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InnovationCenter on Forecast and Evaluation of Meteorological Disasters ( CIC-FEMD) , Nanjing University of Information Science & Technology, Nanjing 210044, China; 3.
Jiangsu Key Laboratory of Agricultural Meteorology, College of Applied Meteorology, Nanjing University of Information Science and Technology, Nanjing 210044, China)
Abstract; The non-polar compounds in atmospheric fine particles (PM, ) mainly include polyeyclic aromatic hydrocarbons (PAHs) and normal alkanes (n-alkanes), etc.
, which are usually used to identify the source of the air pollution and have a great important impact on human health and the environment. To study the pollution
characteristics and sources of non-polar organic aerosols in the background point PM, 5 in Guangxi, from November 2017 to October 2018, 17 types of PAHs and 20 types of
n-alkanes were analyzed on PM, 5 samples collected in the field. It was found that the annual average concentrations of PAHs and n-alkanes were 4. 28 £4.25 ng\m ™ and
13.7+14.72 ng-m >, respectively. The seasonal change was as follows: winter [ (7.86 +5.19) ng-m ™, (27.51 £16.90) ngem ™ ] > spring [ (2.73 £ 1.76)
ng'm ™, (7.64£4.71) ngem > ] >autumn [ (2.34 £145) ngem >, (7.01 +4.55) ng'm > ] >summer [ (1.91 £1.67) ngem >, (3.98 +3.12) ng'm > ]. In
PAHs, 5-ring and 6-ring molecules accounted for more than 60%, followed by low- and medium-ring molecules (4-ring and 3-ring). The high molecular weight of n-alkanes
was relatively high (€29 >C31>(27), and the odd and even carbon numbers were significantly different. In addition, combined with the feature ratio method, principal
component analysis method, and backward trajectory joint verification, it was found that 41. 5% of non-organic aerosols in winter were affected by maritime traffic emissions
and ocean source transportation, and 36.7% of the pollution was explained by the coal burning and local hiomass burning; 25.2% of the pollution in spring came from
biomass combustion and transportation, and 45.0% was attributed to marine transportation in the southern part of the study area and higher plant wax emissions pollution;
53.4% of pollution in summer came from polluted ship emissions, and 10. 6% of pollution came from transportation in Southwest Thailand Source transportation. The organic
aerosols at the background sites in Guangxi were affected by the combined effects of local emissions and transmission sources.

Key words; non-polar compound; polycyclic aromatic hydrocarbons(PAHs) ; normal alkanes( n-alkanes) ; backward trajectory analysis; principal component analysis
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B 2R A L BRI, IR 2, £
BRI TH W) BT A 58 AP AL A IR BE 55 A
Syt R S AN AT AR HE R, A4 il g &
SELUL B BUR . BORE B R AR )
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FRIE LU 8V H T A LS00 e 19 99 D A0 5%
rp12:33:360 - _alkanes A2 W 7 125 60 45 9 o . e KRR
K ( Cmax ) FAR s & 45 %L ( carbon preference index,
CPI) , FHAATEAL n-alkanes (9ARXS BTk, CPI K47 %L
Bt Jee 55 AE S e o A Wk B8 AR Y LUARL, A S i 4k
A7 IERT AR W U HE T 5T R B — S PR AR Y n-
alkanes DAAE#) IS IR 4 3 05 CPI {E 18 & ﬁ(_rj;(JCPI >
5), 124 n-alkanes LAAk A7 V8 ﬁFﬁijﬂ]—:HT‘CPI {H %
]E 1[7 37] . —

——
1 Py

.
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Waan T E ﬁifzﬁjﬂ E/JEEW}:EI‘KE/J?%E/}?
jﬁﬁ‘ﬂ’](’&fﬂfﬁk e
WaXCrL =(Cn —9 5x[C(n-1) i C(n +})]

= 'l r (2)
WNA ME%&#E’J ﬁjﬁ(% frﬁﬁn“ﬁ

-0Q.5x[C(n-1) +C(n+1)]
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x 100% (3)
FFNA (fossil fuel n-alkanes, FFNA) A {5k
DI (% )

