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1.01 

In June 1973 a study was carried out ou the extension of 
th« use of 

tk» existing »mail  «ausonia plant for     'coke oven gas which will 

ka produoed in n«w coke ovan batteries,   now under cor.atrvction. 

If eoasideriag th« pro/resa realised,  it io sai ¡ to 3 s suae th-t 

the coke oven gas for the assonia production wil]   be available 

as foilowe: 

197*    \    250 aillion Ha>3 p.a. 

1978    i    300      " ••      " 

I960    :    350       " "      " 

A« th« construction of the a«« cok« ovens continues 

prstjrsssiag accordine to schedule, nothing needs to be changed 

regarding the tisis* of the project. 

l.ot 
Slaee last y«*r,  three fact« are to he «ode responsible 

for th« interest is sskiag the project advance rapidly: 

(1) the progr««« realised in th« construction of th« new 

«ska ovens which can hardly b« started,  before  having 

an esoBoaleal u«e for the ga«{  this obliges the Hanag«- 

sjsat to proceed with a aaxlsma of dy nasiest 

(2) the n«w situation which.aros« last year on the energy 

s««tor has oauaed an uncertain situation on the fértil Uei 

rarkat with a very saortaatial iacreaa« of pricesj 

this is a unique npportuaity for introducing a new 

sroduetloa oa the world sark«t{ 

(|) M Upr«v«s3«Bt on «s« o redit sarket, as far a« loans 

fsr the i a«»« trial development in Iugoslavia i« coneeroad 

wHi«h aak«s the plant Haaagsawat optiaistie a« to th« 

pssaUilltf of fissMiBf «ft* Mv asatonia project. 

leftf 
ft* Is «s*fl«*»% tfcaft the ti»e has 

-.kL^A^,-.,...^ 
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put the project into practice,  and nor« specifically 

- to «xamine ita feasibilityt 

- to investigate the possible usos for the am.-.ionla 

produced in  a new plant» 

The Management has reached  the cor elusion that as 

ammonia ¿lant in  the order of >50 tonnes per day Mine soke 

gas as raw asteria! should be constructed. 3ose tiae lately s 

similar plant, but working with natural gas, should bo plana««« 

The use of the asunonia should also be investigated} tne Manage- 

ment is quite sure that 200 tonnes aaaonia per day can be sold 

in Yugoslavia without transformation into other nitrogen 

products. 

It seems quite sur« that in 1978 enough ooke oven gas will 

be available for  the production of 550 toases assonia per 

day, whieh confirm« the s ta teses t already «««tieaed la our 

previous report.  As far as a poaeibl« use of naturel gas is 

conoemtd, whieh is not available in the Republic »f Bosnia sad 

Hersegovlna* will depend on negotiation still pending between 

that republic and another Yugoslav republic. 

At for as an exportation of nitrogen produ«ts is ooseeraed, 

the Manages«nt is by no means opposed te taking it into 

eonsiderstion, since there exists a railway cossntsioatioo 

between the Boris Kidrlc concern at Lukavae and the Aariati« 

harbour of Ploee at a distance of about JOG kas. After the 

re-openliig of the Sues Canal,  this will have a partisslsr 

isper tance. 

The lisaagesMst osseet« the mission to detersine 

(s)   the best technologies te be used, 

(b)   to hols in establishing eostaets with the most reliable 

eonstrustiag firms, and finally, 

(t)   Is advise os oosstruetlon asd finanelng. 



wmmm^ß' 

- 3 - 

flM taras of reference of tbt present mission wer«: 
1. up-date tlM feasibility study eoapleted in May 1973 by 

UHI» on the cost of raw aateri&la for the production 
of fertilisers and overhead as well as capital 
lav«sta«at eoate| 

2«  »«viae on the» ehoiee of technology to be used for the 
production of emonia as well as fcr urea using coke 
oven fas foods took for the ausonia plant i 

3. extend tie feasibility study completed and evaluate the 
oasital laveataent eosts required for the production 
of «rea uaing 002 available froa the anaonia plant. 
Deteraiae UM capacity for the urea oroduction 
facilitiesJ 

%• «attuto the lavestaeat and aanufacturing cost as well aa 
aaleabllity of the product« includine urea* 

$• aévlao oa enfiaoorlac eon trac tors poaaeasing the know-how 
aad eaawrieaee ta iapleaent this project. 

1.03 

It vai be «aderetood that, due to the very fluctuating 
sltaaUca oa tao «pecifie aarketa, aa evaluation of different 
•»«•eat« «til not he aa accurate as la generally expected,but 
«a hope that it will five sufficient indications for aa 
«valaaUoa of tao project•• profitability. 

1.04 

At «Xpert viaftea to exproaa hi« gretefull aeknovledaaeat 
*• ttr.A.Bae«, deaerai Manager, of tac   Bona Kidril Coa«era, 
a*, f. Upe tenevi 6, Teehaical Director of the Fertiliser Plaat, 
H?. •. àtrhajsvU, Hr.aW Amaut aad tU their ataff for their 
irapliiiM^ii «ooperatioa ia tarring eat hi« aiaaiea aad «la- 
«•tvtâaf tai« repart. 

um 
Uat bat «at lo«st, wo «iah   t« that* the UM» Beeldeat 

iti ve, ha%A.I.a\aataad aia staff far «hair kiad 
te fMilitati*« U «vary reapaot MM eapcrt«a atay 

|*    V^É^Íatta«á%BB>B\a%« 

m^¿tl¿¿,*>..m '% ,ï„tuÉÊ 
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2.00      CONCLPSlü.N* ANp ^fflrWUwHB 

2.01 

Since the completion of our previous study, entiteled 

"Manufacture of Fertilizers using Coke Oven Oa« it th«   'Borii 

Kidrié" I .ant,  Lukavac,  Yugosl*   ia"   the situatici oa the rw 

materials and on the   fertilisers market has  fundamentally 

changed.  The study hfd  therefore to be up-dated and adaptad to 
the new sitation. 

