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WORL~D SUPPLIES O 0ri~Pi~r FERTILIZ~E; 

J John R. Douglas, Jr., and E. A. Harre 

Introduction
 

In any stud: of the fertilizer Industry the phosphate portion must 

take a predominant place. It was from the phosphaite industry that the fertil­

izer "ndustry as we know it today developed. The industry began with the use 

of sulfuric acid to acidulate bpnes to make phos-phorus; more available and has 

evolved into an induntry vital to the world's welfare. 

Elemental phosphorus was disr-overed in 1669 by Hennig Brandt of 

Hamburg, Germany. As was the case with most rhemists of his day, he tried to 

keep this discovery a secret, but other chemists -,.on found out how to make 

phosphorus and discovered i.t in many chemical combinations. They also found 

that phosphorus is an essential element for every living cell of both plants 

and animals.I 

Over a hundred years later, Sir Thomas Malthus brought forth his
 

theory that overpopulation and mass starvation were inevitable. Since that
 

time we have continued to hcar this concept. Dire forebodings, at times, have
 

bordered on complete defeatism. Yet today, more than a century and a half
 

later, the world is feeding its people--in many cases, much better than before.
 

The Malthusian theory has been proven wrong for several reasons.
 

New productive lands have been brought into agricultural production, new varie­

ties of crops have been discovered, new methods of cultivation have been
 

developed, vast acreages have been irrigated, and the use of fertilizers ha
 

prevented our soils from becoming depleted and nonproductive as envisioned by
 

Malthus.
 

All of these factors, with fertilizer in the forefront, have combined
 

to keep food production in developed nations in step with population increases.
 

In fact, world food production per capita has increased over 1953-57 levels.
 

In the developing regions, however, per capita food production 
is decreasing.2
 

The increased population pressures on the food supplies in these areas challenge
 

the world fertilizer industry to continue its technological achievements and
 

further expand its production in order to maintain per capita food production
 

throughout the world.
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This paper deals with phot;phate fertilizers--an essential part of 

any plan to increase world food production. It will delve into the short­

range supply and demand situation for phosphates and into sorre of the probable
 

short-range trends in the product mix of the phos;phnte industry. Phosphate
 

rock, the basin of all phosphate fertilizern, also in discussed. 

World Trends in Pho'sphate Fertilizer; 

To explore the future demnnd for phosphatic fertilizer on a world­

wide basis, a look should be taken at past and present trends in the use of 

phosphates in the various regions of the world. 

In 1955 more than 7.5 million tons ot P2 0 5 was consumed as fertil­

izer. Over 5 million tons of this was used in Western Europe and North America 

and over 7 million tons was used in the more deieloped areas. Only 400,000 tons 

was used in the countries which we designate as developing countries.
 

Use of P205 has increased in every area of the world. On an absolute 

basis, the big increase has been in the developed areas. In 1965 these areas 

used over 12 million tons of P2 O5--an increase of almost 5 million tons. It is 

significant that almost 1-1/2 million tons of this increase was accomplished 

in the countries of Western Europe where agricult-re is most intensive. In 

North"America the total increase during this period was 1.1 million tons of 

P205. In Eastern Europe the increase amounted to 1.6 million tons.
 

The developing countries showed an increase oi 1.5 million tons in
 

this 10-year period.3 Table 1 shows the increases that have occurred in P205
 

consumption between 1955 end 1965 and the estimated 1970 consumption. Much
 

has been made of the percentage increases in P205 consumption in the developing
 

countries--an increase of well over 100 percent. These increases must be
 

viewed, however, in terms of absolute figures if a supply-demand balance for
 

future years Is to be obtained through proper planning.
 

Many have pointed out that in the period 1960 through 1965 the rate
 

of increase has been considerably higher than the rate during the previous
 

5 years. Some have suggested that this recent increased rate of consumption
 

can be extrapolated indefinitely, or for at least 10 or 15 years. Very few
 

market analysts, however, are truly expecting such an occurrence. It is possible;
 

it is to be hoped for; it is even quite probable in the short-run. But can we
 

expect such increases to occur consistently over a long period? Have we reached
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a "mi-llennitum" In which worldwide political and economic stability is nufficient 

for a rapid and uninterrupted growth? 

Some researchers have contended that most of the recent increase in 

fertilizer u!;e in developing nations hos been more n function of foreign aid 

programs than (of a truly effective demand. If thin is the case, then further 

expansion of the fertlizer market in the;e developing nntitons might well depend 

upon further expansion of foreign aid programs. Will the developed nations be 

able, and wi].ling, to continue increasing these programs involving fertilizere? 

This may well be the most important question in making forecasts of future demand 

for fertilizers. 

Demand for Phosphatic Fertilizers 

Within the past 2 or 3 years we have seen various and sundry estimates
 

of "requirements for," "need for," and "demand for" fertilizers of all types. 

Estimates have varied widely--some apparently based upon straight-line projec­

tions of past trends, others based ipon other types of projections. Tremendous 

increases in "requirements for" and "need for" fertilizers have been indicated. 

have been bounded by such parameters
These estimates as they were made fen-ral-y 

and under such assumptions ns to make cu,, h of them accurate if taken strictly 

within context.
 

Several estimaltes have been mode of fertilizer "requirements." These 

con­estimates have assuned tit, wri-Id p,,pu-ltion will continue to expand at a 

sistent rate. They are nim limiteri by the assumption that world population 

mnintain a nijnimtun diet. One projection of thiswill "need" so much food L, 

type, by Mr. L. J. Carpentier, predicts that by 1970 plant nutrient require­
4
 

ments in developing countries alone will be 
about. 4.0 million tons of P205.
 

Mr. Anthony E. Cascino of IMC has set a 1980 goal for total world "requirements"
 

of over 113 million tons including N, P205, and K20.
5 FAO has quoted a suggested
 

"need" of 53 million metric tons by 1970 and 80 million metric tons by 1980.6
 

19148-1963 growth rate of world fertilizer consumption, made by
Extrapolations of 

Ewell, indicate that 100 million tons of plant nutrients will be used by 1980, 

with 25 million metric tons being P205. 

Many other estimates of "requirements" or "needs" have been made. 

Among the latter are those made by TVA in a study entitled "Estimated World 
18
 

Fertilizer Production Capacity as Related to Future Needs." In this estimate
 



the world "requirement;,s" by 1.97f0 will exceed 6Y mi liU n metri.c tons of plant 

nutrients. N) brea~dnwn wan made on how much of thin would be phosphates. 

In contrast to this lnrge number of studies of "needn" and "require­

ments" few projections have been mrle of actual coniuwriptiofn -f fertilizers by 

1970. Dr. Russell Cnlpmnn of The nbm Iphur Institute has made what in considered 

to be the bent nppronch to answering thin quer;tinn. Of course, Dr. Coleman 

also had to make certa.in as;umptions as to the sLability of the overall. polit­

ical and economic picture. His estimntes also Include the thinking of many of 

the worldwide leaders of the fertilier industry. His projections of probable 

actual consumption of fertilizer, as indicated in Table i, fall well below the 

estimates bned on "requirements" and "needs." The, are far above anything the 

world has seen in the past. For example, phosphorus will increase almost 50 

percent by 1970. These projections indicate consumption of approximately 57 

million metric tons of plant nutrients by 1970 an contrasted with the 1964 use 

of 37 million metric tons. Projected use of phosphate as fertilizer exceeds 

18 million metric tons as contrasted with 12.6 million metric tons in 1964. 

Also to be noted in the fact that these figures exclude Albania, Mainland China, 

and the other Communist countries of Asia for which statistics are not available. 9 

Regardless of the type of estimate used, one thing becomes clear in 

any study of the phosphatic fertilizer market--this market is expanding. It is 

growing more rapidly than is the total rate of industrial expansion and it can 

be expected to do so for many years. As will be pointed out later, tremendous 

expansions in productive capacity for phosphates are already under way. Most 

analysts expect that probable expansions in the demand for phosphatic fertil­

izer, along with that for the other plant nutrients, will be of such magnitude 

as to prevent a major oversupply situation for any extended period of time. 

At the same time, The total phosphate industry of the world may operate at less 

than full capacity for short periods as the rapid buildup of productive 

facilities continues.
 

For the United States, projections of fertilizer use have seen many
 

different approaches. Each has been based upon different evaluations of our
 

national policy toward crop production and our economic stability and well­

being. Some have even been based upon predicted weather conditions.
 

http:certa.in


Lo;t fall 10 lending figures In the fertilizer industry were asked 
to make their individunl. projectinns of the total U. n. consunption of N, 
P20 9 , and K20 through 1980. 0Figure I Is the result of this survey and shows 
actual 196h consumption by regions and the expected incret;es for 1970 nnd 1980. 
Some of these "experts" included the result; of n complircnted statistical 
analysis; oLhers admittedl y took a "hnrsrbncR approach." Without exception,
 
however, it was the npinion 
of this pane, that P2_09 ennsumpt:ion would continue 
to increase in nil, areas of the U. S., with the largest Increases in the East
 
North Central and West North Central 
states. The 19(0 projections shown on the 
chart are straight-.ine interpolations; however, several members theof panel
 
expected larger increases in the period 
 1965 through 1970 than between 1970 and 
1980. They did not Indicate how much larger or what percent of the total 

increase would occur between now and 1970.
 

The worldwide demand for phosphate fertilizer can be expected to
 
increase rapidly between and a major
now 1970. Barring catastrophe, there should 
be about a 4O percent increase in the total phosphate fertilizer market between
 
1965 and 1970. A majority of this increased use will occur 
in the developed
 
countries where actual consmunption will be about equal to needs capacityand will 
exist to produce the necessary fertilizers. "Needs" will be in thenot met 


developing countries.
 

The capability should exist by 
 the as1970 in developing countries a 
whole to produce in the range of Dr. 
Coleman's projected use. This, however,
 

does not tell the true story. Future capacity in the developing countries is
 
planned for very few of these countries, while others have 
no plans for pro­
duction of any kind. It may be possible to build P205 plants more economically
 
in some undeveloped countries. However, in others the P205 
may be imported more
 
economically. 
It is certain that many of the developing countries will need to
 
continue importing finished fertilizer products to keep abreast of their
 
expanding populations if no additional facilities 
are provided.
 

