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LEE/65/111

HIGH YIELD FLLJER FOR HIGHLY CONCENTRATED PHOSPEORIC ACID

By A.R. Macq (Union Chimique -
Chewische Bedrijven, Belglum) end
(. Heudler (Péchiney-3sint-Gobain,
France). '

The genersl trend in phosphoric acid production hes long
been almed at the direct productlon of highly concentreted acld.
The object 1 to reduce the size of the concentration plant and
the hest consumption for eny given leval of P205 production.

The development of the slngle, non-compartmented reactor has
made it possible to manufacture phosphorio acid of 36% P205 or
more and to achleve good ylelds by means of the clasalo gypaum
process, ueing various phoephate rooks.

Armed wlth thise industrlal experlence and faced with the
usual well known difficulties with filters, we decided to define
the oriteria for the ldeal filter. Thie was the aubject of a
paper presented to the ISMA Technical Conference in Wieabaden in
1961 (1). It comatituted a kind of appeal to constructors,
encouraging them to lmprove thelr egquipment.

Furthermore, during the last few years, the very rapid.
incresesa in the unit cepaclty of phosphoric acid plants has only
made the difficultles more scute. Whilst cocupled with this
problem, we oonoeived the ildea of constructing a contlnuous,
furning tables filter with a horizontel moving belt.

t the advant gvernlng thlas ica?

- The table fillter is meghanically simple and requires
oomparatively little malntenanca.

- The abaenge of pans, and thua of any tilting device,
permite a fast speed of rotatloen.

- The moving belt fulfllls two purpoaes:

1). It acte as an external side wall enclosing the
area of flltration.

' 2). By disengaglng it from the table, total
evecuation of the gypeum and oomplete washing of the
cloth can be obtained, The fixed elde wall not only
prevented washing but obliged ona to leave a alight
thickness of gypsum on the cloth (2) (3).
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- The extrapolation of such a Plece of eyuipment im easy.

How far does this filter fulfill the oriteris set forth in the

aper mentioned above?

Baper mentiongd above?

have

Photograph No.1 and figures 2 and 3 ahow how the problems
been remolved. In particular:

- The suotion box is circular and gompact. It ia attached
to the table by mesns of a flexibles aoupling. The vacuum
of 500 am of mercury is eanlly obtalned, and even exceeded.

= The speed of rotmtion im high (one revolution in lems than
1% minutes), Under these oonditiona, with s standard
thicknesas of 35 mm, a conpiderabls rate of production im
achieved (9 tons of P205/m2 x 24 hours).

- The ocontlnuous filtration surfece rermits a8 many waeshing
stages as are required by the desired concentration, and
thus marimum utilisation can be achieved.

~ The large number of cells under the filter ocloth and the
possibility of easlly adjusting the mobile partitiona

‘between the sentlons of the suction box in a vary short time

permit a very atriot eeparation of the filtrate, whatever
the product to be filtersd.

~ The rapld liquid flow, encouraged by the special deaign of
the filtrate recelver and tha Plpea connecting with the
suction box minimises thea risk of mixing the filtrates and
diluting the product tcid, even at high apeeds of rotation.

- With the exception of one part of the apparatus which
channels off the acid, the filter is entirely conatructed of
316 L stainless mtesl and nobler alloya, thus ansuring a
long working life and reduoed maintensnce.

~ The dimsengagement of the belt, freelng the tabla, enables
the dry gypsum to be exrtrected by various dynamic or static
mechanical means, and permita the washlng of the oloth.

- A mactor for drying the oloth has been designed to
eliminnte the remaining water.

In conclusion, the desired oriteria have been fulfilled ams

falthfully es could be wished.

What wpe the firmt inatellation of thim kind, and what are the
ingu!trgﬂl resultg? Co '

After a period of numercus trials on the different.

conatlituent parts of the filtar, a working prototype wae
construoted, with the following characteristica:
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- useful surface area

- %otal aurface ares

T.% m2

10 m2

It was installed 5m above the filtrate extraction pumpa, in
a productlion plant, in perelilel with other claselc filfers.
Comparability ia thersfore ilndisputable.

