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I, INTRODUCTION

Thisvolume is the third in a series of reports on process-
ing Floridaleached 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.



II. SUMMARY

Process designs and cost estimates for two alternate process-
es inwhich 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 designand cost estimates are presented for plants that
have the following annual production:

Tons U, Year 450 225 100
Tons Aly03/Year 393,120 196,560 87, 360

Although avery pure aluraina is producedin this process, cap-
ital costs and operating costs are relatively high, Efforts are
beingmade 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. Alurninacanbe removed easily from the slurry by pre-
cipitation of ammonium alum.

3. Nouranium has beenfound tobe removed with the alum
crystals by this process.



In this step of the process, the acid filtrate from the leach-
ing section is concentrated to approximately 30% dissolved
solids. Ammonium sulfateis 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(804)3 . (NH4)2SO4 . 24H20 + 6NH4OH -----------

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 byevaporation, crystallized, and re-
turned to the original alum precipitation operation in the fore-
partof 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 2190° F. to yield metallurgical grade alumina
with the following analyses:

Chemical Analysis of A1203 Product

Na20 Trace
Fe203 0. 017%
SiO2 0. 021%



Chemical Analysis of A1203 Product--Continued

Py0g 0. 0015%
Ti0g 0. 005%
Ca0 0.01%
Ho0 Sorption 1. 0%

Screen Analysis of A1203 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 Cost for Alumina Recovery

Plant Size Capital Cost

100 Tons U/Year $21, 171, 000
225 Tons U/Year $37, 689, 000
450 Tons U/Year $686, 578, 000

summary of Estimated Operating Costfor Alumina Recovery

Plant Size Dollars /Hour

100 Tons U/Year $1, 245, 09
225 Tons U/Year $2, 261, 28

450 Tons U/Year $4, 025, 73



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,
interestand return on investment have not been included, but
these items will be included in the summary report.

Ammoniausedinthis sectionof 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 arca and
ischargedat $45. 99, $49. 84, and $58. 34 per ton (delivered)
for the 450, 225 and 100 ton plants, respectively, Recycle
ammoniafrom the Decomposition Secticn is chargedat $18. 09,
$19.25, and $21.68 per tonfor 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 beenmade 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,



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.

Costestimates show that for a plant producing 4950 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 costestimates could be obtained after this
process is evaluated on a pilot plant scale.
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JIII. 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)

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:



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 1,26

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. Onec 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, NHj3

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 NHg Plant at
Another Site 5,8 2.9 1.3
Total NHgq 94,4 47,2 21.0
c. Steam

Process steam is used to concentrate the clarified acid filtrate for
steam jet cooling and crystallization, rc-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

450 Tons U/Yr. 225 Tons U/Yr. 100 Tons U/Yr,
100 psig 15 psig 100 psig 15 psig 100 psig 15 psig

Unit Operation Steam  Steam Steam  Steam oSteam  Steam
(NH4) SO 4
Crystallization 1,480 507,000 740 , 253,500 329 112,500
Evaporation of
Acid Filtrate 285,675 143,175 63, 550
Steam Jet Cooling
1st Alum Cryst. 61, 455 30, 728 13, 700
1st Rediss. of Alum 135,000 62, 500 30, 000
2nd Crystal, of Alum 397, 590 198, 795 88, 376
2nd Rediss. of Alum 36,000 18,000 8, 000
3rd Crystal. of Alum 407, 650 203, 825 90, 589
Ammonia, Stripper 290, 000 142, 500 63,400
Total 1,324,850 797,000 657,763 396,000 294,544 175,900
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:
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Bunker C Fuel Qil 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-(NHg)9SOyg Alg(SOg)g: 24H90. 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 approximately 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 tc 130° F. leached zone liquor, cooled to
77° 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 P90Og values is pumped to the Uran-
ium Recovery Section. In no case has alum precipitation interfered
with U and PpOg recovery in the filtrate, Cake from the first filtration

15



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 20-256% 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.
A12(SO4)3' (NH4)9SOy4" 24Ho0 + 6NH4OH—~~>Al903- xH0 + 4(NH4)2504

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 bottcm 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:

A1203 13. 7%
804 2. 3%
NH3 0. 1%
H90 83. 3%

The wet cake is dried to a final temperature of 240° F, The drying
operation eliminates most of the free water and ammonia.

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

A1203 58. 6%
SO4 9. 9%
NHj3 . 4%
Chemical Water 30. 9%
Free Water .1%

The calciner is operated at 2190° 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:

Nay0

Feolg

Si09

P 205

TiO9

CaO

Ho0 Sorption

Trace
0.017%
0.021%
0, 0015%
. 005%
.01%
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 P90g and other impurities by subjecting it to two crystal-
lization and three filtration cperations with countercurrent washes.
The filtrate from the first filtration contains the U and P90g 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 ammoniurh sul-
fate solution is added to the hot (130° F.) discharge from the final
effect of the evaporators. The slurry is cooled to 77° F. in the
steam jet refrigeration unit (SJ-500) and ammonium alum is then



crystallized from the slurry in the 4-stage crystallizer (T-500). Re-
tention time in each crystallizer is five hours. Decop 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 sccond alum filtration is used to wash
the horizontal filter cake and the washings are pumped to the ammon-
lum 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 (160° F,) liguor 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 filtr=te is pumped to the ammonium sulfate removal
unit, Filter cake {rom 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-501) 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 (81° 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 (81° 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 ammonis absorpiion 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
2190° F. Hot calcined alumina is cooled to 400° 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-
jum 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

22



—AMMONIUM

SULFATE _REMOVAL —

£-1-50i1A-

L

~— AMMONIUM SULFATE Ry STALLIZATION —

CR-1-500A-L
4 STRINGS OF TRIPLE €rFecT

/65.6 TONS/HR. WATER

FIRST EFFECT QUERKHEAD ,

EVAPORATOR CRYSTALLIZERS

COOL ING TOWER W TER
£9,300 GPM 85°F

—

—_— {1
1Z7-EXCHANGERS EACH CRYSTALLIZING UNIT -26'D14. ~75p EFF om et :}/;AC Zof
c-1-500 CEN TRIFUGE FEED 19,500 5Q.FT. EACH /G5, O TONS/HE, WATER /4—6‘0_%}“&
;-;.V;I’Gpﬁé (o:ozqg& szch 178.0 TONS/HE SLUERY 195°F 153°F 1O'F ' /00 PSIG
" 48G GPM. SP.GE. .47 > .
5 P DRIVE 85 ¢ \ = > - {,
D F-1-5004-C e
WET CAKE 70 7-/-B00,SHEET F-1-800 BC-/- 50/ 8-
52.3 TONS JHR., AMMON /UM SULFATE F-1-5004-C ) o AR TR COVDRUIEES
1.0 Tans/HE. ,’L/ouaa 3- CONTINUOUS CENTRIFUGES CR-|-500A-D CR-1-500E-H| CR-1-5001-L
8-G"DIA. x10'-10" LONG, EACH Y ]
l———'—a] 50 HP EACH 0
ooE N LA 507,000 LBS./HR. 1
t . . . A N
. U o
LIQUOR RECYCLE £
> FROM CENTRIFUGE ]
/ Y ‘ 724.7TPH, [1QUOR £-1-501 £-1-501
. 404 GPM SP.GR.-1.24 £:1:50 £-H it
LL R _FROM SECOND ALUM FILTRAT/ON A-D 212°F 167YF 122°F
- gﬁﬂ-a”, SHEET E-l-307 CRYSTALLIZEE FEED T 1
T¢ HELIQUD: 297! GPM { 7 '
$sGE-120 7-1-501 L0085 ToNSHE, CONDENSATE D3¢
3375 GPM. — 12,810 TONS/WE.,
5P, Gé&- /.20 4} 4 - %200 cPM
L
X
d J 10)
I 7~ A - o
P-1-508 A-E P-1-5004-£ & P-1-5104-E * ‘ pe1-S09F-T &  Pu-5i0F-T p-1-509k-0 & P-I-510 KO =
- < —
! > ! -l . I ‘r r
> > > S
Z-4- 501 P-1-5S08A-E l ) i : =
/- CRYSTALLIZER FEED TANK  5-CENTRIFUGAL PUMPS f - - S o
15 MIN. SURGE TIME - OPERATING , /- SPARE (NH.); SO4 RECYCLE P-1-5094-F P-1-5104-£ P-1-509/-T P-7-5/0 F-7 P-i-509 k-0 P-{-5/C k-O -{- 54/ A-,
&O,000 GAL. CAPACITY /0715 GPM, MAX. STREAM 5- CENTRIFUGAL PUMPS 5-CENTRIFUGAL PUMPS S-CENTRIFUGAL PUMPS 5-CENTRIFUGAL PUMPS S-CENTRIFUGAL PUMPS 5-CENTRIFUGAL PUMPS F-CENTRIFUGAL PUMPS

—FVAPORATION OF ACID FILTRATE—

EV-/-

22' DIA. x 2/' HIGH

845 GPM, OPERATING

SPGR.-1.20

35'HEAD 2O0HP EACH

340.0 TONS/HR. SLURRY
926 GPM SP.GR.-1.47

CRYSTALLIZER PRODLCT

14/2 GPM

5/18.0 TONS/HE. SLURRY
SPGR.-/-47

COOLIN

B85 F

WATER
2/, 600 GPM @

G TOWER

E-1-500A-F
G-EXCHANGERS
11,050 5Q.FT. EACH

189°F

S00 A-F

2- STRINGS ~TRIPLE EFFECT

EVAPORATOL.
EACH EVAPORATOR UNIT - 2

S

150°F

‘O/A.

ZOTAL VERHEAD
226.3 TONS JHE.
WATER.

4-OPERATING , | -SPARE

SE460 6PM, MAX I MUM
7030 GPM, OPERATING

SP.GR.

-1.47

25 'HEAD, /25 HP EACH

— STEAM-JET COOL/NG

2-0PERATING, /- SPARE
14/ GPM, MAXIMUM
178 GPM, OPERATING
SP.GR.- /.20

125" HEAD, /0HP EACH

4 -OPERATING, / -SPARE
BAE0GPM, MAXI UM
7030 GPM, OPERATING

SP.GR.-/.47

25'HEAD, 125 HP £ACH

F-OPEEATING , | SPARE
/4! GPM., AMAx/ MUM
118 GPM, OPERATING
3P GE.-lL.20

/25' HEAD, /O HP. EACH

&

f

EJECTOR STEAM

COQLING TOWER

G75 L85 HR @
/00 PS/G

WATER
74,500 GPM &
83

£IECTOR STEAM
455 LB5.[HR, 100
751G

S7-4- 500 A-8

2-STEAM JET REFRIGERATING UNITS
2400 TONS OF REFRIGELATION FACH |

4-0PERATING,

/-IPALE

8460 GAM., MMaxIMuM
7030 GPM. OPEEATING

SP.GE.-1.47

25° HEAD, /25 HP,EACH

4-OPEPATING, /- SPARE
14/ GPM., MAXIMUM
118 GPM., OPERATING

SP.GE. 12O

125 ' HEAD , 10 HP EACH

5P.GR
So' 7o

—~FIRST ALUM (RYSTALLIZATION —

£-1-502 40D

G- COOLING corLs
2,000 5Q.F7 AREA EACH
70,700,000 BTU/HE. TOTAL

77°F

£-OPERATING, /-SPARE
75,350 GPM, MAXIMUM
12,800 GPM., OPERATING

- 1,00
TAL HEAD, #5OK.E

<,

RYSTAL RECYCLE FROM
T1-/-508, SHEE] F-I1-501
10.7 TONS [ HR, AL UM - K05 GPM
24.9 TONS/HE, LIQUOR - SP.GR.1.

JTeAm IC /- 500 F-8 @
285,000 L&5/Ke. A e WATER FVAPORATED
2-BrRGrEFEIC
700 PSIG oooensees Y 27.4 TONS/HE, WATER L @ 8 —
E 7-1-5004 L DEEP WELL WATER
. 7-1-5008 T 35,000 GAM @ 72°F
338°F LJ / 2 H 7-1-500C 145000
£-1-500 £v-1 50048 §E-r50 4 BOOSTER STEAM =SS0 2 9
£ o Y VY N %/,000 LB5/HR. o r~ o o
2L 1 o /00 PsiG £-1-5024 |RL500A rror8 008 o | S 2
o £-/-302 /- Rt =
9 2 c £4502 € §R.1-500¢ L\ 2
f § h 5 &N/_'TLO“_U“'—A puatps . L £-1-502 0| #-1- 5000
Evaroeitog 57-1- 50078 O LEIAT NG - SPAEE 4 < 4 4
DISCHARGE. 130°F = 795" aont, s ARIMUM L [FeED 1O FirLTERS F1-504,SHGEL Fof-501
Zslg‘f, g’;/{ DISSOLVED | |l | | /445 GPM., OPERATING v 1059.2 TONS/HR. SLURRY
* 4 497.8 TP waree P GR. [dZ 2995 GPM  SPGR.-1.4E
2074 GoM 50 HEAD , 50 HP EACH /
. P.GR.-/. -
CULARIFIED ACID FILTRATE 200F 130%F L9PGR. /37 S — - 1°F
FROM T-1-306,DWG. F-i-301 ¢ 4 ) 124 &) @ E E gj{
213.ZTONS/HR., DRISOLVED 301105 i —
724.1 TONS/HR. WATER 1 - A — P-/-504 A-C ) - ) P-1-506C-D P-1-50GE-F P-1-5074-8
2960 GPM 5P GR.-1.26 P-1-5004-0 v £:1-501A-0 £oi2502A°0 A I CONGENSATE piscuarsd) l e — — - Z-CENTRIFUGAL PUMPS
5627 TONS [HR. WATER] e | 1-OPERATING, I-SPARE
\ 110°F 22,500 6PM FEED TQ FIRST ALUM CRYSTALLIZATION 3600GPM, MAX.
y = B n > / TONS/HR. SLURRY Pl 50CA-F 2995 GPAM, OPERATING
- »—i{> J 2850 GPM  SPGR.-1.42 G- CENTRIFUGAL PUMPS 3P.GR. -1.40
3-OPERATING, 3-SPARE 50'HEAD, 100 WP EACH
FEED 15 y T 505 A- vl 3470 GPi, MAX.
IT»@L:;%— P-1-500A-D P-1-501A-D P-/-5024-D £-1-503 A-c (= ¢ L4505 4:C \ <-CRYSTALLIZERS 2890 G, OPERATING
52 TP A, F-CENTRIFUGAL PUMPS  4-CENTRIFUGAL PUMPS J-CENTRIFUGAL PUMPS I-CENTRIFUGAL PUMPS 3-CENTRIFUGAL PUMPS - e 54R5 FOTAL RETENTION TIME SPGR.- 122
49‘, z 7::,' ;” S 2-OPERATING, 2-SPARE 2- OPERATING ,2-SPARE  2- OPERATING, 2-SPARE 2- OPFRATING, /- SPARE 2- OPERATING , /- IPARE Hor ;Vi% ?KZ»;‘?G_Q 250,000 GAL. CAPACITY EACH 30" HEAD, GOMP EACH
Soa0 TN Sae 45,000 GPM., MAXIMUM 40,200 GPM, MAXIMUM 35,800 GPM, MAXIMUM /3,500 GOM., MaXIMUM  [%,820 GPM, MAXIMIM GIEB TN NE,WATER | 507 DIA. « 16' x 3' CONE ’
128 77PH Un o 37,500 GPM., OPERATING 33,500 GPM,QPERATING 9,800 GPM, OPERATING /) 250 GPM.,OPERATING /2,350 GPM, OPERATING 24,700 GoMm 23
0064 LA SPGR.- 1.30 SPGR.-1.34 SPGR.-1.37 SP. Ge~/.0 5P GE. .00 : R-1-5704-D
20' HEAD ,400HP EACH 20' HEAD,350HP EACH 20' HEAD, 325 HP EACH 50° HEAD,, 225 HR EACH 50 HEAD 275 HP.EACH 4-RAKE MECHANISMS
? 15 HP EACH .-
MARK oM Y | DATE | MARK nxVISiON uY | pate APPROVED BY DATE scALK DATE LOCATION OF JoB ) INTERNATIONAL MINERALS mx
REFERENCE DRAWNGS nxy o TR = LWC|3/21]52 y & CHEMICAL CORPORATION | PLROCESS FLOW D/IAGRAM Jarmemwe |
F1-501, PROCESS FLOW DIAGRAM-SHEET 2 RS s/ oomens, MULBERRY, FLORIDA ALUMINA RECOVERY F-1-500
F-1-502, " W . 3 —_ —— == Crvision 7 B me-
e = CESEARCH s e o —
F-)-504, -~ . . -5 -




