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Abstract €hina'i Ts ohe of the most important contnbutora 16" the global burden of carbonaceous aerosols, of which domestic coal

combustioh occupies @ large fraction. Uncertainty in the emission factors ( EFs) directly influences the accuracy of corresponding
emission/inventories. In the present study, based on domestic burning tests with a dilution sampling system, nine size-segregated
particle classes emitted from the burning of three kinds of honeycomb coals (under flaming and smoldering burning conditions) and four
kinds of chunk coals, including bituminous and lignite, were collected via a cascade impactor (FA-3). Organic and elemental carbon
(OC and EC, respectively) were analyzed using the thermal-optical method. The EFs of particulate matter (PM), OC, and EC for
nine size ranges were obtained. For honeycomb coals, the EFs of OC and EC in PM,, were 0.07 g-kg™' and 0.002 g-kg™',
respectively, under flaming burning conditions and 0.10 g-kg™' and 0.001 g-kg™', respectively, under smoldering burning
conditions. Carbonaceous particles exhibited higher EFs under flaming burning conditions. For chunk coals, the EFs of OC and EC in
PM, , were 1.4 g-kg™' and 0.02 g-kg ™', respectively, which are about one magnitude higher than those for honeycomb coal burning.
Particulate matter and its associated carbonaceous components preferred to concentrate in fine particles. The EFs of carbonaceous
components peaked at the size of <0.43 pm and 0. 43-0. 65 pum for honeycomb coal burning and chunk coal burning, respectively.

