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EXTRACTION OF REPRESENTATIVE MARINE DISSOLVED ORGANIC MATTER BY
SOLID PHASE EXTRACTION AND CHARACTERIZATION IN INFRARED
SPECTROMETRY AND SOLID-STATE *C NUCLEAR MAGNETIC RESONANCE

WU Yi-Xin!, WANG Xiao—Congl’ Z 3 ZHOU Zhen-Songl, HE Chen’, PAN Liang-Hao4, SONG Gui-Xue'

(1. Institute of Marine Science and Technology, Shandong University, Qingdao 266237, China; 2. College of Science, China University
of Petroleum (Beijing), Beijing 102249, China; 3. State Key Laboratory of Heavy Oil Processing, China University of Petroleum
(Beijing), Beijing 102249, China; 4. Guangxi Mangrove Research Center of Guangxi Academy of Sciences, Beihai 536000, China)

Abstract Due to high salinity and low concentration of marine dissolved organic carbon, it becomes a great challenge
to extract and purify representative marine dissolved organic matter (DOM) in a gram-scale. We carried out a scale-up
experiment based on the solid phase extraction (Bond Elut PPL) from seawaters, developed a set of customer-made device,
and optimized the automatic procedure of SPE extraction, and finally PPL-DOMs were purified and freeze-dried.
Elemental analysis, EEM (excitation emission matrix) fluorescence spectroscopy, Fourier transformed infrared
spectroscopy and solid-state °C NMR (nuclear magnet resonances) spectroscopy were used to characterize PPL-DOM
samples. Results indicate that the extraction method was reliable with DOC recovery of greater than 50% and about 230
mg of DOM could be absorbed per day using the developed extraction device. In addition, the bulk analyses of elemental
composition and spectral characteristics of DOM samples isolated from seawaters of the Aoshan Bay (Qingdao, China) in
four seasons showed overall similarity, indicating in general that our method was applicable and reliable. Moreover, the "*C
NMR spectra of PPL-DOM from samples of three different aquatic ecosystems showed similar characteristics to some
extents in terms of aliphatic C, carbohydrate, aromatics, and carboxylis/amides, of which differences in the dipolar
dephasing spectra stood out, reflecting different sources of precursor compounds in DOM. A variety of results show that
the enlarged PPL solid phase extraction method can obtain DOM samples of gram magnitude with stable properties.

Key words marine dissolved organic matter (DOM); solid Phase Extraction; Bond Elut PPL ; "C NMR;

fourier transform infrared spectroscopy



