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Abstract. A correct soil waler extraction represents an ini- 1 Introduction
tial step in stable water isotope analysis. With this aim, we
present a new soil water extraction method based on the prin-

ciple of complete evaporation and condensation of the soil ~ Measurements of soil water isolopic composition (*H and
walter in a closed circuit. The proposed device has four ex- '*0) provide a description of soil water movement and mix-
traction slots and can be used up to two times a day. Owing ~ 1ng processes in the vadose zone (Stumpp et al., 2018). In
to its simple design, there is no need for any chemicals, gases, some cases, different trends in soil water sample character-
or high-pressure or high-temperature regimes. The experi- ization without the application of an exact isotopic compo-

mental tests proved that the extraction itself does not cause  sition method (tracer experiments (o prove inierconnection)

any major isotope fractionation effects leading to erroneous  &ive sufficient information about sample dissimilarity. How-

results. Extraction of pure-water samples shifts the isotope  €VeT. for characterizing the transport processes and residence

composition by 0.04 £ 0.06%. and 0.06 £ 0.35 %. for 5180 times, accurate evaluation of the sample origin, soil water
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Historie extrakcnich metod

Mechanické lisovani
Wershaw a kol., 1966

Centrifugace
Mubarak a Olsen, 1976

CO,- ekvilibrace
Jusserand, 1980

Mikrodistilace
Kendall a Coplen, 1985

Kryogenni vakuova extrakce
Dalton, 1988

Azeotropicka destilace
Revesz a Woods, 1990
Prima ekvilibracni metoda
Wassenaar a kol., 2008

Mikrovinna extrakce
Munksgard a kol., 2014

CASWE

Kocum a kol., 2025




Table 1. Overview of pore water stable isotope analysis methods
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Princip kryogenni vakuové extrakce

/valuuTeflm seal / glass
— vacuum gauge screw cap with sibcone septa
H— o
B o 1.56 x 0.85 mm stainless stoel
M - Labco Exetainer” vial
[ s 0y pUmMp l /
silicone septa / injection needle
water
@ ~90"C
1.56 x 0.95 mm stainless steel ]
liquid nitrogen het plate

Koeniger a kol., 2011

Orlowski a kol., 2013
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Circulating-Air Soil Water Extraction (CASWE) method

Ventildtor 1. chladici okruh

Zahrivaci

2. chladici okruh
komora
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Circulating-Air Soil Water Extraction (CASWE) method

Chladici systém

: _ 1. chladici okruh
Vstup

Teply vihky vzduch

Vystu

ystup

Extrahovana / 2. chladici okruh
voda et Vstup

vzduch

Ventilator

Suchy studeny

Ridici jednotka




Vysledky

Testy presnosti
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Vysledky
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Vyhody
** Vysoka presnost extrakce

*** Minimalni limitace ptdni texturou
nebo vlhkosti

¢ Extrakce velkych vzorku
+* Jednoducha obsluha a udrzba

** Nizka ¢asova narocnost pro obsluhu

Nevyhody
+¢* Dlouha doba extrakce

+* Potieba ziskat velky vzorek ptdy
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Soil water extraction

Mobile soil water

+** Suction lysimeters (-60 kpa)

Tightly bound soil water

** Pressure plate apparatus (60 kpa)

** Mixing method

*

Soil sample

Outflow tube
(Port) )
Filter paper Soil sample

cylinder
Pressure

vessel

\ Connection

to regulated

Parafilm ___

Swagelok
fitting

PTFEtube
L ) E // air supply
1 1
Sample flask
Pores in
| Internal Neoprene Soacer ':E’]a';“'f
Outlet stem — diaphragm P plate

Orlowski et al. 2020

—
60 mL ~ 25 mL air removal
glass vial of water (glass balls)

mixing
(16 h)

sedimentation
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