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INTRODUCT ION

The developmant of the Fiscns Hemi-Dihydrate (HDH) phesphoric acid
process was carried out at the Levington Regearch Station of
FIGONS LIMITED, ENGLAND and followsd tha succeszful development
and commercial {mstallation (2) of the companles single stage
hemihydrate process at WINDMILL HOLLAND BY in 1970,

The results from pilot work at Levington and operation of the
hemihydrate plant of WINDMILL HOLLAND BV have been used in the
design of the production plant fer RMHK TREPCA in Yugoslavia, the
main features of which were raported to the 1974 ISMA Technicgl
Cenference in Prague.(l) The Trepca plant waz designed te produce

50,000 +pa PQO5 as B0 par cent P205 phosphoric acid frem Morocco

rock and was constructed by LURGI CHEMIE UND HUTTEKTECHNIK GmbH,

The main advantage of the EDH process is that 40O-54% P205

thosphoric acid can be praduced directly without the need for
evaporation and with P205 recovery efficiencies higher than obtaimad

in eithar hemihydrate single =tage or the dihydrate processes. There
are other advantages which were alse considared by TREPCA in selecting
the Fisons progess and theze are dizcussed in Seetion 3 of this paper.

The plant iz gited within the chemical complex at Kozovska Mitrovica,
approximately 200 kilometres from Belgrade and 500 metres above ses
level, The factory is remote frem a sea port and phosphate rock ie
transperted to the site by rail from Salonikas. Thug, cost of prock iz
high compared with the cesmt For plantz which are situated at er neap
a &8 port,

The area 1s comparatively Isolated and thiz has presented additional
challanges whish are uaconnected with ¢stablishing new technology,

Cemmissioning commenced in Juna 1375 and thig paper describea the
aperating experience and results obtained during the peried June to
Pecamber whan the first guarantee tegt waza attampted.
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2. PROCESE DESCRIFTION

The Fisons Two Stage Hemihydrate op [DH Prosass as constructed for
TREPCA is for the production of+50-52% F, 0. phasphoric acid at high

efficiency - gemerally 98.5%. The process conzists of a
hemihydrate reaction aystem, hemihydrate filtration, a
vecrystallisaticon Atage and dlhydrate filtration. The process iz
illustrated in tha flow sheet, (Pigure 1),

Phasphate roak, 100% loss than L.7mm, i Fed to the first reactor
via a rock weigh belt. The slurey from the Fipst peaction averflows
to the secend reactor Lo which premixed aulphurig Beld and "return
acid" are added., The temperature it both reactors is controlled

within 9a%-100% by elrculating the slubry through a flash ceelsr to
remove the excess heat of reaction and dilutien, 4 photegraph of
the pesctors is shown in Tigure 7,

FIGURE 2: VIEW OF HDH DLANT AT ‘'REPCA
SHOWING HEMIHYDRATE REACTORS
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I'he reaction conditionz in beth yeactors are important singe the
guccesa of the process depends on the satisfactory growlh of unlform
grystals with a high filtration and washing raté. The astual
conditions wary slightly from rock te rock and these are =stablished
in{tially by pilot plant teating and finally by eptimisation during
the full-scale plant commissioning.

Sulphate control of the agid in reactor 2 i= important, and a fixed
proportion of the slurry pumped from the second reactor to thes flash
conler is vecyeled to the Tipst reactor to contral the precipitatiom
rate of caleium sulphate in this reactor, and thus the crystal slsze.
Any exaess slurry is returned to the second reactor at 1,5~2,0%
gulphate level and the slurry then overflows to the filter teed tank.

The firat reactor ia a fully balfled tank with four six-bladed
agltators, two pumping up and twe pumping down to achieve a highly
efficient Mturh-over" flow pattern of the slurry, The second reactor
and the filter feed tank are equipped with singls six-bladed agltators
and are likewize fully baffled,

The Plsens process uses twoe independently controlled f{lters for the
tiltration of the slurriez. Thiz enablez the adjustment of spead and
cakea thickoess to be optimisad on both filters saparately.

