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Abstract Orgamc ids inf Lmosphenc particulate malter ar are, w1d¢1y mv;ﬁved f‘n varigus physical and chemlcal dtlons in the atmosphere and contribute gledtly to'the fo ation of

a

secoﬂ'aary wgamc laerosols and haze pollutions. Therefote, tjne (‘ohcemrat q-'dlstrlbutlon characteristics , sourc?5¢ and §econdan formation of organic acids in particulate hitter are of
great?lgmﬁcérice for furlhd"-l-l'“ estlg_atlon of organic aelt)sols and thelr. secondar} transﬁrmatlon Fine particulalé matter (PM, ;) samples were collected in Zhengzhou, and three types
of orglim(' amds 1nc}idmg dl(a&boxvh(‘ acids, fatty acids ,r_and resm‘amda- Weresa ahzed to explore their species distribution, seasonal variations, source contribution, and
secoﬂdapy g@'ﬂ'fatmn Malonlc acid (di-C,) and succinate acid (di-C,) wefethe most abundant in the identified dicarboxylic acids, which showed obvious seasonal variations in the
order of su‘rﬁmer > autumn > winter > spring. Fatty acids had the highest concentration in winter and the lowest concentration in spring, showing obvious bimodal advantages, with the
most abﬁndant compounds heing palmitic acid and stearic acid (C,,). Principal component analysis and multiple linear regression (MLR) were used to analyze the source of organic
acids in PM, ; in Zhengzhou; the results showed that 35% of the organic acids came from combustion and traffic sources, 24% from cooking sources, 23% from secondary formation,
and 17% from natural sources. The ratios of the selected marker species (i. e. , di-C,/ di-C,, F/M, and Cyg,/ Cw) were used as tracers for the secondary formation of the organic
aerosol and its aging process. The results showed that the photochemical reaction was intense in summer, and the proportion of organic aerosol aging or secondary production was
high, whereas the photochemical reaction was weak in winter, and the aging degree of organic aerosol was low. Correlation analysis and MLR were used in combination to quantify the
relative contribution of gas-phase oxidation and liquid-phase oxidation to dicarboxylic acid formation, and the results showed that gas-phase oxidation played a dominant role in the
sampling period (accounting for 58%) , especially in summer (61%).

Key words: dicarboxylic acids; fatty acid; secondary organic aerosol; secondary generation; gas-phase oxidation
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Fig. 1 Location of the sampling site in this study
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Table 1~ Average concentration of organic acids and their related components in PM,  of Zhengzhou during the sampling period
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