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Spatial Distribution Characteristics of NMHCs in Spring in Cangzhou City
DUAN Jing-chun', ZHOU Xue-ming””, ZHANG He-feng', TAN Ji-hua®”*, HU Jing-nan', CHAI Fa-he'

(1. State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences,
Beijing 100012, China; 2. College of Resources and Environment, University of Chinese Academy of Sciences, Beijing 100049,
China; 3. Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)

Abstract: Simultaneous collections of non-methane hydrocarbons (NMHCs) were carried out at 15 sampling sites including urban,
suburb and potential pollution areas in Cangzhou City in spring 2015. The results showed that NMHCs were generally higher in urban
areas than those in suburb and rural areas; the highest concentration of NMHCs was observed at Cangzhou High-tech zone (urban
area) ; the concentrations of NMHCs were significantly lower at rural sites than in most urban sites except Hejian site; vehicular
emissions were the main sources of NMHCs in Cangzhou; Cangzhou chemical fertilizer plant and Cangzhou oil refinery had no
significant influence on urban NMHCs during their shutdown period; Dagang Oilfield, with better oil and gas recovery systems, did not
have a significant impact on urban NMHCs. In general, alkanes, alkenes and aromatics accounted for 65% , 16% and 19% of NMHCs
in Cangzhou City, respectively; xylene (19% ), ethylene (14% ), toluene (11% ), propylene (5% ), isopentane (5% ) and
isopentene (5% ) were the most dominant contributors to ozone formation potential ; aerosol formation potential was mainly derived from
toluene (28% ), pinene (28% ), xylene(16% ), ethylbenzene (9% ) and benzene (9% ).

Key words: non-methane hydrocarbons ( NMHCs ) ; Changzhou; spatial variation; ozone formation potential; volatile organic
compounds ( VOCs)

4E H %242 ( non-methane hydrocarbons, NMHCs ) YN T AT v 28 A0S Yl die ™ B RS L X A
WS RN R EEWNE R EA LY (volatile IREEER, A=A, UL PM, o A ER R A TS Y vk
organic compounds, VOCs)'"'. 7EPHYGEANKIRST  BEE AT, B 2 i R U5 Y™ 5, X 35 5 1 M
T, NMHCs AT DL S8 (-OH) S A i3 8 7l NMHCGs V5 B — @ R AREE SCk[ 117,
KADEA2E R, BG5S R AR (NO, ) KR WM T 2014 4F PM, F3WREE R 88 pg-m ™, L
AL, R NMHCs Q28 | 22K ZHRRI = BUTIREE S SUB R bR 1. 52 %, RN T 2015 4EHL
R SR 25l i YA RO A R e BE I L Sh PO Ol 150 JTH. BRI N T LR A
SV (secondary organic aerosol. SOA)*~*) | [&] it
NMHCs H &R 734G W AR AP G825 60 AR T2 igrs 9. 2016-08-19; #84TBHS: 2016-12-05

. NPEREIEEEY

B EAN. NMHCs RIS A A B e L T

R, AR 5 o ARSI T L s 4 (201236909 ) s 1 5 T A BF S 3F 30 WA
, ; ’ (2016 YFC0208900 )

HEWC WA . TV ARBEHE ORI TR A ™ RS RE RS BE (1974 ~) 5 M BT, ERBEROTEOTR T
bep S ot Rk Uﬂi HHE, E-mail : duanjc@ craes. org. cn

ﬁkﬁ&% * @ﬁ%’ﬁ:%,]ﬂ mail ; tanjh@ ucas. ac. cn



1770 AN 5%

Bt 2% 38 &

128/ RV DO 5 8 /ST Lo A ey 1 1 or i R El DS
S5 THCRELT A S Z 15 , UL3h 42 VOCs HERTEA
RN, B T UG SN, 7 M T B A7 KA
FER | BRim AfE T2 HE VOCs B Talk 4k, S 4F
K, BN E BAAXTL R TN RIS R R
S VOCs, FEAIE NMHCs (975 Y RRAE , B 25 AR L R
TFIE T2 BREFE > (BT e M T 3 A ) s 2 i
NMHCs HYRF2S S3-An REFR A B 0. ASBIFGE 38 2o X v
T 15 A RAF A [RHUSRAE VR M T NMHCs 25
(] 4347 AL S BB 5T B % T fif
YN T NMHCs 75 Ye4RAE , LU M RS 30 T i
VOCs il R AA EE S E L.

