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PREFACE

Tus Buir Dasien Company 18 InnEeTED TO THE Swensow Division
or vus Wuirine Convonarion, rne A .F.C, Conronavien, ane ve
Panmeans Insusraiss, Inc., FOR THEIR INTEARST ANG ASSISTANGS
in THE PuEpARATION OF Tuie parcn. lu PARTICULAN, WE Witk TO
AGRNOWLESSE THE conTRIBUTION o0 Ma. W, €. Rusuven or Buenson
WHESSE BASIS PAPLA SERVED A THF FORMAY FON Gurs Desisn's

RPPOATE WITH THIS PREBSEMNTATION.

We raus? that TuE svoceesrul stanreus 1n Novemesa or Surer

, .
Basien's lsornsamar Puosrnonic Acio Pascess ar Tue ssw Panme~
Land INGUETAIES PLANT WILL SISNIFY A MAJOR BTYRP FORWARS N

PROGPRORIC ADID TECHNOLOGY.
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1. INTRODUCTION

L. Caves PHOIPHORIC ACID TO BF UBED IN FEMTILIZENS I8 MANU-
PAGPURED BY A TEICHNIQUE COMMONLY REFERARLD TO AS n”“ wer
IQ“:CO". A Wit PROGESS PHOBSPHER!IE ACIE PLANT CONDISTS OF
A NEACTION GYSTEM FOR RIACTING PHOSPHAYTY AOT K AND sULFURIC
ABID AND A FILTRAT ION BYSTEM FI(R SEPARATING THE LIGUID ANRD
SOLID PHASES PROOUCED FPRACM The apActTion. Producrior Erei-
signsy, 1n vgome or P10y ngcoveny anbp OrsnaTING COBTS, 18
SINGETLY BEPEHBENY UPON PILTYRATION gsrPiciancy, FiLvhnavion
GPFISIENGY 10 BIARCTLY RILATED TO THE ABILITY SF THE REXACTION
svevem vo gavaacr POy vaLucs raom T nock AN Yo PRODUSE

& SOLID PRHABE CAPABLE OF RAPID AND THOROUESHN FILTARAATION AND

wASHNING,

Sxsautian or rTus taeTpramaL PASSERN

8. Proeocss. Brsien TRENDS BVER THE LABT TWENTY YEARE REFLECTY
THE ATTRMPY CF DEBIGNENRS TO PROVIDE UPERATING LONTROLD OVER
TRE PRAGEGESS VARIABLES THAT HAVE THE WMAJOR EFPFICT ON ERTAAL -
TIOW AND PILTRATION EFFICIBNCIES, THESE FPPFONTE HAVE PROBUCES
A CSENEAAL SIMILARITY 1N THF ASACTION SYSTEM BEBIGNS USED 1N
THE MORE BUCCESBFUL PHOSPHORIC ACID PROCESSES., THE LIMITA-
TIONS OF THID BASIC DESIGN PRINCIPLE WHAVE PREZVENTED OPTIMUM

CRAYOPALLIBATION CONTADLS N THE RIAGTION SYBTEMS,




Tﬂl’ RESULY HAR BEEN LOWER PlOI RECQUERIES AT HIGHER CAPITYAN
INVESTMENTYS AND OPENRATING COBTS THAN THOS., PROBDUGEL FROM A
UYBTEM THAY OPTIMIZED CRYBTALLIZATION CGONTROLS.

2., Tux SBwinson Divisten or v Wuiring Conronarion, witw an
CXTANBIVE BACKGRCUND IN THE DESIGN AND FABRICATION OF COMMER -
CIAL CRYSTALLIZERS AND A NROAD KNOWLEDOR OF THE PHOBPNORIC
ACID INBUSTARY SASED ON THEIR ACTIVITIES WITH EVAPORATORS AN®
PLUBRING RECOVERY EQUIPMENT, APPRECIATED THE BIGNIFICANGE OF
THESE SIMILAR NEACTORN DESIENS, THREY ALSO RECOBNIZES THEIR
LiMiTATIONs., Swendon's FinsY STRP WAS TO MORIFY a rPROVEN
QRAFT-TUBE CRYSTALLIZER BESIEN B0 THAT IT COULD BE RMPLOVESD
A% A WRYT PROCESE PHOSPHORIC ACIO REAGCTOR, Tnnc NEXY BSTEP
WAS TO0 gRkcT A smaLL, 22 MTPD unit ror rue Amenican Penrint-
ter. Conponarion At Bavansricio, Cavironnia, U, B8,A, Turin

NEBICN PROVED MISHLY BUCCEBSFUL AND MAS BEEN X DPRRATION

s.nex 1967,

4 Tux GuLr Desion Comrany necoonizan twe POTANTIAL OF THE
18OTYHNEARMAL REACTORN AND NEOGOTIATED A WORLO«WIDE TRCLUSIVE

LiICENDPE WIiTH ‘WGN..K FOR THE REACTORN oesian, QULF a'.l.. (¥
A niviston oF Tue Bavsen Comrany, Inc, Bavssm 18 & SUBSSIBIARY

or Tuc Ravruron Conmonarion., Guors Deosian, a LzaniIng U8,

THOINRERING FIAM 1IN FEgrTILIZER fROCESS TECHNOLOGY, EMPLOYS
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Tue BSwWENSON REACTOR Drsiaw in THe Guir Deston lsoruenmat
Puossuonic Acio Procuss.
§, Panmiawny Inouermien, Inc., owr or tHe LARGESTY FARM COOFERA-

tives iy vux U.8,, excecren thur Guir Drsion lsornrnmar Puos-

puomic Acio Paocies ron 1re new 640 MTPD rucemsnonic acie

PACILITY, .rﬂl!! DECIBION WAS BABED ON THE CoNcCLUBIONS OF A

COMPARATIVE BVALUATION BLTWEEN THE IBOYHEAMAL AND CONVENTION

AL PLANT BEBISNS AND O8N THE MESULYS OF SUCCESSFUL TEKETS COM-

rLeTee v T 2R MTPD ni1 1 Caviroania,

ARxentaess r Tux Ppgcesy.

