002

CONTENTS ENVELOPE 902 DM 786/68

TENEMENT : SML 232
TENEMENT HOLDER: PENINSULA PROSPECTING MINING PTY. LTD.

REPORTS:
DAVY=~ASHMORE PTY, LTD., 1965 Report on
Ammonium sulphate = phosphoric acid, gypsum process _
(NO PLANS) (pgs.3=16)
DEPARTMENT OF TRADE AND INDUSTRY, 1966. Brief
letter on possibility of exporting gypsum;
(NO PLANS) (pgs. 17-18)
CLUTHA DEVELOPMENT PTY, LTD., 1966 Inter=office
memorandum proposed (gypsum and coal) chemical and

fertilizer project for Newcastle. (pgs.19-39)

PLAN: Newcastle locality plan (pg 26)

CHEMICAL CONSTRUCTION CORPORATION, 1966

Notes on pre11m1nary investment and operating data

(NO PLANS) (pgs/ 40-41)
CLUTHA DEVELOPMENT PTY, LTD.,, 1967

Inter-office memorandum proposed fertilizer project

for Newcastle, N.S.W.

(NO PLANS) (pgs. 42-45)
DAVY-ASHMORE ~PTY. LTD., 1968 Letter: Conoco/

Clutha Deyelopment - sulphuriccacid from gypsum

(NO PLANS) (pgs. 46-56)

PENINSULA PROSPECTING & MINI Ns PTY LTD,, 1968

Quarterly report for period ending 14th Dec. 1968

(NO PLANS) (pg. 57)
AUSTRALIAN FINANCIAL REVIEW, 7/2/68

Newspaper clipping: W.,M.C., Nickel plans key to W,Aust;

chemicals, (NO PLANS) (pg. 58)

ADDITIONAL PLANS:
Locality Plan =~ Lake MacDonnell (902-1)




R . o003

28 . Pay r muend 85
2.2 52 W Eat

TO AMMONIUM SULPHATE

M PLANTS BY POWER-GAS.

THE POWER-GAZ CORPORATION LTD
MEMBER OF THE DAVY-ASHMORE GROUP

STOCKTON-ON-TEES - ENGLAND



PK/DAM/ AWB

Page 1’ r

n/66

CONVERSION OF GYPSUM TO AMMONIUM SULPHATE =~~~

"IN PLANTS BY POWER-GAS

Natural gypsum, anhydrite dr‘by-product;: -
gypsum from phosphoric acid manufacture o

can be profitably converted to pure

ammonium sulphate liquor or crystals by

_treatment with ammonia and carbon -
dioxide in plants offered by The Powex-
Gas Corporation Limited, ‘Stockton- ~on-

; Tees, England. ’

The ammonium sulphate produced can be,used:fé

.

a) for sale as a straight N fertilizer'

“b) . to make ammonium sulphate nitrate (ASN)

. for sale as a straight N fertilizer

Sy

c) as an internal sulphate recycle within a

nitrophosphate process to produce

highly concentrated NP/NPK fertilizers -

. . with more than 90% P205 in the water u,,/‘\,r

.8oluble form., .. _ ST
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DEVELOPMENT OF THE PROCESS AND COMMERCIAL PLANTS . -~

he Process was originally developed separately by ‘
Osterreichische Stickstoffwerke AG (OSAG) of Linz, Austria,
and The Fertilisers and Chemicals, Travancore Limited (FACT)
of Kerala, South India, but both have granted exclysive
rights to Power-Gas. For some years FACT have operated a
small industrial unit at Kerala using by-product gypsum
produced in their own factory, and OSAG daily produce a
large tonnage of ammonium sulphate from natural gypsum.
Power-Gas and OSAG have already collaborated té design and
supply a plant for ammonium sulphate from by-product gypsum
in Germany, and now together with FACT are providimg design,
engineering, pufchasing and commissioﬁing:services for a
plant to produce 440 tonnes per day of ammonium sulphate
from by-product gypsum.

Power-Gas’ experience with the ammonium sulphate from

gypsum process began in 1946 with the supply of 1000 tons/day

natural gypsum sulphate plant at Sindri, India. Other natural

gypsum plants with which Power-Gas has been associated include

those for ANIC, Ravenna, Italy; WPIDC, Daudkhel, West Pakistan;

Azot Sanayii, Kutahya, Turkey; BASF, Ludwigshafen, Germany; and

0SAG, Linz, Austria. _ I éﬁ
s Thus it is evident that Power-Gas has unique experience in

the gypsum process (and particularly in dealing with

by-product gypsum) through collaboration with the producing

companies able to provide design data backed up by proven

long term operation of commercial plants.

. - L . S
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FEEDS AND UTILITIES CONSUMPTIONS PER TONNE OF (NH4) S04

For 44.5 weight % ammonium sulphate ,
-liquor as product.

& ’
Gypsum:
Cas042H,0 75.3%

Hq0 19. 6%
Other 5. 1%

100, 0% 1.82 tonnes

Anmonia:

"Anhydrous liquid 0.27 tonne

Carbon dioxide:

98% gaseous 0.34 tonne

For dry ammonium sulphate crystals
as product:

Ammonium/sulphate liquor:

44.5 weight %

at 75°C 2.24 tonnes
Sulphuric acid:
98% for'neutralisation

0.06 tonne

z

Cooliggrwater:é
Supply 30°C

B

Return 43°C' 13,8 chi. metres. .-

Electric pgwer:

(Excluding lighting,
instruments and services) 40.0 kWH

Cooling Water:

supply 30°C
Return 43°C 21,0 cu. metres

Eléctric power:

- Supply.3 - ata. . .

(Excluding lighting, .
instruments and services) 20.0 kWH

Steam: :
0.68 tonne
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ALTERNATIVELY

NATURAL CYPSUM

OR _ANHYDRITE
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GYPSUM PREPARATION
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PROCESS DESCRIPTION

A,

Gypsum preparation

(1)

(i1)

By-product Gypsum Feed

“

Gypsum is slurried in tank A.2 and passed to the
rotary filter A. 4. The muddy filtrate is
returned to the slurry tank and the filtrate

and wash filtrate sent to drain, The filtered
gypsum is conveyed to the reaction section. '

Natural Gypsum or Anhydrite Feed

T

Mined gypsum is reduced in the crusher A.7 to

a size suitable for feed to the mill A.9. The -

ground gypsum is sent via cyclones and bag
filters to storage silos A.13, from which it
passes to the reaction section. '

008
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GYPSUM PREPARATION

FAOM
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Carbonation Cooler
Condensate Tank '
Condensate Pump
Condensate Cooler

‘Ammonia Evaporator
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Carbonate Pump
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c3
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Slurry Pump
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Filtrate Pump
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Muddy Filtrate Tank

_ Muddy Filtrate Pump

Wash Water Tank
Wash Water Pump
Buffer Tank

Buffer Tank Pump

. Pressure Filter
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PROCESS DESCRIPTION (Continued)

B. Ammonium carbonate preparation.

Ammonia and carbon dioxide are fed into the column Bl in which
the ammonium carbonate liquor is circulated by, the pump B2

through the coolers B3. The heat of reaction from the
absorption of the COZ and NH3 in the solution is removed from

the system by the cooler B3. : L

Process water (which will be the condensate from the
crystallisers if ammonium sulphate crystals are the final
product) is collected in tank B4 from which it is pumped.
through a cooler B6 and an ammonia evaporator cooler B7 to the:
top of the residual gas washer BS, A temperature of 10°C is
used for the process water to the residual gas waéher to

-~ minimise ammonia losses.

In the residual gas washer, the cooler condensate absorbs the
ammonia and carbon dioxide from the waste gases leaving the
carbonation tower. With the recirculation pump B8 part of the
solution at the base of the residual gas washer is pumped to
the top of the carbonation tower.

C. Reaction

Gypsum filter cake (or ground gypsum) and ammonium carbonate
liquor are mixed in the reaction mix tank Cl1. A heating coil

is fitted to the mix tank to allow the reaction temperature
to be‘adjhsted to the optimum, The gypsum/carbonate ldquor
reaction reaches completion in the lye tanks C2, which are
connected in series, The slurry is pumped from the last lye
tank, by the slurry pumps C3, to the chalk filters.

D. Chalk Filtration

The reaction section product liquor is filtered on rotary

vacuum filters D1. The fresh ammonium sulphate liquor passes
from the filters into the tank D2; from there it is pumped
through the pressure filters D4 from which it is discharged ‘into
the buffer tank El or sent directly to NPK plant.

The filtrate initially obtained contains some CaC0Og and is thus
termed “muddy filtraté’, This CaCO, is collected in the muddy

filtrate tank D5 from which it is pumped back to the lye tanks.
Before the filter cake is discharged from the filter it is

washed in two stages, with the condensate from the cooler B6.

The final wash filtrate is collected in tank D7 from .which. it is
pumped to the filtrate buffer tank D9, Soluble CaSO4 is removed
from the filtrate in DY by the addition of (NH4)2003 solution.
The Ca003 so formed is removed from the filtrate by settling,

the filtrate then being pumped to the carbonatlon towers through
the pressure filter D11.
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PROCESS DESCRIPTION (Continued)

E. Neutralisation and Crystallisation

Sulphuric acid is fed to the neutralisation tank E4, where

it is mixed with the ammonium sulphate liquor, which is

pumped from the storage tank El1 through the feed .preheater

E3, where it is heated by the first effect calandria

condensate. The neutralised liquor, together with the

overflow mother liquor from the prethickener and centrifuge, oo
is then fed in parallel feed to the triple effect evaporator
crystalliser.

