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Characteristics of Condensable Particulate Matter Components
with the Coal Property
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Abstract Particulate matter is classified into filterable particulate matter (FPM) and condensable particulate matter (CPM)
depending on the formation process. CPM has a very small particle size and exists in the gaseous state in exhaust gas.
Therefore, it is not easily removed from air pollution control devices, unlike FPM. Thus, proper management of particulate
matter requires understanding of the formation process and factors affecting CPM. In this study, two types of coal were
combusted and compared to investigate the composition and influencing factors of CPM. To simulate the actual process,
pulverized coal injected into the combustion furnace was separated into bottom ash and fly ash after combustion. After
stabilization of the combustion process, samples were collected by distinguishing between FPM and CPM from the fly ash.
The experimental results showed that the organic component concentration of CPM was higher in coal with low volatile
content and high fixed carbon content. In terms of ion components, SO,>” and Ca?* had the highest concentrations in FPM,
while CI7, F~, and SO,2” were highest in CPM. In addition, there was a strong correlation between the fluoride and chlorine
content of coal and the ion component concentration of CPM.
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L.y 8 S 721 Y= Ao g LA Tk (US. EPA, 2017).
b CPME B5719h A BT RS et
Al Fs] AHHYD 4= Sltk (Feng et al., 2018;

uAR R o] T Q] AAuiEd o R AeelERt

A2k ek Aeeleddaofa] 24 viEE= 1
AR = oA3bd mAE ]

ter, FPM)2} 354 1AM ] (condensable particulate
matter, CPM)Z 28 4= It} (Yuan et al., 2021).
FPM-2 HIE Lol A AT Ee BAFE] A=
ZSHr} W] CPM2 HiE QoA Z1Ald e ® vl
S 2|9k, Yzt 9l 814 wpof| A whe A JRtE ek
th(Gong et al., 2016; Yang et al., 2014; Corio and Sher-
well, 2000). CPML Z 0| A =] (PM, ;) A2] 217

(filterable particulate mat-

Pope et al., 2004). CPM2 HHAI7|= AL EAZ =
Aok (HCL), =9F2 (HF), 4R HOH(NHy), o4t
S} (S0,), 1IeFR (S0;) 501 AL, o] =EE=
5ko CPMOfl= H40]2 (CI), E4°l2 (F), Y&
°]2 (NH,"), 81012 (80,7) 5ol EAITt (Liang
et al., 2023; Liu et al., 2022). 1281 3HHAEG7]5kst
=1 o seeleaR 5ol AFEEol Hoj
CPMoll&= tfge] -7]4gHo0] A8t (Zhang et al.,
2021; Feng et al., 2020; Wang et al., 2020; Li ef al.,
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2017). E3F FPMIH= 28] CPM2 Hi7|7k20fA] 7]
AFoz M) glo] ot Fatstal tf7] e A
ZIA oA A AAEA] =T (Wang et al., 2022;
Yuan et al., 2021; Zhang et al., 2021). T=2FA A43H4
oA FPM A o] CPM A FFE T Wt o
71 ALAAES At BjlEHel = CPM E&7}
FPM WU} B 2 237} of 2] £3lofA] el
T} (Liang et al., 2023; Wu et al., 2021; Yang et al., 2021;
Wang et al., 2020; Zheng et al., 2018). A3 Aol A=
H| 7|7} 27t ARG E AR HA CPM o] 557t
S71RF A QA1 o MR R] oF 5413713437
£ AAWA CPMO] {7147 Bt 57K A
ouct. wheba] Agtstedbd Ao A viE == nlAIEA]
£ Alojot7] flaliAl= cpMmeol gk Alofeto] ni
w]ojof gitt. o] & YAl CPMe] A I o tigt
olafjot FaFlAte] thet ZARZE Adyw|ojof gt
Zou et al. (2023)2 A&He] G4 (Cl) o] CPM 5
Lo mx= FeFs dotE 7] 95| DTF (drop tube
furnace) F*]& o]-8s5itt. Cl &3] 0.51, 5.63, 9.70
mg/gQl AetS A4stE o 'TAYSH= CPM 2] CI°
o= 2k 5.7, 6.9, 7.6 mg/m* 22 LERITE Yu et
al. (2018)2 CPM2] AF=H F Shel 50,9 JF
= GotH7] 9o 29 FFELE o]§sto] 4
Fotdct A4 =2 Y S0, 57t 0, 50, 80, 120 ppm
o=z 2T of CPME] L= 2.72, 6.10, 8.38, 13.34
mg/m’ 22 Z7FSITE Feng et al. (2021)2] A=
Zreh, el AR DTRA 45198 o &34
Sh= CPMO] &S A sHaleh 2, 93, 74
= A45elS o WEsks CPM FollA f714&E
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mg/Nm’ 02 UePt) o]Q]o] CPMell= 2421
&, AekE, Aastels 5 ot 2250 EAISH
£ Zog BRI QItk(Zou et al., 2023; Park and
Lee, 2021; Lu et al., 2019; Zheng et al., 2018). 121t
CPM A9 Hl&-2 28] tet A= o 2E
LERH AL qlof, CPM 9] 5 9 Hdwe AAsh=
FEUAE A= ofshstr] o .

2 AFoME F TR Aee dasto] HiEE
L CPM O] FAA RS H|WSto] CPM T o] dakel
A5 olslfotarat sheith. 12|11 FPM F 2.5 um ©|5}
o] A== 245k CPM O] £/ vl skt &
5] A3 AARE HARS 4 L= BieAet vt
A7y 22 =5, vAkA et @A w77k Al m T 2H
Hes ALAE AASHI 183 FPMY} CPM

ment, New Castle, DE)& ©]|-&5}
714 AEX7] (Vario MICRO cube, Elementar, Ger-
many)E ©|-&5}3th A U =27 (Cl, F)& EN
14582A°] T2}t Oxygen Bomb Ion Chromatography
e A8ttt 2 Aol diste] PlabAt
QA ANG AT B 13} 2ok £ A ¢
2 2T e Be AR (A)E A% (B)Rc}
F(9)9) o] 23 Hr}. 2T A (A AL

Table 1. Elementary analysis and proximate analysis results of coal samples.

Elementary analysis

Proximate analysis (%)

%

mg/kg

Moisture Volatile Fixed Ash

c H N s cl E matter carbon
Coal (A) 70.1 43 1.2 0.5 160 88 5.8 304 55.7 8.2
Coal (B) 66.8 47 14 03 31 204 3.6 373 49.6 9.5
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Fig. 1. Experimental system.
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Fig. 3. Concentrations of CO,, O,, and CO in the flue gas.
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Table 2. Summary of the concentrations of filterable particulate matter and condensable particulate matter.

Coal (A) (mg/Nm?) Coal (B) (mg/Nm?3)

FPM>10pm 642124 891148
2.5um<FPM<10um 928+21 808+39
FPM
129.6+6.1 81.5+32
FPM, 5
lon 74+03 lon 44+03
CPMorganic 86423 47+12
CPM 341140 28.0+1.2
CPMinorganic
lon 153+05 lon 13.8+0.2
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