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Iring processing of PUREX decladding waste, equilibrium forces will be
driving the dissolved ammonia from the solution to the vapor phase. The
ammonia released will be mixed with other gases, mostly air, in the tank vapor
space ar carried away through the primary ventilation system. A small percen-
tage of the ammonia released into the ventilation system will react with
nitrogen ¢ :ide present from complexant degradation reactions or released from
decladdinc 1ste. The ammonium nitrate formed from this reaction will collect
on the HEPA filters contributing to the filter loading.

Ammonia not released from the solution to the tank vapor space will remain
in the decladding waste supernate phase. The supernate will be decanted and
processed throug the 242-A Evaporator-Crystallizer. The waste volume of the
supernate is reduced by evaporation under vacuum. Ammonia is expected to be
completely +ive from the concentrated supernatant liquor to the overhead
vapor stream. M :t of the ammonia in the overheads will be scrubbed in the
condensers and ¢ lected in the process condensate (Ref. 3). Noncondensi les
are vente to the atmosphere after HEPA filtration, and the process condensate
is released to an underground crib after cesium and strontium levels are
reduced in an ion exchange column to within Table II requirements.

4.1.2 ‘her Ammonia Contrihyting Wastes

Other wastes to be processed in the AW and AP Tank Farms during processing
of PUREX decladding waste will be concentrated complexant waste, double-shell
slurry and concentrated customer waste. Complexant degradation reactions
within the concentrated complexant waste and double-shell slurry produce
several gases including ammonia. The amount of ammonia produced from these
reactions is smeé | in comparison to the ammonia released from the decladding
waste. The concern with the gases generated from the degradation reactions is
that some of the gas produced is nitrogen dioxide which reacts with ammonia to
form ammonium nitrate, causing HEPA filter loading. Concentrated customer
waste is not expected to generate ammonia, nitrogen dioxide or any other gases
that could cause problems for waste management operations.

4.2 QUANTITIES OF AMMONIA -

The ammonia concentration of the PUREX decladding waste is expected to be
0.52 M upon receipt to the tank farms (Ref. 4). This is approximately one to
two orders of magnitude greater than B-Plant cesium purification waste.
Individual batches to decladding.waste may be as high as 1.2 M (Ref. 5). The
maximum vapor space concentragion at equilibrium will be 7,8 mole percent
(Ref, 6). The equilibrium conditions will only be reached during a prolonged
ventilation system failure. Pilot plant data and previous operating experience
indicate that a maximum operational vapor space concentration of 2 mole percent
can be e: :cted (Ref. 7).
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The double-shell tanks are continuously vented to maintain a slight vacuum
within the tank. This is to ensure that any gas leakage will empty into the
tank where the gas will be carried through the ventilation system, filtered and
exhausted to the atmosphere. The ventilation system concentration of ammonia
in the AW and AP Tank Farms during decladding waste processing will e approx-
imately 3,000p 1 (Ref. 8), due to air inleakage and dilution from the tanks not
containing ammonia. '

The concentration of ammonia in the ventilation system will fluctuate with
changes in the waste processing activities in the tank farms. Ammonia is
expected to be in Targe excess in comparison to other reactants in the vent: 13-
tion system, therefore, the fluctuations should not affect ammonium nitrate
formation, HEPA filter loading or any other potential problems.

5.0 POTENTIAL PROBLEMS OF AMMONIA CONTAINING WASTES

Several potential problems exist in the management of ammonia containing
wastes. Each of the potential problems has been investigated and its magnitude
evaluated.

5.1 HEPA FIl R LOADING

Several potential problems exist due to the ammonia contained in waste
stored in the tank farms. A high probability of occurrence lies with the
problem of MEPA filter loading due to ammonium nitrate formation in the
veantilatinon system of the decladding waste tanks. The rate of filter loading
is depen :nt on the ammonium nitrate formation rate and the residence time
within the ventilation system for the formation reaction to proceed. The cause
of the ammonium nitrate formation on the HEPA filters is the gas phase reaction
of ammor 1 an nirogen dioxide.

Ex’ 1si* testing has been performed by the Engineering Li »ratories (EL)
to unders! 1d the formation reaction and develop a method )r projecting filter
loading based on reactant gas concentrations. The testing simulated projected
tank farm operating conditions during decladding waste processing. The
purpose of the EL testing was to determine which operating variables have a
significant effect on ammonium nitrate formation, to project the filter loading
under decladc 1g waste processing conditions and to evaluate the effectiveness
of,;BfFective actions for reducing filter loading.
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The apparatus used during the EL testing was a scaled down simulation of
the primary ventilation system used in the AW Tank Farm. The apparatus
consisted of a plexiglass duct with HEPA filtration and a centrifugal fan.
Steam injection and heater capability were available to control relative
humidity and te lerature. The reactant gases were introduced through injection
ports upstream ' the HEPA filters and the concentrations were controlled by
careful monitoring of the injection rate. The total gas flow rate was
controlled at t @ superficial gas velocity (feet per second per area available
for filtration) equal to that of the actual ventilation system. The reaction
residence time was varied by changing the duct length between the gas injection
ports and the HEPA filters.