F. Dewatering and Drying

The ammonium sulphate slurry from each effect is pumped to the
prethickener F1 and the overflow returned to the mother

liquor tank E4. The thickened slurry passes to the centrifuge
F2 and from there the dewatered crystals are conveyed to the
drier F4, ‘
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BASIC NITRO-PHOSPHATE PROCESS EMPLOYING SULPHATE RECYCLE
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The ammonium-sulphate-from-gypsum plant can be used to drive an
internal sulphate recycle within & nitro-phosphate process.

Most nitro-phosphate processes today suffer from:

The need to separate calcium nitrate from the nitric acid/
phosphate rock reaction products; . 2

ORv The eventual conversion of phosphate in the initial reaction
products to insoluble dicalcium phosphate; plus

The inclusion of the calcium in the final fertilizer with
consequent dilution of the product and lowering of the
NP/NPK analysis. 2

A NPK process using nitric acid acidulation of phosphate

tock combined with an internal recycle of sulphate radical is
illustrated in the sketch opposite together with the main
basic reactions. The system’s advantages, over conventional
processes employing separate phosphoric acid production
facilities based on sulphuric acid acidulation of phosphate
rock, are: o ‘

The phosphate rock feed needs less grinding.

No sulphuric acid is needed other than as make-up to

.the by-product gypsum plant. This sulphate make-up can
alternatively be met by the addition of gypsum (natural or
by-product from other production facilities). Hence
sulphuric acid costs are saved.

The nitric acid is used not,only to acidulate the phosphate
tock but also to provide the nitrate requirements. Separate
production of phosphoric acid for use in a conventional

NPK plantvis not needed, with consequent savings.

Effluent problems are much reduced, since the solid
effluent is predominantly chalk, instead of gypsum. This
means a 35% saving in the weight of the calciferous
effluent to be handled. Furthermore chalk, unlike gypsum
'dumped into say a river, will tend to flush away. ,

The products are high-analysis NP/NPK formulations containing
more than 90% P,0; in the water soluble form. Most
authorities agree that fertilizers with a high water-soluble .
P205 content usuklly provide a quicker crop response and a
greater total availability of P205 than do conventional nitro-
phosphate fertilizers incorporating large percentages
(approximately 50% of their P205) in the citrate solublg form,

oo

USE OF THE AVMONIUM SULPHATE LIQUOR PRODUCT IN NITRO-PHOSPHATE PRODUCTION

i

014
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A

COST SAVINGS IN COMPARISON WITH CONVENTIONAL NPK PROCESSES

In a comparison between the conventional route to NP/NPK fertilizers
and the nitro-phosphate/sulphate recycle route, certain units are
common to both. These are: )

1) The ammonia plant

2) The nitric acid plant.
The capital costs of these plants are therefore common to both routes.
Additionally, the respective NP/NPK plants (with -Franulation or '
prilling) required by the two routes would differ little in capital
cost.
The difference between the two routes is mainly that the sulphuric acid
and phosphoric acid plants required by the conventional route are
replaced by an ammonium-sulphate-from-gypsum plant in the nitro-
phosphate/sulphate recycle route. The overall capgtal cost 18
normally in favour of the latter process route. ’
In terms of running cost, a conventional NPK process with an annual
fertilizer output of 100,000 tonnes of formulation 28: 14: 0 plus
100, 000 tonnes of formulation 23: 11: 11, needs a total of approximately
70,000 tonnes of sulphuric acid to manufacture the necessary P50y as
phosphoric acid. The cost of this sulphuric acid (taking a price
per tonne of £14) is approximately £1 million per year, or £5
per tonne of NPK product, which in the U.K. is approximatley 15% of
the selling price of the fertilizers in question. ,
Hence maximum cost savings resulting from use of the new route occur
with compound fertilizer formulations such as 28: 14: 0 and 23: 11: 11 fﬁ\
which have high N/P,Dy ratios. For low N/P,0g ratios the need for S
separate phosphoric acid addition may arise but nevertheless the
scale of this will usually be considerably less than that associated
with a ‘““conventional’” NPK ferilizer plant employing only ?205
derived from a wet phosphoric acid plant using sulphuric acid
acidulation of the phosphate rock.
The rapidly expanding world demand for concentrated NP/NPK compound
fertilizers, based on ammonium nitrate and ammonium phosphates (with
or without the inclusion of potassium salts), together with the
rising cost of sulphur(required for the production of sulphuric acid
used in wet phosphoric acid manufacture) have combined to place
Power-Gas ammonium-sulphate-from-by-product-gypsum plants in a most
important role in the future world fertilizer industry. This is
particularly the case where high analysis NP/NPK formulations with
bigh P205 water-solubility are required.
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LIST OF POWER-GAS PATENT APPLICATIONS

British Provisional Patent applications :

No. 25802/686
o. 26825/66
No. 30688/66

Others are in course of preparation

The following extract is taken from a United Nations report* dated
June 21st., 1966

“... the techniques of each section (of a nitro-phosphate
installation incorporating an internal ammonium sulphate recycle)
are well known and have been in large scale operation in separate
plants for many years. Therefore, nitro-phosphate processes of
this type are considered to have excellent future potential,
particularly ..... where low cost ammonia is available and
‘elemental sulphur is in restricted supply.”

* United Nations, Department of Economic and Social Affairs,
Centre for Industrial Development: *‘ Reducing sulphur needs in
fertilizer manufacture.””



~ COMMONWEALTH OF AUSTRALIA, = 017

TELEPHONE: CANBERRA 70423,

A
TELEGRAMS:

SECTRADE, CANBERRA. DEPARTMENT OF TRADE AND INDUSTRY,

‘ASE ADDRESS REPLY TO THE ' SECRI;.'I’ARY LN ) CANBERRA, A.C.T.
AND QUOTE 6673369 5th December, 1966.

Mr. S. B. Dickinson,

Clutha Development Pty. Limited,
4th Floor, Pearl Assurance House,
1 Castlereagh Street,

SYDNEY. N.S.W.

Q

Dear Mr. Dickinson,

~.

%)
You will recall your letter of the 22dg November B’ 1966
in which you raised the question of exporting gypsum to India.
I have written the Trade Commissioner, Calcutta, asking him
4o carry out enquiries along the lines suggested in your
letter.

However, information held in the Department, although
slightly out of date, suggests that prospects of exporting
gypsum to this market would be very small. At present
all gypsum entering the country is imported from Pakistan :
under a Trade Arrangement which is basically a barter arrangement.
The quentities being imported are to supplement local production,
which although rising cannot match demand. :

It has been estimated that total reser#es of gypsum in
India are in the vicinity of 476 million tons, with production
running at approximately 1 million tons per year.

The Sindri Fertiliser Factory is the major consumer,
using nearly 2000 tons per day in its production of ammonium
sulphate. The carbonate sludge recovered in the process
is supplied to Associated Cement Co. Ltd. for the manufacture
of cement. Most of their Gypsum requirements are met from
their own mines located at Kavas and Uttarlai in Rajesthan
end from Bikaner Gypsums Ltd, Calcutta. :

The Sindri factory uses Gypsum of the following
specifications - ' :
Grade I. Grade II

CaSO42H20 per cent by weight ‘
- minimum - 88,0 86 .0

Silica & other insoluble matter

per cent by weight meximum 6.5 845
Iron & Aluminium (as oxides) 1.5 1.5
Magnesium Oxide (MgO) maximum 1.0 1.0
Chlorides as NaCl maximum 0.01 0.01

A considerable rise in the production of fertilisers
is visualised in India and a target of 1 million tons of
nitrogenous fertilisers, in terms of nitrogen,has been
indicated by the end of the Third Five Year Plan. With
the expansion of existing fertiliser and cement plants,
end the setting up of new ones, the demand for gypsum as
& raw material will increase rapidly.

The question arises as to whéther local production cen
increagse sufficiently rapidly to meet this demand.

5
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In any case, it would appear that a short fall in production
would be met by imports from West Pakistan, where productlon

- is 1ncrea51ng and reserves are also high. b

I trust the above information will be of some use
to you, until such time as we receive the report from the

‘Trade Commissioner Calcutta which will be forwarded on to
you. o

3

iii('.fAl;‘: i{ ‘1155;,f 3‘f Yours falthfully,

. * . (PFor Directo
B Asia Br
: International Trade ReIstlons Division°
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INTER - S ICE MEMORANDUM

TO = MR GHORGE ©O. JENNINGS
FROM s © MR S. B. DICKINSON
K : k1
SUBJECT PROPOSED (GYPSUM AND COAL) CHEMICAL AND
FERTILIZER PROJECT FOR NEWCASTLE

FRESMBLE s

% <o, oot

019

f e b&%%jjjmww-

weastle has recently been selected by I. c.I. H/?P R.A. as
e setting for a ﬁlbrogpnous and phosphatic fertlilizor
complex. Key elements of this complex are a 600)ton: per
Cav ammonia plant to be erected by I.C.I. and a 540 tans por
day oulohbrlc a01d plant which has recently been completed by
C.R.A. .C.I.'s main product will be ammonium nitrate .
hllst Ca_ .A.'s 1ls superphosphate and enriched superphospi .te.
.C.I.'s ammonia plant will use naptha initially as the f¢-d
stock, but is adaptable for natural gas in possibly two yenrs
time“ C.R.A.'s sulphurlc acid plant is geared to impoarted
elemencal sulphur. The total investment by both companie.:
~z of the order of $50,000,000 with the Government of »ow
South Wales providing rail, road, wharf and other har ..ir
facilities at a cost of $8,400,000. Power and fresh watecr
are also available from Government instrumentalities.

