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Table 1 Detailed information of samples with different
concentrations of ethanol
FRI KRR AR IRARFR r= LEERRY/
i (pL) (pLl) (ZFHAF + KAL)

S1 0 1000 0

S2 10 990 0.01
S3 50 950 0.05
4 100 900 0.1
S5 200 800 0.2
S6 500 500 0.5
S7 1000 0 1
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Table 2 Measrued 8" H values of standard samples

FRUEY PRfEfmZE  SH,_CFIE 8PH AR
fﬁ% ( %0) ( %0) ( %o)
GBW04458 0.65 271.4 -1.7
GBW04459 0.79 200.1 -63.4
GBW04460 0.47 102.5 -144.0
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Table 3

Measrued 8 H values of water samples with different

ethanol volumetric ratios (r value)

FRINKRE R 22 SHy ST 8 H,, I

G’ (%o) (%o) (%o)

s1 0.53 213.7 -50.9
s2 0.53 212.9 -51.6
S3 0.53 205.4 -57.9
S4 0.32 194.9 -66.7
S5 0.25 176.2 -82.4
6 0.26 114.7 -134.2
s7 0.21 8.5 -223.5
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Fig.1 Linear relationship of ethanol volumetric ratio (r) and

5°H,,, of water samples
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Effect of Organic Matter in Water Samples on the Hydrogen Stable
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HIGHLIGHTS

(1) A good linear relationship was established between the content of ethanol in the water sample and the
5°H value.

(2) The 8 H value measured by TC/EA — IRMS can be modified via the linear equation.

(3) The linear relationship established can be used to trace organic matter.

ABSTRACT

BACKGROUND: In the study of hydrology and water resources, the hydrogen stable isotope ratio (8"H) of water
is an important detection parameter, and its changing patterns can be used to identify and quantify the source of
water, and reveal the evolution process and formation mechanism of the water cycle. Therefore, the accuracy of
5°H value is very important, which promotes the development of isotope detection technology. High — temperature
combustion pyrolysis — element analysis isotope ratio mass spectrometry is a highly efficient and accurate method for
the determination of hydrogen isotopes. It is suitable for the detection of water samples containing organic matter.
OBJECTIVES: To explore the influence of organic matter content in water on the hydrogen stable isotope ratio
(8°H) and establish a relationship curve between them. Use the relationship to modify the §°H value of H,0 and
trace the organic source in organic polluted water.

METHODS: Thermal conversion/elemental analysis — isotope ratio mass spectrometry (TC/EA —IRMS) was used
as the main detection method. FEthanol water samples with different volume ratios (r) were prepared, and the §°H
values of the samples were determined by TC/EA —IRMS. Taking r and §°H as variables, the curve relationship and
equation were established.

RESULTS: A good linear relationship was established by using the ethanol content and the 8°H value as variable
with R* of 0. 9996, indicating that the organic matter in the water sample will linearly change the 8°H value. As the
organic matter content increased, the 5°H value measured by the water sample gradually shifted toward the §°H
value of the organic matter. Using this linear relation, the §°H value of H,O in the sample can be corrected when
the volume ratio of the organic matter is known. Taking the ethanol experiment as an example, the relative error
between the corrected result and the true value was 1.7%. By correcting, the §°H value of the water molecules in
the water sample can be obtained, which helped to accurately understand the state and regularity of the water cycle.
At the same time, the linear relationship can also be used to trace the source of the organic matter. In the ethanol
experiment that simulated the traceability of the source ethanol, the relative error was only 0.4% .
CONCLUSIONS: The linear relationship between organic matter and 5°H has a good application prospect in

organic matter tracing.

KEY WORDS: stable isotope ratio mass spectrometry; thermal conversion/elemental analysis; hydrogen stable

isotopes ; ethanol ; organic matter tracing
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