Since putting it into service (November, 1963), it haa
functioned normally, without interruption, fed by the alurry
prepared 1in a single tank reactor,

Operational resulis are as followe:

.+ |8pecific

Concentratlien [Froduction [produstion
No. Pho;gi:te of product |in 22 in tona z:ziigod

heid, % F205 |hours (1), PEOE/m2 x

tone P205 |24 hours
1 Moroccan 75,
ung round 27 68 10.2 © [ month

2 [ogo, unground 9 66 4,85 2 months
% [Togo, unground 33 58 8.65 |4 montha
4 [fogo, unground a5 47 7 5 monthe

(1) . In accordance with the-mode of operation of the other
filters in the plant,

¢'~*\\~ For the sake of comparison, the following are resultis
~ cbtained simultaneocusly with conventlconal filters:

~

E\} . on a,
12 m :

2travalling pan filter with & umeful surface area of

. —.with alurry No. 1,-a specific.production of 5.9 tons.F205/

m2 x. 24 houra.

-.with slurry No. 4, a sapecific production ofi4.}“tonn~P205/

m- x 24 houra.

- Thip-filter, like the prototype turning table filter, ceuses
only e slight dilution of the phosphorio acid contsined an the
slurry: +the P205 content was reduced

by 0.4% for e product acld of 5% P205

by 0‘25% N

26.5% "

b). on a cigmulnr tilting pan filter with a useful surface area

cof 12 m

- with slurry No. 1, a specific production of 5.3 tonms
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PEOS/mE*x 24 hoﬁfa,‘buf with n‘radﬁction of 2.3%'iﬁ
the-F205 centent

- with slurry No. 4, industrial operation was not
poseible, since the extracted acld wam diluted to 32/ P205.

. Theme spscific rates of production were vbtained with
unground phosphates. - They would be 20 to S50% higher if ground
phoaphates were used,- depending on the oonoentration of the acid
or the nature of the phosphate. This is oonfirmed by industrisel
results obtelned in certain of our plants. The use of ground
phosphate would, moreover, permit.a higher oonoentration of the
product aoid than 35% P205.

hat © lants have been inetslled?
~ After thls concluslve experiment, a filter with a useful
purface area of 55 m? is to be installed in: asnew plant in the
‘mame fhotory end will be put into service sarly im 1966. - Other
unite are in the courae of conmatruotlon for three e¢utside firme:
-a filter with & fllter area of 30 m2
- two filtera with a fllter area of 35 mzl

: The designed stendard range covers the following
dimensiona: , ‘

Filter No. filter surface aTeal m2 - Observationsa
1 7.3 Already in service
2 13
3 20
4 30 under construction
5 35 H it
6 v 45
7 55 " !
8 5
9 100

. Age other umen possible?

This filter wam mpeolally vonstructed for the diffiocult
.caps of phoephorie acid. It would be just am puiteble for the
r. pami~hydrate or enhydrite prooesses as for the gypsum process.
Obviously, it may also be umed for the filtration of other
products. It offers the adventage of a short retention tloe
for the solid materisl on the table.

The authora wish to point out that the experimental siudy
end industrial operation of the filter were declded upon and
carried out under the ausplces of the committee of the Technioal
. Agreement in the field of phosphoric acid, wet up. in 1943
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between the Belgian company, Unlon Chimlque - Chemimcha Bedrijven,
-and the French cowpany, Péchiney-Saint-Gobein. - Numarous
scientists and engineers in the two companies collaborated in thias
rrojent. e .

In view of the identity of the parent companies, the name of
the filter is "UCEGO",

(n speclal request to elther of the two firms, the prototype
can be seen working at the factory of Péohiney-Saint—Gobain
Engrais, at Grand-Quevilly, Seine Maritime, Prance (near Roucn),
prior to the atart-up of the 55m2 filter In the same factory.

The 81ter is patented in more than twenty countries.

of canp

1), B. Bigot and J.F. Glelly, The filtretion of phosphorio
acld liquorr different types of filters to deaml with
the increased concentration of moid produced. ISMi
‘Technical Conference, Wissbaden, 1961. ref, 1E/61/52.

2). Wm.C. Weber and G.J, Fratt, Chemistry and Technology of
Fertilizera, Edited by V. Jauchelli, AC3, 1960 - Pr.217
~ 218.

