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In this arocess objectionatle impurities are resoved fros
.. .shite cars oy wringlng thea iz contaet with crlorine and fleerine
at slevated teiperatures. Gasecus ehlerine 1s intreduced iato
the furnace by partial saturation of nitrogen gas with carbon tetra=~

ehloride vayor. The latter oapind is broken down into ebhiorine and
earbon ~fter it eaters the hot furrace.

Fluorine is introduced into the furnace by means of freoa
(r12) (Uiehlorio Diflure Methan) (CCEF ). Chlorine esn be brought
(2] o tect vith the graphite at an§ temperaturs. Fluorine, om the
o.her hand, has a disintegrating effect on the graphite at temperatures
souewhere below 2,000 degreet ecntigrade, it has no effect at temper-
atures above 2,000 degrees euntigrade.

These tvo gases diffuse into the graphite bers at elevated
rer)eratures coaverting undesirable impurities into volatile
ehlorides and fluorides,

I:. gemera. tuers are .0 pieces of egiipment needed for
currying out the curificetion == the furmmce in which the bars are
heatsd zlsctrically to a minimum temperature of 2,400 degrees
centisr-de and a ~ashing tover 1in whioch the resction by-produats
and alsc uncombined chloring and fiworine are rencved froa alr
eireulsting through the hool covering the furnace by bringing
then intimate contact vith caustic soda solution,

The graphite bars are laid crosswise in a single layer a full
length of the furnace. The bed in whieh these bars rest consists
o %tro layers = the bottom one a 12" layer of fimgepetroleuam
coke (through 20 mesh to dist) and an apper layer appreximately
24* aof BO graphite through 3 mesh oa the 8 mesh.

nistribution of the gises to the individual bars io
accomplished by means of a manifold equipped with 68 equally spaced
outlets., Each outlet somtains a copper disc orifice with a hale
.024" in diameter, Comnedted with the pipe union containing the
sopper dise orifice iz s plese of Saram tabing appreximately

4* in . Both ends of the individuasl pleces of ijaran are
rTe with lengths of flared coppv tubing approximately
3/4 of am inch in length.

T™he other end of the Saran tuking is . %o o ome insh
n”u.mmu;uﬂmmwo:? ID amd )™ in
leagth. T-is lemgth of earber. tabiag rill hersarter be ref@rred
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This inlet tube leads direetly into s graphite distribvuter
tube 2=5/8" GO x 2* ID and 53% in leagth. TYhis graphite distributor
tabe has 3/3" slets machined om ome side with struts being laft in the
tube wall for mechanieal stremgth. The fuaction ef this graphite
distribuator tube iz to distrikste the reasting naifernly aleng
the full leugth of the graphite ber. The fumstien of the wpper

dise orifice is to distridute the gases frem the maifeld wmiforamly
to eash iadividwal bdar.

Carbon tetrsehleride is introduced into the furasee by
passing nitregen gas over carpon tetrechloride mmintained at a suitable
teuperature in a horiseamtal eylimirieal tank approximstely 12" in

diameter and 10* in length - this plese of equipment will hereafter
be referred to as the evaporator,

Gasecus P12 is introduzed intc the furmace direectly by eva-
perating gas in the eylinder into whieh it is recsived. This is

aecompll shed partially emersing the Fl2 aylimder im s shallow
irom twd mu{nm water ia whieh stean is intreduced w‘

of a rubber hose. Heat is required for swvaporating the ethervise
tzis evaporatiecn would omcl the iiquid F12 with s sonsequanse that
the pressure weuld Becoms serc, By bdubbling steam inte the wate?

in whigch the F12 tank is emersed at a suitable rate, the Freea

is evaporated at a Pate to maiatain a gage pressure of 60 to %0
pounis pressure per square ineh.