1 #RE5FE

1.1 CRFESZERR

A M T NMHCs %5 [8] 23 455 FR AE , 18] B 40
T i 2 NMHCs 15 B4 U8 09 HETBURAAE A K 6 R 55
KARYFZM , ARWFIEILHEEL 15 RFRS. Hpiig
Befiyrms Bl R | AR RR G | A B A
4 AR R T T AR5 YRR AIE ; 22 0%
FER DX FEHX 2 AN RAE 5, A0SR Tl I & X 5 4
FRAE s TEAR B PE LI 4 A J7 e O Bk |y ki,
I AT B 4 SRR AR TR RR X H5
YRR 5 R SRAE 42 DA R A 7 XA v M T v 7

15 G U M AR RNV T T RUTT, R I R
=T VR X P 3k E A o, DL
AR B E KA TE | L SRl = Rk
HEPK T3 4 ATEAE TS YR AE a5 AR AR TS e IR
FTREXS Y T 75 G 152 00 5 R BT JH PG 3k 7 1 R
FER ALY M I RB AR X, 376 2 45 575 Y U5, AR
FRMN T DX 5075 Qe Ko BARCRFE S B DL
1 1.

X
Q- L U
LT I\
be ?‘ﬁiﬂlli — Wi
51__, ' R =T -\H-\""-\-..\__.
A iRk (TR
. .'I :."I ": II:' Ifiﬂ?f’ﬂ"-l M _ﬁ@ - —
[T L ."\ / | 7 |
whing AwEE——_| | e/ K
il | ’gf | 4 ko’ £
| % | — i A
! 9.3
Q | il
o et =

e

P o S |
#fF:mn —uf_,;%l

A et | . I 1y f-" )

El1 &MH NMHCs RESMENHRE
Map of sampling sites of NMHCs in Cangzhou City

IR

Fig. 1

F1 BT NMHCs 5% 5% s L R S A B 8]
Table 1 Information of location and data during the NMHCs sampling in Cangzhou City

I 24 R R (VA= SRR ]

MV 3 Py JERRIX. M PEHEPE 2.5 km 2015-04-27T09 ;14
T HBE LR AP R IRIX ARZ 116°51'38", b4 38°18'36” 2015-04-27T09 ;00
o= 24290 WX K2 116°52'20", 4645 38°17'1" 2015-04-27T09 :00
CiRTE 2 WX R4 116°50'42",db 4 38°1846” 2015-04-27T09 ;00
A ARk WX AR 116°49'70",JL45 38°16'51” 2015-04-27T09 :00
LTI RIX Tk X R4 116°56'7" L4 38°16'56” 2015-04-27T09 ;00
RATIX Tl X AR 116°47'45" L4 38°2022" 2015-04-27T09 :00
BT JERRIX B RE:117°19'24”,db 45 38°22'04” 2015-04-27T09 ;00
HH JERRIX L AR 116°47'58",4L4i 38°34759” 2015-04-27T09 :00
HEPSI] JERR X B R4 116°34'34” , db45 38°04'59” 2015-04-27T09 ;00
T[] T JERRIX B R4 116°6'47" L4 38°26'15” 2015-04-27T09 ;00
KAk TEAETS YL KAk 2015-04-27T08 ;13
bty TEAETS QLI bty 2015-04-27T08 ;26
K=" TEAETS YL K% 116°59'6", 645 38°13'24" 2015-04-27T10:30
Breeg TRAETS YL AL 5 i OB 2SI AL 2015-04-27T11 ;15

