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I. Int Ioductiop

The Meeting for Devolopment of Fertilizer and Pesticide
Industries in Latin America was held from 16 to 20 November 1970 in
Rio de Janeiro, Brazil. The Maeting was sponsored by UNIDO in co-
operation with the Ministry of Agriculture and Commerce and the United
Nations Economio Commission for Latin America. It was convened for the
purpose of assessing the status of the fertiliser and pesticide ipdultriu
in Latin America, identifying problems in the development of thnu
industries, ecnd e=changing techuological information. There were a total
of 90 persons in attendance as participants, consultants, or observers
from irgentina, Bolivia, Brasil, Chile, Colombia, Costa Rica, NDominican
Republic, Guyena, Haiti, Honduras, Paraguay, Peru, and Uruguay.

Opening remarks were prosented to the Meeting by Mr. Alberto Tangari,
General Secretary of the Industrial Development Counoil of the Ministry
of Industry and Commerce. The inaugural address was presented by Mr.
Luis de Magalhnes Betelho, General Seoretary, Ninistry of Industry and
Commerne, in the name of His Excellency, Minister Marcus Vinicius Pratini
da Moraes.

Mr. Jos{ Drummond Goncalves, President, Assogiacao Nacional para
Difusso de Adubos, was elocted as Chairman of the Meeting and presented a
statement. MNr. Paulo Vieira Belotti and Mr. Paulo Berragat served as
rapporteurs. !Mr. Roberto Meirelles de Miranda, repret~enting the Minister
of Agriculture, His Excellency Mr. Luiz Fernando Cirne Lima, and Nr.
Verghese, reprosenting WIIDO, delivered closing remarks on 20 November 1970,
The Resident Representative of UNDP Mr. E. Albertal nnd the Senior UNIDO
Industrisl Development Field Adviser,Mr. R. Bornini, assisted in the organi-
zation of the meeting and participated.

The agenda of the Meeting, list of participants, reports and papers
presentiec are given in the Appendices.

A background paper "Preliminary Survey of the Pertiliser Situation
in Selected Countries in Latin Amerioca - Availability of Raw Materials,
Doscription of Production Facilities and Historical and Pro-‘eoted Supply
and Demand” was presented by Mr. M.C. Verghese, Chief, Fertiliser, Pesti-
cides and Petrochemicals Section, UNIDO.

Country reports on the status of the fertiligzer and pestioide in-
dustries were presented by representatives of Argentina, Bolivia, Brasil,
Chile, Colombia, Costa Rica, Dominican Republic, Guyana, Haiti, Peru, and
Uruguay.
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Papers presented dy INIDO consultants included the following:

1.

2.

3.

4.

50

Import of New Technology on the Development of the Fertiliser
Industry in Latin America - Mr. A.B. Phillips, National
Fertilizer Developmunt Center, Tennessee Valley Authority,
Muscle Shoals, Alabama, USA

Review of Pesticides and Their Formulatior - Mr. M. Adham,
Velsicol Chemical Corporation, Beirut, Lebanon

Wet-Process Phosphoric Acid as a Basic Fertilizer Ingredient in
International Trade - Mr. Albert M. Close, PFertilisantes Fosfatados

Mexicanos, S.A., Sao Paula, Sao Paulo, Brasil

The Fertilizoer and Posticide Industries in Latin Amerioa -
Mr. Roberto Petipas, U.N. Economic Commission for Latin Americs,
Santiago, Chile

FAO's Fertiliser Programme - Mr. Juan Ignacio de la Vega, PO
Fertiliser Programme, Rio de Janeiro.
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11, Recommendations

1. Teking note of the analysis of the UNIDDO document "Preliminary Survey
of the Pertiliser Situation in Selected Countries in Latin America -
Availability of Raw Materials, Deacription of Production Facilities and
Histrorical and Projeoted Supply and Demand" from which it was seen that
statistical tables contained therein required more detailed information;

Connidering that among the Latin American rountries thore coes not evist, as
yet uniformity in the criteria use’ in the compilation of statistios on

fertilisors and agrinultural chemicanls;
Re commendeds

That Latin Amerioan countries should adopt a uniform system for the pre=-
paration of statistics on a calendar year basis.

2. Considering again the above eferred INIDO document, it was recommended
that Latin American countries represonted at this Nseting be requested to
send to UNIDO as soon as possible information ooncerning fertiliserr in
order that the document may be up-dated.

3. Considering the WNIDO document "Preliminary Survey of the Pertiliser
Situation in Selected Countries in Latin America - Availability of Raw
Materials, Desoription of Production Pacilities and Historical and Projected
Supply and Demand” from which it was noted that statistical tables ocontained
therein required more detailed information;

Considering that delegates from Latin American ocustries attending the
Meeting have agroed to take necessary measures for revising the statistical
tables contained in this documont;

Considering that these delegates understand that identical measures should
be taken by Latin Ameriocan countries which, although invited, were not
present at the Meoting;

Reoommended:

That UNIDO contact the oountries which, although invited, were not represented
at the Meeting in order to obtain from them fertiliser statistios that
may help in the completion of information contained in the UNIDO document.

4. The detailed exposition made by several delegates presont at the
Meeting concerned the diffioculties existing in their countrics relative to
establishment of better conditions for the expansion of fertiliser oonsumption;
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Among the more significant impediments to the acquisition of fertilisers
at reasonable prices has been the small credit facilities given by

suppliers;

It was therefore recommended that Latin American oountries and intermational
organizations concerned with the sul ject colaborate more in order to obtain
better financial opportunitiee that will permit such ~ountries to buy
fertilizers at reduced prices.

5. Considering that thc Government of the Argentine Republic is seriowsly
concerned about the cancellation of certain exports of agricultural products
due to the presance of pesticides residues highor than those estabdlished

by the importing countries and by tho Comissto Codex de Alimentacao:

Cosidering that the cdelegntion from Argentina understands that the factors
causing a higher or smaller rite of residue quantities are: climate,
ovolutionary cycle of pests, quantities ~ppiied, number of appliortions mado,
length of storage, etc., all of them different, according to the various

eoologic gones;

Considering that, consequently, it is most necessary that studies made on
pesticides residual effects be made in the same area of applioation or
in consvltation with them;

Considering that such effects cause prejudice to human and animal health,
affecting the marketing of agricultural products to different ocowntries;

Recommended:

That UNIDO should suggest that the countries produoing posiicides study
analytically, in their application zones, the residual effects of products
recommended by the industries, nover losipg sight of the prosibilities of the
users producing their crops within the tolerance limits set by tho legis-
lation of importing countries and/or by the Comimsao Codes de Alimentacao.

6. The difficulties experienced in exports from Latin American countries,
especially of rattlc products, that have been caused by the very narrow
limits imposed by the importing countries concerning the residue levels of
pesticides were considered;

For the cconomy of the countties affected, the export of such products
constitutes an important part of their foreign exchanges income;

Considering, as w&1l, that concerning the toxic e¢ffect of ohemical residues
mammalian tissues there is no research accuratc onough to determine these

logsesn:




Recommended:

That the governments of Latin American countries take part in intermational
committees dedicated to this subject with a view to make possidle at their
level, studies of such tolerances, enabling them to reach an understanmding
with the importing country tc stipulate the levels acceptod as normal or
justifiable of pesticide residues in foods.

7. Considering that in many Latin Asericam coudtries there is insufficient
market for posticides to justify the installation of production plants;

Considering that although a country may have a market large enowgh to
justify the establishment of an agro-chemical industry, »ut which in reality
would almso require products that may not be produced in the same facilities;

Considering that in the pesticido field there cxists a great invemmistamey in
the application of agriculture chemicals either for lack of acoeptance or
because pests often develop a strong resistance to such produwcts;

Rooommendod:

That before constructing plants for technical grade products and dasic raw
materials for the pesticide industry, careful analyscs be mads of the

market in its various aspects, always koeping in mind the experience of
organisations which, after having sot their positiona in the markot, hawve
been forced to diversify their production into products othor than pesticides.

8. Comsidering the meed for developing fertiliser comsumption i Latia
American in order to gensrate a greater eoomomic progress through
increased agricultrual productivity;

Considering that in many instances no technical information is availadle
concerning the installation of industries for fertiliser productiom;

Recommended:

That the international organisations concerned with research ia fertiliser
tochnology enlarge their technical assistance to these cowmtiries ia their
ficld of speciality, a= well as in the preparation of progremmes designed
to increase fertiliser consumption.

9. Some Latin American countries have conditions suitable for the
installation of facilities for fertiliser production;

Considering their concern with the fact that these products should be swpplied
to farmers it low costs;




Recommendeds

That upon examination by the international organisations of projects for
the installation of 2 fertilizer industry they should alwnys include a
study of raw materials 2nd finished products transportation in order to
facilitate reaching better decigiona concerning thc location of these

units.

10. The need to enlarge the information nctwork on the fertiliser industry

as a means of improving exchanpe of information on investmont is NCCeIBATY;

Considering that the institution of 2 systematic procedure which will make
possible the perivdic up-dating of statistical data connected with this
sector constitutcs a measure that may facilitate the implantation of

projects in thesc countries;
Recommendcds

That the governments ~f latin Amerioca try to furnish pariodically information
to INIDO on the development of fertiliser pro jects so that it can maintain

a centre of information on the subject.

11. Latin Anerican countries wish to enlarge their economies through the
introduction of better prospects for progress in their agricultural and

industrial sectors;

Considering that the complete development of 2 country, either in terms

of natural or human resources, constitues a national objective;

Considering that commercial organisations could make their contribution
by offering their technical and financial assistance for the development of
the country in vhich they are operating;

Recommendeds

That all fertiliser and pesticide manufacturcrs here represented give
special attention to the socio—economic stiuation of the agricultural
sector of the developing countries, as well as encourag their associates
(airectors, managers, executives, and experts) to jdentify themselves with
the agronomic community in order to understand better their problems and
aspirations, thus promoting 2 more sersatile interest in industry and
agriculturec.

12. The need for some Latin American countries for promoting by seversl
means the expansion of fertilizer consusption in order to attain higher
rates of productivity in the agriculture sector was emphasised;
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Considering that the experience already obtained by FAO in Brazil, as well

as in other countries, in setting out programmes of research and demonstration
on fertiliszer application through the colaboration of private and official
organizations and the support of the Advisory Committee of the Indternational
Fertilizer Industry;

Recommended:

That the governmente of Latin American countriee study the possibility of
creating adequate oonditions for tho establiehment of the Fertiliser
Programme FAO/FFHC in accordance with their epecial oonditions.

1). The great interest demonstrated at this Meeting in the work that is
being carried out by the Control of Pestioides Residues established at the
Biological Inetitute of Sao Paulo, Braeil, with the co-operation of FAO
woe noted;

Considering the con ern expreesed by delegatss of some Latin American
countriee ooncerning problems they are facing in the exportation of oattle
porducts;

Re oou-ndid:

That FAO extend this type of assietance to other Latin American oountriss
in order to increase tho possibilities of installing laboratories for the
control of toxic residues.

14. Ielegates from Latin American countrise present at the Moeting ap-
praised the usefulnees of the training oourses on peetioidcs organised by
UNIDO and ocarricd out at the University of Syraouse in the Unitsd States;

Considering that experte from Latin American oountriss have more training
and experience in the pesticide field;

Recommended;

That INIDO continue in the coming years to support the execution of seminars
on pesticides at the University of Syracuse or slsevhere, 80 as to allow

& groater number of Latin American countries to benefit from this treining,
eetablishing a continuity, from Year to year, in the study of the speoific
problems of each mation,

15. In this Neoting the courses on f.rﬁ:nuu carr‘ed out at Musole Shoals
by the Tennessee Valley Authority, usually sponsored by USAID, were appreised;

Considering that expe.-ts from Latin American countries need to obtain more
oxperience in the fertiliser seotion;




Recommendeds

That the governments of Latin American countries exert all efforts in order
that these courses may allow a larger number of countries to benefit from
then, requesting that TVA continue to render such valuable assistance in

the years to come.

16. Considering that through the many convorsations held on fertiligers
the delegates from Latin American couniries were able to solve some

problems thati have affected the development of the industrial sec'cry

Considering that among these problems the need for central and up-to-date

information on demand, producti*n, prices, and others are outstanding;

Considering the isolated cheracter of efforts made by some oountries
regerdings
- exploration of natural reserves
- selection and adaptions of technology for the development of
production
- access to the internntional market of raw materials, finidhed and

intermediate products;

Considering the inadequacy of efforts made up to the present, in terms of

complementation and commercialization of such products;

Considering that exports destined for the international market require
the intergrated efforts of all countries, and in view of the growing

influence of the international producers associntions;
Recommendeds

That governments of Latin American ocountries consider the viavility of
promoting the formation of a group, on a regional basis, in vhiok

fortiliger manufacturers participate and that ECLA '(Economic

Commisgion for Latin America) toke the necessary initiative to achieve
this objective.

17. The fertilizers and pesticides industries developed towards the
production of highly concentrated products that may affeot the micro~-
biology of the soilj

14

Coneidering that, so far, there is not definite technical informatior on
the subject;




Recommendeds

That the fertiligzer and pesticide industries keep their agronomic ecxperts
alert concerning these aspacts and report on the effects of intensive use
of fertilizers and pesticides on soil life and that FAO undertake studics
on the intensive use of fortiligers and pesticides and their effects on the
soil life in order to preserve and imp'rove its fertility.
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TII. AGENDA

16 November

Morning Session Registration
Presentation of the meeting
Inaugural address
Plection of Chairman and Vice-Chairman
mlection of rapporteurs
Address of thc Cheirman
Approval of agenda
Status of Fertiliser and Pesticide Indusiries
in Latin America
U.N. Dconomic Commiseion for Latin Amurica
(Also Preliminary Survey nf the Pertiliser
Situation in Selected countries of Latin
Americs - background paper prepared by UNIDO)

Afternoon Session Report from Argentina
Report from Bolive
Report from Brazil
Addressos of rapportours

il November

Norning Session Report from Chile
Paper on Pesticides
Report from Colombia
Report from Costa Rica

Afternoon Session Report from Dominican Republic
Report from Teucdor (Speaker not pm.nt)
Report from Guyans
Report from Haiti

ovember
Morning Session Import of New Technology on the Development

of thc Fertiliser Industry in Latin Americe

Report from Peru

o | | ,




Afternoon Session

A2 Noveaber

Morning Session

Afternoon Session

ovember
Noming Session

Afternoon Session

Report from Uruguey
Report from Venosuela (Speaker not present)
Summary of country reports

Wet-Procoss Phosphorio Acid as & Basic Perti-
liser Ingredient in Intemational Trede

Departure for Be fort Roxo
Visit to Bayer's factory

Lunch at Bayer

General revicow, discussions, recommendations
end report

Closing remarks. Inforwmal discwssioms.
Closing speech.
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Ve ADDRESSES TO THE MEETING Address by the General Director of the Re-~
search and Txperiments Office, Mr. Roberto

Meirelles de Niranda, representing the Mini-
ster of Agrirulture in the closing solemnity
of the Meeting.

Gentlemen;

I heve the honour of representing His "xcellency the Minister of Agriculture,
Professor Luiz Fernando Cirne Lima, in the closing solemnity of thig Meeting. I
wish to congratulate the Ministry of Agriculture for the conduct of the Meeting
and the importance it Tepresents to the activities connected with agriculture in
Brazil and in tre countries of Latin America.

The participation of international expe.ts in this meeting suggests some con-
sideration of the remarkable eévolution in the Brazilian market for fertilizers
and agriculture protcctive chemicals.

It is valid to say that along with the expansion of financial resources to
sell fertilizers to farmers, the Government reinforced the FUNFERTIL operations.
This fund is destined to absordb the financial costs of the operationa, thus
reducing fertiligzer prices for consumers.

These measures, along with the policy of securing minimum prices for rural
products and grater support by the Government Authorities for a credit policy
for agricultrue, either in purchasing or in marketing, were translated into
greater confidencc of the farmers in the intensified use of modern inputs. Here
we remind you that in about three years the Brazilian markect has doubled in t~wmg
of NPK. In this respect, the importance of the rescarch measures in the Brazjl-
ian Agriculture should be str ssed. This rescarch indicated the fertilizers and
crop production chemicals nceded and made available to farmers a prompt analysis
of the soil threugh a network of 20 laboratories. This network analysed, just
last year over 300,000 samples across the country.

The fertilizer market outlook in Brazil is improving and the national industry
will be able to attend trhe requiremeants, producing at competitive levels with
foreign products when supported by an infrastructure capable of assuring the
distribution of the products.

Regarding input prices for the farmer, it is neceasary to mention that a

viry clear and definite position on the part of the Brazilian Government exists.,

Apart from the need to intensify,morc and more, the modern technology in the field,

it is imperative that the costs of agricultural chemicals, as wcll as fertilizers,
be reduced.
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Whaet hes becen observed and attempted to be correoted is that agrioulture
prices are being raised at a rvoh lower rate than prioes in general. And this is
a situation that has to be altored, in e oountry like Bragil, where agriculture
absorbs about 507 of the labour, oontributes approximately 224 of the bulk
domestic products and is responsible for over 704 of the exports.

One way to strengthen the agrioulture seotor, of such importanoe to the
national eoonomy is, no doubt, to reduce the input costs, in order to make them

more accessible to the famers.

Concerning agricultural chemicals, the Government is attentive to the residue
problem, trying to maintain it at nermissible levels by adopting prectioes of
correct application in agrioulture and in oattle breeding. The Ministry of
Agriculture is administering the laws and rules on the subjeet in order to keep
pace with the technical evolution and the Government's agricul ture polioy.

On the other hand, the Government adopts measures to stimulate the national
production of agricultural ohemioals by not favouring the importation of produots
similar to the ones produoced looally by Brazilian firms or that oontain a low
percentage of active igredients.

This picture, gentlemen, demonstrates that Brasil has been enoouraging its
rural producers to inorease their productivity by utilising better technology.
At present, the Brazilian Government is engaged in a large oampaign of incentives
to agricultural productivity and, thanks to progpt acceptanoe by farmers, oan
here be said to have had ocomplete suooess.

This campaign, besed on research, rural extension and agrioulture oredit,
will bdbring, no doudbt, a vigorous incentive to the oonsumption of protective
chemicals and fertilizers.

This, gentlemen, is the position that His Cxoellenoy, the Minister of Agri-
culture wished to transmit to all participants of this meeting. For health
reasons, he wag not able to be present. The honour of representing him, fell on
me to express his satisfaction for the presence, in Brazil, of such renowned experts
and to oxt;nd bis wish that the work of this meeting will be fruitful to the Latin
American ngrioul;urq.

To everyone, my thanks.




Acress " the President-=Director of the

Assoriagho acioial para Difusao de

A os (ADA), Jos$ Drummond CGongrlves,
after oing alected Chairman of the

Tlceotineg.

Dr. Lviz de Iivmlhacs Toiello, represeniniive of the Ilinister of Ind-styy and
Commercc, llhrers Vinicing Protii de Viernos, Vr. Edvardo Alherind, nermancnl
felemnie of the United Totions in Mragil, Dr. . . Vertzhose cf the Uaited
Mationa Idvstrinl Developmeat Or~uaiz~tion, Nelemtes of lhe eomniries represontod

i1 thie Seminwe, Berzilian cvmerts, Goatlement

Teononic coveieonment is the nyocess M chich n “ttempl is mhde to increare,

i1 a ecoastant 'my, thE "ner crplta income of the popnlation.
Y T P P

Alonwr vith this proecas (one afiretora) mocificntionas that 1il) ~ffect 2ith

more ov less ivtennily nl) econromic sectlors.

Althonsh in the mnjority of the «ises ' this devolopment his heen evperie
ence® more sncete 1ooly in the 3acrateia) Tield, it is nccessary to say that to

;grienitare in vivet 0 role of importrnoe alsoe and of a fracdamental notnre.

01 the othce hand, ‘v 'morr thnt the comntries finaneinl statins, i scveral
phases of the devclonment, urescate ~lso 28 ~ characteristic, the -on-entratiom
of laboor i Taraiar wetivities ~ad, since these activities arc responaihle for
the formatio: of & wrcaiter part of the income, it is only matural that for their
ccononie inprovement “ctier condiiions i1 this most importaat sector mist
crist, To this mcctor is ~iven M™uadametal work that, once completcd, 1ill promoto

the nosaihilities ol self-generati g developuent.

Horvever, the ianhility of arrimliure, in many instoaces, to perform its

fetion may ~ovose 0 halt 1o the worh neressiry 1o ecnnomic progress.

Goneraily the "»ricritvre scctor teads to las hehind othor sestors, sinoce
its prodvets arc developed thveorsh o slor process of ndaptation to the ~rovine
demnnd represented T v the reqrivements ol donestic ‘onsimption and the generation

of foreim cvrrenecy throuvsh exporti.

The ~ro th r~tc of domestis conmimption tends to expoand sisnificatively in
initin) Developnent si~-ee, thim “einr o rcsvlt of demogr-phic expansion and

o -~ elasticity of cden~nd., At the same tine, the groving indnstrinal sector




ogins to depend on 7groing quantities of r— mnterials needec, as':ins from the
omtry o larser importing capasity thet depends on the importation of primnry

rodncts, tha demand for rhich in the intevmational market is rather inelastioc,

Prooreoss in the aoricultrre production may he achieved throngh the larger

tilisation of the soil, 1@‘-),_01,1_‘1' ~ad capital or also throwgh increases in pro-
ictivity. Increases in productivity depends, ahove all, on the use of improvec

geeds, hetter oultivation teckmiques, fertilizers, prote “tive chemicals, etc.

The comntry's a'mrcness of this financial truth turns this vor!: into one of
preat importance, recommised Ly all ~overnments nnd induvstries, ..ad places this

sactor in the primary position it deacwves.

This meetiny is the result of » recommendation made ~t n Symposium in Athens,
hen the WINO decidec to assume the responsihility of promotine periodic meeiinma,
hat vould study national progrommes of svpply nnd demrnd for fertilisers nnd
nsecticidos, thus attemptiny to ~rente “etter perspectives for the development of
he industriecs prodrecinz these izputs.

It 'ms, therefore, ith the interest of promoting this analysis in Latin
merics, that this org-nisation of the United 'atious, in cooneration 'ith the
linistry of Indumtry ~nd Comucrce of Draszil, cstablished thc hasis for concnotine
his Scminar, vhich Ybrought to our contry a healthy feelinz of patriotism.

The ~overnment ~ad private entiiies hnave joined forces and the hasic conditions
or the course of this meetins (ere immedintely estahlished, leaving everybody
xpertont with anxiety for the hexi;inz of the vor!.,

Hot, @ are together here trying to Jedicate our enthusiasm, our professional
aparity and ovr goodrill to the examination of napers that 1111 bhe presented hy
he dclegrtes, so th:at at the en i1l he Torm:lnted a résuné of the prohlems
f the Latin America region, reaching, e expect, a formulation of general re-
ommenc.iions for the nations represented here, thus complying vith UNIDO's
1je~tives,

I accept, ns a1 imposing responsihility, the office of Chairman of this
eminar nnd 'ril) try to a:t i1 accordance 1ith the importance of the initiative,
oing everythins possible to achieve the dbjectives of the organisations that

e spongsored it,

I conclnde hy wishing, in the inme of the Associngro Nanioma’ para Difusao
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Ce 'mhos, an entitv thnt represcats the majority of the fertiliger producers in
Dragil, and vhich I 2m represcating here, to ielcome all present vith gooc rrishes
for o happy siry amoag 8. I lone these 'ords ropresent the enthusiocsm feli in

Jragil Tor Meinw the host to delemies from .aeishdorriig romntrics that have come

to devote otteation to the ind strin) prosross of the foertiliger and iuseciicicde

scctors nad to the ~arim-itare oxprmsion motivated ty this dovelopment.




Inavgurel speeoh by Mr. Luis Nagelhaes
Botelho, General Officer of the
Ministry of Industry and Ccmmeroe,
repreeenting the Minister, Marcus
Vinicius Pratini de Moraes at the
International Fertilizer Seminar.

Centlemen,

It is a great satisfacticn for us to open in the name of his Excellenoy the
Minister of Industry and Commerce, Mr. Marcns Vinicius Pratini de Moraes, the
work of this Seminar, the objective of whioh is to discuss the problems relative
to the fertiliger and pesticide situation in Latin America.

Our satisfaction is even greater, sinoe the honour was hestoved on 3ragil of
being the host to this conclave and reneiving the delegates of several nations
of the Latin America rontinent, with vhich our oowntry has always had a fraternal
friendship and mrtual respect.

At this opportunity, we wish to emphasize the importance given hy the Brasi-
lian Government, through its entities, to the subjects that will oonstitute the
themes of the work and discussions that will take place here. From them we will
draw conclusions that will, no doubt, he of real value for the solutions searched
by our countries in such important seotors of the cconomic activity.

We consider as a specific point the understanding that the incentive to
apriculture productivity is a fundamental instrument of development, through whioh
the equilibrium and integration between the rural and urban activities will be
attainc 4. The attainment of this objective depends, in great part, on the intensive
utilization of fertiligers in order to be able to achieve maximum return from the
soil,

For thie roason, among the great objectives of the eoonomic development
policy of the country, is included the expansion of our production capacity of
basic nutrients, along with protective chemicals and pesticides, witl! constant
attention to procurement at low costs so as to make their application attractive
and rewarding in the domestio agriovlture.

It was considering this sucoession of ideas that the Brasilian Qovernment
decided, as from 1954, to create an organization speoifically in charge of the
promotion and development of the chemical industries in the noimtry, including
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the fortiliger and pesticide industries, by creating fiscal, credit, exchange and
tariff incentives that were simultaneously instituted for this purpose.

Thie werk 1ms given to the Exe-utive Group of Chemical Industries - GEIQUIM -
of the Ministry of Industry and Commerce, which, since them, has becen coordinating
the application of such incentives, making possinle a radioal transformation in
the structure of the fertilizer mupply to the DNrazilian agriculture.

