16 5 Vol .16, No.5
2005 10 JOURNAL OF APPLIED METEOROLOGICAL SCIENCE October 2005
VHCs
(
, 100081)
Tenax TA — — s
C2~Cl0 ( VHCs) 2000 9 2003
8 113 55  VHCs , 26 19
10 . TVHGCs 364.3 £99 .3 pg/ m® ;11 , 546 .9 *
353.5 pg/ m*,8 , 251 .8F152.4 pg/ m’; 30 %,
10 % ; ,
VHCs
, ( VOCs)
SOZ9NOX’03 [1~3]5 5
[4-5]
(VHGs) VOCs 80%. VHCs ,
[ OH] , ( OxHCs) , 61,
OxHCs NO NO, , (o} (71, VHCs
[ OH], CH, (81, ,VHCs 0,
B 03 ,CH4
[9~10]
VOCs [1I1=151
1
1.1
,2001 9 11~13 (I),11 21 ~ 30
(1),2002 1 30 ~2 4 (1IN, ,
40 m 9 9 9 9
200 m. 2003 8 9~24 (IV), 200 m
* ( TG1999045700) (2004 DFA06100)
2005-01-14 ,2005-03-07
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, 35 >
400 m, ,2001 9 11~13 (V),
> m, >
1.2
6.9 mm, 90 mm, (@] Teflon Tenax TA
(200 mg,60/80 , Alltech) TDX01 (150 mg,80/100 ) . Tenax TA
( ( ) s 48 h, 300
(® , 100 ml/ min , 5h, . TDX01 500 C
, 100 ml/ min , 6 h.
350 C,50 ml/ min 15 min,
1.3
Qz2 ( ) (0~
100 ml/ min) . Tenax TA s 30 ml/ min, 20
min . 2 m. 3 4
. 90 % )
K,Cot'el, , , 25 ml ,
4 C (7,
, VHCs , (0 T,101 .3 kPa)
1.4
sl Autosystem XL
( Perkimr Elmer) , ( FID) . 1 HP-PLOT/ AL, Os ,
50 mx0.32 mmx8.0 pm; 2 SGE-BP1 ,50 m*x0.22 mmXx1.0 pm., He R
2.5 ml/ min. R 55 C, 15 min, 5 °‘C/ min
170 C, 15 C/ min 200 C, 8 min, 48 min.,
250 T, ( ATD 400 ,Perkim Elmer) , 300 C,
325 C, - 30 C, 175 C, 200 C,
N, , 56 VHCs (50/100x10"° ’C,Scott Specialty Gases ,USA) .
, / , 1x10°°C,
5%, r :0.995 ~0.9999 .
2
2.1 VHGCs
5(I - V) 35 d, 113 ( ) .
C2~Cl0 55 , 26, 19 10 ( 1.
1 , 76 %,

s

81 % ,66 % ,83 %,
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, 96 %, (B) 100 % . 8.5pug/m, . .
7.8 ug/ m,6.9 ug/ m,13.8 ug/m’ . 11
10 pg/ m*, 1. 5 . . . .
. o
. . . 1,2.,4—
[4.,12]
1 VHCs
Mugrm™®) 1% Mugem 3 %

1 ethane 20.9 98 32 benzene ( B) 30.7 100
2 ethylene 31 .4 97 33 cyclo hexane 6.7 60
3 propane 29.0 93 34 2- methylhexane 2- 5.0 85
4 propylene 16.5 80 35 2 ,3- dimethylpentane

5 iso butane 9.1 86 2,3 8.5 79
6 mr butane 5.0 79 36 3- methylhexane 3- 5.1 96
7 t2-butene -2- 8.6 42 37 2,2 ,4 trimethylpentane

8 iso butene 11.2 70 2,2 .4 5.1 92
9 1-butene 1- 9.9 87 38 m heptane 5.3 95
10 cis2-butene  -2- 4.3 57 39 methylcyclohexane 3.2 88
11 cyclo pentane 8.0 64 40 2,3 4 trimethylpentane

