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Pollution Characteristics and Source Analysis -of Aromatic Corhﬁ(fﬁqas in
Shijiazhuang ' ‘
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Abstract: Te ‘uiderstand the pollution (’h.araeter}_ﬁ.tlcs “of aromatic compounds in Shl]lazhuang., PM , s samples were_collected day and
might for 30- day% from September I8 6+ October 17, 2016. Qualitative and quanutatlve analyses were conducted using” gas
Lhromdtogrdphy-maas spectrometry ( GC-MS)/ /The resulfa showed that total , dver_fge concentration of aromatic compounds”was 33. 5
ngem "’ , lower tha that of levoglucosdn (487/ng+mJ>)). Concentration of nitro-&romatic compounds was the highest (20. 4 fig-m ™),

: followed by ‘aromatic acids (9. 94 ng- m “¥) and aromatic aldehydes (3. 14 ng-m ) .“Influenced by the decrease in the boundary layer
nﬂﬂad temperature , |concentration of 8 5ubatdnces durmg nlght was higher than during the day. There was a significant positive correlation
between levog'iucoscm and nitro-aromaticy*aromatic dldehyd’e and aromatic acid compounds, with correlation coefficients (r) of
0. 682, 9 0.6443., and 0. 678 2, respectively, 1ndlcat1ng that biomass burning is an important primary source of aromatic compounds
that{directly affects their concentrations in the atmosphere. Based on the analysis of daily variation trends in total concentration of
aromatic compounds and the backward trajectory model, it was found that the pollution of aromatic compounds in Shijiazhuang in
autumn was affected by regional transportation and local emissions.

Key words ; aromatic compounds; nitro-aromatic compounds; aromatic acids; aromatic aldehydes; PM,

BT 22 T PR e, KA el H 2RI 2 b Ak BORURISR B0 4 B 2 HE b
JEH. E%Jﬁ%ﬁ%ﬁ% SHE RS g s B R, (HX BRI '#ﬂl%f“E’JJ\ﬁ}ME/J\m
MRS | FHEBUKRSEFRDY & R WA, TR A ALETA Y (IR 5 55 )
SRR EE R K, MEEES SRR ST AN A S B A A . AR R
IR R -OHG ] &, dKTM A NO, B¢ NO, 2 b A B

ML R R R B — AR WEmEAEY™ W BN, -5 %, fil NO, 5

AR ER G, A -E0EE, 8k NO, RAEMMRR AR B A I A
ASFNECRNE, D EAEA SRS | KA TR (GC-MS) SR AT T PR B K
DU P e, DRI e UTEEEBIA A, Morville % (] GC-MS
WA EYIR. ME BRI RS 2 — , RSEm b o Rl 7 RS 20 FOREY LA R RIS, &
1%t 300 ~400 nm (435 2848 EFITT TG ELA B 5 i I N-(t-butyldimethylsilyl ) -N-methyltrifluoroacetamide
WSRO N, HET RS AR -, ROy,

IR AR AR AL 1 KPR SEEy  MAEA: 2019-04-01, 83T HA; 2019-06-05

HEWMB . FEEESVFAITRIE (2017YFC0210000)

FALE YR — RO F E G AR Bk EEREA M (1994 ), &, BUEBIGEE, BRSO R
k2%, E-mail : yy15010061956 @ sina. com

‘}i%iﬁ“c‘[u] u&*ﬂﬁ]i%/—:ﬂ[n % ﬁﬁﬁ%%\% Eua S sz_k * MEVEH , E-mail : lixr@ cnu. edu. cn



4842 w5

oo 40 %

( MTBSTFA) fTAE AL S5 FORE A B F R [ M-57 ] /O 1S
SRR, TR B T Cecinato 451 (1]
GC-MS 4347 T % T b X R B JOREAR (19 6 b 2
RHAETIAL Y, AT SE AT 1 2 e 1 A
AR S

