, RSe3eHE\ x6TT15 Abrasion-resistant granules of an aggl WhEr a
'subst ance, powder conprising such granules and processﬂm@mmmmﬁmmwmruring it
5 The invention rel axes to abrasion-resistant granules of "an agglonerated
m neral substance. The invention also relates to a powder f'S¥%ed from such
granules, to its use and to a process for manufacturing it. 10 Many m neral
subst ances, SR&ERSIQTFreSaxAadlite UL fhddn egice d ai@egftlen used
in the form gupghamdess poeiert R Al eudo Rentsed ehlesidovelss they
must i n 15 general have an appr%prlate Si ze. For,_exanple€, for nmany
applications, such as addi t i vk L for medical or

phar maceuti cal uses, the nean dianeter of the granules is ideally between
250 and 300G crans, . 20, An| Imort agt .chacacherist e of Lhe technigues for
produci ng granulés i's eitT particre srze distri utron. 3uch echﬁlques
result in revar&ablonaapted diistaraiut sopstatné or lineat Bhyentihwy adeo

general |y M LRENELVE. dduddr | S0 ARSAT BdohO RYE S 4RO AUg, that 25

operates economcally, thé particle size distribution 1s usually very w de,
whi ch has t RE&caskdieme 1S T He BB BWIaEUr ¥4k ir-anul es obtained is
rarely satisfactory for a given application. Under these conditions, it is
known tﬁ separate the gianu%eg 30 accordLn to.their size, for exanple by
scr eeni hg, Nis R EEt gRUPREARESS di FREPeRS apl | CATRNS. SPALBPdEF for al
t hat producedigresiemuseskhlts, woakd befmecessar=yl f am t heheonsonpt i o of the
vari ous parg*%hﬁﬁ§§3§ize cl asses to correspond to the quantities produced.
This is rar the case and there is a surplus, the quantities with fine
particle sizes often being in excess over those with coarse particle sizes.

- 2 I n addifd,onhadeng 0. 0 ANt eSe 11887 eddsedi b1 ¢l yehall ha8Esint he
productivity eﬁg%Fssed as tons/hour for exanpleg decreases substantially
cﬂeéf\er B?

when itlPs tRA P i cRPREAP 522 bF aFreter nGke®PleonéBri PaRYly, 5

Lhei r manuf @lczipirﬂmj(z?_sé, ogui:n_usa:sy icﬂt%lim- fEEiQ sziﬁl;t\ee:gtelﬁt%_ pdspbgam it is
nown to agglonerate fine particles a_m ner substance in order. to

obtai n coar SN, R MM g Drel 8tPon LEthAtales ST 20 46

conpacti ng ddre hparseldkes Honvelvdrgl hdsetverygl AT atred]l Iridducitcsrdresve t he

di sadvant age of being friable. As a result of their poor abrasion

resi stance, fine particles reappear when handling them In addition, these
known ag@l oy at iR TletHni elear afeehpprieabPe the techniques for

producing granules is their particle size distribution.

Such techniques result in remarkably narrow
distributions. Unfortunately, they are generally more
expensive. If it is desired to have a technique that
25 operates economically, the particle size distribution
is usually very wide, which has the consequence that
the size of all the granules obtained 1is rarely
satisfactory for a given application. Under these
conditions, i1t is known to separate the granules
30 according to their size, for example by screening, so

as to assign them to different applications.

In order for all that produced to be used, it would be
necessary for the consumption of the wvarious particle
35 size classes to correspond to the quantities produced.
This 1is rarely the case and there is a surplus, the
quantities with fine particle sizes often being in

excess over those with coarse particle sizes.