—F/IRST  ALUM

FILTRAT ION~—

(NHg )o SOg WHSH TO T-/-50/, DWG. -/ 500
BB 2 TOIMS /W& LIQUOR - BT/ GFM , SAGR.L.EO

= = FIRST REDISSOIVING OF ALUM— —SELOND ALUM LRYSTALLIZATION —

~—~SECOND  ALUNM  FILTRATION~—

T--S2Z2 , DWW ~7-S02

FUTRRTE Flowy TH/iko Rium £1{7887CN

SOk 7 YOI KO LIDSOR - 3ITO G -SRI, 1/8

< <
- - <
o B FIlTRATE FROM To/eRD mlurt FilroR7/04/ FILTER FEED
CRys7r®l{/1ZER FE&ED X-/5004-8 X l-So/4-8 SHLE. T TOUNS /M. IBSO GLA S Ge. [ /8 74/2.2 TONI /WP, SLUREY
FROMN _7-7-300, OWG F-/-500 P SRR DISTEIBYTORS S WRs Liguok 4280 GPM  SAP.GEL. LIE X- /502 4-8 X-/- 50:4 -&
FAPIS RESI DEASCE Firrk .D/J?'E/AUTO/EJ 8/ F > \ { SLIELY DISTRIBUTORS WARS. QU0 -
;ggi_.z ;;A./f{:;e‘;:(t//e:f; 2500 Gl Can. EAH CAPIRT. PESIDERICE TIME % & S-MIM. SUBGE Tir7E DISTR IO TOR b4 i
td el S D/ x 87 / BOO ol CHRO.ELH B,/50 GRL. CRPRCITY EACY E-MULSUEGE T/A7E
7O x B IO DR X 2l /820 GAL. CRP. Esca
7 D17 6 wrgH
‘ wasd Lieuoe 7o /i Aloa FilreaTion x fad N
P == < 45O ros, He. L/ouok —r <
77 /EB0 GOr7 SR Ge L ED
X-1-5004-8 X-/-50¢4-8 Xl {/'ws 70
A o/
C-/- 50/ ?z E2 Mm’ l
7 ZELT _CouvEVoR £45.0 rony/le.lievor
ol IOl #-P FerxFBoT T [0 A7 18 Al
- . . | - T T
76 porizoiiral rilreRs  J 1O H. P DRIVE %%ﬁ, Liovoe CR-50/4-T
KE D, EmCH G7. S FOrSs jue. Bl eny ro-vaco Uiy | crvsrallizees Fr.s03 F/ITER CARE TO
3 MH.P DEIVE ERCH o V22772 ERCH arr 367D 73- //ot/:amgﬂ( HTERT n 22277 7-7-8 1 7 DG E-+S02
SCOOLL DISCHREGE -/ 5 H. P, 75 DR EmCH 73
Fl-50/ 4-P F-)-SO3 A-M 76.7 TOT WE. 17 ok
Lioer s 3 4P DEIE ERCH €513 youS/ W, HLUr
SU-/- B0t AT SCROLL DISCHHRGE - /S W.R
[ Tl =50 D A 570 4+ CO-STERIA] JET LCEFRIGELRTION /175 j
> L-REy REDISSALYIAG TANES B-SI1DE EAITERMIG RGITHTORS BEO FOI'S OF LEFRIGERATION E£RCH > L~
FO AP RESIDEIICE TIA7E 23 &P DE,VE, EHC.
T/ 502 Eavali1-r 4 50,000 GOl CAOPRCIrY ERCH
COMPLESILED M8 VBCU Ay SCE/BEER 20 DR X 2O
ZZcE/veg 4 CRP- YN Py ZVAPORITED WHTER COOLING JoweR WATER r Q Nej
36 D% X8 1 v Cor-50r TO6. 5 TOKISNE. WATER sz 500 GAM @ BE°F \ v C-/-So2 "
—— (- BELT CouvEram.
— e | | T WDE x ECIT A
/O N.P. DRIVE
T/ 508 K ~ iy
— — < I 7-/Sr0C B0 HEGTING STEAN EFJECTOR STEMM 1 ~
g 2_34 Ti5ied 735,000 LBS JmR 2550 183/ME" /0095/6
71502 7508 I y PR CEY) @ A 510C- D@ /00 P55 e r 511 151 7513 A-M
- - Friozs 3 ] Lo TreE JEFArReTE Ercevies
: e - [Bdraens . Lra ot
£-/-503 4-2 LS00 | 3'o/R. X E-6"
FEED 7O POLISHING FHUTERS L TTEAM COs
7518.7 7OMS/HR. {/@UOR GPOO SG. 77, ARER, EACH :%_?—Em—%% 7 )51k R-A
’ L7006 GPM ~SAGR. 1.E7 13, FOO,000F 7 /mE. 7uTR! & '/ao £5/G 73 RS H ?e‘cg/!‘ﬂ.s
- SOS5 4-F [-MIAT RES DERCE TIHFE EA.
] 16 - Wasi RECEIVERS Y-/ 5020-8 - /RO GAL. CAP, ERCH
4 T4 50440 7 FF I BESIDENCE THFE £4. N — L 2-L/QUER DISTRIBUTORS l Z- /-S54, 578 [ ZC A N~
SG-FrLTRGTE PECEIVERS 117 GRL CRPRCTY EFCH WASH [IQUOR S A, BESIEEACE TIME COMPRESIED iR VRCUA SCRUBBER.
T FGIR BEFIDELICE TIFE ER EDIA xS ALS 0 rons/HE. 1/ouoe © 2825 Gal CAR EACH SJ-/- 50/ 4-T §:c:/ VER FTDIR. x 2O
117 Gl caR. ERC JREC  GoAY R-/=-5I5 A4-8 &< D1, x ‘a, B T 7 x 78
el oim x5 3 —sP se. Lo G- CENTRIFIGAL PUMPS : a /
J_ - ORERATING , ]-SPARE k
> S65O GOy pTAX . CR-1- 50/ 47
S GRAY OPERATIMNG 160 °F
FIITRATE l #70
70.7 OIS [HR. 2l CRYSTALS 1630 GoM J° G& (&7 J0OHR LA g &/ oF Y Y
ILLS TOUS/HE. L/IQUOR  SFPGE. L.ET 71507 4-8 SBE HERD WRsH {i1guag
FweE CaUOR SURGE TRNES (X1 502 %8 ‘449.a7'0w7d/£1/om
T S AIIN. RESIDENCE TImE ZATH |52 g4 shae /148
7-7-5064.8| |7-/-5074-8 5000 Gol. CRPRCITY ERCH v
— — EB'x B x/O DEER
YYY
— e . o] 7-/-5185 A-8
T-1- 506G A-B e SoeAE . P I TRRTE SR
2 FILTRATE SUBGE TANKS £/o5e - | £/ 5O - ZFIITRATE SURGE TANKS
CESIDENC TIME. EA- - m— T-1 515 S-#1/4. RESIDENCE TImE EX)
3-MIN. ﬁ 7
5000 GAL. CAP, EACH ) —8 7 I - , | a8 B000 GHL. CRP. ERACH
&'x 8'x (0" DEEP. l /0" X 1O x SODEER
#C-/-s00 yp -1 503 l ! [ Pt T Vooisor 7-1-5/64-8
B COMPRESSOR - VACUUI FUMS pPr-Sr74-U [] oo tra " hoans iR LAY Liouwe UGS
goco CAig 40,000 Cri I 2 CETRIFIE BUMPS o #0, 000 f, -7 TRGIES.
7s0 4L ATOOD #. L. p-7-5/34.¢C ‘ PO OPERATING, TS PARE | i . oD L S=HIK. RESIDENCE 7IME ER.
PISIERC F-CEN TRIFUGAL PUMPS [ 9100 GorT snox. ERCH 4500 GHL. CRP. ERCH
FEED TO. UEAN/UM EECOVEEY T CENTRIFIGR] PUsPS CORPERATIATG, I-SPARE [ y P “7550 GO OEERATIANG 1 | FILTRATE | B'x8'x 10" DEER
7-/-40Z =2 O OPERRTING, [-SPOARE 885 G.AM. Max. £/ S0 T, / SP.GR. 1.3E | BE8L.2 TOMNI/HR LIQUOR ~ 297/ GPr], IP.G& /20
499.6 TaAIS/NE uaaoz JOI0 GBAT AAX. ERCH FHLO  G.PI7 0PERATIVG L0 POLISH MG FIETERS 25" HERD; 10042 EACH |
1576 GPM 5P GR.-1.27 BED GPr OPERATING D G 2. _ I S - OPECATING, 8- OFF -STREAM — = .
LG A& 2O HF Lgcy j— P-s/-521 #-C
LOMPOSI TION JP GE. LT o SO HERD ' I3OL SR FT ERCH Lol e
/33; N jf 79/ IZZ’ZZ’?? TOMEAD  FTAE st HoT WELL DISCHIRGE - OPERATIATG , 7- J‘;"ZE
Pz05 = 40.50 TONS/HE. 77°F l 23 400 TONTJHE. WRTER I78E G LM AFAXIAG SAT Lol SEL 4-C
Al203 - 2.49  TONS/HE. ] 97,700 GPM @ 99°F IREBE GPM OPERRTING S-CaNTeIFUGHL PUMTES
Fez Oy - ez Ton5/HE. S GE. S PO SOHR ESCH PTOPERRTIAG, /- SPRRE
Y3og - 0.0647 TONS/HE- T T l SO HESD DIE GPAT APSKI AP UNT
760 GPr OPELTTING
L. G S I8~ 2O P ERCH
74509 1 ja ’ f#:Af/Ds “
p-2-542 A-B T7-/-508 7 /508 FILTRRTE SURGE TRAK P —[ ]
C-CENTEIFUGAL PUMPS FHTERTE SURGE & SETTLING Tk fé»gg/geg’;;og;;gsogl/ﬂffq ) CEMTEIFIGAT BUIAPS 1 o
/- OAERATING 3 /- SPAEE p.2-542 A-B S-HOUE RESIDEMCE TIME S os L 0. OPERRIIAG, I-SPRRE T il
1890 GPA, MAX. - s- 508 $a9000 Gal CaLaTY 260 GPRP MaX., ERCH
1576 GPM, OPERATING O DIA < I 212 GPM  OPERATIMNG £S5 F
SP.GE. - 127 3P G L 32 - celrerE, 73
- C HERD 10 MR < - TN GRE O rr DS
100" HEAD — 100 HP EACH 8O HER £HTH F o Prea TG, /PR
& o8 P2 BOO GPI AIRXINFSAT
SE7ZTL BAKE B TEO GPM OPECRTING
<« 5 S8 H L DRIVE > o e 1.0
/ O, \ SO HERD S HREGCH
VAN ‘
CRYSTRL PECYCLE 70 7-.500 P B 5-B FEED TO ALUM CRvsrelliZERS 2 4
oWg. F-/-5oa S CELMTRICUGRL BUrPS %24 IS1E.T TOMS/ AR LIquoR
70.7 7oMS/HE lir] CRYSTALS /05GP I OLERATLG, [ S BFEE 7 OPERETILG, 1 SPHCES 47C6 GPM TN Ge ;29
4.9 TONS/HE. LIQUOR .- SP.GE 136 (EG G L7 X. ERCH 5650 Gony syax
/08 GO CLERQTING $706 Gory OPLEATIVNG
P Gl /. Fe SPGR 127
SO MHERD S up ggcH S0 AHrRD 25 HA EACH
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—JECOND REDISOLVING OF ALUM—— ~—THIRD ALUM CRYSTALLIZATION— —THIKD ALUN F/LTRAT/ION— ~ A/ (0H); PRECIFPITATICN— —~NH OH MAKE-UP—

LIQUOE FEOM THIBD ALUM FILTEATION TO F-/-503
SHEET F-/-50!

294.7 TQNS/HE LiQuor

3370 M SP.GR. 1.8 8/F
,/ I \ AMMON IUM SULFATE SOLUTION @ 8/°F BEOM k-/-501, SKHEET F-/-503
< —— X /- 50% 4-8 3/9.2 TONS/HR , WATER /1438 GPM
‘}(—/%QL‘%% 2-WASH LIGUOR DISTEIEUTOES 8.4 TONS/HR, (NHg)2504 SPGE ~1.14
§ e DT ToE T BT e
5)600 GAL. CABACITY 1725 Gar. CApACITY
2/2°F . " DIA. X &' HIGH 704, x &' HIGH L 2/2°F
-4 —— <
\ AMMON 1M _SUL FATE SOLUTION £2/2°F FRoM _k-1- 501,
SHEET F-[-503
A ONS/HR. , WATER 2322 GPM
23.5 W7 % S04 sOLUTION +95.9 T ’ P
495.9 TONS/HE. WATER 2327 GPM e ) 153.2 TONS[HE.y CNH$)250y sp.Gge. /.14
/53,2 TONS/HR., (NHgleS0g SP GB-1.14 /
FILTER FEED
1499.0 TO/\/.S/HE 5L URRY EFILTER CRKE Yo MKz FEED FELED_TO F-1-505,SHEET
4a70 Gom. GR.- 1.28 L /7.6 _TOMI/ WO #ltry CRYSTRLS 4 FONS AR NI F-/-503
i  J 4 EE TONS ) HO. Hl Ay h) SOLITIONS 283 / TOMS/ HE. WRTER £7.0 TONS/HP. ANy
F-1-504& & -1y I7.3 TONS/ HE. @/M.‘)(:o‘ IN SOLUTISN /6 60O g;.a»v 262.3 rouS /KR, KA/‘/¢),.!‘¢4
LF-HORITOA TRL Frl TER- S3.7 TOMS/HE. W rEse P Ge. 72.2 FOrRS/NE. RLLSON)g
IS DI ERT A n 27\ g £86. ﬂfauf/ﬂf.’:/:’ l'/:/
F-M.R DRIVE ERCsy C-7-503 4- L8B70 GoM -
FlLrEz455‘A/<E FROM <C-/-502, SHEET F-1-50/ S5T-/-502 A-V TCROUL DISCHRRGE - f.5 MR £ 1-502 4-+7 /3~ Eﬁvz yoes
G TR, A e 22- STEAM JET REFRIGEGATING UNITS 24" Dio.  x 200 LONG
4 800 TONS/ OF REFRIGERATION EFACH I 7ECO CU.FT. S HR. 50105
> 10 4R DRIVE S5 Rrss
CR- /- 502 A- I > £
22-VACUUM CRYSTALLIZERS \ i
EACH CRYSTALLIZING UNIT - 26" DIA.  § v v /
L
l ] ‘vj 7=/~ 524 4-1
71 5/78
paLiENIL, . > s = 7o)
Fs-8517C SreSnT | cootwe rowee warer < o CoI-5O3AM 2
o = 36,000 (&8s /e, i 94,600 GPM @ &5oF
S [ 7-1-5/7D @ /00 Psig : a D WASH AMMONIUM SQLYTION
Q #-1-5/7¢p O 3 2 7.45/8 71519 e o) _FROM T-1-8 _, SHE&T F-;-aal .
E-/-5098 27-517EFC (o} o WATER EVAPORATED ’ f/-4 TONS[HR. NHy. /1325
L2098 Bl TE g s o) °© TER EVALOKATEL jo - 283.1 TONS/HR. WATER, SPGE 0.5'
E-1-509¢ |0 47517649 109.0 TONS/HR., WATER a— 5/
E:1-5090 P-/-528 A-N
7-/-5/7A4-D A-t- 5[ R4 7-/-524 A-M
L- FLry BESOLUTION FRAAS B-3/0& EM/TERIMG KGITHTOBS BLOOSTER STEAM [ 13-PRECIPITATION TANKS ———t
FO At JOTRE BETEVT IO THaE 25 4.R DRIVE Emce 405,000 LES/HR., @ /32—/_, ué/soEExE _’,_955'}\/;_?6/5 ,;_ /_13'5055;’ 1
96,000 Gac, Cavmciry EgcH 00 £31G _¢_l 4 71579 8 HORIZ . APRON CONVEYOR (FLIGHTS ATTACHED)PEE TANK
20* 0r4. % 20 Y Jscooes scevssce 52t ks /= INCLINED APRON CONYEYOE FLIGHII ATTACHED) PER TANK
, L0/ x &Of 13- WASH LIOTOR RECEIVELS 12" WIDE x 80! LONG= &* FLIGHTS, €A — r 3
£/-Sc k4D FEED TO ALUM CRYSTAL- EJECTOR SLPNS CETELTION TI7E N P-1- 528 A-N '
sy - Z-O td
#S7607 Colls . TI12ER STEAM - 1518 el ateniitad i 14- CENTRIFUGAL PUMPS —
S o Traecs ACKH| T/0B.O TONS/HR. , LiauoR 2650 L85/ HR.) COPPRETEED vk v 4 13-0OPERATING , I-SPARE Kt 500
Y5 /HR- 5/06G GPAM  SPGE. ~/.2G @ 100 P5/1G 73 . 520 & 240 GPM., MAXIMUM S
Zol-520 Rrg —
LI SIITREGTE RECEIVEES FILTRATE 200 GPM., OPERATING
X-1-50%46) AP 1R, BE TERITIORT e ERCH 5P GR.~ 1.O —
—_— BT ; A [ 934.7 TON5/HE ,LIQUOR - GR.~ .00
X-/-504 5-8 p-1-5225-8 j{im?j"'s‘f"""” Slase 3370 GPM. | SP GR.-118| SO'HEAD 5 WP EACH [E—
2 DISTRIBLUTORS 2-CEVTRIFUGAL PUMPS . L
C- M. RETEAITIOM TIAPE 7 OPERBTiaIG, 7-SPRRE
LS5O GRL. CAPACITY EQcH G/TO GRI;T AR IAGIAS [ " 1 |
O Dim. x O S/06 GRIM OPERRATIAG a —
SR GR. L 2e [SOMR EGH /
5O HERD 7-/-525A-8 —
L ] 7-/-5224.8] |1-/-52348 _ S
— WH3 AIEE- P 1] I T e—
] 6.8 7045 /HB. kiHs
I 38.8 GP~7
I SP.GF. O.597 y
I I AC-/- 508 Ve /502
|} / #48 ComPRESSOR [~V@cuwsy porro
-/-S23A-W €, 000 CAr7 40,009 AN
WASH FROM 3R0. ALUM FILTRATION P3caiii e s ! : 750 M2 0 4
3/9.2 TONS/HR. , WATER P2-OPERAT MG, 7 -5 PREE !
O8.4 TONS/HR., (NHa)z SO4 D00 Gom Ak, cac | ! » >
53«‘3572’55/”"’ AL oGl 114 GO0 ¢o7 OLERGTING !
. GR.= /. _r? (57 126 /25 4. EacH h { HOT WELL DISCHAEGE
251 HESD = 23,550 row.sgzgw/vﬂz p1-526 4-C P-/-527 4-C p-s 529 7-/-525 A-8 p-7-5304-8
0%, 840 Grm - Lt 52
; > /- CENTRIFUGAL PUMP  Z-LIQUO NH; STOPAGE TANKS 2-CENTRIFUGAL PUMPS
/000 GPM, OPERATING B8 HR ToTAL CAPACITY /-OPERATING, !- SPARE
SP.GE - 0.597 14.000 GaLs .EACH 2000 GPM y MAXIMUM
. £-1-526 A-¢ Po1- 527 4-€ /00" HEAD Lo DA x 2o LONG 1GGO GPM, OPERATING
B1°F B-CENTRIFAUGRL PUrPS B-CENTRIFUGRL Pt OS5 286 HP . SR GR. 6\3/ 30HP EACH
L Z-OPERRT G, J-S R EE 2-OPERRTING | /-TEREE z 50'HEAD
l l 2010 GRAT Apmpxintory BaS Grr7 Mﬂ—wﬂ-ﬂv
/GBS $PAT OPELRTASG 71D GPrT ©PERATING
P 524 Ay L J SPGE 1101 5O P EpcH SPRGR. LIE  ZOHREACH Y K- /- 500
L oeF T 4 S0 HERD 50 FormL MHESD /A ABSORPT/ &
23- cenTRFUGAL Pumps | L H—tD jlffgogﬂ iassol PTION COLUMN
22- OPERATING , /- SPARE —
255 GPM, MAX IMUM
212 GOM, OPERAT ING Pol-525 AF 71-522 4-8 T/ 523 4-B_
SP.GR.~ /.28 10 HPEACH G-CENTRIFUGAL PUMPS 2 FITCATE SURGE rmases 2-wasH LIQUOE SURGE TANKS
SO HEAD 5- OPERATING , /- SPARE S MM BETEYTION TIME & MIa. RETENTION TIME . -
23,000 GPAM, MAK/M% 10,000 GoLl. CRr ERC A 43 00 oL CRPHECI/TY EACH
/9,150 GPM, OPERAT! 1K NW'% 1 DEEP ‘x& x O' D&EP
e ey gxax - AMMONIA FROM #-50], SHEET F7-
50" HEAD 375 HP EACH wass LiowoRr reon 47.2 TONS/HR., NHjy
S~ 5 &2 mlum FilrEg
< - - /8.2 m&!:/;/»? warsE
id i 58.2 Ton S HE (W), SO
/3.3 JOMS/S HE. FLerny
/HIE GRM 2
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~ FIRST AL(OH); FILTRAT/ION ~ ~ AL(OH )3 REPULPING~
X-1-507A-8 -1-5084-8 X-1-5094-5
SLURRY DISTRIBUTORS WASH LIQUOR WASH LIQUOR

