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TA/84/3

THE USE OF A PRESSURE NEUTRALISER FOR SLURRY GRANULATTION

D.M. Ivell &N.D. Ward, Norsk HEvdro Fertilizers Ltd, United Kingdom

INTRODUCTION

In the production of granular di~ammoniwm phosphate (DAP), and NPK ferti-
lizers bagsed on ammonium phosphate slurry, there are many variations on a theme
wilth respect to the phospheoric acid neutralisation step. The equipment used
falls into three maln categories:-

Atmospheric Reactors
Pipe Reactors
Pressure Reactors

Each type has certain advantages and at the same time limitations. The
objective of this paper is to discuss Pressure Neutralisation in slurry granu-
lation using the Norsk Hydro Fertilizers (NHF) Draught Tube Reactor (DTR).

We describe briefly the NEF Slurry Granulation preocess, incorporating the
DTR, before moving to a more detaliled discusaion of the process, with particular

emphasis on pressure neutralisation, including:-

= the theory of pressure neutralisarion.

- details of the development and the design of the DTR.

— recent operating experience using pressure neutralisation in slurry
granulation, including the producticn of grades as diverse as DAP,
16:20:0, 11:33:22 and 8:26:26.

— possibilities for retro—fitting existing 2lurry processes based oun
atmospheric neutralisation.

NHF DAP PROCESS
The outline flow diagram for the NHF DAP process i3 given in Flgure l.

Phosphoric acid and ammonia are fed under flow control to the draught tube
reactor. The prassure in the reactor is automatically controlled at 1 bar g by
tha release of the reaction steam through a control valve. The temperature in
the reactor 1s automatically controlled at 142-145°C by the addition of water.

Ammonfium phogphate liquor from the reactor, with a molar ratio of around
1.5:1, is fed rogether with reeyeled fines to the rotary granulator. Ammonia
1s added to achieve the reguired product analysis.

Granulared material iz dried and then elevated te the primary screening
gsection where undersize granules are separataed and rerurned to the granulator
via the fines hopper. If required some product c¢an also be returned at this
staga.

Product and oversize material after screening 1s cooled, in a fluid bed
cooler and elevated to the secondary screening station which incorporates
double-deck screens. Oversize is removed, c¢rushed, and fed to the fines hopper.
Residual undersize iz algo removed and recycled to the fines hopper. A propor—
ticn of the product can be crushed and returuned to the f£inez hopper. Recycle is
neterad back from the fines hopper to the granulator at a comnstant rate so that

granuiation 1s maintained at the optimum condition at all times.



Figure 1.

Norsk Hydro Fertilizers DAP Process
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The process operatas with a recyele ratio of under 4:l compared with 3-6:1
for plants with atmospherilc reactlon systems,

Steam discharged from the reactor and the air stream from the gramulator
‘are scrubbed with the incoming phosphoric acid in the ammonia scrubber to remove
‘the majority of the ammonla. The exhaust from this vessel Is ducted to the
counter—current gas scrubber together with the air stream from the drier cycl-
ones. A dilute solution of phosphoric acid is used to clean the gas stream
which is finally discharged to atmosphere. The liquid effluent from the gas
‘gerubber ig returned to the reactor via the ammonia scrubber and the process is
therefore liquid effluent free.

The dust in the alr stresm from the cooler and dust extraction system are
fed to bag filters for recovery of the dust. The air streams leaving both bag
filters are almost free of dust and can be discharged to atmosphere without
scrubbing., In fact the alr from the bag filters is sufficiently clean to be
used as dilution air for the alr heater thereby saving 15-20% of fuel costs for
~drying.

The process is flexible and can be readily adapted to produce grades such
a5 16:20:0 by replacing part of the phosphoriec acid feed with sulphuric acid.
In addition a solids intake and metering system can be incorporated to feed
solid raw materials such as urea, potash ete. thus allowing grades such as
19:19:19 and 11:33:22 to be made.

