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Today, the importance of modern science and technology, especially
the use of environmental isotopes in various studies, including
hydrology and geohydrology, is obvious for anyone. Given the
quantitative and qualitative crisis status of groundwater resources in
Iran, having accurate isotopic data on the quantitative and qualitative
status of water resources can lead to good planning and, consequently,
proper management of water resources. Due to the lack of sufficient
studies on the environmental isotopes in Iran, which, of course, is due
to the lack of technologies, high costs of sample transfer to overseas
and sanctions, while reviewing the sampling of Groundwater
resources, sample preparation methods for stable isotopes of *H, ‘20,
g and *C, and the standards for each isotope; related devices such as
Gasbench+ DeltaPlusXP, Elemental Analyzer-lsotope Ratio Mass
Spectrometer (EA-IRMS), and Total Inorganic Carbon-Total Organic
Carbon (TIC-TOC), as well as measurement methods are presented.
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Figure 2. Los Gatos Research- Triple Water VVapor Isotope‘AnaIyzer (LGR- TWVIA) (Jan Veizer Stable Isotope,
University of Ottawa, Canada)

Figure 3. Gasbench+DeltaPlusXP (Jan Veizer Stable Isotope, University of Ottawa, Canada)
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Table 1. Samples preparation for 20 and 2H isotopes analysis using Gashench + DeltaPlusXP method

Samples for 0 analysis Samples for °H analysis

J-2 Sample 4 Sample 11 W-9 J-2+Pt Sample 4+Pt Sample 11+Pt W-9+Pt
W-7 Sample 5 Sample 12 W-20 W-7+Pt Sample 5+Pt Sample 12+Pt W-20+Pt
W-10 Sample 6 Sample 13 W-10+Pt Sample 6+Pt Sample 13+Pt

W-9 Sample 7 Sample 14 W-9+Pt Sample 7+Pt Sample 14+Pt

W-20 Sample 8a Sample 15a W-20+Pt Sample 8a+Pt Sample 15a+Pt

Sample 1 Sample 8b Sample 15b Sample 1+Pt Sample 8b+Pt Sample 15b+Pt

Sample 2 Sample 9 W-7 Sample 2+Pt Sample 9+Pt W-7+Pt

Sample 3 Sample 10 W-10 Sample 3+Pt Sample 10+Pt W-10+Pt

Note: In the above-introduced samples, samples 8 and 15 were analyzed twice to check the accuracy of the analysis. Also, samples containing platinum catalysts are shown in
columns 5-8
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Figure 5. 2% CO, injection for 0 analysis (Jan Veizer Stable Isotope Laboratory, University of Ottawa, Canada)
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Table 2. Environmental stable isotope ratios and related references (Clark, 2015)

Reference (Abundance Ratio) Abundance (%) Ratio Isotope
VSMOW (0.00015575) 0.015 D/H D orH
VPDB (0.011237) 111 Befee Bc
VSMOW (0.0020052) 0.204 Bo/*0 e
CDT(0.045005) 421 ¥g/52s #g

VSMOW,Vienna Standard Mean Ocean Water; VPDB, Vienna Pee Dee Belemnite, fossil carbonate; CDT, Canon Diablo Troilite, FeS from meteorite.
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1. Cosmogenic isotopes
2. Geogenic isotopes
3. Epigenic
4. AMS: Accelerator Mass Spectrometer
5. LGR-TWVIA: Los Gatos Research- Triple Water Vapor Isotope Analyzer
6. PSU: Practical Salinity Unit (PSU=1000 mg)
7. Pure copper
8. Activated Charcoal
9. Craige
10. NDIR: Non-Destructive Infrared
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