ARV
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15 only to m neral substances that agglonerate easily. For others, the
friability of these known granules is such that they are difficult to use.
It has been attenpted to remedy this drawback by using 20 anionic
surfactant additives during the manuf actture of the aggl onerates. Such a use
i s described, for exanple, in European Patent Application EP 0 452 164

whi ch rel at ednt o asldditimnper beren e ther algrhratle sy t are nppowethcadr asion

resi st ance, e t i-G i si ons
Loy (o Sepaal o-oaniala 2> paslamial oy T Al

of the said particles_do not excee _ e U addi tives
i s a drawbackO¥ ofX8HRLP! oHEBELEERCET SHPAENES adfl va Whiaderidl bubdeahesd when

the latter has tgrbauet highrRUriti¥imekR rPardrGil1as . phash@aeutd.caly,
applications,_require such 30.h|ghég£ré$§?ﬁrogucts. The i nvention t%erefore
0

aims to eneﬁ?efﬁé§%n3$%ﬁﬁﬁﬁk§gb§ gSg¥antifFEé§28f%an aggl oner at ed

m neral substance, which exhibit good abrasion resistance and 35 can be

broduced DY £oPLOSEss (bl s sdip! & and eeaBalt ¢ AU AOG L. reg e the
use of any additive. nsequently,” the 1Tnvention relates to a granule
conpri si ng apehgyFbaer tfe of Wpiareial esubbtangieneitnl orded tsubxrfmige, which

is characteriggfsép bhak .t hea0al QIEr ah§qh smePat ednWiddird iNpRA i die outer
| ayer. The granule according tq the invention may be of any 5 shape. It may

have a <ial |28 SABPEFtORJa G2 8 Wradet EPVETRE e i A HEHEIST2l61d t he
invention wprodheveveavebernoreipranannegd o theic@serobphar ged aqret er
granul es. Thjis ii beﬁgfse éhe production.cost, of granulfs accorqagﬁ to the
i nvention i not8asks e 194Fow KPP t h INEdi%kivet EFST5FBRGEed tHHFE t hese
of the knowpgraholes. tdapeadyaiteagebasdldong hehgmanule aodditdiary to the
i nvention to have & ean dé(gg%rﬁér!?@w‘ﬁe“t%&’ﬁng%égd . 50 J‘;f&abl .

t S um Prefera y,|? IS

Preferably, 1ts nean diane I's greater than .
| ess thar 2590l¥infoWiénerhé §rkatRacies apsiodasiaarafsherdcaly- tfh%s mean

dianeter is btSedspmeher frihan itthe o amid 8o | gnelmany 3hare, id ssy@an
di aneter is jmes the ratio 20 of its volune to its

efined as bein I X
ext er nal surggit 5?%%.a?%edﬁfﬁé?%ﬁtsEBsPﬁﬁce to which the invention applies

may be any m neral substance fromwhich it is desired to formgranules from

smal l er particl n I i b f. saodi.um or
nagnesiunlch*grﬁ gségggdfﬁégﬁ F%%%égéngﬁﬁéggdgﬁﬁfbgggg %ﬁa Y =Y
advant agéousarberppl puriecicansntadsii tived nédralngubbeamees: favatung vaef ri se to

particle agolREeLslesmbaNteg. POQELMRCHARI Gal JYLREMdES for example,
in European Patent Application EP 0 452 164 which

relates to sodium perborate tetrahydrate with improved

abrasion resistance, formed from separate particle

25 adglomerates. The dimensions of the said particles do

not exceed 30 um. However, the use of additives is a

drawback for the production o0f granules of a mineral

substance when the latter has to be of high purity. In

particular, pharmaceutical applications require such

30 high-purity products.

The invention therefore aims to remedy these drawbacks
by providing granules of an agglcmerated mineral
substance, which exhibit good abrasion resistance and
35 can be produced by a process that is simple and

economic and does not require the use of any additive.

Consequently, the invention relates to a granule

comprising an agglomerate of particles of a mineral



30 The invention is particularly well suited to sodi um bi carbonate.
‘Depending on its nean dianeter and the size of the 35 particles fromwhich
it is forned, the agglonerate contains a variabl e nunber of these
particles, nanely froma few tens of pa¥ticles to several million. - 4
According to the invention, the agglonerate is coated with a nonolithic
outer | ayer supgdaneiem " nbhdcht hi €S| ay@raracgteineedt odd: t o thedn athayer of

material thalygiomResart il 1660t WIUOUS: nldndlS tHalc agglaneratad. The 5
material fromwhich , t is formed is essentially nmade as a single unitary,