~ SECOND AL(OH); FILTRATION ~

X-1-511A-8

SLURRY DISTRIBUTORS

2 MIN. RESIDENCE TIME
4257 GAL.CAPACITY,EACH 2-MIN. RESIDENCE TIME

X-1-512A-8 X-1-5/3A4-8 X-1-514A-8
WASH LIQUOR WASH LIQUOR WATER WASH
DISTRIBUTORS DISTRIBUTORS DISTRIBUTORS

2-MIN. RESIDENCE TIME

~ AMMONIA RECOVERY ~

Z2-MIN. RESIDENCE TIME

F-CENTRIFUGAL PUMPS
2~ OFERATING, 1-SPARE
2440GPM, MAX

2C6 3 GPM, OPERATING
SRGR.-1.09

50'HEAD, S5OHP EACH

3-CENTRIFUGAL PUMPS
2-OPERATING , I-SPARE
1330 GPM, MAX.

1160 GPM, OPERATING
SPGR~-1.0G

50'HEAD, 30HP EACH

3- “CENTRIFUGAL PUMPS
2- OPERATING | /- SPARE

1390 6PM, MAX

1160 GPM, OPERATING
SP.GR.~1.04

50'HEAD, 30 HP EACH

Z - WASH SURGE TANKS
5-MIN.RESIDENCE TIME
7000 GAL.CAPACITY
105100’ DEEP

Z-CENTRIFUGAL PUMPS
1-OPERATING, |-SPARE
4260 GPM, MAX.

3549 GPM,OPERATING
SP.GR.-1.09

50' HEAD, 75 HP EACH

3-CENTRIFUGAL PUMPS
2-OPERATING, I -SPARE
1385 GPM, MAX.

1155 GPM, CPERATING
SRGR.-1.04

5C'HEAD, 3OHF EACH

3TCENTRIFUGAL PUMPS
2-OPERATING, 1-SPARE
1430 GPM, MAX.

1190 GPM, OPERATING
SP.GR.- 1.0/

S50°'HEAD, 30 HP EACH

3-CENTRIFUGAL PUMPS
2-OPERATING , I-SPARE
1440 6PM, MAX.

1200 GPM ,OPERATING
SPGR.-1.02

50'HEAD, 30 HP EACH

Z-CENTRIFUGAL PUMPS
2-OPERATING, /- SPARE
1420 GPM, MAX.

1180 GPM, OPERATING

SP.GR.-

524 - 2MIN. RESIDENCE TIME DISTRIBUTORS DISTRIBUTORS ‘D1 . 2850 GAL. CAPACITY,FACH 2850 GAL. CAPACITY,EACH 2850 GAL. CAPACITY, EACH
gﬁg";ﬁ,‘iﬁ /,T,,’? ifl;zpﬁ,wgégéespf 3450 GALS. CAPACITY, EACH 2 MIN. RESIDENCE TIME 2MIN. RESIDENCE TIME O'DIAM. X9 8 OIAM.*8' ‘ 8 OIAM.x8' ‘ 8 DIAM x8' !
. SLURRY, 2870 2'DIAM. x 7' 2800 GAL. CAPACITY,EACH  2800GALS. CAPAC/TY EacH
2GR~ 1. . xG! 9’
COMPOSITION :- DM, xG OlaM. x5
FREE NHy-47.2 TONS/HR. -
(NH4)2 504 - 262.3 TONS/HR. X-1-5/04-8
AL(OH) - 72.2 TONS/HR. WASH LIQUOR WASH LIQUOR
WATER- 486.8 TONS/HR. - DISTRIBUTORS 599.1 70~5//~//p. LIQUOR FILTE,? FEEL; -
2 MIN.RESIDENCE TIME {/u TONS/HR. NH; 2306 GPM 9G2.5 TONS/HR. TOTAL SLURRY
2800GAL. CAR EACH 26.8 TONS/HR. 504 SP.GR.-1.04 {/9 2 TONS/HR. NH; 3549 GPM WATER WASH
— \ 9'DIAM. 2 G’ 48.3 TONS/HR. 504 SP. M l= T gg:.os JS;S/HA’./ WATER
x-1-507 X-1-508 X-1- 509 X-1-510 - - Ix-/-su X-1-512 X-1-513 X-1-514
-8 4-B 4-8 A4-8 — — A-8 -8 4-8 A-B
RESOLUTION LIQUOR £-1-5064-4
F-1-5054-M GO8.8 TONS/HR., TOTAL LIQUOR /0-HORIZONTAL FILTERS
13- HORIZONTAL FILTERS 5.5 TONS/HR. NH; 2400 GPM 5 DIAM. EACH
15 DIAM. EACH I13.4TONS/HR. 504 SPRGR-1.02| A 3HP DRIVE EACH A A
3 HP DRIVE EACH o . o 1.5 HP SCROLL DISCHARGE o 2 WET CAKE TO T-1- 5417, DWG. F-1-504
1.5 HP SCROLL DISCHARGE c-1-504 T-/-539A-J 344.5 JONS/HR. TbTAL WET CAKE
F1-5054-M /- CONVEYOR BELT 10 - WASH RECEIVERS F-1-506A~ co”pos/r,ofv;.
30" x 200° LONG 1-MIN.RESIDENCE TIME Al -
10 WP 203 ~ £7.2 TONS/HR.
285 GAL.CAPACITY * C-1-505 > S50¢~ 8.1 TONS/HR.
y 3'DiAM. xG g — 5 NH3 = 2.6 TONS/HR.
o) o -
| ci-sod c-1-508 | | .0 261.G TONS/HR.
1 Yy v Y Y r 1 \ Y v - CONVEYOR BELT
FILTER CAKE T-1-5354 —'_‘ 30" 300 LONG STRIPPER FEED - DEEP WELL WATER
353.7 TONS/HR. TOTAL WET CAKE 10 HP 1113.9 TONS/HR. TOTAL LIQUOR 3000 GOM&® T2°F
137 TONS JHR. NH3 X; T-1-5358 251.@ TONS JHR. (NHyg)z 504
34.2 ToNS/4 35, £ stk Gz ronse s Ve dscen |
yRRETI 7--53¢| | |1-537 7O~ WASH RECEIVERS . . SPGR.~1.
rr-526 | lri-s27 ~ A-1-5354-8 7-1-536 7-1-537 1-MIN. RESIDENCE TIME . AMMONIA_TO
1-1-526 7-1-527 ArBomeD 1-COMPRESSED JVACUUM |T-1- 285 GAL CAPACITY 105°F | K-1-500,0MG.
1-COMPRESSE 1-VACUUM |528 e AIR SURGE TANK SCRUBBER (538 3" DIAM. x & Foi-
AIR SURGE TAN/ SCRUBBER |A- . 5-C"DIAM. < 18’ 9'DIAM.x20'|4- v |#$7.2 TONS[HR. NHy
516" DM, x 18! 9'DIAM. <20 T-1-5284-M T-1-5354-C A1-5ISEF 7-1-5414-J E-1-505 /
13-FILTRATE RECEIVERS  3- REPULPING TANKS 10~ WASHRECEIVERS ' 7-HEAT EXCHANGER
1-MIN.RESIDENCE TIME 5 MIN. RETENTION TIME TOTAL 1-MIN, RESIDENCE TIME — ' /o000 Sa.FT
170 GAL.CAPACITY,EACH 2/300GAL. CAP. EACH 285 GAL.CAPACITY .
L JV 2-6*0IAm.x 5° 15 DIAM. X 1G' EACH Y 7-1-53684-4 3 DIAM.x &' K-1-501
. O-FILTRATE RECEIVERS T-AMMONIA STRIPPING
T-1-5294-M 1-MIN. RESIDE}
FILTRATE LL-5284-M | RESIDENCE TIME K150/ COLUMN
73~ WASH RECEIVERS ~ A-(-535A4-F
$55.5 TOMS HR.LIQUOR 286 GAL.CAPACITY 7 DrAM. x 50°
1-MIN. RESIDENCE TIME @~ SIDE ENTERING AGITATORS e L 3 pAM. x &' 4
TONS/HR.NH. e —
0.1 TONS/HR NHs 1845 GPM 215 GAL.CAPACITY,EACH 15 HP EACH
129.] TONS/HR.SOg  SP.GR.- 1.09 PGt DIAM & FILTRATE e
i . A 599.1 TONS/#R. TOTAL LIQUOR jE At jl I
I I w0 xj&L Tt S30A-M 1.1 TONS/HR. NH; 2306 GPM s h .
y WAS L3364 268 TONS/HR. SOy SP.GR.-1.04 Jt
EINAL WASH SOLUTION /f;’;//v Zﬁfﬁ?ﬁg 17‘;32'5 * r’:f'sﬁwr g Q/;‘La %%/ z;?gggo‘? — 7
“’Bz‘z’ TONSIHR. LIQUOR  ocom J Y 215 GAL. CAP, r y 5.5 TONS/HR. Nt 2400 GPM —
ok I 2-G"DIAM. % G /3.4 TONS/HR. 504 SPGR.~1.02 — £-1-506
53510»15/;/& S04 SPGR.-1.O07 =222
T T T Iy N 1-HEAT EXCHANGER
T-1-531 4-M 12,3005Q. FT.
73 - WASH RECEIVERS v
1-MIN. RESIDENCE TIME
7-1-532 7-i-533 7-1-534 2,5”5“.6/,,,_ T-1-542 7-1-543 7-1-544 | | 7-/-545 ?SS’;%:J!OLBS/HR
A-8 A-B A-8 2-G" DIAM. X G 4-8 A-B A-8 A-8 ” /AR
DEEPWELL WATER @ 15 P5IG
52006PM®@ 72°F
£-1-507
AC-1-503 VP-1-503 Ac-1-504 YP-1-504 7-HEAT EXCHANGER
T-AIR COMPRESSOR | -YACUUM PUMP 1-AIR COMPRESSOR | -VACUUM PUMP 13200 5Q.FT.
6000 CFM 40,000 CFM 4000 CFM, 30,000 cFM
750 HP 1500 HP 500 HP, 1250 4P 212F 81°F
= - 7 — g
P-/-5394-8 £-1-507
- . s . " . Fol-534A- o . - . - » 2-CENTRIFUGAL PUMPS
P-1-531A-C |P-1-5324-C | P-1-533A4-C o F A-8 P-1-§3GA-C |P-1-5374-C | P-1-538A-C e PERATING, 1~ P B1-5304-B| [ oy SULFATE ot Tion
FILTRATE " - 4510 GPM, MAX. o X 1506, DG £-I-502
F-1-532A4-8 7-/-533A-8 7-4-5344-8 1139 TONS/HR. LIQUOR I-1-5424-8 7-/-5434-8 T-1-544A-8 3760 GPM, OPERATING 319.2TONS/HR. WATER
TFILTRATE SURGE TANKS T2 WASH SURGE TANKS 2 - WASH SURGE TANKS D (251, TONS/HR.( NHg)2 504 2-FILTRATE SURGE TANKS 2~ WASH SURGE TANKS ~ 2 - WASH SURGE TANKS SPGR. /.14 98.4 TONS/HR. (NH), SOq
5 MIN. RESIDENCE TIME 2 MIN. RESIDENCE TIME 2 MIN. RESIDENCE TIME 47.2 TONSJHR. NH;  4125GPM &= MIN. RESIDENCE TIME  5-MIN. RESIDENCE TIME  S-MIN. RESIDENCE TIME 4 10O HEAD, 150 HP EACH 1438 GPM  SPGE 114
12,20 0GAL. CAPACITY, EACH 7000 GAL. CAP. 7000 GAL.CAP. 815.1 TONS/HR WATER SP.GR-1.09 7000 GAL.CAPACITY 7000 GAL. CAPACITY 7000 GAL. CAPACITY
1'% i1'x 14' DEEP 10" 10" 10" DEEP 10'x10' <10 DEEP - 10'x10'%1Q' DEEP 10'%10'x10" DEEP 10’ %10 ICDEEP
> —_— - —p! 212°F
Pe1-531A-C p-1-5324-C P-1-5334-C P-1-534A-8 7-1-5454-8 P-1-535A-C Pr1-536A-C P-1-5374-C p-/-5384-C

AMMONIUM SULFATE SOLUTION TO

T-/-5(7, OWS. F-
495.9 TONS/HR. WATER 2322 GPM
153.2TONS/HR.(NH4)2 504 SP.GR.-1.14

i-s02

1O

50°HEAD , 30 HP EACH
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——DLRYI/ING——

—— CALCINING £ COOQLING—

FEED Fo cmlcii/EPs
8/.7 rons/ e 50l/05

—— STORAGE £ SHIPDING ———

7 /-549 #-F

Box- C7E

CRLICIHED PRODUYCT
6.8 FoiI/NE. Rl20s

COMPOI) T/OA
Fer0z 0.0/7 %
5, 02 o.02/ Y
Pz Os 0.00/5%
7+ Oz C.005 %
Alag © -—
cCaO o.or %
WARTER RHB508PT/ON  [O %%

c-/-S/0

CowvEvoR AFly

/8" WIDEX 220 [ oG
TH.P. DRIVE

S-M R TRIPPER

Tt S5F27
DRYER FEED BIt
- COE BOTTOMS Wirsl Biks FEEDERS
& -Moue STORHGE CRPRCITY
ISk 2O DEEP X 360 LOKIG

D-1- 500 F-X

PR LOTARY ORYELS
B OB x 8O’ LorsG
200 H.P DEIVE EACH

c-/-507
BELT Cow/vsyoR
SR WIDE x5O0 LonG
SO H.E DEVE

7-/- 548
/-CALCINER FEED B8/
/- ConE BOTToMS WirH BIN FEEDEP
/- HOUR STORAGE CAPAC/TY
14 WIDE x 14 OEEP x )4 LONG

D-/-Sos

/=ROFaRy CRIC/ILER
10" 06 x 300" LONG
Z-75 HP DeiES

£-/-508
/! - BOTHTY Coalre
WG O/A.x PO lony

OO HP

ComPos/rIons
#7303 7.0 Tous .
£-/-5084-8 Tex 8.1 Tows/ve CALCINER EFFLYENT
frEl o SUcTiow A A 2.8 Tow3 ik, 25.8  TONS]HE. WATER £ /-501
& FUEL ol SUCTION HERTEES CHemical Hpo 285.0 Tows/He. 0.2 TONS/HE. Al O3 BUCKET ELEVATOR
HOO SQ. FT ERCH FEEE Mzo .8 7a4/s/ﬂe &.7 ToN_sé/./p. 503 SO - M P DRIVE
71546 14 ToNs/HR. OF
0.8  TONS/HR. Nis
£/ 508 4-8
*—@‘_—: | g 5 )
( 1
P-1-540 7 /- 546 P-t-ERt 9T
CEUTRIFUGRL Purgd FUEL OV STORRGE TRMK O COTREY GEDR PUrPS rFuel ol yo erlcrier 8-/-Soz
OO GPM MRXIIILNY 60,000 Gl CaP. 8- OPERR7ING, /-5 PRRE £-/-500 c-/-sO8 =2
5P GP. 0.97 22' D0k, x 22 HIGH TT-G oAy, ApRK ERCed BuckEr ELEVaTOR BELT COTVE YO /HOZ_GHL e, ESVEER C CE TRIFVGRE Blower o
SISO HEGD TS H P 14-G Pr? CRERKITIAG A SO - HP DEVE FRNIOEx 25 Lon's
SO Ge. ©.97 . 5 H.P. DRIVE
FEHERD  I-HREREH
Jd D
- _ L-/-E500 I N\
FEED 7O DRYERS FROM £-/-506, DW§. £-1-503 0
34L. 5 FOMS/ KO TOTAL WET CREE
CoMPOSITION o
COTPOE/TIO ) v Y
e O3 - £7.2 7ous/~e. DRyER &FFLUEIT Y c-rr508
Sox 8./ 7 - 2GO.8B 7OL3 A0 WG TER cC— %
Ay 2.6 - /.8 TONS/ HE A3
HzO el - - 0.2 7ous/ e Al30y Jdp Jdp
ct-506
C-1-506 B8-/-500 4-x | .
HELY CONVEYyoR LA CLUTRIFUGAL BloweERs unr T 1-548 N
PO WIDE x 350 log Poo o8 £RCH Y
/5 H.P. DRIVE
10 MR TRIPPER L
-
oc- /- d bh
1-DUST COLLECTING SYSTEM
71-547 12~ C YCLONES
Jd P
N
v
DC-/-500 R -X [Vl
24-DUST Col (ECTIANG IVSTEMS
s2.crclosEs PER SYSTEM Jd P
o
Y B/ 50 #-8
2-cCewTRIFUGRL Blowees
/- OPERATING , /-5PARE h
(U ol 20 HP EACH Y
o
v
Jdpr
/ / g
A¥ | L Ll
y a AN
. 2)
FUEL 014 2408
5620 gol e Gueee ¢
C-/- 507 ri