The rate of flow of the Fli imtoc the furmaee is accomplished
by means of a reduetion valve ani alaze a needls vilve. The rate of
flew is measured by means of a Rotametar. Yhen the spinning metal
tep in the Rotanster is eleveted to the 100 millimeter laver a
tank of F12 centaining 145 pounds of ligui2 will be egptied in 2} hours.

Ritrogen flow threugh the avaporater 1ls eomtrelled by mesans
of s redusing valve somneeted te the nitrogen hesder daving »
supacity of tem 220 eudie foot nitrogea eylinders. There are twe
neodle valves and also twe redwsing welves ecameeted on this hesder

zig makes it possible to eonmest the nitreges eylinder in banks
ve,

In the pipe leading frem the nitregen hesder to the evaporaster
is an erdinery gate valve., The fumstion of this wlve is te maintaia
s bagk precsure oan the down stream sife of the pressure regulators.
These Ritrogem pressure regulaters vill mst cperste satisfustoeri
wnless there 13 a besk pressure of 25 to %O pounds par sguare

The rate of nitregea flev is measwred by meeas of a Merisa
Orifiec flow meter comtainimg a metal dise in vhish there is a W8
erifice. 4 mesewmry oy sesled in ipabes of
presgmre urep sevess this arificse. Vo Ue

wvaler msesures the
meyoury lawvel in
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By wsans of suitadls valves, altregen gas is sarried %o the
evapors tor vhere it iz partially satura‘ted by nassege ovepr wara
eardon tetrachloride. The resulting gas mixture thea g to the

furnace sanifold in which there is a2 stean tracer to prevent
comiensation of carbon tetrachloride froas the aitregea.

‘n the final stage of the "TF" precess aitrogea is passed
into ths furnace for a periocd cof six hours without any earbon
tatracsloride, In Shis operstiom, the ewvaporator is By passed Wy
means >f :ziitabtle wvalves. The purpose of this treatment is to
flush -a% z2ny individual chlorine resaining in the furnace charge.

In packing the furnaee, all bsrs shall be numbered serially
with a s%.eel stazp prier to packing thex im the furmace. For the
present st least, the bars shall be aumbered from 0 to 67 inelusive
ani they should be arranged in consecutive order when packed im
the furnsce. In packing the furnace, the graphite distributor tubes
are spaced on the hed of Ii:: coke with the slots lecated gt the
sevan o'clock positioa. The purpose in arranging the slots im

this way to prevent bloecking the slots with the fine meterial of
the coke bYed,

These graphite distributor tubes are 30 spsced that the distanse
betraen the tube centers is 5-3/8", Arftaer these tubes have been
spaced, conrse 30 granhite is distributed over the tubes until
the top of the distributor tube i Just visible. Sufficient M
particles shall be distributed in this way so that the end of the
%) flov line coinciles with the enis of the distributor tubes.

After the graphite distributor tubes have been suitably spaced,
grapuite bars 4«5/ x 4=5/8 x 50" in length ars laid directly over
the tubes so that the wvertical center lines of the distributer

‘ube coineldes with the vertical center lires of the bders., "hea this
is dome there shouid be an opern spaee between adjssent dars
appraxisately 3/4 of an imeh. This space bLetween the Bars is them
fllied with ecarse NG graphite which is later rawmmed ir place

with s thia flat stesl bar. I{ 1s iwportant that this space detween
the hars be unifo pacied in evrder % obtain uniferm curreat

distributioa of the leagth of the bar and coupequently wanifora
temipora iures,

after the dDars have been uniformly spaced along the length eof
the furnace, a hopper filled with eearse BO graphite is suspended
sbove the furnsee in sweh a maimer that when the crane travels aleag
the iength of the furmsee a stream of ecarse B graphite is drepped
sz the oanter lime of the bars threwgh *7avel cf the erane. In
Shis manmer a trisagular mewnd of esarse B0 graphite is depositid
. the eentsr line, either side of She Wese ¢f this trisngulaw
wund shall extend to vilhin apprexism ton inches frem the oule
of ‘he bars. The purpese of tiris s mound is % ast a0 &
eninmey 30 vent gases frea the furmaee. The permmdility of the
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coarse BO graphi'e to the passage of geses is roughly sines that
of fine packing coke. Thc apex of this trisngular mound id reughly
elever inches above the grapnite dars.

