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Research on comprehensive utilization of desulfurization by-products of

amine additives

ZHOU Dongfeng' , LONG Fang', LIU Yuejian', GUAN Hongbing',
ZHANG Yudong’, LONG Hongming’
(1. Anyang Iron & Steel Group Co.,Lid.,Anyang 455000, Henan ,China; 2. School of Metallurgical Engineering,
Anhui University of Technology ,Ma’ anshan 243002, Anhui , China)

Abstract: Through the analysis on physical and chemical characteristic of the desulfurization by-products of amine
additives in a steel mill, the comprehensive utilization process is designed, the influence of different leaching processes
on the leaching rate of S and K is investigated , the experimental research of one-step preparation of potassium sulfate
by ammonium sulfate is carried out, and the feasibility of potassium-containing compound fertilizer is discussed. The
results show that the optimum leaching process parameters are as follows: temperature of 35 °C, stirring time of 30
min, solid-iquid ratio of 1:4,stirring speed of 200 r/min and grinding particle size is less than 74 pm. At this time,
the leaching rates of S and K are the best,85.23% and 97. 05% respectively. Meanwhile , potassium sulfate products
with K, O mass fraction of 60.44% ,S mass fraction of 15. 60% and Cl mass fraction of 0. 57% can be prepared after
evaporation, concentration, cooling and crystallization of filtrate, meeting the national standard requirements of
agricultural potassium-eontaining compound fertilizer, indicating that the process is highly feasible.
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Table 1 Main chemical components of desulfurization dust removal ash in sintering process %
FER 715340 TFe CaO Si0, Al, O, MgO K Na S Cl
1* 21.97 8.46 2.29 1. 040 1.05 12.31 6.26 1.94 24.78
2¢ 19.50 7.52 1.99 0.928 0.85 14.55 6.44 1.77 26. 07
3* 31. 69 12. 40 3.93 1. 640 1.74 7.54 3.25 2.23 15. 15
4* 19. 84 8.77 2.19 1. 050 1.10 14.92 3.49 2.01 27.17

1.1.2  4hAatam ot

RN BR A2 K h Feu S K. Na %§7¢
RINEBIEZE, 430%F 4 Bl 08 25 B A bk 24
JKIHAT T XRD 434, Wi 1 rR. fIEL AT,
PeEERA K H Ky Na 25684 8 2 LA IE R
ETE, S FERELI(NH,) ,S0, WIS, Ak
YT K, MHABICE A Py Zn SEMEZ T K.
1.1.3 BTG50

TRFE A 6 7 B A Ik 17 ~ 47

Gy e 23t AR 5 20 K AT IO IE 30 o3 B, L&
BmE 2 froc. mIE 2 AP0, H 3 AR I 4 K
VIR ORIR , RiAR RN, R RO A, i
IRPERL I o
L2 REHE

AR SCHE T e S S T ) e B 2B R 1 ) Ak A
PE, R IRBEIRA “BE LR A ARl
Rgs e ARAR B JEIN BT T RS 0 R0 A R
FEER G R T T2 AR - B T bl T B 4



26 I

M

F48 % A1

A—1* B—2% C—3% D—4%
1—KCl; 2—( NH,) ,80,; 3—Fe,0,; 4—NaCl.
B1 1" ~4"ii7k A7k XRD #1485 47
Fig.1 XRD phase analysis of dust removal ash in
1* ~4* electric field
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Fig.2 Microscopic morphological analysis of dust
removal ash in 1* ~ 4% electric field
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Fig. 3 Effect of washing temperature on the leaching
rate of S, K in desulfurization

dust removal ash
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Fig.5 The effect of solid liquid ratio on the leaching
rate of S, K in desulfurization

dust removal ash
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