Key words : domestic coal burning; dilution sampling; carbonaceous components; emission factor; size distribution
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Table 2 Emission factors for EC and OC from domestic coal combustion/mg-kg ™!
THERE/ 2 5Y HB(F)  GZ(F)  NM(F)  HB(S) GZ(S)  NM(S) HB(K) GZ(K) NM(K) XJ(K)
PM 4485.13 3016.93 1225.46 1405.10 1563.42 2031.31 615.39 2898.34 27015.55 2086.11
oC 55.26 68.38 40.49  108.43 64.72 61.34  54.25 45.96  4914.05 41.39
oy EC 1.50 2.13 0. 87 0.83 0.90 1.19 6.85 0.99 37.00 0.94
" 0C/PM/% 1.23 2.27 3.30 7.72 4.14 3.02 8.82 1.59 18.19 1.98
EC/PM/% 0.03 .07 0. 07 0. 06 0. 06 0. 06 1.11 0.03 0.14 0. 05
0C/EC 36.93 32.15 46.60  131.33 71.67 51.58 7.92 46.23 132. 81 44. 00
PM 5859.60 4153.18 1981.75 1593.17 2671.05 3489.00 731.73 4418.29 33515.73 14006.74
0oc 73.97 82.12 47.27 134. 58 82.18 81.36  70.96 53.30  5276.84  208.51
o EC 1.82 2.62 1.22 1.10 1.20 1.49 7.12 6. 65 68. 67 3.76
U 0c/PM/% 1.26 1.98 2.39 8.45 3.08 2.33 9.70 1.21 15.74 1.49
EC/PM/% 0.03 0. 06 0. 06 0.07 0.05 0. 04 0.97 0.15 0.20 0.03
0C/EC 40.71 31.38 38.86  122.25 68.25 54.73 9.96 8.01 76. 84 55.42
PM 11706.44 11450.46 4756.11 5834.94 4327.09 10798.46 7408.08 8593.02 49911.27 30430.37
0oC 159.70  148.54 79.21  263.56  188.94  150.23  156.63 112.27  5647.15  433.96
oy EC 4.06 5.07 3.08 2.66 6. 62 2.97 8. 49 14.91 87. 80 8.47
" 0c/PM/% 1.36 1.30 1.67 4.52 4.37 1.39 2. 11 1.31 11.31 1.43
EC/PM/% 0.03 0. 04 0. 06 0.05 0.15 0.03 0.11 0.17 0.18 " 0.03
0C/EC 39.32 29.29 25.68 99. 07 28.53 50.53,. 18.44 7.53 “64.32_ 47 151026
®3 AHARFORAREBRANENETF ke | 4 an
Table 3 Emission factors for EC and OC found in the literature/ g-kg! . .l‘j
‘ e | ' Dy - &
WA KA Wiz | ; f v Sk
LSSl R ki T W T WY = ;‘m}i
Y MR CTRARE ) ‘ 19,550{ 12/911) 3,580 ~ 137818 (7817 ).40. 064 ~0.675(0.283) |
o\ ) i
sl R T R R | PN, — Jodm 0.096 s~ meetal]
ke ) = T a3 & S g oo # 0.004 . . o
Heltt (Mt ' | I 14,0537, 81(16.77 — " 2:66~17.01(8.29 0.20 ~12.67(3.32 ‘
}\Jj{( klilﬁ) ﬁﬁ*%ﬁ'ﬁﬂéﬁ PM |". “H-T‘ ( ) G ( ) ( ) [m
HHCTOHR) 4062 ~0.97(0.78) 0403 ~0:051(0.039)  [0.002 ~0.007(0.004)  *
=4 S \ y | Nl { — J ~ 4 ~
m%g;%(ku%s T : 1.43 1}.8(5.68)“., > 0.56 ~8.75(3.12)  .0.009 ~0. 180(0.047)
SR BCEmD | 3 ) £0.6 ~2520(145)_" - 0.004 ~0.36(0.12)  0.001~0.012(0.003) .
Y X 1.95 ~46.6¢13.2) 0.73 ~11.4(4.24 0.13~28.5(4.34
U () Yoltp ( HEC) 13:2) (4.24) (4.34)
PN 1.47 ~1.54(1.50) 0.13~0.42(0.23)  0.005 ~0.035(0.013)
S (TN - — 0.78 0.143 0.003
Hott o 3 9.873 5.286 0.915
Mﬁ(klﬁ) i R R R [44]
SEE M) - 0.866 _ 0.146 0.003
e (IR 11.929 5.194 0.961
5, e 3.78~7.28 1.24 ~4.15 0.03 ~0.32
HER R B RAE PM, 5 — [47]
Hefit 0.78 ~11.06 0.49 ~5.39 0.02 ~3.51
IR 7.373 2.75 2.975
BT iRl R A PM, 5 — 1.054 0.028 0.47 [48]
R 5.242 0.095 2.265
T (I NN .0 ~70. .74 ~46. 14~2.
L€ E ) H R - 12.0~70.3 _ 7.74 ~46.1 0.14~2.42 [52]
W B CTEARE) 2.21 0.22 0. 004
Wy R (AR 1.14 ~5.42(3.58) 0.22~1.99(1.42) 0.07 ~1.30(0.83)
A W NN 1.84 0.08 0.06
ST (TEANE) R M _ [53]
(IR 1.96 ~7.04(4.93) 0.27 ~1.30(0.80) 0.61 ~3.46(2.04)
O (TCAHE) 1.04 0.03 0.02
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Fig. 4  Size distribution of carbonaceous particles in PM;, from domestic coal combustion
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Table 5 MMD and dispersion for OC and EC emitted from burning of the seven kinds of domestic coal

W eS| HB(F) GZ(F) NM(F) HB(S) GZ(S) NM(S) HB(K) GZ(K)  NM(K) XJ(K)
R? 0.98 0.97 0.99 0.97 0.98 0.99 0.96 0.97 0. 66 0.98
oc MMD/pm  2.04 1.28 1.13 1.70 2.20 1.72 1.93 1.85 0.54 2.02
8, 3.61 5.09 4.92 4.20 4.17 3.95 4.03 4.12 5.13 3.68
R? 0.93 0.98 0.97 0.95 0.90 0.97 0.74 0.88 0. 89 0.97
EC MMD/pm  2.03 1.89 2.40 2.35 2.55 1.70 1.25 2.63 1.24 2.10
8 3.67 3.55 3.11 3.82 2.86 4.21 3.19 2.72 3.16 3.64
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Fig. 5 Size distribution of emission factors of carbonaceous

particles in PM,, from residential coal combustion
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