Blurry from the filter feed tank is pumped to the hemihydrate filter -
a atandard herizontal tiltiog pao vacuum filter with three countep~
current wash stages. ''Dihydrate return acid" recycled from the =eccnd
stage iz uwsed for the [inal cake wash and the pan wash,

The acid [rom the first wash stage, together with a part of the product
acid, is returned to the  reaction system. Thie iz the "Hemihydrate
return apld" which is premised with 98% sulphuric acid and fed to the
gecond reactor. The remainder of the product acid iz pumped to the

50% P205 aeld storage tdnks. ’

The hemihydrate, discharged from the lst stage filter, passes via a
chute into an agitated weeovystallisation tank. In this tack the
residence time, s0lida content and chemical composition are controlled
to ensure qomplete recepystallisation of the hemihydrate to dihydrate.

Co-preciplitated lattice PO, iz releazed from the hemihydrate during

the procege. Sulphuric aczid is added to the recrystallisation tank to
Tix the calelum lons %o released, and to maintain optimum conditicnsz

for maximum P 0, recovery and for the growth of good dihydrate cryatala.

The dihydrate slurry iz pumped te a continuous belt filter where it 1s
washed with incoming frash water. The filtrate, the soc—called

"Dihydrate return acid" which containe the recoversed lattice P205

is reeycled to the hemihydrate filter as the final cake wash and pan
wash,
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The dihydrate cake is discharged dry from the filter and reslurried
in an sgltated tank and pumped to dispesal. Alternatively, a dry
discharge aould be used.

Acid spillage is collested In a floor sump and returned te the
recrystallisation tank.

A wash tank 1s installed to allew a reutine closzad eireuit wash for
the filter equipment with hot water eov chemigal solutions if required.
No regular washing is required for the reactisn slurny eguiptant.

Some of the fluorine fad with the rock is evalved and thiz may be
recovered as HZSiFB' With standard grada Morocceco vock, 40-50% of

the fluorine, fed in the rock, Is avolved in the flash cooler and
the reactors.

The vapoure from the flash cooler pass to a two-stage vacuum =crubbing
tower. In the primary fluorine scrubbar, the vapours are zcpubhed

with recirculating HZSiFB' Fregh water iz fed intc the zecondary

fluorine scrubber and a total fluorine recavery In excass of 99% was
guaranteed, as a 23% stiFﬁ by-product.,

The exhaust gases from the reactors and tha hemihydrate Filter are
passed through a gas scrubber operated under atmospheric preasure,
for which the sama fluosilicic acid concentration and serubbing
affieilency ia cobtained.
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SELECTION OF THE PROCESS

In selaoting the process the principal esonemic fauctors influencing
Trepoa's choige were:

3.1 Prige of FPhosphate Rock

The lack of any domestic phosphate reck production and the
ramotenass of the faetory site from a sea port rasults in a wvery
high transport surcharge on all phosphats processed, During the
period covered by this report the average prics of reck Into the
plant store was approwximately 85 US $ per ton. This price
rainforces the normal desirability for a high PEDS recovary
effiglency,

3.2 PRock Grincling

The ability of the Pisons Hemihydrate proress to use unground
phosphate directly without any efficiency penalty was of
gonaidaerable advantaga to Trepea, In reducing capital reguirement
and eliminating grinding costs. The use of coarse phosphalte,
normally speeified as:

100% through 10 BSS (1.68 mm)

75% through 30 BSS (0.5 mm)

25% through 60 B3E (0.%5 mm)

iz easier to handle and meter than the substantially <. 100 B&S
or finer grinds normally used for the dihydrate proceas.

3.2 Steam Consumption

The produetion of 50% P205 phesphoric acid directly without need

for concentration was perhaps the overriding censideration for
TREPCA, Bacause of the logal gituation there waszs no surplus steam
available from sulphuriz acld produstion. Frovision of steam for
a dihydrate phosphoric plant would have involved additiconal energy
and gapital eest ~ (approximately 15,000 kg/hr steam capacity).

3.4 Acid Product Quality

The client wished to he able to export a significant proportion
of thea PZOS produced as merchant grada aeid. The low level of

solids In hemihydrate acid and subsequent absence of post
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pracipitation are important advantages that aveid the need for
expenzive clarifigation equipment.

It wa= alsc planned to use the product acid for scdium
tripolyphosphate manufacture which veguires acld with low lavels
of impurities, partloularly sulphata.

Fluesilieic acid produced from the process off gases is to be
uzed for the manufacture of aluminium Fflusride, and a plant is
curretitly being comstructed. A high yield and regovery
effiniency avre therefore Important, apart from the normal
pollution cohtrsl considerationa.

