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C.

This subproject is identified as "Zlectrolysis Development
Faellity for Hydriaide Component Ressvery’ and conatitutes a spesified
cosponent of “"Gensral Plant Projects ~ Nound laberatery”™ earrying the
Budget Preojeet Mo, 3-281-8605 (B).

Thia preliminavy proposal is subwitied as part of the Request
for Divective No. 105.

mmmmmmwmmmam(ﬁ)

esparisental slsctrolysis ocells and related squipment in jioom 111
of the "R" Building st Hound leboretory. These cells will be used
to develop sngineering design data for high capasity eloctrolysis
cells for the separation of Hydrogen, Deuterius and Tritium mixtures.
Znel esll will be approximately eix inches irnmide dismster and four
inohes high. Tiw complete syntem will be installed on the existing
flger. Ho bullding modifications will e required. Najor equipment
consists of the aix slectrolysis cells and burpers in & zas-tight
systes, hoods, power supplies and thweir controls, tempereture recordsr
and controllers, amxxi 3 refrigeretion systen for condensing and drying

A survey of several mathods for recovery of tritium in the
hydriside work was authorized in & lstter from De, Johm H, Roberson
to Dr, J. J. Burbage of lNovember 30, 1953. Thls survey sulminated
in a meeting at the Hew York Uperations Office attended Ly Manson

Bermdict, Earl Coban, Jeooh Blgelelisen, B, B, Holnteer and Russell lLeed
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in addftion to Momsante and Dayton A.Z.0. repressitatives. Tiwm
recommendations concurred in &t this meeting were summarized in e
letter dsted Jumuary 15, 1954 from Dr. J. J. Durtege to Or. Johm K,
Roberson on “Status of Work in Therwonuclesr Component Fabriestion”
(54-1-65). This letter states in part: * = .- Stulles of thermal
aiffusion, elsctrolyais, and low temperature digtillation setheods
mMWW&mﬁMW&M&%&MM&m
of a Meellity of suffisient capecity for the recyols phase of the
aydriside program”, It reccsmsods that & thermal column be installed
tion aress, ard that " «---- & development program be started to gain
technicsl informatien wpon whieh a choles of wethod can be made and
to develop englineering design data on high capecity thermsl columns,
slectrolysis cells, and low-tempersture stills, It is importent to
recognize that the developmmnt plwae will help inswe the construction
of & reliadls full-ssale revovery plant by July, 1957".

A letber from Dr., Jahn H, Roberson So My, 5, R, Sapirie deted
Jumsry 19, 1954, subject: “Therwenuclesr Component Fabrication at
Hound”™ (58=1-71) atatea in part:

e would like to procesd lmmediately on inatallation of an
slectrolysis developuent facility and a Cthermal 4iffusion development
fanility «w-e, These are t0o te kept as sepurate capital projects and
m&nmﬂmmmﬁ:mlwmh. There are
sufficient funds in Nound Cenerel Plant Projests for FY 1958 to cover
the estimnted cost 50 that these ean be suthorized wiwn requested.
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I am asking Monsknto o prosceed with the preparstion of the
prelisinary propossls for the thermal columm installation and for the
two development fasilities.”

This write-up is she second of thvee preliminary proposals and
directive reguests subnittsd in accord with the aforementioned request
of Dr, Heobsrson,

A msjor sousiderastion in detarmining the megnitude of the recaovery
phase ia the determination as 0 whwether the hydeiside saterial ean
be resycled without isotople purilieatsion. Realistioally speaking,
reguiring an isotopiec separation, so the sbility to reeyels would
only delay the time when a full sesle recovery unit would e reguired.
however, bessuse of the uncertainty of being able to 4o this and the
ultisate need for an isotople ssparation facility, long range planaing
secessitates the inclusion of o high capaeity lsotopiec separation
plant.

in addition to the nesd for an electrolysis developmont progrsa
to estabiish design data for large scsle production recovery units
another nesd exists for this program in that ¢lectrolysis cells will
b required 28 o head end process step to changs satarisls that ore
solumns used for recovery. ILatimates show that at least hslf of the
iines in the "T" Bullding that contain recovereble materizl are in
the iiguld form and will requive processing in elestrolysis coolls
bafore going to thess thermal celumas, It is pousible to greatly
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incresse the capecity of these columns by designing oells whieh will
yisld high separstion fastors during the slectrolysis operation,
data for such cells.

For the slectrolysis development faellity six expesrimental
elactrolysis cells are oecessary to obtain duta for propér cwide
and deaign of large seale produstion cslls. It is plammed to first
set up & ono~call wndt, then & two~cell unit, and fioally 8 three-
esll unit., The general purpese of this electrolysis system will be:

1. 7To serve to familisvize personnel with mndling and

2. To determing leasidlliity of operstion with regard %o

reelth physics considerstiona.