What remains is to make rapid adjustments in the developing countries
 
through an education program that will encourage the use of 
fertilizers up to
 
a level approaching needs and 
thus exceeding the 1970 projected use. The world
 
fertilizer industry is ready, willing, and able 
to assist the developing nations
 



in nir, ,in-, !,hni r fnrl-. li ',r rnquii r , nt.n. 'l'lr, -upply rf fert.I 1.izor enn be 

tade nvnin1 bf -- f [n I, i ve doin iind mi . hbo rrerited. 

Suppl y (, F Plio :;lhn I.]i Fe r I.i I i ve 1%1 

.I'Ii Hir, vri1l I vi rwponint., the :,ppl. ni de of ph1-4phri, C fertilizers 

appeir; V be pto r :; n,", Illy. 'rIle, m'n.I oyf tlI r,,nrr --ospecia ly 

amongr thr' ilevn lopinlg n.I. i(,n;--dr) i1,d. h ve (,lI, cn ly', n,,r plnnned copacity for 

suppl.yinf, the rn(li '' I n, , ofd p1,iii l mote r i;. ],r r som-)i-le of these, it 

may be econoni itl I.y unwi !;n to pl.-ri for prulticl,tion norI 1 i e. Offt;etting these 

nations where suippl.y is exprted to be h:'hinr,, i,herr ro other arennr; of the 

world whi ch have th,, (' ipn it i , (In] i -in pin : for n0d lit,i o nn 1. en poe Ity whi ch 

shoul.d be ;ppl.y demnind for plhmospht i cri1 

areas. 

Bof re we look nt, the prnduot mix (of fi.nhihed phophntie fertilizers, 

a brief review of the .supply pitcture for pho:;phn te roek is necessary, because 

this raw mnterinl is the bn.i.s of the entire industry. 

IDuring the potir 10 yenr.s; world production of phos-phnte rock has in­

creased nt plhennionna1 rneeo. The I )1-59 averafe worl.d pl'o(luetion was estimated 

at only 3) miJ.li(n ireeLii' tur,:. 1W 1()('li thlis hod gr(,wn to nppr(oximntely 59 

mili.on metri.e to-ns . Th.Pie lUnited otnie. durin. , thi-r; periol supplied approxi­

mately 40 percent of the tal mnr]et; Africa, 25 percent; 9nd Russin, between 

16 and 22 percent. in l.(11ti these three nrens s.ulplied 8Q percent of the world 

production of phosphate rock. Other nrena;, ;uch n!- the Pacific Islands, the 

Near East;, anrid the Connumnint Far East, have supplied the remainder. Table 2 

indientes regioni produit i.on of phosphnte rock f(,r the past 5 years and 

estimated produc tion or .970. 

Voriour.; s.-timnt;es have been maide of the probable demand for phosphate 

rock by 1.9'0. Thes.e c,timates hove ranged all the way from '70 to 90 million 
12 

metric tons. Even if the higher fi.ure of 90 mill:ion metric tons is required, 

it appears, from our limited survey of the phosphate rock Lndustry, that the 

world producers have firm plans to supply this amount of material. 

bi nI tho 0 i lorr; in the deficit 

U. S. producers of phosphate rock in 1965 had productive capacity 

approximating 2"[ mill.ion metric tons. Additional capacity exceeding 10 million 

metric tons is tunder development. rT iis 10 mi].].ion metric ton figure does not 

include at ].east one project whl.ch has been announced without giving a capacity 



figure. Thus, by 10OO the United States alone wi1l nnve capacity to produce 

almost as much phosphate rock an wans used by the entlre world in 1.960. 

Table A is a listing of the U. S. phosphate rock producers, their capacitibs, 

and announced future plans. 

The nntions, of North Africn which have ample r'cnerves of phosphate 

rock have cuntinually increased productive capacity of there mines for the 

past 10 years, Reported plans indicat,e furhher expansinn, perhaps at an in­

creasing rate. Mnrocco expects to i ncrease capacity by at least I million tons 

per year each year through 19YO. Israel, Jordan, Tunisia, and Senegal have each 

announced increases in future production and shipment of phosphate rock to the 

world markets. Africa aLmost certainly will provide n minimum of 20 million
 

tons of rock per year by 1970, with a clear possibility of reaching 25 million 

tons.
 

Russia is estimated to have produced 13 million metric tons of phos­

phate rock in 196h. Many reports indicate that a larger proportion of Russia's 

total resources is to be devoted to agriculture and it has been reported that 

annual production of their Kale rock will reach 14-1/2 million metric tons. 

Additional production is planned at Kingissepp and Dzhanatass; thus, Russian 

production by 19YO could well reach 25 million metric tons. 

In addition to these three major sources of phosphate rock there may 

well be other expansions by 1970. Frequently we hear rumors of special study
 

groups investigating the possibilities of opening mines in completely new areas
 

or expanding mines in areas where small amounts of rock are already being pro­

duced. Among these possibilities for new or increased production are projects 

in Australia, Peru, Colombia, Brazil, Spanish Sahara, France, Turkey, India, and 

China. Most certainly we have overlooked some in this list, and it is just as 

certain that there are others gbing on which have not been reported. It is 

known that there are phosphate deposits over much of the earth's surface. Find­

ing phosphate is not a difficult job. Finding phosphate in sufficient quantity 

and of a-quality that can be used--and in a feasible location--is a different
 

story. With the advance of technology in the phosphatic fertilizer industry,
 

however, it becomes increasingly clear that the world need not fear a shortage
 

of total phosphate reserves in our lifetime nor in the lifetime of our grand­

children. Table 3 gives an indication of the known phosphate rock reserves.
 



In a recont tudy of estimated world fertilizer pruduct.ive capacity
 

and its relationship to future needs, It wn found t;hat at the end of 1965 the
 
world phosphate fertilizer industry had a enpnlty to produce almnst 18 million
8 
metric tons of P2O5. Planned additionr which will prnhnbi.y be in operation
 

well beforp 19'0 are indicated to be in the rnnge of million metric tons,
 

excluding targets set by Isr;:ia and Mninland China. 
 rf we include these targets,
 

productive cnpacity could reach well over 31 million mtrLc tons of P205 by 1970.13 
Table 4 shows thre actual world production of P2 05 in 1965, estimated capacity in 
1965, and total announced capacity by 1970. Of course, a portion of this P205 

capacity will be required for indusrial uses. Currently an estimated 18-20
 

percent of all phosphnrus produced iQ being used for industrial purposes. This
 

indicates a probable world industrial use approaching 3 million metric tons of 

P205- By 1.97O indutrinl uses will probably increase to something i.n the range 
of 4 to 5 million metric tons of P20q;. There should be in the range of 26 to 27
 

million metric tons of P205 productive capacity available for fertilizer use by
 

or before 197014
 

Much of thin capacity will be located far from the area in which it
 

probably will be used. In many nations--especially among the developing nations-­

there will still be shortnges. As long as these shnrtngen exist within many
 

different countries, 
the world phosphate industry can expect to nee additional
 

planning being done to determine if additional facilities should be installed.
 

Product Mix of Finished Fertilizer Products
 

Review of the demand situation has shown the need for large increases 

in production of finished phosphate fertilizers by 1970. It is also clear that 

sufficient phosphate rock can be made available to supply any foreseeable in­

crease in demand during this period of time. The next logical, step is to deter-*
 

mine what types of products will be demanded and what type of plant complex 
can
 

as
be expected. The answers now are not quite clear. Specific trends have
 

developed and are developing. Few of these trends, however, indicate quanti­

tatively the exact place of each component of the world's product mix for
 

phosphatic fertilizers.
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11r.nds in p roduc L.ion fac:i] i Lies for the Jnitl r Statoes ar.- clar. r 
than h.:y are for lhe world in general. llowever, these trends cannot be taken 

as guidelines for the rest of the world becauoe th-y are brought about by 
economic pr.oisures of diff-rent raw materials, production facilitier, and dis­

tribLtlon channels. Since the picture on product 
mix of finishad phosphatic 

fertilizers for the wrkLd is not a clear as that for North milerica, the major 

portion of what We shul.! cover will be of necessity related to the United States 

and Canada. 

During the past 15 years there has been a consistent shift in the U. S. 
to use of phosphate in multinutrient and nmixeu fertilizr materials instead of
 

straight materials for direct application. This trend has been accentuated by
 
the recent development of the d:iarsnoniun phosphate industry and its relation­

ship to bulk blending. We fully expect this trend to continue during the next
 

5 years. Figure 2 
 shows the amount of P2 0 5 being consumed in mixtures and in 

straight materials in the United States. 

Everyone would like to know how much material has been sold in bulk 
versus materials sold as bagged mixed fertilizer. In short, what is the growth 

rate for bulk blending? While we do not know precisely how much material is 
being handled by bulk MLenders, the amount of material that is shipped to retail 

dealers in bulk forni indicates that this growth has been exceptionally rapid, as 
shown in Table 5. This trend can be expected to continue through 1970, at least 

in the United States. There is little evidence, however, that this type of 

production and distribution pattern has any great value in most other countries 

of the world--at least, not under present conditions. 

Liquid fertilizers are expected to continue to increase in importance 

as a method of fertil.izer distribution in North America. Liquid materials and 
the numbers of liquid plants, as shown in Table 5, have grown steadily even with 

the much more rapid growth in bulk blending. Liquids lend themselves well to 
the large farm units that are prevalent in the U. S. and they can be easily in­
tegrated into farming systems that are already based around the application of 

nitrogen solutions ns side dressing. The past problems of low analysis may have 

slowed the overall growth of liquids, but it ipp- nrs that technology is now 
overcoming these problems satisfactorily and we can expect the distribution of 
fertilizer in liquid form to grow in importance in the United States. We see 
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less growth in the use of l.iquids on a worldwide basis than in North America 

because of the relatively small farm units and the prevalence of well estab­

lished distribution systems built around solid mixed fert-il.izers. 

With the advent of triple superphosphate in the 19410's and diemmonium 

phosphate in the Into 1950':; and early 196 0's, phosphoric acid has become the 

major intermediate product in the U. S. phosphnt~ic fertilizer industry. Before 

the advent of these two products, the fertilizer industry depended upon sulfuric 

acid for rock acidulation. However, in order to Obtain the higher analysis 

fertilizer materials phosphoric acid must be used. Figure 3 shows the growth 

of total phosphoric acid production in the United Stntes and the growth of both 

furnace acid and wet-process acid. Furnnce acid shows a relatively slow but 

steady increase, mostly because of industrial uses. Wet-process phosphoric 

acid has been a much more spectacular growth item and can be expected to grow 

even more in the future, as indicated by our estimations of planned production 

capability by 1967. Wet-process phosphoric acid producers and plant capacities 

are shown in Tabl.e B. 