. Tue Guir Desian Procees orrsne A wumexn ©F ADvaAnTAGES
GVER CONVENTIONLL DESIaNs, AMONG TuEsE ARE LOWER GAPITAL

IRVESTMENTY, LOWER MAINTENMANCE AND oPERATING COSTS, CONSIDER-

ABLE REDUCTION INn SPARLE PARTS INVENTORIES, AND ELimiNATION OF
AlR POLLUTION ProsLems, Tuegse ADVANTAGES ARE ESPRCiALLY

ImPaRTANT T COUNTRIES WHICH ARE N THE PROCESS OF QEVELOPING
O MORIFVING THEIA FERTILIZER INDUSTYRY WHILE AT THE SAME TINL

FINDING 1Y OxdiInABLE TO CONBSERVE FOREION EXCHANGGE CAPITAL,

i, THE WET PROCESS

Eascsen arsre awe opiscrives

7. In rur wer Procees TECHMIGUR, PHORPHATE ROBK 18 REACTED




WITH A MINERAL ACID TO PRODUCE PHOSPHONIC Acio, Fom tus Pun-
POSED OF THIS PRESBENTATION, ONLY BULFURIC ACIO WIiLL B GON~
SIDERED DUE TO (79 GHUTATER IMPOATANGE TN THE INBDUBTAY, THE
REACTION PROCEEDS AY THE SIMULTANEOUS LIQUID PHAVE RISSOLUTIEN
AND REACTION OF THE ROTK WITH SBULFURIC ACID IN THE PAROENCE OF
A PREVIOUSLY FPORMED SLURARY OF PHOBPHORIC ACID AND BOLIDS,

THE PRIMARY CONBSTITURNT OF THE EXIBTING SOLID PHASE Ano or

THE NEW SOLID PHASE PRODUCKD BY THE REACTION 18 ONE On mone

OF THE HYDRATED FOAME OF CRVOTALLINE CALGIUM SULFATE OR THE
UNHUYORATED PORM AEFPERMED TO AS ANMYDRITE, THE STRENITH OF
THE PHOSGPHORNIC ACID AND THE PARTICUCAR HYDRATE OF CALCIVUM
SULFATE YHAYT 19 FORMED CURING THE REACTION SR PERD UuPON ERISTY
I1NS PROCESD CONDITIONS,

8. vy MAS BFrcCOME COMMON PRACTICE TO DESIGNATE PHOIPNORIS
AGID Phoctllto BY THE TYPE OF CALCIUM BSULFATE MYBRATE THAYT 10
PROBUCED IN THE PROcESS, BINGE CINYORATE PROGEESES CUNDTITUTE
THE MAION PORTION OF ALL THE PHORPHORIC ACID UNITS IN OFPERATION
THROUBHOUT THE WORLD AND BINCE, AT THIS TIME, MOAR IS UAOWN

OF THIS TECHNIQUE, THE STATEMENTS AND DESGRIPTIONG THRAY POLLOW
Wikt REFEN TO THE DINYDAATK PROCKSS UNLESD OTHEAWISR NOTRS,
’. THE LIGUID AND BOLID PMARES PROBUCED IN THE REACTION OVE-
TEM ANE BEPARATED BY FILTRATION IN MOST OPRRATIOND, Tue
EFFICIENCY OF THE FILTRATION STU P DEKTEFAMINED THE GVERALL
PLANT EPFICIENCY, TWO CHNITERIA ARE CONSIDERE®D IN ORTERMINING

PILTRATION EFFICIENCY; i.E., PILTRATION RATE Ano P10y necoeveny,




THE OCEBIRNABLE REBULTE ARG MIGH ¢ Lica i on RATED WITrH Hiamn
P.O0: mrcovininm, Borr vap v riHeLNT  Pom TnE FARIIC LY ®try,
THE #1708 DIBIRIBUTION, ARD “Hu S vBICAL #MARE OF Y40 CRVYBTAL.
CINE BOLIDS PRODUCED IN I Ht meaGr o, Misig riLrtnarion,
EFFICITNTY DISPLACEMEIY WA HINDG, AN BOOFC F ‘LY M “AFy BeA MAaE
CAMN BY ORTAINED WHEN THE CAYETALLINE SOLIMS ARE LARNGE FARTY..
CLES MavIinG PRONOUACLD, THHEE-DIMENSIONAL BN Prs ANO A NAQGROW
Stz DisTmisuTioN. Binwck THE FILTER BraroemMaRCcE B BIRRCILY
PEPENDENT LPOM THE ABILITY QF “HE REACTOR YO PRONUCSE A SOLID
PHASE HAVING THESE OKERIRFD CHARACTERISTIZS, 1T 18 OOVIOUS THATY
THE REACTON DA BIAN AND OPLERATING PHINCIPLESD BHOULE B & BIREC YYD

TOWARD THME CONTROL OF vANIAGLES THATY APFELTY CRYRTAL GROWTN,

A nAnIvIEs ANp piviTATIQUS OF GoNVLNTIONAL DESIONS

10. Erronte vo accomPLitm arrinum PiOL carnacrion ane Samts-
ChiE CGROWTH NAVE PHCDUCE® AL ACT I ORK SYSTEM DESIGNS THMAY CAn 8%
REASONASLY NEPREBEA LD AY THE MIGHLY SCHE MATIE 1LODP BSvarts W
snown 1% Figune 1. Tur Loor RePassrnYe & LINEAR FiOw BATN
SQuUATABLE TO rYimg, Tﬂl RATE ©O©F "LOW OF THE BLURMNY MARS
THARAQGUEH THE LOOP” I8 A TUNLYION OF Thr NiUurIngn PRBC UG TYION NATER
AND CONSEQUENT WHRATY ALMAVAL RAYEY, Tﬂﬁ PAYA FOLLOWED O v THE
SLUNARY ARDUND THID CIRCUSLT 19 Pux EI1CAL LY AmeaMNaALl TO 1NBUNS
MAXIMUM ADRERENGCY T THE PATMH (Ylﬁl) WITH MINIMUN S$HON T .

Cincurtying, THI DERIGN AIM 18 TO MAVE ALY UAL R TENYION ¥ IME
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APPROACH HOMINAL METENTION TimME,

11, Twue aracranres ano necvcur ACIe rhom Twe PILTRA ARG rge
INFO THE BLURRY LOOP AT UNE ON MONE POINTS (M THE REACTION
tomg. Tue rero svRcAMS ARE RAPIBLY DISPERErD INTO THE SLURAY
By Asitavion., Tue ncacTion AN MIKING PROVIDE AN 1MMEBIATE
Incaease 1w vug concanrrnarion or CaBO4 1n vue sLunay acie
WHISH ENTERG THE AsAcTiON zoNE SATuRATEe Witk CaBO¢ arven
soocine. Bince CaBO0: vxuinivs & NonmaL socLus:iLiry 1w 308
PO aciv, THE Niew RrACTION TRMPERAYURK INCREABES ITS SATURA-
TION LEVEL ANG CONSEQUENTLY, BECREASES 175 DESREE OF SUPER-
savumation, Tur warten couTemt 0F Tue ACIS reso sTREAMS
BILVYIED THE SLUBRY ACID WHICH tNCREADES THE BSOLUBSILITY OF
CaB@: wivn & conmssPonNDING nEBUCTION 1N TN SEenze oF Subga-~
savunarion, Tur viLuvtion ErrEcT 18 0F SHORY BURATION IN THAT
AG THE mzAcTien Proanessrs mone Pa0s reom vue nock 18 PuY
inre ..&“'l‘ﬂ. AR ~ESTABLIGHING SLURBRY ACI1® BYAENO YN,

18, Tue Limivine racron to CUPERBATURATION CONTROL IN CON-
VENTIONAL ATACTOR BESIGNS 10 THE QUANTITY OF SLURRY IN CIAGULA~
vion. Tus Pacsenr pPaacTiar 18 Yo 0&T THI® RaTE AY Szven ve

TEWN TING® SACRATER THAN THF SLUARY NATE TO vRE FiILTEN, 'Ql.

