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Abstract In order to study the pollution characteristics of HNO; and HNO, in ambient air of Beijing City, the
experiments for determining the optimal concentrations of annular denuders coatings were performed, and
application study carried out in Beijing in the autumn of 2014. The results showed that when the concentration of
Na, CO, coating solution was 2% , the removal rate of acid gases in the atmosphere reached over 90% . The
concentrations of HNO; and HNO, in air sampled in downtown Beijing were determined by the optimization
approach. The concentrations of HNO, and HNO, in the measurement period ranged from 0.77 to 3.23 pg/m’ and
from 1. 12 to 5. 51 pg/m’, with an average value of 2. 33 pg/m’ and 2. 96 pg/m’, respectively. HNO,
concentration was higher than that of HNO; in the study area. The weak light during sampling might result in HNO,

photolysis reduction. Also, because of the sampling point nearby trunk road, the homo- and heterogeneous
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reactions of NO, from automobile exhaust may lead to a higher HNO, concentration. The highest concentration of

HNO, occurred in haze day, followed by sunny day, while HNO, had the highest concentration in haze day, which

was far more than that in sunny day.
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Table 1 Meteorological information during sampling period
KA H T/ C WG/ (m/s) PN PM, s ¥/ (pg/m®) < JT/hPa ARXHE L /%
10 H21 H 9~17 0~6.6 FEHENE 33 1 025 40
10 H22 H 7~19 0~5.8 iR 71 1022 65
10 H23 H 8 ~20 0~5.3 ESR S 116 1015 70
10 H24 H 12 ~18 0~2.7 5 212 1011 82
1H19H 0~10 0~2.9 ZnHH 217 1013 70
11 H20 H 0~12 0~3.3 S g 291 1 008 83
It H21 H -1~12 0~8.0 Pt 176 1011 67
11 722 H 0~11 0~4.5 i 31 1017 32
11 H23 H 0~8 0~3.1 ] 117 1016 78
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Table 2 The concentrations of anions in extract solution of annular denuder samples with different concentrations

of sodium carbonate coating solution

NO; NO;

Na, CO4

. 91 BUE 92 BE 551 B 552 B

W 1%

e i/ (mg/L) RSD/% e/ (mg/L) RSD/% e B/ (mg/L) RSD/% W/ (mg/L) RSD/%
1 2.37 2.13 0.31 4.16 2.73 2.16 0.62 3.12
2 3.82 1. 68 0.26 4.57 2.41 2.34 0.26 4.35
3 2.16 2.57 0.14 5. 66 4.57 1.62 0.45 3.43
4 2.13 3.01 0.15 5.27 4. 65 1.59 1.01 2.27
PR TR I 1 R 2%
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Fig.1 Variation of adsorption ratios of gases by annular denuder

with different concentrations of sodium carbonate coating solution
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R RSHE I NO, & BRI RAAR M . 5
b, Bari 2 RS R B, KRR NO, Filid 4R 2 T RY
W21 (PAN) AT 597508 % 2 | Na,CO, %2R i
J& NO, |, FEO R HNO, Wi . RS
w1 HINO, ¥ B AR A4 J5E PR« — 7 T 1T e S PR S SR R 91
TR 385 3 AR, NHL, N O, 4 R 1 AR 5 575 — 75 ThT 7l g
AR AR S P AR 1 - OH ¥k A FIF NO, %&
HESE AR 5 e Ak, HINO, 78 H 1T 55t 3 1712 7T g
e R i HNO, #1 NO, ™

3 3 P BB i SR A 0 W ) R4 T LA
TR XU 39 [] KA FINO, Wik B2 7 25 5 K e v
FUCHIER, —H W2 FAK, AR ERIT. 5
KA HNO; AL, HNO, ¥ B 1 2 55 96 K fe s, I
T B, (F 2 55 9 R P HINO, (0 ¥R JEE 3G 5

I BUE R T ARt v =R Agim THE RS
R, 73BT 1T R HNO, 1 HNO, BHERE , WL
)R H HNO, Fil HNO, ¥ B2 4331 8 0. 77 ~3.23
112 ~5.51 pg/m’, SF3918 53 51 K 2. 33 F12.96
pg/m’ o WHE X KA A HNO, ¥R B 5 F HNO,, —J7
161 ] fig i1 TR A 0 (RO B 42 55, HNO, S ff RE ) B
1% 73— J7 T FTRE B T RAE s AL TP = A5 118
BT, ok B VR4 R AU NO, & A S AH A AR $44H fs
Mo F35h, HNO, 75 1 1A sl H 22 18 7T 8 & 28t
FEARIE L HNO, 1 NO, o 58 X KA H HNO, ¥
TEZ5 58 KW B e, FoR WG K s HNO, B2 A 2 55 56
K, Higm TIg R

S 3k

[1] SHANCITA I,MASJUKI H H,KALAM M A, et al. A review on
idling reduction strategies to improve fuel economy and reduce
exhaust emissions of transport vehicles [ J]. Energy Conversion
and Management,2014 ,88.794-807.

