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I •    Introduction 

The Meeting for fy» Development of Fertiliser and Pesticide 
Industries in Latin America was held from 16 to 20 November 1970 in 

Rio de Janeiro, Brasil.    The Meeting was sponsored by «HO 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 industries 

in Latin America,  identifying problems in the development of these 

industries, cad e-chaaging technological information.    There were a total 

of 90 persons in attendance as participants, consultants, or observers 

from Argentina, Bolivia, Brasil, Chile, Colombia, Costa Rioa, Dominican 

Republic, Guyana, Haiti, Honduras, Paraguay, Peru, and Uruguay. 

Opening remarks were presented 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 Magalhaes Betelho, General Secretary, Ministry of Industry and 

Commerz,  in the name of His Excellency, Minister Marcus Vinicius Pretini 
da Morass. 

Mr. Jos/ Drummond Goncalves, President, Associnolo Hacional para 

Difusao de Aduboo,  was elocted as Chairman of the Meeting and presented a 

statement.   Mr. Paulo Vieira Bolotti and Mr. Paulo Berragat served as 

rapporteurs.   Mr. Roberto Meirelles de Miranda, representing the Minister 

of Agriculture, His Excellency Mr. Luis Fernando Cime Lima, and Mr. 

Vorghese,  representing UHIDO, delivered closing remarks on 20 Hovember 1970, 

The Resident Representative of tWDP Mr. E. Alberta! tad the Senior UMIDO 

Industrial Development Field Adviser,Mr. R. Bonini, assisted in the organi- 
zation of the meeting and participated. 

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

A background paper "Preliminary Survey of the Fertiliser Situation 

in Selected Countries in Latin Anerioa - Availability of Raw Materials, 

Description of Production Facilities and Historical and Promoted Supply 

and Demand" was presented by Mr. M.C. Verghese, Chief, Fertiliser, Pesti- 
oides and Petrochemicals Section, UNIDO. 

Country reports on the status of the fertiliser and pestioide in- 

dustries were presented by representatives of Argentina, Bolivia, Brasil, 

Chile, Colombia, Costa Rioa, Dominican Republio, Guyana, Haiti, Peru, and 
Uruguay. 

MÉbl>LÍriWHÍfeS 
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Papers prcMnted by UMIDO consultants included the following. 

1. Import of Hew Technology on the Development of the Fértil i eer 

Industry in Latin America - Mr. A.B. Phillip«, National 

Fertilizer Development Center,  Tennessee Valley Authority, 

Muscle Shoal«, Alabama, UBA 

2. Review of Pesticide« and Their Formulation - Mr. N. Adham, 

Velsicol Chemical Corporation, Beirut, Lebanon 

3. Wet-Process Phosphoric Acid as a Basic Fertiliser Infredient in 

International Trade - Mr. Albert M. Close, Fertilisantes Fosfatados 

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

4«    The Fertiliser and Pesticide Industrie« in Latin Anerloa - 

Mr. Roberto Potipas, U.M. Economic Conmlaaion for Latin America, 

Santiago, Chile 

5.    FAO*• Fertiliser Programme - Mr. Juan Ignacio de la fsfs, FEO 

Fertiliser Programme, Rio de Janeiro. 



-3- 

II« Recommandât fr cms 

1. Taking note of the analysis of the I*IDO document "Preliminary Survey 

of tha Fertiliser Situation in Selected Countriaa in Latin America - 

Availability of Raw Mataríais, Description of Production Facilitias and 

Histrorical and Promoted Supply and Demand" fron which it was Man that 

statistical tablas contained therein required more detailed information; 

Connidering that among tha Latin American countries there doss not eriet, as 

yet uniformity in the criteria user1 in the compilation of statistics on 

fertilisers and agricultural chemicals; 

Recommended! 

That Latin Amerioan countries should adopt a uniform system for the pre- 

paration of statistics on a oalendar year basis. 

2. Considering again the above referred ttflDO document, it was recommended 

that Latin Amerioan countries represented at this Meeting be requested to 

send to UIIIIO as soon as possible information oonoeming fertiliserr in 

order that the document may be up-dated. 

3. Considering the UIXDO document "Preliminary Survey of the Fertiliser 

Situation in Selected Countries in Latin America - Availability of Raw 

Materials, Description of Production Facilities and Historical and Promoted 

Supply and Demand« from which it was noted that statistical tables oontained 

therein required more detailed information; 

Considering that delegates from Latin Amerioan ocvatries attending the 

Meeting have agreed to take necessary meas urea for revising the statistical 

tables contained in this documont; 

Considering that these delegates understand that idsntioal measures should 

be taken by Latin Amerioan countries which, although invited, wars not 

present at the Meoting; 

Recommended: 

That t»IDO contact the countries which, although invited, were not represented 

at the Meeting in order to obtain from them fertiliser statistics that 

may help in the completion of information contained In the WIDO document. 

4«      The detailed exposition mode by several delegates presont at the 

Meeting concerned the difficulties existing in their oountrios relative to 

establishment of better conditions for the expansion of fertiliser consumption; 



Àmouf the more significant impedimenti to the acquisition of fertilisers 

at reasonable prices has been the small credit facilities given by 

suppliers; 

It was therefore recommended that Latin American countries and international 

organisations concerned with the subject colaborate more in order to obtain 

better financial opportunities that will permit such countries to buy 

fertilisers at reduoed prices. 

5. Considering that the Government of the Argentine Republic is seriously 

concerned about the cancellation of cortain exports of agricultural products 

due to the presence of pesticides residues higher than those established 

by the importing countries and by the Comissao Codex de Alimentaoâo; 

Cosidering that the delegation from Argentina understands that the factors 

causing a higher or smaller rate of residue quantities arel climats, 

evolutionary cycle of pests, quantities allied, number of applications mado, 

length of storage, etc., all of them different, according to the various 

ecologie zones; 

Considering that, consequently, it is most necessary that studies mads on 

pesticides residual effect* be mads in the same are* of application or 

in consultation with them; 

Considering that such effects cause prejudice to human and animal health, 

affecting the marketing of agricultural products to different countriesj 

Recommended: 

That UK IDO should suggest that the countries producing pesticides study 

analytically, in their application zones, the residual effects of products 

recommended by the industries, novor losing sight of the possibilities of the 

users producing their crops within the tolerance limits set by tho legis- 

lation of importing countries and/or by the Comissao Codes de Alimentaci©. 

6. The difficulties experienced in exports fron Latin American countries, 

especially of cattle products, that have been caused by the vary narrow 

limits imposed by the importing countries concerning the residue lev«Is of 

pesticides wore considered; 

For the economy of the countries affected, the export of such products 

constitutes an important part of their foreign exchange income; 

Considering, as well, that concerning the toxic «tffect of ohemioal residues 

mammalian tissues there is no research accurate enough to determine these 

losseB? 
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Rs commended! 

That the governments of Latin Amerioan countries take part in international 

committees dedicated to this subject with a view to make possible at their 

level, studies of such tolerances, enabling them to reach an understanding 

with the importing country to stipulate the levels accepted as normal or 

justifiable of pesticide residues in foods. 

7.  Considering that in many Latin American countries there is insufficient 

market for pesticides to justify the installation of production plants; 

Considering that although a country may have a Market large enough to 

justify the establishment of an agro-chemical industry, but which in reality 

would also require products that may not be produced in the see» facilities; 

Considering that in the pesticide field there exists a great i—o—istssey is 

the application of agriculture chemicals either for lack of oooeptanoe er 

because pests often develop a strong resistance to such products; 

Recommended! 

That before constructing plants for technical grade products and basic raw 

materials for the pesticide industry,  careful analyses be made of the 

market in its various aspects, always koeping in sind the ezperienoe sf 

organisations which, after having sot their positions in the market, have 

been forced to diversify their production into products otter than pestielèe«. 

8.     Considering the need for developing fertiliser comstssption i* Lati« 

American in order to generate a greater eoosjomio progress throng* 

increased agricultruel productivity; 

Considering that in many instances no technical Information is avallasi» 

concerning the installation of industries for fertiliser productions 

Recommended! 

That the international organisations concerned with ressero* in fertiliser 

technology enlarge their technical assistance to these countries in their 

field of speciality, as well as in the preparation of progresante designed 

to increase fertiliser consumption. 

9«     Some Latin American countries have conditions ouitasle for tas 

installation of facilitiee for fertiliser production; 

Considering their concern with the fact that these producte should be sepsi led 

to farmers  it low costs; 
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Re commende dt 

n.t upon examination * th. international organisation, o, project, f- 

the in.taUa.ion of a fertiger lndu.try they -hould a!«,. Include ' 

.tudy of raw Serial, and «ni.hed P"duct. «ran.porta.ion !•*« 

Militate reaching better decision, concerning the  location of the- 

imite. 

10.    The need to enlarge the information nct«or* on the fertili«., induetry 

„ a mean, of improving oxchan«. of information on inve.tmont i. ncc.».ry, 

Con.id.ring .ha. the in..i.u«on of a .ytematic *««" ****l¿¿* 
pc.ihlo the pernio up-dating of .tati.tical data connect.* *» thi. 

.ector co».titutce a *ea.urc that »ay facilitate the  plantation 

projects in these countries; 

Recommended! 
•. of latin taerioa try to fumi.» periodically lnfoi-atlon 

That the government, of Latin tterioa arj —Intain 
to «IM on the development of f.rtili.er proj.ct. .o «h.t it can .tatti» 

a centre of information on the .ubjoct. 

11.    Latin M. countri.. wi.h to enlarge th.ir .concie, through, 

introduction of better pro.p.ct. for prop... in th.tr agricultural a»* 

industrial sectors; 

Con.id.rin* that the complete dev.iopm.nt of a country, .lifer in t.r~ 

of natural or human re.ource.,  coMtttu.. a national object!«, 

Calderine that correlai organi-ation. couXd «aie. •'~««•^ 

by offering th.ir technical and financial a..i.tanc for th. d.v.lop-M 

the country in which th.y are operating; 

Recommendedi 

That all fer.lli.er .and pe.tioid. manufacturer, here r.pre«nt.d *«• 

.pecia! attention to the socio-economic .tiuation o, th. «»**«ût-»l 

„ctor of the developing countri... a. -11 » »~m ^¿•°^ 

(director., mana^re,  executive., and expert., to identify »"' *» 

the agronomic c^unity in order to *,der.t.nd hett.r ^"T   1 

astrattone, thu. promoting a more vcreatll. lnt.r..t in ind-try -* 

agriculture. 

12      The need for some Latin American countrie. for promotin, by m~*1 

^ans the expansion of fertiliser conation in order to attain *i*.r 

ratee of productivity in the agriculture ~ctor m. emf*-i.ed; 
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Considering that the experience already obtained by PAO in Brasil, aa well 

as in other countries, in setting out programme of research and demonstration 

on fertiliser application through the elaboration of private and official 

or3ani*ation» and the eupport of the Advisory Committee of the Indternational 

Fertiliser Industry; 

Recommendedt 

That the governments of Latin American countries study the possibility of 

creating adequate conditions for tho establishment of the Fertiliser 

Programme fAO/FFX  in accordance with their special conditions. 

13. The great interest demonstrated at this Meeting in the work that is 

being carried out by the Control of Pesticides Residues established at the 

Biological Institute of Sao Paulo, Brasil, with the co-operation of FAO 

was noted; 

Considering the con era expressed by delegates of son» Latin American 

countries concerning problems they are facing in the exportation of catti, 

porduots; 

Recommended! 

That FAO extend this type of assistane« to other Latin American countries 

in order to increase tho possibilities of installing laboratories for the 

control of toxic residues. 

14. Delegates from Latin American countries present at the Meeting ap- 

praised the usefulness of the training courses on pesticides organised by 

WIDO and oarried out at the University of Syracuse in the United States; 

Considering that experte from Latin American countries have more training 

and experience in the pesticide field; 

Recommendedi 

That WIÍO continue in the coming year« to support the execution of seminars 

on pesticides at the University of Syracuse or elsewhere, so a« to «Ho« 

a greater number of Latin American countri.e to benefit from this training, 

establishing a continuity, from year to year, in the study of the specific 

problems of each nation. 

15. In this Meeting the courses on fertilisers carr'ed out at Muscle Shoals 

by the Tennessee »alley Authority, usually sponsored by «AID, «ere appraised, 

Considering that experts from Latin American countries need to obtain «ore 

experience in the fertiliser seotlon; 
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Recommendedt 

That the government, of Latin arican countries - .11 '«*»'»£' 

1 the.fcour.es «X anew a larger n»her of coulee to ^ 
the», renins that TVA continue to render euch vaiuahle assistance in 

the years to come. 

16.   Considering that through the many convention, held on fertiliser. 

the delegate, fro. Latin arican countrie. «re ahi. to .olve so» 

prohlem. that have affected the development of the indu-tria! „o er. 

Con.idering that »one these prohlems the need for central -«*£**• 

infection on den«»*, products, price., and other, are out.tanding, 

Ocn.id.ring the i.olated ch^cter of effort. made hy ..me countrie. 

regarding: 
- exploration of natural reserves 
- selection and adaptions   of technology for the development of 

production . 
- acce., to the intentional «M of ra« material., fln«h.d and 

intermediate products; 

Ordering the inadequacy of effort. mad. up to the pre-nt, in ta» of 

complementation and commercialisation of .uoh product.; 

Centring that exports destined for the international «W rehuir, 

th. intergratod effort, of all countries, and in view of the growing 

influence of the internaticnalproduc.nl «.ooiation«; 

Reoommended: 

Brt government, of Latin arican entries ocn.id,r the vi.Mlit, of 

proving the formation of a group, on a regional b».i.. in whlob 

fertiliser manufacturer, participate and that ECLA .(Economic 

0-Mb» for Latin America) take the noce.««, initiative to achi.v. 

this objective. 

17.   The fertiliser, and pe.tioide. industrie, developed toward, th. 

production of highly concentrated product, that may affect the micro- 

biology of the soil; , 

Ccnsidering that,  so far, there is not definite technical i»fo«tior « 

the subject; 
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Re commende dt 

That the fertilizer and pesticide industrie« keep their agronomic expert« 

alert concerning the BO aspects and report on the effeots of intensité UM 

of fertilizers and posticides on soil life and that PAO undertake studios 

on the intensive use of fertilisers and pestioidea and their effects on the 

soil life in order to preserve and improve its fertility. 
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ni.   AGENDA 

^6 November 

Morning Sei» ion 

Afternoon 3e«»ion 

Registration 

Presentation of the meeting 

Inaugural address 
Election of Chairman and Vios-Chairsian 

election of rapporteurs 

Address of tho Chairman 

Approval of agenda 
Statu, of Fertiliser and Pesticide Industries 
in Latin America 

U.N.  Economic Commission ^/¿f £p£££ 
(Also Preliminary Survey of the Fertiliser 
Situation in Selected countries^^ L£1»       u 
America - background paper prepared by t»IDOJ| 

Report from Argentina 

Report from loi iva 

Report from Brasil 

Addresses of rapporteurs 

¡7 Movsmber 

Morning Session 

Afternoon Session 

Report from Chile 

Paper on Pesticides 

Report from Colombia 

Report from Costa Rioa 

Report from Dominican Rspublio 

Report from Ecuador (Speaker not prsssnt) 

Report from Guyana 

Report from Haiti 

\ft November 

Morning Session 
Import of Now Technology on ths D»^0*»**;* 
of the Fertiliser Industry in Latin America 

Report from Peru 
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Afternoon Session Report from Urugusy 

Report fron Venosuela (Speaker not present) 

Susnary of oountry reports 

Moraine Session Wst-Proooss Phosphorio Acid M ft Basto Ferti- 
liser Ingredient in International Trade 

Afternoon Session Departure for Be fort Roso 

Visit to Beyer's factory 

U»ch et Beyer 

20 Itovssftsr 

Nomine Session General review, discussioni, reoj—endstions 
end report 

Afternoon Session Closing remark».    Inf orasi license i ( 

Clos ine speech. 
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Addrees by the General Director of the Re- 

search and experiments Office, Mr, Roberto 

Meirelles de Miranda, representing the Mini- 

ster of Agriculture in the closing solemnity 
of the Meeting. 

P»r   7  *    °f r0PrMenting HU "~ell8"°* th° ««»tor of Agriculture, 
Professor Luí, Penado Cime Lima, ln the closing solemnity of this ».eting. I 

»i.h to congratule the Ministry of Agriculture for the conduct of th. Meeting 
Bt su'TToe it represont3 to the activities conneoted Hith        * 
8ra.il and in tee countries of Latin America. 

^e participation of international expe.ts in this meeting sugge.,, see cc„- 
.ideration of the re.arlc.ble evolution in the Brazilian .artet for fertiliser, 
and agriculture protective chemicals. 

.H r î*,•
114to "*that *°ne "uh the exp,Mio" °f «»—w «««- «o 

ä     fiTr7t
t0 r0r" the °0Vernm0nt relnf0r0ed th° fn•m ^»tion.. ». fund is destined to absorb the financial costs of the operations, thus 

reducing fertiliser prices for consumers. 

These rasures, along with the policy of securing „ini• DrioM for ^ 

product, and grater support by the Government Authorities for a credit polio. 

for agricultrue,  either in purchasing or in marketing, were tran.lated into 
greater confidence of the farmer, in the lntenalfied „ „ ^ 

of 2   T\ ln ab0Ut thr0C yem th< BrMÌ1ÌM "*" *- **»- *- <—    I 
»PK.    In this respect,  the importance of the research measures in the Brazil- 

ian ^culture should be str esed.    r»is re.oarch indicated the fertiliser, and 
crop production chemicals needed and made available to fa»e„ a prompt a^, 

f   he sou through a network cf » laboratories.    «. network analysed,  £ 
last year over 300,000 .amples acro., the country. 

will r TlU• """ OUUOOk Ìn BrMU " lmpr0Vlne - th« -«-1 i»du.t J 
»ill be able to attend the regents, producing at competitive level, with 
foreign product, »hen supported by .„ infraatructure capable cf aa.uring the 
distribution of the products, I 

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

v, ry c ear and definite „„«ion on the part of the Brazilian Covenant exi.t. 
Apart from the need to intensify.mcre and more,  the modem technology in t"       ¡id 

:: ;id:rive that the—°f ~— —• « - « —[:;::• 
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What has been observed and attempted to be corrected is that agriculture 

prices are being raised at a euch lower rate than prices in general.   And this it 

a situation that has to bo altored,  in a oountry like Brasil, where agriculture 

absorbs about 50^ of the labour, contributes approximately 22?? of the bulk 

domestic products and is responsible for over 70$ of the exports. 

One way to strengthen the agriculture sector, of such importance to the 

national economy is,  no doubt, to reduce the input costs, in order to make them 
more accessible to the farmers. 

Concerning agricultural chemicals, the Government is attentive to the residue 
problem, trying to maintain it at permissible levels by adopting practices of 

correct application in agriculture and in cattle breeding.    The Ministry of 

Agriculture is administering the laws and rules on the subjeet in order to keep 

paco with the technical evolution and the Government's agriculture policy. 

On the other hand, the Government adopts measures to stimulate the national 

production of agricultural chemicals by not favouring the importation of products 

similar to the ones produced locally by Brasilian firms or that contain a low 
percentage of active igredients. 

This picture, gentlemen, demonstrates that Brasil has been encouraging its 

rural producers to increase their productivity by utilising better technology. 

At present, the Brazilian Government is engaged in a large campaign of incentives 
to agricultural productivity and, thanks to prompt acceptance by farmers, can 
here be said to have had complete success. 

This campaign, based on research, rural extension and agricultura credit, 

will bring, no doubt, a vigorous incentive to the consumption of protective 
chemicals and fertilisers. 

This, gentlemen,  is the position that His Exoellenoy, the Minister of Agri- 

culture wished to transmit to all participants of this meeting.    For health 

reasons, he was not able to be present.   The honour of representing him, fell on 

me to express his sat is faction for the preeenoe,  in Brasil, of euch renowned experte 

and to extend bie wish that the work of this meeting will be fruitful to the Latin 
American agriculture. 

To everyone, my thanks. 
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Ar'ress >' tho President-Director of the 

Associaçâo Far io lai para DifuBAO de 

Air1 o« (AFDA), J°sá Drunmond Oonoalvos, 

after ''ein* oi.cotoi' Chairman of the 

Ttcctia«;. 

Dr.  Lui« c!o Ui.-p.lhâcs To loi.! o,  representative of tho Hinistcr of Industuy and 

Commerce,  llarc-ß Vinioius Pr-vfci ù rie Fci-ao«,  V.r. Eduardo  Albert-.!, permanent 

(•operate of the United "Tationn  in Brazil,  Dr.  •'. 0. Veranóse cf the United 

Kations IncVctrial Dcvelopmeii Orr-iiza" ion»  Do lo Titos of the   countries represented 

in this Seminar,  ^Virilio" cmcrta,   ile-at leñen t 

reo.ionin r\ivo3onmcnt is   the r>jmess by "Lioh   %n attempt is made to increata, 

in a constant 'jay,  the  "per capita" income of the population. 

Alón,* ilili this procesa  < one ntr"c,tural  modification« that "ill affoot i<ith 

inoiT or  lesa i vU:;wity all  economic sectors. 

Although in the majority of the  r,\BOB V-no^n this development Ins 'icen experi- 

enced more socotao i.-.'ly in the indvgtriol field,   it is necessary to say th.it to 

•„<5jrio'',lt-vre in   -'.Ivcn a role of importane« alBO nntl of a fundamental nature. 

On the other hand,   m '-no" that  tho countries  financial status,  i i several 

phasos of the development,    >rosc ite also \B a characteristic,  the -on lentration 

of Vahoor ir» frT'iiì^  \ctivitics -vari,   sinoo  thoso activities aro responsible for 

the formation of a TTC iter part of the income,  it is only natural that for their 

economic  improvement lettor rondi i ions in this most importa.it sector nmst 

orist.    To this sector is .riven fúndame tal r>orl- that,  once eorapletcd,   till promoto 

the possibilities of BG If-genoratin? development. 

Honevftv,  the i lability of a.^ricrlture,   in many instances,  to perform its 

function may <-¿\"Be   ' halt  lo the I.I-M* \\ ner-ossary to economic progress. 

doncraUy the '"pioviture sector te ids to la/ç behind  othor sectors,   sinoe 

its produr.tr. are developed through a slo" procoss of adaptation to the  rroidn» 

demand  representor' ' y the requirements of dories tir.    onsuaption and tho (»aeration 

of foreign ovrroney through export. 

tfhe  Tro-i;!! rate of domnntic consumption tends to expand signifie fttively in 

initial   Dovelopilent sta'*ee,  this bei"? a result of domo,«fraphie expansion and 

of  \:n elasticity oT demand.     H the same ti ine,  the .rro'inv; industrial sector 
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begins to depend on '*ro"ing quantities of rv materials needed,  ashing from the 

country a lar.^er importin» capacity that depends on the importation of primary 

irodunts, the demand for 'rhich in the international market is rather inelastic 

Progross in the a.grirultu.re production may be achieved through the larger 

iilisntion of the soil,  labour aafT capital or also through increases in pro- 

ductivity.    Increases in productivity depends,  above all, on the uso of improver! 

seeds, better cultivation ter Iniques, fertilizers, pioto tive nhemioals, etc. 

The country's a"~,reness of this financial truth turns this i«orh into one of 

rcat importance,  recognised by all  Tovernments and industries,  /u\d places this 

lector in the primary position it dc nerves. 

This meeting is the result of x re commendati on made at a Symposium in Athens, 

|?hen the UJTIJX) decided to assume the responsibility of promoting periodic meetings, 

that uould study national programmes of supply and demand for fertilisers and 

nsecticidos,  thus attempting to create "Setter perspectives for the development of 

the industries producing these Is put 8. 

It "as, therefore,  irith the interact of promoting this analyst» in Latin 

^nerica,  that this organisation of the United nations,  in cooperation "ith the 

linistry of Indixntry and Commerce of Brasil, established the basis for conducting 

^his Seminar,  irhich brought to our country a healthy feeling of patriotism. 

The ^vernment and private entities have   joined forces and the basio conditions 

Tor the course of this meeting «ere immediately established,  leaving everybody 

|xpe«-;tant vrith anxiety for the beginning of the '«orí;. 

Hou,  -«a are together here trying to dedicato our enthusiasm, our professional 

apanity and our goodwill to the examination of papers that trill bs presented by 

|he delegates,  oo thnt at the end "ill lie formulated a résumé of the problems 

If the Latin America region,  reaching, '« «xpect,  a formulation of general re- 

lommencVvtiois for tho nations represented here,  thus complying with WID0*s 

pi je stives. 

I accept, as aa imposing responsibility, the off ics of Chairman of this 

sminar and 'rill try to a ;t in accordance Trith the importance of the initiative, 

Jing everything possible to achieve the objectives of the organisations that 

'.ve sponsored it. 

I conclude by idshing,  in the name of the AssooiaoKo îïaoiona! para Difusño 
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ùe    i'ii^os,   an cntitv th.it represents the maiority of the fertiliser produoors in 

Brasil,  and ''hinh I am representing here,  to neloomo all  present idth opod <dshes 

for a happy stay rimo i,<* "s.    I hone these "ords ropresent the enthusiasm felt in 

'.Irosi 1  for 'ici IT the host to dolentes from • iei'*h'-»ov.ri'V5 - 01 mt rie s that have cone 

lo devote ;>ttn.riio 1 to  che ind striai pro/^ross of the fertilizer and insecticide 

fiootors and  to tie ".Tfrir^itniX! expansion motivated \j ibis development. 

^Mh 
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Inaugural speech by Mr. Luic Magalhaes 

Botelho, General Officer of the 

Ministry of Industry and Ccmraoroe, 

repreee&ting the Minister, Marcus 

Vinioius Pratini de Moraes at the 

International Fertilizer 

Gentlemen, 

It is a great satisfaction for its to open in the name of his Excellenoy the 

Minister of Industry and Commerce, Mr. Marons Vinicius Pratini de Moraes, the 

work of this Seminar, the objective of which is to discuss the problema relative 

to the fertiliser and pesticide situation in Latin America. 

Our satisfaction is even greater, sinoe the honour was "bestowed on Brasil of 

being the host to this conclave and receiving the delegates of several nations 

of tho Latin America continent, with uhich our coirntry has always had a fraternal 

friendship and mr.tual respect. 

At this opportunity, we wish to emphasize the importance given by the Brasi- 

li an Government, through its entities, to the subjeots that will oonstitute the 

themes of the work and discussions that will take place here. Prom them we will 

draw conclusions that will, no doubt, be of real value for the solutions searohed 

by our countries in such important seotors of the economio activity. 

We consider as a speoific point the understanding that the incentive to 

apiculture productivity is a fundamental instrument of development, through whioh 

the equilibrium and integration between the rural and urban activities will be 

attained. The attainment of this objeotive depends, in great part, on the intensive 

utilisation of fertilisers in order to be able to aohieve maximum return fro« the 

soil. 

For this reason, among the great objectives of the economio development 

policy of the country, is included the expansion of our production capacity of 

basic nutrients, along with protective chemicals and pesticides, wit) constant 

attention to procurement at low costs so as to make their application attractive 

and rewarding in the domestic agriculture. 

It was considering this succession of ideas that the Brasilia« Government 

decided, an from 19$4, to create an organisation specifically in charge of the 

promotion and development of the chomioal industries in tho wmtry,  including 

^J^i^aLmiÊlaiilÊÊÊlÊÊÊtMiÊÊmÊÊÊiÊÊÊÊiÊÊÊlÊÊilÊÊÊàÊÎ mtomim a^lÊÊUmtaÈIÊtmÊg^mmtÊtt<à 
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the fertiliser and pesticide industries, by creating fiscal, credit, exchange and 

tariff incentives that were simultaneously instituted for this purpose. 

This work vas given to the Executive Group of Chemical Industries - CflEIQUIM - 

of the Ministry of Industry and Commerce, which, since then, has been coordinating 

the application of such incontives, making possiole a radical transformation in 

the structure of the fertiliser supply to the Brazilian agriculture. 

The work carried out by the Assoeiaçâo Hacional para Difusâo de Aduboe and 

by the producers and commercial firms to stimulate the growing consumption should 

also be mentioned. This ioint notion resulted in an extraordinary expansion of 

our domestic market. 

Ending these brief remarks, we wish to vieloome the participants of this meeting j 

and thank HI IDO and the other entities that made possible the realisation of 

this conclave, the work of which will be of great value to the progress of the 

industry anr< agriculture of the country. 
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!!. C. YDKIH33E - I* I DO 

¡Mr. Chairmen, Ladle» and Osntleaen, 

At the concluais of our in—ting,  it la my privi lege to «ay a few word«. 

0\ir thank« arc du« to Prof. Roberto Moirelie« for hi« pr«Mnc« in thi« 

|closing meeting« 

I wish to,  first of all, thank the Government of Braiil and the Ministry of 

llndustry and Commerce for the excellent arrangement« made for the meeting.    The 

efforts of Dr. Tangari in thi« connection i« greatly appreciated.    To you, 

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

credit for the successful execution of the meeting.    Our special thank« are due to 

Mr. Petitpas from ECLA,  Dr. Tate«,  Dr. Goodwin and Dr. Prasard fro« the FAO 8.F. 

project for attending and contribv in£ to thi« meeting and to the representativo 

of FAO in the FFHC campaigns.    To the Consultants to WIDO, Dr. Philip«,  Dr. iwsig, 

Dr. Paul Hoffman and Dr. Close, I «ay we appreciate four cooperation.    Dr. AlberUl, 

UTDP r«»idont representative and Dr. Bonini, assisted us very much in all our 

[efforts.    But for Dr. Bonini»• efforts,   the meeting would not have even taken place. 

I hope that the participant» to thi« meeting from the different countries of 

II.A. and fro« the host country and all the observers have gained some insight 

into the problems of the fertiliser .*nd pesticides industrie» and could loam 

some lesson« fro« eaoh other»• experience.    Our thanks are due to each of the«. 

lit is hoped that WIDO and the participants will continue the contacts established 

here and the countries of I.A. will bo able to activate their efforts In getting 

I the required assistano* fro« WIDO, as and when necessary. 

We h-vrc seen the excellent 'jork done by all members of Mr. Tangari•« tea», 

|the interpreters and secretarios.    The help and assistano« of Dr. Luis to «say 

(participants is ¿greatly appreciated. 

He have enjoyad th« atmosphere of thi« beautiful oity and the hospitality 

lof the Bra«ilian people and the industry.    The visit of participant« to the 

I Bayer pro joct was highly appreciated. 

I wish all of ytm now a pleasant return to your home countries and to yssx 

[responsible duties.    Thank you Mr. Chairman. 
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i.   imm or m» mmoian m rm ITOLCHPT of r» 
FTOTIUZP mwartr i» UTIW AJTOICA 

by 

A.B.  Phillips, Aani itant Manager 

Of fie« of Agricultural and Chetai cai Development 
Tennessee Valley Authority 
Muscle  Shoals, Alabama, USA 

It  is natural and wise for a country in the early stages of developing 

a viable fertilizer industry for support of needed expansion in its agricul- 

tural base to look around at what the rest  of the world has done and profit 

frosi thi» experience.    Many Latin American countries are in this position* 

They have roach ed the point  that the need for higher quality fertilisers 

in increasing quantities is apparent.    They find that the search for the 

optisrum in providing thsse needs ic indeed a complicated process that 

involvec consideration cf «any factors.    Because of vast  differences that 

exist,  it is dangerous to assisse that the optimal can be achieved by staple 

transfer of technology frosi one country to the next without careful 

consideration of these differences.    Yet optimization is essential because 

even when the resource base is large, capital is usually liait ed and there 

is always severe competition for this capital for other phases of 

development. 

Many décimons must  be made in structuring projects that will 

fit  into an optimum pattern for a fertilizer industry.    Some of them are 

the scale of the operation, whether the higher analysis fertiliser made 

possible by newer technology will be advantageous, whether the import  of 
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eeruiin intdrac-diate* Is preferable,  arvi what procesa rout«» ¿hould be 

coiiaidered.    Also, the possible effect of r.*v fertilisée« Wing developed 

aust be taken into consideration in présent phoning.    Tue task assigned 

to x-hia paper i» to óíSCUSü in a general way soue of the factor« that 

rout be taken into consideration in arriving at these decisions.    It 

cannot make the decisious, of course, because they can be nade otüy after 

intensive study of local situation«. 

«The Kffect or Scile 

Toe question of how large to build a project ia foremost in the 

planning procese.   Any engineer vho Is to become involved la chemical 

processing léeme early in the cour»« of hi« education that the Invest- 

cent cost in processing plant« per unit of canity Generally decreases 

a& the capacity of the plant increases.    Thus, frota the point of vitv of 

xov usit investment cost there io an Incentive to inórense the sise of 

planto to the greatest extent possible. 

Che general rule for tie relati oiahi? between lnvesxrsent cost and 

¿«pfccity is that the inveoxcuiût cost increases exponentially es the 0.6 

povrr of the c&peeity.   A sruäy by Guthrie (1) attests the validity of 

this old rule of tbuab, giving date, that averages 0.64 for & Mf^erent 

chenical process plant«.   However, the range varied vt¿ely froaO.w to 

O.83, so the average is not very useful.   The»« relet!oreMpe for 

specific proeessee of interest to the fertiliser industry are available. 

A convenient eccpilatioa any be found In a asaual published by the Unita« 

Kations Industrial Development Organisation (USIPO) in 1°¿7 (2). 
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cf th«3í are reprclucei in -che charts,  figures J. and 2.    Ihey vere pre- 

pared vitfc the tc--UHrption tut the plants voulu ta located on the Gulf 

Coast of the United St&tes of America and cover only "battery limits" 

coati.    Since tfcev vere fcaeed on costo that prevailed in »"bout 1964, they 

1/ 
¿re subject to an escalation factor of about 1-2. 

The relationship oí investirent ccst to Bize is subject to influence 

by new technology und the s tute of develop -\<>¿¿i of the given process.    3k« 

impact of nev techr.3losy :le ctun aodt c-fven in tàe availability of larger 

sise units vhicii parait the expansion of capacity in a singlo train 

rather that the generally core expensive option of stolti.-traiu design. 

The most draaatic exaaplo of this in the fertilizer industry of courie 

is the adaptation of the centrifugai compressor to armonia synthesis plant» 

put into practice during the past fev years.    Use of these coatpreasora raade 

postisi« the deoitfï of rauch larger single-train piaut& timu vero possible 

vith compressore of the reciprocating type.    Ihey rehuir* lo»*? tica? 

