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Pollution Characteristics of Organic and Elemental Carbon in Atmospheric

Particles in Nanjing Northern Suburb in Summer

DUAN Qing, AN Jun-lin, WANG Hong-lei, MIAO Qing

( Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters, Key Laboratory for Aerosol-Cloud-Precipitation
of China Meteorological Administration, Nanjing University of Information Science and Technology, Nanjing 210044, China)

Abstract: To understand organic carbon (OC) and elemental carbon (EC) mass concentration, the particles samples were collected
by an Andersen cascade impactor and analyzed with the DRI analyzer in Nanjing northern suburb during May to July in 2013. The
results showed that the average mass concentrations of EC and OC in PM, | were (2.6 +1.1) pwg-m™>, (13.0+5.2) pg-m~ and
(3.4£1.7) pgem ™, (20.3£7.3) pg-m~’ in PM,,, respectively. EC was mainly enriched in ultrafine particles, and OC was
mainly in fine particles. The ratios of PM, , (EC)/PM, ,(EC) and PM, , (OC)/PM, ,(OC) were 0.62 and 0. 64, respectively. The
average peak of concentration of both EC and OC appeared in 0. 43 pm, accounting for 33.4% of TEC and 21. 1% of TOC. EC and
OC in PM, ,, PM, ,and PM, ; had a good relation during the summer in Nanjing northern suburb, suggesting that they shared the same
source. Ratios of OC and EC indicated that the main origins of carbonaceous particles were attributed to automobile exhaust fumes, coal
combustion and road dust.

Key words :organic carbon; elemental carbon; secondary organic carbon; concentration distribution; size distribution
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Fig. 1 Wind velocity, precipitation, elemental and organic carbon during the sampling period
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Fig. 2 Mass concentrations of OC and EC on atmospheric particulates with various diameters
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Kygel2s] 2008 ( &) TOR DRI 10.2 5.5 1.8 PM,
X 2009( X)) TOT SUNSET 9.90 0. 67 2.34 £0.52 4.4+1.4 PM,
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Fig. 4 Correlations between mass concentrations of OC and EC
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Table 3  Rates of EC and OC on atmospheric particulates with various diameters
S| <0.43 pm 0.43~0.65 pm 0.65~1.1 pm 1.1~2.1 pm 2.1~3.3 pm 3.3~4.7 pm 4.7~5.8 pm 5.8 ~9.0 pm
0C/pg-m 3 4.28 3.33 2.80 2.64 1.79 1.74 1. 60 2.09
EC/pg-m 3 1. 14 0.53 0.45 0.49 0.21 0.17 0.10 0.31
OC/EC 3.76 6.33 6.18 5.37 8.32 9.96 15.52 6.76

Y. Bk, EC REAR 44 sN 15 P W 4R R W, & H
Fe B A HLER & &, Chow Z71I OC Al
EC [ HAE KT 2 B, A7 78 R S0 A B A B
AHFFE R Turpin 2558 3 HAY SOC T3 78ks .

p(0C,;) =p(EC) x [p(0C)/p(EC) ], (1)
L, [p(0C) /p(EC) 1, K15 el — K HE et 2
OC Ml EC ¥ B HLAE ,p (OC,,,) A — YA HLEK (1 3%
i (pg-m ™). BRI, BT OC AYSRIESE 24, IR XER &
[p(0C)/p(EC) ], HME. PRI, SR EX Castro 251 41
HH OC/EC 1dse/IN FUAE AT LA AR M 55— U HE Gt
) OC/EC W HLfE. PTEIfS2] .

[p(0C)/p(EC) ], = [p(OC)/p(EC) ], (2)
K, [p(0C)/p(EC) ], 75 Gl — R HE il 72
OC F1 EC ¥ B 1y e/ N HUAE.

p(0C,.) =p(0C) -p(0OC,;) (3)

K ,p(0C, ) W KAV & (pg-m ™).
T BRI R A s i il i 0 40 S TR B 114 ¥
BRVEH A BB R HERR 9 [p (OC) /p (EC) 1. 1H,
HEBR I RUFIBE K R A R AR B I )

W SRR R OC/EC M/ ME. L, nl T H
HALRRE 2= SOC W~k . 78 PM, , 1, POC 1Y
S VR B R T SOC 19 SF- 35 o vk B, A3 o
(12.65+6.14) pug-m™>, (7.61 £3.54) pg-m™>,
POC 5 OC [ 62. 43% |, T HE PM, , H', POC Y
DTRR IS AIX T SOC, 4314 (6.42 £2.82) pgem™> |
(6.62 +3.50) pg-m~’, SOC 5 OC #y Lk %1 Ky
50. 74% , BLBATE AR AR Bt b, FEFE B 22 19 R
FEAE AT AR , 16 HURE AR BE i, SOC ) BT #ik AH X 4%
A REHCEE BT X P2011 4R 7 9 SOC Wk JE
e HAE OC H T o Bl 48 B s 1 % b HE 2011
E1 A SOC WAL, th TR EM b 2 | iR
e, KRG A G PESR A R F SoC 1A ag, 1
A ZE ] R B L, JE IR B, AN AT OC it
27 R A R SOC. 36 4 45 3 7 B st bk & = N
HAh 3T SOC AP35k B, %oF bb [l N JHG Al 3 i 3
Zff) SOC ¥k iE , B 50 L AR SOC e JE Ak T Hh %5 ffi
b AR OC T 0 H i R 156 B R s B AT R
Z ARG YRR .

*4 AT SOC K EE4HE

Table 4 Concentration characteristics of SOC for different cities

KA HiL A SRAE T[] (OC/EC) SOC/pg-m > S0C/0C/% BRI R
K 201305 ~ 07 2.46 6.62 +3. 50 50. 74 PM, ,
3.72 7.61 £3.54 37.57 PM,
S ) 2011-01( %) 2.6 2.3 16. 73 PM, ,
o 2011-07( &) 2.8 5.32 46.63 PM, ,
el (2 2011-01( %) 2. 14 3.23 24.53 PM, ,
o (23] -
2011-07( %) 2.93 4.35 45. 65 PM, ,
iR ) 2008-07( &) 0.99 2.16+1.38 37 PM, 5
Kpgeleol 2006-08( &) 3.12 2.3 17 PM, 5
Jp 2006 ~2007 (&) 2 1.8 32 PM, 5
RN 22 X 112 2011-01( %) 2.47 13.08 PM, 5
TP 2004 (H) 4.0 56 PM, 5
Jegzlel 2002-09 (k) 9.2 57 PM,,
B 4] 2001 (X&) 6.2 47 PM,,
3 g [ PM, ,/PM, 35124 0.76 #10.64. OC FELE<
Zatle

(1) R ALAR E 2 EC Ml OC F ZL4E R 7E 4ikL
B TE PM, 1, EC, OC BYMREE 433 (3.4 +
1.7) pgem >, (20.3+7.3) pg-m*,HH EC, OC

0.43 pum F10.43 ~0.65 pm FiA2B M EC 3%
TE<0.43 pm BB, 7000 s PM, A HLER 1Y
37.5% , JLZ B 33.4% . EC 1 OC 728 1k Bl ¢
K, B2 5 A Bl 28 KU 4544 T, EC AT OC
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