RANGE MAS BEEN ICTEAMINES IN PRACTICE AS BATISPYING rPROse S
NEAT REMOVAL ANS MEAT LEVEL Reeuincmenrs., Fon ANy siven
PRoBvevion caragity, T ouanTiTY or CaBO: ronmre v THe

REAT TION WILL EXSCED TMER DESIRABLE LEVEL OF BUPERSATURATION

IN THE QuANTITY OF CiRnCULATYING SLURRY ACID BaFPTY BY CONVENTIONAL
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REACTOR BEBIGAR, Tl(l ROABULT OF EXRCOEFDING Ty, CetsimABLEY LEVEL

OF BUPERBATURATION i8 THE FTORMATION QF LxCrps FINF® IN YHE
SQ0LID PHASKE SR, slucr FINKF O CANMNOY GRCW 0O A Bt SIRAGLE <12¢
WITHIN THE TIME ALLOWED ¥ THE CRYSGTAL GROWING IT0NE SHOWN IN
fucunt ‘. THE EFFECT 18 TO REOUGCE THE POMROBITY OF rur FiLTER

CAKE WHIEH IN TURN REDUGES PLOD/LTION RATY AND P:0: nccovenvy,

13, Tur caverarL srowineg ZONE BHOWN ON THE BCHEMATIC LOOS

I8 THAT PORTION OF THE REFACTYION EveateEM WHERE BUPERSATURATION

PRODUEED IN THFr RFADTION 20NT 18 REDLCe D UNDER PROPERN CONDI~

TIONS BY JMOWTH OF EXISTIN. SOLIDS IN TwE scumny, Tue Lencrn

OF THE CAVETAL AROWING Z2ONE SHOWEL ON THE LOOP NyPREBENTS THE

YiMgE ncavined FOR THr Liitio TO DE.N'!‘BATU.ATI‘ O 1O THs
UUR!‘ABI OFr THg SOLIDSE CAUBING THEM TO TROW, CONVINTIQNAL
oestoM angctacto IN MOBRT DIMYODRAYE BLANTS REQUIRE A NOMINMAL
"ft“f!‘n TIME OF 91X YO CIUNYT MOURNS I'N THE COMBRINED REACTION
AND CRYSTAL SROWING ZONY S,

". ;..T"t COOLING RAYE In rTHyr CRYDTAL CROWING ZONE 1= YERY
GRABUAL AND worMALLY WiLL wOT Excked 6 ~ B°C. oven 4 PEmieE
or nouns, OP‘I’quI "Af‘?lc‘ rom GBNTIOLLOHG IUPEQ!IATUQA’VG.I
'@ ABAIN 16MORED N THE CONVENTIONAL COGLING PROCEOURE Wheng
PRocEss wrAY 18 nemoven. Tuwsumarune nnoes or § - 8°C. on an

INSTANTANREOUS BASIS ARe 1MPOSED, Tﬂl‘ EFFECTY® ©F THE RESULTYING

ERCEBSSIVE SUPERSATURATION ANE THE SAME AS CESCRiIaED sARLIEA,

!Vtﬂ WITH SOMs ADDITIONAL AETENTYON TIME ArFrTen CODLING, THE

COOLED BSLURRY RECYCLED THROUGH YHE BYBYEM ARD Fep TO THE
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PILYER (0 STiLL BOMEWHATY SUPEARASATURATSED, Tug aare AT wnicw
THE FILTER AND 1TD AURILIARY EQUIPMENTY SUILD UP WITK SOLIDS
ORPOBITE I8 A CLEAAR INDICATION OF THE PROBLEM,

". .Cl'l?‘ THE ABILITY OF THE INEATIAL LOPOP OF GIRCULATING
SLURAY V9 SAMPEN TEXMPERATURE AND GOINCENTRATION CHANSES I
THE SYOPEM, SONVENTIDNAL DINYBRAYYE REACTONR SYSTEMS SANNEY

ASHISYE BPTIMUN NEBSULTS UNDER CURAENTYT SEBION PRACTISES.,

111, THE ISOTHERMAL REACTOR

16, Swenoon nae 98EN A SUPPLIER OF COMMENGIAL CAVETALLIBA=
TION SQUIPMENT TO THE ORGANIC AND INGRGANIC CHEMICAL INDUOTRICS
Pon wauy veARs, As THE LARGEST SUPPLIEA OF PROOPNORIE ACIS
SONSENTRATORS ARG PLUYORINT RECOVENAY COUIPNENT TO THE FEATILI
see nsueray 1n vug U.B,, vHey sccanEg FANILIAG WiTH THE vARIOWS
PROSEES SEBIGNS YOES TO MARE FHOSPRONIC Asie, (v sseams
avvanent vro Buguoen Tra? Tue PROCESS TEEHNOLOSY USED IN THE
BESIGN OF REACTOR OVETEMO WAD STILL CONEWNRAT SEPISIENT 18
1MP0E146 SPTINUN SONDITIONS PO so0s SRYSTALLIRATION YEONNIGUS,
SUeneon SE010NEAS REASONED THAY A BINGLE AEACTOR-CRYSTALLISER
CAVIPPES WITH A GRAPT-TUBE ANG CUPLOYING A NIGHN RATE OF SLURAY
REGINGULATION WHILE CPERATING UNSER NEOUSED PAZEOURE, SHOULS

BB ABLE TO CI0808T PHOGPNATE ROGKR ARD SROW CAYETALS TO A

SATVIBFPASTYOAY BIZR 1IN A MORE EPPICIENTY FABHION AND 1N A SNORTER
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TIME THAN CONVENTIONAL UNITE, TNE!( Be B RABILF REBULTS WERE
CERPECTED PECAUSNE OF THE LNIRAUE ABILITY OF THI® TYPE OF ReEACIOR
PESIGN TO PROVIOE UNIFORM REACTANT CONCENTHATIOND® AT CONSTANY
TARMPIRATUAE, TR!. 19 ACCOMPLISHED LY RAFIL OIPPERBION OF

RMEACTANTSE WHILE THE RiBULTING PRIOCESS HiAY LOAD I8 CONTINULUDUS -~

LY RLMOVED BY WATEN EVAPORATION UNDER ADIABATIC CONDITIONS.

