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Measurement and Study on the Atmospheric Trace BTEX in Beijing
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Abstract : At mospheric trace BTEX in Beijing was observed by a gas chromatography/ mass spectrometry in the latest 4 years. The di-

urnal , lunar and annual concentration variations of these pollutants were reported. In winter and spring , the diurnal profiles exhibited

two peak values corresponding to the daily rush hours 08 :00 ~10 :00am and 17 :00pm ; in autumn, there was the third peak value in

the night at 22:00 ; the highest concentration of BTEX in summer appeared in the midday and totally three daily maxima were in the
sampled day . In the lunar variation of the BTEX from 2000 to 2002 ,the average concentration was about (44. 1 £24.5) nmol/ mol( C

unit) , and the seasonal maximum value appeared in summer. The trend of BTEX was decreased greatly from 1999 to 2002 .

Key words :two step cryo focuses ; GC/ MS ;BTEX ;diurnal variation ; seasonal variation ; annual variation

[1~3]
(41 50 5
, ( VOCGs) . .
( BTEX) (51 BTEX
[6]
[7]
O ,
, .BTEX
(8] .
1 BTEX
[10].
[11]
BTEX 107 mol/ mol ,
[12] /
BTEX

BTEX .

( HP589011GC/

GC/ MS
10°°¢ 1012 (s,
1
1.1
/
5972 MSD ,Agilent )
( Tek mar )
( VERSA ), (
), (
), ( NUPRO
, 1000cm®,
200k Pa( Entech ) 0.1m
:2003-06-22 ; :2003-11-12
: (40222202) ;
01)

(1976 ~) ,

VICI
GAST

( KZCXI-S W



3 15
:1000cm®  500m® ( ,
SGE ) ( 99.999 %) ,
( 99.999 %) , BTEX 39 90 %, ( RT)
TO14 ( NIST R 30s, 100 % .
Scott ) . (2) , TOl14
1.2
(5 000cm®* min™ ") (5%10°° ~100x 107 mol/
, (100cm®* min™ ") mol) . 1
, 7 >0.98
CERN 1 BTEX n
15m . R 4 1400 Table I Calibration curve of BTEX
2 -
: ’ « <3), 1 c=4.01 x10*A-1.21 x10° 0.999
2h 2 c=5.14x10*A- 7.66x10° 0.994
3 €=6.92x10*A-1.78x10° 0.983
1.3 . / 4 () c=1.05x10"A-2.87x10° 0.983
( Trap) 5 €=5.37x10*A-1.46x10° 0.980
- 165C, 240 C, 4 min . )¢ (10" °mol/ mal) ; A e
( Cryo Focus Intelligent Interface- CFII) 9
-150°7C, 240 C, 1 min;
:40cm® * min~ ' ; (1.6 cm’* 2.1
min~ ! ; :80 cm®* min~ ! . 2001-11-
HP5890I1GC PONA 50m x 14( ) ; 2002-11-21 ( )
0.2mm X% 0.5pm ; GC 3 2000-04-30; 2002-08-20. s
:0C, 1 min;10 C* min~' <3 . 1 4
100 C, 1 min;5C* min"' 150 C;
12 °C* min~' 280 C, 33 min BTEX 3
(99.999 %) 08:00 ~10:00 17:00
R HP-220 He ( VICI R 22:00 .
) R 99.9999 % 3 12:00 ~16:00 22:00
241kPa(0C 1.6 cm®s min™ ") . .BTEX
( Direct coupling) , 2.
:290 C . [14] ,
HP5972 MSD 180 C ; (s
(EID) , :70e V., .BTEX
:2294 V( ) , 0 ~ ,
17 min,m/z 35 ~180 amu;17 ~ 33 min, (el BTEX
m/z 45 ~200amu. , 10:00
1.4 18 :00
(1) ,
( NIST98) . ,
NIST ( 130 000 , R
) 80 % 22:00



16 25
40 70
* X O H%
60 [
N~ O WHI%K £
"”E X . M "E 50 - 200248 H20H
éo sl g 40
2 HE 30 |-
® ok 20004£ 4 H 30H ® 20 |
10 H
0 0
0 2 4 6 8 10 12 14 16 18 20 22 0 0 2 4 6 8 10 12 14 16 18 20 22 0
KRR ] SKAERT )
50 50
*ZE RZF
401" 20014 11 5140 40 7 20024114 21H
c‘qg 30 - TE 30 -
g g
® L W g L
% 20 o 20
0 Mkk‘ al
0 | Il Il Il Il 1 1 1 1 1 1 1 1 1 1 1 1 Il Il Il Il Il Il l
0 2 4 6 8 10 12 14 16 18 20 22 © 0 2 4 6 8 10 12 14 16 18 20 22 0
KA 1) SRAERT )
1 BTEX
Fig.1  Diurnal variation of BTEX
2 BTEX
Table 2 Diurnal average concentration of BTEX
BTEX/ pg* m™* /BTEX /BTEX /BTEX ) /BTEX /BTEX /
64. 4 0.31 0.38 0.10 0.12 0.09 0.80
34.0 0.28 0.44 0.09 0.10 0.08 0.64
7.4 0.79 0.16 0.02 0.02 0.01 5.05
89.0 0.18 0.16 0.15 0.25 0.26 1.09
( 2) , BTEX , (56.2
1, ; +32.5) nmol/ mol ( (8ly,
, , (33.3 £19.3) nmol/ mol ;
, . (44.1 £24.5)nmol/ mol .
2.2 ( OH) [6.81
BTEX 2000 2002 . (31 ,
52 BTEX >
3435 ; 6.7 .8 ; BTEX
9.0 .1 ; 121 2 (171 ,
2. 1995 ~ 1996 ,BTEX
, (7.5%1.9)pgem™*; (]
(6.0i1.9)pg-m'3; 1998 12 2000 10
(3.4%1.6)pg*m > (2.4F1.0)pg*m™° 4 g1
(0.4~3.2) . . .
C 3 , BTEX