[2] MAYER H. Air pollution in cities [ J ].
Environment, 1999 ,33 :40294037.

[3] LIUX J,DUAN L,MO J M, et al. Nitrogen deposition and its

Atmospheric

ecological impact in China: an overview [ J ]. Environmental
Pollution,2011,159(10) :2251-2264.

[4] ZHAO H M,TONG D Q,GAO C Y, et al. Effect of dramatic land
use change on gaseous pollutant emissions from biomass burning
in Northeastern China [ J]. Atmospheric Research, 2015, 153
429-436.

[5] ADON M, GALY-LACAUX C,YOBOU’ E V, et al. Long term
measurements of sulfur dioxide, nitrogen dioxide , ammonia, nitric
acid and ozone in Africa using passive samplers[ J ]. Atmospheric
Chemistry and Physics,2010,10(15) :7467-7487.

(6] WG frualie, B, 45, Ut KA UKL ¥ FE 40k ¥ BLL
FRIE RV BB AL [ M. et Bl Rk, 2009 :67.

[7] ARENS F, GUTZWILLER L, BALTENSPERGER U, et al.
Heterogenous reaction of NO, on diesel soot particles [ ] ].
Environmental Science and Technology, 2001, 35 ( 11 ):
2191-2199.

[8] WANG S S,ZHOU R,ZHAO H,et al. Long-term observation of



- 124 -

B TR EAR A

B7%

atmospheric nitrous acid ( HONO) and its implication to local

NO, levels in Shanghai, China[ J]. Atmospheric Environment,

system|[ J]. China Powder Science and Technology,2010,16(1) ;
89-92.

2013,77.718-724. [14] BARI A V,FERRARO L R, WILSON D, et al. Measurements of

[9] SUH,CHENG Y F,0SWALD R, et al. Soil nitrite as a source of gaseous HONO, HNO,, SO, , HCI, NH;, particulate sulfate and
atmospheric HONO and OH radicals [ J]. Science, 2011, 333 PM, 5 in New York,NY[ J]. Atmospheric Environment,2003,37
1616-1618. (20) :2825-2835.

[10] GANDOLFO A, BARTOLOMEI V, ALVAREZ E G, et al. The [15] ZHOU X L,GAO H L,HE Y, et al. Nitric acid photolysis on
effectiveness of indoor photocatalytic paints on NO, and HONO surfaces in low-NO, environments; significant atmospheric
levels[J]. Applied Catalysis B ( Environment) 2015, 166/167 : implications[ J ]. Geophysical Research Letters,2003,30(23):
84-90. 2217-2220.

11 FEBO A,PERRINO C. Prediction and experimental evidence for .
Y P [16] 40 77 4, W, 5. 75 & K SO HNO, L HNO, Fo
high air concentration of nitrous acid in indoor environments[ J]. . o e
NH; (e B2 S Hgm 2R [ ] B3 RLE 2441 ,2013,33 (10)
Atmospheric Environment, 1991 ,25A(5/6) :1055-1061.
2671-2678.
[12] GENFA Z, SLANINA S, BORING C B, et al. Continuous wet
. . . LI F F,SHI J H,LI L P, et al. Concentration and impact factors of
denuder measurements of atmospheric nitric and nitrous acids
duing the 1999 Atanta Supersite [ J . Atmospheric atmospheric nitric acid, nitrous acid and ammonia in Qingdao,
Environment 2003 .37 (9/10) :1351-1364. China [ J ]. Acta Scientiae Circumstantiae, 2013, 33 (10 ):

[13] 452r, Ell, XSRIBE, % SR b2 R R 3 5 20712678,

[17] QIN M,XIE P,LIU W,et al. Observation of atmospheric nitrous

AR LT]. T EBASA,2010,16(1) :89-92.
LI H, WANG F W, DENG L Q, et al. Experimental study on

annular denuder coating condition of an aerosol particle sampling

acid with DOAS in Beijing, China[ J]. Journal of Environmental
Science,2006,18 :69-75. >

= B
ATIE WS [ A3 (CA) 56 B 2 A A S0 TR (P28 ) ) (Ulrichsweb ) 3% & CROl 5 4R R}
SEWFTE L 3CHH ) (CAB Abstracts) RE HrSCHGZ% 5 ) (AD) Wieswk , 9 O FERZ ORI 12 ) (O O Bt -2
FACIATIRE) b [ 2 A T I 45 R ) B CNKT RSB R v SCRHR I RIS P ) (4387 ) b A2 30

T R £5) 2SO, A 110 1 25 B r R VR ARG 2% 2 S AR FURS I — PR 5, R0t P I o i
7] T S i A LA 50 128, 908 A AR T 1) A 7S 1 S R A0S 2 A B, 75 R (R

(PRI TREBOAR ) D