WNA =

FFNA =1 - WNA (4)

1.2.5 EWor i

T3 Hrid: (PCA ) J&— P 1z WK 2
TG 207 k. B H IR 2 P w58 A HLR
FEAL A3 B R 1021203 AR S Af  SPSS 25 AT
THER, PR DR e A RV 23 Ar , 5 I 0 58 A TR R
DTk
1.2.6 s Bk ot

AHWEFEM RIS I H 3T 3R R HYSPLIT-4 1t
175 W53 HT , 4% 500 m = BE L] JS 48 h HLik
FEADL, 50 6 h it — 2R B, FEEAT AT, R
SR 56 [ E AR R (NOAA) 7E 4
BRECHE & PR S5 (GDAS) b & Aii (. o5 B08s A
FIRMS ( fire information for resoutce management

system ) X i 3RS

(C16 + C18 + C220 + C22 + C24 + C26 + C28 +, C30 + C32 + C34)

)

1 et |y &
t{k%é#ﬁu%‘*xﬂx%ﬁﬁ PEAT R AT , AT
L IEﬂé’mﬁ SRR 7] 45 1 75 90
LA TIE VR, B H AT — B A A R FE, 1’!5%7
FUOEATRE b SE NG ok AR P i%ﬁﬁgTT/\
mg L~ BIARE R — A28 11, ujﬂzﬁléth%ﬁﬁcﬁ
IR . Y] — AR 5 22 /7 X B R AT AL
%%i&ﬁ‘z%’(ﬁ'ﬁ il G e R B BLEL M2 1Y
RATRI DL R 22, 5 4h S % EE A SR
FH(EPA) kM) b AT 9200 2 i RS 86, %t r
AR T %S lilﬁﬂf, FRE R T 5 S AR
X H AR AL S Wk BE Y 20% , 6 5 28 B FR LS W
JE 1 TG 05 . Ak T B T A DG R B
i50.99 DLE il R I S0 AR ZEOR SRR Y B Y TR
R K T0% ~ 120% , 1 /2 58 1 43 T I ER TR )
34 v TR R

2 RS

M 2017 4E 11 H % 2018 4F 10 H JE47 B SME S
KA T T PM, 5 WA G A6 A% 4 43 . PAHs 1 n-
alkanes , H:AH OC ¥k B2 UL & 2 FTER 1. SR AR TA],
p(PM, o) FUAESEI4(E A (35. 31 £21.86) wg-m 4%
FEIEFETE 13.9 ~91.2 pg-m 7, HPF 21 d RT3
FE SR B b v 24 b H 34— ZHk E FR A (35
pegem ) AT AR T S OR BRI (75 pgem ).
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R HAD T 5wl A = 7 5 I

-3
ng-m

[p(PAHs): 25 ng-m™, p ( n-alkanes ): 60
ng-m~* ] ”?Ef’@i}&ﬁiiﬁiﬁﬂhﬁﬁ*ﬁ[p(n-
alkanes) : (10 + 6.6)ng-m ° ]'®) | 55 0 1 ffi b 24

[p(PAHs) :5.57 ng-m "™ FeWi% X Sl BrAE Ny
GE Y SuZaRlEne

=3

p(OCHIEC)

Eloc Hlcc

p(Lev)> 10
ng-m™
T

p(PAHS)
/ng-m™

/ng-m™

pln-allkanes)

