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TERMS OF REFERENCE

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;

te 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. Sarhad Developme¢ t . uthority (SDA) instituted studies for
exploration of these deposits, with the capital and technical assistance
granted by the British Government. The first phase of their work was

executed from 1975 to 1977 through Powell Duffryn, National Coal Board
Consultants (Now BMC Limited), in which an area of about 120 Sq.

Kilometers extending from Kotahibar (Abbottabad) to Ghari Habibullah

(Mansehra) was explored. The taree reports resulting from ‘he siudy

were (i) A mining feasibility (epoit for targei locality, (Kakul

deposit), where about 1.1 million tonnes of reserves were established
out of which 0.57 million tonnes were placed in the ‘proven' category,

(ii) A report in the 2nd target locality, Lagarban phosphate deposits,

recorded 13.6 million tonnes of ore reserves placed in the inferred
category and recommendation for further work as well as a conceptual
mining feasibility study and (iii) An overall evaluation rcport of rock

phosphate deposits in Hazara with details of Lambidogi and Dolala area.

Recoverable phosphate reserves are of 0.7 million tonnes of Kakul and
7.704 million tonnes of Lagarbun area comprising four principal ore
bodies of Southerin, Lagarban, North-South, Eastern and Batkanala
phocphate.
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TECHNOLOC OPTICAS | YK ITILIZATICIl
OF LOCAL ’F SPUS .k

The rock picsphate founa in aliiztan s generally cherly, dotoailic,
pelletal, medium grey tc lare. jic , hard and compact. Kakui g:ee sore
cherty in nature and Lagarban cveas are most dolemte d Dalola are
pyritic in rature. According to Fetrographic studies carvried oct at Albany
U!SA on iz jarban rock revealed ‘he intimate association between anatite,
qrarts occuring as quartz grain. Ha -matite (F;03) and hydrated forms
of iron are ~resent throughout the sample. Significant varistion in ore

quality exists witi. 1 the ore bodizs.

The reserves are small, MgO undesirably high, R,03 cxceeds the
prescribed limits and similarly the carbonates. The utilization of it is

therefore a chailenge for us ail.

Various international agencies carried out boneficiation studies on the

siliceous and dolomitic type of local pihosphate reserves.

Lxperiments fur the flotation of: (i) carvonates and sitica (i) iron (iii)

Prosplaie, were carsied out at U.S. Burezu of Mines Alabany, USA.

As a result of tho varous experimerts it has been confirned that the
process of phosphate fl tation was wmare successful than carbonate, silica

and iron flotation.

Beneficiation was however, not tound economica! due to high costs of the
complicated Leneficiatior. techniijues required to reduce the nuisance
impurities to desired lesdl. Therefore, the other tecinical possibihties
for the utilization of local impure and medium grade phosphate deposits
are the processes which can utiiize the impure phosphate .ock and are

independent of rock quality.

For the utilization and processing of medium yrade phosphate rock,
following are the options:

- PPOSPHORIC ACID PRCDUCTION
-~ DIRECT COVERSION TO PHOSPHATE FERTILIZER |.E,

> NP PRODUCTION
°  SSP PRODUCTION

- OTHER OPTIONS
° BLENDIMG
? DIR=CT AI'PLICATION 1 CvHOSPHATE KOCK,

i (N [ no {-\ | [l 1" [




PHOSPHORIC ACI PRODUCTION:

ﬂi\ PE Proces s

M./S.SIAPE of Tunisia have developed their own process (SIAPE Dihydrate
Process) tor the production of dilute phosphoric acid (26-307 PZOS} using
low and medium grade rock phesphate. Trials were  undertaken on Pakist-
ani rock phosphate by SIAPE in Tunisia. The acid produced was having
26-30° Pz()5 and 1.2%9 to 4.265 MgO, The acid could not be concentrated
above 502 ons.

Trials were also conducted on local phosphorite at pilot plant installed at
Haripur. The plant employs SIAPE Dihydrate Process. Using silliceous
phosphorite, phosphoric acid of 26 283 PZOS concentration could be produced
while from dolomitic phosphorite, quality of acid produced was still very
poor. It was observed that filteration rate was very poor. Pipe lines in

filternation section chocked frequently due to excessive sludge formation.
iMI Process

INE, HCE route for the manufacture of pure grads phosphoric acid have the
drawback of relatively high capital cost of the plant. In IMI process very
dilute acid 13-16° phosphoric acid can be produced and require high energy
for its concentration.Research studies arce unde: progress at FReDI for
manufacture of phosthoric acid by IMI process, bLut still the studies are

at prelimirary level,

i‘urrace F.ucess

Furnace process can only be possillle at very low co<® of electriciiy through
the use of nuclear encrgy. Over ail local deposites (composite rock) can
also be utilzed for SSP by blending it with Jordan rock in 1:1 ratio, as

cor cluded by lal.scale trials.

