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1,00 INTRODUCTION

1.0

In June 1973 a study was urrtxho.d :.uet :;‘ the extencion of
the existing small ammonia plant fop “coke oven gas wnich will
be produced in new ccke oven batteries, now under corstruction,
If coasidering the pro.ress resliszed, it is saf.: to assume th-t
the ‘coke oven gas for the amsonia production will be aveilable
as follows:

1976 1 2% aillion Ne® p.a.
1978 : 300 " "o

1980 : 350 " " "

As the construction of the new coke ovens contirues
progressing according ‘to schedule, nothing needs to be changed
regarding the timing of tho'projoe;i.

1.02 E Co | |

§ines last year, three facts are to be made responsitle
for the interest in making the project advance rapidly:

(1) the progress realised in the coastruction of the new
gake ovens which ean &rﬂy be started, beforc having
an esonomical use for the gas; this odbliges the ilanage-
seat to proceed with " maximes of dynamismj

(2) the new situation vhich.;mo last year on the energy
sestor has caused an uncertain situation on the fertilize:
rarket vith a very sudbrtantial imcrease of pricesj
this is a unique npportuaity for introducing a nev
profuction on the world sarketj

(3) ea imprevement oa the credit market, as far as loans
for the industrial development in Yugoslavia is concerend
vhieh mskes the plant Nanagememt optimistic as to the
posaibilicy of nunfu the nev samonia projest,

19

™he Nanagoment is cenfident What the time has eome %o
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put the project int> practice, and more specifically
-« to examine ita foasibility,
= to investigate thc possible uscs for the amuonia
produced in a new plant,

The Management has reached the corclusion that am
ammonia plant in the order of _50 tonncs per da, using ooke
gas as raw material should be constructed. Some time latepa
similar pl‘a.nt, but working with natural gas, should be planned,
The use of the ammonia should also be investigated; the Manage-
ment is quite sure that 200 tonnes ammonia per day cam be sold
in Yugoslavia without transformation into cther nitrogen
products,

It seems quite sure that im 1978 enough coke oven gas will
be available for the production of 550 tonanes ammonia per
day, vhich confirms the statememt already mcationed im our
previous report. As far as a possible use of natural gas is
concerned, which is not available in the Republic of Bosaia and
Homgovina%%ul depend on negotiationsstill pending betweean
that republic and another Yugoslav republic,

As fa® 28 an erxportation of nitrogen produets is comcerned,
the Management is by no means opposed to taking it imbe
consideration, since there exists a railvay communication
between the Boris kKidric concern at Lukavac and the Adriatie
harbour of Ploce at a distance of adbout XU kas, After the
re-opening of theé Sues Canal, this vill have a particuler
importance.

The Management cxpects thce mission to determine

(a) the best technologies to be used,

(b) o help in establishing eemtacts with she most reliadle
sonstrusting fires, and fimally,

(¢) % advise on construction amd finanoing.




1.04
The terss of reference of the prescant mission wore:

l. up=date the feasidility etudy completed in Yiay 1973 by
UNIDD on the cost of rew materials for the production
of fertilisers and overhead as wcll as capital
iavestasnt costs;

2. advise on the choice of technology to be used for the
production of ammonia as well as fcr urea using coke
oven gas feedstook for the ammonia plant;

3¢ extend the feasibility study completed and ecvaluate the
oapital imvestment costs required for the production
of wrea using 002 availablc from the azmonia plant,
Deternine the sapacity for the urea production
fasilities;

&, ostisate the imvestment and sanufacturing cost as well as
saleability of the products iucluding urea;

S+ adviee oa engineering sontractors possecssing the know=how
and omperiense te implement thie projoct.

1.0

It will be uwaderstood that, due to the very fluctuating
situation oa the specific markets, an evaluation of different
slements will not be as accurate as is generally expected,but
we hope that it will give eufficient indications for an
evaluation of the projeet’s profitadility.

1,06
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$o Nr.A.Bece, General Manager, of the Beris Kidrid Consera,
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2,00

CONCLUSZIUNS AN

2,01

Since the completion of our previous study, entiteled
"Manufacture of Fertilizers using Coke Oven Gaa in the "Beris
Kidrié" I .ant, Lukavac, Yugosl: ‘ia" the aituatica om the raw
materials and on the fertiligzcrs market has fundameatally
changed. The study had therefore to be up=dated and adapted to
the new sitation,

Due tc the prescnt world-wide tight supply of aitrogea
fertilizers, exportition of uma had to be taken into comside-
ration, Lukavac being in the position to use for tais purpose
the Adriatic port of Plofe, Morcover, the "Boria Kidril" comeers
is entirely autonomous as far ss raw materials arc comcermed and
conscquently in a favourable position to compete om the imtss

national markets. It ie thercfore recompungded to orieatate the

plamning of the plant towards producing more urea thas propessd
before, i.c, 168,000 t. instead of 144,000, which is about the
mzximum obtainable with the gas available,

2.02

On the other hand, ther: is 1 possibility to sell abewt 200
“pd, ammonia tc a neighbouring soda ash factory. This cannet b
declined in conuideration of the fact that the other Yugeslave
nitrogen nlants are much too fo- awvay. This is, of ceurse,
unav idabdlc limitation to CAN wnd urca.