CooooOooooUoooooooOoooCooooo
= S R R R e R R R R R R R e R R R R R e R R R e R R R R P R ]
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Table 1 ~ Average concentrations of different components in different seasons during sampling period
WiH X% BE ES Fk AR
oc 5.17 £3.01 1.66 0. 99 1.41 £0.57 1.99 £0.77 2.90 £2.53
EC 0.73 +0.38 0.34 +0. 18 0.16 +0. 04 0.20 +0. 09 0.41 +0. 34
PM, 50. 03 £26.91 26.4 £10. 08 23.52 £13.17 31.75+14.4 35.31 £21.86
Lev 7.326.5 1.42+1.75 1.79 1. 16 2.01 £0.94 3.71 £4.78
> PAHs 7.86 £5.19 2.73£1.76 1.91 £1.67 2.34£1.45 4.28 +4.25
> n-alkanes 27.51£16.9 7.64 £4.71 3.98 +3.12 7.01 +4.55 13.7 £14.72
Nap(2) 0.02 +0. 01 0.01 £0 0.01 £0 0.01 +0. 01 0.01 +0. 01
Ace(3) 0.01 +0. 01 00 00 0.01 +0. 01 0.01 +0. 01
Acy(3) 0.01 £0 00 00 00 00
Flu(3) 0.01 +0. 01 0.01 £0 00 00 0.01 £0
Phe(3) 0.18 +0.22 0.02 +0. 01 0.01 +0.01 0. 02 +0. 02 0.07 +0. 15
Ant(3) 0.03 0. 03 0.01 +0. 01 0.01 0 0.01 £0 0.02 +0. 02
Flua(4) 0.6+0.7 0.09 0. 06 0.04 =0. 02 0.09 +0. 1 0.26 +0. 48
Pyr(4) 0.58 +0. 68 0.1 £0.07 0.04 +0. 02 0.11 £0. 12 0.26 +0. 47
BaA(4) 0.57 0. 51 0.13 £0. 09 0.08 0. 09 0.14 £0.13 0.28 £0. 38
Chr(4) 0.8 £0.67 0.2£0.14 0.11=0. 11 0.19 0. 16 0.39 0,51
BbF(5) 1.05 +0. 61 0.43 +0. 32 0.29 +0.3 0.35 +0.21 : 0:'6"1'(');_\54 =
BKF(5) 0.51+0.3 0.21 £0. 17 0.15 +0. 16 0/18 0. 11 0.3%027,
BeP(5) 0.76 +0. 42 0.31£0.23 0.23 +0.24 = 0,26 £0. 14 0."44',»_50. 38
BaP(5) 0.61 +0. 43 0.21 #0713 0.15+0.12 | 0./19'%0: 15 o:.}'j ;9;34"
DahA(5) 0.1£0.05 0.04,20.03 0.03+0.03 | 0.03 £0.02 0.06£0.05 /'
TedP(6) 0.93 £0.49 0.42 £0.31 0.34 £0.32/ /70,3350, 19 0.57.50.45 (&
BghiP(6) 1.11 £0.43 0.94£0.5 0.4+0.29 = " 0/41:017 0.68 +0.46,
16 0.78£1.03 / o,0850708" 0.06 +0.034' / & 0.08 005 0.3320.69 1 _
N T CR R TR i +0:06 0.09 £0.07 0. 12 £0109 072016 ¥
cig 0 0122007 0705 +070267 0.04 +0.03" 7 0.15:+0.29 0. 09+ 0. 134
c19 —  0.1£0.05 A 0011 +0.09 0.09 =0.08 & 0.69 1. 34 0.2 +058
T . 0.140.12 ¥ Ib. 04 =0/02 0.04 +0. 02 L 0.13:0.23 0.09 +0. 13
7 o 1 0.31 +0.27 10.09 0. 06 0.08 +0.08 0.23 +0.26 0.19 +0.22
I T3 | @ 10.55 +0. 57 0.07%0.06 =" 0.04+0.02 0.11 £0. 14 0.24 +0. 41
¥ 1 £0.89 0.26 +0°14 0.07 0. 06 0.11 £0. 05 0.45 £0.67
€24 1.14 £0. 83 0.19 +0. 1 0.09 +0. 05 0.13 +0.07 0.49 +0. 69
25 1.81£1.1 0.47 +0.29 0.22 +0. 14 0.34 £0. 11 0.86 +0. 98
€26 1.89 +1. 14 0.44 +0.27 0.29 +0.25 0.41 +0. 18 0.91 +1.01
c27 2.99 +1.84 0.87 +0. 61 0.41 +0.3 0.68 +0.28 1.48 £1.61
28 2.34 +1.51 0.63 +0.4 0.38 +0.33 0.71 +0.4 1.19 £1.28
€29 3.65 +2.39 1.4 £1.02 0.54 0. 38 0.9 +0.56 1.9 £2.02
€30 1.98 £1.32 0.56 0. 42 0.36 =0. 34 0.56 +0.32 1.02+1.1
31 3.41 £2.25 1.16 £0.77 0.46 +0.39 0.71 +0. 46 1.71+1.9
€32 1.49 +1.01 0.41 +0.29 0.24 +0.26 0.32 +0.23 0.74 +0. 84
33 1.84+1.2 0.44 £0.29 0.24 £0.23 0.32 +0.27 0.87 +1.03
34 0.86 +0. 59 0.13 £0. 09 0.14 +0. 16 0.15 +0. 1 0.4+0.5
€35 0.81 +0. 67 0.13 +0. 11 0.12 +0. 14 0.18 0. 11 0.38 +0. 52