The work carricd out by the Associagao Nacional para Difusao de Adudos and

by the producers and commercial firms to stimulate the growing consusption should
also be mentioned. This ioint nction resulted in nn extraordinory expansion of

our domestic market.

Ending these brief remarks, we wish to elcome the participants of this meeting
and thank WNIDO and the other oentities that made possible the realisation of
this conclave, the work of which will be of great value to the progress of the
industry and agriculture of the country.




H.COM‘mm

Mr. Chairman, Ladics and Gentlemen,
At the conclusicr. of owr neeting, it is my privilege to say a few words.

Our thanks arc due to Prof. Robert» Weirelles for his presence in this
closing meeting.

I wish to, first of ali, thank the Government of Brasil and the Ministry of
Industry and Commeroe for the exocellent arrangements made for the meeting. The
efforts of Dr. Tangari in this connection is greatly appreciated. To yow,

Mr. Chairman, to the Vice-Chairman and the Rapporteur, should he given full

crodit for the sucoessful execution of the meeting. Our special thanks are duwe to
Mr. Petitpas from ECLA, Dr. Yates, Dr. Goodwin and Dr. Prasard from the FAO s.r.
project for attending and contridv’ ing to thias meeting and to the representative

of FAO in the FFIC ocampaisns. To the Consultants to URIDO, Dr. Philips, Dr. Zweig,
Dr. Prul Hoffman and Dr. Close, I say we appreciate your cooperation. Dr. Albertal,
W'DP residont represcntative and Dr. Bonini, assisted us very much in all our
efforts. But for Dr. Bonini's efforts, the meeting wonld not have cven taken place.

I hope that the participants to this mecting from the different countries of
L.A. and from the host countiry and all the observers have gained somec insight
into the problems of the fertiliser and pesticides industries and could loarn
#ome lesaons from each othor's cxperience. Our thanks are due to each of them.
It is hoped that UNIDO and the participanmts will continue the conta-~ts established
here and the countries of L.A. will ho ablec to activate their efforts in getting
the required assistanoce from WIDD, as and when necessary.

He have secn the excellent vork done by all members of Mr. Tangari's teas,
thc interpreters and secretarics. The help and assistance of Dr. Luis to maay
participants is greatly appreciated.

Ye have enjoyed thc atmosphere of this heautiful city and the hospitality
of the Bragilian people and the industry. The visit of participants to the
Bayer projoct was highly appreciated.

1 wish all of you now a pleasant returm to your home coumtries and t0 yewr
responsible duties. Thank you Mr. Chairwan.




by

A.B. Pnillips, Assistant Manager

Office of Agricultural and Chemical Development
Tennessee Valley Authority
Muscle Shoals, Alabama, USA

It is natursl and wise [or & country in the early stages of developing
a viable fertilizer industry for eupport of needed expamsion in its agrioul-
tural base to look around at what tlhe rest of the world has done and profit
from this experience. Many Latin American countries are in this position.
They have roached the point that the need for higher quality fertilizers
in increasing quantities is apparent. They find that the search for the
optimum in providing those needs it indeed a complicated process that
involves consideration cf many factors. Because of vast differences that
exist, it is dangerous to assume that the optimum can be achieved by simple
transfer of technology from one country to the next without careful
consideration of these differences. Yet optimization is essential because
even when the resouroe base is large, capital is usually limited and there

is always severe competition for this capital for other phases of
development.

Many deciwions must be made in structuring projecte that will
fit into an optimum vattarn for u fertilizer industry. Some of them are
the scale of the operation, whether the higher analysis fertilizer made
possible by newer technology will be advantageous, whether the import of




cervain interacdiates s pfa:fernblc, ani what proccess routes should te
cousidered. Also, the pczsible effect of rew rortilizers buing Ceveloped
zust be taken into considerstion in present pusnning. Toe task uaif;ned
to this peper is to éiscuss in & gensral wvay soue cf the factors that
nust ‘be takea into considzration in arrlving ai these deci;ions. It
cannot make the decigious, of course, because they cas be made only after

intersive study of locali situstionas.

M:e iffect of Scals

'L‘ao" question of how large to build a project i_s foremost in the
planning proc;sl. Auy engineer vho is to become involved in chesical
processing 'iocu eerly in the course of his education that the invest-
zent cost in processing plants ver unit of capecity generally d.ocrnu"u
s the cq;.cuar of the vlant increases. Thus, from th.e puint of view of
10w unit inveatment cost thers is a&a incentive to inarease the size of
plants %0 the greatest extent pouﬁilo.

“he ;onc:;;l ™le ror <ue relatiouahip detween Lnvestusat cost and
capecity is that the inveswxat cost increeses exponencially es the 0.6
pover of the 3opasiiy. 4 study by Guthrie (1) attesta the validity of
t2is old rule of thumb, fiving date that aversges 0.64 for 54 erent
creaical process plunts. YKowever, the range varied vilely frow V.A0 to
0.83, 30 the aversge is not very useful. These relatiorships for
specific procaszes of interest to the fertiliszer indusiry s'e availabls.
A corveniest so=pilaticn aay bde found in a sapual published by the United
¥aticos Industrial Develcyment Organization (WIM) 1 1967 {2). Seversl




ci' these are reproiuc

e cnarts, Tigures Il and 2. They were pre-

pared with the se-wuption tiat the planls would ba lozated on tae Gulf

Coast of the United Stetes of Aserica and cover only "battery limits”

costs. Since they vere tased on costs that prevailed in ebout 19€k, they
: v . Y/

are swojeet to on escelation factor of abouc l.2.”

The relationship ol investrert ccst to size is subject to influence
by new techrology wod the stute of davelep wid s the given process. The
impacs of new techndolozy g etev most wfuem in the avaiiavility of lerger
size unite which pemﬁt tLo owpeusicn of capacity in A sinpgle train
rether thar the genarally wose expensive cpiicn of mult.*.-.traiu design.

The most draxatic example of this in the fextilizer industry o course

is the adaptetion of the centrifugal compressor io ammounla syuthesis plants
tut into practice during the pasi few years. Use of those ccmpressors made
possitle the deslyn of muck lorger sipgle-iratin plauiis tuan wer2 possible
witn compressorc of the reciprocating tyse. They rsequirs laes® rlcor

cpace ard piping ari o not introduce oil iuvo the ges stream. The éi’fcct
cn inveciment cost can e sedn clearly in figure & 1u ine Tor: of a bresk
in the curve st choul 400 tons per day, vhe size nf waich centrifugul
compressnes besoe Jeasibli.  Work i under W Lo adant :e:‘.tri:‘uga).
roupraa.crs to sraller size plents.

Other important mehrclogical udvanies alse L been made 0 reduce
the cost wpd irgrove the efficiency of ammonls plepts. Thete :'.r..c}w:@c
{wproved agents and slmplar systems for cas pur! fication and arrangerenis

for o large increace irn heat recovery (3).

T e S e,

_1,/ Caleulatnd Trca Cnemical Envineerine index fcr Plant Costs.
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Tecf.;nical breaklircuzns and process refinements 2460 have permitted
larre-scale single-trsin phospherie acid planis. Sut their develcpuent
has teken place over a longer pericd of time, as shown in the following

tesulation.

_ Cepacity of larzest single-
Period Tviz plent trein plant - tous P0g/duy

1320 - 2931 ¥ultipvle reactor L
532 - 155 ¥aitinle roacior 100
155 = 1901 Mmltiple resctor 2-u
1962 = 1605 nmle reactor 250
1985 . $izple reuncuor 1,00

The post inportest dzvelopmeais conirivuting o the feasioility and
resulting ecozony of large singie-train phosphoric acid plants were
imroved single-unit reactor systems. and the very large tilting pan
filters. The large rumber cf wai-Irocess t«cid plants built in recont .
years lpeéded these develcpmenis &nd lent the 2cnfidence n2eded TO pusi
the waxinum size units higher. |
Arothes fariilizer process influenced coasldersbly by detter iech-
nology that has permitted oconomy of siza ir uree aanwfacture. Tue 2u8%
significant aévancic have been improvements iun the desl7n of reectors to
give better heci removal and contaci betweex reactaat., jevelopments in
paterials of comsiruction to cope with corrcsiun puroblizs, amd refipcnente
of aethods o geparatlon cT reactants Iron prodﬂct. Designs that feature
1nt.ern"41 ‘stripping of reactants have mede OnCe 4hrougs procisses more
attractiva. As a consequence, tha technolocy has advaaced to the extent
that 4he uppar lim't of single-train plant size has been pushed rapidly

upward to about. 1500 tons per day. Investment cost of these very largs

3
~ -
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ants 16 as much ss 50 porceat lower per Lon of capaeity compared to
pisnis of the wonimur size availavle 10 o W Jears 240.
The sxee general rule holds for wore modest projects as for the lerge
cemplexes.  4&n exardie trhat is of io.erest Lo wany is the continuous
smmordetion procczs for producing grerular Sfertilizers usiag a rotary drom
granulator. This prccess, which 7s discuesed in more detali later, lea

to the wide soread of gremuler Jeriliizers throushou? the Tiad ved Stutes

Awring the 1950's and wariy 1860's by providing « route Ty ~al ch zmall

pepufacturers coold sunsly the growing Jemand for nigh-aralysis graauiar

fertilizars in their iocel are.. Sicce ths process was introduced in
about 1850, improvewents in the design of the granulator and accessory
equirzent ard in tecknigues for control of the process have led to at
least a threefold increese in the maximum capacity of a single-train unit.
Iccreasing the scele has suUbstantislly decrossed the investment cont per
uuit of capecity as shown bty the following tabulaction waich glveus veceat
guote=icns for the £.0.t. price of the equipuwent only for three sizes of

lzuts using the TVA contimwous ammoniation process. The eavipmeut
iocludes & rotexy drum acmoniator-grennlater, = dryer, & cooler, ard ail
the accessory eGuipunent necdel for the nlants toi uces not include freight
or arection.

Cepacity,

ons/nr. Zondvreat cost, b 31,080 per t gj.r.
10 149,000 k.9
20 167,000 9.3
3Q 237,000 B 7.3
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Similar sevings in cost per urit cepacity no coudt would be reallsc
4n erection couts ac the Leale of the plent was incrazset.

The ccononle advanidge o® larger plaats dees not stGp, of cowrse,
wlth investmeni cosis. Some of tne opereting coste ars fixed costs in
the sense that they du uct vary with the scale of the cpera&ion.
senerally, labo. costs do not increase in proportion to the size of &

wiant. Indeed, increasing the size of a single-train proceesing vnit

~evoralloid may pot edd eny eprrec! 2 ? {acrorent of izbor costs. Ihe

oane may be seid in many cases for cupervisory nnd ovevnoad costs.

Maintensnce and utillly costs mey not rise in proporticn 1o plant capacity;
depreciation coets and the profit per ton o product needed for e givea
return on investment will decreese because the invesiment per unit of
capaeity is less in 2 larze plant.

The magnitude of opzraviug s&vings vned will be ecarusd as the size
¢f a plant 18 {ncreased must bz studied erref:dly for cach individuad
cese because ~Sde vuriations in letor ané. ra+ meterial euuts from one
couatry o another cause large diffescnc2s in the ra.io < Tixed to vari-
gble costs. However, caaxts epplicevle to +wz sityatio: in the United
States,'showiag the ast’uated varia:ion of zpereing Tout with plent size
inp severel processas involved in rertilizer preduction, ave shown in
figures 3 acd L to sewve 3 exanpies.

As attractive as it may ceex ~c design plgnzs #ov the highest possidle
capacity in order to renieve econuny of scale iz 2 vesiment and operating

costs, extreme caution mst be teken. It is most importent to make sure
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<kat the capacity is zuzporicd vy a reelisvic sssessment of the m=2rket .so
tnat the piant c¢aa be cpei'a.tec'. a1 o noar its design capecity. Ciheraice,
reny of the sae ractors that make it uivantageous to increuse tae size
w11l werz in reverse to cause Ter greator disadvanteges whea too large

a pleat is operased significuntly velow its inticded rate.

The regnitude of these relaticnships can be seen fron an 1llustration
2rou d yes wisubliished study nade in a latin Armerican country. the stuwy
2 qoludes estimation of tne costz &t vericus leveis of operation i two
&l ffercat sizes of amicrie and urca plasnts.

Arzonia plants havir: cepacities of 1,000 and S00 metric tons »er
day were coupared. The cupital costs vere estimated to be $29.7 million
2or <he wo%al corplex of the lerger plant and $i9.8 million for the smaller
one. Tre purchase of LOO ertra tons of cepacity for less than $10 million
ircre:anial cest ayy aprear Lo be eccnomical, bubt obviously it is a loss
if vhe ca.;aci'ty {3 nst used. sesherzora, the majuritly ol vhe loss would
be irn loreije exchonze.

the relationsliiz of upzreting costs to opareiing luvels rér the two
asonii plants is showa in figure 5. A ziudy of thess curves revezls a
starslipg penclty for low cpeseiing lavels. Fuir axacrle, the advaztaze
due to acale of vroiucing 1,800 metric tons por day over §00 waen toth
plaris are op2ruviy ab 160 parcent of capacity (B - A) is absut $& per
<oz. [Eewever, tae disa.i;fz;nuge of producing 527 metric tous per &ey in
+ce 1,007-tor plent (80% o destyn) razher than iu the £CO-ton plant {100%

of 22s1zn) vould be about $13 ,or won (D - 3). If the dexand should drchp
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to 340 tons yer aay (90p of the 6UO-ton plant capacity), the penally i3
operating 205t in the graller plant would be ozly about %1 per ton (C - B),
vut if this qaentity were produced in the 1,000-ton per day plant (54% of
capacity), the cout atfperentisl from 100 percent capaciwy would soar to
825 (E - A) or atout $4-1/é pillion per year.

ﬁgure 6 shows the seme sort of relationchips for the urea conplex.
The cpe*ating cost, *.n the 6CO metric ton per duy plual is about $3 rer
ton wore (P - _A) than in the 9CO0-von por day plant vhen both are oporated
ot full capacity. FHowever, ~<hen only 600 toas per Gay is made in the
~arger plact (67% ol design) , the cost is $5 per ton grester (C - B) tban
in the smaller plant and $8 per ton greater (C -~ A) than when the larger
plant 18 cperated' at 'uli énpa.city_.

Tne rorcao‘ ng exanm...e perves to illustrate the effect that over-
puilding capeciiy can reve on operating budgets. There are other disad-
vectages. In some cases, operating problema or procecsing inafficienclias
sxe encourtered waen Tacilities ure operated. belmr full capaeity. The
"turndown ut.io" of mst plants will act permt operation below & certain
percentage of _uc:ign.

In large sipg™ c-t ~ain azmonia plants the wirimus wurndova %6 asually
sbout 60 percent of des*. za capacity. 1n large urea slants it is in the
order of 50. peccent. Wet-process phc phoric acid piants have little
turndm_ capeciiy end Sust be run on & stop and siu‘t basis, whiech is
quite unéesirable. | |

Ovrerproduction, vhether dua to 1mbil.w 40 turn dovn & plant or's

desire to hold unit costs dovm, cen be disastrous in s conpcti‘un




situaticn when it lecads to unrealistic price cutilng among cozpetiiors
a3 eech tries to capture a lnrgér share of the msrizet. It was the root
of the disaster thai befell the U. S. fertilizer ipdustry in the late
1960'3 when an overoptimistic projection of the rertilizer market lud
to gross overbullding of capacity within the country.

In summary, advances in techrology have created opportunities for
su‘ssténtial ipcreeses in the mevimum size of plants, giving saviags in
Yoti. investment and crorating costs. However, these opportunities can
te abused. Severe risks cen result irom overbullding capacity tefore a
zarzet for a substauntial part of the capacity 1s assured. This is a

lesson that can be learned clearly from experiences ir North America

duriag the past few years.

Figher Ancslysis Fartilizers

Another of thue gueaticns that faces planners of fertilizer produc-
tion is how much emphesis to plece on the grad> of the product. Over
the lorng range, perhaps the nost effcctive cou‘;rl‘buttbn ttat improved
technology has meia tewerd lowering the cost ¢ fertilizer t&¢ the farmer
bhas been in increasing the plant fock conient. Secause of the large
portio;; of the total cost that is {rcurrsd ir hinndling and transporting
*ertilizers, theore sre fev greater cpportunitics to reduce costs than bty

adding more nutrient: per vnit of weight. Tn some countries vhere

facilities for handling and transportiu;;v fertilizers are limiting factors,

the }cnponso to fertilizers is high arnd the nced for greater food
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wn 16 lorge. MHeore, dncrestucs in anralysis may meen t};at 1repor-
tionately grecter amoun.s of putrienis &re ar;plied and the otal benefits
. cay exceed the savings ia handling costs. In couniries depending
lasgely on fmports of Tindshed ?értili:-.ers, {nadcquate port facillties

comevimes linmit the suount of fertilizers uced. Cbviously, higher

d:‘.‘:.lJS.B can help alleviate this provlen.

The avera"e.unmysi.-a of compound fertilizers producsd ia countries
.t 8% are he..v:, rroducers of Jertl lizn'-}a has ipcreascd sharsly. Taese
{nzrzases, showa in :‘.u.\ro 7, for & ld-year pecicd ha.v averaged 3/k to
1-1/2 peroent per year. ‘Ine aversge concentration is nov uboat 40 percent
in coth ‘c.he Unitea Kingdom arnd ia ..k United Statazs. Spe«:ii‘ic techno-~ ' .
legleal impprovements that have <:ont::‘5.‘:n.\te:n to these 1nc*eases in analysis '

re well kpowmn. They began with iuprovements in processes :'.'or :mking Vot

proz&cs acid followed by the devclicpmeny of ccntinuous prosessd sulted w0
large-scalc productios of triple svuer rphos ohis U6, mam.x.g evailable more ti«n
a twoTold increese in anzliysis over aruinary superphosprates. Toe devélop-
ment of the wcanom;;y cor production of dizzaziun phaosthate froc the
troreasing supply of wot-procees sci 4 sdczd egosazsre 1€ paicentage points
o the eialysic. Large baziz producers tiat bad Deen mariellng their
paosphate as 0-Li6-0 732 "uc.ed 16-46-0 DAP to their lige of prcducts. The
chznges in fartilizer use that reu{xlted ¢an be gacn by flgure &, which
shovs the drematic incramse in the production of more corcentrated
phesphate materisls ceamared to cedinary superpboophcte slnce J.sgso..

In pitrogen prcducticn apd ude, .the woat importsnt tecanological

advarces tewerd higher analysis caze first im ths develupzent of axmonium
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The next important sdvance can. 1. . . . soF o0 DowGvmor s la
tzo techuology of producing urea. These, ovar «  ~ .« .7 r2ars, Sove nrle
the cost of urce competitive vith that of ammondum ritrate .~ < <9
another sudatantial increcse in the niirogen content compared to ammoniu:
nitfaic; Betwaen 1955 and 1968, armmonium nitrate production in the United
States imcreased by a fuctor of about 2.5, while mimoniua sulfate shoved
only a modest gain duc to increased byproduct producticn. DBetween 1957
and 1968, urea productiou galued by a fsctor of almost 5.0 4).

Unloubtedly the greatest technological develuracat influezcing the
incrense in aralysir of wixed Tertilizers has been granulatica. Until
satisfactory means for grazulating mixcd fertilizers were developed, it
vas not possible to achleve high analysis vecnuse the naterials ne2icd are
t00 hydroscopic to be used in nongracular fertilizors. Tae much higher
surface area ¢ nonzranuiar forms expcses thest witeriels to rapid atoerp-
tion of mtér frove the atmosphera, casusing czkine in gtorage and wany
prodlems in dfistritution. Tue effect < the praiidce of gramulatior o2
the grads of compoand fortilizer can be seen from exazples in the

following tabulation.
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Greces bafore Crades alter
rrenalavion Eawletion

3.12-12 - 6-2-2h

5410-10 10-20-20

6-8-8 15-15-1%
"ilm'ngo coacent-ation 25% W74

_ The acomomlc advantage of increasing sralysis can ve illustraved by
- data froam &3 uppub;f.sha~1 study wade at. TYA to evaluste proupbctn fr
uwea - ammoniug phosphate, & nev material of excepiionally bigh analysis
- uoder devalupment on & silot-plant scuia. | |

.. In comparing the costs involved 1;; producirg asd dlstributing this
nsterial rather than lower aunslysis mt.ori‘ls, the following Cistﬁh_luo.

‘qoats that are iadepandent of the grnde of the material vere estimated.

4/ton ot satarisl

Btoragn and preparative for sliyuont 1.50

 Dagging ' o y.0o
Transporiaiica . 13.00
Retail &i<trioution | - .38
Total C 221'0

. A sixle calculaticn shaws that these ':':omz. will uri fron edowt $T¢
..per 158 ©f plart food if the total mutrient content (% sat Pglg) ts X0 yer-
cemt to $33 per ton of iutrients 17 the grede is €0 percest. This weuld
leave cobsideradle margia for aa ucrousé 13 production ¢cet to askieve
the higher grade. Novever, 1o this case the estinmated produstion ecocet

mwmum‘nmmotmtrimuuuaaucmw.




I+ truwt be fcaliow, howover, Jlat while To a gereral ruie lacrous-
i, The amalysis OF Certilizerd decreases wholl delvered costs, tliere
are oxeoptiens Lo this ruie. T- letla Anerican connries exceptlions may
geur, For oxEmpiz. wherd tle cost Of copiital wly wagie production of
triple cuperphesi . om exiep: cuAlly Lin &rd ine avuilability of byproducti
sul™uris asid suiteibla tn quastity or quslizy only for ordigary SUDATPAOS~
rhrate way make it evocptionally cheaso Lot Vs nighar coct of diatrib-
Chir g the Codiles Y s Lnnrphonpl aie e e dst Lokt LF1 2% Dy the lower
cout OJ prodaciig Vhas matoslal. Dl cue, W0 siebllanilsty 6F low-coet
fuported ammoriug saliate Lo sumz locat’ sus teras Lo lower the uptinum
grada o fintsred fertilizers when 2il ro.se sre oousidered. In any ease,
11 18 moat femovtant Lo cinsldor the overall &y -tem of nrodueing the
forttlioc.s 4nd ¢lstribvuting thenm in urdcs to Le eble to select the
op .dmus elter .ie.  Cace ~rowcd Lo waken W wahe such evalaation sver &
aafPloleniay long t.ora ipys L0 #ilow om suriaetions that often oceuMy LL
tos avealability and coct of Y opood s - Tial

One 97 the d1ssc untages ol f.e cer rmelveis fevillizer is nhxt 12
“‘he proces:s of reduring the izmpurities that ailute e niirogen, thov-e
prorus &ed pohas. las ompovud, ol.er matrients éssentinl to plamt growth
zay Le rel.cer ¢ el usaled. An ouLvic r exarp.e 1o lhE elinina.ion of
Lhe tocLmiars otsleon, sulfn, when tritis - gerpalsphate 1s uweel Lk
niane J7ooraini. L VhE coo¢ marze, o32tiTon oFf a nuaadber of tho‘

A CPOI LLTI€n L.~ M, 1T 06 elininated t, LiE Shalgl W higner ALAI Y38

- ——

h ]
-‘j T™a iomte, o, Ca, Cu, M3, ic, Mo, and i, ore consileral
alcron:i ienis, .o, g, 8% o arc 3lassified né secuniary outrizats.
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fertiliaers. Unfortunately, ihe reed for sicition of these elcwents 1s
pot OZten vell delineated, even vhere the egriculiure 1s reasopably vell
developel. It should be recognized, also, +het alternative ways of
supnlying sqoondaty 204 micrcnutrie rts might ve a8 bet..er choice thas
relying on low-anal;/sis matsriala.

| In some areas vhere the grade of fertilizers used traditionally 1
1:w, farzers mce siov Lo aseent fertilizers of locreased analysis anc,
for this reason, nanulaclurers are reluctent Lo produce thew. However,
the Nblﬁ.tlb. of uigher eralysis usually are o gr:et tkt it pays W

make every offort 10 educutu farmers to thelr uie.

Izpozy of Intermedjatas

Ascther queastion very tasic ia pleuaing to r}ovidt tre foertiliser
seeds of & scurtry is nov ruch sphesis should be placed on impertation
and hov much should be placeld os uaputscticing ip the aou:;;ry 1tself.
Amoug the many impcrtant faetors ithal e?fert the anaver arc tine avalle-
»iiLty of icdigerous rav macerials, the savunt of [.relgy exchavge
availeble, and the amount of techal *al taleut that is ¢a band or eas Ve
developed.

