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Abstract; The stable isotopic technique is a good tool to trace information on soil water movement in arid and semi-
arid regions. Soil water extraction, rather than isotopic measurement, is the bottleneck in this technique. To solve
this problem, a new device has been developed, based on the conventional vacuum extraction in our laboratory.
The new device is mostly composed of glass tubes with two parallel connections. The combination of vacuum
extraction and liquid nitrogen condensation was applied to collect soil water and the working vacuum was improved
to around 0.5 Pa from 5 Pa. For this new device, which is better than other devices, the maximum load capacity of
the soil sample and the maximum collection volume of soil water were 600 g and 15 mL respectively. A series of

experiments show that the standard deviation of 8D and 8O are both less than 1%, indicating a good quality for
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this new device. These experiments also demonstrate that it takes only 20 min to completely extract soil water from

desert sand at 105°C without significant mass fractionation. This new device is more flexible for various extractions

of samples with different weights and moistures with a good water recovery, and is also characterized by a low cost,

simple operation and cheap maintenance. Compared with the conventional device, the work efficiency of the new

device has been doubled. In addition, the extractions of field samples and isotopic investigations further

demonstrate the importance of the new device in the study of isotope hydrology.

Key words: vacuum extraction; apparatus optimization; stable isotope; soil water; deserts in North China
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Fig.1 An improved vacuum-distillation extraction apparatus for soil water
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Fig.2 The pressure of the improved apparatus changes with time
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Table 1  Extraction experiment of the water body
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Fig.3 Extraction timing curves for desert soil water
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Table 2 The 8D and 8" O differences between extracted
samples and known samples by using the improved
equipment, their maximum ranges for ¢, and longer
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Fig.4 Schematics of typical extraction devices in foreign countries



PN, &5« Y IEE K B A P e L AR AT o -5 1z A

LERIE

3 RSO E SR UG BT L

Table 3 Comparison of performance between new device and typical extraction devices
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