1)0C., EC 1 PM, s 0547 Jpg-m =2, HAHYBAA N ng-m 3
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Table 2 Diagnostic ratios of n-alkanes and PAHs in PM, 5 in different seasons at sampling site

Wi EES Fa=s FES ez AAR SCHRE A
Cmax €31 €29 29 €31 €29
CPI 1.45 £0.23 1.9 £0.24 1.5 +0.37 1.53 £0.26 1.58 0. 32 1.35 £0. 433!
WNA/% 18.93 +6. 06 30.6 4. 82 19.21 +10. 48 20.59 +7.35 21.89 +8.57
FFNA/% 81.07 6. 06 69.4 +4.82 80.79 10. 48 79.41 +7.35 78.11 +8.57 J,r’”—_J
1dcP/ (IdcP + BghiP) 0.44 £0.05 0.4 +0.08 0.41 0.1 0.42 £0.08 [0.42 +0. 08 0.
BaA/ (BaA + Chr) 0.4 £0.05 0.4£0.05 _ 0.4420.02 0.4+0.03 ‘ '0.4;.10.05
Flua/ ( Flua + Pyr) 0.51 +0.02 0. 48 +0. 03 ,},_4 0.45 +0.02 0.47 mn‘z}#‘ !o. 48+0. 04
BaP/BghiP 0.49 +0.23 0.36 0. 12 o 33 £0. 11 0.43 i[& 0. \5\3. 19
(BaP + BeP) /BghiP 1.14 +0.38 0.81 0.3 1.05 £0. 31 b.9 0. 35
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Table 4  Rotation factor loading of PAHs and n-alkanes

S X% B ES

1 2 3 1 2 3 1 2 3
Flua 0.34 0. 86 0.32 0.21 0.95 0.22 0. 89 — —
Pyr 0.35 0. 86 0.31 0.23 0.92 0.31 0.83 — —
BaA 0. 60 0.78 0.11 0.59 0.63 0. 48 0.76 — 0.24
Chr 0.57 0.78 0.19 0. 67 0. 64 0.35 0.79 — 0.24
BbF 0.82 0.41 0.39 0.94 0.27 0.18 0.99 — 0. 04
BkF 0.88 0.41 0.21 0.96 0.27 0.12 0.98 — 0.01
BeP 0.87 0. 40 0.28 0.95 0.25 0.17 0.99 — 0.02
ledP 0.91 0.35 0.22 0.96 0. 20 0.22 0.98 0.01 —
DahA 0.86 0. 46 0.21 0.97 0. 20 0.13 0.98 0.05 —
BghiP 0.89 0.24 0.23 0.88 0.21 0.43 0.98 — —
23 0.28 0.85 0.37 0.35 0.62 0. 65 0. 90 — 0.34
24 0.38 0.74 0.52 0.34 0.61 0.67 0.73 0.39 0.19--
€29 0. 30 0.28 0. 90 0.38 0. 30 0.85 0. 66 0. 69 —
31 0. 20 0.25 0.94 0.39 0.53 0.67 0.72 0.63 —
Lev 0.62 0.70 0.03 0. 00 0.18 0.96 0.39 0.48 0.62
Firmmk 2/ % 41.5 78.1 9.6 45.0 71.9 97.1 53.4 81.9 9.5
e s MRS semw wse B0 semw pmm pNT

1)“—"FRBa A, AR,

FRAAR TR AR R B 45
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