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I. INTRODUCTION

This volume is the third in a series of reports on process-
ing Florida leached zone material for the recovery of uran-
ium, alumina and phosphatic values.

Liquor from the proposed leaching operation is processed
to crystallize ammonium alum which is treated with aque-
ous ammonia to precipitate an alumina hydrate. The alumina
hydrate is dried and calcined to produce metallurgical grade
alumina.

Basic design, plant capitalization and operating costs for
the unit processes pertaining to the recovery of alumina are
presented in this report. Data are presented for plants de-
signed to produce 450, 225, and 100 tons of uranium per
year.

Also included are estimates of capital and operating costs
for a process which produces an impure alumina product
suitable for feed to the Bayer process. In this process,
alum is crystallized from the leached zone extract, washed,
dehydrated and calcined to produce alumina. The estimates
are for a plant producing 450 tons of uranium per year.

International Minerals and Chemical Corporation desires to
acknowledge assistance received from Catalytic Construc-tion Company in the preparation of this report.
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II. SUMMARY

Process designs and cost estimates for two alternate process-
es in which alumina is recovered from leached zone are pre--
sented in this report.

In the first process, metallurgical grade alumina is produced
from alum that has been purified by two crystallizations. De-
tailed design and cost estimates are presented for plants that
have the following annual production:

Tons U/Year 450 225 100
Tons A12 03 /Year 393, 120 196, 560 87, 360

Although a very pure alumina is produced in this process, cap-
ital costs and operating costs are relatively high. Efforts are
being made to redesign the process to include equipment that
would be less expensive and would still give a metallurgical
grade alumina. Efforts are also being made to develop pro-
cess changes in the design, in order to reduce operating costs.
It is believed that additional laboratory and pilot plant work
will bring about a considerable reduction in both capital and
operating costs.

Following is a discussion of the steps in the first alumina re-
covery process. The alumina recovery operation takes place
after the four-stage countercurrent filtration operation des-
cribed in Volume II of this series (RMO 2013). Alumina is
removed at this point for the following reasons:

1. Uranium extraction is simplified due to a less viscous
slurry and absence of interferring metallic (Al) ions.

2. Alumina can be removed easily from the slurry by pre-
cipitation of ammonium alum.

3. No uranium has been found to be removed with the alum
crystals by this process.
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In this step of the process, the acid filtrate from the leach-
ing section is concentrated to approximately 30% dissolved
solids. Ammonium sulfate is added to combine with the alum-
inum sulfate present to form ammonium alum. Upon cooling,
ammonia alum is crystallized and removed byfiltration. The
filtrate bearing the uranium and phosphate values is pumped
to the Uranium Recovery Section (RMO 2015) for further pro-
cessing. The ammonium alum crystals are recrystallized
twice to obtain the purity desired.

Purified ammonium alum is reacted with excess aqueous am-
monia to produce an alumina hydrate that will filter easily.
The theoretical reaction taking place is as follows:

A12(SO4)3 (N4)2S04- 24H2 0 + 6NH4OH----------

A1 2 03 -xH2 0 + 4 (NH4 )2 304

Ammonium sulfate and ammonia are leached from the alum-
ina hydrate with water in a countercurrent filtration operation.

Free ammonia is recovered, and the remaining ammonium
sulfate is concentrated by evaporation, crystallized, and re-
turned to the original alum precipitation operation in the fore-
part of the process. Excess ammonium sulfate is centrifuged
and the cake sent to the ammonium sulfate decomposition pro-
cess for recovery of ammonia and sulfur values.

The alumina hydrate cake is dried and calcined at a final tem-
perature of 21900 F. to yield metallurgical grade alumina
with the following analyses:

Chemical Analysis of A12 03 Product

Na20 Trace

Fe2 03  0. 017%

SiO2 0. 021%
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Chemical Analysis of A1 2 03 Product- -Continued

P205 0. 0015%

TiO2  0. 005%

CaO 0. 01%

H2 0 Sorption 1. 0%

Screen Analysis of Al2 03 Product

-48 + 60 11%

-60+ 100 33%

-100 +200 51%

-200 + 325 5%

Summaries of the estimated capital cost and operating cost
for the three plant sizes of the first process are as follows:

Summary of Estimated Capital

Plant Size

100 Tons U/Year

225 Tons U/Year

450 Tons U/Year

Summary of Estimated Operatir

Plant Size

100 Tons U/Year

225 Tons U/Year

450 Tons U/Year

Cost for Alumina Recovery

Capital Cost

$21, 171, 000

$37, 689, 000

$66, 578, 000

ni C ost f orAlumina Recovery

Dollars /Hour

$1, 245. 09

$2, 261. 28

$4, 025. 73
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These cost estimates are based on presently available data,
prices, experience and judgment.

Operating cost estimates include reagents, power, steam,
fuel oil, water, direct labor, immediate supervision, main-
tenance and amortization based on a 15 year life for equip-
ment and a 20 year life for buildings. Also included are in-
surance, local taxes and analytical expenses. Cost of feed
solution, overhead, management, general plant facilities,
interest and return on investment have not been included, but
these items will be included in the summary report.

Ammonia used in this section of the process is obtained from
the following sources:

1. Make-up Ammonia

2. Recycle from Ammonia Sulfate Decomposition
Section.

3. Recycle from with in the Alumina Section.

Make-up ammonia is produced in the New Orleans area and
is charged at $45. 99, $49. 84, and $58. 34 per ton (delivered)
for the 450, 225 and 100 ton plants, respectively. Recycle
ammonia from the Decomposition Section is charged at $18. 09,
$19.25, and $21.68 per ton for the 450, 225, and 100 ton plants,
respectively. No charge is made for the ammonia recycled
within the Alumina Section.

Following is a simplified flow sheet of the Alumina Section
for the first process.

Preliminary investigation has been made for an alternate pro-
cess which produces an impure alumina product suitable for
feed to the Bayer process. In this process, alum is crystall-
ized from the leached zone extract, filtered, washed, dis-
solved and passed through a spray dryer to dehydrate the alum.
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The dehydrated alum is calcined to produce alumina and to
recover sulfur values. The Ammonium Sulfate Decomposi-
tion Section is eliminated, but the capacity of the sulfuric acid
and ammonia plants must be increased.

Cost estimates show that for a plant producing 450 tons uran-
ium per year, using this alternate process, the total plant
capital cost is $52,000, 000 less and the total plant operating
cost is $844 per hour less than the first process. However,
the alumina product is not as pure as the alumina produced
in the first process and, therefore, the sales value would be
lower. The amount lost by the decrease in .sales value would
be greater than the amount gained by the decrease in opera-
tion costs. Better cost estimates could be obtained after this
process is evaluated on a pilot plant scale.
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III0 PROCESS

A. BASIS OF THE PROCESS

1. Raw Materials

The process to recover metallurgical grade alumina, and to remove
and recover ammonium sulfate formed by this operation, has been
investigated in the laboratory and further developed in pilot plant
operations. The principle raw materials required for this step are:

a. Clarified acid filtrate
b. Ammonia
c. Steam
d. Fuel oil

These raw materials will be discussed as follows:

a. Clarified Acid Filtrate

The acid filtrate containing the values solubilized by digestion is re-
ceived from the Leaching Section after being clarified as described
in Volume II, Leaching Section, of this series (RMO 2013). Filtrate
received in the alumina recovery unit contains 22. 7% solids. The
weight per cent distribution of the values on a dry basis is as follows:

Weight Per Cent (Dry Basis)

A1 2 03  P 2 0 5  Fe 2 0 3  SO4 U 3 08

22.1 18.0 2.59 47.2 .0287

Following is a breakdown of the estimated quantities of clarified acid
filtrate feed to the three proposed alumina recovery units:
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Clarified Acid Filtrate Requirements

Dissolved
Plant Size Solids Water G. P. M. Sp. Gr,

450 Tons U/Year 213. 2 T/Hr. 724. 1 T/hr. 2989 1. 26
225 Tons U/Year 106. 6 T/Hr. 362. 0 T/hr. 1490 1. 26
100 Tons U/Year 47. 3 T/Hr. 160.8 T/hr. 662 19 26

b. Ammonia

Ammonium hydroxide is used to precipitate alumina hydrate from the
purified ammonium alum. A 25% solution of ammonia is preferred
for this purpose. One hundred percent stoichiometric excess is fed
to the precipitation tanks to assure complete reaction. Unreacted
ammonia is recovered by means of a stripping column and returned
to the precipitators.

Following is a table showing the sources of ammonia to the absorber:

Ammonia to Absorber, Tons/Hr. NH3

Tons U/Year 450 225 100

From Stripper 47. 2 23. 6 10. 5
From Decomposition Sec. 41. 4 20. 7 9. 2
NH3 from NH3 Plant at

Another Site 5.8 2. 9 1.3
Total NH 3  94.4 47.2 21.0

c. Steam

Process steam is used to concentrate the clarified acid filtrate for
steam jet cooling and crystallization, re-solution of. alum, ammonia
stripping and ammonium sulfate crystallization. All steam used will
be back pressure steam from the electric power generating turbines.
The source of the steam is described in the Utilities Report (RMO 2019).
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Estimates of the steam requirements for the alumina recovery and
ammonium sulfate crystallization for the three size plants are as
follows:

Process Steam, Pounds/Hour

Unit Operation

(14 2S04
Cr ysallization

Evaporation of
Acid Filtrate

Steam Jet Cooling
1st Alum Cryst.

1st Rediss. of Alum

450 Tons U/Yr.
100 psig 15 psig

Steam Steam

225 Tons U/Yr.
100 psig 15 psig

Steam Steam

1, 480 507, 000 740 0253,500

285, 675

61, 455

135, 000

2nd Crystal. of Alum 397, 590

2nd Rediss. of Alum 36, 000

3rd Crystal. of Alum 407, 650

143, 175

30, 728

62, 500

198, 795

18, 000

203, 825

100 Tons U/Yr.
100 psig 15 psig

Steam Steam

329 112,500

63, 550

13, 700

30, 000

88, 376

8,000

90, 589

Ammonia Stripper

Total 1, 324, 850
290, 000_

797, 000 657,763

d. Fuel Oil

Bunker C oil is proposed as fuel for drying the alumina hydrate cake
and for calcining the dried cake to alumina.

The following table lists the estimated fuel oil requirements for the
proposed plants:

14
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Bunker C Fuel Oil Requirements, Gallons/Hour

Tons U/Year 450 225 100

Fuel Oil for Drying 5620 2810 1244
Fuel Oil for Calcining 1402 701 311

Total 7022 3511 1555

2. Ammonium Alum Crystallization & Purification

Acid filtrate received from the Leaching Section contains approximately
22% dissolved solids. It is advantageous to increase the percentage of
dissolved solids before reacting with ammonium sulfate to form ammon-
ium alum with the alumina sulfate present in the filtrate. However, con-
centration by evaporation is limited by the amount of water necessary to
form alum-(NH 4 )2 SO4- A12 (SO4 )3 - 24H2 0. Further evaporation, above
approximately 30% solids, would reduce the yield.

Ammonium sulfate addition is of value up to a point where the solution
is saturated with respect to both alum and ammonium sulfate. Beyond
this point solid ammonium sulfate would crystallize and require removal
in subsequent processing. This point is appr-oximately three times the
stoichiometric quantity of ammonium sulfate.

Alum is formed in a reaction between solid phase ammonium sulfate
and dissolved aluminum sulfate in the leached zone liquor. Rate of
solution of ammonium sulfate controls potential (degree of supersat-
uration) and rate of alum crystal growth so that well formed, relatively
pure crystals, may be obtained.

Ammonium sulfate is added to 1300 F. leached zone liquor, cooled to
770 F. , and crystallized in 4-stage tank crystallizers (5 hours reten-
tion time). Discharge from the alum crystallizers is filtered and the
filtrate containing the uranium and P 2 0 5 values is pumped to the Uran-
ium Recovery Section. In no case has alum precipitation interfered
with U and P2 0 5 recovery in the filtrate. Cake from the first filtration
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is dissolved and recrystallized twice. Ammonium sulfate solution
is used for washing and is in countercurrent flow with the alum
crystals. The wash solution is 20-25% ammonium sulfate from the
alum-to-alumina conversion section and is therefore very pure
since alum has low solubility in strong ammonium sulfate solutions
(at normal temperatures).

Krystal units are provided for the second and third alum crystal-
lization for the following reasons:

a. Crystallization is controlled.

(1.) Desired crystal size is produced
(2.) Controlled growth of crystals yields purer crystals

b. Operation is faster than with atmospheric or coil-type units.

3. Alumina Hydrate Precipitation & Filtration

The purified ammonium alum cake from the third alum filtration is
reacted with two times the stoichiometric quantity of 25% aqua am-
monia to convert the alum to alumina hydrate and to solubilize the
ammonium sulfate released by the following reaction:

Aq.
Al 2 (SO 4 )3 - (NH4 )2 SO4 - 24H2 0 + 6NH4 OH----->Al 2 03 - xH2O + 4(NH4 )2SO4

The quantity and strength of ammonia used has been determined ex-
perimentally as optimum for most complete conversion to the hydrate
and for minimum inclusion of ammonium sulfate.

To assure a filterable precipitate of alumina hydrate, the above re-
action is performed with minimum mechanical disturbance and suffi-
cient time (3 hours) to permit the ammonia to penetrate the alum
crystals for complete interaction.

The alumina hydrate is subjected to two filtrations with countercur -
rent washing to remove ammonia and ammonium sulfate from the
cake.
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4. Ammonia & Ammonium Sulfate Recovery

The filtrate and concentrated wash from the first alumina hydrate
filtration is pumped to a stripping column for separation of the am-
monia and ammonium sulfate. The ammonia overhead from the
column is absorbed in the ammonia absorption unit and reused for
alumina hydrate precipitation.

The stripping column bottom contains ammonium sulfate which is
pumped to the ammonia sulfate crystallizer for concentration. The
stream from the crystallizer is split; part is returned directly to
the Alumina Section to form the ammonium alum and the remainder
is centrifuged and forwarded to the Ammonium Sulfate Decomposi-
tion Section.

5. Drying & Calcining

The alumina hydrate received in the drying area will have the fol-
lowing composition:

A12 03  13.7%
SO4  2.3%
NH3 0.7%
H2 0 83.3%

The wet cake is dried to a final temperature of 2400 F. The drying
operation eliminates most of the free water and ammonia.

The composition of the dryer discharge (calciner feed) is as follows:

A12 03  58.6%
SO4  9.9%
NH3  .4%

Chemical Water 30. 9%
Free Water . 1%

The calciner is operated at 21900 F. to remove the chemical water
and the remainder of ammonia and sulfate to produce a metallurgi-

17



cal grade alumina with the following analysis:

Na2 0 Trace
Fe20 3  0.017%
5102 0.021%
P2 05  0.0015%
TiO2  -005%
CaO .01%
H2 0 Sorption 1.0%

The calcined alumina is stored in bins and shipped in bulk.
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III. PROCESS

B. DETAILS OF THE PROCESS

1. Alumina Recovery

The attached flow diagrams for the alumina and aluminum sulfate
recovery processes are numbered as follows:

Plant Size, Tons U/Year Drawing Numbers

450 F-1-500 to F-1-504
225 F-2-500 to F-2-504
100 F-3-500 to F-3-504

After evaporation, the first step in alumina recovery consists of
adding ammonium sulfate to the solution.received from the Lea-
ching Section. The resulting ammonium alum is freed from in-
cluded P2 0 5 and other impurities by subjecting it to two crystal-
lization and three filtration operations with countercurrent washes.
The filtrate from the first filtration contains the U and P2 05 val-
ues and is sent to subsequent operations for their recovery. Alum
from the final filtration is reacted with ammonium hydroxide to
precipitate a crystalline alumina hydrate, which is easily filtered
and washed free of ammonium sulfate in two filtrations. The hy-
drate is dried and calcined to metallurgical grade alumina. Am-
monia and ammonium sulfate values are recovered as part of the
process.

A more detailed explanation of the process follows:

Clear acid filtrate received from the Leaching Section, with 22%
dissolved solids, is concentrated in the triple effect evaporator
(EV-500) to 30% dissolved solids. Concentrated ammonium sul-
fate solution is added to the hot (1300 F.) discharge from the final
effect of the evaporators. The slurry is cooled to 770 F. in the
steam jet refrigeration unit (SJ-500) and ammonium alum is then
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crystallized from the slurry in the 4-stage crystallizer (T-500). Re-
tention time in each crystallizer is five hours. Deep well water is
circulated through the crystallizer cooling coils (E-502) to offset the
heat of crystallization and maintain a temperature of 77' F.

Discharge from the final crystallizer is pumped to a distribution
box (X-500) and flows from there to the first set of alum filters (F-
501). Filtrate from the first alum filtration step is pumped to the
filtrate surge and settling tank (T-508). Overflow from this tank
is pumped to the Uranium Recovery Section; the underflow contains
alum crystals and is returned to the fourth stage of the crystallizers
(T-500). Filtrate from the second alum filtration is used to wash
the horizontal filter cake and the washings are pumped to the ammon-
ium sulfate removal unit. Cake from the first alum filtration is re-
dissolved in wash liquor from the second alum filtration and filtrate
from the third alum filtration. The 4-stage redissolving tanks (T-
501) are steam heated to 160 F.

Hot (1600 F.) liquor from the final redissolving tank is passed
through a polishing filter (F-502) and collected in the filtrate surge
tank (T-509). The cake from the polishing filter is discarded.

Filtrate from the surge tank is pumped to the steam jet refriger-
ated vacuum crystallizer (CR-501) which crystallizes the alum at
81 F.

Slurry from the crystallizers is pumped to the slurry distributor
(X-502) and flows to the second alum filtration horizontal filters
(F-503). The filtrate is pumped to the ammonium sulfate removal
unit. Filter cake from this operation is washed with filtrate from
the third alum filtration. This wash liquor is pumped to the first
stage tank in the first re-solution of alum.

Cake from the second alum filtration is dissolved in ammonium
sulfate solution from the ammonia stripper (K-SQl) and wash
liquor from the third alum filtration in the second 4-stage re-
solution of alum tanks (T-517). These tanks are steam heated
to a discharge temperature of 160 F.
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Redissolved alum is pumped to a distributor (X-504) and flows from
the distributor to the third alum steam jet refrigerated crystallizer
(CR-502). The cooled (810 F.) crystallized alum slurry is pumped
to the slurry distributor (X-505) and flows from there to the third
alum filtration filters (F-504). The filtrate is returned to the sec-
ond alum filtration. Cake from the third filtration is washed with
a cooled (810 F.) portion of the ammonium sulfate solution from
the ammonia stripper (K-501) bottoms.

Alum cake from the third filtration is moved by screw conveyor
(C-503) to the alumina hydrate precipitation tank (T-524). There
ammonium alum crystals are reacted with 25% ammonia solution
from the ammonia absorption column (K-500) to release ammon-
ium sulfate to the solution and precipitate a crystalline alumina
hydrate. Undissolved solids are conveyed by horizontal apron
conveyors to the bottom of the precipitator and are removed by
an inclined conveyor. Retention time in the precipitator is app-
roximately 3 hours.

Precipitate and liquor from the precipitation tank are reunited in
the slurry distributor (X-507) and flow to the first alumina hydrate
filtration filter (F-505).

Filtrate from the second alumina hydrate filtration is recycled
countercurrently through the filter cake for three washes. The
concentrated wash is added to the filtrate in the filtrate surge
tank (T-532) and is pumped to the ammonia stripper (K-501).
Overhead from the ammonia stripper is cooled to 105 F. and
sent to the ammonia absorber (K-500); the stripper bottom is
pumped to the second set of alum re-solution tanks (T-517).

Cake from the first alumina hydrate filtration is reslurried in
the repulping tanks (T-535). Repulped hydrate is pumped to a
distributor (X-511) and flows to the second set of alumina hy-
drate filters (F-506). Clear water is recycled countercurrently
through the cake to wash the cake three times. The concentrated
wash liquor is pumped to the alumina hydrate repulping tanks.
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Wet cake from the second alumina hydrate filtration is conveyed
(C-505) to dryer feed bin (T-547) and fed to oil fired rotary dryers
(D-500). A bucket elevator (L-500) raises the dried hydrate to
calciner feed bin (T-548). The dried material is fed to the rotary
calciner (D-501) and calcined to alumina at a final temperature of
21900 F. Hot calcined alumina is cooled to 4000 F. in a rotary
cooler (E-509) and discharged to a storage silo (T-549).

2. Ammonium Sulfate Removal

Filtrate from the second alum filtration is pumped to the ammon-
ium sulfate crystallizer feed tank (T-501) and from there to the
triple effect evaporator crystallizer (CR-500). The concentrated
slurry from the crystallizer is centrifuged (F-500) and the cake is
conveyed to the Ammonium Sulfate Decomposition Section. (RMO 2017)
Filtrate from the centrifuge is returned to the crystallizer feed tank.

A portion of the slurry from the crystallizer is continuously added to
the concentrated acid filtrate liquor to form ammonium alum.

3. Layout Drawings of the Alumina Section are attached and numbered
as follows:

Plant Size, Tons U/Year Drawing Numbers

450 L-1-500 and L-1-501
225 L-2-500 and L-2-501
100 L-3-500 and L-3-501
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527 TONS/S.
//0F 22500 GPM

PFEE ALYS/S

40.5 TPH PZ054

49.72 TPH AIO,2

5.2TPH FeO, 2
12.00 TPH S04 4
00647TPH Vg/O 3

5.
2

P-I - 50/A- 0
4-CENTRIFUGAL PUMPS
2-OPERATING, 2-SPARE
40, 200 GPM, MAX/MUM
33,500 GPM, OPERA TIN
SPGR.- /.34
20' HEAD,350HP EACH

P-/-502A-D
4 - CENTRIFUGAL PUMPS
2-OPERATING, 2-SPARE
35,800 GPM, MAXIMUM
29,800 GPM, OPERAT/AG
SPGR. -1.37
20' HEAD,325 HP EACH

0-
3-C

2-
/3,

5/

CR-I-500-D-

2/2'FA

D9A-E P-1- 510A- E

P--5/O A-E
5-CENTRIFUGAL PUMPS
4-OPERATING, / - SPARE
/4/ GPM, MAX/MUM
//8 GPM,OPERATING
SP. GR. - /.20

/25 'HEAD, /OHP EACH

P--SO9 A-E
5- CENTRIFUGAL PUMPS
4-OPERATING, / -SPARE

8460 GPM, MAXIMUM
7030 GPM, OPERATING
SP.GR. - /.47
25 'HEAD, /25HP EACH

-STEAM-JET COOL/NG

-F/P TE~EC TOTE STEAM
455 L85./HE /oo

ING TrOWER 1*
R4 5.7- /- 50O A-B9

00 GPM 2-.STEAM JET REFSIGER ATAG UNITS
F 2400 TOANS OF REFR/SEEA7/ONEACH

-ATER EVAPRATED
27.4 TONS/HP, WATEE

B O OST E R T E A

>/000 $35/HIP.

3- CENTRIFUGAL PUMPS
5.-1-540,A- 82-OPHATING, / -PARE

J735 GPM,/MAX/MUM

/445 OGPM., OPEE,!T/NO
SPGTS I-4-5
50' HEAD 50H P EACH

77 F

P-/-564 A-C-

WATE ¬
FEl
/01
28

77 F

T-l-500A

0 0

- - 0

-/-SOSA R-/-50OA

P-lI-506A-8

ED TO F/RST ALUM Ch
2_.6 TONS/HR. SLURRY
90 GPM SPGR. - /.

Iai .. -#~7- I \ _S__A-D

1-503 A-c -/-SOSA-C _- C4-CRYSTALL/ZERS

CEN TP/FDAL PUMPS 3-CENTRIFUGAL PUMPS 5HRS. TO/A L EETE/TON
OPFRATNG, /-SPARE 2-oPERA//I 2 ,- SPARE H07 PELL D/SC/IA&I2E 150,000 GAL.CAPACITY
500 GPM., MAX/MUM /4,820 GPM, MAX/MUM 6!<8r08I5/MR4/ATEe 50'mDA. XIC'x 3'CONE
,150 GPM.,OPEEA7/NG /2,350 PM, OPERA/NG 24,700 GPM - A

G5. /-.0 .3PM G_5 .00 R-/_ 4-D
0'AEA., 275 A/EACH 50'/EA0 275 PEACH 4-R AK MECHANSMS

IS HP EACH

YSTA L

4 2

/ T/
Y EACA

ALUMC CRYSTAL LZATION-
E-I-SOS A-D

4- COOLING COIL-S
21,000 SQ.PT AREA EACH
70,700,00B 8TU/He. TOTAL

T-1-500B
T-/-500C

E-/-5028 R-1-500B

E-I-SO2 C R--500C

U 4U

P-,-50AC-D P-I-SOGE-F

L /ZAT IOAI
P-/-506A.-F
S-CNTA/FUGAL PUMPS
3-OPERATING, 3-SPARE
.347o 9PM, MAX.
2890 9PM, OPERATING
SP GR.- 1.42
30'HEAD, OOHPEACH

CRY5TA L RECYCLE...fQN
T--508 HER /-S0 I
/0.7 ToNV5|HE,AL UM - 05 PM
24.9 TONS/Ne. 4009 -SA62/.Sc

29EEP5 ELLOMGAE4
35, 000 04W 7Y'

T-/-P-7D

E-1-502 D R-1-500D

x FEED TO F/LTEMS -/-50,SA (i A/-SO/
/059.2 TMS//R. SL URRY
2993 GPM 3P GR- .4C

'77* F

P-I-507A-O
2-CENTRIFUGAL PUMPS
/-OPERATING /-SPARE

3OOOGPM, MAX.
2995 GPM, OPERATING
SP. GR. -1.40
5O'HEAD, /OOP EACI'

23

F-50/, PROCESS FLOW D/AGRAM-5HEET 2

F 502, - 3
F-/-503, " " " 4

F/5 _ M Y" S

lr owt rm cnwv son n -Da MMoveDM1 Dn SCw
---- WA- --

twa~tD UT
YR- L.WC

DATE LOCAMOI OF JOmB INTERNATIONAL MINERALS
3/2//52 _ _& CHEMICAL CORPORATION

ULBE RRYFLOR/DA

-- T1
PROCESS FLOW D/A GRAAIM .

