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Abstract: The spectral characteristics and sources of water-soluble organic compounds (WSOC) in PM, 5 in winter were studied by
using UV-vis absorption spectroscopy, three-dimensional fluorescence spectroscopy, parallel factor analysis, and backward trajectory
model. The results showed that the concentration of WSOC in PM, ; was 4. 66-14. 75 wg-m . The values of E,/E,, E./E,, Sy s »
SUVA,,,, AAE, and MAE,; of WSOC were, respectively, in the range of 2. 85-4.32, 2.21-3.56, 0.0099-0.0127 nm™", 2.35-
3.89 m*-g™", 2.66-4.60, and 1. 51-2. 60 m*-g~". The E,/E,, E,/E,, Sy, and AAE values of WSOC at the sampling site in the
southern suburb of Xi’an, China ( Xi’an University of Architecture and Technology) were higher than those at the sampling site in the
northern suburb (sports park) , while the values of SUVA,,, and MAE,, were lower. There were four fluorescent components in WSOC
identified by the EEMs-PARAFAC model: C1 and C2 were fulvic acid-like and protein-like, respectively, and C3 and C4 were humus-
like components. The fluorescence intensities and the sum of the fluorescent components were positively correlated with the
concentrations of PM, ;, OC, WSOC, and A,,, value (P <0.01). The fluorescence index (FI), biological source index (BIX), and
humic index (HIX) values of WSOC were 1.75-2. 12, 1. 14-1.46, and 1. 18-2. 06, respectively. During the monitoring period, the
air mass transmission trajectory was dominated by the local southwest of short-distance transmission, and its trajectory accounted for
more than 50% . The pollutant emissions from Xinjiang, Inner Mongolia, and Gansu also made significant contributions to the air
pollution levels in Xi’an in winter. There was a small difference in the carbon component content of PM, 5 in the northern and southern
suburbs of Xi’an. The molecular weight, humification degree, and light absorption capacity of WSOC at the southern suburb sampling
site were lower than those in the northern suburb where the wavelength dependence of light absorption intensity was relatively stronger.
The WSOC mainly originated from biological sources or both from biological and terrestrial sources. Local transmission had the most
significant contribution to PM, 5 and WSOC in winter.

Key words:PM, . ; water soluble organic compound ( WSOC) ; spectral characteristics; parallel factor analysis; backward trajectory

model ; source
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FIRGRB- VU HEARAE L PM, o H S 9 B B AR %4 )
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pgem . JL AR Bl 2 B A EE RB-PH KR R
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0.44 +0.06 F10.44 £0.04. LI W, 540R6-i235)
ONTESRAE SR L, A B -V HERORAE L PM,, Y T
e JEWE E, OC, EC A1 WSOC Ay #e JB & X, 1
WSOC/PM, Fil WSOC/0C A% R #23E. WSOC/0C

HEBEB BT L IE ™). 220 2012 44
Z= ) WSOC/0C 42 0.3 B 5T 2018 AE & F i
0. 67 HIXF HLHE, V6 2T IR R 1 AL R B v T
22 AR TR A

£1 PM, BREASIEER WSOC £50-1T IR S i 44 5 55
Table 1 ~ Characteristics of carbon compounds in PM, 5 and UV-VIS optical parameters of WSOC

ek AbRR-12 B2 el R RB- PG R

EHIE S oN ] /M EHIE ISoN( ] /M
PM, ;/pg-m > 125.32 £41.77 175. 10 56. 44 129. 08 =50. 21 188.22 40. 14
0C/pg-m ™3 25.73 £7.55 35.41 11.09 24.39 £8.56 37.07 9.40
EC/pg-m ™3 3.22+0.84 4.68 1.59 2.70 £0. 70 3.40 1.56
WSOC/pg-m~? 11.10 £2.99 14. 69 6. 08 10.57 +3. 34 14.75 4.66
WSOC/PM, 0.09 £0. 01 0.13 0.08 0.09 £0. 02 0.15 0. 06
WS0C/0C 0.44 £0.06 0.55 0.37 0.44 £0.04 0. 54 0.40
E,/E, 3.52+0.39 4.16 2.85 3.90 0. 30 4.32 3.22
E,/E, 2.75 +0.34 3.38 2.21 3.05 +0.31 3.56 2.45
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