Gypsum Quality

Space limitation precludez the storage in the immediate area of
the factory for more than 2-3 years production of by-product
gypsum. Ultimately gypsum will be dispesed of to the plaster and
cement lndustries and the high quality of the gypsum preduct
produced in the HDH process was an Important fastor.

(Uwverall Economics

The approximate capltal costs for units for the production of
50,000 tous per annum of PQOS’ as 5C% phosphorie acid ave:

Dihydrate Process 7.5 Million US %
Hemi-Dihydrata Process: 7.0 Million US §

The eapital ce®t savingzs in rock grinding, intermediate 30% P205

gtorage capacity, ballay capacity and acsid clapification pessible
in the Hemi-Dihydrate procese zre partially offsat by the
Ineresased eost of the larger reaction veolume and filter area, and
the recpvetallization reaction tank and filter. The overall
affact iz a reduction in capital cost of about 7-10% for the
Hemi-Dihydrate process comparad +o the Dihydzate process.

The manufacturing costs for the two processes are shown in
Tahle 1, for the TRERCA situation, Owverall, the Hemi=-Dihydrate
prooass shows A cost saving of 17.5 % per ton. This is dus to
gavings in:-

Fixed costs of 4,2 ¥ per ton dye to lower gapital costs.

Material costs of 6.1 % per ton due to higher material efficiencies,

Variable comtz of 7.2 § per ton due to lower staam consumption.
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The high price of phosphate vock and steam at TREPCA partisularly
Favours the Hemi-Dihydrata process. However, with the general
world wida imorease in the price of money, phoaphate rock and
fuel, the goet advantage of the Heml-Dihydrate process iz likely

to lnerease.
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TABLE 1

COMPARATIVE PRODUCTION COST: PHOSPHORIC ACID BY THE
DIHYDRATE AND HEMIHYDRATE FROCESS ROUTES

Basls 50,000 tonnes P205jannum

Capital Cesta: Dihydrate Plant 7.5 Million U3 %
Hemi-Dihydrate Plant 7.0 Millien US &

AEmL=
Dihydrate Process | Dihydvate Progess
Cost Cost
per per
Uhits per tonne | Unite per tonte
Unit Cost tonne ong tonne Fa0
P 3
us % 205. NE] PZOS us
Fixed Costs
Dapregiation (1) - - 10,5 - 9.8
Interest (2) - - 180 - 16.8
Rates (3) - - 4.5 - 4.2
[Raturn on Investment (4) - - 22,5 - 21.0
Maintenance (35) ‘ - - 7.5 - T.0
Operating Labour (&) 8/hr 1.8 hr 1.4 1.8 14.4
[fotal Fixed Cost - - T4 } 73.2
Material Costs
Fhosphate Rock (7) 85/tonne | 3,09 tonnes | 262.6 | 2.02 tonnes |256.7
Sulphuric Acgid 22 /tonne 2.67 tonnas | 58.7 | 2.57 tonnes | 56.5
Chemicals - - ' - - 2.0
Total Material Coat 321.3 315.2
Variazbla Coszts
Coollng water G.ODS/m3 BO,0 m3 0.2| 20 n 0,1
Frocess water 0,08 /md 5.0 o 0,3 | 4,0 md 0.2
Steam 6.0/tonne | 1.7 tonnes 10.2 | 0.2 tonnes 1.2
Elactricity 0,08 /KWH 110 KWH 5.5 ] 150 KWH 7.5
Total Variable Cost 16.2 4,0
l'otal Manufacturing Cost 4ly.9 397.4
Nates
1. 7% of capital cost/annum 6. U4 men/ghift
2, 12% of capital sost/annum 7. 98.5% efficienny for
3. 3% of capital cost/annum Hemi-Dikydrate Process
4, 15% of capital cost/annum 96,3% efficlency for

5. 5% of capital cest/mnnum Dihydrate Process
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L, QPERATING EXFERIENGCE !

el

Start-up

The plant was flrst started up on the 10th June 1973, using 50%
P205 acid from a dihydeate:plant at Prahovo to partially fill the

hemihydrate reaction system, Standard grads Morocao rock was uged
for the firat two wasks operation.

Due to the high lavel of organics Iin the Prahove asid, foaming
problems in the hemihydrate veaction systam were encounterad
during initial operation but thiz effect rapldly diminished a= tha
erganics were displaced from the system. Apart frem this minop
preblem, start up went very well and the initlal impressicnz were
that the hemihydrate and the dihydrate filters had reserve
capacity. The filter cakes on both filterz were discharged at
lewer moistures than had been expactad.