3@ activities, on face value, can be supplemented :,

Lh r chemical and fertilizer industiies which are the

ject of this propcsal. The proposal now presented super-
s the proposals which have been the subject of earlier

<
SOrTS,

G =

1.O0CATION :

“Walsh Island" - Newcastle, adjoining C.R.A.'s Greenleaf
FPertilizers®. (see plans) At the time of writing the areas
shaded are available, namely :-

(1) 74 acres {(unreclaimed} which has tentatively L= set
zside for a disposal area for the effluent of imure
gvpsum (150,000 tons per annum) from a phosphcrlg acid
plant. This effluent could be taken further af. eld
or, alternatively, used by one of the proposed i.w
industries by arrangement with C.R.A.

{2} 21 acres and 25 acres adjoining, on the west, the 74
acres in (1) above. These areas are adjacent to
existing and proposed roads znd railway line and are
S5% reclaimed.

{3) Further west of the 21 acre and 25 acre blocks tnere
i virtually unlimited ground, partly reclaimed., but
s distant from ¢ Ho berth and railway rac1l ties
2nt to (1) and (2).above.

1Y r . ..aed land referred to above is available witrn fro. -
1 . . at $7000 per acre or on lease at 8%. Thi- pri

zte after December, 1966 as Government sper iing
vements and services geﬁerailv in the a ea p.ogre ss.

{,..z,
~
N



. " *DE WATER BERTHING : ‘ . 020

“he Maritime Services Board have established common bulk
valoading facilities {sece plan) for the I.C.I. and C.R.A.

B i Lizer industries and also for Alcan whose aluminium plant
C =d at Karri Karri, 35 miles distant by rail, will

c«ive alumina from Giadstone at this berth. The Department

iadr.‘*:ﬂs aLso to be serviced £rom this berth. The instal-
fstion of a belt convegox £rom the berth to the sites, (1)

{2y and/or (3) referred toc above, can be effected. The
Limiting ‘depth of water at the berth will be 36 feet.

DT INDUSTRIES 3 ¢

The proposed new industries comprise the establishment of the
following plants.

Stage (a) Ammonia Synthesis Plant (100% capacity

300 tons NH3/d - ©8,000 tons NHé/y Y.

{bj Ammonium Sulghate Plant (100% capacity
1200 tons/a - 383,333 tons/y )

- (c) Cement (100% capacity

i 780 tons/4. - 266,000 tons/y
CAPITAL COST
The capital cost of this new chemical and fertilizer - ples
is, broadly, as follows :-

(a) Ammonia Plant ‘ $2,30¢ - BN

(b} Ammonium Sulphate Plant 4,90C,L00
(c} Cement Plant 5,800,000
f $13,000,0
Honce the total capital cost for the complex as set ., 2a ..
to operate, but excluding start up and working capita is
$13,000,C00.

S RAW MATERIZLS ¢

Fi

The chief raw materials for the complex comprise:.-

Naptha or Nacural as Zor Ammonia Manufacture.
Gyp=vin - 500,000 tons per annum approx.

Zoa. - 60,000 tons per annum.

G TInG COSTS = .
T T —m—— . é7“'\v 3%"
(&) Ammonia Plant . Unit Cost ,Ar.nual Cost
90,000 tons per annum
Manufacturing Costs (.C.) $ Per Ton $ per .aum
Natural gas 34.00 MM at : -

40 c/MM Btu. 13.60 L, 224,700 Ao/



Process water (net)
550g. at 100c/1000g.

Cooiinc water 60,320 g.
at 2¢/1000g.

Slectricity 794 kwh/tc
at l.4c/kwn
Labour and Supervision

;.

Repairs and Maintenance at
4% of fixed cap.

Propercty Taxes and Insurance
at 1.5% of fixed cap.

Manufacturing Cost (M.C.)

ced Cost (F.C.)

“5
( )

ciation (Straight line)
1% of fixed capital

e
Total Cost T.C. = M.C. + F.C.

Ammernium Sulphate Plant
345,000 tons per annum
penufacturing Costs {(M.C.)

Amronia O 26t. at $37.00 p.t.

e e fir 5y
RSN PN R

Gypsum 1. B&Lu “at

™

$5.00 p.t.

1.87

$31.45

8.20
6.70

oo
Sulphuric Acid 0.06t. at $20.00

p.t.
/,"

Steam 2800 1 at 50c/10001b.
Cooling water 2340g.

-

Electricity 102 kwh at
Labour and Supervision

s and Maintenance at 4%
2d capital .

rvy Taxes and Insurance
% of fixed capital

Menuzeacturing Cost (M.C.)

Fixed Cost (F.C.)

Depreciavion {(Straigh
at 7.7% of fixed capita
= M.C. + ¥F.C.

Tota. ost T.C.

1.4c/kwh

1.40

at 2¢/1000g 0.07

1.43

0.53

0.21

$20.31

Annual Cost

021

S per annum

52,200
108,¢00

1,000,800

142,200

92,000

33,500

2,653,600

177,100

$2,830,700

3,830,700

2,311,500

006

493

.18 30

73,500

$7,00%,050

377,300

$7,386,350



alciun Carbonats

C T, atc
31.00/¢., {from Ammonium s
Zulphate Plant) 1.14
Coal 0.25t. at $4.50/t. .13
Shale 0.25t. at $2.0G/t¢ 0.50
Gvosum 0.05T at $5.00/t 0.25 ¢
Tlectricity 79 kwh at l.4c/kwh 1.11
Misczllaneous L terials includ-
ing,Repairs and Maintenance 1.50
Labour and S pe vision 2,01
Property Taxes and Insurance
at 1.5% of fixed capital 0.38
 Manufacturing Cost (M.C.) $8.02
peo o Cost (F.CL)
Deprseciation (Straight Line)
ac 7.7% of fixed capital 1.94
Total Cost T.C. = M.C. + F.C. §9.86
Hence T 1 Manufacturing Costs per annum

AZBUme:s

Selling price Ammonium Sulphate $35 per ton
ton

Ceme
Henca 3
Sale;;

Cament

Ammonium Sulpha

nt

te

$20 per

345,000 tons x 35

230,000 tons x 20

.

)55«[

022

.Apnual Cost
S Per Annum

262;200
259,900
115,000

57,500

255,300

345,000

462,300

87,000

$1,844,200

446,600

$2,290,800

EES ==

)

$7,386,2°0

2,290,800

$9,677,150

works
works

ex

511,072,000

I

1f

4,600,000

$15,672,000

$3,753,030

32,1 7,040



.

Hence reburn on total snvestneat (after tax

il
(o8]
A&
®
~3
N
R

owing explanatory notes are submitted in amplification

e (i

PR ~

{a) Tne costing of the anmonia plant is based on estimates
givern by Voogd. J. =nd Tielrooy J. - Hydrocarbon Process-
ing and Petroieum Refiner, 1983, 42, 3 p. 144,

oo~

o) ammonium sulphate plant is based on
scer Snell {Ind. Eng. Chem. 49, 2
1957} .
<) the cement plant is baded on information
i v=d from Mr Bob Schroeder of the
Coy. So.A.
{38y The gypsum price O

£ $5,00 per ton is reasonable since
it would cost about $1.50 to put it into ships at Lake

MacDonnell S.A.

(e) A price of $£4.50 per ton is reasonable for non-cokKing
coal for the cement kiln from nearby Newcastle mines.

£Y  Electricity is charged at 1.4 cents per kwh as presently
cucted by the local County Council.

Natural gas is taken as the feedstock material for the
srmonia plant but naptha could be used initially as in
+he case of the I.C.I. plant. Natural gas is charged
2t 40c per 1000 c.ft. in keeping with anticipated price
when available for industrial use in Newcastle.

(n) Prices ex works for cement at $20.00 per ton and for
ammonium sulphate at $35,00 per ton are conservative.

vent from the ammonium sulphate plant is

Wi W ime effl
in a physical form suitabie for cement kiln use and is
- charged at £1.00 pex ton +o the cement plant. A lower
electricity consumption is used to that for a natural
iimestone feed as little grinding is involved in the
oreparation of the chemical lime used. ‘

{(3) Initially it may be possible to buy ammonia from I.C.I.
sending the erection of a separate ammonia plant. A

bouncy of $40.00 per ton is paid for ammonia produced

o

in Australia.

o) che establishment of Stage i1, it would s=su 10O¢ cal
(oo the complex as follows o= .
I Synthesis Gas, team -and Electrici'y
of the complex and for sales to t 3
nd C.R.A. industries. The power
de a market for coal from the Company's
properties. Coke ovens and the
on of coke oven gas might be an alterrztive.
2. The addicion of a sulphuric acid plant to the compl
for an indigenous supply of H,SO, with possikle sal to
<~ C.R.A. for phosghoric acid and superphosphate p odu ior
in preference to higher cost acid from imported sul -ur.
A bounty of $5.00 per ton of acid applies. -



3, \lorine complex, based
powcrs f£rom a Company
. aollshec in close assocwau;on
“al complex
RECC B . %
Lo “und be outioned in the Newcastle Distr ict for the
chemical complex including a refinery site.
2, Concsulitants be engaged vamine in detcail these
vroposals in the light of latest deveiopments and in
collaboration with the Company's staff.