In breif both the above process.:. being expensive cannot be adopted of

the utitization of local depo:its.
Conclusion

it myy be oncluded that dolomitic natare of phosphaie deposits 2,62 million

ton (Batkanala and Southern) as wuch withou! beneficiation cannot  be




ctilized!  for  phosphoric  wcida as well as phosphatic fertilizers
manufacture like TSP, MAP 5 DAP owing to the excessive impurities

pe “ticularly 5-67 MgO.

1.19 million ton siliceous Geposits (Eastern) as such without
beneficiation though can be processed but still remain problematic
in respect of excessive siudges formation and reduced filteratiun rate
of phosphoric acid due to the presence of excessive amount of {SiO.)

silica upto 24%.

Even the overail deposits (composite rock) still remain problematic
and cannot be utilized for Phosphoric Acid manufaciure because the
quality of Acid produced is poor, which cannot be utilized for TSP

manufacture.

DIRECT CONVERSION TO PHOSPHOTIC FERTILIZERS

NP Production:

NP being very complicated process cannot utilize the impure local rock
at all. Therefore, there is no possibility of local rock utilization for

NP manufacture.

SSP Production:

As a result of various plant scale trials, it is concluded that local
siliceous ore body (Eastern) can safely be utilized for SSP
manufacture like that of Kakul rock. (Recoverable siliceous Eastern

reserves are 3.19 million ton).

2.62 million dolomitic reserves (Southern and Batkanala) can only be
utilized for SSP manufacture, having 16% water soluble P;0g Dby

blending it with Jordan rock in 1:3 ratio.

Overall local ceposits (compsite rock) can also be utilized for SSP
manufacture by bleading it with Jordan rock in 1:1 ratio, as

concludec] by lab. scale (rials.




OTHER CPTIONS.

Blending

Blending is one of tae optivits, Dbv whkich overall loczl phosphate
depcsits can be utilized as such tor rhosphoric Acid and Phosphatic
fertilizers manufacture like TSP, MAP nd DAP. Encouraging results
were achieved with 1:1 blend of overail local deposits and Jordan
Rock. On the other hand local recoverable Phosphate deposits 7.4
million tens aione are nat sufficient for an  economically viab'e

commercial plant.

Direct Apeplicati- -

Experiments have been cor uci d in Pakistan on rice, cotinn, - ..eat,
sugarcane and wmaize to check direct  appiication of Phoespal
{5enegalese calcined phosphate). Agronomic eff.ciency of thic directly
applied Phospal is identical tc SSP, it is 15 less for wheat and 27¢

less for maize. Further t:rials acc being pianned.

However loca! rock phosphate has not been evaluated for divect

application.
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BACK GROUND

Existence of phosphate mineral in Abbottabad District was first of all
reported in 1969. Exploration was then entrusted to Sarhad Development
Authority, who hired PD-NCB Consultants of U.K. through British

Government.

Then phosphate roack reserves estimation, Geology and nature of
phosphate reserves znd exploration feasibilities etc. were undertaken
by PD-NCB British Mining Consultants of U.K. from 1975-1377 as phase-
| of the study.

For the Phase-ll siudies Creamer and Warner Ltd. of U.K. were
appointed as sub-consuitant to British Mining Consultants. Alongwith
the Beneficiation siudies, limited trials were made for the evaluation of
phospahte reserves for Single Superphospahte manufacture at Warren
Spring Laboratory U.K. from 1980 1982.

Evaluation of phosphate reserves o Phosphoric acid MAP, DA{’ and TSP
manufacture was not include: in the scope of work to be carried out

by British Consultants.

Salient features of both the -tudies carried out by PL-NCC zre

summarized below:

- Mineralogical studies of PD-NCB on siliceous and dolomitic reserves
showed that phosphate i. present at collaphane and dahilite, silica
occurs as chert and quartz. Carbonates mainly as dolomite with
possibly minor amount of calcite. iron oxide occurs as limonite (lron

hydroxide) .

