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The use of stainless steel= and allays in
" the manufaghure of wet process phosphoric acid

. By J. Roubinet,

{Société Péchiney-Saint-
Gobein, France)

This papex is not inteﬁded to provide a thegretical
and complete account of the phenomenon of corrosion of
gtainless steels by wet process phosphoric acid.

Previous workers have published excellent accounts
of the subject and we have found it very valuable to
refer to them, in particular to the work of J.d. Porter
and G.C, Lowrison, presented to this association in 1953.

We propose, much more simply, to discuss the problems
. which faced our company concerning the choice and appli-
cétinn of metals to be used in our phosphoric acid plants.
We shall thus describe the difficulties we have encountexed,
the research we have carried out and the practical solutiens
we have arrived at, as well as the results of their industrial
application.

We do not pretend that the allays of varying composition
that we have chosen are the mpost resistant to porrosion, but
we believe that they are the ones whose use in France is the
most sconomical., In particular, we know that Dthérléllﬂys
exist {(especially alloys having a high content of Nickel-
Molybdenum) whose resistance is probably better, but their
cogst price is, at this particular time, too high in Franca
to allow them to he used in place of legss noble metals,

The frinciple. of the.Prodiction of Phosphoric Aeid

Let us recall briefly that phosphoric acid produced by

a wet proceses is obtained by the action of sulphuxic acid on

phosphate roek. The slurry so obtained is- filtered in order
tﬁfbbtain‘pﬁmgpﬁbrid‘Scid as clear as possible.

" Unfortutiatsly, the natural phosphate rocks are not pure

products, THey dentain a certaim number of impurities, among
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which we may 'mention fluorine, silica, chlorine and some ﬁetals.
In the first stage of manufacturé;'a slurry is obtained
tnntaiﬁing'mainly gypsum and‘ph05phuriﬁ a:id,‘huf alsp surplus
sulphuric acid, and fluorine in fhe form of hydrmfﬁunri: aﬁid
and hydrofluerpsilicic acid and =ometimes hydrnchiuri: acid.
After filtration and elimination of the gypsum, a phosphoric
gcid is obtaimed still Eﬂntaining sulphuric, hyﬁrnflupric and
hydrofluorpsilicic acids, | o
Moreaver, we should recsll that tha reaction iascﬁrried out
at a temperature ranging from 75 to 80° C.
An average composition for the acid so made would he:
0. - 30 to 32% '
- 1.5 to 2.5%
- 1.5 to 2.5%

The materials used in the preparation must thersfore be
refistant to phosphoric acid, sulphuric acid and acide derived
from fluorine, and above all to-a mixture of sll these acids at
BDUC, ‘Tt iz worth mentioning tﬁat very often tha\miktgre of
several of these acids is more reactive than the constituents used
separafaly.

It cen therefore readily be understood that corrosion of a

stainless steel by phosphoric acid will be strengly influsnced by:

1} the nature gf the Dhnanhate rogck: the amount of acids derived

from fluorine will depend on the content of fluorine, silica,

mlumina, and metallic salts im the phosphate :uck;- Moreover, the

combination of :Ertainlnf these substances forms producis whicH have
"~ a tendency to deposit as a hard crust on

the metallic parts and thus to protect them from the.

corrnsive action of the acid, |

2) the way in which the attack of the phosphate is carried nut‘and,

more particularly, the temperature and strength of the sulphurip
acid,

Choice of s Stainless Steel

Taking into consideration the preceding facts and information
obtained from the litersture; one must chdoss a corrosion-resistant

metal ecrording te the conditions under which it will be used,
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The fizst -criterion will be ghemical analysig of thisa
steel fchiefly its content of chromium, nickel; molybdenuym,
coppet and carbon),.. - |

Mowever, we must poirnt out: that our experience has led
us to temper the judgment that we might make on a steel
as'a result of mere’exemination of its analysis. It guite
often happens that alloys of very similer composition show
vary different behaviour in terms of :nrfnsibn.