Due  tc the present world-wide tight supply of nitrogen 

fertilizers, exportation of uan had  to be taken into conside- 

ration,  Lukavac  being in the position to use for tit i a purpose 
the Adriatic port of Ploie, Moreover,  the "Boris Kidric" eeaetra 

ia entirely autonomous  as far as raw Materials arc coacomad aid 

consequently in a favourable position  to coapot«   oa  th« iati?» 
national markets.  It  is therefor« reooaaenaod to orientate tat 

planning of the plant  towards producing «ore «roa taaa proposed 
before,  i.e. 168.000 t. instead of lM».OO0, which ia abottt tat 

mcxiaun obtainable with the gas available. 

2.02 

On the other hand, ther    ia i poaaibility to »all aooat 2QP 

tad. aamonia to a neighbouring soda aah fa«tory. Tai« «atari N 

declinad in consideration of the fact that the other Yugoslav« 

nitrofen niants are ante h too fa- away. This ia, of eearse, M 

unav idablc liaitation to CAM u»d urva. 

2.03 

Like everywhere «let, during th«  la«t y aar raw «ateríala 

and labour have beeoae more expena i vc in fagaalatla« Ta« "•arid 

Kidrië ' aaaag«a«at oeaatquentiy had ala« to iaoroaao the prie« 

•f the gas and of the utilities aaétft rim th« «alarla« avi «*•*• 
considerably Coaaeeneatly, the sovcraaeat also iatroaaei «a) 

authorised prie«« for fertilisers, a« that tè« aew eellUal Bfltt 

for CM la now D 14*9 i as t tad of 0 #**••« aa before,  «ad «tat «f 

•re« B tftftZ, inatead of th« former ¡»rio« «f D 1.JJ1.  Bot« pria«« 

apaly far th« proda« t «a^ed aad «old at work«. Th* f«rmtt*M 

È& 
«ÉB1 
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art subsidised by th« go»*rnaent as  they always  Mr#, 

Is orear  to keep th« aanufacturlng costs as reasonable as 

possible, it is therefore recoaatnded to avoid over-staffing of 
th« new production units. 

2.0* 

D»o to th« new orientation towards producing sort urea, 

th« CHI production is now kept at «»00 t.p.d. which req- iros 

«•If • Mill ohaage in the CA« plant, but needs an txUnaion 

of tao «itrio  «cid plaat whieh already at the present output of 
JOO t CA« par day work« at full capacity. 

2.05 

* jardin« th« awaoaia plant, it is now r*coa»«nd«| to 

«oatlau« usina th« Liad« plant and to feed the tail gas 

together with the roaaiaiag fr««ah coht oten ges into the steaa 

roforaor of a oiagl« train unit. Should the technical aanage- 

•ot   reject tant idea,  then a BASF partial oxidation systc« with 

reciprocating eoaprcaeore will have to be instai led .although 

it «ill ho nor« eapeaalv« in  inveataent and manufacturing 

•oatâi..  A ieeiaioa la this respect has not yet been reached, 

aad th« «holt« will depena on the assurances and guaranties  to 

ho gito« ay tao constructora, who wl|l isaedictly he contact«*. 

t*«ft 

For the «Atufa« tar« ef urea, «as of the 

with rooiroalatioa of the   uacoatcrted 

lei? 

ta» aaiowjit of gao for heat lag the nforacr ha« heea rooal- 

hálate«*,    ohfoaiallf to eoaaideration of th*   fact that coke 

oven «*a laataad of ««turai §M will h« used, A« a result, 

lOM «M «411 ho aaoessary for heatiag* «hi Mr« left for the 

ttlf Wf arasai« will he >r»d«sed. 

.L-J^... ^.,.^-....^iai 
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2.08 

Duc  to  the low hydrocarbon conteajin   the cokt oven gas, 

the C02 yielded will not be-  sufficient for the manufacture of 

any substantive quantity of urei.   It is  therefore    recoB^oodel 

to install  a  limc ston* kiln which is s.lf-suparting by the 

sale of quicklime or sltked  linv  without ¡riving any valus  to the 

developing CO^,   Thin not being mentioned in the terms of refersnoc of 
the mission,   a special feasibility study on thie subject will hsjre to be 
carried out. 

2.09 
The investment costs   ind the manufacturing costs h-*vc 

accu, recalculated on  the basis of  the new production prograa. 

The  total of  the investment  is evaluated  at D 63O million 

(at the present rate:  U2 million dollars).  The production costs 

of ammonia »ill be about D 1200,   that of urea D 1277 and of 

CAM D 837. 

2*10 

Regarding the suitability of  the    products Hgrohemija and 

a prominent  nitrogen broker company w re  consulted.  At present, 
.and urea 

any quantity  of CAIy can be placed,   and as  to the  future, 

Agro he-ai ja  is positive ¿1  far as  domestic siles are concerned, 

the  broker company however is only  n. isonably optimistic,   since 

nobody can  forse« wh »t can ha¡ oe-n  in the  cours of the tar«« 

or four years until a new pi nt is  on 3traaa. But the prospects 

regarding increase of desand   ir    ^onerally considered a« geni* 

especially for urea. 

