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Abstract: Acetaldehyde ( CH;CHO) is the most abundant carbonyl compound in the atmosphere and vehicle exhaust emissions are one
of the most important sources. In this study automobile emissions were characterized using CH;CHO carbon isotopic ratios. Vehicle
exhausts were sampled under different idling states and CH,CHO carbon isotopic rations were measured by gas—chromatograph—
combustion-isotopic ratio mass spectrometry ( GC-CARMS) . CH,CHO directly emitted from stand-alone engines ( gasoline and diesel)

running at different loads were sampled and measured concurrently. The samples were measured with HPLC for analyzing CH,CHO
concentrations. The carbon isotopic ratios indicated that both production and consumption of CH,;CHO occurred in the engine. The
isotopic fractionation ( &) between CH;CHO isotopic ratio and fuel isotopic ratio was depleted ( —1.4%o to —0.4%0) when the engine
was operated with lower load (i. e. lower cylinder temperature) . This result showed a dominant production of CH;CHO. In contrast the
isotopic fractionation ( &) between CH,;CHO isotopic ratio and fuel isotopic ratio was negative ( 0. 5%o to 1. 5%0c) when the engine was
operated with higher load (i. e. higher cylinder temperature) ; this showed a dominant consumption of CH;CHO. The 8" C data were
significantly influenced by engine combustion cylinder temperature and catalytic converter but showed no correlation with CH;CHO
concentrations. The CH;CHO carbon isotopic ratios in vehicle exhaust varied from —29.1%0 to —24.4%o with average of —26.5%0 +

1.6%c while the §°C of CH,CHO from gasoline vehicles and

1 2014 -01 -07 1 2014 -06 - 11 diesel vehicles varied from - 25.9%0 to - 24.4%o ( average
(41073012 41025012) =24.9%0 + 0.5%0) and — 29.1%0 to - 27.0%c ( average

(1986 -) huping_cas@ foxmail. com. —28.0%0 + 0.6%0) respectively. The §”C of CH,CHO from

* (1974 -) vehicle exhaust and biogenic emissions in southern China were

wensheng@ gig. ac. cn different which might provide valuable information for source
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identification of atmospheric CH; CHO in southern China. Using the proportion of mole concentration CH,CHO/CO,

emission factors for

CH,CHO were calculated for gasoline and diesel vehicles. They were determined to be ( 13 +16) mg/L. ( HCHO mass versus fuel volume)

for gasoline vehicles and (169 +106) mg/L for light-duty diesel vehicles in Guang zhou.
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Table 1 Details of gasoline vehicles and diesel vehicles tested
/ /L kW /a /km kg
A 4 2.3 6. 00 110 000 —
B 4 2.3 6.50 193 000 —
C 4 2.0 5.00 600 00 —
D 4 2.0 4. 00 136 000 —
E 4 1.8 2.50 63 400 —
H 4 70 0.50 7 646 3 600
1 4 68 5.00 400 000 3 300
J 4 68 1. 00 50 000 3 300
K 4 68 4. 00 200 000 3 300
L 4 88 2.00 80 000 5 000
M 4 88 0.25 13 000 5 000
N 4 88 1. 50 50 000 5 000
0] 4 68 4.00 18 000 3 300
5 000 r/min( ) Auto-5
@( CO) ¢( CO,) .( NO) .¢( HC)
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600 r/min 2 4-
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Table 2 Overview of stable carbon isotopic
composition of acetaldehyde
8" C/%o
—29.1~ -24.4
-26.4+1.6
-29.3~-29.2 21
-21 21
-34.3~ -30.8 6
-20.9+0.4 2
~26.7+0.7 2

8"C ( =1.4%0 ~ —0. 4%o)
(0.5%0 ~ 1. 3%0)
( )
s"°C 3. 7%o
( =0.1%o0) . s"°c
b) 8" C - 29. 1%0 ~
—24. 4%o ~26. 5%0 * 1. 6%;
~25.9%0 ~ —24. 4%o —24.9%o +

0. 5%o; =29.1%0 ~ —27. 0%
—28. 0%0 + 0. 6%eo.

8"C

(13 £16)

10

11

12

8" C
c) 8"C

(169 £106) mg/L.
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