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Effect of water-washing deacidification on surface and pellet properties of

artificial magnetite concentrate after acid leaching dephosphorization
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Abstract: Iron ore is usually agglomerated after beneficiation to obtain the high—quality charge in China. Some
complex iron ores need acid leaching or other chemical beneficiation to produce high—quality iron concentrate this type
of iron concentrate has the poor performance of green balls due to its weak surface hydrophilicity. To fully optimize this
kind of miderals in this paper the magnetite concentrate after acid leaching dephosphorization is pretreated by water—
washing deacidification and the effect of water washing on the surface and pellet properties of iron concentrate is
investigated in order to provide the theoretical basis and strengthening measures for pellet preparation of acid leaching
dephosphorization concentrate. The results show that water-washing deacidification pretreatment can increase the ratio
of the fine particles and the surface area increased from 1 682 c¢m’/g to 1 853 em®/g. The contact angle decreased
from 33.77° to 31.82° enhancing hydrophilicity and improving particles’ physical stability. After water-washing
deacidification the strength of green balls and roasting performance of aciddeaching dephosphorized iron concentrate
are improved. The drop strength increased from 1.0 times/( 0.5 m) to 5.8 times/( 0.5 m) and the compressive
strength of fired pellets increased from 999 N/P to more than 2 500 N/P.
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Table 1 Main chemical composition of raw materials %
TFe FeO Si0, CaO MgO Al, O, K,0 Na, O p S
GD 63. 95 15.25 4.17 0.31 0.25 3.74 0. 035 0. 025 0.22 0. 042 -0.89
1. 62 — 7.29 46. 63 1. 00 2.08 0. 093 0. 038 0. 048 0. 032 39.19
2 N
Table 2 Size distribution specific surface area and static balling index of raw materials
( ) 1% /
-0.074 mm 0. 044 mm (em’eg™) ) 1% ) 1%
GD 87.38 59.29 1 682 22.17 9.71 0.78
84.03 63.25 2072 — — —
(a) 1000 ; (b) 3000 ; (c) 10000
1 GD

Fig.1 Microscopic particle morphology of GD concentrate



42

47 5

1 : GD
w( TFe) /w( FeO) 4.19

P
P o

2 GD

0.78 o
CaO o
PAM
( C,H,NO) , 5x10° -0.2 mm
5%
1

1.2
1.2.1

GB/T 8074—2008

Washburn
1.2.2
9-10
11
12

1: 3

960 r/min 30 min 1h
3

342 kN/m

6 kg/min

1.2.3

8 ~16 mm

2.1
2.1.1

2.1.2
3 3

1 900 ¢cm®/g)

9.0%

Fe, 0,

(1500 ~



2022 5

43

: (a) 1000
© (d) 1000
2 GD

: (b) 3000 ; (c¢) 10000 ;
; (e) 3000 ; (f) 10000

Fig.2 Microscopic particle morphology of GD concentrate before and after washing

3

Table 3 Size distribution and specific surface area of raw materials before and after washing

( ) 1% /
+0. 15 mm -0.074 mm -0.043 mm -0.038 mm (em’+g™")

0.26 87.38 59.29 44.75 1 682
0.38 87. 64 54.36 45.82 1853

2.1.3 pH o

Zeta 3 o
4 o 4 3
pH=3.3 pH=4.2 o
PAM pH =
. 6.0 . pH=6.0
0. 80
0 o Zeta
4
Table 4 Contact angle and static balling index of raw
materials before and after washing
o )1 )/
% %o
33.77 22.17 9.71 0.78
31.82 24.08 14. 05 1.40 : -,
2.1.4 Zeta 3 | Zeta
Zeta Fig.3 Zeta potential of iron ore concentrate
pH Zeta before and after washing
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Zeta 2.2
B Zeta 14. 0% 0.35
12 min
14
5 o 5
5
Table 5 Effect of raw material pretreatment and binder dosage on the properties of green pellets
/ / /
( ) /% ( ) /% (0.5 m) ™ (NP C
0. 05 14.8 1.0 4.0 370
0.10 14.5 1.1 4.8 <200
0.30 15.0 1.0 4.5 <200
0.30 14.0 2.3 8.3 325
0.30 15.0 5.2 17.7 250
+ 0.20 14.0 3.0 13.4 240
0.30 14.0 5.8 15.5 305
N N 0.3% 15%
o 12 min 0.35
10.7 /(0.5 m) . 19.4 N/P.
250 C
13
o 850 C 1 050
5 C 2 min
10 N/P 4 o 4
X 1275 ~
1 300 C 4(a) o
5.8 /(0.5 m)
15 N/P 305 C 8 min.
2.3 1275 ~1300 C 7~
10 min 2 500 N/P
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(a) ( 10 min 10 min) ; (D) ( 8 min 1275 °C)
4
Fig. 4 Effect of roasting temperature and time on compressive strength of pellets
(
850 °C 7 min 1 275
C 8 min 1 050 C
2 min) N
5. 5
A 999 N/P; B. C
700 ~750 N/P
1726 ~1 757 N/P o I;__ ©
5
(=2500 N/P) ; D Fig. 5 Effect of pretreatment method of raw
2 571 N/P materials on compressive
o strength of pellets
2.4 o 6 4
Fe, O, N 0
15 .
(a)) « (=) i (b))« (by) p(e) s (o) v(d) L (dy)
H— P M- e E—
6 (200 )

Fig. 6 Mineral phase microstructure of pellets( x200)
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