T 10 KNOWN THAT FOR A BOLUTION TO NUCLEATE, SOME DEGARSE OF
SUPERSATURATION 18 NsCESsARY, Regrenning vo Flaunx 2. 17 was
SEEN SENERALLY ACCEPTAD THAT FOR ANY SOLUTION TWO SOLUBILITY
CURVES CAN BT DRAWN., THE MAXIMUM SOLUBILITY OF ANY SOLUTE

IR ANY SOLVENT AT FQUILIBRIUM CONDITIONS CAN BE REPARESENTFD BV
vre cunve AD WHICH DEFINES NOFPMAL SATUNATION CONDITIONS .,

Wirn CRRTAIN SOLUTE-SLLVENT SYBTEMS, CONDITIONS CAN SE€ IMPOSED
WHIEH UPBEYT THE NORMAL KQUILIBRRIUM AND ALLOW THE SOLUTF CON-
GENTRATION TO ERXCEED THF NORMAL SATURATION LEVEL WITHOUT THE
PRECIPITATION OF SOLID PHASE SO0LUTE., THI® CONDITION 18 REFENRED
YO AS BSUPERBSATURATION, A3 THE BOLUTRE CONCENTRATION INCHEASES
1IN THE GUPEABATUNATION REGION, A LEVEL IS REACHED AT WHICH NO
ABPDITIONAL SOLUTE CAN BF DISBOLVED WITHOUT CAUSING SPONTANEOUS
NUSLEATION AND PRECIPITATION OF THE SOLUTE. THIS CONBITION I8
REFERAED TO AB THE SUPERBSOLUSILITY LIMIT AND CAN SV REPRESENT -
e® ov rue eunve CD, wuicu 18 ramaciLer vo AB. The anca stLow
AB 10 vue unsarunares zone, Tur anega setween Cunves AB ano

cn 19 THE SUPERSATURATION ZONE OR METASTABLE REGION IN WHIGH

THE SOLUTE, THOUGH BUBIECTY TO PRAECIPITATION, TYENDS TO RAEOLIOTYT
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PRECIPITATYING, TI‘I AREA ABOVE CuPm vy CD 16 GENERALLY REFERRED
TO AS THE LASILE RYSION OR REAION WMNERE THE SOLUTION 1B VEAY
LIRELY TO MNMUCLEATE SBPONTANEOUSL Y. ’1’ CAN B SEZENM FraoM THiIS
GURAYE THAT INCHARABES IN CITHER TEMPERATUNE GR CONCENTRATION
CAN CAUBE NUCLEATION, THE CLOSKER A CRYSTALLIZATION SYSTEM 10
..".ﬂ". TO THE BYPERBSOLUBEILITY CURVE, THE MONREKE LINELY IY i v
PRGBUCE NUCLEY,

17, Ur we anc To PROBUCE CRYSTALS PF A 8i2r THAY CAN S CABILY
HANOLE®, 1T 15 A PRIMARY AULE OF CAYSTALLIZATION THAY €XCESOIVE
NUSLEATION MUBY GF PREVENTED ABD MUCH AS PosoisrLe. MNucLs! TAKs
BANY HOURS TO SROW TO A SATISFACTORY Bizf, JF A LARSE NUMBER
OF NUBLE! ARK PRESENT, THE AMOUNT OF MATERIAL ASQUIRED TO0 SROW
THEBE NUGLEL TO A BATISFACTORY CRYSTAL SI25 MAY B GACATENR
THAN THE AMOUNT OF MATERIAL BEiNG Precipitateo, Tucmgron:,

17 10 EXTRAEMELY IMPORTANT THAT ANY WELL-DESISNED REAC TOR
PREVENT ANY SUDOEN CHANGE (N TEMP ERATURL OR CONCENTRATION,
Tue conenurnarion crrpecrt nerens vo T COMPONENTS THAT CAVOER
satunavion; vussr anc PrinaniLy Ca 1ous ano B0 1one 1n tue
SASE OF A PHEBIPHONIC Aiu NEACTOR,

10, Aunervin MmrontanT consioEnaTion in A WELL-DESISNES
AEACTOR 18 THE SLURRY OENBITY, A HEAVY SLUARY DENSITY
PECREASES THE DISTANCE SKTWEEN CRVETALS ANDG THEREFORE PAVORS
THE BIBOIPATION AS NEw wueLet!, RevenTion TiIME (% ALS® IMPoR~
TANT TO SROW GRYBTALS TO A SATISPACTORY sikk., AN (BEAL SgASTYOR

PNDULD MAINTAIN CONDITIONS OF TEMPERATURE, CONCENTRATION AND
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CIRCULATION THAT LIMIT SUPERBATUCRATION LEVELS TO A POINT WHRAY
CRNYSTAL OROWTH QCCURS BUT BPONTANEOUS NUCLEATION DOES NOT,
!D!ALLV THESE COMNDITIONS WOULD 8" COMPILETELY IBOTHENMAL AND
THE REACTANTS WOULD BE INBTANTANEOCUSBLY DISPERSED AND NEACTYED,

80 THEARE WBULD 8K ONLY MINIMAL CHANGKS 1IN CONCENTRATION,

Legruenya, ngacron menronmance - rigsy INSTALEATION

". AT THIS POINT IT MAY BE OF INTEREST YO EXAMINK THE
RPBULYTS FROM aN (SOTHERMAL REATTOR DESIGN WHICH 18 CURRENTLY
inw opgnarion, Tasie | suows tvricar Pi0s Lossrs raom conven-
TIONAL PLANTS OPERATING ON 8OTW Weesrenn ann FrLonina mockse.,
THESE ARE COMPARELU TO ANALYSES PROM TESTS RUN ON ACID PRO-
sucee i1n vue 22 MTPD (sorucaMaL REAGCTOR NOW IN OPERATION IN
Bacznerigro, Cavironnia, THr REcOvERIES SHOWN FOR THE IBO-
THERMAL REACTOR ARE APPRECIABLY B TTER THMAN NORMALLY CERPECTESD
FROM CONvVENTIONAL REACTORS, WITH A FILTER SI220 [N ACCONBANCS
WITH PAESENT PRACTICHS FOM CONVENTIONAL REACTORS WE WOULD
ERPECT THAT THE WATER SOLUNBLE LOSS COULD BE REOUCED TO THE
ABBITIONAL WATER AVAILABLE FOR CANRE WABDHING AND THE BETTEN
ORAINING GRYSTALS THAT WOULD B On THe ritven. Tue ISOTHERMAL
RACAGTOR BHOWS A MARKED nzcnca;c IN THE CITRATE SOLUBLE LOBOES
OVER A CONVENTIONAL BPLANT ProDUCIng Wesrenn Acin., In A cone
VENTIONAL BYBTEM AELATIVELY HIGH CITRATE SOLUBLE LOSSES ARK

QICTATES BY THR IKQIQGQL&T!QH RATEDR ANDO M IRiNG EPPrICiITNCIES,




~-16.

