24 1 2012 2

12 2 3% 4 4 4 4
(1. 530004; 2.
100049; 3. 100084; 4.
510640)
/ / ( GC/C/IRMS) NaHS0,
s°cC 0. 11%o ~
0. 35%0 ( <0.50%0)
s°C ( -34.21 £0.27) %o
( =31.23 £0.16) %o
; ; / / ; ;
:0657.63 B :1006-2009( 2012) 01 — 0032 - 06

Study on Analytical Method of Carbon Isotopes for Acetaldehyde in Ambient Air
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Abstract: A method was described for determination of carbon isotope composition of acetaldehyde in ambi—
ent air together with combined gas chromatography/combustion/isotope ratio mass spectrometry ( GC/C/IRMS) .
Through acetaldehyde via NaHSO; and cysteamine derivatization it was found that no carbon isotope fractionation
occurred during derivatization reaction process ( the differences between measured and calculated acetaldehyde
derivatives were 0. 11%o to 0. 35%0c within precision limits of GC/C/IRMS system) . By determining carbon iso—
topic compositions of cysteamine and acetaldehyde-cysteamine derivative 8" C values of acetaldehyde in ambient
air could be calculated through a mass balance. Using the method almost identical 5" C values for acetaldehyde
in ambient air were found at the same site (they were ( —34.21 £0.27) %o and ( —31.23 £0. 16) %o at two dif—
ferent sampling sites respectively). The method could be used as an effective tool to provide valuable informa—
tion on different sources of acetaldehyde in ambient air.
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Table 1  Carbon isotope effect for the gaseous acetaldehyde in derivativzation processes

8CY /%o
pl(pg* m™3) P) ® 0 A®
S 7198 ~26.00 £0. 13 ~26.77 £0.08 -26.58 0.19
360 ~26.47 0. 13 0.11
7.2 -26.76 0. 14 0.18
2 7198 -29.66 +0.11 ~28.64 +0.02 -28.41 0.23
1 440 ~28.76 £0.03 0.35
720 ~28.76 £0.07 0.35
7.2 -28.74 £0.10 0.33
@ PDB( Peedee Belemnite) ;@ GC/C/IRMS 5
'® ( -27.16 £0.02) %o( EA/IRMS )
GC/C/IRMS 3 HO) (5) ' ®
2.2 —34.02%0 (9: 00—
15:45) (16: 15—=8: 40)
2, 2 (-31.12£0.24) % ( -31.34 =
o 0.20) %o
(8:00—20:00) (20: 00—8: 00) o

—-34. 52%0 ~ - 34. 00%o
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Table 2 Comparison of carbon isotopic composition of atmospheric acetaldehyde at two different sites

5 CD /%o

7 21 8:00—7 21 12:00
7 21 12:00—7 21 16:00
7 21 16:00—7 21  20:00
7 21 20:00—7 22 8:00
12 10 9:00—12 10 15:45
12 10 16:15—12 11  8:40

-30.58 +0.17 -34.00 +£0.34
-30.84 +£0.12 -34.52+0.24
-30.78 £0.16 -34.40 +£0.32
-30.59 +0.13 -34.02 +£0.26
-29.14 +£0.12 -31.12+0.24
-29.25+0.10 -31.34+0.20

@ PDB( Peedee Belemnite)

GC/C/IRMS NaHSO,

0.20%0 ~ 0. 34%o)
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