2. To determine fessidility of contimweus malintesance-free

operation of this type of process.

k, To e Bh separation factor data on tarnary mixtures

of hydregen-devtariua~tritiun.
teitium mizbures, but none 1 knows on teraary mixtures of hydrogen-
Ak brief deseription of the sisctrelysis units follows:
ne-~eell unit - this cel) ia of spproxismstely twe to four liters
mwm,mmmmm, Iour inches ilnside helght, is

water cooled, its out-gas is conmeoted to & burnsr, and bas & capnsity

of sporexissately ten to filty iiters of hydregan per hour. It will
hendie lydrogen-deutesrium mixtures, snd its spesific purpose isi
1. To cheek out the parformance of the cell, burner, and

- -
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2. wwmzummmmmm
211 unit - each of these in series with Wurners, will be
Wﬂlyt&maimwﬁmstynmmnmxuﬁ:
modifieations. The oslls will be made of steel, with a niclhel
eylindricsl anode and leads. This unit will also handle hydrogen~
deuterdun saixtures, and its speeific purpose ist

1. To detersine the feasibility of contlmvous meintenanse-
free speration, |

2. To determine the best method for movement of msterials
through the slsctrolyals aysten.

3. To establish deaign eriteria for a three-cell pilot
plant unit.

epait « this unit will serve a8 & pilot plant for a
large~-scais produstion unit. Zash cell will be from two to four
4ly the same size as the previous cells,
deutszium-tritium. The specific purpese of this unit ia:

1. 7To eatabliah design eriteria for production units,

2. To investigate the sflfect of changes in opersting variables
{current, pressure, taspersture, and fiow rate) upon the
ssparation fagtor,

3. To demonstrate the fessibility of operation of such units
without loss of products,

4. &ﬁhmmtmwﬂzchm&mmm
safely dene.

In all three unlits ssparetion fastors will be determined and

used as 2 meagmure Oof the effect of changing opsrating veriables.
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Zﬁﬁi@fmmmrmm waits sbows the foed mlcbures will
be uged at flow raten lv the rangs of ten to [ifty smdlliters of
1lquid por b, with gas evolution flow rates 1n the reunge of ten
to fifey liters &F hydvogen per hour.

In the cue-eell snd Uws-oell units only Huo - Lgh s will
ve smed, but i the three-esll wndt Mav - D0 « Tov mixtures will be
used, with tritiws saisting in YWwraoe ssousts.

armmmekimﬁmmmmfwmtwn-
sell uwalt is shven 1n Bhetoh ¥o. ) sttashed. The svelved gason
(B, ans Yg) Tiew couster-eurrently o thw ligquid (z, and T, enriched
the waste druin., Uhe enriched water Irastisn will be sollected in a
reservair for pousible recyeling.
be scconpllabwd qui
refrigeration syston will te provided for drying She svolved gases,

subprojeet will requive {ive
Sovelopment persennel to couplete this part of the work,

ory bealth phyeics prsctices will be
fsllowad. 9&?&% the sarly runs with hydrogen-deuberi |




a omwopy~type hood will be installed over the slsetrolysis cells

the trace tritium runs teanaparent walls will be attached to this
canopy to insure proper ventilatien and provide a protective barrier
between persomwl and equipment. The processing squipment itself is
& gan-tight system which will provide sdditional protectlion.
Continuous afir sonitoring will be instituted not oaly in the operating
aress bt also in the canopy ventlilation system.

sosountabiliity of the trace smoxnts of tritium tavelwed in
the sxperimental work will bes the responsibility of Process Levelop-

o new or additlional security problems are antisipated from this
tritium runs are being mede, the same security regulations will apply
as those that are in fores in the adjsesnt 3W area in which Produetion
Recovery is to ke loecated,

The site selevted for the sxperimental electrelysis sells is
Room 111 of the "R” Building. This site was selected on the basis

matmmmm.zu;wmmmtmam
esll electrolysis unit. All items which can be tested individually
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sush as bumers, refrigeretion, ete. will be tested prier te
tnstallation. Sketeh No. 2 attached siwws the gensrel position and
space for the experiments] sguipment in Room 111 of the "R Bullding.

oan e installisd in place without
spunted on 2 reinforced table with a canopy-type heod over this
have to be oxtended to attach to tils experimental equipment.

AN UWEES Sl AN e

The sseempanying preliminary satimate fores 2 part of this

ir Areas, Gress Cubage and Ynls Cost Dats
Since this project does oot inwlve construetion of & ew
no floor ares, gross oubage or unit cost data is furnished.
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FORONNG SERPSAIE A0a WONDASSTSAN YESeR :
is received. Assuming a starting date of Marsh 1, 1953 the subproject
will be completsd by Felwuary 23, 1955. Parts of the work (oms-cell
and tw-00ll units) will be completed prior to this date.
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