-pace and piping ari do not introduce oil iuto the 3*3 »trwam.    T1.« «iteci. 

on investment cost can "02 sein clearly in f ifeur«.- '• -• •'"<• tne for-: ox" a break 

indiche curve at cbout 600 ton« per dai', the sii« r.t which cen+r-'fnjal 

ccœprecsr.:*» become feasible.    Wor* i» wider v&y to adapt  :&r.trifusal 

cotiproj-crs to Erv-llor sii'.e pianta. 

Other ieportant technclosical udvaa.ít¿ «tlsc: Lv.vi been nade to reduce 

the cos; und itches o ¡die efficiency ©* aoasovü* planto.    ?r?s~.e ineüitf« 

Improved agents and sixplir systems for gas purification and arrangscenta 

for a large increase in heat recovery (3). 

Calculated iVca Cheaical Engineering Index for Plant Co«ts. 
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Technicai breakti:rcu3h3 ana procesa refinements alea have permitted 

larr.e-scale sir.glo-train phosphoric acid plan-is.    But their development 

has taien place over a longer period of time,  as shown in the following 

tabulation. 

Period. 

i$á> - 1951 
ÌS32 - 19;iS 
19*.' - 19Ó1 
1*62 - l{;o 5 
1966 

Typa plant 

Multiple reactor 
Ma' tiple reactor 
Multiple rcAC-or 
¿in¿lc reactor 
Single rtac-ccr 

Capacity of largest ointíle- 
train plant - tous PgO^/âay 

i.0 
100 
2;ü 
850 

1..C00 

The cost inportaut aevslopütteutfi contributing to thè feasibility *»d 

resulting econony of large single-train phosphoric acid plants ware 

improved single-unit r&actor systems and the very large tilting pan 

filter*.    The large number-of vet-oroceas acid plants built in recent 

years speeded these develcpocnt». and lent the confidence needed-to ?ush 

the toxiaa-as siae units higher. 

Another fertiliser procese influenced considerably by better, tech- 

nology that has permitted oconociv of sise ir. urea aanuf actum.    TM> asst- 

significant advances have been iaproveiaents ia the deeí.ra of reector« to 

give better heat removal and contact between reactant.,, úevolopaents ia 

baterials of construction to cope with corrosion pvob^s, and refincacatc 

of aethods oí separation of rete taste fron product.    Designs that feature 

internal »tripping of reactants haw »de once thraugh procssses more 

attractive.    Aa a consequence, the technology has advanced to the extent 

that the rçpper liait of single-train plant »iae ha* been pushed rapidly 

upvard to about. I500 tona per day,   Inveataent coat of these very large    r 
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plar.ta i s au xuch as ¿0 percent lover per '-on of capacity conpared to 

plants of ohe twxìu^T  siso available IO to ¿S year« ego. 

The ca;aa ¿oberai rule holds for rûore aode^ì provecta as for the lur (¿e 

complexes.    An example that iô of i merest  ¿o ae-ny is the contiguous 

sasoniation procer.* for producing cranular fertilizers usia¿j & rotary dr.^ 

granulatoi'.    Ibis process, vhich 's discussed ir. acre detail later,  lea 

to the vide screed of jcrenuier fertilizers thro^-heut the United StÄtce 

íurinj the 1950' s &;vi -¿ar'iy I9601!? by providing n route by '•'hich ¿-¿.all 

manufacturers co.-.Id supply the ¿rrovriúü ¿extuid for high--ir.r-.iycie ¿rnnulax 

fertili¡lers in their loeel are-.    Since th* process v*.* introduced in 

about I95O,  improvements in the design of the granulator and accessory 

equipment and in techat quest for control of the process have led to at 

least a threefold increase in the naxiiaum capacity of a single-train unit. 

Increasing the 3c*le has oubstantially decreased the investment cost per 

uiiit of capacity as shove by the following tabulation which giva- recent 

quotations for the t.o.b. price of the équipaient on2y for three ai7.ee of 

Plauts using the TVA continuous aarconiation process.    The ppylptnent 

includes a rotary drum aaaonifttor-£?"*nulHtor, % dryer, a cooler,  and ail 

the accessory équipaient needed for the plants but uoes not Include freight 

or erection. 

Capacity, 
tons/hr. Equipment co3t4 3> £1 oco per ton/hr. 

10 1*9,000 14.9 

20 1&7,000 9-3 

30 237,000 ?.a 
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Similar aaviaoi in cost per unit capacity no doubt would be realised 

in erection co.ts as the wale of the plant vas incr^se*. 

The economic advantage of larger plan« doe, not stop, of course, 

with invent costs, 3oae of tue operating cost, are fixed costs in 

the .ease that they do act vary vith the seal, of the operation, 

orally, labo. costs do not increase in proportion to the- size of a. 

a^nt. Indeed, increasing the slao of a single-train processing unit 

^v.ral^-d may not add any apprec.'ai^ inorer-ant of labor cost». ïhe 

.axae may he said in nany cases for supervisory «tó overhcac costs. 

Maintenance and utility costs «y not rise in proportion to plant capacity; 

depreciation costs and the profit per ton or product needed for a given 

return on investment vili decrease because the investnent per unit of 

capacity is less in a large plant. 

0*. »aguiruda of opting seings xte* vili t» accrue as the size 

ci a plant is increased «ist ho studied eoref.Jly for cauu individual 

case because vide variations in labor a* rav material cc-ts from one 

co-^try to another cauce larao difference in the ra.io ,f fi**d to vari- 

able costs. However, cherts applicable to the cituatio: in the United 

Spates, shovirg the -«.«*•* varilo* cf cpex^ns co«, with »lut size 

ror several processes i.rvolv.4 in lertlli«* production, »r* shown in 

figures 3 and U to sew* >&  examples. 

AB attractive as it" any oe« to dasifi? plan« for the highest posslbl* 

capacity in order to achieve economy of seal* in inasta** and operating 

costs, extreme caution nrct be taken. It is *ost important to »aka sure 
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x'c&t the capacity Is supported "ay a realistic aaae3ament of tho yiarkfct so 

that the plant ct',3. be operated az or near its design capacity.    Cchsi wice, 

laany of, ihe sar.e factors that aake it udvantaseous to increuae thô aize 

vili vcrit in reverse to cauce icr greater diaacivantages when too large 

a plaat is operated bi£nifir:u!.tly "below its intended rate. 

The Eftgaitude of those relationships can be eeeu fron an illustration 

frota a yet luvublishfcd study Tsade in a Latin American country.    The atucy 

? ncluded estimation of the costs at various levels of operation ir. two 

différant sizes of anacnia and uroa plants. 

Ansonia plants having capacities of 1,000 and Ó00 metric tons per 

day vere eospared.    übe capital costs vere estimated to be $29*7 million 

for the total ccrcplex of the larger plant and $19 «8 oillion for the smaller 

one.   The purchase of 400 extra tons of capacity for less than $10 Billion 

incravatti ccat «asy appear w> he economical, hut obviously it la a loss 

if the capacity is not use*.    Furthermore, the oajority or vhe loa» would 

be in foreigt exchange- 

The relations'.»-? of opiratins co*sts to o>aratiu3 lávele for the tvo 

aanonU plants is fbova in figure 5«    A study of these curves reveals a 

startling panait:,- for lev ope:-etins lévele.    Por axacple, the edvante^« 

due to scale of rrcàucLng 1,000 metric tons por day over 600 when both 

plants are op«av.iu¿- at ICO percent of capacity (B - A) is about $4 per 

•cos.     However, the disadvantage of producing f0-"i aetric tor.3 -p&r dey in 

the 1,000-tor. plent (60?. of design) rather than iu the éCO-ton plaat (lOOjt 

of design) voulc be about $13 ¿sr «on (0-3).    If the desand should drop 
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to jW ton* per cuy <S»; of the to-t» plan» capacity), th. penalty i-. 

operate cos, in th. «nailer plant would D. o,ly M » V« ton (C - l). 

*»t if 1U. ï*"ity were proved In th. 1,000-ton P« day P>«* <5>* «* 

capacity), the co,t differenti*! fro. II» percent canity vould so« to 

$25 (S - A) or atout Si-l/a Billion par year. 

ngur. 6 .now. th. «— »ort of ral.tlon.hip» for th« urea cawlax. 

», operatine =o,t in the 600 aetrlc tor. per toy pia* 1* *oat to Par 

ton =0« (Ï - ») than In the 900-»» per any plant vhan hoth ara oberata* 

•t full «Paelty    Hcvever, vhan on!y «00 tona per day 1. oa*. in th. 

^«r plant (67* oí da.lgn). th. coat 1. *5 per ton greater (0 - » than 

„ L «aller Plant and »8 par to. great« (0 - A) than *» th. Urg« 

plant 16 operated at full capacity. 

S» forcing exaapl. aervo. to llluatret. th. äff«* that M- 

oulldln« capacity can have on operating burets.    •«• «- «»« 41'»4- 

vactag...    to .0». ca..., operating proni.» or proofing in.ffi.iend« 

ar. encountered vhan faciliti*, are operate* he!« full capacity.    B. 

••turnlovn ratio" of »at plant. viU not partít operation helo» a carta!. 

percentage of acciga. 
ta large «Uí-teti» afonia plant, the »Ini».« ¿urndovn 1. ««ally 

ahout 60 p«c.nt of teto capacity.    In lar,« — *«'-' » *' lB *• 

order of 50 percent.    W.t-,roc.„ phosphoric acid pl«U Sa» UttU 

turndown capacity and «.t h. run on a «top «4 »tart heal.. *M> f 

quit« undesirable. 
O^rproductlon, whrfh.r du. to inability to turn d*m a ,1«* «'a 

deal« to hold unit oo.t. down, can b. diaaatro». In a c-paUtt« 

wm 
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sityiatici; when it leads to unrealistic price cutting among competitors 

as etch tries to capture a larger share of the market.    It vas the root 

of the disaster that befell the Ü.  S. fertilizer industry in the late 

I960'3 vhen an overoptiaistic projection of the fertilizer aarket lud 

to gross overbuilding of capacity within the country. 

In sunsaary, advances in technology have created opportunities for 

substantial increases in the aoy.imun size of plants, giving saving» in 

both investment and opcratin¿ costs.    However,  these opportunities con 

be abused.    Severe risks cen result irora overbuilding capacity before a 

aarket for a substantial part of the capacity is assured.   This is * 

lesson that can be learned clearly froc experiences in North Aaeric* 

during the past fev years. 

Higher Analysis Fartilisers 

Another of the quastiens that fftces planners of fertilizer produc- 

tion is how euch emphasis to place on the grada of the product.    Over 

the long range, perhaps tùe raoct effective cou'-rrbutloa that improved 

technology has itaie tcvard lowering the coat c" fertilizer to the ferner 

has been in increasing the plant food content.    Because of the large 

portion of the total cost that is incurrsd ir. iir.ndling and transporting 

fertilisers, there ere fev greater opportuni!ir* to reduce costs then fcy 

adding aore nutriente per unit of waight.    In sot» countries where 

facilities for handling and transporting fertilizers art limiting factors, 

the response to fertilisers is high and the need for greater food 

.li 
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-rcduction iß large.    Höre,  increpes in analysis nay meca that propor- 

tionately ¿roster amours of nutrients ero applied ató the total benefit» 

Bty far exceed the savings  i a handling costs.    In countries depending 

largely on imports oí* finished fertilisers,  inadequate port facilities 

sor.stities liait'the e:uouat of fertilizers ucea.    Obviously, higher 

analysis can help alleviate this problem. 

The avarie .analysi** of compound fertilizers producid in countries 

thai are heavy producers of fertilité*-»« baa increased sharply,    îhese 

incrôabfts,  sbovra in í:¿iirft 7, for a 10-year -pericd havr. averaged 2A to 

1-1/2 percent per year.    Tue average concentration i« now ¿bout kO percent 

in both the United Kingdom and in tí » United States.    Specific techno- 

logical iaprovements that have contributed to these increases in analysis 

art veil fcnovn.    îhey began with iaproveooorse in proco«*** for raking vet- 

procésft acid followed by the devclopnent of continuous proscssaa suited to 

large-scale production of triple svuôrnhoapV^të, aaiung available more tíisu 

a twofold Ancrewe in arjaiysìs over oidi nary ausaexphotphfttey.    Tie develop- 

ment of the technology for production of d¿*3¿-.&dua phosphate froc the 

increasing supply of v^t-process acid added another l£ percentage point* 

to tile'analysis.    Largs basis producers that bad been nar¿eUng their 

phosphate ar. 046-0 T3? added lS-*E-0 Dil? to their lise of products.    Tfce 

changes in fertili »er u*e that resulted enn be tacn by figure Ö, v.hich 

shows the drtaatic increase in the production of mor« concentrated 

phosphate materials ceapnred to ordinary superphecphi« *ioce I95O. 

In nitrogen production and uae, .the moot important technological 

advances icward higher analysis caae first in the developaent of eeaonim 

ml_-a¿^ÍEÍ¡Mmsam ^aeiStÊmmmlÊlimm 
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N content tw 3¿." y^cc-i. .:•: 

nitrato of soda at 16 ¿.e. • 

The next iaportant advance cobu      x>.  . 

the technology of producing urea.    Theo o, ovar «. 

the coat of urca compatitivi with that of aomordua rìtrate -.-.. „%   .,i 

another substantial increase in tho nitrogen content compared to anaeiûu: 

nitrate.   Between 195-5 and 1968, axsaonitm nitrate production in the United 

States increased by a factor of about 2.5, vaile eissoniua sulfate shoved 

only a modest gain due to increased byproduct production.    Bctveon 1957 

and 1966. urea produutiou gaiüed "by a factor of a!aoet 5.O ('+). 

UnOoùbtedly thô greatest technological develor-suiat Influc^sir^ the 

Increase in analysir of tixed ¿"ertilixers has been ¿ranulatica.    Until 

satisfactory means for granulating nixed fertilizer« vere developed, It 

was not possible to achieve high analysis because the mataríais neaAed are 

too hydroscopic to be used in nonsTAcuiar fertilizers.    Tao such higher 

surface area cf nongranular ferrad oxpeaes these materials to rapid alscrp 

tion of water fron the ataosphera,  causing calci n«: in storage and «any 

problems in die tribut ion.   Tne effect of the pr accise of granulation oa 

tho grade of compound fertilizer can be seen from exaaploe la tbo 

following tabulation. 
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Cradai befoxa 
wprfer.alat.-i on §i 

3-12-12 

5*10-10 

e-s-8 

Araratt coac«nt:-ation     25* 

Grad«« after 
¡papule, ti oft... 

6-24-24 

10-20-20 

15-15-15 

*T* 

Ifc« aaonoaic advar.ta*« «T incr«a«ins s**ly»i» «*» *• Illustrata* by 

data fro» ta uopubli uhe>i study uad« at T/A to svslwate proapscta f r 

ur«a - 4s*»niu* paosptstt, a »av aaxariai of «xoaptiosially •*** aurait 

under dsvaiopcMmt on & pilot-plaat «calo. 

In coaparin» tha coats involved la produci^* and diatrlWUBi tfcls 

intarlai r*ta«r than lovar unalyais »»tarlale, ths followlag distribution 

eosta that ars ladspsadsat et tha gmâa of tha «atarlai v«r* àsti»sa,tsd 

•    t/t?aof rmttrj 

StoragA and pr«paratic* fcv »HyswBt i-i0 

lsg*l»« 

Ìraasportntlca 

llatall olttrloutioc. 

4.00 

1300 

Total 2*.fS 

A si^1« calculation showa that tasas co its vili vary fro» itiMl W* 

pw toftOf piar* food if tha toUl autrisat «ont«« (* aaá rgOj) 1» 30 i*r« 

cas* to 133 par ton of .-.«rtrisBts if tha erad« i» 60 psreset.    ïais «wrtd 

lssvr* ooasidsrshls mrgia for na lncrau.se la productioa ««at ts) 

tha ala**r frada.   lowvsr, la thi* aaaa tha satimtsá prosasti**) 

also isersassa shout $11 par ton of nutrìtnt« ss ïfc« «rada 
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It nu.,t V«. rv:il;... u,  heaver,   *.Ut vhi ;.e   :.» » ¿*r.eral rule inerouo- 

i'     r'r,e a ru: !>';>* a  of   ítirtillzers  aecreasr-s \,hc.'i   del I ./er^á co«t;>,   there 

are exceptions to this rv.le.     T -. 1-r.tln Antri ja. i ceneri«-  exception* R*y 

occur,   fcr -ixt-îpl.;.   *i.ere t::e coi-  if citili ;ú-V »-.a*« production of 

triple  6'.ip<rphc.:i . .t-.? exui!-  vuilly i.l^h ar.d  t.-ie availability of byproduct 

sulvurls *ci4 iuìtebla in qan^tlty or <v^Ut.y o^y for ordinary suporphoi- 

r^<*te c~y make it *;•<•.:<: ^¡.enfili/ d.*¿ip.     t.i.:u \\~ flichar tost of diatrlb- 

uti;£  the c.uvr^y  s .^.r;to,P: ^»   -. .•   ,.- M,;-!X   ;,.,/.-, ...f f ,?t *o.y the lower 

coa-  or ncá-ci;.,, Uu- M:«?:;al.     U^   ; ,*,   --v o^li^iiity or lov-eo-t 

lapor-tc-C!. sirrtoriura »u'lt'at* i.'i sor.?   lrcaV. :oa te.-is to lower the optima» 

gr»¿a o i' fir'iUr.fd  fertilizers  when ail ret«  arc ¿r fiderei,    li* efty ease, 

It is r»wt  j,--j"t..trJt   to cvrwUvr  +bj overall   «y-.teti -? ?>ror}ncirvg the 

fértil LA...a and tilstriijutinc thera iß üHCí" to  c¿ ibi« to  select the 

op.iriUij altor...1,*.     Car« ,-r.ou.^  b¿.   uc*---. tu t«ai'.e »\Kh cval-jatiœ:. 3rcr e 

sufficient Ay 1JJ..'< t.rs  '.pa.;   to nlicv   '.,-   /uri»! !o¡3s that often occu? It 

tb-î  nvjUabUJ f-y aad co.t  cf V/i>^od "*'   - ^...-riAl •• 

Cae oí the -iis.ac:-,-atiUííts   ¿~   n.t \er >-naly^U fertilizer U vfca'.   ia 

the procer, of redu.:-ii.i the impurities that üilnx- tt* TV-tro^n,   "l.^ • 

phorv-i krd pct^-Lov. "-copoin-irl. ,   ot.e1- nutrì, erte *»«ential to pi: it  grovth 

c*y lit. re:l-ct:  c-  **..;rn.uatec.     An oc/ic<- »xarti,f  is  the eliaiCÄ'-ion of 

th*   •si.jñi^j   iv.tr > -.,   .sulfur,   vten -.ri'.:..   • v;er¿,_.3pLate is u.-*:  lu 

pi*-:*  -1* oraú/;..,       Iú t\s --..*> E*rx-, ,   .¿ddltt • or vi * ¿.ouber of the 

5Ucroivt.rUi.v-     r^.vr  "oc- eiltrlrv.ted i¿   'vi* cLui^.c  to hisr.ar ataiyiúi 

^ The -:i."-nt-,  J. C.k,  Cu,  üi, ft,  Me,  arü r.u,  «.re eoaeideral 
mlcrvin-.it."itav*.    * , í-i¿, «^ ¿ *rs aU»sifl«í »•« secvikUry «utrieat*. 
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fertiliser..    Unfortunately,   tha naed for action of thasa aleieants i* 

not oftan wall dalineatad, avan vhara the »sriculvuro is reasonably vail 

daralopsi.    It should U recognized, also,  that alternative vaya of 

aupo lying *eooBdaiy and aici-uiuitrl» xts ni^ht be a bet ar choice tha* 

rely Inf on lcv-analv*i« aatarlal*. 

la low treat rt.M the grade of fertilisera ua*4 traditional/ is 

lsv,   farssrs «re «low to accent fertilizer s of iccsr*a*«l analysis ant!, 

for thii reason,  wanuracturar* are relucts.:^ io produca the».    However, 

the) fcaneflU of »¿ighar aaal/aia usually ara *o grsat tbat it p*ys to 

»ile» every effort to educut« farsura to their use. 

fttport of Iater*a<U»t»i 

Aeothar création vary t*«it in plaining to r^^da tha fertiliser 

of a acoctry is oov «rach ONjphaais ahould ha frla-ced an iapartaUaa 

and kovaueh should he placad oa «a«ufastrine in tha ocurtry itself. 

imamg tha «any l«portant factors thai effect the aaaver art ti* avAli*- 

el^Xty of itiiayatoui rav a*tarlai*, tha a:nuv*t oi ¿itigli exchange 

e.*»lia»la, and ti* jaount of teefca! ?al t»le*.t tbat i a ta haad or aa» Va 

la situation whara factors do set favor il* cavaTcçaaat of a rasif 

fertiliser iastoatry there saay »a another alternativa that is «ore attrac- 

tive thai lagxartir* finished fertilisers.    Tai» aitersative i« tha 

lafaortlif of intemdiates tfcat vili »a eaad to produca finished 

fertiliaers »ltM* tha eouwtry.   It w *• tha vey to utillie liaAtei 
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rp^crrca* o.  rncuy a*vi technical ¡-iai.piver to  uss the os*rlie:;t strut» 

tovr.rd ¿sv*lc-?;.-:¿; an iruicvavKient iVvt i li zer supply-     It cc-\ avoid vhat 

say be A premiture cc:f.n¿t~r»üt to the use of n&r;ri£al Indigenous ^ateríais 

ths.. vould :i^t support u fvlly developed  industry.     It cuti previde * 

covwtry with » st«»ywiJd approach that vili perni t  the de -/el ornent ci be eh 

th« .'imnaial awi technical aiil'.ty T*eáe*. far í f-:lly inU^-rcUi inc-;V;' 

2urln¿ the past i'cvr y-;->rj, adva:.ccJ   la t^-hr.ol?v te'".? r.:a¿5 th« 

prO:ipïi«ï.i i* ir -;crli  ..-ade.  i.\-  fi:;;: i 11 ¡te;-  1 ritira,' ater> ,.,•.:..•• h r:o.r-a fluiti«;. 

L«:v*lopiurnt oí th<î tec]ruolo¿/ o*' ver/ larga,  .-".'.i aiaui ¿iu.vt» for the 

production of «ToaDni*, phosphoric acid, auc otiur proóuets,  A» di««u*s«<i 

•ariltr, has lovared costs becaui» of tha acono-.y of seal*.     Location of 

auch plants r.sar Ine sove-üe cf raw «uteriala ani v&Ur crac*portatier¿ ha* 

¿Tiitly e:,.han~»: rh-í po¡: -Tel...It! e:;  fr:- ver Id tr-aia in ¿?'jt*rm*¿ia*oa. 

technical Advance* in shlpcirig, ruinly the development of larger v-ia-ela 

a:..; :-:.orc efficient »ystii'r.b for loftcin¿ sr*d uiilo-ùir.^,  «ive me-i * cot- 

trisutio:».    Also, coaatiuvoly improving t*chir,le¿y  'r *r* production cf 

fiuiihîîc • jrtilizs-'s op^à,   ar*î vil*» continu* Jo OO*ü, new poetivi 11 tie-, 

for v*# of iir^r-edi^t^s vi-„hin th* -*çc riviri- ••-•vjuïry. 

Scao of tba posiitii-tiea íoa- f crtili-.ft- -.ne« rati lata* of insediate 

iaporsa cce or thnM) r«j.y Lave fatare potct.tial ar¿: 

1.    Az^onii í¿¿> i»*) 

¡i.    Pha»Phorie acid (ertho or aupar - ^ to òyft ?¡p$) 

~¿.    l'i trocen soluti G nu  (32 to $'(% E) 

k.    llalli-tai phoiphoru» (equivaleat te i'¿9> '2^5) 
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6.    .Waoaa-.i polyv^**--« flolusioas or aujpen-.i-'-.i. 0»-0 to 1^-Vf-O; 

Liquia -lüycl.cu:, t r.¿o;:i* id tre crJy ^ni.iwr ; .-.tarried Uw watt i-i 

thoroughly pre/en it i».:.-^tioa*l  tr..de.    Aft«   soco early >roble.j*, 

ii-i« pI-Aûti Jorrea at t.-.« *o~;~ or low-~or.t &* pro.--«!« si..o:Jr, &v very 

Inuc\'i'-ií'--.s íi"-  í--V!.V; ¿\t\c...-   In "<r-r ',?  ai.-l pU\-.i ' r.e  V   :.:;.ort vul-,. !úi¿:.» 

h*l;> di »tritati o« w-hiu ti.«  tscorti^j country,     lìtcrw'fr er  .,ar¿a ornati- 

tie* of ani.i'drc".:¡-: aer.oa.la la relatively itcxpoi»iv!» ató prests ¿o 

difficult tcchxüoAl goalee;.    Aerosi* iu, cf COOT*«,  ta* ji.fir.Ary building 

biodi ci &1",  .^t.-iicn i¿rt..liier; . 

Ite LAI., w«^-.:;<?*i  r-I^ va-ùt.^.-^ «..; i;o.o.-i»-.lor. rather rhic :.*5*.l 

preduati^a of «wtaaii. is Voit CKPDM úí-KWS, '- typv,duct or «Mfcuia 

production, is   ---»t av»Uaoi£  for ta* prc-li/,-..'•>• of x--=»..  » p^îiciùwl/ 

useful orof'UJt in r^ftf i.i*t*^-ïi..     *ìl« Vvv-'iti-.i: -ou/ces of cui.-JOB 

álexii« tre PüS;U1í .   '-ì^jr  art- UVJ::.ì^' too exp-.nsivc  to te attr'-etiv». 

Inp¿>rt«d £.3í.3íii* wc .Li bs useful in proiaii.^ ¿xunc ~.?v<i. *^oai-ja 

alvrut«, *t.l ..itrci::* *o. ;i.lo^ Sur "z; ':i^.A.~:. .:   -i^ui» fertilize« 

o.* fer airret Ävtli cittì on      Tt ¿is o vc-uid be u.;c?f-. -~*  *ia:cJaar.f pho»- 

tilioric ecié or s.ser^ûsparite .in the production of ccxpou-i ¿Viti li ¿ar». 

lu A study ssfc¿s laat /oar <^ TVA ícr the Aü?WV for Ir4t*raatio*»l 

2ev«»lo3E»cx, the «scxwniJ» of BK*aia«turlûiS verc-js importing ASIBOSí* 

wwe cosj&rcd for tarerei rouitries, icel^iir," os« South Astriceli 
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""-..'-r --"üi-u;,->»-,>-••-Tí.i et .:ev<'_-iij.  If--eli. oi* pr'-^U.:^.JC (./>.    Taa resulti;, 

., :^'..¿vi;t¿. i', vi..«.   -,   ;!:.cl'.-ut'.d  that ia ¿il.". le cu   .^U¿ ani üt til levels, 

í.-I.^„.J. owul.1  V-.   ir. ,>~;tvc. a-; a lover c^st ti au tt  co'il.:' !••<; KS.nui'act'Ui'Äd, 

f-.'-:-'u> ti.e  •. .i":''. ;>• n-.. -..i¿   ¡_.;>~   gver+. *.,.•.... th» cipacìly V;.ì> large.     Kov- 

_\c:.  \:¿e .»t\:.',y  :-'..'.'ìO i.\o '-e1.  ;T,IO U-is •.»AtUÁ'Uori ¿i'üi£«a ¿cxeviiüt vhtt th« 

r. ...   '. -e vuii-f? «...•vr.veV'-n ¿x„aac.<e !.. r-;^„iar:.v ...     If for s i ¿a exentase is 

T. iKv.  ut rn.~re   t:.u'<  '¿beut,   i..-   :,o   ¿..c tl/j^ti  -..:.<=   vcl.'C (..Í  ".CCal   CjrrMlcy., 

il    ...;,,.,:.i r,:.)i o <ï"\.:vc't.: vr   * .   -.rot.'.•..':•. >'a~.h.?r t¡ .vr ...;,t:r?. i.fflcjxUa vii*u 4**. 

...s .íTJ  :';•„)'. J.,,Xt   ¡,c  :/.•.•    ..•?.•'>'aar,  v ..•íIí'.I.IVC '»;,. ,   urde?- the a.ir.&l'tioa. 

;» ü ;.. u t; .1 i a 'ti': <••   : • c * - y. 

..;_- '•   :--',:'',   "? l-'z \?n^ 

,- ' tV- 

•U.   „      i.   U-'.Cy 

ra'/-•; Dsoa I¿Q  :^^(. '_i^v-"->»s-í''"    «-*   lew* 

•i'.- 

.o..';,ij.i    -,' :.-íjoi.ia í.. v j;j->í."j¿ : lo.i -'i -h ar^a ©-   esraottiun 

;..;'  " .-v.   p • ."••¿p'ü'.'S h&* W¿«-:ü ¡uid% 

. •.lio.i.í ..i*  >,..: .   .. ,~ .'-•.  .,   .-. -„ .2. ,* ;t. ',«  .h^-cc.í  • iài^j tivruu^-t; ti.. 

Vti'.i. '    •   •-'    ->   •'_/ .>¿t.  ;.   -•'•: i :••.'..>:.-..wiiiiT vo "a sci/'í. •%'     l'.j\í> TL.xei f«rt..iil*f 

"..;./ •'".'.« r..-/..-i-   -*.'...• j    ;"'••* i;,:..j   p.u-11-j  ir.j/i  -•.—'"    ir      < ,jr..T..;aia wiicr* th« 

.'".    - (.-r" ••• •   •)'' "-i". • '.LiLfc.. ;d ,,r; ,JJ!, re-u- - •»  ....re r.-'.^-ro-jr-i tha*. c*¿ 

be ;,  Tí.-:... - • ¿,- .T..-"^!.- vi \h ";h« ?.-Id lugres,, -íO*. -¿  ¿i   vhft fojr*rjla*¿i;>r.. 
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rlrio¿-.^->:v-ic .-.¿id 

?iiCa¿>horií acid ia th* i-tai-iiníj poií¿l for «li pjicsvhcte *NsrtiIizers 

c:>c{*pt crdias-ry oup«írpii;:?s7>!-.£te aad ¿cue types of nitric ^ociihu1;«*.    It 

r..iv be aantó^ia-ríi alúa-i tu proci .¿ce aar-oiilun ^hoapl-iäte or usci ir* cc^bina- 

•„iou vita ûwh-îr fertilizer iMitsri&l!» t-j yiol<3 a vicie víi-.*ítty ci* ecspauad 

fertili tore. 

¿lace pîîcapiic/ic ¿cid ii 3xroä\*et*<i ir. ;>ewri.> iiffsr.*"rht C0n¿42tvfctioju¿ 

and ¿egr;.«; oí' p¿¿Jty,  poiSiailitic* íor  Lr-put «ira variti.    H.;•»»:• •/-.-,   *h« 

r.>*t ¿oorjo.-.ical  ?.:.c prtivçJ.er.t »elei vr^ l0"i:iOIi -'- *:i v'v-  r~r- Ci* ^:- pc-rce^t 

(?£C-0 mrci:«£c-¿racle, ve-i-T^cxMíay  teiri »1^ til.   ;..-, -^h,-  joiy conceaVratloa 

that hu» thvü ffcr fouüd a placo la ocean triuuport.    ¡>*u thi*;' tua "been 

rather livuittd acá it au*t bo reoojftiatii; th%t thar« »;.-* ;c-oV>l«;ai; rrwiiniag 

to te solvi«! t-ofcie .11 btcoiwi AI routine n»i t."C'.AU-fïci *s oceka trans- 

port of m^'dron* t~&\:,cüa.   ?orca03t tstr j r>.cco prîbltx« tu the iirtisejpco 

of *clid irroriviwrf in tht »citi «ad the fMrti«' prtsìpitiitlcn of «olid» 

«:uria¿ *r.ip>àut.    2b«*« create * difficult prosea of realdue depositi in 

tte vetaifcii.    ïiwy alao iïicre»»« tfc« «licoui-y of the »cid «*:d »o ¿c/i* 

txta.r* ii&it ti* o-£y to viueb. the «old eoa l* p-j\—fr.- «xArr^l»,  la liquid 

f«rtili»*r*.    T.4!« où.er piVolo« i» tiw corrí-ivoac^c  rf %a« »cid, tut 

ti! i» ecu ©* »olved, of cour»«, by th» pro^oi- íi«ioc*,i&;. of ¿atortala of 

cont-ruciien. 

•"¿àe proel«» involved io trwtsjort oí vet-p;-o«e** ao.id «re re4-.¿3«<i 

ty purification of th« aeí.4 Vy »ottiinj or ether tw^», ly ^oUtítíon of 

tii« rock u¿}*4 íE -UM stew facture, or lay cilcliAtioa of ta« rock.    All of 
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tàesc invi to inoresne the co.it of the acid, arid purification by 3 wt-cling 

leave* a Iov-¿raie aludçe thtix. aus; be utilise J ty *a.;<; neans.    ¡lovover, 

such pro^rsss vas rsadtr in xec;tni-j.e.¿ /or urcxiu^i *¿ cleuipr vst-prcceat 

arie durLr;¿ the laat dso:ui¿ -o support a ¿;r*Ktly expaadad cosware« ia tb« 

a¿*¿ vltMn "uhe 'J.  J. and tir. ."»'ver«!,  arri progress co coubt vili contici« 

vixli the prospects of «\pandïd ov±r*w>¿ »Mpaeat.    Also, war* acoa&xical 

correa tot r*o :.*tla¿; cystCLit for *c id «carry lag '•••** ¿eia vili b« ¿•volt?** 

¿j IC'.-* fxpar i aiii: * U  ¿uir.í¿. 

Ï1" dwa^op-Äit. ci V3t.-;.rüc»á3 4up^;-ihoüphoric acid (70 to 7-;í PpJ 

fcO-ùi -civî proci «e- o*  «uvac-tA^a f¿¿- OO*!í.- shiorc^üt o.   :h* ce Id,  but ao&a oí 

tte tchaiuas for producir^ it for tt** world trad« hay* yet •a.fcertali*«d. 