Ia situation: vhere factors 4o mc’ favor the dwo}.c;a;nf of & Tarie
fertiliser industiry there may b another altermative thet i3 more stires-
tive thas isportirg Jlaished fertilisers. This aiternative is tbe
importisg of 1nmdisus trat vill be wsed to produce finished

fertilisers Vithir the sountry. It aay de the wy to0 viilize limited
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peas O miucy and technical monpiver 10 die the cwrliest strlles
n indcvandent vestilizer supply. It coo avold vwhat
zay bo & premsture cormitwace to the use of mergpirel ludipencus wateriels
wnal would not supPort o Jully deve.cped inductry. IL cun previde a
ottty with a stepwliie apprcach that will pern't the develornent of bouh
the Jirancial and technicai atiliiy reeded for 5 I0lly inlegyeted Indur Sl

Durlny the past Yow yarrs, sdvarces la tecinoloyy heve nace the
ProssEets Uy wnrld L-ade I feriillizer inmterue.iates L TIOOW frasidae.

wolopuant of the teciuology OF vexr largs, oUliclent gluats for the

prcduction of enadnia, phosphoric acid, amd othsr produtis, as diseussed
esariler, has lovereld costs because »f thea econovy of zcale. Loeation of
auch plents near tne soumce of raw materials and water trasspostation has
freatly errancel tha pouitilAtles Prr world trade in lotarmediotes.
Technical advancer in snipring, muinly the deveronuent of 1lar;er vas.els
ALl ore 8f2icient systoms Tor loading 2nd uwblowQing, Live me&ce & COL-
tricuticn. 2130, Constenily improvirng tedunnlegy Ior trta procuction of
Lintsned Tartiilzess Op=eas, ard W1l alntinue ‘0 open, new possiullillies
for vase of luwwouwedlatas wililn the —ecalvlns LauLilry.

a0 of the possiblil._“les Joo fzptilicer intersellstes of lxmedl
imporuecce or thel nay lLave future potontisl sy

1. Asuoanla (83 N)

n

Prospeoric ac.ié (crtho or asuper - 4 to 33% Pg.)s)

Ritrooen soluticas (32 ¢ 379 M)

La

¥

Llerental phospaorus (equivalect tc 2267 1'205)
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§, ALzout: phoifBaces Or o.yphosphates Uilewel to 15-01-0)

G. Aaonits polyphoevosie aciuclons oF sustensioro (13=3+4-0 4o Y4-4 -0
J > >

Liguid wohydunus ¢oxonda Lo wlc cidy vertizicer fatsroedluce et ds
TAYSCUgRdy Proven in iptorsationsl triode. Aller so0s ealy jrovloass,
lerge piants Jocatel et tie suLics 0f low-Tunt &2s PECANCL SO &% Very
Tew eas . frimanu lonoocoon veromls f: onll sxiorlisred end uercoiable.
Inosvenlons ave raias eace 1o owte 2l ploci ag Lo DOrY WalTu i
neln alstribution wailhlo Tte tmeorsics country,  OlOraie CJ .ar/ 2 Granti-
ties of antydrous wmmonta 13 relatively ic.r.;:pom L1ve ard pre:enw' Lo
Q< flficult technical prooliess. awrotia lu, of coarse, tae poisary bullding
wloeyx of &1i Aditsogen fertiilzesr:.

e Lol il 0Bl Gl Vaillge o0 Ligardation rather thar ol
nrcdudtioa of nonlie 13 liat CAYDOLn dlonlie, ¢ byprodact € armc2il
prodacticn, s Ot avalianie Tor tae produce' a0 OF avan. & praticudeeas
use "qi oroduct In zay lasltenors. aLile aTniomntive sources Of CeiIUOK
c‘.igxide gre pos oLede, Loy are wauclly too e n3ive O e atirictive.
Inported Lisoni2 wo Ll be Uaeul M DroGuiiop GibTaC L7010, winodium
nitrute, apl witicgin #6.:1f0ue Jurs toa TIOLb.LLiT ol Lapnund fertilizers
4> Por cirect avnilesticon T4 2isn would be u.ef . Jor mmoniguling phed-

~

soric aclé or siperpnustiate in the productiss 0 corioGh Lertiliiass.

~

in & s-ady zeds last year ey TVA for vhe pgrwe, 1od nvecuational

Ceveloouect, the escnonils of paAuA EAturiog versus loporting »mmuoni

vere compaucd for zeveral couutries, 1eeludins ona Bcuin Azmerican
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Aacaphorie actd 1a the ctarsing point for all pacsuhate Jertilizers
encapt Srdlowly oupe“:‘:.c' “*.:.tr- aad come types of zitric phozphuie. IS
~ay LEe axmSnii ..w‘ 8100 to proGase aanoulum phosphale or wied Ln cLxblna-

cion wiith owner Jeritiiizer matzrisnls to yicld a vice vesiety of cozpound

Stoee phesphoric t.ctd is produeud in sewvir:y) dflwrent corceatiutions

and Cegrees of puslty, poctibililice Tor iupowd woe varmield. Nowsrior, he

r53% €C0n0ICAY 256 srevilent adld yrodiaction is in othh Cora o Le porcent
-~ \ . . - . ’ - A
(.:'2.51 TEFCLALT - CTAle, WCU-BTOCAs: &CL1d ant il in the ooy rconceniiation

thut has thus far fouad a place in ocoan transport. nveu this lLus been

rothor linlted acd 1t mast Do reoogzmBizuai ihat thore are T0Viens sevaliniuyg
to te sulved hofcre 1L teormes ar routine and t-oulle-fooe s.s“ocem trans-
port of a.lydrons raain, Soreadst wiovy thesd problesa Lo thae prasepce
of sciid Lipariiics 1in the ecld ane the Jurtier precipitetizn of 80lids
cuziag endpesut. Taese ereats a Qitficuli protlea of residus deposits in
tee veisGcic. TNy aluo 1adremse Wbe viioodliy of tiie scld &l Lo wine
cx‘;'e:;‘.. 2imdt tSe u.iy to vuch the acld cas T3 Su.--Tn exensle, 12 Liqd
ferilisers. Tam oul.er pvolem 1s tiaw corxcoivounsig o8 Lhe aeid, Tul
1ais cou Be solved, of courre, hy Ry oter seleclic: of catericls of
CORL IS AL .

To@ proolems 1nvolved in trapsorl of wet-picewis acid ate rofaod
vy parificstion ol the at'd by settling or other reLbds, Ly Jelesvion of

the rocx uced ip the tewisotura, or by culetration of the rock. 211 of
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these tend to ineresnie the cost of the ccld, and surification Ly actuiing
leaves a lov-grale sludge that mus: be utiiired Ty sGue neans.  dlovover,
TUM Prograss vas madc ip techni el for vroducizy elecar: wat-pricest
acid duriny the last dux SO sunpLrl 4 grently expaudeld enmnerce 12 Lhe
acd witkin vhe U, J. erd elsouuhers, and progress o Goubt wiil contirus
wita the prespects of enpaadad ovirsen: shipymeat. AlLo, more ecoacz:ical
orriiion rasletiyy cystens o1 scid-cerrylag vwsicls viil be develened
29 Ue expariaerls L& gainad,

Thz developnoat ¢2 wet-[rocess supcrshosohuric acid (70 te e T:JS)
Roids Jomn promise 0 BuVACIALD
Toe gohenss Tor producirz it for the world trade iave yot materialimed.
Traa asid is wede Ly Further consentration of mercnentegrade acic. Slarte
1oy ot atout 63 nwrcant copcaniraticx, scre combicad water 18 removed
foruing polyphcsprates, wilnly jyrophossiate. Tao Tolsehearhutes tard o
B85.03%01 toe impwrities ia tno acld, revoating jreciplitetior.. Eowerer,
e distdvaniajge thnl tecds to counteract this beu it 15 @ sharp li2rease
ip viszoaltly oF ihe wcid. Wailc the viscosity, i slade formaiion,
uﬁ be tuatro.lal somewnat Uy ccotroliiry tiac i- prities {p tas aald, it
Pekably weuil te high cacv=h {n any =vsnr to IroMre hesting of trne seid
to facllitais wloalisng & vessel at = retssncbdle rave. mper acid is . ue
eorsoclve when oriho ectld, bul tha ALflerance prohedly is not arect
eLougi 0 give 1t w2 advantage {m ocean shizreas siace ihe ridk of using
aRytiisg less tham corrosion resistant naterisls would de too sreat.

“he co3t ol clsrifi:ation of 54 percent vei-process acid is St

$5 par nmetric ten of P20sg, and coacentratirg the ciarified acid N-der

Por o%eas shinment ol fhe meld, Mut zoua o2
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B4 har cozelntiavion.  While 4 coasldsrasie meoaat of weteprocess upui
sond s oehiyres Jov o dony Glstuhnles overland ik ohe Untied States, 1t s
wied Sazdst fadlwwlvely iz llfule fordiliser pricuctos whcre tae niliye
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ware At At Tor it Taja €03t of peruwwticd.  Preserily, 1% {d cumpotitive
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hazdiing 18, Lt los been ohipped by rall 2w suored routinely Juo gearn.
poaenlly, Lwo vescols for ocean trauspore hove Lren conutrue.cd 1o SED
Presvacirue for {idustrial use from a lorge nev plunt in Newfoundland.
Plazvs to convert shosphosus o Sacephorice aelc we reletively Lresnsive
and the invastment cost for producing ferliilicers zould be epl iow.

Tae ihirueat of elewental THCI22xUd €3 ain intermediaza arpracet to
be & competiiive aliernitive 1o mon faoturing festilizer-prede TLOSET GUSE
vithin e counviy o imposting fortiileess ‘g S0uUr circ'_-:.;_t-':.r.ce:.so;'.,ord
Jears egd (7). Lowever ) sourply decreasics sullar wSit®s and an cvers
SADTLY Of WeU-ATLeila wCie pavo Cravgaa tals it . cuion. As 2 resulc, ix
3 prodecle that clezantel zhospiorus will uwos £iad a pluce of auy sig-
nificince lo oversens shipueut of fertilizers in *he paxt iC ycars. 1t
T4y later, oul tary fuettrs cicud this pleture. Sem2 of thes= are the
Ulcerieln direction of power ocowls &8 influen:ad %y lneraasing Mvel
¢odts 1 coitrasy O prowi sed acst. refuclug lmiroverast in the tecliwac, ¥y
of' zuciear gemeritlion, 22d thw {mfluecs of Pedliuvion eoutrol ot bypsoauat
sulirie 2cid suply spd on Yhe pocuat o0 vuceplabes used in datury.an

yreduction.

vy

Orher Poleutidl .aterweliciey

Techpologicnl rdvancss cuwring the PR Lo Yonrs rave resultes ip

severes cther [ erlals thet uny warraah Scuciceration 24 fertilizey
toizrxeciates oy verseas sbiprzaz.,  srascntus s BLOCphete solutions
Or #.43ensions niy have rome potentlal. They ars rade by asrosiaticn o

sUPeTpLoiphoric acil ard are shippad and used extensivaly in the U. 8. ag
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oo fntesmodiote in the veoduation of clear liquad urc susypznsic: fertl
Tiasve.  Mooas or profacvion xom ordinury wet-pwocess =ild pave hoea
Sowelepid and will susn Do ip ccimsrciald pruetice. Treoe materials ore

av vedepite o Ligl. concamization (1C-28-0 to 1h-4T-0y, can Do raelily

jcadid and unlocsed by patpd, aud c=n ve nlined and storad Ln -i18 steel,

{
!
|
%
!
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2NnANICE SO YCoacad.

Anothar reluativsa new matoerial that has rors ootoaulinl oo a ferti-

. e 18 s e - PO 1., S MEXI
o -.T'L <& T'.'.:‘\niu-BC L vau\-‘-:'\“;'i .'n’.‘ﬁ--!‘....u-u.ﬁ.h:. :-‘-‘t( ~-;’A tte DR

. P NESOX X4 o~ S T - amt e
s Jes REA R ooiuthlon rrw owidoe constiutticn or Looopartilorn, T
Al GF Looun LL-TRe8, i €oatals @AYy Do wlanm Faideova oy cama

Chae@ U oM demliaedy BL QOO A LA AL TN ke LR TR B ode ST ")

ont e likeny oould we zhiv,ee 1o overcess Lradsport vith Jreates con-
wiaace and loss cost.  Jbs predusclon i sorewhav sionler and thorelore

DAt e loas ecltly turn oandlal dleseorium phosghete, the awmonion
orusihate cokantly Pousd an woold trade.

Soarerac D 1m 6 veesevi® uaterial, eerud £3 & wPior SOdpOneLt
is the L rriuttica ©f grangise fertilisses. It can ke od-grendlaten witlh
vAta Q%8 O5Lar eoaoniy asel woterials Lo proluce & veriNy o Ligh-ime 3
ttf iilzeTa.

SR EvLlaticn of the TAoutii) for lnteraecioces s Lighly v icleut
o a lurge nuaber of Fretascs rasludlng price, safnelsy distancs ALY

mTifPe, 2 4w o fertillacve Zeeled, VAE nuaniidie? rooacs, and ae

réizencus watzrial. avoilapla. T oome &Fe 0 violadle WATALL &) Evaa
U8 & ASYIN Amorica Lzac Lt i 1~p03510de IO 1als veoersliiaticns.

dowever, stolics bive cees purlizhad taat evaivets @ wice sagge of
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alteruitives, insluling lspers X {stersoitates, under sPpesifie eSlaile
tiom. -0t 138luaiag Wien fowsd in latia /meTice (5,6, 7, 8). Toeue
cracad Do wedrul as 3 guite tO Those W3 vish T3 mmke sinilar evaluutiacs

for theirs cwn Sociitions.

Lroists Apaias

Over 113 Mast 4o Gessdas, Wrys distiast systens for Jrovidiag e
lasge variety of adxed fartil!-ar seedtd for the Tarmers have Ceveicpel ia
tae Jrited States. Thess aystexs ale Qvile eisterert. froa exch cibar 1B
aen/ Tospeuis el Are morv P 2288 1B eowpetition with eash other. ™o
Ares tystemn &rei '

1. Co-gramiction of 1mtesastistes 18 muall plaste S Jrekue

womeatmcns gresuiar fartiliser in the grotes needed.

2. Produstios of bleuds 30 the various grrdes Wy wixiag

G.M graseluted imtasasdiated.
S, Sugpiyiag 120 Beeled Kruils 41a 113eid foxm bievded o

madufae.urod iarpely from liguld interzaciates.
mmmormammnmtm elatn & Alecinet sivad-
tage, 80 4t 58 0t SWTPCLIlug AL LaeTe 3 suarimes Scae ecatusion 1a
wying ¥3 wanslate thy U. O. ssperiesce to belp ;lsa Cevelopmsats ia

otleY GOULTLOS .

dalle grawalsr Tortilisers bave Beod kaam uid wed for & locg tize, .
{1t vas oot uatil the early 1950°s et grsavlary rd:unm Sagan to




-53-

SUTARLE early lverized foras {a o large cod lrrevaraldie Wy depiaCe-
woan o7 e pulrerint vrovactsd toox plece Lrn & suractetusly ahoTt Lime.

SIS PSR ) R clanly e aoet importest ORI 0N Wi “.€@ LCIDFOVEDEIT

srasplaeion ~rues an ui:e physical pronerties of 2oy, lazers. It leesere
oI PreveuLe CALLRg o storage aud 1t fucioiietes aletripution s the Jizad.

..

e pecond $IDAR Lol £CIISM for grovtn Wes eCHule. AT iomassd tine coals
wy <llowing the uce Gi vneaper tegradicuts and, es 3is usscd eariier, [
rerad biing e production ot nach Abchse Ny Q.em' el be preauted
wiah cutisfacyody whyasizel prepurtics 1o padvesazsd fuem.

acliest woiadus for masing NOCHLEESOLSE ranulad Prortiiiase ipvolved
Lecbing tuo lpiredicats W cause thrs to grunulate and then 2I7ing he
reovled 0 ;;‘atzwe Lo & acé wvetsr. LHowever, o nack besier methcd s0OB
cvoivaed ip wnich she liguld phbese required oo rrosclation wos vreivced
dnring grencliation Wy Hignly scluble calts Gleeolving in a limited solit
of water &% a R teapersture.  The heat reuLTed Vs grimerated by e
veaction of amreala with avpovpaospoate (oriiuery or ar:pr) and, 4z some

:wlacione, eu-tfaric cr puosphocie seld. e cuealsnl TrASIOTLWICTY
:.m the Crystalitzation 73 erciing mefe ZXucie Wt seLerdaly Wero ST A
3trongds ks wore wada Ty thz «3t apd ary wetadl, ag? L303 dryipg usually
was requiced.  furilamide, 3¢ raw onSerisls .for oL Taanlaticne uire
iess oxpensive vivause o larger pereloa of the pletonin sould te adled
os crasile or sasonlatiug soluticne CORTALE % umOli L, SEEOBAUT AL alinte,
aLS Ures OF. SO ECnTiasuidw of theso. ‘

Vhile several difierent cduptasions of wals rmlsﬂvu nrinci;lc

avoln:, the most vldely used one nas beon & process isveloped by TVa (9).
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noLeh of e Wploal TWAetypa raiulativc pasnt 1d wdovm in figese . Tm

Loitud fracme o4 the TWA process 1a to2 vorary Amua amacaluticeg e PR - - 4
S perPe A3 4 wixer Bila d Feastor and zi.0 prodlas a roo1ir2 weticd
reacda ior the rermailion o wranales wd Qleengogut ©I ALET VEPO .
Cder eqalxeent 41 a wypicas T/ pe plaot incavlen 4 rotary cryed,
velly flaed ddrretiy Ly io er fuel Oil; & POl coOler; serecss O
Jaicrane 2al reedve oo prodn it Jrasiioa of graaules of kg Gecird Hartiele
Sipel a aTUEher 0 rodude Lie sl of WSl MATES FFRLEL, cLaveyiag
souimEsY SO PAwn o unieriited LroLust o b PRTOAR Y 2o L0 BT B

Toaoasiew 2ow LaAtarials Tor he polaees s ardina™y JuTarpicIniste,
comitsines preduves T B2 snite, and wiuc Ly slgho wWeilysis lutermediiateue-
trivis Juperyhcsthalo, wWinLdiva shasabiates, ob phrrharde acid. Nitrogea
18 Bulpaiedl U oamnunia, smissdatae solutions, tal .ften alue sollld
B NG ee PO A LGNLND SLilte2. Porraclue ususdldl b suplicd as e
Piode.  Th caiemla kLl nrmseleting colations acs fed tizeurt. o ez
Cosisd nit wides i poving ted o7 881138 in thy woo0ainndr. ANld v
Ve SLaayed Trex vteve.  Swtiings o Fuecleis sz, refecred 1O a8 o Pre-
.....;"-.;-'33.3mr, 18 Ained RO . RIC ':Lu:‘-.bu‘.’.;t;.' Lo sermalatice. It pevmita
sy doest Lo stedlents end wolows Jwr vl Loanlipative 0f Bt SO
recitioa Thet €00l e pecomicoated $o wha twax.siove preaalutor.

Seme 2o: Sy uacd Sorruiarloss Ton e N coutinudud @ ~.atton
rroseds e sl dn Satle €. The forzulotlon YU 8 RivVES Jrale ey IV
fro0 PLat o LB, G2;8241lng dergedy Lv W3 0L 92 Lszreiicaty at ewsh

leeri10z.  Powewir, s forawilation must provife tiu joupes exLoust OF
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Lolawae ead Reat cf re_".ttit: fur arulation 200 the free Taclek LU
nat axcedd the levels thzl can te fined By Pukcl10d wim Lo w2lé. axd

o oeuaposThate presel. Thr ansusts of .amolls that soa Srdlearily bl

~or:29d with toe prosphale tearediests withour vxcudsive 1068 nre M
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LY AN Lue. ¥l pa PN I‘:goi
Ocaaasry ufzey Sdphats C.. W2
o b LIRS W SN BT 25 0..73
Faasvorie sald Q. S
Mozoastaoniun orypinte Vead

inere dave Lara 200 OF WUre ABIlAWIn picits welag tac TVA coa-
acue sedonlator Bulit 13 we Uaitad Mutes. A typdcal plazt wiuid ieve
& enyenlwy of .é.'-.’::.-;t 15 0 A tves par tawr. It Auld serve an aren LB &
raciud vhoud 130 miles iay NoOU LAk parBape 30,000 tone IxT year, WATAITE
Ciiy b part 0F tie yors.

Sramuation 13 ,"é;-sdtich. 12 geg:rally fiz.lar Flavie 1T Tady Jeres (*)d
=L vwerli. Nuwewar, Per.oult 40l it DC waflirant 12 I0uITvies SuEd T8 tae

U eed YiZglon thwrd 16 41 Arsired that eil of thd .03

%o 4ia wateresoluble
vori. Ke=s 1t 1s reeess: oy w3 limls 4% extant 97 &wnaloulia of suser ;v -
hete <o arutrtlize suay Ves TTA) @ivurt ¢f foer hesiwkTie acld ciasiped
‘oersia. TamBar LZoonirniin euld More welersinstlutie alcalulin Nos-
;-‘_..:a Tu #ulh SaBtl, L.Zieb ..".:,;JJS aredes Ty On LYy U oc-greze . 3 4Rg
umLe was aGarrrolpoaln, el alling sacodle ead DLOALLITIS o PRV 1T 1))
ceis to w.y, v Leat of reattion for gremclutios. Blual o fAS Slizes 814D
=it Do wwed {2 oaditiond Fout. Thy ;rbducu';ncra.l';:; Lave T

sirsical jooportivs Joer ool Grled and sostad with & £34l) amount o olay.
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Awlliar zppreach 10 L pliled foonwtion L TAG cane tuTe of
2aedptare e Vhroacn tlhe 2@ of o Longracclar 1eca of asceasmeniin O
pEATER BT ..-».) I AVLILALlE DUl #oversl £ollrois. Load MAP zay W uced to
vogTade Sorrulatlonrs contalning oraliiay sUOrpid.ghate oF Lo roplage 4t
2atlrely.  Svenii or lamoaiation oo both oy te uaed to supply hest for
srasuisticn. Tuc MAP 1s Druduced Ly cimple rotheds (10, 11, 12) at low

cobL wnd 8ocs 1t Lnve the sroolums associated with ehisping phoszdoric

zald.

In the late 1G50's amotner system was deviauysd that ivaled and ia

Doly aF3ds repliaced the foell granuistlon plaris. Ip this system gram~
lap Iizvercedlates are prowtcad n large plauiis locaied nesr tae aoures

Cf e eteritls rulier tha i Re rara wccas. Those internidistes are

tzen saijzred 49 Bulk to roledd iy £u2ld baik Llunclieg placts clagacacd

thooguacut the Jor iz ervess hdre the meecsials sre stored 4n oulk, ueuslly

Sur ooy & shurt Lesidn, and Liip.y mixed vozuther as rreied to f111 srlers
Tromo fnfdviivel furmern. 'alle L osm2ll postlon of bulk Dlended matestid

is Sogpged for celivesy, 4% 15 usmally dsluvercd {2 Bulk. Tt omy Vo taken
TO e Tang 1o oo bisnder's trusk o ia tihe Curoer's truck. In neio
sozhistliiatud syeians 1t s delivered o tne fiom {3 a nopper thed s daft
&% lthe feirz temmiresily 0 zale 1y convericu® Pos tze farter %o riil dis
Cistridutlons equirmeat. ib mARy cascad the vlco.er ray apnly ohe tiesd va
22 Tiell for the Jamer.  Ho niy &lso tcie soll saipiza, lave them

ecalyzed, and use tae results to recomzend & feriilizatics progrea for

the Tayruar.




Dessuse Yulk dlending plants are simple and inexpemsive, tdey need
not be large to Do jc”itable. Jost plamts scrve ab area having & radive

of oaly 29 %0 0 miles and have outputs ia the range of 2,000 to 5,000
toas por year. There are well ovar 3,000 such plants in the U. 8. They
»ay be oveed by the dasic manufacturer that supplies the imtersediates
or thay may be isdependently owned. It has decn estirated taat they
msrhet about MO percent of the grepular fertilizer produced in the Uaited
States. I1a some local ::eas the proportiou iz =much Mgher.

Nitwrogea izterxediates comacaly used in duik dlending a:e ammoniwm
altrete, emmoniun sulfate, wres, and amcooium phocphate aitrese. M-
paute materials are gramular triple superphospbate, ordizary swperjhos-
phate, and dlammonium phosphate. Kitric phosphate is somstimes weed. |
The wual sourde of potassius §is ooarse or grasular potassium ehloride,
alttough the sulfate scmetimes is wsed. Secoadary or micromutrisats are
sdded in scme areas. .

.. Nants vary in complexity. Soas are very nixpl.g, previdiag erude
mixing equipment acd very little rav material stersge. A desiga fuﬂy
typieal of the better plants {s shova in figure 10

Issoming moterisls ar: mnloaded 13%0 a conveyor axd elevatur .‘aﬁ
transpert t0 seversl intesxwediate starage dirs. Froa these thay are
recovered Wy & motorised shovel and fed to o veighing Jevice. The nw.
rials are veighed batchvise and &rvpped 1iato & rotasy drum mixer. The
ﬂxuﬁnhﬂhthuI“ltoﬁtou, dcpending ca e £is0 of the
Plass. mcMMMoa. ususlly rot much more thas 2 misutes,
mmuommnam.swunuunnum
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to & highwey truck. WRIL micronutricais sre Lowded they may de aadel ia
gragular fors &los, or moferably as a fimely divided dust tc eost e
gruules in the tloid.

3izpler paont Cosizns zre zossible ¥y comdining the functioms of the
ecievators, for example. Many differ:ut ty,es ci uizers are availadle and
sre deseribed 1u tae literaturs (13).

Suik tlcadainz has several advastages. 1% placas cost of the mazufae-
Lirilg process i lorge, e€f l:ect plsate toat 2an La oporated turughout
the year. It shortaens the marsetin craovngl Ty cosdiulng the funcilous
of the uixer and t.c dezler. Salpping avd hanclin, cocts are lovered
for this reaion and becauce the rav materials oras shipped separstely frem
their various sources to vary secr their point of use, rather than deing
detoured through a coxwou wmasufaciuring facility. Tu2 nixer-dealer,
covering oply & small area, ic ¢ioax t0 nud thurafire cal d& More readily
respodsive to th? needs Of his custcuevs, the faraers. The fiaxibility
of the syrtou helys him ucet Lhess ,weul.

he vost s:rious teculell problex assocliatyd wiiy owlk baesulng 13
<he tendency ror ncierials to Decome uuuivel e~ ihay are handlec. 7Unis
segrezstion LAY Cause Wilu viriatlons irn amalirul. irom ¢he part O samle
of the hateh ¢ rrotanr. I TRy Tesult ib very LOor Crop respense ia some
perts Of the arca 2:vitlizad Ly the btatch ard thus lesd 0 customer
1.ssetisfacticn.