The production of normal superphosphate, concentrated superphosphate, 

and ammonium phosphates is shown in Figure 4. For many years normal super­

phosphate has been the brsic carrier of P20 5 in the phosphate industry. The 

introduction of concentrated superphoqphate and, later, the introduction of ammo­

nium phosphates has brought a drastic chnnge in the prnduct mix of phosphatic 

fertilizers. Normal superphosphate is declining rapidly in,relative importance. 

Production of concentrated superphosphnte in 1964, on a total P205 basis, 

exceeded the produ(tion of normal superphonphate. By 1.965 the production of 

ammonium phosphates, in terms of P2 05 , al.so exceeded the production of normal 

superphosphate. These trends will continue, with concentrated superphosphate
 

perhaps peaking off and amnnonium phosphntes increasing rapidly in relative
 

importance.
 

The trend toward greater production of ammonium phosphates can be 

seen in Table C which lists the present U. S. ammonium phosphate plants and 

announced plants due by 1967. As of July 1, 1965, the U. S. had a P205 capacity,
 

as ammonium phosphate, of 1,757,000 tons per year. By the end of 1965 or early 

in 1966, this had increased over 1 million tons--to 2,761,000 tons. By 1967 
capacity will reach 3,384,000 tons per year, an increase of 1,627,000 tons of 

P2 05 in less than 3 years. This is abnost a 100 percent increase in cnpacity. 



The inerease in productive capacity for cnentra.ed -uprrphosphate
 
is not. keeping pace with the ammonitui phosphate: On Jul.y 1, 1965, capacity
 
was 1,907,000 
 ion:; and by 1.)()7 an increa-se of 5' ',000 ton- i; cxp,-.ctod, bringing 
total U . ,onient..rot.r .juprph; ph,'l1e capacity to 2,11 , 000( t ,ns of Fl-Os per
 
year. Table D i.s a Ii nt.. ngr 
 of cone,,n tra t.t(I 'operp hospha L prrJduCers. 

It in ici..,r-,'t ing to note the nlaj,Llnd' -~~of tho prrojected increases
 
in productive capacty. By 
 )('( ami on itn 1)hon pha, e and conc,n, ra ted superphos­
phate production could uccournl, for 
aImornt h milLion tons of Pa05. This exceeds
 
our present P2 0j product,[on and is abov, the projected U- S. dmand 
 for phos­
phates by 16y. rThun, we 
 couldiinc.-t our dom,-, Lic r',tu .r,.nentn with these two
 
products alone and not, 
 pr(,duce any other types (of phosphatic fertilizer materials. 

n;, as inCanad:i an p ,rhlic'. shown Table E, are pl.Jnning a product mix 
similar to that 
In the On Lt'ed States.. Phosphoric acid capacity and ammor lure
 
phosphate capacity wiL. 
 more than double by 1.9)67", white concn,_trated superphos­

phate capacity will increase only 15 to 20 percent,
 

Today we hear of the possible construction of nitric phosphate plants
 
in 
 the United SLates. European fertilizer firms have long used this production
 
process, while in the United 
 States we gt-:nerally haveq not considered it the
 
most economical or efficIe-nt process. We now have 
 si.x plants Jr, t.he United
 
States which use sonme indilfied 
 proces, to produce nitric phosphates. Three are
 
owned by Chevron Chemical. Company, Others are, the 
Tennes.-ee Farmers Cooperative 
plant at Sheffield, Alabama; modifi.eda nitric phosphate plant at Escambia
 
Chemical. Company in 
 Florida; and a new combination demonrsration fertilizer unit
 
at TVA which 
will produec a modified nitric phosphate fertilizer and other gran­
ular ferti1izer material.!, If the apparent, world shortage of sulfur persists 
end becomes more acute, more at1e:,ntion will be given to the modified processes 
which usc nitric acid or acids other than sulfuric to produce a iin ished fertil­
izer product. It should be noted that almost all of the so-called modified 
processes other than the Odda process still use appreciable quantities of sulfur 
to help increase water solubility of the phosphate. 
 Thus, nitric phosphates
 

per se are not a full. answer to the apparent sulfur shortage. 

The World Phosphate FPrtil izer Industry 

Expectations -in the product mix for the worl.d by 1970 are not easy to 
delineate. It is cl.ear that the product mix for lthe United States will be 
primarily high-analysis diammonitun phosphates, concentra!-,d :;up-.,rphospha tes, 

http:modifi.ed
http:cnentra.ed
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and othor forms of high-analysia and/or mullinutri',ret fieIil.-] ril ria LeriaI, 

including phosphoric acid, liquid mixed fertilizers;, and perhap:; arnmonlujr poly­

phosphates. In our recent study of the anticipated wrld production facilities 

it becmne evident that phosphoric acid as a prime produch, is rec(eiving a great 

deal of attention. The producers of nitric phu'pha tlinkte: are ing in terms of 

producing wet-proce;. pho 5phoric acid. T]re producers ")it,; rmal electi. furnace 

acid are a].,qo moving toward wet-process acid to supply Lie fertili er porn'on of 
their phosphorus requirements. It is true, of course, that some normal supe, 

phosphate plants are still being constructed or planned for areas where demand 

is small and surPlus :sulfuric acid is available. In those countries which have 

built up a dlemand Jor large quantities of phosphate fertilizer, however, plans 

for construction almost invariably call for the higher analysis materials. 

The shift toward high-analys:is materials is shwn in Table 6. Normal 

superphosphate accounted for 54 percent of world Pn, production in 1958, but 

it has been declining and in now 47 percent of the total product mix. Concen­

trated superphosphate and basic slag have maintained their positions, but 

complex fertilizers have grown in importance from 17 percent in 1958 to 25 per­

cent of world P20 production in 1963. 

It is intere:;ing to compare the product mix in the United States 

(Figure 4) with the world as a whole. Normal superphosphate accounted for 38 

percent of U. S. P2 05 production in 1963, while concentrated superphosphate 

amounted to 35 percent and ammonium phosphates, 28 percent. Of the 9.3 million 

tons of P2 05 produced worldwide an these three products, the relative contri­

bution of each in 55 percent for normal superphosphate, 15 percent for concen­

trated superphosphate, and 29 percent for complex fertili'.ers. 

Table 7 is a .umunary, by regions, of the world cnpiacity to produce 

wet-process phosphoric acid. Including the United State:; 
nr, Canada, the world 

capacity for phosphoric acid production is now approximntuly n.,2,4000 metric 

tons of P205 per year. By 1970 this should approach ll.4 million metric tons: 

a 108 percent inc-ease. Capacity will continue to be centemd in the developed 

regions; however, the developing countries will increase thi' share of th 

total P205 produced as wet-process phosphoric acid. WP wtr. ,"nabl.e to ;w. imate 

the capacities for ammonium phosphates and coneentra :d ;hh rhophatus. A look 

at the numbers of plants, however, indicaten that. anmsm;.oniumn )h3..ApaLt.- wil. Lake a 

larger share of the market in the years to cue:. 



It is dlifficuLt to generalize on the route to be fat I.wed in fertil­

17er production, si.ne world economic condlitions vary widiely from one natinn 

to another. In some areas, where raw material:s are nvailaible for making an­

hydrous ammonia and nitr:Ic actd but nne ave available to enable sulfuric acid 

production, some portion o. thp fort izer indust.ry certainly wiLl. use a modi­

fied nitric pho hatr process of some form. Only a deLailed study of the in­

dividual country and its particular requi.rements and resources can possibly 

give the correct answer as to which is the best route to follow. 

World Trade in Phosphate Fertil.izers 

As previously pointed out, the production of phosphates will continue 

to be in those world regions where markets are already established. Production 

in these areas will adequately meet requirements, and it appears that surplus 

materials will be nvailab].e. This brings us to the quesion of world trade in 

phosphate fertilizer. 

The United States is a major exporter of phosphate rock, ranking 

second to Morocco. Table 9 indicates the growth of U. S. phosphate rock exports, 

which totaled 6,300,000 short tons in 1964. The United States does not import 

appreciable amounts of rock for fertilizer use. 

Adequate supplies of fertilizer materials have been made available 

for domestic consumption by U. S. producers; consequently, phosphate imports 

into the United States hnve not been of major importance except in the case of 

the aimnoniun phosphates. Imports of these materials reached a peak in the 

period 1955-59 when an average of 190,000 tons of material came into this country. 

Since that time, import:; have steadily declined until- in L96h only 95,000 tons 

of material, was imported. 

The United States, as indicated in Table 8, has become an exporter
 

of phosphate fertilizers. Normal superphosphate exports in the 1950's aver­

aged 250,000 tons of materiat per year, but, have been declining until recently
 

an average of only 1.00,000 tons of material per year is exported. Arnonium
 

phosphate exports were under 100,000 tons of material per year until the past
 

3 years when large amounts have been moving into world trade. In 1964 almost
 

400,000 tons of material went into the world markets.
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Exports of concentrated superphosphate have presented a different
 

picture. Continuing increases in exports of this product have been seen since
 

1949. Now, over 600,000 tons of material, or npproximately 15 percent of our
 

totel production, is exported.
 

In the export market we can al;o see the trend toward high-analysis 

materials. Concentrated superphosphate; and more recently the ammonium phos­

phates are m.;ving in Larger ed larger quantities, as shown in Table 8. Nnrmal 

superpho;phate exports are declining in importance. We feel that this will 

continue and that we may see ammonium phosphates take a larger share of the
 

market, replacing concentrated superphosphate to some extent. This will depend
 

in part, oi course, on our domestic demand situation.
 

The emphasis on foreign aid by the U. S. government has had a pro­

found effect on phosphate exports. In 1964 concentrated superphosphate and 

ammonium phosphate shipments to countries receiving AID loans accounted for 

over 60 percent of the total value of the material that was exported. 

World phosphate rock trade is shown in Table 9. Morocco, the United
 

States, and Tunisia are the leading exporters. Europe and Asia are the leading
 

importing regions. In 1963 a total of 21 million metric tons of rock moved
 

into world trade, with over 13 million metric tons going into Europe. Over
 

Asia and 2.5 million tons moved into Australia
3 million metric tons went to 


and New Zealand. U. S. rock exports to Canada were over 1,100,000 tons of
 

material. We foresee little change in this pattern except in Oceania where
 

their sources of rock are rapidly being depleted. If the reported reserves found
 

recently in Australia are not developed, then this region will be importing rock
 

from other exporting areas.
 

trade data shows that Europe is the
Examination of regional worl 


major exporter of finished phosphate fertilizers, moving 8h7,000 tons of 1205
 

North America is second, but total P205 exports are only a third of
in 1963. 