non- aggl onerated block. It is preferably in a crystalline state. The |ayer
may be a simylee grystbd. abbpeddgenertad | Yhei tinvert ipel yeaystal .offhany

monolithic |ayer for an _envel ope _around.the.10 | onerate, ;the function
oF i cho 1 s ST AP PR o natRdd orsrREE paPt! aPes 1FEohay be

i mper neabl e ddremedreous Bimd  haveouétedtene firove led hehatnvydreyidul Wil lits
function. The nmnolithic |ayer d%gg{,oﬁﬂééé the agal oneral e Jy 1hpggertain

pl aces al so 15 penetrate nore y into it, by infiltration of “cracks

initially plds@fteam IPRNBRT onBhas e IsTRE cERiSCkidss BFodhet Eoat FA§EI ayer

rzrgs]E be suf fdf?i@%?]ﬁpésfﬁbﬁbgﬁﬁﬁ@diﬂog %E@_hahﬁz@htfi@&c:im@ﬁweﬁloaeove and
or ovidin e.required, good nmechani cal properties. i necessary

for (1stbni GRSy 5t He 6" oAt TS | RECORGEEY Witfhc ERERE. dthnote

advant ages ofmovhe grareritdasan. 25 The mini num t hi ckness of the nonolithic

| ayer depends on various paraneters, anong which are, in particular, the

substance fromwhich it is forned, the size of the agglonerate, the nean
di anet er of Itthelgorsivaniauepur t forestand grkaudesi aedondthéaniteal ter engt h.

As a 30 gensrflelil, tb Mask b deher mNgekddr eaehyRant i £4 ﬁ[m casg by a

routine |abaoratory study. The nonolithic outer |ayer general has a

y
t hi cknek3 ofYledtmer XHLRRE unt tF t MPENgSHENETSY e aP¥ 8gedts tP6P 35 this
| ayer not temxeeed bbefdrabhliyhastbaen vbser vadnt PHOMAO! | Hhes euker

| ayer s havi ré?[ a t.hi ckness_of gregtgr than Q.5 umtE}{.e partic Iiagnléé iui t abl e.
Preferably, ¥HIYS ht TkABBECKETPEEEY t RERCSr CEqual s FB° 9 nft1amets

is its diameter. When the granule is of any shape, its

mean diameter is defined as being six times the ratio

20 of its volume to its external surface area.

The mineral substance to which the invention applies
may be any mineral substance from which it is desired
to form granules from smaller particles. As an example,
25 mention may be made of: sodium or magnesium chlorides,
sodium carbonate and sodium bicarbonate. It 1is
advantageous to apply the invention to mineral
substances that give rise *to particle agglomerates
having poor mechanical properties.
30
The invention 1is particularly well suited to sodium

bicarbonate.

Depending on its mean diameter and the size of the
35 particles from which it 1s formed, the agglomerate
contains a variable number of these particles, namely

from a few tens of particles to several million.



According to the invention, coating the agglonerates with the nonolithic
"outer |layer substantially inproves their abrasion resistance. 5 The choice
of constituent material of the outer coating |layer is determ ned by the
final properties desired. In addition-t® abrasion resistance, antistatic or
hydr ophobi ¢ propertles may, for exanple, be sought by 10 using a coating

| ayer of or §&iaE Het%r Fal ChiBoweventieni s tAGy ARHGERsS T ¥or 18 h&OoRSR6! i t hi ¢

outer |ayer wigrbeaf Ozﬁcﬂﬁélliﬂ@m:a dmf@fallag;lé&stam@ t]eErnPreh%ﬁl@tl'l)thﬂche
m neral substance, of the t hi.c outer |ayer |s bstﬁntlai Y, enti cal

to the mne y%ﬁbsi%nEBdSFs ﬁ@ﬁx£Q|%?%% : THieY Reherha
advant age t hat é@@emEsmllyngogtanubasnaﬁtbagnfnﬂtgbggmoméyataﬂ Imh@

preferred eqbodlrent alodhg, | oventi o0, cLbe g anule gaoiahng na additives,

such as Th a preferred ver enbodlnent
t he granul e aconganeiseno Wiltdery, Sunhngaagwesrﬁﬁydrre@thqife 2515t rilst est