12 iso pentane 24 .4 53 2.3 .4 1.4 41
13 I pentane 7.6 90 41 toluene ( T) 35.0 98
14 2- nr 2-butene 2- -2- 2.6 67 42 2- methylheptane 2- 7.9 82
15 cyclo pentene 1.9 73 43 3- methylheptane 3- 2.9 88
16 t2-pentene  -2- 3.3 40 44 m octane 5.7 99
17 3- nr1-butene 3- nrl- 3.9 43 45 ethylbenzene( E) 8.4 96
18 1- pentene 1- 7.1 46 46 m,pxylene (X) , - 20.7 92
19 cis-2-pentene  -2- 2.2 59 47 styrene 12.8 85
20 2 ,2-dimethylbutane 2 ,2- 2.3 80 48 o xylene( X) 9.4 92
21 2 ,3-dimethylbutane 2 ,3- 4.1 61 49 Ir nonane 5.2 84
22 2- methylpentane 2- 5.9 78 50 iso propylbenzene 2.5 63
23 3- methylpentane 3- 6.2 72 51 1 propylbenze ne 33 85
24 isoprene 4.4 65 52 a- pinene a- 4.5 54
25 4 nrl-pentene 4 -1- 1.9 93 53 1,3 ,5-trimethylbenzene

26 2- mr1-pentene 2- -1- 1.7 98 1.,3,5 4.2 45
27 1 hexane 5.9 92 54 B pinene g 6.9 48
28 t-2-hexene -2- 4.9 62 55 1,2 ,4-trimethylbenzene

29 cis-2-hexene -2- 3.9 72 1,2 .4 4.2 45
30 methylcyclopentane 6.0 92 8.5 76
31 2,4 dimethylpentane 2 ,4- 4.4 49

, “1~26” PLOT . FIDI #27~55" BRI , FID2
2 . . . . . BTEX TVHCs
TVHCs 364.3%£99.3 pg/m’, . .

152.0 £41 .0 pg/ m*, 81 .1 £37.5 pg/ m’ ,130.8 £35 .4 pg/ m’,
120.3 £32.5 pg/ m’,

42 % ,22 %

36 % .

78 % o ,

,C2,C3,C10

,BTEX

BTEX

o

C6

°

(1]

°
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2 VHCs NN BTEX ug/ m’
I(6) 1(32) 1T 23) IV( 46) V(6)
182.5 206 .9 150.5 88 .4 132.0 152.0 +41 8
71 .9 146 .0 93 .5 56 .5 36 .9 81.1 £37.5
94 .5 194 .3 120.0 104 .3 141 .0 130 .8 £35 .4
(B) 20.5 47 .1 32.8 21 .1 32.2 30.7+9.7
(T 28 .5 60 .0 39.6 26.0 21 .1 34 .4%14 .2
(E) 5.3 12.2 8.0 10.8 11 .4 9.5%2.5
(X) 17 .8 40 .4 24 .1 12.8 42.0 27 .4%11 .8
BTEX 70 .1 159.7 104.5 70 .7 106 .6 102.3£32.7
TVOCs 349 .0 546 .9 363 .6 251 .8 309 .8 364.3 199 3
12 . C5,C8,C7,C4,09, 10,9,7,6.5 .
VHCs ( 3) ,C6~C8 , 57.8~60.0 pg/ m’.
C2, 52.1 pg/m’, ClO , 11 .4 pg/ m’ . 2 ,
C3.
3 TVHCs g/ m’
1 I il v \Y%
C2 54 .3 81 .4 58 .4 28 .5 38 .1 52.1 181
C3 47 1 44 9 36 .9 16 .9 34 .3 36.0+10.8
Cc4 36 .1 51.0 29 .9 17.5 22.3 31.4%11.8
C5 40 .5 45 .3 41 .4 17 .8 12 .4 31.5%13.6
C6 46 .9 107 .5 43 .6 42 .5 59.3 60.0 X245
C7 49 .9 97 .6 63 .9 45 .1 32.3 57.8 122 .4
C8 41 .5 86 .4 57 .1 53.5 57.3 59.1 *14.8
9 15.0 28 .1 8.3 26 .4 28 .8 21.3£8.3
C10 17 .8 4.9 3.1 5.6 25 .4 11.4x8.8
2.2
2.2.1
, 4, 08 :00( , ) ,10:00,14:00,16:00.
3, 07:00,12:00,17:00. , VHCs
. 28 , 317.7 pg/ m’,
462 .3 pg/ m’, 16.3 pg/ m’ . ( 1.
07:00 08:00 , , , ,
30 %. , , ,
, 25%. 10:00 , ,
, , 45 %. ,
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200 (a) (D) J(¢)
' .. 1 : 1 4 16:
0O2001-11-27 @2002-01-30 W2001-11-30
2.2.2
I~V , 3 (V) .l il IV
, 401 .9 pg/ m* ,363 .6 pg/ m* ,251 .8 pg/ m’ . ,
, 11 ,
, . , I\
, ) , OH ,
,  VHGs R , 1115 315
RIENII , 455 3 pg/m’. 1 (V) .IV
, 303.5 pg/m’ . 30 %.
VHCs VHCs
, 40 % ~ 45 %, 24 % ~
26 %, 32% ~33%.
35 %, , 42 %,
2
VHCs
(1 .00y . (1 ,C2
~C7 80 %, NI , 1 I m v v R
C4 ,CS ( IV) BC2eCisC4imCseComC7mCEmConCI0
2~C5  30%, , 06~ C8 2 VHCs