None of the other regions of the world exported more than
the European trade. 


68,000 tons of P205 in 1963.3 

A regional analysis, however, does not present an accurate picture
 

of the world trade. For examp]-, we estimate that over 55 percent of all P205
 

listed as exports by the European countries in imported by countrien on the
 

continent. 
 Contrast this to U. S. data which indicates that only 15 percent
 



movesn within the North:. Anericnn continent. Rnednrn "ycren: ;hipne ntn" 

the United StaLN.e exports amnost ns much P 2 0., an th, total. frr nil. countries 

in Werstern Europe. 

Tn)le 10 indicnIo Lh', r,-intive imp"Krio, ,,f tho val ur; phosphate 

products in world1 trnrde. nnrl r alhave declinedNnrmnL. nuiprpho.nphnLa ... sig 

in imp rtane. This. d'.in" wou'ld hea v'n mir'' p' ,,ninmncod Lf Lih ;e daLn were 

based on "overeas s;hi pmen:." 'imTe higher nnnlywin mauL,orinl, concentrated 

superphosphne and,1 co'mplex fertilizers whlrh include the am'n, mJun phosphates, 

are becoming more i npo rtan;. The United tenlton, for ey,mple, exports almost 

100 percent of i ts Po,. n:n high-nnnlyo in ,nmterialn. Thi. trend is also 

developing in Eorn'pro ani Japan, the other minju prnduu.; of the;c materials. 

Africa, our major rIak uxport'e r, ha; reo..ntly otown indications that at least 

some small., p rI.in of h total_ P2 0,- exportd wi l1_be in bLhc form of the high­

analysis material, produced at the mine ONIto, rather thnn ph,;phate rock. 

The world mnrkeLf for phosphates will be expand ing rapidly in the 

next few yearn. Many of the developing nations are planning to build nitrogen 

plants, but do no I; hnvu pi.nn a1 present for phorsphntes. Nitrogen plants can 

be built eeon,mirn.ly nnywhere in the world where I,here in a rource of hydrogen, 

water, and Turl.. P1 ,0,hObe pl.oilts are mare CconolmiLon]. when located near a 

source of rock or sulfuric ac.i.d. An more and more nitrogen is used, phosphate 

will become a l.imiting facto;)r in cop produc tion. To obtnin higher yields, 

phosphate wil .he demanded. This. demand musnt be met by imparts until such 

time no eennomir'ally sized phosphate productinn uniLn con be built. 

Econ'o'mics andl the rJvr(nldn 

Some of the changes in the prorduct mix have been di :cu;sed--the trend 

toward wet-procn:; acid, the trend toward triple superphonphate and diammon.um 

phosphate, and the trend toward lquid fertil izers. The reasons for ti,,. 

changes can be explained in part by s imple economics. 

With more ferti. lizers be:ing produced at n central location and dis­

tributed over Large geographic areas, the "economic dintance" of distribution 

has been expanded. Wi th thin expansion, it han bcoome necesnary that every 

advantage of high-nnalynin fertil_:izers be exploited. As a rentdt of the long 

"economic distancens" invollved within the lni ted Staten, tme trend in use of 

phosphates has )(en rapidly toward the concent,red product.
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Prior to the advent of low-cont methods of produc ing ainiaonia and 

diamminIlum phc';p imte, con;c(entrated superphosphite hOld a clear-cut advantage 

over other solid phco;pl&Ltic lertilizer pr'ducts. With hei introduction of 

dia11miulun pluwlmcjte, toP41l.V WiLh improvcd te.hnc]y Jori ammunon a production, 

it rapidly huo:ir',t c l,:ar tarM L I rg. econ ile; ci:;t fo r di111;tniu phoS phate 

versus tiet pi oducit,[tio LI cLncernt 1 Ld sLpcirpho;phute nrWid :P;n )ifiorm 1 solid 

nitrogen. ThiL;s I. :uhswn in Table 1I. Convr;ciun factor:; were furnished by 

T~he Sulphur I L tp>' 5 Tie majo' point is that under today':; pricing systems 

It is more pruofLable 1or a producer to base his phccsphotitc fertilizer capacity 

around diammon i tm ph ,:l;,ph L ruthLlr than around coIncerntraLed cuperphosphate. 

Under many A ituatins Itin todi he the margin perexis g y can well expcec t douible 

ton of IQ>', I r'om d imluIun pii(;phiate a c(ontra:;ted to thc margin avilable on 

concentrated sujaiIhhscpha te. An hng us economice(s favor diaiUnonium, phosphate 

so decidedly over concLentrated c uperphosiphate, it can only be expected that 

the ,L'oductmix will cunLLnue a rapid shift toward multinutrient products at 

th- expense of straighL pho...sphatic fertilizers. 

The same advantage exists at the buyer Level. Table 12 shows a cost 

compari son of buyir g cu ,.en trated superph,:; phnte and some iurm of solid nitrogen 

versus buying the equivalent amount of dimnonauma phosphate. As indicated, it 

iA better from the purchaser's side to buy the diimmonlm. phosphate rather than 

an equivalent amount of suild nitrogen and concentrated superphosphate. From 

the above analysis it can be concluded that both production economics and din­

tribution economics are balanced in favor of diammonitun phosphate as opposed to 

equivalent amounts of plant nutrients contained in solid single nutrient fertil­

izer products.
 

With the worlidwide emphasis on expansion of phosphoric acid facilities,
 

there is the continual comparison of producing electric furnace acid versus
 

wet-process acid. It is conservatively estimated that wet-process phosphoric
 

acid, under present economic conditions, is being produced in Florida at a cost 

not exceeding 60 cents per unit of P2 0 5 . Under the same conditions, it is es­

timated that electric furnace acid costs a minimun of $1 per unit of P205. These 

estimations are based upon the bare production costs and do not include cost 

of overhead, administration, sales, storage, shipment, etc. 



u,.:, i n: or- I, i,,;cud (r niru lliy t, r' r ,il; I 'o, of nti.-Lionl r:,,ardi "n j 


Iu- rm tI .. t. i: Imwo,.r 'irid Le 'e1 tant chnng' . lnbm:;ic !:uono1ifl ) o ], t.rjc
 

fIirnm'e' avid VOiyr;un wn ,-proceisr i.di. Pr'oductio".jInl ii .ia'l,-l ,r' ::; 0., i 'equires
 

hotwor, (0.84 MaiO.%Q() tIin Af silfiutr por ton of J, Oq Tlu, in Kr, mi'; in th-.1 

" f)'i. ( 1 Iiici' , tiLou WOI _ '' r la;c ti, -o,, rP+4.),furi u. p)"' ,';t, o,-prt(uno .ii f, 

ucI only,1 ,ntoul iL. I8 o ni!. p.r un it,, i.ri ,r it r.t qli-,, ; ' K.iJIl]tI. Iy ("MO(Y) kwh 

per' in of NOI., Lo "i l tz ,r:ic lurnac' avid, am ,"' l't, in ,c":'!. of elec­

tri tcity by A, ill; Ir kwh wotil( r-'':'ia:e oA :0,. ,h"IIA '"'1 i, itloinuq acid 

only 18 coe L:; per uniL of 'm0,,. WItLh thi; typo of ',o nomllic:; f ci i ,th,' two 

proces s ,o'u, L.t may b- extp,_,eod that io;. of IL: ri,,'w ,.:a' '. ILy. for p)rraiIlc Lion of 

phon;phoric nci'd 1 f c rt i 1. i.n rr; w i to i n the -r:i of w.-iprcr,: material. 

StQLt jticr; .n new producti rVO i.t.; pi I',,f toi, ve: r'ni: ht ar olt .tin p i, wLth .. c2e? 

both regulia r thu;ph, '11 '.o and, iperphorpho ri C: nc iI, 

Specii. ir fqlilitl.ren anid otlher reao'ai2 ay br'ing Iolctri.'t f urnoce 

acid inLo the prodict .Lx at. isolated -ocation. Mm' lrn may hl',v' require­

ment for pnriiia of h.;,h-qual:ilty 0eid which ':riiiac't b, oump'l.i .d vi. Lhie wet-

IU t"he/ inch - thepro sa 't0l , or nay hive availiable. ph-<.ht whic h is8 i . t 

qul I tnvn "no wot-proccar; -di.'l iUnder .:' cnndi­; ,ryI"or in noid IlodKtt tL 

tionn ii .i; poO'il , tImt, i,'lddi.innal coi t i - ti--fla,' n,'ic ifu:rnic- imiay avail.able 

for inl A IA u' ' 1in'rementltir y at least., .fi' Jr r'ti..iT.0' i: . 

We I a' 'w &tko .iM I ll p ophori. . acIis3 i- (t. ; buyer a L a{rI Ial .1. loca-

Lion app,, ''o il) ty ilIT! than ;i l :; , barni h plr'ptinli+ l tr, 'i i but, t. lAshas not 

I, ii While mi co orell')d t.i ' il(r l I 1ii''i-'it., i if ttili zora,. ph +.hi i':i vo'id t t 

than Oq IiiI , . K+I pIK);phnKL ,;. !the n.ijtri'gei uel in lth lquid Ot. l ferti ­

'.; yq t lm ol i 'P1iiia;. e el;dn1] pA;ito 0 ai /! F t .In. a In.n Iii s fecrt i.izer;. 
' lJliu idrii.',, Arli i:ly 1w uqnllI ini M l,] t~l t ln vi like lI", i,+,i v+ amotl+l "I pilimnt 

niit-, rji tr; ' t(,;ii ritJ ti iiI ;:, 1 I I In; to 'i a n IIAhort,, tihey fnl'. u::i.nr pii,',l'ii S'ti! 

aci~d "L $1 .0,) 1,,-r' linil of ),, ni l . l t ,$1.40) p- " il to f N , ,.oi, l 

withJ n<,li, l.. l. .+ p'rl utri tl, ()I* P' ),-, aind :;o I-Id inll Ir+(!'n+,~ 'It, .f. (! -per!,1.l!, :;%I 

InnIl t . ' T i;;, i, +v , , 111:lj1ynl. . I'o ,lD hc+ !a: rt, of +tli,! t,,r i, (_-.,o. iilio:,: ,.!' 1. qnu it 

lilixod I I .- : .11, ho,;o1 ofl ourl hinow l.edfr, no c,;1111 I rl ;t.tidy$ h--I,: b',.!to.. l1., 

,1 ,.+ 1-+ ,! It," l' l111idol+ of - , , ! Ii f li~ '1'ff r ilizu, or"+ l w S1,l imlnli i d,] at; t, h 

tf.lilr w~in"i iI i . 1.'. ,I iM lid i~ll ;,ili'urow arin :riild to, 1i, iw:ww, prlimqly v ,'1,5 ,t tlt erT 
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I , i1. :'( '1':: 1 a re 1 i 1w J n corpr)r ted inii h - tirta I rm p1'',I.e! ,I, ";y.;to m 
wayy ttIn, v0 1iin i n t.,- an extra Lri over he nrr nge p1.ante( . If thi s: is
 

,ie case, econrmie; I,' the farmer may make him wl1.1., ing h,, pay W)re mioney for
 

the 1.iquid in.xed mat.erii. . 

