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secondary inorganic compounds in PM, (SO}, NH,

Abstract;: Real-time measurements of PM and NO, ) and related gaseous

2.5 ’

pollutants were conducted at Mount Dinghu, a regional background station of the Pearl River Delta (PRD) , in October and November
2008 by using a conventional R&P TEOM and a system of rapid collection of fine particles and ion chromatography ( RCFP-IC).
Sources and transportation of atmospheric particles during the experiment were discussed with principal component analysis and
backward trajectories calculated using HYSPLIT model. The average daily mass concentrations of PM, ; were 76.9 p,g-m’3 during
sampling period, and average daily mass concentrations of SO2~ , NH," , and NO; were 20. 0 pg-m 2.6.8 pLgem “and 2.6 wgem -
respectively. The sum of these three secondary inorganic compounds accounted for more than one third of the PM, ; mass concentration,
which had become the major source of atmospheric fine particles at Mount Dinghu. The diurnal variation of PM, ,, SO; ™, and NH, all
showed a “bimodal” distribution with two peaks appeared at 10:00 am and at 16:00 pm, respectively, whereas NO, showed “single
peak” distribution peaked at 10:00 am. The mass concentrations of SO}~ in PM, ; had the similar diurnal variation with that of SO, ,
SOi’ in PM, ; was mainly transformed from SO, , whereas NO; showed difference diurnal variation with that of NO,, and the second
conversion rate of NO, was far lower than that of SO,. NH, in PM, , existed mainly in the form of sulfate, nitrate and chloride. Both
of principal component analysis and back trajectory analysis showed that the variations of PM, 5 and secondary inorganic compounds at
Mount Dinghu were mainly affected by the long-range transport air mass passed over Guangzhou, Huizhou and other highly
industrialized areas which carried air pollutants to the observation site, at the same time local sulfate originated from secondary
formation also contributed an important part of atmospheric fine particles and the contribution from local direct emission was little.
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Table 1  Daily mass concentration of PM, 5, secondary inorganic compounds in PM, s and related gaseous pollutants /g m ~>
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Table 2 Comparison of the mass concentration of PM, 5 and secondary inorganic compounds in PM,

between this study and the related study results in references/pg-m~
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Fig. 1 Diurnal variations of temperature and UV radiation and relative humidity and wind speed during the measuring period



11 4]

B A5 LK TR R AR 5 b LA 2 175 e AIE 2 oK U

3163

BLAE A 15000 & 1(b) T 000 39 i >F 359 b5 () J5
AE HBLLE I 1 08:00 (2. 1 mes™") 1M T 35 B A% K
M PLLE T AF 16:00(0.8 mes ™), B[] - 3 XU 5
L TR/ RGHUB A . A R b, 00 39T D) 9 P
T XU A, B AR 1 H 2 ~5 B
Jo 7 HOH BRI 2 H oA A 3 H kR
PRI A, e 3 d T R LI I (<2 h) B
PR %> (<10 mm-h™").

B2 oR TN PM, 5. SO L NH, | NO;
BL AR 54 194K SO, . NO, NO,, O, il CO f¥ H 4
AR AE. I 2 (a) 7T LUF HE, PM, ;5 36 45 )2 w5 S (1)
FI S 1 435 1 6 A — B, PM,, S5k 3 M v /= 07100
FEUAE S EFF, T 10:00 £ 473k 5055 1 N4, Bl IS
VG /N FE B ALK, 131000 LU o B 4k 22 7H 8 0F T 16
00 7c 476 B 55 2 AW AH , B J I FE 3 Wi B AIS. SO3
FUNH, B H A LR AE 55 PM, 26000, 52 Ui 710 4y
A, 0 NO; WAL #E 10:00 72 A7 Y BL & 5. SO;~ |
NO, 1 NH, T HA % SO,, NO, f NH, 7£ K<
b3 3 5 2% 1R OB B R 2 ()
T, S0, 55 SOLT iy AR A5 4E A AL, 19 5 0 i
I {9 BN} i) 4 — B0, SOL T BRI B AT g SO,
I 2 P AR S AR R SO B X U B % # Mo T
1, 1 SOT™ T/ M i 0 %5 O, Wi [ 8] 2
(b) 1, [ I %5 v vk B A BT AR I A2 E A R T

150 15
120 12
7 7
g 90 19 &
i il
E 5
60 | {6 T
z O ¢ Z

[%%)
(=
T
w

(=

B
S
o
=3

3 SOR/%

SO&Z/ugm™

SO»/ug'm

SO; ™ 3l Rk TR BN B L R NOS T 2 i A
Y ,NO, 5 NO, |77 W et B (% i 1) — 2, i NO,
ARG JE R XY A NO, I, NO, WK 1
A E NO, 5 OH [ Hy FE i ' A 27 s 3 A i
AR G, [ B AR 5 2L 7R A A R URL 2 22 1)
AT O K AANRL T T A R R 1Y 2 AR AR AR
WSMR &% , 42 K/ (< & HNO, g NH, Rl i 7~
W, s i R AR TR

NH,(g) + HNO,(g) == NH,NO, (s)"*"

VAT 2 P AR B R R ) T ST A 1)
A HNO, J7 i # 2y, T 5 3500RE 25 A 18 AR I RE
(AR, 55 0k A I, SO, 117X 2 H,S0, #5163 Tt
i, AR H,yS0, 9K B 1 T 4l 5L 5 A4 HNO, 5%
4+ NH, (¥ fig ) 38 9, AT 5 30 NOy Wk ik — 2P
B, BRI NOy R AE 16:00 A2 47 H B NO, —#F
(1 W A

B4 L% SOR[ SO, ™ 15 B A% (SO;™ +S0,) i
L ] MTA A4 % NOR[NO, 5 RA (NOy +
NO, ) 9 i & JE L ] m] DA S Bl A4 I A 1
& ,SOR Fil NOR ) {H 8 = wh £ 7 SO, F1 NO, 44
B4 U AL ) O BRI 2 () TR,
10:00 ~ 17:00 SOR 2 A 38 K, ui W B A5 W B2 1) T
SO, [ SO; ™ [f) 5 16 5 B b 389 K, T 4t 397 1) NOR &
BRI S, X [ B85 NO; EZLLIR & HNO,

150 15
b
-0, (b)
1o &0
12
i 90 o
E i
2 g
3 60 g
{09 3
RiAasESts
0 1 1 1 1 1 1 06
0 4 8 12 16 20 24
10 50
-= NOj~ (©)
140 S
S
% z
En 130 aﬂé
p 2
g {20 &
p
o)
110 8
oy 1 = 0
0 4 8 12 16 20 24

i /h

2 PM, . PM, otf EHLALS (SOZ™ . NH I NO; ) DL AT fA (SO, NO,. O, fil CO) ik Ji [125 1k

Fig.2  Diurnal variations of PM, 5,50, ,NO,NO,,0;,CO and secondary inorganic compounds in PM,
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Table 3 Factor loading from principal component analysis

T H AT 1 HT 2 HT 3
PM, ; 0.92 0.10 -0.09
NO; 0. 84 0. 04 0.25
S03 - 0.84 0.38 -0.07
NH,' 0.90 0.15 -0.05
co 0.77 -0.31 0.33
NO 0.23 0.08 0.85
NO, 0.86 0.18 0.18
0, 0.20 0.70 -0.57
S0, 0.74 0.42 0.22
uv 0.03 0.79 0.33
RH -0.02 -0.92 0.14
' 0.49 0.78 0.03
FEAEAE 6.02 2.57 1.20
U5 2Tk % 50. 13 21.45 10. 00
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