STRE IS 7 W 2 kR R A L
Wang %5 (i il GC-MS 46  51] g 50 i [X 4 2% PM,, |
R B T A AR FE 8. 36 ngem Y, B T
HZ0 1.43 ng-m ™, I FLF B T 52 (005 ) v 2
BT H . KRR AR A R Tk
ERNGE 3513 A I[N TN NPV S/ EN
FORREE . TGS R B RO ket 2 Hlb—
RLTERRR Kb, T AR B 7 B

B B TS A, SRR A S SR
LRI R, A AT 5 e i 2 3T
B4 WIBFF s SRR B, 72 40T B0 v 7 il L
KACEY, RITFERATFERE R 52 3 HE X HORk
U, EREBTIR . B, ARBFSCH GEIMS X4
KX PM, RS AL &) (RS | 5
e B AR RS JAAT T A P A AR, AT 8
IR KT, B B0 T GEAEAT 15 e 049
BT, [ S T TR R P IR T 2 B I
FIALIE DS BB ST MRS RER AP, LAl 2
/TR b X 7 1 A1 5 0 017 e R I U

1 wrsms

1.1 FEACREE

fdi FH R uT i i (TH-150, @i RETAL KA
FREAEA A, HE) RFEAST 2016 429 H 18 HE
10 A 17 H FAZREH XTI 30 d BER R
KE, RAERFE 43504 08 :00 ~20:00( H ) 12000 ~
YCH 08:00( ). RAEHE N 100 Lomin . SRAEfH
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THREWEE, HE) P ORE.25C, WA S50% ) T4
24 h JGFRE, -4CAHMRTEE.

AL ST A KR LT (E114°287,
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U, REAEEZ NG shigme K, b B A [ R Tl
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1.2 5rMirik
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AWFRY G i = A ke, IEC eI AW (1:
L, R =@ be . HEEIR AW (1: 1, (A
He) A5 A B EUPI IR (40 Hz, 15 min) , IERER R
RO, FRIER R ZAURZA Z | mL K47, ##
2 1.5 mL W MR PR E T4 ImA 50 pL
99% BSTFA- 1% TMCS 1 10 wL MEBE, & T HE4
(70C) T RTAAL RN 3 h. BEEERGE R T
400 pL.

i GC-MS B HIAL (TQ8040, &, HA) it
IRE A M. SO RS FE AL S HP-5MS (30 m,
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min, PA5 C-min~' (i BRTHE Z 290°C, 7%F 20
min. SRR UERE, RN 1 ul. FU%E
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BEEUEREAS AT A X EL AT, AR ET
o TP, GEE B, B R T 1
99.8%. | gt S
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FE RS A ST AR (1R ) REEHAR
LR P AR RS 2R B R ) HEA T, 45
T RO, R R M 2 I B
43 570,24 0.4, 0.6, 0.8, 1.0, 1.5 fl 2.0
mg-L™", YL & T 0.99. il ARYIH)
ISR A TACIE , AT RE LI D N R S AN AR o3
Bk R i 22.

2SR5

2.1 WEAKF

2016 4EFKF A L X 8 Fh 5% 5 AL & W
A e R B LR 3. FTRLEH, O
AL S Y B (33.5 ng-m ) W] WA T A0 i
HIRME (487 ng-m ™), XS T ZEHER M Ry 2T 2
FIETY), TR YRR R I
YRR A AR R 40% ~50% , BEF4E
F1520% ~40% , KFRFEL A 10% ~25% .