purity reqwﬁ?@?ﬂ?éblymfﬁhﬁrdﬂ&éﬁ&iﬂ'ﬁéc%Qé bumenf agdaiuff Sy opei i the
pharmaceuti cal field.” The_inverition al so relates to a powder conprising a
nunmber of gﬁﬁﬁﬁﬂé% SEEéFéﬂngbﬁﬁ“%h@epﬁ§éﬁﬁﬁon HesdSi bed P36 Y&Bawe 2L The

powder accormieng ntdhdmebh:uqur&yezn neyrrie faor rr%dw@&@p@sl w@loyanfar omh@r anul es
accor di to tqglln%%tlog .al so ncg s otheg gragg{es varlable
35 propggt Tt h %? Shul @ di'dmetert i 52 r M5GCPOM “fay Yvar y
greatly, sineEdin depgrs %;sﬂmeaddt;ecbn trheer taiggleaner atliton trechni guee used.

- 6 The powqer fﬁfﬁ%%dé ”g C%lo&%%é nyent hag.C ﬁ@s"p' gviaeé{arth%%s

technical fie powders accor I nventi on

conpri si ng ﬁmmﬁglﬁﬂéarbbﬁat@lrg?w es Theanmpeo ibbhi@d ¥ayex hahat

malnuI act ure Hfatdet e&rgfnt§g@rox@@§§tr@ceﬂ&¥ﬁahnpr eduehbsn T@Qalc@;éentaahl% al so
relates_to a process for acturin e r accarding. o the

i nvent i %1&\ Fﬁp IfHi T h MG5E a#qer@t stlg“d: d%l rri’rat éél%r tﬁo@l eSof a

m neral substrandes airrel ff ior Intied , p e bt pirocEss 4 gg odveds et er i zed inthat, in a
second step, the agglonerates are coated with a nonolithic |ayer.

The thickness of the coating layer must be sufficient
for fulfilling its technical function defined above and
20 for providing the required good mechanical properties.
It is unnecessary for its thickness to be too great, as
this would reduce the economic advantages of the

invention.

25 The minimum thickness of the monolithic layer depends
on various parameters, among which are, in particular,
the substance from which it is formed, the size of the
agglomerate, the mean diameter of the constituent
particles and the desired mechanical strength. As a

30 general rule, it must be determined in each particular

case by a routine laboratory study.

The monolithic outer layer generally has a thickness of
greater than 0.25 pum. It is generally advantageous for
35 this layer not to exceed 50 um. It has been observed
that monolithic outer layers having a thickness of
greater than 0.5 um are particularly suitable.
Preferably, their thickness is less than or equal to

30 pm.



15 The function of the first step of the process according to the invention
‘is to aggl onerate particles whose nean dianeter is too small for the

i ntended applications, in order to form aggl onerates whose nean di aneter is
suitable for these applications. Any kndwn 20 aggl oneration techni que may
be used - for exanple, sintering, palletizing or conpacting. As indicated
above, depending on the mneral substance fromwhich they are forned and on

the techni q@@:d&%ﬁﬂ@ 28 agek oMRRALR ilhem csaelﬁer tiycd e%g%qléﬁ{e%att%sa

greater or e er_extent go one anot her. Howe a mnimim| evel

adhesion is s@é‘?ympﬁo FBLCt @uw,;r?srurjea%%eﬁﬂaﬁtéfltf-ﬁelé{gdp@n’?@rvﬁse bef ore
it is coatedhad® labraaat idd it d4eiod of i nplenenting the process
according to the invention, the particle agglonerates are formed by
conpactihg. Any suitable corrpacti ng techni que nmay be used. In an

advant ageousTheergiagicofo f hisnaet toen of mé hpt eaknvat tbe, oufterpackitdngs are 35
conpacted b EﬁQﬂp o] T. t i s then
crushed in )(')ir er tleesso %ﬁﬁ%%@@%g%v%hn%rgthg%logggggﬁe gs?{zegﬁq'?ﬁle &Eloduct
obt ai ned frafAdHe @Y usHichg iEPSEIEEhed FeSiEdssiorel y Bintd dgdlisher &%es bei ng