I /7 g /
Y Vel A Y=

DICKINSON.

024
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7.7% cepreciation on $13,00C,000 A, $1,001,000
Maintenence {including wages) 633,000
Wages and Overhsads ' | 981,350
Slectricity at 1.4¢/kwh : ‘1,749,450
Steam at 50¢/1000 1ibs 483,000
Process water at 100¢/1000 gal ; 52,200

Coclipy water 2¢/1000 gal. ‘ 133,050
' A. $5,033,050

RAY MATERIADLS @

Coa’. at $4.50/%. : : A. § 259,900

Cypsum at $5.00/t. . ' 2,369,000 -
Sulshuric acid at $20.00/t. R 414,000
Neturel gas at 40¢/1000 cu.ft. 1,224,000
Shale at $2.00/t. 115,000
Celcium carbonate at $1.00/t. 262,200

A. $4,644,100

SUN ARY :

Production cost ‘ A. 85,033,050
Raw Material Cost 4,644,100

A. 59,677,150
Working Capital 6% of 52,160,640 129,640

A. $9,806,790

345,000 tons ammonium sulphace at $35.00 A, $11,072,000
230,000 tons cement at $20.00 ; - 4,600,000
Totil Sales : " A. 815,672,000
Tot il Costs - : 9,806,780
D7 Teroneis - A. $5,885,21¢C

|
|
|

NOT' % ¢ interest on Capital $13,000,00C not included.

- e e = = 00000 - - - - -
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CASE _ G-1
GYPSUM TO ACID AND CEMENT

VOLUME FORECAST

For this-case it will be assumed that production forecasts will be
geared to the acid requirements of the fertilizer plant. The volumes
assumed will be in favour of the economics of the gypsum/acid/cement plant.

Year 1971 - - 1972 1973 s

Acid Required 250,000 300,000 350,000
“(tons 100%)

Cement produced 242,000 290,000 338,500
(tons) '
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CASE G-1
GYPSUM TO ACID AND CEMENT

RAW MATERIAL SCHEDULE

It will be assumed that the plant efficiency will remain constant

regardless of operating level.

follows:~

Quantities
Iten.

Gypsum

Coal/Coke

Sand

Clay

Cost - $A 000's
Item
© Gypsum
Coal/Coke
Sand
Clay
Total

Cost/ton
$6.00 T delivered
$4.50/T "
$2.00/T "
$4.00/T "

1971
518,000
165,000

47,000

47,000

4,959 .

Raw material requirements and costs are as

1972 - 1973
621,000 724,000
198,000 230,000
57,000 66,000
57,000 66,000
1973
4,344
1,035

132

264
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CASE . G-1

GYPSUM TO ACID AND CEMENT

PRODUCT REALISATION

1. Cement Sales

- It will be assumed that the total quantity of cement can be sold ex
works at $20 per ton in bulk. This allows approximately $4.50 for freight,
harbour dues (both Newcastle and Sydney)., wharfage, unloading costs,
spillage, downstream delivery if any, etc. and remains competitive with
bulk cement as currently imported.

2, Sulphuric Acid Sales

Assuming a sulphur price of $A 45 per long ton delivered and knowing
that there is no power credit available to the acid plant, cost of
production at capacity may be summarized for a brimstone plant as follows:~-

Raw Materials

Sulphur ($45 x 0.353) , : $ 15,90
Catalyst, Chemicals, etc. o 0.25
Labour '
Process . 0.20
Maintenance ' 0.15
Supervision - 0.35
Utilitiés ' - '
Fresh water 0.03
Salt water 0.06
Electricity e 0.13
Sundry Materials .
Maintenance : ' 0.20
Operating o 0.05
Depreciation, Rent, Insurance, etc,
Depreciation - 1.17
Rent (on site) ' ‘ 0.06
Insurances _ ‘ 0.19
Overhead, Office costs, etc. 0.40
Total Cost * $ 18.74/1long ton

As proposed producers of pyritic acid are offering acid for sale at
$18.50 to $19.00 per ton delivered, it would not seem reasonable to allow
any higher cost to the fertilizer plant than these prices. For calculation
of a return on the gypsum to acid and cement plant, an acid realization of
$19.00 per long ton will be used. Some difficulty would be experienced in
obtaining this price because of the power credit available to a fertilizer
plant from an acid plant generating power for internal use.

L4
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Product Realization - $A 000's

Item 4 1971 1972 1973
Acid 4,750 5,700 6,650
Cement 4,840 5,800 6,770

Totals 9,590 11,500 13,420
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CASE_G-1 -

GYPSUM TO ACID AND CEMENT

PLANT MANNING SCHEDULE

Manning Schedules for the various activities (cement production, acid
production, maintenance, supervision, office and administration) may be
set out as follows on an annual basis:—

A. Cement Production -

Classification Number ° - Annual Cost
Rawv Materials Handling ~ 4/shift 56,000 ~
Raw Materials Grinding ' 1/shift 14,000 '
Kiln Operators ' 1/shift 16,000
Kiln Operator's Assistant 1/shift : 12,000
Conveyor & Elevator Operators . 2/shift : 28,000
Cement Mill Operator 1/shift 14,000
Gas Cleaning Plant Operator ' 1/shift 14,000
Process Labourers 2/shift 24,000
Day Work Operators 2 24,000
Totals 54 men 202,000

B. Acid Production

Classification Number Annual Cost
Acid Plant Operators 1/shift ' 16,000
Operator's Assistant 1/shift 12,000
Day Work Operator _ 1 , - _4,000
Totals ‘ 9. men ' 32,000

C. Maintenance Crew

Classification Number Annual Cost
Fitters 8 32,000
Welders 2 8,000
Turners 2 8,000
Electricians 4 16,000
Plumbers 1 4,000
Carpenters 2 7,000
Labourers 6 18,000
Storemen 2 6,000
Apprentices 3 5,000
Mechanics 1 3,000
Totals 31

107,000



D. Supervision

Classification

General Foremen

Cement Plant Foremen

Acid Plant Foremen
Maintenance Foremen

Acid Plant Superintendent
Cement Plant Superintendent

Totals

E. O0Office and Administration

Classification

Plant Manager
Assistant Plant Manager
Chief Accountant
Accountants

Clerks' (Seniors)
Secretaries

Typists

Purchasing Officer
Purchasing Juniors
Paymaster

Pay Clerks

Sales Clerks

-Janitors

First Aid Attendants
Chief Chemist '
Senior Chemist

Shift Analysts
Trainees

Engineers (Mechanical)
Draughtsmen

Totals

N.B. Wages and salaries include 23% fringe benefits for superannuatlon,
long service leave, sick leave, holiday pay, etc.

Ea .
a>lbaro.> 0O F - BN W N WS WW e W

Number

O ==

=4
=
3
o
()
]

oot
He b
g2 32
o o

Annual Cost

6,000
20,000
5,000
5,000
8,000

8,000

52,000

Annual Cost

12,000
8,000
8,000

"15,000
9,000
8,000
5,000
8,000
4,000

6,000
9,000
6,000
4,000

12,000
8,000
6,000

24,000

10,000

10,000

__8,000

180,000
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CASE G-l
GYPSUM TO ACID AND CEMENT

PLANT OPERATING COSTS

Item ' 1971 ) 1972 1673

Operating Labour
(a) Cement $ 202,000 § 202,000 $ 202,000
(b) Acid 32,000 32,000 - 32,000
(¢) Maintenance 107,000 107,000 107,000
(d) Supervision .~ 52,000 52,000 52,000
Operating Stores 10,000 12,000 15,000
Maintenance Stores . 400,000 400,000 400,000
Laboratory Stores 35,000 45,000 55,000
Taxes, Insurance, etc. 60,000 60,000 60,000
Site Rental 8,000 8,000 ' 8,000
Plant Start-up 100,000 - ' -
~Utilities

(a) Cement (i) Power 469,000 562,000 656,000
(ii) TFuel 0il 15,000 18,000 21,000
(b) Acid. (1) Power 107,000 128,000 149,000
: (ii) Fresh Water 5,000 6,000 7,000

(1ii) Cooling , : o ‘
water 6,000 7,000 7,000
Factory Admiﬁistration 180,000 180,000 180,000

Total Operating Costs §$ 1,788,000 -~ $ 1,819,000 $ 1,951,000

—————



.- CASE_G-1

GYPSUM TO ACID AND CEMENT

REVENUE AND OPERATING

EXPENSE

As there are no delivery costs, commissions, etc. associated with
sales, the Product Realization amounts .also become the Gross Revenue.

Item 1971 1972 1973
Gross Revenue v
as for Product Realization 9,590 11,500 13,420
Operating Expenée
Raw Materials 4,133 4,959 5,775
Plant Operation 1,788 1,819 1,951
*Selling Costs & Overhead 150 150 150
Total Operating Expense 6,071 6,928 7,876
Net Revenue - A 3,519 4,572 5,544
* Although selling costs and overhead are not ideally applicable here as

only the cement will be sold and an administrative head office will be
installed for. the Fertilizer Operation, an assumption will be made as to
the proportion of such costs to apply to the acid,and cement operations.



