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Abstract . [Objective]After river sand separation,the high arsenic tailings were formed,of which
arsenic removal treatment was performed to meet the requirements for iron making. [Methods]
Based on the preliminary study of arsenic removal by oxidizing roast, both the coal-based and
the atmosphere reduction roasting processes were used to remove the arsenic in the river tail-
ings” oxidizing roasting slag,of which the high arsenic content was up to 0. 47 %. The impact of
major factors on the arsenic removal efficiency were investigated,including calcination tempera-
ture and time.,reducing atmosphere and air flow. [Results]The results showed that the atmos-
phere reductive roasting process exhibited higher efficiency in arsenic removal from the oxidi-

zing roasting slag than the coal-based reduction

.2015-12-12 roasting process. The optimum conditions of
(1985—), . atmosphere reductive roasting process were fur

ther ascertained. The best calcination tempera-

* (2010ZXOT2127 4 re was 900°C and the roasting time was about
O:E:OS) (19857>(,201:1FJ6035> 30 min. Meanwhile, the suitable concentration of
E-mail: 247156519 @ qq. CO/(CO+CO,) was 20% and the gas flow was
com. 0.5 m®/h. Under above demonstrated appropri-
ate conditions of reduction roasting, the arsenic
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content of oxidizing roasting slag could be reduced to 0. 058% ,and the corresponding arsenic
removal efficiency reached to 87. 66 %. [Conclusion]The reduction roasting slag obtained by at-
mosphere reductive roasting treatment can completely meet the requirements of blast furnace
smelting on raw material.
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, , Table 1  The principal chemical composition of high arsenic
As ( 4% ) tailings( o)
, o Element Fe;O;  As  SiO;  MgO ALO; P S
. . NaOH Content 83.79 0.47 3.92 0.90 0.8 0.02 0.41
. . . . Element K;O CaO Mn Cu Zn  Pb  Sb
. ezl , Content 0.15 2.23 0.14 0.10 1.61 1.01 0.13
1%, 2 ,
0.1% . ’ , 75.98%  19.00%,
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Table 2 Chemical phase analyses of arsenic in the high arsenic 800°C
’ b
tailings( %
gs(20) s . 0.3%
30%,
Phase ()[A (¢ ,) Arsenic . Residue Totalar- ’ /
. rsenious . . Arsenic : .
arsenic . Arsenite sulfide of arsenic senic 3
oxide
Contens 00028 0.36 0,09 0. 001 0. 02 0.47 Table 3 The effect of calcination temperature on the reducing

roast method of arsenic removal

Distribu= 0. 59 75.98  19.00 0.21 4.22  100.00

; ; As
tion ratio Calcination Calcination Content Removal
temperature('C)  time(min) of As( %) efficiency( %)
750 20 0.33 29.79
b
800 20 0.32 31.91
N 850 20 0. 34 27. 66
° 900 20 0.35 25.53
X - (XRD) , 750 30 0.33 29.79
1 800 30 0.32 31.91
° ’ 850 30 0.33 29.79
’ ’ 900 30 0. 34 27. 66
750 40 0.35 25.53
800 40 0.31 34.04
900 4 -
200 ; ViR 4 Magnetite 900 40 0.33 29.79
‘ O 774k H Hematite 850 40 0. 34 27.66
700 4 \% H:f J£Quartz
~ 600 - é
z § 2.2
3 500
S 9 4 . .
3 .
E 400 V4 é; VO
A 2 I \Y g
300 3 v 2 ’ °
v 3 i oM . .
200 g N N 800°C 40 min,
1007 [ ™ 0.32% - 34.04%. ;
10 20 30 40 50 60 70 20 min,
2-Theta-scale
4
1 X- (XRD) Table 4 The effect of calcination time on the reducing roast
Fig. 1 X-ray diffraction(XRD) of high arsenic tailings method of arsenic removel
1.2
As
’ Calcination Calcination Content Removal
time(min) temperature(°C) of As( %) efficiency( %)
‘ 20 750 0.33 29.79
0
4y 30 750 0.33 29.79
, ; 10 750 0.35 25.53
. 60 750 0. 34 27. 66
’ 75 750 0. 30 36. 17
’ ’ ’ 20 800 0.32 31.91
. . . . 30 800 0.32 31.91
40 800 0.31 34.04
b
20 850 0. 34 27. 66
3 30 850 0.33 29.79
N ’ ’ 40 850 0.33 29.79
20 900 0.35 25.53
30 900 0. 34 27. 66
40 900 0. 34 27.66
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Table S The influence of reduction roasting on choosing iron
indicators
TFe TFe
Calcination  Product  Productive- Grade of Recovery
time(min) name rate( %) TFe( %) rate of TFe( %)
20 . 91.48 64.33 98.11
Concentrate
20 Tailing 8.52 13.27 1. 89
20 Ore feeding 100. 00 59.98 100. 00
30 Concentrate 91.03 64. 42 96.72
30 Tailing 8.97 22.16 3.28
30 Ore feeding 100. 00 60. 63 100. 00
40 < 90. 58 64. 54 95.95
Concentrate
40 Tailing 9.42 26.21 4.05
40 Ore feeding 100. 00 60.93 100. 00
6