Tra primar; cause of sejrezation ir Lleuds is miszatdhing of the

certicle sise of tLe ingredients, ratler than differenses in the shape

wr density. Even tae variations found 1in a reletiively narrov size range
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such a8 6- 10 16-wesk can cause serious scgregation unless edditiomal
procemtions are takeu. Cne precaution that wust be tal~n 1s to avold
dropping either rav materinls or finlsked product Lato coriecal pilce
besruse the larger particles tend to roll to the edge of wweh piles and
2ine particles ascusulsie in the ceater. Tharefcrs, severs cosunlformiiy
can Tresult a8 the materisl 1s recovered from tae edge O W plle. Some
equiprent wsed 1b spresding fertilizers alio re:uits 1o seZregatioa ca the
1sld sccording to sise. If tha carriere of the indiviaual nutriects (r:
ot of the same sizc, there odv.ously will te uoaaniforul .y 40 diswritution
of mutriests. 34quid dixlers such as 0ll or vater may Le helnful in & ulde
ing segregation of mieronutrienis vhea thay are added in finsl, divided form.
Chemtsal incoapatidility also ean be a prodles. Ures and uasmmoniasted
sSuperphosSTiiate ceRact de used ia t.e sade blend Doosuss the wca o treets
vatar of Rydretion from the swper.ncaphate, esucing the rixture %0 Nqum
wet 2l sticky. Xixing szacuiua gitre‘s Azd ures 1 tue vixe blead woild
cause® it t0 De 50 Rydroscopis 1dat the tlend would de uaanageadle.
Amonium phosjplace and triple s perphosphate van te wsad naly 42 they
are vell graxulated and &1 cad the Blemd 1s ot o be storec.

It aas Does sali t':t taa most aogical sciutice o ins Lecblems of
grasulstion (asd balk blending) 1s found iu 1iquid fe—ii-irers. ‘Aile
ihis may be a8 overstatemsat, the truth it comtaias soecusts 2% leest {a
pasi fur tke ranid rise 1a poplarity of liquid slved Zartilisers 1 the
v. 8. Wcahu mMmaMyﬂu. Wile
o0l aumuu are pot mmu. 1t 49 estimed 2hat wse vas 1.0 million
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tons 18 1965, 1.6 milltoa 8 196, and 2.5 nililea 1a 1967 (). Tis
Cuantiy 18 1567 sccousted for adout 12 pervent of all miced fertilisers
consuned.

The asla advamtage of liquid fertiliser that has dees responsidle fer

tals grevth 1s its cemvenionece. It can be lardled W punpe and Deeos 8D o
mistmm of lsber. This 1s a8 injerinat sdvamtace 13 e U. 5. vhore fare
BOor is scaree and axvensive. liguids e act affected Wy Digh Damidity
ﬁ-ﬂmﬁmmumu-w-dm“uu«ﬂu
fertilisers.

e the yreduwer, liouid fertiliser has the advantage el 1t esa Mo
-uwmmmwuumuxu-unm. Comteed
do.utﬂnadnmuﬂnhnﬂo”l.uhuu&uﬂud
SolBLLYy are not eusosded.

The maia disadvantage o 1iquid fertiliser 1a Jov nelysie ompares
0 s0lid fertiliserc, espesially ta“tuﬂﬂtm“.ﬂﬁ“

Asorher disedvamtage 1y thet Aistrilutiss squizeent fer 1iguies 18 " oo
Wéely avalladle smou: farners a0 for selids sad 14 teve 10 Do semoving
mere ocmplex.

Pormlatios of 1iquid utwed fe-.1lisers ...8J% alwape otarte with
camentiun Jhosphate solutions, oither purshased Ly the fersalater or mesw-
festured by hia during e mixiag proee s frou Pavesherie asid and amments.
If he weos an 01ice’y prepared Base sulutien, 3is epereries is simply one
ewnmmmum...'«x:ux‘m. If he weee
osid and ammcala be cperates & "het atx" xm-uumuc.
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dmieal eperstism. A sicted of o oold min pisnt is dowa {n flgwe 11.
Tre xais diffsremte Detvees (his and & Ret min pisat 1 tast tiLe Lot miB
plast vould aeed rrorage for seid and & cveliag syiten 10 remeve 100 Moot
of nautralizaties of th: aeid.

Zacsphate selutions used in the preparetion of iquid fertilisers
usually esstain polyphesitate rother \han eFthephc.plate beewne the fovans
resulte 18 grestar seluwstlity (bemse higher anc. vois) ad Bes the &'l
13 sequester & sertaln answst of impuritie that would ethervise pooeip.:
tats ond camse hamiliag problews. A base selutins having ub sasiyeis of
10300 made Vith vet-prusves superphosyaeric ssid ev 1i-JT-U nade i
therwal (slostrie furnase) superphcspherie eeid 1t weed by codd sia phaste.
solld samseiwn pelypuceshete (13-68-0) may e wed rether \2as o Lase
seluties. It 1s availadle ‘rem WA aperinewslly, Wt is st yoi
availsble frea scamsrcial seouress.

ot ady plasts wwally we swperyhesphorie ssié rotany Hhed e
mtmnmmmuwmudw A 2o Jedwet..
Nowvever, mmhqu“ﬂ&\othﬂn“mﬁwy&m-
pumuwwnwmn.m“o: sk »aid vish aate.

The wousl nitrege: materials fur Mend =iwd furti).onrs G5O WeS °
amnates sitrate (UAT) selutioms containing 2 %o I jervem B. Sl
uwres 15 senetiines weel but 1% 18 mere agousive. e 0 scduttons g%
ontlw Mli"““‘““ﬂ“‘dm
mz.mumwu.mu.mmmu“

62 v €3 poveent Kg0.
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plast wvill male Base -olrticis for a ramber of very sixple cold mix
10%0111%0 PIAZLie OwWhenl DY LD SRRE COMDMRY .

e eholce camornz the turse routes to alxsd farillizers discussad
have oas b6 Bale only alter car:iil study cf he situalicu ie the
coustiy iavolved, aud O elear-ewt seneralizriicrs can ve made. Liq*ud
ro-tillisers Pprooadly wouwsd Bot U wll suited in zany situations viere
#ovp; aPe smALl 43 ludor 13 ehran. The 2peciaiiied ecuipment for
uenLdling end w‘.ut:lw':;ing ltqulds wiull not ve widely avallable ard wouvld
ra 1i1fflewlt o Malstain 1B scee coumtries. Ia:z susceus of Loth 1liquid
fersiiiser weductioa and bLulk Liesdirng of e51ids depcri: peavily om
cood treaspertation system oat esa De depended pon to supply the
saterials needed duiing the sy Zertiliser zeason. Yacilitiss for
teaRapePting Jimidi may poasent (e Jrvatest TcUlem.  Suecsefal wmlR
Lisading 18 MOhl depmient On & Curte of paterials thal sxe vell
atehel Vith resTect 1o pectisle size. I the materials wll coue through
1 1iAgle pegs, otr+ o the andvemtage of buia Liending 19 lost ap’ it say
be cetter @ Go-3-eLnlAtd them at We PoIt ratoes than shiying then
.eparetely oo dlending 1n vas fileld and riskitg ;-obiexs of segregation.
vemstiewiag waitli adierr.tive 1s tie B0t sdvantaciues, 4t 18 =08t
1-prrwast @ 1kiiuie tix winls systes, frox procu~weei® of 1av material
o to the £.oal sarie. ' ny aad tramspert of the 3ro’uct 0 the

frrmep.
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The Case for Mitriec P‘nosmtta.

A laxrge nucicer of proconué that use alt:ie acid rather then phos-
phorie or sulfuric as the primary ssidulating agent for phosphute rock
have been developed during the past 30 yeers. The pruducts are kzown as
. nitric ptosphates (or mitropiicephates). They make up & major part of
fertiliser production in Durope dut bave not beixn vidcly used in the

Western Nemisphera.
' Toe potential advantege of ritric jhosphate productivi iv iuat the
nsed Zor sulfur is eliminated or reduced. The nitric celd serves two
purposec. It soluiilizes the phosphate wnd provides Jart of the nitrogen
oontent of that fertilizer. The potential disadvantages of nitric phoe-
phate jroduction are low water soludility of the P205 in products msde by
3086 processes, the moblcia of dcaling wvith the hydroscopic caleium nitrate
forued, and the liuited range of retic of X to 2,05 10 the protuct (voually
edout 1:2 to .231). The nitr.ic shosphate process itself is omplex ceupered
to some aiternatives, but {m casos vhers it replaces & sulfurie a:id pleat
end & phosphoric acid plamt, the overall aysten a8y te less cogplex. In
most aitric phosphate processes, dissolution ¢ the phosptate Mok takes
Place i1 & SJwrry-type O uration .. «230rdance with the folloving reactiont
Cao¥p(R0,)g + BRINOy ----p €yT0 ~ 10Ca(M05), + 2O (2}
If the aoltion obtained is simply exxcoiated, the folloving resstiou

ogurs

G470, + 10Ca(10,), + AP + il ceed 6caxro, +
'1#.!,)03 . 3&(!03)2 + Cor,
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This reaction produces insoluble Aaicalcium phosphate ard hygroscopis
caleiun nitrate. Thers are many proéén variations QGesigned to modify
<his rﬁction or cope wvith the problems it iumposes. They asy be divided
into three min types.

Calcium nitrate removal: A portion of tne calcium nitro.te may be
removed before amzon‘ation 'by' cooling, corystellization, and centrifuging.
‘This approsch is generally ¥nown as the 03da jrocass (15). The calcium
n;tute iy be prilled end scld as a oyproduct (15% N) or convorted to
amonium nitrate by trevtrent with 002 to frocipitau calciun carbonate.
The remsining solution 13 ammoniated and granulated or yrilled to produce
Tertilisers coﬁtainin,r; smnonium nitrate, dicalcium phosphate, and azmoniua
phosWu. The ratio of ammonium to- dicalciws phosphate depends on the
proportion of calcium taat was romoved as nitrate and detsrrires the watar
solunility of tuw P305 2 the product. Comsereinl producti rang: between
25 and 60 percent voter ~olt>ility, althovgh & percent is fessible.
T/pical product craies are X-20-0, 13-13-21, and 15-15-15; or with more
co.zpinte calcivi aitrate remove), 23-23-0 and 18-36-0.

Saifase sell eddition: Other modifications cope w‘;fh ths excess
calciun through the additics of solm:le sulfate sali to precipitate cai:ius
sulfate. The sddivion may he rade defore or during armoniation of the
extrn;uon slurry. Gho calciwy sulfate may de left in the produst but
this results in low-nualysis grades such 2s li-li4-0 or 17-13-0. Alterna-
tively, it 3ay te removed Yw filtration, produsing a grade such as 25-15-0
Vith nearly cozplete vater solubility of the P05 (16). Several different
sulfate salts hive becd used 1a this type of process but the ooe ZOst

likely to be atiractivo 12 smwonium sulfate, since 1t fs & videly
avallable byproduct

!
b
f
ji
;

3

B

§
iy
5
;




~66-

8till a.nother- adaptation of ihis tasic anpresch 15 the sulfate
recycle process (1T). In 1t the calceium sulfate is reacted with emmonia
ard cardoz dioxide to regeperatc aumonium svlfete and precipitate

calciun cardbonate, which is removed s a byprcoduct or ruwste.

Mixad acid process: The third basic type of nitric phosphate process
is one in vh.ilc,h either phosphoric or sulfurie ecid is added to ‘the exirec-
t1on step to resct with eacugh or the calciunm to prcvent the presonce of
ealetim altrace ir he picdact. Wacn phospharie scid 15 8dccd im susfi-
cent quantit" the ammoniation resction yields smmoniux p’:.csphat;o, and a
'pa.rt. ot tke P»Os in the prouuc‘ 18 water soluble. Tne ulua.l prl.ctice is
tc formulate o give 40 to 50 pcrcent water solubility. |

Tro nixed acid process 1s the only oze used in the Wcsﬁéri Hemisxhere,
and there are sev@ral of this type in Burops. There are neveral different
designs used but the main variations are the P.E.C. procnss (28) which in
the lutest version uses a spterind grenuletor-dryer to converd. the areoni-
ated oxiract to solid fomm, ani the TVA process {79) vhich uses a rotary
drum for the final stuge of ammonisticn ead for gramalation. A flowstost |
of the TVA mixed acid prncess ie showna ir “igurs 12.

The mixed acid process has the Jvantage of gosater “lexidility 1o
*he N:#p0g ratio thin the other processes. (Orades such as 26-13-C wm2
20-20-0 can be mule withoui the rneed for produsing 2 mtrogenous co=-product,

The prhosphoritric ywrocess usually is preforces 'bccauu of the ulghtur
grade it produces. However, scme of the osvaniag> of nitric phosphatsa
1s lost because in effect only part of the P205 in tae finished pxoduct

is soludbilized by nitric acid.




67~ .

Decpite the low price of sulfur there are untoudbtedly places in
Latin Azerica vhere the nitric phospaute processes warrant serious con-
sideration in the plenuing of fertilizer projects. Cost estimates vased
on screvhat higher sulfur prices then prevall tcday show aa eccncuic
advantage for both the mixea acid sac the caleiuz repoval processes over
processes based entiraly on phosphoric acid (20). The Odda process is
&dmugéom eved when very low sulfur price is asscuned. The sulfate
additica process &y beva goo”. econcuics where byproduct asmcrium sulfate
is eveilsble. .

. In evaluating the prospects for nitric piosphate comp&td to sxmonium
pt’xosphate based fertilizers, the evalusticn should include transportation
of the products to the point of use since the anzlyses of nitric phospbates
are gererally lover. Also, it should be kept in miud that a part of the

nitrogen 1s in nitrate fcim which 1s ac: des:radble for scue ere s,

particularly rice.

‘New Fertilizers Jadm Dovelorment

A? in most industries that are rclstively nc., tiere is a comstant
flow of innovaticas asd now TeCANOLCLy gercratsd Turovzhout the warld in
.thc fertilizer inaustry. The question ofier :~isus waether a sountry that
is in the early stages of daveloping 1ts capabili; Jor fertilfzer prolue-
tion should adopt the vesy latest, perhaps not fully proven, techsology
in order to be coxpletely up to cate, or whether it is Detter to choose
oaly well prov?n producta sui processcs ~nd suffer the penalty of starting

wvith a sozevhat 0ld fashioned iudustry.

res
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while this is partly a watter of rhileosopby, in gereral the lstter

course t*'o.a-.bly is tho mest prudest unless the cowntry has an exceptionslly
large pool of technical sxills. The problews invslved in tuilding apd

wrtlizg new plants ere dirficult ot best; they are compounded if a strong
swporting service fnduste, ohild wigaw tuenniedd ascistauce ore not availe .
able. They should a0t De compourded Muriher by having an element of experi-
ment;qti_on in the profzet. Thne yrenalties for nzt scaleving e::pectc.d
operating levels prcomptly and having to meke 2mlcasive chenges axe 00

great.

Mewvever, it {s iluportans for those i +the planning function to kaow

what new technolcgy is emerging so they may beccme prepared to take
sdvantage cf' it et tie propzr time. Some of the new products that eppear

tc have potential for the near future are discussel telow.

Agrodiunm Polyrhicsohite

Tke term “pelyrhosiuetz” is used to deserile reterizls thai coutein
Thosphates 1: 4 aore condensed ¥orr thav the orth oracsihate founa in con-
veutional fertilizers., They are formed vizn suiliclert vater is .exoved
froa orthonhosrinie ve cnuse Lisking of nclecules frio longer chbain coa-
pounds baving more thaol cur thzo o JCazpherus. Cormennds contalring many
atons mzy be formid ir this maaser, Lul e shol oy whiin compounds such -
&3 pyro- and {ripoyphes;ihete with two 2ad three avoms e of more
vectical interes

wium polyiosniate fertilizer uuwy Le made W cumoniating super-

vhosphoric acid, or directly from orthopcosphoric zcid by a process that

Al
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utilizes the heat of necutralizetion of the acid with ammonia to drive off
vater. Tte resultizc melt is then greumlated. Viion mede with thermal
phosphoric zeid, the grade is 15-62-0. When made with wet-process acid,
the grade ls somevhat lower dependirnz on the amount of impurities in the
acid. .

' There Las been o comaercial production of grarular smsoniva polyphos-
phate as yet, btut TVA produces 15-62-0 for sxprrimental uge from thermal
scié in a denonstration plent. it Lo expected that commercia) nrateat;n
f:om'vet-process acid vwill be rzalized soon. |

As mentionad carlier, yolyphosphate has o special use it Jormuleting
higher analysis liquid f{ertilizers. It also xay be used for direct appli-
cation to the soil and in dulk blends vhere bigh anaiysis and good physical
proparties make it attractive.

The agromomic prerperiliec of polvpnosphates have Lot yut Leen well

Gefined, aud therc is much (o be learnsd about their reacticp 1a the acil..

Agronozis studiec in the United Btl._tel }ndica.u that wwronivk polyzhosphste
wually is equel or superior to moncammonivm phosphaetew. IMvrerimaata in
France irdicatsd liguic polyphosphates i~ re zuperiz> <o other phospliat.os.
¥ield studies in Jupzn suowed greate: respanse te m:ov’un polynhicaphete
then to azmonfum oriheopho:phate. There was soue nizzestion that ocetter

| utilization of miccnutrients way have beez & factor.

Reaction ].;z'oducl,cskot the polypncsprats {v the usuii m,gtrmnt froca
those of orthophosphates. There is soxe indicution thet Zorzmation ct
inloiubh precipitates may be inhibited and that polyphosphates my be
ﬁi& tocxtnct iisoluih uicromums from the soil, ‘yootibly by
forning soluble xetal couplexes.
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amronium polyphosprate vk 1t an tnteresting prexncet for the cot too

Tee preducst sy T ocompound fortilizecs containing urea
eud ammondum ortXo- o melyrhcspiate has bcen developed on a pilote-plant

trale by TVA. Thoy cre interestirg bdo..i.e 57 tanlr high enzlysis--
ernimatedy I8 perceatage Loiuls Nigier than caa be wade viin cuumond wn
titrete ravhes thew wrea. Taey mob nuly are cxcellent generel purpose

buve preperties particularly weil suited for rice
ferillization.

Several wrocesses have bean sLodled for the production of wea -

rnnoniuze phosnhate . The praferr:d process nrieers £ he co-granulatioa

of nearlty aniydaous .olts 0f uren erd amxo.um phosvhates uilirg a wg afll.

Gremuler products Lavirg tatisfactory storoze and handling proveriles were

thout drylag. Topleel gradoet are 23-438-0,

% the worid bave shown the agropo=ic

viiue of vl - axmcociim thosprute.

Thrt celease thelr muiri:nie sioody throughout tha groving
f280R O OV vl shaseas would bave nevy cdvanteges. They would
Toerense efZicie o of wpteke, avoiding luwry erzsvaption by the plants.

They weuld minimize losses by leeching, which uight ve particularly
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sdvantagsous {n high-rainfall trocpicsl rogions, and Yty decoaposition or
fixation. They voulu prevent dsoage. to saedliry: and dburning of leaves.
They would reiuce epplicatios cost by reducing the nurber of zpplications
aecesssry.

Kitrogen fertiiizatior appear: *o have the most potential for bdenefit

. froas 8lov release. 3everacl such zitrogen coupourds have deen marketed,

Dut nove Are ecoror cal for gezeral tgriéultunl uae.

A process develaped op a pllot-plant scale by VA T costing gradules
t0 OOuLtrol treir solubility seems to have praaise of deing economieal
‘oough to producs material for froa use. In the process, graaules of ures
are spreyed vith nolten sulfur ib a rotating drus to form & coating of M0
t0 85 percest sulfur, depending on the rate of release desixed. This 4s
Mhyasp.r«nt coat of wax t0 seal the sulfur ocating. A sasll
amoust of coal tar 1s alded to the vax as a nicrobicide. PFinally, abdout
1.5 percent of a conditioner such u‘ caloined fuller's earth 1is adled to
isprove handling.

By varying the «zount of comsing o Yy blending ke jrodust vith
uncoated urea, jt 13 possible t0 produce a vida range of relssse ratas.
The rate night de v=riud froa rethe quick relesss such as would ts
reQuired for oora, for Mh, t0 slov reienia 0/6r soveral years for
tafut. fertiliatics.

It is estizatal thet the cost of sulfur-ccated ures vill be 25 to
S0 percezt higher par ualt of mitrozsn than uncoated urea. Xopefully,
contimued testc vill abov that this much added cost das be Justifted ly

mm benefits Zor zany crope.
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In the past decade or 30, ‘he advance of teshaclayy has Yrempnt
zary nev Tertilisa:s %0 the fromt at a t\n—pﬁsiuly fast nﬁ; A Mttde
sore thed tweaty yeara apo arocium ajitrute vas Lot yel uubnM (T Y
farittlizer, fev drcowad that ures -+ould ever b oeoan-.‘.qnl oncagh o
find & place in agricultws, ﬁiamoc;x'n wosphste vas darely imows, and
the B0kt popular phosphate fertilizer eostained muly X0 pereeat Pyls.

Toe Doce of teclnoley Bus Ot &toinluhed, Lo 1t 1s eartair that the
ndt decada or “wo will briag their siaxe of ehauges. The Urit ia
analysis of fertilizors has Ly nO maens buen resshed. Lladeratory apd
o'nnhoun'wau are veing nace vith caxgounis that coatin tvise a: aush
plant £o0d as the highest apalyais fertilisers wed today. There 1is meth
room for izprovexent in the very limited eafficiency of reeovery of mtrients
by plants that can be realised vith today's fertilisers. Nev compounds
that are nocre reedil; svailuble to pinu o 1043 reeiily lised i
uhavaileble forn Wy a0i] resctives arc deing sought sad vill be fewnd.
The produetion of slaentsl 7houphorus 18 1n abcut the same teshrelcgleal
otage 88 smouis produc.ior ws 25 yeirs age. Fxsltle Lreiktlresghs a8
the ,ro&::ctxon 02 eluzsutal ;hosphorus are umier svuly sad eculd mabe 1%
2Wre soupet._tive Vvith wet-procias s L4, troadsa’y 1A base fer the
produsticon of wev arvi hetiler Zertilisers.

Vaatever the iertilirers of tounTov 23, 1% ‘s cwrtala Wt they
viil be Yetter, rcro comvenient, and mere uonu..lul thea M wet
today. Iv is hoped that the vhola world vill be i3 & pesition %o tabe

sdvantaze of their use.
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2. NN P PRNTICIDOR AR TIRID FONUIATICH
by

R.I. Adhem
Velsiocol Imtermational
Chicago, Illincis, USA

(Presemted by Paul Noffmen)

lsireinstion

Wereas in meny sections of chemical industry products are sold
sabjest t0 compliance with a straightforward specificiation of
chenicel ecmposition or physical properties, the famer who purchases
agricultural chemicals often expects and receives far-reaching
guarestees cemoerniag performance om s0ils and in weather of differest
kinds. Ia particular, the safety of the crop sust always o guarded.
Nariwting of agriculiurel chemicals, therefere, has 1c be preceded by
petient emporimental work in ficlds situsted throughout the maia
gricultural arees of cach country. Such fields trials sheuld
preforadly be plamned ia csnsultation with the shenical mamufasturer,
=t they chould do cxocutiod amd evalusted by field Vislegistes who
are faniliar with lecal agriculture amd vho have clese liaisen with
their am Niaistries of Agriculture. Development of an agricultural
eical uwonally cocupios ot least thres scasens, and at an carly
tage ia the dovelopment it io impertant that the nemufusturer cheuld
b shle to provide data 10 essist registretion of the chamieal with
the lecal Hiaiotry. Nermally these dsta vill include & smmary of
dmical and physicsl preperties and o wyupesis and isterpretation of
tenicslegicnl stuiies vhich themsclves nay Yo preceeding for three
teo five yeare. It is enly \y preceeding ia this way thet the
nical nammfasturer con sasure the mesth cummereial imtredusticn
of & aow agricultural dhenical.
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Reluctance of farmoss to- buy-.u-i&'ag,'i\iétil-t'ux‘i\i chenical
until its performance can be couprehcnsively guarantecd has
sonciimes caused a manufactwer to postponc by scveral years
the introduction of a really useful product. For example,

1 he m-.u-kéting of barbsn for control of .wild oats in cercals
was for long held in abeyance bocause the supplier felt unablo
to accept Alone responsibilitics for its porformance in the -
hands of farmers. There are, hovevadr, signs vast this
attitide 48 just beginning to chrage as more enlightencd
peoplo realise that many new and useful chenmicals could be
uado availableo all the moso quickly if suppliors were no
longer obliped to bear all risks for perforuance during an

extended perjod of developnent,

Ministries ol Agriculture, through thei: reglctration &l
approval schemes, ensure that the most wurgent pul.lic intercsitas
arc safeguardod. Thesc schosies eall for ﬁﬁc!z pationt raﬁunrcﬁ.
ior exanple, by annlysis for realduss rowasnliag 4o wops afiey
narvesting, and by pathological vtudick of toxicity and
carcinogenicity of such rosiduss. To be efiective *hese achenss
are recosyarily ecanlex, but in most eountries taoy are |
tdministered compeu.crvly and are an valuable » Juide to tho’
chenical manufacturer as they are a safegur-d of the public

intorest.

FYor aay agricultural chenical the investnont ia research,

development, and techinical service is measw cd in hundreds o~
renetines 1s ailllens,
thousands of dollars, and an adequate return must de duilt inio
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the rotail price of the product. Similar considerations
cxplain why & chenmical to be sold for zelective weed control
is generally more expensive than the samc chemical when sold
for total weed contrdl. Price cannot be related aimply to
costs of production and distribution until a chemical has
been marketed for many years,

| Herbicides

Herbicides aro clamsified in current litesrature accord-
ing to soveral scheres. I thig paper it is convenient
for the tinu being to distinguish two classcs, vix. those
which are appliod

(1) to groﬂng plants,

(14) to soil in order to provent growth of
undosirablo plants,

As an axample of the first class, thc action ot'ucm

" 4n controlling annual weods in a grass irvu is well Known.

NCPA a- abso:rbed m eignificant wmounts b 'their 1uavos and
moves through tho whole phnt ofion with erippling effust,

Such Mrbicidu are "tramlocatory" arnd kill by "systonic™

action. Anothes exrmple now becumiag incressingly familiar ia
"Weedol"” which is manufacturcd by I.C.{, and oonga;pa '
qmtcrntr& ﬁ@nhiuu compounds that kil' by "contact™ uclion.