Zr.ïè ¡min i* cp.de by further concoctraUoa of ««rehaut«grad« acid.    'Jtart* 

ia¿ at about 63 -freest oono-jntratica, »crao ccaafcited water la recovad 

formina poiypco¿ r*atKs, rii::ly pyrophoiohat«.    T&a po^-ç-hc apantes t«r*d to 

»•iucstaì- tbe ixpuriUés ia tne acid, prw-ratlng precipitati cr..    Kovarer, 

a dictdvaatar;« thnl t*tda to counteract this ben^Àt ia a sJaarp U«*«*** 

¿n ví»ooüiiy of U-t ¿.c-íd.    Valle the vUecalty,  "-¿¿î ílodíj« foTwetioa, 

cae ba co.".tro.I¿a ¿oH-evhat jy eoatroliir.3 ti*c impurities in taa acid,  it 

pexUbly vcuii e» hitîi eaov.-«» in any *vi-r:t. to r»c;nr« beatine of the Mid 

to facilitât» uiùoacijnj * v«*öal at s. v9*mcAl* rave.    ¿a^«r acid la Iva« 

corroeive then ort ho <xii, "fcjt tl*fi diffarar^a pra'cur.bly is not greet 

•fioua> to give it ¿a advanta^f, ia r*een iaip»«- -iAca ta« ri*k or u*lng 

*«ytiii^c l*»i ttan covrcalon resistent Tatsrial*  ^o*cld a« too ¿reat. 

A« coat of clarification of ¡* percent vet-yrwese acid ia about 

•5 P*r a*tric ten of PgCj, end concentrati rg the clarified acid furiar 
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îi'Dout ?0 ps:--jc;i- ?cû~ ftadii at least tiiochcr ¿7 r\zr ton to t 

i :.w.w ¿VJ C^L-    tí, th ö pcii.l'ble wu ion 

tUii   CC-t    ,'v 

very Icr.¿ hauls,  lh< 

rorc^.'.-«r¿. uioü v'ouliL Oííü«W the ìli. ¡-avista,-3 5ñiSC*:l  b. 

iil -;«• e ose e j* t-. 

,..-> m;: 

**f.Oii'' 

•jr'l' 

".•/lìi le *'. co'04iidsr.i-jle- t»£.-o..iat of vet-procnaa su?*.:-.- 

-.¡C óij-:.ai^c* overlap in ¿h-; Urli.od Stii.-t.ea,  ìt „0 

is li*v.¿¿ ¿c-rtllìztr prcûucti.oa vàcr« t'a« ?ciy- 

.wta e. 

. ,;OJ>. 

•c^herv: 

.*•'-•'r .1 • 

'^i  £•'-•. Vf.ViViiJO. 

:C;fìt-i irro c-laotj lUCri  1,1«* 

.j"   U-".   C¿"t£C 'i.   wC «fi;, ¿trail Oli u. 

:eut - .••Ci.-.'lt   .•'•."). ¡horlû W- „,„v..M 

„w'1. wio*i ¿3 *V-.í ¡atuuar ¿it-  ""cwr Yitccjl-cy   úo*b 

i'o:v *j.uû.ïf,  '.:':*; ,v:r:or«iIy nt/oid o?f«r -uè bett pro*>«3ti¿ :'(»• shipcfcut 

•••Te- it äV;  ío>- i 

VítVi   V5»t «p-.cK 

hi.ja <íoat c." product U.c.    Pi<¿-#tvl;-',  ¿t i» cwçn.-tj.'tive, 

•o. o rú.v  in tr* «¡vy.^x teli f jrr± "or ta» prodjet»! ¿a ?r 

•,.1-li;i.'.j's<i; 

;*c«v*rj. 

¿&ù we'fc-ifÄr-ii. 

!        •• 'j»»   '     ì    <   •~*^» 

a-e :ti ¿on^ 

7*. vi il not "..«¿oc»* uo«|»a i M ve 

:ìk fiur.-Mful .•it^opljr. 

.ist WÍ..4.XÍ -*-¿.-.- -.• '.cil i* y  ..•/ i-ipjpi.!..; •¿líTv, v;al O.íO-'>'í.í.-\:í:. *fc a- i.rr,«Lr- 

-.-..r.-'^tt f.-jr r«r'.1"..; ¿er r.rc..'v»i,sn îK uoastiiívrc^.    L'c.'v-icat UJ 2í# ;;*.;•- 

J&.:J.T coate•>*,¿'v\v«¿ iAJ-s.¿-;al u/**.¿i¿., .*«.».    CUí> U..¡í Oí 

lo *i;c-jií 7 t*>a* of roce &r y toa» of ciiarÄoviua 

uc.îpfc*t» or tr..\)i.â -up«r/^o-ph»t«.    AltiiAigb U.cr# &:•« «ou* fe&¿au*4¿ la 

Ût  i'^-1 v   "^ **   *• " 

.yhjajisraa if» t^~..*&l*it\t 



-50- 

!wÄiii:vj it,   it :..'.s Veen cM^pocl hy rail arni storsi routîTKjly /',- y;,..-;;. 

iu;;c!-"^'   U;o v,;rfc.jls for ocean trí.uvorc b. .vo b>^ cc-^tru«-..^ to yr.lp 

pricevhovuj .for i^.i ¿trial u«o frou * lar^o ncv plant in ü*wíuiu¿l&fta. 

Plaata to joavwt phosphorus to phosphoric acia «•* relatively ir.c«p%asive 

ar*ì the inve*taent cost for producir.;; fer 1.111 zc\i could be tospn low. 

?ae fciiir-»»it oT ¿les-aatal phc^oriu ta a:i interpellate appsartü to 

ft« a co=pe"i-iv* alternative to «saufacturiaü fe,-.Ui*är-Ürade rfcoapraw 

vithia Ù** cciu^ry or ^o,'ti:>; fertili:* r* in aour circvr^t-ar.oe^  several 

year» e*o (").    L'cvevtr,  eharply densrfiain:; gu'iir ¿*.-ice* aal au cv*r- 

v:p?iy of v*v-.?rco:-;s aciJ c^v c-a^ju tills, üit..;-,.loa.    A* ff. result,  it 

?.* prooaU* that el*zî&tnl phosphorus vili uot fiai a place of &*y slf- 

nificinc» iß overseas shipiaeut or fertili*«• la the next 10 ytax».    It 

aay later,   oui. raiy fectr-ra tiorbe thLa picture,    3OIM of the»* *r« tfc* 

uaeertai* direction of power oonti e« influenti by iacraasln« fuel 

co»ts ia cciKraa* to prca: sed «cat-reiuolag   ii^irovtMat ic the U-ch^lc^y 

of fiueiaar geaeratlaa, aoS V.« iaflue..^ of pcxluio^ control oc byproduct 

aulirle a«l¿ su^ly ani en ta* «¿ou at ¡.f lAcepi^V* uaea in déterrât 

yroáuotioa. 

l'échttolo^icil flÄ\«cc« curiae tra pt^v f,,,- y.•..*«„ h*v, r#3uited in 

¿«vera! ctfcör : v. allais that aay warrant, seüßläaratioa a* fertilizer 

ia^raeciates f- *ver,ea¿ abij-^«.    i^jc^iun ix^iat^pfcata solution 

or *v»pensiona any have COR« potetti*!.    They ars r...iàe by ajaatoalatlon of 

mptrpioaphoric aciû aca are «hipped asa u**i extensively ia the U.  S. as 
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íXi iutciTî-sài-te in the production of claar Liquid urd suüpeasic.i i'orii- 

i'-.-rc.    K¿:-AS 01' proi-.jjr,:ioï. iïora ordinary vet-proccis seid tr.we bí.ea 

dcvelcpid &"d vili sov;:; ae i.D. comercial prt-ctice.    Ti.csc materials ir: 

:.- arderti-.' tc¿ i^.-.^l. e one e aitati oc (iC-24-O ty 1':-hj-0),  caribi r•;&••-ily 

i¿:i<:.¿¿ &T1.J u&lciaed by pu-ps, &ud es.a te îfcioped ana stoi'od in r.Uc stsel, 

r->ii?ruï-sars vc .:•--. «ils. 

Arothar relatively :.tv nateriai that ha» r.:,r: .-votc-utial ti a forii- 

_^.cv Iri-er.^-vUa-cc  w piiwdwrci ^ftsiiïaioaiur. ?h( ../ùcti»  0V-:)).    L«»v**;¿ 

•;•..*•.•'tt l'Cii* iti; p .^luetica ?..;•« ur.i.ïtr cocstructiür; er t.- j^vV.tic:.-    '•"•"¿li 

..ade o*   .-.•-.•cu*, il-f-?.-0,  v.c CD.-ît"..'...^ ;¿e*riy A..   ;.> ^. -'V--;   '•' yc--;¿ro;e.;a 

;.»j.Lii *:KJ liitaly ¿cil a ua £M\/.>e¿ la ovorusaü tr'-tdaport. vith jivate.- coa- 

-.'•:•.iloijc» «;vi 1«- >a cos-,    its ¡arcduuiton is i>>-revli4\, ¿iiriUr and ti**r«;"ore 

:'.vaul:i '»*» li.^9 cc*tly -¿ima ¿vasijitL.- uiüeoí'.iur» phos j'u'-tfc,  the 'isroniaa 

¡Vr.^sv-.itc 'rotÄ-j-'.:^/ .'ound i a vo.-Ji tr&d«. 

?CH?î1'îî*S- Vi,".? i» e vtìé'.'i^.tiA .¡¿aterial,   ¿«e; al s.a * ¡J?)Oï  ooapoi;<?¿t 

la ta* ;.; ,-rduotica e" ;J?Aï>KVJ.- .'ertili Jtars«    le eoa fc* co-^.njiiUu vivi* 

vre-* ar¿ «va-sr cc.ü-^iii.y üsed ustoria!* to pro duc* * ví¿-.3ty of U:¿a-,v—f- a 

ftrtUizfrr*. 

:Iu*  »VilUf-tiOD  Of tfce •Mtuvtíí.l   for   iï.L,f.r;awC.\.Î.CC.:   iv  ..i^ly ('.>-. i.--C-ut 

ce a lij-ô«. nuü»«r c? j';.cto.*a i**ilwLLus ?ri..-e,   ?.àiv*-;a; ¿:.jta:;cwï,   .i,'-r; 

v-.riiT*,  ta? typr» of farrt:'.'..::,ó-v&> :.iM'0.c-a,  t"i& quanti ¿? a-: r.o ;¿cc¿, aad tr.^ 

it-di^cncu* 'Wkt^rial... «v.u.laiDl».    - .¿M «r*   ••- v:....rj,.óii_ •v¿tA*i. ta tr»-;* 

sv.«íi fc? i*ti;ì Asari":'- that: .*.t i* i.^poasüsi* te -S-VùL* >;3Bercia.zaticas. 

äov«7*r,  «tulle» îxvt o#«a pu'tliihaa tfi*t »valuete a vite *aagc of 







.lur*«»», i»*-"^ **•* rf U*««*4i-w., «tar •»••»«• «•**• 

tó^* «fea MU^t«^ ** ** **-*• .i*Ur «MteiAi«» 

ter* wit* ef rtsrt f trttlí *«r a»U«d f«r UMT fww« **- itv**M* U 

15» %it^ St**««.   TU.. «iUsi «rt «tòt« ilftmm* fwa «** **** U 

^^ VM9Mts ud«i^(r^MU m-HIU«» viti »i* otl-r.   »• 

X.   C«-*r*a*^UoÄ «f lsta.-.»«i*t«« U «»U fìaau %* 

*mtß»•* p*MJ«r f«rtUl»? U «te fx*ta» 

f.   feeétMttet tf M«*« *f th* varUiw «r*4#« W »ixi«f 

tLwij f»s»lfct*4 i«£*raNH*t«a. 

S.   tajpîyls« tó« •••«•* *r*¿o* 1« ttuttU f«w *!•«*•* «* 

nstfMuiff** urotly ft« li«*« íBUMWü»*«». 

fl» jrvfMM*» o/mhc^Uw tort« «y**** «lau * 4Utlatt «*»*• 

Uc»* —UU'^t CWK1*¿«C **** uwt .U a«wU*" *•• •tait»!*» 1» 

«*»• *> **»*« *• •• •• «MP**«*0* * **x» ^^ OYtlOJMû«» i» 

¿Hl« griurilfcr rwtiXUtr» km U» K»*m «ni «»M Wr * tac« ttat,  . 

Il m s* «til il» «rJy W» «»* «WMU» f«rttli««r« Ugtt * 
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«at a* tue Fulvia« prieta uo* pi«« in * «a^-lsi^ *b,-x tt~. 

Ih, ;-i;.ut uift ï>rcUMy ^ A*T iryortw* r«*<* «^ *--•  ispwvwrÄ 

.-^«^Uí» r*k« ia *ì* phy«ic^ pn?«rtle. e- fcr^i*««.    It 1.«*« 

r prtvstf.. c^n, lü .torà«« uA it fwiliitf. áI«tri*itio» U ti* ***. 

». Mc«d «*«* reo«. 1er ^ vw •c^lc    X* i—i *• «Mt, 

vy ¿y**»* th* u,e ci" ch-pcr «•*••*!«*. «*, « dia w*cà .«Her, * 

per^Vtln, tt* proàvcti« of *Hfc ¿U£¡** *:—< ^ «uW te Trci"--d 

, viih i^irfacwc WUtì piparti*» la yalyeviirf fw». 

jarliMt «ri**- for aa>ln3 ìw»*.«*« &***** fertile, iw***« 

acting ti« i^rodleatt to c«u>« tb» to «runuUU «od ite* ***»• il» 

•,^U. to ¿«a», ti» *i** vtor.    K«*«*, » «** **"' *rt** .ooa 

<vuiv*i U «hldt.to liqalü pU»« rc<iuix*d ícv fír^lAtic* v*> jarciu*«* 

ûnri^ «waul«!« Iff *itf*T "^ CaltA <*»olvla* in * ^^ ^^ 

of «.ter »t % U* tr^^tur..    5*o hit ^ul.-«A *« fi«*»t.d by xl» 

atactica of «mula vlth M^j*o*#*t. («rûltwy or *r^*> "*, ic *»* 

»«»tir ito vore »da to th» «t ud dry «ttei, •*! Ite. ¿r/it* v,>uaUy 

vas r««Ur«.    i^^e, t* r« «varici« Tor «o» ^,uuUite*, --er« 

„ ,  i»- ,v~ t*»-î.ir»û û? the »i'&'íoi'ir. could io *d¿*¿ 

a; c«*»i* or âa^oalati^: »optici* conalftív; «*****, «sami^ aitr*.t«, 

auù urti or. too» ecrioiafttio- of tütao. 

Vhi* ••ver^ diff^e« ahtfUttow of xht* «raMlstUu prii*i?lc 

«voire!, tu« act vUe* «ià«»;«^» »*««•• '-^^ ^ ^ »?• 
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S'.u -cîk oí * t»pitt:U. TW.-typa ¿^.ulAtiüCpÁ»»- li tâova in flftor« '/•    »•* 

Uä:-V-J í«•-**•• '-  ^ 'WA T>roc«J5 i* t:-.e ro:;.«.-y <*--..; *^í>£iiut^r-^2a*ilfctor 

vi". A *«rvt* »» ¿* *ix«--- *'.ü a r«Mtar *nû *3*e pr.^lí«* » rcUir^ «ttlc* 

neei*á io;- t£* fcrr^tí.Oü of ^'«-al*» nui di-fen^*^^ oí ' *L*r 't*05»** 

Cii-er tqui-pKíot 1". A i.y>ico.¿ T/VVJJJ pl*sT. inciu.Vv, ä wrury try?, 

K$:::-\ly tU-t¿ Airt-ctiy Ly ¿i-.; <r fr.oi ok»; fc rot*.-/ cuoUr» scrac» ï* 

a«ì-«c-ato a-il r.í^vi •* pr.iv :t iïMiioa of 6r*Äilc-:> of tí* '¿«eirU »wU«l« 

:'.:;«:  * «rtfsäer re r,*uia« l-..«1. s is* ci' o\-t¡-V l*r¿¿ rjra^ulvr:,, ^ «6a*tariaf 

*iui-;«*n to retar s tr* ur-'oróiMA jjrulust v.i r.L'¡ KA¿n¿rtar-cr*aw¿»i«r. 

Ru*.^*-.* r~* i.¿Atari*¿fc for tí» í¿'íJM* rr* *rdin*-y jw«rrp;.c?ft*t», 

¿owAic*» w^uotó r-.i :h2 ¿it3, ani od^f* ¿.tgfcs* «*ly-is inxtWMÄlftt«»-- 

i* *u;pli*£ ;.;" M«»U,  ;ia;¿i'iAVj.ii»j ¿olutioRu, f.*l --ftrn acá« oeüA 

se\_vc* —;ire* ar íSfGn.'.aí. v..i.>.w.    A»fr.':.»6iwi u*u*xil' ii i#-Oi.pH«i *» ti« 

chi-^-:.6c,    í!Ví f^tUr. *r.¿ it."A<ir.:»tiB¿1 icï&ibur. vu f«C tiérrutf. * ;**- 

ro.*it>i pi;* w¿*r «:* ccvJ.n* t«u w" «cUJ* in tte :*.-M0si«tf>or.    Aslft ttv 

1* BV,*-*J .'?rca -t-cv*.    5-.i.*vtir«» * Kw^yi'teau, rrfcrr«! to *« a yr*- 

w.,-0'*li*<r/ i» •'-•^i w è.-**» •*»"• ílM.Vri.íit7 ir. ¿orr-uUtlctt.    U prvnf.t» 

::^.«_¿ *ar« .ìi^ui/ i.-.j-4<il«.ì*;* ¿n* ullotrs rbr *:-v* ¿:.*&i£*6io»t ^ huit -* 

¿t--"A *c:^u^' »se* iTA-ioUt'soar ia:* ¿.« W,, coatifi«ôua sw.:*tlo» 

,rMMi -y, :U,v>. in *.a.ïl!» fe-    7rw fosuiil^len rar » *iv*.i ¿r*¿* :••*/ '•'-*>* 

Irò pl-*st --> ;Uat, c..»í«.t:dl'Vj i*rg¡»**y .-..: ^3 2c¿i af U.?VifUcÄi» *t ctÄ 

Ico.vMoa.    Hcvtvir, -¿¡M foariftilaÄioa sv**t jorovia ti* j^fopcr «auufit ot* 
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.^Litv* «^ *«** e-: rri*tle= *»• iP«aUU« taft t?* tr~ «sauia tua-i 

oat «xc«»ó **• l«vwî* tha-i c*a t« fir.«! ¥y ro.ctloa -iii :U i^U- *** 

¡. . »¿•¿-itokrh.il* ft»»*:-.4-.     ->-s «¡0»sU Of -.JSOÜ.» tk*t «na .-.r¿¿fi*nl/ Vi 

-¿•it;ta4 vltb is« ¿r.&kpîuit* iciçr#4i*ata vito,**«, «xte^aiv« Ànsi *r<* %* 

»ir.f.v'iw.         *&«. «^ >**   *•*• '^¡j 
I    •  I     I •   • ••     •       *»» — —       Ml      Ml    "M «•^»•»••111      t •»•- MI    • •   » 

rttaitìv'orìc Mila o. ¿íi 

«**• ***« W«a Ä0 ov un»*« gr*t%l»v¿oa *íU-A« H»íA« ti» WA toa- 

fci.;acu» •r*àal.*-<Jr V«Ut i» *»* WalteU »Uto».    A typical »last VíA»¿¿ ü«*t 

& c.v.;.a'Uty aí ?«c.ït 15 te »3 *** H* >•«»•    u ,AJUld ••*"* *a **** l* * 

í-a¿iuj «Acut lí-0 tu« *y ï»ot:vAi*i ^artui* ?0,0'XJ time j*r yew, us-Mutis* 

âràMlaticn 14 p¿-**tl«*l la shrilly «Is-^s* 5I«-« « • *W jtrt*.«? 

rà* veri'..   &*wuV f«vul:-t-.;û W. W: ûiffo-tai. 1* ^.XTVì*^ s-tò r« ta» 

Ua¿¿«S Xisfiia* v;vtr* it *-« *•»»*«* tt*t til ci tiw ?¿0j ï* U *a.ttar.¿oititt* 

:o.-...    Um II. U RteMi^-./U llr.l*. *¿J **tir.* ^ «¿yv-l/tf-vA et rtf«r;îios- 

^xr^ia.    Mütter is'/*!»-.*!«* vould fan* vi**»--lï.iclvfcA» filcUui'.* ?to*- 

jfcut»/ lu è*th ea*«j, ^¿i-*M¿a;Ji» :*•*•• r¿r 'o* »*** a:-' 8c~sre*0«^iR* 

yru^ *a¿ *w?*rPhoipiú¿o, *x¿ «Adiafi «aawlu *-** pfcc^Lcrir ;«*• «ulffcri«) 

tela to wssüy luit of r¿ACtioo ta? iyeBcUUo-.    Bt-c* ^ «a» fl«3«i «l*o 

rJ.¿::t %« \**4 r-c üA¿íUOAJ. hott.    Äs» ¡product» 'stwr*l'«r t»/» ¿r-o¿ 

p.;y»• c*l jrop.rU** /u«. '3-JL Cfl«6 »ai soêtuA vith a tx*li M*c«t oí ci*/- 

aw I^HftHM« 
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à-JOUL«- ZïïTC^ch va fi^ii/iad ¿.v.r..-.^ vi~n  li. the taras t/p e of 

¿ I.i>r-¿r"¿ !*>* t'-ii-w^jü '..Le  asa o? ¿ i-oui^Ajcului* í'c.'.ú cí itóccarznonlvr. ^»c*»;« 

>':xi.tf   <.-"0  iju'.' av:_j.a.>ie ¿rua »¿'/oral CCU'JLJ.     íUJ ÎÏA? itay b« uw«d tO 

iV^rade x'arsuliitior.á sontaiala^ oru.ir_^r/ *-_->orpÍjc~;..¡jatí» tv to replace it 

«;ir.îly.    ¿ter.:.; or .^jr.o_u.aUoa e*.- both r:^' ca uaed to supply hê*t for 

¿rasuxatloa.    ?¿i? WJP i» pTwidutt**. by eiaple retheds (10, li,  12) at low 

cos- ua4 doc» r.:t ¿i?.ve the probl^aw as sacia wd vith fbi^plnj pâoapèCBlei 

ta id. 

In tào lía« 19^0' s aaothüi* :;y*tea via deve*i>¿>-:-d that i-i valed &zud la 

r>-cy kX9Xé replaced the ¿,r&ll graauiftUoa >latis.    la tai» eystem arenu- 

lar ic»%»r-.t»dl*tc* are- prcucai la iarjf pia«:..* located near t¿e ftowee 

of •-'tv B&tariüc ru¿her t'aaa it -he farà ueu.    Sta-e ia,t*rp34iata» »r« 

taea eaiyptd ia bulk to roUtl -*v t.-jalx i-ukk bl-i^i^a *>!*-*• rU»,*.-*cÄ 

th-*3-4*>acut the- ¿ar La,? «¿rea».    í»4r¿ tao ns.úu-iai; ejre stared in bulk» UM'MlZy 

íwi- ozly a short r,c-*-ioc, scià .;I:,p..y alxei to^ataer as r.sei.ed to fill iviMT* 

fror. irr-ivüuai farat-rn.    Voile a *BS?II poi-ttou of bulk bl«a¿e& »aterifJ. 

is ta&jeá f^r deliver/,  it is usually ¿»liverea ia bulk.    It asy be tftken 

to ta« :"a¿-%a ia '.¿o bisader's truak or in the farcir'• track,.    Is a*:.o 

srchí»ti¿av.i¿ ¡>y*uoa;-. it is delivered to tne ii rs ia a hopper tat* 1« lift 

at the fürs ttr/r.crtriiy to aahe iv converdeat for fa* famer to fill hit 

¿istributdoa e^uipr:*at.    ia easy CUCì tao blco.«r cay apply tta blesi ou 

taa fieli fc* the ¿'amer.    Ed laay also take soil sauplas, aa>ve thea 

aaaly2ed, and use tàe results to recatead a fertilisatioo progrès for 

tàe fârsur* 
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toli oleadla* plasta ere elaple and laexpcaslve, ttoy 

aot to largo to to profitable.   Most plasta »erva » sraa hurla« » radia» 

of oslar 15 to 30 ailed and have outputs la the rango of 2*000 to 5*000 

toas far year.   There aro voll ovar 3,000 sucfc pleat» la tao 0. ».   Taoy 

aay to ova** to tao basic •oaufaeturor that suppliée tha iateraedlatee 

or ttor aay »• laoopoaaoBUy omo*.   Zt he* toca ostinato* teat they 

aarbet atout W0 porceat of tto graaaLar farti 11 ter produca* la tao touted 

•tata*.    Xa oca» locai : ;ee* tao proportion is auch alitor. 

ttbrogoa uteraediatee «xMarnily wood la buJJt bltodlag a« o aaaoaUa 

altra**, eeaaoaiua sulfato, «roa, and aaooaiua phosphate oltrmto. Phos- 

phate aatarlale aro graaular triplo sinjerphoepfeatc, ordinary superphos- 

phate, aad ila—imi isa phosphate* Sitarle phosphate la eoaetlnee «ooá. 

Ito mtol eouree of potassi«« la coarse or gnaular potaasloa chlorige, 

although tfco eulfeto eoaotlaoa la uaod- eocoodary or aierooutrioBt* aro 

aéioi la MM aroaa. 

Flaw** vary la ooHplaxlty   8oaa aro very staple, rrorldlag eroda 

alxlag aajiHnaat aed very little rav aaterial storage.   A daalia fairly 

tyaleal of tao tottor pleat« la sbovo la figure 10. 

Xacoalag aateriale am unloaded lato a convoyar «ad alavate* far 

traasport io aovoral latoraedlate atarage bica.   Troa tocca thay aro 

raoovorod to a aotorltcd sàovel e*£ f ed to a vtl*felag Serico.   Sto «sto- 

riala aro veighed totcsviao aad dropped lato a rotai? dru* aiser.   Tto 

aixer vili toadlo a batch of 1 to 6 toas, dcpoaü&g ca i:.• siso of tto 

pleat.   Attor a short alxlag period, usually cot soja aero ttaa 2 alaatee, 

tto totea ia elevated to a teaporary storage Ma or delivered directly 

aMtamÊ^mÉm^i^Êam, 
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to *. hi¿h«gr tr««k.    *h:n raierorsutvitfius arr beaded they aa? he aoded la 

¿rjkcuiar forr. cl.^-, or j>i cfcrftbly as « finely divieni imX te eott ti.« 

filiales la th# tl< ;d. 

¿ispler p*ttnt o-ïtlip* &r* possible ey combining the fuactloas of the 

elevators, for «xaaple. Man/ iííf«r¿:it type» ci Mixers ere) avallarle sai 

tre deicribaó lu the literature (13)« 

3ulk blending ha« several aav**ct •.'.£©:•!.    It placa» co»t Of the aajuiíea- 

tallii proceda ir. larga, cf_l---'.*:¡¿t pl&atfc tbat 2*n '¿a cper«it#>d t¿r:>ughotit 

tie year.    It «horten* -UM ciai-kstirií, eranual fcy cechini ne. the fvnciioae 

of the aixer and t-o dealer.    Shipping a cd handl-T* cost* ara legrad 

for this reason aad bacauca the rav «ataríais ere shippeá separately fren 

their various sourcas to vary aecr their point of usa, ratbar than bela* 

letoured through a ccsraou «aaufaciuritg facility.    The -nixer-dealer, 

covering only a «»all tre»,  i*- cioa* to Had thoraf;-^« eaa a* «ore readily 

r**pon«ive to ths neeJr of his cu3tc~e*v,  the faiiatrs.   TA« flaxihilltar 

of tha «yto¿* naipe him xe«*» the-v? newus. 

îbe aoat serious tacli;¿ic-l protles; assoc*?»•;•.< viti sulk ale&alng. la 

the tenderer for r^ieriala to itcooe uv:lx«¿ y&en taey ara handled,    ïnls 

»e£.-es*tion i¿ay c*u*a -«IC'.: v-.rlatíon.- ir: MUí;-.;*., íro« one part or staple 

of the hatch tc r^>;tia r.    iT- ryiy i-ésult in vv-ry >ocr crop rasponee la 

ptrt« of tao a-"i:% Jmiliiad by the taten ard thu* lead to eiifitosaer 

dissatisfaction. 

Tha prinary eause of ae^re-satien in '¿ltbuj is alsa&tohlnc of tha 

uurUcla slaa of tie ingredients, rather than difference« la tha shape 

or density.    Even tha vurlations found in a relatively narrow alza 
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sucb as 6- %• l¿-«eea, eaa eausa serious t«fre«aUun unlet** adaltioaal 

pr¿ce«tl©as ere taken.    Cot precmitioa that aast fee tal.*;?- la te avait 

ir oppiai either rav taat^rlrvls or flaist«4 product iato JOLIC.*! piles 

bebíase til« larger partici«* tata to roll to the ea¿e of «weh pi lea aeä 

fina particles eecuaul»¿e In the e «a tar.    Ifcarefcre, severe aoouaiformi ty 

cao result aa taa material 1« reeorareâ fra« taa ed*» of the pila.    Some 

equlmmtmt «sei la sfrascìla*; fertili*«r» alio resulta U »e^reaetloa ea the 

iislu aaeoxiilag to «lae.    If t.he nmrravi, of in* inòiriauAl nutrient* *-fc 

uút of the earn »is«« there obviously vili te iiemstt forai y In ¿U^ltutxoB 

of autriaajte.    Uquil hitler* wh a*, oil or vate? ma? he halpfal in a--¿ia- 

iai •egraaatlfra of alero&utrleat* vaoa they are aided la fie%V divided for». 

Ca mallei lneommmtlblllty also earn ho a problem.    Urea ami uaasmwaieted 

•vperpfcoamhate camaot ha used la ti.e eame llené boomuse the us*** *'traete 

\-atar of myatmilom fro« the »uperp'noaphate, eau^lag tm# TixTnr* to hea«ne 

vet asl »tlefcy.   Xialae eaactilva altra4 e aca «rea la tita uace hlaoi «null 

caute it to be »o hyiroeeo>l? that the bl<ntd venula be uaaaoaaaahle. 

Aaccalum ¿n»ytJk* amd triple cjparpmoephete waa ha «a »4 ne¿v If they 

are «all «TmauUted ami *liy tad the hlemà it act to ht- ttoree. 

Lymiq Itlmei rottili»»« 

It ame haea »aiù ti • *. toe mo*t logical »;lutice t? v.iv» ¿tfehlema of 

creaulatlom (ami talk bleodimc) U fonai la li<juii fe-i-tere.   Valle 

this amy ho am meretateasat, tfce truth It eoa* Hat looammu at l***t U 

pari; fur tta rapi* risa la popularity of liedla minad ? irti Haar« la tao 

U. t.   Coaeummtico hat ero*» pbeeomoaally ovar a short ^ rio*,   amila 

eood statistica ara mot eveileMe, li la estlnrted tH%t aio «aa 1.0 ailllea 
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la 1965, J« allltc* la 19«, aa* t.> HUIM U 19*7 (»).    «O« 

fautif ta l$*7 »ecvuUd far »»owt 13 p*rv«»t of Ol «Ixa« fartlllaai 

•f little frrtUltar tfcat aaa 

tala «TWtà 1« lit «WfMtMN.    1% mmm UIHLU4 If y«»« Mi »M« 

alalM «T later.    Als 1« «a impartita* timitti» la la* V. ft, 

laaar 1* atara« aa* «^«atlr«.    Ua*14« «a« act affarta« ay ala« 

«at KwUaM aauaa« yraalaaa la «tarai« ma aja>Ua»tl«a #f aattt 

fertili aar*. 

Mr ta« pi alai ai, li cali futili MT La» ta« atianiaa^ tfea» it 

mâê «r tlaalar fraaaaaaa aarrlai m* la lavar aaat adattata*, 

•f aaaaaalUaa aaá aatraiattaaì la aat a aiaalaa m laaj m «a* 

MUHUVr ara aat a««««êaa. 

tta amia «laaewattac» «f U«il4 fartlllaar la im atafeala 

f mllé fartUltars, •wpmUlly la wàmà farUUaara 

41aaa>axa4» 1« taat «¿ttrttvitUa ««alsaaat far llajata* la w* 

mllaaOa aawe; faraara aa far aaUêa ma tt «*•*« m aa muH 

PinaUatlaa of 11**14 uUa* f**~.lllaara .l^art aXaaya Mam wttt 

asaapfcatt aalMtlaa*, altear tarafe**»! Vy taa Itoaalatar ar IM 

ay ala Aos-is« ta« alala« pro«* « fr** rimfaaiU aat« aal 

If fea twaa a« alwy trataría aaaa aolatiea, ala «tarati aa la alapty 

1» a* a "«eli mUT tlaa*.    If à« 

• "aat tax" ?4ar% ma m imita ta* 
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«*¿*lMl attratta*.    A •***«* af * MU M« »¿»at i« MM. t» flaw» U- 

Tr.« «ai* 4ifrar»BM Wt»M» tUS aaê • M* M« »1M% i    tort ti* *•* M« 

jlaat M»lá aMÜ «tara*» far aaii «h* a Malia* «*»»** *• * 

•f BWltnOltfttt« af *** Miá. 

Tm»MH «alvtlM« »M« t* t** yfwte— •* U«a»14 farttUaar« 

bauaU* •«••4* paljpM^JtaO ratàar MM ****&>*&+*• 

raaulta la gr«^»r MMimt? (WM# Mt%av *»'/4») ^ *- *• *VÎÎ* 

w ..^..t-r * Mttaia mmmt af ta*»ttt~ *»%t I**IM «t*«*U« K*^ 

ta*# «M «MM atamUa« X Ai*r.      À MM NM« **•!•* -* a«*»*»« ** 

iCVJ*-0 MM Wltt Wt-fT^M« tafana iinirit Mit M 11-JT«« »**• *** 

tMfMl (als»t*l# f«Mi) Mf«r|MjMMr4« Mli la »»•* »T •»•• •** 

MU« |fti^M7ft*i«   (l*-4i-Ö) Mf  M  «»«* 

|M>M VlU M 

Ml«tlM.    It ta imlUlla fra» WA «QarlaMttUy, MUwfH 

*MÍla»¿» #*M «MMTClftl MWMt. 

