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Like others living beings, the vegetals need food. The
substances and/or products that provides essential nutrients to the
vegetal growth and productivity are called fertilizers.

The components of the fertilizers can be listed in three
fundamental categories: primary macronutrients [nitrogen (N),
phosphorus (P) and potassium (K)]; secondary macronutrients
[calcium (Ca), sulphur (S), and magnesium (Mg)] and the
micronutrients [boron (B), chlorine (Cl), cobalt (Co), copper (Cu),
iron (Fe), manganese (Mn), molybdenum (Mo) and zinc (Zn)].
While the macronutrients, especially the primary, are used in
greater proportions, in the order of kilogrames per hectare, the
micronutrients, as indicates, are measured by grams per hectare.

Since men start to cultivate plants, observed that some
additions, as grinded bones, living beings excrements and wood
ashes are excellent auxiliaries in the agricultural production,
although there weren't, until the XVI1I1 century, any kind of secure
research.

There are historical registers showing that systematic use
of calcinated bones (basically calcium phosphate) as agricultural
fertilizer started in the XVIII century (1770) in Sheffield and
Y orkshire in England. Later, in France (Thiers and Puy-de-Déme)
and in Germany (Solingen), were used animals bones with the
same purpose, but without previous grinding.(UNIDO 1980)

In the XI1X century (1820), in England, besides the huge
protests of German Justus VVon Liebig, considered the father of the
agricultural chemistry, started the importation of human skeletons
from the Napoleonic wars, and even, from old cemeteries and
catacombs. At the same age in France was discovered that
calcinated animal bones(dark animal), were excellent as fertilizer
in vegetables.

Meanwhile, the Incas, before the arrival of the Spaniards,
used the guano (from huano, excrement in quichua language) as
fertilizer; the same is made of excrement and residues of fishes
and marine birds, transformed under dry climate in the coast
island, as in Peru. Guano's contains 16% to 25% of urea and
ammoniac; 16% to 20% of calcium phosphate and ammonia, and
until 9% of sodium and potassium sulphate. Since 1860, guano
started to be treated with sulphuric acid, with the objective to
made it more avaliable in phosphorus for the agricultural use.

So it's possible to say, that the fertilizer industry had
begun with guano and grinding bones, growing, particularly in
Europe, at the half of X1X century, with the solubilisation of these
raw materials with sulphuric acid.

Nitrogen used as fertilizer (before the discover of it's
fixation from atmospheric air) had as principal source the sodium
nitrate, abundant in Chile. The ammonium sulphate was a
subproduct of the coal process. Another sources of nitrogen,
although expensive, are the potassium and the ammonium nitrate.
The other alternative is the calcium nitrate, that presents one
advantage, because it's make more permeable the sail.

The potassium fertilizers are constituted by potassium
chloride and sulphate, practically a monopoly of Germany, until
the WWI. Since then, new mineral deposits, of this elements, were
discovered, plus new methods were used to obtain it, as the
burning of certain algas of the Pacific coast, recovery of certain
gases form the chimneys of certain foundries and the utilization of
certain metal slags.

From the three macronutrients (N, P and K), only
phosphorus is obligationally obtained towards pre-existent
sources, by mining them. The nitrogen can be obtained by fixation
of atmospheric air. The potassium can be obtained from
controlled crystallization of brines.

The phosphate rocks containing apatite (tricalcium
phosphate) are the principal natural source of phosphorus, but to
recover this element, from them, is necessary to change the
original structure. This modification can be made by humid or dry
process, liberating phosphorus for further applications.In the
humid process, the phosphate rock (traditional name of the
phosphatic concentrate) is initially attacked by inorganic acids -
mainly the sulphuric acid - resulting in phosphoric acid and, from
this latter, producing triple superphosphate (TSP) and ammonium
phosphates (MAP and DAP), these two latter through reaction
with ammonia. The dry process uses as soluble route the thermic
treatment. The fusion of phosphatic concentrates in hot slags
resulting from the production of iron aloys, for example, followed
by a quick refrigeration (quenching), originated the fused
thermophosphate, that is an excellent phosphate fertilizer.

In terms of consumption of N-P-K Latin America
represents 7.9% of the world consumption, according to the last
available data (year 1998); being included in [bero-America the
consumption of Spain this number arises at 9.5%.

