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1. Introduction. 

1.1 Ta-. United Nations was  deruí-r. ted Sx,c«tin,7 Agency for   t . J 

project   in January  l')blj  by  t QovariiinL" Council  of t.u.  United 

Nations Dov-iop....nt Probrami:i (3,. ~iaè ?und),   for carrying out 

". detailed survey ¿Lsújru-d to >.xplor>: and ".ss^ay: 

a) the feasibility  of   •.  trochamicai and  r  lat~d 
f  rtilii, .r faciliti a? based   on derivatives of 
patrol.um and ne turai  f;is;   emd 

b) tiij  export markets for Al/Lorian natural  gas and 
ti..;  tcchnolota/  ana eoonorry  of tranr^ortinfj th.. 
¿\û from  ta. Al ¿ari an coast   to prospective ua,rs. 

1.2 The Unit .'d nations Industri .1 Development Organization beCom.   a 

Participating and ¿x.cuting A*   i¡oy of t,u. Unit.d nations Development 

Protrarsne  on 1 January  1967,    -n'l it  assumed full responsibility 

for  this  project on i  July 1967.     Th . portion of  t,u. project 

r^lati.;^   to the studies on natural  ,;as remained  the respon- 

sibility   of,   ind was compi t.d by,   th. United Nations (.l.tunl 

Rosourcen division). 

1.3 The Plan  of Operation was si^-n^d en 8 December I965 ani  the project 

was officially authorised to commence oper itionp on 1^   A|>ril 

1966.     The fiold operations of  th.   eroj^ct w.r.  clo3.d out on 

15 Februe eay Vj6i». 

The  final   total Sp.cial Fund alloc   tion amounted to JIT, §34, Tft 

with  the   Government contributing US¿3¿C,u0o. 

1.4 Under Contract Wo.  6O/66,  th    United ¡htiona designated  Scandi- 

Consult AB of Sweden and the Bureau  Central d'Ktudes pour Ics 

Iquipamants d'ûutr W-Ier (BCEOil)  of Franc    jointly as consulting 

enginoors  to carry out that phase of th~ project which relatos 

to  tho atudy of the export markets  for ¿1^ .non natural  gas 

and the  technology of ite transport. 

1.5 Studies on petrochemicals and fertilizers,  covering market 

rosearen,  feasibility studies and launching and .tarkoting 

operations, wer- carried out under contract by Japan Gasolina 

Co.  Ltd.   of Tokyo, Japan, under contracts I32/66 and 73/6?fc 

respectively. 



1.6 7h     conclusions    ml rìcomiK nd   ti.-v-.;-    .n-iv>-d   .t  und  r   thin 

,.rej  rt    a-    '..inly  b.:.c d ;>n   1'UH.IUKR   'Ti ir  t.,  i   t.   In 1   *ih.¡n 

th     «  -.ct-findiu.    l'or  fi.     ir  ft  fi:.   :    r    -ortt'   « v.-   -oneludkd. 

Th     only     xr.   ti on  w,...   ir.  r-c-.-.n  ction  wit •   t..    [.. .r<   ti.i,    study 

for ¡ .trur,, .rhi«»l8 ;;nd  f r 1111 .'.,rö  ';M^.  W..IS e  rri.^d   on antil 

aprii   i9o3. 

1.7 Ir* •iccord'.-ic-.   ¿i tu      ,   .xrLirit  r -t-i   ;-,t  by   t.»o Al;vri.r* 

QûVoriVK.nt,   t.*.     l'.ndinrß   MI   I .'.-urnr... nci-tions of  Vax e  projuct 

ai     'j-in,,  trjat:>d   .o confidanti.!. 



Surar, Xj',   Conclusions    .id «  roue, ¡.luti oí. 

'.1 j'_:i..r 

•-...1     Til     aco 

..-•.tur  J 

for  r;..s ,s 

qu.-.ntiti .;; 

T... t. ¡od ;   ¡J tudi .ci 

cut    .,d    ,\. r .   b-.ck.d   by 

1 Jfc.U   -.-.y.. ,r\v   co...:   r\ .d 

••iî'   t.;     .-;tudy  of  th      •x.¡ ort ..: rhet¡j  for Ai.- nun 

t.,'.i:    .nd   t..     t.^hnolcy   of  it-   tr. import  included 

t       potanti   L  -,  rk  tr;   mi   th..   c ileal  tie: of 

.i-I  co-jt     ..i  r;l.Hior.  to  t.i .  cliff  r.at   transport 

V.i'1-ius ¿j.ii .y  celici.:'  ,\-\v.   b.   n worked 

tady   of   t.      institutional    .nd 

r.    ltl. 

The  corr.oi..   lion of  tr.ns>",rt  by  sulr.-rin..   pi>.lin.   .jid LNG 

tank.ru w •/;   found  to b    th..  „lObt   ,rofitablo  fro.r.   . strictly 

comrr,.rciui    %j.:.    Truuspo/t bu   Lw t-<i";ir,   uo.; v>r,   próvidos 

th.. .Uf-;.:i ,n  . conorry  >.:it:. rouß.ily  do^-1     th >  added valu.. 

cf w,...t woula I.  th. cas-  for  tu. pi;..lin..-  transport. 

¿.1.2    For pétrochimie.,x¿ and fertilizer*!,   tu- project culmimted 

in a d.tail.d  pr-.-inVeStn.eat study for on.,  p  troch. r.iical 

and on;, f rtiliZer complex,  backed by studus of export 

Miarkcto  and Ali; .rinn needs wuicu u'.r.   ¿upplemented by a 

lnuiic.iiv- and rrr.rk. tin,.  op..ritio¡. for th.   purpose of con- 

firming  th..   feasibility of th.. recommend ad facilities. 

Tru. c pit-.i   required for th.   recommended petroch .mical complex 

includin,    off-sitjo, baced on an etiiylea.   capacity of 1¡> 0,000 

tpy,  producing polyvinyl chloride,  low-density and hijh-dencity 

poly.tìiyl  ne,   deterrent r;.w m.te rial ciodecylbenzen.s   .nd 

•irò.:,,?, tics,  -e  we'll as 'sou-  int-rmedi ites,   was calculated  to be 

JS'/>0.25 million,  th« foreign  ..xchanfc..  component of which is 

t?.ä$.    Th.  rat- of return baa~d on Discounted Cash Plow (DCF) 

calculations  assumirv: 1000 operating efficiency, no corporate 

tax for thr-.  years   .nd 500 for tho remaining* SeVen years of 

the project lif  ,  e....!,   to 17.6/>.    Th.- recommended fertilizor 

complex for th.  production of 110,000 tpy diammonium phosphate 

(DAP) and 90,000 tpy tripl .• superphosphate  (ï3P), requires an 

investment of USI 26.74 million, with 6l.6/á for.ipi exchange 

component.     The rate of return is practically th;. same as the 

one for the  potrochumic .1 complex. 



2.1.3    Th    oniv  izubstantiul   ;E-  et  lmkin-   Mi,-  studi .3 on   tn . 

p. trocí. 1,a.; i.i   uid t..    ,•:-.:•  jtudy  ij   t:..   r ..i m..trial  CAOC 11 

for   th .  production  of  n .troca>,..,i•".:!:•,   i.    , ,   ti;.,  cond. v..,,.t. 

r.cov.r.d fro,:  t,.    prortuc .d .: r   ...t  a.    r.L..   of a.   roxim  t,l,y 

M),0;'-0  tor.:;,  ;> .r billion cubic  m - tr. 3  ci' Gv ;-.    Th .   c.cic .- 

of  tii..  r« :,i ,t-.ri..l   for  p  troc.wrac  i;;,   w..i<;. w-a  mad;  - f tar 

". t.iorout;h   t.ohnic .1  und   .conomic    velutiü.u  of   ,11 arr ci a 

30urc„;3,  h..s  tii.,  buiit-m  t.cticei   u.v .nt of .-^ .kin     t.... 

p trochaic-.1  pi am.in.;; indjp .nd^nt of    .a;/   d jcuioni;   ;úic.: 

..v-.-  lut.r !>.   t .K.n on  ti.,   .xport of n .tur „1  ¿.--.j,  s ;f;.i    .3   t, 7. > . 

and lor; ti0.1  of  liquefaction  plants  und  tii,.  d..ci<;ion   M  a.-il 

t... LUG with or without Cy  ; u.i   ;a\vi.r .lydrocarbonc. 

13 ¿.1.4    It snould b.  recordad iur    t-at  by definition tii     -ro.KCt 

not  to d-j'.L wit.!  t.,    n-'tur.l    - .s-b 3-d  ammoni;     rocluction, 

s.j^in,';- th .t th-  1,U0J jpd olant   .t Ars..-.* had  .vlivady be m 

ducid-ud by  tiu  Gov^.rm-nt './n^n project 0.^rations  started. 

Cone-quontly  only   th- utilisation of part  uf  ti...    uiticipntod 

ammonia production was studied   ma will  b    discusa-d under th 

chapter "Fertilizers•'. 



.'ho  Preliminary  î <nrr>cherMCai   htudy. 

i     .:.<•   aet-rr îr.atiM.   ;f  rrirritic-  v;a.-  t ff. otea  through  H y! ^bal 

arproa~h,   c-i.i-i.-i'Tir,    the  wri.»  market  ; ituar ..-•; ,   n¡,;r.rri,n  ncorin 

ai.d   rc^.ir.-..:r.t.    ara   »a e   ;r   li.ni- -,,7v-  c-i .a. iat îar.   ' f aypethetirai 

i;rc;""*tl  '•   --1-'   *••• Ai vr:-.   !'.,   ta-   -„-. t   rd.vart  ba-ic,   v. termeaiatf 

•u-.'i   fV.i:*i.t -  >.trrc.-«---ic.'î1   ; roau-tr,   ,i!i.   due   r  .r.-.rJ   , :-  vanan-   r .w 

~.-\t-ïr-.i  p-urc/   ara    'i:ferait   ;,->•  co.-.: r:   ta.?, 

2.2.2 A ; tati; • in.; ura-yri; ri ti.v .ri- •;, 

by ••}.'t "}:cc:-::- il. Ihr ^ , ! "¡ ,.. .j.d •'• 

there  ar"   r-o~ù <y a;;crv   f-r t.' e  o wert 

-r: ' t   . itu   ^ i m  -icc.7ii.ar. i cd 
:    '•-'     r<    i -M.::   Oí.i ir    that 

e.'    '   \¡i'í--.   r-ar.re   -f ha;:îc   ai.d 

intermediato   petr.-ck:'ir, 1   pr 

¡ricei.ißf . 

AlUOt!. '.v .dei ai'"'  c.Tip' t 4 t îv 

2.,:.3    A  study of A Ire nan aced.-   aad   re Tuirer.fr.tr-  r-vral-d   that  vithin  the 

next  decade  an  uxreariny   iemaiy'   V y banc  and  intermediate  petro- 

chemical   product:-   •./ill  be  f?rthco;,-,ir.^,. 

2.2.4    It   can :aa.fely Lo   concluded  that   fiav.r'   d.-.ncr-tic  conrumpti-.r. and 

export of  intermediate  p. trcclionicalr  arid  bane  product.-  for the 

various  finidiaè;  industrie«  y.-\,  t~    -fir will  well   jur.ui'y a pctr- 

chemical  comrlex  at  or   .beve   the  critical   Lvtl  of minimur, economic 

fize. 

2.2.5 AB  for finished  products,   the  wcrld murret   situation  for plactomerr, 

clactenerr,   synthetic   fibr.a-,    í ater,:oi,tß  and ir.r-ect-. cidot-- han  b, en 

invert ir.itcd.      Li 1 astore re and synthetic  fibres  have  bee-  eliminated 

at  thi:   sta-c frerr.  the  product ion  prrr m.r..    :'   r  a   .iur.ber of roaporif 

which are   eyp.ctcd   to vanni,  one   thi   basic  ictrochcrical  industry 

in well  est ..blirelucí   in Alforia.       A-  for tX   inrect icidec,   2' C  war 

investigated, which could have  provided a rood oaptive utilisation 

of benzene,   but  market   ínventi-aticns showed tacro  wae  no outlet  for 

thin  product. 