14 8 T 5 M LI IS A B (4-fil B R B |
4-TEHRILASHY | 3-F Bk-o-fig 3L LAWY ) . I B IES
(RPRFEIR W | & R ) M7 AR (4- 7R FEOR
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SO fe i, R 20.4 ngem T, KO &R
MG HFEEZ, 4N 9.94 ngem Al 3. 14
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Table 1  Chemical formula, structure, derivative relative molecular weight, and derivative fragment ions of target compounds

HFR ek gk A A AR X 437 FIEWIRE R BT (m/2)
4-BH R 1y C¢H;NO;, @ 211 196 150, 211
4-fiHE L2 CeHsNO, ©) 299 284 254 299
3-F Bk 2 L ZE C,;H,NO, ® 313 298, 313
X R FEAR C;Hg0, @ 194 179,151, 194
R CgHg 05 ® 224 194 209, 224
4B EIE R C;Hg 05 © 282 267,73, 193, 223
TER CgHg 0, @ 312 297,223,253, 267, 282, 312
THIR CoHy 05 342 312, 253,297, 327, 342
@ @ @ @
0\ OH HO OH
i 0 0
/r\@ o >“-‘< ;'0“ \\N—z ;—CH; HOAQ_\
0 0 0// (4]
@ © @ @ oH

HiCO 0 0 O
HO @ HO -~ ™
HO
A OH OH

(8]
%
HO 0

3 5] ") ?2 e T (4

- o Table 2. Experimental n.n?.thodﬁ,‘of evaluation and instrushent performance analysis fir— =
kw27 (B EL Amin/ 0 R/ % T R L e
T npalf W] 74l 25 0.2 ~2 0,995
. ;}-Eﬁ;%JL%%% wiso” | 7 16 ) 50 0.2 ~2 0.993 1

" O3-S LE R 31.81 . A — — —

'X¢¥£§X$ i 3 20. 64 857 50 0.2~2 0.998 1
%‘?ﬁ% 25.03 70.5 50 0.2~2 0.995 8
4- R R 26.97 89.9 50 0.2~2 0.994 5
R 30.22 81.7 25 0.2~2 0.990 7
THEMR 33.17 60. 5 25 0.2~2 0.9910

1) “—"FRTobR N, HCE B R A5 M AR T ) B i ol i A U

4-FHHE LA B[ (9. 57 £14.2) ng-m ™ ] TEAH FE
My2A & 9 b vk B i, 4-RE ORI [(7.76 =
9.09)ng-m ") JIKZ, 3-HH-6-fifF LA (3. 02
+4.79)ng-m | B A&, HBART 4-FLARE, G
BHLE [R)2H 500 ) il i DL 2% 19 o 4 ik DL 2% 1 ) ¥
BONTPH, X5 Wang %5 BF s 45 R —8 5 FKF
FREA AW 4 H K HF R [(6.98 +7.17)
ngem ] PR E R, FREMBR[(1.57 £1.55)
ng-m_ﬂzﬁz, THEM[(1.39 +1.76) ng-m_3 | &%
. X ¥R L OR WO Y ok B T A SRR, 43 e
(2.02+1.94)ng-m *F1(1.12 £1.03)ng-m °.
2.2 BRAALEFE

XA R X Bk BT LA (F 1),
8 FL AW IR B o T H ). - | 4-fif 2
JLAS I A 3-FF 3k 6l 3 )L 2% I (%) 08 [0 e 4 )

4+

®3 AREMREERUSWHEHREREKRE /ng-m™

Table 3 Average mass concentration of aromatic compounds

in Shijiazhuang/ng-m >

T H e RE Y SEHIE + SD
A-fi§ HE R 0.519 ~64.9 7.76 9. 09
4-Fi B LA T 0.274 ~69.5 9.57 £14.2
3-HSE-6-fE 3L LAY 0.060 ~11.9 3.02 £4.79
Ko} 328 o P i 0.432~15.1 2.02 +1.94
L 0.196 ~7.77 1.12 1. 03
4-FR AR 0.862 ~38.9 6.98 £7. 17
R 0.243 ~10.2 1.57 1. 55
THR 0.076 ~12.9 1.39£1.76
TR AR 55.6 ~ 1455 487 £225

HIEJAY 1. 48, 1.39 Fl11.93 ff%; 4- R ILHEP R | F AL
PR T F W5y A2 1,22 1.45 12,18 f%; Xff23k
RN B A IR 2. 01 1 2. 24 %, Ry =24k
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