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FLI'TILIZER  INDUSTRY

1. INTRODtCTInq

When one considers the installation of fertilizer plants
in the context of today's developments whether it is Nitrogenous.
Ammonia, Urca etc, or phosphatic = phosphoric acid, ammonium
Phosphate, triple superphosphate cte, or potash = potassium
chloride, Sulphate etc, one thinks of very large capacity
(Ammonia 1000 tons per day or more) and the most sophisticated
technology, This is hecanse it is essential to get maxinum cconomics
of scale and adopt well proven technology in wse .on devcloped

countiries,

Whereas such large plants and sophisticated technologics are
approprioste for some developing commtries which have reached high
levels of developrment and o+hers which 'ove large internal mirkets
or those which have cxport potential based on large and checap resources
of raw materials, there are many developing conntries pirticularly
less developed 1anl 1 ... or island countries vhere such scalces
and tecchnologies are not appropriate. Purthur'even in large develop-
ing countrics which build 'Jumbo? size Plants nsing modern technologies
there is scope for dispersed end product fabrication units using

appropriate technologices,

To quote the Aide Memoire for this meeting "It is imperative,
that very close interlinkage is ensurcd hetween the modern and the
disperscd secctors, which shonuld he viewed as integral parts of induse

trinl growth processes, Unless an integrated two-fold approach is

adopted concentrating both on the modern and dispersed or decentralized.
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industrial scctors, the industrial growth pattcin would continue
to be confined to small pockets of industrial concentration located
in small urban enclaves and providing only limited benefit to the

lnrge rural communities .a ihese countries,

"The concept of appropriate technology needs to be considered
both in the context of processcs and techniques in the most sophisti.-
cated industrial sectors in these countries and in respect of a wide
range of goods and services which can he produced through a more dise
persed jindnstrial sector, where manifacturing processes could be more
directly related to meeting basic socio-cconomic necds and requiree=

ments of rural communities,

Technological necds for the decentrnlizeg or dispersed
sector could vary significantly from those of the modern sector,
though the basic principla of suitability and appropriateneas would
be equally aprlicable, In the two sectors, production scnles and
unit investment outlavs wonld teud to be different according to loecal
factor conditions, incTrMing human skills, Tn the dispcrsed sector,
appropriate production processes conld take the form of more lahoure
intensive techniques or production technology ecither used formerly in
industrialized countries or presently in developing countries or which
may need to he developed through R and D processes, The identifCication
of such processes and techniques wonld necessitate a Systemoatic search
for appropriate production technology in specific mectors or the deve~ '

lopment of snuch techniques through research efforts.
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This paper examinces passibilities of dispersed end pradnct
production fertilizer plants nsing intermecdintes or productsfrom
local 'Jumbo' plants or from imports. Snch dispepsion will help in
participation of rural pepnlation and making available timely inputs
for agriculture, The experience even in developed conntries snch as
UeSeAsy UKey, France and others has proved that dispersed bulk-blending
and liquid fertiliser formation plants have helped a great deal in
disporaion’grontor nsage and os bringing appropriante technology to rural

arens,

2. 'JUMBO'PLANTS

Developing countries should not bhe isolated from the main
stream of technological inmovations and developmenta, Tem years ago
very large ammonia plants of capncitics of 1000 tons per day and above
were mostly built in developed conntries, Unt during last ten years
many =uch plants have been built in develoning countries in single
streams, The concept of centrifugnl compremsors, Naphtha or natural
gns reforming furnace technology, gas purification systems, the ammonina
loop modificntions ammonin reactor design itself and other innovations
have been ndopted in developing countries and operated successfully,
But there is still room for development of appropriate tachnologies
peculiarly guited to developing conntries especially energy consere
vaution syatems, nir-cooling methoda, simple instrumentation techniques
ete, processes which do not affect the environment particularly in
phospharic acid, sunlphuric acid and nitrie acid production shonld be