ALUMNA RE COVER . F-/- OO

c 451l
FROM
213.27
724./
290

-/-500A-D

-CENTRIFUGAL PUMPS
-OPERATING, 2-SPARE
l55 000 GPM., MAX /MUM

7,500 GPM., OPERA T/A/G
PGR.- 1.30
0'HEAD,400HP EACH

'' E E A CH g %5SN E /OF -.6 r

"""'-

1 .0. -a- 41 49 -F 1 -0. 41 41 10, olz .0 .0 f

r

-n-

t TTTmZi i r
H-

ren

, I I

-

f

L'

-A MIO N/L/M1 S U/L FATE C 2PY STA L LZ4T/ O/V - C ;,G00RNE 55

EA4 STR/NGSOFTRIPLE EFFECT /543 
T

OAS H.W
R EVAPORATOR CRYSTALL/2ERS

EACH CRYSTALL/Z/NG C/NIT -26'D/A. T HD EFf. VER/EA

/GS o 0TONS/N A TE27Q
153- F / / 01 pS

E-H 1-C

P-1-5-9P-T P-/-5/OCF-J P --- 5o9p-0 P-1-5b10L O

P -/l-5099E-.J P+/5/o F-J P"/559 K-o P--510 K-0 -/ .'__A-

c-CENTR/FUGAL PUMPS 5- CENTRIFUGAL PUMPS 5-CENTRFFUGAL PUMPS 5-CENTRIFUGAL PUMPS 5-CENTRIFUGAL PUMPS
4-OPERATING, /-SPARE 4-OPERA TAIG, / SPARE 4-OPERAT/NG, /-PADE 4-OPERATING, /-SPARE 4-OPERA T/NG, /-5PAE2

8460GPM, MAX/MUM /4/ GPM., tA4X/MUM 8460 GPM., MAx'/MUM /4/ GPM-,MAX/MUM /5,350 PM, MAX/MUM
7030 GPM, OPERATING /18 GPMAI OPERAT"/VG 7030 6PM-, OPERATNGi /8 GPM., OPERA7/NG /2,000 GPM., OPERATI/I1
SP.GR.-/.47 5. GD.-/.20 5P.64.-/.47 SP.Ge. 1.20 SP4*.- /.00
25'HEAD, /25HP EACH /25' EAD, /0 P EACH 25' HEAD, /25 HP.EACH /25'HEAD,/OH'P.6E4Ch So' TOTAL HEMD,YfONREAO



-F/IRST ALUM F/L TPAT /O/Y-- -- F/RST RED/S///A/G OF AL &/V'= -SECND4 /A!U CRk5TAL/zQAT/O/- ALUM FILTRAT/ONt

|N5).7O4 J. -0 7- /-sO/, :0wq. F-/-SOO
884.2 ToS./w8. /ouoe - 297/Q524, /st.-A i20

CGy2T7/dZ E R -4: X-/-5004- X- /-5o/AB
A-Fonf T-/5O O, 0WV F-/-BOO5 2- sY&'ee' ,/5e/u7O5S 8- _

0 S9.2 70..1-11,0P 6.eQ>' 7/A/ 'rRES/OEC./CE 7/ME D/, re/ r"O

2995 4A - 42./ 4 2 .92 cc 98. C40. 5E8C1 - . J//.-ES /DE'.CE TIM/
3'/4. x ' /B0 o c CeS- aC-,

77'F
x-/-5c-B x-/SO/Ad

c-1-So/
/-BEL7 CO

f. 1_,p/ A-P36"x 200'
/G-Ao/,rzoA,'7/ F/1T7-e /ON.P. DRIV

/1- ./". E c/

ScolL D/2CW/ e9-/.S 4/P.

T-/-4SO2-/0

C'on(pe sJeo A/C VQC/uu.f sC5/58E.2
SEC E//EG 9',D/g. x 20
3: 6--. /8 1/t

T /-52 71-5054 -42

-- /-

/6 -*43h.4' G/VERB
7-1-5-444/-1 6'7- 65/-- (1C8 7/1 EA.

/(a-F-/TeP97C 26CC /54 117 Q9Q1 C' 9/9- C 4 I
/02/V ,E~D. C'C 77E 9 2.04/ /

// 7 9/.9/. CA-P- 10C/1

F'0/8- E

/0.7 704/.5 . 421-4'CR1'.STVI.. ,680 s-
6

w

.74.5 7~/e L0I/09 5429..1/7 7-1- 507.4-6

U 5-A9/-'2 -26

/I 2- WA/VES
r -.1-4 -- /-.A/ S/ -/ 2 7/f [. , ES

/T_-/,_.7 s T-1--S / 7 $4l c A 5/0~ 4;.91.

7-/-5O64. -T-7+074

T-l 06A-B
2-FLT RATE 50 GE TANKS
5-MIN.2E5/ENC 7/MEEA.
5000 GAL. CAP EACH
8x xx / 02EEP

C-/-- 500 /P -/-Soo

4/ P 0C06/2E O0R / -V4CF///./ J Pu
L000 19 Co40000 CF/-
7.50 /142/500/14HP.5/ P-/-S/3

1-S12q- C 3-CEA/7,
FEED TO URANIUM RE COVER, .9- CE/7/7./f/ 8 AU/2 2-oPERA

7-/-G0Z ,04/0 F-- 600 -OPEC.7-/-, --49.5 43 q. .
499. 6 T06A/1/-1 L65/0 /0/0 956M 474. SAC.'/ 740 9.
/576 GPM 3 .G.-/.27 80 95/ 04E227/,19 -p. 92 .

COMPOS 7/TA/ 5N.G2. /.27 o ' NE2
Of4 - 82 4/ / SNS//.. r0 M'EAD 25A2 4EC/

AH3 - 3 /.10 TONS/H.
PzOS -- 40 -50 TONS/2.- 77F
A=O,- 2.49 4ONS/HR.
Fez O - 50-5.8 TONS/HR.

V35 08 00647 TOS/H-T

P-2-54 -B 7T / Sob

2-CE72/FUGA.4PUMPS
/- 0,E 4T/NG ,7/- 5PAE P-2-5'42 A-B
/8.0 GPM, MAX.e -1-508
/576 GPM, OP EA7n/A6
5,0 5. - /27
/00' HEAL - 100 HP EAC/-/

-(

8'x 8'x/O

4- /
S/p,./942 P5//PS

.M. MAX.
P / OPERAT/L

/a2 - 20 9/4

7- /-50&

F/7A7E SU20G
S-/o ie 423E/D
Soo, o~o gAL. C
So'-a/.0 34

5 N.2. DQ/VE

H8/' F/27e2 TE522-_ -e .V/p 2 / 7F/T.27/0./
542.7 TO'S/2/P'- /8S0 qOA 4SP9e.//d

F/L 78. 2EE0

/4/2.2 To'.s/A/.e sI Uv
4280 A s#. 542. /32

9.4 7 -3370911 - .//

X-/-.502 4- X--/ 4-
__SUP 02D/Atr/787s ,UA/oRsWS/QUOF

2-M/A/. JUeE ET/ME D/S572/OU 70
5/SO GAL CVP4CITr 2E85/ 2-M/'SU2E r/TE

/O5/' . O . x ' N/'o / 20 G1. Cpp. Eqe
W4/-L/Ouoe 70 /C' A' / F/2 7/0/ 7'D/q x 6'./5
445.0 7 /,'4/. "/0 /uo-:-- =

x-/-0248 X-/-500-.8

E 72.2 e4.0 C5 4-7
76.50- 4/CeeU C42 274 11i'/Z-eSo--A- T
447.5 9o-,7/'/2 -. 1 54AUMOVC UUM6/A//P - //Z 9JIF"/ 8 4-

Acd/ U//T - 26 D / - Noe/IONtip(/ r//rg6s n/7777/3 ' o-eno6'*' 5- /-,7k. - M
3 h!.P DR/~E E9c./

S-- /-0/ A-7 cSe!OL D/C92E-/S ,V4
.4/-/ 4-D - - L-. 120 -S7Zq'% JE 7 2l4/E2R7/OA/ U/7

- __ __ED/SO__ 4T__ ___-/E /E C -s-Q. 1 2/77' & o8607 T / 12 6O FR/-ER47/O~ NEAC
77 f 30 A//U. 2ES/DEOcE 7/ME 25 D/ E, EC

50,000 l.9/. /PAC/:Y Egc.
20'/q. x 20'/06.5 701//2. w47Ce 2200 5 'V c *

4~L/PO.2720 8/47-C oot,,U9 7 ' 25 /1'.C

T" /-.S/0

-5/-/-s/oe
7 /-/O C NEAT/v4 .EAM |EJ EC7TO. 5Jr-

OA-/-/_______ C 5T/5o-O/5,000 LeS.. 759/s/BS// C.-/OO2S/
4 -/- 94A 28A-/-5/o -o Q.CP/ /-- /-/IT-/,5/2

E-/-5098 O A4/-J/OE-FO OO A-'--4pg
2 /--5.03 C-OA/+5/ or~~s..--P

- -0/-5034 -D6947A.e 1-22
SEED TO 01 /S"/A/N F//.E 4 .4-7 S TE AM c254--"//0 _"_-4

/5/8.7 T A/SJ/NR. 1/Q UO.Q 6500 Sq-FT. AREA, Egc ----- E _S'EhYM _

4 7 O G PM SP. 5R. /.2P7 8/34, 30 3ooOgU003/N4 700

.....- 7- /-5/3 -- /-5//2

W ASH L /q VoR co-L/QUDD 2 / -VCUUBu OEUB T
4C--/VPESJ-/-'E/ER '4/.

/40/ COA/ P-S/- -/Ji/B? 5 G/-/,EU5/A.
SP.FR. 1.ea 2-0cEN0 /CUA-l4PuMP0,000-C4

/-/-2E5 /57P, /-7PA0E
S6So/905,17/.XC2-/-5o/A-7

706 ,0 0555.471/09/60 F
/.? q .7e./ 277, .00,4 E5 -4-1 --/-F~

7puoge SUR9E 74//5>/604

/DEA/CE 7/", E ENC9
C/Q.c/QTY E540)'1 '

DEEP

T2-/S T"-/3/5 6

/ 7AC-/-So/ VP-/-5o/

'_ A/R COMPRESSOR /-690005 PUMP

5PC-/AC/.00-4 041/,7'215/-U I 6,000 CF 0,00PssoPO

?//CE70e/FU7.9 /UMPS 750 N. P. /500 - P4. p

PO. OPEQq /NSJ, /-JPq E
9/00 r'iPM MqX. E gC//
T F7580 P2 o 14ERA 2/A/F/ATR4/E

/o'- 14-0 /5 .4o- . C/2 4. 2 To72/ / quOR - 297/ PPS/, J . "/Z0
/o plgMW / s 2 5' NEFDj Ioo*.A EACf

cd - OP PAT//UG SoF-ST7NR.M P-/-5P/ 4
/305 . FT-E0C4 7P- /-S// -A- C-//or ELL D50)1945 3-cENT./FUS.AL PUMPS

2.240 17O8// / ./TE /765 9RM MAx/M M P-/-S2/ 4-C
93,700 pf(Dj~ 4PMCZ99 F SP G./ 20 O .%P 04 3,.EN.../FUr-LPu.

JA g. / 0 JoMR EcW 2-oPEgr9/U/G, /- J
/2'75 E9D 9/5-95844287//

760 ,'P 096.4-
-1-51SP. 

P".././8.-T8 
0.,-0/--/54.0E3.50"E 

C/32'04/Euc-0-/(947/.14, /-55.05E

AKE ?..3,00 9410 MAX/0741.
A M E// 750 14 MOPEPA7/t/9

SO ' "EAD .33D /.'E CW

4o 3 /qr.e 79

/520 9O AfM A /$ JA8

-/7EC A4I? 7
T-/-S17 D.8K 3-/-Jo2

76.7 79OAA .e.2'ioe

C- /- co2
/-eEL7 coAvtr4
36'- W/DE x 200'0V,

/O //.P Dei'S

7- /-S/3j A-M
//J/77E RCE/ EWSf

/Al/A/ RES/E.WE /C7/I'l -4.
F7.5 -7'Fo. CF PE4C/

N

P4
".7
r/ E

7- /--S/4 8-A'
/,3 -*9./ 2 CE/-2.Rs
1-M//. S/DEA/CC 7/ T E4.
/40 !4%. C8P. 5851C
5.'0,/4- . G '

W831-I 2/ uos
449.0 7o01/ V.2. uiOR
/520 rP/ 9SRG./

7-/-51,5 4-9
2-F/ 7587E 2U/49E P7A/KS
5-l/41. Rf./D(A/CT 7/M12.
9000 81q.0C4. 24c.

/0'; /O'x /'DEP

7- /-.5/6 A-8

I R9 ES/D1/CE 7-/AM 8.
4500 57/. 04 . 0E4/V
A ' 4 /O' DEC4

1s
e

Fncf/

C!vsT5L 2ECCcLE 70 7-1500
O. -F/.-Soo

/0.7 TON//5. O4
1 

7o cr571S /059P1
24.9 7A/,/4'e. //Ouoe.- so ge. /36

G"-1-/44-8
2-CEd/742/FL'{[ AU-4pJ
/-OE254.87//9, I..420E
/2o 0 N/q 19x 4E1c4/
/05 97. 0Q 27/4 9

5. 92. /3
So0'//CQ 5S.L. E c /

P-/-S/64- BFEEDT O
2 CE/J742.P/-Up

9
4 P' /5/E. 7

/ -O P5.5./ss- /.342 s//42 4709C
3650 42?/ y '.1.
4706 94. 0oL-247/A/I
50 / /5 C 

27 SO' /EVD /2E/-P. EF7Ci

'O ALUM _C_J742/2E_2S

7015M//.e,/2o
5.04 5/5 -E. / 9

RERENNCE OSAWINS MANIK REviSION n DAT MARK REVISION B ATE APPROVED NT DATE SCALE DATE LOCATION - n JOB INTERNATIONAL MINERALS _ TITLE
/. :.( -550 5//453 & CHEMICAL CORPORATION PRoCESS' FLcOW D/A G ' APPN.sN

-__ _ _ __ _ _ __MUL BERRY FLOOR IDA A 1MA REcIEe Y . N.

-RE S EACH ,,To vFLE O.

5//EL T 2 OF 5~

24

mmmmmm l

r g g

10 c -- / ,SC l

-S'ECOND



3-SECOX/D QED/JSO V/A/G OFALUM- -7'/-/RD ALUMY CYSA LL/ZAT/ON ALCUM FILTRAT/ON- -Al (ON), PREC/P/TATI CN- -NH 4 OH MAKE -UP-

L/aUOe eReP T///2Q ALUM FILTRAT/OA TO F-/-503,

.5HEET F-/-50/
994.7 TONS/we-, 4.QOok
3370 GPM s. G_.1/F

2/2 F

23.5 /VT 9% /VW4),504 SOLUT/On/
495.9 TONS/R. WATER 232Z GPM
/53.2 TONS/le., (NH)LSOg 5P62.-I./4

FILTER CA/E PROMC-/-5O2,SH EET F-/-50/
45.3 TO/5/NR ALUM
767 TONS5//.,i/67OO,e

~X/ O A-
2- sZ7IR /5eijrOp
Z M/V. RETENT/ON MEI
5,600 GAL. CAPACITY
//' DIA. x 8' HIGH

FIL TER FEED
/499.0 TON//ARSL UR 2Y
40G 70 GPM. 5P.0 R.- /.28

5J- /-502 A-V
22- STEAM JET REFRIG Ee4 7/NG UNITS
800 TOAS/ OF RPF2/GERAT/,A/ EACH

F- /- 504 4.--y
/3-//o/g/OM/rQI F

/ S d/y. ,9c-

3-4'.P ea8/ SEQC
S.jP0/ 0'SC~¬eg_

CR-/- S02 A-V
22-VACUUM CRYSTALL//ERS
EACH CRYSTALL/Z/A/G UNIT-Z,'D/A"

T- /- -T/7A
7.-/- /77

o 0 _-/-_/7CSEAMFOOL/1/GTOWER WA TERS3-L5/74-8 o ./e 94,00GPM985
0 0 7-/-5/7D & /00 5'9

S-I-So 9A - A-/-5/7-D 0 O 7-/-5/8
E-- 5098 0 ./-E.-' ?-40 0 0- FVATER EVAFORATED

-- 509C 4/-5/7 /09.0 TONS/.WATER
" E+1509 D

7-/-5/ 7 A-O _-_-__/___-_

4- .K. y/a o/7/0/ 7$/ 5 S -3/OE EA./TER/A/y 9/9'T70 B O5TER STEAM .T-/- a2A -N

30 M// Tori AE7EAIT/OA/ 7-WE 2.5 S . Sp-/5 ECCW 405,000 L85/IR.,
46,000 p9Q. C ,/V 54c/00 PS/C
2o'o'- N2' 0

E-/-504A- FEED TO ALUM CRYSTAl-- EJECTpQ
4-57EAM Co/is LIZER .STEAM

/ 55 JO. T Ae 4 - ACH /GOB.0 TOA/S/HP. L/GOP GOCR-F!-r GS 8/HJ88 .745, A80/0,800005/BTU/N?-/0R /OF _ _ _ 42650 L53/HP.,
5/06OPM SP G2.. -/.20 - @!OPS/G-

x-/---4A-B

X- /-504.9-B P- /- 522/7- B
S 01/57K/SL? 08 2-CA/ T__RIrU L_ PUMP

-M//.U. RE TEA/7/04'//ME /- 040g9f'A/, /-5PQ35

15.50 -9/L. CQ AC/rY E/cl 6/90 -- 7 M//M-
//0'-OD" D/9. +9'5/06 'M OPERA7/A/4

3-19..14 50 /5M 54A
-'O' NE9D

/ .6e CO.-PES0R /
CI.-/CEP- /-,523 A-W I I6,0o 417 4c

WA SH FROM 320. ALUM F/LTRAT/ON 23-CsEA/r5/4F'q1 PMPS I 750 //- /S

3/9.2 TONS/HR.W, -/A TE 22-OPfER.4T/t/9, /-sPeE
98-4 TONS/HR., (N/14) SO 4  -9co GPM 4x. EqcQ13.3 TONS//AR., ALUM OC71A7X.'CI
/438 /PM , A SP 4R.- /./4 8000 pP OPER47IA/9 I

S -'E .L2L /25,.RCE4c | HOT WELL DSC A
5' sEf L- 23,950 TANS/1/A-.

95, 840 GPM AD 9

/ F3-cE
2- OP
20 I/
/685

P-/- 52 A-W /50o

23- CENT FUGALL PUMPS
22-OPERAT/NG ,/-SPARE
255 GFM, MA39,/HvUM

2/2 GPAA, OPERATI/A/G P-/- 525 A-F
SP.6.-/.28 /0 I/PEACH G-CENATR/FUGAL PUMPS 2-F/I
50'HEAD 5-OPERAT/NG, I- 5PARE 5f//

25000 GPM,MAKI/MU/M /00
/ 9, / 50 GPM, OPERAT/NG //
5P C.-/.0 0
50' HEAD 375 HP EACH

/P- /-502

'.000 cF
TOO HF

?GE
WATER
9-F

_/-/-526 A-c

UT5/F./gqi sa-PO

'O p5 M Qx/MAU7
95 PM opsE'r/4

:-/./8/ 50p EpcW

_-/-522A489

.7_9A75 5UC42~~rA/5'.
7'/- E7;,on-, p7/AlE
X00 "9L%CR.- E/C9.

/'x /' OEEP

-/-5224-5 7-/-5234-3

U U ]
P-1-520 A-C _/-527,4-C

P-/-.527 4-C

3-CE/,eA/G/- .9i PuM OJ

2-OPEnET/4. /- SF.e5
8G5 G1-7 M AX/M/i
7/9 Io M oPER.T/q9

POR. /./4 20/ PEc//
50' T 7TA 1HE50

T-/-523 A-8
2-WASH L/Q'OC OS5UGE TA/A/S
5 M-/s. EE-'T/O/ 7/ME

43 00 . CRP c/rY EACH

8'x8 5 r 9' DEEA

8/'F

X- /-- 506 A-B
2-WASH L0002 D/STC/8u2TO
2-MI/N. ETE/T/O,-4 TIME
/725 GAL. CAPACITY

7 =/A, x (' /HIH

AM40A/ I/4M -UL FA TS SOLU TOA/ e/2'F FRO~f K-I/- 50/,
SHEET F--503
495.9 TON5/ HR.,WATER 232f GPM
/53.2 TONS/HR.) CNH)zSO 5P.6g.--1./4-

F/i PER C915
+4/7.6 To A/,/*'.. -x/I' CRYST4I

2 4 70A/s/Me.VN. 4A'$9/ oUT/OK/
/7.3 70S/4Mf-.(/,/

4t)ESop p/5tOurOu
S3.7 7A/S/MS. wprre

C"/-53 A -M-
/3-SCSE/ CO/bE)OR

4" /Q4. 20' LONG
7 .0 Cu.R7. R.5reeD.S

94.4 T OUS /NP. NE/
263./ Tox.S/I/4/. 47ER
/6 6 4 05/
SP. 4F. 0.9/

FEED TO F-/-505 5MEET
F-/-503

47.? TOA/I/hE. A/NJ
262.3 To$/A. fWMg) 5O
72.2 TO/S/M-. AL a*')g
486.9 TIOu//N. &- V7 S

t8570 4AI Or. /.t/

X-/-505 -/- 506
A- A-6

F--504 4-11

7--5/9

- /5/9 6

s/u-CE .cR'-88/ 7-/ 52/ A--
e03C4c -/O -,e RECE/VEEG

/ - cqo,,--59A

p ~ 3'D En .X.6.
5L'89GE 7,Au T- /-520 4-y
.. S'- D - /4' /3- F/17rC47E RE CEI/VERgS

/- /4 eE-M7'oA /'' E.*i/

3,5 qel c#Pryciv srqcW

F/ L TRA TE

994.7 TON/Me 5/QUOR.
3370 GPM. GGE.--/

P-/- 528 A-N
14-cENTR/FUGAL PUMPS
/3-OPERATING, /-SPARE
240 GPM.,MAX/MUM-
200 GPM., OPERA T/AIG
SP. GR.- 1.00
50'HEAD 5AP.EACH

I-)

P-/- 530 A-b

2-csA.ITRIPFU.AL PUMPS
/-OPERAT/AIG I- SPARE

2000 GPM, M LUIMUM
/0C 60 OPM, OPERA TN&

SP GF.-3I/ 30HR EAC/-1

50'HEAD

K-/-500
AMMOVI/ A85oRP/ONA COLUMN
/3=6" O/A. x 50'

A MMOAI/A FROM k/-5D/, SHEET F-1-503
472 TONS/HR., NH

25

F-/-502

P-/ 529
/- CENTR/F4/GAL PUMP
/000 GPM, OPERAT/NO
5P. ,2.- O.-97
/DO' HEAD

2~ HP.

K_4 'v L/QUOR ON
3. SR 4/uA FIlTER

3/9"? To'.-/4'. r7e
98.4 Tou.s//e.(~%.)

2 
.504

/3.3 7A/A/lO- Z4L.u
/438 9/M
.1545 /. /E/

T-1-525 A-B

2-L/oU'/ NH3 570CAGE TANK5
8 PR TOTAL CAPACITY

14,000 GAL -,EACH

G - D0A. x 24' LOAJG

IAMNMO//UM SOLPA TE 50 U T/ OA / 8/'F PSI/f k- -50/, S/A6ET 4-/-505
3/9.2 TON5//AN ,k{AT E9 /4 38 GPMs 9 8 . 4. T O A G // SR , .N HS Tf50 ./ S P . G . - / .1 4

2/ .g

7- /- 525A-8

A/!INi 'I/E-UP
6.8 701./e. 1w,

38.8 GQ/I
SP4.A._ .537

in-.~ inwumee msmgc winmou ST DAVE MS~ij meSCVON UT A mY DATE SCALE DE LTON JOE .50 INTERNATIONAL MINERALS IM-EA

F-/-500)- P20(ESS PLOW / - 5N/EEET A/o.l f.k. EPA' 5'4/38 & CHEMICAL CORPORATION P p0CES FLOW D/4GRAA AINI

F--503 - A/o. "" S E" "* 450"7DM5c, /7

F---504-. .A/ N E AC5SH

MME,

__

-

T-/- 5244A-M

c-/-503 A-M

_WA5H AMMON/UM SOLUTION
FROM T-I- 5 , HT F-/-ha1 .
41-4 TONS/NR.114.. /325 GPM -

283./ TONS HR.W 7E. 5P.G2:O.$l

P-/-528 A -N
7T1-/524 A-M

/3-PRFC/P/TA T/OA TANKS
/2'-W/IDEX 85' LoNG x 30' DEEP
3-HS. RE TENT/ON TIME

8- /IOCLI.PEI CONVEYOR (FL/ IE TS ATTACK D)PER TANK

/2' A//OE x 804 LO/G -C6" FL/G TSEACH

4

_- - I iI I

-TI- ! PD

1 x I

4

A



~ FIRST AL (OH)3 FILTRAT/ON~t

FEED FROM T-I-524, DWG. F-/-502
868.5 TONS HR.SLURRY, 287OGPM

SP.GR.-/.21
COMPOS/TION:-
FREE NH

3 
-47.2 TONS/HR.