We think that these differemees of behavisur can be
attributed to several causes, among which we can mentiont
- the presence in very small amounts of certain metals, in
combination with other constitusnts of the ailny. “Thus, it
seems to us that the presence of cupper‘in“cmmbinatidn:with
mnlybdenum greatly increases the raalﬁtan:e of a cteel,

- the thermal and metallurgical treatmsnt that these staels
undergo at the factory, These treatments play a great part
in relation to inferﬁrystalline cnrrnsipn,mgﬁ;numbur'u?
workers have already been interested im thig: subject and
excelient studies esxist on the Furmatlnn uf the sigma

phase at tamperatures ranging from 300 to goo® L, its
affect on intercryatalline-cur:usiqn and the methods of
alleviating this formatian, .

Luriciuently, wa believe that one- should not only
choose a stainless steel belonging to & well establiched
group, th also one prnyided by 8 wsll known supplier.

This 'is abselutely essential if ane wishes ta be practically
certain of the result one will obtain,

wnr\klﬂf"’iﬂf‘ the chosen metal

After having chosen with the- grnatest care the mstal
ta be used, it must then be worked: moulding, welding, mte.
' In this second stage also one runs up against a certain
number of difficulties and it is necessary to proceed with
very qreat care, .

Uuring’the mﬁdlding-ﬁne:mustfavnid anything that might
cregte internal tensinﬁéwffdldingfat sharp angles, too seyvers

compression, ete,}., It -is generally the simultariwous effect
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of internal stresses and of the above mentioned 51gma phase which:
leads to 1ntarcrystall;ne cracks, ‘ . |

Finally, the welding is very aften the begiﬁninga qf,incurable-
deteriaration. A shest metal which is to be ﬁ&lded must‘bé‘chnsenh
with great‘cafs. - In particular, alloys of low earben content ace
prefarablé. The;prasancé nf.:ertain additivea,-such‘as titanium . .
and niobium (in stabilised steels) prapertional in amount. to the
carbon, can improve the weldabmllty of .the shect.

The welding rod (electrode) should be gpecially chosen: jts.
composition should be very close to that uf the metal to be welded
and its contert of carbon should be lmss or at the most equal
to that of the sheet metel in order to EVDld @ cancentration of .
carbon in the wktal close to the weld (thiz concentration is
always reflected as @ loss of resistance to corrosion). As a’
result, if the technique of welding in an inert atmosphers is
used, one must cut tha welding rod from the same sheet as the piece
to be welded, If one'i= satisfied with ordinary electricsl welding -
one must choose the type of slectrode recommended by the Dunstructu;.‘

Moreover, ene must aveid overheating the pizce to be welded

{creation of sigma phase and strasses). For that reason, one must
whrk at the winimum intensity and ‘imtermittently, that is'tn say
by very short strokes diametrically opposed to the pisce, ' One

should note that a special manual skill is required snd the |
training of a good welder is very difficult to achieve, It should:
also he-nﬁted that certain suthors recommeand that the part immediately
behind the weld should be guenched by a jet of water following the
electrode, Personally, we have never used this method, the oper-
ation of wHich semme to U8 to be a delicats prncedurg; .

Finally, one must aveid oxidation af the metal, aither by
working in an inert atmosphere (argen, for example) or using
specially coated elactrodes, -

Process used for testing a . metal

All thesme consideratiens have led us to believe that one
- ghould carry out a series of tests te justify the choice of one
steel, rather than ancther, for any particular use, In order. to
limit the very considerable costs mhich'ara'invqlued-in'friélé on

an industrisl scale, we operate in threes stages,
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(a) Laborater trla 5 . ‘
. Wc have at aur dlsﬁusal a certain numbar uf metal aamples '
for testxng and of - 5nme nthqr metals which ars well knawn and
which we use as standards, P :'l S

These various samplas are plunged 1ntu a phuaphurlc acid
bath of determined concentration and temperatura.

They are then regularly wpighed and one :aﬁ thus follow
the loss of weight over a period of time, and conseguently the
loss of thickness, These first trials lead to the elimination
of materials which definitely do not measure up to the re-
gquired gualities,

Mureover, being alwaya cmmphfativn‘ they allow.a relative
classification to be made thWEEn thr different materials. '

(b} Trials on samples in the fa:torv

‘Having preoved satisfactory in the léboratury'tusts under
well controlled static conditiens, the sample is then immersed
in a flow of Elurry or acid at the factory. |

‘This trial confirms or invalidates the good performance
of this material under more difficult conditions: the constant
renewal and varying quality of the currnsivalpraducts.