Aftop this triangular acumd of esarse B0 has been rlased in
position, fine peecking eeke iz distriduted on either eide of this

sound uatil the depth of the paeking soke above the bars is
aine ineches.

Before the fine paeking e¢oko is poured imto the furasee, the
esrbon inlet tube shall be placed in positiom with the open enad extendimg
into the graphite distributor tube for a distames of appreximstely 1
inehes. BeSfre sovering the earbon inlet tube with fime packing cers,
they shall be inspested for sraek; or clogging dwes to carbea depesits.
The present 1§ x 7/8" tubes are unsetisfaetery besanse esarbea depesits
formed in the het ead of the imlet tude for e distamee of five inshes
break the inlet tubes. These imlet tubes will e satisfastory for
further use 1f thers is simply a leongitudinal split., However they
will have to be replaced if the ends are completely clogged 'ith
eerbon depcsits or if there are Sransverse fraeturs. This ecaditien,
however, is a temporary cme. A new design calls for a 7/8 OD x
X 24* cardon inlet tube which will be aonneeted %o the graphite distribhete
er pipe by meams of & earbon sleeve 1" 0D x 1% ID 9* in length., %hes
this coabinatlon is in use, the csrbon sleeve will be regarded as

an expendable unit and either serapned or used again depending upea
its condition,

Dscasionally, it will be desirable o eheek the functioning
cf the gouner dise orifice. During the coelimg operation, furmace
iases may Aiffuse back into theso orifices and partially eclose the
minute opening. The clesure af the orifice openings will be indieated
%y inerease in the manifcld back pressure. The proper function of the
orifiece can best de judiged By pansing propane gas into the maifeld
and igaiting the gas. If any of the orifiges become clogged, this
ean readily be deterained by absence of flame froem any particular

efifice. If any orifice becomes elogged, it must be cleansd out,
othervise non mifora treatment would result,

After the fime packing eske has been added to the furmace
»ith the side bloeks ia plase, the jeints ia the side blesk sheuld
be sealed with rire olay. Cerrugated shest irem covers are then
on top of the side dleeks vwith ashbestos paper imsula
with individual corragated irem sheets frem cash ether. A
eomsisting of fine coke is poured aleng the edges of the cerrugated
sheets to elose any openings to preveat amy less ef drafs.

AMSANER GPHIZION

The function of ths abserher is to prevent the exit of shlerime
and fluerine compeunds from the system in the sutside air. Canmstie
seda reacis with these gases and their wvelatile esmpoumis
asw gempounds wiieh are inmers, Muehhnttmaun:'r:an‘
350 gallems of selution cemtaining fiw hmdred pounds of saustis sede

Net mare tham 150 gallsns shall be intvedunesd ints the abeerder
tover at ome 2ime, because s

1a
cleese the offtale pipe frea the
g

T
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ularly laportant tc observe this level before the pump is im
cperation, vhen the solutiem is beimg ecireulated ia the tewer

the 11quid level will drop. If more liquid were added to the
system a%t this time, the off-take pipe would be eloped off Wy
liquid in the event of pump fallure &ue to a power shutdewn,
Later on, it may be possible to deereass this amount of caustie
soda somewhat but for the time deing it i1s advisable to use an
excess in order to prevent metsl corrosion in the adbsorbing tower.

After a heat has been esosipleted the final selution in the
tower iz %o be removed by pumping 1t inte fifty zallon drums and

eaptyin; these on the dumpplle or by means of a proposed pipe
line frca the absorber torer to the dump,

After the power has been shut off, it is important te
wateh the water lewvel in the tower, beeause heat ceming frea the
furnace vill evaporate water at the rate of about one gallem
per ainute., This loss in water will have to be made up by
pumping fresh water into the system at regular intervals.