New Productt; rind Pcce:;:.r 

As you ctin -'ee by oulr pro vJPins din i, sns on, w- hlav CLme a long way 
in the phnrs phnte 1i dustxy in n very ,;hort,. t-im. The5 :arch contlinues, however, 
for new and h) tlter me thod s of production and i.; tr ibut io and there is the
 
constant scorch for new prodrctI;. that, carry mc're and Inre plant Inod per ton
 
of material. -,everolr I'or-dic.etn- have been found thUvt appear to have the re­
quirements to becime ma in,';tay; ir the phO:;pha ,o indtju xtry. 

Snupe rphl.:; phjrci ac id I,,; the foremrni t of the r;o new materials. It is 
made either by con,,entrntin(g wet-processt acid or prdictcin; furnace phosphoric acid 
to a P2O leve], of 6 8 t'o 72 percent or 75 to mcent,-9 depending on the type
 
of acid used. Pecaurie of sequestered 
 impurjties, the f inal concentration of
 
wet-process acid Is genernlly lower than furinnce 
acid. The obvious advantage
 
of the superac]ids is the lower freight eo,;ts per utlt, of 
 P2O',. 

Superpi-:phri ai d could lad to a hift; noflew materials. Seques­
tering propertie.; allow it ha carry mi.cronutrients in :;olution. Higher analysis
 
liquid fertilz-ers can be mode. 
 A 54 percent P20 grnnul.ar superphoshate has
 
been produced 'by iTVjA, using nuperacid, nnd finnl.ly a l(-'58-0 
 ammoniun poly­
phosphate has been devel.oped. Til; material is 
 hilghly water-soluble either in
 
liquid or granular form. Its adaptability to the formulation of clear liquid
 
fertilizers should make it 
 an important base niaterial, in this phase of the 

industry.
 

Urea - nminoniun phsnphaLe Is another multinuitrient fertilizer material 
that may contribute to the trend toward high analysis. In the production of 
this product, the urea-nynthesis unit is simplified, all e.ffluents are treated
 
in one operaion, and the need 
 for a urea pril_ng tower and vactu evaporator 
may be el.iminated. Indications are that urea - ammonium phosphates are excel­
lent fertilizer mnt,erialn, especi.al.y for the fertiliz.ation of rice paddies. 
The dependence on rice of large segments of the world population, especially in 
Asia, eouLd make tii product; one of the worl.d's l.eadi.ng; phosphal e-carrying 

materials. 
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Major emphasis so far has been placed on N-P compounds. Potassium
 

metaphosphate, which at the present time is being investigated by TVA, Scottish
 

Agricultural Industries, and the Israel Mining Institute, is a high-analysis
 

material containing, in tht pure form, up to 60 units of P205 and hO units of
 

K20. The production economics of the material do not appear to be favorable.
 

There may be cases however where phosphate and potash are located close to­

gether and where there is a requirement for large amounts of hydrochloric acid,
 

a major byproduct of the process, that would make its production feasible.
 

There will be other new products. For example, research workers have
 

found long chain, slowly soluble pentammonium tripolyphosphate containing
 

90 percent plant food. The list goes on; and with it goes the phosphate industry-­

ever changing and ever growing.
 



iooTNOTIEr; 

1. Vincent 	 Snuchel1.i, Phosphates in AgriculLure, New York, Reinhold 

Publishing Corporation, 1965. 

2. 	FAO, Prodl'tLi on YenrOlk, Rome, United Nntion , 196h, Vol. 18, p. 30-

Production, Conumuption,
3. FAO, Fcrti I. z r ; : An Annual. Review of World 

and Trade, Iba~y, United Nat;ion;, 196h, and preliminary Pstimates for 1965. 

4. 	L. J. Cnrpentier, "Fertilizer Pr,)duvt:ion in the Developing Countries,"
 

Paris, The Internationni Superphosphnte Manufacturing
Phosphate Notes, 

Association 	Ltd., May 1965.
 

5. A. E. CHscino, Fertilizer: A New 	Era of Growth, 1965.
 

6. F. W. Parker, D. D. Steward, and P. Peperznk, "The Expanding World
 

er News, March 1964.Fertilizer Market," Fertkil 

Next Decade,"Role in the'Agriculture's Crucial7. Raymond "Ael.i, 

Agricultural Chemicals, July 	1965, p. 2.
 

8. 	D. T. McCune, T. P. lHignett, and J. R. Douglas, Jr., Estimated World 

Related to Future Needs, Muscle Shoals, Alabama,Fertilizer Production Capacity as 


Tennessee Valley Authority, February 1966.
 

9. Russell 	Coleman, "Projected Use of Plant Nutrients," Changes in
 

Fertilizer Distribution and Marketing, Tennessee Valley Authority, 1965.
 

Changes
10. John R. Duglas, Jr., "Changes in U. S. Plant Nutrient Use," 


in Fertilizer Distribution and Markdting, Tennessee Valley Authority, 1965.
 

Minerals Yearbook, U. S. Department
11. Richard W. Lewis, "Phosphate Rock," 

of 	the Interior, Bureau of Mines, Washington, D. C., 1964. 

Trends in Supply and Demand in12. 	 K. L. C. Windridge, "Phosphate Rock: 


Paper presented at Inter-regional
Relation to World Requirements in 1970." 

Seminar on Lhe Production of Fertilizers, Kiev, August 1965. 

r6uaction statistics for 
13. In computing "productive capacity" the actual 

1963 were used as capacity data for normal superphosphate, basic slag, and organic 

No capacity 	estimates for plants not reporting were made and planned

materials. 


production targets were not included.
 

for Mainland China.
14. Including estimate of 0.5 to 1.0 	million tons of P205 


D. W. Bixby, D. L. Rucker, and S. L. Tisdale, Phosphatic 
Fertilizers
 

15. 


Properties and Processes, Washington, D. C., The Sulphur Institute, February 1964,
 

Technical Bulletin No. 8.
 



Table I
 

WORLD P;,0O, CONSUMPTION AND ESTIMATE OF USE IN 1970
 

P2 05 Consunption Percentage Change 

Region (Fiscal Year)
19553 1.960 1065 1970 1955-1900 1960-1965 1965-1970 

(Metric Tons of P205 ) 

Western Europe 2,884 3,548 4,257 5,185 23 20 22 

Eastern Europe 1,063 1,592 2,672 4,325 50 68 62 

North America 2,283 2,560 3,425 4,492 : 12 34 31 

Oceania 649 733 1,136 1,528 : 13 55 24 

Africa 210 260 373 672 : 24 43 80 

Asia 411 681 1,082 1,498 66 59 38 

Latin America 162 224 537 682 38 40 27 

World Total ,662 9,598 13,474 18,382 25 40 36 

Source:
 
FAO, Fertilizers: An Annual Review of World Production, Consumption and Trade, 1963,
 

Italy, 1964, and preliminary estimate for 1965.
 

Coleman, RusselL, "Projected Use of Plant Nutrients," Changes in Fertilizer 
Distribution and Marketing, Tennessee Valley Authority, 1965.
 



Tab le 2
 

WORLD PRODUCTION OF PHOSPHATE ROCK 

. _ _Rock Production 

Region : 1960 1961 1962 1963 1964 1970
 
(range)
 

(Thousand Metric Tons)
 

North America 17,938 19,038 19,85)4 20,331 23,465 35-40
 
: b
 

South America 1,073 852 800 509 511
 

Russia 7,000 8,799 10,008 11,003 12,995 20-25
 

Africa 11,216 11,967 12,395 14,045 15,694 20-25
 
: b
 

Near East . 586 643 668 711 618 b 

Pacific Islands 2,624 2,737 2,652 2,935 3,344 -


Other Areas 1,392 1,460 1,700 1,865 2,210 5-10
 

.Total 41,829 45,496 48,077 51,399 58,837 80-100 

a. Includes Christmas Island.
 
b. Included in Other Areas.
 

Source:
 
Lewis, Richard W., "Phosphate Rock," Minerals Yearbook, U. S. Department of
 
the Interior, Bureau of Mines, Washington, D. C., 1964.
 

1970 estimates by the authors.
 



Table 3 

WORLD RESERVES OF PHOSPHATE ROCK' 

Region Reported Reserves 

(Million Metric Tons) 

North America 13,742 

South America 1,531 

Russia 7,689 

Africa 47,004 

Near East 919 

Pacific Islands2 185 

Other Areas 681 

Total 71,566
 

I. Includes apatite and all grades of rock.
 
2. Includes Christmas Island.
 

Source:
 
FAO, Fertilizers: An Annual Review of 'orld 
Production, Conswitlption and Trade, 1963, 
Italy, 1964, United Nations.
 

