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Hydrolysis of TEP by 3M HNO3 at 1059¢,

t‘\-\rndn &--A‘.-.n-..- Nheama T TMaucen Dals o o = AAO(Zl)
L

. Time (D : ¢ TBP Decomposed
.0 o]
4 60
13 : 95

. Organic~to-aqueous phase volume ratios in the TBP Plant are —~pected
to range from approxmately 1:1 in the RC Column and 1,67:1 .u the
RA Column to 20:1 in the RO Column, The hydrolysis rates v = °
plant conditions should be lower than reported in the tables anove,
due to the following factors:.

1. Temperatures are expected to be approximately 25°C, in the
TBP Plant, (o lvdrolysis rztes have been determined
experimentally below 76°C,)

2., Organic=to-.aqueous phase volume ratios encountéred in the
plant are either approxinately l:1 or even considerably
higher,

3. Dilution of TBP by a substantislly inert diluent to 12,5
per cent (by volume) TBP is expected to reduce the rate by
a3 much as a factor of two or more,

In the course of = routine solventeextraction cycls (inmvelving no
reworking of offestandard material), the solvent incurs the following
conditions:

Estimated
Chemical Time of Contact, Approximate
Column Envirorment Hours Temperat 3
RA 2 to 3 M HNO3 0,03 25 to 35°,
RG 0.01 to 0,1 li HNOj 0.07 250¢,
RO 0.1 M NapS0), 0.03 25°¢.

The above table shows that the ac 1l contact time of orga =
with aquecus in the three columns is very amall, The stability of
TBP under normal opercting conditions has been demonstrated at the
Oak Ridge National Laboratory by recycling the solvent without
retreatment through ten contimious solventeextraction cycles without
a significant loss of performance, Houwever, the conditions enco d
during plant operation will determine the length of operation possible
before batch treatment of the solvent becomes necessary,

Concentration of aqueous solutiona containing 3 M nitric acid and
0.5 per cent (by volume) TBP at 105°C, has been shown to result in
sixty per cent hydrolysis of the TGP in six days and substantially
complete hydrolysls in thirteen d”ys( 1). In semi~works experience
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1, HNormal Procedure

1.1 Pretreatment

Fresh solvent is added to the system when the normal solvent
inventory of approximately 20,000 gallons drops to approxim-+elw

14,000 gallons. Based on the assumption that routine retr is
not necessary and disregarding TBP concentration adjustmen
must be made approximately every twenty days, solvent loss rL.-S8

wastes are expected to be approximately ﬁ 0 gallons (L0 gailons of
TEP ar® 910 gallons of diluent) per day(l4) which drops the inventory
to 1L, ) gallons in approximately three weeks, Figure X.l is an
engineer!s flow sketch of the organic treatment facilities where
fresh solvent is added. 4 batch of 10,000 gallons of solvent is m 2
up and pret_ _iated according to the procedures described below,

prior to its introduction to the system:

(a) 8750 gallons of hydrocarbon diluent is pumped into the X
Blend Tank, 382 (working vo  1e 13,000 gallons), fram the .
Diluent Storage Tank, 380 (working volume 25,000 ga].lon:~1)r

(b) Vhile agitating the hydrocarbon diluent, 1250 gallons of -
TBP is added from the TBP Storage Tank, 381 (working volume
41800 gallons).

(¢} The solvent is agitated for two hours to obtain thorough
mixing of the two components,

(d) At the completion of the agitation period, the solvent is
Jetted into the Organic Treatment Tank, 386 (working volume
13,000 gallons), where it is agitated with 2000 gallons of
five to ten per cent sodium carbonate solution for two hours,

(e) Decantation is effected by puinping the solution through the
Water Separator, SP-385, which " 'ects the solvent to the
RAX Blend Tank, 382, and the wash solution to the Organic
Treatment Sampler Tank, 383 (working volume 2000 gallons),
whence it is pumped to the ZA8-WR Crib, :

(f) A sample of the solvent is taken and analyzed for per it
TBP, after which (proviced the TBP concentration is witain
specifications) the solvent is suitable for use in the TBP
process,