According to the economic blocks, the following
distribution exists (to see Table 1) of the world consumption of
fertilizers, measured in thousands of tons of nutrients (N-P-K),
regarding the year 1998.

Table 1- Consummate World of Fertilizers
for Economic Blocks.

Economic block ~ Consumption in 10° t

of nutritious Participation
Socidist Asia 35,437 26.3%
North America 22,921 17.0%
South Asia 20,244 15.0%
Western Europe 17,998 13.3%
Latin America 10,673 7.9%
East Asia 8,939 6.6%
West Asia 5,592 4.1%
Ex-URSS 4,205 3.1%
Central Europe 3,554 2.6%
Oceania 2,911 2.2%
Africa 2,550 1.9%

TOTAL WORLD 135,024 100.0%

Reference: IFA apud ANDA.

Inside of ibero-America the statistics shows Brazil (4™
world place), Spain (12™ world place) and Mexico (20" world
place) as the largest consumers of fertilizers being responsible,
respectively, for 4.1%, 1.6% and 1.1% of the world consumption.

In terms of Brazil it deserves to be pointed out that the
relationship N: P: K is 1: 1.48: 1.72, while the world relationship
is 1: 0.40: 0.27. Thereisin Brazil a great relative consumption of
phophorus and potassium, when compared its consumptions with
the world average.

In Spain that relationship is 1: 0.52: 0.42, enhancing a
variation above the average, although not very expressive, in the



phophorus and potassium consumption.

With relationship to Mexico the relationship is 1: 0.24:
0.13 demonstrating a larger relative consumption of nitrogen and a
tiny phophorus and potassium consumption, with relationship to
the world average. The different relationships of consumption of
N-P-K not just say respect to the soil type and climate of an area,
as, still, to the crop type to which the fertilizer is destined.

For a consumption of N-P-K in the amount of 10,673
tons (Latin America), Brazil and Mexico together sums 6,948
tons, or around, 65% of the total consume. Spain aready
consumes about 12% of the fertilizers used in Western Europe.

The others Ibero-American countries, including
Portugal, have smaller participation in the consumption of
fertilizers. The Table 2, to proceed, shows that other countries out
of Ibero-America, in spite of many times to possess inferior
territorial extension to the one of Ibero-American countries, they
have alarger consumption of fertilizers.

Table 2 - World consumption of fertilizers by Countries.

Country Consumption in
10%t of nutrients Participation
China 33,709 24.9%
United States 20,203 15.0%
India 16,195 12.0%
Brazil 5,492 4.1%
France 4,989 3.7%
Germany 2,857 2.1%
Canada 2,718 2.0%
Pakistan 2,659 2.0%
United Kingdom 2,316 1.7%
Indonesia 2,258 1.7%
Australia 2,184 1.6%
Spain 2,171 1.6%
Turkey 1,825 1.4%
Italy 1,815 1.3%
Poland 1,604 1.2%
Russian Federation 1,550 1.1%
Vietnam 1,544 1.1%
Japan 1,505 1.1%
Thailand 1,479 1.1%
Mexico 1,456 1.1%
Others 24,495 18.2%
TOTAL 135,024 100.0%

Reference: IFA apud ANDA.

If in the world production will be considered some raw
materials and intermediate products for the production of
fertilizers, such as ammonia, sulphur, sulphuric acid, phosphate
rock and potassium, few countries of Ibero-America reach
percentage that allows its exclusion of the genera title of
"Others". The Table 3, to proceed, supplies the data on the subject,
considering the statistical ones more recent (year 1998).

Table 3 - Participation of |bero-America countriesin the
production of raw materials and intermediate products for the production

of fertilizers.

Producers
World Brazil Chile Mexico Spain

Products Production Production Production Production Production

n10%t [% [In10*t[% [In10°t [% In10’t | % In10°t [ %

Ammonia (1) 104,943 | 100 949 [ 0.9 1,449 | 1.4

Elementary 39,815 | 100 - - 922 | 2.3

Sulphur (2)

Sulphuric 155,108 | 100 | 4,506 | 2.9 | 2900 [ 19 | 4221 |27 | 294 | 19
Acid (3)

Phosphate 137,895 | 100 | 4,421 | 3.2

Rock (4)

Potassum (5) | 25470 | 100 | 315 1.2

Reference: IFA apud ANDA.