THEORY OF PRESSURE NEUTRALISATION

The reaction between ammonia and phosphoric acid is highly exothermic. All
ammonium phosphate slurry processes, be they based on atmospherlec, pipe or pres-
sure neutralisation, utilise the heat generated to evaporate water. The amount
of water tc be evaporated and therefore the thermal balance of the process 13
determined by the initial phosphoric acid strength and the final conditlion of
the ammonium phosphate slurry. In order to minimise both equipment size and
utility consumptions in the granulation section of the process it is desirable
to operate with the lowest possible watur content in the ammonium phosphate
glurry. This is achieved by operating at the point of maximum solubility.

The crystallisation polnts of ammouium phosphate solutions with water com~
tents varying between 5-20% are shown in Figure 2. The curves illustrate that
the golubility of ammonium phosphate i3 at a minimum at }:1 N to P mole ratio
and at a maximum at around 1.45:1 {({.e. 55% mono—ammonium phosphate, 45% di-
ammonium phosphate).

The advantages of pressure neutrallsation are derived from two facts of
physical chemistry:-

a) The solubility of ammonium phosphate Increases with temperature.

b) The boiling points of solutlionsz incrsase with increased pressure.
This is illustrated in Figure 3 where boiling point curves, at atmos—
pheric pressure and 1 bar g, have heen superimposed on crystallisatica
CULves.

Therefore, by applying pressure to the reactior system, the temperature of
the ammonium phosphate solution can be elevated above its atmospheric bolling
peint. 1In this way a pressure raactor can be operated at much lower water com
tents relatlive to atzospheric reactors becauge solubilities can be achieved
which are not possibls under atmospheric conditions.



Figure 2. Crystallisation Points of
Ammonium Phosphate Solutions
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Figure 3. Effect of Pressure on Boiling Points of
Ammonium Phosphate in water
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The pressure reactor is alwavs operated in such a way as Lo produce a true
solution of ammonium phosphate and therefors the bterm "slurry" granulation is,
in fact, a misnomer. Operating with a true solution as opposed to a slurry
ensureg that problems normally asscciated with slurry handling are eliminated.

The typical DAP operating conditicns for pressure and atmospheric reactors
are compared in Table 1.

Table 1

Reactor/Granulator Operating Conditions

Pressure Atmospherie
Reactor
Operating Pragsure, bar g 1.0 0
Operating Temperature, “C 142-143 120
N:P Molar Ratio 1.5:1 1.4:]
Water Content, X% 12-15 20
Granulator
Operating Temperature, ©C 80-85 85
W:P Molar Ratio 1.8~-1.85:1 1.8-1,85:1
Water Content, 2 2=2.5 3
Recycle Ratic 4:1 6:1

The lower reactor water ccntent for pressure neutralisation leads to
smaller equlpment in the solids handling section corresponding to the lowar re-
tycle ratio. Fuel consumption is reduced by almogt 50 percent due to a combi-
nation of Lower granulation moisture and lower recycie ratio. Apart from these
obvious advantages there are other henefits from pressure neutralisation:-

= Within the granulation plant the DTR would normally be lpecated one flgor
above the gramulator., The height plus reactor pregsure giveg gufficient
head to spray the solurion, through flood jet nozzles, {intoe the grang-
lator. Slurry pumps and their associated problems, are tharefore elim—
inated.

= When the slurry is let down to atmospheric pregsure in the granularor
additicnal steam flashes off thus lowering Further the smmenium phos—
phate water content.

- The reactor operates with a residence time of around 20 miuutes thus
glving sufficlent buffer capacity to smooth out feed or ather fluctus-
tions, 1In this way the reactor conditions can be easlly controlled, in-
dependant of throughput, to ensurs thac the slurry condition is congis—
tently mainrtained.

The foregoing discussion has tended to noncentrate on DAP praduction.
However, the prassure reactor 1s flexibls and can handls misrurass of ahogpheric
acid, sulpburic aeid and ammonia to produce ammonium gulphats/phosphate slarries.
The operatinz prineiples For the prasaurs rTeaztor avg idantical but covicusly




solublilities and therefore water comtents and coperating temperatures are diff-
erent.

Additionally urea and/or patash can be added in the solid section to pro—
duce a wide range of NPK grades. Some further details of our operating experi-
ence are given below.