c-r-505
DRAG COMVEvOR
/8 WDE X 1 40" oxig

e e S 4P ORIVE

T-/- 549 A-F
G- STORAGE S/Los
/-WEEL SToRAGE CAPACITY
30" O/A X 75'HIGH, EACH
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{Tmamm wazeg |
. , o ") ’ — ;o 24,650 G M. 85F
——AMMON /UM SULFATE REMOVFAL — — AMMONIUK SULFATE L[RYSTALLIZATION~— ] J
chaﬂr EFFECT OVERHEAQ
CR-2-500A- F __76-2 TONS/HE. WATER
2-STRINGS OF TRIPLE EFFECT —<—r
£.2-5OIA-F [ (RST _LFFECT QVERHELLD EVAFPORATOR CRYSTALLIZERS THIRD EFFECT QVER, ) EFFECT OVERHEAD
& EXCHANGERS | 878 Tous/~@., wATER EACH CRYSTALLIZING UNIT - 26'D1A. R raNs/HP WATER £ECTOR
c-2-500 CENTR/FUGE FEED /9,500 SQ.FT. FACH ] 7;1;;‘1
1-WEIGH CONVE YOR BELT 8S TONS/HR. SLURRY 1950 F / 153°F / 1Ho'F / - ol
18" WIDE x 300’ LONG Z43GPM  SP GR.- 147 > > i
5 HP DRIVE ST I /,[ N
) \ o \ IC-2-50/4-8
WET CAKE TO 1-2-800,5HEET E}: £-2-500A-8 < ]L I IR IIETRIC
F-2-800 CONDESSERS
2G./ TONS/HR ,AMMONIUM SULFATE F-2-5004-8 P
0.5 TONS/HE, LIGUOE ———————— 2-CONTINUOUS CENTRIFUGES k-2 50045 “R-2:§90GD CR-2:500FF
BLE"DIA. x [00" LONG, EACH
SO HP EACH — _ —
_L‘ ¥ Y
c-2- soo
o] o] U |o O [*) ] [=)
P - e y
- L/QUOR RECYCLE
> ‘“’OM_“ME
1 { | G2.4 TPH, (/QUOR £:2-501 ——— £-2-501
IQUOR FROM SECOND AL/ N W | ZOZGPM SPGR.-1.24 < Jerer E-F o2
~2- SHEET F-2-50/ £ -
£ROM T-2-515, £ 504.5 TONS/HR.,
A42.1 TONS/HR. LIQUOR LIQUOR
1486 GPM SP.GR.-/.20 N 7-2-507 /688. GPM
S5P.GR. -1.20 y
[ J
5 & Ay d ) !
I 1 R [
pzsosdc | pzsosac & P-2-5(04-C * P-2-5090-F |§ P-2-5100-F | | pasosss § p-2-5/06-1
I e <+
1 - 1 I 1 T ]
> >
r-2-501 P-2-508 4-¢ . [ L . 1 >
/-CRYSTALLIZER FEED TANK  3- CENTRIFUGAL PUMPS -+ t 4 g
/5 MIN. SUPGE TIME 2-OPERATING , /- SPARE (NHe)2 SOq RECYCLE £-2-5094-C I P-2-5104-C P-2-509D-F P-2-510 0-F £-2- 509 G-/ P-2- 5/0 &2 £-2-51/A-c
30,000 GAL. CAPACITY 1015 GPM., MAXIMUM STREAM 3 CENTRIFUGAL FUMPS | 3 CENTRIFUGAL PUMPS 3-CENTRIFI AL PUMPS 3 CENTAIFD AL PUMPS 3-CENTEIFUGAL PUMPS 3-CENTRIFUGAL PUMPS
17°DIA. x /8’ HIGH 845 GPM., OPERATING 170.0 TONS/HR. SLURRY 2-OPERATING, [~SPARE 2-OPERATING, |- SPARE 2- OPERATING, /-SPARE 2-OPERATING , I-SPARE Z2-OPERATING, |-SPARE 2-OPERATING, - SPARE CONODENSATE DISCHALGE
24 Ge.~/.20 £63 GPM SPGR. -1.47 B46O GPM, MAXIMUM 141 GPM, MAX. B84 GO GPM., MAXIMUM /4] GPAT, MAX } MUM B4GO GPM., MAXIMUN /90 GOM., MALIMUM G, 405 TONS/HR. , NWATEE
35' HEAD , 20 HP. EACH e 7030 GPM, CPELATING /18 GPM,O0PERATING 7030 GPM., OPERATING 118 GPAM, QFERATING 7030 GPM.,OPERATING /18 GPM., OPELATING 25,600 GAPM.
CRYSTALLIZER PRODUCT SP.GR.~ .47 SP.GR.- ). 20 SPGR.-1.4T7 SP.GR.-1. 20 SP.GR. /47 SRGR.- /.20
259 TONS/HR., SLURRY 25'HEAD, /25HP EACH (25" HEAD, /0 HP FACH 25 HEAD , 1Z5//F EAH /25 HEAD, /0 WP EACH 25 HEADy 125 HR EACH 125 HEAQ, Jo HPEACKH 2. 11 A-C
700G GPM. SP.GR.~ .47 .2- 51/ A-
? chm/F;//gA L PUMPS
= OPERAT/ /- SPARE
COOLING TOWE, - /5,350 GPM.  MAXIMUM
WATER —~ S TFAM JET COOLING ~— 72 800 gpm.,’ CPERATING
/10,800 GPM. @ SP. GR. -/.00
85 F 50 TOTAL MEAD
25C HP EACH
~—FVAPOPATION OF ACID FILTRATE— £ JECToR STEAT —— FIRST AILUM (RYSTALLJZATION —
A ————— 228 LBS /HR.
00 PS/G
g2s004f 2. 2tB% A e errecy VERHEND L 28
G-EXCHANGERS TOrAL O (ol - CRYSTAL RECYCLE FROM
EVAPORA 70/25 26G* D/A4 Z Py 4- Coolt/NG <CooLs
5525 SQETEACH  4CH 186" DiAM. L ToNSIRE, — 5:;;(;”;”:06‘“;”; :"‘/’f- SLz-s00As . 10,500 5Q. FI. AREA EACH T :;of/s//f:ifru;. z 50/
2 2- STEAM TET REFEIGERATIN LfHE. ToTAL 2 LU 53 G6PM
189°F STEAM. ’ UN/T 77°F 52,350,000 s70/ 2.4 TONS/HE.,L/ouoe
338 L85 /H. 1200 TONS OF REFRIGERATION [mmmmmmn @ 5P Ge. 1.3
STEAM @ /00 PS5IG E.
/42,500 L85/HR. ATER_EvAPORATED N\ ] 5] [~ l
/00 PSIG BC.2-5004-8 /3.7 TONS/HR., WATER BOOSTER STEAM i T -
i & BAROMETEIC 30, 800 L85/ HE. -
CORDENSERS /00 PSIG . | [7:2’5005 DEE ATE,
_o H : r&500C 725000 77,500 ap~r.@9£720‘£]
E—JS @ @ <
L2504 4-¢ 24 | 225004 o - 4 o e
B-CENTRIFUGAL PUMPS I £-2.502 8 |r-2-5008 el ° Q. —
Z-OSEEAT/AIG -5Page 4 T TV | Ezsooc)rzsooc gL
BI8 G PM, MAXIAIUAM S . 2- R-2-500D
EVAPGRATOR 723 G P, OPERAT ING i} I £-zs0zp §RZ:5000
DISCHARGE . .
2o TPREE 50" HEAD 285 HP. EACH
106.6 T.AH O/5- 130°F SP.GR .-/ 4T 1 FEED TO FILTERS F-2-50) SHEET F-2-50
ffé vgprpf/aﬁ;f;:e - = S aRs | 1 529.6 TONS/HR. SLURRY
To5T Lo /498 GPM  SPGR.- /42
SP.GE.-1.37 L B sy g -
[ ctariFico acip Furrare [ o p— >
| £ROM r-2-306,0W6. F-2-301  Lemm—p— /\9{‘
/HR. DISS. R 5 ) T < 507/A-5
| 362.0 TONS/HR. WATER ; R - = B [ r-2-504 A-C P2-5064-8 P2-506C-D T pzs506EF P2-5074-8
| 7490 GPm sPGr-1.26 £Z5004C v p-2-5014C £2502 4-C CONDENSATE DISCHAEGE | | T i Z CENTRIEUGAL PUMPS
o 284 ?’OA/S//-/E WA EK. [ PR ) _
1o- 16250 G i \FEED 70 FIRST ALuM CRYSTALLIZERS //50;"52;;{’/‘/;;‘;5”4“5
> A -
- L — - i 54 ; £, 7,‘3/”5/”;-;‘;”?” 7z P-2-506A-F 1498 GPM, OPERATING
> > 5% TS it am [U) G SPGR- ] G- CENTRIFGGAL PUMPS SP.GR -1.40
Z./ < 22 5go A8 ) r2 50040 3-CPERATING , 3-SPARE 50 HEAD, 50 4P EACH
— 7. e pAL Sl /735 &P .
FEED ANALYS/S P-2-5004-C P-2-50/4-C P-2-5024-C p.2- 5034-C P2-505 A-C P2-505 4-C 4-CRYSTALLIZERS e o Ag’:,’;ﬂ NG
3-CENTEIFUGAL PUMPS SHRS. RETENTION TIME TOTAL ;

20.25 TPH F.:0s
24.86 TPH Al203
2.9/ TPH, Fe 03
643 TPH 504
O.0324 TPH U308

F-CENTRIFUGAL PUMPS

1- OPERATING , /-SPARE
22,500 GPM., MAXIMUM
18, 750 GPM., OPERATING
SPGK.-1.30

20'HEAD, 200 HP EACH

3-CENTRIFUGAL PUMFS

2- OPERATING , /- SPARE
20,100 GPM., MAX IMUM
16, 750 GPM., OPERATING

SP.GR ~134

20'HEAD | 200 HP. FACH

F-CENTRIFUGAL PUMERS
2-OPERATING, /-SPARE
G750 GPM., MAXIAT UM
5625 GPM., OPERATIN G
5L GR.- 1O
50" HEAD, 125 HP EACH

3-CENTRIFUGAL PUMPS
2-OPERATING, /-SPARE
17,900 GPM., MAXINMUM
14,900 GAM., OPERATING
SP.GR.- 137

2O HEAD, 175 HE E4cH

2-0PERATING, /-3PApE
7410 GPM., MAXIM50M
G175 G/w., OLELATING

SP.GR. =~/ 0O

50 HEAD, 150 HP EdcH

12,350 GPm

3094 TOANIS/HE, WAT)

R-Z-5CCA-0

/25, 000 GAL. CAPACITY EATH
P D14, ‘)(/J 2[}[0/\/:

- RKAKE MECHAMISIIS

SP.GR. - /.42
3O'HEAD, 360 HF EACH

30

JEHP EACH
RK 180N APPROVED BY OATE SCALE DATE LOCATION oF JoB <D INTERNATIONAL MINERALS | bl
Fo -3¢, ZROCESS FLon DI GEM W2 == " T = ] Ll BT E E — g@.{& CHEMICAL CORPORATION | 24D LSS FLOW [DIAG APPN. MO
TZ-3c. ROC FLON DI -G o 2 S R D—— s oommss AL CERNT FLS W LA ALUMINA RECOVERY orwa, no [~ 2752
F2-50F B - “ N3 A R P P D E S £ A 225 TON UNT )
: ZZ :;07 N “ ” A/\Zi o ] S O S S A SN SHE*Er / CF 5 | No |
F-Z £+ - -5