1.2 Snlvent recovery

A schematic diagram of the RO Solvent Washing Column System
appears on the engineer's flow sketch in Chepter VI, Solvent from
each solventeextraction column (i.e., RCW) flows at 33 gallons per
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(d) Decantation is effected by pumping the solution through the
Water Separator, SP=385, which directs the solvent to the
RAX Blend Tank, 382, and the wash solution to the Organic
Treatment Sampler Tank, 388, from where it is pumped to
the 216.WR Crib,

(e) A sample of the solvent is taken and the uranium di n
coefficient, Ej, under dilute RC Col 3 conditions, »
mined (by the method described in Chapter XX), An
equal to or less than 0,01 is indicative of solvent
for wse in the TBP process,
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. FIGURE XII- 3! S
LAYOUT OF COVER BLOCKS FOR CELLS 34 & 38
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ENGINEERING FLOW DIAGRAM

"
r

s B

P e

=saZaa-_-_J

.

]

v
l :
M T
é 1M e

|
T

1. 2%

;z

1!
) 2:"[ 3
RN

L e _ |
o5 BRI
A e
M%.. v
e S
. | e T

1 W

B

|
T I{ 1

I
iR Ik T

]

§ i | N
3]

g
g - ~ N

BEROHEEZ] 26

a
2
__NDQ-T‘-





























































S UECm;oii e | -

PART III: PIA AND BGUIFMENT, continued
CHAPTER XV. PULSE COIL._.. . g \TORS

CONTENTS
’ mODUmION B0 @ 5 a8 &S0 SO IFNSOPDONDOEPOE SO POASS PO OO YS PSS
B. COLUMN DESIGN SPECIFICATIONS ..vcesevecvacesncncncearovrencans

CO COIMDETAIIS 220080 CPPPINPN00OG0BOPEPOGOTE LTI VPCEBIOIRPOIBRDPOETNTS
lo RA COllm e 009 0P PacOoVOPOISIDNISDDIOBICLOEOERLIRDROOISASGEGPOEBTOSIDSDOA

2. RC Colm ....cov.-.....o.n.oo.onn....o....co.n‘......-.'c-

D- P'm WERATQRS POV O PO SISO PGRINCIONTEIIGET TN EDIPOO PO

1. Principles and Basls of DeBIEN +.eveesarcsrraccascssencans
2. Description .I‘.-"I.....'....'...‘....‘.....'.A..'....I..l

2.1 Pistorn and cylinder assembly cecsecenccnas .........,;
2.2 Motimbox L BN B BE AL BE BN B R IR B BN AR BN NE BN BN RE B K BN N BK N BN AE BN RN NN RN R BN I B R BN Y I W ]

2.3 Pwer Bupply 8060060000000 000000P80 P00 PTIBOEIOLTIEBELIEES

3. Oporation end PerformMBNCE ..cccuscosascsavccnrascacccasasse

m@s G2 06 0P OPECERCOCOITO?TPSCO PN PAOaROOEPROsLIBPLECSIPOEORPLIOCGOEAODEOBRSDS

Pags
1502

1502

1503
1503
1505

1506
15056
1506
1508

1505
1510

1511

1512

DECI ASSIFIED m

















































92123340487

1.3 Construction details

The construction details of
the following tobulotions. Fig
concentrator design, that of the

Product Concen’

s ' DECLASSIFIED «m

the various concentrators cre listed in
} XVI-T presents c drawing of a typical
Product Concentrators, E-B-1 and E-D-1.

itors E-B-1 and E-D=]

Tubes:
Nurber
Di ter
Length
Heat tronsfer nrec

Height:
Over-all
Deentrainment section
Vapor section
Steam Jjacket
Bottom enlarged section

Diameter: (0.D.)
Deentraimment section
Vapor section
Steam Jacket
Shell
Bottom enlarged section
Downcomar

Final Product.Concentretor E-D=2

751
"1 in. (#12 B.W.G.)
i £t. 11-3/% in.

2930 8q.Lt.

23 £t. 9 in.
Mml
51 in.
38 in.
12 1in.

66-1/2 in.
72 in.
42-1/2 in.
38-1/2 1m.
72 in.
8-in. pipe

Tubes:
Number
Diameter
Length
Heat transfer area

Height:
Over-all
Deentrainment section
Vapor section
Steam jacket

Diameter: (0.D.)
Deentrainment section
Vapor section
Steam Jacket
Shell
Downcomer

55

1 in. (#12 B.%.G.)
10 ft.