1.2 FEARE

KEEHWI N 2015 4E 4 A 27 H ZEi M1 10 4>
PRI 23 S0 W 3 o5 R B R A7 SR AR | SR BRI E] Ry

1709005 5345 5 AR 152 5 B 40 S o 5

B 77 AT R AL, SRAEERTE] S 4 08:13 ~11:15.
EH ke (NMHCs ) AR R 2L B3 E NUPRO 2



5 BB IR M2 NMHCs 25 [0 734 R AE 1771

A) 97-300 RYRAERERLE  RAR/THISEFE ENTECH
A 3100 B AT REGE O Ve A sl /R (>
99.999% )G VE 5 R ML 5. RAE I 212 4T T
SRFERT R i 2 I S AHET, 2 RAEHE T Y
SRS 5 [RA T Hr i 5GP 1], A4 R
IR ZY 3min. AR 26 ERR2E B )N Hi Bk
A2 i AT B b K Ak 27 [ 5 o 00 S0 00 = AT o 1R 0
BT, 0BT TAEAE— 9 58 .
1.3 ST

NMHCs ¥ & 189 73 Bt 76 BUk 46 3 52/ 63/ i i
AR EPA 4 TO-14 B0 5E 52K, 087 &1
i Sy HP-VOC B 4454 (60 mL x 0. 32 mm i.
d. x 1.8 pm), H R 40C £ ¥ 2 min, 2K )5 DL
6°C -min "' {1 40°C J+ & 230°C , FH# B 10 min. &S
PR 1.2 mLemin ™", 20 A 2O R 4 S kA oF
FEE M 250 mL. NMHCs 18 i %F B BR AL 5 RE 5 A0 15
B B) LA R S5 15 P A 7 e 1 - e € 5% Pl g i AR
g, A FRFE(Supelco TO-14 Calibration Mix)
T A 7 AN ) 3 b o i 28, Al 28 19 1190
FER KT 0.995.

2 ZR5itie

2.1 JBMITE 15 A RAE S NMHCs ¥ B 53 A K2 410
FHIE

M 2 AT LA N T NMHCs U4 i FTHL
Bl 438 W%t R BAL B A HE O v N T
NMHCs B HZRE Z — ; RAE L RALTT B AR AL
PE B v N T X FE B NMHCs 75 4I5S M AL A M
PRI T | R RE 5 NMHCs W A7 TH 5, {H 535 X
T RAE AR AR AN, 33k F2 B2 PR SR A 1 ]
WAL 3545 7 s SRR S5 R = T RV TE I A &
TG YLR 2z — (HS2BR NMHCs ¢ B 811, 3 55 I Kk s
TH R = SR EC T 45 58 3 1 A= T S it 5 < B
SRFE S B T ISk TR B AT BRI R T
W e A, LT KB EL SR A A U BE 2 B AR TR M T
DX RAE i MR B, e BV M Tl A9 NMHCs 7] g £ 22
K BT T X 7R 1 M T XA JLAS SRR A R X
NMHCs ¥ B fe i, 23X LT REAE 72 ¥5 VOCs 75
YL PEHERR.

MR A (F2) M T NMHCs Hhgeks | s
1 SRR AHCAR (4 48 B Ee B Ry e a0, FLrh bk 2
M 53.1% , Bkt 12.6% , J5 1% 15.6% F1 B 1%
18.7%.

ME 3 ATLIE i M T NMHCs i, BEde DL 2

—

T —

: | J e

B .

| k| | i gl

K | e S |

I PE st | R ERLman T

LT . : |

1 ﬁ | Pt 7 A 11 [i
T el 2, o}
— - Ll ) h

! TEHEIREAENG
A B
2 BT NMHCs 3R B T i E
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