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313 Second Syeet o Oftice (308) 6652132

PO Box 169
Crawlord Nebrasx=a 69339 Plant (30u4) 665-2215
Telecopy (308) 665.2341

September 2, 1988

Mr. Gary Konwinski

U.S., Nuclear Regulatory Commission
Uranium Recovery Field Office

Box 25325

Denver, CO 80225

Dear Gary:

I have enclosed some information on vacuum dryers
similar to what we would plan on using at the Crow Butte
Project. If you have any further technical questions about
the "zero discharge" aspects of this type of dryer, I would
suggest you contact Bart Conrov of Resource Technologies
Group in Lakewood (303-969-8511), Bart is familiar with the
operation of this type of drver unit.

Sincerely,

;%;:::> :Zj::-£:__
Ralph Knode
Project Supervisor

Enclosure

cec: Bart Conrov
Steve Collings
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COUMME N & G MICALS o MUAL 11 PO TS

FRCSTHILE TRANSHISSION

numper__ /2 &

DATE: _ August 24, 1987

PLERSE DELIVEP THE FOLLOWING PARBE(8) ABAP TOI

NAmMEy _ Mr. Chuck Schick

- ———

COMPANY _Rescurce Technologies Group

FACBIMILE NUMBER: _303-985-0439

From, __Bob Adair

COMPANY GETOKES VACUUM -~ PENNWALT CORPORATION
FRX NO, 215-831~9420

TOTAL NUMBER OF PAGES INCLUDING THIS BHMEET: __ /&

IF FOR ANY REASON YOU DO NOT RECEIVE ALL TME PAGES, CALL
215-631-35400 AB BOON AB POGBBIDLE

MEBGAQE

RE:  Your Verbal Inquiry for "Yellow Cake" Vacuum Drying Cquipment System
In confirmation of my verbal reply to your referenced inquiry, ) specified
and quoted O0,/M, pricing as follows:

}. A Stokes §9-50, 3' D x 15' L rotary vacuum drying system comprised of ‘
the following components, v

&, 59-50 r.v.d., type 304 s.5. shell and agitator, carbon steel jacket,
oV In shell, 50 pos.i.g. at 2970 F in jacket and interior of agitator.

304 $.5. scraper blddes, manually operated discharge door,

15 HP drive system,
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b. 50-523, 25 square foot inverted bag dust filter with vibrating shaker
bag motor controls including a pneumatically operated outlet butterfly
valve (from the dust f11ter?.

¢. A condensing vacuum skid which includes a Model 85 E condenser/receiver,
0 to 200 torr pressure indicating control system, liquid ring vacuum
pump with closed loop, recirculating water seal system,

d. Controls mounted on pre-piped, skid mounted condensing vacuum system,

ORDER-OF -MAGNITUDE PRICE: F.O0.R. Factory, Philadelphia, PA $260 K

DELIVERY: Approximately 28 to 30 weeks A.R.O.

It is understood that direct steam heating up to, but not exceeding 50 p.s.i.q.,
would 2 supplied on-site by others.

Qur preliminary sizing for equipment specifying and pricing was based in the
following:

1. 1,000,000 1b./year of vacuum dried yellow cake, utilizing a 260 day
operating year. 200

2. Initial slurry solids content of 50%.

3 Assumed average rate of drying of 1,75 1b. of water per hour .per vetted
square foot,

4, Assumed wet bulk density of 160 1b per cubic foot.

5. Assumed dry bulk density of 260 1b pe- cubic foot.

6. Assumed max. rate of evaporation (for condenser sizing) of 3.0 Ib/hr x ft2,
Your interest in our Stokes rotary vacuum drying systems for the vacuum drying of
Yellow Cake slurry 1s sincerely appreciated. When you feel that the timing is
appropriate for a firm proposal with detailed specifications, please let me

know and we will be deliqhted to comply with your request.

Truly yours,

e S

Attached: 59 Specs. -
£/L Dwg. Nos, D410-817, D-50-523

Data Sheet 4350-2, Yellow Cake Data Sheet

E. & M. Journal Reprint

cc: A, Baraty

J. A, Lendino
M.R. Spotts
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" STOKES VERTICAL TUBE
SURFACE CONDEWNSER AND RECEIVER
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STOKES VEKTICAL i UbBk
SURFACE CONDENSER AND RECEIVER
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— Low Cost Drying of Yellow Cake —

Have you considered vacuum drying?

A Stokes vacuum drying system offars certaln advantages over an open hearth dryer.

Thess advantages ara.

* Low Capital Equipmen! Cost

* Low Operating Cost

o | ow Installation Cost
¢ Dust Containment

¢« Eavironmentally Pratective

The approximate utilities required for an 8000 Ib.
load of ‘yellow cake'' slurry contalning 30% solids
are as loilows:

Peak
* Steam M BOPBIG .. cvivhig srens 250 1bs./hr,
¢ Cooling tower water at85° F .. ....... 50 gpm
T R TR R P e 10 HP
Installation ol the Stokes vacuum ng system
requircs only rotary dryer suppert, | annecting
vacuum piping between dust filter 2n@  uum skid,

and utility connections.