•M m> >lâtti IMUI M« • »••#• ifa»rla atU ***** *•* «•» 

*tM fat» U a#4a» t* a%i»ia »• Va»afHa af ?«üJüII**» M tt» 

U  aMMUl %• *•» Mtftt tM* MM t*» H 

êUMtlr IV **• fmtumm *i «rU-> *H4 M%* 

» MtMlftM fer UM.4 S¿M4 fwUKaars •*• 

M BttMM (tiAl)   MtKtlMA   »MÜMH Ü M |t J4rVM» t 

MlMiUtr MM MWUM* tM%   •••tiBll 

ta itart UMT« aatta* M * MU4 la a 

et M «S MMMA %0 
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• oluVillt/ iî-.;r, .^  '••.Äi*a fi.-'d  í¿r     *   •'.••*•»•» ta« fana ci* * .w»p«*»ld(l 

©r solté« rather t.-,•-.-.   :ifct,x l_.-v.\     I;'  L.,s i.    . •-* .u   • pre*>syly 

t;\?li.t4 oa-aiwe?, th« C^1L4¿ ar# it Uà-.  ": x ,\ o'  fi,-   :¡j .j,/ >..,*«4 crysiala 

víiiiili «¿u* fea is«ia ir. « ¿*y-5«*l»'E i\;r ¿.y:.. : ?•-. '  d,-.  ry r\a i ' "' ' 

acall äacuat U v> 2,j) #? A g«"» ..*JU^'tyy*   .:;*,      ^epu.l^  ¿rad«., of 

ais* farti 11 »cr«,   a: U,„ U.  ».   «>•%   f-<:-i.¡.,   ,  ..."•;",   lu-Su-»,  Mi 1J-1W5 

•.feout   Wi¿*   ».«.   IkJ^i  «a   tji»   ¡,fc   .'A.Cft   -' :..   wh-x-   **^U-'(   . . t'A.      Ä«y   *.?• tut« 

in ta.» «*.s.a typ»* •:./ %-.ê,\l* Mí au*r i.., ...i*.     ,.*- »•_•. * »«a^aait-a far 

u»a la e?A* ali pi«.*, s im* a cr*A« «í 1:-»-i:-:-0. 

U*f«rtur»Tti/j   -••"" •* «f tita aÄVMt.., « o¿   Ilenia ftnillMr i« It** ft» 

*'abitit»ti»4 íi-w»prJ¡^..c.' * fW eli-¡A.-  'ilí^n.. it      .i-^i'í»/;^ ;   t.wwa.'laj, »ad «ppli* 

c*tioa '^«eo»» MT» tU" rt««i.l'¿ ¿lia /ci- *vhi+   r-rKj. -1* ......  '. J»J.<>í£» «AV* »St 

¡aiate -/li« jepulwi .y      ¡J?*»*    ¿-    t>.t> ;**/t *.ù *,VÍ«K¿ aj-v^gfcuy. ff tellç 

¿ult&ïl* t«rrlr;'st ;ur   JLcr*»;tr'*. •* w 1 «>*r»  _<;'-s   • , m.-Ju%i.^ tr «.¿¿a*« 

of tiaoa« t.kai fcv.Ia l.  vi'-i-ìl-"-?''   t.a . 1*-\-   .....^ ;-•-.,,,    "*,..     ..<":*-.* saja»,  »IM 

thali" _M¿fc  .'fci^iJ•/?.."-,   riva*  *e<t. . :ì ..•->-.».:.;.* i„. •    -,   vt.   fw-    '.«*.< a%<MÌ *wr% vita 

Uk% fc^lk v l.'qui-  .«/^i 

ìtfji;*;lAA,   OU *i« aver rji-,  *,C/J. ¿,000  ..0   ,. ,  »«r '/••».    kU| ««L*J« 

of/t? cuiiiv« «IAììì^ 
;^.4 «-^st'Ä í^ll.'í:.^ ^o -^*.,.r tus--•••»•»», «ti fertir* 

3ÌÌ*T »trrl««* tueà <«.- *«il M'^lla^ »J.     -,o¿n;.'-    ^,-jé*tl»»« «ha MI BA« 
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pi*at vili WüM> »**• «olirti ce* fgr a nafrar of very J1KI>1« cold Mix 

3,<*elll«o alaste ©v&**i ¿y che «Mie cowj*mjr« 

TB« eaolce ÉJ90C2 th# tur** route* to fclx*.i¿ fartilisere dleeaeeed 

.•^xjve eea ae »ti« oaiy ***•«* cira^l etudy cf -Ja« »i*.u*:.i.;u In the 

eoustry levelled, *ttd r»o e lew-cut £*&eralízr tiera can c»e onde.    Ltqild 

"^•tiilatre fresafcìy vouj.á not 1»« vwll * wit ed in xaoy situation vfcere 

ffitiì ere umili AS¿ l»*or i» elv*r>.    la« #peci«3.iiftd et;uipcft&t far 

i^^iHt* ud «li Strien ¿lag ll«|*Us vcul**. oot e« wlde3y «reliable »¿A v*»*.»ld 

v« llfflemlt ve neiatr*in 1» eoe» «euatrie*.    Tue s'oeceu* of both liquid, 

fertilità* arodtKtlda «ad ì>clk Itiaadlc«- of «ollas depcitf» aeevlly os a 

trocid traaeyortetiea «rit« t*at eoa bo doyoade4 upoo te tupaly tao 

«¿tarlale aoeêed dm in* the teey feriiitaer aeaaoa.    reciUtlea for 

uneeatUaj liquid* «*y >~»eeut U-.e jrwateat j.r^ltm.    8UO«CS*?J1 anlk 

vitadla« 1* )fcl£tl.   d«p»«4eat on « «cur?« cf r.*t«ri*l» that *ve  /«Il 

•-*t*hed vita roepo<*t to partiale '¿Ito.    ü tí» aaterlel» uU eoo» through 

* rtagle fcct, •w-* ^ ***• »dvatege ef Vtù* VivjxUas 1» loot aa* it a*y 

ï>e tettar %9 aa-g'-ntnlau tfcg« *t «a* foil rete** taaa »alulae thrt 

• «paretela t-y- Vlendts« In tee field «ad ri «kit«; prdb¿*a« of eegrejatioa. 

tri«« «al»4. aV-ew-.-ttve it ti* aoet eaVeata*;--***, It it aoet 

to l*3¿*¿e ti*, •i'.i* »/»tea, fra»; froeurvaeat ©* rea atteri al 

'•-m to tao ftoel atrier. a% «ad tra&eport of tHo frc'.-.trt to tao 

. ~i 

fi 
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Th« Ca»e for Kitrlc ?hoaph»t« 

A large nuo'oar of procerus«» that u«e aitale add mth«r than phoa- 

phorle or eulfurlc a» tha priaary acidulating agent for paoaphtt« rook 

hav« botn d«v«loped during the paat 30 y«cxa.   Th« product» art ksowa at 

nitric phoepbatea (or altrophoapbat«»).   Thmy oak» up a aajor part of 

fertilisa? production la Europe but bevo not *•*& vidoly uaad la tae 

Votara aeslsphero. 

Tarn potential advantage oí nitric pboaphat« productif lu i'aat the 

naad for eulfur la «liainatad or reduced.    A« nitric told »erves two 

purposes.   It eoluiiiliiea the phosphate and previa«« part of toa nitrogaa 

oontant of that fertilize?.    Tb» potential dlaadvmatafaa of altrio pboa- 

phat« production are lov vatar »olubility of to« PgOc la product» nada by 

soaa proo«ae«6, the probità of dealing with ta« hydroscopic calci« nitrata 

forced, and tat liaitad range of retio of îf to ?205 la ta« product (vaually 

about lii to 2:1).   Th« nitric pboaphat« procesa itself la «capiat acaparad 

to MM alternati*»», but la eaaos tdurr« it replace» a eulfurl« a« id pl*«t 

and a phosphoric acid plant, the overall ayat«a aay t« 1»»« caspi»*.   Jn 

•oat al trie pboaphat« proeeaeee, dlssoluUoa <•* Vom pfeoephat« rock take« 

placa la a «lurry-type o^u,Atxoa *». •^cordanr.« vita ti»e follovina rtacxioat 
c*iopp(poi»>6 * fcH*>3 — -»  6a3Po^ r ioca(aou)2 • 2»     (1) 

If ta« »ol: it i oc obtained la alaply aa&oalatad, the following raaotioii 

ooeure: 

6I3POÌ, • 10Ca(î»3)2 • 2R7 * 430^ —->   oCaHPO^ • 

Ua\»3 • 30^X0^ • C«Fa (2) 
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This reaction prodi'cee insoluble dlcmlcium phosphate acd hygroscopic 

calciuo nitrate.    Th<sro are many procesa variations designed to nodify 

thi» reaction or cope with the problems It loposes.    They my be divided 

Into three aiin type». 

Calcium nitrate rmovali   A portion of tne calcium nitrate nay be 

removed before aaxoniation by cooling,  crystallisation, and centrifuging. 

Ullis approach is generally known a« the Odda process (15).   The calcium 

nitrate nay be prilled and told a« a oyproduct {15% ») or converted t-> 

azsaonlua nitrate by trettcent with 002 to precipitate calci m carbonate. 

Tue rewalning solution is anaonlateu and granulated or prilled to produce 

fertili sers containing a&aoniua nitrate, dlcalolun phosphate, and anaoalua 

phosphate.   The ratio of asaoalum to Al calcili» phosphate depends on the 

proportion of calcium that ves rotuovod as nitrate and detersiir-ea the *atsr 

»oluoillty of the PgO^ is the product.    Ccaaereinl products rangs betveau 

25 and 60 percent vates- "oltósility, although 60 percent Is feasible. 

Typical product crades aie 2C-20-O, 13-13-2I, and 15-15-15; or with more 

complete calcium aitraxe removal, 25-23-0 «nd I8-36-O. 

S-qlfatc- te.lt ¿'¿dit ioni   Other nodlf ications cope vith the excess 

calclun through the oadltlri cf eol'vle sulfate eal"„ to precipitate «mjutua 

«ulfate.   the addition ray be nde before or «luring acKoaiatlon of the 

extraction slurry.    Th¿ calclun sulfate eay be left in the product but 

this results in lov-analysla gradee such as 14-14-0 or 17-13-O.   Alterna- 

tively, it asy be removed *<y filtration, producing a grade euch as 25-15-0 

vita nearly complete vater solubility of the PgOj (l6).    8everal different 

«ulfate salts hive been ueed la this type of process but the one xost 

likely to be attractive u «anoaiu» sulfate, since it is a widely 

available byproduct. 
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Still another adaptation of this basic approach is the sulfate 

recycla process (17).    In it the calcium sulfate i& reacted vith aasnoaia 

and carbon dioxide to regenerate auEoniu» sulfate ti)<i précipitât« 

calclua carbonate, vhich is removed   s a byproduct or existe. 

Mixed acid process:    5Vie third basic type of nitric phosphate process 

is on« in which either phosphoric ox* sulfuric acid io added to 'the extrac- 

tion step to react vith enough of the calcina to prevent the presence of 

calciua ai trace ir. the Tnoòict.    'when phosphoric acid is added in smffi- 

cent quantity the aamoniation reaction yields ataaoniua phosphate, and a 

part of the PgOj in the proiuct Is water soluble.    2ne usual practice la 

to formulate to give kO to JO percent vater solubility. 

The- mixed acid process is the only one used in the Western Head sphere, 

and there ere several of this type in Europe.   There are BO vor al different 

designs used but the naia variations are the P.S.C, procr.ss (.\8) which is 

the latest version uses a special grsaulator-aryer to convert, the «^liioai- 

ated extract to solid foro, an:l the TVA process <?9) vbich usee a rotary 

drua for the final stage of aarioeiatica L&\ Tor granulation.    A flovvhoet 

of the TVA mixed acia process is ahora in figura 12. 

The Eixed acid procesr has the  à vantage of & eater flexibility m 

the N:?gOj ratio thxn the other processes.   Grades auch as 26-13-C wad 

20-20-0 can be »ode vlthcut the need for produci -g a nitrogenous co-product. | 

Ine phoaphonitric process usually is prtforreâ because of the ¿ifcu~r 

grade it produces.    However, scrae of the aívantata of nitric phoaptaat* 

is lost because in effect only part of the PgO^ in &<* finished product 

is solubiliaed by nitric acid. 
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Deepite the lov prie« of sulfur there are undoubtedly placea in 

Latin America where the nitric phosphate processes varront serious con- 

sideration is tita planning of fertiliser projects.    Cost estimates based 

on ccr.cvhat higher aulfur prices than prevail today ahov an economie 

advantage for both the atixea acid auá the calcila rricovsO. processes over 

processo* ba3ed entirely on phosphoric acid (20).    2fce Odda process la 

*dvantageou» even when very lw eulfur price is asouwed.    The sulfate 

additicu process sigy have goo*, econooics where byproduct aœaoniua sulfate 

Is «vsilable. 

In evaluating the prospects for nitric pixosphate coapared to saaaonlua 

phosphate based fertilisers, the evaluation should include transportation 

of the products to the point of use since the analyses of nitric phosphates 

are generally lover.    Also, it should be kept in »iud that a p«rt of the 

nitrogen is in nitrate fem t&ich is not desirable for some crc¿>s, 

particularly rice. 

Nev Fertilizers Uadm Deva loriot 

As in most industries that axe relatively ae., t^ere is a constant 

flow of innovations and ûûW technology genererai ¿ìa juthcut the world In 

the fertiliser industry.    The question öfter ^-i^.a wether a couatry that 

is in the early &tas«¿ cf developing its capataliV Tor fertilizer produc- 

tion should adopt the ve*-y latest, perhaps not A*liy proven, technology 

in order to be cospletely up to date, or whether it Is batter to choose 

only veil proven producta &ud processus «id suffer the penalty of starting 

with a soaettoat old fashioned industry- 

ti:, A. ..jj..- 
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While tais is partly a witter of yniloaopby, ia general the latter 

coiorse probably is the most pntdent u»les3 the co\ai¿try hae an exceptionally 

lar^e pool oí technical sjclils.    The predicas J.nv:lv&¿ ia building and 

stortisi nev plants ^:*e difficult &t best; they are eou^poundiìd if a strong 

siçjportiag service- inàusti-y .ail t.\v.-^ ¿uclisicsj. ñisiflt&iice cire not avail- 

able.    They should not be compounded further by having an element of experl- 

œeatation in the pro.'e-ct.    'ine penalties for :y:t achieving expected 

opera^inG levels promptly and having to mako ìAbasivo changes ore too 

great. 

However, it ic ¿aportan*, for those in the planning function to Uaov 

what new technology is emerging so they may beccse prepared to take 

advantage of it at the proper tirca.    Some of the new products that appear 

to have potential for the near future are diocussei fcelov. 

A'gtoaivsp. Polyphoa-sir-t.a 

The tern "polyrhoapLiata" i¿ used to décrite materials» that contain 

rbosp^ates li a ,-aore cc.'.der)í-ed í'XT than TLT orthop'ìosihate four», in coa- 

VE.ntior.al fertilizara,    "ley are forcí;-.: vh-R -uiiìaieit vater is -attoved 

-rea ortho^hospfciìte ve c?..usc lì .del:.- ci r:cl>".cule3 irio longer chain coa- 

pound» having wore tha:: O:ìC -.ter. ci _' repherud.    '•cviy.vV.ds containing eatry 

atou3 aay he forr.-id ir^ ^h:l3 iraaner, but she uho; cur chiin compounds such • 

6s p/ro- and tripoV/phco^ì-^te vith tvo EAî threo atcsos ¿re of acre 

practical interest. 

AriaorJ.ua polyphosphate fertiliser :aay '.»e tide "«*/ r^raoniatlBg tuptr- 

phosphorie acid, cr directly from orthopnosphoric tcid by a procès* that 
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utiliies the heat of neutrali tation of the acid vith aaaonia to drive off 

water.   Ite resulting twit is then gr&uulated.   Vhsa zafcde with thermal 

phosphoric acid, the grade is 15-62-0.    Mien cade wlith vet-process acid, 

tho grade is soaev*.at lover depending on the aaount of impur i tits in the 

acid. 

Shere has been so cocofarolal production of gr&cular aaaoaiun polyphos- 

phate as yet, hut TVA produces 15-62-0 for expnrinental use from therml 

acid in a demonstration plant.    It Is expected that comercial torsdc'v-Vi:a 

froa vet-process acid vili he rciliaed soon. 

At aentioned earlier, polyphosphate has a, special uve le ¿"ormulatiai 

higher analysis liquid fertilisers.    It also cay bo used for direct appli- 

cation to the soil and in hulk hiende where high analysis and good physical 

properties aake it attractive). 

Ihe agronottic prcperi.iec of polypho^phatfts have tot y«t fc*en well 

defined, and there i« touch to he learned about their reaction ia the aoil,- 

Agronomic »volite m the United States Indicate that wunoniUK polyphosphate 

usually is equal or superior to »onoaasaonitw pho*phat«b.    !^tr•*r<.^'>#ït* in 

France indicated ligule polyphosphate« t- be superior to other phosphates, 

i'ield studies in Japan shoved creates  response te ^voa'.xaa polysfccapbete 

than to asaoniua orthephocphate.   There vas *ont r^gafction that oetter 

utilisation of Dic-cnutrients tay have been a factor. 

Réaction produce of the polyphosphate ic the joil are different froa 

those of erthophosuhates.   îhere is eoa» indication that fosmetic«, of 

insoluble precipitates nay he inhibited and that polyphosphates say he 

able to extract insoluble nioronutrlests froa the soil, possibly by 

foaming soluble a« tal cotcplexes. 

«Üi --* -  •"• - -«^—' "*•* i       íí-tiir* *...»-   3.^.-1-..í-J. ....-¿»¿¿Al mu —fe- 
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EiMtf svasiti li tí sa, plus the hi?)x «jaiysis r,nd versatility of 

aacoaíwr. polyphosphate tú. fr? it aa Interesting project for the not too 

distant future. 

Uraa ;rß*i^"i'vi   •*• t.10Sn*'.r J'.""- 

TV.e production of a ¿¿riec ©•" fC-.'Tpouná fertilisers containing urea 

ç.~d rsmeaí'ja ortho- ov polypiicaphite aaa been ùt/ûloped on a pilot-plant 

ríale by TVA.    They are meres-air-g be;--.:..>£ of wolr bigi u&lyslf-- 

.-.-/•-V'5?'lra";cÌ7 IC perceatige >oi¿í.s ;;i¿:-.er tlvxo can bo ¡Aide vitz -<"w¡cní^ 

citate rathe.« thaìi urea.,    ïliey aot only are «caellexrt geaer»l purpoa« 

fe.-ril.Uers,  bue also have prcpertieo particularly veil «uited for rio« 

fortlUsation. 

Ssreral proceeds nava been s-giteci for the production of urea - 

r-,.r..:r¿u.'2 phosphate . Ike preferred process apyecrs to be co-granulatio« 

of nearJ.y fi-nliydrous .-.srlzs of urea ari ¿aar..v..'ym paoinhatas using a 7U3 »til. 

Graaul&r products ia-/irs satisfactory storce aria handily prop-rtia* ver« 

vrudu-** ir. thir rancor vithout drying.    ?y?t^2 paá^ arc ítS>Zc-0, 

3---J.7-0, tv¿   !5-19.le,. 

Bxtcisivci fie'-. +«',3 tVjov.¿b^at the vorld tar-» ahoim the e§rocc=ic 

vUue of IU-OL. - a£..;ocivat phosphate. 

.'' ' "^rpj 1': Í   Kel.O\S <?   ?Oi ' x>r 

fertilizóos •>>-• t.--iH-i release their nutrí-ü¿t tx-.'iy tfcrougiout tba grovia« 

ç-îaiou or ov::r ss-.vr.-;. cascas vould have nsry advaategea.    They would 

increase efi'icii--^ of uptake, avoidin- luxvr/ c-^^ption lay to« plant*. 

TUey vcuia aiui also loäsea by leaching vuich ai^t "be particularly 
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advastaaeou« in high-rainfall tropical refloat, and ty daccapo«itien or 

fixation.    They voulu prevent daaagt.to »«•dlittfc and burnln* of IMVH. 

Ttiay vould reduce «pplloatioa eœt by reducing the nwrber of application« 

aacoeeiry. 

Xitrogtn fertili xati or appearr to have tot aoet potential for ccaeflt 

froa »low releeee.   Several such nitrogen eoupound« hav« boon aarktted, 

but BOM ar« »eorer'eal for general agricultural uae. 

A proet»* ¿«vclopod oe a pilot-plant acal« by iVA Tv/   coating ¿raaulei 

to ooatrol their solubility seen« to hav« paroaiat of being ocosouttoal 

'aaouga to product Material for fera uae.    la tat profita«, graaole« of urta 

aro «preyed with aoltoa aulfur 16 a rotating arua to fera a coating of 10 

to £5 ptretst »ulfu?, ¿«pending oa the rato of rtltatt atalrad.    Tfci» it 

follovtd by a 3 partent eoat of wax to atal tht aulfur toatla«.    A aaall 

aaouot of coal tar la a¿ae£ to .tat vax aa a nicrocicid«,    finally, about 

1.5 parttat of a conditioner tuca M calcinad fuller'« aarth It addai to 

laprovt handling. 

ty varying th& <*eouat of coati:«¿ oar by blending the product vita 

uncoatad urea, Jt la potribi« to produco a vid« range of ralaatt rat«». 

Tbo rata eight bt vsrlod froa rather quick rtlta«« such at vould b« 

required for corn, for exaapl«, to »lev ralcait ovar »«varal yoart far 

forttt fertilisation. 

It la trtlaatti that iba cost of «vlfur-ooeted urta vili bo 25 to 

30 partent higher par unit of altrove« than unoootod urta.   Hopefully, 

ooatlauod tests vili ebov that thl» auch added coat tea bo ¿uatlfled by 

added benefit» for vaay crop«. 

ÉMU! .«.;: j,...h.<ftâAi ""^ *A-¿.tj>j... .^ajuai.:- J*.. i.^àai 
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la the paet doeade or to, the advance of toehaology 1MM ifoatM 

«an;' »ev fertili»»?* to the front at a wrprlel&ily faet rate.   A little 

core the* twenty year a »fo at-c»Eiv»i altrttte M» tot yet oeteallehod ê§ * 

fertiliser,   few drtaaftd that urea «oulu crtr Ve eeoaoaioal oarwiaft to 

find a place la agriculture, dla-asotá-ja pkoeyfctt« «M eoroly kaova» aai 

the aoct popular rthospaat« fertilité? eoatal&ed -iuly 90 foreest IfcOj,. 

The pace of ttK'Lr.olo«-? W uot ¿¿rtf.nLehofi, uo it is ear tal E that 

aext l*ce¿¿ or tv© vili briaj their share of eae«gea.    11M Urtt la 

aaalysi» of fertili sors has by ao aaans IM«& reaehod.   Laboratory avi 

treoahoc»« Wat« aro oolag aaùe with cocovounAt that eoaVila tviee a¿ i 

alaat food a« tho hlfbest aoalyaia fertlUaera uaed today.   Ti an lo i 

rooa for laaroreaoBt la tho very Halted effleleoey af i—avoiy of 

«y alaat» that oaa eo roaliaod with today's fertlllaere.    loi 

that aro nero readily eralli«ble to pleat« er: loas roa¿11/ rLeaft la 

unavailable fora tr/ eoli reactla&a are beine »*»•€&* aad «111 oo foaai* 

Tao production of elataittel photahorua la la aocut tho saaa te«art\cf¿eal 

eta** as ewnrmU producios we »5 yecxs afo*   >x»ei>le WoalrthT+uffce la 

tao producilo» of rlaaeutal ¿hoephorua are ti»¿er ivjd» ao4 ooalâ aal» 1% 

aoro oeo.pet-.tive vit;'. v«t-pxoc¿ae « 14, eroadoa1.^ va. tao» Í 

jo-oduetloa of te-/ arvì better fertili tore. 

Matterer tao zertilleer« of tccurrev ü-, it «t tortala that 

vili se tetter, rem caavoaleat, aad aoro oooocuUel tía» tai 

today.   li la ho>e4 that tao vaolo vori« vili ao la a aoalUoa «a 

advantage of their «so. 
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H.X. aftaaa 
falalool International 
Chloojo, Illinois, Ulà 

(rm«l«d ay Hal lottata) 

la aaay oootloaa of oaaaioal laaiatry provola 

oaajoot to ooaallant» «Ita a a* iml*^ forami« oyoaiflelatloB of 

HOB or payoloal atonarti—, tao famor «ko 

iloala oft «a aaaaota aal rooolroa far-raaoalay. 

wrforaaaoa aa tolla ana la aoataor of Alfforoat 

starna.   Xa aarllomlar, tat aafaty af tat oroy aval alamya aa fautai. 

atrattU* af asrlaUttuml oaaaioalo, t »trafora, aaa to at yrtoaaot ay 

tatloat aBaartaaalnl »oit la flalaa altmatai tana*«««! tao aala 

traao of MOB ooaatry.    ta* fltUa «ríalo amomlâ 

alammo« la oaaaaltatloa «111 tat oaaaioal aaaafaotmror, 

«at tâty amami* ai ornatalo« aat raalmatw ay fiala lulafiatt nâo 

ara familiar atta loaal afrtamltmra aai nao aovo alato llalaoa aita 

latir oaa aUaiaârloo of Afrtaaltmra.   »«valaaaant of aa afMoaltmni 

taamlaal aaaally oaaaatoo a* laaat tarot ooaaoaa, aal al aa oarly 

ataja la ta» aaoaloaaoat It la lap ari aat tant tao aaamfaotvror aaoaU 

•a amia ta aaaalao anta to aaalat rajlatratlOB of tao oàoaioal alte 

tao looal amala* ry.   loraally taaaa data «111 Iacinto a anaaary of 

tmomtaal am* aayaloal mremortlaa aa« a tymaoolt aat latoraratatloa of 

taHoolofloal atmaltt tait* taamatiata aar at »taataálaa for tarât 

U flat jaara.    it la only ay ari m oil aj la tala nay taat tat 

taamlaal aaaafaatnror oaa oaamra «IM aaoota i ammalai latraaaotloa 

af a am agri pallai al 



-90- 

Reluctancc of f aneara- to taty at>y a{£*lculturaí chemical 

until   its performance can bo comprehensively guaranteed  has 

sometimos caused :* r.anu facturer to postpone by s o verni years 

the introduction of ft really useful product.     For example, 

the marketing of harten  for control of wild oats in cereals 

was for  long held in abeyance bocause the supplier felt  unablo 

to accept alone responsibilities for  its  performance in the 

liando of farmers.     Thero arc,   hovev*r,   signs  vh.t this 

attivalo is Just  bcuinnin^ to chango as  «ore un?.ighU*ncd 

people rualise that many new and useful  chemicals coulU Iw 

milde available all the nor o quickly if nupplicra »ore no 

longer obli red to bear all risk« for performance during an 

extended period of development. 

Ministries oí Agriculture, through their rotfietrnior* h.v.l 

approval schemes,  ensure that the rout  urgent  public interests 

arc safeguarded.     These fcchcne» call  for much patient research, 

¿or example,   by analysis  for résidu;? rsicalnl.nf in crops ifuv 

Harvesting,   and by pathological »tuâtes  of toxicity and 

carcinogenicity of *uch residua».    T.i be effective* these *cht*ir.fL 

are rtcessarlly ix inlex,   but  in nest countries taoy are 

administered comp« «.er.wly and are as valuable » jalde to the 

cheaical Manufacturer as thsy art a saf*gu*vd oí tas »ubile 

Interest. 

Far aay agricultural chenical the Investit la research, 

developewat, and technical service It Measured In huadreds ¿/ 
peaetieee is silllene» 

thousands of dollars, aad aa adecúate return autt be built lato 
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the rotall prie« of the product.    Similar considerations 

•xplain why a chemical to be sold for selectivo weed control 

is generally store expensive than tho sitae c ho wie al when sold 

for total weed control.    Price cannot be related simply to 

costs of production and distribution until a chemical has 

been Marketed for many years. 

Herbicide» 

HerbJcldcc nro damnified in cm-rent  literature accord- 

ing to several »choros.     I    this paper it is convenient 

for the timo being to distinguish two clatse*,  vis.  those 

which are Applied 

(1)      to growing plants, 

(11)      to soil  in order to provont growth of 
undesirable plants. 

II 

1 

A« an exsnple of the first class, the action of MCPA 

in controll ins annual wvods in a gras» ì*vu Is well known. 

MCPA is absorbed In significant amounts b/ their loaves and 

•oves through tho «hole plant, oí ten with crippling effect. 

Such herbicides aro "trans locator y** and kill by "»»rite^ic* 

action. Another exrmplc now becoming increasingly familiar is 

•nrwedol" which is manufactured by I.C.i. and contains 

quaternary aascnluai compound» that kill by "contact*' action. 

The first example introduces the idea or wlec'.ivlty,  for it 

is easy to apply s doss of KCPA which cripples »any weeds 

without harslng grasses.    Bove ver,  *nreedol" would damape »oat 

I if WÊMi m  ItinitlMIt il ta^adMIttk •faÉMrfUMtakU 
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p.lants and  the  quaternary ai¡inoniu;i compounds of  which  it 

it-  essentially  composed are not   regarded ar:  ros .sensing any 

'  -^i'ul degree  of  selectivity.     Herbicides which  *re effective 

ai UT absorption  by weeds  are  /renew a 11 y very soluble  in water, 

lr.it   this  general  rule  has  its  exceptions  to some  of which we 

stall refer  later. 

tl:3 bicides  of   the  second class   includo   highly  a instituted 

di. zjnés,   triazmes,   urea.-.,   carbamates,   and others.     Frequently 

t.hf,-;c are  applied   to   l he seed   bed soon alter   t lia   seed   ha? 

'v„-n  planted at   a   depth oí   at   least  3/4  inch;   and  it  is 

.vtine.s easy   to  find  by  trial  a  rate  of  application which, 

•>foisl  permit tiny  the  desirable  seed  to  grow normally,   will 

p."\enl  the   growth of   indigenous  v.oed  seeds   fur   several 

,.-••>  until  such  time  as  the  crop  is  sufficiently strong 

\o   liable   it  en     t?  ovi  to overcome  any belated  competition 

i'O; weeds.      in   those   circumstances  a   sufficient   amount  of 

'lie   herbicide   conUimc to vesi.de   in   the.  upper   layers  of  r&<? 

s-----'.j.  U>v scvarrj.  weeks,   and *hen  heruicides arc   'ised  in thin 

va y  they are  described  ;•:.  "residual"   heruicK'ts. 

Most resHual   herbicides  now   in  conruercinl   use  have 

»ieo.1   introduced   during tne   last   fifteen years.     Still,   a 

erer l deal renn ins  to  UP  learned about the mode  of action 

of residual  herbicide.1   and  how to apply such knowledge to 

pr leticai agriculture. 
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0Í the various residual herbicides that would provide 

»olee ti ve control of annual weeds, for example in root crops, 

rates oí application vary from a few ounces to several pounds 

per acre. Many of the herbicides which are effective and 

safe when applied at rates within this rangt are only very 

•lightly soluble in water. For example, diuron, whose 

action is highly selective after application at 5 ounces 

pet  acre to medium loam soils, is soluble in water to the 

extent of 42 pp:a. Thus, tir; water ili a shovor of onß- 

thirtieth inch of rain would suffice to dissolve the 5 

ounces of diuron per acre if a saturated solution wore 

attainable  During, the weeks whon residuiti weed control 

is commercially valuable, normal rainfall is well over on« 

hundred times groator than would provide a saturated solu- 

tion of the diuron; yet the phytotox.tcity character;.*tic 

of diuron remains In the uppermost layers of a seeu bwd of 

Medium loan noil. Further mo:*e, when a pp?. i rd by spray ins 

lit bands of width 7 Inches over rov/s 21 inchos apart! AU  la 

conacre la 1 band-spraying practico, effective vee<? cr.ntrol 

la restricted to the 7 inch width of the sprayed b»n¿ with 

a precision oi ± \  inch. P*rsl»t- r.t activity in the 

uppermost layers of soil! restricted :i5nc»st precisely to 

the area c»X application is the chici characteristic of 

residual herbicides. This la la contrast to the rapidiv 

di»inih.hiug effectiveness of other herbicides, auch aa 

da la pon, which are fugitive In a vertical profile by down* 

ward leaching end to a leaser extent la a horizontal section 

of soil by lateral diffusion. 

V- 

ñ 

JÊÊÉMi ,-»,, •;;/•.  _^_..„...Á^ ... jj*  »_, ..„..-.    ....••••jfc-^.^A^'-t. 
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Th« distribution of a  residual herbicide  like diuron 

in the system soil-air-vater at normal temperature is 

difficult  to follow in conmercinl conditions.   Laboratory 

studies are facilitated by ultra-violet spectroscopy (2470 A) 

of the aqueous phase.    For  light sandy soils and medlus 

loams of low organic content the distribution of diuron 

botwoon tho solution and the soil phase /nHovi approxi- 

mately logarithmic ndsorption  isotherms c.f the Freundlich 

kind, and as tho organic content of the soil  increases so 

also does Its capacity for adsorption,    five grans of 

coarse washed sand separated fro» tho other constituents 

of s ncdium loan adsorb 6'¿ of tho diuron froM 20 »1 of an 

aqueous saturated solution,   5 grams of clay adsorb 235, 

but 5 grama of any soil containing ¡ft of organic matter 

adsorb up to 80% of the diuron, whilbt some fen peat soils 

adsorb virtually the «hole. 

In those adsorptlve processes equilibria aio closely 

approached In 15 minutes;   in dceorptlou to ft fresh aqueous 

phase equilibria tre much moro slowly attained.    Although 

impatience in the laboratory restricts the stuJy of desorp- 

tion processes, nevertheless It is known that diuron is 

much sore quickly desorbcrl frea light slnorsl soils than 

from »ore organic loams. 
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At any instant the quantity of residual herbicide 

which is in solution and available to plants it only a 

saall fraction of that which has been applied to the soil. 