3). Wn.C. Weber and F.W. Bdwardas, Proceedings No, 67, The
Fertilimer 3ociety, 2%rd March, 1961, p.21.
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Another polnt relating to meintenanae whioh conelderably
perturbs our visitors ig the behaviour of the Tubber belt. 1
ahould like to emphasipe that this belt does no work: 1ts
purpose is simply to maintain the water-tightness of the table
for the slurry and the wash liquore. 1% does not drive the
filter. Thus the tension on this belt is relatively wonk, and
there is no reason for there to be any pronounced wear. Again,
T ean tell you that the pelt on the filter which has heen
working for nearly two years ptill appeaTs a8 N8V, T think it
wlll last for several more years.

ME. V. R. SCURR (Bosveld Xunamia, South AfTica) 1 The
guthors have demonstrated that the teble filter can achieve
p capacity epproeching twice that of a ciroular tilting pan
filter woTklng on identionl smlurries. Thia is a startling
jnorease for which 1t 1ie difficult to see & fundamental TeaBGCI.
Parheps & good deal im dus to havinr no areas of dry cakae aB
in the case of a correctly opereted tilting pan filter; but
doen not the absence of peparate pATA repult in mixing of
wash llguors bpefoTe entering the cake, thereby making true
nplug flow" of the auccesslve washes impospible 7

Tt would be interesting to know how the two types of
filter compers in respact of waphing efficlency and ultimate
dryness of the gypsudl. -

MR. ROUBINET : The reason why our fllter offere such an
incressed capacity la not, in faot, a guestlon of miracles.
A wes demonstrated by MesaTs. Bigot and Gglelly, 1t 1e almply
a question of the physical law of filtration. The rate of
filtration of & filter opke 18 practlically proportional to ita
thickness - at least for the usual cake thicknensea, for in
this cmme we may, in practlce, neglect experience gained 1in
rolation to the influence of the filter cloth. Thus, if a
filter can revolve quickly for a glven production, the qulcker
1t turne the lesa thick the calte becomaes, snd thus the more
rapid will be the speed of filtration or, in other words,
the more one will be able 4o produce on the pame filter.

Moreover, 1t is ceartain that the use of & filter with a
continuous filtration purface offers a certain advantage. AB
you remnrk, to mchisve a good wesh one muat fged in & wash
liquor only when the preceding liguor has completely diea—
ppeared from the surface of the cake. Thip means that with a
pan filter of whatever type one 1s obliged to have one
entirely dry pan baefore aach wash. In the normal case of a
three-steage wash, you therefore have three dry pans. In the
case of the continuous surface filter, sgain of whatever type,
the wash llquors are held on the Tilter between two dams. It
ip alwaye peossible to place the up-straam dam only & few centl-
netrea, eay, before tha feed-in of the following wash. Thus
we can eay thet we gain about two thirda of a pan tor each
waph. In the omee of normal filters wlth three washes, thls
implies s saving of 1% - 2 pana, l.e. aboub 10% of the
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fi1ltration area.,

Aa far amp "plug flow” 1g concerned, which is the offect we
sask to obtain, I 45 hot maeso why 1t ahoulq be different with our
filter, in view of the fret that we contain the liquid between
two dama,

Finally, with regard to the waahing efficiency and the dry-
Neas of the gypsum cake at the polnt of diucharge, I can ameyure
you that, in order to obtain valid, comparsble results for the
three filiera vhich we havae used, we have trisd to have not only
the sanme Blurry but also the mame results, i.e. the same moluble
P205 loases and the mame ultimate dryneas of the cake, The
renults are thus of the same order of magnitude for all three
filterm. The 8oluble P205 lospes aasentially depend, whatever
the process, on the concentration at which one is working and op
the phomphate uased. As far am the phosphates mentionad in
the toxt are concerned, 1.e. mainly Togo, together with
Morocoan Khouribga, the waahing efficiencies for all three
filters are higher than 99% - ®epecially with Togo phoephate
vhich producem a alurry whigh filters and washes well. With
regard to the water content of oyur £Ypaun oake at the end or the
cycle, it was about 25% with Togo phosphate ang about 30% with
Merocacan phomphata.