Item

Preliminary Eng.
Acid Plant
Cement Plant
Service Facilities

Totals

" CASE  G-1
GYPSUM TO ACID AND CEMENT

" INVESTMENT SCHEDULE

A$ 000's
1968 1969 1970
100 250 -
1,100 1,100 . 1,317
1,400 7,000 11,651
70 172 -
2,670 8,522 12,368

DEPRECIATION SCHEDULE

Assume 90% of each plant is depreciable (and so subject to Investment
credit) and that the allowable rate as defined by the Taxation Commissioner

will apply.

Item

Acid Plant
Cement Plant
Service Facilities

Schedule

Item

Preliminary Eng.
Acid Plant

Cement Plant
Service Facilities

Totais

Investment Allowance

Item -

~Acid Plant
Cement Plant
Service Facilities

Total

Rate

107 flat for 90%Z of Investment
7% flat for 90% of Investment
107 flat for 407 of Investment

A$ 000's
1970 1971/80 1981/85
- (Expensed) -
- 317 -
- 1,313, 1,313
10 10 -
10 1,640 : 1,313
Allowance Rate Allowance §
207% of 90% 733,000
20% of 90% ' 3,501,000

20%Z of 40% 19,000

4,253,000 .

L)
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CASE _ G-1
GYPSUM TO ACID AND CEMENT

WORKING CAPITAL

For this preliminaty evaluation the old formula for Working Capital
will be used. It consists of total costs associated with one month's raw
materials, one month's production at cost and one month's sales as accounts
receivable,

It will be assumed that all plants close for one month each year for
maintenance, so that the annual cost is spread (for raw materials and
- operation) over 1l months whereas sales are spread over 12 months.

Item . Cost $A 000's
Raw Materials 344
Production “ ‘
{(a) Raw Materials ‘ 344 .
(b) Operating Costs o 163.
Accounts Receivable ' 799

Total ' 1,650



CASE _G-1
GYPSUM TO ACID AND CEMENT

INVESTMENT REQUIREMENT

Assuming plant location is Walsh Island, Newcastle and site conditions
are as already indicated for the fertilizer plant, an approximate investment
estimate is as follows:-

) A. Acid Plant

Item . . ~ Cost $A 000's

1,000 T.P.D. battery limits plant ' 2,500
Piling and foundations ' 100
Interplant piping and pumps . , ' 20
Acid storage (20,000 tonms) ' , 280
Workshop and store including equipment - ‘ 98
Fences, roads, paving, etc, _ ] 40
Transformers, distribution, etc. 60
Cooling water system . 190

Sub Total . 3,288
Engineering and contingency at 10% 329

Total Acid Plant : ' 3,617

- B. Cement Plant

Item Cost SA 000's

Basic cement plant including clinker storage and
mills, raw materials mills and storage,

ancillary services, etc. ' 17,000
Piling and foundations i 300
Product storage bins and loading equipment : 400
Workshop and store - addition to fertilizer '

plant workshop 70
Fences, roads, paving, etc. « 40
Transformers, distribution, etc. 100 .

Sub Total . : ' 17,910

Contingency and engineering (10%) 1,791

Total Cement Plant : 19,701




C. Service Facilities

Item

. Additional change rooms, showers, etc. for

150 men ' '

2 laboratories = 1 acid and 1 cement with -
equipment, furniture, etc.

Extension of office planned for fertilizer complex

Office equipment, furniture, communication
equipment, etc. :

Sub Total
Contingency and engineering (10%)

Total Service Facilities

Total Investment

A. Acid Plant
B. Cement Plant
C. Service Facilities

Total

038

Cost $A 000's

75

3,617
19,701
242

23,560



Net Revenue

. Engineering Exp.

~ Tax Depreciation
Investment Credit

Taxable Income

Taxes at 42.5%

Cash Flow

Investmept Schedule

Working Capital

NET CASH FLOW

RATE OF RETURN =

DJB:MMW

11.8% D.C.F.

A znv 97
N ' "@ﬁﬁ a* t::’flj QQL
¥ \ . !
) 0}7 |
cASE G-1
CAPITAL APPRAISAL SHEET
$A 000's.

. ) SALVAGE

1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 VALUE
- - - 3519 4572 5544 5544 5544 5544 5544 5544 5544 S544 5544 SS44 5544 SS544 5544
(100) (250) e
- - 10 1640 1640 1640 1640 1640 1640 1640 1640 1640 1640 1313 1313 1313 1313 1313
- -~ 4253 - - - - - - - - - - - - - -
(100) (350) (350)(2734) 198 3904 3904 3904 3904 3904 3904 3904 3904 4231 4231 4231 4231 4231
- - - - 84 1660 1660 1660 1660 1660 1660 1660 1660 1798 1798 1798 1798 1798
(100) (250) - 3519 4488 3884 3884 3884 3884 3884 3884 3884 3884 3746 3746 3746 3746 3746

2670 8522 12368 - - - - - - - - - - - - - - - (3000)

- - - 1650 - - - - - - - - - - - - - = (1650)

(2770)(8772)(12368) 1869 4488 3884 3884 3884 3884 3884 3884 3884 3884 3746 3746 3746 3746 3746 4650

117 (20,716) = 22,162
127 (20,461) = 20,020

‘
#

g

¢
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Chrommieal Coniliuclion oufrotalion
{An Ilectric Bond and Share Company)
J20 PARK AVIENUE . NEW YORK, N. ¥. 10022

, : ? ‘
Teunrnonm: PIAzA 1-3900 o' Cantat' Avpness: CUBMICONST, Nnw Yo

Decembér 15, 1966,
y -

Mr., F.W. Bloecher . .
American Cyanamid Corporation
Wayne, New Jersey.

Dear Mr. Bloecher

In response to your request, we.are pleased to present
preliminary information for a 300 STPD Ammonia Plant and a 1000 STPD
Ammonium Sulfate Plant from natural gypsum. Natural gas is used as the
feedstock for the Ammonia Plant.

Preliminary investment and operating data are presented
on the attached table. These data include the battery limit plants and the
boiler feedwater treating system, the natural gas compressor and the initial
charge of catalyst for the Ammonia Plant. Investments are based on the
Houston Gulf Coast area and do not include product storage, piling, premium
time, fringe benefits or any local taxes. I

/ ct o o
' We trust the information presented meets your immediate , .

requirements, Please feel free to contact us if we may be of any further
assistance. o

L

Yours very truly,’

.CHEMICAL CONSTRUCTION CORPORATION |

| 6:% ﬁ’a:’wu

' %zﬂm;a Walter R. Smith
Account Manager -

WRS/GPT/gf
Attqchment




PRELIMINARY INVESTMENT AND OPERATING DATA

AMMONIA PLANT

p . ' ‘.: L ‘ "
CAPACITY - S R ';_1*300 STPD
INVESTMENT . $5,800,000

B. L. Plant & boiler feedwater treating

system and natural gas compressor o S S A
OPERATING DATA « ST e
Natural gas MM Btu/T (LHV) . 28.1 =3l znbmo - 3*‘-’ '7(///7
Power KWH/T . 618 C( y

 RBoiler Feedwater Make=up Gal/T ' . 1800
Circulating Coolmg Water Gal/T (4 T= 25°F) - 65,200
AlVllVIQNlUM SULFATE PLANT
' : H _ . ' 6/ VL_ ~.
CAPACITY . R IOOOSTPD - G,UV""’ ,
INVESTMENT *© ~ . o $ 5, 300, 000 o e
B.L. Plant , ‘ y k -
. ’A "\
OPERATING DATA \
: . T . ' N,
Gypsum (100%) Ton/Ton .37 e Vo J:
Ammonia Ton/Ton ooen2t e A,
Carbon Dioxide Ton/Ton , B T 0,37 ek R )O‘ '/’JL/
Sulfuric Acid Ton/Ton = .. 0.06
"~ Steam , Ton/Ton - 0.6

Power KWH/Ton - : BEUNE 53 .

o

~Circulating Cc:fmg Water Gal/Ton S, 14,500
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INTER-OFFICE MEMORANDUM "

TO: MR. G. O. JENNINGS
FROM: MR. S. B. DICKINSON

SUBJECT : PROPOSED FERTILIZER PROJECT FOR NEWCASTLE, N.S.W.

3

1. Introduction

Further to my memorandum of October 18th, 1966 (copy
attached), the following modified estimates are submitted
as a result of further enquiries made regarding capital and
operating costs of overseas ammonium sulphate plants using
natural gypsum. The relevant correspondence is attached
and comprises investment data for the Houston Gulf Area of
the U.S.A. made available by Cyanamid (Far East) Limited
which has expressed keen interest in the possibilities of
obtaining low-cost gypsum from Australia for certain projected
fertilizer operations. Additional data has been provided by
Davey Ashmore Pty. Limited which has constructed a number of
ammonium sulphate plants through its subsidiary, Power Gas
Corporation Limited, Stockton-on-Tees, England. %.Power Gas
Corporation Limited has considerable experience in the
production of ammonium sulphate from natural gypsum, anhydrite,
and by-product gypsum from phosphoric acid manufacture as may
be seen in the summary data attached on the scope of its
activities in this field.

