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Removal of Arsenic from High Acid Ferric Sulfate Solution by
Iron Powder Pre-reduction and Ferrous Sulfide Dearsenization
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(1. School of Metallurgical Engineering, Xi’an University of Architecture and Technology., Xi’an 710055, China;

2. Key Laboratory of Gold and Resources of Shaanxi Province, Xi’an 710055, China)

Abstract: A large amount of acid ferric sulfate solution is produced after acid leaching of gold tailings from
roasting cyanidation process. Its high value utilization is limited because of its high arsenic content. Method
to remove arsenic by iron powder pre-reduction and ferrous sulfide dearsenization was investigated. The
results show that existing form and distribution of arsenic in solution are closely related to potential of
solution system, and iron powder can effectively reduce potential of solution. Arsenic in ferric sulfate
solution after pre-reduction with iron powder can be effectively removed by ferrous sulfide. When amount
of iron powder is 0. 6 times of iron content in solution, arsenic content in solution can be reduced from
0.253 g/l to 4. 79 mg/L after adding 36. 6 g/L. FeS into solution and stirring for 30 min. Air has an adverse
effect on arsenic removal process.

Key words: iron powder pre-reduction; ferrous sulfide; arsenic; ferric sulfate solution

BRRR A Bk R R G R AL ATERAIR L IR ™ O B Bk R B R & e IR I
GBI Tz Y RO R R R m R IR AR . IR GRERER) 2 N T K AL

%5 B 87 : 2020-12-08
BEETH:BERX AR =R WHIH (51974220 s BEPTA #EF T S L E R0 XI5 H (17JS067)
EEB N D973 B B AL BEEE TR T (1975 &, Bevg KA, I



2021 4F55 5 1

A 48 GREEH Y (http://ysyl. bgrimm. cn) 7.

RAGLIR 2k h 2 2415 N [Fe, (OHD, (SO)5 2 L s
P AL R B M A R R A5 I B R R VP R A R
BB R B AT LA 38 43 ) T v v Bk M BR BR AR B
Xof HE SR B R Ak 1 I i AR ofE (GBJT 14591—2016)
12 7 A R TR Ak A R e R R A T BN U TR
HEAT LA Ak 35 A i W 2 SR A5 M IRk X A % ) T
PR, DU R BRI W R EE Rz
— I U E A UL R A B AR kR
oA R AR DL R IR Y R pH R R
3.0 DAk (i DL R AR Y X bR . i SRR P L
R i AV TE R R IR TR pH Y o AR AN B 2
FE K o2 1 B 0 S5 T Ll 2 o VS Y 1 Bk B
FR AR R B TC VA A2 2R 0 1R K Ur 7 2 1% Bk S it
PR B 10 B ok . O T U i R Ak R A 2o
T vk % TR AR ) s AR SR A TAA i —
FeS [ (1) Jr i AE s R MR VA W b B BR Al . 2 5T
R TE TR R VS VR S TR AR R R R Y T 2 0 A Bk
K30 JERT FeS A (4 45 11« S i 1R 4k V5 WL o {6 )
FA 3 41

1 R

X5 R WAL T 28 R AR LK IR S AR AT Y B
B PR R 2 I Fel As SO & &40 A
50.3.0.253.211. 2 g/L. WPk 2 L) Fe'™ B 3L
FTE .

B MRLEE — 75 pm 43 B 458K S Ak Bk Sk
b 2% 4l ff R B A6 Bk e PR B AR B 2
—75 pm,

BBy I JER K < RO 100 mLL & 60 P A
—E BB HLREAR R g I ] B S AT
[V 53 5+ SR D~ 9 06 5 135 12 00 2 ¥ R o 1) e
LR N TR TR

Tt A . 2% 5t A 2« 1) 2k 0 e S VR A —

FEREAY FeS Mo AR $F — %€ 0[], 5 ¥ 45 1 2t
A7 198 73 8 0 20 Y A T A B R

2 RKBLERETR

2.1 Fe As EBRBRPHGFEERSHN

AR Fe &, 1158 25 CHf FeH, O &
E-pH K LZ50 WK 1, I 1 a5, 768 i R 1K
B P (pH=C0) S 7E A [6] AR 2 v AL I 86 76 5 W
FROEAEEM B T Fe'" (Fe* (Fe, 7EARL BT H
B BRI FERT L Fe' T 5 Fe®' (Fe?' 5§ Fe Z 11
S B 5 43 R 0. 770 4, —0.475 6 'V,

2
e oo
1 e
07704V
............ Fez*
_ e
]
\—0_4756\7
-1F
Fe
) ; ' ; I I
> - 5 0 1 2 3
pH

B 1 Fe-H,0 % E-pH &
(25 C .c(Fe)=0. 898 mol/L)
Fig. 1 E—pH diagram of Fe—H, O system
(25 C ,c(Fe)=0. 898 mol/L)

5 V5 W b e B L 1 F 5 c (CH ) =1 mol/L B
i 7 V25 8 RV VAR R FL A7 72 A B 7 0 A R AR L 45
RULIE 2, i B 2 A1, BEE R R EALREAIR
WA 4R35 As.As(OHD, .
As(OH), " \HyAsO, . Bl 4 Fife eI 2054 48 i e
IR LR 1,

®1 TEARMBHERRPHOFEERS

Table 1

Forms of arsenic in solution at different potentials
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Fig. 3 Relationship between arsenic

removal rate and iron powder dosage
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iron powder and arsenic removal rate
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