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Effects of soil properties on the apparent water - vapor
isotope equilibrium fractionation: HYDR( )LOGY

Implications for the headspace equilibration method
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Introduction ¢ Stableisotopes have proven to be a powerful toolin hydrology
e There are still significant restrictions in investigations of the unsaturated zone, especially concerning soil water extraction
e |aser-based analyzers are capable of measuring stable water isotopes in the vapor phase directly and continuously
® A method for rapid determination of soil water stable isotope signatures based on analyzing headspace vapor of samples
oeing in isothermal equilibrium with the soil water of interest [Wassenaar, 2008] was used
® |nterferences with other gaseous molecules are known [Brand et al, 2009; Hendry et al, 2011]

> -urther interferences with soil characteristics are suspected

Experimental procedure Pre-test of sampling bags

Method ~ 250-300 g soil of medium soil moisture was filled in bags,

stored at room temperature and weighed daily
- split samples from 3 technical and 5 natural substrates, dried at 105°C

- rewetted to different water contents: 1%, 5%, 10%, 20%
- with different waters:
5'%0 &°H

FSM -16,6 %0  -124,88 %o

LW -9,34 %o -63,79 %o

NoS -0,33 %o -1,99 %o
- filled in diffusion-tight bags according to pre-test (fig.1)
- filled with 2 different headspace atmospheres: dry air and N, /
- 48 h isothermal equilibration (21°C) i %
- headspace sampling with Picarro L2120-i v/
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