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Abstract: For the purpose of effectively leaching zinc from blast furnace dust by means of NH,+{ NH,) ,SO,-
H,0 ammonia system the effects of liquid-to—solid ratio leaching time leaching temperature total ammonia
concentration and stirring rate on the zinc leaching rate had been experimentally investigated and the phase of
the leaching residue had been determined.Through experimental study the optimized leaching parameters had
been obtained as follows: liquid-to-solid ratio of 6 mL/g leaching time of 60 min leaching temperature of 20
°C total ammonia concentration of 6.0 mol /L stirring rate 200 r/min.Under the optimized leaching condition
the leaching rate of zinc is 85.6 %.Phase analysis showed that the main components of leaching residue are
Si0, Fe,0,.Fe;0, and CaO which indicated highly effective selectivity of zinc from blast furnace dust and ef—
fective separation of zinc from iron silicon and calcium.
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Table 1 Chemical composition of blast furnace dust %

Zn Fe Al SO; Si0, Ca0 MgO MnO PbO

9.43 3512 237 0.66 10.95 10.54 1.00 0.51 0.28
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Fig.1 XRD patterns of blast furnace dust

1.3
1 000 mL
c¢(NH,") :¢(NH;)=2:1 o
(1)
(2) .
(3) 1.4
(4) Agilent 725
(5) NN
: D8 Advance X
40 kV
40 mA 0.02° 0.1s/step
10°~90°; ARLQUA-
NTX X



4 - 101 -
2 100
2.1 sofF - -
Zn0O S /
. . Tor o«
300 r/min 48~74 pm ¢(NH,") : ;]E 20 ./
¢(NH)=2:1 -/
b 4
20/
N AY Y Y 7’
21.1 ) 00 I20 4I0 6IO 8(I) IO(I)
o IR ] /miin
80 min 6.0
mol /L 20 °C ¢(NH,") : ¢(NH,)=2:1 ‘ 3 o . .
48~74 pum 300 r/min. Fig.3 Effect of leaching time on leaching rate of zinc
2 o
2.1.3
100 : 80 min 6
6.0 mol/L. ¢( NH,") : ¢(NH;)=2:1
o 48~74 pm 300 r/min.
R I 4 AL
< a0l / Y L/S=T o
20 | —y—
| / 80 ‘j - //.7) —
0 ) ) . ) © > —-—’zo )
o 60 o-30 C
0 20 ‘ '40 ‘ ' 60 80 :j:- | A 40 C
5N E] /min ri_( ol / - 50 C
N /
2 Zn F //
Fig.2 Effect of liquid<o-solid ratio on 201
leaching rate of zinc |
e 0 20 40 60 80
2 B 1 /min
4 7/n
Y Ac Fig.4 Effect of leaching temperature on
o leaching rate of zinc
6 o
6. 4
2.1.2 60 min
: 6 6.0 mol /L o
20 °C ¢(NH,") :¢(NH;)=2:1 48 o
~T74 pm 300 r/mino 20 Co
3 o 2.1.4
3 : 80 min
o 60 min 6 20 C ¢(NH,") :¢(NH;)=2:1
o 48 ~T74 pm 300 r/min.
60 mino 5 o



* 102 - 2018 39
60 min
100 6 6.0 mol/L 20 C ¢( NH,")
sol _2——X ¢(NH;)=2:1 48~74 pm 200 r/
— & .
s ///,///.///' min. 2 o 2
5 60 —m—4.50 mol/L . 85.6 %.
H e 525mol/L ,
i % —a6.00mol/L
S 40F v 6.75mol/L 2
/ — 725 mol/L Table 2 Repeated experiment result under
20k optimum leaching conditions %
1 2 3
0 1 1 1 1
: e 40 a0 80 85.3 85.5 85.9 85.6
BN ] /min
5 Zn 7 .
Fig.5 Effec’f of total am@onia concentration on 7 S0, . Fe, 0, .
leaching rate of zinc
Fe,0,.Ca0
5 ~ ~
o 6.0 mol/L °
1200 -
6.0 mol/L. . F.e;O1 % Si0, *Fe,0, A ZnO ¢ CaO
2.1.5 10T
80 min 6 800 [ ! ‘ .
6.0 mol /L 20 °C ¢( NH,") : ¢( NH,) = o | wl [l 4 ]| -
ool T gl T T B
2:1 48 ~ 74 me oo L ot s L st
6 . 400
200
100
0
80 /-7’-7-7‘7-7 " - 20/ C° )
§ | / 7 XRD
e 60 J Fig.7 XRD patterns of blast furnace dust and
rf a0 F leaching residue: ( a) blast furnace dust;
N
( b) leaching residue
20
05 200 400 600 800 1000 3
33/ (r+ min ') 1)
6 Zn 6
Fig.6  Effect of stirring rate on leaching rate of zinc 60 min 20 € 6.0 mol/
L 200 r/min.
6 200 r/min 85.6 %,
) 2)
200 r/min o Si0,.Fe,0;.Fe; 0, Ca0
200 r/min, NN