Whilst plant roots absorb herbicide iron the acueous phase 

of the soil, whilst tho herbicide in solution is partly 

decomposte! by bacterial activity, whilst it paitly evaporates, 

or is slowly leached to become adsorbed again en lower depths 

of tho soil, more of tho herbicide i* graduali}   released 

fro« the upporoost  layers of the soil  into the adjacent 

aqueous phaso to provide continuity of hcrbiclcal action, 

until tho adsorbed reserves of herbicide are frnally depleted« 

\; 

This introduces the properties and »ode 02  action of 

»ooorn rosidual herbicides which, aftor applies *.i>n to soil, 

oan prevent the grovth of numcrou« annual weed species.    It 

follows iron this theory, and it in conllrised    n practice, 

that the li- effectiveness against annual uaeds depends both 

upon tho adsorption and desorptlon character le'ics of the 

particular kind of soil.    Aluost always,  to *l *Jn «quality 

of horblcidu) sction the doav.fr rate «pun an organic loam 

•oil aesH be greater than upon a sai.dy soil. 

The sjore nodern residual herbicides serve s dual pur ros*;; 

sot only do they prevent the gerrination of ln<llgeaou¿ aocdv *f 

•«wanted plants, but they also have a contact action upon tho 

leaves of coarged wood species.    Tor exaaple,    be recently 

introduced Velslcol Tunic combines the classic il residual function 

ago lost goraitating annual weeds; besides.  It  »a destroy 

porooaial weeds, such ss Cosvolvuluu arvcnsls,  if directiona:i> 

.V       . -,   ,     .íí*3L..#***    -—"—«.'-^.^^..at-. .^.JLL 
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sprayed ».pon   their  frcsaly cntr gcd follone  as,   for example, m 

or c hur (Ja or   on   vineyards.     This  dual  function nay be expected 

to increase  the  economic valu«  of residual   herbicides which 

are currently   under development. 

Insecticide«     a:\d-    tAtit'dtS 

Insecticides Includo a  diverse ranee  of chewical compound« 

which may be   formulated /or   u*e as toxicant» against  the  tro« 

Insect «pocics   and «gainst   other   groups of  arthropods such as 

the red spidor  raitcs.    Thus,   Insecticide«  are  generally u»4#r- 

stood to includo nlticidcs or   acarieldcs;   similari)-,   foraleid*s 

and ncmatocldcs are included within the ran-e of Modovn 

insecticides. 

This whole  ran^o «ay bo  conveniently classified according 

to the nanner   in which toxicant  works. 

Bono  insecticide«*, eg nicotine, are substance* whose; «•*••# 

pressure at   the  ordinary ten per at^re is snail,   aithouyh acta-yl 

bromide is a   gaseou* tubatane«.     Insecticides  ¿f this c^aaa.are 

absorbed as the  in«ec» breathe«;  consequently,   they are fusil fasts. 

Their volatility ruderi; thea noit generally useful in confluii 

spaces.    How«vor,  mai.y volatil«  lntectlctdr-s of this class caa 

bo applied  in  the field beneath th* soil surface ;  thea tho y 

become physically »dio.*bid by  crumbs of th« soil  in whiefc they are 

retained long enough, and    from which their vapour pressor« 

suffices to bo  toxic against   insect pests.     Chlordane, «1st« 

adsorbed upon  soil, exerts a minute vapour  pressure vale* 1» 



nerarUicIe*«   ar;   intesterai   fa**   many   1 i*»ct  »pee tea. 

Otttar   inaacticiaas  of  natch   l©*er   v?p*>ur   pr«aaur»  mre   tax le 

only when dige-àte«.     Tte«a« «ay  b#   af.pll*d ta  tH*  ««il   li   H   la 

daalred  to protect   tW i oat»  af  »lants   w  at»*Mr#la«  ta  faltar»«. 

la  thl*  clas*  many   ©f  th« »oat  attceeaaftil  iaaecticidea ai« 

ayatcalc,   ao  that  fvtn wh«a aprila  to  tha a«il   ta*y ara  autrkly 

tran»located  to  all  »art« af  ta»  »Uat  wpaa waia» laarcta aay 

f«ad). 

Nawover,   economically  tac  »o*t   tmp#rt»»t  eia««  i»a^ iit« 

thoae chemical  s octane et  taat  »re   toxic  ta  Inaocta  »)  »*re 

coat »et   * i t h  thcir   axtarnal  «arts,     »al il «evototf  ta ta« 

f or nula t ion of  th»a*  in«ectici«>a  la  tfcen af  fir oat   laoortaaoo   |a 

cnourlag that   the   toxicant  eau  aaas  aaally torosa tac  lategtwaoat 

ci th*  lnaret. 

T*»  »• affectiv«,   Insecticida  »wat   a»  locate* «ita«*   IM   U 

••il or   la or   upon   th*  plaat   tiatu« a*     Mr   ***, íiHeC  taatet 

»pacte a  cannot  avoid contact  %>ith the  \ »ytcaat.     lait   1<> 

taataaouat  to »a/lag that  tu»  toxUant  m «t  Hará a  «ac*w.  rr^ 

•f «MMlcal stability aitar   it   ha»  «»#• t^lU4 to ta* aoil a, 

apoti toa   foliaba,     Aftotter ««.uaDy  iftportaat ra^ulroi   î»t   1»  tr.~f, 

«ao» applied at a  duaagt which la  iaaastUloall/ aliceli/»    t>*# 

fmwlatloa of ino  toa lea at a*tat  rot  ita* Il a«  a* y tat *:1î  la   i.r¿ 

lt 1» la ta«.o aovara 1 ooaaattal roooaat» taat «eairaal« 

»«flattoo »M gradati*» of oaya Hai, aaoaiaal,, »ad) to«**a>lo«t«Aè 

prooortl«» aro  to to  fo«»d aaamgat  ta- a*a*ara of tfc»oo !•*•«* ±*t 



tin rleal   cl*»***,    \ í¿   , 

ri  f* *«<):     »il« 

f t %» P<*f N i|Mw fc* 

* ti !** %* ! t 

i.o.»>.i.u«'ds».     ftwrv   't   .    .t'itali*  *•  limit   t»>   tfr*-   MN^»«>r  »f 

»K-i.i    )•»   thai  r«F   *><•   s;    <   - *i**#   - n  •*« * «ht nia* 1   <l*»a.      FT**» 

r*> iii,»t   i l>aa«   »rtitir- •*   t   ,11   *r« i e*  alrc*¿?>   t^m^],   it   »• 

*«•.*!ly   easy  t«>   fi»      *n   i«*»*ti*  tm   tfeat   *.(.«»(»•*•« Jti*t   %hm ti%h% 

«(,<•  *f   i«jfi« \\ p'.iK ••   et»»** leali y   iipr.j'.ant   l«k*tt   »paci«*, 

' O|ì.C ii.ii-   with   ir. ( .'        Si..¡i   phyX«  »»tnty,   fcM   *    iis.i:i<;   pair! 

»i   .'. le m i cal  »IìIìMììW   .'-A.,   \   ri%»>»  «•   »«IAUU   I     »¿       t*  t»   ih.r»iftt'îl 

'-JVIK>' i   ink  #»f   fj. M,  •        i[i'w   «un  r niiftw *;* ..|  fe     »-*••- ut*.»«   tlwt   »wiill 

:iruuduf#   hasard   to   < h«.-   eott.^m*»!-  «r   a****ii>   l.tr  •{  »ait«*-«   la 

ii/ orinai íCNMI   tmmev.c. 

ti**   al   Insect .<  i.l.-',   io      aal     #ii!i»¡¡anf   «4tiNk»i•:!*   ít\f'*! 

P    ""(1'^*    «I    t'h*"ri»r-,       s    0>JMt| ©ft#H     •'.    ^fci   iHíU:«,f     I*      .là. 

pi~.+ir%fc»Aa  ta   i -i uu ' M e   mu'tt«   ¿«iv*a   IJU>   t..»   aeil  a«l)    i«   tra 

"•"«.'».    **•••    »y   in.,»!.--,,.», i      ü {    ;ra»   1**    »t-   <*%;•> ¿ala   prwrfar   fcíiwwJM« 

.,ii    >r   L;>   ëritlin;   t       **W  4M-  *}  tfMi^^,   k,f   **•*•• i*~   ihm  t-tâ 

-•'    ."i   irj*ctic4<3»-- .'   fit.heí   «•«      la*    i .,'•"?«. ¡« ^ J<?   »w*t   »¿'•t.vk't 

í*i*i    l'V3    • «•*,    l.t    ••..'    rn,i    ?•»©%»;   a»4,     |   w      '.«i*ira€"   »•*• ia*   »f 

>.   >l.  '. * T>H    IftStr.    « • •*       aav«f't       waak*   •-       .   v*'l    V#V#T»1    MMtU. 

i».   í^í  «lre»i!Fst^ ••• à*   for • aaaala   i*   i-• •   ¿i »tatti** #f  r**»f 

?u» -   fc^at,   II    i*    . fl|p ». t.-.«.    l«,  » -W«l   *   le<t.*.-'t   aalt*  wil_   /*••••* 

'.•*••*/   ).»--••*ti«í .-   «MtNitft*  lai   à»«»  3,   volatmty  fr«»«,  ta* 

son       w&r   **#   la  cu ..       *i»e»i   >f   tal*  hire   It   «*)«li ta**  »at 

»   '   po>»ialt  1»>   r   -j   ii!»-'sttieléf •  •«•*•§•**>    ir>   la*  «all-aataallalaxl 

« r fr^   ufi;«iriP**.    p »'.'«ri,   ll.ii»,   lMe:il.4M,    é:*léri*,    k*|.t»«ij| 

At   ccr pif »tivri v    ; •.>»        t   •*«   A»««ctlcL-i<i»   »ravié«   lang  t*rm 



r 
IM»»'«'   a^ia^t   ciar.aga   ay  fctiil   ir**ct*.      EeaWc*,   the   r.oat 

s#*attivf.   iMlfitfii]   tetfccHl*   h*vt   facilitated  stairs   of 

<*r§j»»»e!*l€>rA;H-   ifeííd».*»   in  ervym   &m4   in   ««ils,     Th«?a*  at>Mliaa 

ara   I*r   ni»-«   tr^vj^^   in^ei^tf  norr  r*T.s«ur ine,   than   have   fc+ca 

•*ft4>artal-*«   €-r.   LK-;!i*lf   fi   i r.aeat Ir id «s   oT   »My   athfr   eNrmical   cL>a« 

Aa  a w«l)»rjb    t a«  pr rae«1 lag remark«  a* alatilit y   it 

/alia* a  thai   i  K»   rfe?a)lr*l «¿*»a  a'  m ¿a *#* ** la» ina   lasset ir iti«-a 

:« »/  lar   tfrj  h«at   a litad  la«*   ia€í>c»*watAV*   lata ci.i*aa>w»K4 

i«rtili*er».     T'ie   *€>* it  ai  ««ti}-  ai  awh   In**.*,vi« t %!*>.«.   trUi   iaa 

»ta a«/arlar iwg  pruv ;..•*«   i«   ii^oi tun t   a MV.   '.ull   h*-  m<-nite>»eí!   ir   the 

laitr   «tffctiwn  on   íuí'',nUili», 

ItaTMa chimica)   faf*lei*le*  ara  *alé<am »aaaaaarjr  «vea  la 

feaavilr   tn¿eat«é  «>rai,   taaia   la  a  %m X  aefNaamie  aa*«  lar  • 

taeaa afc^Mlt-ft!   r»#m*t.aciê>  eaweeii-l'y  í'**'   >#<.•   it ecreala,   patatae*, 

*a**r   b^vX,   v***)*r*la,   ••«  fcjrtiewitfc.it ,   ******  vlru,   «M *•.--.-»a*  aar 

a* tpaaai.'.t* t#4  l'y   »amata«**.     A§>iealtwe  r.«y a tea ta« 11 y  »««Iva 

tala   »raHlea  la   11:-   a.'M wa/  »y   tatrctfaelftg  fa>e#ar*Me   g*R-**ia 

« .afta?a   inta  ¿..»at   aitata.     tfaaaafcile,   v.<*a»  ef   the  ea**alc<*li 

avallatola  far  w.*«  aa  aema teclee» ara  f t»«a*»atally *•>.* r#Hl     .- 

ra4  Huir   »ae   ia  f««aa<ii   %)/  anale*»*1 -i   ani aap*»ai**.      Tí*  «Mk;   »* 

al tlaaae  etnica1«,   a  a,tealee#p--«^»a/iir:Ua**af»«fa*a  *.i^t»ra, 

aaaacmtly taa'a  ^ i   a«atara «tarnt   ta*   •;»••  aa »*ca aa ciaaeiical 

wa#4 ««Mitral ait» «tiettal àa«Ui«»aaa. 

Ba*ar» tfc*»ieal  faa.|l«i«aa a.a appi ta«  far  ta« pm\ 

Flrat,  »9 tirar,  applicati*«  ta ana«*?«! aat #a#aa af aiaata 

faa*ftai#>e tap  act  tflreatly  va** eapai.l *jf«ali».     la taia a*> 

fa*  a a—» la,   \ttr*efelaraiee«*t*«ie*iiril* »*y »a appile« «• 



-1.00- 

hill   th*  pwaìory  «ilei..-.-s.     *r.-o->dly,   furifii ide^  way  a*  apfliré 

•yatrmically   in  oí ¿«r   t©  p-rcv..nt,   or  at   l«a-(   t©  protect  afaiMt, 

ta*   poaaiailily   oi    irif.--ct.ion   in  net   »rout h  «ionie   ti»«   latar  «te« 

eperaa  arrive.      Foi   txa^^e,   cfit.ji.i  t <..;«.^   .,,- .j.*   drawn   fr»«  tfc» 

Cbcr.ical   cianai   o     ben - i ;i<i,i¿ulii   anj   pv   iuiainci   affare 

•yatawic   fwriüieicUl   1-^' <      t ; >n   t      üvii   a-d   to  c< rea 1   era«*.     A* y 

fui*¿t.. id«   ai   the     i u •* t   t-h •>.«•• f    vhu-h  a -t*   u'llv   up©«   the   plft-ftt 

»urf^tu  wt'fi-fe   it   i. vr*.-..-   + <-.   íIH ^   r*.-€<n  «it ¡.<> . j i *d ,   *ui fera   fra*  (to 

4 i wat* va* taf?   t!:ut   H   pi«vn.cj   P<^   pro.ruo;'   „:J   ¡at«f   «aw   gr#*tH, 

and   •;,'.   t ,,f   appi i ri, t lu';   f.». t    t>«    r# ).i t\i t t tl   by   ¿   ^ri>>».   «>f   «p*a/a 

|iA<iitlir,i   t..   iiv   iMci» ;., -..-. t f,     - '  v i   , •.   »   fc^ttmii 

ÎMB^UiJt   inin)J..a;»   t1      ,'o»siLilit.   t , 11   «4   . l((fcit   *f»rayiag 

«M>   if/f»rl a   lait-   t *».*••«   ¿, -wtt-rt íí>M  a>iii;»i  «ut*»»  a a** i/la 

f Uflg) 

It   ia  »   aer i*a ^  u. v KK à:, *-.ljt4.   ej   »evt'jal   r*ee«tly   lai 

i> »tenir   iw.ifif ici--«   ; h-f    '   .. y   *--e   Imftive   -'.:ai;*ai   a**«   a*n.J 

iiaaaaaa   inalidir        j«,.    <    i v*« ,   tao*-    ât ti \ L.utafele   ta 

J*t>/t »i-'> rrtk •- .   »u#l»¡   *   «¡e.i'a    "•)!    u'.e*   ire   t '.»»**a>*eatly   iaa< •»*# 

a gainât   ta«  »cano ,i< .i 1 \ ,    i «> ¡. ,, t;-»,     p. >?.;,.*   hii   ht.      Tha  4llr««*|a>»4 

ff»    futur«  artlUd  r.s^rts  un,   t^rtjari,   fe»*   ct*«rly  fa*'####*. 

f-****} if tOa 

Tamnista   j.    «té.itlv   w&etf  a.-*   r^di-m ¡c-i.\ &   ±n  apricvltaf » 

tarife  /J*c   phoae* i :ie   a» d  aluniaiwa p!vi«'->Me'«.     Of   tfcaaa  ||aj 

a».w»j Ma«   la   t h«   mrt   ¿m;   it?ít,   it   ia  an  Acut-  a»!*««  (|jH  t* 

rat  47  wï/kf),   it   i*   cbf-Äp,   aid a/t*r  applicati«*   la  ta« fiali 



H 

It  pradNally »my»iM tat* ta* »Inala  aytfrfttas ili larteMUt 

•f ai»« «nica  laav« a« arati«» »M «seit« Ml faaatla« »a*e«rata| 

raairf»»«  it   «All   *r  trmpm. 

•I»c« ta*  latra*«**!!** *f Varfaria,  aaay *ta*r aat ***afalaat 

r*é*att«t**«  aav* »*** il—»wé,     I«» *f ti* ***t  a«a«**af*l 

»r* t—if wr.4»  which ara «aaaicalir ralat** !• ta*  ayér**r- 

tWMMriM *r vale» ara 4!»**•/J  »*«tyl  «ftrrtvattr** *f  l.S-tarfaail 

cMb »a «ti»**«!»*«*  *r   It»  «Maria»  »*fc*t itwtt»*  avaitwct*.     ft««!» 

*** ***#»tn**«  ••-•  »«lug 4*v«l*»«4 aar tlcalarly  i*r  t«t*tral *f 

r**V»t»   in  f»4*ftta.     *¥•**•!)   %a*y will  •V«»IHA11.   IM*   wwrinl 

I» frtH+tttftg ****#1 *r*r« afalaat ta* «*»ir*4*U*»« •! »**• aatf 

rat«, Iwt tk*tr  !*tr**«ati*« ta »4i»l« ***** «111 r**)*l*# aatUa« 

t«ai**l«ti*»l,  a»>t*a*li»*,  »ai raaléw* at*****. 

i   t 

i' h 



Fornvi3ut ton 

Proeuel«  oí 

»re  not   u*u%i1 y   v ti 

fwr  e»amp le,   i fi  » 

«MMtea la  »ut t. a -    \ 

•mi re d in g  9 7   pe •   ' , 

»©lwMe    »itti-  t it M 

P fa >* '•> h#W' ! i --     €0   l'V 

frtM'itle*    a-,    l(,»:ti'( •. 

ÌÌ    -    Pi!     \..v »      t       ,1   . 

I        I   m»   fc    -ts.^   in  agr iettiti 

*••   .-»-. .  :.i;j..        -a.,   w   i*  necea««*?, 

"t a   i T :.-\*   fcCM>ì4   simple 

- *     »l^   <>    ....    pi ^J :.   jt   »it h   antritt 

H    . u   ¡' '•'•'v,    auch   <••»   t IV»   «ligfetlf 

< '••.••'.••..->,    fc»r    fii/ìpl li a !. td   «**••)«•• 

- ' ••' '-t   tu  * •      .¡  .« t*><»#   a*4 tNilr 

'<*   *. • •     »(•   ..    ! i e   v.l.    ,\f\   the   ran pi 

* i,M'«i   hatch. 

Al**»«.   al*a,«   t 

an rj>f>"i »t t'*d   lot r>    . 

•>».»" i •>•   in 11*   »tsiiti. 

Mi-e   in   afcri* Mï LUI    . 

ingredient ,    * bf 

' «)      t*    « •   1\ 

t    • V" { '   \h4**lrj «r   f«a? 
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il)        »    11 
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oí 
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it    i i,,i i< iitritti 

'1    •..'* v 

it 

"i • , c  50I.*nt 
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in vale* the  «ontcnt  of  »clive  Ingredient   is  prvclaal* *áJ«MW4 

to ••«•  standard round  ntmi>t>r, 

»alation is eattly ft» art unci partly a aclaaca, »né la 

. d#r ta aa aurrcaafwl the íorrnlator »wat bring to ala task ft 

i*a»t   4a*l  «X   aapeflea««  «ftlcH »til   laclu4a   the   f»ll«vlng  . 

4f|H»0>HI    »»lilt i* ; »s 

It    I«    IMWlJIy   A    »Ir^lf    «fcflÚiXl    QJ     |»l.*.ie«l    BT«««*a   ta 

r    mfulWf   snd      'a**! H''!i*f   a»  n^üt«-.^   »t»K'ii»Ht   iHK«ti|)i 

<p«â-i#ive«   cail-._(,-!   m.ir.oitr  *»f   f»«•*.*ut loo»   »M*t   *¿'t»   n*»t  alvaya 

jvia*a  tr*n  iH-  «inri.     «a#« it  la é< albeit ta facciata ft 

H'MMftyalI?:*tie  or  »atontit ata* aaaauir-   acid aa ft» alkali «at** 

-MIt,  al**^   tkv  ptweeaa  al  élaaalwt i*n   la  taatkarwa«  aiNl «IH 

<*la a   »Jgbiy <-«*c*ntrat*«l aolutiat     it   la   «*#*ta*t  ta fia* 

* ral lati« »wana if t *>•>«*> xa g tk »M «í t M» flhiak+«t »alattaa va) 

', fcat la*g tri r. rijk a# aartlai araaiait» t i»n oí »Sa »«Uvw *aia 

ea<% a«  avvitita,     ihw*,   it   la  naat   ««¿-jrta.it  tn c*#ck  la*  afl 

of a •*•!  M^«M  ailwtia*  af  tka   fiíua**«:  ^f-eéwat. 

ffca pmtnmtUm aalt»  ara   írtrjuer.t 1>   á#i'«  talufela  tfean ta* 

í4t** »alta,   »Hila*,   tk* alfcj lamina at   ftikylal*«!*«  aal ta »ff« 

«aalljr alili  « ., •  aal »a le   la **t«r.     »aar  •«•#•«*  la  a»cka?iftf 

é tra*aa«rt   tm aalatia« ftwat bm   »igkl»  ra*4*atrata4,   altkaajk 

* *   lialtiag aaacenttatta* will »a  favarnatf »y taa a*«4 t» a** 14 

rjatalllaatiea «tuia g  la«g ataraga at   *•« taayarattara* pravftlltai 

«•»•I wlat»r.    La» taa\»«r a tara aalattlitiaa af lítala« «alta •#• 

^«atlawa m* mmh graatar aa ta Jaatlf* «Uaaalwtte» af «artala 
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herbicide»,   e.g.   DNLiP,   in  lithlun  hydroxide. 

Th«  biological ant Wit y et   certain phenoxj-Uiohatie Acid« 

i*;   dcp*iMicnt   upon  th*-  cation  us,J  to  for**  the »alt,   and  I« 

pitw-.ular  the  dli»et r.vU.ii,? «»it  of  J,4-D   i* a   «di'«  effective 

i.r;1 bielde  than  th«   le*.*  sol ubi«   «odium «alt. 

for   the   îovnulaiion   of  iqucoiii  a«lntior»*   tl&m «he« te e)f 

rli' t   arto* a«  th«  central   feature a  «tatal«««  at eel   or  fla««- 

1 ».ltd »t»el   V»MCI,   c\ ' i   .! "cp.l   but   wit'i   be   usp^'ieal  »«tteeJt 

and  botto« riw-öff   valve,   caparti}   tyaJe«llv IOC   tali«»«,   «1  ifd 

.-*••»•-i   for   man-h.-i.»    ,¡<.   »   •.;.,   in   lid,   with  <?   -   *¡.   ti  sMrMnf 

l"'f  »»«-I  a»cb»t•-«'>»•« d - .;ltat«j.     TMe Mist)   «heeld  b* 

ncket*4  wit»  enti! latti,-  t«9li«¿ ur   beating  fluid«,   and 

m»t   metered  «»«»eftiw*   to ««ft  water  luid  aJaali Metal 

nyüvojitd«  mr  âni^   *olut i *r> -;.      kUtf«  ave   «feu.;»«!  teroufb 

hoi»  «««aia*,     inm  iua-off  valv«   ^eatia  te  a   »wit¡>  in a«fi«f «ita 

•  »mali   filtor  enroled  ••, ìtp diale«««.«««..«  r.*itfc  «4-  «tber   filter- 

et l.     Ta«  «utl«.-t   f^«j tr..;   filter   l«ed«  via  a  «yeaee  baca 1« 

the       iiftdrical   VPMCI IAH  via  aa    alternative   ita«  1« a   last« 

at   'i»1«««   «teel   «r   <?«i'a>ic   *t«««;#   tana,     «1«*  tb»  at«aeee   ta*A 

li*«»   lead  t«  tutMail(   rrua-f illiaf wet «re. 

ÌS '   V,1 *****   ear.'i^r'»'^ 

•»a/ attbet«»e* ., whiea UUML b«  ¿«ramiate«' aa • a,eoo «a 

a»      tic   *  bee»»«» nf  tr ir   iaeelubility ar«   ia*t«ad readily 

•cítele   1» cWaf alia*»'., ic  «r  bcavy areaetlc «11«.   If ««l«a>tlllf 

la   the«« e«lv«ats aperoaence cr  «ac««4e J0Ò  fian« aar   litr« It im 

fre^u^ntly technically pasible  a»4 «ceaealc t«  femvlat« 



lUlXlabl« caactntratca.     Tosicant« which »r#  »et  a*l*»l« t« 

taia «xt«at  in  »tjrdrocarboi»« M y  iMttad  !»«• »or«  a«l«al«  1» 

•litara« «f xyl«M  »ita cycl«Mxanei»«,   lao»h»r«a«,   «r «la*tarl- 

a«l»a««t«a,  altb«ugh tfc« lattar ftr« «Kptmaiv« I» a«««* ria«« vita 

hftfrotftrtoat..     Than,  fey Incera«* Ming a«r«ral »*r t—t «f « 

•mr+lnllr a«l«cta« IM «ate*«« »luliifUr «air,   It  is frtjaftlf 

a«a«l»l« t« •raOwc« » facwalati«« «f  ta« tMitiit that «111 

>ly «a^iai/jr »h«a »*««>««  Int« vitw,  IVN *«e»  UN 

I» «rear  I* trafilata tu *a»t  mm«*»mt*l #i«)aif laa-1« 

It  la  halafal t« g*«*, ••««rtflag t« ta« 

ta* HalfÌMf «f ta« a*«taa> g««tl«i««/»«lv«»t/at«««| 

t«t*gttv« fiTMliUM«  ha*« «*«» ft#a>li«« t» alan.  •«*••«««,    At 

ta« ««•* tla« ta« «»«i«fitt «111 at«*v  tM afreta  «f ta««« 

ttaHatl*« f«r*»l*tl»«« «• »Uat Uff«,   ta«««ta, ta* f«*gl. 

Em wlvttl •*••»? at»« a«ay t«*-*« t» «*r« all*««,     ft ti» 

t—t—«t   I« lata«««« •• a fuagirl«* **-   la*««tt«l««  It ai| ft* 

««•4r««U that %•-» «lm«««t«M «f ta« traatala a« «¿a«*« «ai u»t 

ti» «aal«.« a««« tv A« «?«* «f taa alaat  a;*«V M f««t««t«4 «f 

ti«>i» «•*•*•««,     If ta« t«al«*at  ta t« aw;««t ta« »la«t 

•fvt«*a«»llr,   It Right h« araf«raaU t« r$W«t g NIVMI «fai— 

that mm «arri it ti****» ta« l«gf i«fiM,    ft« tmtmmUtmt «til 

atria« t« gc—iat t»a taatasat I» aw* a %*7 that ti« paa« mm 

mm «ytartoalt» t« ««««9« ml*«« «iti lt.    ca ta« 

ti» «««Ulf iati« aaaMatraf W t« *» «a«« g* 



ti °  tolvcnt/ffiulf,1 , njr 

Jf prove   the ««lee* ..,.   \ 

t> vJ  vcftl  «peci'.*'   by   ,•• 

w»»'*d  specie* *: d   • >. , 

foliage, 

Jt       lS     *^P'1.   >f  ' t;" 

l^'.glcié«.* Can  b¿        .-ìiì 

j). optrtif*  ef  ¡¡i i,a 

l»va t,   erne* *   fv, >   , ' >• » ^., 

>.  (1  ,v y   pai ft):'M       ' 

pj/init   ?}<* *\. !•• 

jiii il   ih«  ao*»i'' • 

. -•   * tw   field. 
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;• t. v A CU »or.elii.cí   be  choâtn  «o sa to 

, í   \er bit irta 1 acrivUy aa bot*o«n crop 

: it-.,  jK>neti ition   into  the  ioftvea oí 

••?  jxc   ration of   the doairablo crof 

Lh<- .-*< tivity oí   fc.rbieiéea,   lftooctleída«, 

•<A   si}-:i»i t ir pntly  »j   ite   pUyaieal 

>.,!"•   :f;)-»jlat ion.     Vxpffr ie««c  augp»*ta 

i>   o   ' n   slrvl.v-c:    ;riicii   h<S  *   i*úi 

ClftC   j" '•» it   in  fcttier   to 

t..».   ••>!._,*.iu i i »iv<i tiícr.) ' ¡» 1 »o#ciliaatí*>» 

áu< ucea  h*\ií a*aw i x»m¿»it4 *la)l»fica*ly 

Pin» i  /k>r   ! i«   »,•,.!      4,.. wo  «f emul«if iftbie  contanti «toa la 

not   füM-1a«rr, uìl i\    •. f     .•.•••   Ho*  that  ¿a*er ta*d   fwf  %•>#>»** 

•»¿«•tloo:- axe*. {>i   t;«.t.  «io, *í are r*c}ieiratf  for  •   -.'*jrl«tj of 

*••   gajiie  »**.**Hi,   : .-,i  *"..*?   li#i   p»i#a.     Fl*aw«a««ai  olo«t**leal 

r^ipM«at  »Be'   Kü - •.    .M'*«"* *t loot  *j*iMt   fi.»  a':4 

«t^Uiioa Aire  : <•->-     - i • > nj   Vü'í.>JS  othoi   *#   ulattlMi*   *¡*af  ao 

«¿•fo*a>*.¿  ta »«»i.:  •-.-   t    •• i ' y      ti  »afevy af  op«-.-r - v4u » »Ho »orli »Iti 

t   i.¥*htm mi  lo*   ti'ih   • - »        'f   *pfn'»ci*bl*   t* • :'.e.i\jr. 

á cfce«U*i ,   .!••€  ^ ' .. r na>   aot  a«  a»ffl«i»«tlj ooloMa 

*»/-   aatiafActar il -   -»* .-•:      in »   HliMi aaoa» aolvoata a*j oftoo 

Ni   1er ou la tea*   i)'ftt*r'     s   *   --.ettaala   »«»«éor.     Tao« fia» oftjoot 
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1« te) palweriee  ih* «ubatane« very finely,   to »odiíy  its auríace 

•yarti»»,  and  to etandaidi»»  tit«  íoiMulation a« that» 

(a)     it  can  t>«i  conveniently disr.cvi.Ru   in water   in  the 

farmer'» arraying tank and   .vili   remain well 

aawpended  to /»cilitJtti sprAyinc with alnoat  the 

aaaw awchanleal  ease  aa  If  it  ware  instead a 

aalet ion or  an emulalo«, 

(fc)     after   it   ha»  been »prayed the partici*»  are a» 

•¿aute  »rnl well  'iikpci»>.«l  t.<»»t   IX  applied to  the 

•all  they dissolve  quickly  in  the  eail  neiattare 

ana WfH>m%>  uni/oraly adsorb«'« *>;i   the «eil,  ar 

alternatively a*ay arc v lee the greatest  pese iti« 

•ana^aga  apa«  fai i« pe te prêtée«   planta »des, »a tel y 

apniaat   iaaeats »i   fw*gal   Ufe«« lace ar i» deetrey 

Wjejfcattael «e>#a>e « 

(•}     II« e«*te»t ef active   inpredieejt   la prpaiaely »éje*t*d1 

%• a«rw «»Aveaieet re*»4 «ejaatr  »a»* aa §#),  Ti»  ar 

M pat east. 

A» a f*a*rftl rale «lay firt    »t*a in ta *âa latla# tel y fc* 

riedhpavaltader  a eryetUliee taxiert riti« the «arriar *• 

•HUkU »ley,   tapât*«* with «erfa«ttat,   affûtée Ir »at,   IM 

a*»«t¿water a\   a»tl~«*t»lret IHT« »»t»eaary.    fa» »1«*« la  »a«. 

•—Il   111    lar  r«*aala,   la ft aie V.l!      7^ftaa»t» «f  law 

aVltaAg palai avay ««natia»«  t*w« ta he «leated little fry littl« 

la*« Iftrpar »tifMi af wattatie «lay», «jai i« a»y ft» a»ee»aary 

OìlPf ftUÌ| ft** «e*Uaw*xwly te ««al the sili  lata »aie»,  frf 

•mltftpl« •»••••,  ta« wtjala de«ired er aperti e« af te*U»»t  ta 

1 
* 
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gradually fed.     SOKCtimes   it  is preferable  first  to dissolve 

a   low-molting solid,   then  to spray Its solution gradually onto 

an  absorptive clay in  Ino ribbon-blender.     Cheap liquid 

i.ox5--,nt3 arc frequently sprayed directly  upen absorptive clays, 

:md  subsequently reduced and standardised  to field strength by 

blending with fresh portions of clay.     However,   in order to 

attain the most  uniform distribution of and best performance 

iron an expensive insecticide or fungicide   it  is always better 

to   incorporate a solution, of the toxicant  with the whole 

suitable quantity of clay  ho th:it no subsequent reduction of 

stronfi h is necessary.     The comminution of particle» of toxicant 

vii tu wettBble clay should result in at least 98 per cent passage 

through 200-mesh,  and for  the final stage a  fluid energy mill 

way be the most satisfactory.    Final blending and standardisation 

are always necessary. 

As integral steps v ithin the blending and milling processes 

it   is  generall> necessary  to incorporate  small proportions both 

of a Surfactant and of a séquestrant for  calcium and magnesium. 

The  surfactant,   of which  lignin sulphonate  is one of the older 

C'.ííí-.nples,   is to assist vetting of the powder *nd to Improve the 

.tabiiity of its dispersion  in water.     The  séquestrant,  which 

ray  be a polyphosphate or  a. salt of ethylenedi:;;:xnetetra-acetic 

t-cid,   is to prevent flocculation of the  powder x:i hard water. 

Recommendations for u?c  should specify not  only maximum hardness 

but also maximum volume of the water in which 1 lb of the wet table 

povder is to be suspended  in order to prevent inconvenience or 

failure through flocculation. 



The surfaco properties of some clays any catalyse 

décomposition of certain insecticides and fungicides.     This 

propensity can bô measured  in advance by laboratory tests,  which 

consequently become useful criteria in selection and evaluation 

of ouf».    Some clays, but not »11,  can be treated with urea or 

hexamethylenotetra:»lne which serve as anticatalysts, and it say be 

necessary at the pre-blending stage to incorporate these substances 

into formulations of wettable powder«. 