(1) - Mesasured intons of N

(2) - Measuredintonsof S

(3) - Measured in tons of H,SO,

(4) - Measured in tons of phosphatic concentrate
(5) - Measured in tons of K,O

It still deserves prominence the production of sodium
nitrate, in Chile, with total annual about 1 million metric tons and
used as source of N, although of more restricted application due to
the possibility of soil lixiviation.

It is obvious that the local absence of natural resources,
compatible with the production of fertilizers, it interferes in the
capacity of internal production of the same ones. The consumption
restriction, even so, it is more determined by the largest or smaller
agricultural expression and by the economic capacity of the
countries.

Also of course the local production, when possible,
alows a decrease of the use of strong money in the import of
fertilizers.

This way, the first stage of a national program of
fertilizers should be the geological knowledgement of the
available resources, being followed the evaluation of the existent
infrastructure that will interfere in the costs of the product and it
can define advantages and disadvantages of the binomial
production versus import.

In Brazil, for example, the production of phosphatic
concentrates, starting from apatitic ore, contained in alkaline
chimneys, is usually more expensive than the obtaining of
concentrates starting from phosphorites (for example U. S. A. and
North Africa).

Considering, however, that locations of the Brazilian
deposits are close to the domestic agricultural border, becomes
viableits use, besides for using national technology.

The imported product, although cheap in the origin, it
joins not only the international marine freight, as, still, the port
costs of import, besides the land freight until the use places inside
the country.

The determination of the viability of a mining
explotation depends therefore of local conditions that need study
case by case.

BIBLIOGRAPHY

1. A INDUSTRIA DE FERTILIZANTES FOSFATADOS NO
BRASIL. S&o Paulo: IBRAFOS. 1991. 44p.

2. ALBUQUERQUE, G.A.S.C. Interiorizagcdo da indUstria de
fertilizantes. In: ENCONTRO NACIONAL DE
ROCHA FOSFATICA, 1, 1979, Brasilia Anais ...
Brasilia: IBRAFOS, 1979. p. 53 - 67.

3. ALBUQUERQUE, G.A.S.C., GIANNERINI, J.F. Aspectos da



industria de rocha fosfética no Brasil. Mineragdo e
Metalurgia, Rio de Janeiro, v.43, n.416, p.10-5, dez.
1979.

4. ALBUQUERQUE, G.A.S.C., GIANNERINI, J.F. Outlook of
the phosphate rock industry in Brazl. 2 ed. S&o Paulo:
IBRAFOS, 1980.

5. ALBUQUERQUE, G.A.S.C., GIANNERINI, J.F. Novas &reas
de pes-quisa de fosfato no Brasil. In: ENCONTRO
NACIONAL DE ROCHA FOSFATICA, 2, 1981,
Brasilia. Anais ... Brasilia IBRAFOS, 1981. p. 109-
121.

6. ALBUQUERQUE, G.A.S.C., A producdo de fosfato no Brasil:
uma apreciacdo histérica das condicionantes
envolvidas. S&0 Paulo, 1995. 142 p. Dissertagdo
(Mestrado) - Escola Politécnica, Universidade de S&o
Paulo.

7. ANDERY, P.A. Concentracdo de apatita do carbonatito de
Jacupiranga, Estado de S8o Paulo. Cétedra 33: Lavra
de Minas e Tratamento de Minerais. S8o Paulo: [s.n.].
1967.

8. ANDERY, P.A. Flotation of phosphate containing materials.
Int. Cl. 209-167. U.S. 3, 403, 783. October 1, 1968.

9. ANDRADE, JE.P,, €t a. A industria de fertilizantes, Rio de
Janeiro; BNDES, 1996.

10. ANUARIO ESTATISTICO SETOR DE FERTILIZANTES.
S&o Paulo: ANDA. 1979-98.

11. BRASIL MINERAL. Sdo Paulo: Signus, Edicion Especia en
Espariol, may. 1998.

12. CARMO, A.JB. Tecnologia e competitividade na industria
brasileira de fertilizantes fosfatados. Séo Paulo: 1994.
223p. Tese (Doutorado em Economia). FEA/USP.

13. CENTRO DE PESQUISA E DESENVOLVIMENTO. Manual
econdmico da industria quimica. 6% ed. Camacari, BA.
CEPED, 1997-1999.

14. ESTEBAN, F. S., SINTONI, A. Beneficiamento de rochas
fosfaticas. In. ENCONTRO NACIONAL DE
ROCHAS FOSFATICAS, 1, 1979, Brasilia. Anais...
Brasilia: IBRAFOS, 1979. p.180-194.