2'.n 
A list of constructors of aaaonia and urea pinata «sa 

be found in the Annex. 

Ì 
2.12 

Finally, we rccoxaead ts take into consideration tk*% II la 
possible to carry ont the project, as exponed in the prsseat fepsrt, 
in two or three steps 1 first constructing n plant tc »aawfnstttre 
ammonia for sal«, and later ox enlarging the CAR factory s*4 laottl* 
ling *»• »res plant. 



PIP 

3.00 

- 7 - 

5.01 

la «pit. of th. fact that during 1973 the forecasted 

ooaiuiptloo« of <»20.000 t aitrcgen havo not beet atnlned, 

tè« AuthoritUa «how auch opti«ica a« to the outlook  for the 

future, attributing the failure rather to a united production, 
than to anything els*. 

to« official coa.uaption figure*  for 1973 «re a«  follow«i 

Promotion 37*.%©0 t H .   <»55.OO0 t MHj 

taport 7^.700 " » .     91.000 "    » 
afcport a« HVK 60.000 " " «     73.OOO "    " 

***** S.800 " » -        7.000 M     „ 

•••••, the l««.i ««nau^tioa, (production • import) - (export • 

•t*MS«), mm «f 3*5.000 t M agaiaot <»20.000 t a«  forecast. 

3.0i 

Ko'ortkol.aa,    Dr. Baoovic,  the Agronoaiat «f Agrohe.ij. 

roopoaoible far the preparati«« of the new domtio oonsuaptioa 

f«r*«a«t, aa.ert.« U a« iat*m«« with the ««pert, although 

Um mm figure, were aot yet «ffi.ial,  that the nitrogen con.ua- 
ytio. aight i. 1*5 b« »«U «vor 000.000 t, in.tead «f the 

710.000 t f«reea«t lut year (•«« «*, report p*rt 3.03), 

*m emnmmtH «Ore« »u.« .roéiao. f *r ¿gfc the    foUo*Ug 

«3.000 t N •   79.000 t • •- 

260.000 » « • 310.000 « » 

flOToala 

•ortla 
99.000 « » . 119,000 « » 

000.000 « « • tM.000 M H 

60.000 » » •   73.000 « » 

»»• IgfttBO t f% 



This figure ia of  the same order than that quoted by Dr.  Babovic, 

but we wore not  nhle to  lao^rciin,  if th<¿  two  figures arc th« 

result of independent investigations or if they *;r« cosing fro« 

the same source.   In any caee, vs believe that  t:»e risk/eons true* 

tihg of new capacities in the oxdtr oí  looo  t »NM^ p.day is at 

preaent quite  justified,  especially in consideration of »ont is 

exposed in the  following paragraphs. 

3.C3 

In addition to the domestic sonsuptioa, the petroleaa 

crisis, the expected reopening of the Suet Canal and the 

increasing d«ir¡and all over the world are openin? unforso«a possi- 

bilities of fertilizer exportation at »erf favourable conditions« 

In fact, «rea which two years ago quoted about $  60 p.t fob 

European harbour, is quoting today f  3oo p.t. Manufacturera of 

fertilizers buy actually ammonia at $  l6o p.t. 

3.04 

On the other hand, the inst died capacities of production 

in Yugoslavia ar* still the same as last year, i.e. about 

560.000 t N or 680.000 t NHi p.a. out of which the plant ia 

Priétina with a capacity of Ilo.000 t N p.a. is still net ia 

operation. In Pancevo, troubles are experienced with a slaglo 

streaa looo t NH, per day plant ucing nuirai gcs.  This shows) th« 

fragility of the supply, and our belief, supported by th« 

executives of Àgrohemija, is that there exists a r«al need for a«w 

ammonia production capacities. The Manageant of the "Boria lidrië" 

concern also shares these views and is decided, to use all 

possible means in order to carry oat th« present project and to 

start, immediately after, a study on a looo t.p.d, aaaonia plan* 

to b« constructed in a few years froa new and usine tagosiavia nat« 

ural gas* 

¿W.'„-,. .la~a*î.miÊiïà*...t..<..   .., • 1',li».{»....tmJaA-.Jl.ia>J^.,--....^..,..'-.'.ja...¿ák..Jai 
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3.05 

In this connection, w« »till aeinUin that an overcapacity 

of lo-2oi i. «ooaoaleally sound,  «specially In i country whore 

•a inerea.e of only 5-lo¿ p.a is anticipated,  but which never- 

thele«« ho« food agricultural roaaloiliti.»a.  i.vcn if th*r« were 

M chanco« of fertilisers exports (which in fact cxi«t),   thi» 

will always bt> a good chuust to export cercalo obtained by the 

aa© Of «ore fertiliser«.  Presently,  ïugoslivi« atart« already 

aaeeoafully to export corn,   ¡kgarding the export    of fertiliser«, 

the geographical situation of Lukavac i« very  favourable,  aince 

the plant i« eonnected by a direct  railway with the  Uriatic port 
of Fioca at «> distance of about 300 ka«« 

5.06 

Regarding the ehoic« of fertiliser« to be produced in 
Ufcavae, the SMMgonont «till Intenda not to aae imported raw 

aat«ri«l«. Thi« i« particularly risht    todoy,  because of the 

independence froa foreign «ource« and their prie*« policies. 

