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Abstract: To investigate changes in the emission characteristics of key pollutants following the transition from household
coal-burning to biomass clean heating in the Fenwei Plain, field measurements were conducted in rural areas of Xianyang using a
variety of residential biomass-burning devices. Results showed that, in automatically fed pellet stoves, particulate emissions were
dominated by PM, s, with emission factors for PM, 5 and PM;, of 1.14g/kg and 1.28g/kg, respectively, significantly lower than those
of traditional stoves. Water-soluble ions in PM, 5 were dominated by K" and CI , accounting for 81.5 %~94.3 % of total ionic mass,
which was 25.9 %~69.6 % higher than that in traditional stoves. Due to the use of cleaner fuels and more efficient combustion, the
total carbon (TC) emission factor in PM, 5 from pellet stoves ranged from 0.1to 0.4g/kg, in contrast to 0.6~3.6g/kg for traditional
stoves. Levoglucosan (LG) in PM, 5 from pellet stoves showed the lowest emission factor, with a lower LG/OC ratio than that of
traditional stoves, indicating a reduced contribution of advanced stoves to organic carbon aerosol emissions. By integrating the
experimentally derived LG emission factors into an established empirical model, we estimated that the clean-heating transition had
reduced the contribution of residential biomass burning to organic carbon aerosol by approximately 6.4 %.

Key words: fine particulate matter; residential combustion; emission factor; levoglucosan
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Fig.2 Mass concentration and emission factors of particulate

matter collected from different biomass stoves
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Fig.3 The number-based size distributions of particulate

matter emitted from different biomass combustion stoves
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Table 3 Emission factors of gaseous pollutants from different

biomass burning stoves(g/kg)

Ful A1 A2 Rl K SEKAE bb
Co 0.00 0.00 5.89 3340 3592 829.42
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NOy  2.13 2.71 1.69 1.60 1.19 1.61
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Fig.4 Water—soluble ions emission factors of fine particulate

matter from different biomass burning stoves
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Table 4 Emission factors and ratios of levoglucosan and its isomers from combustion of different biomass fuels(mg/kg)

Bk LG MN GT LG/MN MN/GT 2% 30k
TWRL(E B 1) 0.76 - - - - AWF5T
TRL(E B 2) 0.81 - - - - AWF5T
FEeCULY 1.95 - - - - KRR
HRUE(E K 31.68 2.69 1.47 11.77 1.84 AWFFY
FroGEKAL) 10.24 - - - - AWF5T
FEAT (40 453.28 9.48 25.24 47.81 0.38 PN
TREAURL 0.29 - - - - [4]
FEARTIURL 10.44 - - - - [4]

T HER 349.85 100.69 20.68 3.47 4.87 [7]

KB 220.71 40.40 9.98 5.46 4.05 [7]

IKF 40.26 0.97 1.61 41.59 0.60 [16]
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Fig.6 Proportion of levoglucosan in organic carbon (OC)
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Table 5 Ratios of levoglucosan to potassium, potassium to

organic carbon from combustion of different biomass fuels

Rk LG/K" K'/0C 2% Uk
WORE(E B 1) 0.012 0.835 ENTIS
WORE(E B 2) 0.006 0.551 ENTIS

o=y 0.078 0.052 ENTIS
LB I 4.850 0.016 ENTE
Hroee ki) 0.122 0.147 ENTIS
FEFF (1) 218.045 0.001 ENTIS
FIgA 4.58 0.030 (7]
INE 1523 0.001 [57]

KRB SR T LG 5 OC. KB THE G
IrHT LGSR AT TP [ AR S v 2 W ]
P, 2 2 AR S 345 BRI LG 305K
PR TR EE 0 OC R KRR S A 90K AT
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