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Contents of arsenic and iron in alkali-treated magnetite

Table 1

ore before and after the removal of As

BT IEVR B TR B i (/L)
etk
As(Il) ST | As(V) BET
=H 1051 2.6 1031 3.2
RATRRERD 1039 3.8 1048 2.9
0.1 mol/L AfisbHi)5,
150CHLE 10 min BEkT 1056 3.1 1051 3.3
0.5 mol/L AfisbHi)5,
150CHLE 10 min BEkT 1026 3.2 1038 3.4
1.0 mol/L Bkt Hi)5 ,
150CHLE 10 min BEkT 1044 2.3 1024 2.6
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Fig.1 Concentrations of arsenic and iron in the solution of arsenic solution treated with 0. 1 mol/L hydrochloric acid modified magnetite
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Fig.2 Concentrations of arsenic and iron in the solution of arsenic solution treated with 0.5 mol/L hydrochloric acid modified magnetite
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Fig.3 Concentrations of arsenic and iron in the solution of arsenic solution treated with 1.0 mol/L hydrochloric acid modified magnetite



514

B, A RIRRE B e A E /K AR R A o £ 1 P

5536 &

DL 2, AT DL Bk M Oy 3 S A X e i) 2 PR A
AR, MR BR A PR 2544 71 :0. 1 mol/L R R IR )5
IR BR AP HOR AN 50, 5 mol/L R R ¥ )5
(AR B A 255 21 B S 3 i, o iR M J5 150°C 1
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Table 2

Removal rate of As-containing water treated with

modified magnetite

TRAAR R ) 22 BR R (%)
GG ILE
As(1I) As(V)
AR BB . .

150°C %412 10 min f54kH"
0.1 mol/L LA )5 ,
150°CH£5 10 min #E0- 12 180
0.5 mol/L RS,
150°C #9410 min BEEH" 66.9 %81
1.0 mol/L EhER a5, 39.7 98.4

150°C #4962 10 min f54kH"
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23 ANRPEEDXE As IR e s LA

Table 3  Comparison of adsorption capacity of As with various
iron ore
As(ID) As(V) P
Ll LIRS WM A R )//tﬁij(
(pe/'g) (pe/'g)
PN AN BRI 200 F#A 769 416 [22]
0.5 mol/L £} & & if
P RARMERRD 48 WS 7E 150C T 1y ¢ 987 1012 A3
10 min
WEEE 150 H)G 5847
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U IR AR, SR A R 1039 1026 [21]
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VY= E AWl S
4 ZH R
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Chemical Modification of Natural Magnetite and Its Application in Arsenic
Removal from a Water Environment

WU Kun-ming"”, GUO Hua-ming'”* |, WEI Chao-jun’
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2. College of Biological Science and Engineering, Beijing University of Agriculture, Beijing 102206, China;
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Beijing 100083, China)

Highlights .
* The arsenic removal performance of magnetite modified by different methods was compared.
* The natural magnetite was modified by simple chemical method.
* The modified natural magnetite greatly improved its arsenic removal performance.

* A practically usable arsenic adsorbent for controlling high arsenic water was provided.

Abstract; Iron oxides and their complex oxides such as siderite and 5 .
ferrihydrite have high surface charge and specific surface area, which 4000 | ; sl magnete
have strong binding capacity and affinity for arsenite and arsenate §3000

under specific conditions. Natural magnetite, mainly consisting of @2000 I g

Fe,0,, has low activity itself, and is not efficient for direct treatment 5 ;E :

of high arsenic water. Reported in this paper, natural magnetite is 1000 \jvj i

modified by acidification, alkalization, and calcined at different 5 " 2 20 P
temperatures for different periods, in order to enhance arsenic g

removal from water. Experimental results show that the modified Zzzﬁi : modified magnetite
magnetite acidified in 0.5 mol/L hydrochloric acid and calcined at Z 5000 |

150°C for 10 min, has high removal efficiencies for both As( Il ) 54000 :

and As( V). Removal efficiency was 98% for As( V), whereas the £ 3000 15 e
removal efficiency was 75% for As( Il ) with concentration decreases ?222 ¢

from 1000 wg/L to 250 wg/L (in Fig. 2). The modified natural

magnetite has stronger adsorption capacity for As than natural

magnetite, and is identical to other modified iron minerals. In
addition, the modification method is simple and convenient. Therefore, the modified natural magnetite would be a
potential adsorbent for controlling arsenic content in high arsenic water.

Key words: natural magnetite; chemical modification; water environment; arsenic adsorption