- in the report various beneficiation techniques wcere discussed,  out
of which Froth flotation was most promising method of increasing P205
contents and reducing R203 , but with this technique MU content
could not be reduced ancd remained high. Furthermore, the

beneficiation techniques recommended was I ~ommerercially proven,




Vet classification by screening and dry pneumatic classificstion both
did not show cncouraging results due to little ditferential sepavation

of minerals.

Calciration followed by hydration, only marginally reduced the AgO

contents from rock.

Heavy density liquid separation technique was tried but according
to their report, this technique can not be utilized at the plant level

because of fine grind size.

According to creamer and warner Ltd. U.K., high intensity magnetic
separation and acid leaching were found suitable. Although level
of FeZO3 was reduced upto 1.15% while MgO could not be reduced
below 2%. However such a level of performence was only possible

at higher PZOS losses.

In brief PD-NCB report did not committedly suggest the process,

which should be adopted for beneficiation.

Regarding the Warn Spring Llab. U.K. studies carried out in
October, 1983 for the assse sment of the possibilities for making
Single Superphosphate frc 1 b zara Ore. A limited series of tests
were macle with the Easteriy vo.k (Siliceous) finely ground rock gave
a product(SSP) with accgj.table handling charvacteristics wi thout the

necessity for mixing witiv any Jordanian rock.




Presen! status of the Medium and Luw Grade Phosphate Reserves

Ore Body Recoverable Classification Grade & Nature of
Reserves impurities _
Million Ton
Kakul 0.75 Medium grade P‘?OS 28-31%
Siliceous Si0. 20-25%
deposits MgO upto 1%
Eastern 3.199 Medium grade P,0g 28-317%
Siliceous 5i0, 20%
depusits MgO upto 1%
Batkanala 0.78 Medium grade P,0g 18-24%
dolomitic MO 4-5.5%
deposiis Si0, 6 8%
Southern 1.84 Medium ¢rade P,0g 18-24,
do mi! . MgQ  4-5.5%
de, osits Si0, 6-8%5
Lagarban Medium Jrade P.Og 18-245
Noith- 1.5 Silicous.
South dolomiti.
Malakand Exact size Low Giacle P,0g 3.5¢
Carbano- of deposit ca.cite, MgO 1.5%
tite not known Cabanotit » Carbonate 20 30
but under- Fe,O, 77
stood to be
millions
of Ton.

7.4 Million tonnes rock phosphate of all Ore bodies generally consists
of Francolite, dolomite chert, quartz and geothite, medium (rey

to dark grey in colour, hard & compact in nature.

All these indigenous phosphate reserves according to ihwii
composition are classified in two types of medium gradc
phosphorites, one with higher dolomitic contents such as Batkanala
and Southern and other with low dolonitic contents but usually
higher SiO2 (Siliceous) corresponding to Kakul and Eastern Phosph-

orites.

Composition of these two types of the phosphorite is given below:
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Average Composition of indigenous phosphate deposits

M e dium G r a d e Low Grade
Siliceous Dolomitic Phosphorite Malakand
Phosphorite Carbano-
Kakul Eastern Batkanala Southerm Canposite tite
¢ Lagar-
En
L Rcck
PZOS 30.9 30.6 27.99 26.27 30.43 3.5
Ca0 40.78 40.75 42.74 41.90 49 43
SiO2 18.42 19.6 6.4% 6.81 8.7 9
MgO 1.37 1.27 5.91 5.32 1.6 1.5
Fe, 0, 2.1 1.3 1.3 2.23 0.3 7
Alzos 1.1 0.8 0.6 0.50 0.88 1
LOI 1.2 2.08 12.80 11.99 : 20-307%
) Organic - 0.19 0.40 c.10 - -
Matter
F 2.2 2.5 2.61 2.62 ¢.27
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Various International Agencies cairried out Beneficiation sutdies on
both these types of phosphate reserves and concluded that whereas
it was comparatively easier to up grade Siliceous rock, removal  of
magnesium and other impurities from the dolomitic rock posed

problem. Studies carrid out ¢t FREDI confirmed the above findings.

Processing and Utilization of
ROM Indigenous Phosphate Reserves

The world richer grade phosphate reserves are being rapidly
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 ultimately

product specification.

All the indigenous phosphate deposits classified as medium grade
Siliceous and dolomitic are unfortunately problematic due to their siow
reactivity and presence of excessive amount of nuisance impurities.
Although the indigenous res»rves are small yet keeping in view the
increasing demand of phospghatic fertuzer in the country, research
& development studies for the idcntification of processing problems
and possibility of their utilization for manufacture ot phosphatic

fertilizer were initiated on modest and preliminary level.