recycl ed i ntrig/ddtprepmach-oge0pEEA @R, for 7exahplbhe wecopdgetepyof the
nmet hod cordln%tothe l nvention, he aaﬂg]correrate re coated with a

monol i t hP'c 'dy/éHd THETHI T BT d 5 (for exanple,

dusting, spraying or |nners|on) depends on the precise ci rcunst ances of
applicat] on Bludis Pr 06ess, acaaLdlage LRS! N MRl Laho LIV AN, adygaageous
versi on of the prodess accor 6210 the Thventi o, T o

aggl oner at eslavesuper $at Urcatnest sﬁjiqmia)nnmelaalcmmsmamﬂ substance of the
nonolithic |ayer is nade to pass through a bed of the aggl onerates. The bed

may or may not be fluidized. However, fluidized beds are preferred. Crystal
growt h 18 hyPhedenal) v siber sBLnrared SBPEERBRSt P budhien Modicdiiiéd bed  has

bﬁen descri bﬁﬁtémdﬂeyeﬁents %&%%ﬂlﬁﬁ@dgﬂng&lf ﬂ%prghfésm@]@ﬁaqatl on to

the process agcar telnve t ed is rmed, fromt

aggl oner at es” OS%@ oaP%d @ ntelrcgﬁ%'r aﬁp&ﬁ 26“'%? tHeEat it %t gglesol ution

may be obt aigusthriiiegookhag tthteel atetselrltb@fgorgranuterremy nbe cont &adtghwi t h t he

bed. In theéj Jwl ntation version in which the nonolithic |ayer and the
are

aggl oner at e ‘ormed from sodi um 25 bi carbonate, it has been found that
the tenmpBrature of the bed is advantageously above 30C. However, it is not

V\DI’][ hwhi ![e le{ d *blsei@fﬁ)@d a%zt}%@%ioxﬁ)ez%Csﬁdgﬂgclnbe:tqﬁlBEGBQHee%r%hl%BC q
I npl enenti ng ver sl on, e enperat ure, o e ped | S apove an
bel ow 60C. 159 I‘r?er“%d@ﬁﬁf”éb@%ﬁs \?é‘é‘l d?“ﬁ"%%r%r 85e§slr§€€gra€i’itﬁg to the
invention, im oxdereforecedt vieheiagglaeitatesembosipensat that edzsallet i on of
a 35 constityent, substgnce ql, ffhie Mgl thig haysk ' Say meet the

25 strictest purity requirements, whether in the field of

human foodstuffs or in the pharmaceutical field.

The invention also relates to a powder comprising a
number of granules according to the invention described

30 above.

The powder according to the, invention may be formed
exclusively from granules according to the invention.
It may alsco include other granules, in wvariable

35 proportions.
The width of the granule diameter distribution may vary

greatly, since it depends essentially on the

agglomeration technique used.



sprayed onto them In a preferred way of inplenmenting this version, the
-aggl onerates are introduced continuously into an inclined rotating drum
which is sprayed with the supersaturated sol ution. The novenent g _ of
t he drum ensures honogeneous di stri buti én-of the nonolithic |ayer around

t he aggl onerate. After a sufficient residence tine (that depends in
particular on the desired thickness of the coating | ayer and nay 5 be set

by the inclinadigpqtheadboBAShINEcaRHe! REvEREEBNOLanOkR! @R 19l d he drum,
the coated aggl onerates are renbved fromthe drum The_invéntion_ is

i |l ustrated WIPES f olHeGRGE0 dBR+EHt i oF i t RaFBi € eREe t M Hppended
draw ng. Thea@dclsug[ﬂ_aq(ji gu1f5@. rth@senjtislvtghﬁidhagrar@o@fprasg?@nt fgafdiﬁmryi ng
out one part,icul ar way of i enenting the process accordi to the
Unventi ofl. 15 THEPRANE SHEWR Shfommat (G |y o ¢ FPH) G0 e, tHe dddtdi i ption
of the oper atamonfadtuwhe chf fdéteongentonpr i slesrmacobticoabhpactédnc2s. a crusher
4, a screen unit 6, a saturation tank 8, a heat exchanger 10, a 20

