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&‘g—igﬁ é 5, §L£§ Operation 5 w |

The functi of Operation 5 is to prepare plutonium tetrafluoride

»v\h

from purified plutinium oxalate. The meinm steps in the kydrofluorination

opsration are:

I. Receiving of mterial from Operatioa 4 and preparation for alurry
sransfer,

II. Trensfer of tie plutonium oxalase slurry froa the purification con~-
tainer imo Py-Rh boats. .

IIXI. Dryiag and ignitvion of the oxalate slurry to the oxide.

IV. Cooling and reighing of tbe oxide.

V. Hypdmfluorindion of the oxide %0 the tetre-fluoeride.

Vi. Veighing of the flueride.

VII. Transfer o! the fluoride to the refuction bottle and semding it
% storape or Operation 6.

VIII. Generul adean~up of the apparstus.

I. Preparetionfor Slurry Transfer:
Purpose:
The pluwionium is received as an oOxalate slwry in a 1000 al. gali-
brated flforence flask. The totel volume of materisl varies from
200500 ml., depamding on the parsicel size and the amount of excess
water. A very bulky oxalate will be dark gresa ia color while the

mre dense oxslate will be dlack.

A

The slurzy flask sets inside of a lucite cam which is delivered in
a boron lined ean. The doron lined can is placed on a space unit ’
square which is painted on the floor in froms of the dry box

unit.
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1. Obtsin a data sheet (see appendix, Fig. VI) from the file at

Prosedure: %

the consrol desk. Record lot number, time in, boat weights
and aumbers, and seheduie-tmber.

2. Turn on vaouum pumps amd hood lights. The swisehes are on
She outside of the hood.

3, . Remove cover from doron lined can.

4. Open air look door M, Pig. I. Tels lucite caa froam the boron
l1ined cen and place on the shelf sttached to door N, Fig. I.

S, OClose door M, Fig. I. |

6. Usiag thw glove POrts 11 WMo wet trensfer Doy FONOVe--4he-..
proveutizg tube-from tus FEIFFINg 104 aid delivery tubve-amd
place—it-1in She pedta-tire DOTTON Of Wy -wed-APenalsr bOX.
Open door N, Fig. I, take the lucite can and plaes it in the
holder on the transfer device.

7. Unscrew the four wing-nuts and remove the cover from the lucite
can. Plaoce the cover and muts im the Sray in the bottom of
the wet transfer box.

8. Remove the ground glass jointed ocover fYOR the slurry flask
and place in the tray.

9. Referring to Fig. I, ralse the slurry boStle by use of hand-
wheel E until the ground glass joint of the slurry flask forss
an alr-tight sesl with the grounmd joint of the transfer

apparatus at H.

JECLISSIFED
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Operstion 5 3,

e JRCLASSIFIES

The oxalate slurry eomtaining about 100 ml. of exesss weter is
transforred by ssans of g compressed air-vesuun systes from the
slurry bostle Shrough the delivery tude iaso $wo Py-Rh boats

(7*x 2*x X4"). The Boats are beld in a njckel scow whish sets in

a0 1g. X}. This oradle can be moved horimcatelly by
mnm\aﬁoil B, Tig. I. The velves and levers operating the
sransfer apparatus are loocated on the outside of the wed trenmsfer
box as shown a$ C and D, Pig. I,

All »us 100~800 mg, of the oxalate can be sransferred.

Proocedure:

1. Adjust the delivery tube so that its tip extends %o the bottom
of the slurry flask.

8. Adjust the height of the out-lot tip of the delivery tube, by
use of handwheol I, Pig. I, 90 thet i$ ia sdout 1/4" below the
%op of the beats. |

3. Start stirrer. Switeh is o3 Wae ouvside of the M V(:;}u. 1).

4. Opem air yressure valve 1;. I ast starm toﬂla;;ho
slurry tirough the delivery tude indo w boeds. Ragulate the
pressire by use of the bleed (K, Fig. I).

8. Afser the excess water has been foroed over imto the boats,
close the air pressure valve (D, Fig. I), sxd open the vaouum
line at O, Yig. I. By adjusting the height of the %ip of the

delivery tube with the hamiwhesl (I, Fig. I}, suek the exoess

water beck into the slurry flask.