2.2



4 : - 103 -

12

13

14

15

16

17

18

19

Chen Wei Tong Xiong.Review on research progress of sphalerite and marmatite floation an its collector J .Metallic Ore Dressing
Abroad 2007 ( 8) :25-27.
( . I 2007 ( 8) :25-27.)
Xia Zhimei Yang Shenghai Tang Motang et al.Cycleleaching of low grade zinc oxide ores in MACA system for preparing zinc
J .The Chinese Journal of Nonferrous Metals 2013 23( 12) : 3455-3461.
( .MACA J. 2013 23(12):
3455-3461.)
Zhang Baoping Yang Fang.Preparation of grade zinc oxide from blast furnace dust by using ammonia process J .Journal of Wu-
han University of Science and Technology 2014 37(2) : 125-129.
( . J. 2014 37(2):125-129.)
Esezobor D E Balogun S A.Zinc accumulation during recycling of iron oxide wastes in the blast furnace J .Ironmaking & Steel-
making 2006 33(5) :419-425.
Jiang Sheng.Damages of detrimental elements to blast furnaces of PZH Steel J .Iron and Steel 2009 44( 4) : 96-99.
( I. 2009 44(4) :96-99.)
Xu Haichuan Zhou Hemin Qi Yuanhong et al.Engineering and productive on rotary hearth furnace for steel dust and sludge J .
Iron and Steel 2012 47( 3) : 89-93.
( . J. 2012 47(3) : 89-93.)
Wang Shukai.Industrial experiments of reduced fuming treatment of blast furnace dust in a rotary kiln J .Reaearch on Iron &
Steel 2010 38( 4) : 39-42.
( . J. 2010 38(4) :39-42.)
Huang Ping  Wu Enhui Hou Jing et al.Leaching of zinc and indium from blast furnace gas ash( mud) using sulfuric acid J .
Hydrometallurgy of China 2014 33( 5) : 365-367.
( . () N J. 2014 33(5) :365-367.)
Zhang Jinxia Zou Xuan Wang Long et al.Leaching zinc with sulfuric acid from blast furnace gas ash J .Metal Mine 2016
(11):181-183.
( . J. 2016( 11) : 181-183.)
Liu Shufen Yang Shenghai Chen Yongmin ei al.A new process for recovering of zinc from blast furnace sludge( I) : Leaching u—
sing waste acid and removal of iron by neutralization J .Hydrometallurgy of China 2012 31(2):110-114.
( . (1): J. 2012 31
(2):110-114.)
Youcai Z Stanforth R. Integrated hydrometallurgical process for production of zinc from electric arc furnace dust in alkaline me—
dium J .J Hazard Mater 2000 80( 1-3) : 223-240.
Vissnja Orescanin Luka Mikelic Tahir Sofilic et al.Leaching properties of electric arc furnace dust prior/following alkaline ex—
traction J .Journal of Environmental Science and Health Part A 2007 42( 3) : 232-329.
Zhu Rongsun Bai Xiaotong Wang Lingling et al.Blast furnace gas ashes dezincification by ammonia leaching process J .Non—
ferrous Metals Engineering 2015 5(4) : 35-39.
( . I 2015 5(4):35-39.)
Li Hongchao Ouyang Cheng Wang Zhongbing et al.Leaching zinc from zinc ash of steel plant in the systemof NH,-NH,HCO,—
H,0 J .China Nonferrous Metals 2011 40( 2) : 64-67.
( .NH;-NH,HCO,-H,0 J . 2011 40(2) :64-67.)
Wang Yulin Yang Yunquan Li Guolong et al.Research on zinc and bismuth recovery from blast furnace sludge J .Inorganic
Chemicals Industry 2007( 8) :42-44.

( . J. 2007( 8) :42-44.)

Xu Xiusheng Chen Ping.Study on recovery of zinc in blast furnace gas ash J .Express Information of Mining Industry 2002 5
(10):3-4.

( . J. 2002 5( 10) :3-4.)

Hu Han Zhu Yun.Thermodynamics of ammonia leaching of refractory oxide zinc ore J .Yunnan Metallurgy 2004 33( 1) : 28-31.

( . J. 2004 33(1) :28-31.)

Liu Xiaodan Zhang Yuanfu.Study on kinetics of ammonium salt leaching on znicite J .Journal of Guizhou University of Tech—
nology( Natural Science Edition) 2004 33(2) :82-84 89.

( . J. ( ) 2004 33(2):82-84 89.)

Hua Yixin.Introduction to metallurgical process dynamics M .Beijing: Metallurgical Industry Press 2004: 188-195.

( . M . : 2004: 188-195.)