Strategy of research work »lanned was to find cut verious
poscibilities for the "utilization of ROM ore bodies including blending
of these ore bodies with imported rock. Therefore, during the last
few years extensive Laboratory research work as well as plant scale
production tests were carried ou! jointly by :cchnical Staff ot NFC
Head Office, FRED! and L .lip . Chemicals & Fertilizers Ltd. at
Faisalabad SSP plant to find cut the exact conditions and proportion
of various blends of local and imported rock for the partisl utilization

of indigenous ore bodies.

While this work was under progress studies for the up gradation of

rork and removal of nuisance Lupurities by flotation were continued.

.12,




Laboratory & Plant Scale
SSP manufacturing Tests

Extensive Laboratory scale acidulation tests were performed for the
evaluation of all the local reserves for SSP manufacture during 1978-
80.

Based on the abvoe laboratory scale findinys plant scale SSP
manufacturing tests were conducted at | allpur Chemicals §&
Fertilizers Ltd., Faisalabad duv-inc 1982 and 1983, in order to confirm
the Laboratcry findings and als: to identify the plant operation

problem, if any.

In April 1984 four more plant scile trials were carried out utilizing
100 ton of Siliceous, Kakul rock phosphate with a view to verify the
previous tests and to find out the nature of modification required
before switching over the production of Single Superphosphate ucing

local rock at SSP plant, Jaranwala.

Again in January, 1987 four .more plant trials were concucted utilizing
76 ton (Siliceous) Eastern phosphorite for S$SP manufacturing at

-

Lyallpur Chemicals ¢ Fertilizers Lt..., Faisalabad.




Summary of the plant scale trials for 5SP manufacture conducted on

individual ore bodies & their blend

ith Jordan rock (1982-84).

Ore Body Processing of Grade of SSP Remarks
rock at Plant achieved
Kakul Satisfactory SSP of ORE body
28.9% P205  prccessing at Grade-11 can be
(Siliceous) Plant (16% water utilized
soluble P20. for SSP
produced. manufacture
Eastern Satisfactory SSP of Ore body
Lagarban processing at Grade- {1 cun be
39.6 P205 Plant (165 V.S . F205) utilized
(Siliceous) produced for SSP
manufacture.
Batkanala Cannot be Paste like Ore body
27.4 . P205  processed slurry SSP produced cannot be
(dolomitic} flows out of utilized
Den. for SSP
manufacture
Southern Cannot be Paste like Ore body
Lagarban processed slurry SSP produced cannot be
(dolomitic) flow out of Den utilized
for SSP
manufacture.
Composite Cannot be Paste like Overall
rock over- processed slurry SSP produced blend
all biend flows out of Den cannot be
of Local utilized
ore bodies for SSP

manufactu .




Plant Scale SSP manufacturing Trials for partial utilization of

Bodies

by blending with Jordan Rock

Batkanala+Jordar rock Can be

1:1 blend

Southern-Jordan rock
1:1 blend

processcd

Can be
processed

Laboratory scale Trial only

Batkanalat+Jordan rock Satisfactory

1:3 blend

Southern+Jordan rock
1:3 blend

Lagarban Composite
rock + Jordan rock
i:1 blend

processing
Ex-den
cutable

Satisfactory
processing
Ex-den
cutable

Satisfactory
processing
Ex-den
cutable

SSP having
12- 135 P2OS5S
was produced
grade poor
than Grade-ll
SSP

Poor P205
contents even
lower than
SSP of Grade-
il (162 W.S.
P205)
produced.

SSP of
Grade-il
was produced

SSP of
Grade Il was
produced

SSP of
Grade-1i
was produced

Ore body
with 1:1
blend can
not be
utilized

for SSP
manufacture.

Ore body
with 1:1
blend ca:
not be
utilized

for SSP
manufacture.

Ore body
can be
utilized
by
blending
with
Jordan
rock.

Ore body
can be
utilized

by
blending
with
Jordan
rock.

Composite
rock

can be
utilized
by
blending
with
Jordan
rock.




CONCLUSION

- Siliceous deposits Kakul & Fastern ore bodies can safely ke used

for SSP manuiacture (Based on above findings SSP plant was
proposed which is exclusively utilizing Kakul rock for SSP

manufacture at Haripur.

- Lot of problems were faced in laboratory and during plant scale

trials foirr the manufacture of SSP utilizing dolomitic reserves. So

the utilization of these dolomitic ore bodies remained prgoblematic.

