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Hydrogen Sampling By the Bubble Stripping Method Cannot Be Gas Chromatograms for Fixed Gases
Used at FRC
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Needs Driving Development of Fixed Gas Analytical
Capabilities

WBELk 17343584 Bl Gases in Well FW111

ORNL procured a state-of-the-art hydrogen analyzer gas

I N .
chromatograph to support microbial studies and to perform ‘é\/v?/1‘15,1 ) 38 6(:2 (pf;';'l) (3%3 Oid HZIOZ Protocol: He 4/18/2006 [
groundwater tracer tests with noble gases (He and Ne). FW113-1 128 908 361 10 * N, carrier gas
FW010 63 952 3272 16
e FW106 7 465 204 22 « low flow (5 mi/min) || Ne End of
Justification: FW115-2 124 855 1450 15 W 5 CCrun
Hydrogen gas is an important indicator metabolite for in situ Fwit2 17 985 1759 13 « isothermal (35C) H, o, :

microbial processes related to contaminant degradation and
immobilization.

Groundwater tracer tests using He and Ne under natural hydraulic
gradients are needed for contaminant migration assessment
(direction, rates, dispersion).

Problems: Out-gassing of CO, as pressurized
groundwater is brought to the surface dilutes
the H, in the “bubble”.

If the “bubble” gas is analyzed anyway, it can be
an order-of-magnitude too low in H,.
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New Complete Gas Protocol:

Previous research on hydrogen gas in anoxic sediments, found
low concentrations (0.1-20 ppmv) requiring a challenging
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There is a lot of CO, in FRC groundwater! « Ar carrier gas

And many others .....
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To Support FRC Investigators and Site Characterization Needs, We 150)
Procured A Gas Chromatograph To Analyze Hydrogen, and Helium, and o 200 400 600 800 1000
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SRI “Blue Collar” GC

with

interchangeable

components:
Manual or rotary Hydrogen Appears To Originate From the S-3 Ponds via

sampling valve biogenesis and/or radiolysis.

injection on column Is Hydrogen From the S-3 Ponds/Parking Lot Safe?

with two detectors

in series oo
1 s One Conceptual Model of S3 s

Conductivity Ponds

2. Reductive Gas P ‘3
(Hg0) | | NSy S When Hydrogen Peaks Again This Winter, How
| d‘ Helpful or Useful? Will Other Fixed Gases Behave?
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How to Use the FRC GC Effectively: Our Decision Is it 4-acre dome with a good 2-ft of 1000000 7§F
compacted clay (@107 cm/sec) plus N
1. Manually inject 0.5 mL with gas-tight syringe fr ageomembrane liner and no vents?
stripped bubbles. - £ = 100000
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We have developed a new rapid method to 100
analyze a suite of gases in one GC run (H, O, N, e Sl T i i S i
N20O CO, CO CH, He & Ne)
e Metabolic gases present and persistent
Hydrogen At the FRC - Summa
« Source under S-3 Ponds and Tanks? AL o
Hydrogen Concentrations Peak in Monitoring Wells Near S-3 1 i ifi 1t £ pe A
Ponds in December 2005 e All gas_es preserlt_ n Slgnlflcant quant't'es « Hydrogen gas is easier and quicker to sample and to analyze more
are belng quantlfled accura_telythan ever before. ¢ Y
st e e There is a lot more hydrogen gas in FRC and surrounding
S groundwater than we or anyone expected.
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