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Desulfurization Characteristic of Organic Calcium at High Temperature
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University, Beijing 102206, China; 2. State Key Laboratory of Clean Energy Utilization, Zhejiang University, Hangzhou 310027, China)

Abstract: Aim to control the emission of SO, during coal combustion, desulfurization characteristic of organic calcium was studied by intelligent
sulfur determination analyzer. Sulfur releasing curve changed from two “ peak value” to one for addition of organic calcium, with velocity of SO,
release decreasing. Efficiency of sulfur reduction was double when organic calcium was used under 1 000°C compared to limestone, and
reduction efficiency of calcium magnesium acetate was 73.84% . Sulfur content, furnace temperature; calcium/sulfur ratio and paticle” s
diameter were important factors as for desulfurizing rate. Sulfur removal efficiency was improved with coal’ s sulfur content increasing or
particle’ s diameter decreasing. Decreasing degree of reduction efficiency lowered with sulfur content increasing as temperature improved.
Efficiency remained high level as 59.08% by calcium magnesium acetate at 1 200°C . Perfect efficiency could be reached as calcium/sulfur
ratio being one and augmentation degree was inapparent with more calcium addition. Therefore organic calciums are excellent absorbent for
desulfurization and calcium magnesium acetate has best sulfur removal efficiency.
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Fig.1 ZCS-1 intelligent sulfur determination analyzer
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Table 1  Proximate analysis and ultimate analysis of coals

e TA53 4T/ % Qv TCEHE T %
" M, Au V. FC, /kJ*kg™! Ca H,, N. Svur 0.
K 1.71 22.01 28.19 48.09 25932 64.06 3.67 1.14 0.79 6.62
Uk 18.2 12.71 23.53 54.87 23 631 64.12 1.91 0.9 0.36 1.15
I 1.58 37.95 29.16 31.3 19015 45.34 3.76 6.51 3.84 1.11
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Fig.2  Sulfur release curve during combustion of changguang coal
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Table 2 Sulfur removal efficiency of different additives/ %

ZH T 1 41 Tt TR 5 RS R4S
[i] 7 %6 74.73 75.67 65.80 34.65
Ji B 72.83 73.84 63.23 29.74

A [V A T ) J3E A 200 3 AN [ 114 Jit ER] = ] DA
VAGE Ay e B e i 8 S I AR FL AR 1 ) 25 S K
ANTR] A5 JE 8 N7 & F1 000°C N E3 min)e, BT
BB PSR AT FL AR PR 0 s R B, i
PR BRI LR TRIAUN 39,1 m? /g, A RS 1) b R 11T
FN 19.8 m? /g, T 7300 (1) i R 485 (1) LU 3R TR AR AN AN Ol
10.3 m?/g. T APV B R i e A A L
A, TG FERT H CO, M &I T 2 iR e Stk
AR 28 K503 (1 e R 55, T LA LA ) Mot Aot 280 2%
S 3 vy R R PR A

Bl 3 AT R i 2, )RR B AT A
X} TH R 8 S O TEAR, VS AT BILASS 5, 45 A 7]
TERRIEIE R A 0 3R T A H B S0, , B AT HA AT X
TR W SR PR, AR 5 A B B AT H L BRATT
12k 5 IR T T JRURRE T T, AR R i e 2R 1
AN SEFE R A BT A K5 R FA BLES A A HLER PR ad
oy ST LS TR U 5 P K S K
(R S 55 2 AN UG il A B AR A il R R )
figt, PR A IR AR BT R NS LR IS , B
FERET ) 2 R AT TE A& K AR A, RN i N CaS
L FeS R Rax , MR e A7) A5 L8 In S0 R 45 5 A=
BRI CaS AN AL FeS, TERARE JG IR H 43 CaS 44
A B CaSO, » RIS SO, AT H T4 28 B 5 sk /) .
2.2 AN[EVRRERN )5 i

T TR %5 B K AN [ 5 Tt AP 11 O A 8 2 [
4 TSRS BN BEI IAR 2 0 76.64.% , b AR
IR AR 60.57 % . B4R, Bt A O Tl 55 Tk 4 11 184
R AT 1 0 0 2 SR 1 ot A LA X AN [ S it
SRR 08 22 S kM A T S S AT R PR A A R - o
B 23 (R R R AT H (R 40 0rh S0, R 55 S0, )

3.0
—o0— ¢g
—a— cg+CA
25 —v— cgtCMA
—o— cgtCP

BRAHR AT H /%571

3 AT B PRBRTAR X AT L 3 AR i 2%
Fig.3 Sulfur releasing velocity curve during

combustion of changguang coal
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Fig.4 Sulfur reduction efficiency on different coals

by calcium magnesium acetate
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Fig.5 Effect of temperature on sulfur removal efficiency of different additive
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Table 3 Particle diameter’s effect on sulfur reduction efficiency

WA s/ %

Rl hife/H

CA CMA cpP cC
KJ7 100~200  84.51 75.59 76.63 46.90
K7 200~300  85.29 79.11 79.36 47.85
KJ7 300~400  88.34 86.0 79.81 51.26
AE 100~200 64.36 66.39 44 .47 23.71
HIE 200~300  72.31 74.58 68.10 34.23
HJE 300~400  81.31 85.44 71.02 35.26
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Table 4  Calcium/sulfur ratio” s effect on sulfur reduction efficiency

TR 751 %

W/ Ca/S

CA CMA CcpP CC

1 000 1 68.28 75.55 57.14 21.15
1 000 2 78.57 80.51 68.00 31.66
1100 1 76.03 73.92 60.11 38.91
1100 2 85.75 77.38 72.15 47.52
1200 1 13.81 23.98 0 0

1200 2 29.79 53.87 30.65 10.99
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