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Abstract . Intermedlate volatility organic compounds (IVOCS) have a significant contribution to the formation of secondary organic
aerosols ((SOA) in the atmosphere, but are not included in the current emission inventory. In this study, IVOC emissions from vehicles
are estimated for the Yangtze River Delta region (YRD) for 2017 based on two methods: the emission factor method and the IVOCs/
POA scaling factor method. Uncertainties in the estimated IVOCs emissions and the impact on their potential formation are discussed.
The results based on the emission factor method showed that the total vehicular IVOCs emission in the YRD in 2017 was 35800 tons,
and that the formation potential of SOA was an estimated 695 tons. IVOCs emissions from trucks accounted for >70% of total IVOCs
emissions in most cities in the YRD region. In terms of fuel type, IVOCs emissions from diesel vehicles were much higher than of those
from gasoline vehicles. Results based on the IVOCs/POA scaling factor method showed that the emissions calculated by different
combinations of IVOCs/POA ratios and POA/PM, , ratios that could vary significantly, with a maximum of 64.2 x 10* tons and a
minimum of just 5.2 x 10* tons. The resultant SOA formation potential was 1.55 x 10* tons and 1032 tons for the maximum and
minimum, respectively. This study shows that the results of IVOCs emissions based on different estimation methods are associated with
large uncertainties, which could directly affect the simulation results of SOA in subsequent air quality models. Therefore, it is
necessary to use different inventory results in air quality models and perform model evaluation of SOA in order to obtain more accurate
IVOCs emission inventories of vehicles in the YRD region.

Key words: intermediate volatility organic compounds ( IVOCs) ; vehicles; emission inventory; Yangtze River Delta; secondary
organic aerosols (SOA)
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Table 1 IVOCs emission factors used in this study
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E= i 1 [¥2 3 [ 4 5
SN R R 0. 092 87 0. 092 87 0.009 77 0. 008 09 0.00413 0.001 51
PRI IR 0.018 37 0.018 37 0. 004 24 0. 005 32 0. 005 32 0.002 21
REELE KAVREIRE 0.01671 0.016 71 0. 004 47 0. 004 47 0.025 53 0.002 31
NG 0.018 37 0.018 37 0.004 24 0. 005 32 0. 005 32 0.002 21
A2 0. 092 87 0. 092 87 0.009 77 0. 008 09 0.004 13 0.001 51
RO AR 0.072 0.072 0. 002 66 0. 002 66 0.003 33 0.002 72
R R -4 0. 060 72 0. 060 72 0. 060 72 0. 060 72 0. 085 74 0. 085 74
His R B 0.108 0.108 0. 003 99 0. 003 99 0. 005 0. 004 09
) R RS 0.091 08 0.091 08 0.091 08 0.091 08 0. 128 61 0.01122
ALY 0.108 0.108 0.003 99 0.003 99 0. 005 0. 004 09
TR -G 0.34478 0.34478 0.34478 0.34478 0.34478 0.01122
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Table 4  Scenario settings
LRy acs MR BR/ % T/ % L/ % POA ZHK TRk
S1D 27 28 30
S2D 40 40 39 2 [48]
S3D § 54 52 47
S 7
S4D 27 28 30
S5D 40 40 39 4.5 [49]
S6D 54 52 47
S1G 32 1.5 [12]
S2G N . 78
36 PO R 427 0
30 [49]
4G 78
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Table 6 IVOCs emissions from vehicles in the Yangize River Delta and their proportion of total emissions in each province
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Fig. 2 IVOCs emissions from vehicles in the Yangtze River Delta
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Fig. 3 Total IVOCs emissions under different scenarios
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