Az expected from the pilot plant results, nona of the potential
rrogess problems, encountered by others, such as non-conversion of
the hemihydrate to dihydrate, setting of the hemihydrate on the
filter, ble¢kages in the gypsum dizpo=al line and scaling In the
dihydrate filtration system were experiengad. In fact, even though
the start-up was plagued by short power fallurea, no getting on the
hemihydrate filter occurred.

Both the twe fluerins recovery systems were operated but the
product was not regularly recovered as the erection of the AEF
plant to proeess the product fluosilicie acid had only just
started and was not schedulad for completion until mid 1976.

Initially, the plant was run at 60% capacity but the load was
increased to 100% after a few daye when the operators had pained
more confidence, The start up procedure was as developed in 1967
at the Tisens enperimental 40 tpd P205 hemihydrate plant at

King's Lynn, England. Thiz wasz found to be very zatizfactery,
giving hemihydrate crystals whioh filteped extremely well
immediately oh start-up.

The first two weeks operation were used to correct minor design
faults and obtain plant data in preparation for a guarantee test
ryn, After these two weeks, the supply of standard grade Morocao
rock was exhzusted and alternative rocks had to be provessed in
the plant, The guarantes run was postponed until standard grade
rock became available in December 1975,
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4,2 Routine Operation

4,2.1 General

Throughout the peried from the end of June to the heginning
of December, the plant apevated wsing malnly low pgrade
Moroseo reock with short periods processing standard grade
Morocco rock and Youssoufia reck, The plant sperated with
few progess problems using the alternative rocks although
capacity was generally limited to 80% or 90% of deeign by
hemihydrate [illtration. Productlon was also reduced by

the lower PQO5 contents of theze rogka although preduct

strength was maintained without difficulty. Complete
recryatallizatien of the hemihydrate to dihydrate was
maintainad throughout, in the recrystalliszation tank.

Neo gypsum scaling was apparsent in the hemihydrate filter
cirguit due to the use of a recrystallisation inhibitor.
1% had been anticipated that there could be a build up of
godium fluorosilicate scale in the dihydrate f£iltration
system,. Up to the present tite ns scaling whatseever has
been tound in the dihydrate filtraticn sectiomn.
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y,%,2 Filtratlen

Very few problems wera oxperienced in the oparation of the
filtration sections. It iz worth noting that the
hemihydrate crystal size, shapa and filtration
characteristics were virtually identical te the pllot plant
resultz., l'pp comparison, photographs of the hemihydrata
crystals produced on the pilet plant and the TREFCA plant
ate shown in Figures 3 and 4. ‘

UL FIG 4;
HEMIHYDRATE CRYSTALS HEMTHYDRATE CRYSTALS
PILOT PLANT TREFCA FLANT

The dihydrats cpyatals are shown In the following
photographa (Figures & and 6.
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FIG 5: FIG @
DIHYDRATE CRYSTALS NIHYDRATE CRYSTALS
PILOT PLANT TREPTA PLANT

The dibydrate opystal shape was also as expected bur the
eize and filtration charactaristics wers coneiderably
Lbettar resulting in a lower than preadicted moisture content
of the dihydrate cake dizcharged from the belt #filter; the
photograph (Figura 7) shows that the wash section of the
helt filter is dey for almost all of its length, dus to the
high rate of Filtration.
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FIZ 7: CAKE DISCHARGE FROM
TIE DIHYDRATE FLLTER

The sizge (as indicated by Spacific Surface Apea
measurements ), shape and filtration acharacterlistics of the
hemihydrate crystals were similar for the twe plants. The
shape of the dihydrate ciystala tfrom the TREFCA plant was
also as oxpected but size and filtration characteristles
weprs conaiderably better Lhan expected. This imprevement
pesulted in a lower than expectad molsture contant of the
dinydrate cake dischargsd from the helt filter, The
photagraph (figure 8) of the filter shows that the wash
section of the bell filter is dry for almest the entfre
length of the uection; thiz indisates the excellent
filtration propertles of the dihydrate.
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FIC 8: DIHYDRATE BELT FILTER IN OPERATION

Iuring the period when low prads rocks were processed the -
physizal charaeteristica of the hewi and dihydrats coystals
remained unchanged. Filterability was affected by the
higher carbon content of low grada Khourigha and Youssoufia
rocks cawglng blinding of the filter surface.
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4,2.2 Procesz Data and Plant Efficienciex

FPlant afficiency and Product Analysiz data for the months
July=Degembar are shewn In Table 2 below. The data is
averaged over each individual month and covers plant
performance for both low and standard grade Morocso and
Youssoufla rocks.