Grade 18-46-0 | 16-20-0 | 8-26-26 | 11-33-22
Reactor
Temperature, °C 142 136 143 144
Pressure, kg/cm?g 1.0 1.0 1.0 1.0
Moisture, 7% 14.5 21 15 13.5
pH (10% solution) 6.7 5.6 6.1 6.2
Granulator
Recycle Ratio 3.9:1 3.3:1 2:1 4:1
Temperature, ©C 80 98 17 80
Moisture, 7 2.0 1.5 - 1.8
pH (10Z solution) 7.4 4.0 6.1 7.1
Drier |
Alr Inlet 188 30 190 183
Temperature, °C
Air Qurtlet 85 95 85 88
Temperature, °C
Solids Outlet 82 82 75 32
Temperature, °C
Product ‘
N 18.6 15.9 8.0 11.7
% Polg 47,2 19.9 25.5 32.6
% K50 - - 24,7 21,9
S3ize, % I-4 mms 99 92 95 91

DRAUGHT TURE REACTOR

The principle of pressure neutralisation of pheosphoric acid is a well
proven technique, The f£irst commetcial plant for Minifos MAP productlon was put
into operation in 1965 and was basad on a stirred tank reactor. Since that time
well over thirty units have been built producing both Minifos MAP and slurry for
direct granulaticn. The latest fotm of pressure neutraliser eliminates the need
for mechanical agitation and is %nown as the Draught Tube Reactor {(DTR).

Development of the DTR began at cur Levington Ressarch Scation in 1974 with
a pilot plant rated at about 180 kg/hr. The first commercial plant was erected
in 1975 at Fisor—UCB (now C{NO) in Belpium and produced about 7.3 tonnes/hour.
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A second DTR with a 17 tph capaciiy was started up in 1981, the successful com~
missioning requiring only eleven days., A third DTR with a 27 tph capacity is
currently under construction. More recently a contract has been signed for a
33 tph reactor which is now at the design stage. At this time in the develop=
ment we are confident Iin offering DIR designs for capacities of up to 45 tph.
Machanieally agitated pressure reactors have been commissionad with up to 60 tph
capacity.

The main details of the DTR are shown in Figure 4.

Phosphoric acid i1s fed tapngentially into the annulus of the lower section
while ammonia is sparged intoe the lower part of the inner tube. The exothermic
reaction causes steam to be formed which im turn ¢causes a density reduction
which results in an upward movement Iin the inner tube. As steam is released in
the upper section of the reactor the density increases and the liguor falls
through the annulus thus estaklishing & natural circulation.

In the upper section steam disengages from the liquor surface and dischar-
gas from the top of the reactor via a pressure control valve. The ammonium
phosphate sclution is discharged from the reactor through a standpipe. 1f it
is necessary to feed sulphuric aeid, e.g. to make ammonium sulphate/phosphate
grades or adjust the analysfiz of DAP, this is fed into the upper section.

The draught tube section consists of two concentric tubes, the ocuter tube
forming the wall of the reactor, whilst the inner tube creates an annular chan—
nel. '

Exhaustive pilot plant tests were undertaken to determine the draught tube
dasign parameters requirved to achieve maximum ammonia efficiency. The impertant
conclusions were as follows:~

= A recirculation ratio of the reactants above a certain minimom i3 requi-
red to g¢nsure 2 high ammonia efficiency. Very little improvement in
efficiency Is achieved at recirculation ratios above 20:1. The outer
tube is sized to ensure that this ratio 1z attained,

= Provided that this recirqulation tatio is attained the most important
parameter ls the velocity in the Inner tube. The optimem velocity is
that which promotes a "churn flow" regime. In this regime the steam
bubbles which could trap ammenia are continually collapsing and reform
ing thus ensuring high absorption efficiesncy.

[

~ No significant improvement in efficiency was found when the length of
the inner tube was increassed beyond Im.

The diameter of the upper gection o¢f the reactor, or dizengagement section,
is determined by the maximum acceptable steam velocity without causing excessive
liquid entraimment. Typlcal steam releass rates of the order of 650~800 kg/m?/
hr are used for deslgn - actval valueg depend on the product and operating cond-
itions.

The DTR is generally conatructed in 3151 stainless stesl, althoush 20 grade
alloy iz nsed for acids with high chlorids levels, Reactor 1ife is in excess of
ten yaars.

