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TERMS OF REFERFNCE 

This paper has been prepared on the basis of following Terms 
of Reference: 

to analyze technology otpions for the utilization and 
processing of medium-grade phosphates; 

to describe the experience of the fertilizer industry in 
Pakistan in the beneficiation of domestic low-grade 
phosphates and with respect to the imported African rocks; 

based on the above suggest innovative strategies for the 
development of the sub- sector with special emphasis on 
Afro-Asian co-operation. 
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INTRODUCTION 

Due to concerted efforts of the 'Geological Survey of Pakistan'. deposit 

of phosphate rock were found in lazara District and adjoining areas 

of NWFP. Sa1·had Developml t , lathority (SDA) instituted studies for 

exploration of these deposits. with the capitiil and technical assistance 

srdnted by tht British Gove.·nml·nt. The first phase of their· woa·k was 

exe< uted from 1975 to 1977 throl'uh Powell Ouffryn. National Coal Board 

Consultants (Now BMC Limited), in which an area of about 120 Sq. 

Kilometers extending from Kola" 1ba1· ( Abbottabad) to Ghari Habibullah 

(Mansehr·J) was explor·ed. The t:lrec reports resul'.ing from !he s•udy 

were (i) A mining feasibility r t:f-Jurt for target locality. ( Kakul 

deposit). where about 1. 1 million tonnes of reserves were established 

out of which 0.57 million tonn£s were placed in the 'proven' category. 

(ii) A report in the lnd target locality, Lagarban phosphate deposits. 

recorded 13.6 million tonnes of ore reserves placed in the infen·ed 

catego1·y and ;-ecommendation for further work as well as a conceptual 

mining feasibility study and (iii) An overall evaluation re j)Ort of rock 

phosphate deposits in Haza:--a with details of Lambidogi and Dolala a1·ea. 

Recoverable phosphate reserves are of 0. 7 million tonnes of Kakul and 

7. 704 million tonnes of Lagarb<1n area compr-ising four principal ore 

bodies of S.luthen1, Lagarban, North-South, Easter·n and Batkanala 

pho!:phate. 

. ). ' 
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TECHNOLOC OPTICl'.S I 'R 'ITILIZATiOi! 
OF LOCAL •1· 'SPlti ,,,;(. t 

The 1·ock j.)iac~phale fourou in '.Jl.i_,t.111 i~ qt>11t:1·J:ly d1t...-~y. dol :;-,1it1::-, 

pdletal, mE:dium grey t< la1·.-. J• ,. _ • ha1·d anu com1-·1d. Kaku! .i' ea :1ore 

du·rty 111 nat!art· and L,10<11"1>.;11 .:n·.is ;11··· nio.5l d, lo:mit=r ;'.nd Daloia .~n· 

py r-itiL in Latu.-e=. Accor(;inq to f:l·t 1·091·:lpttic studie:; G~1-ri1~d r:.: l Jl Alb<t!1y 

!.!SA on i...c. Ja1·lJa11 rock revf>aled ~he intimate a:;sociation bf·lheen i!!cdlite. 

qp;:irtL on.:.< .-ing as qua1·tz ~r,1ir:. Ha ·ma lite { F 2o 3} and l'.yd.·;:tc~cl funns 

of iron .Jl"t. :'r •sent throughout the :>ample. Siunificanl varicltion i11 ar·e 

quality exists wit1. l the ore bod:-~s. 

Th1: reserve,; ar·e small, MgO unde.:>i1·auly high, R1o3 < 0 Xl<!ecl~ the 

p.-escribed limits and similady lht.. ~aa·bonatf's. The utilization of it is 

th1::refore a challenge for us all. 

Various i:1ternational agencies car.-ied out LK•wficiation studies on the 

siliceous and dolo:nitic type of loc.al pi10sph<1lc r<!se.-ves. 

lxperiments fur thf flotation of: (i) c.ui.)1)1,ates and si1ic:i lii) ir<>n {iii) 

P :ospl· att:, we1·e car,·ied out at U. 5. Bun•.::u r.f Mi;1cs Alahn:1y. USA. 

As a result of th·~ vnr ous expt>rirner.t.:; it h.is !.Jet'u ci1nf1ntt·d thcJt the 

process of phosphate fl tJtion w<Js 1wwc succl: ;.sful than carbon<:itc, s:lica 

and iron flotation. 

Beneficiation was however, not tound er.onoraic.a! clue to hiqh cCJsts of the 

complicated benefic.iatior·, te:chni:;-.ies n~quired to rcdUCf-! lhE! nui~dr.<..e 

ir:1purities to desired lc'Jl I. Tlw1·efon.:, tilt: dher t•.:cimi<...il possibil1lie:;; 

for the utilization of local impun: dnd nwdium 9rade phosphate: deposits 

are the processes which can ut:iize the i111pun· phosphate .-·x:k and arc 

independent of rock quality. 

For the utilization <ind proccs :;ing of m..:dium vradf: pho~ 1 >hate n.:~k, 

following are the options: 

- Pl-''JSPHORI\. ACID PRCDUCTION 

- DIRECT COVERSION TO PH>SPllATr FERTILIZFH I.E. 

0 

NP PRODUCTION 

SSP PR'JOUCT!ON 

- OTHER OPTIONS 

o BU 1'.:Dll·IC 

Dll<·'.CT A! "LICATliJ:~ LI i>tlO~PHATt: l<Ol.K. 

~ • I I I 



rt-fOSPHORIC ACID PRODUCTION: ------ - --- -- - -----

SIAPE Process 

M;S.SIAPE of Tunisia have d~·vdo;wd their •>Wll p.-ocess (SIAPE Dihydrate 

Process) for the production of ditu:e phosphoric acid (26-30: P
1
0_} using 

- :> 
low and medium ~p-ade 1·ock phcsph.1tl'. Trials wen: undertaken on Pakist-

ani rock phosphate by SIAPE in Tunisia. 1 he acid produced was having 

26-30~ P2o5 and 1.2~ lo 4.26';, ~lgO, The acid could not be concentrated 

above so: P
7
0_. - :;) 

T1-i3ls were a!so conducted on loc01I phos.phoritt at pilot plant installed at 

Haripur. The plant ~111ploys 51APF Uihyd1-Jh: Process. Using silliceuus 

phosphorite, phosphoric acid of 26 .!8'~ P 
2
o

5 
concentration could be produced 

while from dolomitit phosphorite, quality of acid produced was still very 

poor. It was observed that filteration rate was ve;y poor. Pipe lines in 

fillernation section chocked frequently due to excessive sludge formati11n. 

