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Research and practice on resource utilization of sintering semi-dry

desulfurization ash

SU Hang, SHAO Jiugang, MAO Rui, LI Tao
( Jiangsu Shagang Iron and Steel Research Institute Co.,Ltd.,Zhangjiagang 215625, Jiangsu , China)

Abstract: The sintering semi-dry desulfurization by-product, desulfurization ash,has not been fully utilized due to its
complex composition and large fluctuation of component content. A new method for preparing sulfuric acid after the
newly generated sulfur-containing flue gas is introduced into the activated carbon desulfurization tower instead of part
of the fusing agent is proposed,and industrial tests are carried out. The results show that during the sintering process,
desulfurization ash mainly undergoes decomposition and reduction reaction,and 97% sulfur brought by desulfurization
ash enters the sintering flue gas. Adding desulfurization ash has little effect on the composition, quality and yield of
sinters,,and the consumption of solid fuel increases slightly, but when the addition is greater than 0.15% and the
utilization factor of the sinter machine drops significantly. Due to the large design surplus capacity of activated carbon
desulfurization and denitrification system, the desulfurization efficiency of the system has little impact, but the residual
amount of subsequent acid production system is insufficient,and when the amount of desulfurization ash added exceeds
0. 15% ,the actual sulfuric acid production decreases by 25%. It is completely feasible for desulfurization ash to enter
the sintering treatment, but the amount of addition should not exceed 0. 15% of the raw material ratio.
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Table 1 Main chemical components of raw materials %
JERL 22 Fk Si0, Al O, MgO Na, O K,0 Ca0 S0, Fe,0, Cl
iR 0.78 0.41 3.69 0.279 2.75 51.4 30.5 1.12 4.93
R4 3.29 1.31 1.41 — — 51.2 — — —
H AR 1.43 0.17 1. 65 — — 75.0 — — —

(a) WIAALEH: (b) Rift
1—CaS0; *0. 5H,0; 2—Ca( OH) ,; 3—CaCO;; 4—KCl.
B 1 FE& B S RAR

Fig. 1 The phase structure and particle size of desulfurization ash



38 I

Ik A 48 4 1Y

BEAh, R A B S T B AR K A iR R
(o A, AR K AE TS SR T AT A
R, ZERWE 2 PR

H Pl 2 W] AT, A K B A T B ) T R T
IR RREE, Sl 3 S RN BY B, B8 IR
N, KE IR 43% . H—r B, 7E 180 ~
360 CYLEN, BifiKH i CaS0,+0. 5H,0 % 4=
Sh KRR RN 55 BB, 7E 600 ~800 C il
RN, FZRAE Ca( OH), 40 R 5 =B
Bt, 7E800 ~1000 Cyulfy, FE K4 CaCO;
CaSO; J3 it S -

SRIMAESE PR b i f v, AT K 19 s <
REZRZAR R IR ) 2 A 53 B K A e

1—TG; 2—DTA.
B2 FTEBRMRKREBESS TH TG-DTA ik
Fig.2 TG-DTA curve of semi-dry desulfurization ash

under inert atmosphere
i e AR RN ( 1) ~ (7) B AT A
e, &RWNE2 Pron.

R2 FTEEMKREREIRENIRENERMIRESHITEHEE

Table 2 The standard Gibbs free energy of each reaction of semi-dry desulfurization ash during

the sintering process

%3 J5 B 77 R AG/(J+mol ") SR R /K
1 CaS0, +0. 5H,0 = CaS0, +0. 5H,0 244.4 -0.51T >479.2
2 Ca( OH) , = CaO + H,0 108.2 - 0. 14T >772.9
3 CaCO, =Ca0 + CO, 178.14 -0. 16T >1113.3
4 CaSO, = CaO + SO, 226.31 -0. 18T >1257.3
5 CaS0, +1/20, = CaSO, -556.6 +0. 195T <2 854.4
6 C+CO, =2CO 174.76 -0. 18T >971.0
7 CaS0, + CO =Ca0 + S0, + CO, 222.7-0.19T >1172.1
M2 2 ol DLAE i B3 8 T B K T i SO, BB ABCES A, 1A i 22 45 i

CaS0,+0. 5H,0 7RI R T 204 CHIR R, B
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i, o R ERRE, RAERMIN(6) , R T
ALK CO, Y It < JE] L 1 2 iy A4 7% B 59
WIRPE S, B A1) CaSO, 78 KT
8TACHIZME T, Moo Elisi A i CaO, KA
RIEE(T) o BEEF, BB KA AR Ca 58 423 A
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TR AR S 58 A AT -
1.2 RIEAHE