DECLASSIFIED




Operation 8

e TS

6, Repeat steps 4 and 3 until as mach of the slurry as possible
has besn transferrsd to the boats, being careful to move the
position of the boass between pagses, by means of wheel B,
Pig. I, 50 thet thers is approximetely the ssme amount of
materisl in eash boat. About 10-15 passes will probadly be
required,

7. Suek ap mach of the excese water as possible from the slurry
in the boats, deing sure to leave mo liquid in the delivery
tube when finished. |

8. Open sliding door L, Fig. I and run the boats out on %o the
cradle in the air look. Place bos$s sovers on the boals.

9. Start the drying end ignition operation. Gemplete 3his opere-
Sion after the dryisg s iERISION Dns heap Magms.

10. Lower slurry flask on Sransfer device with hemdwheel X, Fig. I.
11. Wash stirring rod and delivery tube with distilled water. Add
water %0 bring the volume in the slurry flask up to 150 ml.

12, Place glass esp on slurry flask and fasten the lucite oover in

place.
15. Remove the lucite ean from she wet transfer box through door N,
Fig. I and then out of the air look Shrough door M, Pig. I. 7

Place in the doron lined csn snd send to Operation 4.
!

DECLASSIFIED




Operation §

III. Drying end Igaitien gﬁEﬁ“SSlFIEH

Purposse:

The soow snd the bdoats are moved out of the eir look into the hood

unis invo wﬁor orudle. Hesre the soow is slid out of the cradle
ineo a qu%wbo whioh iots inside of an elestric furneoe. The
teaperature of the furnace is controlled by a Wheeloo prograsm
comroller. This program, (D-2), gives %he following Semperature~
time cycle: 180° ¢ for 3 hrs.

150 - 280 in 1/8
%0 - N0 1ia 1-3/4

800 for 3/4
6 hrs. tosal
During the dxying cyole eir is &rwm over the boats at & sonstant
rate of one liter per mimute by means ©f a vaeuum pusp. The hot
gases from the furmade Sube pass through = water cooled sondenser

followed by a glass wool filter before resshing the pump.

Progedure:

1. Move credle (centaining nickel scow with boats of oxalste sluryy)
through deor R, Fig. II imto the hood uait and iz fyoms of the
drying end igaition furasee, Fig. II.

£. Clese air loek doer R, Pig. II.

S, S8lid alokel sgow out of the oradle snd into the q‘“,“

tudg (A, /Fig. 1I).
4. Take +il m?/rron pan B, Tig. II ond ph” over the end of
She quarss xii’u. ’
8. Adjust the air flow in the furnace by means of the velve I, Fig.
II sc that the flowmeter J, Fig. II indicetes a flow of ome

liter per minuse.

DECLASSIFIEY
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6,

7.

9.

10.

1.

12.

13,

4.
15.

1s.

17.

Opern cirmlatiu.f_e; water valve nesr air valve I, Fig. Il until
the rotutsﬁ:;é\}m. 11} imdigates = flow of ome liter per
Binut e, g
Rotete program disk B, Pig. V to the start of the drying snd
ignition progrem.
Sterdardize program controller (L, Fig. V). See Wheelso
Instmotions in appendisx.
Start the drying and ignition program by throwing switoh I,
¥ig. V down.
ecord tho ny ceasary dets on the lot data sheet at the control
6 )l V. |
Continue with step 10 under the wet Sranafer prooedure.
Teke readings every half hour; recording the data on the log
sheet at the oontrol desk.
At she eompletion of the tempereture~tims eycle:
g, Bhut off switoh I, Fig. V at condrol panel.
b. Remove quaréetube-—ocover snd plase 1o pan B, Tig. V.
¢. Pull nickel soow containing douts with She oxide out of
the furnece and onto the credle.
Repla 66 qumrtz “tudbe gover.
Shut off vacuum pump (switch is on ocutside of hood).

8hut off condenser water.

Condensate colleoted during the run is %0 be sent to Opersation

b

ECLISSIEL
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Uperation 5 7.