MR. P, Y. EDWARDS (Dorr-0iiver, U.K.) 1 Thias paper
deacribes an lntereeting development in the apeclalised fimld
of filters for phosphoric aoid - &Ypaum separation. T balieve,
however, that Dany psople like nyself will have g number of

I understand from your last reply, Mr. Roubinet, that P205
loasan during washing were the samg for all three teats run; hug
in this caps T should be interested 1f You oould tell um the
balt spsed of the travelling pan filter angd why you did not try
to run 1t faster,

MR. ROUBINET The mpeed of the travelling pan filter was
®PproXimately 4.2 m/min., whioh 1g relatively mlow. I phoulq
mantion, however, that thim apeed han besan conalderably inoreaped
in compariaor with the original apead of the filter, which was
about 3.2m/min, In any case, a 8imple caleulation would show
ue that +to achieve the 8ame result as with the filter which we
ars presanting, the travelling ran filter would have to hagve a
apeed of about 9 m/min, Tnig flgure is high, when ong considara
the wear on the belt, and here we place our finger on the great
difficulty of extrapolating thig kind of filter, For reascna or
mechanical behavioyr and balance, 1t 1p diffieult to sxtrapolate
the pans in wigtn, Thus, one extrapolates the surface area by
lnoreasing the length of the containers; but thep one must
increamse the speed of the filter ip order to obtain the aame
result, mnd one rapldly arrives at ap lmpossible altuation, at
leant with the pPresently available materials for the rubber beltas.
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ME. EDWARDS : The only filter of the iype you are now
presenting, which is in asotual operatlion, 13 a unit with 7.5 o
active area. T would estimate the dlsmeter of such a unit to be
approximately 3.65 m (12 ft). We ere told that the ppeed of
rotation ie one revolutlion in lesa than 1+ mins. If one revo-
lution was in fact wmade in 1% minas., the peripheral ppeed of the
£ilter would be about Bm/min. {26 ft./min.). This may not seem
et all unreasonsble, and ie in fact comparable wlth standerd
horizontal filters. However, when one conaiders the 35 ne and
55 m2 unite undsr construction, the peripheral speed would have
to inerease to about 17 m/min. and 21 m/min. respectively in
order tg meintain 1+ mine. per revolution; and there la aven
s 100 m unit listed in the designed mtendard range. Is 1t
therefore proposed to maintain the seme oycle time for all
filters in the atandard range ¢ If not, how much will the
capacity per unit area fall off with increase of filter mize 7

MR. ROUBINET : The figures gquoted by Mr. Edwarda show hin
thorough knowledge of the question. He is right: the peripheral
spesi of the present filter is about B m/min.; that of the
35 p¢ is about 17 m/min.; and that of the 55 pd filter 1s a
1itt{le moTe than Mr. Edwards' emtimate - gbout 23 m/min. But
we do not see why thie periphersl apeed should give trouble.
With a circuler tilting pan filter, the pen tilting maystem,
which is mechanicel, produces shooks and vibratlione beyond a
certaln periphsrsl spesd. In the case of pur filter we have no
fear of thie kind of trouble, mince there is no dimoontinuity
in the rotation.

As far as the behaviour of the belt 1a soncernad, belt
speeds would thus be of the order of B v/min, 17 n/min., and
2% m/min. This balt, as I said previoualy, doea ne work; there
is no friction between the belt and the edge of the filter.
There agnin, therefore, there is nc reason for machanical
trouble. Besides, conveyor belte normally used for chemical
products mre in conelderably greater tenalon than the belt on
our filter and also move at hlgher speeda.

I think, in faot, that the reel problem with regard to the
speed of filtration relates to the liguid flow. The rate of
11quid flow over a surface in u glven time remains conetant,
but 1if the filter diameter ie increased, the dimstance to be
covered increases and the time in which to cover it remaine the
sgema. Here, therefore, there is a contradiction. We have solved
this problem by incresmeing the number of clrculer sectora in our
filter and by incresaing the number of outlete for each clrcular
sector, in order to retein approximately the Bame distances to
ba covered. Thus, with the same dlstmnce to be covered in the
pame time by & liquid at the same speed, one ought to be sble
to maintain approximately the seme epeed of rotation for the
sane repult. In any case, I think thet very mocn - within
gbout three months — we shall, I hope, have the conflrmation
of all this et our Rouen Fectory with the 53 me filter.
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Mi. EDWARDS : With auoh large units - of, gay, 30 m? and
more -~ and assumlng they operate at the high mpesds mentioned -
have the demigners satiagfied themmnelves -

e) that satlafactory call drainage can still be realised via
the multiplicity of Pripes shown in the dlagrame, whilat still
preserving the sharp separation of the filtrates ¢

b)  thet satisfactory cloth washing cen be achieved and only low
dilution of the product filtrate Toallned °

¢}  that scaling is no greater problem then with other filters
and van be Juat as saplly removed by washing 7

d)  that belt tensioning, even though it may be small, and any
wear rate on any part of the filter will be no problem ?