British Sulphur Corporation, A World Survey 
of Phosphate Deposits, 2nd edition, London, 1964. 
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WOIJ),V-0, C:AtPACITIY AtU!' P,1HO]II,"1{t](]IlT-I(HJwmni linr
Arip 'llT 

i., Arm I,)(() 

Fertilizer . ;./)F, (Y'rtli]iz-r nd ndlutirlril) FertilizerC11mIty 


Region g Inp.,o,: : Pr1tdunit :jnLt 'l1,nnmd 'lV ,I PIen t.i;Pon P 

ProdutLion 
1.5n J965 

Addittonn 
Fry1i7O 

Annboncpd 
IBy1970 

[, b 
leporLIrig b 

Con'Jumptlo 
1965 

('11ounand MeLric 'Tni) 

Ehirope 

Northern Europe 
Southern Europe 
Eastern Europe 
Russia 

3,535 
930 

1,209 
1,107 

4,13 
,120 

1,292 
915 

1,O68 
606 
635 
110 

5,1181 
1,'(26 
1,927 
1,025 

2 
1 
3 
14 

3,372 
885 

1,309 
1,360 

Asia
 

Western Subcontinent 419 91 305 386 - 71 

India 146 2145 487 732 - 150 
Middle Subcontinent S 3 2 27 29 - 23 
Eaotern Subcontinent 11 29 100 129 2 179 

Japan 5 593 1,017 18 1,035 - 519 
Mainland China * N.A. 124 - 124 - N.A. 

Pacific Island Countries 43 64 222 286 1 137 

Africa S * 

Egypt 46 142 188 - 55 
South Africa 175 . 142 122 264 195 
Mediterranean Africa 162 : 433 409 842 70 
West North Central - 5 77 82 14 

Went South Central - ­- 2 
- I 

East South Central ' 4162 90 132 31 
East North Central - -

North America
 

United States 3,665 5,796 2,924 8,720 5 1 3,175 
Canada 350 : 536 499 1,035 2 250 

Latin America 
Mexico 60 11o 388 502 1 80 

Central America 442 - 42 - h4 
Caribbean , •" 8888 - 8 1 85 

Brazil 70 74 212 286 - 120 
South America-North 79 145 208 353 2 113 
South America-South 13 56 78 134 -9 

Oceania !
 

Oceania & Pacific Inlands 1,128 1,058 1143 1,501 1 1,138
 

TEbtal 13,669 : 17,799 9,170 26,969C 35 13,h72 

a. Preliminary data. Fiscal Year.
 
b. Plante for which no capacity data in available.
 

Targets set by Russia and Mainland China would raise 1970 capacity to 31,341,000 metric tons of P205 .
c. 


Sourcea:
 

FAO, Preliminary estimates of 1965 production and consumption.
 

McCune, D. L., Hignett, T. P., and Douglas, J. R., Jr., "Estimated World Fertilizer Production Capacity
 

as Related to Future Needa" Tennessee Valley Authority, Muscle Shoals, Alabama, February 1966.
 



Table 5
 

DISTRIBUTION OF BULK AND LIQUID FERTILIZERS
 
TO RETAIL DEALERS
 

Number of Number of
 
Fiscal Bulk Fertilizers Bulk Blend Liquid Fertilizer Liquid Mix
 
Yeara Mixtures and Materials Plants Mixtures Plants
 

(Thousand Tons) (Thousand Tons)
 

1954 1,830 N.A. 28 N.A.
 

1956 N.A. N.A. N.A. il1
 

1955 N.A. N.A. N.A. N.A.
 

1957 N.A. N.A. 245 196
 

1958 N.A. N.A. N.A. 260
 

1959 2,742 201 46h 335
 

1960 3,309 441 N.A. 390
 

1961 3,847 736 587 538
 

1962 N.A. 908 N.A. 556
 

1963 :5,563 1,326 796 617
 

1964 N.A. 1,536 872 717
 

1965 ' N.A. 2,551 N.A. N.A.
 

a. Plant numbers on calendar year basis.
 

Source:
 
Scholl, W., U. S. Department of Agriculture, personal communication-

Commercial Fertilizer Year Book, annual, 1956-1964, Brown Publishing
 

Company, Atlanta, Georgia.
 

Tennessee Valley Authority. Field engineering reports.
 

Keim, Myron M., "Basic Economics of Bulk Blending," Changes in Fertilizer
 
Distribution and Marketing, Tennessee Valley Authority, 1965.
 



Tab le 6
 

RELATIVE CONTRIBUTION OF PIOSPIATE PROWUCTS
 

TO WORLD PRODUCTION
 

Fiscal Noiinal Concentrated Basic Complex
 
Year Superphosphate Superphosphate Slag Fertilizers1
 

(Percent of Tbtal)
 

1958 54 13 16 17
 

1959 : 53 14 15 18
 

1960 : 52 13 16 19
 

1961 : 50 14 15 21
 

1962 : 49 14 14 23
 

1963 48 13 1 25
 

1964 47 14 13 26
 

I. 	Includes complex fertilizers, ammonium phcsphates, other phosphatic
 
fertilizers, and organics.
 

Sources:
 

FAO, Fertilizers: An Annual Review of World Production, Consunption
 
and Trade, 1964, Italy, 1965.
 



Table 7 

ESTIYATED WORLD WT-PROCESS PHOSPHORIC ACID CAPACITY 
AND ANT0UNCED FUTRE CAPACITY BY 1970 

Phzsthate Pr:ductsWet-Process Phosphoric Acid 


Ccncenrated .niz.Announced 
Future Total Planned Plants 1 Super-rhosohohate 

.......
Region Capacity Capacity Capacty Nt Ren:re 
1965 By 1970 By 1970. Present 7uture" P-es-n ru.urei PreSe-r 

(Metric Tons P205 )
 

30 277
Western Europe 1,443,000 1,412,000 2,855,000 4 ii 

380,000 2 5 2 2 - 2Eastern N. A. 380,000 

Africa : 270,000 531,000 801,000 - 3 4 7 1 2 

Near East 17,000 114,000 131,000 - 1 1 2 
4 

: 4 1 26
Far East4 359,000 479,000 838,000 - 2 

Oceania 96,000 57,000 153,000 - - : 2 2 -

Latin America : 77,000 433,000 510,000 - 2 . 2 6 ­

- 5 19 10N:rth America 3,180,000 2,518,000 5,698,000 

Total 5,42,000 5,924,000 11,366,000 6 29 4 32 

1. Not reported to avoid disclosing confidential information, or capacity unannounced.
 

Total may not agree with plants not reported in Table 4. Data in Table 4 includes only
 

plants for which no data is available.
 

2. Includes expansions.
 
3. Does not include Russia. 
4. Does not include Mainland China.
 

5. From Tables B, C, D, and E. 



Table 8 

U. "). EXPORTS OF PHOSPHATE FERTILIZERS 

Ca l. Normal. Concentroted Armoniumn 
Year Su perphos.phate Supe rphosphate Phosphates 

(Tons of Material) 

1950 237,940 33,729 169,5)45 

1955 285,333 129,512 84,907 

1960 153,200 313,763 107,371 

1961 1117,758 377,743 77,503 

1962 129,839 495,331 120,537 

1963 87,513 586,6oo 185,282 

196) : 192,881 600,015 361,116 

1965 a 97,284 506,432 319,652 

a. Preliminary data.
 

Source:
 
U. S. Bureau of the Census, U. S. Exports of Domestic an. Foreign 
Merchandise, Report No. FT llO, U. S. Department of Commerce,
 
Washington, D. C.
 



Table 9 

PIOSPHlATE ROCK EXPORTS FOR SELECTED COUNTRIESa 

Country 

Algeria 


Morocco 


Tunisia 


United Arab
 
Republic 


Senegal 


Togo 


Jordan 


Israel 


Ocean Islands 


United States 


a. Calendar year.
 
b. Preliminary data.
 

Source:
 

1961 

381 


7,622 


1,718 


421 


341 


57 


392 


123 


2,953 


4,189 


1962 

('TIousand 

h07 


8,015 


1,793 


168 


342 


199 


373 


82 


2,725 


11,310 


1963 1964 b 

Metric Tons) 

339 N.A. 

8,51.6 O,116 

1,961 2,216 

)442 N.A. 

455 829 

476 778 

368 627 

157 180 

3,023 N.A. 

4,683 5,719 

International Superphosphate Manufacturers' Association,
 
"Phosphate Rock Statistics," London, 1961-194.
 

British Sulphur Corporation, "Phosphorus and Potassium,"
 
bimonthly issues, 1965.
 

Lewis, Richard D., "Phosphate Rock," Minerals Yearbook,
 
U. S. Department of the Interior, Bureau of Mines,
 
Washington, D. C., 1964.
 



Tablei10
 

RELFATIVE IMPOWTANCE OF PIOSPHrATE FERTILIZERS
 
IN WORLD TR-AD)E
 

FlIcn1. Normton Conrentrmnted Ii.;ic Complex 
YeoTr Superphosphrte Supe rpho,;poL te 1ng Ferti. .ize rs 

(Percrnt of Totml) 

1.958 20 26 38 16 

1959 19 25 36 20 

1960 20 22 37 21 

1961 20 26 29 25 

1.962 18 29 28 25 

1963 16 27 30 27 

1964 14 30 28 28 

1. 	Includes ammonium phosphates, other complex fertilizers, organics,
 
and other phosphntic materials.
 

Source:
 
FAO, Fertilizers: An Annual. Review of World Production, Consumption
 
and Trade, 19011, Italy, 1965.
 

5 



Table 11 

ECONOMIC"1 OF PH1O lU CTON 
CONCENTRATED SUPERPHOSPHATE' VS. DIAt,1MON)U1. PIIOSPR'IATE 

Concentrated Di ariunoniusn 

Raw moterja Is Price Superphosphnte Phsphote 
Units Cost Units Cost 

Phosphoric Acid (54% PeOn) (ton) $3 3.70 ' .648 $21.80 .87 $29.30 

Phosphate Bock (ton) 8.33 .393 3.28 - -

Anhydrous Ammonia (ton) 35.00 - - .23 8.05 

Power (kwh) .007 7.0 .05 20.00 .14 

Fuel Oil (gal.) .06 3.0 .18 3.00 .18 

Total Raw Material $25.31 $37.67 

Other Direct Cost 1.10 1.28 

Indirect Cost 1.65 2.01 

Total Manufacturing Cost $28.06 $40.96 

Estimated Sales Valueb $56.00 $81.00 

Estimated Markup for Sales, 
Overhead, Other Cost, and Profits $27.94 $40.04 

a. Estimated cost of 62 cents per unit P205 . 

b. Published prices, spring 1966. 