Y. Hydrofluorimation
Procedure:

1. Upen reaction tube cover

t

2+ Slide soow contaiaing boats wish th: .idie © o u.e redle
and in%0 the niokel reacsion tube (L[, Fig. il.a

Y

3, Bolt on resetion %ube gover Q?}}‘xg. iZis

4. Adjust the water flow $o the adbsorpiio: sower F, Fig. II) to
two liters per minute as indiocated Ly the rotasight (G, Fig. II).

5, Adjust Og flow to 300 ce per mimabe by means of valve J, Fig. V,
and hot wire flowmeser H, Fig. ¥V at control pansl.

6. Cheak program disk E, Tig. V to see ithat it iz set for the
kydrofluorinas ion oyels.

7. Turs on comtroller by use of swissh I, Fig. V at control panel.

8. When recorder B, Fig. V shows furnace temperature to be ahout
200° C, open valve X, Pig. V, theredy turning in H.F. Cheek
the HF flow with the hot wire meter at control box H, Fig. V.

9. Note H.F. line pressure at C, Fig. V. If it falls below 3 p.s.i,
cut in a fresh tenk. /. ., Y - o . 74

10. Take readings of EF pressure, water flow %0 absorption tower,
0}_1‘_1«, HY flow, and furnsoe tempersture every half hour end
record on dasa shest at sontrol desk.

1l. A% tbe completion of the 10~ hour temperature~tims oycle tura
off swiseh I, Fig. V.

12, Open the top half of the furmace as shown in Fig. II and turn

on ocoling fem Hy Fig. II.

1
}

DECLASSIFIED
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Operution B

V. Procedure (ocont.)

1%. When the reaction tube has - shown by
recorder B, Fig. V, shus off ... =~ . (- .= %, Mg. V).
14. Walt at loast ome minate efte- e 0 o e *:urn.d' off,

then shut off Og flow (velve T, Fig. Vi,

18. Sbhut off fan and water flow to *he =bsurption tower.

16. Open resction tube cover (G, Fig. IT).

17. Pull out niekel seow, conSaining boats and the fluoride, oato
the cradlo‘ in front of the furnzce and allow %0 000l to roem
temperature.

18. Replace resesion tudbe cover (C, Yig. II}.

19, Close top half of furmsce on reastion tude.

DECLASSIFIED
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eeenen DECLISSIFE

Purpose:
Phe fluoride is moved onto the storsion balamsce, Fig. 11, and weighed.
Yrom 3215 weight and the previcus weight of #he oxide, the per

eent conversion osn be saleulated. (See appendix A).

Procedure:
1. Move the oredls and 1its contents onto the long pan of the
balance, Fig. II.
2. Unlook the Dalanes and weigh to she nearest 0.l grem.

3., Lock balamse.

4. Record weight on date sheet st the control desk amd caleulate

the per csent conversioa.
8. Remove weights and slide credle im front of alr lock door R,

Pig. 11,

VII. Removel of she Fluoride
Purpose:
The fluoride is moved shrough the air lock imtc the dry trassfer
box, Pig. I. Hers the mterial is (ransferred from the boats izt
the reduction bostle wish the aid of a lueite dumping spparstus.
The fluoride is then removed fros the apparetus and sent to

Operation 6.

Proosdure:

/"'?
1. Start vaswum pump. /’

2. Obtain e borom lined ok Which goes betweea Operation © enl
£

Operation 8.,

DECLISSIFIED
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JECLASSIFIED

3. Hemove the reduotion dottls from the can snd place it in the

Operation 5

VII. Prooedure {(oomt.)

air lcok through deor N, Fig. 1.

4. Move this bottle through door O, Fig. I into the dry transfer
unit smd plece it in she dumpimg devioe at P, Fig. I.

8. Move the scow through door R, Fig. 11 into the air locithen
onto platform 8, Fig. I in the dry sransfeor box. Remove boat
sovers ir air lock.

6. Take one boat from the soow apd place it in the dumping
apperatus at T, Fig. I.

7. Dump the fluoride in the bout Dy rotating sremsfer cover 180°.

8. Aemove the boat fTOR the dumping spparstus and lcosen any
material clinging to the dost.

$. Repeat steps € and 7.

10. Remove the boet and plece 1R soow.

11. Dump contents of the seeond boat (steps 6, 7, 8, 9 and 10).

12. Remove redustion bottle from the dumping apparatus and break up
any lumps.

1S. Move cradls comteining the scow end boats into ths air lock.