Dusts 

Dust concentrates, standardised to contain for example 

25 per cont of the active  ingredient,  are first Manufactured in 

the manner described for wettable powdors.     Howe vor,  It is 

usually unnecessary to Incorporate either surfactant or séquestrant. 

It is ossentlal that the dust concentrate be very finely divided, 

and many specifications roquiro at least 95 per cent to pass 

200-mesh because no further Billing of this ingrcJi*nt  is 

expected to bo necessary. 

The rtupt concentrât« must now be converted to a field 

strength dust whose contant of tcUve in ¿red lent is usually 

within the range 1$ - 5 pe.' cent, arci «valen possesses o* hvr 

desirable propere»es such as boing free-flowing and conformity 

within reasonable limits to a standard hulk density. 

To select diluents most economically,  the choice will 

usually lie among t¡» attapulgites which impart free-flowing 

properties, kaolinites which are cheap extenders capable of 

•¡A 

ft •. ß 
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absorbing moisture,   tales and proprietary   forns of calcium 

carbonate whose own   high densities are  useful   in adjusting  the 

bulK density of the   finished product  within close limit*.     So»* 

of   those materials   in  th¿  natural or   purchased condition would 

be catalytical2y activo  m promoting decomposition of certain 

insecticides and fungicides,  and so must  be  deactivated by neans 

of  urea,   hexamethylenetetrauine,  or  with a  proprietary deactivator, 

Tfc'.i desired proportions  of the extenders  and the requisite 

quality of deactivator  arc mixed in a ribbon-blender,   then 

pascci through the  mill  until at  least  95  per cent is minus 

200-mesh. 

Finally,   the  prepared dust  concentrate  is  to be diluted 

trith the prepared  extender  in the pre-calculated proportion». 

T\c total quantity  of dust concentrate   is   transferred to  the 

r •• rjbo:i-blendcr  and with t'-e n^ohiiie   in motion  the extender   is 

acid ed gradually over a period of about   half an  hour.     Th<» 

P>    portions are pre-calculated so that  the active ingredient of 

!.'»••  I lend at   this   stage  should bo slightly  greater  than specifi- 

ration.     The blend   is assayed,   after which a calculated final 

ao;-.:stnent with a  little nor e extènder should brins the batch 

precisely to specification. 

Granules 

Very toxic  insecticides ar.d  herbicides forr.v.lated as 

roltiticns, mettable  pov clers,  or dusts nay present a hazard to 

ner cultural vorkers who apply them;   besides,  air currents say 

caí 17 dusts and sprays away from the area of application,   SO 
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iapalrlng effectiveness and perhaps adulterating other crops. 

It is »onetimes practicable to minimise such hazards by formul- 

latlng the »ame pesticides as  granules,   for example, within the 

•ise range 30 - 60 mesh. 
- * 

Attapulgite,  vermiculite, bentonite,  Fullers earth and other 

Minerals can be manufactured a« sorptive granules.     Capacity for 

sorption, and physico-chemical coefficient of adsorption,  speed 

of disintegration in soil,  catalytic properties, and cost vary 

according to the identity of the minorai,   its heat ticatment, jj 

and th* siae range of  the granules.    These ars the principal f! 

factors which must be investigated to ensure the best choies of 

granule for each particular pesticide application. 

For impregnation the granules are tumbled in a drum-blender 

or ribbon-blender into which a solution of the pes e tic i de and 

deactivator is sprayod through well placed nozzles.    As a general 

rule,  100 lb of granules would be impregnated with one to two 

gallons: of a pesticide solution in order to atsure uniform 

distribution throughout ths structure of each granule.    After 

the solution ha* been sprayed the granulée aro tumbled until 

all has beer, absorbed,  but not for so long as to cause attrition. 

Afterwards the diffusion of pesticide, solution into the inner- 

most intsrsticet continues for a few hours,  and when this period 

of so-called "curing" is complete the granulos should 00 

apparently dry, and should flow readily.    Finally, the baton 

is assayed. 

The sorptive oapaclty of granules must be selected is 
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relation to the  desired concentration of pesticide in the 

'finished product.     For,   if  the sorptlve capacity is too high 

the pesticide would have to be dissolved in an  inordinate 

voluj.o of solvent   to assure even  impregnation;   to do so would 

be  uneconomic and would introduce the risk during a long period 

oí storage that a significant quantity of this solvent night 

evaporate, to  leading to uncertain content of active ingredient 

and hence to faulty dosage rates.    This kind oí risk can be 

ninimiscd also by choosing solvents of low vapour pressure; 

in  this ror-r,«-ct,  whenever other considerations are favourable, 

mineral oils and high aromatic naphtha are admirable solvents. 

Yihon granular formulations of insecticides are intended for 

direct application  to the soil  it is advantageous to select 

granules that disintegrate quickly,  allowing the  insecticide to 

diffuse into the surrounding soil.     B .t  if a granular .Ir.secti- 

e i rie  is to. broadcast from the air,   for example  into the whorl 

oi   maize to protect against Ostrinia nubilalis,   there is so 

advantage in granules thut disintegrilo slowly -\nd release the 

insecticide into  the whcrl during an extended period. 

Ceitain  insecticides of the organochlorin«« CIHSS,  such as 

.»iurin and heptachlcr,  can be  introduced into  f'r.\nl^.t compound 

fertilisers.    At stages of manufacture prior  tc- c-.ring the 

temperature of  f^r tili:,er granules might be so  hiprh that the 

insecticide would decompose or  volatilise;  or  %t-. solvent for the 

insecticide might enter into a  temperature exceeding its flash 

u. 

I 
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point;  or the  insecticide would becoue nixed with a prude for* 

of granule» fron which fines and oversize  granulos »till have to 

be separated.    Of necessity the point of  entry of the  insecticide 

into the »anu/acturing process must" bo (a)   after curing,   (b)   at 

a tewperatuie below the flash pjint of any hydrocarbon solvent, 

(c)   into a stream of fertiliser granules of  the desired finished 

»is» range. 

Ilavlng regard to those practical  limiting condition», 

proccdiuos based upon two separate principles may then Lc 

selected.    The principles are aa follow»: 

(i)    Th« insecticide solution may be »prayed upon the 

compound fertiliser granule»  in a batch proco»« 

or in a continuous procese.    Tho batch process 

1» the simpler  to regulate with precision,  but the 

continuous process i» practicable and cheaper far 

a blüh output. 

<ii) The in»»cticido nay be lntroúueoJ anousst the 

ooapound fertiliser fraaules in the far» of 20% 

act tv; granules of 30 - 00 rc&a.    Soaw variation 

. •••  in this mesh size may be U»sir?.cif,, because it is 

important to minimise tu pc::5.*bUity of segregation 

or stratification of the inaccvleide granule? within 
'   ••.••LI. >!•.•'i      •  •       •••"»{' 

the bulk of th« fertiliser granules. 

Principle (1) cones nearer the Ideal because by its means the 

»'v. 
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riok of segregation can be entirely avoided,  And it Is also the y. 

cheaper «ethod of Manufacturo.    Principle (ii)   is the easier 

course for snail »cale or occasional production.    Which of these 

principles is to be chosen also depends upon the manufacturing 

px.uit available, tho expertise with which it can be operated, 

ai»o upon the period which  is expected to elapse between Manu- 

facturo and use by the farmer. 

.feintions in organic liquids . 

The technique of spraying liquidi from spinning di^ec,  with- 

out tho need for dilution or emulsification by water, challenge* 

\¿ a new way tho science and art of foratilation.    Tho ability to 

produce droplets within a very narrow dimensional range of 

volume    mean diameter around 80 microns, enables liquid insecti- 

cidss to be applied with unpreccdontod economy to plants and 

i*t?    least contamination of tho soil and environaent.    This 

technique, sometimes known as ultra low volume spraying,  io 

¿> dily adaptable to the spraying of those organophosphorusv 

*se<UcidcM which are themselves liquiU at atmospheric temporatwo; 

sut in order to make the tectonique more general)./ applicatolo, 

suivent» of very )ow vapour pressure must be found for insecti- 

iI6-'8 thAt âr* ««I"*.    Mineral oils, high aromatic naptha, and • 

^ZíúC distinctive liquids of Improved solvent poter and lot; 

vajv^r pressure are being studied,    in certain *th«r respects 

Y« coleas of formulation are simplified; for «xai^ie, it Is 

ar.necessary to devise emulsification systems.    Furthermore, 

insecticides can be packaged by the manufacturer for direct 

J 
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connection to a rotating disc »prayer, so that all hasarda of 

«ixlng with water (that final atop of fomul»tion which la 

generally left to the ferner) can be eliminated. 

yiow • noeta 

Flow aheets for liquid and solid foraulation pianta are 

attached. 

fa 
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yQMtULATION OF  PESTICIDES 
Xnvoatiaant Ceptial 
a) Quits for ¿olida 
b) Olita for Liquida 
c) Confinât ion unita 
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íha following tablaa liât tha aatimatad coata of ti* a»3or piacoa 
of aquipaant nacaaaary to aat up * formulating plant cap »bla of 
producing quality liquida,    granulara,  duata and «attabla powdara. 
fha prica aatimataa ara OS pricaa and «tust of nacaaaity ba rough 
approximation«.    Wo bava not inoludad in tbaaa aatimata« tba coat 
of land, buildings,  analytical aquipwant,  aafaty and pollution 
control davicva,  ate. 

Tha aatimataa of tha capacitiaa ara ala© rough,  doponding upon 
what producta ara baing formulatad and how affidanti/ tha paraonml 
ara abla to oparato. 

Tha production of quality paatlcida formulation» involvaa conaidarabla 
txpartita and in tha aatting up of any formulating facility, axpari- 
encad pa op la will hava to ba brought in to at aura tha aquipaant ia 
proparly instai lad and to train tha local paraonnal in how to 
op«rata tha aquipnant. 

- N- 

»a 

fiaamiLA». puff j fTTTTMUI FalfPf«. ÇW*** 

Ribbon llandax 
nag sighing Scala 
Bag Loadar 
Pikro Pulvariaor w/ Duat collector 
Aftor alandar 
Small Ilavator 
Miaoallanacus *quipma«t 

Total Ooat 

Daily Capacity (2 ahifta) 

* appliaa to wat tab la powdara, for duat fo 
oaa bo laemaaa to It,000 Iba, granular 

•EM* aaHan a1am«««ìa%mmlammtMlaÌ 
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^m 

FORMULATI«! OT PESTICIDE« (2) 

ÜQCT?, 

Kelt Xattla 250 «allons 
Mix K-ttle 300 gallons 
Hold Tank 300 gallona 
Filter with pump 
Pump 
Overhead Seal« 
Hand Hoist 
Pipo c fittings Stainless 
Wooden Platform 

Total  Coat 

Daily Capacity (2 shifts) 

Minimal TVDical 

• • 5.000 
4,300 4,300 

4,000 
300 200 

400 
500 •00 
200 200 
230 Cijù 

^^ aso 5fi0 

6.000 1€,000 

12,000 lbs 14,000 12M 

.** 

«I A i 

-. i 

J. r% 
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3.    W» PROCESS PHOSPHORIC ACID AS A BASIC 

FIRTIUZB» »ORgDIBfT II IOTERIATIOSAL TRAP! 

by 

Fertilisante» Fosfatado« Mexicano«, S.A. 
Nexioo 5» D.F. Mexico 

Regalar bulk shipments of phosphoric acid by tanker were initiated 

in I969 when the FFM Vassijoure carried ite first oargo between 

Coatsacoaloos, Moxioo and Rotterdam, Holland.   Apart fro» the teohnioml 

achievement of ite voyage, its iaportanee also lies in the fact that 

this is the first time that an off-shore supplier of phosphorio aoid 

has ever attempted to penetrate an established and stable market with 
imports. 

The significance of this advanoe oan be seen in many oountries 

today where the larger fertiliser manufacturers are now completing 

their calculations on whether to "make or buy" intermediate raw 

materials such as anhydrous ammonia and phosphoric aoid, particularly 

when an inorease in present plant capacity is planned or a new venture 
is envisaged. 

Since this first shipment on the k/V FFM Vassijaure, other 

shipments have been made to Europe and Australia. 

Fertilisantes Fosfatados Mexioanoa, 8.A. (FFM), now has two 

such ships in regular operation and by early 1971 will have four 

tankers supplying ouch oountries as Holland, Franoe, Belgium, 

England, India, Italy, Australia, Brasil, Ecuador and the USA. 
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Thla fleet provides added assurance that continuo«! and dependable 

deliveries may be expected by FFM phosphoric ncld customers. 

To ba able to take maximum advantage of such shipment», 

the buyer must have access to a deep water harbour (34 feet) and of 

court«, have built a receiving terminal capable of holding a full 

shipload (23,000 metric tons of phosphoric acid).  Other combinations 

can be worked out, such as partial shipments luto smaller terminals 

provided that more than one cilet.t Is on the same shipping route. Or, 

If a tanker is partially loaded a higher per ton freight rate applies. 

The concept of marketing phosphoric sold In ocean going shie- 

ments Is successful when the above Is available and the following 

premises also hold true for the user of the product. 

1.  He Is obliged to Import phosphate rock or to buy expensive 

locally produced rook.  One ton of MOS In phosphoric acid 

corresponds to approximately 3.4 tons of rock. 

1.  Me le obliged to Import ruiphur. Approximately O.tS ten* 

of sulphur correspond to one ton of e ¿OS. Sulphur end 

rook ¿«loht voluma is more than twice that for equivalent 

MO» in phosphoric eoid. 

I.  Ills MOS requirements are not large nnough to allow itlat 

any coat saving a by scale of manufacture (approximately 

100,000 metric tone MOS per year Is now generally 

considered an economic unit). 

4.  His forecast requirements are such that he cannot hutlfy 

an Installed production facility oporating et 100% 

fi 

C^ 
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wlthin the first several year3  of operation.  Purchased 

phosphoric acid providés flexibility in quantités received 

as required.   Idle plant oapaolty te F.voided. 

FPM with their plant iit Coatzacoalccs have an installed oapa- 

clty of 400,000 metric tons PauS por y**r.   ¿ño plant is situated on 

deep water and hoa a sulphur source with abundant reserves close by. 

Phosphate rock has to be imported. 

One of the inherent problems with fertiliser grade phosphoric 

acid ha« been the deposition of solids from the acid upon storing and 

handling.  This Is particularly true with aotds mtde from a Florida 

type rook. 

FPM hat installed, within Its manuiacturing ¿aoilltie«, the 

ability to cool, ago «nd eterify th* finished acid before shipment, 

thereby ensuring that the ships and tht ft>ture customer» have a 

minimum aolids probiei» upon racAi?t cr,d subse^r* usage. 

Experience to date has shown that this   *vilds" probi«« 

has been solved with aspect to storing «nâ .ihipping. 

A.   P/rffc Tr*rmtion 

Phosphat* rock Is imported into the plant at Coataeooaloot by 

large bulk oarriers (30,000 metric tons) equipped with self-discharging 

gear.  The rock Is discharged at FFM's privately owned dock end Is 

then conveyed to a large storage buildup «ruble of holding 100,000 

metric tons. 

Generally speaking, the rock that if purchased requires 
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tí* 

further grinding to obtain the maximum recovery of P205 and to enaure 

quod production control.   Laro« ball milla ara usad for the final 

grind to produca a ma tarlai which pastea 60% through 100 Tyler meah 

aoraan. 

A typical flowaheet if shown In Figura I. 

(B) fiwlPhurlc rVctt ftCMWil 

Tho company haa built two Wallman-Lofd contact sulphuric 

acid plants burning Fraach sulphur. 

Each of that« planta la rated at 1,500 metric tons par day of 

100HHJ8O4. 

A typical flowsheet is shown in Figure II. 

Molten sulphur arrives at the plant by toad truofce «ad la 

discharged into an underground pit. 

epeclal demitter devices on the ensuring anhaust stecke 

ensure that the gaaee leaving the plant cernei« a minimum of sulphur 

trióxido end sulphuric acid emission. 

The strcnght ol acid produced cen he either §# * Of ••% HleXM 

end is pessed to Intermediate storage.  Waste host ¡soliera produce 

surplus steam at $00 pslg and 31 pata at a rate of one ton erf attesi per 

»ut ti H2804 produced. 

a^B^rfa_a_aaaaaaiaiaaaaiaa_MaaBla^_aBM •HMiiiaiHiHiMiiiaMailaaawaBM 
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(C)   Dlnestion and Filtration 

The digestion oí the ground rock with sulphuric acid is 

carried out in two trains.   Each of these trains is a conventional 

Prayon dihydrete phosphoric acid plant producing 30% P205 acid from 

the filter. 

Sulphuric acid is first diluted down to 55% H2S04 and the 

heat of dilution is removed by a kerbate cooler. 

A typical flowsheet is shown in Figure HI. 

This diiute sulphuric acid is then passed to the first «nd 

second digestion compartments.   The split batw««n the amount going 

to the first and the second compartment is dependent upon the «red« 

of rock being used. 

The ground phosphate rock is weighed on a batch weigher end 

then sent by a screw conveyor to the first digestion compartment. 

At the same tima weak recycle phosphoric acid from the Prayon tipping 

pan filter is also introduced into the first digesten compartment. 

It is tr.-.portant to control accurately the phosphate rock ie#cl 

(10.5%) and the sulphuric acid feed fto.5%) «o that the relativ« retes 

can be controlled to maintain the free sulphuric acid in the ensu¡A« 

reaction slurry between 2 % and 2.5 % by wslght. 

Based upon periodic sulphata analysts by the operators, th« 

sulphuric acid feed is adjusted to maintain these desired conditions. 

Mia^nMta 
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D i luto sulphuric acid is preferred In this proco» 3 »ino* Won 

concentrations of sulphuric acid reault in eoatln«; the unroaeted 

rock with çypsum and thoroby decreasing the P205 recovery. 

Since this reaction li exothermic, the haat of reaction has to 

be removed in order to control th« reaction temperature.  This U 

complishad by pumping the reacio« shiny to a vacuum cooler.   Tbt 

'    cooled slurry drops down tt barometric lea and Is ih«»*» split Into 

recycle slurry fading back into tho first diodstor and ieod slurry to 

th« Prayon filter.   Th« reaction temper«tur* can be controlled by 

regulating the vacuum to th« vacuum cooler. 

ELC stainless ¿tee I wuh a total er** of 1,700 square ico t. 

Tim filtur Ì0 co;<*;i:'lsQd OÍ Individual .:or»jr.onta¡ coli»:, Sich OÍ 

which .s supportod by heaving:-, chicli tu turn «re íAst<m#d toa lerq« 

rrjoroUshic rouiiiny fr«ne. 

*»?;••: vt;]:i a.<» p¡,>cc» ¿o o oo.-.t/t'l /I-V^íOKí i>y maona oí flexi bio 

iioöori.   V.ií.v hood o¿ la i.7 contrai iv.Mnifo";! r-Uitos with too colls whtiftï 

the unetormiftth VûIVU roii.oins oiatioiwry*   This allows l'or' UHI différant 

wash v/otfîrs lo bo col ice toc sepnrfctoly. 

Tho cells, movinç with tho roloUr.ç íramo, p*tts succosslvoly 

benoäih the slurry íood box and threw w.ii»h box«».  7I;o ¿«*R! slurry *• 
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•ri 

aUowad>o sattla briafly In tha e«Il baior« vacuum is applied.  Waaa 

watar is ted vt« th« first wash bon.  Th« resultino w««h ta «ollaetad 
» 

and fad to th« saoond waah box. Thit wash in turn li coUaetad and 

fad to tha third wash box. This waah la collactad «nd puatpad badi 

to tao first dictation compart»«nt. 

Th« wèahod caka is rotatad round to th« oak« disposal «roa, 

what« th« o«ll la Inverted, oompr«js«d «tr is blown fro» thd undar- 

sld« of thé cloth through th« oantral valva« and tha oak« ts «Jactad 

iron th« call. 

Thla ovptuai oak« is than washad down a chut« with toa 

watar and puMpad to tha oypsuw disposal aystaai. 

« 
An important point in consWarino a wat «tocas* phoopboilc add 

plant U tha Uro« quant Iti tas oí cooling w«tar raqutrad for tha varloui 

baraajatrto condansors oouplad with th« dUr*aai of tha oy-product 

rm aotvad thasa problaiM by ut »»is in« a** «tsar whwovtr 

possiate and ptuaataa tha ayaauai away fro« tha alastt by oawbtaiw» It 

with this aaawtttars* a slurry. 

Tlia rasulün« aiarry is than pu«paa ô dU^nca of fava 

Hkwaalaf« to • liraa arpan» rltaniml iiwf't —* flfu>ft «**aa| 

Mara tha ayaauai ts allowad to aattla an« tha aaa watar 

,* 

.i   :.r^i.'.j.iu..^...j..   •   ...utml.lji..'. lé....'....   .i^.—aAjL^^i^jJfeat—-urna ÊÊÊaÊ^^^l^ÊmmÊÊm^SÊm 
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Disposinç of gypsum into ti.o saa or a rivtr It no longa* 00ft* 

aidarad itoti hi« by mo*t government agenti¿s. 

A»   CONCENTRATION 

The e vapora ti en s y:: ten ijuulled uses Sweneon evaporators 

and la designed to concentrata the cruda acid from Û* Frayon fritar 

from 30% to 54% P20¡>. 

Three evaporetds ara provided for «»ci train and ara connect- 

ed in taries.   These evaporators are vacuum evaporatore using ftrevd 

circulating and the h act for avaporAtion la provided by tow protean 

pats-out steam from the sulphuric acid plant.   Vacuum it próvida* ay 

atoa« ajactors using high proseura stsem ¿rem tha sulphuric Mié 

plant weite heat boilers. 
.    i ' 

A typical íloweheet is shewn in Figur« IV. 

The thra* stsges concentrate the a id yrngroeatvoly 10 %%%» 

40* and $4%r?05. 

Incorprr*t*d at tha 40% ataga it a ciartt^aUofi eteoo to 

solida.   Tht s e remo .'*d solids aia recurred to the 

dftgeetlon tanxs. 
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3.     ClAisIFICATTOX 
•        "       '      • •        • 

Each o: tho phosphoric acid crains incorporates a soparate 

clarification system.   During the. clarification of wet procos« phot- 

phoric acid -¿wo gor.aral typos of solios arò öncountered. 

(*)    Initial Solidi;.-   Those are the inert solids present in tht 

irash:y evaporatad acid.     These solids precipitate as a 

result of concentrating phesphorie acid with an excess cf 

sulphuric acid. 

This condition is desirable since these solids, largely 

gypsum, contain little or no P205 and aro immediately 

available for renoval. 

íb)    Post-precipitated Soil*.». -    These solías mainly ire:, and 

aluminum s lude e precipitai« with iirr.e c.r.d cooling *on«tim« 

after «vaporaron.   Cn concentration, >a acid becomes super- 

saturated with Fe •*•<• ard Al +-*+, ?•, etc.  Th« compounds 

post-procipitating ara «bou; $0% PïOS. 

Thiï' sludge is removed by subjeeunç the í»cid to a seri«« of 

cooling, acoing and cantrifuging steps. 

À typical flowsheet is shown i.i Figure V. 

The removed sludge is then sent to the Granular Triple Super- 

phosphate pit n; for further processing. 
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The clarified acid produced usually contains around 1.7% 

suspended solids with very little post precipitation.   These 

remaining suspended solids are extremely line panicles and do not 

present any probiens in subsequent handling and storace. 

C S2QBÊSL 

The clarified 54% P205 merchant grade tcid ic then sent to 

final storage. 

This consist» oí Urge rubber lined tanics (approximately 64 ft. 

diameter x 40 feet high) which hold up to 10,000 metric tone of aold. 

These tanks are equipped with slow moving agitators to gently stir 

the aold to ensure a unlionn content and to prevent any subsequent 

build up of solids on the tank bottom. 

PPM currently has four such tanks in operation giving a total 

storage capacity of 40,000 metric tons of acid,  however, three ad- 

ditional tanks are currently under construction, which will provide 

a total of 70, TOO metric tons of acid storage at tha plant. 

The r.,:iû from these tanks Is pumped directly by pipeline to thé' 

FFM dock and via an unloading arm into the delivery phosphoric awl J 

ships. 

3.   CAPITAL COSTS AND PRODUCTTQttf CgS|§ 

It is always difficult to generalise on such figuras sines eveiy 

location has a different economic position. This can be a question of 
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locatlng a pltnt in Florida to take advantage of a relatively low cost 

source of phosphate roc;;/or iocatmg in Mexico to take adventaça 

oí a relatively low cost source of sulphur.   If you consider che 

production costs presentad ia:or you will sao that the two basic raw 

materials represent by lar the biggest cost elements. 

4.   pAPh'AL 1WISTMZNT. 

In an attempt to bs consistent with other studies, a plant 

capacity of 200, 0C0 metric tons oí P205 per year has been choson 

on a site in ?lorida. 

This assumes that the molten sulphur will arrive by railoar 

and that the phosphate rock will also be delivered by raU car.  It 

assumes minimum storage of both raw materials within the plant 

atte. 

It assumes t conventional co'rtast sulphuric seid plant, dihy- 

drate phosphoric acio plant with rodeln« «rinding and evaporatori to 

concentrate from 30% » 54 % P205, clarification x* storage of flaiilMd 

product (one month). 

. ... -*,,.,. .v^i^a..ai-v- ,^.A.C¿JSB 
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CAPITAL IwrfiT^v- . XVET »RnfiESS ACID piAVr 

Capacity 2üO,000 raetriö ton» P205 per yesr (600 T?D ) «9 

54% P205 clarified phosphoric acid. 

T1>?V X 000 IT^S RSVJMKS 

Procas¿ Faciliti«« 

Sulphuric acid 3.500 Out unit- 1,5C0TPD 

Phosphoric acid 4,700 On« ur. t - 600 T?D 

Raw materiel handling 

and • torace "1,500 Rock and sulphur 

Rock grinding 900 

Phosphoric acid atorag*, clarification  ' 

and r-hipping . i, 500 

TOTAL POR PROCESS FACILITIES        12,100 

AHKlUtJlf I • Cffr«lÏM 

Land •     50C soc aeree Ca. 2,000 
¿/acre 

Watar and treùtn;«r<t 600 

Auxiliary near.-, toüer 250 

Gypsum and water pond* 1,000 . 

R.R. aiàir.g« and «celas ISO 

Sits impoverenti 500 

Fir« protection aid cacurity 100 
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Ottica and »aprica bulldingt 500 

Shop oqulpmant ISO 

Piping 300 

Powor diatrlbution 500 

Mobile oçuipmett .  10Ç     • - 

TOTAL AUXILIARIES 4,«50 

TOTAL DIRECT COST 16,750 

Znginoorlng, construction und 

contractors faoa 2,500    15V 

Contlngoncy tad oaoalatlon A*m- m 
TOTAL riXID CAMTAL 21,150 

Worttino Capital hm 
TOTAL INVESTMENT 14,250 

SSS3ST 

'    Capaoitr 200,000 motriotouPlOS poi* yoar. Itttmatad 

fixod capital 21,250,000 Vi«. 
Uniti 

.     . ._ESSL   ÙRîfuA J¿2¡&- lUw Matonaia and lupplWa- w——-   —-—~ 
»tosph*» roe'i  K.Ton* 1.41 S.tt 
Sulphur                           M.Tons O.tl 17.00 
ZloevftoHy     ,                  KWH ,IJJ, ,.„     ».#05 
Wnor-raw                     M. gallona 10 0.01 

bollir food    ,... M. gallona l*p. IÜA    0.40 
HMm              k. gallona 14.V ,WA

    0.M 

0>aratinfl aupplioa 
Malr.tonanoa auppUoo Iftof dirottogli, 
Mobili oçuipaant 

H.» 
•5.10 
UH 
9. M 
0.40 
o.ro 

iYf* 

oaÀa^ùiMHi^HUaÉaHitt ^gyiìd^iy-y,!^^ 



Operatine labour 
Maintenance labour 
Su porv i s 1 o p. ¿ ;-. d ove : h au ci 

salaries 
Fringe b«¿.\ef:ts 

TOTAL L'ÔCU* 

Other- 
Tex^s ?.nc insuranca 
Depreciation 

TOTAL ;VC?ORY COST 

Genere! Expanses- 
Adr.-;inis--i.i¿cn ¿ne sealing 
1.6 x 10     U£$ par yctr 

TOTAL    COST* 

•This cost does not inoiude interest . 
on loans, nor profit 
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.47 rr.an hours Ca. 4$ 
2% of direct cost 

25% of total labour 
30% of tote i labour 

2% of fixed capital 
1G% of fixed ci pita! 

1.6S 
1.87 

.89 

$.78 

2.12 
1041 
79.li 

88.88 

f I 
I 
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As you can »<¡Q fro.-.: ;h2 Graph I .hat if you eor.aidôr e piar.» 

io manuíictura i00 rr.&ric tcr.s ?205 par ¿ay w:tn ír.a »cr.tt raw matarte* 

cotti ¿>¡ ¿«»umad Tor Ficrida, :.-.«A the incrcaimd production coaU wcwitì 

bs a??rüxiri£-.*:y 2C U3VM??205. 

li WO now uisurne a locaùo;; such as India whôf* aoth ivlphur 

and rock hava to bo tancrtsd an¿ t.>.,.; the civ-tverac; CiF pricci for thaat 

raw nr -.erlaì* arò; 

Sulph..r 

Froiçht 

Stört«« anc ¡candling 

PnotK*at# rock 

Fracht 

£teraça end hardline 

3 S VM7 /O3 

i- 

52.ö$/MT 

8.ô $/MT POâîampê 

?.e 

?ou> Ce c; oí rock 
c¿*<¡:/brad p*ant ,  20.0 4/MÏ 

Ecu* »».lem la*d«fi 

paOi oc at utir.c 

IP. hll rook (31.3 % MGS) •   $¿. û l/MT MOS 

¿ha;» uair.ç Graph ¡I v/a can *aa taci ~i* wtai rav» 

Bwurial coat would ba 107 $/y.T P20Ä a« compara* 

with 54.40 $/?4T MOS 1A our Florida loca UM. 

-—ita-EtiEÄataE—^^ ̂      . A.^. .....ak .-•^,J  ••... -ife--S       *    * _.¡^,.„. ...fc.^éJU. ^-^fc^A^fc -M-"^k*^—iilïtin' -••tur1"*1 -  *•* 
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.: w* «„v.» a¿¿ ;;•.;« .^¿¿ t.'or^l c*/"* ;c tr.a aclciiícnti proouctioft 

ceil, wo car. -r.-iva ¿; & CCì: et vanite* ci app;-c.xisi*ta:y 72 US$/3*? 

?203 ia íavcr oí ::v2 Floridi p.-, ¿uccr. 

Cfcourso i.-or.i :>.$ rr.cr in ra«»t oa ¿ììWO;QC ;ha ce*; ci âraight 

from :>a piar: :c :>.a per:, tha e ••: of terminali;::* in îasipa, thé ccaao 

¿roicr.t, ani r'.v» r.v-:sr .*,/ ^ .ar¿*ir «i M ITMìL.   '•.«•»« ;s:;y; will r.cw b« 

¿ifcuaa*c. 

In tha Cä** oí ??\¡, ;l-. «a fceilitu« are tn intaçral pan of zhm 

plant.   ??M posasses it* owr.. aap v/a;ar per: ía-U-úa» altean: to iu pi 

and tì-Ui ¿inai prc¿uc*. $».^50 wr ;* tra tha aaxa es tha ioaéirg ou: tank» 

fer tha ahip. 

In cthar caja» or.a wcu i rxv* to cor.sicar rovine; r'r.a proiuet 

¿roa tha pi&r.t •/; ¿ iarrr.ir.ai alen »:da t ¿dap watar cock. 

So cor.sKíc -* ioa¿«-.¿ 1 a ;ip v/i:r. 23 OC a r.oa-íc tona cí plwjphwic 

tci¿ loiuuo;: c;.i V/O.-Lí *.aa¿ ;rj <* ¿¿rga *:cri.jc  tr.AZ.   Tfcasa larùt 

couI¿ :--a r.-í¿:¿ ¿•.asi, r*òb*r ¡ir.a< and íi::a¿ -vita agitators.  ¡r.;o:cor.- 

ntcttn^ ?ip¿v/o:> ar¿c purr.?* wou ¿ ¿a aaftdse* wtth »uiiiciar.t oapacíty 

» io*¿ a thip %.-¿in 24 hour«.    ypícal capirai invtsts*s: iiçuraa 2»    '* 

a tarxinai in Str.^a, Fierra wow 4 oa aa ici-ov/t; 
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S* 

.Y; ru* etc: 

DULZ 

Y O U.' C¿ 'mi 0.".S 

Piping and v&lvsi 

Zlasir.cal 

Contractors   fö8 5% 

Conílncancy 

TOTAL 

uò 4.'0.i*rs 

v oí», 0 u û 

I7:,CIOú 

10,000 

50,000 

20,000 

100,000 

¿7G.'CO 

145,000 

49,000 

150,000 

1,320,000 

Che cor.ti.-çsncy has bean ¿3liberad.y ¿relata•" to cl low för any 

piling of fcunceuons or for an .riera«»* in th« Isiwrt." o:" tr»c loading liât 

from the tar./cs to tùia s li i?. 

If w* ;.ow essu.7.« that th* whola 203,000 «aírlc. lona oí ?20S 

would ba exportad 'truouyh suc": a tartinai, thon wa could oxpact thê 

following optratirg Cî.*W 

Lapour - 4 :r.«,;./yar Ca. 3,000 Ssa.* 

Mair.taser.es- *S% ci ine tillad ooat 

0.15 

M^^Ml^HI^H^^ÉMlllÌHÌÌMIallgMÌÌÉÌÉI 
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Elcctricity - Ca. 0.008 $/JCWH 0.03 

Leasing là.-.J and dock 1.00 

Taxes and insurance} tv> of 

In» tailed cost 0.13 

Depreciation J 0 year» 0.6S 

Overhead 100% operating labour 0.15 

Interest 10 % on \ oí installed cost 0.33 

R.O.I, or. i installed cut Ca. 20% C.C5 

TOTAL 2.49 

(2)   TRANSPORT FACILITIES 

FFM will have by the end of 1970 a flea: oí three tankers in 

operation, and by the fend of 1971 a fleet of five tanker«. 