2.2.6 The   plasterers conr idered to be  of  mfercrt   .Jar  t.,e  firet devclop- 

rrr.t   phase   cS a p^troc'^micai   indu: try were  1 olyvmyl  Chloride   (PVC), 

Low-dcnnty loly^tleyKno  (I I)}...),   ilipa-dcnsity Polyethylene  (¡IDiT;) 

and Fclyrropylcno   (p\  bearing ir. mind that  thece   products are 

partly interchangeable  as far as final utilization  i.v concerned. 

Ae for the-  export   of theev products,   it  is  believed t! at    at  least 
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T: ' rx^ n;n«.   i'^r   i. 
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V.l.'.   •!   -".T-.;   tir!'.-    !. 'V     -      r>r,  •"   t:   .   -/-Y'G -.t; Lit;    *f 

• '-: i--     t,1 .   .    U' r! .,-- :*• ;   r  r'   1.-    or,    1  yjun.   r  tK i   thir.   ^c^tyiwni- 

-r  >  t' . ;      c '.c   1- t   <   ir:  • ~< -, ,••. evi  v     tvyl-..nc  --t   t),,   1 .v.l 

".f   lc<' ,;    -   tpv  •..••••r   ci*.      t'   3r     "'/t rr  ../   '.T-  cts/lt.       Tiic-  cost 

f  -'"i'j-:    i-r-     ìiq~)   fi-vi   . t'i,vl(!..   if   r,p- ir.  (i i'.rc^lona)  h-.ir-  hccn cal- 

cul  t-., .     t « .3? t.   > ..'3 T   ctn/lb  -iii(. t:  ;:   vr'tour  in northern 

It'd;,       t   i.tS   t.    (  ..;","    rir, ¡>. ."v    lnv,\.r   j,   l • *\     • p] ] i^ f-   t      Fhip- 

":.n1   ir.  i -:.k. rr   .it     Jî.I  , r tv  rcrt:..i;. r: ,   w:  -le   t'. <   i i,-*., r one 

r-f.rr  t-  tht   rv I.-ruv-ert uv t-. yv. 
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i!.,   T,-ir.   •Jiff,r.r.::     rx... !.,    ti.,    tun,  c.r„r   ir  to   K    found   ir 

*'      ty:   ••   ;f  Pl^-torr.,.rr   t~   h,   :r rlucd.       C .«•,.. A  produca-  i VC, 

l.DFA  -.nd  .:n. ,   e  ^   >  yr-W.cv   l   i       .ne;  ']0i-:     .nei  car.  C   'DM, and 

H. 

Ti,    (.."ti:!, t^r.  tot-i   i  -A-tri -t   ccstr   for c-.c s  A,   I.   -nd  C 

cXi'r—;;    Lì   i'-   I'r'!    '; .V>     b,,¡    c-loui' t- <l   -.t ; 

'•^fíCC.CU-        7:,2tr,Cu      -ri    7- ,iC( ,.:tr r.Rp.ctivcly. 

A  i,tr;;i...i hr^'.vd,w::   >•;•  ; r:; s-,  -¿r.^r,  ::>fl. ofínitu  f-.Cil i tic-s 

iE   f*iv-:.   i-   t-bkf   1,   r,   3     ¡J  /. 

".¿.il i-vbl Pl.rv."  tlu.  c. lcui.-itcd producta-r,  c-rt;-.  f-.r th^.  nran prc- 

iurts  f r c-.ch of t: w   t'r...   -.lt^rr-.tivcc. 

Ar,  -   rr,iinir.".ry  Bt.r   í'^r  th,  ccor.uic  cv;.lu-;tion,   thv.  nrks 
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:'.,   ratr-  ,;  r< r..rr-,     :.   i • vo. a,     . i   n.xc;-   anc   cuc-equ   ntl.y   caical- 

••t"¡   !"   -• i-'-     t..-     a   •   . ar   :i   .-•    ..   f.   v:   ; r"    ,   toc. ai ¡un   r-aultccì  nr. 

f   ìi.•;::•: 

'ara   A '"ar-r>   a      '        ,v,:.p   n 

')'   '   r   r;   -ratr   ta- ..',.. .1 ' .'>, 

! : e; ri ..rat-: t; x 
f : r t. ;.rf > va irr, 
f)(;   f r  thi   rvrt 1}.?. l;:.^ li.l^ 

T'..f   :va:alt:-   .: '   t..G   :tf + -..ilo'  r:af".i;>ti  ar  ar<.   rv a.-rte f1.   il.  tabla 

Toa ."care   l.-.vt  bà-.n  arancvoà  tl.r a; à  ut   f  r   tì.a   ec-r., -,ìc   life  ,'f 

t!a    iray.ct. 

Fiaaaciv] la   creati.ir./-,   ca-'   A i aà  a  rli./ht   alv-arta.-f   cvt r   t> 

tv:     'tl¡-..-rr.        Í   a   fac .   r L.„ca!in    i..f ic j taly   :a   fav:-ur . 1'  c.'irc h 

a. aav. r  ir-,   il.    pra-.uct   ài; '.ri>ati   n a\ic'c   ir-   baci,   .••.-.: t..d   t     .-at:nf;.- 

!!•-    r;;< cif:eati   r.r  fi-  a aà-   rata-;-      b   ì lar tier: ut-, 11 ;a 1 i-na, 

p ara. ,4 V---IP  evnr-<aa,rpt jy  e!, rea:   f :• a   a. re  .•>!• -ileo   Ptuà.y   of   itr 

ecrì.cr.ic,   tv:c;,aj.cal  and  -iiavt:..,   aspect.- 



2.3 "a.ei.ja ;   ! air    :'.• M.;;J   .'-.-.; 4 ¡ i •>. 

J. -     ..••••ir.,;   t..at    ; I;..: 

ài- ,.n   e'     -    : 

a   'a.  r:u, !    '-v.n,'!, 

• r..'.Tt.:i:- a- 

"C; ti    :.   -a. 

1'   ti..     i \-i L, 

: ta   e  iriit'   re   e.::,  l.-.vr  a  coi.^:ùv- 

'+-   ':*'!   t:ua   ."'::   tha   yi  'duC''."n   erat: 

!.       ,T    "¡iCt.Vr     lì.d'U'l r':-;l     arena    V: Ú 

nrz v. 
'^ a jai a 

•">ai';da 
*.»••>- • i-,-. 

F'r    rir':-  '">   t-fr"   '•*-   -   ^.i   ;   :aiK.nt  a. a,cta  have   b, on   mva- 

ti,--'t,d  an:   f.y   fj.ia.    ;•   ;iivd  evaluatian.    Uri,a:   a:;   ire; icatad   • r:l  ,.:: 

>:oi.l  c< rditi - 

-il'    c -lir-i tior'i.- 

'»:• t"ar. l.vical   aar 
«'coanjíTaa ir   ce ;.d." iar.e 

l:< ria  .rr 

i:av: material   tran-;prrt 

îr-riG;< rt     f  rroducta 

I.-.'er :e:d   nah striai water 

'Use.   re i*, ranee   .'..ata 

iH;.    if 

"        il 

''        1'/ 

u 

ir; 
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lf''-   cvorall   t-v.'xlu.'t;, r.   ef t'a  ah/ve   iaf-rra.tiaa,   c-rnpiled   ir. 

tabi,:  1¡.,   heiß  led t-   Sydj^ir   l»-i*-.   re,arnn,)v.xd   a.'  the  nast  suitable 

ait,   fr the  p trochei:. icaJ   c,',¡;Lx, 

î-axt   ir  darai ficat-n  ca, a  Argo,  evaluated ar  suidable , 

f  llaaed  by  :i;üala and aunaba ''.-.icrib^  as  ¡x- P.: ibi e  aitata, 

A key na.;, fer t..e roi;i.'.n r-f L\djai.a :1,UK t!;r. }r.,]vncd plfint 

lecati.-.n and ti.-: {y..,.r;A ¡1, !. ,1,. r r th, ;.,tr c'arcai facilities 

are  attached   (ferver  1  anc;   ?*>, 

Ï..Î.I-   Cther fact   rn aff.ctmr  mvestrvnt  and     p.r;tiu¿; eeFtr  ar,  design 

r.pecifjcati- an and  type   and unit  c<a-t  af th,  uti]jti,a.       T'IE 

infrrrtirr.  aas b, aa wv:-:.d  oat   ir.  l,tal   bui  ayaco  d,v¿ rat  allow 

'   inciuriaa'af  th,  hv.1',  af ti.,  .aaa.,   ;,,ref  ner decs  the  „atari,.! 

ler.ù  it.alf  t-  c-jr.d.r.s •tion   i:.t.   a generai  abstract.        Por    inspec- 

tion  (f th.ee  data r, f ,ra.cc   ir; r.,ade t,   , a¿-ef!  S/*-,'7  oí   the   'Stud; 

of i -trechemical and Fertilizer .iduUrie: " hart II    Petrochemical 

Co^.-lex. 

2.2.3    Alce,  the bacafeed cf the  information c. llect.d  in the  course  of the 

caler prxTiati-n far the anticipated pirducts ncc-poituted certain 



11.'. 

¡'  re.-of:,   ; :"..!u? ' . 'n   car-a ci t : • •:•;   reflect — 

'   .i   • ->•    ::,,    e   :•' . }   o :   ! i   v   ••;   „ri 

v   i'   :   i.      T       t    ioo   .       '-. ;•  i   o   ;o   i> x. 

, /'      .1t 

.IT '. v 

*i.f   r- :t: 

-t     u. 

.   ...   !      lt 

• T--     r i  -• 

I r :>.i1,r 

;   ( • <• 

'.',,'- I 

iT.-it' .ci l -. ^ i -. .: ~^w; A_ 
"V-.'7 

r"tn:'"r.l   ;   r   i: '    pr   -et r 

i i' : i tee   .'11 .   . ovo   t''   ro 

ri:rr  :H\'   c  or   i.- r.t   f ~r   th 

•••t   ir.tr 

referonco 

V ,:;i i<;   ,.;, -, 

li   '.;: :i   br-  ¡-   t. ;:  :! ,-t   '7.7.    . f   t   ••  i        M 

ur.itr-  a:i:¡  /..        - f  J:   ;   i.- v   rt ,o¡,t   í'. r   '. 

rai.-eo1   in i"  rci'T   c.rroao; .        i" ,    , .     >> 

U tal   i:.v:r.t..-.jr t   a;a    nt     t     >•.:./   . 

Far tao br>:-a,;d~ .;n ... "'¡oaa co.-', p; "i : .... :• ,' > 

nuteriulo, íraiyi.t, croti^r. r rt, en,r::.L-cn ;'.,', p- <r. 

royalties, :.r..'i-hr •/, ì:ooic. ¡'oc- an.i otart-op • >:p TO 

ir   nade   t     t abita"   I'    tbr.aa; .   ?2. 

.a< rrocl-'C IJ i;-! o ol; f r i l.nr.y.v. ooo fin .1 woovotr hrvo. 

air hc-c.:. firr> i uj ' r i; ti. ¡'.: , ar.d ,( ' , . p^-ratin; c f ficunc" otad 

.are  raver, bo i o:    í   r   orí.,   c .'•.:. ...P: 

U-.íL UT. i!i-c.U. ; . ,(:,--;t, CA) 
óporaì ^ i\;    :,ff i.c;i;nc; 

!'.'•'phtl'.o 

. tl.yioia 

Vray3   chi'rido 

Folyvinyl  ci'i" rn't 

Low-demty  p- iy.- ih;, li :.c 

;ii>;h-donr- i ty   ,-••: ly-..-1 y. imo. 