wel-comed,
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These process funovations and technologies are more attuned
to lnrge scale prodnetton plinta, for example centrifugal cumprt‘l‘mnr.!
need n minimuim amonnt of avntheais gase to be handled which flnh-rmir;o.-
the minimim capncity, Total energy concept is also heuat possihle
o ammonia plants of capacities above 600 tans pey dav, Thus 1nrge

scale plantys and appropriate teerhnolosies @ome t ima go together,

There fs need and scope for auch Clumbo! l‘ls;ntn in many
developing countrioea, They ave located citheor market oriented or
rav materials oriented,  Thus vhere natural gas ia flared and can he
obt ddned cheaply "Jumbo' ammonia plants conld be built for export
purposes, Other tn-f‘r‘.wtrnc.nnl o facilitica «hauld also be aviailahle,
Naphtha, fuel oil ?)r coal based planta conld be built in countries
where there fa 0 laree market, In hoth cases the loesations are moatly
cltove to nrban arcas \7'hm't- lnefrastruacture facilitics and tochnical
man-power are avatlable, Thue the tendency in countries with large
markets or with abandant and cheap =ourced of raw materigls §4s to
tuolnte themselves Ffrom raral aud ronsuming arcase, This j«olatjion
Teade not only to migration of workers bhut also tends to minimise
dieapercainn o industrica, But manyv rmmfrivq arve now making a cone

corted effort to dispevse even YJymho! plantes to raral arveas,

T MODEL Aripoach

To overcome snch diffienttics it 15 roecommendrd that snch
fJumbo! plants shonld be used to feed satellite and product fabrica-
tion ynite tocated in the raral areas, We shall examine the mechanism

of setting up such wmitu, the advintages of this approach and itse

effects on economic and idustrial developments in conntry concerned,
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Even if intcrmediates op finished products have to be imported in
hulk'wnch end product fabricotions plants locoted in rural consuin-

ing centres have certain advantagees,

Central YJumbo!' plants should participnte in setting up
such units, If a 300 mile vadius is e ecconomic dictance to pove
finished ou intermediate materials, such units could he set up within
these lTimits,For examnle, o 'Jumhe' plant conld select o potato
growing region, a paddy (rice} growving region, a coffee growing region
80 as to bhHuild sate?!lite units, Interncdistes or finished product
conld be moved in bulk and bulkahlended to produce appropriate N:i':!
mixture for potatoes, paddv-rice and coffee, A\ more advanced appracch
will be to make Yiquid fertilizers and help in their direct applic -

tions

tIamba'! plants <honld aleo make available to their aatell jte
units technical knovehow and appropricote technologices not only in onll -
LI uding and Tiguiad formulation:. bhut also in =oil analysesy oxtensinn
verviees, apnlication procedures, crop protection, posteh rvest stovace
creditymarkéting “ujp v o sceds,) wator ol pbomt protection chemicals,
Thus riaral arecas hencefit “rom the vast tochnological, mnrkvting’

extension services and other skills available in a 'Jembnt aroject wnd in turm

benefit from better salen,

Mnltiplier and demonstration effects of «uch schemes are
ohvious, A\ village or district bencfitting from «uch satellite nnii-
and improving output and general conditions of living will antomati-

cally show to neighhouring districts on villages the advantages,
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Many otherns will valuntarily opt for coming iuto such arrangements
am will build such satelllte planta in co-operations, Above all the
input/output ratio has to he advantageous for such schemes to work

5. PROCES: DESCRIPTION AND LQUIPMENT NRDDED

Let 1 now dincrnss the plysicai faecid ties required for
such satellite nudts,

BULK STORAGL Capacity af the inmlleblending and bagging prant
JA N | YAV LY .
T TTT 48 3C,CON tous por yeare |
Wilh a storage capacity of 3,060 tons af bnlic materianls,
L . 9 N .
a horizoutnl storage syaten 1o cleariy tudicated, and as at Jeast

i K A ¢ : eoamdinted, individual
three differert rateriala wilil have ta e acenan i s

: The P i capnble of
storage hins will be practical, 7The cosd of hin wvalls 1

1 {.\,.l.it‘\ M [} ' Qo | i BN < ) [ 1 v b i I' y \i h
) ‘ldl -’, t (44 nresanre o l) |]|t. i |] 3 [es q'l 1y l 1 t
. nereasca n’tv S0 oae ._‘[,ul 1 il qt mare h(,‘i}’]‘t ('{ i m “t Lhc I)i“ ("I(l!

