HANFORD ATR CLLANIVG OPERATIONS
A. G. Blasewitz, G. E.

1.  INTRODUCTICN

At a previous Air (leaning Seminar, a presentation was made o? the progrem
.

vhich led to the development and adoption at Hanford of the silver reactor and
- the Fiberglas filter as methods for the intensive removal of radioiodine and
particulate contamination.from process gas streams. The initial evaluation data
of the plant-scale equipment, which espabllo“ea that the iodine removal efficiency
of the silver reactor was gréater than 99.99 per cent and the filtration efficiency
of the deep bed Fiberglas filter was in the order of 95.99 per cent, wers also pre-
sented at that meeting. At the completion of thé évaluation of this.equipment,
a2pproximately 2—1/é years ago,'t.e.Hanford Stack éas Group was disbanded and the
personnel assigned to other activities.

Altnougn there has been no formal progrzm conducted by porsonrel of the
Techinical Seciion since that time, there are two items associated with this pericd
which appear appropriate to today's aiscussicns. The fkrst is a brief summary ol
the operating experience which hzs been obtained at Hanford with the,dcep ted
fibrous glass filters and silver reactors, gnd the second is an aliernative filier
equipment which is présently under consideration for the filtration of the ventilz-

tion air of Separations Plants.

I, OPERATING EXPZRIZNCE WITH PLANT DECCHNTAHINATICHN EQUIFHENT

A. . Glass Fiber Filters

There are at the present time eleven fibrous glass filters in operation a

av
- Hanford which could be described as major plant instzllations; in addition, therz
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is a large nwber of sccoundary or auxiliary applications. All of the major uniis

arc in applications involving continuous opcration. The scrvice lives of these
filters presenily range frem one to three ycors. All of the original units are still
operating and there have been no significant variations in the operating char-
acteristics. Likewise, there have been no maintepance requirements for any of’”

the filters.

B. Silver Reactors

A total of seven silver reactors have been installed at Hanford. The basis
of opzration is the use of a silver bearing, reacting bed at an elevated temper-
ature. For the purpose of economy of silver, Berl saddles which have been coazted
with silver nitrate are used for the reactor pac<ing. The icdine reaclts chem-
ically to form silver iodide and is retained within the bed. The rapidity of the
reaction and the low vapor pressﬁre of iodine above silver iodide at the operat~
ing temperature are primary factors in the success of the process.

At last year's meeling, the monitoring data which established that the filira-
tion efficiency of the plant scale Fiberglas filte; was in the order of 99.59% were
presented. The time then available did not permit the presentation of the actual
monitoring data of the plané silver reactors and the ré§ults were only mentiorned.
It would, therefore, be desirable to take this opportunity to present this informa-

tion. The data are contained on the first slide.
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SLIDE I

PERFORMANCE OF A PLANT SILVER RiSACTOR

Total

Sample Radioiodine Total Radioiodine ' .

Sample Flow Rate in Scrubber Off Gas * to Stack . -
Period (scfa) Sol. (uc). Flow (scfm) (curies)
1 1.0 0.48 100 0.00005
2 1.0 0.35 90 0.00003
3 1.0 1.72 90 0.00015
L 1.0 L.73 87 0.00041
S 1.0 . 2.68. 85 0.00023

Total 0.00087

~# Flow was not recorded for this perioed....100 scfm
assumed for purposes of the calculation.

Note: A value of 100 curies has been substituted for the
actual radioiodine content of the metal and the
monitoring valuss adjusted accordingly.

Reactor Efficiency > 99.99%.

.One difficulty was experienced in the operationiof the silve; reactors.
Appreciable quantities of radioiodine were detected passing through three of
the first reactor installations éfter approximatély two monthst! operation. The
situation was investigated and it was determiﬂéd that the difficulty had been
caused by an overheazting of the reactor assemblies vhich resulted in the silver
nitrate film melting and running off the Berl saddle packing. A lowering and
closer control of the temperatufe of ﬁhe gas strcams passing to the reactors

has essentially eliminated this difficulty.
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During this operating period, it has also been determined that a high
removal efficiency can be quite casily restored to a reactor which is beginning
to permit the passcoge of a significant amount of radioiodine. When an appreciable
quantity of radioactive iodine is deteciled downstream from a reactor assembly, °
- the unit is cooled and a 5 molal silver nitrate solution is sprayed over the tdﬁ

of the reactor packing. The treatment requires only a few hours and is sufficient
" to restore the efficiency to the 99.99 per cent range. The various reactor in-
stallations have operated for periods ranging from three months to iwo years be-
.tween such treatments. The variation in the operating periods is due to the dif-
ferent quantities of material which have been passed through the units and
individual operating circumstances, such as an accidental overheating of an
. .
assembl&.
| In summary, the Hanford operating experience with the deep bed Fibergles
-filters and silver reactors has been hignly satisfactory, both from the viewpoinis
of the inlensive contamination removal which they have provided and the low

maintenance requirements.