(¢) Industrial trials

"If the two preceding tests give positive results, one
'than prucaeds to carry out industrial tests by constructing
an apparstus (of as small a size as possible) with this metal.
It is put into safvice and itE‘pErfnrman:E is followaed
very closely., It is Dniy aftar these last tests that one can
feel confident of a reasconable chance of success in chnusing a’
particular alloy (and & particular supplier). One can then
proceed te put new equipmsnt into service.
Results of L ratory Teeis
It would be tedious to give here the results of all the
trials whicH have been undertaken by'nur_rpsearch laEuratury;
We shall only present the interesting results of materials
in current production: - the production of aeid, of 32 and 50%
PEDS’ ‘with a seriez of slloys chosen in the standard ranges
available in France.

Finally, in order to make the results as comparable as
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possible with one another, we shall giyé only the results of trials

im which Moroceo acid at 75 to 80° C was used.

The materials tested can be classified inte 5 broad categeries:

(a) The "20: 25: 4" series (alse called alloy "207),

camprising the following samples:

Er‘

Ni
Mn

Cu

51
Mn

Notes

{b)}

Cr
Ni
Mo

Cu

(e)

Cr

E
Mo

AL

20

25

4.5

g.0z

1.5 to
1.8

1.2

A2, A3 and

Az A3 Ad. A
20 20 20 20
25 28 24 26
4.5 4.5 ' 3 3
0.04 . 0,03  0.05 0.08
15 traces 2 2
- 1 - 2
- 1 - 2

A5 and only used for castings.

The 3%, 13, Mo, low carbon series compRising:

0.03

The 18.13. Mo.

B2 B3 Ba -

Cl

17

12
2.3
0.08

17.5 17/18 18

13 13/14 10
2.5/3 2,5/3 2,2
D.ﬁa 0.03 G.02

series

Eg‘

15

20
4.5
o.0o8




T

"‘”{fqi ;astinga‘uply)

c{d) Alloys of high.chr

b nz  p3 D it
Cr w28 24,5 .. 24 22
T v 0.8 0,43 p.10 - 0.7
si ¢ 0.8 .- 1 1.12. '
Mn g7 - 0.2 0,66
Cu | 0.1 0 0.13 D 1
Ni 2.2 1.5/2 - 3.53 5 5

Mo 2,3 1.5/2. 0,800 1 D

‘E} Alloys of high nickel content

comprising:

E1 E2 F3 E4
NE 53 52 40 30
Cr 15 23 21 15
Mo - ae 4 3 7
C D.15 0.15 0.05 0.08

Cu 1] 4 . 1.75 -

In prder to make our procedure gquite clear we guote
below in detail a trisl that has been carried out on samples
Al, Bl, and B2, We shall then give & rough classification of
these djifferent asllays, - '

A sample of each alloy was placed in a receptacle con-
taining ecid of 32% and another in acid of 50%. They were
then all placed in a drying aven at 8n° ¢,
At the end of each week'thalssmples were washed, dried,
weighed and replaced; the leoss of weight was indicated on
‘the appended graphs. = -

In tHis way & -classifieation becnmes-distinctly“apparent;'

The weight losses on a yearly ccale (mm psr year) were as

Fnlluws: . :
 Sample In 32% =cid In 50% scid

AL 0.0250 0,0135

Bl h 0.0615 0.0215

B2 - 90,0750 D,0350
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When considering the results qhtaihnd:frum seversl trials, it
can be gBen:
- that this classification is valid in al) cases:
- that the amount of loss of thicknmss varies with the trials ;
(for example, for sampia-Al‘ualuas are obtained between 0,0100
i 'hind D{Dd?slmm per year, the avarége being 0.0270 mm per year).
These‘differEn:és‘can be attributed to slight diffarences of
cqmpusitinh in the acids used anﬂ,tpurhaps, also to slight
diffﬁrancea uf‘tﬁmparatura, ' ‘ |
We are tharefuia‘ preésnting below the average of several
trials, One must remember when reading the table:
~ that the classification in relative values is valid (comparative
trials);
- that the attributed values are only the averages of irials and
can vary according to the reaction conditions;

~ that, moreover, we are not operating under industrial conditions.