2,03

Like overywhcre olac, during the last yesr raw materials
and labeur have become aore expensive ia Tugoslavia., The "Beris
Kidri' management comscquently had aleso te imcrense the price
of the gas and of the utilitics andto rize the salaries and wages
censidcrably Comsequently, the zovirmment also insreased She
authorised prices for fcrtilizers, se that the new sellimg poise
for CAN 1s nev D 1643 instead of D 896,56 as befere, and Shat of
wrea D 2002, instead of the former priee of D 1,531. Dotk prices
ogply for the produst bdag;cd and seld at verks, The fertilisese
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are subsidised by the govirnment as they always ywepre,

In order to kesp the manufacturing costs as reasonable as

posaidble, it fs therefore Lecompinded to avoid over-staffing of
the aew produetion units.

2,0h

Due to the new oricatation towards producing morc urea,
the CAN producticn is now kept at 400 t.p.de which req ircs
oaly a small change in the CAN plant, but nceds an e¢xtension
of the aitric acid plaat which already at the present output of
300 t CAN per day works at full capacity,

2.05

kegarding the ammonia plant, it is now Lgconaundgd to
coatinue wsing the Linde plamt and te fced the tail gas
tegether with the remainming frcsh coke oven gus into the stean
reformer of a single train unit, Should the teohnicel manage~
@et Preject that idea, then a BASP partial oxidation aystcm with
resiprecatiag comprcssors wvill have to be installed Jlthough
it vill be mere expensive ir investaent and manufacturing
Gontss. A decision ia this respect has not yet been reached,
and the shoise will depend on the assurances and gwaraaties to
be given ¥y the comstructors, who will iemedictly bde contacted,

2.08

Tor the manufasture of wurva, e of the procesees
with resirenlation of the uncomvirted Peastants is recemnended.

.0

e ansunt of gas for heating thc rcfermcr has besn rogei-
Sulatod,, ooposially ia consideratiom of the fact that ceke
ove) gan instead of aatural gas will be wsed. As a result,

1000 gae will be mecscary for heating, and more lcft for the
proses Censequently more ammenis vill % preduced.




2,08

Du¢ to the low hydrocarbon contemds the coke oven gas,
the CO, yiclded will not be sufficient for the manufacture of
any substontive quentity of urens. It is therefore Lecomnendsd
to install a lime stone kiln which is s.1f-suporting by the
sale of quicklimc or sitked lim. without civing any valus to the

devcloping CO,e This not being mentioned in the terms of reference of
the mission, a special fearibility etudy on thie subject will hawe to de
carried out.

2,09
The investmcnt costs ind the mznufacturing costs have

beedt recalculated on the basis of the new yroduction program.
The total of thc investment is cvaluated at D 630 million

(at the pres.nt rage: 42 million dollars), The production costs
of smmonia will be about D 1200, that of urca D U277 and of

CAN D 837,

2.10

Regarding the szleability of thc products Agrohemija and
a promincnt nitroxen brokep company w rc consulted, At preseat,
g ﬁgaa
any quantity of CAN/can e plucedy and 28 to the future,
Agrohemija is positive ¢3 far 2s domestic s1les are concermcd,

the broker compiny howcver is only r. :son.ibly optimistic, since

nobody can fors.e¢ whit ean haprpen in thc cours of the three
or four ycars until a new pl-nt is on streas. But the prospests
rcgarding increasc of demand ar . encrally consiicred as goed,
espsoially for urea.
2,11

A list of constructors of ammonia and urca plants cam
be foumd in the Annex.

