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Characteristics of fresh leaf litter-derived dissolved organic matter and its
capacity to enhance the apparent water solubility of phenanthrene

LEI Qiushuangl, YANG Xiuhongl’2 ", FANG Zhiwen', WANG Shizhongl’z, ZHAO Yun', QIU Rongliangl’2

1. School of Environmental Science and Engineering, Sun Yat-sen University, Guangzhou 510275, China;

2. Guangdong Provincial Key Laboratory of Environmental Pollution Control and Remediation Technology, Guangzhou 510275, China

Abstract: Leaf litter, being a major component of forest litter, can produce substantial amounts of organic matter that contribute
largely to dissolved organic matter (DOM) in forest soil. Understanding the effect of leaf litter- derived DOM on the solubility of
PAHs helps to reasonably predict their environmental behaviors, and to comprehensively evaluate the ecological risk of PAHs in
forest soil. In this study, fresh leaf litters of four common trees (i.e. Eucalyptus urophylla, Schima superba, Acacia auriculiformis and
Pinus elliottii) were collected in south subtropical region of China, and the contents, compositions and properties of litter-derived
DOM were determined. Besides, the capacity of DOM in increasing water solubility of phenanthrene and its correlation with DOM
properties were studied. The results show that the contents of dissolved organic carbon (DOC) in leaf litters ranged from C 11.61
mg-g’ to 36.25 mg-g’, with the highest in the water extract of E. urophylla and the lowest in that of P. elliottii. The major
components of DOM in leaf litters of E. urophylla and S.superba were soluble sugars (SS) and soluble phenols (SP) which contained
over 47% of the total DOC, while in other two plant litters-derived DOM the value was less than 30%. In addition, the conductivities
of four DOMs increased upon their increasing aqueous concentrations with a distinct change in the slope observed, indicating that
leaf litter-derived DOM could form micelle structure and exhibit surfactant properties. The critical micelle concentration (CMC)
values of four DOMs were between 239.1 mg-L™ to 558.8 mg-L"!. The apparent water solubility of phenanthrene was increased to
some degree by the four DOMs when their DOC concentrations were above CMC values. The partition coefficients of phenanthrene
to four DOMs (logKpoc) varied in the order of E. urophylla (3.05 L-kg™)>S. superba (3.02 L-kg"Y>A. auriculiformis (2.79 L-kg")>P.
Elliottii (2.54 L-kg™"), indicative of a stronger solubilization of phenanthrene by the water extracted DOM from E. urophylla and S.
superba than A. auriculiformis and P. elliottii. Significant positive correlations (p<0.01) were found between values of logKpoc and
specific UV absorption values at 254 nm and 280 nm (SUV-Ayg,, SUV-4,s4), and between logKpoc and the relative contents of SS
and SP, while significant negative correlations (p<0.01) were found between logKpoc and the values of As49/A429 and Ass4/As0. This
implies that leaf litter-derived DOM with more aromatic structures, higher molecular weight and higher proportions of SS and SP,
tends to hold a greater capacity to enhance phenanthrene solubility.

Key words: Polycyclic aromatic hydrocarbons; dissolved organic carbon; apparent solubility; partition coefficient; binding capacity