The stationary jacketed dryer can be lgaded and
unloaded with ease, The ''yellow cake'' slurry can be
pumped inta the dryer; the dry product discharged
directly into a suitable container via dust-tight
shrouds

In addition to its ease of installation and simpiicity of
operalion, the Stokes system provides dust containe
eent during drying and product discharge. The use
of the condenser and the closed-l00p szal Myid
gystem permit almost total recovery of the procees
woater

This system 15 in keeping with the zero di
concent advocated by regulatory agencies.

The heart of our systemn 1§ the Stokes rotary v
aryer. This batch type vacuum drysr with its interr.-
ally heated agitator provides excelient heat (ransler.
I'he addition of spring loaded scraper baldes pre-
vents product bulld-up during the drying cycle

HTOKEY

b= FE

The auxiliary equipment includes a Stokes inverled
bag tvpe dust filter which is flange mounted on top ol
the dryer. The dust is collected on the inner walls of
the bags. Al regular linervals the bags are mechanic-
ally chaken and the dust returned 1o the dryer

Automatic bag shaking controls are provided.

The Stokes vacuum system is mounted ¢n a common
baseplatc complete with a control panel and (he
intarconnecting piping and wiring

The water vapor from the deyer 15 condensed in a
Stokes vertical lube type condenser. A solvenl
recelver 18 supplied (as an integral parl of the
condenser) and can be furnished with a level con.
troller and & condenyate removal puinp

The system I8 evacualed by a liquid ring type vac-
wum pump. A closed loop seal fluid system 1o the
vasuum pump is included and consists ol a circulat-
ing pump, heat exchanger and a compressani 1ank
with a laval contruller.

A free standing control panel contains the raquired
moter atarter, selector swiltches, pilot hghis and
control power transformer.

S1uKes is In the ur'que position of beiny the indusliry
lpader in the Lasic vacuum technelogy i aadimon 10
axtensive axperience (n the heat and mass transier
techniques governing the drying process

W2 welcome the opportuntly ol supplying a vacuum
system (o7 you. =
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STOKES MODEL %0 523
DUST FILTER

p1) STEAM o) =
Q 50 PSiG ——
WET YELLOW CAKE
30%s0LIDS
STEAM
50 PSIG
STOKES MODEL 59 35
ROTARY VACUUM DRYER §
N
1 STEAM
év 50PSIG |
DRY YELLOW CAKE
COOLING WATER
40GPMQ B9°F
13 CFM,, IMP,
VACUUM PUMP
l FlLL VAR.E% *’ y
STOXKES MCDEL
85685 CONDENSER

',.." '
|
|16
[ro———— Pl
1
I
: WATER 1QGPM
=~ 0U°F

WASTE '
weTLER :

YELLOW CAKE VACUUM DRYING SYSTEM

————— e — . -
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STOKES

Slokes Vacuum Companaents Department

PENNWALY  JRPL LATION

S50 Tabor Road, Philaw«~hla,” A 19120
215-209-01

D SENNWALT

OUIPMINT @ CHEMICAL S
HEALTH PROUUCTS
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TR __‘..-....__ e | ' Characienishics of Lhe systei) were very atirac
Vacuumdrying system al Zamzow mine ’w ') e
C sysicm opcrales o

H air being drawn into the syst
nanis being released 1o the atmosphere. The u
Me 1N SIZ2CS ranging ) wsSNHhiDa

10 30 [t internal leng

The dryer at Zamzow has an inside diameter of 3 M1
wernal length of 10 1, providing & 1otal volume of
and a capacity of 1,500 Ib per day of yellowcake 11 is |
b, means of steam jacketing along the cylindnical containct
and steam inside the shalt and arms of the helical agita
Heat transfer is aided not only by the continvous miting
sction of the rolating sgitator bul also by g 1.
scraper blades that prevent buildup of dried yelluweake

naide heating surlaces
Approximate utility requirements (o process a 4 OO

vd of yelloweahe slurey at JO% solids include. 250 1b per i
{
i

CASEr COOlT Attt

of steam at 50 psig, 40 gpun of cond
§5°F, and electricity to drive a 10-hp motor
Dried yellowcake discharges directly into ¢
the discharge valve pocl s fitted with « dust-Light
inveried, bag-type dust filter Mange-mounted o
dryer peevenls dust from getting into the vady
[he Dags are shaken mechanically at regular

dust 18 returned 10 the drysr

‘Naler Vi por from he dryer 15 conde

tube-Lype condenser, and the waler that
to the curcuil, another significant
ystem. (See flowsheet )
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Amzow. wl
[ U0y, s the second 0

d by 1BC in Texas, t ng loc
ific Gas and | (g, wloch has contracied
it of the Zamzow mine received s fu

yweake on Aug |, 1978 am
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Rotary vacuum dryer
aids ‘‘zero’’ pollution
IN Uranium process

MR, RICHARD GUSTEFSON, Maniage
3 N Mine
Ray Point, Tex

JUDY MARIS, Assistannt

New E.\,.lutmns
to Plant Problems
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