2,12

Finally, we recomaopd te toke into considerantion thed 44 is
possible to earry out the project, as exposed in the presest prepart,
ia two or three stepa: first censtrueting a plant to manwfasture
asmonia for salc, and later os enlarging the CAN factery and inetal
liag the uwreas plant,




In spite of the fact that during 1973 the forecasted
censumptions of 420,000 t nitrcgen have not beern att:dned,
the Authorities show such optimica as to the outlcok for the
future, attributing the failure rather to a limited production,
than to anything else,

The official consumption figures for 1973 are as follovst

Preduction 376,800 t N « 455,000 ¢t NH;
Import 74,700 " " & 91,000 ¢ ®
Export as NPK 60.000 " * « 73,000 " "
“m -m oo 2 " "

Uenee, the lecal consusption, (production + import) - (export ¢
stenis), was of 345,000 t N agaimst 420.000 t as forecast,

3.02

Nevertheless, Dr, Babovié, the Agronosist of Agroheri ja
Fesponsidle for the preparation of the new domestic consusption
forecast, asserted ia an interview with the expert, although
his nevw figures were aot yet official, that the aitrogen consus-

Ption might ia 1985 be well ever 800,000 ty instead of the

700.000 ¢t foreesast last year (see our report part 3.0%),

T™he Gevernment's "Greca Plaa" predicts for ASA3 the follewing
demsstio consugptions

Slevenia 65,000 ¢t N 79,000 ¢
Greatia 260,000 " " o 336,000 " *
Bosnta and

Sersegoviaa 95.000 " " o 115,000 * "
Sorbie | 400,000 * " « 486,000 " »
fasedenia 60,000 " " o 73,000 v

W &I. ‘tl“n. Iﬂ""
Total of Tagesdavie 806,080 ¢ ¥ o 20M800 ¢ NEy




This figure is of the same order than that quoted by Dr. Babovié,
but we were not able to accorain, if the two figurcs are the
result of independent investigations or if they ure coai#‘ from
the same source. In n~ny case, ve belicve that tle riak/:onltruc-
tihg of new capacitics in the osder of looco ¢ Nl, peday is at
present quite justified, especinlly in consideration of what is
exposed in the following paragraph:z,..

34C3

In addition to the domcstic sonsuption, the peSroleum
crisis, the expccted reopening of the Sucs Canal and the
increasing demand all over the world are openin: unforscea possi-
bilities of fertilizer export~tion at very favourable conditions,
In fact, urea which two ycars ago quoted about f§ 6o p.t fob
European harbour, is quoting today § 300 p.t. Manufacturers of
fertilizers buy actually ammonia at # 16o p.t.

On the other hand, th¢ inst :1llcd capucities of productiem
in Yugoslavia are still the same as last year, i.e. about
560,000 t N or 680.000 t NHy peas out of whichthe plant ia
Pridtina with a capacity of 1loc.000 t N p.a, is sgill not ia
operation. In Pandevo, troublcs are expcricmced with a simgle

-

strcam 1000 t NH; pcr day plant using nural ges. This shows the
fragility of thec supply, and our belief, supported by the
executives of Agrohemija, is that there cxists a rcval nced for mew
ammonia production capacities. The Managemnt of the ''Boris Kidrid"
concern also shares these views and is decided, to use all

possible means in order to carry out the present project and to
start, immediately after, a study on & loco t.p.d. ammonia plaat

to be constructed in a few years fros now and using Yugoslavia nat-
ural gas.




3.05

In this conncction, we still mnintain that an overcapacity
of lo-204 is ecomomically sound, especinlly in 2 comatry where
an increase of only 5-104 p.a is anticipated, but which nevere
theless has good agricultural rossidilitises bver if there were
Bo chances of fertilisers exports (which in fact exist), this
vill always be¢ a good chance to export cercala obtaincd by the
wse of more furtilisers, Fres:ntly, Yugoslaivia astarts slready
auccesfully to export corn. Regarding the export of fertilizers,
the geographical sftuation of Lukavac is very favourable, since
the plant is connected by & direct railwvay with the Adriatic port
of Plode at s distance of about 300 kas,

3.06

Regarding the choice of fertilisers to be produced in
Lukevac, the mamagement still intends not to use inmported raw
saterials, T™his io particularly right today, because¢ of the
iadependence from foreizm sources and their prices policies,
The plan of the Lukavac comcern is therefore to continue
sanufacturing CAN for domestic use and to start n production of
urea,

In one previocus Feport, we suggested a rclation detween CAN
ad urea of about 1:0.9, but nov the chances of exportation
haviag eonsideradly improved, ve suggest a CAN to urea r~tie
of 111.3, 1,0, 400 t CAN anl 525 t urea psr day. Ia fact, urea
is the richest nitrogen carrier and more suitable for tramsport
thas any other #o0lid nitrogen fortiliser and, oa the other hand,
lukavas 19, 28 alrendy Bentioned, im a geographically favouradle
position for oversea expert,