. 1+ o : .
Ve pacormendad,  The naxirmm stovege hedght, in tee riiddle of the

buildiug may be 8 e To hear ths 2utra pressave, the bin partition
winlla shenld e tird together with steel rods, At these stornge
weichia, there shonld he »o difficulties in reclaiming the materinls

' v : Ta Lo harar indn’
and ro tendency tor she rovesdale o llarara wndntye

g ; SEREY materinls with an
In o=der to accommodate 5,000 tens orf bualk ma ri

nranmed density of 0,9Y/m’ . cheut 5.770 3 of spnce will be necded,
> 27! HRRT 20 m gives o
With a minims angls of —epoue of 277, 40 hin length of 2 g
r 2]

material cross sectian of A3 m= hins of the same nize 1is recommended

A : 1. T hullk=stori ¢ huilding for the

K ; ' 04 L1850 fons, The b

eivzing n capacity > -

A
) noor ro(22x25 = 550) m*.
plant wil1?! therefore ocenpy ain srea o (22x25 55
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The buitding <hould have a concrete floor high enongh to
prevent entry of run-aoff water, As wood 18 imperviors to fertiltigzers
and also 4s re stively cheap in me st devetoping (ountries, a building
construction based on 5 20-cm wooden studs with plywood sheathing on
the inside and asbestos sheathing ou the ontside i« recommended, as are
wooden rafters across the hins, covered with plywood and asphalt shingle
or ashestos sheathing, For countries where wood is scarce or too
expensive, a building construction with steel structurcs covered with

asbestos sheathing may he advantageous,

HAW MATERIALS RECEETTON AND STOLAGE

As the raw materiats will be delivered by trucks or railway cars
a receiving and inpat capacity of 30=60t/h is considered sufficient,
Trucks should dump from a 0,5 m high vamp onto o portable under-car
belt convevor that fecds a bucket elevator located outside the short
side of the storage buitding, The bucket elevator feods throngh the
top of the sjide watl to a held convevor under the reck of the roef,

This convevor runs vhe ten th of the building aund is ¢ uipped with a

tripper carriage, Tecling oo toannas

soe=shiattle helt conveyor that con
be shifted from bin to hin, Fiach cud of the shmtttie conveyor should bhe
equipped with a plow-type spreader to split up the stream of material,
and in its onter position the convevor should feed to tube chutes,

alens equipred with apreaders that carry the paterial further out to the
bin enda, This relatively complicated arvangenent is considered
necessary to provent segregation in the long bins, as the filtling
point cian he «hifted nver most of the hiw lengthe,  In this way it will
a130 be pos<ible aystematically to reblend materials that segregated

during previons hauding, and the spreaders wil' farther prevent

degradation and fdust generation with brittle materinls, such as nrea

‘e
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prills., The alternative of using telescoping fill-pipes from a
central shuttle-conveyor 1is impractical with the large bins in

question,

To prevent moisture absorption during storage, the pile surface
shonld kept covefed with plastic sheeting e.g. polycthylene(PE)film
0.15,20 mm thick, Two rolls of film with a width corresponding to Wwidth
of the bins should be suspended under the central conveyor in each
bin. After filling, the PE film can be pulled ont all the way to the
bin ends, During emptying, the rolls can be gradually rewound. The
storage tuilding shounld be made as tight as possible to eliminate

dranghts of humid air,

RECLAIMING OF RAW MATERTALS

Bin ends should be equipped with openings about 3 m square,
During filling, these apenings are closed by horizontal wooden hoards,
mounted a certain distance above each other. This arrangement prevents
the naterianls from runmming out of the bins; to reclaim, the hoards
are taken out ance by one, starting at the bhottom, To prevent dust
from escaping during filiing and noisture being absorbed during
storage, the openings should be covered hy roll curtains of plastic

sheeting that can he operated miumally,

Reclaiming should bhe done using a 1,5-2 ton diesel forklift
truck equipped with a hydranlic tilting shovel! with a capacity of ahout
0.8m3, This aize truck has ample capacity for either plant and can alsc
be used in maintenance, repairs ete, A forklift with shovel is cheaper

and has a more compact turning circle than a small front loader,
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Blending

