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DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.
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LEGAL NOTICE

This report was prepared as an account of Government sponsored work. Neither the United States,

nor the Commission, nor any person acting on behalf of the Commission: :

A. Mokes any warranty or representation, expressed or implied, with respect to the accuracy,
completeness, or usefulness of the information contained in this report, or that the use of
any information, apparatus, method, or process disclosed in this report may not infringe
privately owned rights; or '

B. Assumes  any liabilities with respect to the use of, or for domages resulting from the use of
any infotmation, apparatus, method, or process disclosed in this report.

As used in the above, ‘‘person acting on behalf of the Commission’ includes any employee or

contractor of the Commission, or employee of such contractor, to the extent that such employee

or contractor of the Commission, or employes of such contractor prepares, disseminates, or
provides access to, any information pursuant to his employment or contract with the Commission,

or his employment with such contractor.
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ICPP Off-Gas Sampling System

Questiqn

In ORNL-CF-59-3-54, Rev. (Del), "Eurochemic Assistance Progrem: Comments
by ICPP; dated Feb. 25, 1959, on Questions Listed in ORNL~-CF-59-1-75," 1t was
noted that the modified stack off-gas sampler was being designed by an architect
engineer and that the design could probably be made available to Eurochemic. If
the design can be made available, we would like a minimum of two copies each of
all pertinent documents and design information for transmittal.

Answer

Copies of the Title I Report (IDO&2&O36) on the CPP Stack Gas Monitor were

- provided for transmittal. This document should answer the questions on the
- design details of the stack off-gas sampler.

Off-Gas Filtration

Question

Can drawings of the original vessel and sampler off-gas filter installations,
including the filter units, be made available to Eurochemic? Are data available
on the performance of these units for actual fission product removal efficiency,
radiation level of the loaded filters, and radiation vexposure and contamination
control during filter changing?

Answer

Enclosed. are two prints of 542-41-B741-A which shows the details on the vessel
off-gas filter box. The sampler off-gas filter box is identical to this except the
h-inch inlet shown in view R-R is blanked off and only the 8~inch inlet is used.
The filter media for the roughing unit is No. 5 Airmet Deep Bed Pocket Filter Units
employing a”l/z-inch layer of No. 50 Fiber Glass. The fine filter media is again
a No. 5 Airmet employing No. 100 Fiber Glass, (A.A. glass at 1.2 1bs./cu.fit.).
These filters were manufactured by the American Air Filter Corporation, Louisville,
Kentucky. :

- These units described above are the original units installed by Foster Wheeler
when the plant was built and have never been changed. The filter box and frames
were originally built of carbon steel and painted inside with five coats of Amer-
coat. There have been reports of severe corrosion on this unit and it is planned
to replace the VOG-DUG system next fiscal year with a new unit. We have not definitely
decided whether the new unit will be wild or stainless steel. A different filter
media will probably be installed at this time although our specifications on the new
unit are not complete at this time.
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Todine Evolution During Dissolution
’ Versus
. Mercury Concentration

Question

Are any data . available at ICPP to indicate the effect, if any, of mercury
on iodine volatilization:. during fuel dissolution?

Answer

We have no pertinent dats on the effects of mercury on todine volatilization
during fuel dissolution. Our shortest-cooled high burn-up fuels are aluminum
fuels and these are dissolved by nitric acid containing a mercury catalyst so we
have no comparable data on DOG iodine content when mercury is absent. The other
fuels we process are usually long cooled and contain little iodine.

Our Rala operations do give some idea of the effectiveness of mercury in
decreasing iodine evolution, However, iodine is released in this process during
transfer of waste solutions and not during dissolution. The Rala process involves
dissolution of a high burn-up MIR element, in caustic after a two-day cooling period.
The uranium and desired fission products are separated from the basic supernate
by gentrifug%tion, The supernate (waste) is then acidified with & mixtur$ of HNO3,
Hg , and Hg' to give a final solution 5 weight per cent acid, 0,001 M. Hg , and
0,001 M Hg ., It is largely this waste solution that evolves the iodine during
transferflng and sparglng operatlons.

In the table below some data are given on the amount of iodine that is retained
in the above waste solution before and after the addition of mercury.

Per Cent of I-131 Retained

Run Serub Composite Waste . Date
021 —— ‘ 16.4 ©11-13-58
- 022 1.11 k.0 | 2-5<59
023 5.47 60 .4 2-26-59
o024 8.9 102 3=17=59
025 . 0.67 T 4-9.59
026 0.62 79.5 4-29-59
027 0.0k 63.5 5-19-59
028 = === 104k 6-9-59
029 0.12 62.6 - T7-6-59
030 0.85 65.3 T=-21-59
031 0.73 - 65.3 8-11-59

032 0.66 56.6  9-1-59
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Runs 021 and 022 were made without mercury addition. Run 023 and all
subsequent runs were made with mercury present. The iodine content of the
scrub, (this is the solution recirculated in a packed-column vessel off-gas .
scrubber and collects the iodine from the off-gases), did not reflect the '
effects of wmercury addition until Run 025 but showed a marked difference in

iodine content thereafter. It is evident also that the waste solution re- #

tained a high proportion of the iodine after the mercury addition. A cal-

culated iodine c¢ontent based upon fuel burn-up and cooling times was used as a '

base for these material balances. S '\
Process Cell Contamination ' ‘ K

Question _ ' : T ' ' K

Can information be transmitted on the amount and problems of contamination
in the cells in which all-welded piping is used? What is the radiation level
in the exit of the cell ventilatibn air dust serving these cells compared to
other cells? Is the original plan of not installing cell ventilation air filters
now thought to be adequate for & welded direct-maintenance plant? Are the
Yorkmesh demisters installed on the vessel and dissolver off-gas lines still
considered desirsble?

Answer -

We are unable to supply data comparing discharged cell ventilation air
activity for welded and non-welded piping systems. Non-welded systems gave us so
much trouble with leaks when the plant was first started up that practically all
connections were subsequently back welded. It would be logical to assume that
leaks and crystal stalactites hanging from pipes would increase the activity dn
the ventilation off-gas; however, we have no directly comparative data for the
two systems. | . ‘ : %\

During all decontamination the solutions used are deliberately run over the
equipment overflows and onto the cell floors. The cell walls and floors are then
washed down with water, steam, and dilute acid. Even during these periods no
burst of activity from the stack has been attributed to the cell decontamination
procedures employed. ' ; '

Our experience has indicated that filters are not required on cell ventilation
discharge streams for all welded systems. : :

Yorkmesh demisters were never installed on the vessel and dissolver off-gas
lines., We are considering revising this system and including a demister prior to
the filters on combined VOG-=DOG streams. Some liquids have been found in the
bottom of the present VOG filter unit in the past. While the source of the
liquid has not been definitely established, the most logical origin is from cn-
trained droplets generated during vigorous air spargingoof the vessels that are not
removed in the VOG condensers. Demisters should remove this entrainment.
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