60 %,
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2.2.3 VHGCs
1.V , VHCs
: . . TVHCs
349 .0 pg/ m® 309 .8 pg/ m’, 10 %. , VHCs
.. , . (C2~C5)
3 BTEX ,
: BTEX

’ 3 (BTEX)
2.3
VOCs
GC/ MS( FID) . (14151 1996 7
237.7 pug/ m’. 1998 9 2001 4 NMHC (20 ~
910) x10°°C, 360 x10°°C. 270 x10°°C, 350 x10°°C,
460x10°7C. 2002 11 2003 4, VOCs 244 .5 &
7.1 pg/ m’ . 2003 VOCs 547 .4 pg/ m’ .
, (1, BTEX. 4
BTEX . 4 , BTEX
1998 ,2001 ~2003 BTEX 30 %,
. VHCs (241 (1982 ) 279.9 pg/ m’,
(1991 ) 3323 pg/m’, (1993 ) 501 .2 pg/ m’, , 2001 ~
2003  VHCs 20 80 ~ 90
4 (BTEX) ug/ m
Benzene Toluene Ethylbenzene m ,p Xylene o Xylene T-BTEX
1998 35 46 10 37 23 151
[y 1996 33 .8 62 .0 15.6 38 .1 18 .2 167 .7
[20] 1987 21 48 11 9 22 111
2] 1986 31 56 4.2 5.9 13 110 .1
[22] 1998 3.8 14 3.8 3.6 11 36 .2
[23] 1998 6.3 34.9 5.5 8.9 3.9 57.2
( ) 2001 ~2003 30.8 35.0 8.4 20.6 9.4 104 .2
[1] R 1999 1 BTEX 400 pg/ m>, 1998 2.7 . 1999

~2002 [131 (36.8~224.8)x10"°C.
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3
(1) 2000 9 2003 8 , TVHCs
364.3 £99 .3 pg/ m’. 113 , 13 TVOCs
(0.6 mg/ m’), .
(2) ,TVHCs 10%. 4
3 , , , , 60 % .
30 %.
(3)  VHCs NN 42 % .22 % ,36 %,
9 52 %, 43 %, 21 %, 12%. BTEX
, VHCs ,
. BTEX 78 %, , ,
66 .4 %.
(4) , , VHCs
1 s s s - - . ,2000 ,5
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THE PRELI MINARY STUDY ON MEASURED RESULTS OF
AMBIENT VHCs IN BEIJING AREAS

Wang Mulin Cheng Hongbing Ding Guoan
( Key Luboratory for At mos;ﬂwric Che mistry , Center for At mos]ghere Watch and Services ,
Chinese Acade my of Meteorolthicul Sciences , CMA , Bei]‘ing 100081)

Abstract

The variation of at mospheric concentration of C2 ~ C10 volatile hydrocarbon compounds

( VHGs) is measured out in Beijing areas using Tenax TA and Carbosieve sorptiomther

modessorptiorr capillary gas chromatography . 113 samples are collected during the period of

Septe mber 2001 to August 2003 . 55 VHCs species are detected including 26 alkanes,19

alkenes and 10 aromatics . The average mass concentration of VHCs is 364 .3 199 .3 ng/ m? .

The seasonal peak value is 546 .9 £353 .5 pg/ m® which appears in autumn . The valley value

appears in summer which is 251 .8 X152 .4 ng/ m® . The VHCs average concentration is 30 %

in the heating season more than that in the nom heating season. The average concentration in

the urban area is 10 % higher than that in the suburbs. There are the significant daily varia-

tions of VHCs in Beijing. Results show that the polluted levels of ambient air depended

mainly on the vehicle e missions and the meteorological conditions .

Key words : Thermal desorption Capillary gas chromatography Volatile hydrocarbon com-

pounds Special and te mporal distribution