REETRO-FLTTING

Wilth the ever inecreasing srice of ofl the fertilizer industry 13 acutely
aware of the need to save energy, The DTR offers the opportuniiy to save en-
argy, whilst at the same time boosting plant capacity, for a relatively modest
autlay. '
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The DTR is located just ahove the granulator whereas an atmospheric reactor
1s often situated at ground level. It is therefore relatively easy to replace
an atmospheric reactor without digrupting production. Existing equipment such
as ammonia scrubbers, granulators, driers, fans etec., would he compatible with
the DTR.

For a typical granulation plant we would empect at least a 208 increase in
production and a decrease in fuel consumption of up to 50X%.

NHF have recently been awarded a desgipgn contract to replace an atmospheric
reaction gystem with a DTR pressure neutralisation system on an existing granu—
lation plant. The new reactor will have a capacity of 33 tph. Within the sol-
ids section of the process recycle ratios will be reduced to the extent that
production capacity will be inecreased by 30%.

CONCLUSION

The pressure neutraliser was orlginally developed for Minifos MAP product-
ion., Itz simplicity of operation and reliability has led to thirty licences
being granted in sixteen countries throughout the world, since its i{ntroduction
almost twenty years age. More recently, with the trend towards DAP, and high
analysis NPKs based on DAP, the pressure neutraliser has been used on seven
slurry granulation plants.

The design of the pressure neutraliser has been continucusly refined and
improved and irn Its latest form uses the draught tube principle to promote natu—
ral mizing of the reactants. Two commercial scale plants are currently operat-
ing using the DITR. A further unit will be put into operation in 1985 when the
DAY plant for Hindustan Lever at Haldia, India 18 completed. A fourth DTR is
currently being designed as a replacement for an atmospheric reactor on an exis—
ting granulation plant,

The use of rhe DTR pressure neutrallser on ammonium phosphate slurry granu—
granulation plants has many advantages over conventional atmospheric neutrali-
$2rs5. The lo- water comient selutlon reduces recycle ratio and energy congump-
tien. Mo agitation or pumping 13 required. The traditional virtues of conven—
tional systems are, however, retained, The buffer capacity of the DTR gives a
stable, efficient and easily concrollable reactioa for trouble—free granulation.
The life of the reactor 1s in excesz of ten years.

Boosting of existing conventional atmospheric plants using the DTR is poss—
ible with a considerable fuel saving being an additional benefit. In a recent
contract a production capaclty increase of 307 will be achleved simply by repla-
cing an armospherle teactor with a DTR.
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TA/84/3 The use of a pressuré néutralizer‘for slurry granulation by

D.M. Ivell & N.D. Ward, Norsk Hydro Fertilizers Ltd, United
Kingdom

DISCUSSION: Rapporteurs J. CARIOU, COFAZ SA, France and §. SWANSTROM,

Kemira Oy, Finland

Mr. K.L. PARKS, Agrico, US5A

What 1is the composition of the acid stream used: a) te scvub the
reactor and granulator exlt gases and b) as the final gas
scrubbing liquid (page 3, §% 2 & 3 resgp.)?

The serubbing liquor is genevally controlled at a mole ratio of
0.3 te O0.4:1. For DAP production, P205 concentration in the
scrubbing liquor would be 40-45Z%.

Mr. K. BELL, ICI PLC, United Kingdom

Do vyou experience auny choking problems at the 1liquid ourlet
standpipe or ammonia inlet point and if so how do you clear the
chokes? Do you experience any variations in flow due to foaming
in the reactor?

There ate certaloly no sigaifiecant problems with choking at
eithetr the 1liquid sutlet or the ammonia 1alet. We do however have
automatic steam purges on all faed lines te and froam the reaccor.
The feedz and steam purges are activated hy multiposition
switches. @On the odd occasion the ammonia flow or the solution
outlet flow can begin to drop off due to some small deposits.
Theze deposits can ba wvery easily clearad by selaction of the
appropriate steam purge for a faew seconds. The plant would
continue to run during this operation.

Myr. G. BRUSASCO, Fertimont SpA, Italy

When vyou use phesphoric acid high in impurity, have you problems
of building-up inside the reactor? If yes, how do you overzta?
What i3 tha frequency of the reactor cleaning?