IMI Pr-ocess 

I~: I, HC i route fo1· ttie ma nu fo< tun· c:f flli .-c g rack ! ;hosphoi-ic acid h<1v<: the 

drawback of relat:vely high capital cost of thl! plant. In lfl.tl pr-ocess very 

dilute acid 13--16u. phosphoric acid c:1n !Jc produced and requii-e high energy 

fo1· its concentr;•tion.Research st11c!i1!S arc und~:- pro91·c~s at Fl<&DI for 

manJfacturc of phus!1horic acid by IMI proce::;s, but still the ~tudies .. ,.,. 

:1l pr-elimii:ary h•vt:I. 

Furnace p:·oc£'S'.> can only be possiLIE> at ver/ low co--~ of electric ily through 

the use of nuclear erwrgy. Ov1!r ad local deposi ks (composite! rock) can 

also be uti!zed fo1· SSP by bll'ncli11q it with Jonla11 r·oc k in I: 1 r<itio, as 

co1·c!ucled by la;,_ scale trials. 

In breif both the above µrocc::;'.>.:. being expe11~ivl! cannot b<: ddopted of 

the uti:izatior1 of local depo: its. 

Conclusion 

It rn sy l)(: unclud~d lhJl clolo~11itic ri.:lu11• of ph11.,pha1e <ll:po~it<.. l. (il million 

ton (Batk.111.1la <1rHI Southern) a~ '.·Ui:h without tw11t·ficiatio11 tc1rmot be 

I. 



t;lilized ior· pho::.phcu-ic .ic:;<i .1s wdl ~l'!> phosphatic f1·.-tilizer-s 

manufactl'.-~ like TSP. MAP S D.'\P owing to the excessive impu.-ities 

1)<.. -ticulady 5-6 '. MgO. 

J.19 :11illion ton siliceous ueposits (Easten1) as such without 

beneficiation though can be p.-ocessed but still remain ?.-Oblematic 

!n resp<?ct of excessive sludg~ formation and 1-educed filte1-ation r.~te 

of phospho1-ic acid due to the 1>i-esence of excessive amount of (Si02) 

silica upto 24~. 

Even the overail deposits (curnpnsite rock) still remain problematic 

and cannot be: utilized for Phosphoric Acid manufac~urc because the 

quality of Acid produced is poor. which cannot be utiliztd for TSP 

manufacture. 

DIRECT CONVERSION TO PHOSPHOTIC FERTILIZERS 

NP Production: 

NP bein~J vt.:1-y complicatt.---d proc 1·ss cannot utilize the impure loc<il rock 

at all. Thf~refor<', there is no possibility of local rock utilization for 

NP manufactur-e. 

SSP Productio:i: 

As a re:;ult of various plant scale trials, it is concluded that local 

siliceous ore body (Eastern) can safely be utilized for SSP 

rnanufdcture like that of Kaiwi rock. (Recoverable siliceous Eastern 

rese1-ves arc 3. 19 million ton). 

2. 62 million clolomitic reserves ( Southe1-n and Batkanala) can only be 

utilized for SSP manufacture, having 16':, wat<>r soluble P20s by 

blending it with Jordan rock in 1: 3 ratio. 

Overall local dcposit5 { compsi le rock) can also be utilized for SSP 

manufacture by blending it with Jordan rock in 1: 1 ratio, as 

concluded by lab. scale triab. 

, . . ) . 



OTHER C:PT IONS. 

Blending 

Blt!nding is one of titl' optiUi:::.. bv wt-·ich uve1·.-all !oc.JI phosph;1tc 

depcsits can be utilized as sud1 to1- t->hosphor·ic Add and Phosphatic 

fertilizers manufacture like TSP, MAP nd OAP. Encou.-aging results 

were achieved with 1: 1 blend of ovc1·all local deposits and Jo1Ylan 

Rock. On the other hand loGll recove1·able Phosphdte deposits 7. 4 

million tens alone are n.1t sufficient fo1- an economically viab't:: 

commer·cial plant. 

_D_i_r_e_c_t __ ,_\~PE!.! cat i - ' 

Experiments have been Cl>r UL d in Pakist.::n on rice, cothn, ·. ;,tat, 

sugarcane and maize to ch•:ck direct application of Phospal 

(Senegalese (_a!cined phosphalPJ. Agronomic df.ciency of Uk :Jir.:!ctly 

applied Phospal is identical to SSP, it is 15 '. less for .... ht«•t ;ill(i :,: 7~ 

less for mai;;.C'. Fur·ther t· ·.1ls a,,. ht.,ill~! µiannc•,!. 

However loc;:I rock phosphat.- ;'<JS not l>t.!"n cvalll<'tet: for direct 

applic<1 ti on. 

. ., . 
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BACK GROUND 

Existence of phosphate mineral in AIJL>ottabad Disti-ict was fit-st of all 

reported in 1969. Exploration was then entrusted to Sarhad Oevelopm~nt 

Authority, who hired PD-NCB Consultants of IJ. K. thrnu~1h British 

Government. 

Then phosphate r~ck rt!serves estimation, Geology and nature of 

phosphate reserves ~"ld exploration feasibilities etc. were undertaken 

by PD-NCB British Mining Consultants of U. K. from 1975-077 as phase-

1 of the study. 

For the Phase-II stucties Creamer and \Varner Ltd. of U.K. were 

appointed as sub-co~~sultant to British Mining Consultants. Alongwith 

the Beneficiat.ion si:udies, limited trials were made for the evaluation of 

phospahte reserves fnr Single Superphospahte manufacture at Warren 

Spring Laboratory U. K. from 1980 1982. 

Evaluation of phosphate reserves · II" PhosphoriL acid MAP, L>Ai' and TSP 

manufacture w.Js not include· in lhl· scope of work to be carried out 

by British C'onsultants. 

Salient features of both the =tudies carried out by Pi.J -i~Ce ~rf' 

summarized below: 

Mineralogical studies of PD- NL U on siliceous and dolomitic ,-~~sci vcs 

shov.ed ttlat phosphate i', p1·esent at collaphane and dahllite, silica 

or.curs as cht>rt and quJrlz. Carbom1ks mainly Ci~ dolomite: with 

possibly minor amount of calcite. i run oxidt: occurs as lirnonit<! (Iron 

hydroxide). 

:n the repo,..t various benefici.1tion h!chniqucs w<.:re dbcu~5NI, uut 

of which Frn th flotation was most promisin9 method of inaeasing P 2o5 
contents and reducing R

2
o

3 
, but with this technique MyU content 

could not be reduced and ~-ernainecJ !1iqh. Furthermore, the 

beneficit1tion techniques rE>commendccJ was l ·omrnerercially proven . 

. 8. 



\'let da~sification by screPnin• 1 ancl c!1·y pn<'umatic classifir.<>tion hoth 

did not sho\ ... .;;~c:ouraging re~~ults due to littlt: <lit tenmtial Sl•pa1·ation 

of minerals. 

Calci11ation follow.?d by hycf1·2tion, only nw1·9inally reduced the \\~10 

contents from rock. 