4,000

SHE NV PLaNo FCR PROTUCTION (F NITRGOES IN JHo BCiLs KIDRIG

D ey v

TLANT. i THE TiCH, SLUGY KEQUMEAD:D

b,0C1

ince ti.w 123t yerr, when the previous report was ande,
the planning of the future fertilizors nroduction has developed
conéider-bly., Cn the intermationel larkot,'ha.itu;twn his become
hectie, lu. to the riac in 1rices of the raw mot.rials, The
soris Kidri: Concern working with 1:::o:gteriall and being
thereforc indercndent fr-m imvorted naturil gas, is now in a
frvourabic positicn to coupete on the interantionci market. Oa
the other hand, tie Munagenment decided to raise the vageo and
gelaries s well ao rices >f th. coke oven gaa and the utilities.
Internationally, the investnent ecosts have also undergone a rise,
All these ressons call for a reconsideration and am updating
of the feaasibility atudy, perticularly with a view to exportabdle

products,

4,002

Un the contrary, no change was oxperienced as to eoke oven
g€as supply vhieh will bc available at the time scheduled last
yenr. Rence, the quentitics of the matural ¢28 availadle will be

.

2% million Na’ p.a. from 1976,
JOO 1" 1) " 1 1973.
,50 1" [ " ] 1900'

If the overhaul of tts czistthc cok: oveas is postponed,
the situation from 1978 on may be even more fuvoursble than
foreseen. This however will de of little importance for the
future nitrogen plant, since the fsetory ean anyhow hardly be
oxpected to be workiag bdefore thres yoars frou now,

b.1C€0 AHIONIA
4,101 .

As to manufacturiag progess for ammonia, the last year's
Fesommendation to use the hydrosardos reforuing vith steanm i
saintained, {n spite of the fact that, to our knevledge, wntil
muauuntonu‘pluttnuhmnmmuuw
strusted. Nowever, eonstrustors interviewed during the last
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MOBIMA exibition in Frankfurt caintain that the Ligh hydroren
and the low methane concentrations ir the gas have 1o najor
influence on the issue, provided special calculations of the
reformer itself are undertakon. The old Barthrolond-sachase
process is much too expensive, and cannot competc witlh the
sodern methods. The BASF low pressure and high oressurc partial
oxidation have been, t- our knowledge, :pplied only for small
plants up ¢, opproximatively 370 tonnce ammoni: per day,

And finally, a coabinction of o gas eeparation of the coke
oven gas with partial oxidation of the residual tail gas (the
quantity would not be large enough for steas reforaing) would
yield roughly 30C to ammonia per doy from the grs separation
(Linde) and 360 to p, day froa the tail gases at a price much
too high if compared with other processes. In fact, according
to records of the presont production, the coat of ammonia
prodused i a Linde plant would, in a new plant, bc auch over
D 2000 p.to. (see p. U)

For a plant of the envisaged size and bas.{ un coke oven
€88 it appears safe enough to entrust with ite construction one
of the renown firss having great experience in tie building of
stean reformers..

b.102

Astually, the Boris Kidri# Conmcern produces 100 t p, day
ammonia in a 12 years old LINIE plant which works satisfacotorily.
The records show that the saintenance coste of tin plant are SK
of the plant’s value, but expressed in new Dinars, without :
Sakiag inte nutl’nt!m"mo‘umm during the last 12 !
yoars. 1t 19 asouwmed that th- plant which 1s already paid off
cas still remain in operation for a aumber of years, without
shoving serieus troubles, and it is therefore recommended to
contisne heeping 1t in operatien.

e 46 million M’ tat) 888 from the Linde plant should no
prie uesd for heating puspeses, but fod, together vith 2% x 208 |
$300h 208, 1000 & stesn reforaing wait and credited to the |

Linde Jaat at a wiwe of 2 0.3 por h’._‘ which corresponds te

ey corti e

G e —

sertui

; ;
|
|
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the value »f the tail gis,when used for the manufacture of
amnonia. The cmount of the fresh gas fed into the Linde plant
being 12C cillion Nn> our yoar, the amount of the total gas
used for cionie preoduction will then be 3% nillion N.’ and
correspond to th total gas available. The flow shcet of the

process can be 3cen oun the next page.