Clssgification in agﬁ acids;

Sample ‘ . Lo=s of thickness

in. mm/yesr

- A3 . . 0.0145
Dz U.DEAD

S \ AZ . 10,0245
Excellent AL ‘ U.DE?D
D3 : | 0.,0350

B3 0.0380
D1 - ‘ 0.0390

| £y 0,045
Yery good Bl S 0,051
B4 S 0.060

Good Be | ' DfDED
Cl 0.065

D4 ' 0.069
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Sample ‘ Loss of thickness
" in mm/year
Ad 0.10%9
Cz2 5 0.150
P
—ao=z AG 0.290
El 0.350
E2 : 0,525
V er yi . E4 0.970

loadedusalep 1.330

L
'

One can note that the metals of the first category (20:25:4)
are in general excellent, except for A4 and A5 (This illustrates
what we said earlier, i.e, that metals of very szimilar formulas
can have very different behaviout).

It would be from the first category that we should prefer
to choose matsrials to be placed in direct contact with the
slurry in the reactiwon medium, particularly for moving parts.

Materials of the second category (18.8 Mp. — low carbon)
are classified == very good. They c¢an be used for equipment
in comtact with the slurry outside the reaction medium.

Metal Cl inm the third category car be used for equipment
in contact with acid (filter pans, tanks etc....).

Metals of the fifth category (spart from E3, the price
of which is very high anyway) are to be avoided,

Among those of high chromium content, certain onges are
well placed, such as D1, D2, D3 and, taking into consideration
their resistance tp sbrasion, can be used in difficult con-
ditions {for the hydraulic parts of slurxy pumps for example).
Nevertheleéss, their main shoricoming is that they are brittle
and difficult te machine,

Other metals of this category, howsver, should be asvoided,

such as D4, and even rejected, such as D&,
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Elaasifi:atggn:;nﬁEU%‘acid

Sample : Loss of thickness
-  in_mm/year
’ AL | 0.0150
B4 0,0210
Excellent Bl _ 0.0200
AZ 0.0230
N ’ D3 o ' B.0265
BZ ERVRA s A £)c 5 A
. ) ‘E3 DnD4GDI
Lt=y dood 2 ~ D,0460
Bomdes e  o,o630
l ine ‘ . : T o

Samples A3, A4, AS, B3, DI, D2, D4, D5, Ei, €2, E4 have not
as yet been given trials in 50% acid, the problem of th&if“ps&
having ndfiyét“beéﬁ-raised.

Nevertheless,’ one can note;

- that the variation between different trials was very much more
limited than with 32% ‘acid {ps&thaps this is due to the fact that
fluorine disappears almost completely during the concenttation):

- that the ‘average-losses are sialler, ih general,’ than in 32% -
acid - probably for the same reasan,

Of eourse, these results are mot velid for acid in the course
of concentration, By reason of the important release of fluorfine
which oeceurs during this process.

Influence of various other factors

Another series of lsboratory tests has been undertskiniin order
to measure the influence of other factors on the corrosion of & -
moving part in the reaction slurry. '

Unfortunately, as the opersting conditions' for these tests-
were very difficult their number is necessarily limited, It is
therefore difficult for us to give them at the moment with certainty.

We shall thus restrict ourselves to noting certain trends,
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{a)  influepnce of rate of UDBratinn ih g given reactmr'

Fnr a glvan volume, the graater the rate of operation
(measurmd ss the. throughput of phnsphata rmck for example),
‘the greater the relesses-gf- flunrlne pruducta, Ve noticﬁ
"51mllarly durimg the trials that corrasion is more SsrloUEa‘
. For example, one finds the loss is 20% greater if the. rate
of operation is 33% highex.

(b) 4influence of Lemperature;

Thig smems to he very much more iﬁpDItant: above 80° C

the lass of thickness iﬁcraasné‘very'répidly with tsmparature;

(c) "influencs nf fhe'naturc af“thc pHﬁsphate
| Certain. phusphatss, such as "Christmes Island” or -

“Fnaknrlte .are vary much less cprrosive than Moroceo TJ, for.
Bxample (appruxmmately 5 times less).