ME. ROUBINET : With Tegerd to your firat quesation, am I
have Baid previously, we increame the number of radisl asctora
and the number of outlets. Am far as drainsge 1s concerned, I
think, therefore, that we solve the problem in this waY.

With regard to sharp separation of the filtrates, T think
that the increase in the numher of drainage sectors answers this
queation almo.,

With regard to cloth washing, we shall have the mame time
in which to wesh them, whatever the alze of the filter. Ve
merely have to provide the number of nozzles correaponding to
the dlameter of the filter.

The problem of filter ecaling, and, in particular, scaling
in the vacuum boxes concerned us for a long time with the con~
ventional filtera, until we developed an afficlent Bystemn of
dally wamhing. Since then, we have had no more difficulty with
this problem of mcaling. With the new filter in service at
Rouen, we have had no mors difficulty than with the other
filtera., I cannct mae why we should have more difficulty than
with a large conventional filter, of the tilting pan types for
example, in which the mize of the vacuum boxes would probably
not be very different.

Finally, with regard to belt vear as a result of tenmsion-
ing, I do not think we are considsring any. substantiel increass
in the tenaion. Neverthelesa, we have perhape had probleme with
regard to the large filtera: but the price of the rubber belt -

8 conveyor type belt, 1.s. & rubber belt with & fabrio armature -
is in iteelf relatively low in relation to the price of the
fliter. If we have to replace the belt every three or four

yeara, I do not think this will greatly increass the budget. Move-
over, the rollera around which the belt rolls are very almple
machanlcal partms, the Bhape of which ia largely deslgnad to

aveld just thie problem of wear oocurring at high speeds.
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MR. EDWARDY : With ragard to the question of gypsum
dimscharge, what percentage of the gypsum 1ls expeoted to be
removed by the scroll ? Vhera dry gypeum im required, has no
problem been found in water used for cloth washing penetrating
into the area where the dry gypsum 1s being teken off 7
Presumably you rely on a rubber dem to affect this meparatlon
on the table and on some form of mpllt hopper to keep the gypsum
apke and gypsum slurry from cloth weshing separata.

MR. ROUBINET : The guestion of dry gypsum dlscharge 18,
indeed, ons of the probleme with whioch we are concerned, To
avold tearing the cloths we are obliged to place the lower edge
of the mcroll about 2wm above the clothe. With the wear which
will inevitably ocour on the aoroll, one cen thus easlly have
%mm of gypeum remmining on the oloth after the extraction of
the dry gypsum. QObviously, if we work with large thickneszmsen
of gypeum, contrary to the principle of our filfer but in
conformlty with other conventlonal fllters, the amount
remaining will be relatively semall - about 2 - 7%. In the
caps of our filter, we try to work with amall thicknasses -
pbout 70 mm - which means that about 10% of the gypsum remains
on the table. Thim 10% ia evacuated by weter, and hence we
have the problem of preventlng the water from entering the
dry gypesum hopper. This problem im overcome by dema. The
sscond problem is that when abeolutely dry discharge is re-
quirad, i.e. the total abeence of gypsum in the fectory
effluenta, we are obliged to recycle this gypsum laden water
on to the filter as wash liquor. This rune the risk of
mlightly decreasing the production capecity of the filter.

1 If you omn build a filter of thim type
with & very large dismeter with a mecroll aet no more than
2 mm. above the table, you have achieved quite a feat of
enginesring.

In vonglusion, I should like to congratulate you on your
peper and thank you for your very expliclt answers. But I
vwould alsoc like to suggest that your statement at the fop of
page 2 that "the extrapolation of such a plece of equipment
i sasy" may prove to be rather an optimiatic over-simpli-
fiecation.

ME. ROUBINET : I think that you are right when you
any that with large filters there is a risk that the distance
betwean the scroll and the table may be a little more than
2 om; this is a question of expasrience, but I mentioned
previously that we can ume other extraction systema which we
are already studying. With these systems, I think we shall
be able to malntain the dietance of 2 mm.

Parhaps we did not express ourselvea very well when we
seid we thought extrapolation was easy with this filter. In
 fact, no extrapolation 1s ever eamy, but we think 1t 1m far
aapler to overcome the problems ariaing from extrapolation
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wilth our type of filter than with any other typs.