Dcdccyj ne r.zetK 

Benzene 

Toluene 

Xylenes 

Chi  rino 

Aftt.r compiling  tiu   annua!  salcr voi;,  r   ir.  tabic.  23  for b^tl: 

SC)   and   1C óop   aperotm;   r.ff:c..-nc, ,   tot.  fa-uroa  f. o the.   rate   af 

li f.i 8(, 

7.33 7. M 

3' .V 3v. 73 

t-'j.vr 114.21 

1/ ..LC li.'C.:"7 

2C/.S2 253.^? 

Vi '.rv; ri?., 27 

13--.1Í' l'^.'X; 

''S.26 SO. S 2 

37.34 /»l.<¡8 

3 '.21 4C42 

S3.30 71.47 



rvî „n.     :.   i, -,\ •?•..]      r 

r   .-ait   d   aa   Í   1     V" 

i :   i . . .      i J-^t 

c   !" -. r- t.   f,;-: 

»•-+,.'   r   ;    r • 1 .'    ' 

V )      ^ •        ,- r : i,      • \'<   r:-..--.!.;. r.,   r- rp .v 'a_  t •> 

i    r  '.!••    ^ .!':••    > . ;a     ;.•  ..r ; d   --v '     ,'   :• t'.,    r. fi , 

r   -       *   ni....   • » . .    •   *   t, . , „ #    ...?..*.,....   I fi 

c)       ''v., I    . ü.<_       í.  . ,; .   i e •   i' 3     t. ,.    .''rrt    t,', 

" r: t     •       ! .   ., <        t-, ri -r t', " ".:: 

*\ • *•'',    '•;• .r-itiï.,'       t'i ;r; .;•.(•.'•  r- :"   '.'.••    '. IM   tw. 

,\ '"-arf,   1  L':   Í'   r  ti ...   !• ;1.,   >-.     •;   ra r: t-    tax 

i'  r th.    , . rvt   '.\r .-.   y.   ,v,   [SCV   f  r t..,   r<ft, 

i " t>      t'  r  tur'.     .....   l/i.7;. 

t   i.   .,nc"urafa>;    b   rr x,.   tb.at  tía   detail  u  : t c'"      ' tK-   r.,comncr.ckd 

ranri^y   r. vtalr  -; la-i.cr   rate     i   return   : r.   irvertn.it   t.arn   did   tía 

pro 1 iri.inari!'   riudiv.r. 

Furti, „r ^  nfarra.ti<. n  r¡'  tr. •  a..fibiìit.   ,[   ti,.   >.r ->p. i - '; 

faciliti...;-;  \..:..-    l:t an  d   in   i.b.   caarra'   . f   '.   aark«.tii^   and 

launching   study e-,».ducted  r-i:riult .¡K . ur,l;y   ait.  ti.    fining up 

star*-  .. f   tu'.   t.-cl.r.icai   ttudv. 

Af  a  r. -:ult   -.1   tK   ni-K.ti!.     :-tud-,   ;.a;U. te  li-v-..  bo„n found  fcr 

•ali   ani;:   araluctr ;\r   . • 11   ar    ir-ar ductr-a        Det.'ali.d  ini'   mtior 

p^r  rrc. duct;    -..ed e \r.triv_:-   lia:   b ta cclluct.jd   in v  Iura r   2   ana  3 

.-•f   t,-.c   *Ttud;    ..f launch ir.:;  ana    i.rketiiv    .-f  Í etiv. c'.arac; Ir;  ai.d 

' -latod   F.,rt;li^..:'?"„ 

The   pia .Trinine,  f.-r tba    "launchiìv"   ->f  the   anticipated  products 

provided  -ile    for t!a   finding ,f specific   .*   tjign buy-re.       The 

rust  praaisira- and ium^di .at«.-   ; . SPìK, lit i>„t  ..rauped by  pr ducts 

art- : 

IL'thylanc- Spar.is!. G vannuit,   Ilmictr;  cf Industria 

A pisiMlit;- c-yiRtr  fcr barter tradì,   in 

oxcì.tango for sulphuric acid. 

S:lvay and Cie . ,   thr-jup1   Í. alvic r .A., 

f jr tl'K'ir Spa,iiis}>  and  ! ti.lian affiliates. 

Portuose Gov^innent  i'cr SACCF;,   ] isbon. 

be lie',.. IcVwrnnv.Rt,   CI X 1.      Pcsr ability 



f.-r hart. r  trad.,  li,  t. ...chan^   f r rulphur. 

Vir. •] -   ri OU    ' ov  rn 

tri.-.ii/, .ti ••!•.  rr  ••;::/ -t.i   n. 

b-. < o  .vi ivnr    "   • 
i: aia.a   ha¿- 

rt..r trad,   ir.    .xchano 

MU    ri!n., 

r.THi^.U. 

: un/-- rr r 

l.'."'i:l i    tic •3,   Urt-.rr..j'lt 

•d.-vornrn. a i i 

',vr-lyr:in   Jr./: H¡ 

or< :íV tic.   and 
da oylb.az. r.e) : Mcbíi  ^lC, ic< i:- la. •r-uc ..   \   !••]    ?:-lf;rt;ical! 

-':• t.nmi  nal   (,,.r!',vr.     r;,it:;,.riará),   f..r 

bil  Ch^ical:-   If.ii.r,a  (   :,;}   o,   Italy). 

Byproduct k  r.-P a,- bibace   (Cr^va,    aaz.rl ..d),   r,r P^IUE 

arrea       a  F Id :n   th..   d:nv<nic -narka. 

As fer the  b..l'.nc,   a th,   products  rr.~ir.ly  int. nded fr donatio 

outlas and  n. r-hb-urin/, nr.rl.  tr,   r 1   r rr\   r   -   >     t     -  -  r      .» 

2.2.7  f:r tb,  sumnary ,f  tu   a tu.vt  /-.,   ana f - r tia   ría-i le  te 

vrai uro-s  2 aad  3  rf  i!»    "an,1-     f   i „• • 
JUT.,        tuu.v    i   ] r.crii;    and . ark  tin- r-f } aro- 

ch.micalo  -.tíA       ia.e   ••'v.rt.-.liz.rr". 

Cn the   aubj.ct  cf a  rWr,f   ík r,p,r .n   rtud;   ,r.p btiíK oarrii; 

out  cnernin, tL   :   Sa,lu,E     ;   (, v  K:in,   , ,lílF/!CB ^.^ 

industry  in Alrori-  b .uc    ...  l,c.aiy  ,^ua  int,. elates.       It 

W.IP  Prepared  in co_.,,r tau, wit». varioUR c,v,rn^nt  ,^CK,  und 

edited by court.o-  .f ti    Al - . n • -  "ir-i'+T-     r T   -     * 
'u'aL" ' ini-tr     'f Tnauctry and .inorvry, 

which has .Mr,  arranged f.-r tì.. appropriate dirtributi, n.      The  ° 

finding of tan ,f dy ,. .v,   b.u   Huit   int- t, .  r^.ntr uri. r 2.2.6. 

2.3.7    ïo conclue   or. tb,  subject  of P.t radicals,   ,  rccmmcndction shrvld 

bc rr.r.de i.r,  cor.crr.in-   th.   scheda,   f r ti:,   ,r,ction ,f the pr-c-^- 

ine unit, cmpo:nr,r tU  ,r.T, ^.    r..clllu..s<      ]t  ig ^.^ ^ 

in viev; of  the  for.,   in,  aaiu:  moria  Bh-ld  b,    ,xv.r. t,  the 

pianta for ti,..  fr.ctrnati r  of condente,   t,,..   production   a ethy- 

lene,  vinyl chloride,   p< iyvinyl ci.lcrido   (rVf)  and hich-d.nBit« 

Plyctho-lene  (iJ)!a).      The prauca   a rf low-dcncity payahyllne 

(W1L),  aromaico and d: d.cylb^zu:.  ch-ld be d,fcrr.d i,r on,   t. 
two years. 
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2.4   The preliminary study of the Fertilizer Complex. 

2.4.1 Following the same tr.ctical approach as used in the preliminary 

petrochomical study an investigation of the world market situation 

and the Algerian requirements has been carried cut and raw material 

sources, processing routes and related know-how have beon reviewed. 

Tc start with, the following frur products hav^ been chosen 

for closer consideration: 

Triple superphosphate (TSP) 

Diatimoniunr. phosphate (DAP) 

KP (20:20) fertilizer 

Calcium ammonium nitrate (CAI.') 

Procese alternatives have- been worked out and production costs 

calculated accordingly. 

With investment and the rate of rotura on investment for the 

possible alternatives being of the same order of magnitude, the 

determination of priorities was made in consideration of potential 

exports. 

The production of KP fertilizer and CAN being linked process- 

wise, the marketing aspects for both of these products had to be 

considered together.  Detailod market studies indicate that NP 

fertilizers ar^. produced in conridorable quantities in Europe for 

domestic consumption.  Demand and supply are well balanced in this 

area and the use of NP fertilizers is not in demand in the rice 

paddy fields of South East Asia.  Moreover, as compared to DAP, the 

transport costs of III fertilizer per unit of nutrient are high and 

the range of its application is narrow.  The result of this is 

that the international markets are limited.  Another argument 

against the production of the NP fertilizer/CAI' tandem is that CAM 

would inevitably oempete witU the ammonium nitrate scheduled to be 

produced at the Arzew complex. 

The demand for TSP and DAP in Algeria and in a number of 

oountries believed to be interesting for Algeria's export has there- 

fore recoivod another close look, uith particular emphasis on the 

potential Algerian share of" supply, and the following figures 

expressed as 1,000 tpy P_0C have been arrived at: 
2 5 
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Country 

Turkey 

U.A.R.(Egypt) 
experimental 
quantities 

India 

Pakistan 

Africa 

Algeria 

Oceania 

I^ast Europe 

Mainland China ) 

Tctal Demand 
TSP 

100 

DAr 

100 

m 

- 35C - 

35 4C 2 

15 - 1 

IC _ 10 

25 

Algerian share 
^SP DAP 

max. min. max. 

10 5 10 

- 5 10 

18 35 

4 2 4 

2 - - 

15 5 10 

— 2 3 

77 15 25 

Cuba n.a. 

Total 237 515 33 56 37 72 

Average 44 54.5 

The contacts made in the course of export sales promotion 

indicate in the first place India, UAH and Turkey for DAP and 

East   .uropean countries for TCP. 

r.evortint to the subject of domestic m. rket forecasts it can 

safely be stated that there is plenty of scope for the development 

of nutrient application before this will reach even a minimum desir- 

able value. 

Since the public sector accounts for about SO0/ of the fertilizer 

used,   it  is evident that the Central Administration already controls 

to a very large extent the purchase and application of fertilizer in 

Alßeria.      The actual nutrient "demands" will therefore depend very 

largely on the degree to which the Government elects, as a matter of 

policy,  to control the fi ture development of the market.       The en- 

couragement towards increased fertilizer une is obtained by means 

of extension Service,  farmer education,  credit availability and 

others,  which will be dealt with in more detail under the follow-up 

implications of the project. 

In conclusion of the above coriEiderationp it is recommended to 

bace the fertilizer complex on the production of TSP and DAP and to 

exclude NP fertilizers and CAN fron the present consideration». 
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'- • ) The reeerranendetì Fertilizer Complex. 

2.5.1    The overall  evaluation of the site  information compiled  in Table  18 

led  to Annaba bemto recommended  as  the  nect  ¡mitable  site  for the 

fertilizer complex,   «iti. Arzew,   hedjaia and ckikda considered as 

possible  rites. 

A key map for *nnaba («'it,. 4) io attached, shoving the location 

of the proposed facilities:, vihiL Fi;. h repr< sr^ta the penerai plot 

plan  f' r the   i.iuuctrial  complox. 