*aa plan of the    Ukavac ooaeern 1« therefor«  to continue 

aaaafaetariag CAR for despoti« as« and to «tart a production of 
araa. 

la on« previous report, we «ugucted a relation between CAW 

aad arsa of about 1:0,9, aat no« tae chano«« of exportation 

haviag «ouiderably iaproved, we aaggeat a CAM to area r^ti« 

•f 111.J, i.e. <KM3 t CAR and 525 i aren ?«r day. In fact, are« 

ia the richest nitrogen «arrier aad aore euitable f«r transport 

t*a» any other «olid nitrogen fertiliser «ad, oa    the other hand, 

Wkavac is, * already «enttoned, in a geographically fovoarable 
pooltioa for overeen export« 

süiaá 
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4.000    jy^,Nl<, FUNú FC A PHC,:.:ÌCTIQN ti   NlTROa^  IK ÎHZ Mil.:, KIDRIÔ 

ILA.NT AHJ TH£ T5CIT'C LOCI R¿OOM¿!£Mv;.0 

4.001 

ince tre l?.3t ye^r, when  th» previous report waa «ad«, 

the planr.in* of  th»  future  fort i litar«  nreduetion ha« developed 

considerably.  Un the   lntermtionsl a«rket,  situation hrm bocón» 
hsetic,   .lu.   t->   the ri3<;  in ! rico; <t th*  raw norial». Th« 

¿ori* Kidrii Concern working with/        raw »ateriala and being 

therefore  independent  fr1» innorted natura fus,  in no« la a 

favourable position  to eoüpctc on the in ternationci aarket.  OB 

the other hand,   the Manngeafcnt decided  to raía« the wageo and 

cU.arics   ia well  oc prices   it  th.   coke  oven g.i« and  the utilities, 

Internationally,  the  inveütaent eosta have aleo undergone a ria«. 

All  the«« reraon« call  for a reconsideration and aa updating 

of the  feasibility itudy, particularly with a view to exportable 
producta. 

4.002 

On the contrary, no change waa ¡>xp«rieneed aa to «ok« ovan 
gna «upply which will  bo available at th« tin« scheduled last 

year.  Hence, the quantities of th« natural fa« available will be 

250 œillior* Na* p.a.   fro» 1976, 

y%i       » »     »       »     1930. 

If the overhaul of the «ait. ting coke avena la postponed, 
th« situation fro« 197* on n«y b« even «ore favourable than 

ferooooa. Thin however will b« of linio iapertoaoe for tao 

future ni troten alani, «ina« th« factory «an anyhow hardly bo 
exacted to b« working befar« thre« you* f,6o m, 

%.1CC    AKHOMA 

«.101 

An to aaawfaeturlag pro««aa for «amia, th« Inai year'» 

roooavonfetlon to ua« the hydrocarbon r«fo»iag with atea« U 

naintained, in api te of the faat that, to our knowledge, MtU 

now no steaa reforaing plani for coke even gas h«a b««a «on- 

struated. However, «oaotroetoro interri «wo d during ill« last 

Ardirà**. .x&dto*JBÈ'M\*&e 
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exibition in Frankfurt talntain  that  the !iieh hydroCon 
and th. lo« aethane concentration in the gae have no uajor 
laflaeace OB the Laue, provided »pedal   CAlculationa of tho 
referner itaalf are undertaken. The old aartholoei-^chaee 
prootaa la «weh too expenaive, .nd cannot nonpett with  tha 
•Odern aathoda.  Tht BASF low pre.aure and  high -ordure partial 
oxidation have  been,  t, our knowledge,  :ippli.d only for anali 
planta up  to *rproxinativcly J:o tonnes  aaoonia ?cr d.iy. 

Aad finally, a eoabinction of C 5¿J  eeperation of the cok« 
©vaa gaa Kith partial oxidation of tho reaidual   tail Gaa  (the 
auaatity would not b« larga  enough for atea* refolding) would 
Jiald roughly 300 to aaaoaia per day froai  the gre a.paration 
(Linda) aad >6C  to p. day froa the tail gaaea at a price ouch 
tao high if eoaaared with other proeaaaaa.  In fact, accordine 
ta raeorda of tha preeent production,  tha coat of anaoniG 
produaed in * Undo plant would, in a new plant,  be auch ovar 
0 2000 p.to.  (aae p. 14) 

tor a plant of tha envlaaged aiae and baa.d on coko ovan 
IM it appaare aafe »sough to «„truat with ita conatruction ona 
•t tha renown firaa having great experience in the building of 
•tarn reformera. 

*.102 

Actually, tha Boria Kidril Concern producen 100 t p. day 
••••aia i» a 12 yeara old UH» plant which work a aatiafaotorily. 
taa record« ahow that tha -aint•nance coat« of tho plant ara 5* 
of tha plant'a traine, bat asartaaed in new stun, without 

taking lata •onaidmtíSr«t1%ÍÍ0|urrency daring tha laat 12 
*W. I« ia aaaaaed that ta   plant which la already paid aff 
•a» atUl reaala in operation for a m.«ber af yaara, without 
aaavlaf aariona traeblee, and it ia therefore raaaaaendad to 
•mtim§ haayia« it ia operation. 