Mi. R, BAUWENS (Ets. Kuhlmann, France) : I should like to
put a queetion of p theoretiosl neture. TYou say that the specific
production of your filters is larger when you use ground phoa-
phates. Is fthle obaervation supported by a theoretical reason?

I should like to aBk the Bame queation with regerd to the con-
centration of the solutions filtered.

MR. ROUBINET : The effect of g£rinding the phoaphate rock
is 8 question we have specially atudied with tests. Our testa
do indeed show that when using ground phoaphate rook the speed
of filtration of the slurry is greater. It is no less certain
that if one wishea to obtain concentratsd solutions of phosphorie
acid 1t is necessary to grind the phosphate rock, agaln for the
Bame reason, bacauss one obtains en incresss in the Bpesd of
filtration, the wash grades and the reaction capacity. In any
case, there are phoaphates which we are obliged to grind.

MR, BAUWENS : 1If I underatand you, thls 18 & reason for
what you have obeerved, but a theoretlcal explanation eacapes
you.

MRE. ROUBINET : 7Por the monent, yes. A more homogeneous
medium im required ...

MR. BAUWENS : 1 ask you that, because just now somecnas
reporied having found exactly the oppoeite. This was why I
vwented to know 1f there im & reason: and berhapa 1% concerns the
procees of manufacture in the reactor.

MR. QOUBINET 1 We have been carrying out teste at Péchiney
St. Gobain for mora than 10 years now, and we have always had
these results; and we have also used grinding in certain of our
factories. We do not study questions of rlant egquipment wt our
Rouen factory, but we hava ussd ground phoaphate in other works,
and there has alwaya been an increame in the yield and in the
filtratlon capacity.

ME. O. JENSEN (A/S Danek Svovleyre— og Superphosphat Fabrik,
Qenmarkg : When you  emy you have a production of 7 tons
P205 me/24 hra., what im the content of water solubls PED in the
gypaumn when working with Togo phosphate and with a concentration
of 36% Pp0g ?

MR. ROURINET : The asoluble P205 loes was about 1% in
relation to the phosphate rock used. The P205 content of the dry
gypsum was sbout 0.25%,

MR. JENSEN : How often to you change the filter cloths ©

Mii, ROUBINET : We have 15 olothe on the filter in oparetion.
Wo mhall have 18 cloths on the 55 m¢ filter. With fairly highly
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concentrated acid - betwesn I% and §5% FP205 - such 8 wa are

- currently using, we chengs one cloth per day. I should polnt
out that as the filter im in contact, one should speak of the
ups of cloths sa & function of the mmpunt of filteresd gypsum or
phoaphorie acld. In fact, if one mekea a comparieson with other
filtere of more or laee large sizes, one sees that the use of
clothe 1s roughly the meme. We hope to inoresss the life of
these clothe by using wesh water at high pressure, but we do not
yat have pufficient exparience, I believe there are a certain
numbar of companies which already have this experlence.

MR. D, J. COATES (Chemiocel Construction (G.B.) Ltd., T.K.)
Further to the comparlisons glven in pagees & and 7 concerning
the relative capacities of filterse, I wonder if the suthors
could give an indication of at least the ordera of magnltude
of the total inetalled capital coete for the three different
filter types.

M. ROUBIRET : 4 travelling pan filter requires much
more space and should thersfore he more comily to inmtall,
Comparing our filter with a tilting pan filter, the coates for
given dlameters should be roughly of the seme order of mag-
nitude. Buft for glven ratea of production, we have smaller
diameters. I think, therefores, that ow fllter must be a
little cheaper to lnmstall.

MR, R, NORDENGREN (A/B Porensde Superfosfatfmbriler,
Swedon} : if I understand correotly, you change one filter
¢loth each day and you have 15 clothm on your table. Thim
implies a life of 15 days for each fllter oloth. ¥Why do you
have to chenge the cloths - because they are blinded, or
because they are holed ¥

It 1is becaume they are blinded,
bacause we have a blockage of olroulation within the ecloth.
This is why we hope that high presasure washing will lnerease
the life of the clotha,