This proposal concerns the production of ammonium sulphate
from gypsum with lime effluent product being used for cement
manufacture.

The ammonium sulphate produced can be used:-
(a) for sale as a straight Nitrogen (N) fertilizer

(b) to make ammonium sulphate nitrate (A.S.N.) for
sale as a straight N fertilizer

(c) as an internal sulphate recycle within. a nitrophosphate
process to produce highly concentrated NP/NPK fertilizers
with more than 90% P205 in the water soluble form.

‘'The project can be integrated with the already established
or about-to-be established industrial complexes of B.H.P.,
I.C.I. and C.R.A. to provide utilities such as steam and
electricity as well as intermediate products, or alternatively be
the recipient of same wholly or in part.

The establishment of this proposed ammonium sulphate,
cement industry can be the forerunner of wide manufacturing

"interests for the Company and its associates in Australia.

In particular there is clear evidence of this project creatlng
stable and expandlng markets for its shipping and coal mining
activities in Australia.

This report is divided into three main sections, namely

(A) Estimates of Investment and Operating Costs

(B) Estimates of the Profltablllty in relation to
known markets.

/2...



Outline of Proposal

The proposal is designed to produce

330,000 tons

235,000 tons of cement per annum.

The proposed
adjacent to I.C.I.

044

of ammonium sulphate per annum, and

plant site is on "Walsh Island" Newcastle,
Nitrogenous fertilizer complex and C.R.A's

"Greenleaf" phosphatic fertilizer complex and opposite the
B.H.P. Company's Newcastle steel works.

expected to be available in two years.

Production costs are based on the use of naptha,
initially for the ammonia requlrement with the plant des1gned
(as in the case of I.C.I's ammonia plant) for natural gas.

Gypsum is supplied

from Company-owned leases in South Australia and coal from

the Company's northem mines.

road,

accompanying plan.

Electricity, water supply port,

rail and other services are available through Commonwealth
and State Government instrumentalities.

The proposed location of the plant is shown on the

The common berth for shipping is limited

to 36 feet of water which will limit the shipping to 50,000
tons dead weight.

3.

Investment Costs

The}summary for estimated capital costs is as follows:-

Ammonia Plant (98,000 tons p.a. at 100%

capacity) (POWER GAS)

Ammonium Sulphate Plant (365,000 tons

p.a.at 100% capacity) (CYANAMID)

Cement (258,000 tons p.a. at 100%

capacity) (DICKINSON)

Erected Cost 3 plants Total

Sstorage facilities at 7% of Erected

Cost

Boiler 1200 1b x 1000/24 at $4. OO

per lb. per hr.

Process Water System 650 x 1000

60 24
at $10.00 per g.p.m.

Chilled: Water 30,000 1000

60 X 24
at $10.00 per g.p.m.

Electricity 325 x 1000 at $15 per KwH'

purchased. 24

Plant general at 10% of erected cost

Add: -

Supplementary Services Total
say

Total

$

$

$

3,870,000
4,550,000

5,580,000

14,000,000 $14,000,000

980,000
200,000

5,000

208,000

202,000

71,400,000

$2,995,000
$3,000,000 $ 3,000,000

$17,000,000

Contingencies not included above

5% of total

., Grand Total

$ 850,000

$17,850,000

/3.0
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4, Operating Costs

The costs are estimated for a productlon at 90% of the

plant capacity.
of this report following these estimates.

Explanatory notes are given in the sectlon

The operating costs are expressed in terms of per long
ton of ammonium sulphate. and total costs per ahnum on a 90%.

capacity basis are also given.

RAW MATERIALS . ’ Cost -
per ton
" Gypsum 1.405 T. at $6.00 per T. $8.43
Natural gas or equivalent from naptha
14.17 MM at 40¢ per MM B.T.U. . 5.67
Sulphuric Acid 0.06: T. at $20u00 per T. 1.20
Shale 0.177 T. at $2.00 per T. ~ 0.35
NH3 catalyst . 0.22
Total $15.87
UTILITIES
Steam 1200 1lb. at 50¢ per 1000 1lb. $0.60
Process Water 650 g. at 30¢ per 1000 g. 0.20
Cooling Water 30,000 g. at 2¢ per 1000 g. 0.60
Electricity 325 KWH at 1.4¢ per KwH 4.55
| Total $5.95

OTHER DIRECT OPERATING COSTS

Direct Labour 108 men at $3000 per man yr. $0.98
Supervision & Overheads 100% Direct Labour 0.98

Maintenance 4% of Total Establishment Cost
i.e. 4% of $19,550,000 2.37

Property Taxes & Insurance at 1.5% of
Total Establishment Cost i.e.
1%% of $19,550,000. . 0.89

Total $5.22

Total Manufacturing Costs excluding
all capital charges

$27.04

Cost
per annum

$2,782,000

1,871,000
396,000
116,000
~ 73,000

_———————

$5,238,000

$ 198,000
66,000
198,000
1,502,000

"$1,964,000

$ 324,000
324,000

782,000

293,250

$1,723,000

$8,925, 250

/4. ..
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‘Operating Cost $8,925,000

Profitability B - (45

It is estimated that ammonium sulphate sales can be

'YefféCted at $30.00 per ton and cement sales at $20.00 per ton.

”

Hence Capital Funds $17,850,000

Operating Costs

]
Depreciation on Sinking Fund Basis

15 years at 5% interest . 8§ 828,000
‘Interest aﬁ 6% : 81,071,000

Total $104824,000

Sales

330,000 tons of‘(NH4)2504

($30.00 p.t.) ~ $9,900,000

234,000 tons of cément : .

($20.00 p.t.) , $4,676,000
| $14,576,000

Profit  $3,752,000

Return on Capital _3,752,000 _ ;49
17,850,000

= 21% before taxes = 14% after taxes

Return of Capital in 5 years with surplus of $1,000,000 p.a.™":

$17,8§0,0°° = $3,570,000 per year

sales  $14,576,000 Capital  $3,570,000
Costs $ 8,925,000 Interest $1,071,000
Gross $75,6517000 Total $4,641,000
Difference - Surplus $1,010,000 per annum.

Note: -

The proposals above relate to a completely independent
chemical operation. By obtaining ammonia from I.C.TI.
and some of the gypsum from C.R.A. (effluent from the
phosphoric acid plant), the capital cost would be
substantially reduced and a recast of the estimates

would be necessary. /’fé%§?>é§%f/L4?r/
' (P Pt 7

S. B. Dickinson
Projects Development Manager

6th February, 1967.
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SULPHURIC ACID FROM GYPSUM _
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LETTER NO,.2810

The evaluation report on this project by Mr. D.J. Batton
of Conoco dated 7th March, 1968 has now been examined 1n more
detail and our comments are given below.

1. The capital investment is scme 20% too high. Our
estimate based on U.K. conditions would be
17,665,000 Australian Dollars compared to 23,560,000
Australian Dollars given in the report.

w2, The raw material cost is some 12% too hlwh due to

the consumpflons be:ng too great Referring to
the page headed '"Revenue and Operatlng Expense"

the figures for raw materials should read as below.
(The original figures are shown in brackets).

1971 1972 . 1973

remrro— ————— ——

3,615 (4,133) 4,338 (4,959) 5,061 (5,775)

This makes the nett revenue figures

1971 - 4,037 (3,519)
1972 - 5,193 (4,572)
1973 - 6,258 (5,544)

3. '~ The power cost appears to be on the high side
but this could not be checked from the figures
available in the report and has therefore not
been. adjusted. The other operating figures were
of the right order.
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Making the above adJustments and repeatlng the
D.C.F. calculation as given on the page headed
"Capital Appraisal' we arrive at a rate of
.return equals 16.3% D.C.F. This compares to the
11.8% given in the rsport and may change the
picture as far as Clutha is concerned.

Referring now to the points made in Mr. Batton's
letter the following comments zare made.

Item 1.,
Provided the market is available there is no

reason why the ratée of production should not be high 1n1t1a11y
and reach capacity in three years.

Item 2,

Our estimate of the capital is based on three kilns.
Item 3.

The contractor could meet 30 months without any
difficulty., For instance 26 months to the end of commissioning
from order would be reasonable, leaving 4 months for selection
of contractor and contingency.

Item 4

Increases in power cost would give a. sulphur burning
plant to which credits were allowed, greater profitability but
this is not the subject of this assessment.

Item 5.

Any loan would require servicing. Capitalising the,
working capital has already reduced the cash flow in this
assessment,

Item 6.

An additional point against the scheme for Conoco
but probably does not apply to Clutha.
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Item 7.

The cement market must be assured, and this comment.
suggests Conoco have not done sufficient investigation.

Item 8.

Working capital is too high anyway because of the
errors in material consumptions. The fertiliser plant should
be treated the same as any other customer for accounting
purposes. Otherwise some items in the working capital will be
included twice, first on the cement/acid plant and then on
the fertiliser plant.

Incidentally have Clutha checked whether anhydrite
is available associated with the gypsum deposits, because this
would reduce the fuel costs and the capital cost of the plant ?