(NH4)z 504 - 262.3 TONS/HR.
AL (ON)3 - 72.2 TONS/HR.
WATER- 486.8 TONS/HR.

~AL(OH,)3 REPULPING~

X-1-508.A-B

WASH LIQUOR
DS TRIBUTORS
2 MI/. RESIDENCE TIME
2800 GAL. CAPACITY, EACH
9'D/AM. -x 6'

X-I- RODA-8
WASH LIQUOR
DISTRIBUTORS
2MlN. RESIDENCE TIME
28OOGALS. CAPACITY, EACH
9' DIAM. x6G'

X-1-5/OA-B
WASH LIQUOR
DISTRIBUTORS

WA SH LIQUOR
599.1 TONS/HR. LIQUOR

2M/N. RESIDENCE TIME Ii TONS/HR NH
3  

230G 8PM
28OOGAL.CAP EACH {2G.8 TONS/HR. S04 SP.GR.-I.04
9'D/AM.6x'

X-I-507 XI-508 X--509 X-I-50
A-B A-8 A-8 1A 0-

-HZ L RESOLUTION LIQUOR
F-1-505 A-M G08.8 TONS/HR.,TOTAL LIQUOR
/3-HORIZONTAL FILTERS5.5 TONS/HR. NH, 2400 GPM

15' OIAM. EACH / 3.4 TONS/HR. 504 SP.GR. - 1.02
3 HP DRIVE EACH -. _ _

I.5 HPSCROLL DISCHARGE F-I-505A-
1  C - ERE5043 OS

30" x 200' LONG
IO HP

C-/-504

FILTER CAKE
353.7 TONS/HR. TOTAL WET CAKE

13.7 TONS/HR. NH3
34.9 TONS/HR.SO4

15-5T+527-A-

-COMPRESSE I-VACUUM 528 529 530 531
AIRSURGE TAN SCRUBBER A- A-M A-M A-M
5
1
'L2IAM. olB' 9 '0/AM M2d 7-I- 528A-M

/3-F/LTR4TE RECE/VE
-MIN. RESIDENCE TI

/70 GAL.CAPACITY,
2'-6'OIAM. x 5'

FLTRATE 
T--529A-M

505.5 701.5/HR. LIQUOR /3- WASH RECEIVE
505. TOS/HRLIQORI-MI/I. RESIDENCE TI190.1 TONS/NR.NN31845 PM-N215 GAL .CAPAC/TS 29./ TONS/HR.SO4 SPRGR.-1L09 215 GL-CAAIY2'-6 D/AM. x 6'

NO.2 NO./0-M

FINAL WASH SOLUTION /3 - WASH RECEIVE

608.4 TONS/HR. LIQUOR I-M/N.RESIDENCE TM

22.ITONS/HR NH3  2280 GPM2215 GAL. CAP.

536 TON/HR.304 SGR/I 7 2'DIAM. G

T-1-53/ A-M
/3 - WASH RECEIVES

T-1- 532 7-/-533 T-I-534 I-MIN. RESIDENCE T/.

-A-B A-5 T-8-542/5 GAL.CAP
2'-'DIAM. x6'

AC-1- 503 VP-1- 503
/-AIR COMPRESSOR I-VACUUM PUMP

6000 CFM 40,000 CFM
750 HP /500 HP

P+1531A-C P-/-5324-C P+1533A-C

T-I-532A-B T-1-533A-8 T-I-534A-8 I
2-FILTRATE SURGE TANKS 2 - WASH SURGE TANKS 2 - WASH SURGE TANKS

5 MIN. RESIDENCE TIME 2 MI/N. RESIDENCE TIME 2M/N. RESIDENCE TIME

l2,20 0GAL. CAPACITY, EACH 7000 GAL.CAP. 7000 GAL.CAP.

II'+ l' x /4' DEEP /'" IO'IO'DEEP IO'x10 10'DEEP

T-I- 535A -C
:R5 3-REPULPING TANKS
ME 5M/N. RETENTION TIME TOTAL
EACH 2'/3OOGAL. CAP. EACH

I5'DAM.x /G'EA-CH

A-I-535A-F

ME G-SIDE ENTER/NGAG/TATORS
,EACH ISHP EACH

'ERS
ME

,RS
MME

P-/

FILTRATE
113.9TONS/HR.4 /QUOR

25/,.G TONS/HR.(NH 4 )2 504
47 2 TONS/HR. NH3 41 Z SGPM
8/5./ TONS/HR WATER SFGR.-.09

P-1--533 A -C
3-CENTRIFUGAL PUMPS
2-OPERATING, /-SPARE
1390 GPM,MAX
I iG OGPM,OPERATING
SP-GR. -/.04
50'HEAD, 30HP EACH

A-1-53E-

534_4-8

p-I-534A-2
5-.CENTRIFUGAL PUMPS
I-OPERATING, I-SPARE
4260 GPM,MAX.
3549 GPM, OPERATING
SR R. -1.09
50 HEAD, 75 HP EACH

~ SECOND AL(OH) 3 FILTRATION~-

X-/- 51lA -B
SLURRY DISTRIBUTORS
2 MIN. RESIDENCE TIME
4250 GAL. CAPACITY EACH
9'CDIA. x 9'

FILTER FEED
962.5 TONS/HR. TOTAL SLURRY

f/9.2 TONS/HR. NH
3  

3549 GPM
48.3TONS/HR.SO 4 SP.GR.-1.09

X-1-512A-B X-1-513A-8
WASH LIQUOR WASH LIQUOR
DISTRIBUTORS D/STRIBUTORS
2-Mill. RESIDENCE TIME 2-MIN. RESIDENCE TIME
2850 G AL. CAPACITYEACH 2850 GAL. CAPACITY EACH

8' D/AM. x8' 8' DIAMx8'

WATER WASH
589.9 TONS/HR., WATER
2360 GPM

X-1-5/l X+1512 X-I-3 X-1-5/4

F-/506-JA-B 'A-B A-B A-8

/0-HORIZONTAL FILTERS
l5'/AM. EACH
3 HP DR/VE EACH

1.5 HP SCROLL L DISCHARGE 
WET CAKE TOT

T-/-39A- c--506-_j344.5 TONS /
O-WASHRECEIVERS-- A-JCOMPOSIT/O

I -1. RESIDENCE T/ME 53AL 0 3 -47
285GAL.CAPAC/TY C-1-505 504 - 8
3' DAM. xG NH3 - 2

C-1-505 H 0- 26

/ - CONVEYOR BELT
30'x 3001'LONG STRIPPER FEED
10 HP 11/3.9 TONS HR. TOTAL LIQUOR

2.5/.6 TONS/HR.(NH 4
)z,504

T-1-540A-J 47.2 TONS/HR.NH3  4 125GPM
/0- WASH RECEIVER 815.1 TONS/HR. WATER SRGR.-1I.09

T--536 T-1-537 1-MIN.RESIDENCE TIME

I-CuMPRESSED I-VACUUM T-I- T-'- T-I- T-1- 285 GAL.CAPACITY
AIRSURGE TANK SCRUBBER 58 53 54 1 54 3' D/AM. x6'

5L6D/AMx18' 9'OIAM.x2O'4-J A-J A-J A-J
T-1-54! A-J
/0 - WASHRECE/VERS
/-MIN. RESIDENCE TIME
265 GAL.CAPACITY

T-1-538A-J 3' DIAM.X6'
IO-FILTRATE RECEIVERS
I-MIN. RESIDENCE TIME K
285 GAL.CAPACITYL

3' DIAM. x G,

FILTRATE
599.1 TONS/HR. TOTAL LIQUOR

11.1 TONS/HR. NH
3  2306 GPM

26.8 TONS/HR.S04 SP.GR.- .04 NO.3 NO.2 NO.1 FINAL WASH SOLUTION

WASH WASH WASH 608.8 TONS/HR. LIQUOR
T'~ 5.5 TONS/HR. NH

3  
2400 GPM

/3.4 TONS/HR.304 SPGR.-1.02

T-+-542 T-1-543 7-1-544 7-1-545
A-B A-B A-B A-8

DEEPWELL WATER

520OGPMI@ 72'F

AC-1-504 VP-/-504V
1 -AIR COMPRESSOR I-VACUUM PUMP

4000 CFM, 30,000 CFM
500 HP, /250 HP

P-I-539A4-8

P-I-535A-C P-1-536A-C P--537A-C P--53BA-C 2-CENTRIFUGAL PUMPS p-
________I-OPERATING, I-SPARE -

4510 GPM, MAX.T-+-542A-B 7--543A-B T-1-544A-B 3710GRPMOPERATING
2-FILTRATE SURGE TANKS 2- WASHSURGE TANKS 2 - WASH SURGE TANKS SP.GR.-1.14
5- MI. RESIDENCE TIME 5-MIN. RESIDENCE TIME 5-MIN. RESIDENCE TIME R/00 HEAD, /50 HP EACH
7000 GAL. CAPACITY 7O0GAL. CAPACITY

/O' x/O'x IO'DEEP /0'X/0'x+/0' DEEP

T-/-545A-B
y 

-ASHISURGE TANKS

S-M/N. RESIDENCE TIME
7000 GAL. CAPACITY
IO'z/O'x/O'OEEP

P-I-536A-C
3-CENTRIFUGAL PUMPS
2-OPERATING,I-SPARE
1440 GPM, MAX .
/200 GPM,OPERATING
SF GR. --/.02
50'HEAD, 30/HP EACH

P+- 537-4-C
3 - CENTRIFUGAL PUMPS
2-OPERAT/N, /-SPARE
1430 GPM, MAX.
I 90GPM, OPERATING

SP.G R.- 1.01
50'HEAD, 30HP EACH

P-I
3- C
2-0
/ 42

I8i

-538A -C
ENTRIFUGAL PUMPS
PERATING, /-SPARE
O GPM, MAX.
80 GPM, OPERATING

SP GR .- /H. A
50' HEAD, 30 HPEACH

-/-54.7,DWG. F-I- 504
HR. TOTAL WET CAKE

7 2 TONS/HR.
./ TONS/HR.
.6 TONS/ HR.
61.6 TONS/HR.

DEEP WELL WATER
72F 3000 GPM' 72'F

E+1-50AOIA T

105*F K-1-500,DWG.
F-/-502

472TONS NIR. N
E-/-505
/-HEATEXCHANGER

/0,000 50. FT

-- 50/

X-/-507A-B
SLURRY D/STRIBUTORS
2 MIN. RESIDENCE TIME
3450 GALS. CAPACITY, EACH
9'DIAM. x 7'

~AMMONIA RECOVERY-

X-+-514A-8
WATER WASH

DISTRIBUTORS
2-MIN. RESIDENCE TIME
2850 GAL. CAPACITY, EACH

8' DIAM.x8'

P-I- 53 IA-C
3-CENTRIFUGAL PUMPS
2- OPERATING, /-SPARE
2440 GPM, MAX.
206;3GPM, OPERATING
SFGR.- /.09
SO'HEAD, 50 HP EACH

P-I- 532A-C
3-CENTRIFUGAL PUMPS
2-OPERATI/NG,/-SPARE
/39OGPM, MAX.
I/IGO GPM, OPERATING

SPGR. -1.06
50'HEAD, 3OHP EACH

7000 GAL.ECAPACITY
/0'xI0'x IO'DEEP

K-1-501
I-AMMONIA STR/PP/NG
COLUMN
7' D/AM. x 50

E-/-506
I- HEAT EXCHANGER

12,8005.. FT

STEAM
?90,000LBS./HR
@/5 PS/G

S E-/-507
/-NEAT EXCHANGER

13200SQ. FT

212'F 81 F

E-I- 507
1-539A-B 4WWON/UM SULFATESLUT/ON

TO X-1-50G, DWG.F-1-5-02
3/9.2 TONS/HRWATER
98.4 TONS/HR. (NHQ)Z S04
/4 38 GPM SPGR. - /./I4

2/2* F

AMMONIUM SULFATESOLUT/OM TO

495.9 TONS/NR. WATER 2322 GPM
153.2 TON5/HR(NH4)2SO4 SP.GR.-I.14

SF-/-503

P-I-535A-C
3-CENTRIFUGAL PUMPS
2-OPERATING, I-SPARE
1385 GPM, MAX.

/ 55 GPM, OPERATING
S.1GR-. -1.04
5O'HEA , 3OHPEACH

EDRAwINGS MARK REVISION Y DATE MANI REvISION Y AE APPRoVED Y DATE SCALE DATE L.OCATION OP .O INTERNATIONAL MINERALS TIT'E
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D' Y//VG CAL C//v//VG COOLING STORAGE e J/PL/NG

7-1/-646

P-/-540O
CEJ/TR/PMq P Pu/fp
Soo qPAM A 4x/Mi^
S.4 4. 0.97
/10 '//E8D 25A/ P

FEED 70 oYEs 5400 F-,
.44.5 70A/s/e. 707A Lw
COM .OO 0 /7-/0.1/

4/i 0g - 47.2 ToM/v/^%E5
0O4 8. / "

A/NJ ..6
// 0 26/. '

C-/-S0l

7-- -47

SUEt'0/.
502 2 12 /. 6UA-'E64C

7- /- S46
FUE/ S/1.270¬49E T8 A

60,0cc 541. C.0.

22'D/N. x 2 2' iGH

~-/-508 4-8
P UE/ c/( 5uC7/04/ 47.EIS

00 SQ. F7T. 0C79

E-/-508 -8

P- /-.54/ 9-I

8- 048*4-7/A//q" /-,P2ge

/7-qAAM1. A/ .x- E C.

/4-~ e ABOE 4/4
SP. '. .97
76' NER D /-V.A A C4'

/-' 04. D
/-0 W --503

'.To Ev crl-Ee/T
260.8 7TOt/T/'S . W-rEn

/. e 70 A/./ 4. A/// 3
0. 2 7-0/A/2. A/2 0,

C-/-5065 8-/-SO. -x

8E67 COx/vEya0 .4-CE/7?/FU48l B OW'2RS
-O"'-W1E0 30-0OA6 o '. A/C/ '
/5N.. DR/ 1E

doC- /- Joo q-x
24-D 7- Co t45-.''A/ JsY TE-S
/?-c /olO/ES PER 676.15

C-/-SO7

FEED 70 CQC/A/i8'
8/. 7 To /i/.4". oL/D
COMPe./T7/OI/

4/j 03 47. 0 or//R.
CS04 8.1 7//13/./

Cw4EH/C/ 4 o 2S.0
see? t O 0.8 70L's/MKe

L-/A--
U KE.

/O - H.

-Soo
ME

I rl
S-/-o0

C- /-.3'0G
E4T7e BE/7 C/O4V2

F/VE 54"*'/Ce25'

C-I-SOd

F
7-/-548

1

CALC/NE EFFLU/ENT
25.8 TONS/He WA se
0. 2 TONS/N . A/2 0g
6.7 

T
OAN/He. 03

/.4 TONS /HQ- 02
0.8 70NS/. NH3

/4EL //TO/C.QLC/4dE2*
,#G0 G'9/A.4'e 2c-'./4E4 CYo'

' 'oa/J
~E

CE'/A. ''UlgA BloWA.e

.C-o-50/
-DU/ST CCLL CT/ A/CSYST EM
/2- C YCZ ONE 5

L- /-50/

/CiC8-7 CE?4g7

TOR /

L /5/

- -C / --B
0:= o/2-CE/T~e/FUGOL B OvYE24

/--OPE RA T iAG , /-SPA RE
i . 40 HP. E ACH

- 2/90* '

-P f

C- -SO9 -

C& /vL Ppoa c7
4b.8 7O.VdA e. Q/.O,3
COMPO/ 7/o/

fe20 0.0,/70/

ox0.02//
Tr0. coo/S
CoO --

IOW.7fe 4 2aePr/oAJ /.o ,4

C I-S/C

CO4/r1HO2 e
S- . /4. x 2 0' /0.

S- M 784/42e&

T- /-547

P.YE4 /EE 8/4/

54-70.1/180770M16 WI/7/ 8/N FEEDE
8 -{oue 67~.'4 E CQPAC/7V

/5''x 20 DEE~x 360'Laug

L--6oo-X
24-407.40> Oe e4s

00184. x80w'E (oC
200 ,4,0 /E E ec

C-/-507

24' W/DE x'v006'4o/-

/0 .' D2/ E6

T-/- 548
/- CAL c '1/Ae FEED 8/,\V
/ - COv/E 807 7/O v/TH 8/ JFEEDEP
/- HoU2 STOeA GE CAPA.! 7 -
/4' W/OE x /4'OEEpx /4'LOA/

D-/-So/

1-5074Y C41C/E.
/O'o/P. 300' LONG

Z -- 7S rya 02i v~s

A- /-50._

/ -/07Ie0 C02,'A

00D/A.x 70' -a 4
/1S /P D/E

C- / -509

DRAG C0A/VEVO
/8" W/DE x0/40'.:O

,T- /V. . D.¬/v2

T-/--549 A-F
6- 5702AGE 5/LOS
/-1WEE 5TcmAGE CAPACITY

,30' /A x-75' /1, H, AC/H

i tI I I I r
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L-I- 500 -
BUCKET ELEVATOR C- I- 5O7

DE__~ LI CONVEYOR 2a- 5

T- -548-
CALCINER FEED BINJ____ _______

0-I-Eel1

IOTABT CALCINERL

L-I- 50-
BUJCKET ELEVATOR.

c- I -E

DRAG COJVEY'OR

''
T-1- 5498

6-I- 51D
BELT CONVEYOR

T-549 0

C 1NED ALUMINA

FORAGE 5ILOS

T-I-519 0

T--- 549 E

T- 1-549E

'-

I-509
ROTARY COOLER

FUEL OIL PUMPS

UUDDUUpa

L--4G
FUEL-OIL

S TO I A G E

I

*

.. ~

T AEA547

_______________ DI5TEOUTOE 5-TORAGE TANK.

_1

OTARY DRERS

-- --- - - -

- a

'- _ iii13BE [
C--- 50T

CoewEOSELT

" ^

C

y

IL

15ELT CONVEYOR T -2 -

15- PREIPITAT-N- AIO4

T- 1- -0 ?-4 _

T524 E \ H

N A Fi -EpEA E

T- I- 524 F

T-I-524 D

--H H H

T- 5 ?4 EI

F F H F H

H AH

P L A N \/J

- - - - - - F--I-50L0E0

C

0 0

ZZ-CQY 5TA LL IZ ER5

0

0

T--500 A-D
4- CE'(STALLI ZERS

THANKS

cE-I-500 A-L
4-STINJGS TRIPLE EFFECT
EVAPORA.TORS CRY5TALLIZE2S

28

o L-1-500
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5T7

,....c .. Aun. MARE RVIION DATE MARK REIiON ATE APPROVED BY DATE xxCA 9r DA "E LOCATION O J. INTERNATIONAL MINERALS TITLE
,...HF.D.4R- FLcw/ DlAGRA DBDN, .D.. 5-28-53 & CHEMICAL CORPORATION [A.Y',O APN. No

-H EE TS io T5OAL"MIN A____ECOL_ VEREY2 FLQ IPA A DMWE.VN_-- -- _ " E 5 E A Q C H 50F7LNEUNI

I\

E-I-500 A-F
6- EXCNA046EES

___ Q O Z)oC)Do
BC-I-500 A-B

Z-BAROMETIC CONDENJSES

TRPLE EFFECT EVAPORATORS

r~Z 2-STRINGS

2- STEAM JET

RUEFRIGERATING lUIT

T- 1-500 A

Q []

--L

T

mrr-I b i
mr-i_

Rt

O O

20 C 0RY51LLZEl6

I

__

I J JL J u n e i _



F-I-50G-5O F-I-504
A-J_ A-M
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E-Z-5'OIA-F
G - EXCHANGERS
/9, 500 SQ.FT EACHCENTR/FUGE FEED

L STONS/R. SLURRY
243 GPM SP GR.- /.47

F-t-SODA -B

F

B
S

-2-500A-,B
- CONTINUOUS
'-6"D/A. x-/0=

50HP EACH

LIQUOR FROM SECOND ALUM F LTRAT/ON
FROM T-2-51S, SHEET F-2-50/

442.1 ITONS/R. LIQUOR
1486 GPM SP-GR.-/.20

*-- ---- -

CRYST A L L/ Z E-

504 OAN/HR.,

T-2-50/ /698. GPM

3P. OR . -/. 20

0-2-5084-c ,,

5CENTR/FUGES
-0 ON/G, EACH

l/ QUOR RECYCLE
FROM CENTRIFUGE
162.4 TPH, LIQUOR
202 GPM SPGR. -/.K4

T-Z-50/ P-2-508 A-C
/-cRYSTALL/ZEE FEED TANK 3-CENTR/FUGAL PUMPS

/5 M/,. U54fGE T/ME 2--OPERATING, I- SPA RE (NH
4
), SO4 RECYCLE

30,00O AL. CAPACTy' /0/5 GPM, MAXIMUM STREAM
I7'D/A. /8' N/GH 845 GPM., OPEeAT/AG /70.0 TONS/HR. SLURRY

SPGe.-/.20 463 GPM SP.GR.-/.47
33' HEAD, 20 HP. EACH

CRYSTALL/ZER PRODUCT
25 9TOS/HR., SLURRY
706 6PM. SP 0.- /.47F

COOL /A/G TOWEQ
WATER
/0, 800 GPM.C
B5 F

-- EVA PO2 A T / O N OF ACID F/tL4 R A TE -
E-2-500.A-F EV-2-500 A-F
6-EXCHANGERS 2-STRIA/G- TRIPL E EFFECT TOTA L OVERHEAD | 3
5525 SQ.FT. EACH EAH IRAT /A. 2C' 4ETONS/HR.COR

NA T EE~EC TO 2
/89'F S TEAM

STEAM 338 LB
/42, 500 L85/NR. 00
/00 PS/G -/

BC-2-BOO Q-5
2- EO R0EEIC

338'A co iDri.r325

E-2-500 4EV-2-500 E-2-5_ EV-2-500 'EE+-5 CV-Z-500
A-B A-B C-D C-D E-F E-,-

EVAPOBATOER

O/5CFARGE
/06.6 T'./ID/S-
SOLVED SOLIDS
248.9 T . WA FE2
/037 GPM

CLAR/FIEDAC/DFLTRATE ,2'F 160*F
FROM F-K-, 06'D6. F-2-301-U

/76. TC NS/H R.,D/SS.SO L/DS
32.0 TONS/HR. WATER - -

/490 GPM SPGR.-/.?6 P-Z-500A-C P-2-SO/A-C P-2-502 A-C -

23
//O'F //

P-2--50/A-C
3-CENTR/FUAL PUMPS
2- OPERATING, /-SPARE
20,/00 OPM., 4A X/MUM
/6, 750 GPM., OPER47/NI

SPGR. -/.34
20'HEAD, 200/IP. EACH

P-- 502 A- C
3-CENTRIFUGAL PUMPS
2-OPERATING, /-SPARE
/7,900 GPM., MA/x/MUM
14,900 GPM, OPERA7/A/G
SP. GR.- /37
20' HE. A, /75/ P. EA Cy

P- 2- 503,4-C
3-CENTr/FUGAL
2-OPERAFING,/

6750 OPM.,
5625 GPM.,C
SP.,C- /P

50' HEAD, /2

F/457 EFFEcT DVE CEAD

/95 F

C ~ YS TA
SEC CALL

CR -2-5OOA-F _78.2

2-STR/N/S OF TR/PL E EFFECT
EVAPORATOR CRYSTALL/ZERS
EACH CRYSTALL/ZING UN/T - 26O'/A.

/53" '

CR-2-5O
0
A-A "-2-5 0-DS

STEAM
253,5 OLO BS/HP.4
/5-PS/G

_-2-150/ ____E
E2- 50/ 0-C
A-3 2/2 F /67'F

- -- -4, --

P-2 -5094- C P-2 E1A-C P-K_509 0-F p2 /-
I_ I I i

L

i f 41.-. 4

P-2-5o9A-C P-K- 5/04-C P-2-509D-F P-2-51
3 -CENTR/FUGAL PUMPS 3 -CEN TR/FUGAL PUMPS 3-CEN TRIF,! =AL PUMPS 3.CE
2-OPERAT/N, I-SPARE 2-OPERA/NG, /-SPARE 2-OPERATING, /-SPtARE 2-'PS
8460 GPM/,MAX/MUMf /4/ GPM, MAX. 8460 GPAI., MAXIMUM /4/c
7030 GPM, OPESAT//N /18 GPM, OPERATING 7030 GPM, OPERATING //8

5,-GR.-/.47 SP GR.-/.2O SPGR.-/T47 SPGR.
25'HEAD, /25HP EACH /25'NEAD, /0NP EACH 25'HEAD, /25/EACH /25'H

TEAM JET COOLING

EJECTOR STEAM -- FIR-
228 z45/MR.
/00 P/G

CC. L/NG TOWER A; E
250GPM j -S J- 2-5004-8/2 250 G/PM 2-STEAM SET PEFR/GERA T//G,

4/l( IlT 77 F
/200 TONS OF REFR/GERAT/ -

WATER EV4POBATED
/3.7 TONS/NR,WATER BoOSTER STEAM

30, 500 285/HR. { T-2-SOOA

/0 0 P5 /G

- -

3-CENTRIFUGAL PUMPS
2-OPER EATING, I-SPA OE

8/8G PM, MAX/MUM
723 GPM, OPERATE /A/G0
50' HEAD 25 HPEACH-

--

YOEA/SATE 0/SCHA GE/2-504 A-C P-2-506A-B
/4 TOA/S/H/,R /WA 1Ek
250 GPMI PEED TO FIRST 4/A/8 CRYSTAL

15//8 T9VS/HR SLURRY
-- /443(GPM 1PGR.-/42

5,T-2- 5QC -/5T 2 S uAA D
P-2- Soy A-C P-2-505 A-C F--4- 20,/ER

__________4-CRY5TALL/TERS
PUMPS 3-CENTrE/FUGAL PCF!/p5  - 5-SHR. RE TENT/ON TIME TOTAL

/-SPARE 2-OPERATING, /-SPARE HOT WELL / SNAPOI /
2
5,o0O GAL.CAPAC/TY EAO

MA4x/AMU1 74/0 GPM.,32- 35 x/GUM 44'/EwAr/C 'o/A. x /U' 20/COVE
OPERATI/NG 6/75 GPM., OPEPAT/IO /2,3

5 -P EAC-H
OP. 02. -/.00

F0' NEAD, /50 H EAC

10-F
TA /FU -AL PUMPS
FAT/NG, /-SPARE
GPA, MAX/MUM

GP-I, O/ERAT/NG
-/.20

EAD /0 / 4EACH

-AMM/ON/ /6/ M

/-2- 509 G-/
3-CEAITB/EUGAL PUMPS
2-OPERA T/NO, /-SPARE

8460 GPM.,MAx/MUM
7030 GPM., OPER4/TIA1G
SR. O--/47
25'E40, /25 HP EACH

P-2- 5/O -I

3-CENTR/F/GAL PUMPS
2-OPERA T/N, /-SPARE
/4/ G PM., 4/AX//MUM
//8 GPM. OPERAT/A/G
SR68.- /"70
/25'/1EA0. /0 NPEAC/

P-K-S//A-c

CONOENSATE DISCHARGE

G,405 TONS/NR , /ATER
25,600 GPM.

