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Abstract: As an important component of organic matter in the atmospheric particles, oxalic acid is considered to be formed from the in-
cloud aqueous-phase reactions. However, there is no convincing evidence for the main factors affecting its formation. This paper
systematically analyzed the dicarboxylic acids in cloud water and cloud interstitial particles in a mountainous area of southern China,
including linear saturated dicarboxylic acids (C,-C,), branched dicarboxylic acids (iC,-1C,), unsaturated dicarboxylic acids (maleic acid
(M), fumaric acid (F), citraconic acid (mM)), and multifunctional carboxylic acids (malic acid (hC,), pyruvic acid (Pyr) and glyoxylic acid

(0C,)). The results show that: (1) The concentrations of oxalic acid in cloud water and cloud interstitial particles are 431 pg/L and 27.28
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ng/m’, respectively, accounting for 78.9% and 70.0% of the total linear saturated dicarboxylic acids, and 2.4% and 1.1% of WSOC (water

soluble organic carbon), respectively. (2) The percentage of oxalic acid in the total dicarboxylic substances in cloud water is significantly
positively correlated with C,/(C;-Cy), C/(iC,-1Cy), C,/(hC,#+Pyr+wC,) and C,/(M+F+mM) (R* = 0.47-0.76, P <0.01), indicating that C;-C,,

iC4-1Cq, hC+Pyr+oC, and M+F+mM are important precursors of oxalic acid in cloud water. (3) The influence of the precursors,

temperature, and the properties of cloud water (liquid water content of cloud water, pH, chemical composition) on the variation of oxalic

acid is assessed by random forest and multiple linear regression analysis. The results show that the precursors contribute the most (79%) to

the variation of oxalic acid, among which hC,+Pyr+®C, are the major precursors. The second is the properties of cloud water, accounting

for 20%, while the influence of temperature is 1%. The results show that the in-cloud process is an important pathway for the formation of

oxalic acid, and its formation process is affected by factors such as precursors, cloud water properties and temperature.

Keywords: oxalic acid; dicarboxylic substances; aqueous reaction; secondary organic aerosol; cloud water; cloud interstitial particulate
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Table 1 Concentrations of dicarboxylic substances in cloud water and cloud interstitial particles in the

background mountainous area of southern China in winter in 2020 ng/m’
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BT HR(Cy) 0.54+0.93 BDL~2.98 BDL —
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