Heavy density liquid sepa1·ation technique was t.-ied but according 

to their report, this techniql!t- can not be utilized at the plant level 

bcGause of fine grind size. 

Acco1·ding to creamer and warne.- Ltd. lJ. K .• high intensi~y magnetic 

separation and acid leaching were found suitabl~. Althouuh levt:I 

vf Fe
2
o

3 
was reduced upto 1. 15';, while MgO could not b~ 1-educed 

below 2~. However such a level of pc.-formance was only possible 

at higher P 
2
o

5 
losses. 

In brief PD-NCB report did not comrnittedly sL•gg...:st the process. 

which should be adopted for beneficiation. 

Regarding the \Varn Sprins lab. U. K. studies c.arri,,d out in 

October, 1983 for the C.ISSSt: -;ment of tt11· possibilities for making 

Single Surerphosphate frc 1 t-. rnra Ore. A I imi ted series of tests 

were macle with the Easter;1 1·ch 1, (Si I in•ousl finely ground l"f)Ck gavt 

a produ<.:t(SSP) with ac<:t:j,l.i!Jk ha11dlin'.J ch<11·.ictvri~lics witho11t lhe 

rio•r.rssi ty for mixing wi ti\ ;.ny lunJanian n;ch. . 

. , 



Present status o! the Me<.Jium ilnd l u\\ Gr·a<.h: Pho-,ph.1lt~ Kt:::>t·i-vt·~ 

Ore Body 

Kaku I 

Eastern 

Batkanala 

Southern 

Lagarban 
North­
South 

Malal<and 
c~r!Jano­
ti te 

7.4 Million 

Recoverable 
Reserves 
Mi fITon fon 

0.75 

3. 199 

0.78 

1. 5 

Exact Sile 
of deposit 
not known 
but under-· 
stood to bf' 
millions 
of Ton. 

Classification 

Medium grade 
Siliceous 
deposits 

Medium grade 
Siliceous 
deposits 

Medium gradt 
dolomitic 
deposits 

Medium grade 
do •mi' .. 
dt.:, 0::;i ls 

Medium -:1rade 
Si!icous 
dolomiti<. 

lnN G1 <•de 
ca.citt.•, 
Ca.-IM11otil ! 

tonnes rock phosphate of all Ore 

of Francolite, dolomite chert, quartz and 

Grade t Nature of 
impurities 

p 205 28 31 '~ 
SiO, 20-25~, 

MgO upto 1~ 

PiOs 28-31~ 
SiO~ 20':, 
l\1g0 upto 1 ~ 

P 2 05 18-24':. 
MqO 4· 5.5~ 
Si0 1 6 8'o 

PiOs 18-24 ... 
Mg(.l 4-5. 5 'o 
Si0 2 6 ·8'?, 

P~05 3.5~ 
1\1~10 1 • 5 '(, 
Ca1·bonat<> :rn :rn 
Fe,0 3 1·:. 

bodies ~ener-ally cun~i::;ts 

geothite, medium grey 

to dark grey in colour, hard & compact in natu1·e. 

All these indigenous phosphatt~ reserves according to ii adr 

composition an! classified in two types of medium ~··adc: 

phosphorites, one with higher dolomitic contents such as Batkanala 

and Southern and other with 10:1 dolomitic coritents but usually 

higher Si0
2 

(SilicN>us) corresponding to K<Jkul and Eastern Phosph­

orites. 

CQmposition of these two typt>s of the phosphorite is qiven below: 

. I (J • 



Average Composition of indigenous phosphate deposits 

M e d i u m G r a d e Low Grade 

Siliceous Dolomitic Phosphorite Malakand 
Phosphorite Carbano-

Kaku I Eastern Batkanala Swthem Corp>Site tite 
& Lagar-
t ll 

Reck -- - -----

P205 30.9 30.6 27.99 26.27 30.43 3.5 

Cao 40.78 40.75 42.J!J 41. 90 49 It) 

Si0
2 

18.ll2 19.6 6.!18 6.81 8.7 9 

MgO 1.37 1. 27 5.91 5.32 1.6 1. 5 

Fe 2 0 1 2. 1 1.3 1. 3 2.23 0.3 
..., 
I 

A~05 1. 1 0.8 0.6 0.50 0.88 

LOI 1. 2 2.08 12.80 11. 99 20-30'~. 

Organic - 0. 19 0.40 c. 10 
Matter 

F 2.2 2.5 2.61 2.62 c.n 

. 11. 



Various International Agencies CCliTi<:d out 8~neficiation sutc!iP.s on 

both these types of phosphate n·~.u·ves and conduch·d that wht:n!JS 

it was comparatively easier to up qrade Siliceous rock, 1-cmoval l)f 

magnesium and other impurities from the dolomitic rock posed 

problem. Studies carrid out dt FR&DI confirmed the above findings. 

Processing and Utilization of 
ROM lndiqenous Phosphate Reserves 

The world richer grade phosphate 1-eservt:s are being 1-apidlt 

exhausted. Continuous efforts are being made everywhere for utilizing 

the locally available impure and low grade rock according to the 

strategy planned for beneficiation, equipment design and ~llimatcly 

product specification. 

All the indigenous phosphate deposits classified as medium grade 

Siliceous and dolomitic are unfortunately problematic due to their slow 

reactivity and presence of excessive amount of nui~ance impurities. 

Although the indigenous res '!1-ves are small yet kcepinu in view the 

increasing demand of phosi;hatic fe1·t.11zcr in the country, n:st:arch 

& development studies for the i.:.Jc:ntification of proce~sing prnblerns 

and possibility cf their utilization for manufacture ot phosphatic 

fertilizer were initiated on modest and preliminary ltvel. 

Strategy of research work >larmed was to find cut various 

pos~ibilities for the ·utilization of ROM ore bodies including blending 

of these ore bodies with imported rock. Therefore, during the last 

few years extensive Laboratory n·search work as wdl as plant scale 

production tests were carried ou! jointly by 1 cchnical Staff of NFC 

He<1d Office, FRt;DI and L' .lip ,· Chemicals ::, Fertilizers Ltd. at 

Faisalabad SSP plant to find out tlw exact conditions and proportion 

of .. arious blends of local am! imfi·irlcd ro<..k fot the p.:irtiol u!.ili.:;1iion 

of indigenous c,re bodies. 

While this work was under proqtt:ss studi•.:s for the up g1·auatio11 of 

ror.I< and removal of nuis<.1nn· ia.1:11rilit:s by tlotati 1J11 w<·re cor1ti11~1ed . 

• 1 I. • 



Laboratory & Plant Scale 
SSP manufacturing Tests 

Extensive Labo.-atory scale acidulation tests wen· performed for the 

evaluation of all the local reserves for SSP manufacture during 1978-

80. 