- 1:1 blend of dclomitic reserves with Jordan rock could not be

processed due to very poor grade of SSP produced.

- Dolomitic can be utilized for SSP manufacture having 16% water

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

- Overa!ll composite lagarban rock can also be utilized for SSP

manufacture by blending it with Jordan rock in 1:1 ratio.

- The above studies provided useful data regarding the behaviour

and performance of dolomitic rock blend which could be extendec
for dolomitic reserves at Hazara Phosphate Furtilizers Ltd.

Haripur when Kakul reserves would be exhausted.

Processing & Utilization of
indigenous phosphate reserves
for Phosphoric acid manufacture

In order to assess the suitability of indigenous phosphate ore bodies
Laboratory scale and Pilot Plant scale trials were extensively taken
up from July, 1986 at FREDI. Number of contlinuously running bench

scale and Pilot plant trial have been completed so far.
In 1983-1986 prior to the establishment of FR¢DI, few pilot plant
trials were also carried out by SIAPE at Tunisia, using our different

indigenous reserves.

L6,




All the trials for the evaluation of local ore bodies were carried out

at 100 Kg P205/day capacity pilot plant (SIAPE Dihydrate process)

installed at Haripur.

For each test

run

Pilot plant was operated

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.

Summary of Pilot Plant trials carried out for

assessing the suitability of local ore bodies

for Phcsphoric acid manufacture.

No. of

Pilot Plant

trials

comgleted
|

Vi

Ore Body

Kakul
{Silicenus)
July-Sept.
1986

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

Batkanala
(Dolomitic)
July-Sept.
1987

Southern

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

Composite
(Mixed)
Lagarban
April-June,
1988

Blend of
Composite
with Jordan
rock

1:1 ratio
Dec.-March
1929

Processing
Condition

Processing §&
205 recovery
satisfactory

Frocessing &
i’205 recovery
satisfactory

Problematic
processing
poor P205
recovery

Prooblematic
processing
poor P205
recovery

I :ss problematic
jpoor P205
1 ccovery

Processing &
recovery satis
factory
cneouraging
results

Remarks

Can be utilized
for Phosphoric
acid manufacture

Can be utilizeda
for Phosphoric
acid manufacture

Cannot be
utilized for
Phosphoric acid
manufacture.

Cannot be
utilized for
Phosphoric acid
manufacture

Cannot be
utilized for
Phosphoric acid
manufacture.

Can be utilized
for Phosphoric
acid manufacture




Result & Discussions

a)

J)

c)

d)

f)

9)

Although problem of reduce:d filteration rate {507 less than
standard) and chocking of pipe lines in filteration section due
to excessive sludge formation was faced at the pilot plant, yet
phoshporic  acid of 26 28. P205 concentration  could be
manufactured by utilizing indigenous silic. us reserved (Kaku!

and Eastern phosphorite)

Quality of acid is also comparctively better, having low inpurit -
ies and can be wncentratad gpio 567 F205 for further processing
to TSP, MAP ¢ DAP,

Very dilute phosphoric aciid could be manufactured using
doloinitic reserves. Higier concentration of product acid could
not be achieved due tc very high viscosity of slurry in the
reactor upto 500 CP as compared to 150-200 CP fer Siliceous

rescrves.

Due to high viscosity of the slurry found by using dolomitic
reserves, filteration rates were very low (502 less than that
of Siliceous reserves) and moreover P205 fosses in
Phosphugypsum  were increasce to abvoe 17, which uitimately

resulted in low P205 recovery.

Moreover at higher viscosity (500 CP’) slurry pump stopped
working and transfer of slurry from reactor tu over head

became difficult in case of dolomitic reserves.

Quality of tne product acid vi clolomitic reserves was very poor
due to excessive impuritics and the acid become paste like at
36-38% P205 concentration, hence its further processing for
TSP, MAP ¢ DAP was not possible.

After the completion of abowe pilot plant trials no erosion on
any part (such as impellar, agitators) was noticed. Any how
this problem of erosion iy expected  during  the reqular

operation of plant.

.18,




CONCLUSION

Siliceous Phosphorites :.ukul @ Batkanala can be utilized for
phosphoric  acid  manufacti: e, Product  acid being  better

quality can be used tor TSP. MAP, & DAP manufacture.

Dolomitic phosphorite Batkanala & Southern cannot be uatilized
for Phosphoric acid manufacture, product acid being very
impure which upon concentraticn becomes paste like at 36
P205. Therefore, cannot L. furiher processed for TSP, MAP

& DAP.

