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™o nxmfeacture of phoophoric acid (s an (ntogral pary of the yrolrsilen
of phoephato fortilizcras, Hamufecturing phospherie acid frea phosahits X
involvas corrosivo conditions which aro best ot throusih the uel ¢f lowd Frotecte
od euimront, Cocparativy corrosion dats on lead and covaral (Uypes of stiinleza

stcol indicatod thzt lced 43 & most practical matericl o ure in szing
equipzunt duo both Yo 1ts sxcollent ocorrosion rosistance and tho fact that it
, i3 econoaical to install end maintaln,
! 2, Locatron

Fhosphsto Flant, The Consolidatod Hining and Smulting Compxy of Conada,
1t4,, Tradl, B, Co

3, PROCYSS

Q

to rock &8 mincd is crushod and voteground in podtle mills in

the pres=nes of phosphorie acld, Tho mill discharpe tegnther with ¢ry, fine
ground phocphstao rock 1s rexetcd dn five agitator: 4n scrlos, Su.lpturie oild .
is fod 0 thy last tvo gpitotors, Slumy is recirculitid froa thie bwo wita-
tors to thu hoad of tho circuit. Conditicas of tempcraturc, froe eulphuric ecid
and phosphorus pontorisds (phospharic acid) ere carsfully controllsd in thw agle
tator to preduce readtly f4lturavlo gpem (G5 2 H0)e AMWr the mpxcs

13 f1ltercd off, repulping, agitation ind filtralion follow 4 t1d succotaive
st3g:s with counturecurrcat wishing of grpeua on th: filtere Productizn acid
evurages 32 to 33 porcont prosphorus pontexisdo (about LS parcent paospivrie ociz)
and washod pown comtaing zsbout 1 purecot picspiorus pontosido, o flcy diagran
of tho proccss cccoapanios this otine
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be COX.TROCTION PETLILS

st B &

Tho Phosphateo Pleat wrs doolumd by v Drer Coz
N. Y., tha patunioo of Wwose proccascss Consdiusi’lon
in vnich load §s usod are indlcatod balew,
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CRBXICAL BULLETIN W), 36 -2e Soptamber 15, 1550
@ A, Rooction Aritators and Alr Coslors

! ALl azitators of the first stase eircult consist of tanks spproxinmately
12 ft. 6 4in, in dimoter by 11 ft. {n heiznt censtructed oither of wood lined
with 10<b, bard ehest lcad (5 to 6 percent antimcry) and Ouro brick, or 10-1b,
hard lead, brock linsd, with e suppertirg sikcleton of steel bands on thw outeide,s
) The covors aro ) in, wood dacicinge The agitators are interconnectad st the top

i by hard lead leuniers and vach is equirrad with AT trpe 315 stairless stocd

H shalt and propeller driven throush "tex? pullers, Two &lr cocling baxes Canw
structod of hoavy herd losd plate are saimorged under sovwral inches of slurry

! in oach of the latior throe agitators of the first stage circuit, ALr is tlowm
; into theso boxss and Lwrouch the slwry to control tho tespsrature of the slusyy
i Yy evaporation coelinge

Socond and third stage reaction agitators are of similar sise and oone
struction a5 thn Topulp agitstorse

B Repulp Agttaters

Tho repulp agitators sofve to mix the gypeum cake with filtrate phosphorio
acid to prozuce a pulp which can be readily puzpod into tho agitatlers of the
socond of third staco resction circuita. Rotaniion time {» sprroaxisately 20 xin,

3o Tnits are 12 £, 8 4o, in dimetor By 11 ft. Righ of woed stave construction
1inod with hard load shoot and Daro ecid proof brick, 4Agitation 4s provided
a 20 h,pe 2otor with stainless stocl agitator shaft &nd propollers similar

the oquipount used in the ruaction aZitater, The mulp froa the first stage

p agitator avarages 33 parcont solids bty woight, 20 porcent phosphoric acid
and 2,5 percont sulphuric acid, ¥hile that from thw second stage unit anrages
37 percent #ollds vith the acld &n the pulp contalning oS porcont phosphorus

portoxide and 2,5 percunt pelplmris aokd.
C. Tltor

Slurry 48 cerriod to tho filters bty gravity in hwd load, Duro brick-
1inod dsuncers fittod with hard lead lsundor coverse Filtration of the first
stage slurry (LS poresnt gypsun, phocphoric and sulptmuric acids and flucsillicates)
43 dona 4n two 12 x 12 ft, Torrco vacuim flltrs in parallels The filter enclis
o of 211d stel 1inod with 20ulb, bard lead both on btarrel end ends, Tho panels,
tcnty {n numixr, we dividod from oach othor by hard lead bars placcd longitudine
ally ani burned to tho shect losd lining on the shclle Ports fer raovil of file
trato and nir aro cut in tho tottos axt at the cent.r of cach pancl, Production
acia (32 to 3) prreant phosphorus pcntoxido§ draing out of the joris throu:h 2-4n,
hard load pipos runnlnn longitudinally on the ocutside of tho shcll around the
digcharze ond of thy f4ltcr ant 4n% the hoad vilwo, Cralnags of azid froa the
hoad valvo §5 throuch & rubber hoso into a f11irsss recolver, thonco through
baromntrie lers of hard lerd pipn into pop muaps situated bolov the filter,

The filter Larrols are scparated ty lorgitudinal lead dars bondod tirough Uw
shoot lead lining and gtoel filter shrlle
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Socond ata:u filtration 4p eccomnliched {n twn pirnlarly constructod i
' 12 x 12-ft, .crreo vacuua filt-ra in parallol whilo thimt stayy filtration s
6 done 1n thros 10 X 8=f%y Lorreo vacumm filtors, also of siallar construation,




O

o Ry RN - aiT AT S

LIAQQCH]

s tem CEDTCAL PTILIZTIN MO, 3 - -t - w ) w —— - — Bophenber 15 § 2950 — - e

De Acid Bo=-e, Piping ard Storsse Tanks

scid flowe from the brrzwiric legs of the filters 4nto hard lead seal
boxes &t i3 prowd to vood stove leadelined storese tanis by cortrifuesl pups
ocnatructsd ef AIST trpe 316 etzinlecs stoels ALl acid lires sre of hard lead
(S to 6 perc: st antiniry) flaned every 10 £2, Dischergo linss from the ALY
e 316 gratsless ptecl pouis hendliing first stafe slurry consist of Gdne
diezvtor herd lead pipe lian .4 svery 10 £t, and 1inod throughout with medlim
hard rubbir 14ning, a retnor unigue combination exployed to red.ce erosien
froa tix slurry. All woodoa storage tanxs are lined with hard lead ghest,

B, Qther Equiwecnt

Proinioric acid (20 porcent Py ) 4s sessured ty & Fovard bucket-type
foodor which ¢onziste of & hard load Jiihed steocl tank containing 8 cast herd
load trucion and cast hard lepd bucketa, This acid and § percsat sulpiarie
acid flow o & hard lead lincd fluorine strippor stwro &ir 4s blown into the
mixture to svolve fluorine gas which 18 then oxhausted L0 & roce~ory unite

Production phosphoric acid (32 0o 33 percent P 85:) 1s evaporsted to &
concontraticn cf 36 porcent PGk for food to tho mou.g phosphate fertliser
section of the plant, Ssonson Lvaporators of the low stes= prossure herdzontal
tudo typo aro usoda THe:3 are ccrnstiucted of cast hard lead sections bolted
toguther ond oquipped with 196 Xarbato (grazMte bonded by plastic) stem tudbes,
Evaporators are not shom on Vi flov diagras.

S, COROSIVES WNLED

Rard loal (S t0 6 pereoent antimony) succossfully handles the following
corrogives encountercd 8t various stagoes in thy manufacture of phosphoric acid
ty the Jorres Procoss,

8s Phoscheric acld « contalning up to 36 porcont P O§ vhich roughly
correspinis 10 a DU poro..t censentraticn of phosphorie .cis H,POL)s  (Lend
Bay bo tsod vith all concontratisn of Py up to 8C percont balow 200° ¢
(392° 1).) A typical analysis of productica phosphoric acids

]
:g;' 3340 poreont
» ST 2.0 porcent
Fluarine ;.0 purcant
iavie o3 porcent
B0 balance

be lxed arids » corrosion rate data for mixod acids aro given in the
table undor 3 cllon Ge  The mixod scids in mcst casos consisted of & slurry
centatning an avorags of 338 porcont solids by woight, largoly calciun zulphate
WS) crystals, Tho slurry also containg both dizsolved and undissclved
uosilicates,

by VIRrOMINR

Throurh tho couri 1y of Tho Coneslidatod (Mning & Sacliing Comprry of
Canaty, Ltd,, wo aro allo tn Includs a ejocially propared report of coanarative
data on the corroalon Posiatancs of lead end other aaterialy in their phuephate
plant operationns T foilawing corrosion rales werv detormined Wy uxposing
corropica spools in acid seotion solutions,
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CHIMICAL BULLETIN WO, 3 ke Soptamber 15, 1950
o Gorrosion Rete Deta

Conditions of Exposure Carrenion Rats, in, For Yeur
Seoe PO ES0, Texp, Tiae, Mind Lead  Saft load  Stadrless Stesl
: tio0 b N xné xns
s NS s T 3 M.oain W, 0sn 00 0005 G000
» 28 08 60° 33 WM. Oaln W, Oxfa OO0 (0XA (0L
¢ 12d58 235 60° 32 W, o0ata WM. Oxdn 0L 000 00
: D 308 18 6° 30 M.Odn M. 0us gen oen i
I 28 PP 65° 30 WM. O0sdn W, Oxin L0001 ,00L L0

A) PMroduction Aeid D; Third Filtrate
B) Pirst Filtrate E) Fourth Filtrate
C) Socond Filtrate

In gencral the corrosion resistance cf lead 1s excellent in sclutions
whore sulphuric acid and phosphoric acid are fwesent in sufficiont quantities
to form & portective £ila of lead sulphate and phosphate) tho presence of mile
g phuric acid boings prodatly nore eritical than that of phosphoric asid, Although
all tiree typos of stainless stocl appear about equal to each othor in the ahort
i torm tcsts recordoed above, sxpericnce has shown that AISI type J15 4s to be pre-
forrod to AISI typo M7 for prneral corrosica resistance and that AISI type A8
should bo usod whenevor welding must bo carried out in the fisld,

Expericnce has shown that acid proof brick laid directly oa mild stead
13 not satisfactsry sinco loavs inv-rishbly dzvalop 4n tho brick work and result
in corrosicn of the stoole The problom was solved Ly wsing an ixpervicus lining
of load botwoon the drick and stoels

Ropalr work on lead s casily accoeplishod in the ficld, but is usuvally
nocossary only in thoss locations whore te=porature is K:h and croep becmuse
a factor, such as 4in tho first stago filtcrs,

T COMLUSION

Procduction of phosphoric acid snd phosphabo fertilisers by The Console
3dstod Fininz & Smaltirg Compary of Cannda, Ltd,, Trail, B, C., comenced in
1931, Tho iz=petus Lo this dovilojmont was givon tn tho late 1520's by tho noed
to recover sulphur dloxidn, a by-;roluct of the rossting and ewltin: oporations
07 luad and tinc, To avoldpesritlo devago to aTicultural arcas adjacont to
the intornstional boundary, tho dacision was Bilo o bulld cxtonsive contact
suloturic acid plants and gulphur recovery units cafablo of absord>ing and fixing
thy slpour Gloxido gascts AV tho %0 tinu plants ospadble of utilising the

e sulphuric acid for the production of fortilisors wore constructed,
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3Chezical Enginoering® maretinc reports that Polc consueption has ine
croased stoadily froa about 1/2 millien tons in 1913 to moro than 2,1 million
tons in 19.9 amri ths cepecity of plants maxing high concenteation suporpiosphate
fortUiser 4 continuing to gror significantly,

In tho eqguirmsnt in thecs installations uscd for Randiing sither eulpizwe
14, sulpher dileride or pharnharic scid 1losd waa chosen on & compotitive
as & procticil msterial for protoction against corrosiw atilack, Ite use
superpiwerhate fortilizer industry of which phosphoris &cid azmfacture
intogral pert will sndoubtedly oontinuo t0 parallel the stoaly incrcaso
dmand for fertilizers,

Ad2itional dotails of tho production of phosphoric acid are doserided !
in a papcr by Jamos Atwell ontitlod "Fhosphate Processes st Trall, B C,° in
the uly, 1949, is3us of "Industrial and Bogincoring Chomistry.®

Tho corrosion rato data given abovo {8 basod on & private coswmunicstion
with Thoe Rcsoarch and Dovalopmont Divieion of The Comsclidated Mining and Snelde
ing Coopasyy of Canads, Ltd, Censtruction datalls ware obtainod through tho
coopcration of the adowve compxry and Tho Dorr Compary, Stamford, Comne

The reaction of load with phoaphoric acid is doscridod in Chomical
@ Balletin Yios S, & reprint froa SChomical Enginecring.®
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