On the other hand, Togo, Taiba, Pabble 75 and Morocco
75 seem to heve rates of corrosion of the same order.

This is ‘only valid for clean, uncrusted metals, It
is certain that some of these phusPhétas (Morocco' for example)
haveia grester tendency to produce scalimg than others., In |
this case, the ;hsults can‘prnbahly‘he‘mndifiad fqr‘the parts
which h=come masily en:rusted and which érﬁ therefore naturaliy
protected, | '

" Industrial Results

The first plant, using the UEH S5T-GOBAIN process, which
was bullt at our factory at Grand Quevilly, in 1956, was watched
veEry clnsely and has served as a basis for our industrisl
ltrials, The lessons we have learned from this are as follows:
- the agitators are im .alduy . Al. They have not been changed |
‘sin:e installation, which makes T years of use, without
apparent corrosion. Only the =nds of the paddles have been
changed in order to reduce mechanical Qaar.

-~ the eguipment in contact with the PED glurry in the reacstion’
tank (slurry conducting tank - slurry distribution tank) are
made pf alloy B?, as are certain pieces of stationary equip-
ment inside the reaction tank (fleat guide =nd float level

indicater), Their minimom life is about 2 to 3 years.
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~ equipment in tbntaéf with the écid'(cnﬁdu:ting'tanks.; filter"
pans) is made Df”allny Cl. Certain of these have bsen in place
zince their Drlglﬂﬂl 1n8tallat10n. ‘Dthers have just been chaﬁged
(life fram & to 7 yaars)

The hydraullc parts af certaln slurry pumps are cnmpﬂsed uf
alleny D1, Their chEmlcal behaviour is Ex:ellent and their raslet~
ance to abrasion means that theix llfe ig dDuhlEd in relatlnn to

the =zame p;ecer of equlpmant made of allny AL, o

It should be nDtEd huwever that this unlt har almust always
been xrun om Morocewn 75 (exEEpt for certaln trlals wlth other phos-~
phates) and that the average prmductlmn cnncentratlnn was 30% PEDE
At the end of these edcuu;aglhg trials w1th allny Bl, we made
an agitator out of this Ellﬁy in'Dhé of our Fa:tmries.‘ Unfortunetely,
it is too Early tD be able to say that this is a satmsfactnry
solution, althnugh the first lndlcatlnns are favourable,
Conclusiongs

From 81l our Dbssrvatluns we have drawn EBItEln conclusions
which we have presented to you 1n the course uf thls paper and whlch
can be summarlsed as follows:- ‘ .
(@) It is p0551ble to find alloys aufflclently resistant to corro-
sion, bUt 1t is absolutely essential to carry out prellmlnary trials,
because ofi l
- dlffarencea of behaviour between allnys of the same composition,
but from d;ffernnt 5uppller5,
- dlfferences 1nlraw materiasls
- differencEBHiﬁ the conditions of feactinn, ete. .
(b} The use of these alloys is very tricky and iﬁflueﬁcas fheir
nerformance, It is théfefnre‘necassaxy to tréin a SpEEiBliEBd‘

staff,
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DISCUSSION -

Mr. Ph., MORAILLEN (France) + “(presenting the papef

-on bshalf uf.Mr.‘RDUﬁINkT) Y HThé‘cnrrdEiun‘uf materials,
pafticularly metals, uséd for the construction pf plant For
the manufacture of wet process sulphuric acid .has elieady
been the subject of severs} publicetions. In his paper,
Mr. Roubinet has merely wished to inform the members .of
I.SQM.A, of the.experience acquired in this field by the
, Féchihéy—ﬁaint-ﬁnbain Euﬁpény in the ceurse of itz laong
industrial practice. According to the.ﬁﬁre ar less
rigorous working dnnditiéns to which the apparatus is
sub jected, ane shDuld use e;thar a BtalnlESS steel or an
‘mlloy with a more or less hlgh content of non- Ferrnus
metals’ and which is, in consequence, more or less costly.
‘Eertain alleys, with a composition comprising 20% chrome,
25% nlEkEl 4,5% molybdenum and from 1 to 2% of caopper, .
usually have an excellent r5515tance to corro=ion under
all conditions normally. sncountered. We use them, in
partlcular, for the construction of the blungers in =