III. ALTERNATIVE FILTER EQUIPVENT

. The second item is concerned wiﬁh a}ternative filipr eguipment arrangements
which are currently being.considered for the treating of ventilation air streans.
In the first Separations ?lants constructed at Hanford, ine vent gases from the prccass
vessels were discharged to the cells énd then. to the main ventilation air strean.
When the presence of radioactive particles in the plant environs was demonstirated,
Phe ﬁroblem was met by the filtration of the ventilation air through deep bed
sand filters.: |
A corollary study performed during the subsequent Fibergl#s filter deve;ép-

ﬁént prozgram established that the process vessel vent gases constituted the
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primaty source of ihe radioaclive aerosol present in the effluent vcﬁtilntion
air. This information was incorporated into the design oan plant which was
constructed approximately two ycars. ago to the extend that a scparate vessel
vent system was provided to permit the removal of the contaminated aerosol at
its source. This was accomplished by manifolding the vessel vent lines and
passing the ccmposite_off—gases tnhrough a deep bed, high-efficiency, Fiberglas
filter. A sand filter was also provided for the filtration of the main ventilztion
air stream.

The inclusion in this plant of both high-efficiency Fiberglas unité for the
separate filtration of the vessel vent gases and a sand filter for the decontam-
ination of the main ventilation air stream, together with appropriate monitoring
facilities, made it possible to assess the relative qontributions of the two
systems to the particulate decontamination of the effluent stack gases. When
the design for a new Separations Plant was iﬁitiated approximately a year ago,
this information was consulted to determine whether any possible improvements
in the ventilation system were indicated. At tha£ time, the plant having indivicdual
filtration facilities for the vessel vent sjsfem had been in operation for one
year. The'data showed that the average radioactivity content of the ventilaticn
air prior to its passage through the sand filter at this iﬁstallation_was less
than the activity present in the zair sitreams downétream from the.original plant
sand filters. .

In view of this information, an alternative eguipment for filtéring the

ventilaticn air was proposed. This arrangement is shown on the following slide.
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The primary advantage to be gnincd through the usc of such a standby filter
unit is that it is no longer necessary to incorporate a large life expectancy
factor into the equipment and an appreciable savings in fabrication and installa-
tion costs can therefore be realized. A comparative cost estimate has been made .

for a sand filter and an emergency.unit, each having a capacity of 100,000 cfm
and has shown a cost differential of approximately $500,000 in favor of the
stondby unit. ' |

The decision was made a year ago by the people responsible for the design
of the new Separations Plant that a detailed study would be made of the ventilation
system of the plant presently providing separate filtration facilities for the
§esse1 vent gaseé and the main ventilation air stream and that the results of this
study would guide future construction. During theApast year, process changes
have necessitated an almost continual alte?ation ahd‘replacement of equipment in
this reference plant. This has resulted in a more frequent occurrence of signif-
icant activity 1evelé in the ventilation air than was experienced during the first
yearl!s operatioh. The detailed study of the long term radioactiv&ty level of the
ventilation air and the characteristics of tﬁe coﬁtaminated aerosol, as they are
related to the feasibility of this standby filter arrangeﬁgnt, has been made thel
responsibility of the group under the direction of Frank Adley and it is presently
plaéned to conduct this investigation before the end of the year.

| The consideration of Technical Section personnel of alternative filter

equipment is based upbn iwo primary factors. These factors are that a ventil-
ation air stream be treated in accord with both the decontamination required

and the present state of equipment developﬁent, rather than through the use of
equipment vhich will undeniably do the job but which may represent an unwarranted
overdesign.or antedated design.

In this regard, it should be noted that the particular alternate, the

stendby filter which has just been discussed, represents only the most economical,
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and thercfore the most atiractive, means of providing an additional decontam-

ination of the air stream. There are, however, soveral steps in the economic

range of possible facilities and these, togethor with approximate cost estimates

for a capacity of 100,000 cfm are indicated in the next slide.

SLIDE III

VENTTLATION AIR DISPOSAL SYSTEMS

Direct Installation Costs#

Ventilation Air Treatment (100,000 cfm)
1. Direct discharge to stack.
2. Standby filter....occasional
99% decontamination. : $100, 000
3. " Main line, deep bed, fibrous _
filter....99% decontamination. $250,000
L. Main line, deep bed,. fibrous : '
filter....99.99% decontamination, . $375,000
5. Main line sand filter. ‘ $750,000
# Exclusive of overhead.

Note: (1)‘ The premise is made that vessel vent gases will

be filtered at their source.

(2) The estimates for items 2, L, and 5 were prepared by
personnel of the Estimsting Unit at Hanford Atomic
Products Operation and the estimate for item 3 is
based upon an interpretation of the data contained in
these estimates.

In view of the large cost differentials involved in the use of these various

systems, it has been the consensus of opinion that the proposed detailed study of

~ the most recently installed ventilation system, which will be conducted to provide

guidance for future plant construction, represents an investigation which was both

indicated and required; and results of this study will be awaited with interest.