Summarising the report gives a bias against the
cement/acid plant because of mistaken assumptiong for the
capital and operating costs. ‘

Lot

G. Collins
Senior Process Design Engineer
Process Engineering Department
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. AMMONIUM SULPHATE - PHOSPHORIC ACID, GYPSUM PROCESS

s

INTRODUCTION:

The process description given below provides the basic, S
information on the production of ammonium sulphate. It will be S
"appreciated that without analysis of the raw materials and part-
"iculars of site conditions and site services we awe unable to draw '
up a mass balance or do any detailed design work, but the scheme
outlined is based broadly on data relating to a similar plant now
under comstruction by The Power-Gas Corporation Limited.

» .. Our flowsheets No8.:2021/6241/106/15 28 outline the
. 8cheme. o o

"The only companies who have been manufacturing ammenium
‘sulphate from natural gypsum for many years and who possess all
ﬁjthe necessary 'know~how' are :- «

.Badische Anilin & Soda Fabrik, Ludwigshafen, Germany.

“J.Imperial Chemical Industries Ltd., Billingham, _ C 1f ,f
‘England. , LT

_ ,Oesterreichische Stickstoffwerke, Linz, Austria.
. Etablissement Kuhlmann,Selzaete, Belgium.

" Office National Industriel d'Azote, Toulouse, Frence.

_ © . O0f these, B.A.S.F. OSAG and Kuhlmann use 'Krystal'
. apparatus of Power-Gas Corporation:Limited's design.

> These companies have collaborated with us in the supply ' ;.ff\'v;
. of ammonium sulphate plant to others wherée natural rock gypsum was
Athe raw material, and we have as a result suppiied plant to :&

The Government of India Fertiliser Factory,
- . Sindri, Bihar, India, in collaboration with
BT . Chemico and ICI,

L AWNLILC. Ravenna, Italy, in collaboration with -f
i Chemico and ICI, : o

T Pakistan Industrial Development COrporation, in
- collaboration with U.C.B. and ONIA, BN

| Government of Turkey 1n connection with B.A.S F.'if

X o
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"1 THE POWER.GAS CQRPORATION 'LTD.A

A

Sections of the By psum pbrocess, so that
-hand 'know-how',

In fact it
arising from its use’ that it has

The only producing companies

yYears of experience of phosphate BYpsum are

. KUHLMANN, . 0SAG and F,A.C,T,

‘Because of their satisfaction wit
their own works at Linz, 0sAG Trecommended us to Stickstoffwerke,
Krefeld, where we, together with OSAG, supplied complete plant,
% to produce ammonium Sulphate from phosphoric acid gypsum. Sub~
' Sequently we made an agreement with OSAG by which we have exclusive
Q}; rights to their 'know-how' =product gypsum Process, '

“ Later we and OSAG jointly signed a contract with F.A.C.T. for a
complete factory extension again using by~product gypsum, This

a further agreement between us and
'know~how' also is available to us,

h our'apparatus in

¢

Uy
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PROCESS DESCRIPTION

' A. GYPSUM HANDLING, DEWATERING AND PREPARATION SECTION

- ’ S ]

. Gypsum from the phosphoric acid plant is made into a
'~ 10% slurry in the primary slurry tank, then transfereed by pump A -
" to.hydroclones. The underflow from the hydroclones containing .ﬁ DR
~ 30% solids is pumped to the secondary slurry tank. From this .. B o
- glurry tank the 30% slurry is pumped to the rotary gypsum filters.
" : i . ]
S . Filtrate from the gypsum filters is ‘sent to draip, and
. the filtered gypsum is conveyed to the reaction mix tank (C.1).

Cf ®

B.. AMMONIUM CARBONATE PREPARATION SECTION

i
i

. ) Ammonia and carbon dioxide are fed into the bases of
,‘Ethe carbonate liquor columns (B.1) in which the ammonium carbonate g g
¢ 1iquor is circulated by the pumps (B.2) through the coolers (B.3). BN
.The heat of reaction due to the absorption of the.CO, and NH in ol
- the solution is removed from the system via the coolers (B.3§. ‘§ \'; -
RS The contaminated condensate from the crystallishtion S
- plant is collected in a stock tank (B.4) from which it is pumped , ’)‘%
.. (B.5) through a cooler (B.6) and an ammonia evaporator cooler e
(B.7) to the top of the residual gas washer (B.8). The temperature -
of the condensate is reduced to about 43 C in the cooler by indirect e
water cooling, and further cooled to 10 C in the evaporator cocoler Sl e
by the expansion of liquid ammonia.  The low absorption temperature ™ S
. i3 required to reduce ammonia losses. [

In the residual gas washer, the cooled condensate absorbs
. the ammonia and carbon dioxide from the waste gases leaving the
' carbonate liquor columns. The residual gas washer operates with
- two stages; in the upper stage the cooled contaminated condensate Yoag
. entering at the top of the column passes directly into the lower }i , .
“stage. In the lower stage golution is recirculated (B.9) from s "".4
the base of the scrubber to the top of the lower bed of Raschig & [
rings. With the same recirculation pump, a part of the solution .’ ‘
at the base of the residual gasscrubber is pumped to the top of
the absorption column.’

"C.‘REACTION SECTION

. Gypsum filter cake and ammonium carbonate liquor are R
, mixed in the reaction mixed tank (C.1). . A heating jacket is P
supplied on the mixed tank to allow the reaction temperature to be '
" adjusted to the optimum. The gypsum-carbonate liquor reaction
reaches completion in the lye tanks (C.2) which are connected in
series. The slurry is pumped from the last lye tank by the slurry-
pumps (C.3) to the chalk filters (1A & B).. . '

o

.
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A reaction vessel ‘let-down pit (C.4) is provided in case L
of an emergency. .A pump (C.5) is provided fox emptying the let- -_;Q,J
down pit. S o i

.. ".D. FILTRATION SECTION

‘ The reaction section product liquor is filtered on rotary

© vacuum filters (1A & B). The fresh ammonium sulphate liquor passes P
from the filters into the fresh liquor clarifier (8) and from there AL

. pumped through the pressure filter (D.4), from which it is descharged -
. into the buffer tanks (E.1). S

The filtrate initially obtained contains some CaCo ‘ U
and is thus termed muddy filtrate, This CaCO3 collects in %he sz@
. clarifier from which it is pumped back to the lye tanks via pump (9), -

- Before the filter cake is discharged from the filter, the cake is. .. S
washed in two stages. Cold contaminated condensate from the o
condensate cooler (B.6) is sparyed on to the filter cake Just o
. prior to its discharge, and is collected in the wash. liquor receiverrpf
":The wash liquor is then pumped (4A) to a small head tank from which ,ﬁ;”;
it is distributed as a second wash to the chalk filter cake. Thig '+
.liquor after pPassing through the filter cake is them pumped from v
» the filtrate receiver to the filtrate buffer tank (D.9). - Soluble © . i -

~ CaS0, 1s removed from the filtrate in (D.9) by the addition of i

. NHd:écoa solutionax

3

. The CaC0,, so formed ig removed from the filtrate by : -
settling, the filtrate then being pumped (D.10).to the carbonation :
' towers (B.1) through the pressure filter (D.11). g : :

%

E. NEUTRALISATION = | I

_Sulphuric acid from a 24 hour capacity sulphuric acid S

tank is fed by gravity to an agitated neutralisation tank. sy

- Fresh feed liquor from the buffer storage tanks (E.1) is pumped

(E.2) through a feed preheater, to the neutralisation tank, from
which it is pumped to the battery limits.hw,ﬂl,ﬁgk» s R

[
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PRODUCTION OF 4d.5% AMMONIUM SULPHATE LIQUOR - I L

"' Av.RAW MATERIALS per tonne (NH,),S0, o

f;gf - ‘Gypsum
B0 .19.6 . 1.63 tomnes e

. .other .. T (Rl

. Ammonia
bbb —

_{ R Anhydrous Liquid I _f 3 :
.Carbon. Dioxide | i d ;

' 98% .Gaseous ;

g Sulphuric:Acid . . L : ?';3
¥ .h ‘ ,98%2{or neutraliéatiOn ;Ji’ j
(, \ o :
. - B..UTILITIES per tonne (Nn4)2so4'¢j§._ :
| ' 0001ing Water § ‘ ! ?
o " Supply 30% | ;
Return 43.5°C - ‘f

gyﬁlectric Po&er }
.excluding lighting, :

{nstruments and services 44,3 KWH

. S——a— . N : . y . ‘/’ Lt i f‘. :2,

N  :1"?7,J44y5%-neutra1 ammonium éulphate golution at 75°C.
! SR T B T AT .
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- PRODUCTION OF AMMONIUM SULPHATE LIQUOR

Plant for the production of neutralised 44% (NH )250
liquor from phosphoric acid plant by-product gypsum,

. APPROXIMATE CAPITAL EQUIPMENT COSTS

. The following prices are approximate on the basis of
United Kingdom or- European fabrication and suppf& £.0.b. British
or Continental port. Supply would comprise one or more of each

of the items shown on the flowsheet together with 1nterconnecting

pipework and valves. e e,
;;:Nominal Capacity eyt cost )
- Metric tons/day (Nﬂd)bsod-;yn,ﬂhi
250 S0 S e 302,000
. 500 St g 450,000
- 1000 Y. g 828,000 1
~.1,500 0 1 £1,165,000
2’000 o . Co 81’5103000
- - EXCLUSIONS .

’ .Electric motors, starters, lighting and wiring.
Civil Engineering work, Foundations and buildings.