4,104

She cooniooprodungd idll be of 210.00C %0 pe yoar of
830 to p. day. Cut of this total quantity 32,000 to per year
OF 1CC ‘tc por day will be yielded by the Lipde plant, spd
the remaining 175 to 18C.0u¢ %o p. year or SAC to 560 %o pp
day by the steun roforming unit,
4,105

Thie arrongenment has two advantages, f.¢. it holps re-
ducing the investment ccsts and it is flexiblc ensugh to allov,
if neccssary, to work below capacity, without imereasing the
costs per ton of nroduct. For instamec, during the imitial
period, when only 25C million Nm’ gas will be availeble, {t
will be possibl. tc work with thc reforming plant aleaes at ity
full capacity, thus absorbing thc wholc gas ameunt available,

4,106
The tables “AMMONIA (1)" and "AFMOKIA (2)" on ppié and)y °
show a tentative calculation of the produition eests of
amaonia, whin nanufactured according te the recommended arrange-
ment. Az & result, are “poduced in on: yenr:

32,000 t ammonia froo the Linde¢ plant
at D 1676 pete sevsssssees D 55.636,080
175,000 ¢t ammonia froa the refopmer

at D 1114 p. &, -unoooono- D 194,981,000
- e ——
207.(’.00 to Amuonh at an uvercge of D m Pele B “”“

b o L
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(Alternative

ANRNA (1)

(LINDE Plant)
Produetion: 100 t/¢ of 22,000 Y 2ey

I

Mcs-t,tnoto)- PP e~ 2 S T S R et B Dl g
waantity

l. l.

Prise

Costs

1) Raw n:teriada:
32 (4200 keal/ied) B3 120 x
Catalyat

2) Lkabour

3) Ugidjtien:
Power kWh
Coeling water l’
Desalted water l,

) lalatsnangs

5% of 145 x lo
5) MEhlAALE. DESENSSS
€) laborataga
?) Qusphage
8) Dpgessation
9) Iagurepme ©.6¢

6

ln6

66

»
16

Sudtotad

h‘

10) Opedis few &[u ~»’ s
Potal ’

SISO - - S Sl o Sl

Lo o o 3

0,22

She 000

Oo”

‘iii"‘h‘ll 2,198
318,780,000 o

.63 000 1,60
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(Altemative 1)

“d)‘ eshe oven gap)
Sonduation 320 § Bads F 183,000 % por IO §- :
5) L un.l_____.___.______________ -
h.“w Price Conts ¢
1) ' .
Ol g0 0 " e % -22 35, 270,000 192 17
il gw n} 3 w‘ «35 16, 100,000 88 8
Ootalget sny L o 54#90,000 Y )
?) \ohae 51 @, 326 3,2)0.000 18
Perenn ¢ nochantiae 42 77,73 3, 35,000 8 ?
hpervisin ad Ganagenent 16 1,617,000 9 1
)) BAMMG
as)Power b s 0’ -3 22,400,000 122 1"
Ossltag wter o} ®© s vt -3 14,000,000 n 7
Sesed tod mater 70,000 $30 2,0)5,000 11 1
sue)Sasees fesl waw® e 15,400,000 “
4) Blateam ¥ : 2,000,000 0 10
5) tsmMan.amieste ® 34668,000 o 2
¢) \npam e 98,000 y -
4] m - ) 4,0%,000 ”n ]
o) e
of caib pagnent (D 123 M) 12, 00,000 61 ¢
o cuiieet o (5 8T W) 37,110,000 ) ]
?) ) 2,460,000 19 1
Sotade ' 198,841,000 1,006 100

ye

=) 8% M W, tael. taitiel cumprassion to @0 Atn (207 BaYt)
) A ¥t p.e B,




4.107

In sddition to the process described above, whioch in the
following 18 called "Alternative I" the costs of smonis produced
according to two other alternatives, both based upon steam
reforming ajione, were calculated of which in the ore ooke owvea
€88 is used for the heating of the reformer (Alternatiwe 1I),
while in the other (Al ‘emustive 111) the refosmer is heated with
fuel oil, s0 a8 to have acre gas available for smmonis producties.
The investments for the altermatives II and 111 are eptinated
respectively at D 45C aillion and 57C atllion. The ocost of
ammonis will be D 1,060 p.t for the Altermative Il and D 1,298
for the Altermative 111 whioh is due to the mwch higher cest of fusl
oil which per koal is about three times & ezpensive @8 ook ova gaB.

4.108
Resuming, the thres tbove altermatives otn Yo presented ®
followss

Altespativg ] (uwsing the ezisting Linds plant cenbined with steld

refosiing d wsing coke oven gae as fwsl)

Profuction: 670 t p. day
Investaent: D 410 silliton
Ammonis costt D 1,200 p. toame

. reforaing al wiag evle »
Allamatin (o Tarorminf S0 el ol B

Preduction: 67C t p. day
Investment: D 450 silliien
Ammenie occet: L 1,060 p. tomme

A\vamngpise 111 (steen refoming wing sl 1))

Produetion: 040 ¢t ). Gy
Inveptasat: D 370 aillien
Mmenie cestt D 1,75 p. temme.