** ** axUliaa ate5 tau «aa froa tha Liada plant ehoul* no 
tag**» »aod far heating f«tt*a*t, hat fa«, together with *J0 s IO4 

ata* fete* an«, u* « ateas raforaiac «it and oredited ta tha 
liei» fiat* at a «nlae af a o.» per m?9 w*ich aarraaaaada ta 

•i" 
Wwmm^ &• 
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the value of the  tail g AB, when used  for the manufacture of 

ammonia.  The amount of the fresh gas  fed into the Llndt plant 

being 120 ::iilion  Nrr   ;>cr yonr,   the  amount of the  totvl g&a 

used  for ¿.:.,:>nic  production will   then  be  J5Ü million toar and 

correspond to  th     total gne available.   Th« flow sheet of the 

process can be  act-n 01. the r.ext page. 

4.10«» 

££ AP.XvA^-i^XP/. A\*J. A°A^.XHaR**Ä ÄfiPP. A°-Mr ¿ME 
Pf.M£.A<UfrAA«J. "A1.1. >.«. JA«,M?Ä i>J A«. Jáe*LJ**RÍ*. Hl*. 
the, renai ni tin 175 to loX^Ouc  to p«i,/o.»,r. or ^ftO to 560 to flj 
dajr 0/ the nte.ua  reforming upi.t« 

'•.ÎOÎ 

Tint  arr.-rifji ment has two advantages,  i.e.   it helps) re- 

ducing  the investment costs and it   is  flexible •••«cil to alio«, 

if necessary,  to work below capacity,  without increasing the 

coats per ton of  product.  For instance,   earing th« iaitlal 

period,  when only 2%  million Nur  gas vili bo avállenla, it 

will be poseibl,   tc  work with the reforming plant alone at itg 

full capacity,   thua absorbing the whole gaa sjasnnt available, 

V.106 

The  tables    'AMMONIA (1)" and     AMMStA (2)« M ppl4and|t * 

ahow a tentativo  calculation of  the production sssts et 

anaonia, when taanufacturod aoeordiag to the reoo— ••dei arrange» 
•eat.  As e, result,   are -»reduced in on? yenr: 

32.000 t anaonia from the Linde  plant 

atDl6?6p.t.   ...........     D 9>.43».0«0 

175*000 t anaonia fron the refotai«r 

at i 111% p. t.  •••.*•••••   § IfAtffitiOO 
«•***• 

207.COO to aauonia at an average  of 9 1J00 ».te • g*4»Hf,0tB 

i Jm.*iM£stjamx. iti 
I m ani   » i — 

fru 
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(AlUnu**** I) 

A^HPKU (1) 
(UNSE Plant) 

fft lny«^«#nt)  _^ 

J     ( ,200 kc^/fa3) »m3 

Catalyst 

2) itòsiyr 

5) P¿y^t¿»a» 

Fewtr kWh 

Ceeliag water • 

^M&ntity       Prat« Cost« 
JL—*.~JtoAft. 

0o*U     * 

2c « lo* 0.22 26.We.~« 125   IM 
229. o~ ?    •.! 

ft >.*52.M* »    M 

U 9*#V7«4MM ff     M 
li i.élf.M« 5§     1«} 

yf> « i«* t.Jt l?«9J»«Mt *•   A.Ì 

% «lo6 
••» !.*«•»••• H    2.1 

¿6.0«« J.J» *%!•••• %    t.t 

fmSSm*—m at? i».* 

ft»£•*••*• ?j M 

?>«.M* il ta 
J» !!••»••• !•»   *•• 

* 1*1 
«MBMM IW*«<'«' 

t.l*   If» 

o.»    *%•?••*••*     Ht 

•A-^^;'*-r# M-^-aAullt. 
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vmnn mm/maí, 
(AlWfMtlV*  I) 

0 

«> 

t*l |HkJ 

TO • W* 

4» • IO1 

170,000 

-11 

-» 

WO 
7Ci «T -tf 

MdtfT 

CM I« 

l%**>,QOO 

té,100,000 

^,«10,000 

Mr.ooo 
), 2*5,000 

i,éî7,a» 

22,40C,üOO 

U, 000,000 

î.015,000 

15,400,000 

10,000,000 

l,«t,0OO 

IJIfOOO 

4,0)6,000 

12,100,000 

17, UM» 
t,4fOvOOO 

•4 *»«*».*«, 
i^^^P   wi^ • wf    mWmmm  I 

«• 4» A» (HT M^t) 

Conti 

19? 
M 

10 

16 

il 

122 

T7 

11 

•4 

toj 
20 

3 
M 

«7 

m 
11 

17 

8 

Ì 

2 

2 

1 

11 

7 

1 

« 

te 

2 

i 
n 

1 

r^Ms 
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4.107 

In addition to th« procM« describa* ahov«, «Kiek in «fca 
following is rallod "Alternativ* I" th« eosta of noiii 

according to two other   alternativa», hot h hsjwa upo« »«ata 

reforming alon*, *cr*   -alculatel of which in th« or.« ooN 

«as ia med fer the heating of the r«fora«r (Alternativ» II), 

«hiie in Ute other (A^amanve IH)  th« r«fo*a»r i« h«at«4 vith 

fuel oil, ao aa to hav« «ore «as avallasi« for «Mtl» pro Emulili 

Th« inveatamta for the altaraativaa II «Ml III ara «HaMMaé 

respectively at D i^ «illion and 57C ai U ion.    Th« ooat ©f 

«•caia will be D 1,060 pt for th« alternativ» H «4 í 1,?y 

for UM Alternative III i*n<* is en« to the aw* hie*** •*•« «f 

oil which per heal ia about three USM« aa 

4.tœ 

Haswia«, th« 
foUoaat 

«fera« »how aitafMUvaa aa» ht 

4U*«l%*AnJ   («aiM the «siatiat Uaê* plant 
•aa «aia« ook« evji pa) aa ftal) 