TN‘ DEBIGN OF A CONVENTIONAL REACTOR LEAVES MANY LOCALIZED
AREAS WHERE THEARARE WILL BE EITHER A MIioHEZN ORN =OWER THAN
NBAMAL BULFATE CONCENTRATION DUR TO THE EFFICIENEY F THE
mixens, THcee LOGALIZED POCKETS® TEND r0 INCREASE SOTH CITVRATE
BOLUBLYE AND CITRATE INSOLUBLE LOBSES, BucH coNpiITiOns ang
VIRTUALLY NON-ERISTENT IN AN IBOTHERMAL mxacron,

20, Tuc CIvRATE BOLUBLE LOSS THAT 18 PAESENTLY SHOWING U O

in Tue 22 MTPD i sorrHenmAL REACTOR 15 DUE TO THE RECH PREMIN
svsvram., THis Loue can ne erourcen ruc;vm:n B UBING A COARBER
GRIND ROCK AND BY DECREADING THE REYENTION TIME (N THE PR Wi
TANK,

21, Tuc 0ATA DOFS NOT SHOW AS GREAT AN IMPROVEMENT (N AECOV-
enics wuen FLomioa nock 18 usen, Tkie 0ATA 18 THE AESULY OF
ORLY A VERY FiW OAYS OF GPERATION ON THIS RGCK SEVERAL MONTHS
pasr. Tue mock aniNe was rinem Tuan ron Wesrean RoeR WHIGH
WOULD ACCOUNT FOR THE MIGMER CITRATE SoLunie Loss, Wirn a
COARSER GROUND RMOCK THNE CITRATE SOLUSLE LOSS WOULD B8 INPROVES
TO WHERS IT WAS comPanasLy To Wesrean nocx ANe FROGASLY
serven, Tur oava rrow sovrn Wesrenn ano Prenina neen was
ORTALINED WHILE THX REACTOR WAS OPENRATING WITH A TOTAL SULPATE

anaLveis or 2.0% on Lees 1N TuE ACID.

IV. COMMERCIALIZATION OF THE
GULF DESIGN ISOTHERMAL
PHOSPHMORIC ACID PROCESS

22, ArrteERm THE BUCCEPSFUL START-UP AND OPERATION OF TME
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22 MYPD unir 1w CaLiroania, Guier Dusioan ano Bwenson wseoria-
TEO A WORLD ~WIBER LICENSING AGRIVMENT, T HI® AGHELMENT GRANTS
Guer Drosion Tue encLusive Riextes Yo ver Tk lscrraenmas Rgacron

10 IT6 PHOSPHMORIC ACIO PLANY OGRIGH,

Easnsass Insuayaise, Inc,

23, Panvrans fusvsraize sxczcres Guir Desion 1w 1968 vo
DESION AND ERECT A PLANTY WHICH WAS CONBIBELED AT THAY YIME 7O
88 THE 'WORLE 'S LARGEST GRASS RBOTS PHOSPHORIC ACID FEATILIZER
somrier’. Tuie srany was consraucreo i1n Canvaar FLonina,
V.B.A., ane wae pur 1u ersnarion in Lave (988, Tur riner
PuoePHenis Acta units ron Fanmiane wear Surr Desian's con-
VENTIONAL SINYERATE PROCESS orsial. Tweo PARALLEL FROBPHONIE
AGI0 UNITS waag cansrrucren, Kacw OF THE uUNITS HAD THE CAPA-
Sity ve Pnosvex asraeximareey 350 MTPD or P:0s, Tusoer wer
PROCGEES UNITE WERE INSTALLED A A PART OF A TOTAL COMPLER
INGLUBING SULPURIC ABID, PHOAPHATE AOC K GRINDING, A PROOPNENIS
AG 19 eLAnIPIcaTion svergm, A 300,000 von pra vean DiAMMOnIVE
snooruarg rranr, a 200,000 vou ren vean sranuLAR TRIPLE BUPRR.
PROGPNATE PLANTY, AND ALL OF THE NECEORARY SUPPORTY FACILITIES,
84, OQuir Desien was asain ssescrze sy Fanucans n 1960 vo
AGSIBY THEM N SPLANNING FPOR THEIA NEW PACILITIES CUARENTLY

scing conornvcren. Aps A PanyY 87 Tue rgasiniLity sruev, SuLr

'Ill.ﬂ PREPANED A ASTAILED COST GOMPARINON OF THE CORVERTIDNAL




GINYRRATE DEOIGN FOR PRODPUCING PHOBPHORIC ACID AND THE GUL'
Deoisn Isornanua. Regacron Proceses neoien, THe svarvarion
INGLUGED A GOMPARISON OF CAPITAL COBTS AND A COMPARIBON OF
SPERATING GOB TS,

28, Acvuacw vesre wine Penvronmes in vig 22 MTPD suesrnonie
"asin unir 1w CaLironnia. Tua runpest OF THEOR TEOTE WAS TO
SEMONBGTRATE THE ACACTOR PROGESS AND I1TS PRERFORMANERE WITH
YNSROUND PHOSPHATE ROOK, FLOTATION CELL CONCENTRATES PROM
vrue FLenina PuosruaTe minIng AREa n;uu snierce vo Caviveonnia
son vne vreove, Carcings ane uncarLcines PLorisr nees wae usse
1% THe veor Pnoenan, Tur PanvIcLE siRe 0F THR FLOTATION SEBLL
ConcEnTRATES USED 1n The TeoTe was 100% ~0.420 MM + 0.108 MM,
Tus reove wene CARRIEE SUT GVER A PERIGD OF BEVERAL WEERO.
Tus 1nronmavion saruenes Bunine ThHe TaoY nun runnisnss Buee
Deoion EHGINEERD WITH SPECIFIC DATA BN VARIOUD ORAOESD OF
Foenina suosruar noen. Tuie BaTA was saTuEAEe AND ueE® POR
THE PEOION OF LARSEIN UNITS,

86, Arven vug TYEETI HAD BEEN CONPLETES AND THE SATA ANALYESS,
THE COMPARIGON OF THE CONVENTIONAL SYETEN VEABUS THE 100YNER~
MAL PROCESS wAs somnriLeTen., Fanuiane lususrnics, A0 A nesuLY
OF THE COMPARATIVE STUBY, AND THE SUSEESSPUL TEST REBULTS,
CLESTED TO VOE THE (SsTHEAMAL PRocEes. Fanwiane lususraiss
AWARBES THE ENGINCEERING AND CONOTAVGTION SONTRAGY To SuLe
Deston<-Bansen 1n 1070, Tus sinace REacren SVETEM, SURRENTLY