143 sq.ft.

13 ft. 14-1/16 in.
13 im.

12 in.

7-3/!" 1!1.

19-1/2 1in.
19-1/2 in.
19-1/2 in.
17 in.

3~in. pipe
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This box contains the liguid-level and control instrument elements.

5. Nitric Acid Absorber, T-A-1(2?) | ‘

The nitrogen oxides evolved in the calcination process are chemically
absorbed in water in the Nitric Acid Absorber, T-A-1, to form UO per cent
nitric acid. Further details 6f the reactions end design consideratioms
involved are discussed in Chapter IX.

2.1 General description

The Nitric Acid Absorber, T-A-l, is a Class II vessel aspproximately
37-1/2 ft. high and 4-1/2 £t. in dismeter. It is constructed in 13
sections, which are flanged together. The absorber contains 20 ubble-
cap plates, 9 of which are provided with water cooling coils.

2.2 tr~+ian details

The counstruction details of the Nitric Acid Absorber, T-A-l, shown
in Figure XVI-1l, are listed in the table below.

Téem Descri~+ion or Dimension
Outside diameter Y £¢. 7 in.
Over-t . height 37 £t. 5 in.
Shell thickness 1/2 1ia.
Number of bubble-cap plates ' 20
Fumber of bubble caps per plate 36
¥ " r end size of slots 16 slots, 0.l imn. by 0.656 in.
Number and size of downcomers Three, 2-in. pipe
Number of plates with cooling coils 9 '
Heat transfer area 202 sq.ft.
Heat transfer duty 104,000 B.t.u./hr.
Reflux provision 1-1/2 in. pipe to top plate
Reflux rate 1.25 gal./min.

"1 column is fabricated : 13 sections, 10 of which contain i 1le-
cap plates. The bottom plate in each section is welded in place, but
the other plates in the section are supported by rods which rest on the
tops of the bubble caps in the welded plate. Inlet and outlet welrs with
four rectangular slots 1 in. wide by 1/4 in. deep produce an ew distri-
bution of liquid on each plate.

Nine of the plates are each provided with two separate cooling coils.
These l-in. pipe coils make either 10 or 20 return tube passes per plate
(see teble below) and conmect to the cooling water © ~ 't and outlet head-
ers. Pipe ! gth is 32 and 64 feet, respectively, for the 10-pass and
20-pass coils.

The sections vary in height and design as shown by the following
table.
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outlet weirs produce an even distribution of liquid on each plate. The
vapor inlet is comnected to a seal pot designed to relieve at 10 inches
water pressure and 48 inches of water vacuum. The seal pot vents to the
cell exhbaust duct and drains to the column.

E. PACKED COLUMNS

1.. RO Columns, ET-18-2 and ET-20-2

Spent solvent (RCW) is conditioned for reuse in the RA Columna by
contacting it countercurremtly with an aqueous scrub stream (E08) in
the RO Columns, ET-18-2 and ET-20-2. The TBP decomposition products,
which are scrubbed from the organic solvent by the ROS, leave the bottom
of the columm with the aguecus effluent. (For further informatic about
the function of this column see Chapter XI.)

The RO Columns are Class I vessels and stand approximately 17 ft.
high, with a packed section 22-1/2 in. in diameter. The comstruction
details of the RO Column, shown in Flgure XVI-1k, are listed in the table
below.

Item Description or Dimemsicon
Over-all height 17 ft. 4 in.
Diameter of packed section (0.D.) 1 ft. 10-1/2 in.
Height of packed section 11 f£t. 6 in.
Dismeter of disengaging sections:

Upper L e,
Lower 2 £t. 6 in.
Height of disengaging sections:
Upper 3 ft. 5 in.
Lower 1 £t. 11 in.
Size of Raschig rings 1 in. by 1 in. by 1/16 in.

The orgenic feed is introduced into the columm through a 15-in.~

’ ) rpe distributor made of 2-in. pipe with fourteen
; d to it. ..e ac ous effluent drains by gravity
at jet which  be used to empty the column to ti

2. "~-te Concentrator Deentrainment Columns, T-9-4 and 7-10-4(27) .