TAELE 2

PLANT PROCESS EEREORMANCE

Average Monthly
Product Acid Avarage Mouthly ‘ Overall
Analyeis " Dihydvate Cake Analysis Avarage
Month : Efficiency
% % Azid B_O, |I/5 B.O, ITot PO %
P 0_ |50 |aolid= y 29 § 258 g 4F
275 I}
July 1975 - - - D.13 0. 34 4 0.y7 a7.8
Auguat 49.3 | - - 0,30 Q.28 0.58 97.2
September 49.1 2.5 1.2 0.72 .33 W05 45,0
Qotobern 49.8 13.2 0.5 ‘0.61 0.us L.06 ah.0
Hovenber 48,0 |2.2 | 1.2 0.16 Q.20 0.36 8.3
December 5G.2 |2.3 | 0.8 0.1 '@,29 040 98.1

Operation during July and Auguat was affected by somewhat
irregular plant operation which affectead plant effigiency
parformatice. Howsver, during this peried efficiency
vesults of ocver 98.5% were regularly achieved during
censlstent perlods of operatlon.

Tha low efficiencies for Septetbar and Qetober, mainly dua
te the high acld P2 5 logees in the dihydrate, werw caused

by a problem with the dihydrate filter fesd sutomatie
control; the filter faed was manually operated throughout
this periocd. The problem was reatified during a shut-down
at the end of Octcher, Another ceontributery factor was
poor washing of the hemihydrate filter cloths which caused



860

2018

blinding. This has mince been improved by redesigning tha
SPray systam.

Ferformancs in Hovember and Dacembar Wag very encouraging
particularly as low grads pecks ware being processed,
Efficlencies greatar than 99% were obtainad at dezign lead
on zeverdl ccecasiohs,

It must be noted that although thase efficienay figures ape
based on gypaum cake lozzeg they are effaotively the overall
efficisncy. As the recrystallization 2tap cocurs in a low
P205 regime and a belt Filter is used og the second stapge

the mechanival losses ars minimal.

Maintenance

Majer causes of shut-down maintenanga en a Phosphorie acid plant
are corrosion and orpaion, At TREPCA, only two pump Impellewvs on
tha alurzy reaycls pumps have baen changed ik nine wonthe pperation
and &11 cther alurey and goid pump impellars will excead their
expacted Llife. The material used for most of the pump casings and
impellers iz Farraliym CEEIS/QJS.CP,Ni,MD,CuJ which has proved
satigfactory in serviga.

Rubber lining failures have cegurred on minor items of egquipment
and these would be judged nermal by comparison with dinydrate plant
EXDErISNCe .

High denaity polyeihylene usad for the flueresilicic acid pumpe is
quite gatiafactory, hewaver, several machanizal seal fzilupes have
ogcurred, possibly due to the ingrezs of silieca and/or dirty seal
water, [t iz planned to replace thega pumps with a vertieal
submezrged typa.

(Glass fibre veintorced polyester pipes have bean used extensively
on tha plant for agid lines, and these have given good zervice,

Reactor slurry lines are constrycted from mild steel with a douple
rubber linirg, Thess have given no problems apart from twoe areas
where high grade stainless stesl haz now been sudcezafully used az
a subgtituts,

The filter cloth life on the hamihydrare filter iz about twe monthe,
and one to twe months on the dlbydrate filtepr., Mechaniczl damage
of the dihydrate slothe iz +he =ole peason for 2loth change and
proposed modifications to the cloth guiding system ape expected to
glva a longer lifa. Polypropylene cloths hava given longer life
than pelyester cloths.
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4.4 Scalins

4.4,1 Reaotion Syaten

There has been a complete absence of sodium fluopresillcate
sedling in the hemihydrate reaction system. This may be
compared with the build-up of thick layers of scale in
dihydrats preactors. Slight =zealing has cccurred in the
recrystallization reactor In the form of a 5 mm layor of
glazz=like sodium fluorosilicate.