The ammoni 1 nitrate formed was collected on the HEPA filters installed in
the vent system. The amount of ammonium nitrate loading was measured both by
the change in differential pressure across the HEPA filter and by HEPA filter
weight gain over time. The extent of rection is calculated by the amount of
ammonium nitrate collected on the HEPA filter divided by the potential amount
of ammonium nitrate if the conversion were 100 percent.

Scoping studies were performed by EL to evaluate which operating para-
meters had the greatest influence on ammonium nitrate loading of the HEPA
filters. The parameters tested were ammonia and nitrogen dioxide gas concen-
trations and ht idity. Kinetic data showed that changes in temperature within
the operating ranges of a primary tank ventilation system did not effect
ammonium nitrate formation (Ref. 9). The relative humidity of the ventilation
systems is controlled by changing the temperature of the system. Changes in
relative humidity were shown to have no influence on ammonium nitrate
formation. The absolute humidity of an actual tank farm ventilation system can
only be increased. Increasing the absolute humidity with steam add1t1on did
not affect ammonium nitrate formation.

The parame -s that were found to affect ammonium nitrate formation were
the reactant gas concentrations and the time for reaction. The ammonia concen-
tration in the primary ventilation system will be in great excess in comparison
to the nitrogen dioxide. Changes in the ammonia concentration within the anti-
cipated excess were found not to affect ammonium nitrate formation. Therefo ,
in the development of the formation rate equation, the ammonia concentration
was assumed to 2 constant and was incorporated into the rate constant. A rate
equation was developed based on the initial nitrogen dioxide concentration, the
reaction time, and the experimental extent of reaction. The development of the

rate equation is given in Reference 9.

YE2Z00.L

A-6400-073.1 (R-6-81,



















Rockwell Hanford Oper ions

Number Rav. Ltr./Chg. No. Page

SUPPORTING DOCUMENT sD-. WM-TI-056 0-0 15

Two packed tower scrub systems were developed so that a cost comparison
between wet scrubbing and routine filter changeouts could be made. B8oth
systems utilized an 8.5 ft high column with a 3 ft diameter and packed with
3/4" ceramic Raschig rings. Both systems also utilized a 50 gpm, 20 ft head
pump for recirculation of scrub water. The difference between the two systems
was that one had a 6 ft high by 1 ft diameter Zeolon-900 ion exchange column
and a 5,000 gal holding tank for treating the waste water before crib disposal
and the other system sent waste water directly to a double-shell tank for evap-
oration. The cost of the installed systems (including piping, valving, heat
trace, insulation, utilities and a concrete pad) is $250,000 with the ion
exchanger and $100,500 without (Ref. 1).

Costs 1 ad ition to the installation costs would be incurred with the
operation of a wet scrubber system. Yearly maintenance costs have been
estimated at $2,000. Operator support would be required for the scrub system
at an annual estimated cost of $3,000. The cost of disposal of approximately
130,000 gallons of water at $0.25 per gallon is required if the ion exchange
system is not included. If the ion exchanger is included periodic recharging
and crib dispos@a needs to be included in the operating cost.

Changing out HEPA filters has been estimated to cost $2,525 per changeout
including installing and removing a greenhouse. Without the greenhouse, the
cost is $1,630 per changeout. At the projected HEPA filter 1ife of 50-60 days,
annual changeout costs would be $17,675 with a greenhouse and $11,410 without a
greenhouse. The life-cycle cost of changing HEPA filters on a routine basis
appears to be much less than either wet scrub system.
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Letter, October 1, 1982, J. A. Reid to K. G. Carothers, "Evaporator

17.
Processing of Ammonia Bearing Waste."

Document, SD-WM-TI-038, N. W. Kirch, "References for Literature/Vendor

18.
Searc for Alternate Methods of Handling Ammonia in the AW Farm."
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KMMONIUM NITRATE  HEPA FILTER LOADING STUDY
PRODJECTED PLUGGING TIME VS NO2 CONCENTRATION
WETH RESIDENCE TIME AS A PARAMETER FOR THE AW
JANK FARM VENTILATION SYSTEM: LOW RATE CONSTANT
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FIGURE 3-12. (Reference 9.)
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