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Tho nxmfacture of phosphorio acid {s an {ntogral pary of the yrolv=ilen
of phoephato fortilizers, MHamufecturing phospherie acid frem phosohite rotx
involvas eorrosivo condiitions which aro best mot throush the usl of losd Frotecta
od ezuimront, Cocparativy corrosion data on load and covaral ey of stuinliezs

stool indicatod that lced 4m a most proctical materizl o uze in soing
equipmunt duo both to 1ts sxcollent oorrosicn rosistonce and tho fact tnat {t
' 13 oconxaical to install axd miintain,
’ 2, Locatron

Fhosphsto Flant, The Consolidatod Hining and Smolting Compxy of Conada,
1d,, Trail, B, C,

3, PROCYSS

Phosphato rock o8 mincd 4s crushod end svobeground in podtle mills in

the pres=nes of phesphorie acld, Tho mill discherpe togother with dry, fim
ground phozphsto rock 1s rezeted 4n five azitator: 4n scrics, Su.lplurie octd .
is fod o thy last tro apitotors, Slumy &8 recirculilid fron the Vo Lite-
tors to thu hoad of tho eircuit. Coniditicas of temxraturc, froe culphuric ecdd
and phosphorus pontorizs (phosphoric acid) ere earsfully controllsd in th agle
tator to produca reaiily filturadlo grpem (G853 2 B-0)e MW&r the mypros

13 filtercd off, repulping, agitation ond filtralion follow {a tid succotaive
st3g:s with eounturecurrcat weshing of gypeua on the filter, Productizn acid
evurages 32 0 3) porcont posphorus pentexide (about LS parcent phospiorie ociz)
ad wishod ppoun comtaing stout 1 porccot phespicius pottoxido, o flovw diagran
of tho proocss ccceapanios this bnl{vun.
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CREXICAL BULLETIN W0, 36 =2~ Soptamber 15, 1550
@ Ao Rosction Aritators and Air Coslors

! ALl azitators of the first stase eircult consist of tanks spproxinstely
12 ft. 6 in, in dimetor by 11 ft. {n heizat censtructed oither of wood lined
with 10<1b, bard ehest 1cad (5 to 6 percent mntinmiry) ard Ouro brick, or 10-1b,
hard lead, brock lined, with e suppertirg skcleton of steel bands on tho outside,
; The covsrs aro ) in, wood daciing, The agitators e intarconnectad st the 0P

! by hard lead leuniers and uach 48 equiprad with AIST trpe 315 etatrless steed

H sha’t and propeller driven threush "tex? pullers, Two elr cocling boxor oonw
stractod of hoavy herd losd plate are salmorged under powwral inchvs of slurry

1 in oach of the latiaer throe agitators of the first stage circuit, Air is tlowm
; into theso boxss and throuch the slwrry to control tha tocporature of the slurry
i Yty evaporation coalinge

Socond and third stage resction agitators are of sinflar sise and cone
struction as thw ropulp agitatorse

B Repulp Agitaters

Tho repulp agitators sorve to mix the pypeus cate with filtrate phosphorio
acid to prouce a pulp which can be readily pazped into tha agitalers of the
pecond or trhird stase reaction circulta, Rotcntion time s sprraxisately 20 min,
Thoso wnits are 12 £t, 8 47, in dimetor by 11 ft. Righ of woed stave construction
and 1inod with hard load sheat and Doro acid proaf brick, 4Agitation is providoed
by a 20 heps Dotor with stainless stecl agitator shaft and propollers simtlar

@ to the oquirount used in the rusction agitater, Tho Rlp from the first stage
ropulp agitztor avarages 38 parcont solids by woight, 20 porcent phosphorie acid
and 2,5 percont sulphuric acid, rhile that from tho second stage unit anrages
37 percent sollds vith the acid in the pulp contalining 1.5 porcent phosphorus

