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Abstract

Objectives: In the ger district of Ulaanbaatar, raw coal was used as fuel for heating and cooking. In May 2019,
the Mongolian government replaced raw coal with processed coal to improve air quality. The aim of this study
was to determine difference of PMa2.s and CO concentrations in gers using raw coal and processed coal.
Methods: In 48 gers, PM2s and CO concentrations was measured during daytime using a real-time monitor.
Behavioral factors were observed during the measurement. Surveys were conducted on residents' indoor air
quality satisfaction and coal replacement time. The measured PM2.5s concentrations was compared with the
PM2.s concentrations using raw coal in the past. Multiple regression analysis was conducted to identify the
factors expected to affect PM2.s when replaced with processed coal. Situational factors identified in cases of
CO concentrations higher than 10 ppm were determined.

Results: The average concentrations of PMa.s and CO in gers with processed coal were 41.24+25.7 pg/m? and
2.0+1.3 ppm, respectively. The indoor PMa.s concentrations with processed coal was significantly lower than
the level with raw coal. The important factors affecting indoor PM2.5 concentrations were using candle, smoking,
adding fuel, cooking, and ventilation. The CO concentrations was generally low. High peak CO concentrations
were observed with the stove opening and cooking using gas.

Conclusion: Indoor PM2 5 concentrations in ger was significantly reduced by use of processed coal. Factors
affecting indoor PM2s concentrations such as using candle, smoking, adding fuel were similar to those
identified in gers with raw coal. The CO concentrations in gers was low level without human health effects,
however inappropriate operation could cause high CO level and adverse health effects.
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Figure 1. Comparison of indoor and outdoor PM2.5s concentrations by coal type
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3RS AAFAT (Table2). BARA Az, 2k e “’M T 2339 s
F:351.70.°_i BooFqRge  HAsggny  v% T SEH I, JEAE ol8d xeAd
(p<0.001). FEALE, HA, A dAnZzr) zd, Zk7 1831(79%), 281(9%) WHOSl AUl #7172
H7)ob 2 7 FFaAL PMas wE0l 9 CO 7IiEses 243 25 Felsslan, 33
S uH 3 QAT (p<0.001). FELNEE B (13%)= Haeh 89s T + gl &%
A= W PMes BEA 7P BE GFE Axe B AT AR T8 S84 28 o8 A8 ~
W= oz Algolglon, #w SEacle] EHO Ao d g ASFYTE dv dAE
A W PMys BEE 125 pgmdihE Zvberg 0 BT EFESITh AREH P A HdlsEs
o AZold FAL & wi PMys FEF 109 598 ppmellew, kg o] &d = Al A
pg/m® Z7bEl o, ~EdY dgz =oldt SFEE 152 ppmo] ATE FFQN0] AR &
uHT‘} 034 /zg/m3 ab‘]— HH‘_ 0.15 ﬂg/m ,_ ]_3]_ % )\oh:H;ﬂ —7%1‘:—’] ‘%]KHOE"E‘ 15.5 ppmi :fi_‘l—
A= At
Table 2. Multiple linear regression results on PM2.s concentrations and behavioral factors
Variables B SE* (Lo?zvse(z) [(J:pl)lper) t value

Constant 3.22 0.01 3.21,3.24 438.39*

Using candle 1.25 0.03 1.18,1.32 36.25%
Smoking 1.09 0.08 0.93,1.25 13.21*

Adding fuel 0.34 0.05 0.24, 0.44 6.47*
Cooking 0.15 0.02 0.12,0.18 9.07*
Ventilation -0.13 0.02 -0.16, -0.93 -7.08%
*Standard error, TConfidence interval, { p <0.001
Table 3. Factors associated with occurrence of CO concentrations over 10 ppm (n=23%)

Occurrence factors Frequency Rate (%)

Stove opening and closing 18 78

Cooking with gas 2 9

None of the observation factors 3 13

Total 23 100

*Total number of the Ger in which carbon monoxide was measured was 46. 23 is the total number of relatively high
CO concentrations of occurrence factors among the 46 Gers.
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