DR. T. K. VAHERVUORI (Rikkihappo Oy, Finland) : On pege
T, you eay that the reaulis presented were obtained wlth
unground phosphate. You also satated that by using ground
phoaphate the rate of production will incresmse. Have you made
any inveatigation wlth ground phosphete and, if so, whet was
its finenems 7 Whet ism the conoentration of thes product
acld, when ground phosphate le used, and 1s there any corre-
lation between the flneneas of the rock and the sfrength of
the #cid ? Have you made any teats with phosphates other
then thoee from Morocco and Togo, e.g. Flerida or Kola
phosphates ? If 8o, whet wam your sxperisnce ¥

RO ¢+ With regard to investigation of ground
thoaphates, mich work has been carried out for many years.
We have trled to ssteblish optimum fineness, and thie is very
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difficult, for slurry qualities vary continuously with fineness.
What we oen say i1s that with phosphates such as those from Moroaso,
am long as the required mcld concentration was 30% or lesa, en
economic caleulation easily shows that the increase in yleld or
the gain in cepital utilisation which can be obtained, do not
compensate for the additional expense of grinding., Am I \sald

Juet now, this is why we do nmot grind our phosphate rook at our
Rouen factory. On the other hand, aven with phoaphates 1ile

those from Morocco, ons i1s obliged to grind if one wishes to
obtain acid concentrations of more than 32%. We normelly grind

to about 70% pamsing 200 mesh. Aa far as phosphates other than
Morocco are concerned, we have used Togo and Senegzal phoaphatesa,
and in planta which we have s0ld overseas we have used Plorida

and Kola phosphates. With regard to the results of our experience
one oan say that Kola phosphate requires no additional grinding,
as 1t is already finely ground. On the other hand, 1t is more
difficult to attack. 4B far em Florida phoephate 1s concerned,

1t im in practice necessary to grind it, at least for most of

the current grades.

MR. W. C. WEBER (Dorr-Oliver, U.S.A.) : I should like to
point out that in the light of present practice and exparience
in the U.3,A. these capeoities reported in this paper are not
unusual, As you know, almost all new plante nowedays are very
large. A 500 tons P D5per day phoaphoric scid plent ie only
average now. A 300 ion/day plant is conaideresd amall. Plants
with capacities of 600-700 t.p.d. are beilng built, and plants of
1,000 t.p.d. are being proposed with a single resctor and a single
filter. Flants now opersting and under construction mre based
on about 7 tons PEOEmeA The largest flliars now being umed are
about 970 ®q. ft., but some are under conetruction with 1500 nq.
ft. (net area).

MR, ROUBINET : With what phosphates do you ¢btaln a
figure of 7 t. P205/m2 %

Mi. WEBER : Thie figure relatees to low-grade Florida roak,
66~-68 BPL. Normally, this im conmidered & more difficult rock,
giving lower filtration rates than either Togo or Morocao rocks.

MR. ROUBINET : I do not think this is our experience. We
heve found very often in our tests that Florida phosphates, par-
ticularly the low grades, nre better than Morrooan for concen—
trations mround 31% P205. Ia this not your opinion ?

ME. WEIBER : No : we usually rate filters mbout 20% higher
on' Caseblancs Morosco rock than on a normal Florida phosphoric
ncld grade rock. We also found that Togo may be even batter
than Morocco. But to get these filtration capacities, the tilting
pan type filters, which are umed almoat exclusively - either the
Elmco or the Prayon type - are operated at rates of 1 revolutlon/
3 mins. to 1 rev./S mina. And thie applies even to the filters
of 55-60 f1. diameter.
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ME. ROUBINET : These are precisely the figurea I had for
rotation apead. With regard t¢ Toge phosphate, I agree with
you entirely concerning ite filtration capeolty, which is dims-
tinctly better than thet of Morococan phosphate. TUnfortunately,
I cannot say that I egree wlth you as to the comparstive reeults
from Florids and Moroocan phosphatea. I think this depends very
much on the miues: there are many mines in Florida which have.
different repulis, and smoh omse must be atudied individuamlly.

I do not think one oan meke an.a priorl comparison of plant
capacity like that without having carried out laboratory testa.

MR.WEBER I don't think the grede of Florida rock which
I am referring to - 66/68 BFL — is Xnown or uaed in Europe. If
wa were talking about 74 BPL Florida rock, there would probably
be veary little differsnce from Moroocan rock, But wilth these-
very low-grade rocke, containing relatively high levels of lron
and aluminlum - 2} - 3%% RED3 -~ you have a very difficult reck
for phosphoric acid manufacture.