— FIRST

ALUM __ FILTRATION —— — FIRST REDISSOLVING OF ALUM —

~—SELOND ALUM CRYSTALLIZATION ——

— SFCOND A1 UM_FILTOATION ~——

ILTRATE PR 7. A 1%
(NHg)y SOg WASH TO T-2-501,DWG. F-2-500 7F'-Z redze S OAL /;;eo ALGM FILTRAT (O
442.1 TONS/HR., L/ QUOR o7 TONS/HE, LiGuor
1486 GPM. S5p. GO =120 Jo85 cam S0 66 -8
- / - >
FILTRATE FRON THIED ALUN FrirBation. |
CRYSTRLIIZER FEED x-2- 500 X-2-50/ 272.9 TONS/HE. 525 GPm. SPGe-Lig rz-s0z -2- 503
FRory  7-2- 300, DWG.F.r5 SLueRy D!STRIBUTOR WRIH L1QuoR D15TRIBUT G708 / = 015718V TOR Wass Ciouvor
525.6 Tows/wE. slukRY 2 }Q’é"{iﬂffg;‘;*;’%fiy”"" ey ;f T e P — < EL e Ok TE  DISTRIBUTOR [ -
. . A
(498 gew - mwoe i3 | YoTls <8 mian 7o o xa wia FLTEE FEED TGl SRS BT
TOG.! TONS/HE., SLUREY T Dim. o HIGH
77°F wasH L19uo€ 10 57 AluM_Filrearion 2140 G#M. | sHGp.-132
<
> < 222.5 7OMG/WB. [,aOF g I
1 740 GoM S8 GR. 12D - .
/e
Z ML QLyM FILTEATION
c-2-50/ 224.5 Tous/#R.{iqu
/24,4:17' CoxvE yoRrS - — 76O G.P.M. /782 SRGE.
F-2-8501AH Tx P00 ladg FIUTE AKE
B- AorizoN Al _FIlTERS Y SHm DEve £acH 3:;2%;5 Lovoe cr-2.50/4-T
15 DI, EACH A 22587013 ) o AL A7 10-VACUTM €Ry STALLIZELS Fo2-5034-G FILTER CAKE T
3 MR DRIVE EACH e W7 - EACH UNIT 25 D74 S/ ES syl FILTEES 772-517 oW F-2.502
SCRIlL DISCHRBGE -/.5 HP . %——’ P 36.4 roiL/He lrocoR
£o2-Sol A4 SJ- 2- 50/ _A-T 5 0. DeIWE EmC L 0O AT 225.6 7OUS/ WiE. R L ny
T ¥ oat re-Ss/0 k0 ;- 2- J/DEA-A/ . 10- STEAM JET REFPIGEEATING UNITS Jceole Dr_rr;/ve&’ LE5HP T
- Urs ,67[0/5.!'02 VING TRANKES " SIDE ENTERIVG G THTO RS / /
> 7 FO Ml. RETEMTION TIME 75 AP DRIVE Edci 860 TONS OF REFRIGELATION, EACH >
F 25,000 GRL, CRPRCI/TY
COMPRESSED A€ VRCUUM SCRUBSER /G Dia X AT HIGH a
BECETVER FEDIR. X 15 HIGH " c.p507 \ ] " - ‘ T sor
& T X7 HIGH Les0l HEATING _STEAM COOLING TOWER WATE) r -2
ey ©2,500 La5/HR 32,056 GP7 & BE°F Y Y L2217 copueroe
| 7-2-5/0 4 & 700 P3/G f”y;/%i ¥ 205" 20uAs
° ° r2-5/08 - “_L.-l -
_— - < 7r-2-5/0C POCATED WATER — <
d 4 o <] —_ 7-8-5/0 svirLsrlel WAL d
O 4257048 0 53 S N ° -&8/00 3 TONSJHR, WATER 7-2-573 A-G
. -2 £-2-503A #2530 C0 o - - S e
T&502 2563 £-2-503A PRy 3 Sos0Lrd] 2 9l restt r2.5/2 = UZEF’Z/%E;‘:?’
—_— > - ' AP IS E T 7/
E-2-503C O #-2-5/0 G +/ Ol L 275 GRL. CRP. ERCH
E-2-5030 o BOOSTER STEAM 3 Drdx 546"
LEED 7o Lol FHrER Fifesds W S——offe 757, 500 LB3/HE - 251 2574 'y i
759. . Liouoe -STEQM _COILS 00 PSIG 4.6 4G r oS A-G
. > GR. - 127 3100 50.F7. WCEA L£AH y
11 e o 7 s o0 5 e rered - T s
- /40 GAL. CRR EACH
3 2. 508 -4 2. 505 A-H X2 515 sz 5/ v-2-5/2 2 DR X G’
re 2 2-505 - 7
8- FUTRITE PECEIVERS 8- WgsH BECEIFERS | ~wase liavor riirears L) /-LIQUOR DISTRIBUTOR S7-7-500 AT COMPEESIED 41€ VACUUr SCRUBEERS
/- MM, RESIDENCE TIME F-AYrS. RETERS TION TIME ER. 2Z2.5 yow's/mle. Liouok 1= MIN. RESIDENCE 7;/;*’45 2J-c-306/ 4V BECEIVER ; TR 1B HiG M
117 Gl CRP. EACH T GRL CAPACITY ERCH 740 GPm 2825 GAL. CAPAC/ ‘ T D x 17
20" D1/ x 510" 2:0'014. x 5'-0° A Ge /.20 o-2. 558 L-L5I54-8 8 DIA. x B'HIGH ;»1 A
= . 2-CENTRIFUGAL DumPs . . EJECTOR 5TEAM |
3 I CPERATING, 1-SPREE ‘o cee-50/4.-71 1295 LBS/HE- 3
AUTERTE - l 2825 GPM MAXIAUM . /00 P5IG A v
T o TOUS /AR, RLur] CRYITALS gi,ﬁe 32;1 }’{ff}"’:‘f'y 8l°F 7;/-[4._/“
262, 2 TOUYNE.LIQUOR, BRI GPA,IRGR.LET IZ P EAC waas/ 17
Y 2 47, SRGE 7-2-507 125 7o TRl HEAD 224. STONS/HE. L1oU0R
/- WASH LIQUOR TRGE TRIES 1 ' 4 760 gorr- srGe ruze
T SN RE TEMTION TIMGE 1 -
- 2., 5000 Gl CRPRCITY
T2-506 B X B o DEes
—_——— r-2-5(5
7-2-506 F2-5024-C w——-‘- - F-&- 502 D-F [ FHTOATE SURGE PRIK
EITRATE SURGE TANK — g rz5/5 - L2566 SMM), RETENTI04) TIME
5-MIN. RESIDENCE TIME ) ? 1 ) 9000 GHL. CAP. EACH
5000 GAL. CAP. ﬁ_;ﬂl IIfo ] I—Jlf—_m-% 10°x 10' x 12° DEEP
8'x 8'x /0" DEEP [ l 1 . 0l
C
tl AC-2-50/ vp.&-507
AT-2-500 vB- 2-500 72-5/6
YA-2-500 - pS g
A8 COMPRESSOR 1~ YRCUUM PurMP ' 1 2577 4 P V€ CorghRESSOR -V @Cy ity Pusg - WASH L1008 Se8GE
/7 4-K 8000 CF M 20,000 ¢FM TRAIK -
3000 CAM 20,000 cFa, 1 P I e S an TAK .
A7 AP 750 MHP P2 5128 2. 5 s /-CENTRIFUGAL PUMPS T-AQIRS. BEVENTION TIME
2 L2:5/34 1 10-OPERATING , /-5PAEE 1] 500 Gat.coe. eack
,c- 2-CENTRIFUGAL PUMPS P-CENTRIFUGRL PUMPS & 5700 GPM, Max/mor FILTRATE 8'x 8" x /10 DEER
T-2-0Z, DWG F-2-600 1-OPERATING /- SPARE /-OPERRTING, /- SPRRE 4 ' . 5OZ A-F 7580 G PM, ’ OPERATING { | 442./ TONS/ H&, LIQUoR
zda. 8 TDNS/HE LIQUOR 1010 GPM, MAX. 885 G.AM. MaX 1T L A 50 GR.-1.38 | 486 GPM. SR GR-1.20
788 GPM. SP.GR.-1.27 B L0 GPM, OPERATING TEO  G.R M. OPERATG ' G- LOLrsHintG FHTERS STHEAD ! |
caMpQ; T/ON SP.GR.-1.27 SR GE. 120 = 20 HRBEA. 3-CPERATING 3-07F-3 TEEAM 2 /OOHP EA. 1+ P-2\5204-8 p-2-52/ A-B
- 4.2 TONS[HE. 50" HEAD ZSHPEA(M S0 TOTH HERD l 1304 5@.FT. EACH o
NA(, - 15.55  TONS/HE. HOT WELL DISCHAEGE >
P205 - EO.Z5  ToNS/HE. 0 ' 71, 700 7ONS [, WATER 5520 4.5 p.r52l 7.5
A i2t %N‘fs/;:fé [ | 6,850 GPM & 59°F 2. CEUTRIEUGRL Purtes 2-CENTRIFUGAL PUMPS
U“o = 0 03:4 TONS/HR. T 7-OPERRTING , [-SPARE /-OPERCATINNG, /-SPRRE
378 J 1785 GFPAT APRXIATUAT DNE  GPI MEXIMUM .
/ L 1286 GP A OPERATING 760 GRM OPERITIMG
SBGR. LZO  SOMP EACH SPGR 118~ 20 M P EACH
50 L 2-508 509 L£2-509 L 50 ToTAl HEAD 50 7OTAL MHEAD
-« .z 508 FILTRATE SURGE + SETTLING 7-2-509 FILTRATE SUEGE TANK 0.2 578 A-K
TANK, 5-MIN. RETENTION TIME — e o= > 5
5 HR. RESIDENCE TIME 14,000 GAL. CAP. - CENTRIFUGAL PUMPS
P-2-5424-8 R-2-508 250,000 GAL. CAPACITY 14' DIA. x 13" HIGH /0 -OPE RATING, /- SPARE
p-2-542 A-8 _— <xz122 20 DIA. x 27" HIGH 2GO GPM, MAXIAMUM PrZ-519 4-C
2-CENTRIEUGAL BPUMPS Lesid4c,
- 212 GPM, OPERATING 3-CENTRIFUGAL PUMPS
/- OPERATING , [~ SPARE {
D45 GPM, MAXIMUM 5P.GR. /.32 2-OPERATING, /- SPARE
788 GPM, OPERATING R-2-508 50" HEAD 10 4P EACH 78, 125 GPM RAIAXI MUM
5P. Ge- 1.27 SETTLING RPAKE 23450 GPAL, OPEFATING
100" HEAD —~SOHP EACH. 15 HP. DRIVE — GP.GR.-/.0
S50’ HEAD IEOH.R EACH
P54 A8 p-2-5/6 FEeD 70 AN CRY 5 TALIIERS
S-CEX TRIFUGRL PUrMPS 2-CENTRIFUGHL DUMPS T59.9 FoIS/ AL, LIQUOE
CRYSTAL RECYCLE TO T-2- 500, FOPERATIIG, I-SPARE /- OPERRTING, /- SPARE 2353 GPM. SP.GR.-/2D 31
DNG  F-2- 500 &3 GPM , gﬁ;ﬁgf\:?&é 2825 GRM. MEX/IIFIrT
5.4 TONS/HR., ALumM Ry sTALS-53GPM | 50U, L 2353 gom omteaTmy
(2.4 TONS/HE HLIQUOR  SRGE: /36 50 HEAD  BWREACH 507 FO7AL HEAD
DATR LOCATION OF JOoB INTERNATIONAL MINERALS .
WINGS MARK REVISION BY DATE | MARK DATE APPROVED BY . DATE SCALE
T pecess o - = DT 7 3 ) & et S erties | PROCE 5 L0 PEzind) -
2 - -5 . - )
Fo 5oz 3 - soomess MULBEKRY, FLORIDA™™ ™ [ MINA RECOVE RY F-2-501
4 - — — Frosion - 225 ToN UN/T.
Fzzos B e RESEARCH SL25 ToN UNIT, o
F-2-504 “ - 3 —