Composite(mixed Lagarban rock), though the quality of rock
is better, it could be processed for phosphoric acid
manutacture but still the quaiity of acid is impure as compared

to Siliceous ruck acid.

Encouraging results were achieved with 1:1 blend of Composite
¢ Jordan rcck, quality of product acid achieved was better,

which can be easily processed for TSP, MAP & DAP.

As the total recoverable reserves 7.4 willion tonnes g not
sufficient for a reasonabl: fertilizer plant, this test run
encourage the use of Jordan and Composite Lagarban 1:1 blend

for the production of Phosphoric acid.

Bench scale studies for the
manufacture of TSP, MAP & DAP

To assess the suitability of product acid of various local or: bodies

for tne manufacture of phosphatic fertilizers like TSP, VAP + DAP

series

of bench scale studies were also carrvied out o FRE&EDI,

Faisalabad since 1984,

1o,




Results achieved are summarized bolow:

Product adid

Processing for TSP,
MAP & DAP

l. Siliceous ore
body
(Easiernj

. Dolomitic ore
bodies

a) Batkanala
b) Soutnern

Hi. Composite

Lagarban achieved
V. Composite - Can be coincenirated
Legarban - upto 50¢ P.0O5.
sordan - Satisfactorily
1:1 blend precessed.
Reqoired qgrade
achieved.
Results £ Discussion
a) It was conciuded that TSP of 467 Total

- Can be concentrated
upto 52 P.CS

- Required rade
achieved.

Acid upon concent-
ration becon 2 paste
like at 3&2 P205.
Further pirocessing
to TSP, MAP & DAV
not possible.

Sticky TSP

Remaiks

Siticeous ore
bodies can be
utifized.

Dolomitic ore
bodies cannot
be utilized.

Composite Pock
can not be
utilized.

1:1 ulend can
be utilized for
manuiacture of
Phosphatic
Fertilizers.

P205 37-39C V..o

b!

c)

P205 having 96-98¢ P205 availability with good physical stawe

could be manufactured using Eastern rock (Siliceous reserves:.

MAP (11-55-4) and DAP 14 "u-0) could

orotlem of more increi ed viscosity and reduced fluidity of

.2 proauced, but the
ammoniated slurry (MAP 5 DAP) was observed as compared to

the ammonstation of Jordur. veck a-id

As the preduct acid of dolumiiic reserves duecomes paste like
at 36% P05, hence its furiter processizeg fur TSP, MAP ind

DAP bLecane impossible.

Utilizing doiomitic rock  and  dolomiic dhluie pnosphoric acid
(20-28<. P205) for TSP manufactece by olurry  process

resulted in very siicky and b opgroscopic T5P prodact.
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CONCLUSION

As result of the various studies performed, it is concluded
that inspite of few problems siliceous indigenous phosphorite

reserved can be utilized for phosphatic fertilizer manufe :ture.

Dolomitic reserves being very problematic for ROM utilization
as well as for Beneficiation. Therefore, blending is one of
the option for the partial utilization of the dolomitic reserves

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




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.
0 Froject Management, Procurement, Construction and

inspection Services.

o Plant start-up, commissioning and operation.

o Market Development, Marketing and Distribution.

o Maintenance, techrical back-up and spare parts.

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

o] Manpower training facilities.
o Joint Ventures.
o Barter and counter trade agreements.

o Market Sharing.

o Balancing, Modernization and Rehabilitation of
Fertilizer Plants.

o Conclusions and Reco me .lations.
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Techno- Economic Feasibility
and Investment Studies:

Asian regions possess gcod cap. vilities with ruespect to Techno-
Economic Feasibility and In.estment Studies. Japan, Korea ¢
'ndia are good example whure such facilitics are avaiiable.
Pakistzn is also making headway in this direction. These
countries therefore are in 2 g wd position to ender services

for feasibility and investment studies.

In order to develop local expertise il is necessary that
the feasibility and techno-economic studies be carried
out in close association of local counter- parts. Pakistan
has recently introduced a law making it mandatory for
foreign consulitants to asscciate local consultants.
Similar laws could be framed by other developing

countries.




