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Effects of vacuum distillation extraction and in-situ collection methods on
the ratio of hydrogen and oxygen isotope of soil water

SUN Xiaoxu', XU Jin', SU Zhiguo’
(1. School of Environmental Engineering, Nanjing Institute of Technology, Nanjing 211167, China;
2. School of Earth Sciences and Engineering, Hohai University, Nanjing 210098 , China)

Abstract: To study the effects of different collection methods on hydrogen and oxygen isotope values of soil water,
a laboratory experiment is designed to model the rainfall infiltration behavior, and the water outflow from the bottom
of the soil column is collected. In this experiment, soil waters at depths of 10 em, 40 cm, 70 cm and 100 cm are
collected and this collection method is termed as in-situ collection method. On the other hand, soil samples at the
same depths are taken out with the soil waters being collected using vacuum distillation extraction method. The
comparison results between D and 'O values show that during the process of rainfall infiltration in the dry soil
sample, the light isotopes are preferentially adsorbed by soil particles, and the outflow water collected first has the
most positive hydrogen and oxygen isotope values. The soil water extracted by the vacuum distillation method is
composed of moisture-absorbing water of the air-dried soil and the water infiltrated into the unsaturated zone. The
soil water collected by the in-situ soil solution sampler represents the water flowing in the soil and could be
effectively used.

Key words: vacuum distillation extraction; in-situ collection; ratio of hydrogen and oxygen isotopes; soil water
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F1 REBKFRSERERMCELERE

Table 1 Stable ratios of hydrogen and oxygen isotope of in-situ water samples

FE AR 8D/ % 5'%0/% FEG AR 85D/ % 80/ %
S RAERE M 1 -4.12 -0. 543 LS AR 1 -4.52 -0. 586
JRALRAERE i 2 -4.20 -0.559 BLAS R 2 -5.31 -0.728
SR REEFE i 3 -4.37 -0.579 B 2RI 3 -5.20 -0.733
SRR IERE i 4 —4.42 -0. 588 B AR 4 -5.26 -0.753

R2 ENKEMBEKERIBER R LELRE

Table 2 Stable ratios of hydrogen and oxygen isotope of gravity water and initial water

FE S AR 8D/ % 8"0/% TS AR 5D/ % §"0/%
& K -1 -3.21 -0.471 K -5 -3.79 -0. 506
mHHK-2 -3.60 -0. 559 EHHK-6 -4.27 -0.579
I HAK-3 -3.87 -0. 549 B AT —4.45 -0. 659
EI I K-4 -4.02 -0. 589 wItHIK —4.87 -0.721
4 AR DT 32 R AR I 358K HE 7 H K Rl i K LT o Rk Dy
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Fig.4 Stable ratios of hydrogen and oxygen
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