VHOER CONSTRUCTION, WiLL BurrLy vur $40 MTPD ¢ POy neauings
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FOR THE NEW PLANT FACILITI®ES., Fiaune 3 RePrusENT® BCHEMATI-
CALLY THE IBOTNEAMAL PROCESS SEING INSTALLED AT THE New Fanm-
LAND PLANT 81Te, THR PHOSBSPHORIC ACID AEACTOR UNIT 18 APFROX] -
mAaTELY 38 wurr in nxi1onT. TuE SINGLE AGITATON WAS OECN SIZED
To PrOVIDE - PUMPING RATE WHICH WILL CIRCULATE THE ENTIRE
CONTENTS OF THE REACTORN MORE THAN ONCE EVERY MINUTE., THis 18
A DRAMATICALLY HIGHER NECIRCULATION RATE THAN ANY OF THE
EXISTING CONVENTIONAL TYPE UNITS, THE PUMPING RATE FoR THE
G40 MTPD uwnit 10 arrroximareey 72,000 cusic merens PEa weun,
Due v0 THE vERY LOW HEAD LOSS IN THE SYETEM, THIS GIROULATION
RATE 10 MAINTAINED WIiTH A sinsne 200 HP woron, Tuie morves
SLOWLY TURNS THE AGITATOR WHICH I8 SBUSPENDED IN A VYENTICAL
BRAFT TUBE LOGATKD IN THE GENTER OF THE REACTOR vissse., Twe
800 HP acteuinEMENT 18 SURSTANTIALLY LESS THAN THE NORSEPOWER
REQUIRED 1IN CONVENTIONAL BINYONATE REACTION SYBTEMS OF THE
same POy cavaciry,

27. Twe ewTInE RRACTOR IS UNGER A VACUUM 88 THAT THE REC (N~
SULATING BLURRY (3 CONBSTANTLY EXPOSED TO THE VAGUUM ATMOS~
susne. Tus uEaY oF ReAction wWuicH 19 ENERATYED I8 THE
NREACTOR, AND THE NEAT OF DILUTION OF THE SULFURIG AGID, ARE
CONTINUOUBLY REMOVED PTHROUSH THE VACUUM svystem, Tue uvsg oF
THE VAGUUM REACTOR, WITH TNE EXTREMELY Hi8N NECINCULATION

RATE, MARES (T PESSIBLE YO MAINTAIN A MARIMUM TEWPERATURS

BIFFERENTIAL THROUSHDUY THE ENTIRE VESSEL OF 0.3’3.
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28, Tux PHOSPHATE ROCK GRINGING STKP, WHIGCH TO DATE HAS BEEN
ngauingd IN AtL U.S, puocsrHonic ACID OPERATIONS, HAS BEEN
OMITTED IN THMHE NaW FArRMULAND PLant. Tur uNsROUND PHOBPNATYTE
POGK (8 SLURRIKD WITH RCCYCLE PHOBAHORIC AGID FPROM THE PILTEAR
BYCTION OF THE PLANT, Tﬁ?. MIXTURE OF THE RECYCLE ACIO ANO
PHOSPHATE ROCK 12 INTROOUCKD INTO THE REAGCTOR AT THE ENTRY 7O
THE DRAPT TURE, AT THIS POINT, THERE 18 EXTREMELY HION TURe
SULENGE, THEREFORK MAKING IT POSSISLE FOR THE PHOSBPHATE noen/
PHOIPHORIC ACID BLUKRY TG Br GUILALY LVISFENURD INTH THE ENTINE
meAacrign mase, lu vug 640 MTPD UNIT, THE PHOSPHATE ROGK 10
#e® AT A navg or 1900 MTPED, Tuis 18 vauivaLENT TO APPRORI=
maveLy 1320 xiLocmams rew minuTe., Tuis quaANTITY OF UuneROUNS
*HosPHATE Rock ts Disrrased IN 1200 cumie marens PR MiINUTE
or sLumay on arrroximareiy 2,140 000 wiLosanams Pen miNuTe @F
SLURAY,

9. In convENTIiONAL WET PRAOCESEY PHOSPHORIC ACIS PLANTS,
givngn OIM on 0% suLPURIC ACID 18 PRE-OILUTED WiTh WATER
PRIOR TO BEING APDED INTO THE REACTOR sgcTion., Tuis siLurieon
SYEP LOWKRS THE CONCENTAATION TO A LEVEL OF APPRORIMATELY
838 - 70% M2804. lu vrue ucw GuLr Devion svovem rus 1438
MTPD or 93% suLrFunic AGID 18 ADBED DIRECTLY INTO THE SLUNRY
AY THE TOP OF THE REACTOAR. AGAIN, BECAUSE OF THE EXTREMELY
WISH INTERNAL RECIRCULATION RATE, IT I NOT NECENGARY TO
PILUTE THx suLruric AciD, BDiwurion 18 NoRMALLY USED YO MINI=

MIEZRE LOCAL CONCENTRATIONS OF BULPTURIC ACID, .UL'U.‘G AGiD 1@




OPRAVES ONTO TNHE SURPASE OF THE AEAGTION MASGS In THuE I1BOTNER .

was nsasvern, VTues ssaav GRSARSG THE ASID INTH MANY SROPLERTYS

WHIGH ARG SIOTRIBUTED ACSROSD THE BSHTIAE GUAPASE OF THE NSASTES,

lo 268 0408 ¢r vua Faruiane acacren, THie 19 sOVIVALENTY YO
avsnoninaveLy 00 sevans mavane. lu a0eition ve Twe LABES SRO8E
SOCVIONAL AREGA AVASLASLE, THE PROOPUORIS AGID SLURKRY WITAIN PUE
GSACGTON 10 S0ILING, 00 TRAT THE SOILING BUAPAGE ITSELP SRSATALY
INCNBAGED THE AREA AVAILABGLE FPOR ASIO Bi0vRIGVTION, Tue swbe
PURIO A0 CPAAYE NAVE A CSOONGARY AGVANTAGE SF NaLPING v
SRGAR ABY POAD THAT WIGNT SOSUN, vuuo‘v AEOUO 1NE THE SUARTIVY
OF SEPPANEE AGGVIAED 1N Tue AsASTOR., Tug NeAY OF RILUTION
NESULTING PRGN THE ADDITION OF CONGEATRATED SULPFURIS ASID 10

S NOVES 14 YHE VASUUN CONDSNOEN SYOTEM,

V. ABVANTAGESD OF THE

ISOTHERMAL REACTION SYSTEMN
3. TVuaae ane danv asvanraces weien agovLy Paom THe woe OF
PR 10OVNEANAL REAGTON SVOTEN (N THE PRASSUETION OF WEY
PROSEES PuCILNONIS ASIe. Tngos aAGvaAuTAGES WELE IMWENIAYE
GAVIGOO 10 CAPITAL COOTE IN THE PHGOPNORIS AGID PLARY I1T08LP,
OTus R ADVANTAGES SECUR INNEBIATELY UPON START-UP 18 THE FOON
OF LOWER OPERATING 000ts, TuenRe: ARg LONG-RANGE SENTINVING
AGVANTASES SUSH AS BETTER SVERALL SPERATION AND LOWER MAINS
TERANGE GO0TS, LIGTED SELOW ARG SOME OF THE MANY ABVANTAGES

