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Abstract: Air samples were collected in the Dushanzi district of Xinjiang Uyghur Autonomous Region, China during the non-heating,
heating and sandstorm periods for the analysis of volatile organic compounds (VOCs) by a preconcentrator coupled to a gas
chromatography/mass spectrometer according tothe USEPATO-14 standard method. The results showed that group compositions of
VOCs in Dushanzi district during the sampling period were ranked in the order ofalkanes (61.80%), alkenes (18.62%), aromatics
(10.16%) and acetylene (9.42%). The secondary organic aerosol (SOA) formation potentials of VOCs as estimated by fractional
aerosol coefficient (FAC) method revealed that aromatics contributed the most to SOA formation during non-heating, heating and
sandstorm period, with contribution percentages of 97.8%, 87.28% and 69.52%, respectively. SPSS software and generalized additive
model (GAM) were used to analyze the relationships among meteorological factors, VOCs, O; and NO,. The results demonstrated
that high temperature and dry weather were conducive to the formation of O;. The O; formation in Dushanzi district seemed to be
VOCs-limited, and alkenes such as 1-butene showed significant linear correlation with Os.
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Table 6 Potential of SOA generation and contribution rate of VOCs in Dushanzi district during the sampling period
- VOCs % (ug/m’) FVOCr FAC SOA K% (ng/m*) TR (%)
JRBEN RN YR (%) (%) AERBEM OCREEM Wl REEM  CREEM WA
FREEER b 0.70 1.36 0.97 10.00 020 0.13 0.26 0.18 0.03 1.82 1.50
2,4- IR 0.08 0.19 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-HIE Ol 0.17 0.23 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3- IR 0.07 0.12 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3-FEE O 0.25 0.26 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00
e 224U 0.11 0.08 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00
; EPEke 0.21 0.22 0.29 1400  0.06 0.01 0.02 0.02 0.00 0.11 0.16
T 234 =Rk 0.01 0.02 0.01 - 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2- I pb 0.06 0.07 0.06 10.00  0.50 0.03 0.04 0.03 0.01 0.28 0.25
3-F3E Pk 0.04 0.05 0.03 10.00  0.50 0.02 0.03 0.02 0.00 0.19 0.13
IE¥4E 0.09 0.10 0.10 17.00  0.06 0.01 0.01 0.01 0.00 0.05 0.06
EER 0.35 0.21 0.16 20.00  1.50 0.66 0.40 0.31 0.16 2.79 2.51
IEZ 2.52 0.10 0.04 22.00  2.00 6.46 0.26 0.10 1.54 1.85 0.85
ES 1.47 1.52 0.87 2.00 0.65 0.97 1.01 0.58 0.23 7.11 474
LIPS 3.44 0.72 0.58 12.00  5.40 21.10 445 3.56 5.03 31.38 29.14
V%N 0.41 0.17 0.19 15.00  5.40 2.63 1.06 1.21 0.63 7.45 9.92
fi) /5% — P 24 0.75 0.29 0.28 3400  4.70 5.33 2.06 1.99 1.27 14.52 16.29
A K 1.08 0.14 0.10 26.00  5.00 7.30 0.97 0.66 1.74 6.81 5.38
g SRR 1.47 0.06 0.01 13.00  4.00 6.76 0.27 0.06 1.61 1.91 0.52
7 [ES 3.66 0.05 0.01 1200  1.60 6.65 0.09 0.02 1.59 0.60 0.12
- ] 2 2R 5.14 0.06 0.02 31.00  6.30 46.90 0.51 0.15 11.18 3.58 1.25
f HERZR 4.39 0.04 0.01 21.00 250 13.88 0.12 0.02 3.31 0.87 0.12
FSELPN 6.16 0.05 0.01 74.00  2.90 68.73 0.52 0.10 16.39 3.67 0.79
i = 2K 14.03 0.12 0.02 58.00  2.00 66.81 0.58 0.09 15.93 4.07 0.73
A = 2K 22.20 0.10 0.01 51.00 3.60  163.10 0.75 0.07 38.89 5.30
LS -y 0.51 0.17 0.21 2.00 1.90 0.80 3.06 0.45 5.63 25.03
&t 69.33 6.48 4.51 418.43 13.77 10.69 100.0 100.0 100.0
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Fig.7 Contribution of SOA formation potentials by different groups of VOCs during non-heating, heating and dust periods
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