-single reaction tank. Certain cast chrome alloys, with

s chrome content of about 28 to 30%, have a particilarly
good resistance to abrasion, and we therefore use them
for the construction of our Slurry pumps. Stainless
jétaelé of the 316 type usually have an adequate rééiétan:a‘
outside the rea:tinh tank proper. They ere particularly
‘ suifahie for the construction of filters and acid pumps.
 LuQ4ca;bun'varietia5 are preferable, although we have had
an excellent experisnce with a filter, the pans of which
are constructed of ordinary 316 stainless steel with a
normal carbon content.

The mere chemical composition of am alley is, in |
"itself, an insufficient guide to enable one to assert that
it= hehavibuf will be satisfactury. Nmtable:diffarances'
in the corrosion resistance of materials with very similar
cump051t10n3 have been obs=erved, with varlatinns frum gne
supplier to annthar. These differences are prubahly due

to diffefent‘:nnditipna.‘-Befﬁre employing & new matsrial
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it is thersfore prudent to submit it tu‘labnratnry tastﬁij”ThEse
tests immediatelyaeliMinate certain materials. - But even if a
test gives pusitive;rasults, it can only be pranounced as satis-
factory after.gn industrial experiment of & sufficiently long
duration. , |

Whén welding stainless steels and alloys, nnE‘shbuld;take
every possible: precaution to avaoid prnaucing B c:hshge in the ‘l
nature of the metal and thus promoting corrosion.. Eleﬂtfi:":
welding under argon is;tunb@,rQCqumgnded,~ Hﬂsear;hwiﬁ £hi3.
field should be pursuad‘in nraérlfn.ﬁiscoﬁeflahd*aeuelnp‘lass
costly materials, We' should perhaps make particular mention
of the fact that we have obtained epcouraging results'with.a 
low-carbon ‘stainless steel with a compoaition of 17.5% chrome,
16% mickel and 6% mulyhdénﬁm,-which seems satisfactory for .the
comstruction of hlungers and san thus replace the.ED% Ehrumé.[
alloys which I mentioned previously.

Mz.. A, H, MALLER (Denmark) : In the manufacture of wet
process, phosphoric acid, stainless steels and alloys play the.. .
same role as lead does in the manufacture of Eulphuric‘a:id;Tffa'
is therefore evident that to :Hoose the most deonomical stainlésé
steel or.alloy for sach step in the‘pruductinn process is moat
important for all wet prDce$a phDSphDriC acid\prnduuerﬁt Hrj‘
Roubinet's paper outlines ths procndurﬂs.adapted‘by Hisucnmpaﬁy,.
Péchiney=St.-Gobain, to decide upon the possible use of such.
steels or alloys. [ think his method is very logical, but the
conclusion is.the same as that indicated et the I.S.M.A; TEchni:al
Conference in Cembridge, in 1353, by Porter and Lowrison, viz,
that the only reliable methad of desiding -on a materiak is to.
gry it out. , " o

I should like to put the fullnwingl‘questinns to Mry
Maraillon., Do you rely Entiraly nn your supplier's analysis'nf
the materiel, or do you check the analyses‘df,‘fbr instaﬁca,
sheets of stainless steel before you use them for some appazatus?.
in nﬁrffactnry, we ‘have had an example of the Faiiure.qf‘an
agitotor in the reaction vessel which seems to be due. tu the
delivery of @ material other than thatlépeﬁifiéd;

" Referring to p.S. item {c) Industrisl Trislsy:I potice
that you put a small apparatus into serviee. In a casze iike this,

where the material to be tested is in contact with other metals, it
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would be interesting if yuu cuuld say whether any‘p:E:éutignsﬁ‘
are takem to insulate the new material Eléct:ica;ly fruﬁ other
parts.' Furthermore, hnw ldng dn you test the material in this
way 'before passlng judgment on it 7

On p.8 you meke a classification of various steels in
32% acid based on the calculated average loss nf thlckneaa, in
mm/yr.‘ I= it nnt also necessary to mention the tendency to
pitting of the different materials 7 You mention that the
waldability of the stainlesé steels can be improved hy stabi-
lising with titanium. However, titanium is not mentioned in
.tha analyses of the‘differaﬁt steals quoted. 1 take this as
s sign that you have a very good weldiﬁg technique, lDa ynu‘
weld exelusively inm en inert atmosphere ¥ It is obvious that
much depends on the technique used and on the weldar's‘ |
ability. o .