WHIEN ABOVLYT FPROM THE VSR OF THE NEW (SOTYNEAMAL PROCEES,
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i, Lowsn PowEn nEeUIREMENTS

In A CONVENTIONAL WET PRAOGESS PHOBPNORIC ACID UNIT IT IS NECES-
sany Y@ HAvVE A numpen or astrarons, Fom a pLANY PRODUGING
arpnonimarsLy G40 MTPD or P:Os, cionr To ning AsiTATORS Ang
NORMALLY REQUIAEN, THESE AGITATORS Wilh SENERALLY wave 1830 MP
MOTON® ON KACK, POR A TOTAL OF APPROXIMATELY (200 HP, Iy 1o

ALSO NESROSARY YO WAVE PHOOPNDRIC ACID SLURAKRY PUMPS Fon PUNP~

(NG THE SLURRY TO THE FLASKH COOLERS, ‘Kacw or rnzee PUNPE

wite wave 30 vo0 78 HP movone, Tue vrevaL mzauvingmguy ren
CONVENTIONAL PHOSPHORIC ACID PLANTS WITH THIS CARPASITY WOULS
ou avoaonimargiy 1300 vo 1400 HP. lu rus 100vHgANAL AsAGYER
SVOTEM , A TOTAL HORSEPOWEN YOR THIS Pt@-'can@nv er 180 WP

WOULS BE AEEUINED, THIS INCLUBES THE SMALL AGITATER (N THE
PAR-WETTING URIT FPOR MIXING THE PHOBPHATE RROGR WITHN *HE REEV~

SLE PHOSPNHORIC 481D, THE ABOVE COMPARISON fap‘nncavno THAT YHe
I1ISOTHREAMAL ATACTOR LOWERS THE HORSCPOWER N THE AgAcTIONR BYEP
aALONE BY ;vn.ngangv 1,000 HP, Tuis resuLTs 18 A GONTINVING
ANNUAL POWERN BAVINGS, [T ALSO LOWERS THE GAPITAL SOOTYE FOR

MOTORS AND AGITATONG., AS WELL AS THE cAPiTaL Cosve venr $ud
crerRisas svETEM, THERC 10 ALSO A SUSSTANTIAL SAVINGS I8
MAINTERNANGE COBTH,

2., BLININATION 8F THE BULFURIE AGID BILUTION SVETEN

A SORVENTIONAL SULFURIC ACID PLANY WiLL UTILIBS PILUIES SUL-

runie acieo, NemmaLLY, RARBATE TUBE AND SMELL NEAT SRENANGERS

ARE UTILIZED POR DILUTING ANG CGOOLING THE BULPURIC ASID BOLUTIN,
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THI’.! UMITS ARE ERUIPPRIL WITH INSTAUMENTATION FER CONTROLLINGS
THE DiILUTION AS WELL AS COOLING WATER®, 70 MINIMIZEY SCALINGD N
THE TUBES, 1Y IS OFTIN NLCEBSSARY YO uBly TRECEATED WATENR FOR
DILUTING THE SULFURIC ACID., FOQ THE COOLING SIDFE OF THE MEAT
EACSHANSGENR, CONTAMINATED WATER FROM A RELYCLE POND SVE vM 1D
YBUALLY UTILIZCED ASD THE COOLANT, T“F ISOTHEMAMAL PREACTON
BYBTEM UTILIZES CONCENTRATED BULFURIC ACIH QINECTLY I1RNTO THE
REACTOR., THIS COMPLETELY TLIMINATES THE NEED FOR THE DILUTION
COBLING QOUiIPuMENY, THi® 19 A SUBBTANTIAL PEDUCTION (N CAPITAL
ARD N OPERATING COBTS, lT ALSO LOWERS THE L.ONB->RANS?r ﬂ‘li’-
TERANCE COBTE BY CLIMINATING THE MELD FOR TUBE CLEANING ANS
CHAMNSING A8 NELL AS MAINTRENANGCYE TO PUMPS, VALYVES, INBTRYUMEN -
YAviON, wTC,

3., Mzoucrion ¢r ATMOSPHERIC POLLUTION

ThE REAGTION BYSYEM I8 A TOTALLY EncLOBE® uNir, Auvy sasge
EVOLVED DURING THE REACTION SETWIEN BULPURIC ACID ANS PHOS-
PHATE ROCR LEAVE THE AEACTOR AND PASS THAOULEH A RAROMETRIG
CONDENOEN, THI® TOTAL INCLOSED SYBTEM CLIMINATES COMPLETRLY
'Aqv POLALUTIEN OF THE ATMOSPHRFAE DURING THE ARACTYION 8TS P,

Tue PROCESS ALSO ELIMINATES THE NEED POR A FUME CONTAOL BVE~
ran. ConNvEnuTIQNAL PHOBPHORIC ACIO PLANTSE HAVE LARSE INDUEED
luav; PAND POR SATHIRING THE SASESD WHICH ARE FVOLVED BURING
THE REACTION BYEP, THESE GASLS THEN PASSR THAGUSN RUERSN-

LINED GOAR PLASTIC SUEY TO SCAUSHIENR SYETEMS, Tus iserngamay

AEACTOR SLIMINATESG THE REE® FOR THE COLLECTING SvOTEM, SCRUDERN,
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ANG THE INDUGED BRAFT rFan,
‘. tl-‘ﬁll‘?'.ﬂ P SEPARATE REASTION COOoLiING FASILITIEZ®

Tus mngacToOn 1terLr orenarves unsen vacuvu, AgsoLurg ramrgaa-
TURE GO NTROL WITH THE ARMOVAL OF THE NEAT OF REAGTION ANS THE
UEAY OF BiLuTion 18 asnigsvees. Ceonvenrvrionar PLANTYS HAvVE S2Pa-
MATE COOLING BYOTEMG FOR CONTAGLLING THE TREMPERATURE OF THE
swvanv, In lrem Neo, 2 asove, Tuc wese ron g SULFURIS ASIO
SiLUTER caoLsn was wiscussen. Bour PLANTS NavE uTILIZED Al
SLOW SYOTEMO FOR ACHIEVING YHI® TsueenaTuRg sonvaeL, Tus
ELININATION oF THE SR PARATE COOLING SVYETEM NOT OGNLY SLININATE S
FHE FLAGH SOOLERS SUT ALES THE NEGESSITY FOR BSLUARY sunPs,
Pitine Ane convaoL, Acain, THis AESULYS N & SUSBTANTIAL SAV-
ING0 1IN CAPITAL AND GPXRATING COOTS.