14. Sorew on csp and remove redustion bottle from the dry Mox and -
place in the boron lined can. 7

15. Move soow and the boats into the wet transfer bdox.

16. Send the fluoride with the proper dnto_ato Operasion 6.

J\“}« "ﬁf“"if;'-"" EO I M
Dats required: a. lo% number * ¥ o
e, weight of Pu

4. weight of Fluoride

¢. per cent sonversion

£. contal ner number

DECLASSIFIED
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Operation 5 w

o s IELISSFED

The outside of the hood and 4ry box unit is cleaned with specia:
solutions furrished by the H.I. group.
After the clesuning is ocompleted the Z.1. group will check the uuit

for hot spots.

ELISSFED
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A, Lot Data Sheet, Graph urxd Caloulc!

B. BHot Wire Flowmeser; prins:pal of ¢ i sion and
sonstruotion

0. HF end Op Supply

D. Wheeleo Insatruotion Sheet

2. List of Equipmesns

FKSFE
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Operetivy U ,.ppandix 2.
A. Geladsgions, Jpsretion §

Upon arrivil of the oxalate slurry, the Los, ?ﬁ-h. and Sounres
Numbers ure noted at the % p of the data shest. The $ime of arrival,
the "L* box conteining the batch, and the unit im whieh She bateh
is %0 be processed are alsc nosed.

The weight of the empty boats and oredle is determined. After
the oxalate has been dried and comverted to oxide in the Gesired
aumber of hours, the boats, oradle and oxide are weighed. The differ-
ence in weights ia the weight of oxide, assumed % be 100% ecaversed.

Because of poorer hydrofluorinetion yields on oxides which have
been ignited at 900° G, 1t has been found expedient to heat %o only
600° O,and tham apply a correction factor %0 the weighs of oxide at
600° C %0 comvers %0 equivalent weight at 900° C. It was foumd dy
testing several 160-grem datohes that an average of 0.606 of 600° C
oxide weight was loss in igaising to 900° C. To correct the weight
of oxide to 900° C then, the weight of oxide determimed dy weighing
is mulsiplied by 99.308 or 1/1.0065. This new oxide weight is then
acalled the "gorrecesd weight of the oxide."

Sinos the moleoular weight of the oxide is 271 and the molecular
woight of "element™ is 239, the equivalent weight of “element® in the
oxide 1s found by mulsiplying the ocrrected oxide weight by £39/891
or 1/1.13%0. Similarly the molecular weigkt of setrafluoride is
318 wmd the theoretical weight of tesreflucride (1008 econversion)
is determived by multiplying the corrested weight of oxide by 315/271
or 1/0.8603g.

After the oxide has bem hydrofluorinssted for Wme desired time,

DECLASSIFIED
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Opereticn & Appeadix

{oons .)
the prodaot is removed end the sum of "boats, cradle and crede tetra-
fluoride™ determined by weighing. The origimal weight of empiy
m™oats plus oradie™ is subtracted and the differemes is the weight
of "Tetrafluoride.”

The ratic of metal 12 the fluoride is found by dividing the
weight of element by the weight of orude tetraflworide and the
result, multiplied by 100, is the "% metal.” TFrom a greph previously
constructed % cover the rangs of comversions from 58% %o L00%, the
»4 conversion” is found. Such a graph, plotsing "% metel” versus
»% conversion” accompeniss this cutline.

A summation of the oritical facts eonserning the bdateh is then
nade by moting "welght of element,” "% ocnversion” snd “weight of
tetraflucride” at e 0p of the date shest. Tiw @' box is whied
she bateh is rezoved, the $tme of removal, snd the total time in "dry

chemistry” of that batoh are also noted.

ECTASSIFIFR It
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Operstion 6 Appesdix h

*

FULISSFED

The thermoocuple Sype hot-wire flowmeter is primarily suited for

meamring rates of ges flow. In Operation 5 it is used to meter
the oxygen and-dheiF 10 the hydrofluorination furnaces.

A eonstent current is passed through s 12 mil platinum heater
wire whioh is perpendicular to the gas flow. A special gold-palladium,
platizum-rhodive shermoooupls is spos-welded t0 the heaSer wire.