•vetaetiami 670 t ». éajr 
lav*at*«nti D 410 aim« 
aaaoaia ootti S 1,100 p 

•¿]JfMUXl~U (•*••* rafowain« al 
a* liaae Flaat ) 

Fraévjotioni 67c t p. «ay 
la «M «Mat 1 D 49c ai Hi «a 
aasaal« «otti Li 1,üo0 a. tosa» 

(atas* refont*« stia« ÜM »it) 

« ÜD % ». «ajr 
1 B 910 aim«* 

«Mit & 1,1)0 ». 

«** oalo«latloa of «ia 

llavly, aihhaejah at« «w 

«III ha UM« (A4ta»at4t«a I). 

af 

OBft as* S 

lÉkMtt^iMeÉI 



«WP^PPWIP mmrmmm 

If 

(iMttaf WfttH fftt) 

(Alt««fttiv. II) 
ilL&M 

*> 

Froeta« f< 

Cfttalyat, 
UBO tetti/ •IT KT* 

«•••*••• tBttt wr 

<fe*atity 

Î7o s loc 

M «1.' 

Coau     Co»%m 

cai*«* «3      f 
W« ?*,•••     lit     il 

>*%•••• Life    1M 

•J-^.^.-i..^._^.t ./A" Af.:> . If 
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£*iiMk h CAJ«Cp.L.->Tipj<r. or i KOÜUCTlOtl, ¡E ¿¡TS 

(Alternativ* III) 
AHHPKIA  (4) 

(Heating with oil) 

fcroduc^ioa^ ,p*»o .*.£« A* •..'-/. £7.° *0ift°i * 

Quantity Prie« 
. „A..... 

OM«« ONM ft 

1) haw ma turi al a: 

OM (4.200 ko&i/ftn3) *»3 35o « lo6 o.tt 77. «e«.»©© 295 II 

Catalyct,   say 3».*o 8.1OO.0©« 9» 2 

2) Ubo^f ' 51 63.526,©© 5.2Jw .oo© 12 1 

Fore.ien and mechanic* %2 77.73».o© 3.265« »M 12 1 

Supervision and aana^cMat             16 1.617.©©© 6 

3) U1AÜW,W 

•^•V»«©» HWh lia s lo* 0,32 35. £••.•»• i* 1© 
* 

Cool ine »«ter •' 6© • lo1 0.35 a. •*•.»©• 71 i 

De»*lt©d water • 550.OO0 5»J© }**t5«©M ìl 1 

""'Fu©!,   t 46. evo 1.55©.o© r*. 3wl»*** »a 24 

*) fit¿JlSiia§t£ 5f< 
4© ** — —  «ij^fe u© • 

5) mmm^MsmsÊ. 2©.©© *•*•••••• at 1 

i) Ifbormtftjqr 2.J© é.75o*Mtt 15 a 

?) 0wrh«»4 (50* of Uto» %»#>J»##§# *3 1 
• «uptrvicio«) 

*) ¡SMMiÀèlmttBd.l0* ••*• 

©f ©*©h p«*a»at (D 171 MM) 
©f erodit«d tua (D Jff MM) 

9) o* ©ft 3H !••••• 

fi 
m 
lì 

» 

13 

». • • « •» » » « » t—m-»~»-mm» 

UU1 3i».nibM© um *•• 

uì90% of «faith i» «aaà, ama 70* U 
ÌBt©r©«t of jai p.a. 

aR)%00 l*#fc ».* Nfc^ IMI. l*iU*l 

""^.i « 1©* ©«al ••! »ij 

liait •! iwif ftt ê 

t* ft» Mi (UT **•/• 
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a« to ta« aanfactar« of araa fro« aoaonu, it i« ffonaral 

araatla« to mm for Halt »«VOM tho 00 2 NMIURC fro« th« raforaln* 

of «to ajrarooarbw» aurine «ko aaaafaetar« of «Mí».    Although 

ta ear oaao ta« ty-proéuet -:c? «oui« taaonuoally b« aoro than 

•aftleiaat for a «lily aroaaeUoa of 5*5 toaoot of uraa, taa IOMM 

awriag taa «eaibatat of ta* #a« arc alfa «août* io aak« it 

«aaatloaaal«.    fa« M« »loa «in t aar aforo aav* to bo aUcuaaad with the 

oeaatraetor of UM aaaonia plaat or * aaparat« «tuajr about a —It- 

ruff loi «at afataettoa of C0? froa Ifcaaatoao will NV   to N «ayiaafoa. 

la «eta oaaaa, «a« «ala* of tao ccf able« otaorvtt« would fc* «mud 

at» at eaaaiaarat atre for taa evaluation of ta« nan of ac turine 

4.110 

0a ta« otaar aaaá, taara U a aeaaiUlttf atattona* by UM 

I« of taillât at» te «•amia aar éaj to a •• tambourin« 

«slotlag aaai of 100 t «aaoala 

of 100 t Can.   »tta « ataor otaaaa ia 

UM > a» tai lot toa of tao f »story, tal« araaaettaa «a» «a ianr«aa«a 

«a yiaU 400 t par 4ajr, ao taat ta« oaaataptioa of aaaoala «til 

•a at aaaat 115 t aar aar, lavatat • •BlMMa of afcntt J05 t aajjonia 

par «ay far o «aar «arpoaaa, la tala eaaa far ta« avtafaetara mt 

*J5 t ara» par Atp.   fm pat it brioflyt 

•M t taaaau par aay f or atta 

1J5 t «•ami'' par 4tf fer tà« araéattaa of 0X t 

m * —ioli par «ay for taa ar«aa»lf> of )f} t 

totali       440 t —nli par è*. 