Based on the abvoe laborJtory scale findinys plant scale SSP 

manufactt.ring tests were conducted at L allpur Chemicals & 

Fertilizers Ltd., Faisalabad dl'-·in~ 1982 and 1983, in order to confirm 

the Labo1·atc1·y findings and ub~. to identify the plant operation 

problem, if any. 

In April 198lJ four more plant scde trials were carried out utilizin9 

100 ton of Sili;:eous, Kakul rock phosphate with a view to verify the 

previous tests and to find out li\e n1ture of modification required 

before switching over the production of Single Supcrphosphate using 

local rock at SSP plant, JaranY1ala. 

Again in Janua1·y, 1931 four .:~ore plant triJls \"1cr.: corn~ucli:d utililins 

76 ton (Siliceous) Eastern phosphoritc for SSP manufactw·ins at 

Lyallpur Chemicals \:. Fertilizers Lt, .. , FaisJlabad . 

• J 3. 



Summary of the plant scale trials for SSP manufacture conductt..'Ci on 

individual ore bodies & their blen<.i · ith Jordan rock ( 1982-84). 

Ore Body 

1. Kakul 
28.9% P205 
(Siliceous) 

2. Eastern 
Lagarban 
:>;;.6 P205 
(Siliceous) 

3. Batkanala 
27 .4" P205 
(dolomitic' 

4. SoL1therr1 
Lagarban 
(dolomitic) 

5. Composite 
rock over­
all blend 
of Loc<1I 
ore bodies 

Processing of 
rock at Plant 

Satisfoc tory 
pr ccessing <it 
Plant 

Grade of SSP 
achieved 

SSP of 
Grade-II 
( 16i water 
soluble P20~ 
produced. 

Remarks 

ORE body 
can be 
utilized 
for SSP 
ma nu f actu r·e 

Ore body 
c~n be 

Satisfactory 
processing at 
Plant 

SSP of 
Grade- 11 
( 16':, W..S 
j.Jroduced 

r-:.:os > UTITI-ze<:r 

Cannot be 
processed slun-y 
flows out of 
Den. 

Cannot be 
processed slu.-ry 
flow out of Den 

Cannot be 
processed slurry 
flows out of Den 

• Jtl . 

Paste like 
SSP produced 

Paste like 
SSP produced 

Pastt- lik(~ 

SSP produ<:l:d 

for SSP 
manufacture. 

Ore body 
cannot be 
l.ttilized 
for SSP 
manufactur·e 

01·e body 
cannot be 
utilized 
fo·· SSP 
manufacture. 

Overall 
blend 
c:annot be 
utilized 
for- SSP 
manufactu1 •: . 



Plant Scale S5P manufacturing Tr·ials fo1· partial utilization 
Bodies by blending with Jordan Rod; 

of Ore 

Batkanala+Jordar rock Can be 
1 : 1 blend process-.:d 

Southern-dordan rock 
1: 1 blend 

Can be 
processed 

Laboratory scale Trial only 

Batkanala+Jordan rnck 
1 :3 blend 

Southern+ Jordan rock 
1 :3 blend 

Lagarban Composih: 
rock + Jordan rock 

I: 1 blt:nd 

Satisfactory 
processing 
Ex-den 
cu table 

Satisfactory 
processing 
Ex-den 
cu table 

Satisfac.tory 
proce:;sing 
Ex-den 
cu table 

. I '' . 

SSP havi11q 
12- 13·~ Pl05 

was p!"oduced 
grade p0<n 
than Grad<:> -11 
SSP 

Pooi· P205 
contents even 
lower than 
SSP of Grade­
l! (16~, W.S. 
P205) 
produced. 

SSP of 
Grade-II 
was produced 

SSP of 
Grade 11 
produced 

SSP of 
Grade--ll 

was 

was proch1ccd 

Ore body 
with 1 : 1 
blend can 
not be 
utilized 
for SSP 
manufacllff~. 

Ore body 
with 1 :1 
blend car 
not be 
utilized 
for SSP 
manufactun·. 

Ore body 
can be 
utilized 
by 
blending 
with 
Jordan 
rock. 

Ore body 
can bt: 
utilized 

by 
blending 
with 
Jordan 
n>ek. 

Composik 
rock 
can be 
utilized by __ _ 
l>lendinu 
with 
Jordan 
rock . 



CONCLUSION 

Siliceous deposits K<tkul & FastE•:-.1 ort: bodies can safely te used 

for SSP mantliacture (Based 011 above findings SSP plant was 

proposed which is exclusively utilizing Kakul rock for· SSP 

manufacture at Haripur. 

Lot of problems were faced in laborator·y and d~ring plant scale 

trials fo;- the manufacture of SSP utilizing dolomitic reserves. So 

the utilization of these dolomitic ore bodies remained problematic. 

1: 1 blend of dolomitic re:;t:!rves 'l:ith Jordan r·ock could not be 

processed due to very poor 9rad(· of SSP produced. 

Dolomitic can be utilized for SSP manufactur·e having 16~. water 

soluble P205 by blending it with Jordan rock in 1: 3 ratio. 

Overall composite lagarban 1·ock can also be utilized for SSP 

manufacture by blending it with Jordan i-ock in 1 : 1 ratio. 

The above studies provided usf'ful cl<ita 1·cy<1rding the l>t:huvimff 

and performance of dolomitic rock blend which could be ex tendec.! 

for dolomitic reserves at Hazara Phosphate F1:1·tilizers ltd. 

Haripur when Kakul reserve~ would b£! exhausted. 

Processing & Utilization of 
indigenous phosphate reserves 
for Phosphoric acid manufacture 

In order to assess tht! suitability of indiyenous phosphate ore bodies 

Laboratory ::>cale and Pilot Plant scale trials were extensively taken 

•..1p from July, 1986 at FR&DI. Number of continuously running bench 

scale and Pilot plant trial have been completed so far. 

In 1963-1985 prior to the establishment of FRE.DI, few pilot plant 

trials were also carried out by SIAPF. at Tunisi<i, using 0.11· diffrrenl 

indigenous reserves. 

. l (1 • 



All the trials for the evaluation of local ore bodies wt·n~ can-it·d out 

at 100 Kg P205/day capacity pilot plant (SIAPE l>ihydrate process) 

installed at Haripur. For each kst nm Pilot plant was opl'ratcd 

continuously round the clock for two to three months duration. 

Results of the Pilot plant trials using represented ore bodies supplied 

by Sarhad Development Authority are summarized below. 

Summa1·y of Pilol Plant trial<; ca1·rit=d out for 

assessing the suitab:lity of local ore bodies 

for Phc5phoric acid manufacture. 

