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Transformation and performance of calcium-based sulfur retention agents

during coal slime combustion
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Abstract: To decrease the emission of SO, during coal slime combustion, the mineral composition and chemical composition of coal ash
were analyzed using XRD and ICP. The transformation and sulfur ¢apture efficiency of CaCO, and CaO during coal slime combustion were
investigated. When the temperature was lower than 820 °C, the €CaCO, and CaO mainly transformed to anhydrite and lime which didn‘t react
with the mineral composition in coal slime. When the ‘temperature was higher than 820 °C ,the CaCO; and CaO transformed to anhydrite
and quick lime,and the quick lime reacted with silicon dioxide and aluminum oxide to form gehlenite. When the temperature was above
1 000 °C,some of sulfur retention products CaSOy began to break down,so the sulfur capture efficiency reduced. Compared with the bri-
quette prepared using coal slime only,the addition of sulfur retention agents could improve sulfur capture efficiency obviously.
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0 2 = FHER RS R S B RORITY L H R )
FHEREEAIR, O HE BRG] i B 5 1 180 1 ™ A B

BV o3 0k 1 e o0 8 ) 5 A A R o AR 8 A T4 PR e R R TR

A RRRL , A BORE & AR e, EUA K a3 8 KAy PUA AR TR A SR B RRRE RIS RBERR

WA 2016-03-23 ; R /MR DOI:10. 13226/]. issn. 1006-6772.2016.05. 011

EEWA .+ =" FEERHH S RIBE B H (2013BACI4B00 ) 5 L1PH 44 HEHE B BHE BT H (MD2014-03 , MD2015-01) 5 I P4 R K
LI B0 H (20131101027)

BB F TT(1991—) , B, IS M THARE  IRDONREIEDRCHBRARZINE SN . E-mail:1003955619@ qq. com
BIWES 1852 3R, IR OO NBREFRMRRUHA, E-mail: cfanggin@ 163. com

SR R TTAT, S Ak, 1 R | 2. 405 B [ B £ S DR AR Hh A2 Ak M AR B SE [ ] 3R ,2016,22(5) :59-63,69.
Chang Keke,Ma Zhibin, Yang Fengling, et al. Transformation and performance of calcium—based sulfur retention agents during coal slime combus-

tion[ J]. Clean Coal Technology,2016,22(5) :59-63,69.

59



2016 455 5 #A

E A A H K 522 %

15 ST 1A T Y PRI R A 2, 2 SR A AR
R BI A BT IR A R AR K
Vel & UL AR08 FR AL IR 3 0 S5 AT A B ek
FL 2 SRR s v R A RO

A8 R Ak PR S SR L o8 [, B AT Y
[ 79 2 B R [ B AR I S i [ A 7 A
Ve et B b i 28 1k 2 B AR AR A B T AL AR
YeRRe S5 F 35 08 SR AL R R iz 17 2 80, iF
FREWHP Y RET Y TN 28 iR sk
Yy R Y T AR SR T A 1R
KR T AR F 54T 4R RAR
[] , SRR T A 7= ) 32 2 0 S e AR BT L 4 o 49 T =
et R g & S BT Y R W CaO | CaSO, %
7E 1 000 C LA Erlfig 58 Y Si0, (AL O, 55 b
A BURE R S ERR S 5 A S B A SR A T A
BRERER' M) X SE R 5T X B X R R LA W R

TEREB P IR 8 it A v B 22 Ak, B Xk S0 i % [ 4
FR RN 4 ) ot 1) AR A ATF SE A/ i HL 8% 2 [
AL 7R A 37 P 5 A v 1A A 00 Do S oL 3 kA R Y
22 59, 6% ke 1] A 790 0 B U Ak PR AR B 25 1 1 2 1
R ) TCAL A P e A B B AN B, R L
A TRIE, RA L v A K R AT DT S JRURE, B ST T
CaCO, 1 CaO PR ] 71 72428 52 i e 1) ) 1 A2
A B AN T) 2 AT B0 T 28 2R, 300 A U 8 1R e
A S A PSR A

1T | I

1.1 R EHR

IR 1L PS4 KR e, Tk 534 fi ot
ROPrLEE 1, FEHFIY CaCO,( AR, KT E 41k
223 1A BRA /) A CaO (AR, K et £k T 1%
AR AE])

x1 BRI LSHFFTESH

Table 1 Proximate and ultimate analysis of slime sample %
TLE T Tl A
w(Cy) w(H,y) w(Oy) w(Ny) w(S,) M A Vaa FCy
56. 48 3.86 8.6 0.92 1.27 28.32 26. 62 43.79

VRS 915 CaCO, |, CaO LIS )45 5 490 55 1Y)
HE(1.5.2.0.2.5) #HTRA  WHEY )G & H.
1.2 HiRBEEM G &

O3 B — 2 R S e S CacO, TR A
FEG CBSBRY R 1 2.0) TS Ca0 TR AFEM
(ESBRPIBRY & 1 2. 0) B0 10% 7K 43 G Bk 34
A1 TEARIRNE 77 (10 .15 .20 MPa) i B 0 ok
PRI AR TR &

1.3 REMFIHE

W o PR (LG RLRERE A ) S T8
H BT R RS HE 2 600 ~ 1 000 °C
([E]B% 100 °C ) FF45: 88 2 h, 15 BRI EE T B IKAE
1.4 FRIEFE

U)W 3t 5 6 45 19 1 R FH 35 356 BF e 1 s
% 0.074 mm UL F, 76 X S 247 51X ( Bruker D2
PHASER) A7, (28 S0 F 2Rk A Cu 1,
HEHEE 4 (°)/min, £ K 0. 020, H AT 5 4 75 F
10° ~80°(26) .

2) SRR B B R, IR ASTM D 6349—
2009 FIFH Thermo iCAP 6300 U H JEEE A 25 5 Tk

60

K HETEAL ( Thermo Fisher Scientific Inc. ){}“Uﬁj’f(ﬁé
HRBR & i,
2 GRS

2.1 BiRFHT YRS
BEVRHY XRD JEE e 1 froR, R R EE
YA I A (ALO, - 2Si0, - 2H,0)  f1 3

(8i0,) FJrfif A1 (CaCoO,) .
1200 ¢ K
tooo fk K K Q—A %

C—Irfdn
800 -

600
400
200

FTaT s /s

10 20 30 40 50 60 70 8
200°)
B 1 R E XRD ¥
Fig. 1 XRD pattern of coal slime
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Fig.2 XRD patterns of ash samples in different temperature
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Fig. 3 XRD patterns of ash samples prepared from coal slime combustion and calcium carbonate
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