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Abstract; As flué gas desulfurization (FGD)Jwas one of the I‘H'Obt 1mp0rtant purification processes of coal-fired boilers, we selected
four boﬂer.s which were equipped with wet limestone, furnace calcium injection, ammonia-based, and double-alkali FGDs, to research
the influence of FGDs on the flue particulate matter (PM). The flue PM before and after the FGD were sampled using laboratory
resuspension and dilution tunnel sampling methods, respectively, and the PM was analyzed for its chemical composition (i. e., ions,
elements, and carbon). The results showed that the types of desulfurizers could influence the composition of the flue PM. After passing
through the wet limestone, ammonia-based, and double-alkali FGDs, the proportion of Ca, NH, , and Na in PM, ; increased from
5.1% to 24. 8%, from 0. 8% to 7.3%, and from 0.9% to 1. 7%, respectively. The influence of wet and dry FGDs on the flue PM
were different. The fraction of ions in the PM emitted from the wet FGD were higher than those from the dry FGD. The proportion of
SO;™ in the flue PM, ; increased from 2.0% and 6.7% to 9.6% and 11.9% using the wet limestone and ammonia-based FGDs,
respectively, and Cl~ increased from 0.4% and 1.2% to 3.8% and 5. 2% . In addition, the amount of heavy metals (e. g., Cr, Ph,
Cu, Ti, and Mn) in PM, ; declined after the wet FGDs. The PM, ; emitted from the dry FGD boiler was richer in crustal elements,
such as Al, Si, and Fe, than that from the wet FGDs. The wet FGDs also effected the carbonaceous components of the flue PM. After
passing through the wet limestone and ammonia-based FGDs, the proportion of elemental carbon in the flue PM, ; decreased from 6. 1%
10 0.9% and from 3. 6% to 0. 7% respectively, but the organic carbon content did not decrease.

Key words:flue gas desulfurization; coal-fired boiler; particulate matter; chemical composition profile; carbonaceous components
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Fig. 1 Flue gas decontamination process of coal-fired boilers and particle sampling location

FIA A BR B2 8 9 T DL SE OCT, 0C2, 0C3,
0C4 | EC1, EC2 I EC3. 140 1) 43 BT e 3 K i 5
WICHR[17].
L3 T S O

RFEIRAT, B 1k R IR0 e 5, JAE | DT
it MO DL B A AT IR (s T e
Sy LA S S G R SE— LR T
WEASRITE K 2 B i 3 W 2 £ #%ﬁ%ﬁ%fﬂ
i ﬁaﬂwwﬁﬁemn E;&H"%‘%’ 45 Ebﬂéyﬁ"

wwﬁaz @%ﬁf IR 3RS, /mr# 0.2

1)°c!,7l=ﬁx]‘a;m§ 7@(50+5)«7f W

%51‘]11% e i" Vi)

21 ler;x:mlswﬁmmﬂm

oF o B AR PM, B s f 24
FO B 5, B T B TR 2 S [ M2 TE R (GMs)
=2.2Al1 + 1.6Mg + 2.42Fe + 1.63Ca + 2.49Si +

FaES S R BRI PR i 14 L G T R 5
L PR T B LUAELA 0. 76 ~ 1. 04, SF-35{H 0. 89 =
0. 11, B firi E’J?ﬂﬁj\iﬁfﬁiﬁiﬂfl*?%ﬁ*i%ﬁﬁi
RSB b A B HE E’J PM, s EERIE R SOT

NH; . OC. EC, Ca. Al Si il Fe. 557-3 ﬁ{ﬂ??
S0, . NH, | HCl% NO, H’Jm{MH%ﬁc so’ Aiht sy
;%zjjs 8%~«1,’l’9% [lﬂ?\t’a{ﬁw 5 4.

HEAECH 0. 9%~ %) 1(71;[%’3@(1 Sfﬂfi‘f«r’f
xl@ﬁlaﬁﬁz%gm%ﬁ S0 N0 4.8 2.1, UL
(R URBE IR ;fumwm%nmﬂj/
it PMzsﬁﬁﬁﬂmﬁxﬁfﬁﬁ 0C Jiht 535k 5. 1%~
13. 2%[3FEJ{E_K8 4+£35)%], 'ﬁfﬂé’ﬁ?.@

'\ (8.6% ) FIRRZSZE) (8.3% ) WyBFFc 45 FA% 3, 5

A | 4 pd
FE 'j;ff'/ T EFHHEE " 5.9%,00/EC H 1.6 ~11.2(F1

H6.0+4.1) ZWAHT 2 I THE Rk — A
BLURURL 1 LE 151

HoFETCER (AL ) LE AR B HECROR A v o5 A

1.94Ti; A HLY (OM) = 1.40C] #1477 Bk KEIM 7R 4 SEE KA PM, s 704
1o | @ #A W RGNPM.s O BRRPMs
1
0.1
0.01
o | () fA2 B FHKPM:s W HEPM:s
1
=
£ o
§ Im () i3 B BEPMa s B B PMas
1
0.1
0.01
1o | (@ A4 W RFNPMas W BRRPM:
1§
0.1
0.01
Na Mg Al Si K Ca Ti V C Mn Fe Co Ni Cu Zn Pb CI" NO; SO Na* NH;* K* Mg:' Ca®* OC EC
T2l sh

B2 SRR HE BRI F RS

Fig. 2 Chemical composition profiles of particles emitted from coal-fired boilers
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Fig. 3  Size distribution of water-ions in the particles emitted from coal-fired boilers
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