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Effect of Calcium Salt Catalysis on Ash and NO,/SO, Emission

Characteristic during Co-combustion
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Abstract

Choosing lignite mixing with sawdust as object, the effect of calcium salt catalysis on SO, and NO,
emission was analyzed by using circulating fluidized bed reactor. The ash elements groups and mineral
composition of ash samples were measured through X-ray fluorescence spectrometer ( XRF ), X-ray
diffraction ( XRD ) and inductively coupled plasma atomic emission spectrometer ( ICP). The result
showed CaCO; had a certain effect on SO, and NO_ emission reduction. The addition of limestone had
obvious effect on NO_ emission reduction with @ =1.0. NO, production reduced with the decreasing of
sawdust content. The removal of SO, was controlled by reaction temperature. Under the condition of
temperature of 700 ~900°C and Ca/S of 2. 0, desulfurization was the best. The ash melting phenomenon
disappeared with the effect of CaCO,.

Key words Sawdust, Lignite, Calcium salt catalysis, Co-combustion, Emission, Ash

characteristic

a| B G R 9 R fE MR BE I R P 5 A SR AT 4

FEAE I [ B A R 3 43 77 SO,

R e — AR ERE IR, B IR AT S BAE NO AR UK X A 2 R A R A ) SR T &

Py R MR = SR D COL MR 2 T7 GRAYRCR Al ek IRt TRAA S L HETR s Rl
WY LR R [ E LR, PR B E A PR R

I

Wi B 20111010 & [E H: 2012 -01 12
* B 5 B RBEF A W B0 H (51106187 ) F1J 7R 48 B %) ¥ B 55 H (2010A060801010)
TEER A TIHE, P, L, EENFREES L 25T, E-mail: wanghairongl1@ 126. com



122 1 Y = SR

2012 4

Grammelis 557 Jfi A6 R S B i L2 Toll A6 #6350
A PRAR 58 s 00 Tl 5% A R X8 SR A B R A 0 A7 TR AR
S8, WRTUEW A SRR AT AT L 4
RACSFHETE T HEAbe 1 7 v <82 & xb SO, A7 4 1k
(R0 Diana SWF 5T T 1 I £ 2% RS A B 55
Gm K ik it NO L, IA D KX B i £ 7% 19 52 )
SRS L R, I R LA 3 L B T
FESARJE NO R o oAt 56 T4 9 B 5 BRI
8T 5 U A rp 7 AR LR A0 T G W ) R S5 7
T o 730 F BEAT TS AR B TR AR P S 2R X SO,
NO HET AR, 00 7 i K 1) J0 3R 3k AT A ) 4
o

1 XRHHESEE

L1 R#

S 36 TR A T B8 AR 58 07 0 A2 W SRR A R
Ao JFUBH H LT R A T e A in e 1 fros . 52
0, K RN R S S 22 200 H L, #E 105°C F 42 h
.

1 ERTRESWMEILSH
Tab.1 Elemental analysis and industry analysis

of raw materials %

TEFR I (e 5 %0 Tl #r (Bt 23 %)
A & K Ry R BEER

e 40.54 3.12 0.59 0.57 0.51 21.49 17.35 60.64

P i

AJE 45.81 5.19 0.66 0.34 12.35 0.82 69.43 17.40

1.2 HERUMHERESSIE
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Gi 4 oy, ME 1 iR, SABMAGE R SR
TR A R I R R A XU SRR .
PR 2R R AR , A% @150 mm x 3 000 mm , % i it
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Fig. 1 Diagram of combustion experimental system
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Tab.2 Additives and test conditions

Ca.S
THIFsS m/m, R/g kg™ e T/C
Bkt
1 0 0
2 1.5 24.9
1.0/1.2/1.5 700 ~950
3 2.0 33.2
4 2.5 41.5
5 0 0
6 1.5 24.6
4 1.0/1.2/1.5 700 ~950
7 2.0 32.8
8 2.5 40.9

1.3 IREEHEM S

K H] S4 — Pioneer Y X I 42 52 5150 1% {X (XRF)
0 5 T AR B 8 AT 2185 SR 1 H A B2 D/ max 2400 Y
X LA S (XRD ) I & HoA™ 1 2H i

JREFNAJE i IK OG22 2% i IRIS Advantage 5000 %l
S5 B R E T R G (ICP) I 5 , R FH 1 9 fif
J5 %% HNO,/HF/HCIO, — 1o I 1 fi% o 0 3K 25 S 4
%3 N

®3 B ABHEKRTERER

Tab.3 Mass ratio of lignite and sawdust we/g
FE Al Ca Fe K Mg Na P Si
i 3.44 x10* 2.48 x 10° 1.42 x 10* 2.56 x 10° 1.02 x 10° 6. 65 x 102 1.50 x 10? 3.12 x10°
PN 3.67 x10° 9.34 x10° 2.03 x10° 1.34 x 10° 6.53 x 10° 2.74 x 102 1. 18 x 102 1.77 x 102
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Fig.2 SO, concentration with different @ and mass ratio
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Fig.4 SO, removal rate with different « when m,/m, =4,

mass ratio between Ca and S of 2. 0
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o =1.2, mass ratio between Ca and S of 2.0
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Fig. 12 NO, concentration with different mass ratio between