R T DRGSR 450 oy e, FEA
AR SRR T, DABLER KA A KA
TR 0. 15% « 0.20% F10. 30% 6% K 114 T
AP IRES, HE—ERER BR K B A Be 4 )7 5 XF
PR TR ARG B I R 3R 58 (R 5 )
RSS2 S JUR B, LRG0
Hpn ARG AT AT A Tl ik g ],
PREE A R I AE 15.5 ~ 16.0 kPa, #}/2 K 800
mm, Pl K 1.5 ~ 1.8 m/s, RERAKDT N
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Table 3 Ingredient scheme of industrial test of desulfurization ash mixed into sintering instead
of limestone ( dry basis) %
(R ES R BRA i JK AR Hzf1 Bk A RA
A 65.8 20.2 0 3.3 4.3 3.4 3.00
PR — 65.9 20.1 0.15 3.2 4.4 3.4 2.85
PR 65.7 20.5 0.20 3.2 4.0 3.6 2.80
W= 65.8 20.2 0.30 3.1 4.2 3.7 2.70
T TErTA SHIAL, AHBELKO AT HUBEIRRE  JEXEIAUSY
PEATACS , Z55X e o3 B AR KA TR TS LG T e
2.1 A EIBEWEIR B bk Xt e 45 HE R a0 22 4507 Sy Ca SFooR it 7 B R fu kB, &%
R T WFFE T AR U ) B 45 4 b o3 A2 AL I RN s fos.
x5 FEBRTKELEEN XEEEUFM S R E
Table S Main chemical composition and alkalinity of sinter samples with different desulfurization ash ratio
e Jti o5 % -
MR TFe Sio, Ca0 Al, O, MgO P S B
A 56. 98 5.47 9.75 1.93 1. 89 0. 061 0.014 1.78
g6 — 56.78 5.48 9.99 1.95 1. 86 0. 063 0.017 1.82
e — 56. 51 5. 69 10. 31 1.95 1.75 0. 059 0.018 1.81
W= 56.32 5.78 10. 47 2.01 1.70 0.059 0.020 1.81
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Fig. 3 Comparison of main indicators of each program
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Table 6 Sinter particle size distribution and anti-wear index of each sample

ki Pt % ikal e
<Smm  [5,10) mm  [10,25) mm  [25,40) mm =40 mm A% /mm /%

HuE 11.53 14. 68 39. 36 21.91 12.52 19. 38 5. 60

I — 6.48 12.48 48. 39 26. 35 6. 30 17.90 5.20

R — 7.31 20. 46 43.93 20.70 7. 60 19.73 6.20

R = 6. 96 19.79 47.92 20. 88 4. 45 19. 98 6.13
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Table 7 Process parameters of sintering desulfurization and denitration system

HH BT ik
FAMAHLA RS /(10° m* +h ™) 330 FeBr K2 1Y 80% ~ 85%
E AL ER AR/ °C 130 IEH# LY 120 ~ 150 °C
SO, Bk i /( mgem ) <2000 SEBRAE P24 600 mg/m’
NO, i e J¥ /( mgem ™) <400 —
B B /( mgem ™) <70 —
AEA s ] / d 330 —
PN A % 15 ~16 —
BELEINTB K% % 10 ~ 12 —




2023 455 1 1) S it S BRESE IR B IR AT S S 41

TIPSO, B, BEALEE TR, N
w5 CRTER T 28 s IR A, IR 3 T AR IR
7=, BB B ABESS S T AT o

Fi B s 2R AR B SO, NO, LK BURL W)
o e B S R S S AR A B, R
RAB LB IR 1) 58 205 J <tk AT 1k ¢ 2R GE iR

SO, NO, VLK k: ) Jox s e B 45 5040 BT Y (8
VEREUELD; #5148 0.15% « 0.20% « 0.30% fiit
B K B Bl IR S NG M e RGERT R SO,+ NO,
DL SRR ) o St e A B50H BT BB A R ik
— R I s, 53T T
B, RIES.

®8 BEUAMMBHESHEOTZSH

Table 8 Import and export process parameters of desulfurization and denitrification flue gas of activated carbon

24 e g — W = =
A SO, it e i /( mgem ™) 599. 43 743. 83 863. 00 1 013.26
MEAH SO, Rk /( mgem ™) 1.04 1.12 1.45 1.87
A E NO, SRR E /( mgem ™) 266. 48 260. 94 276. 20 274. 11
A E NO, B e e /( mgem ™) 33.72 42.09 26. 56 23.17
HHSA L OR) B S R BE /( mgem ™) 49.15 50. 76 41. 68 39.45
HHAH 1 ORE  B E R BE /( mgem ) 6. 68 5.35 3.03 3.67
S DR /(10° m’eh ™) 259.570 78 266. 358 89 262. 026 20 255. 563 64
0, B EE /% 15. 84 15.79 16.17 16. 68
W= % 99. 83 99. 85 99. 87 99. 88

HiZe 8 al A, g —. R AR =S
FMEHEL, AR SO, R IE ST T
24.1% « 43.8% F169.0% , 10 SO, Jit i &
A1~ 2 mg/m’, AR T2 BB AR & A
99.8% A Lo BRBUKIIIZ AR R ALY
FIBURL) I e B A W R 2, AMHER R i
SO,~ NO, FUBTRA) [ e BE K BE ISR HRTL -

AEF 8 ik BB AN R 48 SO,
S e 8 Bt itk — 2B AR O R AR g A
H,S0, MBE ™ i, J5 5P A =Bl Xy e, LA
HEAPEO X TIRR R GERENE , S5 RANTE 4 Bz

I—BEi 7 o, 2—SEpR a
B4 JBARZFGTHMERLRMERTE
Fig.4 Actual and theoretical output of sulfuric acid

under different scheme conditions
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Fig. 5 Process flow of the transfer section
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Table 9 Sintered sulfur element balance sheet during

the industrial test

e B B MR
7?7& -1 -1

(kg*h ™) (kg*h ™) %
Hof 735.18 689. 07 6.27
R — 906. 29 848. 68 6.36
JE 999. 94 936. 00 6.39
= 1121. 61 1054. 38 5.99

1 216.20. 259.60 #1416.25 kg/h, 7EbsZs 5
RS 5 A BT 3 23. 86% « 25. 96% Fil
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