The unf oﬁnplo introducoes the 1dea o wloc‘. ivity, for it

49 easy to apply (1 dou of NCPA which cripples my veeds

. without harunl p'mu. Bowever, "VWeedol” would dunce.mt

8
.




-92~

~lants and the quaternavy amnoniun conpounds of which it
fvoessentially composcd are not regardod as rvossessing any
vonfdl degree of selectivity, Herbicides which are effective
“iter absorption by weeds arc penerally very soluble in water,
but this general rule bas its exceoptions to some of which we

531l refer later.

s baeddes df the sccond class include highly sunstituted
dicadnes, triazines, urcas, carbamates, and others, Frequeatly
these are applicd to lhLe sced bed soon after the sced has
boen oplanted at a depth of at least 3.4 inch; and it is
conctines casy to find by trial a rate of application which,
shrisl peramitting the desivanle seed to grow normally, will
“vent the growth of andigenous veed sceds for several
~i5> untii such time as the crop is suificiently strong
caable it en Sts oun to overcome any belated competition
from veeds,  Ja these circumstances a sufficicnt amount of
“ne terbicide continues to reside in the upper loyers of the
sota for severad weeks, and when hercvicides arc 'sed in this

wiy they are described . "residual™ hervicidns,

dMost resiiual he:roicides now in commercin) use have
heoa introduced during the last fifteen years, Stili, a

prect deal remuins to ue lecarned about the mode of action

nf residual herbicide: and how to apply such knowledge to

pracitcal agricultwre,
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Of the various residunl herbicides that would provide
selective control of annual weeds, for cxarple in root crops,
rates of application vary from a few ounces to several pouncs
per acre, Many of the herbicidces which are effective and
safe when aupplied at rates within this range are only very
slightly soluble in water, For example, diuron, whose
action is highly sclective after application at 5 ounces
por acre to nedium loam soils, is soluble in water to the
éxtent of 42 pitie Thus, the watler L. a shovor of one-
thirtieth inch of raia would sufiice to dissolve the 3
ounces of diuron per acre if a saturated solution wore
attainable, Durinz the weeks when residurl weed control
is commercially valuable, normal rainfall) is well over one
hundred times groater than would provide a saturated solue
tion of the diuron; yet the phytotoxicity characteriatic
of diuron rcaning in ihe upperiost layers of a sveu bud nf
mediun loam 3cil, Further more, whon applicd by spraying
in Lands of vidth 7 inches over rovs 21 inches apart, as in
conmercial banud-spraying practice, effective veed cantrol
s reativicted to the 7 inch width of the sprayed band with
& precision of 3 § inch., Parsisi-nt activity in the
uppernmost layurs of soil, restrictod :)nost precisely to
the area ol 3ppiication is the chici characteristic of
residual herbicides, This is in contrast to the rapidly
diminisiiing effoctiveness of other herdicides, such as
~ dalapon, which are fugitive in s vertical profile by downe
f:vnid léaching and'to'a lesser oxtent ia a horizoatal scctioy
of 801l by lateral diffusion,

o M U
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N

The distribution of a residual herbicide like diuron

in the sysfem soil-air-vater at normal temperature is
aifficvlt to follow in comaercinl conditions, Laboratory
lfudies are facilitatcd by ultra-violet spectroscopy (2470 X)
of the aqueous phasc, For light sandy soils and medium
loams of low organic content the distribution of diuron
botween thoe solution and the soil phase fnllows approxi-
mately logarithmic adsorption isothorms of the Freundlich
kind, and as the organic content of the soil incrcascs so
also dbés its capacity for adsorption, Five grams of
coaric vazhed sand scparated from the other constiiuents
of a mcdium Joam adsorb 6. of the diuron from 20 ml of an
aqucous saturated solution, 3 grams of clay adsorb 22%,
but 5 grams of any soil containing 5% of organic matter
adsord up to 80% of the diuron, whilst some fen peat soils

’

adsorb virtually the whole.

In these adsorptive proccsses equilibria azo olosely
approached in 15 minutes; ir desorption to A £resh aqueous
phase equilibria are much moro slowly attainad, Although
tnpationci in the laboratory restricts the study of desorp-
ttop processos, novertholess it is Xxuown that diurom is
-uch. more quickly desorbed froa light minoral soils tham

from more organic loams,
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At any instant thc quantity of residual herdicide
which is in solution and available to plants iz only a La

small fraciion of that which has been applied to the soil,

Whilst plant roofs absord horbicidc from the acueous phase

of the so0il, vhilst tho herbicide in solution is partly
deconposed by bacterinl activity, whilst it paitly evaporates,
or is slovly leached to become adsorbed again ¢n lower depths

of tho ioil, more of tho herbicide is gradually relensed

from the uppormost laycers of the soil into the adjacont
aquoous phaso to provide continuiiy of horbicical action,

,untilltho adsorbed rosorves of herbicido are f:nally cepleted,

This tntr&duccl the propertics and mode o: action of
modern rosidunl herbicides which, after applicition to soil,
can prevent the grovth of numerous anrual weed spocies. It
followa froa this thomry, and it ir coniirmed .n praztice,
that their cffectivencss against annuxl wacds deponds both
wpon the adsorption and desorption characteris ics of the
particular kind of soi). Almosat alwnys, (o al'sin cauality
of horbicidu) action the dos:ge 1ate npon an organic loam

0041 must be greater than upon a sandy soil.

The mos0o modern residual herdicides norvo't dual purnoss;
a0t only do they prevent the gerzini:tion of 1udi|naou; 33cde »¢
wawanted plants, but they also have a contact iction upon the
leaves of caerged veed species. For exumple, :he recontly
iatroduced Velsicol Tunic coubines the classicil residual fuaction

against gorainating amnual weeds; besides, it e destroy

perenasal weeds, such as Coavolvulus arvenasis, if directionall)y
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sprayed upon their fresaly emerged follage as, for example, in
orchards or om vincyards, Tais dual funciion may be expected
to increase the ccononic value of residual heroicides which

are currently undor development.,

Insectiéidcu condl. //;:tic.'l.".cf_

| Insecticides include a diversc range of chenical compounds
which may ‘be formulated for use as toxicants ayninst the trus
insect specics and ngainst oithoes gproups of artlaopods such as
the red spider mnites, Thus, insccticides are gencrally under -
- stood to include miticides or acaricides; similariy, formicides
and ncmatocides are included withidn the range of modorn

insccticides,

This whole range may be conveniently classificd according

to the manner in which toxicant works,

Some .insccttctdos, eg nicotiic, are substances vioee vapewr
pressure at tho ordinury temperature is smaii, aithough mothyl '
bromidc is a gaseous substance. Insecticides 5f this c‘llll.ll'f
absorb2d as the insoct dreatins; conuqucn.t‘.y, they are fumigaats,
Their volatility randers them nost generaliy uscful in confined
spaces. Howevor, many volatile insecticides of this class ean
"b'e applied in the ficld bcn'cith the 3041 surfzce; then they
become physically adiorbad dDy crusdbs of the soil in whigk they are
retained long chough. and fronm which theie vapowr pruswd )

suffices to ba toxic againat inscct hltl. Chlordane, when

adsorbed upon soil, excits & misute vapour preasure shieh fo

H
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nevertiiclces ar intoxicani fer mary insect species,

Other insecticides of mueh lower vapour pressure ar¢ texte
only when d.geited. Threse may be arplied to th2 seil 4 iy im

desired to protect the 100ts of plants ar elhersise te foliae.

In this class many of the most suecessful inseceticides are

systemic, 80 that even when applicd to the seil they are quickhly

translocatcd to all parts of the plant wpens whiczh insects may

feod.

Nowever, economically the meat important clhss comp idcs
those chenical substances that are texic te inscets ®) mere
coataet with their external parts, Skill devetod te the
formulation of thase insecticides in then of great impertanee in
ensuring that the texicant ean pass easily threugh the integument

of the inscet.

To e effcctive, irseeticiden must b leecated githes in 1.0
s0il or in or upon the plaat rissue e "Mt wn. \ntied fneict
specics cannot aveid contacgt »1th the v ricant, This i
tantamount to sayimg that the texicant rust Rave & weciu: pert
Ol chomical stahility after it has beem apylicéd te the 80l @i
upou'th foizage. Anethar equal)y irpertaat require:mt 15 gi-¢
vhen applied at a dusage which is inseczticidally effcetive. t.ue

fernulation of the tenicant muat ret i1teclf be phytet ...4: ta Lr;

erep.

It 18 in the.:0 severa)] coaential reepects that deeiredle
variation and gradation of physical, shoates), snd tesiselestea,
properiies are to be found ancagst th: nembers of thice laper vzt
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¢lgan Ul iOFires, ew"ar'ly al v in, erlo.dane, @leldrin, Neptaehle’

At (erparativei R t ene Imaecticilcs preoviie long torm
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hAWFAT e ANAirt Carage Py suil irscets, Pesidos, the rost
sengaitive anmdigtlical nethodr Pave Tucilitated studiers of
orgameeilorii: i1esidvex in erens and in seils., These st'dies
are ixy meve traoh intdeed more relsauring, than have beoen

wrdewtalen ¢r Lo nallf o) irseecticides 2. any other ehemical el sse.

As a eornllaryle the preerdiang rermarks on stability it
fellows thal | w2 chomica) glass of ovanvchlorire insecticides
2 by far tp: Lest n.ilted for incocporation Inte corpound
1ertiliners, The polnt of erily of swh fnsceileides trie (he
mapwfaeturing prucoe=® I® dnuortant ana will P menitoned iy Lhe

Iater seetlion on fwr-olal ien,

WYhovrets ehenien) fernicidex are roldam necenoary even in
henvily inicoted aveas, thete 10 & grert econemiec need for o
choap ehemiecnl nenateocide exnoei i 1Y) o e 1u ecreals potates;,
waghr boet, vire)ards, and bortlewitore, waedw Yhiu. dlie 5235 may
be traneiittied b, nematedes. A icultwe ray eventuwally solve
this pretlenm In il o0vu way by introdveing favewshle ganntie
c.ahges inte oat plaate. VMsanwbiie, ione €f the echemical:z
svatlable fer uise 88 nensteoeid?; are funsanenially se.) sieril /-
rnd Shair use is cseeedi.yly wnplesss L. and enpemeive. Tie glea; s*
of these chemici's, 8 diehlovrey cpne / dic ilovopropene airtuve,
preseatly coes’'3s -1 beetare sbout te) *.mes a8 mveh 88 ehomi¢al

veeod ooatyel wita se:idual dorvbicides,

Juogigie-e

fadeorn clenica] furngiceidoe o. 0 applied for tve purpeses.
Firet, ) dirse. opplicatica (o onpeed s foces of ploats
fungieideos car act divreoctly upon ¢:ipos. i myecolia. In this we).
fer onample, tectrachleroisophtraloritrile say e spplied to
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R1ll the powdery milcd v s, Recondly, fungicicdes may be applied
systenically in o:der te rreveni, o at lio-t to preteet agaimet,
the possibility oi infoction in new Zrowth some time later whes
spores arrive. For exarple, ceitaia comy 1nds drawn Ifrem the
eherical ¢lasses o ben i idagoles and pyinidines afferd
Bystenic fuagierdil pre o tiom 1 (riit avd Lo cereal crope, Any
fungi 1de of the tarst clise, vhigh & ts oaly upon the plaat
sucfice where 1t Y amcr o to o nave boen depoaited, saffers from the
disadvartage LIt M previced ro ProceLion oo LAtEr mew grawth,
and s tue applicaitaiv: »mat e repieated by a <eries of Siu A0
aocordirg to o et o et e s A wmystoemie
{umpleade dnteod.ces o comsiialal Lidt 4 - iegie spraying
may aiford & 1h{e time's | oleetion a aiinal eurtain speoilie

fungd

It is A BeriIEuL= divthvintige o0 severa) recently introdueed
eystemie fwagle.dcw Lher oy are jraetive “ainel Done SGLNSA
dineases Inelidir o ¢ oY, thos atthrabutable te
Phycoiyeetes s @b © 3i€1'e 1 i€'c¢w 2ATE corseawently 1nac i, ve
againat the eeono .tcall, vy tin pot .o Bl ht, The @ireet tone
fer futwe aprlicd r <enrca wan, thareiore, be ¢levrly fosresger,

- -y,

Reden: icides
L :

Texieriuts j. seut!y used 2. roderticics 4n sgrievitur -
incl We zime phosphite ard alunintum pheanhida, Of thooe sine
phosyphide 18 the roxg imporrtemt ) 1t le am acuta peisen (Ll’. 1]

rat 47 ng/hg), it 4. choag, ard after application in the fi0)6




it gradwmally édroomposes 1ate the sinple hydrates and ecarbenates
of 8ine vrieh loave ne predlem and oncite ne quostion conceraning

resjdues i) sei)] er crepe,

Bince the intreduction of Yarfarin, may ether anticecagulant

redonticides have deon discovered, Beone of the nost suscesefnl

are conpourda which are ehemically relateod to the hydreony-
coumarine or vhieh are dipheay)] ascety] derivatives of 1,3 -indandions
cwabh an diphaginers or ite ehlwin? sukititwtios proedwets, Dugh
new gomprunds sre being developed particularly l[or cuntrel of
redents in foe.esta. Probanl)y they wil)) everturll. be waejiul

In protecsting ccirea] orepe agpinet tihw Guprodntions of nbeo and
vate, but their Sntrodusiton (0 odidle oreopes vi)) require patiesd
teateologioesl, netabelian, and reciduwe atudice.
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in which the content of active ingredient is precisely adjueted

1o seme stan‘iird round munber,

Pormulation is pactly am art and partly a science, and ia
cder te be auccessful the formulator must bring te his tash a

ireat doal ol erpevionce which vill inelude the fellewing .

A Veous selutie: «

It 18 usual'y a simple eMnic2]l o pi,sieal procems te
rondfactwre and  tawdirdise an agreon- solction, altheugh
perienee cull. ¢ Dot Of Pictavwisuns Lt aie mot always
soviews fren tre start, Whem it 48 d stised te fermulate o
»reneNyalipratie or swbatituted bensuic acid as an albals mial
xalt, sime> the prucces of dismelution is enelhervie and will
1eld 8 Mighly corcentrated soluition 1t is tmpe-tant te find
*» reliadle meors N1 echecaing the pM of thre finiohed wolution 0O
Lhat Jomg telrr risk of partial preecipitation o7 (he seilve agbd

can be averded, 1hes, it is mest siigartant 1n greech the p8

of & 000) Aaquee.i dilution of the fin.shed prodvet,

The petrsrivm salts are frejucntil) weie teluble than the
sdiuwm 08lts, vhilst the alhylamire ea aikylolwnine ealte apre
svally still 5 ., 0 seluble in vrtey, Per ccorony in pacha ling

<74 tramepert the selution must De aighl) corconiratod, although
''® lLislting eoncentiration vwill be governed By the nood t0 ave il
ccystallisation during leag sterage at lov temperatwres provatitag
Cwing vinter, Lov tempereature selubilitios of Jithium oalts oge

cometimes s much greater as teo jJuwetify Cisselution of eertain
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herbicides, e¢,g. DNLP, in lithiun hvdroxide,

The biological activity of certain phenoxyaliphatie aeids
1= dependent upon the cation us.d te form the sz2lt, and A
Fasc.cular the dinetnvic.iie salt of 3,4-D is a more effective

cerbicide tham the leex soluble sodium salt,

Yor the formulation »f squcous selutione flow sheete eof
Plirt show as the cential featwre s stainless steel or glase-
Tiaed steel verscd, eV ool bul with Re iaptecical bottem
aud Fotiom ruwn-off valve, capacity typically £0C gallens, @) sed
Sacent foe man-nole o, o in Yad, with 2 - a; 't st ivrring
g «r and anehodi ~sMaped : itate)r, TPis ves-.) zheuld be
1rcketed with elvculating ceoling or Mwating fluids, and should
hrvo metered comnectinge to sefty water and alkali metal
aydroxide er amine solutier,, $Solide ve Chii Jed WPV augh slhne
hols opening., T2 sun-off valve ‘eads te a pump in serivs with
o wmall fAlter i @d 1tr didtonecew. 8 F a1 th o siher filtere
s, The eutl-t frem tn: filter leads via a by -pass Bach to
the - limdiical ves<cl and via an alternative Aine o 8 laspe
*t ‘pless stes)l or ccranre sternge tank, ji1em M stenage 1002

lires lead te zuteraiic frum-filling meters,

Lr .. fiable eon mptyrevag

U s s it~ o ae . + ot

Mny substaici . which cannei Do formulated s aquecws
B i tic:s Deeavwse of thoir inseludility are imetead rendily v
*clunle Am cleap alipha'ic or Beavy arematic eils, If solubility
is Lhese selvents apnroacnes or exceeds 300 grame per litre 8t 18

frequently technically pcssible and economiec to formulate
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SN PUSRORUA I SR SR A

emulsifiabdle concentrates, Tonieants which are not seludle te .
this extent sn hydrocardbone may inatead b- more seluble u'
mixtwres of xylene vith cyclehexanone, isophorene, or dimethyl-
sulphonide, although the latter are oxpuusive in oonparisea with
hpdrocarbdots, Then, by incorpei.ating several Ler coat of g ‘
oarefully selected and matchod emulsifier pair, 1t 4o frequestly
pessidle 1o proeduce 2 formulation of the teaicant that wil) }

spoatancevely om.isify vhen poured Snte vater, even very lard
vater

In order te formilate the mest auscoseinl onulisifiable
eenesatretes 1t 1o helpful teo study secarding teo the phaoe rule
tho Bodaviewr of the apoten postieide/nelvent/atnseprore aftep
toatative fermulations huive Deeon applied te plan. swiseoe, AS
tho same tiae the Dislegizt will stedy the oflogtis of theooe
teatative foraniations on plant life, iasecte, and fungt,

& ulmt.on’nn'n 208y teviea.ts erpn’allitos, It MO
tenienat 1o 10100400 00 » fuagicide or invectielle #t aay %0
6o0irable 1het the dimonsions of 1he srpetsle be Sisvie 8ad thet
0o maata.a poosivie 2ree of the plant slioul! be protceteod
Shotdr coverags. 1f the teatennt is te proicet the plaat
syotonisnlily, 1t night Bo prefereadle teo r2leet o selvent opeten
L208 000 0arry 1t Liwougd the Jeas swface. The ferssloter 983}
strive teo preseet the teaniesat in sveh o iy that the poeot Mo
RO GPPpertuaity to oveape ecntset vith 15, Ga the other tnad,
vhet the ensloifiadle eenccetrete 10 10 Yo wed 00 o herbietde,
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38 te pulverise the substance very finely, to modify its suwiace

preperties, and to standardise the foumulation so that:

(a) 4t can be conveniently disncricd in water im the
farmcr's spraying tamnk and wil) remain well
suuperdcd to facilitat: spraying with almost the | é
same mechanical ease as if it were instead a o
selution or an emulsion,

(8) after it has been spraysd the particlea are oo ; ;
minute and vell diaporrnd toat 47 applicc to the
peil) they dissolve fuickly in the soil moistwe
and Dedomne wAiformly adsorbed on the soil, o

alternatively may provide the greatest pessible

Bt ..o A
5 i

eoverage upen felinge to preteet planis adequateldy

againet insects or fungal infeetie. s or to deetirey l

evanted wveods, ‘
(a) 1te contont of netive ingredient fe presisely sdjvatad

to soe ceavenient reund nunber ewe) as 59, 79, oo

00 per econt.

A0 & goneral rule the fire: #iep in 15 nin fatiswtely by
z80000-blonder & erystalline texicart viil the earrier of
o9t tadle clay, tepsther vith swfag'ant, ssquesirant, and
Gseetiveter ¢ aati-gatalyst vhesre necoceary. The dlend 10 '
sommisuted, for csample, in 8 pie m'll  Tunteents of lu' .
aslting peiat ma)y semetines lave te Do bDleanded 1ittle Py 1118l
tate Jarger veighte of wettable clays, and 1t may Do neocessary
@03 100rately and ecatinususly to coel the aill inte whien, B

anltiple gasees, the 7hele desired preprwiien of tealcant bo
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pradually fed, Somnctimes it is preferable first to dissolve

a low-melting solid, then to spray its sgolution gradually onto
an aksorptive elay in tn2 ribbon-blender, Cheap liquid
wovi-~~nts are frequently sprayed dircctly upon absorptive clays,
and suabscquently reduced and standardised to field strongth by
blending with fresh portions of clay, However, in order to
attain the most uniform distr}bution of and best pexrformance
irom an expensive 1ﬁsrczic1de or fungicide it is always better
to incorporate a solu.ioin of the toxicant with the whole
suitable quantity of clay so that no subscquent reduction of
strength 3s necessary, The comminution of particles of toxicant
wath wettable clay should result in at least 98 per cent passage
tinough 200-mesh, and for the final stage a fluid energy mill
may be the most satisfactory, Final blending and stundardisation

are always necossary,

g

As integral steps vwithin the blending and milling processes
it is generally rnr=ccssary to incorporavre sm&li pronortions both
of a surfactant and of a sequestrant for calcium and magnesium,
The swrfactant, of which itignin sulphounate is one of the older
eximples, is to assist wetiting of the powder and to improve the
~cability of its dispeviisn in water, The sequesiraat, which
rav be a polyphosphate or a salt of ethylenediz:inetetra-acetic
acid, is to prevent flocculation of the powder aa hard water,
Recommendations for uzs =hould specify not only maximum hardness

. but also maximum volume of the water in which 1 1b of the wettable
po:/Jer is to be suspended in 6rde: to prevént inconvenience or |

failure through flecculation,
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The surfaco properties of some clays may catalyse
decomposition of certain insecticides and fungicides. This
propensity can b: measwed ;n advance by laboratory tests, which
consequently becomc useful criteria in selection and evaluation
of oclays. Some clays, but not 211, can be treated with urea or
hﬁitnothylonetetramino which serve as anticatalysts, and it may be
necessary At the pre-blending stage Lo incorporate thesc substances

into formulatiouns of wettable powders.

Dusts

Dust concentirates, ;tandardiseu to contain for example
28 per cant of thc active ligredient, are first manufactucred in
the manner described for wcttable powdors. Howevor, it is
usually unnecessary to incofporato eithor swiactant or sequestrant.
It is ossential that thc dust concentrate be very finely divided,
and many spocifications réQuiro at least 95 per cent to pass
200-mesh because po,furtber rilling of this ingredisnt is

expected to bo necessary,

The dust concentrate must nov be converted to & field
strength dust whose content of ¢ctive inzrodient is usuaily
within tho range 12 - 3 pe. cont, and vaich possesses o hur
desirablc proper:iecs such as deing free-flowing and conformiiy

itthln reasonahic limits to a standard hblk density.

. To laloct“diluonto most economically, the choice will
hlullly 1ie amonz tiue attapulgites which impart free-flowing .
properties, kaolinites which are cheap extenders capable of
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absorbing moisture, tales and proprietary forms of calcium
carbonatelwhosc own high densitiecs are uscful in adjusting the
bulx density of the fiaished product within close limits, Some
oi these métcrials in the natural ér pwchased coudition would
ba cnpalytically active in pronoting decomposition of certain
snzsecticides and fungicides, and o mnst.be deactivated by means ’
of urea, hexamethylenetetraunine, or with a propirietary deactivntoé{l
'rhé desired proportions of the extenders and the requigite
Jquiniity of deactivator are mixed in a ribbon-blender, then
passed through the mill until at least 95 per cent is ninus

200-mesh,

Finally,.the prepared dust concentrate is to be diluted |
¢xth tae preparcd extcndeg.in the pre-calculated proportions,
e total quantity of dust coneentrate is tryansferred to the
rrnbouoblqnder and with the machtue in motion the extender 1is
adcded gradually over a period oflabout half ap hour, The
oo portions are pre-calculated so that the active jn;roéient of
‘e tlend at this stage should be slightly greator than speecifi.
cztion., The blend is nssayed, after which a calcalated fanai
acicstment with a lit*le nore extenZer should bring the batca

praocisely to specification,

very toxic iusecticides and herbicides formulated &s
rolutions, wettable poviers, or dusts may presenm & hazard to
agy .cultural vorkers who apply them; besides, air currents ily

carry duvsts and sérays avay from the area of applicatioh, 8o
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impairing effectiveness and perhaps adulterating other crops,
It is sometimes practicable to mininise such hazards by formul-
lating the ®ame pesticides as g anules, for example, within the

size range 30 - 60 mesh,

Attapulgite, vermiculite, bentonite, rullerh earth and other
minerals can be mnnufactﬁred as sorptive granules, Capacity for
sorption, and physico-chemical coefficient of adsorption, speed
of dicintegration in soil, catalytic properties, and cost vary
according to the 1dentify of the mincral, its heat ti1catment,
and the size range of the gvanules. Thesc are the principal
factors vhich must be invostignted to onsure the best choice ot

granule for cach particular pesticide application,

For impregnation tlhe granules are tumbled in a drum-blendor:
or ribbon-blender into which a solution of the pesticide and
dosctivator is spraycd through well placed nozzles, As a general
rule, 100 1b'of granules would bc impregnated with one to two
gallons: of a pesticice solution in order to assure uniform
di:tribution taroughout the structure of each granule, After
the solution ha: been sprayed the granules are tumbled until
all has beer absorded, but not for sb long as to cuﬁso attrition,
Afterwarde the diffu:ton of polticidc solution into the inner-
most lntorstices continuel for a few hours, and vhen this porlod
ot so—called "curtng" is conplcto the zrunulol lhould be
appurontly dry, and should flow readily. llanlly, the bateh °

'1. &.3§10¢.

fho iorptivo capacity of granules must be selected in
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relation to the desired concentration of pesticide in the
Tinished product, Fbr '1f the séfﬁiive capacity is too high
thc pesticide would have to be dxsqolved in an *nordinate
volure of solvent to assure even impxegnation, to dv 80 would

be uneconomic and would introduce the risk during a long period'
of storage that a significant quantity of this solvent might
cvaporaté, g0 leading to uncertain content of active ingredient
and hence to faulty dosage rates, This kind of risk can be

; minimiscd also by choosing solvents of low vapour pressurse;
in this resrect, whenever viher considerations are favourable, v

mineral-oils ‘and high aromatic naphtha are admirable solvents,

When g:anu;arf01mu11tions of 1ns;cticides are 1ntendod lor
darect applicntion to the soll it is advantageous to select

graiules that disintegrate quickly, allowing the insecticide to

daffuse into the surrounding soil), B.t if a granulsr insecti-
b | . .
: cide is to broadcast from the air, for cxuample into the whorl

ol maize to protect agairst Ostrinia nubilalis, thcre is an

p—y AR

advantage in granales thut disintegrate slowly and selease the

insecticide into the wherl during an extendesd pariocd.