Each of there «hips la capable of carrying a minimum of 23,00J 

metric tona oí acid.   Such a carro wiU /-»f.uire t¿ port draft oí 34 ivol. 

The »hips -:-nployed by ?FM art on loss term oharter from ih« 

Qranglsberç Company ¿n Stockholm,. Swedaiu   ivosa ships are oonv*rtt%1 

or« carriera. 

The crrgo tanks are lin *d with stainlets steel and they ere 

•quipped with recirculation equipment and hatting coils. Vhe overall 

dimension» of & typical ship are:   Langht: 59S It.   - Breadth: 74 it. 

They have six separata comparir enu and could carry partial loads of 

phosphoric acid along with othei liquid products, or various grades ci 

phosphoric acid.  This latter poi,nt could be important to smallar cu*toaatr 
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since FFM will have available next year four different grades of 

phosphoric acid.    These different grades will enable producers 

to consider the manufacture of dry fertilisers such as triple super- 

phosphate end ammonium phosphate   liquid fertilisers such at 

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

phosphates and animal feed phosphates. 

The capital cost and operating cost* for this type oí shl*, hat 

to remain confidential, but it can be stated that this freight uoet is 

sufficiently attractive to FFM to have convinced them that the con- 

cept of moving merchant grade phosphoric acid around the world la 

larga tankers out of Mexico la a feasible proposition. 

(I) VMMftPBfQ FACram 

To obtain maximum economic advantage from this type of business 

It It necessary for a potential client to be able to receive a full shipload 

at any on« time. This implies that ha mast have a terminal Inttailttlan 

capable of receiving 23,000 maino tons of phosphoric add whioh la turn 

•tant as investment very similar to the figures shuwn previouajy lor &e 

loading facilities in Tassa, Florida.   (Fege 24). 

Tala capitai investment of courte can be offset agelnet «ay lavati» 
* . 

BMttt aeooaearv to build shanabate: reek handllno and storeoe« 

handllno and storace, a sulnhurio add niant and a nhotobcrlst i 

olaat alona with the nsoatttnr off altea* 0PäPjpaPPW ^P^PBPP^PJP    ^^ V*N    ^»^^p   •pnP'^ppjPvepip'P' JJ    ^P*PP#   •prap^^^^p W 

-jB-fB-B-pSPAPApJpJpJÉpl MPÌPÌPJPJÉIPIPJ 



-146- 

?Sl\l j.-:i:¿vjfi .hit v.-i;h ¿ /¿¿..-.y .•'.-.reuf;>.?u: c; ¡four cr ;;vo 

:ì.T..SA :'.-;o axr^c cap^c:;y ;>.vi: '.h¿ ì.-.VOS:;..C:-.: ¿r.¿ :hô nûcs^s-ry 

o?ar&;iriQ cos:; car. ¿a ccr.siJe.-aa ;c ¿a c.pproxirr.&;e>.y fiva :o »ix 

cellars per .r.¿::-ic :;>.-.   ?205 . 
7 

Provide ;r.a: a ?:wspac:iv; .?.;.:«*-»; ir. ¿a ACCESS :c A *.&C:ï v/azar 

¿eck, 

1. 

2. 

-..'.a cí.p.;¿¿ ..•.wsstrr.a.v; raçuired ¿cr â 'A'O.X«;« precucar ci 

idrUliaers is çraatiy raiuoôi siacs», ipe.:: iVcrr. ;ha tor.T.l.-;&I 
• 

ce*:, :he c~.ly ir.vc.f:r.cr.: íá :hc ?rccvc:ior. •;;::: :o .r.anv'hctura 

--A» X?X or X? «ftli.Â :a. :;„:*£,..• :.-.s:ôr;ci3.   ïriis cc.ncap; bccw/.cs 

«vein r.iora ù::.-ecï'.v* -.i one cc.aicôra thf. sr.jir.wis.caur» ci liquid 

:ttr:*j..icr¿. 

Ir. r.w*: ^tss. pr.ospr.cric *.:'.-:' o&r. ba purcr.aaac ior tí.a tor.-» 

c* lcv/ar C2s: pr;c* ¿-.an h« i-;:.d "-.»va r.ar.u¿ac:ura¿ ?:*.c:p:ic:io 

acid w:¿.cy: ir.eurrir.g tha capi:*.! ru!;. 

4. 

». 

7r.a pixaprerc acci purent* is ne: j¿bjeou»é us ¿.-.y ci '.fcc 

*íf¿uar.; âne pclluuor. prccls.r.i i.i>«r«r.t v/i:h i-lp/.urtc teid 
». 

LT¿ phcspàcris acic piar.:«. 

?v:zr.*%* raquirerr.ar.;s for ?205 can çononlly bt or¿*r*¿ :o a„i: tto 

local .T.I.Vîô. ¿arr.tr.es. _   •     . 

The ¿uys: r.¿s avciliilc M his :ha tschr.ìc&i «arnica sapârur.*r.: 

or a spacicliaac Itrço ccrr.p;r.y wi:r. aKilla ar¿¿ exparier.ca tn 

ih« snanuiûctufî cf pho*->h¿:e iartiliaiar ^rxîycta. 
•H 

•* 

•a' 
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«. It «nable« an existing tinaia superphosphate manufacturar 

to convert production facilina« to concentrated aupar- 

phosphata and/or N?K fertilizers for a mod«st capital 

outlay and thereby aliows hin» to compata with high analysis 

farti liter« producers within his local marketing araa. 

Probably the most difficult hurdle which «Uli has to be over- 

com* la tha problem of import duties, taxas and costly port uhargô« 

levied in soma countries ; 

Several countries have an import duty on phosphoric «eld, while) 

Permitting tha duty fraa importation for phosphate rock and auiphur or 

lower dutiae on manufactured solid P205 products such as MAP, DA? 

and MP.    Tha reasoning, oi course, is not difficult to u nistend in 

ooun&ifts with axiatino manufacturing facilitile, si-tsa tho local 

producer fears compétition from tha moro economical Urge producer 

and transporter of phosphoric acid. However, in tha intera*t o¿ sup- 

plying *%iicuif re with lower cost fartilitar products ?PM believes that 

this attitude la a lus;cj which any nation can ro lordar afford. 

Today tha fa«ricial problem of obtaina* capital for investment 

tt «ttractiva tntarast ratea and to a lasser ¿aeree tha availability of 

foreign exchar. jre for .*** purchase of phosphoric acid saams to be a 

probte* in ¿omo countries. 

•j<,.»ii,.^;:.i'-^   ,.,....,„.   . ,>    •    ..   ..-..,., ,.. a-  ***.     ,. ^'- .-A-  •:,.. *. A.^..-. ,^^,.i^.:ÁMiM¿i.^¿m&¿JiiíaEEUIm 
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?FM beiievas that the correct approach to this probità It to 

encourage the developed countries who supply industrial development 

funds to the developing and underdeveloped countries ¿o make thee« 

funds available fa- the purchase of the intermediate fertilisers raw 

materials anhydrous ammonium and phosphoric aoid from other develop- 

in« countries.   This would permit two developing countries to utilise 

funds oranted by deveiopod countries for iraca between themselves. In 

this way P?M beUeva thai ir.dusùieì development among developing 

countries would take piace at a more rapid pace. 
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4*  tir wwiLiaat AIS WBTICUB DìDUBTOY DI UTDI AMERICA 

Roberti Petitpas 
11.1. Ecoaoaio Commission for Latin America 

UM subject which brin«« i« together today 1M« been disoueeed «or» than 

ono* la m«t JTMN. In 1964 » «••tin* o» the development of the oheaieal 

industry, sponsored bjr ECU, m held in Ctnou to examine ooaolusioas on the 

supply sad demand in the first systematic ragionai study of the oheaioal 

sector made by BOU. 

Later, tha Iatersnerioaa Committee on the Allianoa for Progress (3ÎAP) 

established, in Jana I965, a Working Group on Fertili »ere. Repreeentativee 

of a number of international organisatioaa (FAO, World. Bank) and ragionai organi* 

satloas (LAFTA, SOCA, Xntcraaeriesm Development Bank, Intoraasrioan Oommittee 

for Agricultural Development, and othara) participated. In Ray 1966 tha ease 

group net a aeoond tins to examine the conclusione of étudiée preparad by PAO 

and BOLA on the uee of fartiliaara in Latin Amerioa and, by BGLA, on tha. 

supply, etructure of tha industry aad projections for 1970 and 1979* 

fae picture of tha Latin American induetry at thia tiae ia known to you aad 

we only aaad to recall that an appreelable axoaaa of nitrogen was pre ioted 

in tha ehort ran ia tha face of iaports whioh aaouatad to an expenditure of 

UgfO million a« ah average for the decada for all, BW««, tha oonolusioa which 

tha etudy presented in 1966 is yet today pertinent, and I will refer to thia later. 

Thie meeting, oonvened by WIDO and organised thanks to tha valiant 

efforts of the Ministry of Induetry sad Cosawroe, with the aid of Petrosals* 

and AIDA, should be an appropriate occasion in whioh to asms« hoaast be aaaa 

aad evaluate that whioh still remain« to be done based oa the ooaditiona 

existing years before. 

I will not present hers a -tailar evaluation sinos ECU has not been able 

to oarry out a new detailed study ia this sector. I will refer, however, to 

the ohangea that seca to us aoet illustrative, as auch with regard to coasaaption 

as with ragard to production, beginning with nitrogen. 

Ine FAO/EGU étudies predicted a ainiau* demand for nitrogen ia tas 

oountriee of the region, except for tha Caribbean, of 853,000 tone sad a. 

maximum that extended to mors then 1,100,000 tons. Apparsatly ws 

iL-'i  J v    . --r» tJÍ..£&* - . <>. • •-'    -.•• «»¿«)AiiM««iiiiiu;h >\.it¿n¡SuL^£íM 
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the minimum level, reaching already in the agricultural year 1968/69 IOM 

8^0,000 tone of nitrogen.    This figure obeoures large disparities euoh aa 

ooourred in I964/65.    Thua the average consumption per cultivated hectare 

present extreme values, with 24 kg. of nitrogen in Central Amerioa and leaa 

thai 1 kg. in the group of countries of the Plate River Valley.    Among theae la 

Braiil with 4.8 kg., Uruguay with 5. J kg., and Mexico with 14.5 kg.| the andas* 

average about 9 kg/ha.   Altogether a growth of oonaiMption at the rate of 11. «Jg 

annually took place in the last nine years.   Thua it appears very probable that 

a consumption higher than the miniai«   foreceet for 1975 will take piano' that 
ia, l,175iOOO teta—einc^ the present r       indicates about  1,600,000  tona 
per year. 

Lees spectacular haa been the increase in the consumption of phoephatic 

fertilisers.    If it is true that in the agricultural year I968/69 the minimus 

estimated consumption (for 1970, 6l4tOOO tona of Pg0 ) was reached, we are 

etili far from the figure of 870,000 tons taken as the maximum hypo thee is for 

I970.    Again here the Andean and Central Amaricen oountries stand out with 

9 to 10 kg. of Pg0   per hectare} Brasil reached 7*2, Mexico 5.I, and finally 

argentina bordered on 1 kg/ha., whilo Uruguay applied about 13 kg/ha.   The 

global average of those oountries does not exoeed 5 kg/na.f that ia, between 

a tenth and a twentieth of the nomai dosages in countries of high agricultural 
productivity. 

In respect to potassium, some 300,000 tons (K20) Wßr9 ooasunad in 1968/69, 

approaching the maximum figure    >recant for 1970—that is, 370,000 tons. 

In summary, in I968/69, our average rate of application of fertilisers 

some I6.5 kg. of HPK per hectare and yet in some oountries with high fertiliser 

consumption it does not exceed 40 kg/ha.    It is worth remembering that Frano* 
applies about 200 kg. and Japan about 400 kg/ha. 

Production 

Kow have tha-projects and actual production developed in this period?   The 

projections with respect to production of n trogen have only Veen achieved in 

part by Nexioo whose production in 1969 reached 54/ of the total, while natural 

nitrates from Chile supplied 277?.    Thus, in 1968/69, the total production oan 

be estimated at 680,000 tona, equivalent to 2/3 of consumption. 

If we look at the new units which begin operation near the and of the 

present year, or during 1971, we find an important jump in capacity, totalling 
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1,100,000 tona of nitrogen. The new capacities announced by Colombi*, Chile, 

and Peru have not yet materialised, while in B*aall and additional plant haa been 

completed with tha annual oapaoity of 170,000 tona of ammonia from naphtha and 

another unit of 66,000 tona from natural gas ia undar oonatruotlon. 

If wa now add tha projects actually undar oonatruotlon (Vanaauala eapeoially) 

wa have 900,000 tona of additional nitrogen, thua having, toward 1971/72, a 

total oapaoity of 1,600,000 tona of nitrogen.* 

Summarising tha project whoaa azaoution la probable before I975 (Central 

Aaeriea, Peru, and f encanala) the area will have available at leaat 2,050,000 

torn, a figure whiofc >c uid inoroaae to 2,700,000 toma if the other patojeóte ia a 

•tage of exploration (Argentina, Chile, and fenamel* are oarriad out.) 

It ia neoeaaary to point out that during tha period we are oonaidaring 

ammonia prioea for important dal i variée have experienced a severe declinai 

from am estimated level of UBI 65 per ton in the first half of the deoade 

to $ io to 35 in I969 and 1970. Many Latin American projeote that were etuiied 

with tha idea of exporting have aeen thin opportunity loat and they are faced 

with very different oondltione of oompetitioa in the world marietta. 

It ia likely that the experlcnee of soma email inatallations whoae unsuit- 

able looatione or prooeaaea oaused a paralyais of their aotivltlea will be 

repeated in the next deoade with thorn« planta whoae ©opacity or raw material 

lmpoees production ooate much higher thaa Oit 30/35 por ton of ammonia. 

Before oonoluding this very superfioial review, I wish to refer to the 

eventa that mark the evolution of phoaphatlo fertili aere. 

Ime firat in importanoe ia, without doubt, the »tart of operation of 

Ftrtilieentee fosfátalos •axloanoe with ita 590,000 torn« per year of phoephorio 

mold, about which the delegate from Nexioo will speak later. At the cane time, 

the afforte developed in Braail for perfeotiag the technology of the oonoeatratlom 

of phosphate minerale that permit utilisation of bar Important receives should 

be mentioned. At the moment, the exploitation of the large A ornai ime .manìa*) lo 

be seen, fheoe, according to plano announced by thie oevntry, will be aimed 

at the rate of 2 million tona per year beginning in 1974* 

y    tötet the existing oapaoity ia the Carribeen io not lnoluded in thorn« 
figure«. 

MiÜilÉiMIlilÉÉIttéiÉM ..^.,.&afc,-.».,fe«»alu'»,Mi¿>. -^¡¿au^:! •- ... i*-»-- ..íÁfkA.,¿A.iiK, 
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With the «sorption Mentioned, the area ia itili deficient in process** 
phosphates and depends heavily on iaportation. 

We will not dwell on potaaaiua ainoe, with «inr eaosptione (Calions la 

Chils) production doaa not oxiat in tha ragion.   saturai •xploitabla potas* iu* 

resources aziat in Braail and in othar oountriec and perhapa tei« leoarte will 

aaa ragionai production initiated which will contributa to supplying tha sfeaeai, 
which will ba about 400,000 tona of Kf by 1975. 

tie vtwnd at tha beginning to the oonclueione extracted fro» tha anal/ei« 
which ECU prepared on thia branch of tha ohcaleal industry*/ in I966 and we 

Mentioned that thia could etili be applied to tha present altuation.   Parait se ti 
offer these oonolusiona to all those in whose hands it la to achiava a batter 

coordination and ooapleaentatlon of the efforte, until now scattered, sede in 
the region. 

1. Advisability of aocerlerating the use of aoae important souroee of 
raw Materials auch as phoaphatee (Peru and Braail) and aulphur. 

2. Advisability of paying greater attention to the oosts of raw Materiale 
an* Mamfaoturing soale. 

3. Interact in iaproving national end rogional transportation, as auch for 

fortilisera as for thoir raw Materiale and principal intermediate protocol 
>nia, phoaphoric aoid, natural phosphates. 

4*   Advisability of investigating posa ibi e source« of sulphur sud potassio 
salts. 

5-   telatane* of possibilities cf obtaining elenemal nutrients, eepeolally 
nitrogen and phoephorue,   at oosts such lower than the präsent ones. 

6. Advisability of proaoting regional interchange to oorrect the 

disequilibrium in the development of production that results ia man oapaoity 

in aoae sones while others subsist fron iaportationa froa outeide tas arsa. 

7. Advisability of standardising tha various type* of fertilisers traded 
in the region. 

If there ie anything we should add on thia ooaeeion,    it would be a rsf- 

erence to the urgency of creating a peraanent oonsultlv* organi sat ioa to servie» 
1/     Socuaent E/W. 12/761, "The Supply of Fertilisers in Latin 
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JIM Ipaueio *• 1» ••€• 
FAO Perini Mr ruiji—i 
lie a« Janeiro, Brasil 

I eaoal* lia« to take onl/ a few aiautee of tlae l«ft la tala a*«ttaf to 

•«Ut te «a« «tMM4 partieipaat« ft rapi* gime* et UM Fértil leer Pwgtwm 

of PAO, its objective«, iti Mtaoé« of workiaf, ite pressât «tete aM It« fatar« 

plan«.    I «acmi« like first to expiree ay êT»tit«É« fer ta« «ppertoalty fer 

ata>eeeiaff ayeclf to «oopl* «bo in their reapeetiv« oemtriee li«« «ail* tae «•«* 

«noortaiatlo« which affeet the lina* of actioa of tae Pertilieer rii|i—ei| taat 

i«, to aoaieve an iacreae« in e«riculturel production tare««» ratimal aai 

iaereaaiaf uà« of fertiliser«.   On ta« other Uà«, X tata« taat participât!« la 

this UMSO Noe tin« follo«« ta« lia«* of aetiea establish«* ia ta« ijri saisi 

•lé*e4 in G«ae«a en 9 Jul/ I969 by ta«     MrmUr fliaisì   jf PAO ani UM 

Eaaoativ« Di lector of IMIDO la «àio* «a« «tipalaU« ta« «J««J«J fer aaraaalsla« 

ta« «ctlvitiee of bota orgealsatioa« la a ooaatraetiaa   «ay, «itoaaiaf aal 
Utewhaafjaf experience* *»   a ooaaaon effort. 

Ta« P«rtlli««r Pi un—ai of /AO «aa «tartei ia 1941 ia roapaae« to ta« 

¿«stifiaal« ooao«ra for tae poeeible fooé   tsflilsaaj le «vpply ta« «aajaji «f 

ta« «onataatly iaereaaiaf population.   Via« yoara lat«r tala pts+yi la 

«itecela« 14« activities to 5 aajor refioa« (tae Far Orni, Weat Afri««, lait 

Afri««, ta« Riéil« rm\ sai ut in Aa»rioa), «aaraeiaf «ea« tj «e«trl«a, t« 

«aioa «a« eaait aai sa«ta«r 9 »*r« «aiea receive «asista«*« froa FIO la «arfe 

palato* t« ta« aavalopMat of ta« as« of fertiliser.   AaotWr f «««atri«« 

»ill a» Incorporated ia tae Profrili ia ta« a««r fatar«.   HMM «««atri«« 

alraaa} ar« la aa aivsmced state of iMgotiatloa with msMt to iatoraatoi 

la« objective ef tae Pi ni s—1 «aa b« iiawiriasé «a fell«««ji 

1. «s prasMto «roater «M of fertiliser« ia rural areas, 

«ffi«i«a«y of UM ir «M as «ell aa tae intrséaetiea «f 

2. To «ollaaerato »ità ta« «ap«riaMat «ai rm—Hk ssniM «a fartllieara, 

«•taaliaaiac aparopriatoly I-••«•* trial« «aioa peralt UM «a 

profitaal« fartiUaw «a». 

JL 
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3. To ooUotorato la offerta «aaorto»oa •/ taa ooaatrloo to croat a «oégr of 

HMHUU fall* «oallfioé la tao aro «f fortlllaara, Mollali/ at tao fan 

loral. 

4. To pnotti ite «til loot lo« of osiatiaf erviit arata«* la taa oovatrioo 

taro««« tapi «Mata« loa of apoolfio projoeta of «latritot toa aai eroi!« for 

fortlllaara. 

9.   To offor taoao ooaatrloi laarMtlo— aai nooaaoaaatioa« la roopoot to tao 

polity «0 follo« ia tao «ovolofaoat of tao mm of fort il loon aai BOO on to iato 

oa tao aoMifcUitioa for fortlliatro looaaaajtlia la tao aawaltj or «Malfai arai 

Xa roapoot to tao Lotta laorioai aagioa, tao Profroaao MM otartoé la 19*2 

ia H talvoaor, Coota Rica tad Ioaouraa.    la I9O tao Fiufra—1 MOO ostoaiod to 

femoior oaá 0«at«aalat aai ia 19*4 to Pa—a oai Colwaal«.   Laatlr, la 19*9. 

Iraail aai Parajaar aar« iaooraaratoi.   Taoro aro otaor oovatrioo la tao aagioa 

taUoa aava atoaa Utarait ia tao »1 ijioaai aai taooo aro oarraatljr 

aofotlatloa. 

ftliltlltL 
Far «aio X «til folio« triaflr tao oaroaolofloal oriar of 

tafia aita prollataarr ilaoaioloao taro««« faar oforatlaf «Barai of 

la tao proltoiaarjr alaaaMloaa, aotlvatoi •/ a rofaatt froa a »MìO« oat, tao 

ooatnaatlaa of tao oomtry (pofiiaaal aai oaalaaaat) aa aiaaiafaojt to «ralaatoi, 
FaO, ai tao Coaaaltotiro Coaaitto« of tao Port illoar laaaotrj.   Tao 

il la «aiariaoi of kl«« lovai ti«a«lni affatala aa naaf «arto fa H0 

aai amffiolaat «aaaaloal aaraoaaol at tao fava Ioni 

to ralatoé t« tao «ara to to «aiortotoa. 

fortín 

iaitiatoii 

1) laaraa far tao 

t) ÌoaitimiliM of taaao foraalao to 

1) Pila« arojaoto «f itotrltotioa aai «roilt far fortiliaora. 

4) laatitatioaaliaiM •** «•* optraltoa «f ta« Pi apara     la all of 

¥ita roopoot to «to firtt polat oao aar fiai «am* «aar« la raffUioat 

«VaaV WIT«B«PW«VW«»   «a*#"JoVa\«>«•«•«*9    mmt    «amV   "*a*«a«»»aT^0    «Va«   ammvaVaToTa  «aT#mm*w   ma 

a «aaaaatratiaa «aaawj«   V «•*• f 

sk f-ìi fcEiaafri       fffr f-- • •*--*•- •• -"-^--- ud^d^&U 
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establiehaont of siaple trials on the fernere» land.    la this one, these 

play an important part and ooaplaeent that whioh the «¿perin«nt «tatioao oaa 

play.   Th« echase which is generally used is th« factorial with three differenti 

1«Y«1S of «aoh of th« principal «lenente - II,P, and K. 

Th« demonstration phase is the beni* of the Profranai; that is, th« 

which b«st develops th« final objectives.    It consists in «•tahlishiag th« 

greateet possible uuifcer of eiaale daa*iwtratione, »lft0 ir> fhiMN fields, ia 
which with a v«ry siapl« d«*ign th« «conoaic «ff«ct of th« formula i*oosmMmded 

th« son« can bo doaonstretod and compared with th« t««t without fertilisers or 

with th« formula that was usually used in th« past.    Th« organ i tat loa of 

visits to th« field*—that is to nay, the holding of "field Baya"   make it 

cemsiblw to daaonatrat« to farmers th« diff«r«no«s in «ach crop and* what it 

•or« iaportant, at th« tiste of h?Tv»etin¿r th« differences in production transía 

to a simple «conoaic lawguag« whioh allows th« farmer to compare clearly th« 

economie advantage« of correct fertilisations. 

Th« conclusions derive? fro» th« demonstration« ar« a«pr«ss«d U t«rme of 

th« relation velue/oootf that is, th« ratio of th« iaoreasod value obtained 

th« harvest p«r «ait ooat of f«rtilis«r used to obtain it.   Experience shows «fe 

if this vaina i* maintained •••— laiifly at around 2 ths farmer will f««l motive 

t<? us« ia the futur« th« formula which has b«oa recoavemded. 

la th« final demonstration phaee(2/j y«ar ), if tha value/wet ratio has 

ha«n maintained at attractive levóle, th« farmer attempt« to puf cha m tha 

fertilisers which war« us«d in th« doaoastratioa.    Ia tha majority of e as as ha 

try to obtain credit.    Perhaps th« c rod it syst« m available ia the «centry ate 

sufficienti/ avallahl« in the ione or there ar« rostriet ions.   Xa this ease a 

allot project attempt to aake available to a anali fai« üü am unity or to mas» 101 

faraers a quantity of fertiliser on credit under a guárante« of som« oosamsUty 

reapoaslbillty for repayaient«   Agreement with two orgaaisatioas it reejuireéi 

The turai Sxtension Servio«, which prono tes the f creation of interested 

and the faisers applying for Ioana and an iastltutioa whioh la able t« 

the loans and their repayment.    A pilot object establish«« the aatoaatle 

of individual loans after their repayment, thus sstabliahiag a rotating fund 

oaa be reinvested in the purchase of fertilisers. 

After two to three years of operation one is able to create a eoammstlty 

strongly interested in th« increased use of fertilisera, a coammaity whioh 

earlier was dependent tirasti*   on suppliers and credit iastitmtic 

:M 
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itX„ 3 or 6 fen trm «te tefianlaf of «te FVtfraaa* »"««^ *• •*• 

to ooaUaM, wi«te«« dira* -tiit«o. fro« tte Fortiliatr Pro«r«—, «te 

»„•«*• of d««o«a«ara«ioat dittriWtioB ate owdi«.   IM «rofraate «tea ae«a 

t. m iiTtwimt otealisor atea« oo»ti*ultjr tecoa*. a p*op.Hr of «te co««*. 

A»o«ter i-^rt-t fao.« of «te pi*!», it ** raaliaa«ion of fratta»« 

«ralataf «m»« of «aoteiciar* «t a local ImlottM». of faHiliaaia, 

«*» - a .»allea«*» of aooW.te — mm** **ioa Mm « traiaiM aa«eriai < 

«te «aotelf«a of f«r«iUta«i«a. 

Tory rtfilfteate alao ii a eollatera«ioa «te« la «Utiti-^tt«*« 

.laiUr ,   ¿it—M opara«iaf U «te ratpao«i*a a<m»«riaa or pt*ftaa»aa «*&«» ar 

•«ported % o«ter orftalaa«!«» »4«»ia or <m«alda «te iaflaaaaa of «te t*i«ad 

gOtiOM. 

ta «M» »ri«* «aU ate»»« «te f«itaat«ala of «te FartiUta» lïoieaai I 

.Ml «o« «la» «o «tro rim «i«* «te tro*««»«!« of »»ter« tei a«*«ia«laa 

«alón, os «te o«ter tefMiU graa«ar da«ail A» * •*•" •**• »•» •**•• ** 

oartalaad !• te«*»»«!«« «»»I- *** "• te*!^ aas*allr.   *~*~ 

3%000 «rial, «ni da»a>.«ra«ia». *" *- ••"*•* a^ a** tate i •""•» 
to tte «-« f— - ite. tei «»MI «o fali- *• ••—*• 

of finite«!«.   liaatp-fm por aa>« *f *»• da»e»a«ttelaaa aatriad 

o»« #wt alaarlr paai«i»a raamlte fwa tte atóatela »ia«-pal««.   *•• «"»»a* * 

ti* MJtea« amlaa/taa« »a«io iB t*aaa «M 4*9* 

«te diffara»« ptaaaa la «te o«te* • te«r*#t, 
Mi Oalatela «fi«s U ftHIVt la iTMll, 

total of TU «rials ate t.JÜ i1r«tiOM, of atta* aratela« 

rapidi* if m «tte ia«o toco«»« in «îMJ «no 

«M Ulti«««* Ite« »aar. 

fin« 

really, ate as ai tidmaa %o tefatateia», 1 ateald lite te 

«o «te » «wll aollaclioa of aliate 

ttivlt «i f «onrtraíioaa i» «te vario* comairia. afear« «te Fra#wai 
M la 
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viii.   coyiffTffPOM 

Sussnry 
(tgr Iteri» A. UH de Unr) 

AID MMAaD FOR AflH^ 

Tha paper «tresses the fact that sino« the major part of the forai*« 
exchange earned by the oeuntry ie derived fron agricultura sad oattU 

raisin«, it haa beooae neoessary to inorasse exporte and iaprova tech- 
nology for the rural Motor. 

The papar point« out the aisnlfioanoe of agriculture   oheeiioale in 

the fnymvsasnt of production, oonalderlng that the loeaee oausad by 

insects, patta, weed*, ato. repraaent froa 335* to AOjC of the production 

potential.    Losses auf farad by a« ve ral orope of laportanca to the 
Argentine «ara deaoribed. 

In the daoada I950/196O, there was a rapid inoreaae in «a» ass of agricultural 

olMadoalo. Por example, the ooasuajptlon of 2,48 iaoraaaad fro« 1)0.000 lba. in 1991 

ta 700.000 lba. durinf 1994/99«   «a» <•»!•» Iti at li to tas psssr raglatar 
thie intensive davelopaant of the national production and oonauaptlon 
of oheaicals for the afrioultura. 

With reepect to raw aateriala and intercediate producto, the pasar 

pointa out the existence of national producta that satisfy the doaaatio 

daemnd for psatieidaa. Several raw aateriala ara also aantioaad and prioaa 
are fiven of aevaral peetlcidea locally produoad. 

The work indicates that the idie oapaoity is atill vary hi**«   "» 
sassole, tas utilisation rat« of Psntaohlorofanol la aaly 100.   On 

the other sand, in the oasa of 2,4" ,   the rat« inoreaae« up to 900. 

As far ss tas importation of oasaicala for agricultura is 

the atudy points out that tas product« ara asry diversified, 

there has bean registered a considerable inorasse) is iaporte .easacially 

darla« I964, whan the aaount of nearly 8 Billion dollars waa reglstersd. 

The apparent consumption of ohesioals for sgyltaltar» «ss 

«TT Billion in I960, jusping- to «$21 ai Ilion la 1966.   Zt indloata« 

also that if there existed the possibility of producing, s gfssff «ssftar of 

protests la Arssntinia la order is aasstltvt» far tsasrsitios, 
tas above ooastampilon would double. 

ÉmÊÊmm 
tÊÊÊÊÊ MBÉilIki^b^ti «riiiáiü 
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When commentine on the change experienced in the products applied 

the paper explains that Law 16073/69 prohibited the vise of traditional 

chlorinated hydrocarbons due to complaints received from main foreign 

buyers of agriculture products,  in view of the presence of residue levels 

above the ones permitted. 

Concerning pesticides, the paper ends by stressing the significance 

of the rtjdies on residue levels,  in order to avoid that the agriculture 

and oattlo product-exports   >e affected by COOK limit« on pesticides 

residues of the Joint Programmo of FAO/OMS on food rule«. 

Fertiliser consumption in Argentina has shown little progress during 

the last 10 years.    At present consumption is approximately of 70,000 ton« per 

yc.r, including nitrogen, phosphates, compound« and organic«.   Among nitrogen 

urea stands out with 25,000 ton«.    Phosphate« total approximately 0,000 tone/year 

and include triple «uperphoaphate, Thomas «lag and hyperphoaphate.   VPK 

coapovAd 1« about 36,000 tows and the ooneymption of the HP group 1« r>out 

22,000 ton«. 

The paper suggests that development of fertiliser consumption will 

take place when the farmer and oattle breeder apply it la the intensive 

ione« of culture, such a« oereal«, forage,and oil seeds. 

With respect to the national production, in 1966 the first nitrogen 

fertiliser complex started operating.    Production of this industry 1« 

as follow«i 

Anhydrous Ammonia 
Urea 

Ammonium Sulphate 

IPK 

66,000 tone/year 

55,000     "     " 

50,000     "    "" 

40,000     "      » 

In view of Argentina'« restricted consumption of theme product«, 

they are being exported la part to the nalgfcbourlag. countries. 
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&BXA 

by 
Maria Llinoa CAcero« 

Praaantly, Bolivia hu no fartilinar planta and ia worrlad about tha 

faot that it ha« to import ovar »123 »i Ilion par yaar   of afri cultural 
producta. 

Baaad on a atudy «ad« by TVA (with the financial aMiatanoa fro« 

«AID), Bolivia daoidad not to araot a plant for phoanfaata fartiliaora, 

But to oonaider tha inatallatioa of a plant to produca nitrofan farti- 
liaara in the Santa Cru« da la Sierrn ragion. 

Bolivia ia praaantly «tudyinf tha poaaibilitiaa of finanoin* an 
inductrial ooaplax, to producat 

Aanwnir 

•itrio Acid 

*—nniuai nitrata 

Uraa(46*) 

39t000 a.t./yaar 

9,900   • 

11,550   "      » 
49,500   »      " 

Tht oountry'a fartiliiar roquiraaantt ara aa follows 

TftT   W9/11 11/11 Ti/Tl 7^4 Ufa  71/76  76M  77/F8  TAAQ To/to 
»          2,365 3,160 4,054 6,102 7,936 10,269 13,100 14,165 14,901 15,542 

2,384 3,15c 4,051 5,29c 6,833   6,917 11,467 12,354 12,921 13,443 

1,232 1,654 2,195 2,900 4,769   5,769   7,933   8,460   8,861   9,287 
V5 

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

Conaldarinc tha faot that Bolivia participât*, in tht Coaylaamtatlon _ 

•ant Io. 6 of tha ratroohaaloal« Inéuatry of Uff* and ia ordar to ba abla U 

supply paatlcloaa to tha otbar countriaa, haa raquaotad froa njiaoima Uhi- 

varaity Jtaaaareh Corp»   tha praporation of a atudy on tha ta^iaUoau/saaasaio 
poaaibilitiaa.   Thia atudy ia baing 

ttkLú ^•..»^...-^«.-t.V 
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(continued) by Paulo »armant 

Tha paper points cm« that,  in order that f<^od production    In Iraail 

satisfy tha population needs, HUí oh inereaeee at a yawly into of ).Zttha 

agjlomltnml production should hrve *a a #>el, M increase of ij"{ per pw. 