(36.8 £14.2) nmol/ mol .

3 17
BTEX , 2
BTEX
25 25
* i S
20 - 20 -
8 15| 815
2 E
ool STy
b, 10 2 10
N ALLIALIID B
0 Iﬁlﬁl L 1 L L L L L L 0 |VI||I_\|ﬁ| L L L L 1 |’I‘|
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
B B
12 12
¥ 3 ZH¥
10 - 10 F
T 8k T 8
g g
2 6 2 6
= i
8 4L ¥ 4L
il 14 il ﬁ
()II]I l::llj:ll ! Iﬁl ! 1 ! 1 Oﬁll—\I;‘I’I‘I ! ! 1 L ) ) )
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
B4 R
2 BTEX
Fig.2 Lunar variation of BTEX
100 400
- 80 | T 300 -
g 60 —‘g
5 S
\E “ \E 200 -
12| i g
¥ ¥ 100 |
20 k ’_‘F‘
0 L I I 1 I | }
e = ® % 1999 4 20004 2001 4 2002 4
3 BTEX 4 BTEX
Fig .3  Seasonal variation of BTEX Fig .4  Annual variation of BTEX
2.3 1999 BTEX
4 BTEX
1999 (224.8 £58.6) nmol/ mol. 1999 Hol 2000 :
,BTEX , 2000 2002 >
, (45.5%17.9) , ,
nmol/ mol .2000 1999 80 % ’
2001 2000 , .2000 ~ 2002
(60.6 £28.0) nmol/ mol. 2002 , BTEX ;



25

(D

(3)

HP5890I1GC/ 5972 MSD

1012
BTEX s

(2) BTEX

,BTEX BN

5 N

BTEX

32.5)nmol/ mol, >

(4) BTEX 1999 ~2002

2000 1999

s

80 %, N

3 BTEX

LAPC325m

Christensen C S, Palmgren H Skov F. C5 ~ C8 nom methane hy-
drocarbon measure ments in Copenhagen : concentrations ,sources
and e mission estimates[ J]. The Science of the Total Environ-
ment ,1999 ,5:163 ~171 .

Elson Derek. Smog Alert - Managing Urban Air Quality[ M].

(]

[14]

[15]

[18]

London : Earthscan Publication Ltd, 1996 .50 ~100 .
Read R, Read C. Breathing can be hazardous to your health[ J].
New Scientist, 1991 , 23 (2) : 34 ~37.
[J1. 1996 ,9(3) : 26 ~29.

[J1.
Seinfeild John H, Pandis Spyros N. Atmospheric che mical and
A Wiley In-

,2000,5(1) :13 ~19.

physics : From air pollution to climate change[ M].
terscience Publication, 1997 .277 ~ 282 .
[J1.
,1994,7(3) :63 ~ 69 .
[ M]. ,1989 . 48
~53.
Ferrai C P,Kaluzny P,Roche A, et al. Aromatic Hydrocarbons
and Aldehydes in the Atmosphere of Grenoble [ J]. France
Che mosphere ,1998 ,37(8) :1587 ~1601 .
Ivan L Gee, Christopher J Sollars. Ambient air levels of volatile
organic compounds in Latin American and Asian cities[ J].
Che mosphere , 1998 ,36(11) :2497 ~ 2506 .
Nelson P F, Quigley S M. The m,pxylenes : ethlbenzene ra-
tio. A technique for estimating hydrocarbon age in ambient at-
mospheres[ J]. Atmospheric Environment, 1983 ,17(3) 659 ~
662 .
> . [J1].
,2002 ,22(5) : 442 ~ 446 .
> s GC/ MS
[T]. ,1996 ,17(4) : 25 ~33.
[J].
1994 ,15(4) :239 ~ 244 .
[J1]. ,28(1) : 43 ~46.
.. ( NMHC)
[J1.
Wang Yuesi, Zhou Li, Wang Mingxin. Trend of Atmospheric

1994 ,14(1) : 6 ~11 .

Methane in Beijing[ J ]. Che mosphere- Global Change Science ,
2001 ,3:65~71.

[J1. ,2002 ,23(3) : 9 ~13.