?.S.2    'Die project  üc.icn dato,  on which the cale.latió; s for the fertilizer 

complex have boon beeod aro  spelt   ovt  in the attached  report on the 

"Study ef l'être chemical  and l'orti lizcr Industries",   Part III,  F'hos- 

phatic Fertilizer Complex,   papes  15 through 29. 

2.%3    The fertilizer complex is anticipated to use the calcined phosphate 

rock from Djebcl Onkh as starting material.      The phosphoric acid 

produced by the wet procees  ic usui for the production of triple 

superphosphate (TSF),  and diammonium phosphate  (DAI) by blocked 

operation,   as outlined below: 

Iroduct 
Annual 

Capacity    Production 

Phosphoric acid PO, 3°0 t/d 

DAP 160, OCX) t/y 
(Orales 18-46-0) 

TSF 220,000 t/y 
(¿rades 0-46-0) 

66,000 t/y 

300 SD/year 

Run at lOC/u capacity 
for 60^ of the year, 
and at 90% for 40$t 
of the year 

110,000 t/y   Run at 100$ capacity 
(P2Cc 50,000 t/y) for 60'/ of the year 

90,000 t/y    Run at 100^ capacity 
(FgC^ 41,000 t/y) for AO% of the year 

The determining factors in making this choice were the following: 

i)  In most countries of the world, the fertilizer market is subject 

to seasonal variations, so that fertilizer factories aro re- 

quired to be capable of producing large qurntities in short 

periods of time.  Therefore, for a factory with a given pro- 

duction capacity for phosphoric acid, blocked operation is mor« 

advantageous in that it enables it to concentrate production in 

a sho"* period.  Parallel production does not offer flexibility 

In this respect.  Moreover, should ono of the proposed two 

plants be shut down for some reason, the phosphoric acid plant 
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,.^ul<i  ¡lav.    t - be  run  at  JOf.  empori t,y,  which would b*   m^st 

uneconomical. 

ii)    DAF'  and ?h]   are both t.vpical  phoephotic  fertilizare i/hicb 

c,n    cviteh   r,;irV(-tr..       Ao  f  r demand  1'  r the;t   it  Eometimce 

lean o   tow: rd TOP o>,d  ,".t  ote«, rs  t< ward W,   so  ti >.t  demand 

f\ r,caato ;nuf.t  be  onde   1,  t.rnn  of   total I" 0.  content.       A 
2 5 

Uicke-.l     r< ratio.  , yrt,,.  IP   -bviovral- t',   better cime,   becaucc 

it  ed lows  i.-jrci--   iv.    ,r cm-tr r.  of    io   or the  other for diff- 

erent   y.   rie.Iß. 

ni)  Admittedly,  blocked    [tr-.ti. n roqi.irvr larger equipment  than 

per-lid    ^nt^n airi e  ::i?equ- n1 \v     rotai Ir  lorpcr total 

investiti., nt.       But tins dioadva.otage  is mor..,  than offset by 

the  fwver iterators  required  (about half thoce  needed fcr 

parallel  iraucti.r:;,   the  nnalL.r prepcrtion of  fixed cost  in 

total   pr-di'Ction cet,   and  the ma.ritf  in marketing and sales. 

2.5.4 The recommended comi lex includes faciliti,? lor the recovery of 

sulphur from byproduct Qrpsuri which can produce up to 20C,00C t 

of cement  clinker p, r year. 

ñu,  alternative   for producin-  sulphuric acid from imported 

sulphur  ir aloe  presented. 

2.5.5 ¿'he block   flow diaa;rfu,, Pit,.   ó piu«* the material  flow for the single 

proccee units ao wnl as the    varali  production of the complex. 

2.5.6 The  total   investment  for the   i rocesr units a>,     th.   offsito  facil- 

ities Wear  calculated to be: 

Process Units 

Offrite  Facilities 

FS-.L^m ^xchem^e    Local Currency 

12,527 

3,,5* 

27,6?3 

22,572 

ti.ooo 
ie,i7r.6 

8,562.5 

16»^'3 5C.265 26,741.1 

Detailed estimates have allowed the  foreign exchange component 

of the  investment to be Kpt  t.. 6l.6^c. 

2.5.7    The profitability  calculations are based on tue  following  costs 

for raw m. ter-als,  intermediates for captive us,,  an.'  final pro- 

ducts (all   in %/t): 
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Raw Material 

Calcined Fhosphrto  Keck  (BH   75) 

Alimonia 

Elemental  Sulphur 

Coke 

Clay 

Pyrite Cinder 

Di at c macee us Hart h 

I n t jo rmodi.':t e e 

Pulverized Ihosphato Rock 

Crudo Phosphoric Acid (p 0, 3C/Ó)  (as P„Cv) 
¿5 2 5 

Sulphuric Acid (as H SO     100?) 

Concentrated Phcspheric Acid 
(P2C5 54'A)  (as P20^) 

.v.inal Products 

Diammonium Phosphate ( 18-46-0) 

Triple Superphosphate (j-46-O) 

Coment Clinker 

10.00 

35.CO 

39.00 

I5.OO 

2.00 

I.CO 

IC. 00 

11.82 

91.43 

13.92 

1C2.7P 

64.96 

48.45 

10.50 

2.5.8    The annual sales valut has accordingly boon compiled in Table 24. 

The rate cf return on investment calculated by the DCF method, 

assumine ton years»  economic lifo  of the project,   is: 

a) For 300 days blocked operation,   50^ corporato tax 

for 10 years'  economic  lifo of pr ject   14,9$ 

b) For 300 a^iys blocked operation.,  no corporate tax 

for the first three years,   50l
A for the rest  of 

the  lifo of the project    „    17.6% 

It is interesting tc note that the profitability for the 

recommended fertilizer complex is practioally the samo as for the 

recommended pctrcchuinic.l complex. 
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2.6        Siunmary of th.  "Study of fUrk-te for Al0~rian Natural Gas 
and th. Technology of its Transport'. 

2.6.1 The objectivos of the  study u„r: to define  th- possible markets for 

Algorian natural gas,   to discuss tlic possible means of trans- 

porting this gas  to potential markets,  ^nd to prepare estimates 

of the probablo delivered cost of Alg rian natural gas and of 

the quiintities which might bo expected to be  sold at  these prices. 

2.6.2 The study commenced with a discussion of possible naricets for 

Algerian natural gas  in the  li¿ht of present-day intense 

competition in  the international energy market due  to the very 

large supplies of cheap petroleum available,  principally from 

the geographical region known as the Middle East.    An attempt 

was mrÂo to forecast probablo future .-nergy demand in .iostern 

atrope, which was regarded by the authors as   the most likely 

outlet for Algerian natural ¿jas.    Any attempt to determine wl.ich 

part of this total market may be supplied by natural ¿p.s is 

dependent on the price at which the gas can be sold,  since 

substitution of different fuels is possible over a wido ranee. 

The study recognized that natural gas might onjoy a certain 

premium for special uses owing to its cleanliness and convenience, 

but draw attention to  the large capital investment required 

to develop such markets. 

2.6.3 The study continued with a survey of the means by which Algerian 

natural gas mi¿ht be transported to the possible markets.    Duo 

to the geographic\l location of the Algerian gas fields,  long 

overland pipolines are nocess .ry to bring the gas to the coast. 

Prom the Algorian coast the gas must cross the Mediterranean in 

order to reach potanti \1 mark-»s in Western Europe.    Two methods 

of transport arc feasible under present-day conditions. 

a. Liquefoction of the gas by freezing,  ao that it can be 

transported across the sea in specially designed tankers. 

b. Construction of underwater gas pipelines. 

Both the above mothods require heavy capital  investment both 

in Algeria and in tae consuming countries.    The liquefaction 

procoas has been proven in practice and Algerian liqucfiod 

natural gas (LNO) is being shipped from Arzow to England under 

long-term contract.    Underwater gas pipelines strong enough 



to witaataud   th    wat  r pr s'jur, a vmich would  b      ncount^rod 

at  th.   botto:.,  of   t'a    ....dit rr~,na.an \i-.v.  n- v r y t  booi.  built 

.ad op „rat i,   although  . x;. ria  .A-  indicat     tn :t  it would 

b    t..emulali;/  f .-.cibi.,   tn build  such a pigolino. 

'" .    study dirjcapu  d   t..    t.r >babl     cost   aid the  t-iahmcal 

factors   involved   in   tram: por tin," Al, u ri an naturi  ,;as   to 

Europ . .n n .riatti. 

Thr_a   j/oosibi     try     [i..a  ' naia.r d. 

Ov ri aì pip li.i.a wit.   L,,  tra;.s-h,,di t.rr jK,an link 

previa.;! by  s   .  tran3¡.ort of LIU". 

b. Ova.rl.Jid ripolin.s linked by a ui^h-pr .jsur .  submarin- 

pip. lin,.  1'.id on th .   bad of th~ '.<i alitar ran . „1. 

c. Parallel  on..ratioi: of  syata.a;   *.'   and   'b*. 

System  'a'   r..quire 3  th . construction  of a ;—.s liquefaction 

plant at an Algo ri:.i ì port,   to, ether wit.a s torreo and leading 

facilities.     It aleo r.¡,«ir.3 unloading' faciliti .s at a poit 

in   the consuming country,  to,,.th-r witn storage facili ti as 

and rogasificatio-n plant.    Th .  r-c^ivin^ torminal muet be 

connected by high-pzvGsura ovorl nd pipeline  with th,   e ntroa 

of ¿T.s consumption be us^ overland  transport of LV.G in bulk 

was not considered feasible or economic. 

System  'b'  r quires ta.:,   laying of   i long submarine pipeline 

of an experimental na tur...    Such a eystam 'would bo less 

fl xiblo  than system  '••  but would bo more economic at hi0her 

volume  throughput.    Various diff rent rout s for such a 

submarine pipelim. w.r    discussed. 

It was considered  th t,  t.-caus-  of t.u experimental nature  of 

tho submarin^ pipelin- roquirod,  it would be quicker to 

constiuctan LNO system sine-  the technology has boen proven. 

Both methods of transport would b- uneconomic unless a certain 

minimum throughput could bo maintained. 



.•^oOfTapaical 
Conclusions. 

Tl..   rtudy   coneL-d  d  tn  t  ¿IK  ri   •.    " s W..ü   it ..   L;   riou3 

diaadv-e.t .,-•    .,'itr.   r faio.   to  pot.i.tiol :r,-.rk. ta.     It would 

eiccur.t r  fi  rr     ooi„p  ti taon  fro:n P.    •   n.trol.uia ".nd fron-, 

n .tur 1  •   .8  from  otli r  ..;ourc  v..     Pro;r.isinr prospectó  for   th.. 

a.,     of ;.L • ri  A  ,-.:;  „'o'ii'l   r     ir.  scut: -vr et 3urop   ,   principally 

r^.i..   „id  .-.out . r.. Fr .rie   „ 

Th .  rtudy vr r,   ir. ' '     to *n-'•       count    1er rests  of  futur 

•n. r;-- prir     1  v.l.;  in  th    riuro/.an rrvh; t b,c-ii3.    of various 

unpr dirtabl     f ctorr,  SUP
!
. a.-   individual >"îov rnment policies 

m cjiisuminf* countn s,   md uncertainty rpardin<; futur 

p  trol.um prie     - .velò  on  tu.  world r.v.rkrt.     It was:  conclud  •', 

iuw.vr,   ta it  or.   -   i;u .lit.tiv    ban ir.    -\. rf;v priées would  r.nam 

.t prent lo\.  1   v  1.J  ;'or  t;v  for. e. abl, future. 

