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Stable Carbon Isotopic Composition in PM, , in Nanjing Region
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Abstract: Stable carbon isotopes (8"°C) in aerosol fine particles (PM, ,) collected in Nanjing Normal University representing urban
area, and in Nanjing College of Chemical Technology standing for suburban industrial area, were analyzed using EA-IRMS. Besides,
sources of carbonaceous contents were studied and the pollution characteristics of total carbon ( TC) were evaluated. The annual

average concentrations of TC in urban area and suburban industrial area were 15.94 pg-m ™’

and 17. 17 pg-m ™, respectively. The
proportions for TC in PM, | were 17. 18% and 16.40% , indicating that carbonaceous pollution was more serious and the pollutants
were more complex in suburban industrial area. The average 8" °C for winter, spring, summer and autumn were —24.42%0 + 1. 12%o,
-25.19%0 = 1.92%0, — 25.79%¢ + 0.45%0 and - 25.58%c + 0.65%0¢, respectively in urban area and - 25.34%c0 + 1. 18%o,
—25.55%0 +1.50%0, —25.31%0 +0. 55%0 and —25.38%0 +0. 82%o, respectively in suburban area. Correlation analysis and isotopic
signatures of potential sources suggested that carbonaceous contents mainly came from gasoline vehicles exhaust in urban area, and
might be attributed to the vehicle exhaust emissions and industrial emissions in suburban area. In addition, coal combustion, biomass
burning and geological sources might have important contribution to aerosols in winter and spring. Back trajectory analysis implied that
the long-range transport had considerable contribution to the carbonaceous aerosol in winter and spring. However, the major sources
might be attributed to local emissions in the other two seasons.

Key words:PM, | ; total carbon; stable carbon isotope; back trajectory; source apportionment

B o S I R I B 22 03 TR RS
AT G TR YO 10% ~50% . SR
FAAE TR O 2 R AR A o v ) /0 T A At
BRI I R 4o EALRE A HLIR (organic
carbon, OC) . JLZE K (elemental carbon, EC) FIfKIR
L% ( carbonate carbon, CC) ,CC fEIETT AR &
TARME, W 2T SR AL RE N IR KR
REDLEE™  JF BLXE A Ml e =2 B R fe 3, T &
MR ZRGE O 055 2 8 AL IR 28 AR A R IR
TP 2H 53 R IR 52 2 ELA ALK B & 2 oAk 2 J g 7

R ZRA LR B LA HE B S A — S 1
R A T oA TR 14 R gk ) o7 2R AL B (8°C) A AE 22
S, BT LI S PCATE Ay ik B R AIE AL 27 i B0k X 55 Bk

YeFs HEA: 2013-01-30; f&ITHHER: 2013-04-20

ELTH: HEAKRFIEESTH (41240025, 41373023) ; L H
2l B s 34300 H (20125001 ) 5 YLHR44“333 1
RERAA TR WH; ILIRE S RKRAA &g HH; 1T
IE RBE A AGTESE I H 5 ot (s B TR K A B 20
BRI H (88111031001 ) 5 V1954 K A8 S B AN BT 11K 351
H (2012JSSPITP0787)

EE® . R (1989 ~ ), B W HWF 58 R, FEHFIT I 10 RS
PRI, E-mail : ayls8088 @ 163. com

# JHIHIK R A, E-mail ; guocumt@ nuist. edu. cn



3728 AN 5%

B 34 %

RS RPIN L DN B 25 I = V= CIEAVA 3
FEAB A Ry — o] 58 19 7 B T B 70 R0 I i
Jo A R e A O T L A5 3 T ORIz AYas
IS N RS RE B (R B R A0 T R AR R R
ERARAE DN A B8 RE B8 W) 457 2 4 B 0 48 78 3 2 ok U
AARGF T 7, 0T Ry v 2 2 U DX 4R A — S 7 R
¥ T H. Kawashima 25U X} H A fk H B <% R
PM,, Al PM, s oC RS CHb4T T2, #EH H A
AR T T R ik 2R [ W K i R 48 VR

I M s KR ARG Y i & 7, K3 H
BAE BTN AR 5T I8 F Ot A AR A 2R R
T (EA-IRMS) X B 5% 38 T FIRB X, 2011 4F P 28 K
SR BEAIRL T (PM,, | ) AR E Bk [F AL 3R 2, I
23 AARFIETEA T 43 AT, AT 0 4 7 7 o T R A5
KRR, LAHA S g ot ol B ] 30 bl X 2 T e
Tl PR AL AT SE BB R 22 AR 5.