The overhead vapors from the Waste Concentrators, E-9-1 and E-10-1,
are passed through the Weste Councentrator Deentraimment Columns, Coh
and T-10-%, for the removal of entrained droplets of liquid, which collect
on and are washed from the column packing by & smell water res” « enter-
ing the top of the column., (Additiomsl information concerming the opera-
tion of these columns is found in Chapter XII.)

2.1 General descrip+i~n

The Waste Concentrator Deentraimment Columns are Class I vessels and

com. o DECLISSRED W
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reducer support (made of carbon steel) is provided with a steinless
steel sheet metal liner and liner cover. The liner cover is split to
allow installation of flanged pipes. The duct connsction box -and the
bearing support bar are also stainless steel.

2.4 Transformer

Each furnace is supplied with 220-volt, 2-phase alternating current
by a 58 k.v.a. dry-type transformer rated for a 485/460/425-volts,3-phase
primary current. (For details « the power service system, reference is
made to Chapter XIII.)

¢. cewrRrFocE(8)(2h)

Centrifuges are used to clarify the concentrated uranium-beering
aqueous feed before it is processed in the solvent-extraction co ms.
Two centrifuges, G-l4-1 end G-14-6, are provided in Cell 14 of the 221-U
Building. (For process details, reference is made to Chapter I.)

The centrifuges, Class I vessels manufactured by the Bird Machine
Compeny, are of. the same design and size as those presently installed in
the Bismuth Phosphate and Redox Plants and utilize certain modificstives
incorporated in the Redox centrifuge. These modifications are. designed
to reduce cell air contamination by minimizing the escape of mi or
droplets from the centrifuge casa. To supplement the description below,
reference is made to drawings of the centrifuge in Chapter XVI of
Redox Technical Manual (HW-18700).

The solid bowl is 40 in. in inside 4 neter dy 24 . ep. It is
driven by an overhsad, vertically mounted 40-h.p. motor at a speed of
870 rev./min. ("slow") or 1740 rev./min. ("fast"), thus rroducing &
centrifugal force at the bowl wall equal to 430 or 1730 times the force:
of gravity. The "inch" circuit on the motor maintains any set speed up
to maximm.

The nmar 1in nf +ha houwl awtandea £ inches towmrsd tha sentar and
18

; o
‘e /8 in. spart (waill
to well) and extending 6-1/2 in. toward the center. Thesde baffles are-.
notched at the bowl, permitting holdup reduction to about 10 gsllous by
either of two simy : hydraulically operated skimmers. A bowl spray is
Provided for washing and slurrying the cake. ' v .

Process nozzles: The case is provided with six 3-im. pipe nozzXes
for access to the bowl interior. These nozzles slant outward to clear
the motor. Five extend about 4-1/2 ft. above the case top, while ome,
vhich 1s blenked extends about ome foot. The five extemded nozzles &re
used for chemical addition from the Chemical Addit{on Weigh Tank X-1i4,
feed inlet from the Feed Concentrator Receiver Tenk, weightefactor dip
tubes, outlet jet to the Waste Utility Holdup Tenk, anmd & sampler. The
sampler nozzle terminates in a standard 3-in, male commector. However,
beew of difficulties in jumper handling imposed by the slanted notzles,
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1.2 Description

1.21 Agitators used in uranium removal facilities (241-WR Diversion
Vault and 244 Process Tank Vaults .

 The location of the agitators in the 241-WR and 24k Vaults is
shown in Figures XIV-3 and 4. A typical agitator, A-WR-002, is shown
on Figure XVI-17 with pertinent details of all agitators used in these
vaults listed in Table XVI-2. The agitator shaft is comnected through
a flexible coupling to the output shaft of the speed reducer, which is
directly connected to the motor shaft. The agitator shaft is fabricated
in two sections for protection from damage during transit. The upper
portion of the shaft carries both thrust and radial bearing loade,
while the lower portion, which is joined to the upper section with a
rigid, flange-type coupling, carries the agitator blading. The upper
section is sealed by a kerosene-lubricated Durametallic seal at the
upper end of a cylindrical torgque tudbe welded in the mounting flange.
The torgue tube also conteins a grease-lubricated gulde bearing near its
lower end to provide shaft support near the point of load application,
Contact cf process solutions with the guide bhearing is prevented by means
of positive air pressure intro ced into the torque tube. Kerosene .
drippings from the Durametallic seal and air escape through the clear-
ance between the agitator shaft and the lawer end of the torque tube.