Due  to hi:.,  transport costs Albori m      ¿ had only  -.  slight 

competitive marfe'in ov r alt-n. -tiv . sources of  supply    ven  in 

sout.i-w,st..rn Europe.    Liby-.n ,\as  in parti cui ir would r ¡main 

a strorr; competitor.    The con.p. tttjv    position of Algerian ¿:aa 

had wora-n-d  in r.cer.t ,»:.-rj du.,   to th- discover^   ^f altor-nativo, 

mor,, .-icc-saibl-,   sources oï sup ;iy.    PoBsibl    ir.rk.ts wcr^ b-inr 

prv-^mpt...d very  r .pidly by competitors    nd for technological 

r.r.sous  th es    markets would  t-nd  to remain c   ptiv-   tc  tho 

original auppli-r.     Prompt action wan required by th. Algerian 

Government if any of th-  '>ot..nt.ial t;:.c markets w^r.  to b.; 

reserved to Alaria,    In this connexion th- .-.¿TO e:a. nt-in-principl, 

of 1965 b..two,n Albori-,    nd Frano- for th.   delivery of 3 Gm 

p-r .annum for Vj y e ars wee of gr.at significance. 

Of th; possible  .alternativo ayst.ms for tr nsnortinc Algerian 

gas to mark.tb  in 30uth-wost 3urop.,  the LNG system could be 

placed in operation mor. rapidly  due to its t^c.inoloay having 

boon proved.     Th-  submarine pipeline system would take  longer 

to install duo  to  it¿ exp-rimentai nature but it should provide 

clwap.r u .s in  th,  consuming centres th n the LUG transport 

syst-m,    sp-cially at hith^r TOIU-TüS. 

N-vorthclcs'-    it was concludod that an LNG system would give a 

higher value add d to the .dorian economy per unit of gr.s 

sold b caua- of  increased processing within Algeria.    The  LNG 

syster would r.quir- 10 % less capital expenditure  than a 

submarine pipeline har.-Uinp tu- same volume throughput, but 



ta    d  liv r d ;r-. o   .    ..euld  ' ..   B-esitiv    to  i\f 1 • tioivry increases 

iti op. r:1 .tin,    copti,  w i.„r-a;-   th     (.¡„ritiri,   cost  of  t..,..  pip;lin 

should   e.   r 1   tiv  1''   et:.cl     throughout  ite   jconomic  lif  . 

Th.   study  r one lud  s   t.i  t  t      optimum  transport  syst.-; would 

b<     L combination of   both m thode.    LiJO  should  b..  shipped  to 

souta -. V.1 Fr- ne.   and    . sul.aann     pip. lin    laid  from Ko3ta.,\anc.rn 

to  Corta,'..na  te, supply  tn,„  S anish inarket.     Siac.   it would be 

r-.l.ti3í:ly ..aey to     xp p.d  f..    o .pacity  of the   subm arine 

pip.lin-  one.,   th..   initiai  crosain^; h;-.d b.-n made,   tu*  possibility 

of extending th-  Spanish pip lin    inte Franc,,   should be kept 

in view.     In  this  eis,   the  LÜG  Sj stem could b.   used lata   to 

sup, ly oth.r mark-ts   such   .3 northern Italy  or Yurroul via/ 

Austri... 

Initially,   1.;  th..   coa.,  of   'c'   th.  LÌJ3 system  should bo designed 

to handle 3.5 Gin    por annue af naturai O.oe,  and  the submarine 

pip-lin: for ? Gm"   par   .maim.     It is probabl«.  th.at the system 

we-^ld be under-utilized in  tu     early y ;ars of operation while 

the market for Algerian t"s W-E bjin¿ built up,  but this should 

be recoverable in  later years. 

Th.  ir.B liquefaction plant should b.  located at a point on the 

Algerian coast such  that a sin; 1.   pipeline from the pas fields 

in the  interior could s ;rvo both the  liquefaction plant and 

th. submarine pipeline  to Spain.    The  location indicated by 

the study w.as ¿rz-w  where  an existing iiquefaction plant ir, 

already in operatiun.    The b^st cros.-.infc point for the submarin^ 

fU3 liiie was Mostai-aneii-Cartaf-n".    The  LNS terminal in Franco 

snould be at Fos. 

The report submitted by the contractor in July I968 consisted 

of the following 

Part 1. Summary, Conclusions and Recommendations 
Part 2. Export aarkets 
Part ¿. App-udix 
Part 3- Transport 
Part 4 Export Policy 
Part 5« Institution 1   .nd Le£ol Aspects 



!.3        Ftoomir.  .udati.aaj  fer  th.   Tr as/.ort    au >.:•'.  ti.v,  of iritur 1  Gas. 

T'..   r .com..-., ndations; aei     by   L'.. :   .•,cuuy  w.r.   a:j   i'olLo-.in: 

'.e.l     It  is   ii» „L.,-ri •':.   i.it  r.a;t aaclud.',  wit..ou I  d  Iw,  t'..w 

../Te.n . it-in-princiyL .  '-Jit,., ¿"Yar.c . l'or d,iiv.ry  of   Librad 

ne.tur ,1   j-ic     t  •.. rat.  of   3."   Z;r.~  p.r  -ia.ru'-. by   -bout   1^73« 

Out >ut  fro.;,  ta    li au far-ti  "     Laat r louli  r  ..or  '-.  production 

of ^t  l.a.st  .3 Grr."'  per  an . a.  t    k.  :'  ta    unit cost  -rie; 

•i tain  limit;; consistent  wit'.,   ta.- n..,;oti -.tod  sal.au  prie  . 

Cri.ci t,-    , ]..;,    .t  ti.   v. m-    "tin  ,   o    limi t. J  to  that a. c  asary 

to supply  th .  a iounts   .;r   .d  t.   in fira sal.3  contracts. 

If  t   .   :At. ri•.>.-. Gov.ran .no wiali.t;   tc  r^duc .   th    ri:a.    ¡f 

mcurrm .  a ios:;  oa  t ;„   ac-wrt of iiqu.fi..ù  a  turai  rçac  and 

ti   .nsur.  its cuaacs of c .pturin,.   a aark. t  in Spain,   it is 

sut-   .st.d  ta .t  ta.  liquefaction plant  c    loc't-d  "t Arz.w. 

The  Siiti,  feeder inaia could supply both a aubaarin.   ..ip.iin. 

to Spain across th-- lh,dit.rra.aean and ta-  liqu.faction plant. 

¿.8.2    Alj-rian #as  ca.. b.   off .rod .•>»   a competitiva   prie,  on ta. 

Spanish market if tu supply is  transmitted by submarine 

pipeline b.tWe.n Mosta^auam and Cartatura,   1 .id in accordance 

with   t:., .a.thod develop d by Gaz de   •"Yance-lSl-ctricito" de 

France,   and  if   ta. amount.;  purchased by Spain r. aca  sai., 

i.3 Gm    pv-r annum.     Negotiations with Spain should thus bo 

conducted on the basis of th. cost mad.,- possibl. by this 

particular mode of transport.     Tin.' supply contract should 

contain a clause  t.   provid..   ¡.'or revision or cancellation 

which could b. invoked 3hould th^r    b • del ^  or f-ilure in 

ia/ing of th    nip lino. 

Once  the contract wita Spain is conclud.d construction of the 

supply system should be carried out in two stages:     first, 

layiiv   of tue ini ti .1 pip-  in the submarin.'  system which,  if 

successful, would be followed by the  installation of th.. neces.ïary 

land pipelines. 

2.8.3    It is in Algeria's interest t..  start preliminary negotiations 

with Franc  as soon as possible or. the submarine  pipeline 

transportation system.     These negotiations should include, 
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2.8.3 

frorr,  the  outs.-t,   :Jì of for whir., would be  b ¡.eked up by  the 

ty;a    of ^ ertoti ti ve  -.riC'S  that this  system would  mace 

posoibL.  once  i U¿   tarou^h/u i   ¡Yum Algeri ,  to Spain, France 

and points beyond  reach-i  6 Gn"5 per aauui... 

The   legal   and institution ...  . roideiiu;  which  arise  fror.,  the 

establishment of a cyst--.-,   to  undersea and  overland pipelines 

to Saziti ili Prence  neo-I   i.   bo  solved by egeria   nid  tne 

other  countne:; concerned   .t  the  s ..r,,   eme  ad  the   oroblems 

on invo3tr:iunt  ina a .leg  policy. 

Once   the preliminary negotiation witn Fa  ace  -. nu  Spun h-ive 

made  sufficient pro^r^g«,    aid  . * rhapr,  •"/-.-,. prior   to 

conclusici,  it wou.d ho   i¡. Ugvria'r-  interest to , ttempt to 

secure  with  the help  of  the  tuo .'ountries,   the   ''ìr.ancial 

resources required for layi .,.  the submarino pipeline between 

Moata; us;em and Cartagena ( ,bout US$30 million).     Work should 

be  started r..s soon  as  funds are made available.     Speed at 

this stage would gain  time whicn ,;oald subsequently v- verv 

valuable. 

In spit? of  the difficulties imposed by  strong competition, 

Algeria should persist   in ita efforta   to make  contacts with 

countries other than France and Spain,    '.iith  Italy -and 

Yugoslavia,  t.iC tener of  ta e discussions should be to offer 

liquefied naturi r\r.  fror,  t..o  liquefaction plant   to be 

shipped in Methane tankero for delivery during 1970-75.     Such 

deliveries could start as soon as tue pipeline  sy3tem reames 
th2 Rhone Valley in France. 

Such,   x policy would allow Algeria to offer prices  that would 

be more competitive  than if it has to finance new installations. 

Moreover,  it would increase  the possibility of   ieveloping 

sales in France, as it would take full advantage  of the 

economies of scale thct would result from a uigh throughput 

system across the Kaditerranean and Spain. 

2.8.7      Should it not be possible to finalize, before  the end of I960, 

tne agreement-in-principle between Algeria and France on 

deliveries of liquid natural gas, or should the agreement 

2.8.6 



b:. limited te .. -v.::t:t' 

Governn.;Kt would h. wen 

il jUuf .etien LiCh.jme    .ud 

t.ui;.   } G P--T    n.-iu.~ the iil^riin 
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3. Koll iw-u..  Implications of   the  Project, 

3.1 Tue   irr.-l^.mtation    >f   the   po troeher.ical  compi- x. 

3.1. i     The   ;"ollo-.:in,   considéra úo:u:  concorr.   >otn til'1  implementation of 

the   industrial   co.i,.lex a.,-j   ,,c   .   ....   I.,e marke tiny  .;;'  die 

-itinijiitted prod..."tr,. 

3.1.^     Once   t..e re,paironv ..tn for  tho estaolii/hinent of a  petroche; ,ical 

indus tr    havo  oeen satisfied "by appropriate rre-invest.nen !; 

studies .jnd marmot r search,   </• -     robiens connecte.:  with financm 

haw   to be solvei. 

UNIDO* G proyranrno   includes  assistane*  in tho course  of thiü   pnase 

a;id  t.te relevant  specialised services nay bo Mobilized on  requöat. 