In the blending operation, a syatem consiating of a hmmp
crusher, a bucket elevator, cInstered halding hins, weighing scales

and a horizontal, onec-way rotating mixer is rceccommended,

Conveyoras should atand above floor level to facilitate
clean-ont and maintenance, and a eapacity of 50 t/h is recommended,
corresponding to the discharge rate from the mixer, =0 that no surge
bin ia necessary, A lump crnsher ia constdered necessary, It shonld
be located over the intake of the bhucket elevator a samall hopper above
it being fed by the shovel trnck, From the bncket elevator, n awivel
spout feeds any of fonr compartments in a cluster hopper with a capncity
of (Ix5=20)tons, To prevent segregation and degradation, the hopper
inlete «shonld be equipped with simple plow-tvpe deflectors, and the
four ontleta shonuld be together in the pyramidical pnrt so that each
compartment has an ecrentric ontlet, equipped with hand-operated clam-
type ontlet gatea, There shonld he a light-signal ay<tem to inform
the truck driver which material 1s necded, The ingredirsnta of each
batch are suc.caaively let down tate the hopper Hf the weighing scale
situnnted under the clnster hopper, and the reading of the scale is
oheerved, A batch =«ize of 1 t is convidered snitable for both plants,
After heding weirhed, the hatch 18 dumped vin o chute into a nne-wny
rotary mixer of t1-t capacity, With a hateh cycle time of 3 min.capacity

will be 20 t/h, enough forr the plant.

In order to eliminate undne amonnts of dust in the blending
nnd bageging building, air should he exhausted by a centrifuenl blower
from the tops of both bneket elevators, from the linmp crnsher etce.,
the diusmt=laden air hoing fed to a cveclone and, if noecessary, to a

simple bag filter,
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The mixer shonld have i gy-tem for adding up to 1% of minceral
oil to nnéh batch by meaus of a spray nozzle fed by a amall gear pump.
For cor;oct metoering of the oily the operating time of the gear pump
shonld be preesct on o *iming device, About 0,5% of a mixture of light
and heavy fuel o0il or used motor 0oil has proved to be very satisfactory

for snprressing dust, both in mixing and in subsequent operations,

With this pgystem, anti-caking agents or micronutrients may be
added at will in the mixer as {fine powders, It may also be possible
to feed some of the dust collected in the cyclone hack to the mixer,
Segregation of fines in the bagging hopper will be reduced and the

bagged products will have l1ess tendency to coke in storage,

The mixer <hould daschorge onto an inclined bhelt convevor that
takes the product upto the bagring hopner, This conveyor should have

A capacity to match the dischavge rate of the mixer i.e, 50 t/h,

Bagging

Only one size of hag should be used: 50 kge With that size
the necessary p oduction capacity « 0 7 t/h corresjponds to a bagging
rate of 2,% bag/min, Furthermore, the bags should be of the open=mouth
style, valve bags heing more expeusive and requiring complicated
bagging cquipment, Depending npon the bag strength meces<ary and the
supply available locally, different bag tvpes conld be used, such as
Jute or woven polvpropylene outer bags with inner PE liners, or
plastic-film bags, preferably made from PE, A simple fixture made
of steel tubing and plvwood is used for proper and quick insertion of
PE liners into woven hagse The inner liner shauld be closed by tying,
the outer bag being stitched on a simple sewing machine, Film bags

shonld normally be cloxed by heat scaling, but if such bags are used




only occasionally, stitching may also he permissible, provided that
a paper or plasticefilm strip is folded over the bag top before mewing