P-EIA-C
3-CENTR/FUG AL PUMPS
2-OPERA T/NG, /- SPA RE
/5,350 GPM., MAX/MUM
/2, 800 GPM., OPERA TIAG
SP. OR. -/.00
50' TOTAL HEAD
250 NP.EACH

E-2-502 A-D
4- COOL/lOG COOLS

/0,5'00 5Q. FT AREA EACH
35, 350,000 BTU./HR. TOTAL

T2-5008

O J

E-2-502 R2-5008

- - -

F-2-506 C-V

LZERS

L

T- 00 CR250
u u

u

-- E

E-K-FOoC R-2-500C

f

P-2- 506E-P

P- 2-50 A-F
G- CENTR/FUGAL PUMPS
3-OPERATI/AG, 3-SPARE
/735 FPM, MAX.
/445 GPM, OPERA TING

SE C/P.-.42
30'H/AD, 36 HP EACH

CRYSTAL RECYCLE FROM
FEDT- -RS ,-HEET F- 5E0

T7-2-007A 7 po-

E-2-502-ER-2-500

FEED TI LITERS F--50/ SNEET r.2-So
529.6 TONS/HR. SL URR Y
149g GPM 3- GR. -/.4Z

P-2-50A-B
Z-CENTR/FUGAL PUMPS
I-OPERATING, /-SPARE

/8 6 0 GPM, MAX-
/498 GPM, OPERA T/IG
SP .GR -/40

50//EAD, 50/HP EACH

R-2-5 C<%A-D

4- SAKE MEch 4/YA/S
7HP EACH
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S5+Z FA E

C-2- 500
I- WEiGH CONVEyOR BELT
/8"WIDE ,300'LONG
5 HP DRIVE

INET C4kE TO F-?-800,5HEE-T
P-Z-800

026./ OIS/Me,AMMONI//)M SULFATE
0.5 TONS/HE, L/QUOR

C-2-500
73 u U a u u u

5T A4LIUM CYS T4LL/ZAT/O/

FEED A//ALYS/S

2025 TPH /-,Q5
24.8G TPH A/203

2.9/ TPH, FezO3
6 4.3 TPH 504
003247 FTP4U3 0

P-2- 500A-C
3-CENTRIFUGAL PUMPS
/-OPERA7/NG, I-SPARE
22,500 6 PM., MAXI/MUMf
/8, 750 GPM., OPERA7/SG

SPG.K - /30
20'HEAD, 200 P1 SEAC/I 30

. 2 5
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I,
L
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S ULFA TE R E MOV /= L - C R YS T AA M MOHN/ UM

I
i

I

COOL /MGTCWER AFTER

L L Z Q T/ O l - 24'Mb G M* R"
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ALUM F/LTEAT/ON-IRF/ [T PD[/JJO/V/hG OF ALUM -SECOND ALUM CeY ALL /ZA7/vii'

(NH4~)504 WAS- TO T-2-5O1,DWG.F-2-500'
442.1 TONS/sH., L/QUOR
/48G GPM. 5P. G1 -/20

CRYsTALL/EEE 0FEED
7A-VA -- 2-390, Dw.-f-2

52-6 7p/f//IE. SLURS Y

/498 CP/1 - .X 2. -1342

77'F

5-2-50/ A-H

B- 'oA/ZOA/7L F//TEErJ
/5' D/4. EC.QC/
3 /.A D/iVE E c/I

sc-RoI D/sc/4p42 -/.5PA.

X-2- 500
S c/2eY 0>2TE/8(/TOB

2-A7/A E5/OEA/CE 7/1L
35O0q4/. C4/PAC/ TY

x- - oI
WA.( // 1/0/0D17I/3To/8UFOR
2- M1/- RETEA/T/oA/ TM/E
1800- rqL.4CPACITY

7~0p 0/HIG

- I

X-2-500 1--50/

C-2-SO/
/-BELTr Co/.vEfVOre
24" Oo' 04

F'- o//E EEC

- A---Sa AH

-?-So . -2-503 I
COMPReESJED Ae A/2 VCUM JeRu9E R(;__ _____ I I xa/5 N

29/. "' 7/7'//H I2 CS-50/

7:2-502 72-SS3

-'AL 7'/-s
A-H A--H

75-504A- 7T-2-5OS A-H
B- fP/TO4TS ECE/ERs 8- W. ECE//SER

/- M//AA RES/O ENCE7T/E /./. ET./// T/A9E E.
// 7 94. CP . EAC/ /17 10. CP/TYc/r E/C

"2o'D/ ' 5-0"

I-

I--
F(T ren T - 1
S.4 704/5/NA. 9/M CeYJTgLJ I
262.2 70/A/.L//0oe, 84/ PM, r.I 27 T-2-607

I- -wn6W 1.
.5-Al/U- .E)

T--50 75--507 o00 446'x 8' x t

T- Z- 5,6
FILTRATE SUPCwE TANK

5-41W. R ESIDEICE TIME
5000644. CAP.
8' x 'x /0' OEEP

4c- 2-.500 VP-Z-500
4/ C/CPfE3O0 /-VACUU, PUMP
3000 C1f 20,000 T2sM,
575 /.0750 H/ p1-.5/A-B -- 2--/.3 A-B
FEED TO URANIIJM RECOVERY 2-CENTR/FU/OAL PUMPS 2- CEAJTE/R1/4uLg Al /S
T- 2-G02. 0WG F-2- oo I-0PEeATIN0;1- SPARE /- OPER.7RTW, -SpPRA

249. d 7 NS/'2. /01/OR /0/0 GPM, MAXl. 885 4. P/. P.M IAUM
788 GPM- SP. GR.--/- 27 840 GPM,OPERA T/AG 740 .P.'/. OPERQT/A/

COMP'5/ iA .GS.-/-27 P.4'..20 - 20 /M.
Sat - 4/2 0ASIS/N. 50'EAO 25//P EACH SO' .0- OTAL 44E
N4 - /%.55 TONS/HE-

PZ Os- - 20.25 ro/s/H.
A/ZOj - t- 24 TONS/HP.

7- 2-1
_ _- 2- Sb FILTRATE S

TA NO.
5 H2.. 052/0

P-2-542 A-B A?.-3-O8 250,000 GA

2- CENT R1FU8AL. PUM PS 4'/

/- OPERAT/AG, /- SPASE __

945 GPM, MAXIMUM
78 8 GPM, OPERATING 2--.

5P. G2- .27 SE TTL.I/G

/o' HEA 0 - SOHP EACH- /5 HP De /V

P-z-5/4 A-S
5-CE',/7T///~/7,L L//I/S

CRYSTAL RECYCLE TO T-2-500, /-OPE 7//./g, /5PU5

DG F- 2- 500 63CPAMJ, 4A1MU/P

5.4 TONS/H., ALUM cRySTALS-530PA1 S3pGIO/ERAT/NG
/2-4 TOA/S/HSLIQUOR 5 -- /-S0 SOHEAD 3NPEACH

77'

FiLTRATE FROM T/0 AL/M F/LTSAT/o1/
272.9 ToNS/HE. 925 4PM4. 5PGE.-I./8

W,/S /-o. TO,/LT ALUM F//TkesA/oA /
222.5 7'o///. Z1U o
-740 9PM S P 42. /- 20

f/LE r CAKE
38.2 roA/5/ " //oe
223.8 4OA/J /Q ALLA

7:2-5/o 0AD

4-A/UM . ED/501V/I- 754/ES
30 /,/a. E/T-//o&/ .TA,1
25,000 .Cs.aee,,y

A-'- ~/O A- .4
8-S/lE EA/TE2// G 40/7A70 e
/5 N.P DP/YE E c

F/LTER 5EE
70.!/ TO/7., U2e'

2/40 OPM. SG2.-/.32

CR- 2-50/ A-I
O-(/AC U- CekJA c/ZS-93

EACH UNIT 21.' D/A

SJ- 2-50/ A-Y
/0-- STEAM JET REFRiGERAT /NGUN/T
860 TO/I/S or EFR/GEAT/OA/ EACH

HEATING STEAM COO/NG COTO/ER WATER
62,500 LBS/ H 46,250 PM 85-'

-2-5/o a D /00 Ps/G

O ]7 1r-2-5o C EVAPOPA TED /.ATER
O0 0-P /O-8 p-p 53.3 TO//SHR, WATER

E-2-503A o- 5 c-D 7- p O
EE- 2-503 C O A-2-2S/o G--A/

FEED DTo Po/J/A/ F/TER 1-2-503 4-0 5 -2 o' 3/97, 500 LBSTEAM
759.4 70. /S-/ - /So 4 - SE59M CO/LS /0 /Ps/
2353 GPM. 5P.G5.- /./27 31005GF7' A 'EEA 19

G/000D 8714/4/. TorAL-.

- X- 2- 5/S5-
WAS'/-/ / /QUO.F/L/TRATE $-LIQUOR .-ST-/BUTO

222.5 1/0/2 / 1/LOTS RU /- M/ RES/DECE 7IME5

740 A/ / 2925 GAL.CAPACITY
P. E. /.2o - 5/65-P P-S 5/SA-B 8 0/A. 8'H/OH

2- CEA./T9/FUg9 0uMPS /EJECTOR7STEAM

/ - o PE 247/u_, /-____pE //295 85//I-e
20 25 4 PM MAX/ MUM -- =--/00 PS/G0
23 5,9 RP M O P eAT /A9 -S

5/?R. /.27 - /50 /HP. (AcI/
125'707.91 HEAD X-2-5/S

/01/02 31.'o-4 74^/E-S~~~~~ 
~

7/7/OAA I/ME
'L CW5-RC/7 \

to, DEEP

F- P-5024-C . n F-2 502 D-F

C I

I I

1/-CEAITRIFU6AL PUMPS1-/OEEA T/ V,/-SPA E |
9700 GPM, AAX /MUMI

* -2-502 A-F 7580 GPM OPES/NG
/9 G-PO1,L- 1

1
/-'A05//TEes s 5P.&R . -/. 2

Eq. 3 - OPERA T/-G,3-OFF--5.eEAM 25' AD /00/8P-EA.
/304 SQ. FT EACH

I

503 72- 509
URGE ESE TTLIAIG -- 7-S-5O F/LTRATE SUEv/- TANK

5-MIN. RETENTION/ TIMAE

SECE T/ME /4,000 GAL. CAP. //-CEA/TR/F/GAL P/MPS
AL. CAPACITY 14'/A. x/3'H/GH /o-OPERAT/A/G, /-SPARE
7' HIGH 2G0 GPM, MAX/AMM

212 GPM, OPERATING 3-C
SP. 64- -/.32 2-0

508 50' HEAD /O HP EACH 28,/
SAK 2 2,
/E 5P

P2-- 5/6
2-CSVTR/~UT9? P///Ps
/- oERe.9r/A/9,/-94E-45

2825 pPM. MM</MUM
2353 PM OPERAr//./p
SP R /- 07/-.0. E4C/
SO' TOTAL 1-140

50

(

AC-2

300 C/.
375~ i/

---- SECO%/D LIU/ f/LTPAT/ON --

497.4 TOANS/He. L/QUOK
L jl65 GPM .3P. G..- /. /8

S50-5S X-2-503
44 -L'Re vd/rc7/' s0wos5v O,2 -

F, '50 o..sI. 2MCA //C 0-17/A - RETEA/ TOC/ 7/Efl
/0 LIe. 8~A///I /85eELJ9. CCv o/TY

7' 0/19. H/GH

Y- 502 _YZ- _3 wAS/I Lo/ ae rr-S- 0.5 ^'_." As/A E/-TErT/o

224.5 TOA/5/.1/11/U

F-2-503 4-G

/5' -0*- ENC-e- ;V34 .
.3 N D. D.2/VE ENCi
Sc OLL D/A-/LG -/SEP

7-2/ 7.5/45/

-----

72/5 T-2-5/47
COMOpRE.7ED A/2 _V9CUUN/ Jc2!/9EQS
QECE/~ER 7=LG" x/$' HIGH

-'D/M9X /7'

T-Z 5/5 - T-2-5/6

-50/ VP-2-EO/
ESSO / V-C/ /Al PUp/PS

M 20,000 CAM
P. 75 HP

PILTRATE

442./ rom5,/486 OPM.

/o WELL LDISCH A GE
//, 700 ro'VS/H., ,W4 TER

1*6,85o 4PM @99"F

P- 2-5/9 A-C

cENTR/FUGAL PUMPS
OPERA T/NG, /-SPAZE
/25 GPM A/IA>/AMUM
fSO G PM, OPEA T/LG
'R. -1-0

' HE AD 4504.-PE AC H

/ ye, u!0 2U U
SR GS.- /.20

P-2SeOA-8 P-z- 52/ A-B

p--520 A-S
?- cE/TR/F/GAL PUMPS
I-oPEE*

T
/-O/-SPARE

/785 VpM Mqx/M/
1486 4PA OPE Rr A/
SPC Z- / 0 50/RP E//c
50' 707, 1L /2D0

760 E .RAI. //t JA Qe.

F/LTE2 CAK 7T
T2-517 DWG 5--2.502

38.4- To.-'/N-R/ 'OuoR
223.6 79W//S .4ICM

C-S 502
1-BELT CO/vIEYO0

7-2-S/3 A-G
7- F/ir24TE .ECE /vERS

/-tiMRE2E TE5A1T/U 7 7/%
275 F. CAA ECW
3' D/4. x 5='

7-2-6/44-G
7- W Q24-C,-~ERS

/- M/CA SE7EA/7TI0/ 77/E
/40 q4l. CA EACM/
2' D/4. xG'

W86/./ I./o-oe
224.5TOS/As .1/Q /OR
700 ~PA9 .s qs AsIg E

r-?- 5/5
/-/iWrT E29// )WE4AA
5-M/A/, RETEA/T/OA/ 7/ME
9000 2L. CAP. ACH
/O' /0' x/2' DEEP-

S-,41/A- QETEAST/OA/ 7/Mr
4500 9t ec. LACW
8'x 8' x /0' DEER

P-7-55/ /.-B
2-C EA/T/FUGAL PUMPS
/-OPERA T/A/(, /-SPE

9/5 PPM MAX/MUM,

760 9 P MA OPEE4.7r/A/
SP 4'//8- 20 NA. 59cq/
5O' 7074 A/AD

FRED To ALUM C/YSTAL".I ZEk/5
759.4 7 o///'C. LGU"E
2353 GPM. SP- -- /-2Z 31

----......... ----.-.. l I - . . ..- e . .. , . I
- - -- I~-R l ---. I-1 1

f N. ID. I- E

- - '00 ' SS- -' --'/-LI I . _ .
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SECO/ID 2EG/JS9 mLV V/'sOF 4A<-(M, -'71-/RD /AuM C2Y74L/ZAT;O - -TH/RD ALiJA F/T/ IA T rC' -AZ (O RiEC/P/FTA 7,C --'H 4 C6-' M4E-(P

L/QUo R PoM TH/PO ALUM '/LF~RAT/7 To F-'-503
5HEET F-2-5o/
4 97.4 foNS/N2. L/ /CAB 635 CGPM 5P GP. -. 1.

e1-c-P-/

A-Z2-6o-0
SLURRY /3T3/BUo 70
2-M/. e TENT/OA/ T/ME

560 GAL. CAPACITY// D/A. xB5'/102/ 2F

248.0 ro.-3/,.. WA k4-Q __-
7 6. 6 7053/ AI? < ( 'k/-) opS SX-- 505 -2-506

//6/ 4-0M 5 . / 4 F/LTER PEED
749. TONS/HR. SLURRY
2335 GPM SPG.G.- /.2

F-2-504 A-6
7-- HO//IzoN TrL /L TEARS
/5' 0/A . EA CH

FILTER CAKE FROMC--2- 502 SHEET /-2-50/ 3-1-P. DRIVE EACH E /4

225.0 TONS/se. G UM 459- 2-5o2 .4-/C< c. oCLL FcI/CAeEE-15 / F-2-504,d-6
,38.4 ToNS/ H2.'4/Qca //- 57E40 JET REFRIGEtAT/A/CU/N/TS

-E800 701. o fREF2/GERA T7ON1 EACH

CR-2--502 A-.e
//- VACUUM CE5SY7AL/ZLES

EAC- CRYSTAL.L/Z/AG UN/T- 26' D/A.

T--2-5/-7A-

T02-5/78

-2-S C SOE A / CG-/-/54/C 0M3/EE jVAATE

o A--5/7 A-8o __ o/CEAC
O. 0 O T-2-I5/7AD -HP// C.30,5 0 /E-?- 5044 o A- 2-5/7C- D o 0-2-/ 

T25
B/ F E-/-5'K48 oIA-S-//7E/H o5WA'ER EVAPOR-ATED

E..Z- 54C o A-2-S/ G-N/* 54. 4 TON/S/NE.a WATER -2-Sz r2szl
E- Z504 D 6- Ao

T-57-5/7 4-0 A-2--5~/7 A-/-N
-- 4./5557/LU r/0 ETTAOALU8-M/CENTEYSTALAG0172 roesA'oo eTER5764.AM/T--50 ZA-F -

3OSM/A CLETEN/O/_T//ME /5- HP 2/VE,/EACH/22,5003/C4/
23,00 5GAG. CAPACTY EACH /00P5/6/-2-US/9
/7O/A. x /5' N/GH ---- P&e- 5 /35 ______2_A-

7"D /q. x /15' H/6 H 7-wlsh L/c vO e cct/vro
E-2- 504 A-O EED To ALCM CRYST AL-E7ECTo!I7 -

4-STEAM CD/. /LSZ;/ 0,AV-.- STEAM -4! gCT Ac
628 EG7. FT. AREA EACH 804 TNS/H R 4/OUOR CTEAM - 5 6 H.T-5. 5/8 ZDt xG/h

S70,0 8UH- 2553 GPM. 3R"G?- /. 26_._ CC/^0 PEd D / 7'-2--520 q/-
4'--"/ . x 17 H/G H 7-F/LTe.s-'s RECE/VsE'8

_2-_504 /- M/.I. 2ErEsT/o 7/ME 2q4

X-2-504 __-__2_- 3/5-.-.4--C-v0C/TV (204
/-/IST/BUro 2-CEA./7I//47gJL PUMPS 3'O/". x0G H19H

2-M//N- REN/TOA/ I7/ME -oPEBT.T/G, / A-'.EE
G250 CAL. CAPAC/TY .o3o.9M- /4/MA/M-

//0. D /A.x 3' HIGH 5.2-57 0E547//4
5075f/55 2 ./ -. 35 C3 ____

40'R'J"0D

;e.522 T2 23

C AC- 2-So2 /9-2-502
/-A/R COMPRESCOS /-VACUUM PUAP

5 I 4__ 3000C GFM 30000 CF/A
*A-SA /~59y .39 .P/Ii -/rTensroI/ _/--CE/E/.-5/ .- 3 75/ 1P. 7oHP

/59.6 794/A... .f V,9 TEE2

49.2 7o0cJ/ /!. )/, 504v / /-0P 24TI/r /- .5.25

66 9v. W. /9 y9600 G,0-797-QX/AS7AU
7 /. 5 7 A P //4/ 8ooO4P- U 2U7sq

Sp 74 /25o /2 5/64E9C4' HOT WELL-D/SC H A RGE
/2 975 70p5/HR.,WA TER. 05-526-8 --- 52 7--
4 7,920 GPM 99-F

P----527A-B6of2" CEN/72/FU 4 kWM/SS -CNergip//

/-OPERA /4/6, I/-SPA7RE / 17e, r/-/4 /-5,4<(

Z 0 /O q8P/ /5x/M9UM 86 5 4--7 A-/M / M
/685 4.07, 0p.5247/W 7/3 PA7 OPER47I4J

50-45. -/B 50 , 5.4/85PGCM Rsq.-/. /4- 25c4 --
P-2S24-B O'/EgD.50 T07.L91~q

/2- CEA/TK/FUGAL PUMPS
//I- OPERATING, /-3PACE

Z55 GPM., MVa %/MUM
2/2 6PM., OPEA 7/4 P-2-525A-? T-2-522 T-- 525
5,0-. /.8 /oHPEAC/ 4-CEN7R/FUGAL PUMPS P5/T~qgr .5URS 744r-C wH/.f I//Un2S .ISEGE 7-1/e

5-D' HEAD A9-OPEOA0T/N G, /- SPAS E 3 .-. //. Ee E.1/7o.U 7/ME 5 MA'IS ET!'7/0/. -9
/, 200 GPM, MAX/MU'S /0,000 4Q. C2p E cM 4300 42. C n.0c1 T7.
/5 980 GPA, 5PEAT/./ /1' x//'// OET' .' xS' DEEP
3P GE. - / 0
So' HEAD 350 /PEACH

Y-2-506
WASH LI4UO D/5TR/SUTL .
2-MIN- E EAIT/0A/ 7//,1E
/725 GAL. CAPACITY
7'C/A. x 6 H/GH

AMMO/uM SULFA TE 5 LL ' 8 '
\2A k_~ r- 2-rO _QHKE T _F"- _5_L

S 59.G ToANL2Ff, SA''E - '71/3 GPM

49.2 T1v5/,R.(AN;i SZo 55.O.- i./4

Z/2 F

AMMOA/A/UM SULFATE SJLUr7/CA/ @2/,2
FROM /-2-5,, , SHEEr F-2- 03

Z-4B. 0 ToNAS/H2., , A TEE //6 / TPA/

FILTER CRE
20B. 8 rOs/*'R 4/4I/ c Rsr.TLS

/. 2 rars/N-. .a, /Al .5olr/o./
-6 7O/S/'. ('M4H)Z504 /.r' /soLTr-/

26.8 TOuJ./S Iw4rE

C-S-So 3 3-G
7- SCREW AG/vYoeS

24"D/A. X 20' LA/
7500 CU.FT/ HE. SO/OS
/0 HP Op/VE 55 PP4f

e5*/% N P ED
47. 2 To v6/r-/ e.1/3
/4/.6 TON/N./HR ,vRTf

830 RA
S. 4 0.9/

FEED To f-?5O25,EE~
F-2- 503
23 C; 704./'S#. A/A/

/3 /.! TO'.4/A'. (I
4

)1 604
3C. / O4us/NC . 4/C.'),2034 7OS-N1 wVar 
/435 9PM E

5
/.2/

z-7-

/

F/LTRA TE

497.4 TOAMS/HR./ L/UOR
SP.G2.- /./8 -/685O PM

T- 2-S25

A(/~ MA-E-l/A _

2 Td/ 4/A2j
/2 TOM

SP. ll . .S~S7

P-2- 529

I- CENTrR/FUGAL PUMP
500 GPM. OPERATING
5P GP.- 0.597
/00' HEAD 5 HP.