o P y ;. N~ - , ' e - , ) . / , ,
—SECOND REDISSOLVING OF AUM — —THIRD AllM CRYSTALLIZAT ON~— —THIRD  ALUN FILTRAT/ON — AL Otz PRECIPITAT, ON~— —NHs OF  MAKE -UF ~—
LIQUOR FROM THIPD ALUM FILTRATION To F-2-503
SHEET F-2-507
4£97.4 JONS/HR., LIQUoR /685 GPM SP GE. )18 B8 ofF
A Y
AMMON /UM SULFATE Sote ™ ON @ 8 °F
< < V-2- 506 FRON K-2-50/, SHEET F-2:£03 .
- 2-5085 WASH LIQUOE DISTR/IBUTIRS £0. .6 TONS/HR, WATEL 715 GPA
%;fiypgéy;%%rgﬁs 2- MIN. RETENT/ON TIME 49.2 TONS/HR, (NHgi, 502 SP.GR- /.4
o0 1725 GAL. CAPACITY
S5O0 GAL. CAPAC/TY . ’ a
22 F B _ BT R s e 7'DIA, X &' HIGH 2/2°F A
< < AN -
AMMOMIUM _SULFATE SoLUT/ON @ 2/2°F
FROM K-2-50,, SHEE, F-2-303
23T W o (A eI C e S0l Trons 248.0 ToNS/HE., WATER /e ! GPAr
248.0 TOR LS ME W5 TR P —_—— Ta. .G TONSIRE, (NHy4)y 504 SF.GE~/1/4
6.6 TOMY AL A )y O x-2-595
JI6! GRAY soge )/ FILTER FEED / 4 £ u2TEE
] FILTER CREE 25 Yo ANy FEED FEED JO F-2-505,SHEE]
2‘;5566;‘?\75/H3P/; 765;(42/2/222 'y TORSS /R BLSr CRYSTZLS L7 L ToNNS SR Ay F-2-503
_GFA A . ’. ‘ 2 TORIS/ M. BLrM A SOLUITORS 141.6 TOMS, HE WRTER 23 & TONS/HE. A/H3
£.2-504 A- G 8.6 TOUS/ WO (NH L) 2 SOL 1) FOLY 7oA B30 Gor 1311 TOMS/HE. Rig) 2S04
7-HORI ZONTRL FILTERS 2G.BFOMT MO wWRTER TO.Ge 0.9/ JE. 1 TONS/HE. HLCOH )y
/5014 EACH. n ~ 223‘; FONS  HE wgraR
5 5 BLHP DRIVE €8CH C-2-503 A4-G 1435 _GLM ITRGE 1/
;/245‘722 Tiffijyzzzxﬂflc 2:502,SHEET F-z-30/ 57T-2-502 4-K SCrOoLl prSCRAEGE LS AR F-2-504A4-G 7- 5CEENW CONVEYOES
382 Fons e Liavoe //- STEAM JET REFRIGEKRATING UNITS 24°DIA. ¥ ZO" LONG
Boo TONS OF REFRIGEEAT ON EAIH I — 7500 CU.FT/HE. S0LI0S
o > IO HP DRIVE 55 PPH
——— Ce-2- 502 A-& — " o
—3 /1 -VACUOM CBYVSTALLIZERS
| EACH CRYSTALLIZING UNIT= 26 DIA. 4 v V /
ygu v
7-2-5174 I 7-2-524 4-6
~2-517,
o rz-5178 Y] I —>— - C-2-503 4-G o———————— D
o ° 7 2-517¢C SrEAM COOLING _TOWEL WATER %  —— o
© 4-25/7A-80 o] 158,000 L85/ HE | #7300 GPM. (@ 85°F o s N ¢ f
c2.504 o S reso | & /20 208 a — FROM 738 ,SHEET F-3-86/
-2 04-2-517¢-0 O 2 7.2.5/8 72.519 T e 20.7 TONS/HR. NH3 G633 GPM
8/°F £-2-5048 A-Z-517EF O 9 WATER EVAPORATED ];_‘_‘U - /41,6 TONS/HE, WATEE. - SP.GR-038!
F2-50€C 42517 G- O S4.8 TONS/HR, WATER a8 o
£-2:504 0 2-2-528 A-H
7o 2-5/17 A-0 A-2-517 A-H B-CENTRIFUGAL PUMPS
£-ALUM RESOLUTION TANKS 8- 5/DE ENTERING AGITATOES BOOSTER STEAM . 7 - OPERATING , (- SPARE —
30 MIN. RETENTION TIME /5= HP. DRIVE y EACH 202,500 LBS/WE,E T < 240 GPM, MAZIMUM
23,000 GAL. CAPACITY EACH ) | 100 P5/G | A re. 549 25iaﬁ g~ /,mo’pse;;//:/vgcﬁ —
/G’ DIA. x |5 HIGH Y ecwuns seevssce e 52) A-G Fo  HEAD ‘ —
FEDIG X 1 5THIGH 7- WASH 1104OR_LEcEI RS 72-524 A-G —]
£-2-50FA4-D FEED 70 ALUM CRYSTAL- ETECTOR k. RETELTIL TIME EAcH, 7- PRECIPITATION TANKS — L
LZ-509A-D LJECTOR z - 3
L.STEAM CoiLs Z/[ZATION — |1 57EAM BT Stimery £fcH 12 WIDE % 85 LONG x 30' DEER
828 S5Q. FT. ABEAS EACH Eod TONS/HR., L% UOR 2 1325 LEs K, coE 3t v 3- Hours RETENTION TIME
17,900,000 BTU/HR. 2553 GPM. SPGE- /26 & 100 316 ° gk sRuE o520 4-G L ] B-HORIZ. APRON CONMVEYORS (FLIGHTS ATTACHED)PER TANK £2500
— S L 2 TEE AL e /= INCLINED APRON CONVEYOR( FLIGHTS ATTACHED) PER TANG —
Tohs A BEAER T BT Tradl Emen] /2* WIOE x 80° LOoNG —G" FLIGHTS EACH
{-tm 02 o. 252248 3/ 5~ GRL CRPRCITY ERCH
_X-2- 504 p-25e f " T ar e
/- DISTEIBY TOE 2-C EMTRIVGRL RPUNMPS 31009 x GIHIGH
é- NN REFENTION TiAE S OPERRTINIG, /- SOREE FILTRATE |
z50 AL.cArPAC! BOGCO-F RN AP AL AT —_—— [E—
/lion DIl x B HIGH eo'.:re‘gﬂw CLER R TING \ B A I #97.4 TONS/HR., LIQUOR
SRGRL2e T - HRERTY SP.GR.~ /18 -/6BE GPM —
HO* AERD 7-2-525 [ E—
L g r2. 522 re 523 o
i Wy AmEE-LO » ] g g —
2.9 TOMSS M. A/ M 1
I /2 GPr
|1 SPGe ¢ 597
| | Ac- 2-502 Vp-2-502 v
I /- AR COMPRESSOR. /= VACOUN PurtP
. P - ooo CFA Zo,000
Woar rong 55 lary crlremrond L5944 ' 35855 Z50e oM
150.¢ TONS AT A HTEE /2 CEMTENYGRL Lung RS |
4_9'1 Fous) L. /A/ﬂ)" SOu /1-OPERST INVG, |- SPREES l
e TG ¢ Tovi/ e iz Fe00 GEr7 AP Iapiny |
2150 G R GE [/ Booo Ghr1 SLLERTIMG 1 _— 5
épéfizgz? 125 MR EgcH | | HOT WELL DISCHALGE
1
—+ ‘/;27 g;g éo/;\l//.rs/fg.,a;«éezse PE5264-8 £.E-5274-8 P-2-529 7-2- 525 P2-5304-8
7 - .
> /- CENTRIFUGAL PUMP LIQUID MNHy STORAGL TANK 2-CENTRIFUGAL PUMPS
52%5””@' ?§>7€QATING EHR. TOTAL "CAPACII™ /- OPERATING, /-SPARE
] ) SA GB~ O TOOO  GAL.CAPALITY /000 G LM, MAXIMUM
S/ °F 2- ce-ufe{—:f/i-‘.v: iw"ﬂ’f 2 Csur%«vﬂa /00" HEAD 15 HP. G DIAX 26! hiGH 830 @AM, OPERATING
e~ cr = — = %, L - O, Id
_———A /- OPERR T NG, |-IPREE 70 PLRRTIAG, J-SORE i/; gﬁEAg £ 15 HP EACH
[ 2.0 /O GPAT ppfX I AIIAT E65 GOr rmXsaziiag
ST O BT e o it
- n . A8 z SR Ge./ / 204 P £4: L2
pr2-5244- 8 L__'_HZ_L - 50" wEQD 50 Torel meds oy sz ae
12- CENTRIFUGAL PUM PS5 D Aglkfél%/‘l/zﬂ 45520527;/0/\/ coLUmMN
/- OPERATING, /-SPACE Cen x 7w
255 GPM., MAEXIATEM
212 GPM., OPERATING P Lrssag T-z-522 L2- 523
SAGR. /.28 70 HP EACH -CENTRIFUGAL PUNPS TIBTE TEAE WESH QUPE JTUEGE T A
oA S CPERATING, /- SPAEE Far, REFE S ous FIIE TS ey -
19, 200 GPM, MAXIMUM /a,aoo' G, P ERCH L300 GRL. CHROSC T
/{/,7%820 G/POM) OCLERAT ING [10 X x f10 DESR 8 x8'x O Deer
“hGe. -7 AMAMONIR _FROM k-2-50/, SHEET F-2-503
So' HEAD 350 HP EACH WaTd (100oR Feony .
_ - 23 6 TONS/HR., NH3
2 &8 alosy FHTER —
- - /59.G TOAMS / ME. N ITER
#9.2 Tou'3 ) HO.(MHe) s SO%
G.l&o TONS /Ml DL s
T/ gos !
SPGe. /S 3 2
:
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Ny Fy gt
~ FIRST AL(OH); FILTRATION ~ ~AL(OH )3 REPULPING~ ~ SECOND AL(OH,, FILTRATION ~ ~ AMMONIA RECOVERY ~
. = X-2-51 X-2-512 X-2:5/2 x2-5/4
I-SLURRY DISTRIBUTOR  1-wasH LIGUOR 1-WASH LIQUOR 1-WATER WASH
x-2-507 X-2-508 X-2-509 Z-MIN.RESIDENCE TIME DISTRIBUTOR DISTRIBUTOR DISTRIBUTOR
I-SLURRY %/ ?Jgfr‘f Ar;‘;sn IWASH LIQUOR 1,9 ; ;Y;aslfé Z ITOOI:?OR 4250 GAL. IfAPJ oITy Z-MIN. RESIDENCE TIME  2-MIN. RESIDENCE TIME 2-MIN. RESIDENCE TIME
| 2-MIN.RESI DISTRIBUTOR 7 °DIAM. x 9 7850 GAL.CAPACITY 2850 GAL. CAPACITY 2850 GAL. CAPACITY
FEED FROM T-2- S?MG?_;_%% 3450 GAL CAFACITY  2-MIN. RPESIDENCE TIME Z-MIN.RESIDENCE TIME B DIAM. % G B DIAM. x 8" 8 IAM. A8
434.2 TONS/HR SLURRY, 1435 o' DIAM x 7' 2800 5AL. CAPATITY 2800 BAL. CAFACITY
SPGR.-1.21 o' DIAM. % &' 9'DIAM. x &'
COMPOZITION
FREE NHz -23.6 TONS [HR. - -
NHg)2S g 1311 TONS/HR. X-2- 5/0 [
TE s | WASH LIQUOR
AL(O:'),_ 3G.1 TONS/HR. 1-FILTRATE WASH 795.6 TONSTHR. L IQUOR F/L TER FEED -
WATER- 243.4 TONS/HR. < LIQUOR DISTRIBYTOR 5.GTONS/HR. NHy 1153 GPM 481.2 10 K
2-MIN.RESIDENCE TIME { 3 " 4812 TONS/HR. TOTAL SLURRY e E VR
2800641 CAPACITY _U13-4 TONS/HR 504 SPGR.-1.0 9.2 TONSIHR NH;z 1774 GPM [ warer wast
9 DIAM. xG' i 24.2TONS/HR. S04 SP.GR.~1.09 - ’ 295 TONS/HR.,WATER
i - \ < l 1180 6PM
- - — o
X-2-508 X-2-509 X-2-510 hl el x-2-51 x-2-512 X-2-513 X-2-5/4
RESOLUTION LIGUOR ?Z;fo%f;&iru FILTERS
304.4 TONS/HR., LIQUOR ;
£2-5054-6 / O > M 15" DIAM. EACH
7-HORIZONTAL FILTERS 2.8 TONS/HR., N3 3HP DRIVE E4CH
15" DIAM. EACH .7 TONS/HR, SO+ SRER-1.02| A 1.5 HP SCROLL DISCHARGE A 4
3 HP DRIVE EACH o 227 - WET CAKE TOT-2-547, DWG. F-2-504
1.5 HP SCROLL DISCHARGE | 2-so4 L2:5394-£ Fo2 50GA-E 172.2 TONS/HR TOTAL WET CAKE
F-2-5054-G /-~CONYEYOR BELT 5 -WASH RECEIVERS COMPOSITION
i 24° % 200" LONG /- /lngA/?ESIDEN/CA; TIME * AL, 03 - 23.6 TONS/HR.
SHp 285 GAL . CAPAC/T) 504- TONS JHR.
: 2 - 4.0 NS JHR.
r-2-526 ¥ S0t %6 €2905 - NH; - 13 TOI'S/HR.
1~COMPRESSED ©) — O Q L #0-  130.8 TONS/HR.
AIR SURGE TANK | | £2-504 v v v y <2595 | !
5 ? Yy v y Y - cowvevor sELT DEEP WELL WATER
LD % 1T 72-5354 ‘ H STRIPPER FEED PN & 7P
EILTER CAKE 24" 200'LONG STRIPPER FEED 29 1500GPM@ 72°F
/7G. 8 JOMS/HR. TOTAL WET CAKE 5 HP 557 TONS/HR. TOTAL LIQUOR 72°F
-8 T - 1.2-5358 1258 TONS /HR.(MHy)z2 SO4
6.8 7TONS/HR. NH3 2062 GP,
17.4 ToN5/HR S04 4 7-2-5404-€ 23.G JONS/HR. NH3 GFPM y
X r2-535C ros3a | |rz-ssm - WASH RECEIVERS 407.GTONS/HR WATER SP.GR.~1.09|
1-2.52¢] F2-527 ~ A-2-5354-8 7-2-536 72-537 1-MIN. RESIDENCE TIME .
( A7 535CD *X X‘ 1-COMPRESSED F-VACOOM |T-2- 285 GAL.CAPACITY ) ’
4-2:535¢:D AIR SURGE TANK I SCRUBBER |538 3'DIAM. x &' 2
4 DIAM. x 17" ' 7'6% A-E 23.G TONSIHR. NH3
7-2-5284-6 72-5354-C A-2-535€-F 7 | i Tz-54/4-€ I 5
7-FILTRATE RECEIVERS 3-REPULPING TANKS | 5-WASH RECEIVERS
/-MIN.RESIDENCE TIME 5 \yN. RETENTION TIME TOTAL ] 1-MIN. RE SIDENCE TIME ———  50005¢.FT.
170 GALCARACITY  |0GSOGAL. CAP. EACH 285 GAL.CAPACITY I
Y 2-G"01AM. x5 12°DIAM. x /3’ A rzsed-e 3'DIAM. x ' | Kkz-501
J 5-FILTRATE RECEIVERS T AAAD
r2-5294-6 \ 1-MIN. RESIDENCE TIME 1-AAMONIA STRIPPING
LILTRATE 7 WASH RECEIvERS A-2:535A4-F L 285 GAL.CAPACITY wzgol | columm
252.8 TONS/HR. LIQUOR _ G- S/DE ENTERING AGITATORS J L5 . 5'DI4M. x 50
1-MIN. RESIDENCE TIME 3'DIdM. <&
{ 5.0 TONS/HRNH3 922 GPM 215 GAL.CAPACITY  75HP EACH
64.G TONS[/HR 504 SRGR.-1.09 2-G"DIAM. X&' FILTRATE —
'y A ’ A 299.G TONS/HR. TOTAL LIQUOR T A A 4 L
I I no.2 wo.1 F2-5304-G 5.GTONS/HR.NHy 1153 GPM bl s >
WASH WASH 7 = NasH RECEIVERS 13.4 TONSJHR. SOy SP.GR.-1.04 w03 EINAL WASH SOLUTION
LA ot 1-MIN. RESIDENCE TIME WASH 304.4 TONS/HR. LIQUOR H
.2 TONSJHR. LIQUOR ] ] 215 GAL.CAPACITY A Y 2.8TONS/HR. NH3 1200 GPM E—
// OTONS/HR NH;  1140GPM | 2-6"DIAM. <G’ 6.7 TONS [HR. SO4 SRGR.-1.02 - £-2.506
za 6 m/vs/me S04 spsp 1.07 [P o~ I e B THEAT EXCHANGER
I253/4-6 GI505Q.FT.
7 WASH RECEIVERS ¥ f N —
/-MIN. RESIDENCE TIME . STEAM
72-532 ' 7-2-533 | | 7-2-534 215 GAL.CAPACITY rosdz ) | 12543 \[45 000L85./HR.
26" DIAM. x G Pl
I ) [ ! I DEEPWELL WATER @15 P3IG6
| : Pt 2600GPM @ 72°F
: :
,,,,, N { [t | £-2-507
AC-2-503 _ vP-2-503 Ac-Z-504 vP-2-504 I-HEAT EXCHANGER
1-AIR COMPRESSOR  1-VACUUM PUMP 1-AIR COMPRESSOR | ~VACUUM PUIP GGO0SQ.FT.
3000 cFm 20,000 CFM 2000CFM, /5,000 CFM B
375 HP 750 HP 250HP 56O HP
J —— — '7 Iy -
U b L7 L 1Ly
< = P-2-5394-8
. - 2 533 A4- -2-5354-8 | P-2-5364-8 |p2-5374-8 | P 2-CENTRIFUGAL PUMPS  p.o. -
p2-5314-8 | p-2-5324-8 | p-25334-8 o p-2-5354-8 3 /- OPERATING, 1-SPARE P2-5394-8
- FILTRATE - {2255 GPM, MAX.
r-2-532 T-2-533 7-2-534 557 TONS/HR. LIQUOR L-_JEE T-2-543 254 | 1880 GPM,0PERATING
1-FILTRATE SURGE TANK 7 WASH SURGE TANK 1-WASH SURGE TANK 725.8 TONS/HR.(NHy)2 504 1- FILTRATE SURGE TANK 1~ WASH SURGE TANK /= WASH SURGE TANK SP.GR.~1.14 49.2TONS/HR. (NHq); SO4
5 MIN. RESIDENCE TIME 2MIN. RESIDENCE TIME 2 M{N. RESIDENCE TIME 23.G6 TONS/HR. NH3 206 2 GPM 5-MIN. RESIDENCE TIME  S-AMN. RESIDENCE TIME  5-MIN. RESIDENCE TIME e »i I00'HEAD, 75 HPEACH 719 GPM  SRGR.-1.14
12/200 GAL. CAPACITY | 7000 GAL.CAPACITY 7000 GAL.CAPACITY 407.GTONS/HR. WATER SP.GR ~1.09 7000 GAL. CAPACITY 7O00GAL. CAPACITY 7000 ~AL. CAPACITY ‘,_
1'%t1'x 14’ DEEP } 10'x10'x JO' DEEP 10'=10"% 10' DEEP 10'% 10'%I0°DEEP 10'%10" x10' DEEP 10'x10'x 10" DEEP
Y . £ ———— S ——— » 2/2°F
p-2-53/14 8 P-2-532A-8 £-2-5334-8 P-2-534A-8 12545 P2 535A-8 P2-5364-8 £-2-537A-8 P-2-5384-8
Z-CENTRIFUGAL PUMPS  Z2-CENTRIFUGAL PUMPS — Z-CENTRIFUGAL PUMPS 2 CENTRIFUGAL PUMPS I WASH SURGE TANK 2-CENTRIFUGALPUMPS — Z-CENTRIFUGAL PUMPS — 2- CENTRIFUGAL PUMPS ZCENTRIFUGAL PUMPS ;’g_g‘;’v giv""ss z‘g’afz:"o‘ TN 10
1~ OPERATING, 1-SPARE 1-OPERATING ,i-SPARE  1-OPERATING, I-SPARE 1-OPERATING, I-SPARE S MIN. RESIDENCE TIME I-CPERATING, 1-SPARE — 1-OPERATING , 1-SPARE 1- OPERATING, I-5PARE 1-OPERATING, /- SPARE 298 TONSIVE B
2440 GPM, MAX. 1390 GPM , MAX. 1390 GPM,MAX. 2130 GPM,MAX. 7qoo GAL. CAPACITY 1385 GPM, MAX. 144G GPA, MAX. 1930 GPM, ;141 1420 GPM, MAX 7%6.6 70/\/5/;/ WATER 1161 GPM
206 26PM, OPERATING 11GO GPM,OPERATING 116 GPM,OPERATING 1774 GPM, OPERATING /0'x 10" x |0 ' DFEP 1153 GPM,OPERATING — 12CO GPM,OPERATING 1190 GPM, OPERATING 1180 GPM,0PERATING 1.1 R (MHa)2 504 SP.GR.-1.14
SPGR.-1.09 SPGR.-1.06 SPGR -1.04 SPGR.-1.09 SP.GR.~1.04 SP.GKk.-1.02 SP. §E.-I.OI SP.GR.-/.0
50'HEAC, S5OHP EACH — 50'HEAD, 3OHP EACH BSO'HEAD, 30 HP EACH 50" HEAD, 40 HP EACH SC HEAL , SCHP EACH SC'HEAD , 3O0HP EACH LO'HEAD, 3CHP EACH SO'HEAD , 30HP FACH 33
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N G —

r2-546

£-2-508

—

£-2-508
/- FUEL OIL SUCTION HEATEE
400 3@. T

— CALCINING & COOLIN G —

FEED 7o CALCINERS
#8.8 TONS/ HR. SOLIDS
CoOMPOS!T/ON

47; 03
504

AH3
CHEMICAL M3 0

FREE Hzo

23.5 ToNS/HR-
4.0 TONS/MHR.
O. 4 TONS/HE.

/2.5 TONS/HR.
O 4 TOMS/HR

/

— STORAGE & SH/PPING —

CALCINER LFFLUENT
7Z. TONS/HR. WATER
TONS/MR . Alz O3
TONS/HE. 503
TONS/HR. O2
TONS[HR. NH;

oo o
g ™

>

L-P 540 7-2-546
CENTRIFUGAL PUMP FUEL O/L S7ORAGE TANK
250 GPM MAXIMUM 30, 000 GAL. cAP.

SP. GR.-0.37 17 DIA. X 18" HIGH
150" HEAD /5 HA

<

P-2-541A-£&
5-ROTARY GEAR PumPs
4-OCPERATING, /-~ SPARE
17-GPM, MAX. EACH "
14-G PM OPERATING
SP. GR.-0.97
75 HEAD /= HP. ELcH

FEER TO DRYERS FROM F-2-50G,0WE F-2-503
172.2 7oNS/#HR. TOTAL WET cAxE

CoOMPO St T/oN

LYy

/\ /[

AL203 236 TONS/HR. PRYER £FFLUENT
Soa 4.0 ToNS/HE. /30.€ TONS/HE IWATER
AN H3 1.3 TONS/HR. 0.9 TONS/HR. NH3
Ha O 130.8 7ONS/HE. .1 TONS/HP. Al 03
¢-2-506
— & 2-506 B-2-500 A- L (]
Q —  —— O BELT conVEYOR 12-CENTRI FUGAL BLOWERS
24" WIDE x 16 O°LONG 200 HP. EACH
7.5 HP. DRIVE
5 HP. TRIPPER
J—
7-2-547

DC-2-5004-£
12- DUST COLLECTING SYSTEMS
/2 CYCLONES PER SYSr&as

FUEL o1t 1
2810 GaL /e SunkERC |

7-2-547
DRYEE FEED BIN
12- CONE BOTTOMS W/ITH BIN FEEDEES
B-HOUR STOEBAGE CAPACITY
18'x 20" DEEP x [ 80 LONG

240%

c-2-507

2-2-500

4-2-500

I-BUCKET ELEVATOR
S HP DRIVE

¢-2 508

T-2-548

c-2-508
BELT CONVEYOR
24" WIDE x PO" LONG
3 HP.DEIVE

LUEL O/t To CALCINER

707 GAL./HR., BUNKER -& J\N

7-2-548
/-~ CALC/NER FEED BIN
/- CONE BOTTOM WITH BIN FEEDER
/- HouE STORAGE CAPAciTy
/0% /I'x 137 LONG

B-2-502
CENTRIFUGAL BLOWER
250 HP

¢-2-50/
1-DUST COLLECT ING SYSTEM
18- CYCLONES

C-CESTELF

20 HP.EACH

L-2-50/ #-8
1 OPERATING , /- SPARE

0-2:500 A-L
/2-ROTARY DRYERS
B'O14. x B0’ LONG
200" WP DRIVE EACH

<-2-507
BELT CONVEYCE
BO” WIDE x Ho0' LONG
5 HP DRIVE

0-2- 50/
] - ROTALY CALCINER
B-G" DIA. x 250 LONG
PedO HP. DRIVE 5

£-2-502
/- ROTARY CoOLEE
8-6" DIA.x 50'LONG

SOMP DRIVE

DRAG CONVEYOR
/4" WIDE X | 40°LONG
3 HP. DRIvE

L-2-50/ caLey, PR
BUCKET ELEVATOR 23.4 JONS/HR. AL; 0y
T HP DRIVE CoMPOSITION
FezO3 0.017 %
5,0z 0.02/ Ze
P05 0.00/5 %%
702 0.005 7
Nao -
i-2-50/ cao ool 7
—_— WATER ABSORPTION /-0 %
o /
o
h \
® “
c-2-5/0
—_— CONVEYDL BELT
Jdn] Q — D Ja'wibEx 725" LonG
J NP. DRIVE
3 HP TRIPPER
g DN
b
[Vl al
t T-2-5948 A-C
a
Jp
dh
N
e
K
Y \,
DN ELS
Jdp
4 n
8ox CAR
T || EE |
4007, [V a}
c-2-509 (3
c-2-509 7-2-549 4-C

3-5TORAGE S1L05
I-WEEK TOTAL CAPACITY
30" DIA. X 75 HIGH, EACH
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BUCKETY ELEVATOR
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ROTARY CALCINEER

<-2-509

/DRAG CONVEYOR,

L-z-500

<-2-507

BUCKET ELEVATOR

/;ELT CONVEYOR

D-2- 500 A-L
1z- ROTARY ORYERS

+H+t

I+

P
J1TT
H++

-

ok
e wani

—+

E-2-50%
ROTARY cooLER

FUEL OIL STORAGE

—

b
2
10
lo
m
©

ﬁ
|

!