No. of 
Pilot Plant 
trials 
completed 

II 

Ill 

IV 

Ore Body 

Kaku I 
(Siliceous) 
July-Sept. 
1986 

Eastern 
(Siliceous) 
Dec., 1986-
March, 1986 

Batkanala 
(Dolomitic) 
July-Sept. 
1987 

Southern 
(Dolomitic) 
Nov., 1987-
Jan., 1988 

Processing 
Condition 

Processiny f, 

P205 recovery 
satisfactory 

f rocess:.1~ f. 
t~2os recovery 
satisfactory 

Problematic 
processing 
poor P205 
recovery 

Proi.>iematic 
processing 
poo•· P205 
1·pcovery 

Remarks 

Can be utilized 
fo.- Phospho1·ic 
aci<..I manufacture 

Can be utilizerj 
for Phospho1·ic 
acic1 manufoctLir·· 

Cannot be 
utilized for 
Phosphoric c1cid 
manufacture. 

Cannot be 
utilized for· 
Phospho1·ic acid 
manufacture 

v Composite 
(Mixed) 
Lagarban 
April-June, 
1988 

1 !SS problematic. Cannot be 

VI Blend of 
Composite 
with Jordan 
rock 
1:1 riltio 
Df!c. - March 
1989 

,,oor P205 utilized for 
recovery 

l'i·ocessing f. 
1 PCOV<!ry satis 
r iJCtory 
I' f IC.OU r au i '·~1 
results 

. I 7. 

Phosphoric acid 
manufacture. 

Can be utili.i:ed 
for Phosphoric 
ac:irJ m,inufactun'. 



Result £ Discussions 

a) Although p1·llblt>rn of redun.:;f filtcr·atinn 1·atc (SO'.'. lc~s than 

standard) and chocking of pipe lines in filteration section due 

to excessive sludge formatiori was faced at the pilot plant, yet 

pho::;hporit: acid of 26 l&. P20:; conu ntt·ation could be 

manufactured by utilizing indigenous silic, us reserved (Kaku I 

and Eastern phospho1·ite} 

J) Quality of acid is also compai-.,tively beltc1·, having lov. inpuri l · 

ies ;md Ldll !Ji, L'mccnt 1·a It:! l;( O: 0 50 ,'. r2os for further pnH:ess i ny 
to lSP, M!\P & ~. 

c) Very clill;tc phosphoric acid cuuld be m<rnufac.turecl using 

dolomitic reserves. Hi~i1cr c '111centration of product acid could 

not be achieved due tc very high viscosity of slurry in the 

reactor 11pto SOJ CP as con.;),u-ed to l 50-200 CP for Siliceous 

rest:rves. 

d} Due to high viscosity of the slurry found by using dolomitic. 

rese?·Vt-S, filteration rates Wert! very low (SO~. IE!SS than that 

of Siliceous 1·eserve~) a11u moreover P205 loss•:s in 

Phosphogypsum were i~lcn:asc?e to abvoe 1 '.',, which ultimately 

resulted in low P205 recovery. 

•-l Mon:nver at higher viscositr { 500 Ct>) slurry pump stopped 

working and transfer of slurry from reactor t" over· head 

became difficult in case of dolomitic reserves. 

f) Quality of the product acid oi dolomitir; 1·ese1·vcs was very poo.­

due to excessive impudtics and the acid become paste likt: at 

36-38'; P.!05 concentration, hence its fu1·ther pror.essini:i for 

TSP, ~lAP & OAP was not pu,,sihlc. 

IJ) After lht· c..omplction of al),,·,,,: pilot plJrit tri<ils no t!rosio'l on 

any pMl I such as impella.-, a~Jitatorsj wa~ notict!d. Any· how 

this problem of erosion 1~ f!XJH'Ch!d durinq the n:qular 

operation of plant. 

• l B • 



CONCLUSION 

t. Silkeous Phnsphorites :"1k1:I ~. B<nkanal.1 c.an lw utit:zecl fo1· 

phospho1·ic acid manul.idl;: 1·. Pn1duLt JLid bei11y bdtt>r· 

quality can !Je used for rsP. :\!AP, f. OAP manufacture. 

2. Dolomi:ir p!iosphu1·it.-: B:1tka1:,1la f. Southt·1·n .::annot be -:tilizr:d 

for Phosphoric acid m;inuL1cture, product acid being •11,;1·y 

impure which upon concenti-ation becomes paste likt at JG-~_ 

P205. Therefore:, cannot L.· ftu-i.her pr·ocessed for· TSP_ l\tAP 

& OAP. 

3. Compositt(mixed Lagarban .-o..::~). though the 4uality of .-ock 

is better, it could be processed for phosphoric acid 

manufacture but still the quality of acid is impllre as compared 

to Siliceou:. 1·iJc;., acid. 

4. Encouraging results wer·c a~hit-ved with 1: 1 blend of Composite 

& Jo1·dan r0ck, quality of product acid achi~vcd was lwtl':r. 

which can be easily pr1>Cess•·d for TSP. ~\AP & DAP. 

5. As the total rec..ovcr·alJle re~t·rvl'S 7. ii 1:ii I liou tonnes .11 ._. not 

sufficient for a reasonable! fertilizer plant. this test nm 

encou r·aue the use of Jordan and Composi t C! L<i~Ja 1·ba n 1 : 1 hl<jnci 

for the production of Pl10sphl>l'iC ar.id. 

Bench scale studies for the 
manufacture of TSP,_ MAP & OAP 

To assess the suitribility of pr-oc.hwt acid of v<irious loc.:d or~ bodies 

for tne manufacture of phosphtitic. fo1·tilizers likP TSP, \'AP ~, lJAP 

series of bench scale studi~s were also c.11-i-icd out ,,, FHf.DI, 

Fais<1labad si nn• 1986. 

. l ') . 



Results achit:vL-d an.: summa.-izt:>cl bc+ .• ·.v: 

I. 

11. 

111. 

IV. 

Product add 

Siliceous ore 
body 
(Eastern) 

Dolomitic 01-e 

bodies 
a) Batkanala 
b) Souti1ern 

Composit•• 
Lagarb•m 

Composik 
L2garban ~ 

_!ordan 
1 : 1 blend 

Pn>ecssinu f.,1· TS!', 
MAP & OAP 

- Can 1.J,~ l:o11cent1·at1·d 
upto Sr) f-'_Gs 

- Requi:-c..-1 t;i-ade 
achieved .. 

Acid L.pon c•1ncent · 
ration bccon ~ paste 
like at 3G ~' P205. 
Ftu-tht:r i-H·ocessins 
tu TSP. MAI' & DAi' 
not possilJle. 

Sticky :sr> 
achieved 

- Can be ccnce11trated 
upto so~ P.:os. 

- SatisfaLto.-ily 
p r·cn~s st~d . 
Ht::c;.·ir·-.!d ~inch: 
achieved. 

Sitict:ou~ on: 
bodies l'.an bl 
utiliH:d. 