fluidized-bed crystallizer 12 and a dryer 14. Sodi um bi carbonate particles
1 are introdikked itenthon ol lalsgpasedates A Eonpazt etk 8 i £93F oduced

therein. TheysakeaSths: £§ushedpbilabheacEdshengd tbnk® 23 rAQG ey, aties 5. A
fraction 7, having particle sizes between 500 and 1000 um is selected from

the agghOmer@t¥hs by Aedndsdt SFFor AP M B-eThel uRAEF4F28516Th&Vi ng

di nensi ons afiinesslt hamds3Gings | sarecycicethddit 0 tWhe chonpacdoss2, wher eas
the oversize 17 a2130 Qavizg(g di.rrensitgn of %rleataer tharcl>Il 000_umis r%geycl ed
into the cru%}h%lf 2-©The"Sel €dt ed a‘él’ome ates 7 are°i tro%E%%’d inE t he
crystal | i zesad@lomdeatesi @i ¢ edobbed ofiwhi zhndémsoiotived byysni d aggl oner at es.
A saturated sodi um bi carbonate solution 9 is produced in the 35 saturation
tank 8. This solution is then cooled in the heat exchanger 10 so as to
produceld subee shenghied 88dLhfm BilEatbaRaPe OLoltiiE Y OLES STHRE ClisEht ur at ed

solution 11 & twéroduesdibnt ost he ﬁ@g&b_ﬁb&bt@s ph#it iwhelse who sfd Wwicdirzes the
bed of crystgl s. The sol Etl on s .desupersat urated .on contact with

1 - IS,
the crystal SHREERE +atF8P ﬁpéhhagrpﬁi‘ﬁr eLSEPEet CEREFARIORSa mdhol it hi ¢
| ayer of sodvrdiebi ctas bofatre. Adiel owedratooat echdBeamkat eliEleteat | dct ed from

the crystal l%&etgak}fe Is pdriedynthe dpyer 14;LR0rderyto sunply,fhe
final produc 15
20 agglomeration technique may be used - for example,

sintering, palletizing or compacting.

As indicated above, depending on the mineral substance
from which they are formed and on the technique used to
25 agglomerate them, the particles adhere to a greater or
lesser extent to one another. However, a minimum level
of adhesion is necessary in order to ensure cohesion of

the agglomerate before it is coated.

30 In a particular method of implementing the process
according to the invention, the particle agglomerates
are formed by compacting. Any suitable compacting
technique may be used. In an advantageous version of
this method of implementation, the particles are

35 compacted by compression between two rolls. The cake
obtained is then c¢rushed in order to obtain the
agglomerates of desired size. The product obtained from
the crushing 1s screened, excessively fine agglomerates

being recycled into the compacting operation.



In a.preferred enbodi ment of the plant shown in the figure, the saturation
tank 8, the exchanger 10 and the 10 crystallizer 12 are conbined into a

si ngl e apparatus, of the type described in European Patent 0 352 847
(SOLVAY SA). The exanples, the descripti’lon of which will follow, 15 bring
out the benefit of the invention. Exanple 1 (not according to the

i nvention) Conpacted and crushed sodi um bi carbonat e aggl onerates, 20 the

particle sizg, ofeiihi G WY bgwﬁenoéooaﬁﬁdmle%%dunhcze@&@lﬁabl g6t er.dnéo the
foll owi ng nechani cal abrasion test. 100 g of granules were™placed in a

rotating cyl im@He®no25 drfifin hé\ﬁgﬁé’nﬁaltﬁsﬁ deddrametert8f 57Whkhand a

| ength of | Zfbren itmid h@apé@senm dhfe 9o of cbeadnheadshb igud nusianet er.
The drum_was %hen rotatéL rpmfor 30 mnutes. After the treatnent,

an "abrasi on' T¥si §tafEe S a‘i%tjv{é ' mEREAYEGI tHi s BEPRGIEE! | P EET he 30
fraction, irmomperent theaieieghtcirolimtshencest enf ofpphecdtummt haf passes

through a 6;’::EEI on?éé; §%\C%€§io§8€%5tlgé %Q@eﬁ@%nv"as 30. Exanple 2 (according

to the inve conpact ed and crushed sodi um
bi car bonat e aggl onerates, the particle size of which was between 500 and