§. lueaoves ricran cans wasnine

Tus vos o conceurnaree SULPURIC AGID SINSSTYLY INTO *us
FRACGTON MARES 17 F000IOLE TO UTILIEE THE NERMAL WATES OF
PILUTION ATy oTHER POINTS WiTuin Tus Presses. lv was seEn FoUNS
THAT SUBOTANTIAL ANOUNTS OF THI® ERTAA QUANTITY op wATER SAN
Pk VOES 0N THE PILTRA, INSREASING THE FiLYER WASHING SPrigigney
ANS Lowsnine The Looeee or seruane P10, Tue gavaa QuANTIvY
OF WATER ABSES TO THE PILTER 18 THEN ARTURNES AS AESYELE ASID
1HT6 THe Suosrnare noex werving vaunm,

6. Buiminavion oo PHOGSPNATY ROS R SavING AND SaiNGING

Iv vae 0exn roune rwar FLonisa Pucernare neen eAn o8 rse

DIREOTLY INTYS TNE ATAG TOR WITHOUY YNNG nEcRBSiTY OR BAviNg on
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.R'Nh'”.o 'N THE rA.MLANQ -LAN", YT HE FHOQPNATK tToCc K GCRINDING
UNIT HAS BEEWN COMPLETEL Y CLIMINAYED rrOM THE *"ROJECT, 'N T™E
GUL' n"!ON ..‘Ct... wWEY PHOSPMATE ROCK CAWN | K 3 RECreivgo
DIRECTLY rRaOM A MiMING OQPERATION AND FFD INYO THE REACTOR
.V.T‘“. ANV WATER WHICW 18 PRESENT N THI AoCK CAN DR CABILY
COMPENSATED FOR AB DISCUSOED I1n TuE Asove sxcvion, Tug maxs-
MUM B12r OF UNGROUND ROCK HAS NOT vET Bern perxramingo. v 18
'ILT. “.“lv‘., THAT (N NO INMSTANCE WO uULe 1T 98 NECESBARY TO
INBTALL FPHOBPNATE ROCK BRYING ANO THE NORMAL ®ALL MILL oN
ROLLEN MiLl SGRINDING LA d Ra A K W8 ‘V!N WitH veEmv COARD: ‘QO“. ir
1% FELY THAY AN IMPACT MiLL HANDLING Wr Y ROCK WOULD S¥ BATIS-
FACTORY TO PRACPARE *HE FPEEN FON THE rtacron, Tugee vwo irgms
GRAMATICALLY ®WRDUCE CAPITAL €COSTS, A® wrLL as orEmATING cCOBTS,
T”“' ARK OTHEN AOVA“?AG!‘ WHICH CAN AteCPrur THAD UG ™ PEiInNe
ABLE TO uSE wrY uNarOuND nock., Fagrawt AND UANDLING BAVINGS
SNOVLOD AZPuULT FROM rvauis rPROCEDS FLEXIBtILITY,

7. Acsirionar neoucrion i CA®ITAL cOBTS

T“. Aseve ITEME Ang BPgCcitric LXAMPLES OF TNE REDUYS YION 1
CARITAL COBTS THROUEGN THE uUBR OF THe GurLs Duisian sneceas,
Tuene ane aLso ovnea ITEMS WHICH WiLL LOWER THE cOBY POR tug
PROSPNORIC Ac1® PaoOUSTION UniT, Tue REACSTOR 1T88LP 19 A ARLA-~
TIVELY simPLr Besian, v 1o nenmaLLy A svees. ranu., Tucang ang
U0 INvERIOR sArFLIS O unDrarLOW/OvrariLow PARTYIVIONS, WHICH
ARE NOAMALLY oaten-coveaen. Tur uw:r ITORLF 10 AUOGBER-LINED

AND HAS aAgip SRICH BELOW THE Liguio Lxver, Tus ONLY IhTERION
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SAFFLE IB THE VERTICAL DRAFT [UBE WHICH 18 SBUBSPENDED AROUND -
THE AGITATORN, .!ﬁAUCt OF THE EXCELLENT AGITATION WITHIN ™T™e
UNIT, 17 I8 POBBIALL TD LOWER THE RETENTION TIME POR THE REAC~
TION, TNII MEANS A BMALLER RACACTOR FOR ANY SIVEN ANNUAL 'lel
PRODUCTION,

3, ONg OF THE BASIC MOTIVES TEHIND THE CURRENT TAEND FAVOR-
ING NEMINYDRATC PROCESS TECHMNOLOGY OR COMBINATIONS OF NEM(-
NYORATE AND DIHYORATE TECHNOLOGY IS THE DESIRE OF PROCESS
DESIGNERS TO FAQOVIDE SYSTEMS HAVING LERS OF THE coOnNTROL
PROBLEMS® INHERENT WITH CONVENTIONAL DIHYDRATE UNITS, Tus
APPARENT OIBSADVANTAGES OF THESE BYSTEMB, SUCH AS THE REQUIRE-
MENT FOR NIGH GRADK PHOSPNATE NOCKS, DO NOT OFF=-SEKT THE
POTENTIAL GAINS 1IN TERMS OF INCREABKD RECOVERIES AND NIGH
GRADE FILTER CAXKES, THE INCEKTIVES ARE BRESENT FOR UBING THE
IBOTHERMAL REACTONR TO PRODUCE HEMINYDRATE AND HieH STRASNGTN
PHNOBPHORIC ACIO ON FOR RECRYSTALLIZBING HEMINYORATE UNEBESN
OPTIMUM CONDITIONS FOR GROWING LARGE DINYORATE CRYSTALS WITH
LOW CITRATE SOLUSLE PiOs contanrs., THE PERFOAMANSE QUALITIES
THAY MARE THE ISOTHERMAL REACIOR BUPERIOR TO CORVENTIONAL Bi~
HYDRATE REACTION SYSTEMS ABFLY N OTHER AREAS AS WELL. Surr
Dusioh 18 CURARENTLY INVOLVEDS IN A NUMBER OF PRDIECTS WHERE
NMEMIHYDARAATE PRODUCTION 'S AXBUIRED, We Aanx LOORING FORWARS

TO ANNODUNCING THE FIRST BUCCESSFUL PRAODUCTION OF HMEMINYSRATE

rnowm vue Guir Desion Isorucnmar Puoseuonic Acio Procees,

BT

N
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TABLE 1
FILTRATION LOSSES

BASED ON DRY CAKE WEIGHT

—— AR W
remme—————— —— mesmesmsm———

WESTERN U.S.A,
PHOSPHATE ROCK

P:Os LOSSES
WEIGHT %

YTOTAL
WATER SOLUBLE
CITRATE SOLUBLE

CITRATE INSOLUBLE

ISOTHERMAL
REACTOR

CONVENTIONAL
REACTOR

FLORIDA, U.8.A
PHOSPHATE ROCK

P.Os LOSSES
WEIGHT %

ISOTHERMAL | CONVENTIONAL

REACTOR REACTOR
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