For the time being, the norrosiom characteristic of the
final tower solution will huve to be judjed by cder. If there 1is
only a slight odor of chlorine in the solution, the chances esre
this =11l not have an adverse effect on the tower. However,
to gake sure of this point, the inside of the tower ought to be

inspected every trc weeks to determine whether the tower 1s deing corred
ed,.

Zome ingeludble salts are formed by the reaction of the furnaee
gases with the eaustic solution and at intervals it may be necessary

to remove sludge through ths cleanout door located at the baze of the
abscrber tcower,

In earrying out the purifying eperatica graphits bara are
heated by a passage of ¢lectrie current through the essrse IO
grapnite separsting individual graphite bars. Rach of these
spaces filled with BO shail be =egarded as an individual heating
*slexent. PTower is started at the maximwm tap with the transfenmer
sonneetad on low range and as the echarge besomes hoated reduse
th:.:omgy voltage in order to ksep the primary amperes withia
ra .

In other words, the bars smay be heated ar rapidly
a3 the power input cenditions permit.

Contrel of oyerations shall be carried out om a
«ilewatt imput bases and these shall proeceed in seven distinet
brackets. These brackets are summarised in the sceempanying table.

ERACKET # ) In this hWrasikett pewer shall be intredwesd os
rapidly as possible wmtil 2,000 kilewatt hours

the furmaees. With this pewer L 78
be in the range of 850 te 1,000 C. Ne gas shall be
introdueed into the Curmaes during the

esuusg # 2 AfSer 2,080 ¢ howrs have beon indvreduced

W T




%Egé aﬁgg Ew - " b A SRR ‘? P

i
|
)
'

{nto the furnace, nitrogen gas partially saturated with carbon
tetrachloride shall be passed intc the furnace at thw rate of

170 cuble feet Der hocr., The temperature ecnditions of the
evapor rtor shall be aljusted so thet elght pounds of earbon
tetracnloride nre scarried into the furnace per hour of operation,
the eonditions for this orackstt ahall be maintained uatil the
total input resches 5,400 Kilowatt hours. At this input the
furnace tempersture 'Ill be approximately 2,000 degrees C.

3 ACKET £ 3 In this braeket, nitregea willi be shut off aad
12 gas intrnduced into the furmace at the rate of 175 eudbic feet
per hour, Thie flow rate is obtained, by maintaining the F12 gas
sressure at 69 to 90 pounds per square inch and a secondary pressure
of 29 to 30 pounds per square inch after passing through a reducing,valve,
" Plow 's controlled by s needle valve s¢ as to maintain the level
of the spinning top in the Rotameter at one hunired scale divisions,
Power input in this dracket shall be maintained at a maximun within

the rating of the transformer untll the total input reaches 7,600
kilowatt hours.

IRACKET # 4 In thls brecket the freon rate will be maintained
the same as in bracket # 3, howevsr, the rate of power input shall
be dropped to 1,000 kilowatts. This is the power input required to
maintain a furncce tenyerature of 2,400 degrees C. This 1,000
x¥ilowatt Dovwer load shall be maintained until the first tank of F12
18 omptied. At this juncture, power to the furnace is shut off,

BHACKYT # 9 In tnis bracket, with no power going to the furaace
an! ccoling having started a second tank of F12 is to be fad into the
farnace at the raote of 175 cuble feet per nour, This should be

aceomnlished in 24 hours at which time the furnace teaperature will
be slightly in excexs of 2,700 degrees C,

BRACKST # 6  In this bracket there will he a cooling peried
and the tamperature will drop from approximately 2,000 tr 1§
degrees. Nitrogen gas pertially saturated with carbon tetrachleride
shall he fed into the furnace at a rate of 100 cuhic fest per hour

for the nitrogen and 6 to 3 poumis per heur earbom tetraschloride,
This shall bde gcontinued for a period of 30 hours,

