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Background

Stable Isotope

δ=(RSample-RStandard)/RStandard∙1000‰

International Standard :
Vienna Standard Mean Ocean Water 

Isotope Ratio  R=CH/CL
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Why do we analyse stable isotope of plant and soil water

Water use patterns in terrestrial ecosystems

Partition of the components of evapotranspiration

Controls on surface H2O and CO2 fluxes

……
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How to analyse it

Isotope ratio mass spectrum(IRMS)

Isotope ratio infrared spectroscopy(IRIS)
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Quantify the measurement errors

Compare the contamination effects

Correction 

Test the accuracy of the corrections

Objectives
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Sample collection
From: 
Rosemount Research and Outreach Center,USA
The Marcell Experimental Forest,USA
The Borden Forest Research Station,Canada
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Cryogenic vacuum distillation

To extract water

Organic compounds may co-distill

Avoid isotope fractionation
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Isotope analysis

a DLT-100 liquid water isotope analyzer
a HT-300A autosampler

Off-Axis Integrated Cavity Output Spectroscopy 
(OA-ICOS)
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Magical Software

The LWIA Spectral Contamination Identifier (LWIA-SCI) software

Identify features in the LWIA spectra that are 
consistent with water contamination
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Create correction curves

Spike deionized water with varying amounts of EtOH and MeOH
EtOH:  0.5%-5.0%
MeOH:45 ppmv -0.2%
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IRMS analysis and comparison
78 leaf samples from the BEF
A blind comparison between IRIS and IRMS

Determine the δ18O values  
CO2 equilibration method
C16O16O(gas)+H2

18O(liquid)⇌C16O18O(gas)+H2
16O(liquid)

a DeltaPlus XP mass spectrometer with a Gas Bench interface

Determine the δ2H values  
a chromium reaction
2Cr+3H2O→Cr2O3+3H2

a ThemoFinnigan MAT 253 mass spectrometer with an H-device
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Statistical analysis one-way analysis of variance (ANOVA)
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0.28-9.27 ‰ 0.47-7.97 ‰

0.35-15.73 ‰ 1.17-13.70 ‰
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Disscussion

eliminate the errors in δ18O and reduce the errors in δ2H 
confirm the primary contaminants
Each individual analyzer needs respective correction curves.

If there is a time drift ?
Do curves have the same accuracy across all species?
accuracy of curves at higher contamination levels 

correcting instead of discarding
no contamination in water vapor
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Conclusion

It is possible to correct the δ18O values for MeOH and EtOH contamination,
but it is only possible to correct  the δ2H values for MeOH contamination. 

Contamination exists in all plant species but not in soil water.

△ δ18O equals to 0.18‰ within the margin of error of the instrument
△ δ2H  equals to -3.39‰,
probably due to the inability to correct EtOH contamination.

IRIS methods are feasible and 
IRMS methods are still needed for quality validation.

This correction method presents a viable alternative to IRMS 
before the ability to remove all contaminants.
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