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Interannual Varlatlon of Metal Elements and Water Sbluble Ions jin. PM2 .

Durlng Wlntertlme in Xlnx1ang and/Their Source Arpportlonment y
YAN Guang‘xuan' LLEI Hao-jie*, ZHANG ng’iwen , TANG Mlng-shuang o ZHANG Jia-yu', CAO Zhi- guo LI
Yunﬂ':beilu.“', WANG [Yuegsil™, FAN Jing\®, LI Huf " _ g

(1. Key Laboratoify for Yellow River and Huai River “Wg_te_lé“Erﬁ.i.;onment and Pollution Control, Ministry of Education, Henan Key
Laboratory ‘for Environmental Pollution Control, School of Environment, Henan Normal University, Xinxiang 453007, China; 2. China
Joint RéSearch Laboratory for Sustainable Agroecosystem Research between Chinese Academy of Agricultural Sciences and University of
New Hampshire ( CAAS-UNH) , Ministry of Agriculture Key Laboratory of Agricultural Non-point Source Pollution Control, Institute of
Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China; 3. State Key
Laboratory Atmosphere Boundary Layer Physics and Atmospheric Chemistry, Institute of Atmospheric Physics, Chinese Academy of
Sciences, Beijing 100029, China; 4. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: To study the interannual variations of chemical composition and source apportionment, a field campaign was carried out to
collect the PM, ; temperance sample during the winter of 2015 and the winter of 2016 in Xinxiang urban areas. PM, ; mass
concentration, metal elements, and the water-soluble ions were determined and meteorological factors were recorded simultaneously.
The results showed that the daily mean concentrations of PM, ; indicated serious pollution with values of 226 wg-m > and 224 pug-m~’
in 2015 and 2016, respectively. The Cd and Pb elements in PM, ; were significantly enriched, with EF more than 1000. However,
compared with 2015, the enrichment effect of most metal elements showed a trend of decrease in 2016. The water-soluble ions were
mainly composed of SO;~, NO; , and NH, . The results showed a trade-off effect between metal elements and water-soluble ions in the
two study periods. The results of PCA and PMF analyses show that there were four main emission sources in Xinxiang city in winter,
namely dust, secondary source, industrial source, and fossil fuel combustion source. Moreover, the main sources of PM, ; was the
mixed source of soil and building dust and secondary aerosol pollution, with contributions of 37.46% and 34.94% in the winters of
2015 and 2016, respectively.

Key words:PM, ;; metal elements; enrichment factors (EF); water-soluble ions; principal component analysis (PCA) ; positive
matrix factorization ( PMF)

Wi B 2018-04-13; {EiTHHA . 2018-09-28
ELWE.: HFEARPIAEESTIH (41807327, 51508167, 41671303 ) ; I BgIHTE A2 1L RHIFRS Shi8I05 H (5101219170103 ) ; JiEF4S w4524
e SRMI 5 H (15B530002) ; ‘iuﬁﬂﬂ??ijc*}%ﬁifﬂﬁﬁﬁiﬁﬁ(5101219279005 5101219279007
BB B 51983 ~ ), B, 4, JHm, FEAFR 78 ARSI S S AL, E-mail ; xuanxuaneeee@ 163. com
w WEVEH , E-mail : fanjing@ htu. cn; 1ihu0728@ sina. com



1072 ®

B 40 %

KA B TS R 2 —, S
AVIRLYY (2% B 2% AR <25 pm (0BURL),
PM, ;) 75 e £L 2 A S 51 25 O i 56 T
s JORY R, AIER U R S R AL
SR, PR R REILEE | AR A 25 R S
S BE A PM, , 1075 YRR B
WU — LR 2 S e B AR B L AR T
PM, TSR A | A, Jo AR BRI A 1
ISCEEELE N E T D E TIPS
. B, JFJRE PML o A 56 5 ) 2
SIS RS YR R R LA R X

I T KV B T PM, o A1)
e3P SUPNIY AL PP 8 P Y P
BRI T i85 v HE TR 5T 20 AP IR 3 2
LWE RGNS RGP A K
TAE PM, ff ol B, ook, BRARHL, MR A6
MUK 3 Pl BB T X o A K T B A
70% ~80% *). JEFZAEk, BT X I N B
115 PM, RS LA e R 0 267 i G
AL AL PV, o G T MK F e 2
5E 07 BB BRI RS RRa
451256k 20115~ 2014 b 5Tk, PM, (T 2R SR g
BRG], AEBOMUR i R ARk R
YRGS BB T HEi. O

FORAEIERT 307, LA R 15 G U5k 1942 ) 0 2A FR
Pt it 1) o 5 4R (IR AR A
. .

i / 7

E1 LMk
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Table 1  Relationships of enrichment degree and pollution sources
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23 7J(»(ﬁ iﬁﬁz?{ﬁm IR N £/ % BM, s S0~ . NO; Fl NH, E’J;Ett/\”ﬂ
2.3 7J</’“‘f$36Wﬂév\&/ﬁf PMstPE@ﬁtK SR 19.2% | 19.0% . 15.6%. 2016 AE & B &
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Fig. 4  Proportion of main water-soluble ions in PM, 5 during the sampling period
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90.0% . Uill4:J@ICER TG Y AE I, AEE K
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RiEFikE/ % 37.46 61.47 " 170,03 77.66 34194, | 64.87 78.00 84.81"
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B 3 AIHE N Tl ia 4, STERHRN 8.56% ; o 4
K F AT ERINITR Ny ALFCL. Hrp, -
BT ) O be sl R AR R AR IR
PEIHF 4 AT REAR R IRBETR, HTTHkE N 7. 64% .
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Table 5  Inter-annual variation of contributions from four sources simulated by the PMF model/ %
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