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Abstract : A determination method was developed for the quantification of polar organic compounds in at mospheric fine particles in Bei-
jing City by GG MS. The optimally reactive conditions of two derivative methods were set up. The related coefficients ( R*) of stan-
dard curves were 0.995 ~1.000 . The precise of the GC MS was 1 % ~10 %, and the quantified detection limits ranged from 0.1 to
4.0 ng*pL”" depending on the various standard compounds . The percent relative standard deviation of standards and atmospheric
samples were 3 % ~ 20 % and 3 % ~ 17 %, respectively. The methods were applied for Beijing fine particle samples in summer, fall,
and winter in 2002 . Total 42 polar organic compounds were identified and quantified , including 30 n-aliphatic and n-alkenoic acid
species , 5 aliphatic dicarboxylic acid species , 3 monosaccharide anhydrides, 3 steroids, and benzoic acid. The sources of these com-

pounds were discussed .
Key words :at mospheric fine particulate matter ( P M, 5) ; polar organic compounds ; derivatization; GC MS
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) 1.2
1.1 125 mL , 60 mL , ,
:6890Plus/5973N GG MS 5, 20 min, 3 ,
( Agilent )~ ( 2 s
) .\EYELA SB-1000 N 2~3 mL, , 1
1000 ( ) mL , ,
( Lab- Line Instruments, Inc., USA) .
( HPLC/ Spectro, Tedia, 1.3
USA) . (300 uL) 5 mL
210 % / ( BF;/ , BF;/ CH, OH 1 ~2 mL.
CH; OH) N,O -( )- , 80 C 30 min . ,
(BSTFA) ( TMCS) , , . 3
99: 1( Sylon BFT)( Supelco, USA) . , 200 uL,GC
(99 %, Aldrich, USA) . MS
( 1 Cy4 Ds) ( Aldrich, USA) . (300 pL) 5 mL
(C8 ~ C24) (99.2% , . BSTFA/ TMCS
~99.9 %) . (99 %) - (99 %) 200 ~ 500 uL. , 85 C
( Aldrich , USA) ; (C25 ~ C31) 40 min. , 200
(99 %) - (98 %) ( Sigma, uL,GCG MS
UsA) ; (> 99 %) - 1.4 GC MS
(99 %) & (97 %) ( Fluka, USA) ; ,
(95 %) (95 %) ( Acros Organics , USA) . ) L.
1 GG MS
Table 1 ~ Operating conditions for GG MS
( GO) ( MS)
( 299.999 %) EI
DB-5MS (J& W) 70e V
60mx0.25mmx0.25ym 230 C
/ Agilent 7673 100 150 C
1uL, Scan/ SIM Scan
300 C 50 ~550amu
1.0mL/ min 60 C 2 min 2.96 Scans/sec
300 °C, 6 'C/ min 1600
300°C 30 min 100
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, ; @
1 1 Cyy Dsg 1
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Fig.1  Extract ion chromatogram of fatty acids and diacids detected in at mospheric fine particles in Beijing
( Compounds labeled F and di denote fatty acids and diacids , respectively)
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) . Thermal Anderson (QM A,Cat No.1851865)
PM, s 1.13 m** min" ', 2.
What man 20.3 cm x 25.4 cm
2 PM, 5 /ng'm'3
Table 2 Concentrations of polar organic compounds in P M, 5 in Beijing/ ng* m~*
2002-07 ~2002-08 2002-10 ~2002-11 2003-01

F6 3.22 0.95 9.29 3.93 7.28 3.41
F7 2.47 0.87 4.64 3.26 3.97 1.82
F8 10.79 2.6 9.93 7.6 7.71 3.57
F9 2.8 0.98 5.69 5.52 3.64 2.21
F10 5.45 1.3 4.14 2.87 3.26 1.25
F11 0.54 0.18 1.48 0.92 1.71 1.04
F12 3.05 1.04 5.92 3 5.79 1.94
F13 0.62 0.2 2.11 1.36 2.09 1.07
F14 8.38 2.71 16.89 7.38 10.8 3.31
F15 3.65 1.36 7.16 4.11 6.2 2.71
F16 138.37 37.48 222.71 77.24 154.95 34.7
F17 5.62 2.29 8.12 4.58 6.36 3.08
F18 53.15 16.48 93.43 32.95 62.82 18.27
F19 1.31 0.53 3 2.07 3.62 2.28
F20 6.61 2.49 14.04 7.71 9.82 3.42
F21 2.07 0.93 4.45 3.75 4.02 2.5
F22 11.86 5.03 21.65 13.44 15.01 5.97
F23 3.55 1.76 7.13 5.87 4.8 2.77
F24 9.67 4.19 22.16 14.82 16.97 7.55
F25 2.52 1.32 4.06 3.04 3.27 1.94
F26 6.37 3 14.81 9.15 14.57 7.33
F27 1.91 1.3 1.93 1.23 1.44 0.83
F28 9.96 6.55 11.34 6.79 7.29 2.88
F29 1.62 1.16 1.66 0.92 0.75 0.23
F30 10.48 8.1 9.13 6.28 3.43 0.63

F31 0.93 0.75 0.92 0.77 0.27 0.1
F32 6.93 6.48 4.38 3.99 1.49 0.42
F16: 1 0.45 0.37 6.86 3.16 3.47 2.52
F18:2 2.83 1.11 75.43 47.87 61.99 38.92
F18:1 2.14 0.74 37.45 20. 4 33.6 15.51
dr C6 2.62 1.25 4.59 3.42 2.5 1.14
dr C7 1.93 1.06 2.09 2.14 0.7 0.48
dr C8 6.08 2.53 5.98 2.51 2.56 1.4
dr C9 36 13.07 33.01 20.08 14.16 4. 41
di- C10 2.16 0.81 2.58 2.2 0.95 0.71
Bemracid 0.9 0.42 2.15 2 2.41 1.78
GAL 2.63 2.25 39.73 40.92 28.21 21.91
MAN 3.17 2.49 25.74 25.53 17.63 14.14
LEVO 33.91 22.35 116.73 82.18 77.51 54.39
CHOL 0.18 0.26 2.9 1.65 1.84 0.6

STIG 3.48 3.08 2 1.1
SITO 1.78 0.63 10.72 10.81 7.14 4.11
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