. Erection and supervision of operation.~*
.‘FxInstrumentation. P LT
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. P . B B e TRAE R B e o o -

e MELBOURNE -
,"°nné8/ day (IH,)2504 | L '
500 . 0 & 760,000
" 1,000 . £1,410,000 . o o
1,500 . £ 2,030,000 - . .
2,000 ‘ ’ £ 2’650’000 - ,r

The exolusions aret

Eleotrio motors, starters, lightihg and ;iring

Civil Engineering work, Foundations and buildings "\;1
Ereotion and supervision of operation ‘
Tnstrumentation . .
Product Storage and despatoh equipment

Staff reqpirementé depend on looatibh*and experience; we
have assessed the requirement per shifi for a 1,000 Tonne/
day plant in two different looations ae‘follqwa:;f .-

ity
t".("

i Indie

(S

Gypsum treatment and oarbonation ffhg.
~ (inoluding one“analyst)’ = o

. Reaotion and filtration L3 2
" Crystallisation and drying 3 2

" Foremen 2 1
11 Vi

This does not inolude management, maintenance or unskilled
labour for loading operations. Ohalk disposal may be '

.. %ackled in various ways, if it is not to be reprocessed éﬂ

~ Nitro—ohalk or other product; for example, it may be re—
“slurried and pumped out to sea or %o land reolamation areas.

1
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TABLE I

e ——_.__.._.._,._--,_w.

PROCESS ROUTE

——— o — —————

RIS )

o

TEXACO PARTIAL OXIDATION OF NATURAL GAS USING OXYGEN ENRICHED AIR, H.T. SHIFT CONVERSION
'L.T. SHIFT CONVERSION; CO REMOVAL; METHANATION; COMPRESSION;

I.C.I. SYNTHESIS LOOP-

. " CAPACITY

ANHYDROUS LIQUID NH

3

(7 . INVESTMENT

[ EEPYRE TR

B W om o v /'
 £2,250,000

 (EXCLUDING STORAGE FACILITIES) P

"t UTILITY

e

rd

EL Y T LY
.,.3 ‘,' S

S UNfTCOST

v e A

¥COS‘T £/HOUR (80‘00 hrS/ ggmum)

-

" DIRECT COSTS

.
1 —— oeg e e

-

ot s 5 S A T~ vt @ ———— T 2 8, Sl g P AR & 3 D’ e W R i 48 A e P oS B e @i Wb B

'NATURAL GAS 1 585,000 NCFH 2.5%gn /1000 NCF i 73,0 |
POWER " 14,000 K T T Am T 58.5 -
COOLING WATER - - 200,000 Imp gph e 4a ""/"1'600 Imp Gall H 3.3 .

DEMIN, WATER

" EXPORT STEAXM

R e i ot B

{ 8,500 Imp gph 4s /1000 Imp Gall

R

1.7

P 28 600 1b/hr . Bg"

/Ton Credlt

H .. = 3.2 e

e lusNOSPADVRGVAUS MU uths v SNSRI BSOS s s vt S U USRS :
. BUB TOTAL __:,.W'_.ww; Dt LT 133300
INDIRECT COSTS T - - ~ e e e
LABOUR I 4 en/shift 4 Shifts 0 T TTTTTTIITITTT TR mmmmeoyieen T
ovenimars L R e e
MAINTEN? \\CE__ L -._.,_,, 2§% i .a -.“o:“{n:m> cent T T T I R A 3.7 S
CATALYST REPLACEMENT @ Based of Expected Life TRTROE R I 5.99"‘"* T

taa recovery Zactor . 25,74 ...

1

~aisl i..zl 1nvesb-

mt

ow snmron t.. B e L i i

SUB TOTAL ; b - 8350 _
- TOTAL : S T T N SRR A
S S Gt A DIl PR S RO £.2 - 7% - o MU S

J--"" s LD e Bt P BTl A Pty | GV Sl ot e s el Wi MTURT
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PENINSULA PROSPECTING AND MINING PROPRIETARY LTD. ’

.,  REPORT ON SPECIAL MINING LEASE (LAKE MACDONNELL S.A.) FOR cahp z

PERIOD ENDING DECEMBER 14TH, 1968. Ew —
The investigational work on the Special Mining Lease has
been concerned during the period June 14th to December 14th,
with studies relating to the production of sulphur, sulphuric
acid and other chemicals from gypsum, a feasibility study on
scale production operation for export gypsum and further
marketing studies relating to the shipping interests of Clutha
Development Pty Ltd.

2

It was agreed with the Government to pursue investigational
work on two main lines of enquiry, namely:

(1) The study of the coastline adjacent to the deposits
for a deep water harbour site.

(2) The investigation of the thermal processes for the.
recovery of sulphur from gypsum.

The work on item (1) is planned for the period January to
June, 1969.

The studies relative to (2) have revealed that there are
no technical difficulties relating to the recovery of sulphur
from gypsum. However only one commercial plant has been built,
namely that of Elcor in Texas, which is presently being tommissioned.
Details of the plant remain a well kept secret.

Indications point clearly to costs being satisfactory for
an Australian operation which would have to be on the deposits to
effect a low plant cost for gypsum, say of the order of 30-50 cents
-per ton for an annual requirement of 2,000,000 tons of gypsum, to

. produce 300,000 tons of sulphur per annum., The cost of fuel will
“be critical in the overall economics and needs careful investigation.

Natural gas, fuel oil or coal would be suitable.

The AMDEL Laboratories are well advanced in their studies
of the gypsum processes and a report is expected shortly from
them as a result of work done locally and from comprehengive
enquiries overseas. ‘

The planning of a small scale production operation is
proceeding, but the decision to establish same will largely depend
on the findings relating to the major enquiries (1) and (2) above.

Direct expenditure during period:-

Salaries and Wages $2,450.00
Payments to AMDEL $ 813.00
Sundry Expenses $ 65.00

Freight and Travelling Expenses $ 938.00
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By TREVOR
DAWSON-GROVE

AS THE biggest single user
of 'ammonia in Australia,
Western Mining  Corpora-
tion Ltd. could be expected
to play a significant. role in
the future development of
the Kwinana chemical com-
plex in Western Australia.
In addition. W.M.C. wili
have 150,000 tons of ammo-
nium sulphate fertiliser worth
more than $5 million available
for export. '
Geographical position sug-
gests exports aimed af coun-
tries bordering the Indian
Ocean. o
The company’s nickel re-
finery at Kwinana will pro-
bably use between 40,000 tons
and 50,000 tons of ammonia
annually, worth. between $4-
$5 miltion. : o
. The -amount ' .of ammonia

centrate of ore delivered to

the refinery. .- .. .

used will depend on the con« |,

kel

key to™
W.A. chemicals

. The: price paid will depend
or the formula agreed on with
the - supplier because bulk -
ammonia is usually purchased '
on a sliding scale. : ¢
- "As it will be the largest.
single purchase so far made
in Australia it could call for a
new pricing formula. ¢
As it is, Western Mining is ’
considering several alterna- .
tives, )
Western Mining has nof °
given any indication of how .
much ammonia it expects to
use or from where it will draw
its supplies. N
These would include obtain- :
ing the ammonia from the
Kwinana' complex, importing .

it from overseas or, using '
natural gas.” . . ;
It is understood that

C.S.B.P. and Farmers Ferti-
lisers would be prepared to’
supply Western Mining with .
its ammonia requirements. "

But this could be of only a

short-term nature.

ing in the early stages because :
the 'C.S.B.P." nitrogen = plant
has béen designed with expan- -
sion " in" nitrogenous  demand '
very much'in mind. . e

_C.8.B.P, should have no dif- "
. | ficulty supplying Western Min= *

This, in turn, means»_thqf.
C:S.B.P. would have substari
tial unused capacity availablg

at’ the outset. R
; shrink

N

- will -

tralian Gavernment’s attitude
towards State development it
would seem highly likely that
pressure - would be put on
Western Mining to obtain its
supplies. locally,” ’
If Western Mining imported
the ammonia from overseas it
would stand to lose the Fed-
eral Government's current sub-
sidy of $80 a ton on the nitro-
gen content .in fertilisers, -~

A spokesman for Eastern
Nitrogen (the IC.ILAN.Z.-
CR.A-Mitsui * complex at
Newcastle) said yesterday the
company would be keen to
tender for the Western Min-
ing ammonia contract.

But he pointed out that the
high cost of freights from
Newcastle, together with the
difficulty of chartering am-
monium tanker space for the
infrequent shipments, would
tend to work against a suc-
cessful tender. ‘ :

While Western Mining plans

ordon makes its
ia by "converting
rom Alberta natu-

ral gas,

"But the company makes
considerably more ammonia
than it needs in its nickel pro-
cessing because the fertiliser in-

terests are more
than rickel.

In Western Mining’s case,
the amount of natural gas re-
quired to produce the nec-
essary ammonia and ‘hydrogen
would be about three million-
cu, ft. a day.

The biggest expanding mar-
ket for ammonium sulphate is )
in the countries bordering the
Indian Ocean.

Westefn  Mining refinery
would be ideally located to ser-
vice this market.

India alone consumes in
the region of one million tons
of ammonium sulphate a year,
more than six times = the
amount Western Mining ex-
pects to produce.

Currently, the main suppliers
are located in the United

important

to use the Sherritt Gordon pro-
oess_ it does not necessarily
I ' : ’

States, particularl_y in the Care
ibbean area, and in Europe, :
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