Ca and S when m,/m, =4, a=1.2
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Tab.4 Ash analysis by XRF %
m;/m, Ca.S it (0] K Na Mg Ca Fe Al Si Ti Cl S

1.5 43.11 0.74 0.67 1.33 8.42 3.49 4.78 21. 00 0.32 5.62 2.61

5 2.0 41.75 0.56 0.34 0.99 9.40 4.58 3.66 21.16 0.23 3.02 0.43
2.5 41.75 0.42 0.33 1. 41 18. 40 1.72 3.04 18. 49 0.31 4.30 1. 41

1.5 41.35 0.28 0. 47 0.52 15. 88 3.45 3.83 18.32 0.29 5.76 2.54

4 2.0 41.50 0.30 0.46 0.77 16. 37 3.98 3.70 17.13 0.33 6. 04 0.92
2.5 41.52 0.12 0.33 1.38 26. 60 5.81 1.93 10.73 0.29 6. 04 2.08

Hop, Ca Fe Mg Na Jo % /& W 28 2 | 25 1, fiE
B WEIN AT E  = A AL 48 DA REBR £R 1 Si—O B
Al—O B 24 BB 0 RE IR 5 045 i R £h 45 4, Si
Al ST W RETE & i T B B Ak R 6 045 ik IR 56 1 &
B, K 4 AT BE Ca S it lFE i, Na Al & &
Wb, SR ARG RIEE AR, S TR T,
KOUR K&K . 012 i -8, S i
7 800°C B ,K 2938/ 12%

Xt XRF P AE5 57047 24 o % 4 R — b Ak
BT IRFEA ALY & &, 2 5 iR, IR K Ca0 |
Al,0,.Si0, ) B BT & BB 1 7 70% o P, R
AR B IR MR £ IR K8 T AL O, — Si0, —4x J& %
Wik %, HEf Ca.S Jitfe b F =, Na,0 AL O, Jif
A7 B 2, Si0, FT f B B R IR B O DR 1Y
CaO it {5 el | JF, Fe, O (5 955 | THE TR,
ClEEAR[E,

x5 RESEUHHA-—LLELER
Tab.5 Normalization results of gray oxides
, Ca S ik 93 5/ % At B
my/my
BRI K0 Na, 0 MgO Ca0 Fe, 0, ALO, $i0, Ti0, cl e

1.5 1.78 1. 80 2.21 11.79 9.98 18. 07 44.99 0.79 0.039 1190
5 2.0 1.35 0.92 1. 65 13.17 13.08 13.82 45.35 0.57 0.021 1265

2.5 1.02 0.90 2.35 25.77 4.90 11. 49 39.62 0.75 0. 030 1180

1.5 0. 68 1.27 0. 86 22.23 9. 86 14.48 39.25 0.67 0. 040 1206
4 2.0 0.73 1.23 1.28 22.92 11.36 13.99 36.71 0.82 0. 042 1210

2.5 0.30 0. 88 2.30 37.24 16. 60 7.28 23.00 0.73 0. 042 1190

M Ve ~ .

(3)XRD 73 #fr Bl A PR 19, 548 0. 020 F13Hd I 1(°) /min

S rh XS e A A AR SR S LR 35k,
LI 25 mA, ASTZR UK A = 1.54056 nm, 2y T 40 H7
FRAERIH W20 18, % S JRAEA S #f1 26 = 10° ~ 80° (1315

Bl 15 ~20 S A X At g . 15 th)p5 1 ~5
Kk K Si0, . Ca,Si,0, . K,S0, . CaSiO, . KAISi, 0, ;
1691 F 5 1 ~4 KK N Si0,  K,S0, ., Ca,Si,0, .
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Fig. 17 XRD analysis of ash when mass ratio between

Caand Sof 2.5, m,/m, =4
2500 1
1

2000 A

1500 1

1000 1

R 5% cps

500 1
2,44 Lol
11223%5452 % x ¥ 11 1

()_
10 20 30 40 50 60 70 80
26/(%)

Bl 18 Ca.S itk 1.5.m,/m, =5 B BRBESE IKFE XRD Bl
Fig. 18 XRD analysis of ash when mass ratio between

Caand Sof 1.5, m,/m, =5
2500 7
2
2000 A

1500 A

1000 -

Hist s cps

500 1 |

0 i
10 60 70 80
26/( )
19 Ca.S Bttt 2.0.m,/m, =5 W BABESF IKAE XRD [
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Tab.6 Quantitative analysis of XRD %

Py AR BT 4k 53 B
K, S0,

$i0, CaSio, Ca, 81,0,  KAISi, 04

1 49.7878
2 65.558 2
3 62.824 8

16.944 6
9.8524
12.5016

17.501 2
18.3359
12.783 7

5.740 4 5.2375
7.0823 0
5.903 4 0

S B o AR o AN, 85 RS NO, HETCRE P 1 52 TR
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