For e calculation of the predustion cent of wren ad OO,
the aset ikely, although net %he lowant eset of D 4,000 pov tome
amenis will W wed (Altesnatiw I).




TROUSIYR SNGIIATION OF POMCTICN G T3

(Alternative 1)
AREIA )
(Nsating vith ges)

e - ot SRR

Quantity Price Costs Coste %

e e SUUNEY YY S X N

Frocess gas m BV 2% x 10° 0e22 59.400.000 276 26
Catalyer, oy 30,00 6,450,000 3
1

1

1

N 63.3260,00 3¢230,000

“ "07”0‘0 3.“,.“0
1,617.000

274520, 000
17.5e0.000

2.473,. 000
17. 600,000

22, %0, 000
8. 300,000
538,000
.09 .000
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LENTATLV . CAlCULATIOHN OF . ROUCTION & ST8
(Alternative III)

AMMON1A (&)

(Heating with oil)
Droduction: bho t pide_oF 270.20Q0 t ip S20 4R
Minvestments D S0 M . . _

quntity Price Cests Costa ¥
g I1ON ] U 7Y VIS 1
1) naw materials:
Gas (4.200 koai/ind) W3 350 x 15 0,22 77.e00.000 205 23
Cataly:t, say 30.00 8.100,000 3 e
2) &bp&' 51 630260” 3. 230,000 12 ) 3
Foreuen and mechanics 82 77.7%.00 3.265.000 12 1
Suvcrvision and managcueat 16 1,617,000 6
3) Ugijptiass
-)Pomo A 1llo = lo‘ 0:32 35.200.000 13 lo
Cooling water .’ 6o = lo‘ 0.3 3.000.00 7’ 3
Dosalted wator m° 550 . 000 3¢50 3.025,000 n 1
%) e, ¢ “6.000 1.530.00 7e.38e.000 261 &
V) Naintaapnge S8 28,500,000 106 8
5) Mmdliary prodys\s 2o Soheseee » 2
¢) lakoratony 2.3 6.7%.000 B 2
7) Qverhoad (90K of labewr b036.000 13 )
+ supervieion)
O Dearssiatigat 10% pes.
of cash payment (D 17 MR) 17.000,000 § 9
‘; of erodited sua (D 399 WN) N.bPs000 10 13
% 9) lngurange ©.6¥ | L W 13  §
S— e
Total )’-ﬂm l.ul ho
Sreprt-o i e AR

"m of whieh in cash, and 70% ia annual tastaluente at a conpound
1 interest of 3 p.a,

“mmrtmm mtmomumuhwtﬂm
=)y 6 x de mlp.cu, |




T -
4.109
A9 %o the mwnwfacture of ures from amonia, it is general

prestios o wee for that purpose the 002 resulting from the reforwing
of the hydrecartons during the manufacture of esmonia. Although

ia our case the W-product ';02 would theoretiocslly be more than
suffiolent for o daily production of 529 tomnes of .res, the losses
Guring the sorubbiag of the gas are high enough to make it
quosticnsble. T™he prodblen will therefore hawve to be discussed with the
congiructor of the mamonis plamt or & separete study about & eelf-
suffiocient preduction of o, fron limestone vill hav to be envisaged.
In both capes, the value of the CO, whioh otherwise would be vented
otn b comsideretl sero for the evaluation of the manufecturing

ooets of wrea.

4.1%

On the other Mnd, there 18 & possibility meationed by the
Sanagensat of selliag 300 to ammonia per dag %0 & neighbouring
oode ash fastory ad an already existing need of WO t amomie
p. Gy for the amulecture of 300 t CAN. Vith o ainor cheamge ia
he iaptallation of the fastory, thie preduction oan Yo inoreased

% yiold 400 t por dag, 8> that the coaswmption of emmonia will
be of about 133 ¢ por dag, leaving & balanee of shout 05 t emmonia
por Qap for other puipoees, in this cape for the ammufacture of
585 t wren per day. To put it brieflys

00 ¢t amenis per day for sale

135 ¢ aamaatr por day for the produstion of 4 ¢t M

305 ¢ amenis por Gap for the predustien of 505 ¢ wes

R - - .- LR 2 - R

Totals &0 ¢ -—“”.~.