(stitcheover tape),

As mentinned above, the products are transferred by a bhelt
conveyor to nne/twn bagging hopper(s) situated over the packets,
Each hopper should have a capacity of 1,5 t, As prevention of segrega-
tion is particularly imporvtant after blending, the hopper should be
designed with special care, It should be equipped with internal
haffles, dividing the area into nine partitions, When hagging straight
materials, e.g., urea and DAP, the<se should be taken directly from the
sccond elevator to the inclined conveyor by means of a chude, In this
way the dustered hoppers, weighing scales and mixer are by-passed,

avolding unnecessary degradation and dust formation,

Bagging 1is done on the simple "volumetric" bagger, developed
for example by Norsk Hydro AS, is ecasy and inexpensive to make and
maintain, and the attainable accuracy of & 0,5% (250g in 50 Kg) is

considered good enough for the purpose.

The fertilizer to bhe bagged is measured by volume instead of
being weighed as is normally done. The receptacle is filled from a
small overhead hopper, Then a bag is placed underneath the spout and
the handle on the valve plate is lifted, thereby simult neously closing
of f the hopper at the top and opening the spout at the bottom, so that
the measured gquantity runs down into the bag, After the bag is filled,
the handle is pushed down, closing the veceptaicle at the bottom and
opening it 4t the top, so that the receptacle fills while the full hag

is t. ken awvay and an empty one placed uander the spout,
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The volume of the receptacle can he changed to adjnat for
diftfervont hulk densities by pushing n displacenent cylinder more wr
leas into {t, Tests have shown that a bagging rate of 5 bags/min can
be kept up with ane unit, vhich compares favourahly with many automa-
tic mechanical !C.’\]l“f“ur‘l the market, A mannally operated checkweigha
ing scole 1i- needed, however, to adjust hagrors properly and to cheek

filledabag rcights peviodically,

.- This aimple hagger can he adapted to different Jevels of
mechanization, In the simpleat, the bageer may he placed at the
circumference of a bulk heap, its hopper bheing kept full by workesrs
with shovels or bhuckets, The hags are carricd to other workers, who
close the innar and onter bags hy hand, A normol gang would then
consist of about 12 workers, At the other extrame, as in the plant
Aewerdibed here, one or more units conld he Placed under a hopper filled
by mechanical meang, and the bags could be taken to eclectric stitching
machines hy helt conveyors, In this way o gang size of a5 workers

may snffice,

Filled bags are taken to the tyving station, the scwing machine
or the heat scaler on o hag conveyor and finally to the product etorage
arvaldeserihed in the next section) on hand trucka where f.hey are
Tifted on to a partahle Lot conveyor with adjustabhle ﬂlnpe,' so that
hags are hrought vp to the atack top by mechonical means, WYhen 1oade
ing ontgoing trucks, bags can be s1id down polished wooden hoards and

t

Tifted to the triuck bed hy 4 smaller portable conveyor,
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Storage of hageed producta

To hold a half-month's prodietion, the prodinet storage butildings
mist have n copocity of 1,500 tons., Since unskilled lahour is likely
to he readily avaiiable, storage of loose bags as opposed to palletized
storage is 1recommended, Assuming a loading heigcht of h m and allowing
an eaxtra 20% for wisles, an area of 500 m= is needed, In peak seamons,
baga con he piled anteide and covered by tarpalins, For the storage
of empty bags cte, an area of abont 100 m° will he neceded, Abont 50 m“
will be needed for bhleading, S50 m< for bagaing and about 50 m2 for
maintenance, laboratory ete, The total comes to abont 750/1, 150 m<,
Using a building length corrvesponding to that of the bulk-storage build-
ing 1.e. 25 my, and o width of 3 x 10 = 30 m, the total required floor

space comes out to he 750 m2,

Laboratory: -

The plont shonld have o ltnhoratory capable of checking the
qnuality of incoming raw materials and of intermediate -nd finished
proditcts, The laboratory shonld therefore contain epripment for
sampling, somple aplitting, sieve annlvaes, nutrient and water-content
determination, soil analvses ctc, It is recommended that a skilled
ngriculturalist shonld manage the lahoratory, spending most of his

time ns a consnltant to farmers,
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5) LICUID FERTILIZERS

