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Optimization of Solid-Phase Extraction for Enrichment of Toxic Organic

Compounds in Water Samples

ZHANG Ming-quan'? | LI Feng-min' , WU Qian-yuan>’,HU Hong-ying”"’

(1. College of Environmental Science and Engineering, Ocean University of China, Qingdao 266100, China; 2. Environmental
Simulation and Pollution Control State Key Joint Laboratory, School of Environment, Tsinghua University, Beijing 100084, China;
3. State Environmental Protection Key Laboratory of Microorganism Application and Risk Control ( MARC), Graduate School at
Shenzhen, Tsinghua University, Shenzhen 518055, China)

Abstract: A concentration method for enrichment of toxic organic compounds in water samples has been developed based on combined
solid-phase extraction (SPE) to reduce impurities and improve recoveries of target compounds. This SPE method was evaluated in
every stage to identify the source of impurities. Based on the analysis of Waters Oasis HLB without water samples, the eluent of SPE
sorbent after dichloromethane and acetone contributed 85% of impurities during SPE process. In order to reduce the impurities from
SPE sorbent, soxhlet extraction of dichloromethane followed by acetone and lastly methanol was applied to the sorbents for 24 hours and
the results had proven that impurities were reduced significantly. In addition to soxhlet extraction, six types of prevalent SPE sorbents
were used to absorb 40 target compounds, the 1gK  values of which were within the range of 1. 46 and 8. 1, and recovery rates were
compared. It was noticed and confirmed that Waters Oasis HLB had shown the best recovery results for most of the common testing
samples among all three styrenedivinylbenzene (SDB) polymer sorbents, which were 77% on average. Furthermore, Waters SepPak
AC-2 provided good recovery results for pesticides among three types of activated carbon sorbents and the average recovery rates reached
74% . Therefore, Waters Oasis HLB and Waters SepPak AC-2 were combined to obtain a better recovery and the average recovery rate
for the tested 40 compounds of this new SPE method was 87% .

Key words ; solid-phase extraction (SPE); GC-MS; phenol; PAEs; PAHs
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Total ion chromatogram of HLB eluent pre and post soxhlet extraction
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