All agitators are of atainless steel construction except the Slurry
Accumulaetor agitator which is cast steel.

1.22 TBP Man+ (211-U, 271-U,W276~U, and 221-U Building) agitators

Pertinent details of the « [tators employed in the 211-U Tank Farm,
271-U, 276-U, and 221-U Buildings of the TBP Plant are listed in Teble
XVI-2. The agitator shafts are comnected through a rigid sleeve coupling
1irectly to the motor shaft in the case of high-speed agitators (11LO -
and 1150 rev./min.), and by a rigid sleeve coupling to the ocutput shaft
of & speed reducer, which is connected through a flexible cc ling direct-
1y to the motor shaft, for the lower-speed agitators (70 to .8 rev./min.).

8 to -
; ear-driven agita
stralighte 1llers.

Agitators located in-"cold" tanks more than 8ix feet in depth employ
a tripod step bearing with a Graphitar #41 bushing at the lower end of
the shaft. "Hot" tank asgitator shafts pass through a cylindrical tube
welded in the mounting flange. This vertical tube contains a process-
lubricated, Graphitar #41, sleeve-type bearing at its lower e ro-
vide sheft support neear the point of load application. A lab; type
seal consisting of alternate Graphiter #2 rings and stainless steel
spacers is located at the upper end of the tube to prevent leakage around
the agitator shaft., "Cold" tank agitators employ stuffing boxes with

Graphitar #41 bushings.
- DECLASSIFIED |
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inlet. The screens used rénge from 10 to 100-mesh. The cast stainless
steel stralner body has a bolted 1id, which may be o :d to permit the
removal of the basket for cleaning.

6. Phase Separctor, SP-385

In the 276-U Building a separator, SP-385, is used to seporate the
agueous phase from the organic phase after treatment of the organic
solvent in the Organic Treatment Tank, TK-386.

The separator is a Type 347 stainless steel, horizontal tank-like
vessel approximotely 6-1/2 ft. long and 14 in. in dicmeter,with a ver-
ticel,8-5/8 in. 0.D. by 2-ft. drain leg ot one end. The mixed phases -
enter the seporator, pnss through 2 coalescing mediur (wood excelsior),
and then pass between flat, horizontal, parallel plates (cbout 1/k in.
apart) to produce laminar flow, In the settling chamber beyond the
plates,the aqueous phase drops into the vertical drein leg and is drawn
off through a manually operated valve at such a roate as to mointein an
interface in the vertical druin leg sight glcss. The organic phase
leaves through the top outlet of the separator.
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"~ ERENCES (continued)

(21)
(22)
(23)
(2k)
(25)

BFF 3190
BFF 3191
BFF 3272
BFF 71238
BFF 73550
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Condensers.

HN03 Absorber.

25 and LO-Hp. Agitetors.
Centrifuges.

Undérground Storage Tonks.,
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_Figure X¥-4
PULSE GENERATOR

NOTE Lubricotion And Eleciricol Conneciors, And Woste Grease and Oil Overflow
Lines And Receiver Are On Tha Motion Box Case And Are Not Shown.

Lifting Bail
brly one shown)

A
Motion Box Cose --.\

, —Yoks Arm

Push Rod

Worm Geor— /

(37 Teeth) S

Yoke —' e , l
Cylindor—-// - T "~ a
o b, =
%, ° |

Overtiow Line —/ %‘.’9

True position-90 % :

Counter clockwise ,9{.40

Piston Stroke: 2 . (Fixed)
Piston ODisplacement: 402 Cu. In.

Frequency: 29 To S0 cyclu/mn. (Varioble) | | i
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PART III: FIANT AND |UTPMENT, continued
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Figure XIX-9
INSTRUMENT FLOW DIAGRAM
TYPICAL INSTRUMENT DET£" ~
(From Dwg. H~2-40388)
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