/ 



Tnble 12 

COST COMPARISON AT THE RETAIL LEVEL 

CONCENTRATED SUPERPHOSPIHATE VS. DIAMONITU4 PIIOSPI IATE 

Total 
Tons Price Cost 

Diammonin Phosphate (18-46-0) Equivalent 

Concentrated Superphosphate (o-46-0) 1.00 $56.00 $56.00 

Urea (46-0-0) .39 92.00 36.00 

Tots I $92.00 

Diammonium Phosphate (18-h6-0) 1.00 $81.00 $81.00 

Cost Advantage $11.00 

1. Spring 1966 prices. 

-21 



FIGURE-I 

P-0 5 CONSUMPTION IN THE UNITED STATES 
1964-1970-1980 
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r SOUJRCE: 	 DOU)GLAS,J.R.,Jr.,CHANGES IN U.S. PLANT NUTRIENT USE: CHANGES 
IN FERTILIZR DISTRIBUTION AND MARKETING, TENNESSEE VALLEY AUTHORITY, MUSCLE SHOALS, 1965. 



FIGURE -2 

P2 0 5 CONSUMPTION
 
DIRECT APPLICATION MATERIALS AND MIXTURES
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SOURCE: MERING,.A.L.,a cL,"STATiSTICS ON FERTILIZER AND LIM!NG MATERIALS IN THE US.: STATISTICAL BULLETIN NO. 191,U.S. DEPARTMENT CF 

AGRICULTURE, WASHINGTON,D.C., APRIL. 1957. 
SCHOLL,'.,at'CONSUMPTION CF COMMERCIAL FERTILIZERS AND PRIMARY PLANT NUTRIENTS IN THE U-S., 1940-4964, US. DEPARTME.NT 

OF AGRiCULTURE, BELTSVILLE4,MD. 
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FIGURE-3 

PHOSPHORIC ACID PRODUCTION
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FIGURE- 4 

PRODUCTION OF PHOSPHATE PRODUCTS
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Toildo A 

PIAN111:i1 K,:XVA11:;I011;; A I I fi;KW ', . IINIt]l h,/;h l.;~ 
(J.nuary 1, lX) 

Plaonned 
Present A'Ii tional 

t!pnpny Location Cupuv i ty capacity 

(lPhort 'Isna of Material/Yr. ) 

Florhdn 

Aruericnn Cynaami d Comiipany Orange Park,
Sildney, Flu, 

Fla.) 1,qO,OOO 

1l'-driey, Fla. N.A. 

Aiviiour Artcultuiral Chemical Company AtMoLu, Fie. 
Lake Hancock, 

) 
Fla. 

1,500,000 

io|rdonCvrnical 
(Cnitti-,-I 

(0nlpfi|lly 
Compt,Cen'ilnanny) Teneroo, Fi. 850,000 

Conti ,ne'ntl Oil Comlnpany 
(iune ricn Agrlcultura) Chemical Co. ) Pfim, t,), Fin. ) 3,000,000 

Boyetto, Fla. ) 

W. I. Oraco & Compainy Bunny Lnka, Fla. 1550,000 

International Minerals & Chemical Co. Achnn, Fla. ) 6,000,000 
Nlorlyn, Fla.) 
Durtow, Fl. 2,000,000 

Kerr-McGee, Incorporated lr'owater, Fla. - 1,500,000 

Occidentali Agricultuiral Corporation White Springls, Fi. 1,00000 1,500,000 
locony Mobl1 Oil Comipny 

(V-C Chemical Company) Clear Springo, Fla. 
ilonieuIHId, F18. 
',a0eo Iiver, Fla. 

2,850,000 2,850,000 

Swift & Company Wtsuan, FIa. I ,550,000 
Silver City, Fl.) 

'A\tul 20,700,000 28,550,0OO 

North Cairolin, 

xlannGulf t;ulphur Corporation bee Crt,ok, N. C. 90,000 3,OOOOOO 

lbrnnonneo 

Arnour Agricultural Ciemical Co. Columbiia, 1rerun. 90,000 

Hlooker Chvih teail Company Colnubia, 'lenn. 750,000 

Monuanto Conpany Columbia, I'-nn. 1,000,000 

Pranell I'honphate Colunbia, W.nn. 700,000 

Socony !tubll Oil Compl)any 
(V-C Chmilcal Cmpany) Mt. Pleauant) 'Nenn. 200,000 

Stnuffor Chemical Company 

(Victor Chemical Company) Mt. Pleautant, Tenn. 600,000 

Tennnanee Valley Authority K(nob Creek, tnn. ) 200,000 
Franklin, Tenn. ) 

Tota l 3,54.0 000 3,540,000 

Western Stateo 

Consolidated lining & Smeltin8 Co. 
(Montanna Phosphnte Products Co. ) Garrison, Mont,. 1,050,000 

Phillipsburg, Mont.) 

El Paso Natural Gas Company Georgetown) Idaho 4.00,000 

Moisanto, Company Bullard, Idaho 500,000 

George Relycea Garrison, Mont. 100,000 

J. It. HSinptot Company Fort Hall, Idaho ) 1,6O0,00 
Bode Springa, Idaho) 

Stauffer Chemical Company 
(San Francisco Chemical Co. ) Hiot Springn Idaho 200,000 

Montpelier, Idaho 
Cherokee, Utah) 600,000 
Vernal, Utah 
teefe, Wyoming 300,000 

(Victor Chemical Company) Melrose, Mont. _______IOW 

'l Ita 1 5,350,0 5,350,000 

'11,tl Anninurun'ed Cuuiac ity 29,6180,oOO 1.0,530,0OO 

Ann*a 

Correctiono or additions wuuld ba appreciated by the authors.
 

a. lnaiijed l.ii nun u :ubnCetutuulll and correnpond nce with industry. 

r7 



To'I~ II 

*l1 Y , I ;AI 'I W 1" "I' Cl111)"1 y It'lINA!," ..
. . I. 
 ...
.'1.11 r '- or 

-+ ,:i, ., 


' s,£
All lel AjhricIu1 t ;11ulC il .ib1to. 
tlt.+111(ill.+

1lorid, 
iILi
I1,. 

Del.
14,rILh Clayiyoll,Jlt 

V-11l-1nYhaurirleai Cyiist,u11d 	 lirt-wat-r, Flae. 
+ 

Amerivan Oj;tfoi, t-d C;hulcal CO- Tl'Olii,Cu£l irulli|i 

Helena , Arku~tiond+Arklit C ,ll f1CILC11 ri't'llY 

A m oLr l~ '~ L t l~ lChOillic l CO-	 Bartow, Florida 

Ft. Mende, Florida 

1o'L l'tnLftILLo, Fla. 

(slith-IDulglun Comlny) 	 fitru.tor, Ill inois 
Texin City, Texat 

Dorden Chemical Cuttlaiy 


Kellogg, Idahoiunker 11111 C,,li1r1y 

Tic. 	 Plant City, Fla.Centraul ihonUjaitutn, 

Citien ;ic-vIce Oil Co.nq41y 
(Teniculnee Cjzrozvatlon) Tiunpia, Florida 

Cotatul Chlmical (,mpany IFncetguula, Mim. 

Conuuern Coop-rittivv Anuociation UAkeland, Florida 

(Fannrn ('Iellljtl Co.) Joplin, insouri 

COnllntonlill Oil I;7(I nylly
 
(American Arivlictural Chemical Co.) 	 Pierce, Florida 


Morris, Illinoil
Des Plain,. Cienieal Company 

El Dino Hitural Dini Co. Boda f1pringa, Idahto 

W. R. Grace and Coinmpny 	 Joplin, mimnouri 
Hlidgewood, Fla. 


Hooker Chemical Co.
 
T1-1sphate Corp.) iu'e1eillco, Ill.
(Nulaonal 

Taft, Iouisiana 

Inteniinttonal Mine-r'ln & Chemical Co. Bonnie, Florida 


National DintIlllers and Chemical Co. 
 Tuscola, 11. 


New Jerney Zinc Corporation 	 Dinpe, Ill. 


Tulna, Oklahoma
Nipak, Inc. 


Northweat Coop.Mille, Inc. 
 Pine IDond, Minn. 

White Springs, Fla. 

LAthrop, Cal. 


Occidental A .rultunal Corp. 

(Ilet Fertllizer Co.) 


Olin Kithienon ChemLcal Co. 
 Joliet, Illinois 

TRiatdena, Texas 


TAnadena, Texas
Philllpn Chemical Cm[Ojany 


louston, TexasPhosphate Chemicals, Inc. 

F. 13. Royter Guano Co. 	 Mulberry, Fla. 

j. H. Simplot Comnpany 	 Pocatello, Idaho 

Oil Comtal1YSoeolly Mobil 
Nichols, Florida
(V-C chemical Cominny) 


Btatffer Chemical Company100 
(Wntern ionophaten, Inc.) Garfield, Utah 

Agricola, FloridaSwift & Crmtany 

Lee Creek, N. C.Texas Gulf Sulfur Corp. 
 Helm, CaliforniaValley Nitroen Producers, Inc. 

Domingucz, Cal.Western Bates Chemical Comllany 

Total Announced CalicIty 

-, )i-)- -
of|llO,d ±.T 

" -
- ,lOO 

35" " 

200 

5 

- N .A . 

85 

190 

- 76 
33 
404 o 

33 N.A. 

- 200 -

31t0 N.A. - -

45 90 

- 200 - -

535 3 

200 -

50 -

- 110 

33 
165 100 

110 
200 -

1490 -

30 - " " 

- 125 -

30 - - -

h0o " " 

2 175 
20 - -

125 " 
123 210­

60 "' 

100 

30 " 

120 120 

150 N.A. 

50 50 - 100 

90 - " -

60 
350 

12 

3,097 4,254 5,080 5,280 

a. rlviied on publ|it|ld "rOUjceme ntn and correnwindenc: with induntry. 
Uuthorn.


Correctiotna or adltlonn would be nppreciated by 
the 


b. 	 Ioltied on 51, ,). content or 1hothoric acid. Cniacity may include 

acid produ ed ausing tuie facilitles.
minor qtianttln of aizft'rlhmc'mphoric 

c. Will relaInce exintling facilities. /4 



Tuble C
 

1)TAr..MO11ljF 1iur.II . I'T.AII:; .rINTHE ': i 

Plannud
 
Cup"c I ty Add!t!oivl Calet,
 

Cumliwly Location July 1, 1 i65 19 66 1JC6j7 

(Thusuaid L1ort Tuns of PkOti/Yr.) 

AK-J, inc. Edluon, Culilfurnia N.A. - . 
Allied Clieiulcul Coajitny Guiitiutr, Ijuliu[Lru - - - 48 
IWurIcan CLyuLuxu11A C01iWIuJ l'uwuter, Florida 60 92 -
Arizona &ro ihuuical Cuiiiui.v Claidler, Arizona 18 - - . 
krkla CheiLLci(U Comixijy 
Arwuur Agrkcu.l~wlal Chmilcul Co. 

llulunu, Arkuni;au 
lkt'tow, Florida 

-
15 

N.A. -
-

-
. 

