






































































































































into the head space (35 000 ft}). The gas contained hydrogen/nitrous 2
oxi~/nitrogen concentrations that in less than one hour can exceed the lower A
flar.....ability limit (LFL) or the lower explosion limit (LEL). The following safety
precautions are taken. Air (600 ft3/min) is mixed with head-space gas to dilute 5
the mixture to a concentration below the LEL/LFL of 4% hydrogen in air and 3%
hvc. _gen/nitrous oxide in air. Potential ignition sources have been removed

f m the tank and all in-tank experiments are conducted after a gas release. Tank :
101-SY has the largest gas release, although 22 other tanks release smaller E
concentrations of Hj and other flammable gases.

Data from detailed chemical analyses of cores removed from 101-SY after a ;
gas release event show that the contents of the tank consist of a crust, an upper 7
convective layer, and a lower, nonconvective layer. The lower zone may not
liberate all of its gas in each event. Results of analyses of the organic materials
indicate that very complex radiolysis reactions have converted nearly all of the g
¢~ ~"~al organic compounds (EDTA, diphosphonic acid, and others) to complex :
reaction products. It is now believed that hydrogen gas results from organic ;
¢ omposition caused by radiolysis and thermal chemistry, and that radiolysis of
nitrites and nitrates in the waste forms nitrous oxide. Efforts to duplicate the
hyc gen/nitrous oxide ratio found in Tank 101-SY have been encouraging and ,
are continuing.. e

WHC is investigating the following gas-mitigation methods: (1) in-tank
m’ " g, (2) heating, (3) dilution, and (4) ultrasonic. In the fall of 1992, WHC
plans to install an in-tank mixer in Tank 101-SY and then assess its mixing
efficiency. Jet mixing is believed to fluidize the salt solutions and crystals so that
the gases will be released as they are formed. If the gases are released, the
concentrations in the tank dome will remain well below the LFL and minir...ze
th. possibility of an explosive vapor-phase burn or a crust burn in Tank 101-SY.
Other in-tank systems to evaluate heating, dilution and ultrasonics on gas
r ' e will be installed and tested later. WHC did not present chemical concepts
for controlling gas formation. The ITR team received presentations describing
the proposed mitigation measures but did not pass judgment on their efficacy.

The program to understand and develop mitigation measures for the
flammable-gas-emitting waste tanks appears to be well founded and conducted
on -1 aggressive schedule.

~3%B.  Qrganics

Many organic compounds, such as chelating agents (EDTA, diphosphonic
"1, and others), solvents (NPH), and extractants (TBP), have been used at
viantford in waste reprocessing (WHC-EP-0347, WHC-MR-0132, RHO-SA-51,
ARH-CD-610B). These organic compounds were added to the waste which
~=*-"ns high concentrations of the oxidizers sodium nitrate and sodium nitrite
— - - 2sult of the reaction between the neutralizer (sodium hydroxide) and the
chemical process solutions of nitric acid and nitrates. The mixture of an organic





























































































































































Selecting only those events or conditions that are worthy of inclusion in
the “RP and eliminating minor incidents from this cumbersome process will
permit a more appropriate level of effort to be applied in devising technical and

rerial solutions to the difficult problems confronting WHC in the tank

—mary of Interviews
As part of the Process Engineering Subpanel evaluation of HTFO, ten
»nnel were each interviewed by one or two team members on April
.1e purpose ol the interview was to gain insight into perceived
onditions from a cross section of knowledgeable peopie. Those
1 were three operators or former operators, two engineers, and five
t several levels. The information from the interviews was used in
_ the topics for further investigation during the last week of site visits.
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