We have used sludge acid containing up to 15% solids in the
pressure teactor without suffaring from build-up problems or line
blockages. We never have to drain the reacteor for cleaning
purposes.

Mr. N. LOUIZOS, SAHPEC, Grescs

What are the advantages/disadvantages of DTIR compared to the pipe
reactor? Zould you convince a potential wuser teo employ a DTR

rather than a pipe reactor? Whaz are normal ammonia lesses wich
DTR?

Wa are happy to discuss the advantages of DTR compared to the

pine Teactnr and will leave octhers to discuss any percelved
disadvantagas.



The DTR has as its basis the same bhanic principle as a pipe
reactor = that of c¢paratiocn at elevated pressure and temperaturse
to produce a low water content solution and hence reduce racycle
ratio and fuel consumption in the solids section of the process.
As with a pipe regactar agirtation and slurry pumping are dispensed
with.

The main difference between the DTR and a pipe reactor relates to
the huffer capacity of around 20 minutes whieh the DTR has. This
enables changes In flow or composition of the feeds to he
smoothed out before the ammonium phosphate is sprayed into the
granulator. This ensures that the condition of the ammouium
phosphate sanlution — mole racio, temperature and water contentg -
iz consisteatly maintained. Problems of blockages in the reactor
{well documented for opipe reactors) or in downstream asqulpment
are avolded. A consistent slurry quality ensures that granulation
iIs stable and easily contrelled and rtesults in minimum recycle
ratin and therefore maximum production rates.

The buifer capacity in the reactor, in c¢ombination with the
gfficient mixing afforded by the draught tube, ensures a highly
efficient reactioen = ammania loss closely approaches that due to
the ammonia vapour pressure.

The vapour in the raactor is easily controlled 2o as to maintain
slurry conditions of temperature and water content indepsndenc of
throughput. The reaction steam is disengaged from the slurry in a
controlled manner prior to spraving in the granulator. In this
way the water and energy balance in the granulator iz improved
and controlled and the meisture carvying burdan of tha granulatoer
i3 drastically reduced.

In summary, we pbelisve that the DTH combines the advantages
affarad by pipe reactots with the rtraditional vivtues of
convencional atmospheric reaction processes. We believe that the
inherant problems with pipe reactors arte suffleciently sarious,
pavrticularly for DAP production, to convince many potential usars
to emplay a DTR in preferance. The new plant Iin India and the
revamped plant, refarvved to In the paper, are recent examples of
this.

Mr. A. SARKKA, ¥Xemira 0Oy, Finland

[s a pressure neutraliser suirable for ammoniation of dizestion
1iquor (caleium nitrrate, phosphoric and nitriec acid mixcura)}?

Ha have no direct sxperience of using the preszsure nautraliser
for ammoniation of nitrophosphate digestion ligueor. We do have
experlence thowever of anmmoniation of sulphuric/phesphoric acid
mixtures as well as ammonium nitrate/phosphoric acid aixtures. In

principle we ZE® TG nroblem with the nze of tha prassure
neutrallser for rthias dury.

Hr. ¥. XOLMEIJER, Windmill Holiand, N¥etherlands
Why do you limit rhe prassure in the reactoe to 1 kg/em2 z?7 If

vyou would go up in pressurse the water content would be sven lower
and tecyele further veduced.
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 We have used pressures of up to 2.1 kg/cm?2 g for certain MAP
bazed pgrades. The problem iz, in z2neral however, one of ammonia
vapour pressure., Whilst increasing pressure above 1 kg/cmZ2 g
certainly aliows us to reducs water content, we can only do so by
lncreasing the temperature.

Mr. J. LE PAGE, ICS, Senegal

Iz the NHI used in the pressure raactor and in the granulacor in
liquid or gaseous form?

Liquid or gaseous ammonia can and have been used in both thea
reactor and the granulator. In general liguid ammonia is used in
the granulator whilst in the reactor the decision would dapand an
acld strength: 1if acid of 48-49% or stronger is available for DAFP
production then liquid ammonlia is usad.

