS) € ©]
43t FE 100 mg/LZ stk w-exE &9 119
glass bottles AR&-eF3 0™, pH 4 % ol&d 9 W
A5 S8l TS ARkl ARgaISith Rk 9] BA =
fig.1 ofl YRSl Fe (1D —ettringite 313H& Al2g $
3 calcium oxide (CaO,SHOWA)$} ferric chloride
(FeCls, SHOWA) 2 Z}Z} £]138}4L jar tester (wisestir)
S ARgsto] Edsoich pH 28& 913l 1 M| HCl
(Matsuneon chemical), 5 M KOH (Duksan pure
chemical) & A|Z3to] AREaRleh Af ol ARE-gE 2= At
& FAlleas SHE0E AHEEicth

e

22. 4

0%

I

fol

2.2.1. Felll)-ettringite &tet=2 0|83t H|AXA
WS ol A vz X8 Fe(ID) —ettringite $/3
317] 915te] 100 mg/Le] Q1% wl5E AZstAck oA o
A€ Fe (IID —ettringite®] 7%= & 5= gl%0] Ca: Fe:

N

il

CaO

& reon

= Arsenicwaste water

.

I-ettringite

Fe(

Fig. 1 Fellll)-ettringite batch reactor for removal arsenate
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Fig. 3 Effect of arsenate removal by Fe(lll)-ettringite system
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Fig. 4 Removal of arsenate in various pH condition
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Fig. 7 SEM images of Fe(lll)-ettringite synthesized by (A) pH 7,
(B) pH 12, (C) pH 13
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