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Emission Characterstlcs of VOCS fd st-alkanes from/Diesel Fgrklifts
ZHOU Wen-qln f LI’ Cheng , LIU Jun-wen' , ZHU Mﬁn—n GUI Xlao liang' | YU Fei' LIAd Sqng-di3u; JIAﬂ.NG Fan', LI Guang-hui' JIANG Binl-",u"".
ZHENG Juny' = |/ /d ' ' N

(Lenstitute for Enyironment.and Climate Research, Jinan Uilivefsity, Guangzhou 511443, China; 2. Research Center. for Eco-Environment Engineering, Dongguan Ur;iversity
of Techf)nology Donggudn 503808 ¢-China; 3. College'of Environment and Energy, South China University of Technology, Guangzhdtr'510006, China)

Abstra.ct Non=road dHesel ehicle exhaust is an important<emission %orurr’e thalmaﬂ" Xls air quality in China, yet knowledge regarding its chemical composition and potential
influence faglors remains lifited. Six typical forklifts were selected to sludy the effect of diesel particulate filters (DPF) on the emission characteristics of volatile organic
compounds/( VOCs) and n-alkanes using online monitoring of gaseous components combined with offline analysis. The results showed that oxygenated volatile organic
compounds (OVOCs) , olefins, alkanes, aromatic hydrocarbons, and halogenated hydrocarbons accounted for 26%-37% , 16%-36% , 19%-22% , 13%-21% , and 4%-
7% of the measured VOCs in forklift exhaust, respectively. The VOCs emission factors of low-power and high-power forklifts were(2. 47 £0.33) g+ kg "and (1.48 £0.24)
g+kg ™" respectively. The forklift exhaust emission factors of total VOCs without and with DPF were(1.94 0. 58) g-kg ™" and (2.08 +0.79) g-kg ™", respectively. Our
results showed that DDF exerted minor impact on VOCs emission. However, it is worth noting that DPF can efficiently remove some types of OVOCs components. For example,
the emission factors of acetaldehyde and acetone of the forklifts with DPF were reduced by 19% and 26% , respectively, compared to that of those without DPF. The carbon
numbers of n-alkane fractions showed a himodal distribution of C,-C ; and C,,-C;, , respectively, with C,5 being the dominant peak carbon. The average emission factors of
n-alkanes were (115 £34) mg+kg ™" (without DPF) and (53.7 £19)mg-kg ™" (with DPF), respectively, with a decrease of 53% , indicating that DPF can effectively
reduce the emission of n-alkane in the exhaust of forklifts. Our results can provide scientific support for the precise control of non-road construction machinery exhaust emissions
and the further improvement of regional air quality.

Key words; construction machinery; volatile organic compounds( VOCs) ; n-alkanes; diesel particulate filter( DPF) ; emission factor
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Table 1  Detailed information of tested forklifts
N T KL IR Fl/kg BEkg BUEDFAW BHETAERTE/

T1 B [E = CPC35-AG51 2017 4556 3500 37 2490

T2 B [E = CPC35N-RG51 2017 4555 3500 37 1712

T3 B & = CPC35N-RG51 2018 4 845 3500 37 1170

T4 ah & = CPCWG038798 2017 14 500 12 000 118 1613

TS a&h = — CA6DF3-16GAH3U 2018 14 500 12 000 118 858

T6 AN = CA6DF3-16GAG3U 2016 14 400 12 000 118 1658
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Fig. 1 Non-road construction machinery exhaust collection system
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