.42 lUsmibydrate Filger Systen

Scaling has only occcurved in the hemihydrate £ilter system
and analyses have shown that this Is predominantly sodium
fluoreosilicate scale, not transformed hemihydrate. These
depasits have mainly ogcurved in the first fllier wash, or
return agid seetien. Scale of the same type has alaa hean
formed, but at a mach lower rate In the product and cloudy
acid sections of the filter. Both scales have heen sasily
removed manually, being.a soft amerphous type material
unlike the normal hawnd, layersd and glassy fluoroesilicato
seale which is produged in a dihydrate prowess. However,
it is now planned te Instigate a regular filter wash system
which will produce an easier soclution, This wash, which
will be camried gut at Trepea eovery 3 weeks, will also
prevent the gradual build up of hard fluorosilicate scale
in the hemihydrate filter pan arms that has oceourred over
nine montha eperation.

Mo scaling hae ocourved In the hemihydrate filter pana nor
the last two wash zections of the hemihydvate filter.

4.4.3 Dihydprate 'iltratien bystem

In the dihydrate filter system where hlgh scaling ratea
were antlsipated, no scale hazs besn formad,

The uss of a chemical reecrystallization inhikitor tg prevent
seeling in the hemihydrate Filter cireult has not affected
conversion in the recryatallization tank,
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to5 Comparison of Aotual and Predisted Performanoe

A guaranteg run was started in December 1575, On the eixth day

of opevatlon, a hole appearad in one of the two 1,B00 tonne P205

predugt storage tanks., The guarantse run was ahandonad, due to
lack of =terage space, the use of the mecond storage tank was not
possible becavse of Incompletieon,

The data given in Table 3 comparas the performance achiewved with
that expeoted from the pliot plant trials, and the expected full
anale performangs on standard Morocoo Roeck.

Thé average plant preduction rate waz 100% and availability 8u%
compared with the ewpectsd of B8%, over the guarantss pun pericd.
The =lighly lew availability wae dua to a replacement of
mechanically damaged dihydwrate Filier cleth., Thiz reduced’ the
availability from 93% to A4%,

The F,O0; efficlency, which was 87.5% bazed on the total P205

measured In the dihydrate cake diachargsd from the dihydrate
Filter. This }s 1% below the expsctad figure.

Both free acld and inﬁalublc‘P205 loszes were high, accounting for

the lgwer than expected efficiency, Frincipal cause of thess higher
lozzes was Ilnafficient cloth washing of the hemihydrate filteno,
Thiz cauzed the P205 concentration In the recrvstallisation

tahk to reach a higher level than espectod, which resulted in a
lower recovery of lattice losses and a higher P,0. concentratien

of the free ucid diecharged with the dihydrats. The mechanical
defect in the apray system has now heen roctified and the filter
washing is now effective. FProduut P205 concentration of 50.49%

average iz well above the expected 50%, although the solids
content is slightly higher than sxpected. Sulphate analysis is
essentially that predicted.
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TAELE 3

363

Actual Pepformance

Pilot _ :

Flant Predicted Tast Typical
Regultz | Farformance | Feried* Ranges

Production Rate

mtpd P 0, C1ED 156 100-170

P205 Acid Efficiency

{DH cake analysss) % 99,0 ud, 5 97,5 97,0-99.0

Preduct 4cid Analygis

PO %W/ §0.0 S0.0 50.9 47,5=52,0

80, $w/w 2. 2,0 2.0 1,6-2.4

Solids & w/w 0. 1.0max 1.4 0.9

Dihydrate

Cake analyais ‘

Total P205 % dry hasis 0.21 0,32 0.51 0,20=0,565

wiw B0, % dry basis Q.10 .15 0.1% | 0.05-0.20

Insoluble P,C. %

dry basis . 0.1 0.17 0.32 | 0.15=-0,45

F % dry basis 0.4-0.6 O 4=0.6 0.4 -

H 0 % dry basis 25.0 25,0 21.5 20.0-25.0

# Decembar Sth=llth 1976, 75/77 BPL Morocao Rock

¥ lovember, December 1376, 70/72 and 75/77 BPL Moroceo Kook
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S PRODUCT QUALITY

5.1 Phosphoric Asid

The P205 cencentration of the predust:acid has beeh in the range

48 to 52% and the unclavified acid has been used In the fertilimer
complex for the wanufacture of Triple Superphosphate and directly
in the NPK Granulaticn Plant. Salids content has bash generglly
glightly higher than the 1% expected and modificationa to tha
hemihydrate filter central valwe have been made to correct this,
However, the plant is frequently run with damaged filter cloths

in erder to obtain absclute maximum life, and thia has also
increazed product acid sollds,

A ocompazrison of expacted and actual product acid ahalysis iz made
in Table &.