Me. E. SEUNA, RKemira Oy, Filaland

How do you satart the DTR? How long does 1t take? What ia the
minimum strengch of HIPO4 to have any advantage of 3 pressuvrizad
neutralization? What is the difference of ammonia content 1in
off-gases between atmosphere and pressurized reactor?

a) From cold the DTR ig started by first f1I1ling the tube with
phosphoric acid. The acid is then ammoniated to the regquirced
mole ratio depending on grade. Once this 1is accomplished
apraying can begin and the reactor put into coantinuous
operaticn. Starc-up time depeads ou raactor mole rtatie aand
characteristica of the acid hut around 45 minutes 1s typlcal.

Note however that during short shut-downs (which can he up to
several davs) there 13 no need to empty tha reactor. Shut-down
13 automatic and the reactor contents are maintained =zt the
required temperature and presszure by closging all inlet and
outlet wvalves. Swmall steam purges to the ammonia and
phosphoric acid linas can be used 1f necessary ta compensate
for any leakage through the pressure contrvrel wvalve. Stacvting
from thisg situation is achieved within five minutes.

b) Acid strength required depends onm the grade being preduced.
For DAP production 40-42X P205 acid can be used although to

take full advantage of opressure neutralisation 43-44% is
nrefarred.

€¢) Reactor ammonia loss £8 only slightly in excess of *hat due tea
the vapour pressure of ammonia. Bacausza the reactor oparates
at some 25°C higher than a conventional atmospherie reactor
the ammonia partfiazl pressure will be highet. One would =xpect
therefora that the DTR would lose 1 or 2% more ammonia than an
atmospheriec reactor when producing DAP. This of course assumes
that the atmospheris reactor and 1ts agitator givesz opbtimum
mixing efficiency. However after scrubbing to recover ammanta
the differences weculd not be detectable and therafare the

overall ammonia efficiency of the atamosphervric and prasszure
Pracess would he the 2ame, that s 99%,
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Mr. H.J. BOHTE, UKF, Netherlands

What 1s the recycle temperatur2 to the granulator in DAP
production when the racyele vratiec is 3.9:17

Recycle and granulation temperatures can vary depending on the
layout of the plant. In the particular case refarred to im the
paper recyecle temperaturs was around &0%C.

Mr. S.K. MUKHERJEE, FAI, India

a) What 1s the experieance of build-up of solids 1in pressure
neutralizer?

h) How often do you need to clean the neutralizer? How much
production time {3 lost due to cleaning?

a}) We have used a wide range of acids 1in presgure yreactor
lncluding sludge actd and have not experienced build-up or
scaling problems within the reactor.

h) The reactor Is only drained for long shut-downs (say 1o excess

of 72 hours). The resactor 1is never drained for cleaning
purposas.

Mr. M. SIPILA, Kemira Ov, Fianland

a) How much are the ammonia discharges leaving the draught tube
reactor and the granulater to the ammonia scrubber and what is
tne efficiancy of this tvype of scrubbar?

b) What is the amount of gaseous ammonia leaving the drier?
¢) What is the most praferable design of the rotary granulator?
d) Is it possible to use & blunger in this particular case?

a) The ammonia losses from the pressure reactor, granulator and
drizr depend on the grade of final product being produced.
Losdges are greatest during DAP production.

h) We have found that 1losses from the reactor are oaly slightly
in excaszs of those due to *he ammouia vapour prezzutra. In the
cage of DAP this iz uwsgually just over 52 of the ammonia fed to
the reactor.

Losses from the granulator are of the order of 15% plus of tha
amnonia fad to the granulator.

Losses from the drier are of the oirder of 1«22 of tha total
ammonis fed.

The void tower scrubbers have an efflclency of around 9%99%. The
gasea from tha rvaactor and granulator are scrubdbed firae  Ln
the ammonia scrubbar sad then {in the gas scrubbar thus
gnsuring an overall ammuonia effizizncy of 907,
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b) The detatlad design of the rotary granulator has Theen
devaloped over many vears by Norsk Hydre Fertilizers and its
predecessor Fisons Fertilizers.

For the production of DAP or related gradaes the most salient
features of the design are:

- ammonium phosphate solution 18 sprayed undar pressure
through floodjat nozzles onto the bed of recycle solids.