Dolorm t 1c on~ 
uodies cannot 
be utilized. 

Com:>usite Rt<k 
c<:ut not be 
utilized. 

1 : 1 Llend can 
be utilized h1-
manufacture cf 
Phosphc:1tir: 
Fert:li r.c:1·s. 

Results & Discussion 

a) It v1as conciuded that Tsr of 46~ Total P205 37-J'.l':. ~ •. ..:.i 

P205 having 96-98'~ P20~ avuilability wit:1 yood phy~ical stale 

could be manufactured using Eastern rock (Siliceous rt>ser-ves:. 

b) MAP ( 11-55· 0) and OAP 14 '!u-0) could .. ! JJ.-Oouct::d, IJul th<~ 

protlem of more incre; ed .tiscosity and n~duced fl11idi ty of 

ammon•ated slu1-ry (MAP -, D l\P) wa::. .Jb.,•'t"ved as c:ompan~d tu 

the ammo111ation of Jord;11. i'c· k a·.it.I 

c) Ii lu ~ 

at 3b'', P205, hunce its furit.c1· i''·.ic:1-, ,j,,.I f.i, TSi', M/d' 11a: 

DAP bl'C:a:nn impossihk. 

Utilizinq dr,iomitic 1·ock rlllCi <lolo111i' ir: rl.111 (1· pnr1"'.i lhlJI i< ;11.id 

(20·28'.. 

rf's11ltcd in Vl·1·y s<icky <11HI I f•i,-o~,(11pi( ·r·-.p prod11C'I . 

• .' I l • 



CONCLUSION 

As result of the va1·ious studies pedoniwd, it 1s corn luciccl 

that inspite .,f few problems siliceous indigenous phospho1·itc 

reserved can be utilized for· µhosphatic fertilizer· manufc• ~tu1·e. 

Dolomitic reserves being Vl·r·y problematic for ROM utilization 

as well as for Beneficiation. Therefore. blending is une of 

th~ option for the partial utilization of the dolomitic reserves 

for SSP, Phosphoric acid, TSP, MAP & OAP manufacture . 

. . ~ I . 



DISCUSSIONS OF TECHNOLOGICAL CAPABILTIES 

OF AFRICAN & ASIAN COUNTRIES 



TECHNOLOGICAL CAPABILITIES OF AFRICAN & ASIAN COUNTRIES. 
------------------------------------- ---- -----

o Techno-Economic Feasibility and Investment Studies. 

o Process design, basic and detailed engineering. 

o f'roject Management, Procurement, Const!-uction and 
Inspection Services. 

o Plant start-up, commissioning and operc.tion. 

o Market Deve!opment, Marketing and Disti-ibution. 

o Maintenance, techPical back-up and spare parts. 

o Capabilities with respect to the Establishment of 
facilities for research and development, testing, 
inspectin, quality control etc. 

o Manpower training faciliti(~S. 

o Joint Ventures. 

o Barter and counter trade agreements. 

o Market Sharing. 

o Balancing, Modernization and Rehabilitation uf 
Fertilizer Plants. 

o Conclusions and Reco me .lations . 

. 23. 



Techno-Economic Feasibility 
and Investment S~udies: 

Asian regions possess gcod r:<1p. 1ilities with !·•·:>peel to Tcchno-

Economic Feasibility and In. t•stnwnt Studies. Japan. Koi·ea ~ 

::1dia a1-e good example when! ~uch facilities ;are avaiiable. 

Pakistc:n is also making headwa i in this direction. These 

countries therefore are in .i ~· •vd position to .·ender serviLe-s 

for fecisibility and investm' nt studies. 

In order to develop local expertise il is neCt!SSary that 

the feasibility and techno-econ..>mic studies be can-ied 

out in close association of local counter- parts. Pakistan 

has recently introduced a law making it mandatory for 

f Jreign consultants to assc..ciate local consultants. 

Similar laws could be fr~nled bf othe1· developing 

countries. 

• ). 4 • 
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Pn1t .,:...'!> <l<·:...1q11. l1.1:...i1. .11;d 

dc!~!I::~~ ~'!'~·~!~:':!:'~~ _ 

Ta·~11i::.ft:1- 111 h:clilli\..al kn.,·:: i •.• w '.11111111 i.,- t 11111p:t-lt·d .-.ili11111l 

lht: !,11uwli·d~1·: 11f r•n1; •·'.,:.. d· 1~i11. 11.1~-i· . .i.d d1·i.aih·,I ,-11'.p;1vt·1--

in~J· Pa 11111·1· .111Jlysis ul limit..t1u11 ,,: lht: 1 ·l.11;l 1 .apal>iliti•·~ l·.in 

be Iii.Ht.· l1y lhu1·1H1~1h .111.al) :.1:. t11llf if l'-'-l""··li: ... i:. ,1V,!il.d1h· 

in these <•ft:as. I ndi.a, Chi11.1 Jlld Ku1-t.!J h.IV\.: <.h.:vclt>pl:d 

expertise in this area tu .1 L11-!Jt: extent. i 11.:sc facilities 

have b1:t:l1 cl.:vd»pcd willl tl1t: .1::.:,i:...t.11u.1: ,,f i11d11:>t1·i.ili:t·d 

cuuntri•::. ::.lh.h as J.ip:ua. l.,;r.,pt: •111<1 llnikd St.it,:s and 

thcr1.:f1;i-e lht: quill it y uf pr111.1::..;;; dt.::...i~111. b.1~i1: ;111d d1·l,1ii1:d 

c11ui11ct:1-i11!1 .avJilJblc 111 lhc:...c \..m111t1·ic~ 1:, u11111;.1:-.ihh: .. -. i til 

those in Inc uevclopi!d counta-ics. Chini.l ;md lndi.i have 

mach: ., l1iq he.ad w.1y i11 1l.:vt'l11pi11!J it:> uwu know how 

bcc.111:...1: ul their pl.t1111in~ lu \..1·.:.dl: J ll:l hnulu~jit:.il b;1:.c 

fer the dcv\·lopmcnt uf i11du:.t 1-y. 1'.d,i!:>t.111 -.bu has 

C<Jj><il1ililil·~ in lhis .1rc,1 11111 11::. dl'.Vl:l11p1m·11l h.i::. ln:cll 

::.hn·:. -i h1:1·1: i:. <• 111:ed l·• 1k:1:l,11• :.:h h l.11 d1ti1::, ill 

African u.111ata·i,·s !>o th.at 111·-y 1·.111 .1b11 ·" hi1:v1: st'fl­

rcli<1i;Ct! cb f.11· <IS. po::.sil1li!. 