In order to Mat tài»   ni»     it in neoaoMry that, apart frea the una ef 
fartilisare, oro» prefestiva pfièauU for ooowai ealtare» «la» * 

It atreooea that preeantly, VTicultaml predante» looajo of^roalarjlol» 
l6i dna to the -vet i on of iaaacta and rata, «stimMlag the alnimsi    siili laao 
ot «MOO aillloo ia »mail. 

Avarala lepori vt ion of ere» protactira predetta has tee»        »early 

18114 »illion,taking aa n baala   tha \t\hU relative to 195«/«?, «hie» weald 

rapraaant t% of tha »pe*rent oone\aeptlo« durlag thia ens» pariai, tha safari«? 

of these products ha in« inserted in «meentreted for«, eepaelally taa aaao 
specified aa "tsohnlcal gr^ds". 

Tha pnpar lndioatee that due to agrienltaral avvelofewat, taperati— 

should iacraaaa in tha naar fatara, awe* though a largar participatie» af 

doaettio producilo» «111 ho regí ote red. 

On« nay reach tha inclusion tUt jwt ljf> of tha products i asanas ato 

formulated with products of tsohaioal grade origine tiag ta   tha oowtry.   lue», 

tha papar cxaainea hj eitegory, tha actual situation of this haaia I siso I if end 

aloe tha prooeMlag l»dn»try that operata» «ita techhieel grade pi I »a»Is, aithar 
donasiie or imported, f o muli ting tha m ir turns. 

»s popar anda by indicating that pmaent   ivrrc\«e in e-»wi/aptini of thsse 

pr->¿tucts in Brasil is from C* to 1(# par ys-r, asjd th-t ii \YS) the t<*ttb«*lae 

•# tfceee arowaotaee preda««« (importad and nettane!) ora» ef Crtjet ai liten 
(      r -iavtaÍT tBtlJD nillion). 

The sise of the anrket /»long with tha inamena tant eheuli aa reg***ered, 
itrataa the neoeaelty of producta« la the 

being inportad. 
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(*y im* 1~.) 

i Mmtef •€ «fea »f»»«« g ut—tal peli«? !• «• 

•f wwufM«»*»«' praé»e«« «ni tmwm \grt<-<«l««r» 

•f «fei to «Ite «llèM afe**, «fe* 

•f 

to até»* «• wv* iài* goal, ito Itila**« 

»laa Ute a**4 ini tatti ia **•«*•} 

f**IUa»f»( *»l*ra» Mwafli« *f a#a| 

•• «Ite rwri 

•f «a» 

*•* «fe»« «fe» 

•a é»«%áliM fe** «to 

•1 ««*«!•» af «fea 
»•tarife 

•« 

Ufe •# f**4ÍUa»f*, «fei« 

•e 

«fe* fertili 

IHÉhte«fT 

aar tmm»n*r* 

•É^diai^teák^A»^Ma>^k_^tl _-a__-totj--^_i^ 



• 

Pimío Ti«ir* Bal«tli 

araa»»la *. aielwra 9f laa »ala «fMte »f «te kWlli« 

U« «Mi aT**«lim af farliliaara,  ala« af «te aa»a«la af la» tmiU« ««ri- 

•wllwra praaWtlaa,  oeamnl« o» the Br->.ailia* Omnwnil aallajr aa farliliaara 

•Jai MUMM Hat r-rnarlry»« «trtl»©*  far t*e é»*alaa*»al af I—ilit p» iatilaa 

•f »Mie aalrlaala. 

A« laa aafimiitg,   it »tri««  taal *crle«ll»ra In franti  la 41via»* in la» 

••alara;    "tr*«iii6«tal" ma *me>ê*m».    I» laa firal, farliliaar  iiìlw la 

•rmaliaally nil «né in là» «festa»*" «11 

•a ottoni iati on,  uà« of nUcUd aacéa.  e« 

aptllefttio« %a»*»Ala Irania»*! far 

prieac guars* Iaa4 ay ta« 0®*a 

Accorila« le la« »naar,  ^ayaraul 

«a* la» falìanlaff 

a#kiaal a»«la, farllliaa: 

mi, fta*nyta%4»Aaiaf af 

•f farliliaara avvia* 1*3I, 

««tria»** (••Tjfi «C^) 

»•rla/aarlaa*al 

Caalar/aaulk 

••»IB 

»r»Bil 

Ja»#W 

4J9.MB 

ÜJUJB 
4*1,** 

terlnf 19é$, la» a**w**t n^iaiwalia« af aalrtaala far »11 a*a«U, M 

5J0, )í5 Ita», «àlea lAiiaal«« \ *«*allavali« tiwiai.   *"s»# !•?•, a 

fwfaaalaé aa4 ha* 

It» alwajr iaéiaataa Ikal laa »najarla»« a»i«a*a iaaavrUa farliliaar 

éiaaliaa «al »afmwal  maawpUan ®«»ara lf£ *f laa V»I%1,  >**« la If**.    Ifcia 

i—pula— *a« naéa la l?6á, HM       »f.    faa aaa»* la» 1 «aaa an —ilyrtt af 

la» mala farti 1 latra -taaé in 1169, «ilrajMt, 

Vila rcfaraaca la enaiwaplia», laa aaaar rlala* taavt la 1*71 H» 

alw>*14 r<wim* 9M,0Ct imm ef WFI m>*ria»*at raajct»aff l,W),««e la»» la Iff) 

ani 2,J*7,O0O %mm la IfÉ©. Purlàanaara, Il la faïaata tka* «a» l»a»»aa» af i 

ay aa l*ra, «M«. m tfjél «a» é.î », atn ». 1M a a» »fT5 mm «.« 1 a» 

Fer  1971   ia faraaala4 « raéi«*l «itar**!«« in araali,  -m la» 

alr^etmra,  waialy «awr« nilregan la 
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• la It «tu a» 

K$ wt tfe» ftraaillaa • 

laaalljr «tu ta» aaaaiaility «f attaUiaf 

la«. 

a« taat «1» oflaiaa aramllla* U ia» govvramrUl mA ia- 

»rial alrolaa U taat all fatar» »ro>rt» for aaale mtrianta for Irati1 

ili atari fra» wtilliiaf aatioaal natural raaaaraa» an« aroéaea cm a »Ml« 

111 «ft» amili« «Maya lilla« «lili taa are ènei« laeorW «atar aoraal 

aria» aaaalttaaa, wmtfcovt anataa» arotaetiaa.    Vítala tala policy, all lar* 

ar»)a«ta ara téla« alaaaii fer la* ImalllAn fartlliaar laanairjr. 

la aaallamailaa, tfe» aaaar rafara «o tfe» aoaie fartlliaar prajatt» «xlatiaf 

la Bratti, ankiaf aaaolfl» avallo«   ef       arojaota in ta* aaaaaaata ana nitro«»« 

fiala»,   «hará aetaaaiaa la aonaaraaé, raforaa«* la aaéi ta ctmallto «ai »11- 

vtaata aia*« tlaaaaatat la fargiaa, Malea will parait Iraall i« fulfill eaaalat- 

alf lia a» «ana «lia fear*)-«»*» prtamim nao aagr ala« luja» asirá fanatltlaa far 

Ai «fe» fiasl v*rt «f tfe» 

•7 «i« rartili» 

aaallaatlaa la tfe» 

asa af farti litar», 

ia 

aaaralftf ia» ar*aUr^»at »f farilliaar 

ana ia» «ar« affetta« aj «ft 

ially ia ta» Oaatar^aata ragia». 
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(Bodrlfo Doaoeo H.) 

The paper point! out that in rooont years, the Chilo» e«rio«l turai proéawt~ 
lo« bee turnod fro« * eurplue to a deficit position.    Tala is «no, samnf other 

thin«*, to the fact that only 7? of the »oil oan bo ploughed and out of this 

total, only 1,6 ai Ilion hootaroa aro adequate for intono ivo cultivation. 

In ordor to offoot a ñora officiont distribution of tao fertilisers la- 

porte« by Callo, tao lank of the Stat« kao made a etudy of future oeaswaptiaa «f 

fertllitera.   The rooult of tale etudy lndioat«« that Callean inmota»!loa of 

»Ff fertilisera could double hy 1975.   Cone^asptien la 1975 fould be tao 
following    90,000 tons of nit rogón forti li sore; 165,000 tons of 

and 49,700 tone of potaaeiun fertilisers.   In order to achieve this 

it will bs nsosssary to effect an lnteneive profrasi of «arfcat development. 

ftofardinf raw materiale, dille bas natural gas, nitrato», |lri|hi1li 

«inorali, voleank  sulphur and alteo«*» «oposite of potass iva alaatelt am«« not 

basa found, there are ^alieno»'«aio* aro tao raw aatarlal for «fea prodaatioa «f 
aitrate and these eontain potaaeiua.  ««- *•« 

The plants operatine in Calle bave production capacity for 17%000 tea« «f 
aitrofta, 50,000 tons of F^ and 24,000 tons of pet «eel um «xids.    Ito paper 

asntlons the aoet laportaat organisations in tbs fertiliser sector. 

In order to  a«tisfy tho eatiaatfcd c nwjjptioa f->r lfj% Chile «»«Id 
aood 40,000 tons of N, 107 tea* it F^, 38,000 tana of ty>, apart frea «is 

nutrient« that may be produced by the exist in«* plante.   The paper peinte sat 

that it will be very important that 1.» ••tlmated o«mem,ptiea be attain«*, la 

order te estala a creator productivity of the sell and prevent the frewU« 
deficit prevalila« today la at+leultwre preaaatlea. 

The Corporee ida de Fomento (CORFO) baa aaaad TVA to man« a etady, la order 

te knew the alternatives naoaaaary to satisfy the t by predar Inf deamotle 

fertilisers.    Ths paper preaentad by ltd ie bslaf studied by COVO end a da- 

cleloa le expected for very eooe    oeaeerainf ths ammarai plaa far feHili 

Oas of the problems dlecuaaad is the product i em of saanwia aad a 

amanite ehov that a production of 600 tons of aamaale aad éOO tans) of 

la plante looated in tulliane« (aslaf natural «an) will oomaoto 
with iaternatioaal prlcee. 



-201- 

hj 1. 

fat papar a*oaoato* io dlvidod iato IM partii FortlUaor« ma FoatioléM, 

•f it« «atorUl for tao Mmfiwlrn of fortiUaor ay tao 40 
•natia* fltM U Coloafel*, lo Importo*. 

With roforonoo to altropm, taoro oro two plant« «Ita a total lattali«* 

eapaoity of 120,000 toa« of 1 por yoar.    atovar, 60,000 toa« of I U «tai 

furly.    Tkooo planta ptvéaao uro«, aaaMmia, aitrte Mié, ajaaaaiw al troto, 

fort llloor«. 

It ta ««tiaat«4 tkat la 1971 tao «wariM »aataarta filiali Ti±ii_li_i. «ill 

•tart pwi—tloa, «ite tao oapaolty «f 300,000 toaa/paar of naaiaai forti llatr. 

fetasaiva la laperto*, ooaaiaariaf taat proooolly taoro ai« a« 

«apply lo tao eovatry. 
•f 

•aloo of fortillatr« «ajoy    a «aaa-la« cro4it appurili *y U« lo. tf «f 

1999» «ti«* faroo   tao aaaJn to <Woi*Mto 1*£ «f tao aapoait« to 

êmlopamt.    fat aatoritjr of proAaoiaf firaa «atoa« tao Ir or«41t 
a» to HO «ay«, for 400 t 

tat 

Ualto4 Stato«. 

iti?, tao twatapiriti«« oa«t from tao latorlor aia» t« tao «ast of 

»,  -. -_ mm owrt «no« oaa «O iiaajani t« oalotla« —*• %* ta* 

r, traawport »roooato a WttUwal   «ai tao éoaaavli« tana», 

•artlllaor DOM—»tloa i» Colobi* lo ooaalaoro* to «• io«, aia«« it U 

100 kf aoitoro.   zt la «a tfea fpaaftaa* «atom* la 

•*»•• *• aPjawaiaf Aal« otavaaajtaaja^aaa«« 

Uatjia «til 

fonillaor appi loot lo«, U 

' laAlooto« taat  «p tyt», 

ali fortiUaor 

la ti» 

•f tèa 
aa aaéo la tao 

•»tortolo w «Ja« fa» »Ol.   tt I« 

I tt i411 

firaa la 

la 
«y «f 1 

«o»i«y*4op toT*. 
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Thara ara SOM producta of tha biadithiooarbaaataa that art bain** aatda in 

tha country and Bold at prloaa 50* lowar than in tba Worth hmrioan 

In ordar to facilitato distribution of fartiliaar to mall conatuaara in 

distant ragiona, tha Stata aalla paatioidaa thron** tha Caja da Oradlto Aerarlo. 

Theaa aalaa ara mada to approximately 490 fina» that ara part of tha 10,000 

ratailara that aall paatioidaa. 

The Colombian aarkat for paatioidaa in Latin Amarioa countriaa is lo«], 

but haa a oonatant tendano? to axpaad.   Looal produca ra raooire tha incoative 

through » Certificate of Tributary Bonua (CAT). 

Application of paatioidaa in ColoaMa ia effected, in freat part, nadar tha 

euparvieion of ax part a uho kaap cloaa oontaot with afrieultural oradit.    Thia 

«aqr, tha Oovarnmant auparviaaa tha aaaiatanoa fi van by exparti froa privata 
aatarpriaaa. 

Tha altaratieaa   affactad in the agriculture and cattla raislaf aaotor, 

gave • oeaaidarabla lapulae in Colombia, where paatioidaa and fartiliaar 

lnduatrlaa ara bainf developed.    Thia refora authoriaad the Inatltuto Coloabiaao 

Afropeeuerio (ICA) to control tha quality of auch lnputa a i tha r in production or 
diatribution, and application of aaaa. 
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22Ä3SI 

CfrttPJSâ   >V Rodrigo Lop«i lfu.ro 

OTT, g c«T4 MÇA 
Ite papor lnforas that Coat* Alo« bM om plant produeinf VH Jf( 

nitrato to supply «11 Castrai anorioan oomtrtm,   Xt ha* a oapaolty of 9Q,000 
of W^03 and 120,000 tow of ttltropboopl»t*t.   «y 15/M lt u sstiastoá tint tal« 
»last will onorata at fall oaaaolty, sallia* all tho proAaotioa to tao Contrai- 
ansrloan aroa. 

Coita lio* hat sulphur alna«  «ita tstlaatsd rooorvss of MO allUon tono . 
°P to now no iatartat in tho inatallatlon of • plant ab la to UM tala 
aiaoral in tao production of sulphuric acid hat haan «vidant. 

»ora ara only aixlnf planto using the only    national raw aatorial,  i.a.t 

dlatoalto.    All otter product« ara iaporUd.   Ptrtlllaar oonovaption in 1971 
la ostlaatad to b« around 34,000 tona of H, 1%000 tona of ?£., and 13,000 
tons of *y>. 

Isa faraor i»    Cost« Rloa ia    a«ar« of tho nacoasity of using fortl- 
liaora.   Ais raaults froa tho work     doso ovsr       * aaajr yoars by tho     , 
Agricultura and Cattlo Brooding Ministry (Nlnlitorlo do Agrloultura y 
darla) which of far« ooatlaaous aaoiotoao» ta tat 

Roamrdlng ths crop protaetlon product«, ooMidsrlag that it i« * aajall 
»try, Osata Moa cannot afford tha installati« of a ohaaloal plaat far aminoti« 

of thasa product«.   That is tha raaaon «ay all postleldos ar» iaportod toady to 
ha «sad by tho faraor   ia Coat* Rloa. 

MM 
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cowrar REPORT 

Summary 

DOMKIC*! REPUBLIC     by Oustavo Tirado A. 

SITUATION OF THE FERTILIZE» iWD PESTICIDE 

INDUSTRY IS THE DOWmiCAM REPUBLIC 

TJRTIsflZff? 

The Dominican Republic just recently started to develop fertiliser oonst* 

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

There are two mixing firn», but all raw materials are imported, and granu- 

lated fertilisers are still being imported ready to be applied in agriculture, 

The largest fertiliser oonsumer is the sugar industry, followed by the 

rioe, tobacco, corn, and coffee plantations.   A new law, presently being 

fcraulated, is expeoted to benefit the use of fertilisers on a large soale. 

PfSTJCHES 

In the Dominican Republio, there is no domestic pesticides industry, and 

they are wholly importod for the animal and pleat application, ready to be vsJ 

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

pesticides.    There are problems with chlorinated products residues that have 
restricted tobacco exports especially. 
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sSSSSSL 

OOTJaU      by Bernard Kyi de Carter 

m WMiuaw iwagTOT m OCTMA 

Otqrana ha« 200,000 heotaree being cultivais, out of wnloh 120,000 ara la 

riot and 50,000     la eugar oaae.   Approxiaately Z&f> - 909C of the fertllleera 

oonevmed in th« country art apri led to th« «ufar cam plantations.   For rio« 

little fertiliaer la used la th« Guyana. Tbnre ara alao 16,400 baotaree plastad 
with oocoa-nut traea. 

Regarding p«atloid««, their main UM la to eonbat th« rio« euoker aad 
deatructir- an«« (MOOR l« utilised). 

Importation of fartilieare aera aa follow«, last year: 
Long tona 

MitrofMt 58,004 
Phoaphata 3,559 

Potaaelua 3,018 
oth#ps Hfl 
Total 36,040 

i' 

Presently the prioea in th« oountry arai 

Oraa 97.50 

m 110.00 

•otaaslun 66.50 

(Muriate) 

Tha aain probi«« la tha «la« ooat of maritima transport, dna to tha aeed of 

Importing tha producta in anali ahlpa, bacasse of tha hanks of aaad that alo«* 

tha port« for tha traffic of boati of fraatar draught- 

Ividently, largar queatitiee of fertilisera aad ptotloldes esald ba 

•d   if prioaa Mar« «or« raaaonabl«, «laoa baaidea rloa thara ara new tjsjn» 

Ilk«, for «xampla, corn, peanut, eoya bean, aad «orghun.   Thar« ara ala« tha 
aavaraiaha which alao i^quira farti li aar« aad poetici«»«. 

Tha Oovarnaant 1« presently farts« grant attesti«» «a «grisaltara aad la 
eapaolally enoouraging tha expansion of rio« oui tura.   It la Intanatine ta 

point out that the papar lndloataa that la «orna oaaaa, énvia* tha parlad «f 3 

yeara, there basa baas 9 riea «rapa. 

Tha large organisations that oaatraat tha rlaa and eagar trail sg. ¿«a 

oredit to prodaoara, la 
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SSESQL 
8] 

by Joaaph Adrian 

imtumjimBJBJÊm 
Tba papar polntod out BOM aarieua afrioultur«l 

«blob oeuld bo auanarlaad M felloiait 
proilani af tarn« 

1. Broalen oauaad by bsany ratea obarooiorlotlo of tba 
la dlainlahlnf, jur by paar, 11» ava« davala« ta 

2. Blffleultiaa la tba preparation and adnontloa of fartera 

3*    Iba ayatoa        In praetloa until raoaatly, ooneamlnf 

4. Lax* of farai*« financial aaalatanoa. 

5. fetraaaly nl* fartlllaar prioaa. 

Iba papar oanbaalaaa tba naad to taka naaauroa. aa «rnoatly aa poaalbla 
irnin« autrltion idilab la proaontly dafflolant and rana tba rlak of nana lai 
»r at larax-aoal« hunjar. 

baoontly oooparatlvaa and afronoalo aobaola «ora oroatad, and 
aadlfleatlona taro in tba oandltlaaa anodod ta lajiiii tbi 

Oavamnant la now oarryln** out an advortlaln* oawpalpi to prosata battar fandn* 
praatlaaa. 

Noatlan la anda    » » larpa kydraalactrlo projoot tbnt abould »apply plasty 
and obaap o loot rio aovar ovar all tba oowntry. 

It la alao aantlonad tbnt lanortatloa of flalabnd fartlllaar «aa 
3*000 a.t./yaar and tbnt It could jo np to 30,000 n.t./yaar or aara, If 
abavo dafficlaaolaa wara oorrootod, oapaolnlljr with tba rodnetlan of ooata to 

lavala. 

ir anda by radunatine tba oolnbamtian af tba atbar nntlona of tba 
oantlnont to aal a laltl financially and toobnaloglonlly, U ardor tbnt nil 
aarlana problana nay ba aolvad. 
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2SSSS3. 

(by J. tercia Castillo) 

m rnmtim m* mncim nwium n nay 

1.    Present tit At ion of the. Isrtiliaer Xnduetry. 

(ft) Ouano of tho Inland 

TIM national forti lia« r sonausptioa ha« dopando« fior snay years or 

of tho Island.   Prior to 1957» Moot nntrionta coneuned («PI) «oro provided 

froa this product.    In 1959 th« partici- ation in tao «arfcst donroaood 

notioeably, because a shenossnen of Mortality reduced tao population fra« 

36 to 4*5 million bird«.    Thia croatod tho nood for inverting fertilisers, 

oopaoially nitrogen, in ordor to oover tho do fie it.   Tho poao ibi litio« of 

industrialising «unno io i«portant be^euas of ito hi «a ooatsnt of «rie aelé 

(arsand 12¿ to 1«^).    It io th« world*« only natural 00«*« of tèi« pi od «til. 

fra» whioh aro doriv«4 drugs of high price and high doowad in tat into mat i 

aerkst.   SVAtsV. haa a pilot plant for tho production of arie acid, «hioh io 
exported at UB$4.00/kg. 

(b) Synthetic. Fertiliser Plant 

A private organisation ie prod »oing tho syathstle fertiliser«, 

•itrat« and aenonltsi «ulsaet«,   «glaala« with aaawnia that is «ade fro« 

Buahor «ad fuel oil.    The plant capacity la 16.000». t./year off (aparea. 

22.000 a.t./year of aaawala) that le taw* te preéuoo 43.000 a.t./year of 

nitrate (33.5* ») md 1%003 «.t./year of OJBHMII«» salpaste (21* l). 

Tho aaaoaia synthesis ie expensive fcsesuoe of the uso of ft»l ell as a raw 

«atarlal and beea«ss of the anali installed oaaa*ity that ases net perait the „ 

eooaeoiioe of plants of larga flepeoity *«* whioh «tilias astiasse fren «atarai gas. 

The assoni«« eulphete plant le nsdsra «ad «se doelgaod te essore tas 

asasaia enrples set eenwsrtsd iste «aowml«« nitrato hi osasi ef tas llanta* 

Installed capacity and sseaas« »ari ef tas eenesatrsteé ai trie seid i« 

fsswirsd by the leoni explosives industry. 

(e) Caeaiaaye is a plant «wnsd by tas Stats far «ss as«. 

•—ti— * sltregen fartillasrs. It peiaeee ninnine «itrate ef «grie«lt«ff« 

graie O).*!).   The instailod eaaacitjr is 36.940 a. t./year,   fes preasstlas la 
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llaitad dm to Insufficient power to 31.142 m.t./yanr.    fne 1««4 praéneUen 

MM 26.240 m.X.  (04f of ¿«signed capacity).   The «lertroiltic preoas* far sre- 

duoing hydrogen 1« one of th« reaaona why production oasts aro relatively higa, 

aa coapar«d to tha procos« baaed on natural ga«. 

Presently, be oauss of technological ad »acámente la this industry, üH aia« 

of the pì*nt la considered economically obnolete. 

One aafatt that benefit« th« niant in th« strategie location, wit» a snrtat 

«operated by a barrier of high freight rite«, making naanibl« tha incinsi«* «f 

tfa« market in the «outh when tha anppli«« of fertilisera lias loraa ara »at tn- 

perted at prices artificially radioed or at dumping price*. 

2. Production Itatlsties 

Tables on national production and demand projections are given. 

3. fvalaation and recommendations 

(A) naoonmendations under th« legal considérâtlansi 

It is Moasaary to centralise all activities of extraction, «rednatiea 

and marketing of fortilisera at a eomesrcial rat« in tha country.    Far this, it 

is reoonmended to follow the fispreo de Pert i Usutas oreated hy Law 

i*2 17*^25,   rithin the Industry am* Coamnroe Sector.    Mian appropriate canditi«** 

have h««n created,  the organisation will issue» tha responsibility «f asa rat lag 

tha nitrogen complex in northern Peru.    The financing, o^ulpaant and e anatrasti «a 

are under the   'urledlction of the Ministry of Energy and Ulnas, th ring» F« tre fat« 

(b) Technical nooonnsndatlsnst 

Ths fertiliser industry is considered te h« basic, at rat« gl e and ef sasial 

interest, acoording to the General Law of Indivtrlea n- 16.}*>; thar«fata, 

tha Stat« has tha responsibility for planning its activities. 

Install, aa soon as possible, a oonplex of nitrogen fertilisât* in tha 

northern part of the covaitry, taking inte consideration ths urgaat need tha 

country has "f eaeing the yearly deficit of «fan, «Bisa la is**r**é la ***** 

quantitieo. 

The participation of the nitrogen fertiliser plant at Caeaiaaye la tha da- 

mes tic market ahould be the production of technical asamlun mitrata far exalt*1 

sivas. 

Sine« the present HMTI8A production is not economical, ita installation« 

could have a better use by buying «emonia fren the projected <-anpl's  in north*** 

Peru. 
With reference 1    GJUV> of the Island, de to tha eoansnic • ignifl«anee H 



Ite mm In Ite ara»'-•«lian af *ri* ¡vi*,   \ »ra*\< -fc tv.l   **il# '« tnafiwi^ ite 

Inr.i« a* %t^> r-.l»,  li |« tei!«*»* «»et  kten» la  •   »-•>** far 

«Ulan   «*ü# l^l^ta Ite •Miiiiilmi aaatfatUlUa. 

1. tte ftaaraa» »% tertillr*«tea(  1A alaaa '•jaa)jp*|aa>1ta»s   4 ili üm UlAtetey ai 

A9tam.ll \*a nw' »*Uar la^niaul arpiar* |a*a,  '4U aaax^vte ^l1  ia/afwrvlla»* an 

aall farli)it^  m& Ite m*é T»t ^wv^aa* far «te •1aw«t|-   .-iw'^n, 

2. Tte Ululate« af VjriaMltnra ">*# aV «li« yaar^%èaW lite •rate« af fhrter 

a*rv\Ha»i in ite aa^vlrf I •< ar<'»r te i'iaaaarf te Ite ^aaW'a.a'i a>«1*aaa,«rtf  •»»».)« 

far tevlna— il» 

3.    Via ni»t#tey af âpTi-i'lV^ -111. i*tr»>aa te MI*a  «atei via» te f 

ilnlly t*T*«iJè tha A«j"Mrin t*fa*w V. •• 

1.    Tte TNavaar. »> ^r+iHiMU*   4P  ¿Ira** Ite aff*rft» te   «"IF« Ite wmvm, 

aaaaaanry te r»lm, ardila» "V. ,>^lli' ». »libala»* af •afalli*/?, !*'• inwvt^ 

•. «¡aa** altaMla* far fart IH atra nr-af -*arf In •%>»• a»  Vaairtei. 

t.    fila î;i»ivtrr »f 's.*rl« ,+ ra   411   '»a   |>n» <wa^>a«a rala^M la Ite 

»   a# ftTrtfwrttwia aranti«-» V,  lvf.' faririaa? '»#pHanl|aw. 

5MIM 
1. Oragli "tu '» avi» ralla t thr*m# mjwii—i a»a* •+ tea toste fiata« tiara* 

Fìiyr> ma tea OaananiV   pi-* «tei artaaally aramia ** Ite < m \irr te mmwr te 

ara^i a «te flâna»*** -aaaaai-.ry la «a*ar Ite lanla af Ite farti llaa r arate*«*, 

alaaaly oamaalln« pr**"n«li*i   41»   r*£ft|. 

2. naatmater« A a* • avalli fffvtea far fartlttaara, te a*a*r tlt*t «ter aa* te 

«majaìa*, |s n tei ter <**> itera*«* Ha 71a»J*an te  tritila*****, 

A#r4arll,„, a*a*a «a Pteante Aap*»**a&ria af Ite« «ai alter 

ava**«, arrtUftMlaaa. 

|«    fate m« mym%m amari te aratetela* a* aa» af «te 

I-te «te *•> ialllaa af farli Ita* ra te; «te fyw, 

«Matei fte *ltra*am,   far  *\\ *<** > M-ra «al alte»* «ava, te 

la Wi. » tefl.it af   4).OB* team,   te S la 

MM 
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0*ia»CT«a ill?  r.ì«a   J'»*««»V  w*«<*i   i    >"  h'-a  r»**!y"* '*" '  ^    '** '* *'*  »•   ***w"!*',i   í * ** 

ti»  Paw*rt• (*«*••!,)*••«4,    #i#*  I*   pi«»  t<   •*>"*«•.   l%.la§»# «a ••#  4fca   (•*•*'  •*.%••• <•»•• 

a* •vit — 1 I   <mm  "•••>/  -lb«  I '•! >.l •   .ta,*  f*r a«**  «*»•"•   vu1   «M«aJlaataa» tf  f**,'1* 

«¿xw  rs  1KB »14«  ft»       iltwjn   )    »+      mis «111 favai« pwwiliM ai a le* 

rit.-««*! r>w» pr-.timm, —-'•%*:-,%<' •>.•»   .    r*f •,*•/•, ^4 •*» «TT*-«TT*»   H*«*fV*? 

t>* latitila!*    «»f -   *» I ••*./*«  far  V'    t» V''^ "''   -i*»**~   4*  •*••»• «ka a» ft I« •? 

\ppca»im«a ' y To.OíD ia»*a/yft!». • "**    t ' '•*» •<     '»+••••»• #*» t"??'. 

RinlRlrv af Bajar«? ¡aV Hi->«9 hwwa  f»iwi « >i«aalMtan 4« 

»••few*« a*ajae4.    fk»   -MMViaaian »•*•' M pwwut, 4kair final a4w#f %y 

4Mi 

4M  I   ?.?Ä?. 

flftllf il**la 

(«T' m) *.*, Miti» ).@f^ «f r2# 

^4.45).«e 'H.4. *tk ».^ »f »jt^ 

•»r**4i*f will   a*  iirveta«  «awM* j>4i* Awi«*,  la«*»,   I*»**«1«*,  BMH •# 

4k» «HA««« lt»«aa a»4 41» »4kar   *Nw4riaa af 4ka rV^ri* M«4.    Www IN^IW, 

«kjraajt It« a»ia rtMMlMldir,  L4nr A   *iiti w, ava»«««  «• #ffa*4 aalM 4« lwtft* 

«•i IMH NÈiaiaa in viaw »f 4aa ttntwl  f*iMrt»w«»«ji ## farti lit»* ala»*« «MM 

ily kai*f a«i*<tiaá kr ff*iaar Ai,«***! A far *k*aa «mmAwtm. 

»it» raferaiMia  4a 4b* ariea «ai frai#4  »<*•%• 4«  41 

«Mil ka m$l.f> par 4#n fS» ra« aafc» *«a *4k   ^ l.f.L.  a»« m        «fa* 4a» 

fat a*i^i*a4 »àiiaai «a ai4k 17* l.f I    ("» W~a»h 

fha ?raa>*»í44»n ^«Ba^i4y ^11   a* %m f®lla<«t 

Til l.P.l. 

ÍBala* '^Pwayá»    K4 

Wj*.9m f./yaa# 

»Of «MJ f./M»ar 



•fu- 

tili t» 

, I« %m 

Ni 

Hi «•ni** «in t» 

«in t» n< 

m 

lUMa per /•*# 

kill 

> «•B>l*4t*U«« «* «ft» 

ftfvt «KM fmem •# 

»«« *n 

rnìrWt ili licite 



T 
-fl?- 

(llMlM   I ) 

- wmmmcr, ammmrnm, yttrvmm 

 ofeua  
*• p*pmr tmmlym** «JM • t««i««iM -**tr M MM M*I*4 Ifil-lflt. 

•fttttfcai te ih« pMir 

Tfc« «M4jF*i«   in*ie*tM «M>*  f.r*ihi.r MWwrt« MM»««* •• »HO iilhn  t* 

IJÜ.     î» vi«w vif  «M   tftptif &MJ* **Ma*« thi»  repvwMiitft,   il  Wewwt— IM«« 

MM e«**«fjr 4»v»l«>p t—omreh M¿ p«>Uei«« MM« mil Muntftin «   «»tu»«* t.? «é »ài«« 

• NlNlMt •# Mt« pvéwsU im  M Mtp»rt«4. 

**>** MM ***** p«ri*é,  *m*w**im* s# OTT f«*tUit«» IMNM^ 4*? (ffw* 

1%«C ««M «• êêtioo «•••),    m« iMMttNti« m<»r»4»«4 from f Y %% W •# &m* 

»»••WM«, *•»• ••• •• •»•**•* i* MM •*•• faritii»»* f»« ilê,«) 

liv* »Mlie***«! itogli tot  iñtmmititi M  «à« f«tu#«, 

*•»•*»<=»* m MM r««r< *« s«« MM«14 M»i«*U,r M •ff»e««i in m^n, m 

*• wtltipljr MM e**U«  fcr««*!*«      1** ".mmmmia.m »t jtMnpMrti •• «4»«¿4 M in» 

•ff*e1ivi*«aii «  u* e«n«ttry*4 «»il, 

Ä« f»«•#>•••   »f MM fwiilit«»  utéwMtry fcfv*  aee«»nMi«4 MM  inrrtMi  M MI 

*Mp*i<M «Mf   M  MM eeaiim y—1«,  f*Mtil*n®« »ill   M «ppi}«* M «MMTAA»    UM 

MM«*ll«ti.M« ,9f « trip!« ^r^nifu »iwt «m *• tiwiiMl     UM IíM ## MM 

é»*4 •*** MM m^im «f «f*MMti<» mtro«M   mmmèmllf t—aiH» 

Wfiiiitmr tM*»M» «ffMtaé all»  i nil 

•f • «»Mèi« rvtfttwt« f*»4 for «r»4i«,   kn  »à« eaminc /••»• 
H 

tot  WMHitt mtfm*% MA«  M; *k«  Ur\*r *p 1   min)   » 

MM f«rliU»«r Hlli«| prie«, «M   minime.     TW MM *••.*! UM; « 

MÉkM*M   MM  M«4  »f  MMtftMIkM;  Mu*   pmihtj. 

»il 