3.1.3    Alrjo,   th.; Special Fund Project, Altari a. ì   ,  Ce .tre  of Industrial 

Studien and Technology,  provides for assistance  on various 

technical and economical aspects     f the  implementation of  the 

petrochemical  projects.    It  is recoiimen.ed t-iat  the services 

provided are e:cte.,;ively utilised, for example,   in the preparation 

of  tender specifications,  evaluation of    Toposalo and in  the 

operational plu.seg  following the  ak;ard of contracts. 
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3.2 .'ii'.   r-.hr,   pr ,Ti  f,   >,   :•   rw ¡    c  nr.rt.i  v.it.:.   th«_   p> tr. Cii-mical 

AT. v.r 11...   ; r uuft;'   • t'   t' .    n. c nrr... :id. .1  p> tv cl • - ici  o  mpl.-x 

plastic:.   '..':'.'   d   t   r,-  ,,tr  v; 1 i   r.  . •.   '    v.l..- pr '.:   ti   f,   :-• rv i c.     \\r 

r.'l    > ".   11A   • '.-    r •-:'.'!'. .t   f   .•  t....      •!.. r  ruik   cKnK-il.'.        It 

an   ul'ì  b    ». .j !.-.fi:-i H   !.. r.   tiv ;    :   ì.ì..ra;ai, ur.i«. rst  udì».       2   tin 

fi  .1   r:.   c . » • • •. l't £ -.   -.lit;  :"   t   " c; •-      '   ':  îV    v  .,    v  •.,:      r.t.v.i   f r   tK 

.o.ocvaajiui   d..v«_ 1 'pr. .¡.t     f  t"      r^',. ,.ct;v-    n.J.nrtr;   .,   :••.<. i '.     tl.-t 

' ¡.    r   i   vrnt  ::,:,-'.. il.       > ;  ••.-.   i'V     u?.i..r\ • :... : • - •*   cher..'      in 

r. c> t.t .y..-T:-.        .'>..    i -c  --»v. nciati - i,r     i-b,r "ted   m  th.  cur.-.j   :f 

tin    pr  ,i  et   rv fi  cl   t;..    •: -«t   odvaro.d   -r c»   cv   ur-  d   M    tin.ro. 

inrlurtriv.:-.       ,:••    iwf  r irti,T.    r.  ti,     oat,p<H   ir,   pr...:-. nt. d   in  tl > 

r  ¡-cj't    »i tl:_   "Stud;   of  ! "unc.üp   omi    .aralo..;    Í   K tr ch^mcal;-; 

anu j'^rtilizerr«" v.• lumi_  C,   :   f.-     : . ;  tnr uf'.  ,\\6,   wli3 • -1 •  o!   uK K_ 

c  novit  d  f-r en c,r  -jtud; .        IV..   mir.  inj lie t i •::.;-  «are  i.i¿a;li.-v.t>..d 

in tl.<   f li' r i:.;% 

3.2.1     Fer  i l.-.i-;ticf.  a technical!   i.-.rvi^'  > r^ uiizatic n   ir  To.cornm«-.nde-d which 

will  fulfil ti,,   f llrwii.,   iur.cti-i;F: 

1. hi txarcl, rr. phvo-ical  pr p-rti-s    f  interuediate   "a.d  finir.v^ 

pr ducts 

2. ¡\..ner>rch  on pr'C-EOI:.,-    n«..t:.,dF   -.rid  pr«. c. o..;ir.£ machines 

3. iJiV'.l   pmnt  •: f r«_v, kinds  ~í  i lostjen  product!; 

4. i'oc'iniciì  cervice oc c, m pan:-in     ¡s-1..;- ".ctiviti«.s. 

TheCe  ope rot     re  should  h   c  rriv.d  -ut  in  ci   n«.   Ci.-op«.r,otir r. 

with  ti:,   marketi:.t, der ort":  nt,   the   technical deportrn..t     f the 

p.trccheoical  c  raleo,   tn •   rao.'rei.   a. u a .v„l< pmr.t,  ' rp;aniznti  r 

and d: r,.ctl;/ v;itl; thi   cunte :r¡e rs. 

The  technical  servire   nx^iihr   tr> ir.i:,.-  -f tu«,   rr.orketin    staff 

and  of tin    p« rs« nr.el  ir   ti. .   í ìniciiir.r  j   dvrtri.n,   e  r.m,ltr.tionß  t^ 

the  finiehir./   i'durtrics  and  par.«.rl   ::> rvices,   includi.*   publient i^nr 

f manual <?,     rgnnii;. .ti«, r.    f  1 .et  r^e,   ..xhiHìi-nr  ani  'inil.ar 

••.ctjvitnn-n,       Á  fully-fi„d¡vu ti-rnnic" 1  fccrvicu     r^r.r.iz'iti--r. will 

require  1 .b.. rat- r?,   «;qnip:r.  ot   ar r^il  r.r  ;r.c«,r: m;   equipment   includ- 

ing extiniderr,   inj«_ct:rr-,   blov r., uiclerr,  cabh:  c^atin•• cxtrudere, 

r.iXLf;:  rX,c   :. c-.l.;nd« r,   at   a  t  t .1   ^;tia: ted c; st   : f US?2,C0C,00C. 

3.2.2 Tiu equipment req ired f r the s :kf pr m. ti n 'f d«.te-i»nts is 

cr nricor.'.bly rimpL.r tir.r th't describ.d fei plartics, with the 

required «.¡aipnent  c  it  •.rrt.m-ted  at Uai?'/',( '. <'.       Ti'«,   relevant 
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cq^i[;rri.r.t   IF  int, <..d<A  t     r-orvi:   i'.'i -rit' r-   purro3«„r only,  p.artio- 

ul- rl.v  f  r  th,   -n-ly;:i;    -f  ?.!• -j .¿-n-,    .n: t,.rv,lf,   -luxiliar^   :;r u ri-ii 

.rid v::t.:r,   it- w,J 1   •-  f. r +:,•   :•   lv:i;'    f ¡-¡ircv.1 i:.i.,.-ur  cuFtcmurs' 
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3.3 The  implementation 01   t,ie ierti   izer complex. 

3.3.1     ?;ie gener Ì  considerations 'ander    '-.r\;raphs  3»1»¿ find  3.1.3 

concernir^  the  implementation  ci    tüe petrochemical  complex 

and   the  rei;.ted múrice tiu¿; ulso  ^;   ly '.  • -c. 
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": :     r  '..'Mr.    ".r   : 
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fvt ..r-    .1 v   1   pr   -.:. 

i'       1'    r   CX    ,1:, .   .,       i 

.xt :.••! .' ': : 

?. e ;i:i.t:c t/ 

•}.      1 rie i"   ;T 

Av   : i   '. '. li '.,. 

S.     Av   11. V' ,.-, t> 

A;   r  , r' '.t    ' 

l.xt „ncicn 3.. rvic. i 

!<,/  i.-xt--¡.¡-j   r  Servie,   ir   i.yùi.à  .x}\.rt   :•. ci nicr.l    idvic»., 

tuprntf!,   -..i th. ut  cii-.VíA   t     t!,    f"rr..r,     it;- .r by  tí..    'V v.Tr.rr. .»it 

r  by   t:.v   '   L. r  :   rvic>;   -f  th    f.rtiliz.r '.irraif.-cturé r;:.       Phe 

r-!yv   "f   vivic.,  V)L.aid  include  tv lectin:  "f or »r,,  clnr-hle  rct-.tion 

pr< c.dure,     ptn.iu.    fertilizer -.; 'diet i : u  b-rvd   T. crepr ir.f,   r<-fvti-n, 

r   il   an. lynis  (f.r  waci. t.!:r,  r.:;-. t   r<     -.  \\ r  Ut.'t  c..;.r, ,. ),   pes- 

ticide  un. t   ,-tc...       V1.,.   individu.- "ir.  .rupplyir.y thir   „dvic > 1 We  te 

be  ..xrert  a¿-r nrmirtn,  f-v.ilirir witi.   the ir re£ion :-.r.d itt: pr.rticulnr 

pr-bli.-rr.c  ".r.d  :.b.vt   -il  trurted by   ti,,   individu."i   f-.rrrvro.       The 

Service  w.-uld   -.lr,   cp v.r.  r .„xi „Tini. ut-I  vpplie.ti, np  Uet/d. 'vn- 

str.ti  n  pL tr, ..te...   t    driv,   l..:,~   ±U:  y   UCKî;  t    the   lec-.l 

f-rpr-rs. 

2•       3ophistic-.ti. n :f_ y^Tjr^Tsjj 

It  would  be   -id,.-il  í\sr ti-    furrier  t'   he  br-.uf.ht  t"   r-fp-rd  his 

l'.nd -ir  -.n  instrument CT tei  required f r the  pr.ducticr. .f his 

tttput.       tt  rerrereiitf   r. c(-nt'ider-.H.   mvertrr.ent,  nnd  lik„   -Jiy 

' tiu r  picce  rf equipment  it  iu...dr   p^< p„r  riw rrr.tv ri .1:; and nr.ir.tcn- 

-.nc.j   if  it  ic t    render pr- nt-Al^  servici..       Ir pxr r vi rnr-teri.-.lp 

implies  th„  mcrt  fr v urr.ble-  EukctiT.  cC  re^dr,   etc...;   the  optimum 

uc'j  -f fertilizer c~.r. ht viewed pnrtly  -.e  ri;: ^.teri-l,   p.-.rtly as 

mr.intennce;  while  -vpprr pr: vt.   rr p rcttrn,   p_.~ticidu   ypj 1 ico.tir-n, 

'.nd ne-il w-r^ing,   etc...,   ir  ìv.eded  ti- n-ir.tm th^ aril  itf^lf in 

t  p  e  nditicr. tr   ruGirt diet-.Ce,   insectr,   err.ricn r.nd    thor detri- 

ment"!  :yvi.tr thrt cculd reduce- pr •fita. 

MUCH    ? thv. current cr.p rctr.ticn,   f- r ir.Ftr.r.Ce,   includer 

f.ill.w ev.ry  a,.c< nd y.:ir.      if ti.is  -A^re medilied t.   evory third 

yor.r - wit;,  ••.ppr.pricte  e::tr-    -v   e.: fertiliser - betr. productivity 

.".lid  pr-fit  vruld ìv   iir.pr ved,   v.. ile   -.t  tlu   san,   time tìu„  lr.nd 
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ppr  ci   t...    t     t   ii:.'i- •...•.:   ;    rt i    ::    r  >. .      -    ::    t     *..,      rtru-   - 

r   frrr   íir-r. \;    .;   • r  ."it. t       ,   i.,)i   c   ¡,. r\:4i   :    i.    c   rt   :.;:   t 

ri: • .        ::.     v.ri   i.   r      (>   rnc...   ..'i-:,   tr,.       r -,     j     r. •    ..t     im'      r 

b    \r   a  , ,.ipr.  rt,,   •-.-•,•:,   i , ;    n   > •   : f   '.v  ,1   ;.•-        "     t   r li   .. 

í'   t.       i...; ¡vida   i,   : v  Y 

P'í'
Trt i   : .        '":.   t..       t '.  r 

I Î ; f. t     rt' rt  ui    ir   vi -, n      i i    -i -y i   b,    j    f:bí     t     rr    ,  tv    r:.pid 

'T- wt,        i'    ì   :iv;-t,r   c   ;ru¡1;tl V;    ;    ~!      '.].;-      c>       i  ,    . uc!     :.f   "A' " 1.7 

i1-1    trn,     . t    >,¡    th. r t  n   , r     "  -.Pici   i.<. uíd   i .r     'rivrrtr,-'      f 1 v: 

c  r,t   inorvm ,¡.v ]   rrr'upti   i . 