T-2- 525

L/U/0 A//I 3 STORAGE TANK
8k'.TOTAL CAPAC/I-

7000 GAL.CA PAC;TY
G'D6 //A.c 26' I/GH

W4Ar, C/tI/c -'5eo

3 2.9 .d1I-'. I/TrE2.
/59.6 704.14/HR. WAT7ER

99. Tov/3/M. (4/o')! SL 46.6 70 U/M/S. .5L /a
7/9 boy/

58.l. /-/4/

AMMONI/UM SO LUT/ON
fT38 //EET F3-80/

TONS/HQ. NH3  6.3 GPM
T5NS/HEWATE. - "RG6.S8/

P- 2-530A-

2- C F/TR /FUGAL PUMPS
/-OPERAT/G, /-SPARE
/000 OM MAAKM/UM

830 GPM, OPE AT/A/5
.5P R.- 0.5/ /5 HP EACH
50' HEAD

5-2--500
AMMONIA A4AORPT/OA/ CCL U-A/I

S'6" D/A. x 50' H/GH

AMAov/A F 0-1o K-2-5o/, SHEET F-250
236 6TONS/HR., NH_3

32
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-2-50/- - ----- DUESIT __ DOEVDIN2 EA /& Cb- 22-S roTY LiIT
2-500- " <N SHE E T-3dOF 5 " S"

F E- 2-504-- '. " 5 -/-0. O 5 O

oF--2-502

i

i

B

-

4

r II

I

T2 2- 52404-G

C-2.503 A -G

-GV E20. /4/.(

P-2-528 A-H
8-cENvTR/FUGA L.PUMPS
7- OPERA T /NG, /OSPAE
240 GPA1 MAx/MUM
200 . i .IOPEA2r/CA/

'P.42./.00 S- HPACH
T- 2- 524 A-G7

7- PREC/P/ TA 7/ON TANK S
/2' W/DE X 85'..o,'/G x 30' DE EP
3- HOUnR E TEN/ Onl T/ME 20

' R-Ho ,2. APRO^N CONEYORS (FL/GHTS A T7ACHED)PER TANK o
/- /NCLNED APOAJ cONVEYO E(FL/sHITS ATTAcHED) PER TANG

/2' W /OEx BO-'O N/G -G" PL/GHTS EACH

oM
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FIRST AL(OH)3 FILTRAT/ON~N

x-2- 5O7 X-2- S0S X-2
-SLLIRR Y DISTRI8UTOR I-WASP LIQUOR /-W

2-34N RESIDENCE T/ME DISTRIBUTOR 0/i5
FEED FROM T-2-524, DWG F-2-502
434.2 TONS/HR SL URRY /435GPM 3450GAL.CAPACITy 2-/N. RESIDENCE TIME 2-A

SPR-ll 9'0/AM/.7' 2800 SAL. CAPACITV 280,

COMPOL/ TION .RR-/2 '/Mxs '

FREE NH3 -23.G TONS/R.
(NH4)2 S'

4 
- /3/./ TONS/HR.

A L (O H)3 -3G. TONS/PR
WATER- 243.4 TONS/HR.

--509
iASH L /QUOR

-TRI8/J TOR
/IAN RE: /DFNCE TIME

90 GAL. CAPACITY
/AM. x '

X-2- 5/0
-F/L TRATE WASH
L LIQUOR DI TRIBUTOR

2-M/N.RESDENCE TIME
2800 GAL. CAPACITY
9'DIAM. xG'

~SECOND AL (OH,3 F/LTRAT/ON'

X-2-5I H X-2-5/2
I-SLURRY DISTRIBO TOR -WASH LIQUOR
2-M/N RESIDENCE TIME /S TRIBUTOR
4250 GAL. CAPA CITY 2-MN. RESIDENCE T/ME

' 0/AM. x9' 2850 64L .CAPAC/TY
80!AM. x8'

WASH LIQUOR
299.6 TONS/NR. LIQUOR

f5.GTONS/HR. NH/ 153 GPM

-I-
3 .

4 TONS/M SO4
SPGR. -. 04

X-2-507 X-2-508 X-2-509 X-2-510

RESOL uT/ON L/QUOR
F-2-50SA- G304.4 TONS/HR., I QUOR
7-HORIZONTAL FILTERS 2E.7 TONS/NR.,0H3 /200 GPM

IS'D/AM. EACH GZ.7 TONS/HR., S04 SI GR.-1.02

3 HP DRIVE EACH J -2-504.51P SCROL L D/SCHARGE-4
F-2-505A-G /-CONVEYOR BE LT

Z4'x ZOO''LONG

T-2- 526S
I-COMPRESSED ____

A/RSURGE TANKIC-2-SO
4'D/AM x 7'

FILTER CAKE
/T7G.8 TONS/HR. TOTAL WET CAK

6.8 TONS/HR. NH3
/ 7 4 TONS/HR S04

r-2-52G6 T-2-527 - -- - , o
n-VACOU/ 528 52 53 531

SCRUBBER A-G A-C A-G A-G

7'6 DI x/5'T-2-5284
7-F/LTRA T
/ M/NGA

2'- G"DS

FILTRATE 7-2-529.'

252.8 TO/S/HR. LIQUOR 7- WAS
/45-O TONS/PR.NH

3  922 GPM 2/5 G
G4.6 TONS/HR SO4 SPGR -/.09 2,-6"09

110 2 NO. T-2-530A

FINAL WASH SOLUTION - WA
30.2 TONS/HR. LIQUOR /- MA/RE

I1.O TONS/HR.NH3  II40GPM 2/5GA
26.6 TONS/HR.3O4 SPGR -1.07

T-2-53/ A
7 WAS

/-M/N. RE
T-Z- 532 7-2-533 T-2-534 215 CA

AC-2- 03 VP-2-503
I-AIR COMPRESSOR 1 -VACUUM PUMP
3000 CFM 20,000CF/A
3751HP 750HP

P-2-53! A-8 P-2-532A-B P- -S33 A-B

T-2-532 -2- 533 -2- 534

I-FILTRATE SURGE TANK /-WASH SURGE TANK I-WASH SURGE TANK
5MN. RESIDENCE TIME 2 MIN. RESIDENCE TIME 2 M/N. RESIDENCE TIME
/2,200 GAL. CAPACITY 7000 GAL.CAPACITY 7000 GAL .CAPACITY
I'1/I' x14'DEEP /O'x10'x/O'DEEP /O'x/O'x /O'DEEP

P-2- 53 /A- B
2-CENTRIFUGAL PUMPS
/- OPERATING, I-SPARE
2440 GPM, MAX.
206 2GPM, OPERATING
SPGR.-/.09
5O'HEAD, 5OHP EACH

P-2-532A-B
2-CENTR/FUGAL PUMPS
I-OPERATING, I-SPARE
1390 GPM, MAX.

1/ 10 GPM, OPERA TING
SR-GR. -/.06
Sc'HEAD, 3OHPEACH

P-2-533 A-8
2-CENTRIFUGAL PUMPS
/-OPERATING, /-SPARE

/390 GPM,MAX.
//0 GPM,OPERAT/NG
SP GR. -/.04
Sc'HEAD, 30 HP EACH

))a

T-2- 535 A
KE

A F T- 2 - 535 B

-- T-2-535C
A-2-535A-B 

A -A?-55C

BA-G T-2-535A-c A-2-535E-F
E RECEIVERS
'E5IDENCS TIME
CAPACITY
AM. X 5'

W-G
SH RECEIVERS

ES/DENCETIME
AL. CAPACITY
AM. X ''

3-REPULPING TANKS
SMN. RETENTION TIME TOTAL
10950 GAL. CAP. EACH
/Z'D/AM. - /3'

A-2-535A-F
0- SIDE ENTERINGAG/TATORS
75HP EACH

AMMONIA RECOVERY-

X-2-_ 5/3
I-WASH LIQUOR

DISTRIBUTOR

2-M/I RES/DENCE T/ME
2850 GAL. CAPAC/TVY
8 D/AM. 8

ILTER FEED
481.2 TNs/HR. TOTAL SLURRY

{9.2 TONS/HR. NH /774 GPM
24.2TONS/HR.S04 SPGR.-/091

X-2-5// X-2-S/2 X-2-5/3 X-2-5/4

F-2-506A-E
S - HORIZONTAL FIL TERS

I5'DIAM. EACH
3/P DRIVE EACH
I. S HP SCROLL DISCHARGE

T-2-539A-E
5 -WASH RECEIVERS F-2- 50GA-E
I -M/NRES/DENCE T/ME
285 GAL . CAPA,
3'D/AM X6'

T-2-536
I-COMPRESSED
AIR SURGE TANK
4'D/AM.x /7'

T-2-536

FILTRATE
299.6 TONS/HP. TOTA LI

5.6 TONS/HR. NH
113.4 TONS/HR.504

AC-?-504 V-
I -AIR COMPRESSOR I-VA
2OOOCM, /5,0

250HP 560

P-2- 534A-B

T-2-542
/-F/LTRATESURGE TANK

5-/A/N RESIDENCE TIME
7000 GAL. CAPACITY

10'x /O'x IO'DEEP

P-2- 534A-B
2-CENTRIFUGAL PUMPS
/-OPERATING, I-SPARE
2/30 GPM,/AAX.
/774 GPM, OPERATING
SR GR. -- 1.09
50'HEAD, 40HP EACH

T-2-543
/ -- WASH SURGE

5-A/N. RESIDENC.
7000GAL. CAPACI
/O'x /O' xIO'DEEI

T-0- 545
I - WASH SURGE T4NK

5-M/N RESIDENCE TIME
7000 GAL. CAPACITY
/0'K IO'x /O'DEEP

C-z- 505

C-2-505
I - CONVEYOR BELT

24 x 200'LONG
5 HP 5

T-2- 5404-Et
T-2-537 5-WASH RECEIVERS 1

t-2-37  
/-M/N.RESIDENCE TIME

/-VACUUM T-2- F2- T-2- T-2- 285 GAL.CAPAC/TY
SCRUBBER 538 539 54 541 3'DIAM. x'

7'CDA' IS' A-S A-E A-S A-S -- 4AET-Z-54/A-E
5-WASH RECEIVERS
''/M/N. RESIDENCE TIME
285 CA/.CAPACITY

T-2-538A-E 3'/AM. x'
5- FILTRATE RECEIVERS
I-M/IN.RESIDENCE T/ME

285 GAL.CAPACITY
3'D/AM.xG,

/QUOR -
/153 GPM

SR GR.-/.04 NO.3 NO.2 O. / F/NAML It

WASH WASH WASH 304.4T
- 2.8

.7

T-2-542 T-2-543 T-2-544 T-2-545

-504
CUM PUMP
'00 CF/A
HP

P-2-535A-B P-2-53GA-B P-2-537A-B P-2-538A-8

T-2-544
TANK / - WAS//SURGE TANK

E TIME 5-MIN. RESIDENCE TIME
ITY
P

7000 -AL. CAPACITY
/O'x/O'xIO'DEEP

P-2- 535A-B
2-CENTRIFUGAL PUMPS
/- OPERATING, /-SPARE
/385 GPM,MAX.
//53 GPM, OPERATING
SP GR. -/.04
5'HEA, 3C-HPEACH

P-2-536 A-8
Z-CENTRIFUGAL PUMPS
I-OPERA TING,/-SPARE
/440GPM,MAX.
/2CC' GPM,OPERAT/NG
SP GK. -1.02
5O'HEAD, 30PPEACH

P-2- 537A-B
2- CENTRIFUGAL PUMg
I - OPERATING, I-SPA
/430 GPM, MAX
//90 GPM, OPERAT/M
SP GR.-/.O/
.O'HEAD, 30 HP EACs

x-2-5/4
I-WATER WASH

DIS TRI BUTOR
2-M/N RESIDENCE TIME
2850 GAL. CAPACITY
8'/AM. 8

WATER WASH
295 TONS/HR.,WATER

80 GPM

- I

TRIPPER FEED
57 TONS/HR. TO

125.8 TONS/l
23.G TONS/HR

4076 TONS/HR

WASH SOLUTION
TONS/HR.LIQUOR

TONS/HR. NH
3  

/200 GPM

TONS/HR. 304 SRGR.- /.02

DEEPWELL WATER

2G00GPM91P 72'F

P-2-539A-B
2-CENTRIFUGAL PUMPS
/-OPERATING, /-SPARE

1 2255 GPM, MAX.
1880 GPM,OPERAT/NG
SPGR.- /-/4

--- 100HEAD, 75 HP EACH

P-2- 538A -B_
PS 2-CENTR/FUGAL PUMPS
ARE I-OPERATING, I-SPARE

/420 GPM, MAX
G /80 GPM, OPERATING

SP. GR. -/.O
I 50'HEAD,3OHPEACH

-5 05 AMMONIA TO

/O5'F K-2-500,DWG.
F-7- 502

23.G TONS/HR.N Ha

I-NEAT EXCHANGER
55 00S . FT.

2-501

K-2- 50/
/-AMMONIA STR/PP/NG
COLUMN

5'D/AM. x50'

E2- 50G
/- HEA T EXCHANGER

/SOSQ. FT

K-

STEAM

145,0 0085./HR.@/5 P5/G

E-2-507
I-NEAT EXCHANGER
911 OSQ FT

Z/28 !1F

E-2-507

-2-539A-B AMMONIUM SULFATESOLUTION
TO X-2-50G, DWG. F-2-502
1/59.G TONS//4 WATER
49.2 TONS/HR.(NH) 504
7/9 GPM S6GR. -/./4

2/e*F

AMMON/UM SULFATE SOLUTION TO
T-2-S/7, DWG.F-2- 502
248 TONS/HR WATER //G GPM
7G.G TONS/HR (NH4 ),50

4 SPGR.-/./4

33
REVERENCE DRAWNGE MANK

F-2-500, PROCESS FLOW D/AG SHEET

F-2-5QI, 1" " " 1
F- 2- 502, - - - 3

; 5 4

BY DATE MARE REVISION D APNOVED BY DATE SCLE DATE LOCATION OFJOBINTERNATIONAL MINERALS
Nu*rrwV LIV.__-/6-9 A CHEMICAL CORPORATION ,

__E__ I':L YADDRESS'4!L EhRY,FLORIDA

_ 
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PROCESS FLOW DIAGRAM APPN. No-

ALU I IA RECOVERY F-2-5C3
- I NDRwG. NO

SHEET 4 OF 5 F"LE No

-AL(OH) 3 REPULPING'

WETCAKE TO T-2-547,DIYG. F-2-S04
72.2 TONS/HR. TOTAL WETCAKE

COMPOS/TION
AL iO - 23.G TONS/HR.
04 - 4.0 TONS/NR.

M93 4- 1.3 TO! 'S/YR.

L HO- /30-8 TONS/NR.

DEEP WELL WATER

0TAL LIQUOR 72"'F 1500 PM@ 72F
R. (NH4) 2 SO4
. N//a 20 G 2 GPM
WATER SPGR.-/.09

A- G
SU RECEIVERS
SIDENCE TIME
AL CAPACITY Y
O/AM- G'

-G
H RECEIVERS
'SIDENCE TIME
AL CAPACITY
)/AM. G'

FIL TRATE
557 TONS/HR. LIQUOR

125. BTONS/HR.(NH4),50
4

23.9 TONS/HR. NH3 20 & 2 GPM

407rTONS/HR. WATER SPGR.-/.09

-------

F4 If

I

1.

rr' CC 7 V Vt ' 7 - .-- , 4 111-

i

F J
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-CA L C/N/NC- CO O L /N/V -S 'TO2A GE

T-2-546

C)
P-p.54O

CENTRIFUGAL PUMP
250 GPM MAX/MUM

SP 6R. -0.57
/SO' HEAD /S3-HP

FEED To DRYERS FROM
/72.2 TONS/NR. TOTAL

CO MPO Si r/ o
AL 203 23.6 TONS/
S04 4.0 TONS!,

NHj /.3 TON/
#zO /30.B TONS/

C- 2-5

7- 2-547

FUEL OIL
28 10 GA/L/H UA/kER-c

T- 2- 34G
FUEL/L 7TRAGE TA
30, 000 GAL. CAP.
/7' D/A. x /8'H/G

-2.508
/- FUE6L OIL S/C T/N/ HEA TEE

400 5Q. P

E-2-508

P- 2-E.4/ A-E
1NK s-RoTARy GEAR PUMPS

4- OPE4.47,NG, /- SPA E
/ 7-cGPM, MA X . EA C H
/4-0 PM oPERA 7T/1/
S' E /R.-.97

75' HEAD /- HP. EACH

F-2-50G, 0 F-2-503
WET CAKE

HR. DRYER EFFLUENT
He- /30.4 TOAN3/NR. WATER

0.-9 TOaS/4'R.N//3
NQ. O./ TO/5/ WE. A=O3

506
C- 2-50G 5-2-'co A- L f

I ELT CONVEYOR 12-CENTRI FU6AL BLOWERS
24" W/DE x /60'LOND 200 HP. EACH'1 7.5 NP.DRI/VE

S5 HP. TR/PPER

OC- 2- 5004A-G
/2. DUST COL LECT/N6 SYSTEMS
/Z CYCLONE5CPE2-SYSTEM

-2-C- 
_-507

FEED To CA4C/NERS
40.8 rOMO/ HR. SOL/DS
COMPOSc/ T/oA

A/ 03 23.5 TONS/HR.
504 4.0 roNS/HR.

/t/H3 '.4 TONS/HE.
CHEMICAL H 0 / 2. S ToNS/NR.
FREE Ma O. 4 TONS/HR

L-2-
/- --EE/-B ICCE T

511P 04/VE

L- 2-50 [

-500 C-2-5'08
SLEVA TOR BELT CONVEY

24" WIDE x ?0
3 HP.DR/VE

-2-3508

T-Z- 548

CALC/NER EFFLUEA/7
12.9 NS/H.WTER.
0./ TNS/HR. A/0,
3.3 TOMS/v e 5F83
0.7 TONS/NR. Oz
0.4 TONS/HR. NH

' LONG

T-2-3-48
/- CALCI/ER FEED BIN
/- COANE BOTTOM WITH 8/ FEEDER
/-HouR STORAGE CAPACITy

/0'x fix' Ix .3.A

.A-2- 502
CEN T /FU6ALDB

25o NP

pC- 2-50/
I-OUSTCOLLECTING 5Y
/2- CYCLONES

a-2-_/ [j 2-CEA/2T// A7- oVVE-EJ
/ OP E RA TING , / - SPA RE

----- Z0 H P. EAC H
2/90* F

G - .50 9

[- 2- 50/
BUCKET ELEVATOR
5 HP DR/VE

- 2-50/

C-)

l LOWER

YSTTiM

CA/C/4ED PROD/c T
23.4 To/S/HR. A14o
COMPO/T/OA/

Fez0 0.017'/
S/OZ 0.o0./0%

P2 og o. o/5 9
T/0z 0.o0o %
A/&~z 0
Ca 0 0.0/ /
WATER 4SORPT/oA/ I. O/

T-2-549 A-C

C-P- ES'0
coNVEyoR BELT
/4 W/DEx /25' LONG

.3 HP DRIVE
3 HP TRIPPER

803CA- U

LI4LIL

r- 2-54 7
DRYER FEED B 61N
/2- CONE SoTToMS W/TN 3/A' FEEDERS
8-HoUi STORAGE CAPACITY

/15'x 20' DEEP x /80' LONG

D-2-5oo A- L
/ 2-RoTARY DRYERS
8' D/A. X8' LOAcG
200' NP DRIVE EACH'

C- 2- 007
BELT COA/VEYOE

20 WIDE x 40' Lo/G
5 HP. DR/VE

O-2- 50/
/-RorAeY CALC//lEE

nG" 0/A. x 250' LONG
?-40 HP. DRIVES

E- 2- 509
/-RDTARY CooEE

8'-G D/A.x 50'LONG
soAMeD0/ E

C- 2- 509
DRAG COA/K.E0RQ
/4" W/DE x / 4 o'L00/I
3 HP. DR/VE

7-2-549 A-C
3-SToRAGE 5/LOS
/-4/EE TOTAL CAPACITY
30' D/A. x 75' H/GH, EACH

,. , I.A, R
I I

________________________________________________ -I -I
I I I

I

-.- I ...- -I..,. .. .- BY DAT AP OED .Y-

1 Y 1I - -. I ---
I
I I I

-...-..- -- ""----- "--- - "-"--- - i 1
-I-.

I-I I I I I I II 
I

J AO

SCAiE OAT LOCATION OF JOB INTERNATIONAL MINERALS
' . D. -/2-53 9_ & CHEMICAL CORPORATION PROCESS FLCOW4/ /4G6Ad nM A!

... DMUI N ERRY PLDA AR U/A/A RECOVER" _ F- 2- 504
.I ESE A/.CH 225 TON UN/r

- -H ETT 5 OF 5 "

34

I

1 -0

14

I I I I 1 I

c' 5H/ PP/NG- --

FUEL o/4 TO CALC/NER

ti

I BY ID~r I wr Oe MY I D T-.. WON BY DATE I MAR mBiriN
_I- _I

i r

i i _

II I i I I

f '



L- 2- 5

CALcINEP FEE[) 83~*

ROTA2( CALCINE-.

L-f-501
POCIKET ELEVATOR

T- 2- '49 A

C-2-510
BELT CoNeYOR

Z- -549 B

C AL CIND LUMINA
5TOEAGE 54CLOS

T-2-549C

/DRAG CONV/EYOr-

ROTARY' COOLEF-

00000

FUEL OIL STORAGE

00
rf ELEVATOR.

--

C- 2- 507
BELT COViEYOR

D-2- 500 A-L

IZ- ROTARY ORYEZS

A 8 C DTE GTNTT

171 i7A I II I I i I _ ________

DiST RIUro2 5T0FAGE TANK SELT COPJVEYOR

c-2- 50,E
BELT COJVEYOfS

F-Z-fOG F-Zf-505

A-E A C.

T-2-5Z4 A

T--2-524 5

T- 4- 524 C

T- 2-524 D

-' D w D

T-2--SZ4 F

et
.'t----4.

Li QU02 SETTLING
'CA

-PLAN/VIEW -

A

F2504 -2Ff503 F5011
AG A-G A- H

- H H H f

~~E

rO AMMONIUM5SULFATE
DEcOr-1POST 1013 DJ . L-2-8

E- 2- 500 A-F

puMP Q OQSQ

f-STRINGS- RIPLE EFFECT
E VAPOLAT0LS5

5T- 250 A-A

.B.i-STEAM-JET R5FRIG9RA7IN6

n-

0 0

e B5

)15 co
0R g 50lo- CCYT LI7ES

or'

& 40500-

ap OOA -D

II- C R STA LLI ZE RS

[R-2-560 A-F

2-5TPINGS TKIFLE EFFECT FA/APOeArOR

CRYSTALLIZERS
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T-2-53/ A-E-
r-2- S39 A-e -
T--z-54o 4-E --

T-2- 54/ A-

AC-Z- 503 T 2-535 D-P

AC-2-504

F-2-503
A-Gs

I - 4A- -

F-A- H

7:-/3 A- 7T2- 4A-H

VP- 2-500 Ac-2-50
VP-2-5O/ Ac-2- 50

VP-2-502 
AC-2-50

2

-ECT /ON B-B5--

7"Z7777Fn.- -- m- , I

I__ ___ _ _ fOFF/CE IIF--504A- 

x--y

A Bc DE FG

J~jL I~~-

c- -32
v-2-502

v1i-7

4-c-i- 0
/pzs!

VP 2 50!=
r-P-z-500

7 ri m~r~"-ni~

AC-2-go
VP-2-520

F-i- 500 A-a
- C-2-500

-t:-601

7-ei-570 A-C

uW s W US MANCK NEVUI ON Y SATE M A SC NEVIueON BY nATE A ROVED oY DATE SCALE DAe LOCATION OF J INTERNATIONAL MINERALS _ _ _
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-. 2. E5EARCH Z T5ro M4'Mir
L- 2-5O/

f-2-506 -2-505F-2-504
A-G_

FF V='31c-2-503 A-G

T-2- |
..- r-zste A-G

-T-2-528 A-G -2-2

- -r--SZ9 A-CaT-T--24-A-0

--:--530 A-G -C

- -

-.----
. i -I-A

1

-S EC T / 0 N A-A -

F-p-SppA-d
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A/M /v/J UL/A %EEMO

C-3- 500
I-WEIGH CONVEYOR BELT
/2"WIDE x 3O0'4 ONG
2 HP DRIVE

WET CA//E TO. T-3-800, SHEET F-3-8OO
1.6TONS/ NR, AMMON/UM ULFATE
0.2 TONS/NR,, L/QUOE

C-3- 500 

LIQUOR FROM SECOND ALUM F/LTEAT/OA
F2M- T-3-SIS.SHEET F-3-50l
/9G,3 TONS/HE., L/Q/OR
G5O GPM. SP I-/.20

-LO/UOP ECyCLE
FROM CENT lFUGE

27.7 TPH.,L/QUOR
90 GPM.-S56R-/.24

CEYSTALL/ZER FEED
224 TONS/HR., U/QUOK
750 GPM
SP.GR. -/.2o

I 

-B

T-3-50/
/-CRYSTA/LIZER FEED TANk

P-3- 508A-B
2-CENTRIFUGAI PUMPS

/5-M/AI. SURGE TI/ME /-OPERATING, /-SPARE NH4 ZSO4 RECYCLE
/3,320 GAL. CAPACITY 900 GPM,MAX. STREAM
/3' D/A x /4' H/GH 750 GPM, OPERATING 75.5 TONS/HR. SLURRY

SPGR.-/.20 206 GPM SPRGR.-I.47
35'HEAD, /51/PEACH

CRYS TALL /zER PRODUCT
/ / 5 TONS/HR., SL UR Y
.3/4 GPM- SE-OR. /47

COOL/A/G TOWER

WATER
4,800 GPM.,

EVAORAT/OA/ OF AC/D F/ZTRATE-- 8s F

E-3-500 4-F EL/- 3- 500 A-F
6-EXC-ANGERS 2-TRIPLE EFFECT EVAPORATORS
2950 SQ.FT EACH EACH EVAPORATOR UNIT I2'-3'D/A-

rTTAL OVEEHE AD---
189 F /50 F 50.6 TONS/H, WA TER E.TECT0R

STEAM
S T4AM 150 L4S/ME,

/00 PSIG/

,C -5-5504-8
F- SSPEOAIE r/C

338 CO.OAEI/NEES

E-3-500 EY3-500 E-3-500 EY-3-500 E35 E~--3-S5O
A-B A-B C-D C-D E-f E-F

'/ED ACKOF/LTRATE TOOF /00 F
T3- 3ODWG. F-3-301
TONS/R.,DISS.SOLIDS
TONS/HR. WATER
GPM SR R-I. P-3-500 A-C P-3-SO/A-C P-3-502 A-C

/2
I//OF S

FEED AMALYS/S

9-TPH PzOs
//.0- TPN A/203
/.3-TPH Fe Oj

28. 6-TPH 504
O/44-TPH U3 04

P-3- 50OA-C
3-CEN TRIFUGA L PUMPS
2-OPERATING,/-SPARE
/0,000 GPM/-, MAX/MUM
8,325 GP/., OPERA7 /Alt

,pJrR -1.30
20'EAgL /00/O/PEACH

P-3-501A-C P-3-502A-C
3-CENTR/FUGAL PUMPS 3-CENTR/FUGAL PUMP)
2-OPERAT/NG,/-SPARE 2-OPERATING, /-SPARE
8,925 GPM, MAX/MUM 7,450GPM., MAx/MLt ?