Certain inccoticides of the ozganoch]orin( cluss, sach as
alurin and heptn.,hlv , Lanh be 1ntroduced into fF4JU1a: co-pound
fe*tllisers.l At stages of manufacture prior te ¢ nz the
iemperature bt fertiliser granules might bc 80 Aiyn t*at tho |

wsectiche would decompose or solat lise, or th: solvcnt tor tho

- , 1n=ecticide might enter into a temperlture exceeding itl tlllh
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point; or the inscciicide would becone nixed with a crude form
of granules from‘ ivh}’ch fines and oversize g’ranulés still have to
be separated. Of necessity the point of entry of the inééciicida
tnto the manujacturing process nust be (2) after curing, (b) =zt
a tenperatuce below the flash print of any hyd.-ocarbon solvont,' |
(c) into a strean of fertiliser granules of the desired finished

size range.

Naving regard to these praciicol lamiting conditions,
pro¢edwros based upon tvo separate principles may then Lc

s¢lected, The principles wre us follows:

(1) The insocticide solution may be spraysd upon the
compound fertiliser granules in A batch process
or in a ‘continuéus process., Th2 batch process
is the pimple'r to regulate with precision, but the
continuous process ix practicable and cheaper far

a high output.

(44) The Jnsecticido may be introcucad amongst the
sompound fertiliser graaulcs in the form of 207
activ: granules of 30 - 60 ruzh, Some varintion

. 4n thir mesh size may be desirztlio, becauge it is
important to minimise tha pousid !.nty' of 6;gieht;1oh
- or sirntification of the inscciicide g!"'nn"{h'é::' within

T S LT A I R S
the bulk of the fertiliser granules, '

[ e g
. . H L]

Principle (1) cones nearer the ideal Lacause .by its means the




-114-

visk of segregation can be entirely avoided, and it is also the ..
cluaper method of manufacture, Principle (11) i3 the casier
cnurse for small scale or occasional productiuk. Which of these
principles is to be chosen also depends upon the manufacturing
piant available, the expertise with which it can be operated,
2li0 upon the period which is expacted to elapse betweon manu- o

facture and use by the farmer, T

Sclutions in organic liquids ’ S

m— g

The technique of spraying iiquids from spinning diecn, with-
cut the need for aiinxtion or emulsiﬂct_t@ion by water, challeages
15 a new way the science and art of fomulation. Tho ability to
riroduce droplets within a very narrow dimensional range of
videne mean diamoter around 80 microns, enables ligquid insecti-
¢idzs Lo be applied with unprecedonted ocon'ony to plants and
vil: least contaminition of the s0il and environnent, This
Terhnique, sometimos known as vlira low volunme spruyinf, i8
o2 dily adaptable to the spraying of thou ofgnnspholpborm.
rnecticides which are therselves liquid at Atnosyheric temperature;
sut in order to make the technique more generally applicable,
suivents of very Jow vapcur pressure must be {cund for inzecti.-

- wicas that are solida, Mineral oils, high aromatic naptha, and °
viter distinctive liquids of improved solvent 2over and low
vapoLy presgure are being studied, 1In ceriaip ~ther respects

™ eilems of formulation are sinmplified; for exaxple, it is
ahaecessary to deviso emulsification systems. TFurthermore,

insccticides oan be packaged by the 'un'uucturcr for direct
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connection to a rotating disc sprayer, so that all hazards of
mixing with water (that final step of formulation which is

generally left to the ilrncf) can be eliminated,

.

¥low shoets

-

Flow sheets for liquid and solid foruulition plants are

" attached.
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FORMULATION OF PESTICIDES

Investment Ceptial

a) Units for sSolids
b) Units for Liquids
¢c¢) OCombination units

The following tables list the estimated costs of the major pleces
of equipment necessary to set up a formulating plant capable of
producing quality liquids, granulars, dusts and wettadble powders.
Tho price estimates are US prices and must of necessity be rough
approximations. Yo have not included in these estimates the cost
of land, buildings, analytical equipment, rafety and pol)lntion
control deviceus, etc. :

The estimates of the capacities are alsc rough, depending upon
what products are being formulated and how efficieantly the personn:l

expertise and in the setting up of any formulating faecility, experi-
enced people will have to be brought in to assure the equipment is
properly installed and to train the local personnel Jn how to

operate the equipment.

GRANULAR, DUST & WETTANLE PONDER CINTER
picisal aien) .

Ridbon dlenier $ 2,500 $ 3,50
Bag W-'‘ghing Scsle 300 300
‘Bag loaler 1,000
Mikro Pulverisel v/ Dust Collector 2,500 2,500
After Blende: 3'500
Small Blevator 2,000

Miscallanecus Y7uipmeat et el

Total Cost 6,000 13,000

Daily Cspacity (2 shifts) 4,000 1bs* 8,000 lh

* applies to wettable powders, for dust formulatiems, figures
osn be incrwase to 16,000 1bs, granular foramlatiems, 10,000 Abe

are able to cperate. '
The production of quality pesticide formulations involves considerable
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FORMULATION OF PESTICIDES (2)
. ' ”
LIQUID CENTER T
Melt Kettle 250 gallons [ ] $ 5.600
Mix Kattle 3500 gallons 4,300 4,500
3oid Tank 500 gallons : 4,000
Filter with pump - 300 : 300 -
Pump ' ... 400
Ovarhead Scale . 3500 $00
o ¥and Hoist . 200 200
Tt Pipc & Fittings Stainless 230 G 6B :
o Wocden Platform _m- : --&—-“
Total Cost 6, 000 16,000 %
Daily Capscity (2 shifts) | 12,000 1bs . 34,000 1de
_ %
L MIA: |
(L ) ' i
i A A
' B " .
L 4 8
' ~ - . ‘é’

F
it
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3. JC ACID AS
FERTILIZER INOREDIENT 1N INTERNATIONAL TRADE

by

Fertilisantes Fosfatados Mexicanos, 8.A.
Mexioo 5, D.F. Mexioo

1. DACKIRUID

Regular tulk shipments of phosphoric aoid by tanker werc initiated
in 1969 when the PN Vassijaure carried its first cargo between
Coatzacoaloos, Mexioo and Rotterdam, Holland. Apart from the techniocal
achievement of its voyage, its importanoe also lies in the faot that
this is the first time that an off-shore supplicr of phosphorio acid
has ever attempted to penetrate an established and stable market with
imports.

The significance of this advance can be seen in many oountries
today where the larger fertiliser manufacturers are now completing
their caloulations on whether to "make or buy" intermediate raw
saterials such as anhydrous ammonia and phosphorio acid, particularly
when an increase in present plant capacity is planned or a new venture
is envisaged.

S8ince this first shipment on the l(/V FMN Vasei jaure, other
shipments have been made to Burope and Australia.

Pertilisantes Fosfatados Mexicanos, 8.A. (FIM), now has two
such ships in regular operation and by early 1971 will have four
tankers supplying such countries as Holland, France, Belgium,
England, India, Italy, Australia, Brasil, Ecuador and the USA.
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This fleet provides added assurance that continuous and dependable
deliveries may be expected by FFM phosphoric ~cid customers.

To be able to take mxlmu:.'n advantage of such shipments,

the buyer must have access to a deep water harbour (34 feet) ond of
ocourse, have 'bullt a recoiving terminal capable of holding a full
shipload (23,000 metric tons of phosphoric actd) Other combinations
can be worked out, such as partial shipments iuto smbller tormtmls
pmtdod tliat more than one cliet is on the same s)’nlpptr.g oute. Or,
if & tanker is partially load&d a higher per ton freight rate oﬁpuoc.

The congept of marketing phosphoric acid in ocean going ship~-

ments is successful whan the sbove is available and the following
promises also hold true for the user of the product. .

1. He is obliged o import phosphate rock or t¢ buy sxponsive
locally produced rock. One ton of P2085 in phosphoiic ucid
o&nspondl to nmlmatoly 3.4 tons of rock.

3. Me is ohliged to import gulphur. Approximsisly 0. 93 W«
of sulphur correspond to one ton of P205. Sulphur sl
rook iaight volume 1s more than twice that for egquivelant
P2035 in phosphoric acid. .

3. His P20 nqumﬁonu are not larce anough to allew iim
any cost savings by scale of manufacture (approximately
200, 000 metric tons P208 per year is now gensrelly |

4'. His foracast requirements are such ﬂu‘t‘bo cannet justify
én installed production facility oporating at 100% capectty
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within the first severzl years of operation. Purchased
phosphoric acid provides flexibllity in quantities received
as raquired. Idle plant ospacity s zvoided.

FFM with their plarnt ut Coatzacoalcos have &n installed capa~
city of 400,000 metric tons P2US par yeer. <ho plant is situated on
deep water and has a sulphur source with ab.ndant reserves close by‘.
Phosphata rock has 0 be imported.

One of the inlicrant problems with fertiliznar graede phosphoric
acid has been the daposition of solids from the gozd upon storing and
handling. This is particularly true with aétds.rr.udc from a MO
type rook. '

FFM hat installed, within its manufacturing iacilities, the ‘
“ability to cool, age und clarify the firished acWd bfgtm shipment,
thereby ensuring that the ships and the future custoners have a
minimum solids probiem upon recaint Srd surseLusit usage.

Exparience to date has ch;:\v:: that thiz “eclids” problem

hu been solved with raspect to storing and akhipaing.

2. MANUFACILRING PROCESE

Phosphcte rock is importad (nto the alant at Coatnacoaloos by
large bulk oarriers (30,000 mtﬂo tons) equizped with cdf-dtmm
gur. The rock i{s discharged at PPV'c privazely owned dock and {8
then conveyed :0 a large storage huilding caruble of holding 100,000

metric tons.

Generally spéaking, the rock that is purchased requires




further grinding to obtain the maximum recovery of P20S and to ensure

g60d produation contral. Large ball mills ara usad for the finel

grind to produce a material which passes 60% through 100 Tyler mesh

screen.
A typical flowsheet is shown in Piqurg I.
() Sulshuric Acid Facilities |
The compuny has built two Wellmzan-Lord contact siiphurio
acid plants burning Frasch sulphur.
Each of fhosc plants is rated at 1,500 matric tons per deoy of
llMS H3804. |
A tﬁptoal flowsheet is shown in Figure I,
Molten sulphur arrives at the plani by 100d trucks and is
discharged into an underground pit. |
thctal demister devines on the ensuring exhaust stecks
ensure thai the gases luvtnj the plant centain & minimum of suiplwr
| trioxide and lmphuﬂo acid emission.
The luénqht ol acid produced can be aither 96% or 34 % N804
- and i passed to mt-mwduu storage. Waste hoe! soilers produee | ,
surplus steam at $00 peig and 35 psig at & rate of one ton of steam per

ton of H2804 produced.
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(C) Dinestion and Filtration

The diqestién of the ground rock with sulphuric acid is
carried out in two trains. Each of these trains i a conventlonﬁl
Prayon dihydrate phosphoric acid plant producing 30% P20S acid from
the filter. |

. Sulphuric acid is first diluted down to 55% H2604 and the
heat of dilution is removed by a karbate cooler.

A typical flowsheet is shown in Figuire 1.

This dilute sulphuric acid {s then passed to the first and
seocond digestion compartments. The split batwaeen the amount golng
to the first and the second compartment is dependent upon the g{{dt
of rock being used.

The grounﬁ phosphate rock is weighed on a batch Qotqhor and
then sent by a screw conveyor to the first digustion compartmeat.

At the same time weak recycle. phosphoric acid from the Prayon tippt'nq
pan filter is also iniroduced into the first digestinn compartment.

It 15 traportant to control accurate'y the phosphate rock feed
(£0.5 %) and the sulphuric acid fecd 10,5 %) so that the relativa rates
can be controlled to maintain the free sulpiuric acid in the ensuing
reaction sluiry betweon 2% and 2.5% by weaight. |

Based upon periodic sulphats analysis by the operators, the

nulﬁhurtc acid feed is adjusted to maintain these desired conditions.
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Dilute sulphuric acid is preferred in this process since high’

concantrations of sulphuric acid result in cosiing the unrescted

rock with Gypsum and thoroby decreasing the 208 recovery.

"Since this réacuon is exotharmic, the haat of reaction has 10

be removed in order to control the recctinn temparature. This is a0~

complishad by puiiping the reac.ion sluny to 8 vacuum cooler. The

cooled aluri*,r Srops dcwn & barometric lec and is ihe.: split into
recycle slurry feoding back into the first digastor and feed slwry to
the Prayon filter. “'he reaction temperature can be controlled by

regulating the vacuum to the vacuum cooler.

. . .
“ ey - e & . - e . . ..
e pleth Y ules aened Wb tw c~P e We e -VAC'\-UI. YR 4 ~of .‘-h‘- s, oOQ @ webs 3‘ ,

ELC stainless stael wiih a lotal area of 1,700 nquau'{uot.

Tha [iltor 8 coigprised of Indlvidua! worizontal coliv, 8uch ol
which .8 su;jportod by hearings, wiich tu turn ata [astenad to 8 large

moroitthic rolaiing freme.

T G Are PIpsa a0 8 contrel madioe Dy neans of flexible
WOGC3. Tuis DA 0l this contiai wmwniloll I ates with the culls whilag
the unduerneath valve reneins siationusry. This oliows for tiw difleront

wash wators 10 Da colieciod separualy,

Tha ceils, moving with tho rolaiing frame, Nies succossivoly

bervaih thc siurry L0od box and tivce wasi boxes. The lead siuTy 8



OW‘w settie briefly in the eoli before vacuum is applied. Wash
water is fed vu’tho' first v:nh box. The resulting wash is collected
and fed 10 the seoond wash box. This wash in turn is collected and
fod t0 the third wash box. This wash is collected cnd‘mpod back

to the first digestion oonp.mm.
The wnhod cake is rotated round to the cake dupoul aroa,

where the oell is invertod, compraased air is blown from thé undes-

side of the cloth through the central valve, and the cske is ‘a}ncud

from the cou'. _

m- gypsum oake is then washed down 8 clpmy with sea |

water and pumped to the miun disposal system. | . =
A.n important point in considering & wet précess phospbotic ecid

plant is the la:ge quontluﬁl of cooling water required [or the verious ¥

berometric condensors coupled with the dispossl of the by-product

AP
s S e

FTM solved these problems by utilising see wealor whurovir
msmmmmm-mmmmwmu

with this ses water ¢s a slunry.

| ‘lhuuulun slurry is tm'p-maduamdhn )
umuawmmummma,m ogres).
Mthomuw»ma_ommmmbmud
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Disposing of gypsum into the sea or & river is no longer con-

sidered fens 1le by mo:t government agenci:s.

A. CONCENTRATICN

The evaporaticn system lasislled uses Swenson evaporators ;
and is desigiied to concentrate the crude acid from the Prayon fiiter

from 30% 0 54% P205.

Three evaporaic. s are provided for ¢~c= *1ain and ere connect-

~ od in serles. Thcse cvaporators are vacuum 3vaporators ucing forowd
- circulating and the heat for evaporation 18 provided by low presswre

~ pass-out stean from the sulphuric acid plant. Vacuum is provided >y

Stedm ejectors using high pressura stoam from the sulphuric acid

plant watte heat bollors., .,
A typicai [lowsheet is shewn in Pigure IV.

‘The thra» stzges concentrate the 3 -ic prngressively 1o 35%,

- 40% and $4% D205,

Incorprr=ted ét the 40% stage is a cClariiication stage 0 rOMOVe .

~solids., Thesa removad-solids me returond to the ghosphoric aold

digestion ianxs,
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3. CWRII".C ATIO
.
Zach of tho phosphoric acid wains incirporates a soparate
ciarif ica..or-. system. During the clarification of wet procass phos=

PhOriC acic wo gararal typos of solids are aacountered.

(@) pitial Solics.- Those are the inert colids preseat in the
irasn'!y evajoratasd acid. These 50.ics precipitate as a

result o cencantraiing phesphoric acid with an excess ¢f

su.phuric acid,

. Tais condition is cesxrab le since these souds, largely
gypsum, contata lmle or no P205 and aro immadiately

avaiieble for remcval.

(b) Post-srecipijated Solide.~ These solids matnly aci. and
slunindin sludge prcélpit&u with tine and cooling somertime
&iter evaporazion., Ca concenuation, ra ac_td becomes super~

saturatad with Fa +++ ard Al +++, ¥, cte, The oompounds

-~ v i)

POBi-Lrectipitating are acoc: SC0% P

&u

This slidge 1s removad by subjec.ing the neid to & saries of
LY
cooling, aqeing and centrifuging sieps.
A ypicxul flows! aot is showr la Tigure V.,

The removed sludge is then sent to the ranular Triple Supsr-

p}‘.ocphate plant for further processing.







The clarified acid producad usually contains around 1.7 %
suspendad solics with very littiec post precipitation. These
remaining suspenced solids are extremely {ine par:icles and do not

present any prodlerms in subsequent handling and storage.

- C. $TORAGE
The clarified 54 % P205 merchant grace ¢cid is then sent to

final storaga.

This corsgists of large rubber lired tanks {upproximately 84 ft.
dtaxﬂctor x 40 feet high) which hold up to 10,000 metric tons of acid.
These tanks are equipped with slow moving agitators to'gcmly stir
the acid (0 ensura a.unliorm content and 1 prevcnt. any subsecuent

build up of solids on the tank bottom.

PFIM c.:urrantly has four such tanks in opzration giving a wial
storage capaciiy of 40,000 metric tons of acid, l;av)c-zmr, three 'adj-
ditional tanks ara currently undor.con'n:'uctic:., which will provide
a total of 70, (10 moatric tons of acid stouq‘ at tha plant,

The ¢.cid {rom thau. tanks is pumped dirac:ly by pipeline to thu
FFM dock and via an unloading arm into the dolivery ;*hosphoric uuid

ships.

3. GAPITAL COSTS AND PRODUCTION COSTS

" It is alwdys difficult to generalise on such figures since evely

location has a different economic position. This can be a question of




locating a piunt in Florida to 1ake advantage of a roiatively low cost

source of phospiate rocik, or iocating in Mexico taxd adverntace
of a relatively .ow cost source of suiphur. If you consider the
procuction costs presented later you will sae that the two basic raw

materials reprasent by {ar the biggest cost elaments.

4. CAPTIAL LANLZSTMENT
In an attampt tc bz consistent with cthar stucies, a plant
capacity of 200, 063 metric tons ol P205 per year has basr choson

on a site in lorida.

This assumes that the molten sulphur will arrive by rai.car
and that the phosphate icck will aleo be delivered by rail car. It
assumes minimum storaga of coth raw rmaterials within the piant

site.

It assumes & ccnventional coiitact sulphutic scid plent, dihy~
drawe phosphcric acia piant with rocking crinding and svaporators to
‘concentrate from 30% ¢ £4 % P20S, clarification »nd storage of finished

product (one month) . .




JAL INVEST

Capacity 200,009 metris tons P205 per vesr (600 TPD ) as

§4% P20s clarified phosphoric acld.

IIEX - _X 000 USS REVARKS
ocess Fzcilitie: | '
Sulshuric acid 3,500 One unit - 1,600 TPD
Pnosphoric acid | 4,700 - One ur't -~ §00 TPD
Raw ma:oria_z handling
| and storage ' "1,500 Rock and sulphur
Rock grinding 900
Phosphoric acid storage, clarification
and chipping . 3,800 -
| TOTAL FOR PROCESS PACILIIES 12,390

land - " - §0¢ 806 acres Ca. 1,000
' . $/acre

Water and treatmant
Auxiliary siear oller
Gypsum and water ponds
R.R. sidings anc =ce les
Site imprdvemento

Pire protection 2:3 security

LY




-137-

Of{too an& service buildings §00
Shop equipment .. | : 180
Pping 300
Power dm;lbuuon ' | 500
Mobile equipmeat ... - . _--3100

TOTAL AUXILIARIES | 4,650

TOTAL DIRECT COS? 16,750

";'gtmcﬁng. éon;tr{wum and

comncm !ou . 2,800 18%
c«mnomy nd escalation 2,000 10%
~ TOTAL PIXED CAPITAL 21,250 .
Working Capital 3,000
TOMAL INVISTMENT .. - - 34,380
. .. sszEmT

Onutqlco “merwﬂm umud
fixed cupiel 21,260,000 VSS9, po

Un!ts "
Units $/0ait ST PIOS
PR ry -t = ro ]
Raw Materials and lurouu lemSeseee M .
Phosphame rocs . . .. .. K. Tens 3.49 5. 80
Tulphar g M. Tons 0.08 37.00
Tlecujsity Xwit 378, .. 0008
Water = raw ' M. gallons L B N
boller foed , ,, M. gsllens .1,8, .'.“
 precess M. gellons  34.0 0.0
| sm ~”~o...'..".' ov . \l l-tu'lr” ' l, R R No cherge
" Opezating suppliss e |
Maintensnos supplies 3% of dirost oont,
'l4obilé equipment . ' H'ru~_. ‘..
* . SOTAL AW MATERIALY R

1.38
0.00..
0.40
.n

l.“
- 3.80

'—J‘

.88
; |




geraling lanour
Maintenance labour
Supaervision and overaecd
salarics
Friage Lenelits

TOTAL LZOUR

Other-
Tex:6 and asurance
Depreciation

TOTLL "-.CTORY COS8T

Cenera! Eavcnses-
Adninisaiion and se.lin
i.b x 10 &8 ser ye

TOTAL CO37T«*

.47 man hours Ca. 4$
2% of dirac: cost

ci totzl labour
of tota!l labour

4% of {ixad capital
10% of Zived copital

*This cost coes rot inciude inierest .

on loans, nor profit
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A8 You can sao from o Grapa I ihat if you considar & plant

10 manuieciure 100 metric tons 2205 s2r day wils ho $47.3 TAW ratsriel
CO3:a a5 sssumad [or Fierida, wiea the incrcased production costs weuld

bs approximezaly 24 US8/M7 22085,

M wa row a3zsume z locauion suoh as 763 where both sulphar

ana rock hava 0 be ‘mrcrtad and tao: the Goliverec Cil prices for ti.ase

TeW INC L2rialsd Are; | ?
Sulpaur 35 /M7 FO2
Froight il
. Storegs anc rasdling 5

52.9 §/MT

PAOSLGAtY fOCK 5.6 $/24T PO Tamps
rl’QlGht :; [ R
- Brerage end hardiing 2.C

Tots Ceel of roci

. deiivered paant aC.0 39/

Ea‘u;'{e.l.cnt landed

PAC5 o8t using

6F AJ. roak (31.3% P2CS) = 5<.0 $/MT P205
Theun using G.ra;‘.*. il w3 can sae WLt e totel raw
mcterial cost would be 107 $/.4T P205 as compered
with §4.40 $/T P20S ‘n our Florida locs:ion.
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Swe o add il add Tonil &0t L2 tThe Loditient: PIOCLSIIOn
COBL, WO SAL LrSlva LU & GOl & vanRCd Cf cppiLainataly 74 USS/ND

2203 ia faveur of she Floridy pa dueer.

Clicourse rom e mer 1a mubt 50 214uciac the ocat el rotght

'ro..x 58 poantic the Fori, the © o8t 6f tarminaliing in u...'a i cosan

S0 Wiyl an il . Doee ELiar Wil new Be

discussas,

(1) 5282:86-Co7 22 8n,
In 29 Sass of TN, n 48 frcilities are &3 1ategtel pamt of the

plant. T7M possasses iz own . 30D wates port facilitids &2 Lcens O ita pl

and tha firal prad LSS $307AG3 AT 8 Lre the SaTe &S TRe loading oul tanks

icr the ship.

N Othar CL36s One WEU 1 TLva ¢ Consiuer moving h 3 proLlo0

som tha piant o o termical alon s.de ¢ doep water cock.

30805 oBuiny 4 8l wWitn 23 GCU mowic wons o praashawie
LCIE BOLNLON Lle WOl 583G Wl e SAIGE SICTIIC T2nKAS. TRESS :aTKS
could e miid oi3ai, rudbar linsd and fited wita agilators. Insorcon-
necUNng pi;;vu-.:;f. NG ZuiS3 WOU & S nesces wish sulliclen: oapasity

+

W0 ioRQ & Bl w.tiin 24 hours.  ypical capiial invesimaes: fgures o0

a.terminal ln Tema, Ticride wou d e as lcliows:
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VS Laolllrs
————— -
TOTLe StorEayd Taads volr,uul
SIS 172,000
Dires 16,300
r\)’uu .-5:--.0’.5 50,000 ¢
i
j

w
Piping asnd valvas 160,602 I
1K
?
—y . ., - ~ k.
Z.scuical %5, 005 |
$75,5070 y
E
Lacheering 15% 145,000 y

Contractors fes % 45,000
Contingency 150,000 .

TCTAL 1,320,000

Te contingency hat hean caliberataly inlletad 1o ailow fer any

piling of Z:undauions or for 81 Lilsracse n the length »f the loading line

fom the tarxs L0 tha shiv.

17 w2 Low essuTe that tha whoie 253,000 mattis wons of 208
would D3 exported thicugh suSh a terainal, then we Could expast the

.

following operatirg cniater o E .

Ladous - 4 mea/yer Ca. 8,000 $2a.8 9.18
Maintezancz~ 3% ¢f (astzlied cost 0,33
; K“. . ’ » .