In urclt:1· lu .achieve !:>t:lf rt:l1.11au: in thi~ .1!·\·,1, lh1: 

dcvclupill~J l"•Hllltries shu11id 11i.al,1: ii .1 pui11l lu d1:p11l1: 

their c;qwrl:... in the ofliu: ,,f ll1<: 1·11~1i1W\:1 i1a~J lil 1:11sor!:> 

and c1HJilh!t:1-ill1j corill«u.:lrn s ..-:iic1·" <•II'{ prujt~l:ls has 1.1 

be cxc1.ulcd. 

,, 



Prujcc l tl.1.111c1yc111cnt. l'rou1 rcmcnl. 
~~,!~~l!"~!diu!! -~~!~~I ~!~:!fwt"ti1111 S~:!·'!j~-'!~·s 

p1·ujt!ds have been cstahli~.lu:d in Chi11.1. India and 

Paldst&an which has dcvclo1h:d lhcst! cuunt.-ics in 

dcvelopin9 capabilities in Fc1·tiliw1· Project Managen{cnt 

p1·ujccl cost cu11tr·ol. 1-. udrn.liu11 cost cu11t1·ul, scheduled 

ancJ prcvl!ntive mainli.:11<.rll ,, 111Jnpowe1· t1·ilinin9, 

upli111iL.1liu11 clc. ll is 11uw within tin: c.1pahilily 

or these l:Ollnt1·ics to 11tilil1: their· CXj>Cl"ll:llCC in 

pn1111uli11~1 &111cl csl.ibli:.hi11~i ~i111ilJ1· f.1Liliti.:::. in 

Afrkan cm 11tncs. Th.· cq1.ihililii:s in the inspection 

area however, Cilnnot lJt! c.ilcqorisecl as of very Ut1Ud 

standanl as those of intcn1atio11al comp.111it:s. This 

is because of the hiuh c.usl of tlw tcsti11~1 equipment 

and their availability . 

. 26. 



('l,111l ::.l.ir·I lip. Ct;!!lilll:. •-••tilt. 

~!!!~~ upt~1·;1l1u11: 

co1111;.11·cd tu ,\f1icil11, lilt: l "ii.1l1ililies 111 tt·,is c:u·ca <ire oi 

A1-ahia JIHI it can be SJHi \-.ilh<H.l hesitation that the 

t:a!:..ily un:I. I l will be \;01 th \".hilt: lu ::.l.1h: thJl lllJllY 

African count.-ics a1·e alr-cady enjuyin~ the benefits of 

lhro11uh ~JOVl:n1111cnt to ~;uv1:.-11111cnt i.Jnu throuuh 

. 21. 



Market Development. ;..i;u kt:li11~j 
and Distribution 

:.tost ur tlu· A~i.tn countr·i··::-. ••• .: C<lpiahlc tu 11n1vidP 

a:isistancc to the African l'l':J1 .. n to their cntir-c 

sat is faction. 

It shoulJ lmwevc1- be: honw 111 mind that ll!.11-kcl 

d.?vclup1ac11t, m<u-kctin~ and •li:>trilJution sy~lcm 

facilities in e.u.:h cuuntr-y. 

are 11ow ~1:. i d1:pcndcnt. ·1: .• :y have <1l t.1in•:d lhi:. 

c>..pt:rtisc fnm1 al>--inito; lh1·1111~Jh n:~can:h <md 

dcvclopnicnt in marketinu, tr.rininu <Hld fit·!d work. 

This cxp1:1·icncc can la: exch.in~wtl with African 

rc~ion where practicc1lly :.i111il.1r conditions exist . 

• ~H. 



:\lai11h.:11J1 ll_•·. led Ulll:&1 I 

hack_:_:•l!_~!'t_! ~!!~!!-~ [!~~! !~ 

is a l.1Lk of ::.•:llS:: of 1u·t.:\·t.:11ti Jt.: m.1inlt.:nt.Hh t.:. V.11·i11u::> 

parts arc usl·d nwny times anu- n pair simply hcc • .n1sc· 

p;u-ts of uc11;.·rJI equipmt.!lll <Jiili rnJchinery, locally, Ill 

order to avoid hiqh costs a11d <1sstu-cd av;1il.1hility. 

Because of till! rapid c.i.lv.1nn·r.1::11l in technulu9y, 

aftc 1· sonu! h·111_1th of timt! 11r 11 .ivail .. hlc .in: .it very 

should 

obtain all lth: 111a11ufac:t11ri J c .iwin~JS of ~p.irc pai"ts 

Lit !ht: tinw of purdwsc ••. v .• ii ,,:, ·'~Jrn: ·,·.illl tile 

suppli•:r f··q.ir1li11~J ioc.il f..!11 1 .. 111111 o! :>p.111· p.irb. 



Capabilities with respect t" ti11;! Establishmvnt 
of facilities fm- 1·esearch ,!11d development. 
testing, inspectin, qualiiL_'.:u!'trol etc. 

Althouyh some Asian countri<·':> pussl'S~ cap.ibilities in thi~ 

area but they cannot match inlt::rnation<!! standa1·ds due to 

lack of sophisticated equipment and techniques in this area. 

However. the basic training dncl orientation for establishment 

of such facilities can easily be undertaken by the Asian 

countries. 

India and China have highly developed research facilities 

and are actively engaged in research for the upgrading of 

low gr·ade phosphatic ores. India can t'tercfore, contribute 

effectively towards the development of phosphate rock based 

Fertilizer Projects. More recently, Pakistan has also 

established a Fertilizer Resc;.u-ch r. Development Cent1·c 

for this purpose. 

In Africa, Tunisia has developed its own pn>ccss to utili1e 

low grade phosphate rock fc,,- manufacture of phosphoric acid 

(SIAPE r.-ocess). They are capable to supply h<1sic engi11ce1·in9 

through their own design company . 

. 30. 



~.lu~.t ul ll1t: A:.i.111 u11111<11, ... i1.1\.t.: c::.l.1l1li·.l1o·d 111.111y 

Tl~du1il .. al T1·.1i11in~J C1:11l1-.:> 111· T1-.1111i11q ln~til11lt!~. 

Chin.s, l\111·cJ, India Jllcl 1'.ikislan could l1t! the 

cou11t1·ie::. from whe1·c J\fa·i, .111 1·c~Jion l.01111ti·ics can 

yet lJt:11dit i11 diffc1·c11l lit.:ld::. ::.pt:d.illy 1n llie 

phosph.1lic ft~1-tilizc1· i111h1.:>l1·it.:s. The op1:1·ati11~J 

plants l.ould <ilso he J uuud lr<1i11iri~ y1·uuml. Asi<HI 

count1·il!S clln provicl..:: this service al vu·y low rJtcs 

l:0111p<11·cd lo the dcvclopL·d l.1Jll11lrics. 

pul1lic.itiu11: Cuicit~ to Tr.1i11i1;._1 Op11or·t1111itit!S iur 

ll1d11::.t1·i.d ll1:vt·lop1111•11l, l'.il:~; (1'111111 lhl11h:r, l~ll7). 