15. EVANS, W.H. "How Fosforita Olinda S.A. process brazilian
phosphate”. Engineering and Mining Journal, (New
York): Mac Graw-Hill, v. 160, n. 5, p. 86-93. maio
1959.

16. FELICISSIMO Jr. J. Histérico de Ipanema, In: 111 SIMPOSIO
DE MINERACAO GEOLOGIA E METALURGIA, 3.
S0 Paulo: Centro Moraes Rego. n, 38, p. 49-66. 1976

17. HANDBOOK ON PHOSPHATE FERTILIZATION. Paris:
ISMA, 1982. 210 p.

18. KULAIF, Y. A nova configuracdo de industria de fertilizantes
fosfatados no Brasil. S&o Paulo, 1997. 220 p.
Dissertacdo (Mestrado) - Escola Politécnica,
Universidade de S&o Paulo.

19. LEAL FILHO, L.S,, DAMASCENO, E.C., CHAVES, A.P. A
evolucdo do beneficiamento de rocha fosfatica no

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32

Brasil. Cadernos IG/UNICAMP, v. 3, n. 2, p. 96-108,
1993.

MELCHER, G.C. Nota sobre o distrito Alcalino de
Jacupiranga, Estado de S8o Paulo. Rio de Janeiro:
DNPM, 1954. 20p. (Notas Preliminares e Estudos;
84).

. MELCHER, G.C. O Carbonatito de Jacupiranga. S&o Paulo:
FFCLUSP, 1965. 73p. (Boletim; 282).

MENDES,C.M., OLIVEIRA, L.T., SILVEIRA, I.L.
Termofosfato magnesiano: uma alternativa adequada a
agricultura brasileira. Mensa-gem Econdmica, Belo
Horizonte, n. 301, pag. 32-34. 1985.

PEREIRA, N.M. Fosforito no Nordeste: Curso de Pés-
graduacdo da Cadeira Recursos Minerais do Brasil 11.
S&o Paulo: EPUSP, 1970.

PETROFERTIL/COPPE-UFRJ. A oferta de alimentos e a
demanda de fertilizantes na defini¢éo de uma politica
de desenvolvimento sustentavel: relatdrio executivo.
Rio de Janeiro: [s.n., s.d.]. 32p.

PINAZZA, L.A., ARAUJO, N.B. Agricultura na virada do
Séeulo XX: visdo de agribusiness. Sao Paulo: Globo,
1993.

PINHEIRO, H.M. Sulfato ferroso e amido como reagentes
topoquimicos, inativadores de ganga calcarea, na
concentracgéo da fluorita, pela flutuagao-com-espuma.
S&o Carlos, 1956. 164p. Tese (Livre Docén-cia).
Escola de Engenharia de Sao Carlos, Universidade de
Sao Paulo.

PLANO Nacional de Fertilizantes e Calcério Agricola
(PNFCA): CDE, 1974.

RAPPEL, E., LOIOLA, E. Estudo da competitividade da
indistria brasileira: competitividade da indUstria de
fertilizantes. Campinas; MCT/FINEP, 1993. 75p.

SILVA, G.A. Termofosfatos. In: ENCONTRO NACIONAL
DE ROCHA  FOSFATICA,1,1979, Brasilia,
Anais...Brasilia: IBRAFOS, 1979. p. 36-44

TELLES, A.F.N. A indUstria de fertilizantes quimicos no
Brasil. Sdo Paulo: FGV, 1991. 208p. Tese (Mestrado
em Administragdo), Escola de Administracdo de
Empresas de Sdo Paulo da Fundagdo Getulio Vargas,
1991.

UNITED NATIONS INDUSTRIAL DEVELOPMENT
ORGANIZATION. Fertilizer Manual. Viena: Unido,
1980. (Development and Transfer of Technology
Series; 13).

. VASCONCELLOS, F.M. O papel da regi&o Norte-Nordeste.
In: PAINEL ROCHA FOSFATICA NACIONAL E
FERTILIZANTES FOSFATADOS:
CONTRIBUICAO DAS EMPRESAS PRIVADAS.
ENCONTRO NACIONAL DE ROCHA
FOSFATICA, 2, 1981, Brasilia. Anais..Brasilia
IBRAFOS, 1981. p. 57-60.



