538 B 5 45 21 Vol.38 No.5
2024 £ 10 H Refrigeration and Air Conditioning 0Oct.2024.679~684

XEHS: 1671-6612 (2024) 05-679-06

IR T HER R BRI 4 A
E d ER#E
(BRAeRERBA AL BkE4H  026000)

(3 ) ERREEWAE S b B R 2R 80 D RORORIY, WAL T RIARTE Y 0.03pum~10.0pm FF0RIA I
RLAR M < 4 BCRR A DL R ORI 4388 e Pl Bk 2 5 0 27 I R UL e RS - SR Z R o,
PMio HIRLAR LU 7)Ao AR A ) K SHET R B h . PMas AL PML 9 5 EEBOR . 438
I HA W B R0 JBE BRI - HETSCRI ORI B T R A2 R 2 Bk, 0 A 7= 2R T3 TR -
FURLIE 1L i R AR AR I B R B KA A, AERAR 0.01~1pm U N A BT R IR B, L fRA
FRPRLAE/N T 0.1pm KBRS RCR A E . PMio TP JC R B0 Al tASH )

WRRERE) s RORIDIRIE: KA Al HFiEE; JLRDAM

MHRSHE A

[ <571
HhENES TUS

Research on the Characteristics of Particulate Matter in Coal-fired Power Plants
Wang Wei
( CHN ENERGY SHENGLI POWER PLANT, Xilinhot, 026000 )

Cui Yanyan
[ Abstract]  This article studied the particle size range of 0.03um to 10.0um by collecting particles from the inlet and outlet of
electrostatic precipitators in coal-fired boilers. The research content mainly includes the concentration, particle size distribution,
diffusion characteristics, as well as the penetration rate of particles through electrostatic precipitators and the elemental composition
of particles. The experimental results showed that the particle size of PMo exhibited a bimodal distribution. PMas and PM;
accounted for a relatively large proportion of particulate matter emitted into the atmosphere by coal-fired boilers. When adding
limestone adsorbent for desulfurization, in addition to the particles generated by coal combustion, limestone also produced new
particles. The penetration rate of particulate matter through electrostatic precipitators varied with particle size, ranged from 0.01pm
to 1um. The electrostatic precipitator had poor collection effect on particles with a particle size less than 0.1um. The distribution of
each element in PMo is also different.
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Table 1 Parameters of the boiler

T Rk IhEE/MW BT UMW [FRAE AR BREL
| A 200 200/170/140 5 g lRA R ys B AR A
B 200 200 5 REHER ARG o3 G IRIR A
I C 50 50/42/38 5 FEp R g o 1 Giheds
D 25 25 5 G RN PR+ RN+ F K TR IRIFD
1.2 FEARREE 26 B SRR S AR I TE rh 1 HRTBOR S, SR IR

FURL P FEASAE 5 L B 2R 25 IR L R AR, S
R RN URE L 0 I BORE 3 2, RN
KAERS RIATGAD T 3min, SCRFESAADT 1md.
KA R GoRE BWE 1R 2 Bos, AEEREED . TE
WS AREM AR M E I . RS R,

H5RMRE MG KT 50, B E AL <3)
BUEEARZ8 10pm FITERLES 785, EBRRARRK
BRI, el R RIORL A N ke 28 2 B WLR o SR
A2 13 R E v ds, Al LAor B 1 B AR E
% 0.03~0.05um , 0.05~0.10um , 0.10~0.15um ,



B, S R HR A RUR) 0 AR PE AT T - 681 -

38 HE 5 W +*

0.15~0.26pym , 0.26~0.38um , 0.38~0.60um ,
0.60~0.95um , 0.95~1.58um , 1.58~2.36um ,
2.36~3.95um , 3.95~6.60pm , 6.60~9.80um ,

9.80~10.0pm. HRHEA RIS H K, Bk HA
] (RSO R, 60 br A2 R o A i, 3 RS,
Sy AT ORI T 2R I SR A LR . Jl I A R
MR ELI N 10L/min. SAEFT 56 = 018 I IR ,
MRS 25 F I FE R B A TG W ME R, , DA R

PRI R AR S AR A T EAT o SR RS23RN
B LB R AR R KR4
Kika &R

El1 XERGREE

Fig.1 Schematic diagram of sampling system.
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Fig.2 Schematic diagram of sampling points
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Fig.3 Particle size distribution at the inlets of ESP.
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Fig.4 Particle size distribution at the outlets of ESP.
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Table 2 Summary of test boiler (ESP inlet), total particulate matter (TP) mass concentration and PM emission

oy BATHAT  PMuoJiEIR  PMas R PMy JREIKIE TP & PMi /TP PMys/TP  PM/TP
(MW) B (mgm®) & (mgm®) (mgm®  F (gm®) (%) (%) (%)
200 1330.1 552.3 79.1 18.6 7.16 2.97 0.43
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0 C 42 1436.4 561.5 61.1 18.1 7.94 3.10 0.34
38 2167.2 900.1 114.9 13.5 16.05 6.67 0.85
D 25 978 180.1 71.0 6.2 15.79 291 1.15
il AT PMio AR PMos JlUEIR  PMyJEIREE TP IR PMio/TP  PMys/TP PMy/TP
(MW) & (mg/m®) & (mg/m?®) (mg/m®) & (gm®) (%) (%) (%)
200 72 6.6 3.3 0.0072 100 91.08 45.84
A 170 13.6 9.3 5.7 0.0136 100 68.38 41.91
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D 25 19.8 12.7 2.1 0.0575 34.46 22.13 3.72
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Fig.5 Ca content in PM and ash

1 1.6 2.4 1 6.7 9.8
HI- E4E Dp (pm)

Elo FAMAMERRPRITRENSE

Fig.6 Sulphur content in PM and ash
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Fig.9 Elements distribution of particulate
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