4.11%

Nbe soltien soems %o Yo very foveuwrsble wder the present
olseumntances, Wempe 1t sesennitates the lenegt AAIRRINIRS -
a fant, hese smid o ncccantey %o tavest:
far e amenie festesy (600 +/4) D 4% sillten
for he wes plen (309 V/4) P00~
for e c0unNten of the adtio anid plmt D 5




4,112
The sales per y.ar can be imagined 18 follows:

64,000 t ammonia at the local priee of D 3200 : D 205 milliom
128,000 ¢ C:.. T TS S DR
28,000 t urca " " " i now %2 1 W 28 "
lko.000 t urca for export FUB

Buropean harbour " k500 1t " A30 "

. ® - S -

Totad D 1,124 nfllioa

The comparison with the production ccste siows that the
investmont could practically de paid off after one year of
operation,

&.113

another cttroctive possibility 4f£ using 64 t p.4, namoaia
(.lternetivc I) eould comsist in not changin: at all the¢ ouQpue
of the CAN factory. The rroduetion programmc could them bo the
following!

2006 to ammonia per day! 200 ¢ Ny
300 ¢t CAN per deyt lor " ®
60oo t urea per dayi She " #

6ho ¢ IK’

There arc still other, more or less attractive pessibili-
ties of using the ammomia prodweed according t- either ome of
She throe alternatives preposed in nara 4,108, They will enlp
depend on the poliey of the oris Kidril Mancgeueat vith regasd
to the marketing of 4188 prodwetiea.

4,200 UPRA
&, 201
Thore ondot severcl proecsess $o sanufasture urea foUN
amnoaia and sarbea diextide, out of whish the BAIY, the OGN
She Nontecatinl or the ITAMICARION prosess can be mentionsd aB,
S0 our knowledge, the most weed. ALl of them have their adventugee
and, say bo, alse their disadvanizgus. The prcuent study o
Sased on the STANICARBON precess, The reastion tahes plase 40
twe steps. In the firat step namenive carbamcte fo fepned Waigh




in the second stup dooomposcs into urca and water. Since the
oquilidbrium s at adout X~y the difficulty consists in using
the warcacted componeats. In factorics in which great quantitics
of ammonium salts arc producud, th: unrcacted componunte can
oasily be used for this purpose. Whure it is not casc, the urea
is scparetod and the rest ia rceyelcd intc the ronctor by =
somehow compligated proccdurc. Great conetructors use processcs
develop.d by Moutecatini or ST.HICARICN; the cost of the plant
88 well as the cther conditions will have to be .xamincd, beforc
taking o final decision,

The chemistry of the upcs procoss i3 prccumcd to be kaown,
It ean be found in the Spucialised literature, books and peri-
odicals. A temtative calculrtion nf the production costs can
be soasulted va page 22,

300 GALIUN NOONIUN NITR.TE (CAN)

.18

™e Managemont and the teehnical staff of the Boris Kidpil
Comsern are most familiar vith the production of CAN, and therc
18 ot proseat no Beoessity to go into details, vhom dealing
with this product. Nowever, it seems worth while reminding that
1t say aot bc difficult to extend to boo t p.d. the preseat
production rate of 3c0 ¢t psdey if the nitric acid plant, whioh
at present is at the peak of its sapacity, is expanded by 30%,
T™he e08ts of the amendments RoGeSSAry, arc eastimated at D 3o
eillion, and the ealoulation of the production eosts for aitrie
u“u‘tormmh“ﬂuu’p”ﬂ&-




TENTATIV.. CALCULATION OF PRODUCTION COSTS

Produ

uction: 525 t p.d. or 168,000 t in 320 days

nvestment: D 200 MM

Quantity
P LI
1) Rev materials:

Anmonia t
Co 2 t

95. 760
127.000

2) Labour: 8

20
Supervision and management 8

Foremen and mechanics

3) Utilities:

Fower 130 kWh/t = k.h
sater, cooling
Steam 26 at, 230°

4) Maintenance 5i5
5) Auxiliary products:
6) Laboratory:

7) Overheads (50.; of labour
+ supervision)

8) Depreciation: 10¥ p.a.

of cash payment (D 60 MM)
of credited sum (D 140 MM)

9) Insurapce 0.6

.- - e A S

Price Costs Coste
- ‘D.-A-.‘- vk .o J:....”“ ~l. t——,

1.200 114,912.000 684

63.236
?7.736

506. 000

1.555.000
803.000

6.720.000
b.200.000
21.600.000

0.3
0.35
120.00

lo.000.000
300.0“
1)0..00

1.435,000

6.000,.000

18.130.000 1le8

1.200.000 ?

Subtotal for unpacked product
[} Y .

. 0 USRS = . .