4.111 

*mm 
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4.112 

The aalot p«r y ¿sor can be iangincd •«« follows! 

54.0OO t amnionic it  the local pri«« of 0 32oo t  D ?o5 Billion 

I28.000 t C...\ '•       "        '• "       •' " 16*»;, 1  '•• 211        " 

28.000 t urea        »      "        " «•      » " 28o2 t  «    78        M 

l^o.ooo t urea for export FOB 
european harbour " *»!>oo 1 " *3©        •' 

Total    D    1.124 aillioa 

The coaparison with the production crate show« that th« 

investment could practically be- paid off after on« jreur of 

operation. 

4.113 

nnothcr ¿ttroetiwc poaaibillty if using 64c t p.d. naaonla 

(Alternative I)  eould eoaaiet in not changing at all the endjaat 

of th« CAN factory. The prod»«tion arogrnano could the« be MM 

following! 

2oo te aaaonin per dayi 2oo t NH* 

3oo t Qéü p«r dcjri lo<- "   " 

600 t area per dayt Jht "    •• 

•4e t MU. 

Thera ar« »till oth«r, nor« or loea attractive peseibUi- 

tiea of uaing the aaaoaia prodMed eooording to either one at 

th* three alternativa« preponed in para 4.1o8, TUejr will •»*# 

«apead en the polla? a* the Bari« nidria ftnaafeuaat Witt ri|iH 
to tfco anrxetlag of it« production. 

4.J0O fui» 

4.J01 

There «at«« aovnrel nraacataa to aaaafaetur« atan fan» 

aaaoaia and tarimi «tasta«, oat of aatth tho UST9 tat Ml" 

th« Hoatetatlal ar the atnHltnMMf aranaan CAB he aeatlaaai t», 

he car kaovltdg«, th« «oat need. AU af th«« hare their uti—hajl 

a*«, aar he, alan their dlaajvaatagwa. fat prcaeal atady it 
haaed oa th« STAMI«**** art«««*, th» renati «a taftao plaae la 

tve »Upo. I* the fimt atta untiniaa tartan« t« la fatanti «atd* 

. ,   . ^áhanJa^,. ,.      t^fcA   láa^MitAA., •-.A«Aiat.¿^fc y«W.:. 
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i« tae aecoad «top deooapoao. into urea %nd water.   3incc  the 

•««iUbriua la at about 5Cv,   the difficulty constat, in ueing 

ta« ««reacted «oaponeat«.  In factorie. in which «roat quantitiee 

of aaaoaiua .«ita art  producod,  the unrtacUd coaponwnte ein 

•aailf b« ue.d for tbia purpoae. Whore it ia not ca.c,   the  urea 

!• a«par«tcd and the reat la recycled inte  the rector by  a 

aoaehow eo.pl ico tod procedure. Qreat constructora uae proceaoca 

4«V«lopcd by Houtecatini or Sl.dlUkRùù«;  the coat  of the  plant 

M wall «a th. other coaditiona will  have  to be examined,   before 
takiag a final deciaion. 

fto ch.miatry of the urca proceas i3 prceuaed  to be kaown. 

It «aa be fouad in the apecialiaad literature, booka and peri- 

odieala. A taatativc calculation of the production coata can 
«• «oaaulted on pa«e 2i, 

*»• Maaaf««M»at and the technical «taff of the Boria KidrU 
Coaa.ra ara «oat favillar with the production of CAII, and there 

1« «t proae.t no aaeeaaity to go iato dtUila, whan ««.lia« 

«It« «kl« proéWt. kejtwr, it ••** worth valle raaiadlag that 
it aajr aot be difficult to «stand to too t p.d. tac  prea«at 

»rodMtiea rata of 300 t p.d.,  if the aitric acid plant, which 

at «r*e««t ia at the peak of it« capaci ty, ia expanded by 30*. 

I* aoata of ta« aaaaéBaata nooeaaary, arc e.tiaated at 0 *> 

•Ulioa, aad ta« calculation of the production eoata for altri« 
mié aad for OAH aaa be found «a pp*3 aad 2*. 

fe&^káfr^*?. 
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TENTATIVI CALCULATION OF PBODOCTIOW COOTa 

_   Inyeatment :   D 2oo KM 

*) faw »ateríala: 

Ammonia t 
co2        t 

2) Labour: 

Foremen and mechanic« 

Supervision and management 

3) Omuiee; 

íower 13o krfh/t > k./h 

tater,  cooling 

Steam 26 att  23o° 

'•J ^JAtenaaee 5>* 

5) Auxiliary producta: 

^ Labor»tory: 

7* PTiyheada (JO.'á of labour 
+ euporvialon) 

8) Depreciation;  10# p.a. 

of cash payment (D 60 KM) 

of eredi tad aus (D l4o HM) 

9) lB»y,*ftc,« 0.6, 

Quantity Priée Coate Coat« * 
„ j».. a. 0 

1.200 

. ..*Jt'ß*u~ ».t., 

95.76o Ili». 912. ooo 684 61 
127.ooo 

8 63.236 5o6.ooo 3 

2o 77.736 1.555.«©o 9 1 
:           8 do3.ooo 5 

21 x lo6 

12 x lo6 
0.32 6.720.000 4o k 

0.35 4.200.000 23 i 
Ido.ooo 120.00 21.6oo.ooo 129 12 

lo.000.000 59 5 

300.000 2 

13o*aoo 1 

I.435.000 9 1 

5,0 

Subtotal for unpacked prodmot 
xx) Bagging etc. 