A more sophisticated approach to locate satellite plants in
villages and districts will be to initiate production and use of
liquid fertilizers. In the UsS.A, it ir reported that nearly 50% of all
fertilizers applied to the scil are in the form of liquids. The advante

ages over solids are as followdi-
1) 10 - 20% saving of costs in production, storage and distribution,
and application of liquids to the soil.

2) more efficient use by plants.

3) production in satellite units and centraligzed application
techniques.

4) less use of energy.

'5) high nutrient contents.

Disadvantages are:~

1) Liquids are more expensive and require specialired aquipment
for storage and application.

2) more economical only for use in large farms.

3) changes in composition if stored for long periods of time.

Conditions which are particularly favor~able for the grovth and
use of liguidsi-

1) Large farms with crops, with the necessity of intensive
application of fertilizers.

2) spread of demand throughout the year.

3) presence of primary fertilizer or mother plants which canmupy
sunply intermediates.

4) good rail, road or water transport facilitjes,

5) technical skills in storage, application and operation and

maintenance of farm eauipment.
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Types of liquid fertilizeri-

1)

2)

3)

Clear liquids such as anhydrous or aqua ammonia, ammonium
phoaphate, urea and ammonium nitrate solutions,

Suspensions

Stabilized suspensions of triple superphosphate and di-ammonium
phosphate.

Slurries

Rawy materials rcouireds=

1)

Nitrogen (N) in the form of anhydrous or aqua ammonia, D.A.P,
AsN, urea, etc.

2) Phosphates (P) in the form of phosphoric acid, T.S.P, eto.
3) Potash (K) potassium chloride, sulphate, phosphate or hydroxide.
4) Clay for stabilizing suspensions.
5) Watcr.
Comnositionsi=
1) N- anhydrous ammonia 824N
aqua ammonia 15 = 25% N
ureca 48% N
ammonium nitrate 304 N
2) P- phosphuric acid 54% P?O5
3) K- potassium chloride 62% K0
4)

N - P205 - K20 in different proportions as needed by orops and
80ila and made up of oomponents which are mutually oompatible

such ast=
Ratios of
NiPsK NsPsK
1113l 15115115
13211 7114147
14213 418112

11331 611816
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Types of plants and equipmentt:-

1) Hot mix plants - these can be continuous or batch-operated.

Continuous type
a) reaction tank of 3,5, eciipped with agitator and with

- cooling coils.
b) pipe reactor, T.V.A type.
c) storage tanks.
d) pumps
e) piping
f) instruments

g€) weighing equipment

Batch type

a) reaction tank
b) storage tanks
¢) pumps

4) piping

e¢) instruments

f) weighing ecquipment

2) Lold mix plants - these are simple mixing units to make olear
liquids or suspensions.

Plant costs and economic viability

Investment oosts for a plant of capaoity 15 tons/hour using the wet

process phosphoric acid and making a grade of 10-20=-20, will be about
$ 835,000.22 in the U.3.A.