“)Bn“ing eto. o

187.‘9&000 1116 doeo

S m eu P e . -

N.M.m 16

Total of product p.t. in bags

-

214,544,000 1277

"’José of which in cash, and 70% in amauwal iastalments at

interest of 5% p.a.
"")Accoraing to the plant's resowds.

nw




TEXTARIVS CALCULITICN GF BOWCTION (.18

NIIRIC ACID (24% x)
Productio f.270. % p.ds or 86,000 t p. 320 dayn

&M&M‘!Q.M:-D.y- y"g‘ .°3..!. G Gt B SO W - e R i SRR SV A A A W G~y
entity Price Costs Costa %

-.u—‘“......g - . e P.‘c‘-‘; -~ .‘.‘Ok‘t&“
1) R materjalg:

m‘. 2,0 m 1.200 Jo. %00 000 353 68
Catalyst (loss 0.12 g/t) 150 1,548,000 18 3

2) ladour: b 63.23 253.000 3

Yoremsen and nechaaies i1 77.73 855.000 1o
Supervision and sanagreent 1 lo0,000 1

3) SsMasiens
Pover kVh 0.77 » xo‘ .32 246,000
Cooling vater -’ 12 lo‘ 0.3% 4,200,000

Desal ted vater I’ 63.000 930 358.000
(boller feed ¢ process)

) Yeiatenanse, say 3+000, 000

5) AnEiMiszz areduste 225,000
6) Laborasoyy 100,000

. n;omuu) e

8) M“' (20% o2 D 25 W) | 2.300.000
9) Insuzsngq o6 300.000

Total “.W.m

b oS S — T S s G e
L e,

“Y000 12 yeare @14 pleat Stoadt 10 arreay written ott,




TENTATIVE CALCULATION OF PRODUCTION CUsi3

CAN, 278 N
Production: 400 t p.d. or 128.000 % p. 22 dap
Additional ianvestment: D 5 MM im cash

A At o A s D G Tel B s Bew BB Gt SO

|

Queatity Frice Celts Costs
o IX.Y D Y P T3
1) Rew naterials:
Aamonia 22.000 1,200 26.4%00,000 206 %
Nitric acid 2435 N 81,500 519 42,299,000 330 7 ]
Lizectone 28,200 75 2.115.000 17 ) ]
2) Laboug: 3o 6}.}2‘ 1.%900.000 15 a
Foresen and mechanice 4s 77.736 3,890,000 27 )
suparvision and nansgement 2 200,000 e
3) Utilities:
Fower bo Kk.h/t = kéh § 5.1 x 10® 0.32 1.632.000 13 2
. -ter m’ 3.8 x 10® 0.35  1.3%.000 1o 2
Stcam t 16 at 28,800 90 2,592,000 2 3
Gas NI’ 1.4k00,000 0,22 303.000 e
k) Kaintenance 55
5) i dugtss 500,000 Y p §
6) Laborotory 100,000 1
7) Overheads (50% of labour 2:79%.000 22 b )
+ supervisioa)
8) ®)Deprecption: 10% Secco00 4 1
9) Insurinee o.6% 33, 000 3
Sub-totul for unpacked produwet 86.977.000 676 lpo
XX)pagsing ote. 20,608.000 161
Total p. t in bags 107.185.000 837

e 12 years old plant iteelf is already writtem off.
X)) coording to the plant’s yecords.
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1.
2.
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4.
p 2
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T.
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9
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12.
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L'AIR LIQUIDE S.A., 75 Quai 4%rsay, PARIS
GIENIIO0 /CHINICAL CONSTRUOTION CORFORATION, MEW YORK
NVI-FOMRAS, 5 IDLN, Aschonerstrasso 954
FROTIR MERLER CORFORATION, 666 Pifth Avenue, NI YORK, USA
RIB-INIP, MASOKIES- wad STANLBAU, D414 Rheimhauson,

: FOYIPACH
IRION WFrs GEN, Noltkestr, 29, ESSEN, DEUTSONLAD

IDERNT-UIBS DFTERNATIONAL @R, D-46 DORTWAD, mm;me

BAPBERLUS AASWOV LS., 22 Carlisle Place, LONDON SN
KRLOC CONTININTAL 3.V, de Goelelaan 589, P.0, Box 5295,
ADTER, TRERLAD
§IS. NI, 25, BD. & L'Aairal Bruix, PARIS 16%
mmnmmmx.n.n..
B4 FRANKRRE/N, Osrvinasetrasse 17 - 19
ORONEIO BB ORA, Via Distelrt ¥, Ml
mu..wu.m.m
JJ.MDMI.WM
mmnumm, 9 Avonus Schumen,
75007, PARIS

SR FROGEIYI, SAF BOMATO NILANNSS, ITMLIL