=

''''' == I

_J]

—<-2- 5085
BELT CONYEYQOES

FZ5OS

1 |

>

KW
V

n
0
rS
n
.\
N
0
i8]
w

T

T
[

b4

1

T
o

- B

{

| T-2-524 C
(o] c “

]

1 1-2-524 D

w D o l

] 2-524

[ T E

T-2-524 F

-F K-2-501 . F . - E
— 254 G @ @@
[N éﬂﬂﬂ L c.z-508 s & j
oo =
OFEICE
™

r-2-508
Liauor SETTULING
TANK

F
F
%
‘%
F:
%
17

i

.

h@.m

1

=

fm

-
~

I
I

1
I
|

1
I
b
1

T
1
m

| IR

U1 Il L/ ]
I.2-547 - 506
DISTRIBUTOR STORAGE TANK BELT_ConvEYOR
~
-

F———CR-2-

Ao ]
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E-2-500 A-F
G EerAusegs

. .‘ .‘

E-STRINGS TRIPLE EFFEC]

_EVAPORATOR.S

Sl

5J-2-50

2- STEAM-JET REFRIGERATING

UNITS

~-F2- 500 A-D

4-CRYSTALLIZING
TANKS

CR-2:502 A-K
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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--

Installed
Cost

$ 42,820
42, 820
217, 080
817, 000
817, 000
87, 000
87, 000
80, 400
35, 850
20, 755
20, 755

115, 650
19, 550
19, 550
66, 250

4,840

No.
Item No. Items Description
A-1-b10A-H 8 Agitators, 25 hp.
A-1-517A-H 8 Agitators, 25 hp.
A-1-535A-F 6 Agitators, 15 hp.
AC-1-500 1 Air compressor, 6000 cfm, 750 hp.
AC-1-501 1 Air compressor, 6000 cfm, 750 hp.
AC-1-502 1 Air compressor, 6000 cfm, 750 hp.
AC-1-503 1 Air compressor, 6000 cfm, 750 hp.
AC-1-504 1 Air compressor, 4000 cfm, 500 hp.
C-1-5600 1 Weigh conveyor belt, 18"x 300", 5 hp.
C-1-501 1 Belt conveyor, 36" x 200', 10 hp.
C-1-502 1 Belt conveyor, 36" x 200!
C-1-503A-M 13 Screw Conveyors, 24" x 30', 10 hp.
C-1-504 1 Belt conveyor, 30" x 200', 10 hp.
C-1-505 1 Belt conveyor, 30" x 200', 10 hp.
C-1-506 1 Belt conveyor, 30" x 350', 15 hp.
C-1-508 1 Belt conveyor, 24" x 25', 5 hp.
C-1-507 1 Belt conveyor, 24" x 400', 10 hp.
C-1-510 1 Belt conveyor, 18" x 250', 5 hp.
C-1-509 1 Belt conveyor, 18" x 140', 5 hp.
CR-1-500A-L 12 ( CrystalliZers, 26" dia. )
E-1-501A-L 12 (  Heat Exchangers )
P-1-509 A-O 15 ( Circulating Pumps )
P-1-510 A-0O 15 (  Slurry Pumps )
CR-1-501A-T 20 Vacuum crystallizers, 26' dia.
CR-1-502A-V 22 Vacuum crystallizers, 26' dia.
D-1-500 A-X 24 Rotary Dryers, 8' dia. x 80!
DC-1-500A-X 24 Dust collectors,
B-1-500A-X 24 Centrifugal blowers, 200 hp.
D-1-501 1 Rotary calciner, 10' dia. x 300', 75 hp.
DC-1-501 1 Dust collectors ‘
B-1-502 1 Fan, 300 hp.
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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.
Item No, TItems

E-2-509
-1-501A-B
-1-500A-F
-1-502A-D
-1-503A-D
-1-504A-D
-1-505
-1-506
-1-507
1-508A-B
-1-500A-F
-1-500A-C
-1-b01A-P
-1-502A-7J
-1-503A-M 13
-1-504A-M 13
-1-b05A-M 13
-1-506A-J
-1-500
-1-501
-1-
-1-
-1-
-1-
-1-
-1-
-1-
-1-
-1-
-1-
-1~
-1~
-1-
-1~
-1-
-1~
~1-
~1-
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500
501
500A-D
501A-D
502A-D
503A-C
504A-C
505A-C
506A-F
507A~B
511A-E
508A-F
512A-C
513A--C
514A-B
b16A-B
-51T7TA-TU
515A-B
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Description

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. 1.
Condenser, 3,400 s, f.
Reboiler, 12,300 s. f.
Cooler, 13,200 s. 1.
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.
Horizontel 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, 225 hp.
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, 125hp.
Pumps, 7580 gpm, 100 hp.
Pumps, 1708 gpm, 300 hp.
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Installed
Cost

$ 181, 860
18,130
414, 600
90, 000
29, 000
8, 500
13, 500
48, 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
208, 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
308, 700
56, 000



a. Process Equipment -- 450 Ton Unit--Continued

No. In stalled

Item No, Items Descr iption Cost

P-1-518A-TU 21 Pumps, 212 gpm, 10 hp. $ 59,925
P-1-519A-F 6 Pumps, 18, 750 gpm, 350 hp. 177, 000
P-1-620A-C 3 Pumps, 1485 gpm, 50 hp. 20, 780
P-1-521A-C 3 Pumps, 760 gpm, 20 hp. 12, 390
P-1-522A-B 2 Pumps, 5106 gpm, 150 hp. 37, 600
P-1-523A-W 23 Pumps, 8000 gpm, 125 hp. 397, 900
P-1-524A-W 23 Pumps, 212 gpm, 10 hp. 65,675
P-1-525A-F 5 Pumps, 19,150 gpm, 375 hp. 150, 000
P-1-526A-C 3 Pumps, 1685 gpm, 50 hp. 20, 780
P-1-627A-C 3 Pumps, 719 gpm, 20 hp. 11, 490
P-1-528A-N 14 Pumps, 200 gpm, 5 hp. 23, 590
P-1-529 1 Pump, 1000 gpm, 25 hp. 2,730
P-1-530A-B 2 Pumps, 1660 gpm, 30 hp. 7, 380
P-1-531A-C 3 Pumps, 2035 gpm, 50 hp. 22, 080
P-1-532A-C 3 Pumps, 1160 gpm, 30 hp. 17,100
P-1-533A-C 3 Pumps, 1160 gpm, 30 hp. 17,100
P-1-534A-B 2 Pumps, 3549 gpm, 75 hp. 22, 040
P-1-535A-C 3 Pumps, 1200 gpm, 30 hp. 17,100
P-1-536A-C 3 Pumps, 1200 gpm, 30 hp. 17,100
P-1-537A-C 3 Pumps, 1190 gpm, 30 hp. 17,100
P-1-538A-C 3 Pumps, 1180 gpm, 30 hp. 17,100
P-1-539A-B 2 Pumps, 3760 gpm, 150 hp. 27, 700
P-1-540 1 Pump, 500 gpm, 25 hp. 2, 430
P-1-541A-1 9 Pumps, 13 gpm, 1 hp. 12, 420
P-1-542A-B 2 Pumps, 1576 gpm, 100 hp. 21, 520
SJ-1-500A-B 2 Steam Jet Refrigeration Units, 2400 tons 349, 000
SJ-1-b01A-T 20 Steam Jet Refrigeration Units,860tons 1,410, 000
SJ-1-b02A-V 22 Steam Jet Refrigeration Units, 800tons 1,477, 000
T-1-500A~D 4 Crystallizers, 250, 000 gals. 590, 000
R-1-500A-D 4 Rake mechanisms, 50' dia., 15 hp. 64, 120
T-1-501 1 Feed Tank, 60, 000 gals, 46, 200
T-1-502 1 Compressed air receiver 5'6 x 18! 2, 050
T-1-503 1 Vacuum scrubber, 9' x 20! 3, 200
T-1-504 A-P 16 Filtrate Receivers, 117 gals. 19, 200
T-1-505A-P 16 Wash Receivers, 117 gals. 19, 200
T-1-506 A-B 2 Filtrate Surge Tanks, 5000 gals. 9, 400
T-1-507A-B 2 Wash Liquor Surge Tanks, 5000 gals. 9, 400
T-1-508 1 Settling Tank, 500, 000 gals. 179, 000
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a. Process Equipment--450 Ton Unit--~
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~1 -518

-519

-520A-M
-9521A-M
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Continued

Description

Rake mechanism, 25 hp.

Filtrate surge tank, 28, 000 gals.
Alum Redissolving tanks, 50, 000 gals.
Compressed Air Receiver, b5'6" 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 Recelvers, 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' 1g. x 30' deep
Liquid NHg Storage Tanks; 76,000 gals.

Compressed Air Tank, 5'6 dia. x 18'
Vacuum Scrubber, 9' dia. x 20!
Filtrate Receivers, 2'6 x b'

Filtrate Receivers, 2'6 x 8'

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 gais.

Dryer Feed Bin & Feeders,15' w x 20' x360' 1g.
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Installed
Cost

$ 16, 740
28, 040
156, 400
2, 050
3, 900
40, 700
16, 200
15, 600
9, 400
158, 600
2, 050
3, 900
41,700
18, 200
15, 200
9, 200
5, 074, 050
97, 000
2, 050
3, 900
16, 300
17, 600
17, 600
17, 800
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



a. Process Equipment -~ 450 Ton Unit -~ Continued

No. Installed

Item No, Items Description Cost
T-1-548 1 Calciner Feed Bin,14' w x 14' d x 14' 1q. ¥ 21,600
T-1-549A-F 6 Storage Silos, 30' dia. x 75' high 5563, 800
VP-1-500 1 Vacuum pump, 40, 000 cfm, 1500 hp. 120, 750
VP-1-501 1 Vacuum pump, 40, 000 cfm, 1500 hp. 120, 750
VP-1-502 1 Vacuum pump, 40, 000 cfm, 1500 hp. 120, 750
VP-1-503 1 Vacuum pump, 40, 000 cfm, 1500 hp. 120, 750
VP-1-504 1 Vacuum pump, 30,000 cfm, 1250 hp. 104, 200
X-1-500A-B 2 Slurry Distributors, 35000 gals, 21, 400
X-1-501A-B 2 Wash Liquor Distributors, 1800 gals. 13, 200
X-1-502A-B 2 Slurry Distributors, 5150 gals. 24, 400
X-1-503A-B 2 Wash Liquor Distributor, 1820 gals. 13, 200
X-1-b515A-B 2 Liquor Distributors, 2825 gals. 9, 700
X-1-504A-B 2 Distributors, 6250 gals. 25, 400
X-1-505A-B 2 Distributors, 5600 gals. 24, 400
X-1-506A-B 2 Wash Liquor Distributors, 1725 gals. 13, 200
X-1-507A-B 2 Slurry Distributors, 3450 gais. 16, 400
X-1-508A-B 2 Wash Liquor Distributors, 2800 gals. 14, 400
X-1-509A-B 2 Wash Liquor Distributors, 2800 gals. 14, 400
X-1-510A-B 2 Wash Liquor Distributors, 2800 gals. 14, 400
X-1-511A-B 2 Slurry Distributors, 4250 gals. 18, 400
X-1-512A-B 2 Wash Liquor Distributors, 2850 gals. 15, 400
X-1-513A-B 2 Wash Liquor Distributors, 2850 gals. 15, 400
X-1-514A-B 2 Water Wash Distributors, 2850 gals. 15, 400
Piping, Valves, & Fittings 6, 915, 000

Hangers, 100, 0G0

Insulation 35, 000

Lighting, Yard Units 80, 000

Painting 90, 000

Power Centers 240, 000

Instruments & Controls 1, 000, 000

SUB TOTAL $49, 279, 171
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b. Structures -- 450 Ton Unit
(30'w x 360'x 40')

Calciner & Rotary Cooler Building,(15' w x 120" x 40' ) $ 217,000

Rotary Dryer Building, 120' w x 330' 1g x 40' high 681, 000

Filter Building, 60' w x 330' 1g. x 60' high 510, 000
Filter Building, 90' w x 520' 1g. x 60'high

30" w x 200" 1g. x 44' high 1, 322, 000

SUB TOTAL $ 2,730,000

c. Engineering & Construction Costs--450 Ton Unit

Construction Supplies, 4% of labor $ 261,000
Insurance & Taxes, 8% of labor 522, 000
Supervision & Field Office, 12% of labor 783, 000
Use of Construction Equipment and

Temporary Construction 5% of labor 326, 000
Engineering & Drafting )

Process Engineering )

Engineering Administration ) 4, 000, 000
Purchasing, Inspection & Expediting 500, 000
Contingency, 10% 5, 840, 117
Engineering--Contractor Fee, 4% 2, 336, 712

SUB TOTAL $ 14, 568, 829
450 TON UNIT CAPITAL COST ESTIMATE TOTAL $ 66, 578, 000

o0



IV. ECONOMIC EVALUATION

A, DETAILED CAPITAL COST ESTIMATE

1. ALUMINA RECOVERY SECTION ~- 225 Ton Unit

a. Process Equipment --

WNo.
Item No. Items Description
A-2-510 A-H 8 Agitators, 15 hp.
A-2-517A-H 8 Agitators, 15 hp.
A-2-535A-F 6 Agitators, 7.5 hp.
AC-2-500 1 Air compressor, 3000 cfm, 375 hp.
AC-2-501 1 Air compressor, 3000 cfm, 375 hp.
AC-2-502 1 Air compressor, 3000 cfm, 375 hp.
AC-2-503 1 Air compressor, 3000 cfm, 375 hp.
AC-2-504 1 Air compressor, 2000 cfm, 250 hp.
C-2-500 1 Weight conveyor belt, 18" x 300!
C-2-501 1 Belt conveyor, 24" x 200'
C-2-502 1 Belt conveyor, 24" x 200"
C-2-503A-G 7 Screw conveyors, 24" x 20!
C-2-504 1 Belt conveyor, 24" x 200"
C-2-505 1 Belt conveyor, 24" x 200'
C-2-506 1 Belt conveyor, 24" x 160’
C-2-507 1 Belt conveyor, 20" x 400!
C-2-508 1 Belt conveyor, 24" x 20!
C-2-509 1 Drag conveyor, 14"x 140'
C-2-510 1 Belt conveyor, 14" x 125'
CR-2-500A-F 6 ( Crystallizers, 26' dia. )
E-2-501A-F 6 ( Heat Exchangers )
P-2-509A-1 9 Circulating Pumps, )
P-2-510A-1 9 | Slurry Pumps )
CR-2-501 A-J 10 Vacuum crystallizers, 26' dia.
CR-2-502A-K 11 Vacuum crystallizers, 26' dia.
D-2-500A-L 12 Rotary Dryers, 8' x 80'
D-C-2-500A-1, 12 Dust collectors, 12 cyclones
B-2-500A-L 12 Centrifugal blowers, 200 hp.
D-2-501 1 Calciner, 8'6" dia, x 250', 40 hp.
DC-2-501 1 Dust Collector, 12 cyclones
B-2--502 1 Fan, 250 hp.
BE-2-509 1 Rotary cooler, 50 hp.

ol

Installed
Cost

> 36, 140

36, 140
20, 430
54, 600
54, 600
54, 600
54, 600
48, 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, 008, 500
2, 225, 600
2, 520, 000

396, 000
325, 200

387, 280

24, 000
23, 700
112, 060



a. Process Equipment -- 225 Ton Unit -~ continued

No.
Ttem No. Items Description
B-2-501A-B 2 Blowers, 20 hp.
E-2-b00A-F § Heat exchangers, 5, 525 s.f.
E-2-502A-D 4 Cooling coils, 10, 500 s. f.
E-2-503A-D 4 Heating coils, 3100 s, {.
E-2-504A--D 4 Steam coils, 838 s.f.
E-2-505 1 Condenser, 1700 s. 1.
E-1-506 1 Reboiler, steam, 6150 s. {.
E-2-507 1 Cooler, 6600 s.f.
E-2-508 1 Fuel oil suction heater, 400 s. f.
EV-2-b00A-C 3 Evaporators, 26' dia.
F-2-500A-B 2 Continuous centrifuges, 89 tph, 50 hp.
F-2-501A-H 8 Horizontal filters, 15' dia., 3 hp.
F-2-502A-E 6 Polishing filters, 1304 s.f.
F-2-503A-G 7 Horizontal filters, 15' dia., 3 hp.
F-2-b04A-G 7 Horizontal filters, 15' dia., 3 hp.
F-2-505A-G 7 Horizontal filters, 15' dia., 3 hp.
F-2-506A-E 5 Horizontal filters, 15' dia., 3 hp.
K-2-500 1 Ammonia absorption column, 9'6"x50!
K-2-501 1 Ammonia stripping column, 5' x 50!
L-2-500 1 Bucket elevator, 40. 8 tph, 5 hp.
L-2-501 1 Bucket elevator, 23.4 tph, 5 hp.
P-2-500A-C 3 Pumps, 18, 750 gpm, 200 hp.
P-2-501A-C 3 Pumps, 16, 750 gpm, 200 hp.
P-2-502A-C 3 Pumps, 14, 900 gpm, 175 hp.
P-2-503A-C 3 Pumps, 5625 gpm, 125 hp.
P-2-b04A-C 3 Pumps, 723 gpm, 25 hp.
P-2-500A-C 3 Pumps, 6175 gpm, 150 hp.
P-2-b06A-F 6 Pumps, 1445 gpm, 30 hp.
P-2-b07A-B 2 Pumps, 1498 gpm,. 50 hp.
P-2-508A-C 3 Pumps, 845 gpm, 20 hp.
P-2-511A-C 3 Pumps, 12, 800gpm, 250 hp.
P-2-512A-B 2 Pumps, 840 gpm, 25 hp.
P-2-513A-B 2 Pumps, 740 gpm, 20 hp.
P-2-b14A-B 2 Pumps, 53 gpm, 3 hp.
P-2-515A-B 2 Pumps, 2353 gpm, 150 hp.
P-2-516A-B 2 Pumps, 2353 gpm, 60 hp.
P-2-b17A-K 11 Pumps, 7580 gpm, 100 hp.
P-2-b18A-K 11 Pumps, 212 gpm, 10 hp.

52

Installed
Cost

$ 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



a. Process Equipment -- 225 Ton Unit -- Continued
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J-2-500A-B
J-2-501A-7
J-2-502A-K
-2-500A-D
-500A-D
-501

-502

-503
-504A-H
-505A-H
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o07
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-2

No.

—
s,
®
8
19)]

NN FEDNMDNDDNDW
DN DN

Pumps,
Pumps,
Pumps,
Pumps,
Pumps,
Pumps,
Pumps,
Pumps,
Pumps,
Pumps,
Pump ,
Pumps,
Pumps,
Pumps,
Pumps,
Pumps,
Pumps,
Pumps,
Pumps,
Pumps,
Pumps,

Description

23, 450 gpm, 450 hp.