poritoxide and 2,5 pereunt selpitmris achd.
G, rilter

Slurry 48 cwrriod to tho filters by gravity &n hxard load, Duro bricke
1inod dsuncers f1tted with hard load lsundor cowers, Filratlon of the first
stage slurry (LS peresnt gyprun, phocpioric and sulpturic acids and fiussilicates)
43 dony &n two 12 X 12 fte Torrco vacuim filtrs in parallel, The filter snclis
are of 211d ste:l 1inod with 20mlb, bard lead both on barrel and onds, Tho panels,
tenty {n mumicr, wo dividod from oach othor by hard lead bara placci longitudine
ally ani buaned to tho shect losd lining on tho shclle Ports for raovil of file
trato and air aro cut in tho btottes axd at the cent.r of cach pancl, Production
acis (32 to 3) poreant phesphoras pmuum? drairy out 6 the ports throuch 2-in,
hard load pips runnian lorgitudinally on thy cutsile of tho shcll around the
dig-harse ond of thy filtcr and 4rn% the head vilve, OCralnnga of azid frea the
hoad valvo §9 throuch & rubber hoso inte a f114rads recolver, thonco through
baramatrie lers of hard lerd pipo into purp maps situstod bolow W {ilter,

The filter barrels are scparated by lorgitudinal lead bars bonded tirough tw
shoot lead lining and etool filter shrll,

Socond ata:u filtration Ls sceoenlicshed (n twn pirlarly construstod i
’ 12 x 12-ft, .crroo vacuun filt-ra in parallol whilo thist stagy flltration is
6 dono 1n thrve 10 X 8=f%, Lorrco vasuum fLltors, aloo of siallar construction,
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: Dy fActd B=e, Plping ard Storase Zanks
O Acid flowe from the brarretric legs of the filters into hard lead sexl

baxes 2% i3 pv-v.d to wood gtove lesdelined storase tanis by cortcifuzal pups
esmatructsd f AISY trpe 316 etzinlecs stoels ALL a2id lires srs of hard lead
(S to 6 percont antin.vr) Mansd every 10 £, Dischergo linss from the ALY
e 316 praiziess stec) prmia Rendiing first stafe slurry consist of Gdnme
Al tor herd lead pipe fian o4 svery 10 £t, and linod throughout with medlm
hard rubbir 1ining, a retnor vnigue combinstion exsloyed to red.ce srosien
froa tix slurry., All woodoa storage tanxs are lined with hard lead ghest,

FProttoric seid (ZOpcmMPz ) 4s mesgured ty & Bovard bucketispe
foodar which canziste of & hard loald Libed stecl tank containing 8 cast hard
losd trumdion and cazt hard leed bucksts, This acid and §y pevcent sulpiarie
i acid flow to & hard lead lincd fluorine strippor stwro &ir 43 blewm into te
: mixture to ovolve fluorine gas which 18 then exhausted o0 & reccwory unity

1 Protucuon phosphorie acid (32 to 33 percent P \Cg) 1s evaporsted to &

! concontraticn cf 35 porcent P20 for food to tho mong plosphate fertilizer
section of the plant, Swonson Lvaporators of the low stes= prossure horizontal
tubo typo aro usoda THe:za &re ccrnstructed of cast hard lead sections wlted
toguther 4 oquipped with 196 Xarbato (grazhite bonded by plastic) stem tudbes,
Evaporators are not sho'm on tho flovw dlapram.

Se CIROSIVES L)
Rard loa? (5 to 6 percent mntimormy) succossfully handlas the following

. corrosives encountercd 8t various stages in tho masufacture of phosphoric acid
’ ty the Dorroo Procoss,

8 Phoscheric acld w conwnmg up to 36 percont P 0§ vhich roughly
correspinis 1o a U porc.nt consentration of phosphorie ncis H,PO, ). (LoM
By bo tisd vith all concentration of HPy, up to &C pcrcom.
(392° 7)) A Yyrical analysis of pmducucn phosphoric acids

]

3)¢0 poreont
» ¥ 2.0 porcent
i FlusTine 2.0 purcant
m 3e3 porcent
B0 balance
by !lixed arids = corrosion rate dats for mixod acids aro given in the
table unior 3.cilon De T Eixod acids in mcst casos consisted of & slurry

cuntalning an avorags of 338 porcont solids by woight, largely calciun zulphate
rpean) crystals, Tho slurry also contains both dizsolved and undissslved
uosilicates, .

