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High-resolution Mass Spectrometry-based Screening and Analysis of Organic
Matters in Shallow Reservoirs Located in Lower Reaches of the Yellow River
DUN Mi-na, SONG Yan, WANG Lan, WANG Ming-quan, JIA Rui-bao
(Shandong Province City Water Supply and Drainage Water Quality Monitoring Center, Jinan
250021, China)

Abstract: Solid-phase extraction was applied to concentrate organic matters from water samples
collected at three shallow reservoirs to comprehensively investigate the pollution characteristics of organic
matters in the water of shallow reservoirs located in the lower reaches of the Yellow River. Subsequently,
high-resolution gas chromatography—mass spectrometry (GC-MS) was utilized for non-targeted screening
of organic matters in the samples, followed by an analysis of potential pollution sources contributing to
organic contamination in the reservoir waters. Meanwhile, the variations in water quality characteristics of
the reservoir between the wet season and the dry season were systematically compared and analyzed. The
diversity of organic matters observed during the dry season in the three reservoirs was higher than that
recorded during the wet season. This variation may be attributed to factors such as water volume,
temperature, and hydraulic retention time within the reservoirs. The number of organic matter types
detected during the dry season was 202, 263, and 242, respectively, with relatively high detection rates of
alkanes, esters, and organic acids. 35 types of organic matters were commonly detected in the water bodies
of three reservoirs. Among them, dichlorobenzene, phenanthrene, and atrazine were identified with
relatively high response intensities, suggesting that the water quality pollution in these reservoirs was

closely associated with chemical and agricultural activities.
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FHE A A BR 2 7] ) L [ AH %% BUH: HLB (500 mg/6
mL, waters) . C, [# 41 2 BUH: (500 mg/6 mL, 5 HE A
Ao RIS A S B A P | IE O e (R
afi, LB ), LS A AR K TS K B R (B 4t
[ 25 ) 5 Milli-Q # 2 /K R 45 ( 52 [§] Reatek 28 ] ) ;
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Tab.1 Extraction efficiency of different solid-phase

extraction columns

5 A AP | 1,2-—&7% | JERD | Brrgsehr v [ml
K/ FcE % | % /%
HLBAIC,, 196 87.1 85.3 93.6
R
HLB 167 83.6 67.8 96.1
Cy 151 89.2 82.7 87.7
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Tab.2 Quantitative parameters of organic matters

i g AR B 3/% | RSD/%
(ng-L™")

1,2,4,5- UK 5.0 83.1 5.1
L1-—H 2% 10.0 73.8 6.8
=L 10.0 78.9 7.7
Ut 8.0 83.6 5.9
PR IR T Fe 10.0 90.1 8.9
A (2 10.0 86.7 6.6

Z I )R ) ’ '
D) 1.0 80.2 43

3 0.5 68.1 5.9

(g SRR 0.1 93.6 3.6

M 2 HE55 Lt 0.1 91.8 3.1

M1 22 2 7T LA AR 25 v BT R LB 2,3 55
FoE EFR A (0. 1 ng/L) , (8] Wi 5 VA 3% 5 )
SEREGF . 2RI IR EE Y DR 60%~
70% , W IC T HABAL A B, A5 T 3 ARG 2% B e, )
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