BRACKY'T # 7 In this braciest nitregen +ith nc added carbden
tetrachloride shall bDe fed into the furmace at the rrte of 100 scwdie
feet per hour for six hcurs. The purpose of this treatment is to
purze residual gases remaining in the charge.

ifter this six hour purging treatment with nitrogen, the sheet
1701 covers may be Tremoved from the furn-oe¢ amd skimaing of the tep
insulstion started, This should be donse by seraping the material
adjacent to the side bloeks with au improvised hoce to a line running
throug!: the middle of %he furasee. This initial sikiaming will

concentrute the ash vhigh can than be shoveled into a serap busind
and disposed of on the dump,

The remainder ef the cover material will thea be rensved as

. (ESSIFIED
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rapidly as temperaturs conditions permit. This cover materiasl shall i
be placed 1n a s=parate bucket for subsequent sereening to remove ]
the coarsa fron the fine material, Either of these materials may '
be used repeatedly in the “P" proeesg.

v g

After the furnece has cooled suffiefently so that the bars can i
be handled with gloves, they shall be removed from the furnage and 4
placed acruss aluminum angle bars, ¥%arm graphite bars shall never be K

placed in contact with any wooden or paper surfaee because temperature
aay bulld up to a point whaere deecomposition of the surface HAYy osour
and cause serious contamination of ths bars.

Twelve bars are selacted as saamples which are distributed along ‘ﬁ
t.e length of the furnace. IYor the time boing, these shall be bars
number 1, 7, 13, 19, 25, 31, 37, 43, 49, 55, 60 and 66. These sample
bars are to be stausped with rubber stamps with the word "SAMPLE®,
grade desigmation "C5F" and heat mumber, finally the sample number.
The bars shil be individually wrspped in rosin sised paper and packed
three 1n a box for shisment te Richland, Washington. The remainder
of the b:rs from any given heat shall be stamped with the grade
designation "CSF" and the accompanying heat number. 7These bars are also
to ce iniividually wrap)ed with rosin sized paper and packed ten,
later six to a box for shipmen® to Richland, “Yashington.

i :I- g am IQ&
“hén either carbon tetraciloride or F12 are being introduced

into the furnace somze of the guses coming from the furnace are highly _
poisonous and should be carefuily avolded, RHenoval of these Lases i
fror baneath the furasee hood 1s aecomplisred by ventilsting fan )
eonnected to the absorber tower whieh pulls air through the space belew e
the shect iron cover at the rate of 2,000 cubic feet per minute. These .
polsonous gases are gompletely nonxr.iisod by eontact with caustie .
soda, It ir extremely important whesmever a furnace is placed in ¥
operation that both the ventilating fan and the eirealating punp

shall be put in operation hefore g heat is started, The eperatiocon N
of these two pleess of equipment is indieated by twe white sigml ‘
lights loeated dirsetly above the power somtrol bexes. It would be

well to inspeet fan and pump froz time to time to see that they are
functloning properly.

In the event of a power rallure, it is importunt thet the flow
of elther earbon tetrashloride ar P12 into the furnsce shall be
stopped immidiately. This ean be done by either elusing the main

valve on the evaperator, or tho needle valve on the F12 coatrel
beard, Auxiliary vcnti

lation of the furncee ean then be ebtained
by weuns of a stean jet flewing in the vemturi throst located oa
the furasce stack and opening o slide valve ia the off-takee pipe
direetly adove the exheust fan, This stesn Jet will provide

adéquate ventilation with no gus flew into the furnace until

T e e
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3hen carbon tetrachleride or F12 are deing fed into the
furnmee 1t »111 ha a good precaution to avoid walkimg between furmases unless
eusvbwicly meysssary, La Gurreat cperatins, thare 1s no Becessity
for snyone ente>ing Detween fwrmaces smd thI . b
aveided as far az it iz possidle,
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