TI'.L'  vxtLni'i   r.   -f c.rdit   '.     +!:_   i-.rrr.-r  by  t'1     Prtilirrr 

Ruppliv.rr   lr-.r.  Kc-r   rt    /!• rd   ¡rctKv    ir   nv.r.y   • r.   r.        ?:..    rrt.r 

f   ír.+ v r..-t   Ci.-.rcv-. v-r.v v-, r.v  c  r nd.r: b]y   i:::  ' r-r.c-..   r- t,.r  -r. 

p- id   t    v.-.rv  fr -. ''/.   T m r     p. r rrirurn t    v. —  f,-..v ur.rbL    t.. r^v 

ruci    -..-  ír.t „r-f t-ídr.v   r\v>rrnt   i'  ..-, i.tr.r   -.ft   r ti.    d..liv  r:'     f ti.. 

f.rtiii;vr).        T'.i.   -v.-rvici.   U   vxrcxi:iVc   f  r t;v  f.rtilisv.r 

ñupjdivrc  but   c^rt-.ir.l.v  c> rtriVut'.,;.   v. rv   ••;-t   r-\-liv   i     tnar r :]• r 

d   •• f r,  t   .•••r(-.ti>   -.f'l'.ct   M:    t   t'.ì  c   :.- 

•:   !'•       i ;      :;  v.   V ruii: r yr' ducir.,v 

v  lujiv.r,   .'ir.a   i :-   uc  ;   -..-   -, . rful   c¡ mp. 1113 v,   V    I. dir^o- 

tcd  ceerrrny  vat'   virt\-.lly  -11   tir   f. rti 1 i;r r ir t, rr-.lr,  j-'-ssinr; 

thr-u,"i.  ••  fin,' 1     rurrly  :}K,rv\c,: II    ntu.t,   r. /ili   ir., vi trbly be 

Fvmt-wi.it  aifí't.r.nt,   "¡id nur i-   ..„.11 d^p.^ii     :i  thv   :-,n-  rrxh   -v il- 

".blc   by t'r.v.   Adr.i.iistr.t i   n f  r  f,rtiliz, r  purcl.-.r^;   it   ir  t-   be 

ii-p, d  tir.t   ti.v    fundr ird«.   '.vil  b'L   .úil   "t   1,: rt   p^r-át   < -ip;-,ly 

-ill   roquv-ßtr=   f. r  f.rtiìiz^r ur   t       ptimur,     •.•plie  trn   Inveir. 

Ir.  -.11   ;v>ntr,     t  ti.    f-rr,Kr   1> v L,   fri     f  m   .f credit    vr.ilr.bil- 

ìty   ir    p.rv.r.ti-,1   if fertili ?  r t:-.ì^  .-<.rd ur-    ir  t     ,-r v/. 

5.       AvAilrbilit.)   vf ir; drete; 

At :Tcs,îit t;.j pl-.rt nrtri^ntr • i li..e1 ir. ,a,\ri\ -.re supplied 

ir. i r.ì-.tivrly li-it>.d mr-b. r ; f r.r.s. ;*¡':ir ir -> very d*,rirnbU. 

ritu-ti' i,,   r.pr.c, .ti-     -   ~r. r.t   irpyv.n  ut     i. t;,>.   ,,r<-rn.-ur  numberr 
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•''-•'•     '      ''••'r'!t„.    t   t-.     ;iu:-;,r     ,'    -r .c:, .-     v A l-.hle,   wî il, 

*   ll "   ' ir r.   .r-,     t.    t    .1..,—t.    ,u-;,titi   n    -1'    .11  r.itn-rtr 

'r^    •'•.•:;-     '•   :   -i-d  ..•..-:•   r ,,v.r. .•   t     T.     t   cL..  :t>r  u]   t     f ,      rtinur. 

' i ,  • : L- • t ; •. r,   1   v   i r » 

*£.-'r  iric   /•   rt^l.iz...r  :r.c,   nlr ; 

•n-    "   ". "-'.-ur:'    i  v   i     1    ;'   rt:':j.-   r   ••.r;nc   ti   i -,   -y.  !n..;cr¡Kd 

"-1'' v' •»   li'    hvi   ^:u.v   '    • u;:.-'. j   •    -      t   .    y  1,'^v     ;ru\i-   \i   fertilizer 

k' - :   ;  ' ' -  cr   .   Pr ducod.       . f cr .   pr:c..-^   -r^   r:ir.t   in cl   .rtif- 

icr.llv   • t   -   ï   .    1 V,J   i;}.-i..   -t  t:.,,   :    -<   t::il    i\. rtii? Ze-r pr:Ce.s  -.n. 

- rt ii"ici-li,\   iir),   ( „,;,   ¡.r'.ypí   t      i   '- ~rt   c   ;ii.rh.)i   the   ".ptinurr." 

1  v   ]  r'v   K   vxii'.i.ii^l-,   1:<;   -jvi  -il   i;c^t.t:vc  t.    ir.cre;x,cï fertil- 

izer u: i   m.\v  flir-jv-.   r.       U   i     th.rof r    .-f fundrjner.tr. 1  importune. 

tr   t   ti.   r-t-     Kt.e. r. cr ;   ;-r.<c. .   -v.d fertiliser pricec  ir such 

th'.t   t,.. r-.  r,:.-  uld  r-l'-'-iyí   .:.:ct   -   re  1  ri.->n. t.-.r;-   :'.dv;nti,^  in the  use 

f  fertilizer. 

3.4.2    Det-Aed  ree  ir.n-¿r.u  ti   NC   :r  t,   h v  t     pr c-.d  >, ;t\  the  imple"ient".tion 

f t..v.   r,.c   ;'icrd-:.t: r.u under 3./.1 aro preße-r.tud in the "Study  -f 

l.-.unchin/ ..nd ¡I-.rketir.g of ld.tr-ch,.r:ic:.ìr;  <>.nd hvl-.ted Fertilizers", 

v  lume.  2,   1-irt   II,   p-^oF  ^   thrut!:,    ;¿7. F llewinp "\ review 

f  tiu   present   F;y:-t..-. tf  t.chnicr.1  c-.rvice-,   mr.rk_ti'i ; r.nd rupply, 

a m rh.l   f r       r. ..v,  f ;ncti   n:.1   ;3C!.,_••..   ho.rr bue'   wrrked cut  w!.ich,   it  is 

b   li-.Ved,   will   fürt' .r ,nh.nc,   t,,,   f-.ct  rr,  c-r.tributir.7t-  fertilizer 

pr—ì  t?   r..       D"     -r-.r,:   r.rrwra.f.r., f..  rr. r/.-ce-d  .-.t up  la te   be 

f-u::d   ir.  . ir.   7   • f t:ie-  ••vtt.-.chru.nta. 
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'5,j General  Statement  or. ; OT.oibie  'Jru Led  .'   nono   aso I.: 
connection wit:.  follow-up  o-,v:r'.ti >...;. 

}.j. 1    The au'-u-e  of   the   otudy  .vino;, do dr  with    >roh ¡t   nark' tin, 

of Alce ri-i- r.i.urul    f.8 and   th.    '*<'oknoloiX/  of   1. to   tr -ort 

.no not  ir.vlieitly  cali   for arc/  folioo-up   -otaoi.   too*;  eon 

V/ enited Naiiono   ororr^'irrieo. 

However,   if any  spec i fi"   pro: ..>,..,:;   iri:;o   a   din   '.hi... ,    ;   -r. i  ; 

arri   "u Algerian Gover..;:.e.nt  .;i.o OG  to   avail   it.;   o.'   d  ' ...':: 

Nationc  t:.)—operation,  suc:   a reqiuel  ¡.¿ili  ivo   iv    :',,- op 11; i- • ti 

cor.oider . lion. 

•t'.-l 
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it.:v'lr,rx Vriit 

I ') l-ly:f lylcr.c  'Jr.it 

:.r i -iyof-i.vit.-iii> Unt 

Deterrent Alkylate Unit 

Aromatice Recovery Unit 

i,6(:'., occ- 

is, 7cc,c< c 

U ,CCO,OCC 

il,60t,C0C 

5,ioo,r<x 

r,oco,ccc 

Cf fiuto   1'aciljti e p 

5/,8CC,ca   (DA268,r'OLfi'CC) 

^.,/Oü,OOC   (.'A12C,CCC,C(VÌ 

T-^tal   Ir.v^r.tmer.t  roex 7y,2cc,occ (M3CP,GCC,OOC) 
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l_rccerr Uv.iU' 

l) ¡•'r.'i.ctionctor 

?) Eth,\ Inno Uric 

3) I.:' Polyethylene Unit 

O I'olypropylene Ur.it 

5) üntercont Alkylate Unit 

6) Aromaticr Recovery Unit 

i, 6a, Cf. 

1 \>, 'X f ,'. ce 

i<V.'(c,ca- 

ÍC,30C,C(0 

5, ice, a-i : 

?,80C,G00 

53,7c«..  CCC  (DA263,OOC,OCC) 

Ç.fXriJt o -~ac i 1 it je g 

Total Investment Coct 

P^./CC.OOG (DA12C,GCC,eec) 

T^,1(C,GCC  (DA3?3,COC,av) 
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F.:?ROC¡..3!ICAL CC?TL:X 

KrnriA-rj.) ii"VF¿n\ 

3RLAKDCWN 

:..  FACILITI Tí 

FtiUt.y  Facilitici 

-torace Facilitici; 

Transfer Pac i lit ice 

Loadin.- and Fnloadin,-,. Farilitior 

Fire Prevention Facilities y 

Civil '.íor'<8 

Pier 

Waste  Dirocci  Facilities 

Buildings and Structures 

laboratory and f-daop Forks 

Corr.pany Limp 1 oye e Housing 

Y i ré i -i ¿in f.: 

Temporar;   Forks 

'"aso À 

6,eu,.v 

%10C,OOC' 

¿00, CGC 

/OC.COC 

30C,CG( 

1,20C,OCC 

2,/;00,0C0 

%c,ooo 

2,20C,OOC 

«CK? ,000 

2,7CC,OOC 

P, OC 0,000 

7CC,GCC 

Caees  B,   C 

6,500, OC G 

5|0CC,000 

/OC,000 

400,CGC 

300,occ 

1,200,000' 

2,2(0,000 

5C0,00C 

2,000,000 

800, OOG 

2,500,OCC 

1,900,000 

700,000 

Total 
25f5C".,COC 2.*,/00,000 
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.".'A..'JA.I  i' 

o al  C ii.i7.-t 177 

Arzov: 

• JM--- 

1: il ¿'. 

/U-.nal' 

Ai'iv *.t-.,"••;• 

IÒÌ7UÌ07  7ubr-tr-'lur 

V 1   tuv  ce: :  -te :.c,7 
art   '/• rv  d^r.rv. « 

C.-'T.  •!' 

Y ,r t. 

;;t ;-• u 

•v-J'.cr   t 
are  . 7.v5   v va',    of 
C'7,r;.r  ' .v   iy  Mv'. 
v iv ' t,y. 

3;i:?.í-  as  r.bovc 

..vino  a.: 

ii.  ¡7-irticul.ir. 

K     SU ì'.'ti .tun. 

7!. i e'    cor.] r. rjiHo 
Ivy, r. 

::o..: vU  ;artly of 
fill-.d   I-'.nd  o¡¡ r.'vcr 

. 1.       I\.'(.. ]   .:ubrtr\+.u. i. 
I 

! 2.       Tvc'.   lyyc r of : oft 
; r.lluvif'l  s; i I. 
i 

, 3«        ! ou   r  dfc'vit',   in  d(;< p 
| rtr.vti'.. . 

¡ :..       Coi,- :KIO   -.rUy of 

I rivorbcd^ 

I   !,;•,_} ;-.h?v, 

Ucpirulirg or.  jlottii./, 
may  conrist   r-.rtly  "f 
filloiì  land  ori  fcrrr.or 
r7\c.rnc:ùH. 

i># 

Lvtmgrj    A—¿xcellont;    B—ûood;    C—Fr.ir 
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ni vi; I-7-'AL"'A"U: 

TA''"!.;;   lì     olí-  C.aaìitiau 

Arzev; 

Advant? .•.%.• Dù-eadvant ...a e; 

1. Generally  flat. 

2. Can be   pl-tUd   rt 
'"-.tional  ¡;ov.tv_. 

1.       Sit,    ••;•' a   i •   li   it, d   \y 
coa: tli'.iC ,   ;  .tic.'.i 
"•-it,   a¡. '   ...:-:i.-t i.. 

du: t rial   f e , 1 if va 

—r 

1 1 
i 

e • T.M...   ara un..:-   a :rr a 
r-tl'i]'.                                                   i 

1 

Be-tija i a 1. 

2. 

3. 

" " "                         1 

Sufficient  sito  ..rea 
.available. 

Can be  plotted  on 
rational  i;outj. 