7,450GPd, OPERAT/S 6GOGPM, OPERAT//-VG

5. G. -/34 5652. --/.37

20' HEAD, /OONEACH 20'//EAD, 75 //PE4CH

P3-5o A-C

3-CENTRIFUGAL
2-OPERATIING,
3000GPM, M
2500CGPM,O,
5/ Ge. -/ 0
So' NEA D, 5

/MA/'//U4 S4LLFA7E C4YS7AL//Z,7/C/

__.SC'- 500 F _

TE rFEc OVERHEAt) 2- 7LE E--C S APC2rj CRvSTA LL'TS SECONDf fECT OVERHEAD _

E-3-5O/A-S 5?7 ~'MS/-r. WAT5E EACH CRVSTALL/ZA/G UN'_--/7'-4n'4-7rNS/.,WATER

S-EXCHANGERS L-
8075SQ.FT EACH

/95F /5 'F

CR-3-500 cR-3-500 -CR-3-

STEAM
//2,500155/HR
/5-PS/G

E-3-50/ E-3- 50!
E3-50/ C-D --

A-B 2/ZF/67* /2

URFUU-U

-- ~ -- .-.-

P-3-509.4-CT P-3-5OA-C

I

P-3-5094-C
3-CENTR/UGAL PUMPS
2-OPERATIN, / -SPARE
375OGPM, MAX/MUREM3

I
2

5GP1M, OPERA TNG
SPGR. - /.30
25'f/EAD, GO/P EACH

-STEAM

P-S-5/OA-C
-CENTR/FUGAL PUMPS

2-OPERATING, I- SPARE
6 3 GPM, AJAXI/ MUM
53 GPM, OPERATING

SP'R,-.SO0
/25 'HEAD, 5 /P 54C/I

I ' II \ __ I/
P-3-509D-G

P1-3- 5090-P
3-CENTRIFUGAL PUMPS
2- OPERATING, /-SPARE
375

0
GPM, MAX/MUM

3125 GPM, OPERATING
SPAGR. -E40
25'HEAD, 001/PEACH4

P-3-510D-F . -

--r

P-3-509G-I
I - I-,,- Tj

P-3- 5/00-F
3-CENTR/FUGAL PUMPS
2-OPERA T/G, f-SPARE

03 GPM,MAX/MUM
53 GPM, OPERATING

SP.GR. -A40
/Z5 KNEAD , 5 HR.(ACHI

U/T COOLING

F/RST ALUM
EFECTOP STEAlM

COOL/ 11TOWER MVATEE
5450GPML 8 -S- 3 -SOOA -B

5450 (5PM & 85'' 2- STEAM 7E7 REFR/,GERAT/NG UNITS
535 TONS OF EEFRIGERATIOAI EACH

WATER EV4POQATEO
6 . / TOMA//HR., b/A TEK

BoO57ER STEAM T3-5004
/3,55~0 LBS/HR->,--

EVAPORATOR D/SCNALGE /0PG0
47.3 TPM. D/SSOL VED P- 3- 504 A-C

//0.5 TPI. WATER 3- C ENT/2IFUGAL PUMPS E-3-5'02A R-500A E

4GO GPM SP. Of-137 2- OPEA7/M,/)-SPA -

385 GPM, MAX/UM
320 GPM, CPE2A '/N

5. R.-/.42
S0' HEAD 1- PEACH

.77 *F

\'ENED/SCH2GE-4 ' P-3-504A-C P-3-500A-B
2 50 TcN5 W. wATE
000 p pE I FEED TO F/RSTALUM CRYSTALLIZES

'- 227.2 TONS/HR. SLURRY----- 0I--- --- - - ' G 40 GPM SP.GP. -/.4
53~ --- 0-

.'3.5 AC T-3-500A-D
P-_3O___A-_ C-3 C 4-CRYSTALL/ZERS

L PU/I S 3- cENTE/FCGAL PUMP 5HR5.RETENTION TIME TOTAL
/-SPARE 2--OPEEAT/AI -SPAPE /-/OT WELL D/SCHARGE 55,000 GAL. CAPACITY EACH
A x'lMUM 3300x/ .A/MAx/MUM /372 TONS/R. WATER 32' /A.x /' 2' co0/E
PE4T/A/ 2750P5-., OPERA // 50 99-F

5P 5 /-c.^ 5,500 GPM R-3-SO4-D
O NPEACH 50'1/54/E A . .-HPEAACCH/M 4 RAKE MECAN/SMS

5 HP E ACN

P- 3-5/0-!

---

L

P-3-509G-1
3-CENTRIFUGA L PUMPS
2- OPERATING, /- SPARE
3750 GPI., MAX/MUM
3/25 GPAM, OPERATING
5P. G2.-1.47
25 HEAD 0 HP EACH

CQYST4LL/ZA

P-3-5OG-1
3-CENTR/FUOGAL PU.
2-OPERATIGA, /- SP
63 GPMl, MAX/MUM
53 GPM, OPE RA TI.

S5 AR. - /47
IZ5' HEAD, 5 NP EAC

7/ON-

E-3-502 A-O

4-COOLING COILS
4,660 5Q. FT AREAEACH
/5,700,000 BTU/HR., TOTAL

R-3-5008

I5008

502E R

P-3-5oC-D

T-3-500C
0

-3 -SOEC R-3-S0oC

P-3-500 E-5

P-3-5o6 A-F
G -CEATRIFUGAL PUMPS
3-OPERAT7/iAG, 3-SPARE
7 70 GPM, MAX.
040 GPMA-OPERA T/NG
SPGR.-/.42
30'HEAD, /51-/PEACH

COL/ti TOWER WATff
!IOAGAPAI85"r

Hroip EFFECT OVERHEAD -
3,6 G TONS/H8. WATER

EJECTOR
I/O"F S EAM
110'?829 LI/N4

/00 P5/G
dc-- 4o/-B

P-500

L22LF /2PF

CONDEA/SATE O/5CHAE
2,850 TOANS NR., W4ATEE
/400 Q7PM

P-3- 5// A-C
1MPS
ARE 3 - CENTPIFUOAL PA/PS
y 2- OPEA TING, 1- SPAIL

0N 850 PMA, MAX/MI.A
5700 PM, OPERATING

SPGR.00D
CH 50'TOTAL HEAD

/25 P P EACH

CRySTAL RECYCLE FROM
T-3-506 SHEET F-3-50/

2.4 TONS/HR.., AlM ZAGPM
5.5 TONS/H.R., ZIOQUOR -SAG/.36

DEEP WEL L WA TE R
7,780 GPM 7Z *F

E -3 -50Z0 R-3-500D

FEED TO FIL TER FF-3-SV SHEE F3-S0"
235.ITONS/NR. SLURRY
GG3-GPM SP.GR.-/-42

U

P-3-5O7A-
2-CENTRIFUGAL PUMPS
I - OPERATION G , /-SPARE
00 GPM, MAX/MUM
G63 GPM, OPERA TING

SP GR -/.40

5O'HEAD, 25 HPEACN

37

-F-5500

CENTRIFUGE FEED
-49.S TONSHR SLURRY
/OBG PM SP. GR.-/.47

F-3500 -

F-3-500
\ | I -CONTNUOUS CENTRIFUGES

8 -G"DIA. x /O'- /O" LONG, EACH
50 HP EACH

~ J u

L
FROM
47.3;

/! / 1.
662
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"FIRST ALUM FILTRATION"'

(A/ 4), S04 WA.S TO 7-3-50/ w. P~-3-300
/J.3 TOS/ /SO/Qu0R- 6O 9.9 J38./0

C2Y6781/ZE8 E D X-3- 600 - 5--o/
'ool 7-3-300 Dw4 -3-SOO SL !'/.PY'5,i7-o-e A4-Tv !/O.1Z-CS/T//

e33. / 7AZ1/#r. 61e/44r PM AE".' 7&/ '" 'M "' A!'E"/ p'E-

66S 4A. 6.55.62. /"42 /90 3qA/. CRoP3oI'7 Boo 98L C/A'--

X3.-Soo x-320/

4 - A/ E M~ 0 A , wC,-,'3e e,5 0 ,,/- SE T tc

/-.3- 6//.-0

- .O!/IOAJ rnd F/L7E RJ - /
/dl ZY9- L CN

JCfOLL D/JCh/ 9.? A S ./R

7- 3 60 I-
79-202 73-'-608

CbPRF~f$604 VgCUL/M JeSU$33EM (}
AgCS/v4 a i 5' O/A C"/. gSO/

--- - 4 o

7,3-50t 7-3-Sod----

r35'404-D T-3-6054-"D

4- E//7egrE fEcE/~E/E8 4- -. 5V ECE/'fE2
/- M/N. 287 ./T/04/ 7/4 1".71/(/. E7Fra/ 77 ?A7 E4-
//7 4. Cg-. .'4. 5//7 9F. ' C8P/c/ry Ec//

2'D/A" x S' e' D/a.. '86'

24 704 //4 /8Ce ysr 8 L57
//G.4 7A4/Ce. !/QUO4- J74 GPM 649./27 7--0 7

/- W/5

6-8M//. PE
7--506 73-507 5550 p

7' 7'

P-:3-5/2 A-B
2-cENTRJ/U6AL PVMPS T-3-50G
/ OPERATISI, - PARE I.TRATE 5/6E TANK
448 GPM.MAX . - MN. ETEMNTON TIME
374 4P..APERAT/Z A Acfr

50'//EAD /5-PAEAC 7'Thxc6'DEEP

4e33-600 V.-3-600
0/? COE 2IO4o4 _V6C 1(.M PuMA
/5,0 C- 58500 Cl 5
/76 .4P. 36a0 Ap P-3-5/2A-5 p.8- 5/3-

858- u[ AA//UM RECOVERY7-3-6O2,VWGF-3-00 ? C5./7Aue/'1
/.TONS .. , ( /04 3500PM 3P.Ge.-/.27 /-33 4 2"C/-/ /-5P88

" -O.9P937/0 A/ 3 :9A
517,0^J329 90a.-M. p2R r'A/

3bt - /8.30 To v3/2 2 . /. 2 /0
Na - O.3/ 70/TS/H2 o- 5/E28

4a 05 - 9.00 ToS/N/
A/aOj - 0.55 TO/S//"S
ACCO3 - /. 29 ToA'4/- .77

tj o - 0O/4t TONS/N2.

7-3-C

T3- 4-,5 ,

P-3-542 A-e 
/oe-0o G3Z-C! /i2&1A p.M p5 P- 3- 542 A-8 ,23- 506 55'a-I-OPFtAA/NG/ I- jPA25

-4 20 - G3PM iA X.
330 GPM PE2-3-
5P. GO--/.27 SETT i/a
I.2 /AD 20 HP. EACH 76-2 5/

3-5 .3 /,0 .h

50/44B

CA 1.74, R rCyc AE TO 7--"S0 2-CE AT//-Vrjen pu.ps
j7/4. F3-.300/-OPE E T/^Je, /- JPE

A~'7AT/R~/M 1CPYS7gls 23 rPA7 28 i?7M Mx/MUM/

.: S M V- A/.t. L/ / UO.C- JP, ,. / 3 23 4PM-' OPEC'.9/^/1SP 6. / 3G/.S M P. C RCM
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~~ F/.5T R 3SJOLV/J; O 0 AF L --

B 75 F

-SECOND ALUM CRYSTALLIZATION"

P/TRA7C Oe 7W / , 7-0//

/4//

~SECOND ALUM FILTRATION~

F/ITRATE 0-- 7T4/,D LUM F/L7487/AI/
T-3- ./ e7dWG. F-.'l-/02

2 z I). 9 :^/u/M2.L/Q/ Q a,748 qPM R6 . //B

x-.3-302
5/e/4 Disr

X-3-603
/7Burog ' 48W6 L/4c/oR 2D/s'7"/u7D0

2 " G "-5C T/ ME 2 - M/4/. .TURV E 7/Mf
03,00 4/. CAA8C'7 .5/O 84/. C4PC/7Y

7-'-s 2,84 7' 3:/98 6- 0,8.K5'A' /Sq

W/43// 08 o 70 /57 7p/u F/ L7-47/L/ F/1E FEES
98.9 7o1/5/W7. /o/ Q f/V 3/.5 roWS/We. /,52__

.29 PM SA G 2. /20 953 4 F ^ SP. 6-. /35
-9 --- 93-6-3-502 -3-505

O/ vEYOt

r/!TER CAKE_
/7 7o/~s/N /S. / o0.5 C - 3 -6 0/ AE

99.3 -oW5/. - y'4C4'6/- 5574//ZEu5 ,-J- 63 -9- C
EAc C ('.v/ r 26' O/A .3- Noe/Zo /r2L F//2TE2S

/q .3. F-,j5035C 4 .S-- JO/ A- E 3 -N. P- DP/ E EC
7-3-S/0 A 4D-9- /0o4- -H3-7488 .7E T2E / /42T/OA/ e/A//T 7C20U D/Jche/5C-/"S N.

-4 440/Od-/Y/5/Q -/56 &' 6/D5 E^'7 2/V/ 8F/7870_26 .8o 708/3 02 eOA'/E5E8Q87/0/ E c /
0 '7/A/. 2 AETE/7'/O../ /ME! P-. De/V E'cFw

T- 41 -
-7 , 6808 7vp207E .6.72 COOl/A/G 70*'28 /W 74873.5 -' /B/w.e rSe 20.5G0 4P/

00 ,007 /00,/O p 
-Ca-/0 PJ

p- 3T-3-S/-/-T-3--/20
-?Sw 4 4.-S/O e-D p O

E-3- 3'0 81-3 -,C/o E- OC -- 0- -

FEED To PoL/'/ /. uF/TE E-3-506 4-D -3- __3_a -S__ -3 .4
337-/ 70/5//-/. 1/06o2 4- STEAM CO/II 0 oo782 STEAM.9C 

-C/045 qP1 64.4 4./27 /380 6.FT 8RE E4C// /60*F 87,800 S Q/4.
P9, 90 oO oo8U/.4-Q. 7 TT @ (M /00 S/q.-----

WAJh ,//Q08 6'/1TR74T tuo5 0J '/EToO CO0..E2ED /R - V8CUs8 SC6U/8685
98. - 9 ro AM/4/4L / Q 6/0 E ' A0C/sT AME /CE/,-d4 q/x. /6'
329 m .2- / ./25/ C*/7C - ---3-60/4-4

SR 4P /.20 .3.5/Sq4.5

2- C E A//~46/ /-~8C 0-50PS/
/- 04484 7/8/9. /-5485 ___

/2S6~ 7 4 MAx/M8/M
/045 GPM oACEAT/ugd/Il
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f3-0-o2g-D SP. 61C. /."9! / T RATEVV

f 4 P0L/A./N 2//1720R 25W8ER0 1ooA/Ao/C/ I /96.3 TO/5///UO0-6087P5-356M/.,0
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x I'-/O /'O 48.7/ /,/-504

260 978/ 87X/18A' 58 c.

2/2 j.8 OPE72747/2/9 P-3-5/9A-d
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,4 .PD.C/ ~

C

7- $-3 A -C

57 q El 48 4CWi
l3 q/4i.C46 4
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-3.-503 /SHEET F-3- 5/

220.& 7oNS/HR.,L/QoC
SO. 42.- /.l 8 749 PM
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2900 GAL. CAPAC/rY,

8' D/A. x ' k/GH

23.5 wr % (MHS)2504 SOLS0r/ON/
//0.2 OS//H2R., WALUE 0

34.o TONS/HR, (L/UH4)504.i 
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SPAL2.i-/.2B L /o4o G PM
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/ /- OP ~ riu9 ,, /.
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RF3-ES? ER

/- O PEQT/NQ, /- 529.55
384 a0 M/X/M/
3/ 7 5rp 7 Oocf5 r/-
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So' r7074 1-D
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/-VPL/ ico.-4SCO/ Tos'

5- 1141. e rra/r'o.J T--1
/000 S,1 CE C c/-y
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225 GPM, OEEEAT//G 8 H. TOTAL CAPACITY /- OPER4 7/MG, /-SPARE
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7070 NJ/rN.P We wart
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~FIRST AL(OH) 3 FILTRATION-~
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FEC. raM 7-3-524 rWp./03804 S3

/63-8 .ofls/or. stare. /
638 OPp/ sae- /2i/

peer e ls ic-S 7ess/we-

(i//4)eSO4 . . 8 -
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n Eeg io. 8 .. -

X5---07
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M/. .CS/Z5-/ce 7/AE
so ot, Cee-sC/,rr
'-O/0 x G'
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wesM /o/o40

D-s r.'s/- t7-e
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n/-I I/Qogf
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7-3-532 7-3-633 -3-34

4c-s-So3 VP --SO
/-4/ CO/9PESSORf /- 5.d// ec-/P

/330 Ca- F e- o800 CFM

/7S -, 9Act 320 H.P.
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7/0 G/. COcp.

n 7' X86"OSCO

vP. E-cd
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IV. ECONOMIC EVALUATION

A. DETAILED CAPITAL COST ESTIMATE

Detailed analyses of the capital cost estimates for the
Alumina Recovery Section of the three different size
plants follow. Estimates include cost of equipment,
buildings and construction fees.

1. ALUMINA RECOVERY SECTION--450 Ton Unit

a. Process Equipment--

Item No.

A-1-510A-H
A-1-517A-H
A-1-535A-F
AC-1-500
AC-1-501
AC-1-502
AC-1-503
AC-1-504
C-1-500
C-1-501
C-1-502
C-1-503A-M
C -1-504
C-1-505
C-1-506
C-1-508
C-1-507
C-1-510
C-1-509
CR-1-500A-L
E-1-501A-L
P-1-509 A-O
P-1-510 A-O
CR-1-501A-T
CR-1-502A-V
D-1-500 A-X
DC-1-500A-X
B-1-500A-X
D-1-501
DC-1-501
B-1-502

No.
Items

8
8
6
1
1
1
1
1
1
1
1

13
1
1
1
1
1
1
1
12
12
15
15
20
22
24
24
24

1
1
1

(
(
(
(

Description

Agitators, 25 hp.
Agitators, 25 hp.
Agitators, 15 hp.
Air compressor, 6000 cfm, 750 hp.
Air compressor, 6000 cfm, 750 hp.
Air compressor, 6000 cfm, 750 hp.
Air compressor, 6000 cfm, 750 hp.
Air compressor, 4000 cfm, 500 hp.
Weigh conveyor belt, 18"x 300', 5 hp.
Belt conveyor, 36" x 200', 10 hp.
Belt conveyor, 36" x 200'
Screw Conveyors, 24" x 30', 10 hp.
Belt conveyor, 30" x 200', 10 hp.
Belt conveyor, 30" x 200', 10 hp.
Belt conveyor, 30" x 350', 15 hp.
Belt conveyor, 24" x 25', 5 hp.
Belt conveyor, 24" x 400', 10 hp.
Belt conveyor, 18" x 250', 5 hp.
Belt conveyor, 18" x 140', 5 hp.
Crystalli ers, 26' dia.
Heat Exchangers )
Circulating Pumps )
Slurry Pumps )
Vacuum crystallizers, 26' dia.
Vacuum crystallizers, 26' dia.
Rotary Dryers, 8' dia. x 80'
Dust collectors,
Centrifugal blowers, 200 hp.
Rotary calciner, 10' dia. x 300', 75 hp.
Dust collectors
Fan, 300 hp.

45

Installed
Cost

$ 42, 820
42, 820
27, 080
87, 000
87, 000
87, 000
87, 000
60, 400
35,850
20, 755
20,755

115, 650
19, 550
19, 550
66,250
4,840

28,650
40,110
8,840

4,406, 500

4,027,000
4, 429, 700
5, 040, 000

792, 000
650, 400
529, 320

31,000
25,800



a. Process Equipment -- 450 Ton Unit -- Continued

No.
Items Description

E-2-509
B-1-501A-B
E-1-50OA-F
E-1-502A-D
E -1-503A-D
E -1-504A-D
E-1-505
E-1-506
E-1-507
E-1-508A-B
EV-1-500A-F
F-1-50OA-C
F-1-501A-P
F-1-502A-J
F-1-503A-M
F-1-504A-M
F-1-505A-M
F-1-506A-J
K-1-500
K-1-501
L-1-500
L-1-501
P-1-500A-D
P-1-501A-D
P-1-502A-D
P-1- 503A-C
P-1-504A-C
P-1-505A-C
P-1-506A-F
P-1-507A-B
P-1-511A-E
P-1-508A-E
P-1-512A-C
P-1-513A--C
P-1514A-B
P-1-516A-B
P-1-517A-U
P-1-515A-B

1
2
6
4
4
4
1
1
1
2
6
3

16
10
13
13
13
10

1
1
1
1
4
4
4
3
3
3
6
2
5
5
3
3
2
2

21
2

Rotary Cooler, 9'9"x 70', 100 hp.
Blowers, 40 hp.
Exchangers, 11, 050 s. f.
Cooling coils, 21, 000 s. f.
Heating coils, 6, 200 s. f.
Steam coils, 1, 655 s. f.
Condenser, 3, 400 s. f.
Reboiler, 12, 300 s. f.
Cooler, 13, 200 s. f.
Suction heaters, 400 s. f.
Evaporators, 26' dia. x 20'
Centrifuges, 178 tph, 100 hp.
Horizontal filters, 15' dia. , 3 hp.
Polishing filters, 1304 s. f.
Horizontal filters, 15' dia. , 3 hp.
Horizontal filters, 15' dia., 3 hp.
Horizontal filters, 15' dia., 3 hp.
Horizontal Filters, 15'dia., 3 hp.
Ammonia absorption column, 13'6x50'
Ammonia .strip ping column, 7' x 50'
Bucket elevator, 81. 5 tph, 10 hp.
Bucket elevator, 46. 8 tph, 10 hp.
Pumps, 37, 500 gpm, 400 hp.
Pumps, 33, 500 gpm, 350 hp.
Pumps, 29, 800 gpm, 325 hp.
Pumps, 11, 250 gpm, 225hp.
Pumps, 1445 gpm, 50 hp.
Pumps, 13, 500 gpm, 275 hp.
Pumps, 2890 gpm, 60 hp.
Pumps, 2995 gpm, 100 hp.
Pumps, 12, 800 gpm, 250 hp.
Pumps, 845 gpm, 20 hp.
Pumps, 840 gpm, 25 hp.
Pumps, 740 gpm, 20 hp.
Pumps, 105 gpm, 5 hp.
Pumps, 4706 gpm, 125 hp.
Pumps, 7580 gpm, 100 hp.
Pumps, 1706 gpm, 300 hp.

$ 181, 860
18, 130

414, 600
90, 000
29, 000

8, 500
13, 500
46, 400
48, 400

3, 100
853, 600
111,240
765, 320
340, 000
621, 822
621, 822
621, 822
482, 585
41, 200
20, 240

9, 350
9, 350

206, 000
202, 000
202, 000
80, 400
20, 780
80, 400
57, 160
25, 920

133, 000
19, 800
12, 540
12, 390

5, 370
34, 500

305, 700
56, 000

46

Item No.
Installed
Cost



a. Process Equipment -- 450 Ton Unit--Continued

Item No.