Electricity - Ca. 0.008 $/KWH 0.03
Leasing lad and dock 1.00

Taxes and irsurance 2<, of

installec cost 0.13

Depreciction 10 years 0.65
Overheec 10U % operating labour 0.15
Intarest 1C % on % of installed cost 0.33
R.O.1. ox & installed cost Ca. 20% €.0%

TOIAL 2.49

(2) TRANSPORT FACLLIVIES,
FFM will have by ire end of 1870 a flee: of threc tankers in

operaticn, and by the zncd of 1971 a fleet of f{ive tarkoers,

Each of these ships {s capeble of carrying a minimum of 43, GC3

metric tons of acic. Such a carno will racuire & port draft of 34 iwvol,

The ships :mploved by PFM are on long term oharter from the
Grang¥sberg Company in Stockhelm,. S'wedun. Joose ships are onnvatted
ore anur;.

The corgo tanks are lin:d with stainless stcel and they ¢re
equipped with xecirculatgon squinment and heeing coils. ‘“he oversl)
dimensions of & :ypical ship are: Lenght; 595 fi. - Breadth: 74 fi.
"They have six separztz comparm»onis and could carry partial loads of
' pholphoric Aéid along with other liquid pmd\icu, or various grades ¢f

phosphoric acid. This latter poiat could be important to smaller customer .




since FFM will havc available next year four different grades of
phosphoric acid. These different grades will enablse producers
.w consider the manufacture of dry fertilisers such as triple super-
phosphate and ammonium phosphate . liquid fertilisers such as

11-37-0, sodium tripolyphosphate for detergents or other industrial’

phosphates and animal feed phosphates.

The capital cost and cperating costs for this type of shiy, has

to remain confidential, but it can be stated that thu treight mi'u

suificiently attractive to FFM to have oonvinced them that the cone
oept of moving merchant grade phosphoric acid nmnd thc world in
large tankers out of Mexico is a feasible mmod.

() INLOARING FACILITIES .
70 obtain maximum economis advantage from this type of dusiness

it is necessary for a potential client to be able to riceive 8 ) shipload

stany one time. This inplies that he mast have & wrminal tnstallevion

capable of receiving 23,000 metric tons of phorphortc 0id which 1a turm |

mummmvwsmwnmmumm.ﬂcu
- loading factlities in Tamps, Plorida. (Page 24). R

m“ﬂutmmzdowsdmho&&mww .
;.mmmnmm;mumwuu-uaw m
| melm« nsulphwmm.adamw
phnahnvmz!ummoalm
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6. It enables a» existing single superphosphate manufacturer .
to corvert production taqmttu to concer.tratad super-
phosphats and /or NPKX fert!lizere for a modast capital
outlay and thereby aliows him to compete with high analysis

fertilizers procucers within his local merketing area,

?tobably the most ¢ifficult hurdle which still has to be over-
| con& is thc problem of import dutlu, taxss and costly pori cvharges

’

‘levied in some counties.

Seveal courtries have an import duty on phosphoric actd, while
pmr‘utﬁnc t:".é duty ﬁ_'eo importation for phosphate rock and sulphur or
lower duties on manufastursd solid P205 p: olducts' such as MAP, DAP
and I8P. The reasoiiing, of cousse, it not difficuit to understand in

-oo_un:xm whh existing Mnufaciurim facilitiec, l:'-:st the local
‘producer fears compatition from the more economical lerge zroducer
and transporser of phospraric acid. Howevar, in the 'ntorut o sup-
plqu agriculitio with lowver cost tqrtﬂtur products ¥PM believes .t

| this attttudo is & lwiy which any nation can ro lunger afford, ,

!‘ogay the finaucial p}oblm of ottainiig capital for investment

at attractive interest ra:is and 1o & lesscr degres the availabilicy of
foreign excha.. ze for *%3 purchase of phonhortc 8uid seems to be 8

mbun !n somo eoun:r'o:. -
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FFM believes tnat the correct approech to this problem is to0
encourage the developed countries who surply industrial davelopment
funcs to the developing and .underdovoloped countries 0 make these
funds available for the purchase of the intermediate fertilizers raw
materizls anhydrous ammonium and phosphcric aoid from other develop~
ing countries. This would permit two developing countries to utilize
funds granted by deveiovad countriss for irace beiween themselves. In
this way PFM balieva tha: indusuial development amorg caveloping

countries would take piace at a mors rapid sace,




by

Robert> Petitpas
.N. Bconomic Commission for Latin Americe

T™he subject which brings us together today has been disoussed more. tham
once in recent years. In 1964 & mesting om the dsvelopment of ths chemioal
industry, sponsored YW ECLA, was held in Carecas to examins oonclusions on the
supply and demend in.the first systematioc regional study of the chemiocal
sector made by BCLA. :

Lator, the Intsremerican Committee on the Allismcs for Progress (IAP)
established, in June 1965, a Working Group on Pertilisers. Representatives
of & number of international orgesisations (FAO, VWorld Bemk) and regional orgesd~
sations (LAPTA, STBCA, Interemerican Development Bank, Interemeriocan Committes
for Agricultural Development, snd others) participated. In Nay 1966 the same
group met a seoond time to examine the oconclusions of studies prepared bty FAO
and ECLA on the use of fertilisers in Latin America and, by BCLA, on the
supply, structure of the industry sad projections for 1970 amd 1975. . ..

The picture of the Latin Americam industry at this time is kmowm to you and
we only meed to recall that an appresiable excess of nitrogen was pre ioted
ummnmmturmotupomnzoh amounted to an expenditure of
W0 million ae s aversge for ths decads. for all KM's. The conolusion whioh
the study presented in 1966 is yet today pertinent, and I will refer to this later.

This meeting, convened by UNIDO and organised thanks to the valimmt
offortd of the Ninistry of Induetry and Commerce, with the aid of Petroguise .
and ADA, should be an sppropriate occasion in which to malkeAn homest ba anee
and evaluate that which still remains to be dons bascd on the oconditions
existing years before.

I will not present here & ~imilar evaluation sinoe ECLA has not m obh
$0 carry out & new detailed study in this sector. I will nhr, m,
the changea that seen t0 us most illustrative, e such uuh uprd to mﬁu

@ with regard to production, beginning with uitro.a
The FAO/ECLA studies predicted a minimum. demand for nitroan in tlu

countries of the region, exoept for.the Crribbean, of 853,000 tons end &
mmtnnudodtonuﬂunl.mooom wumw
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the minimum level, reaching already in the agricultural year 1968/69 some
850,000 tons of nitrogen. This figure obscures large disparities such ae
ooccurred in 1964/65. Thus the average consumption per cultivated hectare
prescnt oxtreme values, with 24 kg. of nitrogen in Centrel America and less
thaa 1 kg. in the group of countries of the Plate River Valley. Among these is
Brasil with 4.8 kg., Uruguay with 5.) kg., and Mexico with 14.5 kg.; the Andesn
average about 9 kg/ha. Altogether a growth of consumption at the rate of 11.9%
annually took place in the last nine years. Thus it appears very probable that
6 consumption higher than the minimu forecast for 197% will sake plnce—that
isy 1,175,000 tegs——sinc. the present r - indicates about 1,600,000 tons

per year.

Less spectacular has becn the increase in the consumption of phosphatic
fortilisors. If it is true that in the agrioultural year 1968/6 the minimum
estimated consumption (for 1970, 614,000 tons of P205) was reached, we are
still far from thc figure of 870,000 tons taken as the maximum hypothesis for
1970. Again here the Andean and Central American countries stand out with
9 to 10 kg. of 9205 per hcctare; Brasil reached 7.2, Mexico 5.1, amnd finally
Argentina bordered on 1 kg/ha., whilc Uruguay applied about 13 kg/ha. The
global average of thoee countries does not exceed 5 kg/ha.; that is, between
& tonth and & twontieth of thc normal dosages in countries of high agricultural
productivity.

In respect to potassium, some 300,000 tons (xzo) were consumed in 1968/69,
approaching the maximum figure Irecast for 1970--that is, 370,000 tons.

In sum~ry, in 1968/69, our average rate of application of fertilisers wes
some 16.5 kg. of NPK per heciare and yet in some countries with high fertiliser
consumption it does not exceed 40 kg/ha. It is worth remembering that France
appliee about 200 kg. and Japan about 400 kg/ha.

Production

How have the.projects and actual production developed in this period? The
projections with respect to production of n:trogen have only teen achisved in
' part by Mexico whoso production in 1969 reached 547 of the total, while matural
nitrates from Chile supplied 27¥. Thus, in 1968/69, the total production oan
be estimated at 680,000 tons, equivalent to 2/3 of consumption.

If we look at the new units which begin operation near the end of the
present year, or during 1971, we find an important jump in capecity, totalling
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1,100,000 tons of nitrogen. The new capacities announced by Colombia, Chile,

and Peru have not yet materialised, while in Brasil and additional plant has been
completed with the annual capaoity of 110,060 tons of ammonia from naphtha and
snother unit of 66,000 tons from natural gas is under construotion.

 1f we now add the projects actually under construction (Venesuala especially)
we have 500,000 tons of additional nitrogen, thus having, toward 1971/72, a
total capacity of 1,600,000 tons of nitrogen.

Summarising the project whose exeoution is probable before 1975 (Central
Americs, Peru, and Veneswela) the srea will have available at lesst 2,050,000
toun, & figure whick s-uid incroase to 2,700,000 toms if the other projects in a
stege of exploretion (Argentina, Chile, and Venesuela are carried out.)

It is necessary to point out that during the period we are comsidering
ssmonia prices for important deliveries have experienced a severe decline:
from an estimated level of UB$ 65 per ton in the first half of the decade
tc § Jo to 35 in 1969 and 1970. MNeny Latin American projects that were studied
with the idea of exporting have seen this opportunity lost and they are faced
with very different oconditions of competition in the world sarkets.

It is likely that the experience of some small installations whose wnsuit-
able locations or processes csused a paralysis of their lot'tvituj will be
Tepeated in the next deceds vith those plants whose oapacity or rew material
imposes production oosts much higher sham US$ 30/35 per ton of smmonia.

~ Before ooncluding this very superficial review, I wish $0 refer to the
events that mark the evolution of phosphatic fertilisers.

The first in importance is, without doudt, the ntmvot operation of
Pertilisantes Fosfatalos Nexioanos with its 350,000 toms per year of phosphorio
acid, about which ihe delegate from Nexioo will speak later. A% $he same time,
the efforts developed in Brasil for perfecting the technology of the concemtretion
of phosphate minerals that pemmit utilisation of her importent ressrves should
be menticned. At the moment, the exploitation of the lange reserves nwaime %
be seen. These, acoording %o plans smnownced by this coumntry, will be mined
at the rate of 2 million tons per year begimning in 1974.

Y/ Foter The existing capacity in the Carridesn is mot inoluded in these
figures. T

:
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With the exception mentioned, the area is still deficient in processed
phosphates and depends heavily on importation.

We will not dwell on potassium sinoe, with ginor oxoeptions (Caliche inm
Chile) production does not exist in the region. Natural exploitable potaseim
resources exist in Brasil and in other oountries and perhaps this decede will
86 regional production initiated which will contribute to supplying the demand,
which will be about 400,000 tons of x20 by 1975.

We referred at the beginning to the conclusions extreoted from the mnalysis
which ECLA prepared on this branch of the chemical mtul/ in 1966 and we
mentionod that this oould still be applied to the present situation. Permit me
cffsr these conolusions to all thosc in whose hands it is to achieve a botter
coordination and complementation of the efforts, until now soattered, mede in

the region.

1. Advisability of accerlerating the use of some important sources of
rew materials such as phosphates (Peru and Brasil) and sulphur. '

2. AMdvisadbility of paying greater attention to the costs of rew saterials
and mspufecturing scale.

3. Interest in improving national and rogicnal tramsportation, as much for
fcnutuu as for thoir raw materials and principal intermediats profwoiy
asmonia, phosphoric acid, natural phosphates.

4. Advigability of investigating possidle sources of sulphur and potassioc
salts.

5. Bxistance of possidilities cf obtaining slemen:al nutriemts, especially
nitrogen and phosphorus, at costs much lower than the present ones

6. Advisability of promoting regional interchange to ocorrect the
disequilibrium in the development of production that rosults in evgess ocapacity
in some sones while others eubsist from importations fm outside the area.

T. Advisability of standardising the various types of tmmm- treded
in the region.

If there is anything we should add on this ooassion, it would be & ref-
erence to the urgency of creating a permanent oonsultive orgmisation to service

1/ Document E/di. 127761, "The Supply of Pertilisers ia latia m'-
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all the producere of the regiem, mt&{yﬂﬁﬁ.o&“tn‘mﬂﬂu
sethods of penetrating the world sarket ia nitregen todty and, perhape,
phosphoric acid, potash, and sulphur temervow.




5 S FERTILLICR FROCMISY: OF PAO
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Juan soio 40 1a Vege

PAD Pertiliser Programme
Rio de Janeire, Drasil

1 should 1ike to take only a few minutes of time left ia this meoting %o
present 1o the estoamed participants a repid glance st the Pertiliser Progrenme
of PAD, its objectives, its methods of working, its preseat stiate and ite futuse
pPlame. I should like first t> express my gratitude for the oppertmity for
addressiag mysclf to people who in their respective comniries live daily the same
uncertainties which affect the lines of action of the Pertiliser Programme; that
18, to achieve an increass in agricultural production through retional and
increasing use of fertilisers. On the other kand, I think that participation in
this WNIDO Neeting follows the lines of action estadlished ia the agreensat
signed in Geneve on 9 July 1969 by the Direster General of PAO and the
Executive Director of UNIDO in which was stipulaied the meams for harmenising
the activities of Both orgenisations in a constructive way, sztending end
interchanging experiences ia a common effort.

The Fertiliser Programme of PAO was started in 1961 in respense e the
Justifiadle concern for the possidle food defiéiéasy S0 supply the demend of
the constantly increasing population. Nine years later this pregramme 1o
extending 11s activities to 3 major regioms (the I'ar Cast, West Africe, Bast
Afries, the Niddls Taet and Latin America), eabrecing some 29 eomtries, %o
which one must add another 9 more which receive assistamee from PAO ia werk
related to the development of the uee of fertiliser. Amcther 9 countries
will be incorporeted ia the Programme in the near future. These coumntries
already are in an advanced state of negotiation with reepest to interested

govermments .
T™he odjective of the Programme cem Yo swmarised es folleows:

1. Te promeote greater wse of fortilisers ia rurel arves, demsnstreting the
officioncy of their use an well as the intreduction of other impreved prestices.

2. To ccllaborate with the experiment and resceseh sorviees ea fertilisesw,
estshlishing appropriately ¢- ‘ened trials which pemmit the estadlishment of
prefitadle fertiliser woe.
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3. To collaberate ia effcris wdertaken Wy the cowntries o creat & body of

agronsaists fully qualified ia the wee of fertilisers, especially at the farm
level.

4. To promete the utilisation of existing oredit systems ia the commtries
through implementation of specific projects of distridution and credit for
fertilisers.

S. To offer these countries suggeetiocns and reccamendations in reepeet % the
poliey % follow in the developnent of the wee of fertilisers and concrete date
on the possidilities for fertilisere consumption in the cowtry cr smpesifiv aress.

Ia respect to the Latia American Megion, the Progremme was started ia 1962
in 71 Salvedor, Costa Rica and Nondures. Ia 196) the Progremme was extended to
Fouador and Cuatemala, and ia 1964 %0 Paname and Colmdia. Lastly, ia 1969,
Bregil and Pareguay were incorpereted. There are other cowmniries in the Regien
vhich have showm iateresnt ia the Programme and these are ourreatly wnder
negotiation.

Deax i ish the Pertiliser Presremme o egtoblished snd Cunetises.
Per this I will follew briefly the chromelegieal order of evente whieh
bogin with prelininary disousnions through four opersiing wheses of dovelegnent. R
In the prelininary disewssions, Rotivated ly & request frem & govermment, e |
contribution of the country (percemmel and oguinent) as cowmterpast 1s ovalwmted, | i
through PAO, Wy the Comeultative Committes of the Portiliser Industry. The
porseanel s eenprised of Migh level toshnisal officale a0 counterparte o MO
cxperte and sufficient technicel permomne]l at 180 fasm level whese nmber sheuld
Yo elated 10 the work to be undertaken.

Afver )10 phase e Pregramne, Which cemprises fowr diffevent n-u.u
initinted;
1)l~ulfc~mmrmutnku-tuudmh
oash ~f the pajor ssmes, :
:)mamm-uum.-mm-n-cm
3) Pilet projeste of distridutien and oredit for festilisese.

4) Institutionalising of the epereticn of the Pregrean in all of the cowmtry.

Vith respect %o the firet peint cae may fiad that there is suffisient
iafesmation svailable in the comntsy, ia which case & Pregrenne etn bagia fren
¢ denomatretion phase, If this is et the ease, the Pregreamme begins with the
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establishmont of simple trials on thoe farmers' land. In this casc, these

play an important part and comploment that which the experiment statioss cem
play. The scheme which is generally usod is the factorial with three differeat
levels of each of the principal eloments - Il ,P, and K.

The demonstration phesc is the basis of thu Programme; that is, the phase
which best develops the final objecctives. It consists in retablishing the
greatest possidle i ber of simple demonstrations, 2110 in farmers fields, ia
which with & very simple design the economic effect of the formule recommended
the sone can by dmonstratod and compared with the test without fertilisese or
with the formula that was usually used in the past. The orgamisatiom of
visits to the fielda——that is to may, thc hnlding of "Field Days"—make it
possiblu to demonstrate to farmers the differsnoes in each crop and, what is
sore importamt, at the timc of harvesting the differences in prodrotion tremsls
15 a simple economic language which allows the farmer to oompare clearly the
soonomic advantages of corroct fertilisations.

T™he conclwions derivec from the demonstratione are expressed in terms of
the relation value/oost; that im, the ratio of the imcreased valus oMtained
the harvest per wnit cost of fertiliser wesd to obtatin it. Experience show
if this valus is maintained pesmanently at around 2 the fammer will feel moti
to uwee in tha future the formula which has becn recommended.

In the final demonetration phase (2/) year ), if the value/cost retio hes
boon maintained at attractive levele, the farmer attampts to purchane the
fertilisors which were wsed in the damonstration. In the majority of ocases be
try to obtain ocredit. Perhaps the crodit syste @ available in the sowmniry ase
sufficieatly available in thc sonc or there are rustrictions. In this case @
pilot project attemps to> make availadble to a small fatm commwmity oF to some
farmors & quantity of fortiliser on credit undcr a guaremtec of some commumity
responsidility for repayment. Agreomeat with two orgamisations is requireds
T™he Rural Ixtension Servioc, which promotes the formation of iaterceted growpe
and the famers applying for loans and an inetitution whioch is adle %o memage
the loans and their repayment. A pilot object estadlishes the sutomatioc remewnl
of individual loans after their repeymeat, thus establishiag a motatiag fund
oan b reinvested in the purchasec of fertiliscrs.

After two to threc years of operatios one is able to create a commmmity
strongly interestcd in the increased use of fertilisers, a community whioch
earlicr was depondent direotly »n suppliors and credit institutioms.
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m«sorGymtmmmmofmmﬁomu adle
to continwe, without direct eseistance from the Pertiliser Programme, the
sspects of demomstarstion, distribution end oredit. The Programme thus sots
as 8n irreversible ocataliser whose oomtinuity bdecomes & property of the cowatry.

Ancther important facet of the programme is ihe ‘u‘unuu' of frequeat
Araining courses of technioisms at & local level on the use of fertilisers,
such a8 & publication of booklete and manuals whiok eerve a8 iraining saterial on
the techaique of fertilisatiom.

Very significent aleo 18 8 ocolleboration that is maintsined with other
siniler progremmes operetiag in the respeciive COWMRIrias or programmed vhich are
supported ' other orgmisations withia or ocuteide the ianfluence of the United
Natioms.

Ia thie brief talk sbout the fundamentals of the Pertiliser Programme 1
ould a0t wish 1o $ire you with the preseatation of musbers end statistics |
wieh, o the other hent and in greater detail thes 1 sould give you Deve, are
contained in doouments tnd swmmaries which are pudblished anmmally. Uore thaa
39,000 triale and demonetiretions Rave Doen carried out and some 2 millies fesmere
have had sscene 1o the test farme -llmb-cnﬂuundtuihmto
sdventage of festilisation. Binety=five por oemt of he demonstvotions carried
out gove clearly positive resulte from the eeoncais view=point.
the highest valus/ecet retio in these wes 4.9.

mnmwmmunmﬁn“nmouc-m-.
mmmummuwx. w.l-l».lhx-lunﬁ
o total of 729 triais mad 2,998 demcnetretions, sunbere of Whish ase deing
MW“\Q\&O&!‘O ascount mmmum.mﬂ-mu
where the Programme was initisted l1ast year.

Maally, end o8 n addition to this gemerel utennm.x-u-ulmuau
%o the gentlemen .gresent & small eollection of slides 'hich shew seme of the
Arisls nmd ¢econsirstions in the variowt couadriss whiore the Fregrnmie is now

opereting.
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20,7 milliom m

27,000 toms (1967)

(1969) provisiesal

942,400 tous (1969)
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VIII. COUNTRY RFPORT

Summary
ARBNTINA (by Maria A. Lew de Lerer)
FRELDGNARY POCUS OF THE SUPPLY

(% CALS

The paper stresses the fact that sinos the major part of the foreign
exchange earned by the oountry is derived from agriculture amd oattle
raising, it has becoms necessary to inorease exports and improve tech-
nology for the rural sector.

The paper points out the significance of agriculture chemioals in
the improvement of production, considering that the losses caused by
insects, pests, weeds, etc. represent from 39% to 40% of the production
potential. Losses suffered by several crops of importance to the
Argentine were desoribded.

In the decads 1950/1950, there was a rapid increase in the wse of agricultural
chemicals. For example, the oonsumption of 2,4D imoressed from 190.000 lbvs. in 1939
te 700.000 lts. during 1954/55. The tables attached 0 the paper register
this intensive developmsnt of the national production and consumption
of chemicals for the agriculture.

With respect to rav materials and intermediste products, the paper
points out the existence of natiomal products that satisfy the domestio
demand for pesticides. Several raw materials are alsc mentioned and prioces
are given of several pesticides locally produced.

The work indioates that the idie capacity is still very high. Peor
exasple, the utilisation rete of Pentachlorofemol is ealy 106. On
the other hand, in the case of 2,4°, the rate incresses wp to 90f.

As far as the importation of chemicals for agriculture is comcermed,
the study poiats out that the products are wory diversified, Purthersore,
there has been registered a ooneiderabls increase iu imports sepecially
during 1964, vhen the amownt of nearly 8 million dollars ws registered.

The apparent ocomsuwmption of chemicals for agriesltwre wms
UBS7 million in 1960, jumping to UB$21 milliom im 1968. It indicates
also that if there existed the possidility of producing, s grester mwmber of

produsts in Argemtinia in order $0 substitute for importation,
the abowve ocomsumption would double.

i
i
é
i
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When commenting on the change experienced in the products applied
the parer explains that Law 18073/69 prohibited the use of traditional
chlorinated hydrocarhons due to complaints received from main foreign
buyers of agriculture products, in view of the presence of residus levels
above the ones permitted.

Concerning pesticides, the paper ends by stressing the ‘ltmificlnoo
of the stidies on residue levels, in order to avoid that the agriculture
and cattle product-oxports e affected by COIRX limits on pesticides
residues of the Joint Programmc of FAO/OMS on food rules.

RIS

Pertiliser consumption in Argentina has shown little progress during
the last 10 years. At present consumption is approximately of 70,000 toms per
ycir, including nitrogen, phosphrtcs, compounds ané organics. Among nitrogen
_uren stands out with 25,000 tons. Phosphates total approximately 8,000 tons/year
and include triple supsrphosphate, Thomas slag and hyperphosphate. ) ¢ ¢
compound is about 38,000 toms and the oconsumption of the NP growp is ahout
22,000 toms. :

0

The paper suggests that development of fertiliser oonsumption will
take place when the farmer and cattle dbreeder apply it in the intemsive -
sones of culture, such as cereals, forage,and oil seeds.

With respect to the national production, in 1968 the first nitrogen
fertilizer complex started operating. Production of this industry is
a8 follows:

Anhydrous Ammonis 68,000 tons/year
Urea 55,000 - "
Ammonium Sulphate 50,000 ©~ ™
nnx m'm LJ L]

In view of Argontina’s restricted consumption of these products,
they are being exported is part to the meightouring. eoowmtries.
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by
IRTILIZES Maria Llanos CAcercs
Presently, Bolivia has no fertiliser plants and is worried adbout the
faot that it has to import over UB$23) million per year of agrioultual
products.

Based on a study made by TVA (with the financial assistance from
UBAID), Bolivia decided not to erect a plant for phosphate fertilisers,
but to consider the installation of a plant to produce nitrogen ferti-
lisers in the Santa Crus de la Sierra region.