My last questinﬁ is with Tefersnca to p.1l, item (e),
Influénca of the Nature of the Phosphate. Have you made any
1exparimants with Kola Epétitéi? If so;‘where would you put
it in the rank of phosphates, with respect to corrosivensss?
Have you tried to relste the corrosiveness of a phosphdte to
the combined content of Flunrlne and chlnrlna 2

Mz, MORAJLLON : wlth ragard tn the quaEtan relating

to the verification of the materials in the plant supplied hy
the cnnstru:tnrs, we have also nbserved certain cases of plant
corrosion which was ‘due to the’ fact that the constructor hsd
not used the blend of stalnlass-steel or allny which he had
“épecified. In a case like this, it is unfurtunateiy e
possible, in practice, to verify what material is a:tually
used by the cnnstructur at the moment when the plant iz manu-
factured. One is reduced to taking a sample on recsipt of
the spparastus - if one has the time to do so - and fn
cheukihg its composition, but by that time it is mlready too
late, because, if it was defective, the apparatga‘wnuld‘have
to be completely re-manufactured. The gnly thinq which can
pe checked is the stainless steel sheeting which is supplied

to the‘Fattnry for maintenance purposes or for the manufacture
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of smsll apparatus which is donme by the fertiliser producer
himself, Bbviously, one caarmob intervens at the constructor’s
factoroy,

. The.second .question related to the need to. insulate a new
materisl electrically, wﬁere it econstitutes only a small part
of an.existing apparatus. The problem of contact, with a
different matezisl can arise, and hence the possibility of
coxropsian of am electrical nature. This.nbuidusly‘depanﬁs‘nn
circumstances: from.the theoretical point of view, it would he
preferable to insylate the two materials ele:trically,,but 1
do not think that this would be very practical. In any case,
if a corrosion is observed near the junction - which may be -
rither welded or riveted - there is no need to take account of
it: it i= only the corraosion of the external parts which counts.
Our experience inrcludes the welding of stainless: steels of ex-
tremely different compositions, and we have never‘nhser#ed any
perticular -corrosion due to this difference in composition,

'The third.qgestiun related to pitting which might pessibly
bz observed. with cerctain steels or alloys. Obviously, the mere
indication of loss of weight is lm:rl: sufficient. If pitting is
observed, one would at lesst tend .to suspect the material, .and
it is prnhahly caused by defects din the humugenalty uf tha
product, It .would be prudent to reject it, _

"The: fourth question concerned the stabilisetion of stain-
lees steel by means of titanium., This stabiiisatinn is.cérried
mut in'the‘na5e,DF‘stainlesa steels with a relatively high. carbon
content, of the order of 0.007 to 0.01%. In general, the
titanium content is sbout 3 times the carbon content, T do not
think it ig put into low-carbon.steels. With regard tpéweiﬁiﬁg; .
we prefer to use an inert atmgsphere, fnr‘examble,;undaE afgnn;
each time it is possible to do =a. o

The final guestion concerned the use of Knla‘phusphaté.
We.canstructed a plant for another company to Dparata our pruceés
inhermany, using. Knla phosphate. gxelusively.,  No currualnn
difficulties -have heen chserved. We must therefors comsider that
this.mhmsphateldnes‘ndt;praaant:any:cqrrﬁsimn-prnblems..w

h .
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With regard to the.fluqriné content in phosphate rock,
as =1l the'pHnsphates in gemeral use have very similar fluorine
contents, it is not possible to correlate fluorine content
with corrosison. As far as the chlurina content is congerned,
1 can only say that in one of our factories the watar'wé use
for the manufacture of phosphoric a;id’:nntains 3 grams per
litre of sodium chloride, end this has raised no particular
problem @ ‘nulmure corrosion has been observed here than in
.our other factories wHich use a chlorine-free water. However,
we have no .industrial experiesnce of Ehoéghatgs'rich in

chlorine.:



