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THE PRODUCTION AND MARKETING OF SUPERPHOSFHORIC ACID
FROM NORTH_CAROLINA CORE
By B. M. Whitehurst

Texasgulf - U. S. A,

Introduction

The phosphate deposit im gastern North Carolina was deposited in the Miocene
sgas abouyt 15 million years age in an ares as eseen in S5lide 1, The deposit
is uniform over large distances (20,000 ha) and flat lying, with an average
dip of 1,9 M per kilometer sovth-easterly, It is estimated that the depesit
haes an average P05 szontent of 12 to 14 % and contains about 2 billior tons
of ore, Texasgulf hag mining rights on more than 12,000 ha in the heart of
this reserve.

The phospharite prebably originsted in a marine envirerment inm a large shallow
lagoon or estuary with restricted circulation under reducing conditions (1.
The phosphate has a composition similar ta francelite or carbonate-apatite.

The pellets are about 1 to 3 wmw in diameter and contain organic matter thyough-
out, A crosa section of the mine area is shown in Slide E,

Mining is by conventionsl dragline in an open pit, The ore is from 27 to ag
below gsea level, To mmintain dry comditions it is necessary to depressure a
large fresh water aguifer which underlays the ore,

The sand is removed from the ore by flotation, The beneficiated phosphate pellet
is then calcined in a fluid bed caleiner to remove the cerbanate and arganic
matter which results im am upgraded product with a grade improvemsnt foom 30.6%
to 33% PEDS' This material has @ median particle =irze of 180 to 200 micraons,
and range from 420 microns to 70 microns, The unground calcined phosphate s
then acidulated in & conventional Prayon dibydrate procesz plant producing a
filtrate of about 27% F505. Because of the high organic content and carbonate
content, acidulatipn of the uncalcined phosphate was not possible., The filter
cake consiste of gypsum crystals about 30 microns wide and 230 microns long
which are a textboaok example of an orthorhombic gypsum cryetal which pceurs in
nature, The purity af the gypsum is such that it can be converted to wallboard
The 27% PEDS filtrate is concentrated to 54% FEEI5 acid im Swenson evaporators.

The evaporator product contains about 2,5% solids which is @ mixture of CaSly
and sodiuym and potassium silicofluarides, These solids are settled quickly to
the 0,1 to 0,2% level in settling tanks. Fost precipitation is not 2 significan:
problem with this acid, The clarified 54% PEUE acid is then used as a fesd stock
to the Superacid plant,
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Palyphosphates derived from superphosphoric acid glay an impertant role ir

the manufscture of liquid fertilizer solutions, In 1971-72, 510,000 metric
tons of P_0. derived from superphosphoric acid were consumed in the United
States in‘the liquid fertilizer industry (2). Liquid mixed fertilizers sccournt
for about 10% of the total fertilizer Pplg consumed 1 the United States and
during the past ten ysers fluid fertilizer usage has grown at & rate of about
14% per year.

Superphosphoric acid is used to praduce an ammanium polyphosphate base soluotion
by the customer {10-34-C). The term "fluid fertilizer" includes both suspenglons
snd clear N-P=K liguids. For the psst seven years the Technical Services
Department at our North Carolina phosphate facility has conducted developmant
work on superacid manufacture, ammonium pulyphosphate bsse solutians, or NP =K
clear liquid systems, and on suspensions manufactured from Texasgulf super ard
urthnﬁhusphnric acids,

When wet process arthophosphoric acid {(54% P»05) is used to manufacture l.quid
fertilizer solutions, the impurities present in the acid tend to form crystals
of phosphate salts that precipitate as hothersome sludges in storage tarks ana
applicater equipment. Polyphosphates tend to seguester or solubilize these
impurities, thus keeping them in solution, The ingrezsed solubility of poly-
phosphates over orthophosphates also allows the production of more concentrated
liguids.

In the manufacture of polyphosphates, ocrthophosphoric acid is polymerized,
Polyphosphates are chains of arthophosphate units linked together (3), Muct
like making a chain, heat is used to nlink" thegse orthophosphate units, and
to give off water from the linking process. This is pietured in Figure i,

PRODUCTEION OF SUPER ACID

One of the key facters in the production of superacid iz the guality of the
orthophosphoric 54% P_0. acid feedstock. The aluminium content of super acid
is eritical to the viscosity of the acid. The North Carolina ore 1s charac-
teristically low in aluminium as compared to Florida or some Western US ores.
With am Al D_ concentration of 1,4% the viscesity of the super scic for 3 30t
leysphDspEa%E content would be 600 centipoise at 38°% L, whersas a 1% increase
to 2.4% Al_0. would incresse the viscosity te 1000 centipoise or a 67% ingrease
The viscosity of a fluid has a major effect on the heat trangfer capability of
the superscid evapgrator. The low viscosity of Tg acid makes it guite =imple
tn concentrate to levels of 50% polyphosphate using a wetted surface heat
exchanger. Submerged combustion is often required to attain the necessary
pmly"leuel in higher alumina acids. An increase in the Fazﬂa content has a
tendency to lawer the viscosity slightly.
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Tg has two identical superacid plants which produce about 275 metric tons

day of P DS' and currently a 3rd plant is under construction, When this

unit is complete we will have a superacid production capability of 825 metric
tons per day of PED » The first two plants incorporate two stage falling film
evapoerataors. The Tirst stage is heated by steam and the 2nd stage by Dowtherm,
The design of the third plant will he based on the use of a forgced circulatiom
evaporator,

The reason for the two stages of evaporation was economic rather than process
factors, The first stage unit which carries B0% of the evaporation load is
heated by waste staam from the sulfuric acid plant, whereas the second stage is
heated by vaporired Dowtherm from an oil fired boiler, The abzolute pressure

in boeth stages is wmaintaired at 20 to 30 mm of Hg, The tubes in the second
stage evaporator are made of Inconel 625, a nickel-moly-chromium alloy which
has a higher temperature limit than Carpenter 20, The heat transfer coefficient
for our falling film unit varies betwsen 440 and 590 Kg-Cal/Hr/m2/" C dependent
on the cleanliness of the tube wall, Carpenter 20 alley is very satisfactory
for construction of the steam heated first stage evaporator. The tubes have a
life in excess of seven years im the first stage unit, The corrosion of the
evaporator tubes is significantly less when a thin layer of scale is alluwed

to form. Some years ago we attempted to concentrate a more purified acid ir the
2nd stage evaporator in which a scale did not form on the tube walls. We gis-

solved the second stage unit in 30 days. Therefare, 1 must conclude that impu-
rities in the superacid ere mecessary for plant sSwrvival. Eassed on our expe-

rience, the conversion.ef a purified acid to _polyphosphoric acid with a metal
walled heat exchanger is not practical,

ACID PURIFICATION

The superacid ewvaporstors concentrate the orthophosphoric 54% P DS to about
T70% P50; and 35% polyphosphate, At this point the acid contains about 7% solids
as measured by a methanol extraction, These =olids are essentiazlly an iron
magneaium pyrophosphate. Thus when they are removed from the superacid, the
regultant clarified acid has a lower iron and magnesium content, We are not
=ure whether this is a single compound or & co-precipitate of ferrous pyro-
phosphate and magnesium pyrophosphate. We estimate that this solid has a com-
position similar ta 2 Fe (HyPO4)3. 3 Mg (HEPﬂd)z. Under certaimn conditions
the ratio of Fe to Mg will vary. We are able to remove about 60 % of the Mgl
and 40% of the iron via precipitation followed by elarifigation. A comparative
anzlysis of the acids before and after pyrificatien is shown in Slide 4,
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The splids in the acid can be removed by centrifugstion and/or filtration,
The particle size of the solids ranges from 20 micrgns to 30 microns. We
have 3 centrifuge and rotary vacuum precoat filters to remove the solids,

One of the factors which affects the amount of precipitatien of the iror
magresium pyrophosphate is the amount of free HpSDg in the 54% P,0g feed

acid., The contral of the phosphoric acid plant is such that the free HESca
comtent is essentially zero., If the free sulfsts level increases, the amount
of precipitation decreases and thus the iron and magnesium removal is reduced,

MARKET I NG

The primary market for superacid is in the liquid fertilizer industry of the
middle Western U.5, The acid is shipped 1n 91 metric ton insulated tank cars.
1t is loasded at 82° € and with normal delivery time reaches the customer

with @ temperature of 52° €, The viscosity of this acid is 175 centipaise at
529 € which is sufficiently low to use either a simple gear pump Or & cenltri-
fugal pump for unloading,

The Texasgulf superacid product called Super 49 is typically 69% Po0g witr a
20-30% conversieon of the phosphate to the nen-crtho or poly form. Until the
concomitant develepment of Super 49 and the TVA pipe reactor process, the
nolyphosphate lesvel of our super acid was maintained at about 50% to insure
sufficient sequestering ability when mixed with ammenia,

There are two basic methods for manufacturing ammonium polyphosphate solutions
fram superphosphoric acid:(l) neutralization of anhydrous or aqua ammonia with
syperphosphoric acid eontaining 2 minimum of 45-55% polyphosphate (conventsonel
nrocess) or (2) reaction of low poly superphosphoric acid containing 20-30%
poly Py with anhydrous smmonia in the TVA pipe reactor system,

In a conventianal liquid fertilizer plant, N-P bese solutions such as 10-34=0
are produced by reacting asgua or enydrous ammgnis with superphosphoric acid
using & large recycle stream of 1D-34-C liguid, The liguids produced by ths
method are limited in poly level to the maximum poly level present in the
superacid used (typically 45-35%). The tempersture of the 10-34-0 product nas
t0 be rigidly controlled below 32° C or hydrolysis of the polyphosphates to
orthophosphate will ocecur =t an unacceptably high rate.

The TVA pine reactor process permits production of 10-34-0/11.37-0 (N-FPi
solutions with = polyphosphate level of 70 to 80% using an acid cantaining
~only 20-30% (3), Such solutions when stored at temperatures of less than
329 £ have increased storage life as compared to N~P =olutions made from
superacid with a poly level of 45 to 50%. A typical pipe reactor plant is
shown im Figure S5,
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In the pipe reactor, ithe heat of reactien of vaporous anhgdreus ammonia and
superphoaphoric acid causes extensive polymerizatisn and yields large quan-
tities of tri, tetra, penta, and higher polyphosphate =species, Ths temperature
ettained im the pipe reactor is approximately 340° C, or 120° C higher than
temperatures attainable in a superacid falling film evaporater. Since this
process gensrates palyphosphates, an acid of low tcly cantent ia asuitable ss

a feadstock (3). Some ammonium polyphosphate analyses frem commercial produc-
tion are shown in Figure 6.

A comparison of poly distribution is shown in Figure 7 for conventional, high-
pily, and furnace ammonium polyphosphate solutions, It indicates that high-
poly wet process 10-34-{1 is comparable o furnace drade 11-37-0. As you can
see, the conventional 10-34-0 has only 10% of its PEUS abave the pyro level.

It is generally mccepted thati the pyrophosphate dp an excellsnt job of seques-
tration on valence + 3 metals such as iron and aluminium,. However, for valence
+ 2 metals such as calcium and magnesium, it is generally agreed that poly-
phogphates above the pyro level are required. The mare the better up to about
the 81% poly level, Solubility problems can occur above this level. You will
note that with the high poly 10-34-0 made from the pipe reactor, 56% of the
polyphoaphate is above the pyro level.

The first phase of fluid fertilizer manufacture is concerned \with the produc-
tion of superacid and the second phage with the productisn of the 10-34-0/
11-37=0 hsse solution,

CONCLUSTION

The purity of the North Carelins phosphate makes it uniquely suited for the
production of guperacdid. The megnesium impurity in the ore can be substan-
tially reduced by careful control of prucess cenditions such as the fres
sulfuric acid content of the feedstock. Because of these factors it has basn
possible to produce a superacid with a quality comparable or exceeding the
quality attainable by some solvent extraction processes, The liguid fertilizer
base solution produced from this superacid (10-34-0) has a storage life in
excess of 1 ysmar, Because of these unigue gualities and techniques, Texasgulf
has become & major supplier of phosphoric acids for fluid fertilizar, Further
expansion of superacid production capacity is planned. Research and development
iz continuing on the further development of fluid fertilizers, and on the
production of & more highly purified scid for non-agricultural uses.

A thorough dezcéription of the pipe resctor process uysed to produce the base
solutions has been given in papers by R.S. Meline, st a}, (4) F.P. Achorn, gt
al, (5) and A.0, Harwell end L. Hopwood (£). Mr Meline ig presenting a paper
on his process hefore this confersnce,
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Figure 2
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Figure 3
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Figure 4

COMPARATIVE ANALYSIS
Tg Superphosphoric Acid

COM ENT

Total P>0s

% Polyphosphate

Sulfate {S04)

Aluminum (Al203)

Iron (Fe203)
Magnesium (MgO)
Fluorine (F) .

Solids (Insol. in CHzOH}
Solids (Insol. in Hy0}
Sp. Gr. at 24°C
Viscosity, Centipoise at 52°C

PRODUCT NAME _

SUPER 49

PURIFIED

70.0
30.0
3.8
1.1
1.0
0.4
0.27
0.15
0.0l
|.96
175

SUPER 45
UNPURIFIED

698

368
3.4
0.9
1.8
(.3
0.26
8.0
0.20
2.00

450

oL = L1
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FIGURE 6

COMMERCIAL PRODUCTION OF HIGH-POLY 10-34-0
FROM Tg SUPER 49 SPA

Component, % Company

A B C D
Nitrogen 9.74 10.08 10.09 10.02
P50g 33.95 33.71 33.57 34.08
Poly P,0O 75.94 76.02 76.46 74.91

275
pH 585 6.04 5.90 5.97

A



Figure 7
POLYMER PROFILE  10-34-0 /11-37-0

H-37-0
Tg Pilot Commercical Electric
Conventional Plant Plant Furnace
50% Po0g Feed TVA TVA Electric
Pipe Reactor Pipe Reactor Furnace Acid
& Super 45 & Super 49
% Poly 47 83 7o 8l
Species, %
Ortho ' 53 17 2| 19
Pyro 37 27 35 37
Tri 8 2| 23 24
Tetra - 13 L I
Pentq - 9 6 -
Hexa - 5 2 -
Hepta - 3 2 -
Octa - 3 - -
Other 29 2 | gb
Above Pyro 10 56 44 43

a. includes tetra
b. includes penta

EL o~ b



COMPUNICATION NO T

My JWHITEHURST (Texssgulf, U,5.A.)

2ince points on the marketing have zlready been covered, I would

try to econfine my remarcks to the productiom area., Polypbosphates
deriven from superphosphoric zeid play an important role in the
manufacture of liguid fertilizer solutions iIn the United States.

Irm Y971 -T2, 510 000 + of Pz0c were consumed in the liguid
fertildrer industry in the United States, Liguid mixed fertilizers
account for sbout 10 % af the total fertilizer Pl conmsumed in

the United States and durdng the past ten years have grown =t the

rate of 14 W per year. Texaosiulf has two identical superacid plants
which produce about 275% meiric tons/day of Pz0s5, concurrently there
iz 2 third nlant under construction of comparable capacity. When

thiz unit i=s complete 3%t will gdve ws & production capacity of

B25 metric tors per dzy of Py0y . The first two plants that we have,
wich were puilt in 1967 angd 1970, incorporated two stage falling

film evaporstors, The first stage is hested by steam and the

secand stege by Dowtherm, The design of the third plant will be

based on = forced circulation evaporator, because the market require-
ments have changed, The two stages would be needed if the market
requires s 30 % polyphosphate level whereas a 35 % or 2 30 % which

is currently now what i1s on the U,5, market reguires aonly about

25 ~ 30 % levels. You don't need the second stage for that kind of
poly level. The superacid evaparatorsz that we have concentrate our

54 % merchant grade acid to about 70 % Fo05 and 35 % polyphosphate,
At this point the acid cantains shout 7 % solids as measured by
methanol extrzction and these solids are essentially an iron-magnesium
pyrophosphate. And thus, when they are remnved from the superscid,
the resultsnt clarified acid has a lower iron and magnesium content.
We are not sure at this point whether this is a single compound or a
co=-precipitste of ferrous pyrophasphate and magnesium pyrophosphate,
We are able to remove about 60 % of the magnesium and about 40 % of
the iron viz precipitation followed by clarification, The purity of
the Narth Caralina phosphate makes it uniguely suited for the produc-
tion af superacid, The magnesium impurity im the ore can be substan-
tially reduced by careful control of the process conditions such as the
free sulphuric acid content of the fesdstock. Because of these factors,
it haz heen possible to produce a superacid with a guality comparable
tn furnace acids, The liguid fertilizer base solution produced from
the superacid 0-34-0, has @ storage life in excess of 1 year, Bercause
of these unique gualities and technioues, Texasgulf has become a msjor
supplier of phosphoric acids for liquid fertilizers, Further expansion
of superacid is plzrnned beyond the three plamt levels and we are
certainly continiing research and development in liquid fertilizers
and we are also now warking on purification aof phosphoric acid far
non=agricultural usss,

S1ide 1. : This is a map of the Easterm part of North Carolina which
shows the relative position of our plants with am area to the North,
The phosphate depoesit that we have is of Myocene type of sbout 15
million years old, It covers an ares of something of the order of

20 000 ha, It is about 40 feet end there are between 2 and 10 billion
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tons of this material in North Carolina, depsnding upon which
geologist you might talk to, One of the unigue characteristics

of this phosphate depogit i= thet dits composition is virtually
canztant and ] know from many others who have used rocks from

all around the world, this is qudite a problem., The analysis

that we are processing i=s the very same as 7 years ago when we
first started,

5lide 2. : In the superecid production this is what we refer to

as the unpurified or unfiltered meterial. The two primary things
we are removing are magnesium and iren and when these things preci-
pltate you get an ides about how much we are removing of those
particular thimgs there. Now, I do want to peint out one thing
here which is somewhat confusing. The fluorine level of this

acid does have & ratio af P : F in excess of 100, which supposedly
makes it suitable for feed grade animal feed uses, However, in
the United States, the National Feed Ingredients Associastion hes

a scale of hesvy metals which was established on furnace acid,
Unfortumately, that procedure winds up precipitating most of these
metals in the acid, so we currently do not market nor do we intend
to market this materisl for that use becsuse of this problem which
we are unable to =solve.

S5lide 3, : Now I would like to give you an idea about what the
colour of this acid is, This was an older product thst we produ-
ced and this is our current product right nere.

Mz .FRAITEUR (Socicté de Prayon, Belgium)

Mogt of you undoubtedly know for some time that Texssgulf was ane

of those who pioneered the production of low-conversion superphos-
phoric acid successfully used by the pipe reactor process developed
on pilot scale by the experts of the Tennessees Valley Authority,

This process for producing ammonium polyphosphates, descrihed in

M. MELINE's paper and, thanks to produces like Texasgulf, presently
more and more widely used, stands halfway hetween the conventilonal
proce=sa of ammonlation of superphesphoric acid and the direct reaction
process between orthophosphoric acid and amhydrous ammeonia, It
combines most of the technological advantages by allowing to obtedin

a high physical and chemical quality product, It will mark an

‘epoch in fertilizer production in general and ligquid fertilizers

in perticular.

Now we have three guestion for Mp,WHITEHURST : the firsi one refers
1o the post-preciplitation in the orthophosphoric scid produced.

You stete, Mr.WHITEHURST, that post-precipitation i= not important in
the case of orthophogphoric acid from North Carolina, However, we
rnote that you operate with nearly no free sulphuric acid, which means
that a relatively substantial amount of calcium oxide remsins in
solution and thus promotes post-precipitstion, Could you clarcify
this point?

Second guestion ; The magresium oxide content of your superacid i=
about 0,4 %. We agree with you an the more specific sequestering
effect on Mg and Ca of polymerized forms beyond the pyrophosphate.
Hoewever, and this 1z my auestion, do these forms not revert ton
quickly, which would mean, taking account of the Mg content of the
acdd, accelerating the precipitation of magnesium phosphates within



the polyphosohate solutdion 7
Third questicon : Whet is the frequency snd nsture of msintenance
operation an the Inconel 625 tubes of the second evaporaiion stage?

Mr. WHITEHURST

About the post-precioitation that occurs inm ocur scid, I am not really
ahle to explair some of the unusual things of mother-nature but she
has dene onme thing : at the O % free sulphuric acid level, the

caicium oxide cortent of our acid is somewhat less than 10 ppm.

We have repeatedly beszn asked from customers for calcium amalysis

and what is the =olubiliny , ete,.., aod I have answered zerso.

I have repestedly been questicned, so I would rather give a number
that is somewhat less than 10 ppm, rather than tell you it is 0,
Certainly calcium is not & praoblem. The superphospheric acid that

we are producing does not have s postprecipitation problem becsuse

we areg removing the cause of the postprecipitatian, particularly in
this case of the iron - magnesium pyrophoszpbate, and if you do not
remove this or if you have some espersting problems you might get

some but this hss not besn the case, Another thing I would like

to mention with the advent of the TVA pipe resctor system ths
temperatures that are reached in that pips reacior, for whatever

the reason migbt be, 1 would say are probably the main cause,

Small smounts of the iron-magresium pyrophosphate will ke dissalved
and 30 if the customer receives & tank car af acid in which the solid
level 45 0.2 - 0,3 % be reslly would mot have any problems with it

if he uses the pipe reactor and we don't produce any superphosphoric
gcid at the moment that is net intended for use with the pipe reactor,
On the secord guestion which has to do asbout the magnesium content of
the acid and the polyphosphate level, as M, MELINE pointed out yester-
day one of the things about the plpe reactor is that it does raise the
poly level of the acid substantislly tc form further condersed series,
In most of the superphosphoric scid,the first thing formed is the
pyrophosphete. The second one is the tripolyphospbate. The tripoly-
ptosphatehas its primary sequestering ability with the valenee two
level such as magnesium, iron 2, strontium, calcium and these parti-
cular things and the levels af tripolyphosphate run something in

the order of 20 to 25 % tripolyphosphoric scid and there is really

= very ample amount in this cass to provide sequestratien for periods
in excess of 3 year!s storage so we can market our acid in July anc
August and our customers can convert it to 10-34-0 and store it during
the fall or winter, snd early spring for use when they need it.

Om the third question, I can armswer from a historicsl basis primarily
because,as things stard now, we don't operate a two stage system any more,
We only did thi= when we hsd to produce a 50 % poly level material.
Now this second stege evaporator was, as said in the paper, construc-
ted of Ineconel 625, a material with about 65 % nickel and about 20 to
25 % chremium, the remainder is molybdenum., This is an ewcellent
material, It #5an extremely expensive material and you dontt want
infreguency with this materisl. MNow ocur point is here, when we wers
opersting the second stage, we were operating at something of the orde:x



a year to fifteen months, between changes of this evaporator,
Qur first evaporator which concentrates to approximatively 35 %
level has been in service for 7 years =nd the corrosion level
then is still not bad and we ate using Campenter 20 for the
tubes in this eveporstor.

Me. ROGERS (New 7eslsnd Fertilizer Associatdon, New Zezland)

I have three guestions, It would be interesting 4f Mz WHITEHURST
could tell us something of the distances that his company covers
with his product, and secondly, as somebody who comes from a
country which i=s very conscious of the peed for sulphur in its
crops, could Mr, WHITEHURST indicate whether the people that are
marketing this material to the farmers either in the liguids or in
a2 suspension formulation include sulphur amd thirdly, also on the
question af sulphur, how does hizs company deal with the problem af
the disposal of the calcium suiphate which dis produced im makding
the phosphoric acid. In my travels.im the last four months around
the woerld, it would appear that the mountains of calcium sulphate
which this imdustry i= producing 4is ane of the majaor prohlems for
disposal in front of technolaogists.

M T, WHITEHURST

Let me start backwards in this particular case, the disposal of calcium
sulphate is accomplished with difficulty; when we have cur fourth
train cperating we will be producirg calcium sulphate at a level

of 11 00C +/day, MNow, this obviously is a dispesai problem, our

waste gypsum piles sre the highest point in Esstern North Carolina...
and I had jokes with one of my Japanese friends, indicating that it was
our entry to Mount Fuji, but what we reslly plen to do wdth this
material 1s to put it back into the mined out area as =z filling
material and this fs one of the very interesting ithings that

happened there ; in the mining of phosphate, as all of you know,

you get along with the phasphate rock & certain msterisl which is
referred to as slimes. The slimes in North Cexoling are = little
different than they are in Florida, not all that much., We have

found that if you take these slimes =nd mix them with waste sand

end mix to the calcium sulphate, you can make s synthetic soil, which
is quite good for the raising of grass, trees and the like, and so
actually the disposal of this caleium sulphate will become part of

our land reclamaticn programme. Now that is a partial answer, now the
other part of the amaswer is this,

In North Carolina and Ssuthern Virginia, they grow guite a lot of
peanuts, there sre 200 000 acres of peanut that are grown in the

two States and we sell sbout 100 000 © a year of this calcium sulphate
to the peanut farmers, They need this as & source of calecium. HNaow,
secundly, the crops ithat we have there, soybeans are common, and we
are now testing the use of calcium gulphate on =aybeans and an same cf
the grasges, so that we hope to use gsome of this matexdial in agricul-
tural uses .We are also working with z wallboard manufacturer to
convert this materisl into wallboards and this looks guite promising
at the moment,

In terms of sulphur deficiency from the use ot liguid fertilizers,
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I think this brings up asother point. Yes, you can add elemantal
sulphur in a suspension and this i= dome. Certainly it is a

high analysis material. As far 'as we cen say, liguid fertilizer

iz a material which has s special use, Hut certainly it does nat
appear to us that liguid fertilizers can contain certain agroneomic
things that the liguid mey not hendle. Now suspensipns are besing
 developed rather rapidly in the United States and certainly if we
are going Lnto no-till farming, which is becoming guite popular in
areas of the United States, you can imclude pesticides, herbicides,
many of the {race-elements, zulphur all zlong with the NPK liguid
and I kmow some areas in the Stste of Virginis whsre they are doing
Just this., 5o they need & total iiguid programme. I want fo
comment on one of the points =f yesterday : someore mentiomed about
the energy wiih regardes v superphosphoric acid. The acid does take
mor = ENErgy. [his gets into the next part of the guestion. Dur
market for superphospboric scid is in the Corm Belt of our country
which is of the order of 1 00O +to 1 500 miles Trom our plant, We
ship halfway =mcross the United Ststesz to our customers and at a
point somewhere in the order of 800 miles from ocur plant it
actuslly delivers P_CU_ tc the customer cheaver at 69 % level, as
compared to the 34 % level, In tsrms of energy saving, we are
acttually ssving etnergy hy this instead of shipping water. Also
ro-till farming reguires sbout 30 % aof the fuel that normal +illage
and noxmal ploughing would require and so we suspect that there is going
to be a bdt of rno-till farming in the future.

Mrs, SKUDLARSKA {Technical University Wroclaw s Poland)

I am interested in the amount of PED and flucrinme in phospho-gypsum
cake. Is it possible to get the numger?

Mz, WHITE HURST

The amount of P_O_ in our gypsum cake is of the crder of 1 % total

and of that there is asbout .3 % =5 water soluble PoOo .« Now I

might add that intle system that we have at the plant, the P.O. that

is lost in the filter cake, is not reslly lost, We have a spscial
water recycle system so that in the gypsum pile that i=s water

soluble P DS and & pertion of the ovther which becomes slightly saluble,
is returned to uWs so that our actual net loss is a litile less than
what you might celculste 4f you took the oversll data from our plant.
This is & very very importznt congideration from an environmental

point of view,

Mrs., SKUDLARSKA

What about the fluorine amount in the phospho-gypgum?

Me, WHITEHURST

The concentration of fluoorine is 3/4 to 1 % and that will be as the
silicofluorides of solid potassium and calcium.