Personnel requirements

Manager 1
Shift supervisors 4
shift operators 4

others unskilled 8

Total 17
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Consumption of raw materials and utilities (30,000t/a) |
For a 20 ton batch of product, analyeing 9=9=9, theoretioal require- Mechanical equipment 115
ments are as follows r= Clectrical Equipment 17
Phosphorio acid ( 54% P205 ) 3.34 tons | Laboratory Equipment -_:i_-
Aqueous ammonia ( 257 NH, ) 2492 tons Srhtotal,equipment ex-vorks 136
Urea ?+61 tons \
Potaesium chloride ( 60% K0 ) 3,00 toms -
dater 8.13 tons Export crating, delivery,
: freights, 30% of ahove h1
Uti1ity requirements Broction and installatien
‘ Mechanical 11
Power 1000 k¥ Electrical 9
Subtotal,installed nquipmnn?_73?73
6) PINANCIAL IMPLICATION , Civil enginerring, foundations,
concrete, floors etc, 28
Estimated Investment Cost: Site preparation and roads 15
The 1ist on the next page summarises the investment estimates (in thousands Bulk storage building 105
of Dollars) for the plant. Note that Land and Off-Site utilitiee Blending tower and product
storage building 90
are not inoluded, nor are office buildings and equipment, labour Start-up supervision(fonr mouths) 8
and staff faoilities and maintenanoe equipment. Total qppyrg

These costs are based on ecxperiences in developed
countries and could be reduced in developing comntries and the

buildings and mechanization appropriately adapted,

%) Employment Opportunities.

The following indicates the number of porsonnel

required for snch a unitg-

Manager - 1l
Chemists - 2
Agronomist - 1
Operntors - 4
Fork Lift Operatonrs h
Truck Operators = ly
Skilled Lnb?ur - 13
Unskilled l1abour - 12
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Part-time workers mav be nued to run the aperations,

§ MANAGEMUNT AND TRATNING -

The Chemist and Agronomist conld train apprentices who are
matriculates in simple amalvses of fortilizers, soil analvases ete,
The agronomist conld train extension workers who could advise farmers
on the proper nae of fevtilizers, Depending on the 4011 analyses and
the crops grown, fertilizer mixtures conld be made to suit the solls

and crops,  Thus farmera have a ready sonree of plant nutrients near

their farms,

9) INPULS L1°TO AND PARTICIPATION OF RURAL AND
AGRTCULTURAL SLCTORS 2w

With the installations of sueh n satellite plant in a village
of 10,000 popnlation the needs of the farmeras and the times and quantities
of fertilizevs regquired can be predetermined, The bulk blending plant
can have an assurcd and planned production schednle, If credit facilities
can he offered and if farmers can pay biack cout of fertilizers when their
produce is harvested and sold their participation can be assurcd, As
stated carlier the satellite plant can also make nue aof seasonal or

part=time agriecnltural lTahour from the village,

The *Jumbo! or "'mother! plant <honld adopt the village and
provide know=how and assistance in proper scelection of seeds and then
treatment , w«oil managenent, water managemeat app tee toopn o fertilizers
and peaticides, post harvest storage and co-operative selliug, If =uch
sorvicoes are assyred the village farmers will co-operate and benefit
from the assistance. Disposal of Indnstry and extension of appropriate

technolugy to vucal areas then will become possible,
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10) NATIONAL AND INTER-COUNTRY BWANLPTITS: -

The didea of <a1ollite plants can 1 1so he extended to
co-operation hetween two countries, A country which has large
nitural resources and raw materials to produce cheap fertilizers
can come to an agreenent with a countrv with large market, The
twvo countrica can agree on a project for importation of finished
or intermediantes from the country vhich can produce cheap fertilizers
and put up 'Satellite' facilitics, jointly or independently in a country
or countries with large mi:rkets, In such a scheme the country cxporting
fertilizers has an assured marvket and the importing country gets the
benefit of cheap fevtilizers, The two countries bHinefit and ultimately
the farmer gets fertilizers cheaply anmd in time, Although such arcange-
ments between countrieca exist even now, fuller participation of all
concerned in an dnstitutional way will be more advintageous and fruitful
in dispersion of indu-try and allowing appropriate technology to reach

the rural areas,

References: 1) Fertilizer Industry Series No.8, UNID( Publication
"A Fertilizer Bulk Blending and Bagging Plant" (ID/SER.F/8).

2) UNIDO/ITD 262 - 7th May 1974 (restricted)
“Study on Pilot Demonstration Plant for Liquid Fertilizers"

3) Aide Memoira: Intermational Forum on Appropriate
Industrial Technology. 20 - 30 November 1973, New Delhi.
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