An orifice plate is placed in the line ahead Of the wires and is
lined up 80 that the gas passing shrough the orifice will flow
across the thermocouple~heater wire junstion.

Drawings numdber 38, 39, 40 and 41 on the following pages give the
dotailed comstruction of the meter. Drawing nusber 42 shows the
wiring diagram of the six poimt control box used in Operation B,

To operate, the desired mter is selected by the six poimt selector
switoh. While the push busson 1s held iz the variac is adjusted
until the ammeter indicates a flow ‘amperes. The millivolt zeter
is read and the e.n.f. resding referred %0 the calibrasion surve.
Afser the reading has been taken the varisc should de turmed buek to
its zero position. 8;»

Using s heater wire 0.5 inches long, a curreat otf saperes will
heat ths junaction to Né’oo—aoo" C with no gas flowing. This temperature
will produso sn ¢.m.f. of 30-40 millivelts in the thermooouple oirouit.
As gas flows over the jumosion, the heater wire is 00c0led, in propor-
$ion %o the smount of gas, velocity (depends on orifice size) and
the shermccomdmativity of the gas. Accordiagly, the change of e.m.f.

can be calidrated in terms of flow.

DECLASSIFIED

2/



Opexretion B Appendix N g. "
ELASSIFIED
B. (‘mﬁ . ) i :;5 ’ |

In Operation § several meters are wired to one eleotsric consrol

box 8¢ that One can selec¢t and reed the dezirel meter by msans of

selector switches.
The aocursoy ©f the meter is comparable % other types of flow-
noters. Tests have shown these meters give readings wishin Of of

the true flow over the ensire range of the meser.

DECLASOIFIES
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Operation 8 Appendix

Swow—
o ommurnme  TOLSOIFIED

The oxygea and HV nsesssary for Uperetion § is supplied from
oylinders logated in the equipment room.

The oxygen is supplied from one of the two Senks shown in Fig. IV.
(Tne seoond tenk is « spare.) The [ressure is reduced %o uim

—
M p.s.i. by use of the reducing velves connscted t0 the tanks.

T;yfoomu ip further r:}d’ud to 4 97»{. by seans s nd}aﬁ.
. .

vedive ).oonﬂt/pdfin the w{dxm hehing€he ocomtrol 1 in AKe
”"f;roco,r";;ou.

A special disgtilled sahydrous BF is supplied ia aoylisders com-~
saining 80-85 pounds of HY, The oylinders arse coknected 40 a
six tenk manifold as shown in Fig. III. The mnifold is arvenged
80 that a new oylinder sen be bled, %0 remove exeess Mydrogen, by

seamy Of the water-sapieator shown at the sxtreme left in Fig. 1l

o)
L e
andl g
L gee
m’
gy
A
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<Nt 4 (Gt mor, 206 8
- ;‘Icm&eial PR ﬁl‘ﬂb»i '
paraticr U ppandix r
REPRRRT IR L - “
e nd -
o :
g Cr tle inmide o (o 18 a steidardising ewisch lewer at
the beck ¢f the metc: . ... This lever has three posisioms,

forwerd, baskwan e :¢ itr:l or resding position.

L.

4.

Zozo Resdis.

the galvemometer jointer should coms %o rest oa she sero

cith stendardizing switoh lever backward,

mark on the right hand side of the soale. To sdjust poiaser
for zerc reeding, slowly turn the slotsed serewhesd om
botton of the instrumers.

Swandardising. Pull and hold stemdardizing swiseh forward.
The galvanometer pointer should coms to she zero reading and
aome %0 rest. This should be cerefully adjusted by She
standerdizing rbeossat (above the standardising swisek).

To check THEROOOUFIE BRRAK PROTEOYION (On Nodels Wish This
Feature) lMove setting index all the way up soale. Dissonaset
thermocouple from gonnestor blosk, simulating a drokea
thermocouple. Pointer is supposed t0 go %0 the right pass
the nero mark, operuting the ocontrol. (If poinSer goes %0
left, 7.C.B. lesds are sither open Or reversed).

Replacement of DRY GELL. When steniardizing rheostat resaches

limis of adjustment - replace the dry cell.
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