. ~ l 



Tht! j11111t ·,_.t!lll111·t:S .11·,. Ill.• ,Ji lht: h1·-.l -..·.·,1y":> lu U":J.t· 1·.h 11 

ullu~r·:. t .1p.1hililit·::.. 1i.i.1iiJ' dt u . .111 1·t:qi1111 t ounlr1t·; p.i~.:·•''>'!> 

phu~ph.d.: r·ut.k r·i.l·.-. 111.111·1·:.d \";hid1 •·:1:111,1 ii:: Ilic f1<>l.:1di,;I 

SC•lfft t• I w :i...:tlirHJ up ol 1·h••::>ph.,tic h·1·1,ii:t:1· pl.1nls in Iii.• 

Asian 1·t::1ion. r.ti<ldle i11l·;11 .. 1· .i..:·JdOJ>ll•!i l_•ltlllt1·i1•s of till~ 

Afi·ic.111 .11111 Asi.11; r e~111111'... •• 111 .ibu 111.1L1· i11\e~lm1:11l:. i111l.' 

low in(..onic.! cuuntr·ics. C1111; 1l1·ics dcfici1·11l Ill the 1·Jw 

mah!r·iab can set up plJnb \·;IH:1·e 1·de'- .int 1-.1w mat.>ri.1! 

is av.1il;1l1lc <111d <11T.,i.~Ji: .1q1 el'1111.:11t::. lu 1:1.11 II.cl llh:ir· 

producti1111 in the co11s11111111~J c:uu11t1·ies. 

l11tiiJ 1111:, 1.'Lcn up slq •. 11. :..l'l 11p juird v1:11l11rc pl.1111:> 

ill C;111f 111ld ~liddfe L.1:-.l Ill 11r.J1:1· to 1·;i1t·1· 1111· lhc11· OWll 

Tl:ch11ical to·opcr <.tliun L1:l':~i.:t:11 ,\fru 1\::.i<111 co1111t1·ics 1:; 

f!.·1·dlt·::.:.. 111 :-.ay tl1c1t \·;ili1<1111 \111: tl'>:>isl.1111 t: ol dev1:loped 

c:o1111t.-i1·~ .111d i111t·r11ali1111.d li11,1111:i.1I instil11ti1111~. 111.111y 

joint v1:11t11n:s c11111wl l1t: 111.11t·ri.1li11·d . 

• '3'J.'. 



i-t!SOlffl.t''i ulld t.;apahilitil!S to the maxin:11111. rolluwin~ 

Afro-Asi.111 n·~1io11: 

0 

0 

0 

0 

Seltill~J up of joint C'Jlil111issio11 by ·~aL11 count1·y 

within /\i1·0 /\sian n:qiu11. 

St!lti11~1 up of Afro Asi;111 Clh1mlic1· of ComntPr·cc 

.:ind l11d11'..t1·y. 

lllil::.itiu11 of i11t1:1 11.1(11111.il l1u,liv'.> lil.;1• llNl>I' { llnilt'.J 

I Jatiu11:~ l>1.:vdop111<;nt 1'1 u:p·.11111;,v), TLIJL { Tcchni,_.1! 

':1111; .. ·i-.iti1111 .1111•111q ll1·\-.·l..j•i11q C"111111t1 j, .. ,), OIC: 

( Ur:J·•11i1::tiu11 uf hl.i:;11c 1 :.11111tri1:5 t!ll..). 

'.::>dti11q up ol Jll orq.111iL.ili1111 to Jll'\1lllt•!f! th<: 

<.OOJ>Cl"<i!lCJll f111· till: Ut:V1:l.•iHlll:llt uf pli11::.pliatit.; 

krtiliL1:r i11 Alr11 A:.i.111 1 "qi1111. 

l I 
11 • I• 



ManH:t ~h.in11. 1 ----- -

for India's consumption ell ir1t.-r11al1t11i.tl u11;ipctitive jffl(t!S. 

i11vcst111c11b <111d m<ll~i11y m:u.: .. ::.J1·y JUft.:c1111:nl~ lo lilt lite 

other 111a1 kcb in on.lcr tu reli;..,i11 (.ompcli tiv..: i11 the 

th~ Afrit:.•m count.-ics b li;1iiled, wcrtc: ~cale plants in thes•: 

countries whc.-c its Lll'111<1111I •~ risi11u. 

I I 



halancinq. i\\.,dt·1·nizal1un .. 1.d 
lh:h<1liilit.&liu11 t.I h:.-tilil,'.t l'l.t11i 

l\iJ11y d1:vd11pi11~1 Asi.11a LU1111lnt·., la.ave .1lqui1 cd v.a~l 

experience oi rchabilitatiou ul 1~:.-tiliz,~1- pl.Hals as they 

had tu u11dc1·takc rda<1lJi:itJlio11 uf thcia· own lca·tilizcr . 

plants i11 onii·1· to rcducc the , ->t ur pn1d11< titm. They 

.1~ •>t Aftican 11111ntrics 

ic execution uf r·chahilit<1tic11 p; 11jl:cts. 

It would lH: IH:pl in Vil:•·.; U .. 11 l1111a 1~1112 1111•• •• 1Hls, wlw11 

110 new ft:1·tililc1· plants ·:~t:rt: ~d lip, t•mph.1~is shifted 

1:xbti11~1 f1:rlilil.· · pl.111!s. l hi-:, \" . .as dom: l1; r1·d11u: lh1: 

cost or proch1r.tion. tlw •ll~!h l'.ll<:r~jy co11scn:;.tion. 

optimization, in•.•ento1·y '-011lrol .ir1d capacity PXpansion 

or the !1.:1·tililcr projcds . 

• Jr; . 



Conclusions and Recommendation~: 

A Committee may be formulated comprising of 1-epresentatives 

from African and Asian countries f, UN IDO to promote the 

cause of Afro-Asian Co-operation: 

o The Committee should identify joint venture programme 

between Asian and African countries. 

o Ra ..... materials, their use, process development and 

assistance and co-oper-ation available among various 

countries should also be identified. 

o The Committee may also define the cost of services 

from Asic:i and Africa. 

UNIDO may undertake th'! following assignments, if approved: 

o A list of reliable cons11ltants/contractors of Asia and 

Africa needs to be p1 ~pared. 

o A list of comp; nies which could provide man-power 

training and management may be developed. 

o Measures to promote barter trade among the Afro­

Asian countries should be idcnti fied. 

o A roster of experts for both Asian and African regions 

need to be developed. 

o A detailed study should be conducted under the 

auspices of UN IDO to :dentify all a1 ··as of co-operation 

among Afro-Asian :OL. tries in the fidds of Phosphatic 

Ff~rtilizers ancl it·~ ,·aw materials . 

• _l 6. 