P-1-518A-U
P-1-519A-F
P-1-520A-C
P-1-521A-C
P -1-522A-B
P-1-523A-W
P-1-524A-w
P-1-525A-F
P-1-526A-C
P-1-527A-C
P-1--528A-N
P-1-529
P-1-530A-B
P-1-531A-C
P-1-532A-C
P -1-533A-C
P-1-534A-B
P-1-535A-C
P-1-536A-C
P-N-537A-C
P-1-538A-C
P-1-539A-B
P-1-540
P-1-541A-I
P-1-542A-B
SJ-1-500A-B
SJ-1-501A-T
SJ-1-502A-V
T-1-500A-D
R-1-500A-D
T-1-501
T-1-502
T-1-503
T-1-504 A-P
T-1-505A-P
T-1-506A-B
T-1-507A-B
T-1-508

No.
Items

21
6
3
3
2

23
23

5
3
3

14
1
2
3
3
3
2
3
3
3
3
2
1
9
2
2

20
22

4
4
1
1
1

16
16

2
2
1

In stalled
CostDescr iption

Pumps, 212 gpm, 10 hp. $ 59, 925
Pumps, 18, 750 gpm, 350 hp. 177, 000
Pumps, 1485 gpm, 50 hp. 20, 780
Pumps, 760 gpm, 20 hp. 12, 390
Pumps, 5106 gpm, 150 hp. 37, 600
Pumps, 8000 gpm, 125 hp. 397, 900
Pumps, 212 gpm, 10 hp. 65, 675
Pumps, 19, 150 gpm, 375 hp. 150, 000
Pumps, 1685 gpm, 50 hp. 20, 780
Pumps, 719 gpm, 20 hp. 11, 490
Pumps, 200 gpm, 5 hp. 23, 590
Pump, 1000 gpm, 25 hp. 2, 730
Pumps, 1660 gpm, 30 hp. 7, 380
Pumps, 2035 gpm, 50 hp. 22, 080
Pumps, 1160 gpm, 30 hp. 17, 100
Pumps, 1160 gpm, 30 hp. 17, 100
Pumps, 3549 gpm, 75 hp. 22, 040
Pumps, 1200 gpm, 30 hp. 17, 100
Pumps, 1200 gpm, 30 hp. 17, 100
Pumps, 1190 jpm, 30hp. 17,100
Pumps, 1180 gpm, 30 hp. 17, 100
Pumps, 3760 gpm, 150 hp. 27, 700
Pump, 500 gpm, 25 hp. 2, 430
Pumps, 13 gpm, 1 hp. 12, 420
Pumps, 1576 gpm, 100 hp. 21, 520
Steam Jet Refrigeration Units, 2400 tons 349, 000
Steam Jet Refrigeration Units,860 tons 1,410, 000
Steam Jet Refrigeration Units, 800 tons 1,477, 000
Crystallizers, 250, 000 gals. 590, 000
Rake mechanisms, 50' dia., 15 hp. 64, 120
Feed Tank, 60, 000 gals, 46, 200
Compressed air receiver 5'6 x 18' 2,050
Vacuum scrubber, 9' x 20' 3, 900
Filtrate Receivers, 117 gals. 19, 200
Wash Receivers, 117 gals. 19, 200
Filtrate Surge Tanks, 5000 gals. 9, 400
Wash Liquor Surge Tanks, 5000 gals. 9, 400
Settling Tank, 500, 000 gals. 179, 000
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a. Process Equipment--450 Ton Unit--Continued

No.
Items Description

R-1508
T--1-509
T-1-510A-D
T-1-511
T-1-512
T-1-513
T-1-514
T-1-515A-B
T-1-516A-B
T-1-517A-LD
T-1-518
T-1-519
T-1-520A-M
T-1-521A--M
T-1-522A-B
T-1 -523A-B
T -1-524A-M

T-1-525A-B
T-1-526
T-1-527
T-1-528A-M
T-1-529A.-M
T-1-530A-M
T-1-531A-M
T-1-532A-B
T-1-533A-B
T-1-534A-B
T-1-535A-C
T-1-536 A-C
T-1-537
T -1-538 A-J
T-1-539A-J
T--1-540A-J
T-1-541A-J
T-1--542A-B
T -1-543A-B
T-1-544A-B
T--1-545A-B
T-1-546
T-1-547

1
1
4
1
1
1
1
2
2
4
1
1

13
13

2
2

13
2
1
1

13
13
13
13

2
2
2
3
3
1

10
10
10
10

2
2
2
2
1
1

Rake mechanism, 25 hp.
Filtrate surge tank, 28, 000 gals.
Alum Redissolving tanks, 50, 000 gals.
Compressed Air Receiver, 5'6" x 18'
Vacuum Scrubber, 9' dia. x 20
Filtrate Receivers, 275 gals.
Wash Receivers, 140 gals.
Filtrate Surge Tank, 9000 gals.
Wash Liquor Surge Tank, 4500 gals.
Alum Resolution Tanks, 46, 000 gals.
Compressed Air Tank, 5'6 x 18'
Vacuum scrubber, 9' dia. x 20'
Filtrate Receivers, 315 gals.
Wash Liquor Receivers, 132 gals.
Filtrate Surge Tank, 10, 000 gals.
Wash Liquor Surge Tank, 4, 300 gals.
Precipitation Tanks, 12' w x 85' lg. x 30' deep
Liquid NH3 Storage Tanks; 76, 000 gals.
Compressed Air Tank, 5'6 dia. x 18'
Vacuum Scrubber, 9' did. x 20'
Filtrate Receivers, 2'6 x 5'
Filtrate Receivers, 2'6 x 6'
Wash Receivers, 2'6 x 6'
Wash Receivers, 2'6" x 6'
Filtrate Surge Tanks, 12, 200 gals.
Wash Surge Tanks, 7000 gals.
Wash Surge Tanks, 7000 gals.
Repulping Tanks, 21, 300 gals.
Compressed Air Surge Tank, 5'6" x 18'
Vacuum Scrubber, 9' x 20'
Filtrate Receivers, 285 gals.
Wash Receivers, 285 gals.
Wash Receivers, 285 gals.
Wash Receivers, 285 gal.
Filtrate Surge Tanks, 7000 gals.
Wash Surge Tank, 7000 gals.
Wash Surge Tank, 7000 gals.
Wash Surge Tank, 7000 gals.
Fuel Oil Storage Tank, 60, 000 gals.
Dryer Feed Bin & Feeders,l5' w x 20' x360' lg.

$ 16, 740
26, 040

156, 400
2, 050
3, 900

40, 700
16, 200
15, 600

9, 400
158, 600

2, 050
3, 900

41, 700
16, 200
15, 200

9, 200
5, 074, 050

97, 000
2, 050
3, 900

16, 300
17, 600
17, 600
17, 600
18, 200
12, 200
12, 200
87, 000

2, 050
3, 900

30, 700
30, 700
30, 700
30, 700
12, 200
12, 200
12, 200
12, 200

9, 200
295, 200

48

Item No.
Installed
Cost



a. Process Equipment -- 450 Ton Unit -- Continued

Item No.

T-1-548
T-1-549A-F
VP-1-500
VP-1-501
VP-1-502
VP-1--503
VP-1-504
X-1-500A-B
X-1 -501A-B
X-1-502A-B
X-1-503A-B
X-1- 515A-B
X-1-504A-B
X-1- 505A-B
X-1-506A-B
X-1- 507A-B
X-1-508A-B
X-1- 509A-B
X-1-510A-B
X-1-511A-B
X-1--512A-B
X-1-513A-B
X-1-514A-B

No.
Items

1
6
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Description

Calciner Feed Bin,14' w x 14! d x 14' 1g.
Storage Silos, 30' dia. x 751 high
Vacuum pump, 40, 000 cfm, 1500 hp.
Vacuum pump, 40, 000 cfm, 1500 hp.
Vacuum pump, 40, 000 cfm, 1500 hp.
Vacuum pump, 40, 000 cfm, 1500 hp.
Vacuum pump, 30, 000 cfm, 1250 hp.
Slurry Distributors, 35000 gals,
Wash Liquor Distributors, 1800 gals.
Slurry Distributors, 5150 gals.
Wash Liquor Distributor, 1820 gals.
Liquor Distributors, 2825 gals.
Distributors, 6250 gals.
Distributors, 5600 gals.
Wash Liquor Distributors, 1725 gals.
Slurry Distributors, 3450 gals.
Wash Liquor Distributors, 2800 gals.
Wash Liquor Distributors, 2800 gals.
Wash Liquor Distributors, 2800 gals.
Slurry Distributors, 4250 gals.
Wash Liquor Distributors, 2850 gals.
Wash Liquor Distributors, 2850 gals.
Water Wash Distributors, 2850 gals.
Piping, Valves, & Fittings
Hangers,
Insulation
Lighting, Yard Units
Painting
Power Centers
Instruments & Controls

Installed
Cost

$ 21, 600
553, 800
120, 750
120, 750
120, 750
120, 750
104, 200
21, 400
13, 200
24, 400
13, 200

9, 700
25, 400
24, 400
13, 200
16, 400
14, 400
14, 400
14, 400
18, 400
15, 400
15, 400
15, 400

6, 915, 000
100, 000

35, 000
60, 000
90, 000

240, 000
1, 000, 000

SUB TOTAL $ 49, 279, 171
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b. Structures -- 450 Ton Unit

(30'wx 360' x 40' )
Calciner & Rotary Cooler Building,(15' w x 120' x 40' )

Rotary Dryer Building, 120' w x 330' lg x 40' high

Filter Building, 60' w x 330' 1g. x 60' high

Filter Building, 90' w x 520' lg. x 60'high
30' w x 200' lg. x 44' high

SUB TOTAL

$ 217, 000

681, 000

510, 000

1, 322, 000

$ 2,730,000

c. Engineering & Construction Costs--450 Ton Unit

Construction Supplies, 4% of labor
Insurance & Taxes, 8% of labor
Supervision & Field Office, 12% of labor
Use of Construction Equipment and

Temporary Construction 5% of labor

Engineering & Drafting
Process Engineering
Engineering Administration,

)
)
) 4, 000, 000

500, 000Purchasing, Inspectio n & Expediting

Contingency, 10%

Engineering- -Contractor Fee, 4%
SUB TOTAL

450 TON UNIT CAPITAL COST ESTIMATE TOTAL

5, 840, 117

2, 336, 712

$ 14, 568, 829

$ 66, 578, 000
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522,
783,

000
000
000

326, 000



IV. ECONOMIC EVALUATION

A. DETAILED CAPITAL COST ESTIMATE

1. ALUMINA RECOVERY SECTION - 225 Ton Unit

a. Process Equipment --

Item No.
No.

Items
Installed

Description Cost

A-2-510 A-H
A-2-517A-H
A-2-535A-F
AC -2-500
AC -2-501
AC -2-502
AC -2-503
AC-2-504
C -2-500
C -2-501
C-2-502
C -2-503A-G
C-2-504
C -2-505
C -2-506
C -2-507
C -2-508
C-2-.509
C-2-510
CR-2-500A-F
E-2-501A-F
P -2 - 509A-I
P-2-51OA-I

CR-2-501 A-J
CR-2-502A-K
D-2-500A-L
D-C -2-500A-L
B-2-500A-L
D-2-501
DC -2-501
B-2-502
E-2-509

8
8
6
1
1
1
1
1
1
1
1
7
1
1
1
1
1
1
1
0

6
9
9
10
11
12
12
12
1
1
1
1

Agitators, 15 hp.
Agitators, 15 hp.
Agitators, 7. 5 hp.
Air compressor, 3000 cfm, 375 hp.
Air compressor, 3000 cfm, 375 hp.
Air compressor, 3000 cfm, 375 hp.
Air compressor, 3000 cfm, 375 hp.
Air compressor, 2000 cfm, 250 hp.
Weight conveyor belt, 18" x 300'
Belt conveyor, 24" x 200'
Belt conveyor, 24" x 200 '
Screw conveyors, 24" x 20'
Belt conveyor, 24" x 200'
Belt conveyor, 24" x 200'
Belt conveyor, 24" x 160'
Belt conveyor, 20" x 400'
Belt conveyor, 24" x 20'
Drag conveyor, 14" x 140'
Belt conveyor, 14" x 125'
Crystallizers, 26' dia. )

( Heat Exchangers )
( Circulating Pumps, )
( Slurry Pumps )

Vacuum crystallizers, 26' dia.
Vacuum crystallizers, 26' dia.
Rotary Dryers, 8' x 80'
Dust collectors, 12 cyclones
Centrifugal blowers, 200 hp.
Calciner, 8'6" dia, x 250', 40 hp.
Dust Collector, 12 cyclones
Fan, 250 hp.
Rotary cooler, 50 hp.

$ 36, 140
36, 140
20, 430
54, 600
54, 600
54, 600
54,600
46, 500
35, 850
16,050
16, 050
55, 150
15, 540
15, 540
17, 140
26, 140

4, 540
7, 340
21,480

2, 203, 250

2,
2,
2,

008, 500
225, 600
520, 000
396, 000
325, 200
387, 280
24, 000
23, 700

112, 060
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a. Process Equipment -- 225 Ton Unit -- continued

Installed
Description Cost

B-2-501A-B
E-2-500A-F
E-2-502A--D
E -2--503A-D
E -2-504A-D
E-2-505
E-1-506
E -2-507
E-2-508
EV-2-500A-C
F-2-500A-B
F-2-501A-H
F -2-502A-E
F -2-503A-G
F-2-504A-G
F-2-505A-G
F -2-506A-E
K-2-500
K-2-501
L -2-500
L-2-501
P.-2-500A-C
P-2-501A-C
P -2-502A-C
P -2-503A-C
P-2-504A-C
P-2-505A-C
P -2-506A-F
P -2-507A-B
P -2-508A-C
P-2-511A-C
P-2-512A-B
P-2-513A-B
P-2-514A-B
P-2-515A-B
P -2-516A-B
P-2-517A-K
P-2-518A--K

2
6
4
4
4
1
1
1
1
3
2
8
6
7
7
7
5
1
1
1
1
3
3
3
3
3
3
6
2
3
3
2
2
2
2
2
11
11

Blowers, 20 hp.
Heat exchangers, 5, 525 s. f.
Cooling coils, 10, 500 s. f.
Heating coils, 3100 s. f.
Steam coils, 838 s. f.
Condenser, 1700 s. f.
Reboiler, steam, 6150 s. f.
Cooler, 6600 s. f.
Fuel oil suction heater, 400 s. f.
Evaporators, 26' dia.
Continuous centrifuges, 89 tph, 50 hp.
Horizontal filters, 15' dia. , 3 hp.
Polishing filters, 1304 s. f.
Horizontal filters, 15' dia. , 3 hp.
Horizontal filters, 15' dia. , 3 hp.
Horizontal filters, 15' dia. , 3 hp.
Horizontal filters, 15' dia. , 3 hp.
Ammonia absorption column, 9'6"x50'
Ammonia stripping column, 5' x 50'
Bucket elevator, 40. 8 tph, 5 hp.
Bucket elevator, 23. 4 tph, 5 hp.
Pumps, 18, 750 gpm, 200 hp.
Pumps, 16, 750 gpm, 200 hp.
Pumps, 14, 900 gpm, 175 hp.
Pumps, 5625 gpm, 125 hp.
Pumps, 723 gpm, 25 hp.
Pumps, 6175 gpm, 150 hp.
Pumps, 1445 gpm, 30 hp.
Pumps, 1498 gpm. 50 hp.
Pumps, 845 gpm, 20 hp.
Pumps, 12, 800 qpm, 250 hp.
Pumps, 840 gpm, 25 hp.
Pumps, 740 gpm, 20 hp.
Pumps, 53 gpm, 3 hp.
Pumps, 2353 gpm, 150 hp.
Pumps, 2353 gpm, 60 hp.
Pumps, 7580 gpm, 100 hp.
Pumps, 212 gpm, 10 hp.

$ 11,430
207, 300
45, 000
15, 500
5,200
7, 400

24, 000
25,000
1,300

428, 800
57,920

382, 660
204, 000
334, 830
334, 830
334, 830
239, 160
24, 220
11, 585

5, 840
8, 240

122, 300
104, 300
104, 300
39,250
10, 740
41, 700
36, 540
14, 120
12, 000
80, 400

8, 460
8, 350
5, 370

27, 140
15, 160

160, 160
31,405
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a. Process Equipment -- 225 Ton Unit -- Continued

Installed
Description Cost

P-2-519A-C
P-2-520A-B
P-2-521A-B
P -2- 522A-B
P-2-523A-L
P-2-524A-L
P -2- 525A-D
P-2-526A-B
P-2-527A-B
P-2-528A-H
P-2-529
P-2-530A-B
P-2-531A-B
P-2-532A-B
P-2-533A-B
P-2-534A-B
P-2-535A-B
P -2- 536A-B
P-2-537A--B
P -2- 538A-B
P -2-539A-B
P-2-540
P-2-541A-E
P-2-542A-B
S-2-500A-B
SJ-2-501A-J
SJ-2 -502A-K
T-2-500A-D
R-2-500A-D
T-2-501
T-2-502
T-2-503
T-2 - 504A-H
T-2-505A--H
T-2-506
T-2-507
T-2-508

3
2
2
2
12
12
4
2
2
8
1
2
2
2
2
2
2
2
2
2
2
1
5
2
2
10
11
4
4
1
1
1
8
8
1
1
1

Pumps, 23, 450 gpm, 450 hp.
Pumps, 1485 gpm, 50 hp.
Pumps, 760 gpm, 20 hp.
Pumps, 2552 gpm, 75 hp.
Pumps, 8000 gpm, 125 hp.
Pumps, 212 gpm, 10 hp.
Pumps, 15, 950 gpm, 350 hp.
Pumps, 1685 gpm, 50 hp.
Pumps, 719 gpm, 20 hp.
Pumps, 200 gpm, 5 hp.
Pump , 500 gpm, 15 hp.
Pumps, 830 gpm, 15 hp.
Pumps, 2062 gpm, 50 hp.
Pumps, 1160 gpm, 30 hp.
Pumps, 1160 gpm, 30 hp.
Pumps, 1774 gpm, 50 hp.
Pumps, 1153 gpm, 30 hp.
Pumps, 1200 gpm, 30 hp.
Pumps, 1190 gpm, 30 hp.
Pumps, 1180 gpm, 30 hp.
Pumps, 1880 gpm, 75 hp.
Pump, 250 gpm, 15 hp.
Rotary gear pumps, 14 gpm, 1 hp.
Pumps, 788 gpm, 50 hp.
Steam Jet Refrigeration Unit, 1200 tons
Steam Jet Refrigeration Unit, 860 tons
Steam Jet Refrigeration Unit, 800 tons
Crystallizers, 125, 000 gals.
Rake mechanisms, 40' dia.
Crystallizers, 30, 000 gals.
Compressed air receiver, 4' x 17?
Vacuum scrubber, 7'6" x 15'
Filtrate receivers, 117 gals.
Wash receivers, 90 gals.
Surge tank, 5000 gals.
Wash liquor surge tank, 5000 gals.
Surge & Settling tank, 250, 000 gals.

$ 91, 500
13, 920
8, 360

21,420
207, 600

34, 260
116, 000
13,920
7,660
13,440
2, 160
4, 720

14, 720
11, 400
11,400
13,840
11,400
11,400
11,400
11,400
18, 220
2,000
6, 350

10, 520
174, 500
705, 000
738, 500
378, 600

53, 900
30, 800
1,600
2,600
9,600
9,600
4, 700
4, 700

119, 000
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a. Process Equipment -- 225 Ton Unit Continued

No.
Items Description

R-2--508
T-2.509
T-2-510A-D
T-2--511
T -2-512
T-2-513A-G
T"2"-514A-G
T-2-515
T -2-516
T-2-517A--D
T-2"-518
T-2-519
T -2-520A-G
T-2-521A--G
T-2-522
T-2-523
T-2-524A--G
T-2-525
T-2-526
T-2-527
T-2-528A-JG
T-2-529A-G
T-2-53OA-G
T-2-531A-G
T-2-532
T-2-533
T-2-534
T-2-535A-C
T--2,536
T-2-537
T -2-538A-"E
T-2 -539A-E
T-2-540A-E
T-2--541A-E
T-2-542
T-2-543

1
1
4
1
1
7
7
1
1
4
1
1
7
7
1
1
7
1
1
1
7
7
7
7
1
1
1
3
1
1
5
5
5
5
1
1

Rake inechanism, 40' dia, 15 hp.
Filtrate Surge tank, 14, 000 gals.
Alum Redissolving tanks, 25, 000 gals.
Compressed air receiver, 4' x17'
Vacuum scrubber, 7'6" x 15'
Filtrate receivers, 275 gals.
Wash receivers, 140 gals.
Filtrate surge tank, 9000 gals.
Wash liquor surge tank, 4500 gals.
Alum resolution tanks, 23, 000 gals.
Compressed air, 4' x 17!
Vacuum scrubber, 7'6" x 15'
Filtrate receivers, 315 gals.
Wash liquor receivers, 132 gals.
Filtrate surge tank, 10, 000 gals.
Wash liquor surge tank, 4, 300 gals.
Precipitation tanks, 12' x 85' x 30'
Liquid NH3 storage tank, 76000 gals.
Compressed air surge tank, 4' x 17'
Vacuum scrubber, 7'6" x 15'
Filtrate receivers, 170 gals.
Wash receivers, 215 gals.
Wash receivers, 215 gals.
Wash receivers, 215 gals.
Filtrate surge tank, 12, 200 gals.
Wash surge tank, 7, 000 gals.
Wash surge tank, 7, 000 gals.
Repulping tanks, 10, 650 gals.
Compressed air surge tank, 4' x 17'
Vacuum scrubber, 7'6" x 15'
Filtrate receivers, 285 gals.
Wash receivers, 285 gals.
Wash receivers, 285 gals.
Wash receivers, 285 gals.
Filtrate surge tank, 7, 000 gals.
Wash surge tank, 7, 000 gals.

$ 11,970
16, 640

108, 600
1,600
2, 600

21,700
9, 100
7, 600
4, 700

102, 000
1,600
2, 600

22,400
8, 800
7, 600
4, 600

2, 729, 680
97, 000
1, 600
2,600
8,400
9, 100
9, 100
9, 100
9, 100
6, 100
6,100

76, 000
1,600
2,600

15, 350
15, 350
15, 350
15, 350

6, 100
6, 100
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a. Process Equipment -- 225 Ton Unit -- Continued

Item No.

T-2-544
T-2-545
T-2-546
T-2-547
T-2-548
T-2-549A-C
VP-2-500
VP-2-501
VP-2-502
VP-2-503
VP-504
X-2-500
X-2-501
X-2-502
X-2-503
X-2-515
X-2-504
X-2-505
X-2-506
X-2-507
X-2-508
X-2-509
X-2-510
X-2-511
X-2-512
X-2-513
X-2-514

No.
Items

1
1
1
1
1
3
1
.1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Description

Wash surge tank, 7000 gals.
Wash surge tank, 7000 gals.
Fuel oil storage tank, 30, 000 gals.
Dryer feed bin, 15' x 20' x 180'
Calciner feed bin, 10' x 11' x 13'
Storage silos, 30' x 75'
Vacuum pump, 20, 000 cfm, 750 hp.
Vacuum pump, 20, 000 cfm, 750 hp.
Vacuum pump, 20, 000 cfm, 750 hp.
Vacuum pump, 20, 000 cfm, 750 hp.
Vacuum pump, 15, 000 cfm, 560 hp.
Slurry distributor, 3500 gals.
Wash liquor distributor, 1800 gal.
Slurry distributor, 5150 gals.
Wash liquor distributor, 1820 gals.
Liquor distributor, 2825 gals.
Distributor, 6250 gals.
Slurry distributor, 5600 gals.
Wash liquor distributor, 1725 gals.
Slurry distributor, 3450 gals.
Wash liquor distributor, 2800 gals.
Wash liquor distributor, 2800 gals.
Filtrate wash liquor distributor, 2800 gals.
Slurry distributor, 4250 gals.
Wash liquor distributor, 2850 gals.
Wash liquor distributor, 2850 gals.
Water wash distributor, 2850 gals.

Piping, valves & fittings 4,
Hangers,
Pipe Insulation
Lighting, Yard Units
Painting
Power Centers
Instruments & Controls

$

SUB TOTAL $ 26, 891, 860

55

Installed
Cost

6, 100
6, 100
5, 900

193, 000
13, 300

284, 000
77, 200
77, 200
77, 200
77, 200
65, 600
10, 700
6, 600

12,200
6, 600
9, 700

12, 700
12, 200
6, 600
8, 200
7, 200
7, 200
7, 200
9,200
7, 700
7, 700
7, 700

200, 000
65, 000
22, 000
40, 000
60, 000

170, 000
690, 000



b. Structures - 225 Ton Unit

$ 222, 000Rotary Dryer Bldg. , 72' x 180? x 40' high

Rotary C alciner Bldg. , 30' x 270' x 40' high
15' x 90' x 40' high

Filter Bldg. 60' x 210' x 60' high

Filter Bldg. 90' x. 240' x 60' high
30' x 135' x 44' high

SUB TOTAL

634, 000

$ 1,299,000

C. Engineering & Construction Costs

Construction Supplies, 4% of Labor
Insurance & Taxes , 8% of Labor
Supervision & Field Office, 12% of Labor
Use of Construction Equipment and

Temporary Construction, 5% of Labor
Engineering & Drafting

Process Engineering
Engineering administration

Purchasing, Expediting & Inspection

$ 148, 922
297, 844
446, 766

136, 103

3, 550, 000

290, 000

Contingency 10% of Total 3, 306, 049

Engineering- Contractor Fee 4% of Total

SUB TOTAL

225 Ton Unit--CAPITAL COST ESTIMATE TOTAL

1, 322, 456

$ 9,498,140

$ 37, 689, 000

56

118, 000

325, 000



IV. ECONOMIC EVALUATION

A. DETAILED CAPITAL COST ESTIMATE

1. ALUMINA RECOVERY SECTION--100 Ton Unit

a. Process Equipment-

Item No.
No.

Items
Installed

Description Cost

A-3-510A-H
A-3-517A-H
A-3-535A-F
AC-3-500
AC -3-501
AC -3-502
AC -3-503
AC -3-504
C-3-500
C-3-501
C -3-502
C -3-503A-C
C-3-504
C-3-505
C -3-506
C -3-507
C -3-508
C-3-509
C -3-510
CR-3-500A-F
E-3-501A-F
P-3-509A-I
P-3-510A-I
CR-3-501A-E
CR-3-502A-E
D-3-500A--E
DC-3-500A-E
B-3-500A-E
D-3-501
DC-3-501
B-3-502

8
8
8
1
1
1
1
1
1
1
1
3
1
1
1
1
1
1
1
6
6
9
9
5
5
5
5
5
1
1
1

Agitators, 5 hp.
Agitators, 7 1/2 hp.
Agitators, 3 hp.
Air compressor, 1330 cfm, 175 hp.
Air compressor, 1330 cfm, 175 hp.
Air compressor, 1330 cfm, 175 hp.
Air compressor, 1330 cfm, 175 hp.
Air compressor, 880 cfm, 125 hp.
Conveyor belt, 12" w x 300', 2 hp.
Belt conveyor, 20" x 200', 3 hp.
Belt conveyor, 20" x 200', 3 hp.
Screw conveyors, 24" x 20', 10 hp.
Belt conveyor, 18" x 200', 3 hp.
Belt conveyor, 18" x 200', 3 hp.
Belt conveyor, 16" x 75', 5 hp.
Belt conveyor, 12" x 130', 2 hp.
Belt conveyor, 12" x 20', 1 1/2 hp.
Drag conveyor, 12" x 250', 3 hp.
Belt conveyor, 12" x 30' , 1 hp.
Crystallizers, 17'4" dia. )
Heat Exchangers )
Circulating Pumps )
Slurry Pumps )
Vacuum crystallizers, 26' dia.
Vacuum crystallizers, 26' dia.
Rotary Dryers, 8' dia. x 80', 200 hp.
Dust collectors, 12 per dryer
Centrifugal blowers, 200 hp.
Rotary calciner, 6' dia. x 150' 1g.
Dust collectors,
Fan, 125 hp.

