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Characteristics of Water-soluble Organic Nitrogen of PM, . in Xi’an During

Wintertime Non-haze and Haze Periods

CHENG Yu-ting'?, WANG Ge-hui', SUN Tao'>, CHENG Chun-lei'?, MENG Jing-jing'*>, REN Yan-qin'?,
LI Jian-jun'

(1. State Key Laboratory of Loess and Quaternary Geology, Institute of Earth Environment, Chinese Academy of Sciences, Xi’an
710075, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: High-volume PM, ; samples were collected hourly from 4 December to 13 December 2012 at an urban site in Xi’an and
analyzed for organic carbon (OC), elemental carbon (EC), water-soluble organic carbon ( WSOC), water-soluble total nitrogen
(WSTN) , water-soluble organic nitrogen ( WSON) and inorganic ions to investigate the sources and formation mechanism of WSON.
The results showed that during the sampling period the averaged hourly concentration of WSON was (12 £9.4) pg-m " and maximized
at 31 pg-m ™, accounting for 47% +9. 8% of WSTN with NH," -N and NO; -N being 29% +8.5% and 23% +8. 1% , respectively.
WSON: WSOC (N: C) mass ratios ranged from 0. 04 to 0. 65 with an average of 0. 31 £0. 13 during the observation period. WSON was
(1.6 £0.9) pgrm™, (6.5+3.9) wg-m > and (23 £4.7) pg-m > in non-haze days ( visibility > 10 km) , light haze days (5 km
< visibility <10 km) and heavy haze days (visibility <5 km) , respectively. WSOC/OC mass ratio throughout the observation period
showed no significant change, but WSON/WSOC(N: C) mass ratio increased significantly from a lower value of 0.2 £0. 1 in non-haze
days to 0.3 £0. 1 on light haze days and 0.4 £0. 1 on heavy haze days, in consistence with the enhanced acidity of the fine particles.
In addition, during the whole sampling period, WSON was strongly correlated with NH,” , SO~ and NO; (R* >0.80) , and negatively
correlated with cation-anion equivalent ratio ( R* =0.53). These phenomena can be mainly ascribed to a gas-particle conversion of
gaseous water-soluble nitrogen-containing organic compounds like amines via acid-base reactions, which was sharply increased under
the favorable meteorological conditions (e. g. , low temperature and high humidity) during the heavy haze days.

Key words:PM, ; haze; water-soluble organic nitrogen (WSON) ; SOA; sources and formation mechanism
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Table 1 ~ Concentrations of the measured species of PM, 5 in Xi’an/pwg-m ~

3

BFER(N=109)

EHR(N=T1)

il A RAEHI(N =202) B R (N =22)
F- 1.1£1.0(0.0~7.0) 0.2+0.1(0.0~0.4)
cl- 12+9.3(0.9 ~52) 2.1£1.2(0.9~5.7)
NO; 24 +18(0. 8 ~68) 3.2+2.0(0.8~7.7)
S0%- 29 +21(5.0 ~89) 7.8 £2.6(5.0~15)
Na* 3.1+1.6(0.1~8.8) 1.8 £1.3(0.1~4.1)
NH, 12+£11(0.0 ~34) 0.7+0.4(0.0~1.5)
K* 3.3£2.2(0.2~8.1) 0.6+0.3(0.3~1.5)
Mg?* 0.8 £0.4(0.2~2.3) 0.3+0.1(0.2~0.7)
Ca?* 10.2 +3.8(1.3 ~23) 7.1+1.8(4.1~11)
WSOC 34 £20(3.0 ~106) 8.7 +5.1(3.0~23)
WSIC 5.0£2.3(0.1~12) 4.3+1.1(2.4~6.2)
WSTN 26 +21(1.2 ~66) 2.9+1.4(1.2~5.7)
WSON 12 +£9.4(0.4 ~31) 1.6 £0.9(0.5~3.9)
WSIN 14 £12(0.2 ~41) 1.3£0.7(0.2~2.6)
NO; -N 5.4 £4.2(0.2 ~15) 0.7+0.5(0.2~1.8)
NH, -N 9.0+8.3(0.0~27) 0.5+0.3(0.0~1.2)
TC 97 £51(6.1 ~245) 26 £16(6.1~60)
oc 76 £39(4.2 ~180) 20 £12(4.2 ~44)
EC 21 +12(1.8 ~65) 6.3+4.6(1.8 ~16)
0C/EC 3.7+0.8(1.8~7.7) 3.5+1.4(1.8~7.7)

0.8+0.4(0.1~2.2)
9.0+6.1(1.6~33)
14 £9.2(2.0 ~43)
17 +6.8(6.8 ~37)
3.6+1.7(0.5~8.8)
5.1+3.9(0.3 ~18)
2.2+1.4(0.2~7.9)
0.8+0.4(0.2~2.3)
10 £3.7(1.3 ~23)
26 +14(6.3 ~78)

6.2+1.9(1.8 ~12)
14 +8.4(1.8 ~42)
6.5+3.9(0.4~19)
7.1£4.9(1.0 ~23)
3.2+2.1(0.5~9.8)
3.9+3.000.2 ~14)
83 £38(25 ~193)

65 £29(19 ~149)

18 £9.2(4.4 ~45)
3.7+0.8(2.3~7.0)

2.0+1.3(0.6~7.0)
21 +8.3(9.7 ~52)
46 +8.8(28 ~68)
55 +13(30 ~89)
2.8+1.0(1.2~5.8)
25 +4.0(17 ~34)
5.7+1.1(3.4~8.1)
0.9+0.3(0.4~1.9)
11+4.0(2.9 ~20)
54 +13(34 ~106)
3.3x1.8(0.1~7.3)
53 +8.4(35~66)
23 +4.7(13 ~31)
30 £4.6(21 ~41)
10 £2.0(6.2 ~15)
19 +3.1(14 ~27)
141 +35(90 ~245)
110 +25(72 ~ 180)
31 £11(17 ~65)
3.8+0.5(2.8~5.1)
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Table 2 Comparison of WSON levels in aerosols in the literature

SR b AN B SRAL ] WSON/nmol +m 3 % WSTN ik
Davis, HIFI4EJE T PM, s 1997-08 ~ 1998-07 18.9+13.6 20 [9]
Tampa, % Hik PM,, 2004-11 ~2005-04 8.3+4.9 10.1£5.7 [28]
Tampa, % BHik PM, 5 2004-11 ~2005-04 6.5+4.4 10.9 +5. 4 [28]
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