Process desugn, basie asd

Transfer of technical know bew cannot be compicted vithouat
the hnowledoge of process bogn, basic o detaiied engiacers
ing. Proper analysis ol limitation ot the plant capabilitics can
be made by thorough analyse only 60 expertise i availabite
in these arcas. India, Ching and Rorea have developed
expertise in this area to a Large extent. ihuese facilities
have been developed with the assistance of industrialized
countrics such as Jupan, bLorope and United States and
thercfure the quality of process design, basic and detailed
engineering available in these countries o comparable with
those in the developed countries. China and India have

made @ big head way in developing its own know how
because of their planning o wcate g technological base

for the development of industry. Pahistan also bhas
capabilitics in this arca but its developrment has been

stovi. There is o need o desciop stch laabitics in

African countrivs so that they can also achieve seli-

reliosnee as far as possible.

In order to achieve scll vehance in this area, the

developing countries shouid wmahe 1t g point to depute
their experts in the office of the enginecring licensors
and engincering contractors where any projects has 1o

be exeouted.,




Project Management, Procarvement,

During the past twenty ycars, large scale fertilizer
projects have been established in Ching, hwhia and
Pakistan which has developed these countries in
developing capabilities in Fertilizer Project Managenfcm
suciy as procurcement (under guidelines of various
financing agencies) consti: tion and evection,

project cost control, j..oduction cost control, scheduled
and preventive maintenanoe, manpower training,
optimization etc. It is now within the capability

of these countries to utilize their experience in
promoting and cestablishing similae factlilies in

African cointries. The capabilities in the inspection
arca however, caonnot be cateqgorised as of very good
standard as those of international companies. This

is because of the high cost of the testing equipment

and their availability.




Plant start up, comsnin conne,
and upreration,

Because of mach tigher liteiacy rate in the Asian regions

compared to Atvican, the copabilities in this area are of
course enormous. Korea, Incdia and Pakistan have taken
up varioes assignments in Gulf, Aliddle Fast and Saudh
Arabia and it can be saii without hesitation that the
requiremcent of African region in this arca can be
casily moet. I will be vorth vhile o siate that many
African countries are already cnjoying the benefits of

trained man: power from ind:a, Pakistan and Korea.

Indian, Pakistani and Korcen expatriates are working
in African countries on individaal basis as well as
through government to govesrnment and through

assigrment from various consultants and contractors.

[
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Market Development, Marketing
and Mistribution

In this arca, Asian regivn he, versatile eaperience.
Most of the Asian countrics Gic copable to provide
assistance to the African regun to their entire

satisfaction.

it should however be borne iin mind that warket
developrient, marketing and distribution system
largely deprends upon adeguacy of the infbrastructural

facilitiecs in cech country.

Pakistan and India have deveioped this expertise and
are now schi Jdependent. rhey have attained this
expertise from ab-inito; through research and

development in marketing, training snd field work.

This experience can be exchanged with African

region where practically similar conditions exist.




Maintenance, technical
back: Sp_ and spare parts

Asian countiries have devalopnsd goad expertise o the
maintenance of the plant and ciuaipment, githougiv there
is a lack of sense of preventize mamntenance. Various
parts arc used many times arter repair simply because’

of the high cost of the new spare parts.,

It is tmportant to develop resources to prodiuce spare
parts of yenerval equipment snd machinery, locally, in
order to avoird high costs and assured availability.
Because of the rapid advanceniesnt in technology,
spare perts of many machines are cither not available
after some length of time or b availoble are ot very

nigh price.

It is proposed that the developiing countrie should
obtain all the manufacturi j ¢ awings of sphare parts
ot the time of purchase oo voil an agree with the

supplicr veqgarding jocal Laln cbon of spare parls.
There is clao a need to under ik e standar- dication

as far as practicable within the country level if not

at the regional level.




Capabilities with respect to the Establishment
of facilities for research ond development,
testing, inspectin, quality conrtrol etc.

Although some Asian cou::trics pussess capabilities in this
area but they cannot match internationz! standards due to
lack of sophisticated equipment and techniques in this area.
However, the basic training and orientation for establishment
of such facilities can easily be undertaken by the Asian

countries.

India and China have highly developed research facilitivs
and are actively engaged in research for the upgrading of
low grade phosphatic ores. India can therefore, contribute
effectively towards the development of phosphate rock based
Fertilizer Projects. More recently, Pakistan has also
established a Fertilizer Rescarch ¢ Development Centre

for this purpose.

In Africa, Tunisia has developed its own process to utilize
low grade phosphate rock fcr manufacture of phosphoric acid
(SIAPE process). They are capable to supply basic engineering

through their own design company.
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l\‘-ll\{m;‘.t'l' h‘.ninin(_l factiitite.