Generally  flat. 

1 . Cío; •'   t:>  -a riM-rt. 

i 

._, 

Skikda 1. Generally  fl-"t. 1. ialatjv- l.y  rr.,r.l 1   ar>-a. 

rational  Fcutvj  runr 
cloro  to  cite. 

r* .. Cicaa>   to   "îri'^rt. 

Annaba 1. 

2. 

Generally flat. 

national  Rout,    runr 
near eite. 

1. Si tv   aìuny rea   i   IF 

rat;,er priai i  for 
patrocì.e. ac¡ 1   r"|lrx. 

                                          1 1  
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3I.K ,Jv:.!;.'nric 

TABU.  12    'VtxoivI.-t-úc'.'.l  ein-i '»' ct. .nc-r^hic Condition 



SITR ..•' 

Aal....  13    harbour 

1 Advint'.ft,." biGaava,r.t.v;„r                 (     P 

Arztw 1.       »'barf r^^irod for 
petrochemical  complex 
canaot  u   built  within     | 
«. xii-tinp harbour. 

C 

3>-d,)aia 1. ','harf f-cility   for 
p- trcjhu'nicr.l  con; 1« x 
cm K, built   ..aithii. 
cxirtiii:. harborr. 

2. Gcod condition,  of harbo\:r 

1. Wat. r <•, e pt ! i in harbour 
ir,  fallow;   dredging 
rcq\.u i.ò. 

2. Üharf anu  oti^r port 
faciliti»:^  muat   be 
ru.:..lv Inulto 

A 

Shikdn 1.       wharf required  fcr 
;atreche-micr 1  coa.pL..^ 
cajinot b,;  built  within 
exirtin¿ harbour. 

?..       Inconvenient  accorr, te 
harbour. 

C 

Ann ab a 1.      Expansion cf ex?stia? 
harbour is planned. 

1.       Difficult  to build 
wharf for petrr>- 
ch..;nical complex 
within cjfjstit:i', harbour. j? 
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SITZ EV/.LUÁTICi; 

TABLE 14    Raw Liât erial  frans port 

Advantages 

     

Disadvantages R 

Arzew 1. I'atural gas can be 1. l'i.ofpl.atc roc!- mu3t be 
received directly via transported over long Pet. 
pipeline. distance. 

A 
2. Offers poE.ibility of 

receiving supply of 
condensate via pipeline. 

Pert. 
3. Ammonia and ^rie acid 

available from adjacent B 
• 

- • 

plants. 

Bedjaia 1. Condensate can be 1. Difficult tc receive Pet. 
received via pipeline. supply of natural gao. 

A 

2. Ammonia, nitric acid 
and phosphate rock 

Fert. 

- 
must be brought in. C 

Skikda 1. In future, natural gas 1. Condensates must be Pet. 
can be received reshipped. 

B directly via pipeline. 2. Ammonia, nitric acid 
and phosphate rtock Pert. 
must be brought in. 

C 

Annaba 1. Direct railroad link 1. Difficult to receive 
Pet. 

available to phosphate supply of natural 
minee. 

2. 

3. 

gas. 

Condensates must be 
reshipped. 

Ammonia, nitric acid 
must be brought in. 

C 

Pert. 

A 

_^_^b^4mA¿Al*A¿J*M 
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rAfl..'  i^        Tran.-; ort  of 1 rodéete 

1. 

Adv.-ir.t.-v^i-ij l.irru.'.vf.r.ta; <a; R 

Arzew Lytrencly  ccnvc> ? :.a.t 
road   Irani-;. Tt. 

1. IücotiV'.'i.iorf.  in,.rino 
tr,..¡n v!.o"t. 

Bi;d jaia 1. far. be   ^..ippod t;.'  sea. 1. Roar  and  railroad 
trar.:-port   rather  in- 
corAvric ,.t. - 

Gk ikda 1 • Cor.veni»).t   raid  and 
railroad tr-nr.nort 
(particularly  for 

1. Ine or. v< .• i ' -.. e n t marine 
tran.-port » 

1 
¡ 

rddpi.ionis  to southern 
Alaria). 

Armaba 1. 

2. 

Marin>.-  transport 
posrible. 

Extremely corvei.iont 
road and railroad trans- 
port. 

1 

A 
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IC     I ">..ur and   : naur'trial 'J aa r 

Advantafvn Disadvantages R 

Arzew 
1 
I1- I i''-V'l. -u  ir.vrlvih;- 

'..lur.triai  water. 
P 

Í . An- i':t;,   cvf.T-  power 
¡.-.uprly. 

Pfdjaia 1. Abundant  supply of                   1 
induetrifn   valor available» 

A 

2. Steady  powar r, ip:ly 
avai labli . 

Skikda 

2. 

Difficult  to  obtain 
industrial viator. 

Anxii.t;/  over power 

p 

ruppiy.   « 

Anr.aba i. 

2. 

Abundant  supj ly cf 
industri?«.!  water available. 

-toady  poutr supaly 
available. 

A 
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'•".". , Y 11 t'A7 u. / 

TÀI'l.L.   Ì7    "i.-CC'll'-.n. rua   Data 

Araew 

l'-lj'H 

 -r 
Skikda 

Am.abn 

•ir.  <-i'l.'.nd 

1. 1 apu ". on:-   Jar, i.   ;-., *. i<- r- 
i¡:   ' he-    back, r-niaà , 

I i/ìuctri-vlizc; .   ir   ,'. 
''"i.   ]'.!•' rabia aH.. • t. 

e a >, '. r >. 
raa 

Uri ara raatioa d.'lay.   i. 

Ir/luatri '   Laa tic    »ir, t 
very  -M•.e»    ..;!'" : ca. i. 

/mit   traJuntjoi   car. „tv 

1.      ?! .jor   e it a.r in tha 
bncla r»ui.d. 

?..       Induatriuliz tion  not 
vary muer  aiivrmcud. 

3«       importa».t   ,',r-'..i ry. 

1. 

2. 

3. 

l.ocr.tod   in lar-,   city. 

Industri rl3.'.'t.,rr.  i : ".\in/r. 
pro, r^', a. 

l.oc.'.tv.u   .  •..;.r    ;rai: 
production e• r.tn.. 

v ta, Tf: 

1. 

1. 

Clcuar t- Alricrr   than 
"n,"  . tk.r   -i' f. ur  i   ra ir], 
r-it..-- 

blar.a  af-at  te  lay 
pipeline   for n-iturn: 
P'.p and bi ild gar 
liqucfyina  plant. 

Crferr   ¡or   ability   ar 
raiu   Or naiaonia  i.lru.t. 
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:v^ì.;; IR 

RìEOì :?:!•.:-DA ¿'IC:T, 

-. varili     ..valuation 

In  'tccor.V-.nc«..  -..-it.   t:      f-lioni:,.    «-".viv.: 1    vlmtvui,   •..•: vou.ln  lib.  te 
r'.cc:;:rcr,d   '   'i,]-.a;i  l'or  ;    tr c>: ic'-l   -   .; ,   -:   -,].;i  Á: !.- V .. for  fertilizer complex. 

An  :i t.    Ter I    ir '^.cic-. ,il e :•:   i 

Arzow    ,   S^iì^A? 

l-'av: -naturi;.]   uo.v.: r i. >. t]y 
avniin't !... 

fi oil  con ht io:. b,.ti,.r ti,-.;   f: r 

any  ot'..^r :. :i t'. . 

Inconvenient   for í: .ip¡ncnt 
of  products b,y rea. 

Som-    diíV-oulty   ir.  rupply  of 
power ar.d industri .1 rr.tur 

B «. d j - ; i £i,   Î Ion t  suit .He 

lì.;: material  convor.i. r.tl; 

Conv«. ;¡i. :;t  for vir pn. r.t  of 
products b,y  cor.. 

Cit .-  conditi oii.-  ,'_'ood. 

I'o proble-, abo.;t   sun; ly  of 
incluctrj-.l   -..'. t«-i- and  /oner. 

: ; tur  1    ••.;.   o.v.-.iL.b-lity 
di i ;' jcult. 

Skikda 

Armaba 

Posr it. 1 

Inconvenient for cbtai/.inf 
rau material. 

Some  d-jficult;,   i..     • y ly  of 
poner -.rid industri.1  /.-.ter. 

Situ  area ir ratl.ur mall. 

Inconvenient accès:-; to harbour. 

Possible 

Inconvenient   for obtaining 
raw material. 

Sit«.;  area  ir,  email. 

..    f e r In r 11 i i zv. r C en j 1 «.•;< 

I       rosRibl. 

laonpuat*   rock must  K,  trans- 
ported  ov.-.r Ion,, distance; 
but off ,rc  pocf.-ibility of 
integrated fertili zur complex, 
by combining; witl; ammonia 
v-lr.nt. 

IOsrjblc 

Feti- a.nmonia and  p;¡o:q>hate  rock 
mur.t be  transported. 

Possible 

Both ammanir, and phorpnate rock 
nurt be  transported. 

Offers  possibility «f 
integrated fertilizer complex, 
if r-jr.mor.ia pi;ait  is built  in 
future. 

Mort^ suitable 

Phosphate  reck conveniently 
available. 

Ammonia must be transportad. 

Vroductt   can be shipped con- 
venii ntly  b.i   land and  eea. 

3ta.tf ¿filWfmY v    w 
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• ••>      Iv'<-C ^'T'.Cnd.d   1 i Tr.  Chv_l.,lC'.l    '' 

-•ti-:v'.t> d  '.   t-ri-.l (>';t   »V-r r ff: u, ".Cllltlt 

Item 

Mi rlrici   F;:cili tu :•- 

Î :>v;< r .Hit j on 

1-*>wer IUCLIVIW- -aid Ìattribution 

( th<r 'llcctricil  ¿,.cil iti :f 

Tct.-.l 

Be lier i'nit 

Industriel and  1 c t~.bF.      ?t^r S.yrt- 

U'.t. r  fr^r.txr 

Conlii..; :»ator Syst ».•:/! 

Air S.ystv„r: 

Puoi System 

3torr.=\, T-aikc 

Un 1 o fid in    Fr.c ili 11 e n 

Loading Fecilit i ir 

Trcnefcr Punprs 

Y'.rd lipi'v 

I thy lene Kef rirv.-rat ion  Syrt^-i 

Fire  Fight in»: fìyste-r. 

IJewcT and FL.ru  Syotcn 

Sit .• irejr.rp.tion 

Traffic Faciliti,-s 

Harbour 

Fence,  Gnte  end  Sttcl Gtr cturcn 

v    1,'UV 

550 

1,430 

HA l.occ 

2,2i A 

â% 

130 

2% 

^OC 

14C 

36C 

36C 

7C 

600 

9C 

1,550 

220 

25c 

19c 

3 

16C 

1?. 

80 

15c. 

5,20C 

40c 

12C 

1,900 

1,900 

1,700 
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TABLE   Pc? 
The Recommended FarochcrucU  Complex 

Estinatod Project  Cost  for Cffi-,to  I Vici lit 

$1,Û0§ 

  

1 •"- 

L'A 1,0. v 

Total Material °<,%ï .'),?/.• 

Freight 
770 ! 

'T- 

Total Material a*id Freight 10,333 ;v:,/i; 

Field Labour 
- 32,0; 0 

Construction Tools 
*,:<••- 

C«nFtrur¡tion Supervision 920 1,1V 

Engineering 
1,57C 

Pr»«urement 18r 

Inaurano» 
2CC 

Plant Investment 
13,2C3 «S5é0 

($i,o#o) ?i,SB3 

IHajrfcp^ Expenses 70 1 m 
^^lty,\Know-how Fee,   Licence 

 r              ^ ^ i- 1 30 - 

-           "                       (11,000) 
——* _ ^_ -O- Él 

13,303 ! 
26,7 C3 

i">,V* 
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