6.000.eoo     33        3 

18.13o.000   loi       lo 

I.200.000       7 1 

I87.496.000 IUI     loo 
••    .........   ...    . „ 

27.0W.000   161 

fötal of produot p.t. in baga 214,544.000 1277 

*'3G^ of which in oaeh, and 700 lm 
interest of 5# p.a. 

xx) 
According to the piant'a record«, 

iü elèiiomaìiiaaaaaaì 
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JS2&JLáS2£ <2* ") 

^iltoHÖJ&»?«JÄSill J!U& «ft    

1) 

Cataljat (lesa o. 12 g/t) 

i) ¡tiatt 
rer*Mi aatf aaaluaiM 
««»•rtiatoa ««4 

3) Pillitiff. 

kwk , 

Ooollaa, mt«r a3 

feaaltao" «atar v* 
(bollar faod • »roa«»a) 

5) 

6) 

• Marnalo«) 
I) *>' i (10« a* ft ft* nj) 

t) ••« 

»Hal 

»it 

sentit/ Prie« 
D 

Coa ta 
.^JUJU ^ 

3o.360.000 

Coa ta 
...if.** 

353 

i 

23.3M l.Zoo 68 
15o 1.5^8,ooo 18 3 

k 63.236 233.000 3 1 

U 77.736 855.000 lo 2 
a loo,000 1 

.77 B !•' 

12 s la* 

I9.0M 

e.32 

•.35 
5,5« 

2*6.000 

^.¿oo.ooo 
338.000 

3 

*»9 

k 

1 

9 
1 

3*000•000 33 7 

225.«00 3 1 

loa.000 1 

6o4.©oo 7 1 

»0 2.3aa.ooo if 5 

JO#.a#ej 3 1 

H.649.0OO     319   i«« 

U ya**» ti« f*«rt ttMtf t« Ott«** «ritto» «ff. 
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c¥,i, ,?7^ « 
Production: iK)Oi t j),d. or 128.ooo t.J».. JÄg. Jojp 

Additional investment:  Û 5 MX in cash 

Qu&atltjr 
J?.a. 

Pries 
0 

Cotta 
JPt *• 

coot« i 

1)  Rtw uatcrial«: 

Aaoonia                                          22.ooo 1.200 26. tao. ooo 2o6 lo 
Nitric Ac id 2*$ N                   8l.5oo 519 «»2.299. ooo 33o 09 

Lire et; tons                                   28.2oo 75 2.115.oo© 17 9 

2) Labour:                                                     3© «3.3* 1.9ee.ooo 15 2 

Foremsn and mochonie«                    ^5 77.736 3.V9G.000 27 % 

ùuparvieion and aanagsoent            2 200.000 2 

3) Utilities: 

lower ko k.'h/t . kWh 5       3.1 S lo 

.ter •*                                  3.8 * lo 

e.3¿ 

0.33 

1.632.000 
I.350.000 

13 
lo 

2 

2 

ó to ai t 16 at                          28.8oo 9o 2.592.000 ao 3 
Gas No*                                  1.toe.ooo 0.22 308.000 2 

*•) Koint«; nanos 5i» 

5> ***&k*n.2S3**aS&' 500.000 % I 

6) Labore tory los.000 1 

7) Overheads (50# of labour 
• aupsrvisioa) 

2.799.OO0 22 3 

8) x)D«pr«(%tioni 10« 50S.000 % 1 

9) Iaouraaeo o.6ffi 3oo»oo)# 3 

Sub-total for unpacked »ro4»et 86.977.oM «7« loo 

**'Bagging st«. 2o*ose.000 161 

•3? Total p. t la baft I07.l85.oo* 

t) 
Tas 12 ysars old plant i tosi f la tire««* «ritto« off« 
Aeeordiag to tas plant** rooorco« 
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1. 

2. 

J. 

5. 

t'Ali UqpOi i.A., T5 ** 4«0r«v, FARIS 

»/OMHAL OMranovB» wtmmiwm, mi K*X 

li 5 BLI» AaflboiMratraflto ^3 

I, 666 Fifth Avenu«, BM KftK, USA 

«a* »tíMUm, IM14 ft»!**»«;*, 

fOSWAfll 
feltktrtr. 29, B3B 

t *-46 OOtTKflB, »««gUfrtraMe 
10-12 

., 22 Carli-le PI«», LOBO! SH1 

•.?. A« Oo«UlMn 589, r,o. Bas 5295, 

t 25t •• 4* i.*A*4r*l Brun, tàMU 16% 

17 - 19 
fU UtUìti 35. «LA» 

•.?., •»••••ri 14, 
A» «PAH, SAMAS QR 

li. 

»t  9 AVftMMl 
7500T, mai 

ITALIA 

r 
r v, 

i^tó.- , , •» 
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