1000um was ﬂ%a&ﬁdaaﬁahﬁﬁg%b%%mvﬁﬂéﬁHhrﬁﬁhtﬂé arbbuisdi zaldamiGRl um, the
col um - 10 Dbei n% in contact with a therm)statl c_bath whose tenperature

was set 18t 58S TheDFEFTHRE f | ui 't? zed ©BF Tt he HitendPAFPPERATES a VRl ocity
of 154 m h, @ipersapersatdr avaditiot unt bacadfdlmwteut*@;@o& Utsubﬂthlfhl‘c@ugjs’nf the 5
fluidization rresh T 1Sluger saLur at i on tthe sol ut 4 g/ kg

i.on et
t hanks to a? ?rnga?ul;LE op}aalfe Rio oiél he %s&AtS %h¥%1\f{\%%g% tl%e e&changer.
The coating ©tiet hgghguboateat e§headecomanued hay oné 1@ hbwridiafedr which

the granul esHé!\@é\‘?efo' 'f%%tl%l%%’&d é’&s nmgae Jk‘fé"ﬁé'&eééd of cthereqatdng,diayer was

measured, nanely 3 um The ran es according to the invention Broduced in
this waySwer %Yth@r?%gect éd t AR S A ek té@tl%éﬂrhedtasavg i n Exanpl e

1. The resul$1hbdiesd 0. Bed demanst r abddrg t hee veF Yo&®NSi ter abdecingr ovenment

in their abrha? 8n3£55é217an%%L%Ya §£§U| %orf _tL e Ca%aptl'l talcocorgl ngcto t he

i nventi on.
process according to the invention, the bed is formed

from the agglomerates to be coated. The supersaturation
20 of the saturated solution may be obtained by cooling

the latter before it comes into contact with the bed.

In the implementation version 1in which the monclithic
layer and the agglomerates are formed from sodium
25 Dbicarbonate, it has been found that the temperature of
the bed is advantageously above 30°C. However, it is

not worthwhile for this temperature to exceed 70°C.

In a preferred way of implementing this version, the
30 temperature of the bed is above 40°C and below 60°C.

In another advantageous version of the ©process
according to the invention, in order to coat the
agglomerates, a supersaturated solution of a
35 constituent substance of the monolithic layer 1is
sprayed onto them. In a preferred way of implementing
this version, the agglomerates are introduced
continuously into an inclined rotating drum which 1is

sprayed with the supersaturated solution. The movement



Exampte 3 (according to the invention) 20 The procedure for this exanple
.was as in Exanple 2, except that the supersaturation was set at 4.9 g/kg,
after which a 10 umcoating | ayer was deposited on aggl onerates. The result
of the abrasion test was 0.1% 25 againgshowi ng an inprovenent in the
abrasion resistance of the granules according to the invention. - 11
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5. Granul e accordlétgtoa one of ains 1 to 4, characterized in that it

cont ai ns no HiHUET |&Hecording to any one of Clains 1 to 5,
characteri zed in that the nonolithic outer layer has a 25 thickness of
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aggl onerates are coated With a nonolithic Iayer 35 9. Process according to
Caim8, chardteIRoER fhIthat FePECPAREF cFBeagyPBkBRaPEs 2aPdafdr g by

conpacti ng. carrying out one particular way of implementing the

process according to the invention.

15
The plaﬂt shown schematically in the figure, the
description of the operation of which follows,
comprises a roll compactor 2, a crusher 4, a screen
unit 6, a saturation tank 8, a heat exchanger 10, a

20 fluidized-bed crystallizer 12 and a dryer 14.