Bolivia is presently studying the possidilities of finanoing an
industrial complex, to produoce:

Asmonirs 39,000 m.t./year
Nitric Aoid 9,900 = "
Asmonium nitrate 11,55 = "
Urea (m 49,50 » "

The country’s fertiliser requirements are as followms

Yoar A210/10 TM13 12/13 114 14/15 15/16 16/11 TIA8 18/19 19/%0

| 2385 3,160 4,054 6,102 7,936 10,209 13,100 14,165 14,901 15,542
’205 2,384 3,158 4,051 5,29C 6,833 8,917‘11,'467 12,354 12,921 13,443
0 1,232 1,654 2,195 2,900 4,769 5,769 1,933 6,480 8,881 9,287

Total 6,001 7,972 10,301 14,300 19,538 24,975 32,500 34,999 36,703 38,272

Considering the faot that Polivia partioipates in the Complemsatation Agree-
ment No. 6 of the Petrochemicals Industry of LAPRL and in order $0 be adle to
Supply pesticides to the other countries, hes requested from Syracuse ai-
versity Resoarch Corp. the preparstion of a stuly on the techmioal/ecemomic
possidilities. This study is being made.
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(3Y_CRLIWE) ACCORIENG 7O TVA
R.7./YEAR
Products . 1970 om 1972 9m 1974 1979 1976 ym 1978 1979
Wheat 200 600 1,000 2,400 3,300 3,900 6,000 5,400 6,800 7,000
Potatoes 2,100 2,400 2,400 3,000 3,300 3,500 3,500 4,200 4,200 4,200
Quinoa 3 6 S 12 15 36 45 90 120 150
Rice - - - - - 120 240 350 450 600
Cotton 22 34 . ‘&.w . 90 120 150 270 315 , 315 420
Peanut - - N 1 3 5 8 10 12
Sugar Cane 60 120 300 600 1,200 2,400 2,020 2,592 2,676 2,760
Comn - - - - - 0 50 100 150 200
Porage - - - - - 0 60 100 150 200
TOTAL 2,385 . 3,160 4,054 6,102 7093 10,209 13,100 14,165 14,901 15,542
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{3 _CRINR) ACORNNG 70 VA

Products 190 19T 19T2 1973 194 1915 1976 19T 918 - gy
Vheat 200 600 1,000 1,600 2,200 2,600 4,500 4,800 5,00 5,29
Potatoss 2,100 2,400 2,700 3,000 3,300 3,600 3,900 4,200 4,200 4,200
Quinca 2 4 6 8 10 18 2 45 60 78
Rioce - - - - - 60 120 180 240 300
Cottom 22 34 45 90 120 150 210 ns s 430
Peanut - - - - 3 9 15 2 3 »
Sugar Cane 60 120 300 600 1,200 2,400 2,50 2,992 2,616 2,760
Corn - - - - - © 60 100 150 200
Forage - - - - - 40 6 100 150 200
TOTAL 2,384 6,833 8,917 11,467 12,354 12,921

3,158

4,051
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CORTXY_ITon
Syeeory
AL (contimwd) by Paulo Barraget

ER\ZILIAN MARXET FOR CROP FROTICTIVE PROPICTS
™e paper points out that, in order thit frod productior in Drasil
satisfy the population needs, which increases at a yearly rate of }.20 the
agricultural production should hrve as & ;mal, am incresse ~f 12¢ per yenr.
In order to meet thie velw it is neceseary that, apart from the wee of
fartilisers, crop protective preducts for ssveral cultusres alee Yo applied.

It stresees that presently, agricultural predustion leess appresiantely
16 due t0 the action of insects and rate, estimating the minimm annual less

et UBS400 silliom ia Bresil.

Average importition of ocrop protective produets hns “Seen nearly
UB214 million,taking as 1 basis the tadle relative to 1958/57, vhieh would
represent 83 of the apparent conmumption during this swee period, the = fority
of these products boing imported in concentrated form, eepecianlly the cmse
opecifiod 38 "tschnical grade”.

T™e paper indicates that dus to agricultural development, imporation
should increass in the near future, sven thowgh a larger participation of
domestic producigon will be registered.

Ome may reach the e-nclusion that ‘wst 135 of the products ecnswmed are
formulated with products of techmical grade origime tiag ia the comtry. Thes,
the paper cxamines Py category, the actual sitwation of this dasis iaduetry and
aleo the processing industry that operates §it) teckaionl grede preduste, oither
domestio or imported, formulating the mivtures.

T™he piper ends by indicating that present i-rreisc fa oM mpilon of these
producte in Drasil is from C% to 101 per yerr, amd th-t 11 1275 the totalanlee

of these protestive products ;xmﬂod and natiemal) was of Cr%R mtllien
(v ~imitaly UB$130 million

The sise of the market along with the increase that should be regiotered,
demcnetrates the mecussity of produciag ia the somiry, thoge predusie .
being imported.
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The strategy of the precont gowernmental peliey 10 0o eqpand
ouperie of mamufastiuwred produces wnd inevesss sgriculture fncomn, o0 hat

908 of the pepulortion mag jein the martet fur conswme goeds preduced Yy the
tadustirial eseter.

Ia the 0lides shown, the good yooulte of the canpaigr (colgnd %¢ ijacrense
cnporis of maufnetured goode sro Gmenstrited.

Ia erder %0 mach this goal, tin fellowing wie sem of e maia waswresd
ehoat dowley e seed produciion Soeter; Il csusupiin

fortilicere; snlare conswmpition of orep pretectivm predunts, ootahited rwel
oredit oonditions adoguate 4o e rural onterpriee wmd e officient hande.

e pager gees on Getailing bow 0o purel svedit poliy 0 gplied, cnghnsie-
iag that the cosmsnis sitwmiion of Whe enteryricse and medet cogniontion shoudd
o oupoeially ccneidored.

Mo pagor aloe rovied® e owligmaat of stesge factiitics, owicpgaunsd -
of spplicstions fren e Dunoe Dasteanl @& GréliSe Susparatisn, e Gveruneed
policy ccmsorning maistenames of niniowm priese for agriceltwre predusite,
tatvedusiion of cenpuloory rwral laswrense 12 Wis Digte of S Punle and emten-
oten of agricnltures sochanisation peseidilities.

Wk reforonce t¢ the Nortilicne tadwiry’s wek 18 tarreoing o agpltant-
ten of fertilisere, this industry has plaped s slovant sule ia e precese
of enlarging agricnlture prederitivity.
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Poulo Vieiry Ieletti

BEILES I RARTX_SSISEE I IRk

The pager pressnts -~ picture of the main segeets of the Mesilim consunp-
tion wd predietion of fertilisers, nlse of the aspeets of the Drasilian agri-
oulture preduciion, comments om the Br-silism Government peliey en fortilisere
and montions the coumtry’s sutleek for the dovelopment of demsetic predustion
of bdasiec muirieats.

At the degimning, it states that agriculture in Pragil is divided ia 1w
seeters; "traditional” and "medern". 1In the firet, fertiliser conswmpiion is
practically nil and in the "wodera” &)l now teddaiquwe ase wpplied, suh as
meohanisation, use of selected seeds, combatl agninet pests, fortilise:
application sdequate treatment for epepe 04, fiaally eMaiaing of siaiowm
prices guaranteed by the Oovermment.

According to the paper, ~pparent censwmption of fortilisere dwring 1938,
was the fellewingt

Tirtente ('0'10501'0)

kopee pi |
Nerth/nertheanst 38,420
Conter/Beuth 4,00
Seuth HaW™ ]
Prasil 601,700

During 1969, the apparent coisvmption of muirtents fer all Brastl, wme
530,35 tems, which indicates » eomsidaradle inereass. ™ 1979, » lasgee in-
ereoans wa foveastieod and has been registered.

The study indicates that the o mparisen Wetwmen dsmnetis fortilicer pro-
ducstion wd apprrent emowption cowsrs 277 of the tetal, et ia 1969. Tie
comporisen vhen mds ia 1964, wee AZ.. The pager jasluine = amalpeis of
the main fertilisers 'wed in 199, nitregem, phocphate, and poetassiwm.

With reforonce to comsumption, the pager states that ia 1971 the coumtey
sheuld comsms 934,000 tone of WPY n-*rients, reachiag 1,%3),000 tens ta 979
and 2,387,000 tome in 1980. P.rthermere, it is forssen Shat the increass of wee
by hectare, dieh 4 7960 wae 6.7 b, will W 13.0 b t0 97 and 0.6 b to 90D,
Por 1971 is forcasted 3 radiesl siterelion in Drasii, » ths predustiem
structure, maialy whers nitrogmn is consermed, cousiloring et tedagy maet of
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B is taported. It will Yo predused locally with the peesidility of attalaing
womd 70§ of the Drasilisn © mowmption.

e stely reveals that the opinien prevailing ia the governmeatal and in-
Sustrial eireles 18 that all frtwre projects for dasic mutrients for Brasil
should start frem utilising national matural resouress and produce om a scale
that will mabe peseidle ooupotition with the producis imported wader sormal
price conditions, without customs protection. Vithia this pelicy, all large
pre joete are téing plammed for the Brasilian fertiliser indwstry.

In eomtinuation, the pager refers to ihe dasic fertiliser projecis existing
1a Brasil, making speeifieo mntion ¢f projecis in the phosphate and nitregen
fields. Were petaseiwm is eoncerned, reforence is made 1o cormalite and sil-
viaite ninee discovered ia Sergipe, Which will permit Drasil to fulfill complet-
oly 110 Gomand with Sergi=e's potassiunm and may alse hawe exire Quantities for
‘enporte.

A% e flaal 147% of e pager, 10 ssetionsd he significant party plaged
W the fertili.  miziag indwir, neorning the dewelc,mnt of fertiliser
pplication ia the comiry and cupnasisee 1he work sffected Yy SIDA temeds
popularisiag we of fortilisers, espesially ia the Cemter/Bewtd regiea.
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CRXlE (Rodrigo Donoso M.)

% _CHLENE _NRTILIZER_ TN PBTRY

The paper points out that in recent years, the Chilean agrioultural produwst-
iom has turned from a surplus to a deficit position. This is dues, among other
things, to the fact that only 7% of the soil can he plonshed and out of this
total, only 1,6 million hectares are adequate for intensive cultivation.

In order to effsct a more sfficisnt distridution of the fertilisers is-
ported by Chile, the Bank of the State has made a study of future conswmption eof
fertilisers. The result of this study indicstes that Chilean oconsumption of
FPK fertilisers could doudls hy 1975, Consumption in 1975 rould de the
followingt 90,000 tons of nitrogen fertilisers; 165,000 toms of phosphates
and 49,700 toms of potassium fertilisers. In order to achieve this conswvaptiem,
it will be mecessary to sffsct an intensive program of market dovelepmont.

Megarding raw materials, Chile has natural s, nitrates, phosphatioc
Ainerals, wloani. esulphur and although deposite of potaseiwm ainerels hewe not

boen found, there are "caliches” vhioh are the raw saterial for the predustion of
nitrete and thess contain potassium.
The plants operating in Chils have preduction ocapacity fer 175,000 tens of

Ritrogen, 50,000 toms of P205 and 24,000 tomes of potaseium oxide. The paper
montions the most importaat organisations in the fertiliser secter.

In order to matisfy tho estimated conwmption f-r 1979, Catle wuld
noed 40,000 tone of XY, 107 tems >f ’205' 38,000 tems of lzo. apart frem e
utrients that may “e produced by the existing plants. The paper peinte ot
that it will Yo very important that ts sstimated oonsw.ption be attained, ia
order to odtain a greater productivity of the seil and prevent the groving
deficit provailing teday in aghioultwre produstion.

The Corporacifm de Pemento (CORFO) hes ashed TVA te mahe s study, ia erder
to know the altermatives necessary to satisfy the demand by preducing demsetie
fortilisers. The paper presented by TVA is boing stwdied by CORFO and & d»-
cisien is expected for very seer cencerning the gomsrel plaa feor fertilisere.

Ons of the prodiems discuseed ir the preduction of ammenia and wea.
Booults she:' that a production of 500 tons of ammenia and 600 tems of wee/tay

in plants located in Magallames (wsing netursl gns) w1l oompete favewrably
with iaternational prices.
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SXFIXY REYORT
Swemary
XA by 2. Donoso Nederre
T™e paper precented 1s Aivided inte two parts: Pertilisers and Pesticides.

XX
~ The source of rav material for the mamufactv*e of fertiliser Wy the 40
osistiag firme in Celombia, is imported. |

With reference to nitrogen, there are two plante with a tetal installed
capasity of 120,000 toms of N por yoar. Newver, 60,000 tens of ¥ 18 weed
yoarly. These plants prodwse ures, asmenis, nitric acid, ssmeniwm nitrate, 5
wi gresulated fortilisers. 2

It 10 estimated that in 1971 the Bupress Neausres Colembeo-Vomeswlanes will
start preduction, with the capacity of 300,000 tens/year of compound fortiliser.

Potassium 19 imported, oonsidering that proscatly there are ne sewrces of
"Pply in the cowmtry.

Salee of fortilisers enjey & ‘anking credit supperted Wy Lav Ne. 26 of
1999, viich force ihe bamks to designate 147 of the depesite te agricultwel

doevelopmont. The majerity of preducing firme extend their sredit conditiens
w to 180 days, for 408 of coch sale.

Apparently, the tramsperiation sent frem the interier adds ¢ the sest of
the product, as mueh a0 207, hiich can bo cenpared 1o existing eeste ia the |
United States. Nowwer, tranepert precents s dettlenset ion the domsnd o oread

Fortiliser conswmption in Colembia 18 conoidored te % low, oinee it 40
100 kg dentare. It 10 % e grestest astent ia e cultivatien of poistess.

Predusere ave prepared & progranme to ineveass fortiliser application, ia
whieh 10 gsnslude( fiold dumsastoetisns. .

Briefly, the paper indicates that bWy 19095 Golesbia will Dawe e
oagacity for predusiag all fertiliser needed, pesuitting e fasuse %0 w
ae fortilinere and fasseam agrisultwel predustiss and caporiatics.

In the commreisl formulstions sade ia the cowrtsy, are enpleyed tedag JOf
of the Colembiian rov matertials ase wed for ). 3¢ 10 capooted et i e
omiag yease it 11l reasty T, Purthosusse, the iantalled eapesity of the
formlating fires 10 caployed wp %o 195,
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There are soms products of the bisdithiccarbamates that are being made in
the country and sold at prices 50% lower thaa in the North American mariet.

In order to facilitate distridbution of fertiliser to small consumers in
distant regions, the State sells pesticides through the Caja de Oredito Agrerio.
Those sales are made to approximately 450 firwms that are part of the 10,000
retailers that sell pesticides.

The Colombian market for pesticides in Latin America countries is low,
but has a oonstant tendency to expand. looal producers reccive the incemntiwve
through ¢ Cirtificate of Tridutary Bonus (CAT).

Application of pesticides in Colomhia is effected, in great part, umder the
supervision of experts o keep close contact with agricultural credit. This
way, the Government supervises the assistance given by experts from private
enterprises.,

The alteretions effected in the agriculture and cattle rising seotor,
&ave 3 considerable impulse in Colomdbia, where pesticides and fertiliser
industries are being developed., This reform authorised the Instituto Colomdiame
Agropecuario (ICA) to comtrol the quality of such inputs either in production or
distridution, and application of same.




COBTA RICA by Rodrige Lopes iguero
I8 FETILISER ISR J¥ COSTA RICA

The paper informs that Costa Rioa has om plant producing II‘IO3 ammonium |
Mtreto 1o supply all Cemtral Americen cowmtries. It Bes & capacity of 90,000 toms %
of IO, aad 120,000 tons of mitrophosphates. By 1971 it is eetimated that this '
Plant will operete at full capacity, o0lling all the production t0 the OCentrel-
Ameriocan area.

Costa Rioca has sulphur mines with estinated reserves of 200 million tons ,
UP %o now no interest in the installation of s plant able to use this
minerel in the production of sulphuric acid has been evident.

There arc only mixing plants uaing the only national rev material, i.e.,
diatomite. All other products are imported. Pertiliser consumption im 1971
is estimated to De around 34,000 tons of N, 15,000 tons of '205' and 13,000
toms of xzo.

The farmer 48 Costa Rica 40  aware of the neocessity of uwsing ferti-
lisers. This results from the work dope over  * many years by the ..
Agriculture and Cetile Breeding Ninistry (Ministerio de Agriculture y Cama-
doria) which offers oomtinuwsus aseistance 10 the faswers.

Reogarding the crop protection products, consideriang that it is a.smgll
ocomiry, Ossta Rica cammet afford the isstallation of & cheaical plant feor preductior
of these products. That is the reason wy all pestiocides are imported ready to
% wsed by the farmer ia Costa Rioca.
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COWNTRY REPORT
Summery
DOWNICAN REPIBLIC by Gustavo Tirado A.

SITUATION OF THE FERTILIZFR AND PESTICIIE
INDUSTRY IN THE DOMINICAN REPUBLJC
The Dominican Republic just recently startod to dovelop fertiliser oonsw

tion, this development being hindered by the lack of agronomists, whioh in
1962 were only 2 and in 1970 are 100.

There are two mixing firme, but all raw materials are imported, and granu
lated fertilisers are still being imported ready to be applied in agriculture,

The largost fertiliser oonsumer is the sugar industiry, followed by the
rice, tobacco, corn, and coffec plantatiors, A new law, presently being
fcraulated, is expeoted to benefit the use of fertilisers on a large scale.

FSIJCIIES

In the Dominican Republic, there is no domestic pesticides imdustry, and
they are wholly importod for the animal and plant application, ready o be !

A new law, still to be put into force, will cover the use and control of.

}

pesticides. There are problems with chlorinated produots residues that have |
restrioted tobacco exports especially. - %




QUYAA by Bernard Wylde Carter

DR _FRRTILIZER INUSTRY I QUYARA
Ouyana has 200,000 hectares being cultivated, out of which 120,000 are in
rice and 50,000 4n sugar oano. Approximately £0% - 908 of the fertilisers
oonsumed in the ooﬁntry are applied to the sugar cane plantatioms. Per rice
little fertiliser im used in the Otwnm m are also 18,400 heotares plamted
with oococ-nut tron.

Roprﬂing puticidu, thoir u:ln use 1- to comdat the rioce cuchr and
destructive ants (MIREX is utilised).

Inportation of fertilisers wre as folldu, last year:

S P oo o

Ritrogen ’
Phosphate 3,559
Potassium 3,018 ;
Others W] :
Total 36,040 "
Presently th,o’ prices in the cowntry ares
- 188 per loug top

Ures 97.%

=r 110.00

Potaseim o 68.%

(Muriste)

The main prodlem is the high cost of maritime transport, dues to the meed of
- importing the products in small ships, Yecause of the hanks of samd that dlech
the ports for the traffic of boats of greater dreught.

Bvidently, larger quaatities of fertilisers and pestiocides ceuld b censwm~
ed if prices were more reasomadle, since besides rice there are new wepe
lih., for example, ocorn, peanut, soya bean, and sorghun. There are alse the
uvuiuhn which aleo require fertilisers and pesticides.

The Government is presently giviag great stieatien %o agrioultwre and 1o
especially encouraging the expansion of rice culture. It is imtercetiag te
point out that the paper indicates that im some cases, &wring the peried of )

Yoars, there have teen 9 riee oveps.
The large organizations that osntrect the ries snd sugar trediag, giw
credit to producers, in geods.




Symmary
NEIDLIC OF RBAITI by Joseph Adrien
PRI INPBTRY 1N BAITX

T™he paper pointed out some serious agriculturel predleas of that cowmtry,
vhich oould de summarised as follows:

1. mtmumdwmmmunuormm~mm |
is disinishing, year %y year, the ares Gevetdd % agricultwre. i
i

2. Difficulties in the preparation and education of r’*u.

3. The system in prectics until recently, comcerning rurel preperty.
4. Lack of foreign financial assistance.

5. RExtremely high fertiliser prices.

T™e paper enphasises the need to take measures s urgeatly as possidle
ooncerning nutrition which is presently deffioient and runs the risk of ocausing
bmger at larg -genle hunger.

Recently ccopsratives and agronomic schools were orcated, amd ,
modifications wmre ia the conditions nseded 40 impreve the rural pesperties. The

Government is mow carrying out an advertising campaign 10 jremcte better farming '
preacticee.

Nontion is made ¢ 3 large Nydreslectrie project that should swply pleaty
and cheap electrio power over all the commtiry.

It 18 alec mentioned that importation of finished fertiliser wme arewnd
3,000 m.t./yoar and that 1t nould go wp to 20,000 B.t./y0ar or mere, if the
above defficiencies wmre ocorrected, ospecially with the reduction of cests to
reaseaadle lewels.

The paper ends by requesting the colaberation of the ether nations of the
contiment to help Maiti financially amd technolegically, ia erder that all
seTiouws prodleas may be solved.
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m (by J. Garcia Castille)
L MD PESTICIIR

1. Present situation of the Pertilizer Industry.

(a) Ouano of the Island

The national fertiliser eonsumption has depended for many years eon Ouano
of the Island. Prior to 1957, most nntrients conswmed (FPK) were provided
from this product, In 1959 the partic!-ation in the market desreased
noticeadly, because a phenomencn of mortality reduced the population frem
)6 to 4.5 million birds. This created the need for importing fertilisers,
especially nitrogen, in order to cover the deficit. The possidilities of
industrialising fuanc is important denause of its high oomtent of wric scid
(arownd 125 to 157). It ie the world's omly maturel soures of this preduct,
from Which are derived drugs of high price and high demend ia the intermatienal
mariket. SENAFER has a pilot plant for the production of wric acid, vhich is
exported at U834.00/kg.

(%) Synthetic Pertiliser Plant

A private organisation is producing the synthetio fortilisers, ammeniwe
aitrate and ammoni'm sulphete, 'egimning with ammonia that is mads frem
Dumber and el oil. The plant capanity is 16.000m.t./year of ¥ (apprem.
22.000 m.t./year of ammonia) that 1s used to produce 43.000 m.1./year of
ssmonium nitrate (33.9€ ¥) and 15,000 m.t./year of ammenium sulphate (29€ B).

The asmonia synthesis is expensive hecause of the use of fwl oil as & rew
material and beocause of the smsll installed capacity that dees net permit the -
eocomcmies of plants of large capanity and whioch wtilise methame frem natweal gas.

The ammeniwm sulphate plant is modern 2ad we designed to aboerd the
ammonia surplus net oconverted inte asmeniwm nitrete beocause of the limited
installed capacity and because part of the concentrated mitrie aoid s
required by the local explosiwes industry.

(c) Cachimaye is & plant ewmed by the State fer the pre-
duotion of nitrogen fertilisers. It preduces ammeniwa nitrate of agrioul ture
grede (3.5 7). The installed capacity is 35.940 n.t./year. The prefustien is
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limited dus to insufficisrt power to 31.142 m.t./year. The 1954 preductien
wvas 26.240 m.t. (847 of designed napa~ity). The ele-trolitic precess fer pre-
duoing hydrogen is onc of the reasons why production costs are relatively Mg,
as compared to the process based on natural gus.

Presently,because of technologioal advaicements in this indvetry, the esise
of the plant is considered economically ohrolete.

i

Onc aspeet that hencfits the plant is the strategic lecation, with a market |
separatsd by a darrier of high freisht rates, making pessibls the inclusioen of
the market in the south when the supplies Hf fertilisers lile urea are net im-

porisd at pricos artificially rednoed or at dumping prices.

2. Production Statisties

Tahles on national prrduction and demand projections are givenm.
3. Evaluation and 1ccommendations

(a) Recommendations undor the legal romsiderations:

It is necessary to centralise all activitics of extraction, predustion
and marketing of fortilisers at a commercial rate in the newntry. Per this, it
10 recommended to follow the IEmprez~ do Pertilisantes oreated by Law Deeree
nd 17.52%, 'ithin the Indwstry and Commorce Je:ter. When apprepriate cenditions
have heen rreated, the organisation will seume the responsidbility of epesreting
the nitrogen romplsx in northern Peru. The financing,eQuipment and cemetrwetion
arc under the urisdiction of the Ministry of Energy and Mines, through Ntre B

(b) Technioal Recommendationss

T™he fartiliser industry is considered to he basic, sirategic and of sesial
intsrest, arcording 10 thc Oenera! Law of Indretries no 18.3%; therefere,
the State has the rosponsibility for plamning ite activities.

Install, as moon as possible, a complax of nitrogen fertilisers ia the
northern part of the country, taking inte oconsideration the urgent meed the
ocountry has ~f easing the yeirly deficidt of wrea, vhich 10 japertied ia grest
Quantities.

™e prticipation of the nitrogen fertiliser plamt at Cachimaye ia the éo-
mestic market should he the production of tecmionl ammoniwm nitrate fer emplie’
sives,

Since the present FEATISA production is not coonomical, its installations
could have a2 hetter use by »ying awwonia from the projected ~ompl'y ia noertherm

Perma,
With refercnce ¢ Guamo of the Island, die tn the ecememic significanse of
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FERTILIZFIS - DWPORTATIO™, CORSBPTION, 31/ TISTICH

e paper amalyncs the statietion sewmring the poried 1961-1980. These wore
ottanhed te the paper.

T™he analpeis indicates that fertiliser \mpories swmounted te UBS10 milliem ia
1960. 1In view of ke “Wgnifioant vohame this renresents, 1t beemes nocosnary thet
he country develop rescareh and pelicies SAnt will meintain a camtiawity and allew
® selection of Whe produste %o be imperted.

Dusiag 'he shewe period, conmwunpiion of WP fertiliser inereased 4 (foem
13,00C teme te 62,100 tems). The comeemtiretion increased from 277 o MY of plant
fesd. Purthermere, there was an espansion ia he aree fertilised frem 110,000
bostares in 10 te 704,070 heetares in 1368. Nighor concontra!iong and Sefe
ostensive application should b 1ntemeifici in the future.

Fepaneion 1 %he yearn 1 come sheuld damically be offected in seastuses ia
ordor %o muliinly %he cattle brecding The consummtion of nheosphateon should b in-
opoaned by 20 times Potannium consumntion has been Ropt stablie due 1o ite redused
offectivensnn n e countirzy’s ecil.

The progress of the fortiliner induntry hac accemnaniod Vhe increase ia sen-
swmption and, in the coming years, granulation will be ampiired ia gonerel. TMe
metaliation of & triple superphesnhats plant will be studiod. The sise of She
BAFbet doos net mabe preduction ~f synshetic altrogen ooumnisnlly feesidis.

Portil oer imperts offected ‘hoough AIV leams, will posmit the eatedl .shment
of o sisedie rtoting fund i r evedite 1x #he coOming yoare .

The wWeertant cconemic of fort made by the Urug oy Govermment i1n swheidisiang
the fortiliner selling pricc wan emphasised. Tias the resilting conswmptien inereaps
‘adicatens e need 3f meintarning Wis peliey.
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