VOCs concentration, contribution to SOA formation and festival effects during heavy haze event：a case study in Zhengzhou, Central China

Guo Jiahuaa, Xu Qixiangbc*, Yu Shijieab, Zhao Bingnanc, Zhang Mengd
a. College of Chemistry, Zhengzhou University, Zhengzhou 450001, China

b. Institute of Environmental Sciences, Zhengzhou University, Zhengzhou 450001, China
c.  School of Ecology and Environment, Zhengzhou University, Zhengzhou, 450001, China

d. Environmental Protection Monitoring Center Station of Zhengzhou, Zhengzhou 450007, China

*Correspondence author. Research Institute of Environmental Science, College of Environment and Ecology, Zhengzhou University High-tech Development Zone, Zhengzhou, Henan, PR China, 450001
E- mail address: xuqixiang@zzu.edu.cn
Table list:
Table S1 Pearson correlation analysis (r) of UVA, VOCs, O3 and PM2.5.

Table S2 The trace gases and meteorological parameters during different periods.

Table S3 Concentrations and proportions of VOCs species during different periods.

Figure list:

Fig. S1 The ratios of Q/Qexp at factor size ranged from 2–8.

Fig. S2 Diurnal variations of VOCs meteorological conditions during the measurements. 

Fig.S3 Diurnal patterns of five factors from the PMF results.
Table S1 Pearson correlation analysis (r) of UVA, VOCs, O3 and PM2.5.

	
	O3
	PM2.5
	alkane
	alkene
	Alkynes
	Aromatic
	TVOC
	UVA

	O3
	1
	
	
	
	
	
	
	

	PM2.5
	-0.098
	1
	
	
	
	
	
	

	alkane
	-.391**
	.365**
	1
	
	
	
	
	

	alkene
	-.323**
	.345**
	.839**
	1
	
	
	
	

	Alkynes
	-.300**
	0.089
	.500**
	.470**
	1
	
	
	

	Aromatic
	-.309**
	.429**
	.745**
	.719**
	.285**
	1
	
	

	TVOC
	-.402**
	.356**
	.963**
	.901**
	.664**
	.771**
	1
	

	UVA
	.146**
	-.196**
	-0.087
	-0.012
	0.076
	-.182**
	-0.055
	1


∗∗p < 0.01 (correlation coefficient and significance test).
Table S2 The trace gases and meteorological parameters during different periods.

	Period
	Meteorological parameters
	Trace gases (μg/m3)

	
	T(℃)
	RH(%)
	WS(m/s)
	P(hPa)
	Visibility (m)
	PBL(km)
	SO2
	NO2
	NO
	O3
	PM10
	PM2.5

	Clean days
	5.26
	30.05
	2.08
	1014.26
	20429.11
	0.83
	22.29
	40.26
	10.3
	58.15
	94.62
	46.1

	Haze-1
	6.6
	30.48
	1.94
	1009.14
	11256.9
	0.64
	32.91
	69.5
	21.67
	39.43
	210.64
	101.4

	Haze-2
	6.85
	65.6
	1.36
	1010.67
	5942.91
	0.77
	21.03
	31.07
	5.21
	70.86
	170.66
	165.92

	Haze-3
	10.74
	66.6
	1.83
	1004.08
	5064.36
	0.62
	19.75
	55.43
	10.98
	54.96
	198.49
	184.48


Table S3 Concentrations and proportions of VOCs species during different periods.

	Species
	Haze-1
	Haze-2
	Haze-3
	Clean days

	
	ppbv
	%
	ppbv
	%
	ppbv
	%
	ppbv
	%

	Alkane
	47.07
	51
	36.55
	59
	44.12
	53
	31.81
	56

	Alkene
	19.67
	21
	13.23
	21
	17.56
	21
	11.85
	21

	Alkynes
	17.18
	19
	3.81
	6
	11.57
	14
	7.4
	13

	Aromatic
	7.59
	8
	7.95
	13
	9.3
	11
	6.13
	11

	TVOC
	91.51
	100
	61.55
	100
	82.55
	100
	57.19
	100
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Fig. S1 The ratios of Q/Qexp at factor size ranged from 2–8.
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Fig. S2 Diurnal variations of VOCs meteorological conditions during the measurements.
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Fig. S3 Diurnal patterns of five factors from the PMF results.
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