-~ ammonia i3 added via an under-hed sparge pipe aof apecial
design.

- an outlet weir plate maintains a deepy bed within the drum.

~ the drum 1s air-swept to remove evaporatad modisture, and
ammonia for recovery in the scrubber svystem.

- flexible rubber panels are used Lo keep the iaside of the
drum free from bulld-up.

¢) It 1s possible to usa a blunger in combinatien with the DTR.
We prefer however to use a rotary granulator as this enables
recycle racio to be minimised.

As the pressure is rteleased through the spray nozzle to
atmoaspheric pressure some flash avapcratioun takes place. The
heat generated from the ammoniation 1in the granulator causes
further evaporaticen. Efficient ramoval of svaperated water
from the granulation device Improves the watar balance and
thus wninimises recycle ratio. This is hest achleved 1in an
alr=-gwept rotary granulator where a large surface area of
material {2 prezented.

Additional questions put in writing

Q

- Mr. M. LAURENS, Krebs, France

On the flowsheer nf page 3~2, there ara:

- a prescreaning of fines before cooling: Why?
- a fluidized bed cooaler. Iz It not difficult to operate this
aquipment with a wide granule g9iza range product?

The szcheme in figure 1 shows the undersize and a preportiocn of
product sized material recycled hot. Oversize and the remaining
product i3 conled. This arraungement Is consideved the aoptimum for
absolute minimum recvyele ratlo. It i{=s however not assential and,
for example, both the nmew DAP plant for Hindustan Laver and the
pressure reactor revamp, raferred to 4in the paper, fesature a
total hot recycla.

The object of the secreening arrangement shown - i.a. hot fines,
cold ogversize - is to give the optimum recycle temperatuve for
minfimum reecyels ratio. {You should noete that the sscondary Fines
screening is a polishing serearn only, the vast ma joritcy is
removad hot).
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A carefully designed <Ilnidised bed <¢ooler can cops with a
combined product and oversize s:tream. Large lumps are crushed by
a crusher sltuated i{n the drier outlet hood. Some further
gcalping 18 cavried out 4in the screen feeder to remove any
remaining lumps which then bypass thz caoler.

Mr. J. DEMEY, CNO, Belglunm

1. How do you contrel the level?
2. How do vou contvel the N~-P ratio?

1. The feeds to and from the reactor are both under flow control.
The level is allowed to fleat, to a 1limited extent, although
fluctuations are slow and small due to the huffer capacity of
the reactor. The reactor 1is alse fitted with a standpipe as a
simple back-up level cantrol.

2. The N-P ratio is controllad by making occasional fine
adjustments to the ammonia fflow as a result of periodic pd
maagurements on  samples from cthe raactor. Onca again

Fluctuacions are slow and =small due to the reactorz'huffer
gcapaciry.

Mr. M. BARLOY, OTP, Tago

Conld you provide typical data for DAP production:
= P205 concentratlion of tne phosacid
~ Fuel consumption?

Which is geverning the recycle ratio (or the production rate for
a givean plant); the amount of merchant product available in the
dryer or the liquid phase ab%sorption in the granulator?

in my opinlion, the percent of final product between 1 and 4 mm 1is
not representative of the size digrtribution quality sincs most of
the product could be between 1 and 2 mm., Tt should be associatad
with the percent of products hatween 2 and 4. Do you zgree?

Far DAP vorvoduction 43-44% P205 acid is ragquired to raalise the

full benefit of pressure reaction. Fuel consumption is typically
3 keg/t.

For UAP production the liquid phase absorption ia the grannlatar
gnovarns reeyelae ragio. For certain NPK grades which czn be made
at very low racycle ratics then the amount of product availabla
ex dryer could determine recycle ratio.

Sinee generally recycle ratio {is daterminaed by liquid phase
abhgorption rathevr than granunlation efficiesncy, 2 very narrow size
Tange can easily he obtainad 1f required {(e.g. 50-95% batween 2

and 4 mm). The data recerted on page 7 came frem different places
wiera local regulations allowed product of 1 to & mm and 1 to 3
am raspaectively. No veal actanpt was thevefore mads e improve on

the figures guoted.