Table 6 The removal of arsenic by gas-based reduction

Calcination Product Productive- égmem
time(min) name rate( %) of As(%)
20 Concentrate 91.48 0.29
20 Tailing 8.52 0. 34
20 Ore feeding 100. 00 0.32
2.4
CO ,
7, , 700°C
900°C , ;
1 000°C, )
) 900°C,
2.5
8 , 10 min 30
min s ;
60 min, )
, 30 min,
2016 2 23 1
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Table 7 The influence of calcination temperature of gas-based

reruction on the removal of arsenic

Calcination CO/ As Removal
te/t:n e;ﬂture Time (CO+CO2)  Flow Content efficien(c
ey (min) % (m*/h) of As(%5) G
700 30 25 0.5 0.420 10. 64
800 30 25 0.5 0. 240 48. 94
900 30 25 0.5 0.075 84. 04
1 000 30 25 0.5 0.071 84. 89

8
Table 8 The influence of calcination time of gas-based reruc-

tion on the removal of arsenic

Calcination , ~ C()’/j As Removal

(min) temperature (CO+CO,) Floyv (,onteglt efficiency
o (73] (m*/h)  of As(%) 73
10 900 25 0.5 0.210 55.32
15 900 25 0.5 0. 100 78.72
30 900 25 0.5 0.075 84. 04
60 900 25 0.5 0.070 85.11

2.6
9 , CO/(CO+COy)
s s

, CO 20% ,

0. 058% 87.66%,
9
Table 9 The influence of roasting atmosphere of gas-based re-

ruction on the removal of arsenic

CO/  leimati As R I
(CO+CO2) te;lge“rz ;S;‘e Time Flow Content efflf:;‘l’gy
0, & H 3 (0
%) ) (min) (m®/h)  of As(%) 6
10 900 30 0.5 0.120 74,47
20 900 30 0.5 0. 058 87.66
25 900 30 0.5 0.075 84. 04
35 900 30 0.5 0. 180 61.70
2.7
10 , ,
b o
10

Table 10 The effect of gas velocity of gas-based reduction on

the removal of arsenic

Calcinati co/ As R |

Flow te;“e“raa T‘gfe Time (CO+CO:) Content effl‘gm;

(m*/h) i’oc) (min) G of As(h) G y
0. 25 900 30 20 0. 088 81.28
0.5 900 30 20 0.058 87. 66
1.0 900 30 20 0.160 65.96
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900°C . 30 min, CO/
(CO+COy) 20% . 0.5 m’/h
11, 1 800°C,
. 12, 20 min, 0.32%,
11 31.91%, .
Table 11  The effect of reducing roast method of arsenic on , 64.33% . 0.29%
choosing iron , 98.11%.
' TFe e overy 2) 900°C ,
Product Productive- Grade of )
name rate( %) TFe( %) ke o, 30 min,CO/(CO+CO,) 20% .
Concentrate  90. 91 64.77 97. 39 0.5 m"/h, 0. 058 %,
Tailing 9.09 19. 36 2.61 87.66%. ,
Ore feeding 100. 00 60. 46 100. 00 ’ 64. 77 y >
0.061% ; 97. 39%.
12 (%) 3) ,
Table 12 The multielement analysis of the end product( %) .
Element TFe As SiO2 MgO Al O3 P o
Content  64.77 0.061 2.18 0. 38 0.62 0.029
Element CaO  K.O  Cu Zn Pb S
Content 2.02 0.16 0.128 1.172 0.524 0.46 (17 )
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