1485 gpm, 50 hp.
760 gpm, 20 hp.
2552 gpm, 75 hp.
8000 gpm, 125 hp.
212 gpm, 10 hp.

15, 950 gpm, 350 hp.

1685 gpm, 50 hp.
719 gpm, 20 hp.
200 gpm, 5 hp.
500 gpm, 15 hp.
830 gpm, 15 hp.
2062 gpm, 50 hp.
1160 gpm, 30 hp.
1160 gpm, 30 hp.
1774 gpm, 50 hp.
1153 gpm, 30 hp.
1200 gpm, 30 hp.
1190 gpm, 30 hp.
1180 gpm, 30 hp.
1880 gpm, 75 hp.

Pump, 250 gpm, 15 hp.

Rotary gear pumps, 14 gpm, 1 hp.

Pumps,

Steam Jet Refrigeration Unit, 1200 tons
Steam Jet Refrigeration Unit, 860 tons
Steam Jet Refrigeration Unit, 800 tons

788 gpm, 50 hp.

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.
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Installed
Cost

$ 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



a. Process Equipment -~ 225 Ton Unit - Continued

Item No,
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Description

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 liguor receivers, 132 gals.
Filtrate surge tank, 10, 000 gals.
Wash liquor surge tank, 4, 300 gals.
Precipitation tanks, 12' x 85' x 30'

Liquid NHg 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.
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Installed
Cost

$ 11,970
16, 640
108, 600
1,800
2, 800
21, 700
9, 100
7, 600
4, 700
102, 000
1,800
2, 600
22, 400
8, 800
7, 600
4, 600
2, 729, 680
97, 000
1,800
2, 600
8, 400
9,100
9, 100
9, 100
9, 100
8, 100
8, 100
76, 000
1,800
2, 600
15, 350
15, 350
15, 350
15, 350
8, 100
8, 100



a. Process Equipment -- 225 Ton Unit -- Continued

No. Installed

Item No, Items Description Cost
T-2-544 1 Wash surge tank, 7000 gals. $ 6,100
T-2-545 1 Wash surge tank, 7000 gals. 6, 100
T-2-546 1 Fuel oil storage tank, 30, 000 gals. 5, 900
T-2-547 1 Dryer feed bin, 15' x 20' x 180" 193, 000
T-2-548 1 Calciner feed bin, 10'x 11' x 13! 13, 300
T-2-540A-C 3 Storage silos, 30' x 75! 284, 000
VP-2-500 1 Vacuum pump, 20, 000 cfm, 750 hp. 77,200
VP-2-501 1 Vacuum pump, 20, 000 cfm, 750 hp. 77, 200
VP-2-502 1 Vacuum pump, 20, 000 cfm, 750 hp. 77, 200
VP-2-503 1 Vacuum pump, 20, 000 cfm, 750 hp. 77, 200
VP-504 1 Vacuum pump, 15, 000 cfm, 560 hp, 65, 600
X-2-500 1 Slurry distributor, 3500 gals. 10, 700
X-2-501 1 Wash liquor distributor, 1800 gal. 6, 600
X-2-502 1 Slurry distributor, 5150 gals. 12, 200
X-2-503 1 Wash liquor distributor, 1820 gals. 6, 600
X-2-515 1 Liquor distributor, 2825 gals. 9, 700
X-2-504 1 Distributor, 6250 gals. 12, 700
X-2-505 1 Slurry distributor, 5600 gals. 12, 200
X-2-506 1 Wash liquor distributor, 1725 gals. 8, 600
X-2-507 1 Slurry distributor, 3450 gals. 8, 200
X-~2-508 1 Wash liquor distributor, 2800 gals. 7, 200
X-2-509 1 Wash liquor distributor, 2800 gals. 7, 200
X-2-510 1 Filtrate wash liquor distributor, 2800 gals. 7,200
X-2-511 1 Slurry distributor, 4250 gals. 9, 200
X-2-512 1 Wash liquor distributor, 2850 gals. 7,700
X-2-513 1 Wash liquor distributor, 2850 gals. 7,700
X-2-514 1 Water wash distributor, 2850 gals. 7, 700

Piping, valves & fittings 4, 200, 000

Hangers, 695, 000

Pipe Insulation 22, 000

Lighting, Yard Units 40, 000

Painting 80, 000

Power Centers 170, 000

Instruments & Controls 690, 000

SUB TOTAL $ 26,891, 860
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b. Structures -- 225 Ton Unit

Rotary Dryer Bldg., 72' x 180" x 40' high $ 222,000
Rotary Calciner Bldg., 30" x 270" x 40' high

15' x 90" x 40! high 118, 000
Filter Bldg. 60' x 210' x 60' high 325, 000

Filter Bldg. 90' x 240' x 60" high
30" x 135" x 44' high 834, 000

SUB TOTAL $ 1,299,000

C. Engineering & Construction Costs

Construction Supplies, 4% of Labor $ 148,922
Insurance & Taxes , 8% of Labor 297, 844
Supervision & Field Office, 12% of Labor 444, 766
Use of Construction Equipment and

Temporary Construction, 5% of Labor 136, 103

Engineering & Drafting
Process Engineering

Engineering administration 3, 550, 000
Purchasing, Expediting & Inspection 290, 000
Contingency 10% of Total 3, 306, 049
Engineering- Contractor Fee 4% of Total 1, 322, 456

SUB TOTAL $ 9,408,140

225 Ton Unit---CAPITAL COST ESTIMATE TOTAL $ 37,689, 000



1V. ECONOMIC EVALUATION

A, DETAILED CAPITAL COST ESTIMATE

1. ALUMINA RECOVERY SECTION--100 Ton Unit

a. Process Equipment--

Item No.,

A-3-510A-H
A-3-51TA-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
-3-503A-C
-3-004
-3-505
-3-506
-3-507
-3-508
-3-509
-3-510
CR-3-500A-F
E-3-501A-F
P-3-509A-1
P-3-b10A-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

Qoo n

No.
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Items

S~ N~

Description

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.

o7

Installed
Cost

24,190
217, 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
8, 570

1, 030, 000

1, 010, 000
1, 010, 000
1, 050, 550
185, 000
135, 500
219, 100
13, 000
13, 400



a. Process Equipment -- 100 Ton Unit -- Continued

No.
Item No. Items Description
E-3-509 1 Rotary cooler, 7' dia. x 50 1g, 25 hp.
B-3-501A-B 2 ‘Blowers, 10 hp.
E-3-500A-F 6 Heat Exchangers, 2450 s.f{.
E-3-502A-D 4 Cooling coils, 4,660 s. f.
E-3-503A-D 4 Steam Coils, 1380 s. f.
E-3-504A-D 4 Steam Coils, 490 s. {.
E-3-505 1 Condenser, 755 s.f.
E-3-506 1 Reboiler, 2740 s. f.
E-3-507 1 Cooler, 2940 s. f.
E-3-508 1 Fuel o0il suction heater, 180 s. f,
EV-3-500A-F 6 Evaporators, 12'3" dia.
F-3-500 1 Centrifuge, 39.6 tph, 50 hp.
F-3-501A-D 4 Filters, 15' dia., 3 hp.
F-3-503A-C 3 Filters, 15' dia., 3 hp.
F-3-502A-D 4 Filters, 1304 s, f
F-3-504A-C 3 Filters, 15' dia. , 3 hp.
F-3-505A-C 3 Filters, 15' dia. 3 hp.
P-3-506A-C 3 Filters, 15' dia. 3 hp.
K-3-500 1 Ammonia absorption column, 6'6"x 50
K-3-501 1 Ammonia stripping column, 3'4" x 50'
L-3-500 1 Bucket elevator, 18.1 tph, 3 hp.
L-3-501 1 Bucket elevator, 10. 4 tph, 3 hp.
P-3-500A-C 3 Pumps, 8325 gpm, 100 hp.
P-3-601A-C 3 Pumps, 7450 gpm, 100 hp.
P-3-502A-C 3 Pumps, 6600 gpm, 75 hp.
P-3-503A-C 3 Pumps, 2500 gpm, 50 hp.
P-3-504A-C 3 Pumps, 320 gpm, 15 hp.
P-3-500A-C 3 Pumps, 2750 gpm, 60 hp.
P-3-b06A-F 6 Pumps, 640 gpm, 15 hp.
P-3-507A-B 2 Pumps, 665 gpm, 25 hp.
P-3-508A-B 2 Pumps, 750 gpm, 15 hp.
P-3-b11A-R 2 Pumps, 11,400 gpm, 225 hp.
P-3-512A-B 2 Pumps, 374 gpm, 15 hp.
P-3-513A-B 2 Pumps, 329 gpm, 10 hp.
P-3-514A-B 2 Pumps, 23 gpm, 1 1/2 hp.
P-3-b15A-B 2 Pumps, 1045 gpm, 75 hp.
P-3-516A-B 2 Pumps, 1045 gpm, 30 hp.
P-3-b17A~F 6 Pumps, 7580 gpm, 100 hp.
P-3-518A-F 6 Pumps, 212 gpm, 10 hp.
P-3-519A-B 2 Pumps, 20, 800 gpm, 400 hp.

o8

Installed
Cost

$ 81,740
9, 420
92, 350
23, 000
7,700
3, 400
4, 400
10, 850
12, 100
650
286, 600
28, 960
191, 330
143, 505
136, 000
143, 505
143, 505
143, 505
14, 300
8, 010
5, 340
7, 740
70, 680
87, 680
53, 480
20, 380
9, 940
16, 880
22, 600
8, 060
7, 760
50, 200
8, 430
8, 620
4,030
15, 820
9, 400
87, 460
17,130
57, 200



a. Process Equipment ~-

No.
Item No. Items
P-3-520A-B
-3-b21A-B
~b22A-B
-b23A-F
~D24A-F
-b25A-B
-b26A-B
-b27A-B
-528A-D
-b29
-530A-B
-b31A-B
-b32A-B
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-507
-508
-508
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100 Ton Unit -~ Continued

Description

660 gpm, 25 hp.

338 gpm, 10 hp.

1134 gpm, 40 hp.

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.

Pumps,
Pumps,
Pumps,
Pumps,

59

Installed
Cost

$ 7,860
8, 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
8, 050
8, 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



a. Process Equipment-- 100 Ton Unit -~ Continued’

No. Installed
Item No. Ttems Description Cost
T-3-509 1 Surge Tank, 6300 gals. $ 10,480
T-3-010A-D 4 Alum dissolving tanks, 11,100 gals. 56, 400
T-3-b11 1 Compressed air receiver, 3'¢" x 10! 1,100
T-3-512 1 Vacuum scrubber, 5'dia. x 15' 2, 100
T-3-013A-C 3 Filtrate receivers, 275 gals. 9, 300
T-3-514A-C 3 Wash receivers, 140 gals. 3, 900
T-3-515 1 Filtrate surge tank, 4000 gals. 4,600
T-3-516 1 Wash liquor surge tank, 2000 gals. 2,900
T-3-517A-D 4 Alum resolution tanks, 10, 200 gals. 60, 400
T-3-518 1 Compressed air surge tank, 3'6" x 10 1,100
T-3-519 1 Vacuum scrubber, 5' dia. x 19 2,100
T-3-520A-C 3 Filtrate receivers, 315 gals. 9, 600
T-3-521A-C 3 Wash Liquor receivers, 132 gals. 3, 900
T-3-522 1 Filtrats surge tank, 4400 gals. 4, 700
T-3-523 1 Wash liquor surge tank, 1000 gals. 2, 300
T-3-524A-C 3 Precipitation tanks, 12' w x85'x 30! 1,172,930
T-3-525 1 Liquid NHg storage tank, 17, 000 gals. 17,740
T-3-526 1 Compressed air surge tank, 3'6"x 10! 1,100
T-3-527 1 Vacuum scrubber, 5' dia. x 15' 2,100
T-3-528A~-C 3 Filtrate receivers, 170 gals. 3, 600
T-3-529A-C 3 Wash receivers, 215 gals. 3, 900
T-3-530A-C 3 Wash receivers, 215 gals. 3, 900
T-3-531A-C 3 Wash receivers, 215 gals. 3, 900
T-3-532 1 Filtrate surge tank, 5200 gals. 4,600
T-3-533 1 Wash surge tank, 3110 gals. 3, 600
T-3-534 1 Wash surge tank, 3110 gals. 3, 600
T-3-535A-C 3 Repulping tanks, 4740 gals. 35, 600
T-3-536 1 Compressed air surge tank, 3'6" x 10! 1,100
T-3-537 1 Vacuum scrubber, 5' dia. x 15" high 2,100
T-3-b38A-C 3 Filtrate Receivers, 285 gals. 9, 600
T-3-539A-C 3 Wash receivers, 285 gals. 9, 600
T-3-540A-C 3 Wash receivers, 285 gals. 9, 600
T-3-b41A-C 3 Wash receivers, 285 gals. 9, 600
T-3--542 1 Filtrate Surge tank, 3110 gals. 3, 600
T-3-543 1 Wash surge tank, 3110 gals. 3, 600
T-3-544 1 Wash surge tank, 3110 gals. 3, 600
T-3-545 1 Wash surge tank, 3110 gals. 3,600
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a. Process Equipment -- 100 Ton Unit --

Item No,

T-3-546
-3-547
-3-548
-3-549
-3-500
-3-501
-3-502
-3-
5
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No,

Items
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Continued

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 gals.
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

SUB TOTAL
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Installed

Cost

$ 3,700
83, 150
11, 510

102, 400
49, 700
49, 700
49, 700
49, 700
48, 700

3, 400
2, 600
4,200
2, 600
9,100
9, 700
2, 700
8, 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

$ 13,873,020



b. Structures-~- 100 Ton Unit

Rotary Drier Bldg., 75' w x 120'lg x 40' high $ 158,000
Rotary Calciner Bldg., 25'w x 180' 1g x 40" high
10" w x 90' 1g. x 40" high 95, 000
Filter Bldg., 60' w x 120' 1g. x &' high 190, 000
Filter Bldg., 90' w x 120' 1g. x 60' high
30" w x 90' 1g. x 44' high 330, 000
"SUB TOTAL $ 773, 000

C. Engineering & Construction Costs

Construction Supplies, 4% of Labor $ 86,902
Insurance & Taxes, 8% of Labor 173, 804
Supervision & Field Office, 12% of Labor 269, 706
Use of Construction Equipment and

Temporary Construction, 5% of Labor 108, 629

Engineering & Drafting
Process Engineering

Engineering Administration 3,125, 000
Purchasing, Expediting and Inspection 170, 000
Contingency 10%, of Total 1,857,106
Engineering--Contractor Fee 4%. of Total 742, 833

SUB TOTAL  $ 6, 524, 980

100 Ton Unit Capital Cost Estimate TOTAL $ 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 te 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. A

3. Holiday pay = 1.7%

4, Paid vacations = 3. 85%

5. Sick leave = 1. 92%
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Workmen's Compensation & Public Liability Insurance = 1, 29%
Social Security and Unemployment Benefits = 1. 9%

Shift differential and overtime = 7. 5%

Group Insurance and pension = 6. 0%

Down time = 2, 86%

Direct supervision @ $450/month

L ey

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
Compound
Feo0O3 S 9 9 $0. 92
Si09 6 6 6 1.70
Po0s 48 30 18 0.93
TiO9 6 6 6 1,65
Nag0 6 6 6 1.50
U 3 3 3 1.25
H90 o7 37 21 0.60
CaO 6 6 6 0. 87
Al903 51 30 15 1,09
SOy 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

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. 1b.
15 psig, 753.7 M lbs/hr.@ $0. 380/M. 1b.
less condensate, 1209, 7 M lbs/hr. @ $0. 075/M. 1b.
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 TPH (NH4)5S04

Operating Cost for Alumina Recovery Section
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Hour

748, 93
266, 74
187.90

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



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. 446 /M. 1bs.
15 psig, 377. 5 M. ibs/hr.@ $0. 388/M. lbs.
less condensate, 598 M.1bs/hr.@ $0.077/M. 1bs.
Process Water, 8,545 M. gal/hr.@ $0. 0061 /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 5 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 (NH4)9504

Operating Cost for Alumina Recovery Section

67

_$/Hour

398.

144

106.
393.
o2.

12
203

191,

6
342
69
0

10
285
85
9

28

48
. 94
64

78

12
. 55
.64

70

.10
.70
.76
.81

.16
. 98
. 20
.87
.94
.62

$2, 342
- 31

$2, 261

.34

. 28



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.1bs/hr.@ $0. 411/M. 1bs.
less condensate, 267.7 M. lbs/hr.@ $0.082/M. 1bs.
Process Water, 3800 M. gal/hr.@ $O.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 supervisors/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 (NHy)5S0,

Operating Cost for Alumina Recovery Section

$/Hour

199, 46
75, 84
o7.42

184,83

30. 40
7,07
90. 19

162. 79

3.99
190, 99
39.00
0.40

6,65
159, 16
47, 89

5. 54

19, 62

$1, 281, 24
- 36,15

$1, 245. 09



V. ALTERNATE PROCESS

Preliminary designs and cost estimates have been maae 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 2lum 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. Ammonjum 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.

69



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

Plant Section Purified Alumina  Bayer Feed Alumina
Alumina Recovery $ 66,578,000 $30,619,000
Decomposition & HgSOy
Plants 46,894, 000
Sulfuric Acid Plants 25, 275, 000
Ammonia Plants 14, 200, 000 19, 800, 000
Total $127, 672,000 $75, 694, 000

Operating Cost Estimates

Plant Section Purified Alumina Bayer Feed Alumina
Alumina Recovery $ 3,276.80 * $ 1,862,95
Decomposition & H9SOy

Plants 3,489. 25
Sulfuric Acid Plants 3,400, 52
Ammonia Plants 413,91 ** 1,062, 12

Total $ 7,179.96 $ 6,325.59

* Cost of recycled ammonia included in Decomposition operating
cost,
** Cost of makeup ammonia in P90g 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

70