Most of the Astan couninies bave establinhed many
Technical Training Centres or Trainineg Institutes.
Chinag, Korca, India and Pakistan could e the
countrivs trom where African regivin countries can
get benehit in ditferent ticlds specially 10 the
phosphatic fertilizer indusirvics. The operating
plants could also be a goud training ground. Asian
countrivs can provide this service at very low rates

compared to the developed countries.

Developing countries cen aboo mak: use of UNIDO's
publdication: Guide to Training Opportanities for

Industvial Development, 156 (PHI0E Odtober, 1987)




Juint Ventures

The ot ventures are ore ui the best ways to use vach
others capabilities. wisiy  shacen region countiees possess
phosphute rock ras maievial which would be the potestial
source br scetting up ot phosphatic fertidizer plants in the
Asian region. Middle incone developn:Gg countries of the
Afvican and Asian regrons can also make nvestoents inte
low income countries. Countries deficient in the raw
materials can set up plants wheore relevant raw materiat

1s available and arrvagicge agprecments o mar ket their

production in the consumigy countries.

India has tehen up step . to set up Joint venture plants
in Gulf and Middle Last an order to cater for thenr own

market demands.

Technical co-operation boetween Afro Asian countries is
also benehicial for the cdution of cachy other's probloms
which can be ackieved by cachange of personnel, holdineg

of Juint technical seanitnr s and meetings .

vedless o say that without the assistance of developedd
]

countrics and international tinancial institutions, nany

joint ventures cannot be materialized.
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Barter amd contner trasbe concoments

Many deveioped countrie s bove made bartes and counter
trade agreciments withi the deccloping countiics. There is
need to undertake proper research so that cach country
can identity how they can utiiae cachh others row materials,
resources and capabilitics to the maximum. Following
materials are suggested to promote counter trade amongy

Alro-Asian region:

° Setting up of joint commussion by ecach country
vithin Afro Asian vegion.

° Setting up of Afro Asian Chamiber of Commerce
and Industry.

© Utibization of intes nattonet bodies like UNDEP {(United
Hations Development Progrannaec;, TCDC (Technical
Cooperation among Developing Countries), O1C
(Ovganizztion of Islasne vountries oto. ).

° Selting up of an orqganization to promote the
cooperation for the aevelopment of phosphatic
tertilizer i Adro Asian region,

O

Liberal aid andd cheap aredit fadilities by developed

countries with tranusicy ot hiow -how.
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Market Sharing

India is reportedly setting ap plants in the gas i
countries (wherce cheap jes is available as raw waterial)
and making necessary o rangeanents to share the market
for India's consumption at international competitive |);'i(’;:5.
Similarly wany industrially Jdeveloped countrics are making
investments and making necessary ayreements Lo litt the
production for their own conisumption or consumplion ot
other markets in order o remain competitive in the
internaetionat market. Since tertilizer consumption in

the Afvican countries is linited, werld scale plants in these

regions could be scet up for their marketing in Asian

countries whore its demand is rising.




balancing, Modernization and
Rehabilitation ot Fertilizer Ploang .

Many developing Asian counteie,s have acquined vast
experience oi rehabilitation ot tertilizer plants as they
had to undertake rehabititation of their own fertilizer |
plants in order to reduce the « st of production. They
are thercfore bost suited toas st Ahican countries

in execution of rehabilitaticn projecls.

It would be hepl in view that trow 1982 onwards, when
no new fertilizer plants were sct up, emphasis shifted
to balancing, modernization and eiabilitation of the
existing fertilize s plants. This was done to reduace the
cost of production, through energy conservation,
optimization, inventory control and capacity expansion

of the furtilizer projects.




Conclusions and Recommendations:

A Committee may be formulated comprising of representatives
from African and Asian countries &¢ UNIDO to promote the

cause of Afro-Asian Co-operation:

o The Committee should identify joint venture programine

between Asian and African countries.

° Raw materials, their use, process development and
assistance and co-operation available among various

countries should also be identified.

o The Committee may also define the cost of services

from Asiaz and Airica.

UNIDO may undertake the following assignments, if approved:

o A list of reliable consiuitants/contractors of Asia and

Africa needs to be p1opared.

o A list of compinies which could provide man-power

training and management may be developed.

o Measures to promote barter trade among the Afro-

Asian countries should be identified.

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 UNIDO to ‘dentify all aicas of co-operation
among Afro-Asian oL (ries in the ficids of Phosphatic

Fertilizers and its aw materials.