(
(

(
(

24, 190
27, 240
16, 110
17, 220
17,220
17,220
17, 220
13, 100
32, 405
15, 940
15,940
23,850
12, 540
12, 540
9, 060
8, 370
3, 595

10, 140
6, 570

1 030, 000

1,
1,
1,

010, 000
010, 000
050, 550
165, 000
135, 500
219, 100

13, 000
13, 400



a. Process Equipment -- 100 Ton Unit -- Continued

No.
Items

Installed
CostDescription

E-3-509
B-3-501A-B
E-3-50OA-F
E -3-502A-D
E-3-503A-D
E-3-504A-D
E-3-505
E-3-506
E-3-507
E-3-508
EV-3-500A-F
F-3-500
F-3-501A-D
F-3-503A-C
F-3-502A-D
F-3-504A-C
F-3-505A-C
P-3-506A-C
K-3-500
K-3-501
L-3-500
L-3-501
P-3-500A--C
P-3-501A-C
P-3-502A-C
P-3-503A-C
P-3-504A-C
P-3-505A--C
P-3-506A-F
P-3-507A-B
P-3-508A-B
P-3-511A--B
P-3-512A-B
P-3--513A-B
P-3-514A-B
P-3-515A-B
P-3-516A-B
P -3"-517A-F
P-3-518A-F
P -3-519A-B

1
2
6
4
4
4
1
1
1
1
6
1
4
3
4
3
3
3
1
1
1
1
3
3
3
3
3
3
6
2
2
2
2
2
2
2
2
6
6
2

Rotary cooler, 7' dia. x 50 lg, 25 hp.
Blowers, 10 hp.
Heat Exchangers, 2450 s. f.
Cooling coils, 4, 660 s. f.
Steam Coils, 1380 s. f.
Steam Coils, 490 s. f.
Condenser, 755 s.f.
Reboiler, 2740 s. f.
Cooler, 2940 s. f.
Fuel oil suction heater, 180 s. f.
Evaporators, 12'3" dia.
Centrifuge, 39. 6 tph, 50 hp.
Filters, 15' dia. , 3 hp.
Filters, 15' dia. , 3 hp.
Filters, 1204 s. f.
Filters, 15' dia. , 3 hp.
Filters, 15' dia. 3 hp.
Filters, 15' dia. 3 hp.
Ammonia absorption column, 6'6"x 50'
Ammonia stripping column, 3'4" x 50'
Bucket elevator, 18. 1 tph, 3 hp.
Bucket elevator, 10. 4 tph, 3 hp.
Pumps, 8325 gpm, 100 hp.
Pumps, 7450 gpm, 100 hp.
Pumps, 6600 gpm, 75 hp.
Pumps, 2500 gpm, 50 hp.
Pumps, 320 gpm, 15 hp.
Pumps, 2750 gpm, 60 hp.
Pumps, 640 gpm, 15 hp.
Pumps, 665 gpm, 25 hp.
Pumps, 750 gpm, 15 hp.
Pumps, 11, 400 gpm, 225 hp.
Pumps, 374 gpm, 15 hp.
Pumps, 329 gpm, 10 hp.
Pumps, 23 gpm, 1 1/2 hp.
Pumps, 1045 gpm, 75 hp.
Pumps, 1045 gpm, 30 hp.
Pumps, 7580 gpm, 100 hp.
Pumps, 212 gpm, 10 hp.
Pumps, 20, 800 gpm, 400 hp.
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Item No.

$ 81,740
9, 420

92, 350
23, 000

7, 700
3, 400
4, 400

10,850
12, 100

650
286, 600

26, 960
191, 330
143, 505
136, 000
143, 505
143, 505
143, 505

14, 300
8, 010
5, 340
7, 740

70, 680
67,680
53, 480
20, 380

9, 940
16,880
22,600

8, 060
7, 760

50, 200
6, 430
6,620
4, 030

15, 820
9, 400

87, 460
17, 130
57, 200



a. Process Equipment -- 100 Ton Unit -- Continued

item No.

P-3-520A-B
P-3- 521A-B
P-3-522A-B
P -3-523A-F
P-3-524A--F
P -3-525A-B
P-3-526A--B
P.-3-527A-B
P-3-528A--D
P-3-529
P -3-530A- B
P-1-531A--B
P-3-532A-B
P -3-533A -B
P-3-534A-B
P.3-535A-,B
P-3-536A-B
P-3,-537A--B
P-3-538A-.B
P-3-539A-B
P-3-540
P-3-541A-=E
P-1-542A--B
SJ-3-500A- B
SJ-3-501A- E
SJ-3-502A"-E
T-3-500A-JD
R-3-500A-D
T-3-501
T-3-502
T-3-503
T-3..504A-D
T-3-505A--D
T-3-506
T -3-507
T-3-508
R-3-508

No.
Items

2
2
2
6
6
2
2
2
4
1
2
2
2
2
2
2
2
2
2
2
1
5
2
2
5
5

4
L
14
1
1
1
4
4
1
1
1
1

Description

Pumps, 660 gpm, 25 hp.
Pumps, 338 gpm, 10 hp.
Pumps, 1134 gpm, 40 hp.
Pumps, 8000 gpm, 125 hp.
Pumps, 208 gpm, 10 hp.
Pumps, 21, 360 gpm, 425 hp.
Pumps, 748 gpm, 25 hp.
Pumps, 320 gpm, 10 hp.
Pumps, 200 gpm, 5 hp.
Pump, 225 gpm, 7. 5hp.
Pumps, 369 gpm, 7 1/2 hp.
Pumps, 915 gpm, 25 hp.
Pumps, 516 gpm, 15 hp.
Pumps, 516 gpm, 15 hp.
Pumps, 790 gpm, 20 hp.
Pumps, 512 gpm, 15 hp.
Pumps, 534 gpm, 15 hp.
Pumps, 530 gpm, 15 hp.
Pumps, 525 gpm, 15 hp.
Pumps, 835 gpm, 40 hp.
Pump, 110 gpm, '7 1/2 hp.
Pumps, 6 gpm, 1/2 hp.
Pumps, 351 gpm, 20 hp.
Steam jet refrigeration units"--1066 tons
Steam jet refrigeration units--4300 tons
Steam jet refrigeration units--4000 tons
Crystallizers, 55, 000 gals.
Rake mechanisms for above, 32' dia.
Crystallizer feed tank, 13, 320 gals.
Surge tank, 3' 6" x 10'
Vacuum scrubber, 5' dia. x 15'
Filtrate receivers, 117 gals.
Wash receivers, 117 gals.
Surge tank, 2220 gals.
Surge tank, 2220 gals.
Surge & settling tank, 101, 000 gals.
Rake mechanism for above, 35' dia.

Installed
Cost

$ 7, 860
6, 620

12, 530
103, 800

17, 130
61, 200

7, 560
5, 720
3, 370
1, 890
3, 880
7, 760
7, 430
7, 430
8, 250
7, 430
7, 430
7,430
7, 430

10, 130
1,900
6, 050
6, 730

101, 000
352, 500
336, 000
273, 800

38, 260
20, 560

1, 100
2, 100
4, 800
4, 800
2, 800
2, 800

70, 200
10, 250
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a. Process Equipment-- 100 Ton Unit Continued'

Installed
Description Cost

T-3-509
T-3- 510A-D
T-3-511
T-3-512
T-J3-513A-C
T-3-514A-C
T-3-515
T-3-516
T=-3-517A1D
T -3-518
T-3-519
T-3-520A-C
T-3-521AC
T-3-522
T-3-523
T- 3-524A--C
T -3-525
T-3-526
T-3-527
T-3-528A--C
T-3-529A--C
T-3-530A-C
T-3-531A--C
T-3-532
T-3-533
T-3-534
T-3-535A--C
T-3-536>
T-3-537
T,-3-538A-C
T-3-539A-C
T--3-540A-C
T-3-541A-C
T-3-542
T-3-543
T-3-544
T--3-545

1
4
1
1
3
3
1
1
4
1
1
3
3
1
1
3
1
1
1
3
3
3
3
1
1
1
3
1
1
3
3
3
3
1
1
1
1

Surge Tank, 6300 gals.
Alum dissolving tanks, 11, 100 gals.
Compressed air receiver, 3'6" x 10'
Vacuum scrubber, 5' dia. x 15'
Filtrate receivers, 275 gals.
Wash receivers, 140 gals.
Filtrate surge tank, 4000 gals.
Wash liquor surge tank, 2000 gals.
Alum resolution tanks, 10, 200 gals.
Compressed air surge tank, 3'6" xl10'
Vacuum scrubber, 5' dia. x 15'
Filtrate receivers, 315 gals.
Wash Liquor receivers, 132 gaLs.
Filtrat surge tank, 4400 gals.
Wash liquor surge tank, 1000 gals.
Precipitation tanks, 12' w x85'x 30'
Liquid NH3 storage tank, 17, 000 gals.
Compressed air surge tank, 3'6"x 10'
Vacuum scrubber, 6' dia. x 15'
Filtrate receivers, 170 gals.
Wash receivers, 215 gals.
Wash receivers, 215 gals.
Wash receivers, 215 gals.
Filtrate surge tank, 5200 gals.
Wash surge tank, 3110 gals.
Wash surge tank, 3110 gals.
Repulping tanks, 4740 gals.
Compressed air surge tank, 3'6" x 10'
Vacuum scrubber, 5' dia. x 15' high
Filtrate Receivers, 285 gals.
Wash receivers, 285 gals.
Wash receivers, 285 gals.
Wash receivers, 285 gals.
Filtrate Surge tank, 3110 gals.
Wash surge tank, 3110 gals.
Wash surge tank, 3110 gals.
Wash surge tank, 3110 gals.

$ 10, 480
66, 400
1, 100
2, 100
9, 300
3,900
4, 600
2, 900

60, 400
1, 100
2, 100
9,600
3,900
4, 700
2, 300

1, 172, 930
17,740

1, 100
2, 100
3,600
3,900
3, 900
3, 900
4,600
3,600
3,600

35,600
1, 100
2, 100
9,600
9, 600
9,600
9,600
3, 600
3, 600
3, 600
3, 600
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a. Process Equipment -- 100 Ton Unit -- Continued

Item No.

T-3-546
T-3-547
T-3-548
T-3-549
VP-3-500
VP-3-501
VP-3-502
VP-3-503
VP-504
X-3-500
X-3-501
X-3-502
X-3-503
X-3-504
X-3-505
X-3-506
X-3-507
X-3-508
X-3-509
X-3-511
X-3-512
X-3-510
X-3-513
X-3-514
X-3-51 5

No.
Items

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Description

Fuel oil storage tank, 13, 000 gals.
Dryer feed bin, 15' x 20' x 75'
Calciner feed bin, 10'x 7' x 10'
Storage silo, 40' dia. x 60' high
Vacuum pump, 8900 cfm, 350 hp.
Vacuum pump, 8900 cfm, 350 hp.
Vacuum pump, 8900 cfm, 350 hp.
Vacuum pump, 8900 cfm, 350 hp.
Vacuum pump, 6700 cfm, 300 hp.
Slurry distributor, 1590 gals.
Wash liquor distributor, 800 gals.
Slurry distributor, 2300 gals.
Wash liquor distributor, 810 gals.
Distributor, 2800 gals.
Slurry distributor, 2900 gals.
Wash liquor distributor, 770 gals.
Slurry distributor, 1530 gals.
Wash Liquor distributor, 1250 gals.
Wash liquor distributor, 1250 gals.
Slurry distributor, 2110 gals.
Wash liquor distributor, 1270 g als.
Wash liquor distributor, 1250 gals.
Wash liquor distributor, 1250 gals.
Wash liquor distributor, 1270 gals.
Liquor distributor, 1250 gals.
Pipe, Valves & Fittings
Hangers,
Insulation
Lighting - Yard Units
Painting
Power Centers
Instruments and controls

Installed
Cost

$ 3, 700
83, 150
11, 510

102, 400
49, 700
49, 700
49, 700
49, 700
46, 700
3,400
2, 600
4,200
2,600
9,100
9,700
2, 700
6,600
3, 100
3, 100
4,100
3, 100
3, 100
3,100
3,100
3, 100

2, 623, 000
42, 000
14, 000
30, 000
45, 000
96, 000

500, 000

SUB TOTAL $ 13, 873, 020
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b. Structures-- 100 Ton Unit

$ 158,000

95, 000

Rotary Drier Bldg., 75' w x 120'lg x 40' high

Rotary Calciner Bldg. , 25'w x 180' lg x 40' high
10' w x 90' 1g. x 40' high

Filter Bldg., 60' w x 120' 1g. x 6J' high

Filter Bldg., 90' w x 120' 1g. x 60' high
30' w x 90' lg. x 44' high

190, 000

330, 000

SUB TOTAL $ 773, 000

C. Engineering & Construction Costs

Construction Supplies, 4% of Labor
Insurance & Taxes, 8% of Labor
Supervision & Field Office, 12% of Labor
Use of Construction Equipment and

Temporary Construction, 5% of Labor
Engineering & Drafting

Process Engineering
Engineering Administration

Purchasing, Expediting and Inspection

Contingency 10%, of Total

Engineering---Contractor Fee 4%. of Total
SUB TOTAL

100 Ton Unit Capital Cost Estimate TOTAL

$ 86, 902
173, 804
260, 706

108, 629

3, 125, 000
170, 000

1,857,106

742, 833

$ 6, 524, 980

$ 21, 171, 000
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IV. ECONOMIC EVALUATION

B. OPERATING COST ESTIMATE

Operating cost estimates include ammonia, power, steam, water,
fuel oil, direct labor and immediate supervision, maintenance and
amortization, taxes, insurance and analytical expenses.

Make-up ammonia and recycled ammonia from the Ammonium Sul-
fate Decomposition Section are charged to this section. Cost of
makeup ammonia is based on production in the New Orleans area,
and varies with quantity of ammonia used for makeup in the three
plants. Variation of ammonia costs with amount required is shown
graphically in RMO 2018. The cost of producing ammonia in the
decomposition unit is shown in RMO 2017.

Estimates of the cost of power, steam and water have been made
in the Utility Section (RMO 2019). These costs are shown on the
operating cost estimates on the following pages. Steam conden-
sate recovered in this section is credited at the same rate as the
cost of producing boiler feed water in the Utility Section. A de-
mand factor of 0.8 has been used in determining the electric re-
quirements for equipment.

Power requirements for inside lighting were calculated at 2. 5
watts per square foot. Fuel oil has been charged at $0. 058 per
gallon.

The basis for determining labor costs is as follows:

1. Operators @ $1. 77/hr. + $0. 04/hr. cost of living increase =
$1. 81/hr.

2. Helpers @ $1. 42/hr. + $0. 04/hr. cost of living increase =
$1. 46 /hr.

3. Holiday pay = 1.7%
4. Paid vacations = 3. 85%
5. Sick leave = 1. 92%
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6. Workmen's Compensation & Public Liability Insurance = 1. 29%
7. Social Security and Unemployment Benefits = 1. 9%
8. Shift differential and overtime = 7. 5%
9. Group Insurance and pension = 6. 0%

10. Down time = 2. 86%
11. Direct supervision @ $450/month

Payroll additions for supervision do not include pay for holidays,
vacation, sick leave and down time. Only the lowest level of super-
vision has been included here. Charges will be added for additional
supervision in the Summary Report.

Annual maintenance cost is the sum of 3% of building costs and 8%
of equipment costs. Operating supplies are charged at 20% of the
maintenance cost.

Annual amortization and depreciation costs are based on a 15 year
life for equipment and a 20 year life for buildings. Taxes are
charged at 3. 8% with 50% evaluation of capital. Insurance is char-
ged at $0. 22 per $100 of capital investment.

Estimates of the number and cost of chemical analyses are as
follows:

Number Analyses/Shift Cost/Analyses
Plant Size, Tons U/Yr. 450 225 100

Compo und

Fe203 9 9 $0.92
Si0 2  6 6 6 1.70
P 205 48 30 18 0.93
Ti02  6 6 6 1.65
Na2 O 6 6 6 1.50
U 3 3 3 1.25
H2 0 57 37 21 0.60
CaO 6 6 6 0.87
A1 2 0 3  51 30 15 1.09
SO4 42 24 12 1.05
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These costs were increased 50% to include supervision and labor
benefits.

Ammonium sulfate is recovered from the Alumina Section and
used as part of the feed to the Ammonium Sulfate Decomposition
Section (RMO 2017). The cost of processing ammonium sulfate
is credited to the Alumina Section and charged to the Decompo-
sition Section.

Cost of feed solution, overhead, management, general plant
facilities, interest and return on investment have not been in-
cluded, but these items will be included in the SummaryReport.
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IV. ECONOMIC EVALUATION

B. OPERATING COST ESTIMATE

1. Alumina Recovery Section -- 450 Ton Plant

$/Hour

Ammonia from Decomposition Section,41. 4tph. @ $18. 09/ton
Ammonia, makeup, 5.8 tph. @ $45. 99/ton
Power, 25, 000 KW @ $0. 0075/KWH
Steam, 100 psig, 1324.8 M lbs/hr.@ $0. 435/M. lb.

15 psig, 753. 7 M lbs/hr. @ $0. 380/M. lb.
less condensate, 1209. 7 M lbs/hr. @ $0. 075/M. lb.

Process Water, 17, 092 M gal. /hr. @ $0. 0057/M. gal.
Well Water, 2436 M gal. /hr. @ $0. 0083/M. gal.
Fuel Oil, Bunker C, 7022 gal/hr. @ $0. 058/gal.
Labor & Direct Supervision, including 35 operators, 65 helpers,

and 6 supervisors/shift.
Maintenance:

Buildings = 3% of $3, 494, 729/8400 hrs.
Equipment = 8% of $63, 083, 271/8400 hrs.

Operating Supplies (20% of maintenance)
Filter cloth
Depreciation & Amortization

Buildings, $3, 494, 729 @ 20 years
Equipment, $63, 083, 271 @ 15 years

Taxes, 0.038 x 0.5 x $66, 578, 000/8400 hrs.
Insurance, 0. 22% of $66, 578, 000/8400 hrs.
Analytical expenses

Sub Total
Credit for processing 52. 3 TPIK (NH4) 2 S04

Operating Cost for Alumina Recovery Section

748.93
266. 74
187. 50

771.97

97.42
20. 22

407. 28

219.21

12.48
600. 79
122.65

1.55

20.80
500.66
150.59

17.44
42.17

$4, 188. 40
- 162.67

$4, 025. 73
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IV. ECONOMIC EVALUATION

B. OPERATING COST ESTIMATE

2. Alumina Recovery Section -- 225 Ton Plant

Ammonia from Decomposition Section, 20. 7 tph. @ $19. 25/ton
Ammonia, makeup, 2. 9 tph. @ $49. 84/ton
Power, 12, 400 KW @ $0. 0086 /KWH
Steam, 100 psig, 657. 8 M. lbs/hr.@ $0. 44 6 /M. lbs.

15 psig, 377. 5 M. lbs/hr. @ $0. 388/M. lbs.
less condensate, 598 M. lbs/hr. @ $0. 077/M. lbs.

Process Water, 8, 545 M. gal/hr. @ $0. 006 1/M. gal.
Well Water, 1218 M. gal/hr.@ $0.0103/M. gal.
Fuel Oil, Bunker C, 3511 gal/hr. @ $0. 058/gal.
Labor & Direct Supervision, including 30 operators, 58 helpers,

and S supervisors/shift
Maintenance:

Buildings = 3% of $1, 706, 643/8400 hrs.
Equipment = 8% of $35, 982, 357/8400 hrs.

Operating Supplies (20% of maintenance)
Filter Cloth
Depreciation & Amortization:

Buildings, $1, 706, 643 @ 20 years
Equipment, $35, 982, 357 @ 15 years

Taxes, 0.038 x 0.5 x $37, 689, 000/8400 hrs.
Insurance, 0. 22% of $37, 689, 000/8400 hrs.
Analytical expenses

Sub Total
Credit for processing 26. 1 TPH (NH 4 )2 SO4

Operating Cost for Alumina Recovery Section

$/Hour

398.48
144. 54
106.64

393.78

52.12
12. 55

203.64

191.70

6.10
342.70
69.76
0.81

10. 16
285. 58
85.25
9.87

28.94
$2, 342. 62
- 81.34

$2, 261. 28
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IV. ECONOMIC EVALUATION

B. OPERATING COST ESTIMATE

3. Alumina Recovery Section -- 100 Ton Plant

Ammonia from Decomposition Section, 9. 2 tph. @ $21.68/ton
Ammonia, makeup, 1. 3 tph. @ $58. 34/ton
Power, 5800 KW @ $0. 0099/KWH
Steam, 100 psig, 294. 5 M. lbs/hr. @ $0. 470/M. lbs.

15 psig, 166. 3 M. lbs/hr. @ $0. 411/M. lbs.
less condensate, 267. 7 M. lbs/hr. @ $0. 082/M. lbs.

Process Water, 3800 M. gal/hr. @ $0. 0080/M. gal.
Well Water, 540 M. gal/hr.@ $0. 0131/M. gal.
Fuel Oil, Bunker C, 1555 gal/hr. @ $0. 058/gal.
Labor & Direct Supervision, including 26 operators, 49 helpers

and 4 supervisor s/shift
Maintenance:

Buildings = 3% of $1, 117, 380/8400 hrs.
Equipment = 8% of $20, 053, 620/8400 hrs.

Operating Supplies (20% of maintenance)
Filter Cloth
Depreciation & Amortization:

Buildings, $1, 117, 380 @ 20 years
Equipment, $20, 053,620 @ 15 years

Taxes, 0.038 x 0. 5 x $21, 171, 000/8400 hrs.
Insurance, 0. 22% of $21, 171, 000/8400 hrs.
Analytical expenses

Sub Total
Credit for processing 11. 6 TPH (NH4)2S04

Operating Cost for Alumina Recovery Section

$/Hour

199.46
75.84
57.42

184.83

30.40
7.07

90. 19

162.79

3.99
190.99

39. c
0.40

6, 65
159.16
47.89
5.54

19.62
$1, 281. 24
- 36.15

$1, 245.09
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V. ALTERNATE PROCESS

Preliminary designs and cost estimates have been mae for
a process which produces an impure alumina product suit-
able for feed to the Bayer process.

In this alternate alum is recovered from the leached zone
extract in a manner similar to the previous process. Ex-
tract from the Filtration Section is evaporated, cooled and
reacted with ammonium sulfate to crystallize alum. Alum
is filtered from the extract and washed. Instead of crystal-
lizing alum twice to purify it (the procedure followed in the
first process), alum is heated after the first crystallization
until dissolved and passed through a spray dryer to dehy-
drate it. The dehydrated alum is calcined to drive off steam,
ammonia and sulfur dioxide and to produce an alumina product
containing iron and phosphate impurities.

This alternate would bring about changes in the design of the
Ammonium Sulfate Decomposition, Sulfuric Acid and Ammonia
plants. Ammonium sulfate required to crystallize alum is not
recovered in this alternate process, but is decomposed in the
calcining step as alum. Ammonium sulfate for alum crystal-
lization is obtained from the Phosphate Recovery Section,
(RMO 2016), and by reacting ammonia with sulfuric acid. Ex-
cess ammonium sulfate is not available in. the process and,
therefore, the reactor in the Ammonium Sulfate Decomposition
Section is eliminated.

Since makeup ammonium sulfate is required, the size of the
sulfuric acid and ammonia plants must be increased. The sul-
fur dioxide produced in the calcining step is recovered, con-
verted to the trioxide and absorbed in water to form sulfuric
acid. The remainder of the acid is produced from elemental
sulfur. It is assumed that ammonia produced in the calcining
step will not be recovered.
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Following are tables showing the capital costs and operating
costs of the Alumina, Decomposition, Sulfuric Acid and Am-
monia Sections of the 450 tons U/year plants for the two al-
ternates:

Capital Cost Estimates
Purified Alumina Bayer Feed AluminaPlant Section

Alumina Recovery
Decomposition & H 2 SO4

Plants
Sulfuric Acid Plants
Ammonia Plants

Total

$ 66,578,000

46, 894, 000

14, 200, 000
$127, 672, 000

$30, 619, 000

25, 275, 000
19, 800,000

$75, 694, 000

Plant Section
Operating Cost Estimates

Purified Alumina Bayer Fee d Alumina

Alumina Recovery
Decomposition & H2 SO4

Plants
Sulfuric Acid Plants
Ammonia Plants

Total

* Cost of recycled ammonia
cost.

** Cost of makeup ammonia

$ 3, 276.80 *

3,489.25

413. 91 **

$ 7,179.96

$ 1, 862.95

3, 400.52
1,062.12

$ 6,325.59

included in Decomposition operating

in P 2 05 Section.

The tables above show that for the alternate process the capital
cost is $52, 000, 000 less and the operating cost is $854/hour less
than the first process. However, the alumina product is not as
pure as alumina produced in the first process and, therefore, the
sales value would be lower. The amount lost by the decrease in
sales value would be greater than the amount of money gained by
the decrease in operating costs.

This alternate has not been fully evaluated on a pilot plant
scale. Better estimates of capital costs and operating costs
could be obtained after pilot plant studies are completed
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