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Research on composite binder to improve drying thermal stability performance

of zinc-containing dust agglomerates

ZHU Deqing HOU Mingzhou YANG Congcong PAN Jian GUO Zhengqi
( School of Minerals Processing and Bioengineering Central South University Changsha 410083 Hunan China)

Abstract: In response to such problems as low pelletizing agglomerates rate poor dry agglomerates strength high
recyclic ratio and high binder cost in the process of reductive dezincification of zinc-containing dust in a domestic steel
plant a new composite binder FHB is developed and the effects of binder type dosage mixture moisture and forming
pressure on the performance of raw and dry agglomerates of zinc—containing dust are investigated while the dynamic
drying performances of the raw agglomerates are compared. The results show that under the condition of 20 MPa
forming pressure 3.3% binder addition and 14% mixture moisture the performance of raw agglomerates with
compound binder FHB is similar to that with single organic binder YJB but the drying performance and thermal
stability of raw agglomerates are greatly improved and the chalking rate with single additive is greatly reduced from
18% to 2. 10% which could ensure the smooth operation of the reductive dezincification process and reduce the
operating cost.
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° 1

YJB FHB. w( C) 1.75% ~ 26.37%
1.1
1. 1.1 . Ca0. Si0,
1 o o Cl
w( Na,0) . w( K,0)
1 : w( Fe)
25.08% ~62. 86%
; w( Zn) 0.51%~7.89% o
1 ( )
Table 1 Main chemical compositions of Zn containing dusts and mud %o
TFe C Zn Na, O K,O Cl Ca0 Sio,
¥ 62. 86 6.04 0.51 0.10 0.33 0.02 1. 06 1.78
2¢ 34.76 26.37 2.11 0.16 1.13 2.60 3.15 6.40
3* 40. 16 1.75 7.89 1.24 1. 10 0. 61 10. 86 3.30
4* 56. 38 2.34 4.42 0.55 0.61 0.31 10. 20 2.01
1 59. 46 2.24 3.12 2.59 0.10 0.05 7.10 1.56
2" 25.08 5.39 6.43 0.20 0.16 2.03 14. 43 5.12
2 o 2 93% 0
2#
-0.074 mm 80% o
¥ -0.025 mm
2 ( )
Table 2 Size distibutions of zinc-containing dusts and mud %
+0.150 mm 0.074 ~0.15 mm 0.045 ~0.074 mm 0.038 ~0.045 mm 0.025 ~0.038 mm -0.025 mm
¥ 2.23 2.05 4.83 2.48 2.83 85.58
2f 2.23 12.63 24.65 6.78 7.06 46. 66
3* 4.23 6.75 8.23 2.52 10.90 67.38
4% 7.24 12.57 14. 14 1.39 15.74 48.94
1* 0.24 0.93 3.30 1.74 0.58 93.23
2" 39.35 22.24 18. 21 1.71 4.86 13.63
3. 3 o
1.1.2
1* 3752 em’/go
83. 89%
) 30° ~ 50° 1.72% 14.39%
0 -0.074 mm 85%

0<30° 0 <40° 1945 em’/g

o o
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3
Table 3 Physical properties of zinc-containing dusts and mud
/(geem™) /(geem™) ( ) /(°) /(em®+g™")
1" 1. 070 4. 141 41 3752
2" 0.748 3. 147 35 1919
3* 0. 699 4.131 40 2 482
4* 0. 855 4.372 42 2 629
1* 0. 958 4.354 49 2521
2* 0.768 3.226 32 2 146
o FHB
1.1.3 C. H. O
65% 29.85%
YIB 4, 4
FHB. YJB YIB ALO,. Na,O.
C. H. O Ca0. Si0, FHB
90% 7.81% Si0,+ CaO. Fe,0,. ALO, .
4 ( )
Table 4 Ash chemical composition of organic and composite binders %
Fe, 0, CaO Si0, MgO Al, O, K,O0 Na, O P S
YJB 6.40 12. 17 11.65 2.95 29. 67 0. 10 28.29 0. 120 0.081
FHB 4.83 6.33 49.43 1.94 12.71 2.36 1.82 0.18 0.023
1.2 (1) 10
6 1", 2* 17, 0.5m n
2%, 3%, 4* 36. 6. 1/4
5.5, 17.6, 11.0, 11.0 18.3 nd /(0.5 m), 10
4%
/(0.5 m) .
2 kgo 2) 10
YQ250 x50
N N o 10
N/P,
4 h( 373 K) (3) 6.3 mm
20 kg 3.3% )
20 kg 3.3%
2.1
300 C. 0.8 m/s 2.1.1
10 min 300 C. 4%
0.8 m/s 10 min 14%
N o I, 1 10
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13.7. 14.2 /(0.5 m) 14.9. 16.2
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 (b)

1—YJB; 2—FHB.

Fig. 1 Influence of briquetting pressure on the properties of briquettes
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Fig. 2 Influence of moisture on the properties of briquettes
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Fig. 3 Influence of the amount of binder on the properties of agglomerates
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(a) ; (b)
1—YJB; 2—FHB.
4
Fig. 4 Influence of blast drying on the properties of dry briquettes
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5
Fig. 5 Influence of blast drying temperature on the properties of dry briquettes
2.2.3
YJB
YJB 1.5 m
FHB
5. 5 18% »
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Table 5 Performance of green briquettes in the pilot-scale drying experiment
/
/ / / /
%
% (0.5 m) ™ (NP 1% “(0.5m) ' (NP
YJB 3.3 87.21 8.9 44.5 18. 00 3.4 44.8
FHB 3.3 87.83 8.7 45.8 2.10 4.4 46.0
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Fig. 6 Morphology of briquettes after the dynamic
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Fig. 9 SEM analysis results of briquettes
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