1 RS

1.1 SEEUER

FA-3 RIS IORLBE S0 A1 RAE RS JCER 40T
[F{7 & i 1% % ( EA-IRMS, Thermo Fisher) ; XQM 7%
WAy B ARERENL; S8k Tz —H KT
ERERERITA D
1.2 FRACREE

201141 H 4 A7 H .10 A (a4,
AL E | FKIUZE) FE R T K 2 bl B A DX (R U
NS) Al HTAb AL T B AR 24 B (B ik, NH) B2
RERETO(BEHEZY 20 m) £ — AR AE AT IR DR
FE, RAEESRE A 28.3 Lomin ', FUfiHbAL T X (8%
BEIX ,E117°10" ,N34°17") , 25l B0 A 41X
RAE MBI ETRAE | B, 38 BRI T
—RR A X B HIARRBIX (V11X , E118°37",
N32°3") , Hbab A i B AL T AR 2 fRFE L
i ATk X

SRATE P FH 38 3085 21 24 D8 R 79 4 3 T 5 3 i 450°C
K5be 4 h BRI TR 24 h 1 RPFR
FISTHAGE . K 08:00 ~20:00 FFLERAE 12 h,
T H LR 15 d, BUCRFESS o W 8 BT S i nl
JRERTE R A TR A4 24 b FRER, AR5 B T UK4E
WECIRAT 50T, FA-3 BV OB BE Z Al RS
— P 9 AL H S LA UG H Y kAR
JEEA IR 2.1 ~3.3 pm A1 1 ~2. 1 pm, SORBFFT
PL2. 1 wm 1 AR T Y Bk,

1.3 FES AL EE S50 T vk

YIH 1/4 FE 5L UERE ) R EE ALK 18 S ok A,
SRIT VA ok R AL /N EKCIR . 43 B BsF 9
FRTCE TR, 73 & A SAEFE T BRI
MR, A CUNL 0. S ERAMIRA SRR Z T
W EAE | WK, SR G 5 (45°C) 43 55 K bR 2
BTG B4 ) CO, AR, H b A AL FA Ji iR 2
A3 NAEFRAEL 020°C 1 680°C . #RJG m 4l CO, SARHE
4l He 3% A IRMS A7 5208 filk [F] 437 28 41 B 5 .
I g 25 T 5 55 [ g R 2 RN N 57 A PRk [l o7 25 2
(PDB) #:47 Hu#%, LASCIt .

3°C = (R e/ R = 1) % 1000%0

L R e TR g 23 AR SRAE 1 F PDB A 1 th
FC/C A, ANERIRZETE £0. 2% LAIN.

2 HR5ITE

2.1 PM, &EHIE

FAVTFI RS AL PM, | Wk BERR AR DL 3R 1. m W4 |
B BUZE PM, B 0 (117,71 «
58.39) . (98.33 +50.24) . (74.73 + 24.50) .
(80.33 £31.68) pg-m ", R E J(92.78 =
19.44) pg-m~*; MALIUZE PM, V3R E 500
(122.38 +55.01) . (109.13 +57.34) . (82.87 =
39.76) . (104.43 £33.16) wg-m °,4EFIHRE N
(104.70 +£16.42) pg-m . GB 3095-2012 L E I
B S0 PM, R FEBRAE 24 h BN 75 wg-m  4E
SR BE BRAE M 35 wgem 7, VARG fk 40k 7 H
S RAE- Bk BE A I T EISE P, R FERRAA, U
A B o b DX R AR 5 Yo ™ o, R EE TR
U A SR, N R RS e andk A B BR L B R
HERCS I, LS B0 R P A B kL A L
T DX AR DX AR 15 G T M X YT X T
M HEBON RS HEBUE VIAR G
2.2 MR ERRIE

R UTATR A PO 2= PM,, | S (TC) 3 i REAE DL
1, M TC A F- Y99 B R 15.94 pg-m i fk TC
ARSI E N 17.17 pg-m ™, B TG T g £k, 6B R
DXl DX e 4 ot ¥ Y T ™, pR TR ST 2B OC
HEC 2, 1 Al Ak pg 5t i o Tl X, Tl Bk K&
T HERO R F= R 3 2 1 EC A OC, 31X 5 AU 2R e
WFFE AR S L ARR A I v 2 28 5 e vk B v 1 T X AH
5. TC 7£ PM,, "1 Fr o HE 3 =8 Ui f R Ak 43 501
17. 18% F1 16. 40% , Fig i gt 2 TR Ak, BEHARB X Tll:
DX AR S TS Y B A 2%, e 2 43 P o L



10 4 RE IS R IXORAIRIE P, | RS E ik [ 37 3% 2H bE 5 3729

BIFHRE /1N, REUBDY 2 TC K EEA > & > > B/
DUz TC W B > 24 > Bk > &, Pt TC B2 12
KB, AFRAR, X TR TAHFEFRAE

Y A Z 5Tk T2 TC HA B B B
GEETT YA G B, W 2= N 5 KO8 i 55 K
I XS GRS TR R BRIEH].

#z1 BFAMELNZE PM, & TC §EH1E
Table 1  Features of TC in PM, | in NS and NH in different seasons
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Fig. 1 Diurnal and seasonal variation of 8'C in PM, , in NS and NH
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Fig. 2 Correlations between 8'°C and TC in PM, | in NS and NH for different seasons
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