6, ¥rRromiacz

Throurh tho court 7y of Tho Coneslidatod (Mning & Saclting Cumpary of
Canata, Lid,, wo aro allo tn includs a p;ocially propared report of comparative
Q data on the co:m-lm roslatarcs of leat ani other materials in thelr phephate
plast operationse 7.0 foilewing corroslon rates werv detormined ly uxposing
corropicn spoole in acid soction solutions,
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CHEMTCAL BULLETIN W0e 36 ~be Soptamber 15, 1950
. Corrosion Rcte Dete
Conditions of Exposure Carrenion Rats, {n. Por Year
| Seo- B50, T?’ Tine, Mard Lead  Saft Lead ,z;u:.u;; M;:ta
s NS 238 TS° 3 M.odn W, Oln (00 40005 40004
» 28 835 6° 33 W, 0in W, Oxfa JOON 0K (0L
6 12356 235 6P 32 W, Oatn W, Oaln JOOR 0K SO0
; D T, JEEBT ST ¢ 6° 30 W, Oddn Wi, Caln oﬁﬁ o‘.}; oEE;
2-85 PP B5° 0 WM, 0adn W, Gxin L0000 L00Q L,000
Li Production Aeid n; Third Filtrate
B) Pirst Filtrate E) Fourth Filteste
C) Socond Filtrate

In gencral the corrosion resistance cf lead 1s excellent in solutions
whore sulphuric acid and phosphoeric acid are present in sufficiont quantities
to form & portective £ila of lead sulphate and phosphate) tho presence of mile
0 phuric acid boing protatly more critical than that of phosphoric asid, Although
all throe typos of stainless stocl sppear adout equal to each othor in the ahort
p torm tcsts recorded above, txperionce has shown that AISI type J15 4s to be pre=
forrod to AISI typo M7 for genoral corrosion rosistance and that AISI type 208
should bo usod whenever welding must bo carried out in the fisld,

Expericrice has showm that acid proof brick laid directly on mild steead
13 not satiafactsry since loars invarishly dsvelop 4n the brick work and result
in corrosicn of the stools The problem was solved Ly wsing an izpervicus lining
of load botwoon tho brick and stoels

Ropalr work on lead is casily accomplishod in the fio0ld, but is usuvally
nocossAry only in thoss locations whore toznporature is h:h and croep because
a factor, guch a3 in tho first stage filtcrs,

T COMLUSION

Production of phosphorie acid and phosphate fertilisers by The Console
1datod Fininz & Seoltirg Conrary of Canada, Ltd,, Trall, B, C., cumonced in
1931, Tho imxtus o this dovilopmont was givon fn tho late 1520's by tho nood
to recover rulphur dloxidn, a by-;roluct of the reasting and owltin: ¢poralions
o7 luad and ginc, To avoidpe:zillo dasago to aTicultural arcas adjacont to
the dntornstional boundary, tho dacision was Bilo to bulld cxtonsive contact
suloturic aclid plants and gulphur recovery units csfable of absording and fixing
thy sulpour cloxido gasces AV tho sane tinu plants ospableo of utilising the

e sulphuric acid for the production of fortiliscrs wore constructed,
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3Chexical Enginoering® marstine reports that Polis consuxption has ine
croased stoadlly from about 1/2 millicn tors in 191) to moro than 2,1 million
tons in 19,9 ami ths cepscity of plants maxing high concontiation suporpiosphate
fertiliser 1 continuing W grov significantly,

In tho equipmsud 4n thess installstions used for handling either enlpizipe
1d, sulptee dierilde or pharpheric scid losd was ehoscn on & compotitive
a8 & proctical msterial for protoction against corrosivo atilack, Its use
superphioeriate fortilizer industry ¢f which phosphoris acid axmfacture
intopral pert will uadoubtedly oontinuo to parallel the stoaly incrcase
dxmand {or fertilisers, ;
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Additional dotails of tho production of phosphoric acid are deseribed !
in a papcr by Jamos Atwell ontitled YPhosphate Processes at frall, B C,° 4n
the July, 1949, issus of ®Incustrial and Engincoring Chomistry.®

Thy corrosion rato dita given above {8 basod on & private coswmunication
with Tho Rcsoarch and Dovalopmont Divieion of The Consalidated Mining and Snelte
ing Compay of Canads, Ltd, Censtyuction dotalls ware obtainod through tho
eooperation of the adovo compary and Tho Dorr Compuy, Stamford, Comne

The reaction of 1oad with phorphoric acid is doscribod in Chomicad
e Ballotin Yo, S, & reprint froa SChomical Enginecring.®
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