Cherokee, Alubuia 75 - -
Borden Chemical Company Purt Mitnatev, Flu. - 85 

Streator, Illiinois 6 

Texas City, Texas 25 -
Duuiur Hill Com!!ny Kellogg, Idaho - 23 -
Cuutral PIhu jhltc, Inc. Plant City, Florida - N.A. 
Chevron ChuLmliul Cwpiany Ft. M dioon, Iowa -o 

Kennewick, Wuhington -a - -
Ilichnond, California - -

Citlee Ourv~eu Oil Company
(Tunnuoue Corporation) 

Coaulal Chiumical Complly 
Tampa, Florida 
Ioucagoula, Miss. 

100 
220 

60 
-

. 
-

Colorado Fuel ., Iron Couiauny 
ConIunCrU COUIXATILLIv Auun. 

Pueblo, Colorado 
Iakuland, Florida 

7 b 
-

-
100 

-

-
(Fariurs Chvliecal Co.) Joplin, Missouri 50 - . 

ContLnental Oil CoImIiny 
(American Agrlcultural Chemical Co.) Pierce, Florida - 92 . 

Domur~:wz Fertiltur Company
El Porio Nlutural Ga. CompaUny 
Ford Motor Compury 

Long Beach, Cal. 
oda Springo, Idaho 

Dearborn, Michigan 

15 
-

10b 

-
98 
-. 

-
-

-
-

W. ii.Grace & Compainy Henry, Illinois - - N.A. 
Joplin, Misnouri 20 - - -

Ridgewood, Fla. 40 - 92 -

Hooker Chemical Company 
(National Ifiouq;hate Corp.) Marseilles, Ill. 76 - - -

International Minerals & Chemical Co. 
Taft, Ioulsisna 
Bonnie, Fla. 

154 
230 

-
-

Kitier 3t,uel Corporation Fontana, Cal. 15 --
Monsanto Comlpary 
National Ditiliers & Chemical Co. 
New Jersey Zinc Corp. 

AIling, Louislaui 
Danville, illinois 
IDopue, Illinolo 

-
15 
-

120 

124­

-

Nipak, Inc. Kereno, Texas 50 -

Northwest Coop. Mill, Inc. 
Tuka, Oklahoma 
Pine Bend, Minn. 

35 
40 

-
-

-

Occidental Agricultural Corp. White Springs, Fla. - 115 
(Beet Fertilizer Company) Inthrop, Cal. 10 - -

Olin Mathieeon Chemical Company 
Plainview, Texas 
Joliet, Illinois 80 

9 
92 

Panadena, Te-xan 210 105 
Pihosphate Chemlcaemi, Inc. iouston, Texans 150b 
Shell Chemical Company 
J. H. Simplot Comniny 

Pittsburg, Cal. 
Pocatello, Idaho 

5 b 
35 

5 b 
N.A. 

Socony Mobil Oil Company 
(V-C Chemical Co.) Nichols, Fla. 60 -

Stauffer Chemicni1 Company 
(Western Phosphates) Garfield, Utah 10 10 - 20 

Suquehanna Corporation 
Swift & Comniny 

Riverton, Wyoming 
Agricola, Fla. 

-
45 

-
- -

N.A. 
-

Tennessee Farmner Assn. Sheffield, Alabama _c - - . 
Tenneence Valley Authority 
Texan Gulf Sulfur Co. 

Muscle Shoals, Ala. 
Lee Creek, N. C. 

15b 
-

-
-

. 
100 

. 
-

United Chemical Corp. Dothan, Alabmna - - - 39 
Valley Nitrogen Producers, Inc. Helm, California 11 48 - 3 

Total Announced Cnpactly 1,757 2,761 3,277 3,384
 

a. aned on publimhed announcements and correspondence with industry. 
Correctonn and additions would be nppreciated by the authors. 

b. ltinnnnontum phonphate 21-53-0 analyols. 
c . Nitric phnlmt process.
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'ltub h" i 

OltIAIAi tJI:l) 1"17j-Y 


--(Wuuw,'y i, .j() 

I'J.Ik 	 oe 
C'Ieiity Add Itt onl0 Co'v I ty 

Coiniviliy 	 ToratJon Jly 1, 1965 175 16 .1,)(;[ 
('T'houuailtd Short Tonn of OP0w/'Yr. ) 

tlioophorlc Acid 

Border Fertilizer Coivuly TratLiconn, M itoba 	 18 -
Drunnwtek Fertilitzer Cori)ral.Jon Ltd. e..lleTu, fkw lBilnnwickt	 - - 300Cundinn Indul, t r is Ltd .	 uarnI n, Ontar.o - - 6 -Connolidated M1tntui & imptIng C1o. Kimberly, Britluh Cl'umbia 120 . . 

Tritl], BritInh Columbia 120 . .Dow 	 ChemIcnal Com~vmny nrnin, OnltnrJo 	 CI0 	 .
ElectrIc Re(lueti.on or Canada Ltd. Port Mithtland, Ontario 100 - N.A. 
Buck inglun, Quebec -b.

Multi-Mbnerals Ltd. Sudbury, Ontario 20 . .lorthwest Nttro-Chomcalns Ltd. Medtclne li1t,, Alberta 38 10 -1
Sherrltt Gordon 111nee Ltd. Fort Sankatchewnn, Sank. - 44 -
J. R. Simplot Comilvny 	 bJrandon, f-nitoba - 85 -St. 	 Ltwrence FertJllzor; Ltd. Va]leyfield, Quebec - 53Western Cooperative Fertilizera Ltd. Calgary, Alberta - 36 -

Total Announced Capacity 408 498 701 1,001 

Concentrated Supegjhonphate 

Canadian induntrten Ltd. 	 Beloeil, Q1uebec 63 -	 .Cyanamid of Cnadn Itd. Welland, Ontario 	 68 . .
Electric Reduetton of Canada Ltd. Port ti.]tind Otario 50 	 N.A.-
St. 	lawrence Fertilizern Ltd. Valleyrteld, Quebec 
 -	 32 -

Total Announced Capacity 181 181 213 213 

Amnonum houphnten 

Border Ferttlizr Company Tranocona, tlonttoba 37 - - -
Brunewick Fertilizer Corp. Ltd. 
 oIedune, few Brunswick ­ - - 313Cnnadian Induntrin, Ltd. 	 Iambton, quebec - - N.A. -

Sarnta, Ontario ­ -Consolidated Mining & Smelting Co. Kimberly, Pr[ltn Columbia 79 -
64 

-
IlPgina, Snr),ntch-wan - 46 -

Trall, Britinh Columbia 115 -Cyannmid of Cannda Ltd. Welland, Ontnrlo 35 -
-

- -Northwest Nitro-Chemiclnl Ltd. Medicine Ifat, Alberta 55 
Sherritt Gordon .tltnen Ltd. Fort Snnkatehewnn, Alberta 
 - 58 - -

-

J. R. Simplot Company 	 Brnndon, nnit.oba - 105 -St. 	 lAwrence Fertlltzers Ltd. Vnleyfield, Quebec 35 - -Wentern Cooperative Ferl.Ilizern Ltd. Cnlgnry, Alberta 84 - . 

Total Announced Cnpactty 
 321 544 713 i,c26 

a. 	 B3ned on pliblinhed announce-mentn. Corrections or additions 
would be npprveelted by t~he mtl,horn. 

b. Irnuice acid plnnt. Two elvmenta,). phonphorun furnncon with 
20,000 tnnI/ytrir npaelt.y are loeated at Vnrennes, Quebec.
 

. Pllot pluilt.
, 
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CONC ITfl'JIAThD ,UII,-1 O1R'HIA'11,:PAI3 T11 '111ri UJIT.111,' STA')1,..
 
I'I.A1II,,) EX PA151011i; . Al1l rlW I'[,Al''TJ U11)iII COIi'IIJC'lOIO
 .

oil 1-1,A-1iJt,;)TYQl0F(1

'JTniI'y 1, 1966) 

Planned 
Capaci ty h Additional Ct icity 

Company Location July 1, 1965 1965 1966 196' 

('liouaand Short Tons of PO.7Yr.) 

American Cynnamid Company Brewoter, Fla. 180 - -

Armour Agricultural Chemical Company Ft. Meade, Fla. 113 ­ -

Borden Chemirnn, Company Port Manatee, Fla. - 83 . 

Central l1innphal.en, Ync. Plant City, Fla. - N.A. 

Citles Service 0i Company

(Tennessee Corporation) Tampa, Fin. 383 
 -

Coastal Chemical Company tascngoula, Miss. 135' - . 

Consutmers Cooperative Annociation Lakeland, F.a. - 36 - ­

Cont.nental Ol Company
 
(American Agricu.tural Chemical Co.) Pierce, Fla. - 180 


c
El Paso Natural Gas Company Georgetown, Idaho 90 - - . 
W. R. Grace & Company Joplin, Mlsnouri 32 - . . 

Ridgewood, Fla. 203 - -

International Minerals and Chemical Co. 
 Bonnie, Fla. 203 
 .
 

Kerr-McGee Incorporated 
(Baugh Chemical Company) Baltimore, Md. N.A. -

Occidental AgricLltural Corporation White Springs, Fla. ­ - 68 ­

45c
Phillips Chemical Company Pasadena, Texas .
 

F. S. Royster Guano Company Mulberry, Fla. 32 -

J. R. Simplot Company Pocatello, Idaho 162
 

Socony Mobil Oil Company
 
(V-C Chemical Co.) Nichols, Fla. 
 180 N.A.
 

Stauffer Chemical Company
 
(Western Phosphates, Inc.) Garfield, Utah 
 45 - - 45 

Swift and Company Agricola, Fla. 77 ­ -


27d
Tennessee Valley Authority Muscle Shoals, Ala. - -
Texas Gulf Sulfur Company Lee Creek, N. C. " - 115 -

Total Announced Capacity 
 1,90 2,123 2,389 2,4311 

a, Based on published announcements and correspondence with industry. 
Corrections or additions would be appreciated by the authors. 

b. Based on 45% PPO 5 content. 

a. Idle facilities. 

d. Hfigh-analysis 54% P.0 5 material. 

tAk
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