TABLE Yy

EXPECTED AND ACTUAL PRODUCT ACID ANALYSIS

Component Analysia (% w/w on solids free hasis)
- Typical
Filet Plant RMHE TREFCA Dihydwrate Plant
After Concentration
PEOS - 50,0 §?.9 28]
SDu 2.0 2.03 4 to 5
FEQD3 0.36 0.34 0,35 to 0.45
41,0, £ 0,10 0.12 0.45 to Q.55
Mgh C.RS 0,288 0.4 to 0.5
T Q.80 .67 0.5 to 0,7
Solide 1,00 l.4l ‘4 to § ex evaporatop

% Low value due te¢ change in rock analysia

5.2 Triple Suparphosphate Mapufacture

We prehleme have been encountared with TSF manufacture using
the acld produced in the hemi-dihydrate process,
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Fluosilicic Acid.

Fluosilielic acid has bean produced continuocusly since the plunt
start-up. The product has been sent to drain as TREFCA cannot

‘yet accept acld for processing Into aluminium fluseide, Little

data has been gathered cother than to confirm that acid of the
expeated strength (24% }lSiFt.‘)) ean be produced. P205 in the

product was predjctea at 0.5% maxivmum and all our dasta ac far

hava given results balow 0.1%. ‘The azhisvement of the expeated
fluegilieic acld produetion vate is not likely to present any '

problemns . ‘ ‘

Dihydrate

The dihydrate effluent frem the plant is transported as a slugcy
to a lagoon where 1t is availahle for recovery at a later date.

The gypszum crystals produced in the process possess belter
filtration characteristies than expected from pllet plant weork.

It is possible that the frea acid lossesz in the gypzum could be
even lower than the pillet plant prediction, following optimization
of tha dihydrate filter operation.

& comparison of dihydrats analysis with pilet plant reaylts is
given in Table 5.

TABLE 5

PILOT FLANT AND .ACTUAL GYPSUM ANALYSIS

Componant Analysis (% w/w dpy basis).
Filst Flant RMHK TREPCA

PO, 0.2 to 0,22 0,52

S0, 54 to 55 53.28

€ao 32 to 33 31.u42

Fe203 < 0,07 a,0043

AJ.QD3 0.3 to 0,4 0,20

Mgo £ 0.02 £.0020

F 0.4 to 0.6 0.40

% Dihydrate 55 to 100 98 to 100
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CONCLUSIONS

Overall the process and the plant have performed well and on
oqeaslona tha expected parformance haz heen excesaded. Failure
to obtain the expectad performance ¢n & regular baais hag baan,
generally, for non progess reaasons.

Variations in rock quality has led to a reduction in plant
performance and operating difficulties. However, these
diffigulties would haws been even more pronounesd in a
eotventional dihydrate process.

Inefficient filter washing cauted the plant to marginally fail

its efficiency guarantee. Howevepr, plant performance was getsrally
satlisfastory produsing acid at the gnarantesd output rate and
product quality.

Flusrosilicate sg¢aling is less than anticipated in a dihydrate
procees. HNa preblems have arizen from dihydrate scaling in the
hemibhydrate filtration system and complete convevslon of
hemihydrate te dihydrate in the recrystallisation reactor has
always baep attained,

Thers has been a significant laek of mechanical problems due to
corrosion and erogion and Ferralium has proved to be an excellent
material of gonstructien. The. plastle plpework, extensively uged,
has not given eregien problems.

The ¢lege agraement between the results predicted by the pilot
plant teats and the full scale results reaffirms the edcellent
correlation cbtained during the commissioning of the gingle atage
process and reported to tha ISMA Conference In Saville 1973.
Figons has complete confidence in {ts ability te predist the
sperating parameters of other phesphate recks for a full scala
plant, Turther zcale up frem 50,000 tpa size plant iz enly
limited by availability of proven iteme of equipment. The
sritical factor would undoubtedly be the hemihydrate filter
which ia likely to rastrict maximum single train plant BLZE to
150,000-180,000 tpa capacity at this time,
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