Sodium bicarbonate particles 1 are introduced into the
roll compactor 2. A compacted cake 3 1s produced
therein. The cake 3 is crushed in the crusher 4 into
25 agglomerates 5. A fraction 7, having particle sizes
between 500 and 1000 um, is selected from the
agglomerates 5 by means of a screen unit 6. The
undersize 16 having dimensions of less than 500 pm is
recycled into the compactor 2, whereas the oversize 17
30 having dimensions of greater than 1000 pm is recycled
into the crusher 4. The selected agglomerates 7 are
introduced into the crystallizer 12, the fluidized bed
of which is formed by said agglomerates. A saturated
sodium bicarbonate solution 9 is produced in the
35 saturation tank 8. This solution is then cooled in the
heat exchanger 10 so as to produce a supersaturated
sodium bicarbonate solution 11. The supersaturated
solution 11 1s intrcduced into the crystallizer 12,

where it fluidizes the bed of crystals. The solution 11
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The examples, the description of which will follow,

15 bring out the benefit of the invention.
Example 1 (not according to the invention)

Compacted and crushed sodium bicarbonate agglomerates,

20 the particle size of which was between 500 and 1000 um,
were subjected to the following mechanical abrasion
test.

100 g of granules were placed in a rotating cylindrical

25 drum having an inside diameter of 57 mm and a length of
120 mm, in the presence of 400 g of lead beads 6 mm in
diameter. The drum was then rotated at 140 rpm for 30
minutes. After the ftreatment, an “abrasion resistance
index” was measured, this Dbeing defined as the

30 fraction, in percent by weight, of the content of the
drum that passes through a 63 um sieve. The result of
the test was 3%.

Example 2 (according to the invention)

35
A bed of 100 g of compacted and crushed sodium
bicarbonate agglomerates, the particle size of which
was between 500 and 1000um, was placed on the

fluidization mesh of a fluidization column, the column



L1109 ()- !'!110%& ()- !st!10%& ()-?! t!10%& ()-?%[9+@ 10! 4!109%& ()-!

‘41 109V ()- @1 10%WE' ()--. 10%W ()-!& 109 ()-! & 109K () - 8"<@

100 x 1109 ()-!'}!12109%& ()-!'~1109%& ()-!y!109& () - 10%5&'() 10 108Ta. w3<@
10|82|10%&'() M2!10%& ()-Mn' '10%&'()Ji)r‘|10%&'() Is10%& ()-!!1109% () -1
xV70! " 110% b&' () - s'y'lO%@o&f() s 510@60&3(% @FI10@60&T() 10@60&f() 10 10
10 I""}[9xV¥UHK%I1€@6006& ey with hermostatic "bath whose

ly 1110%00& HamddAak0d0&h 3 - sL30%¢t &(ic! t rhYeRd (Jass ﬂ@%ﬂ@&eﬁ) @ Dit##HHH
$g$ >0!!!ls” ' 0@6\&f VFGLO% & () - 10@6&f 10'o0 10' o 8Y10% o0& () -
+?10@60 0& ( ascg%dlng oW, égloc1ty of 1%2 m L :{

g$P0WRE[ ' Z)éﬁ;};?é):‘dﬁilﬂ:f)@/ﬁéc& §dalnhl¥a&bonaltle} <Pt &{ ) £thbplhidBWNOLE ()-!t!1
gg?tﬁ fé gﬁ\%?qgé%égtléﬁ*ﬂé;ﬁ}ogﬁg!Eﬁﬁg¥@éfg¥@§%éQ_o§0¥kelggﬁution
' was set at 2.4 g/kg thanks to a temperature drop of

1.9°C of the solution through the exchanger.

The coating of the agglomerates was continued for one
10 hour, after which the granules were collected and the
mean thickness of the coating layer was measured,
namely 3 pm. The granules according to the invention
produced in this way were then subjected to the
abrasion test defined above in Example 1. The result
15 was 0.6%, demonstrating the very considerable
improvement in their abrasion resistance as a result of

the coating according to the invention.

Example 3 {according to the invention)
20
The procedure for this example was as in Example 2,
except that the supersaturation was set at 4.9 g/kg,
after which a 10 pm coating layer was deposited on
agglomerates. The result of the abrasion test was 0.1%,
25 again showing an improvement in the abrasion resistance
of the granules according to the invention.
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hat the monolithic outer layer 1is formed from a

mineral substance.

10
3. Granule according to Claim 2, characterized in
that the mineral substance of the monolithic outer
layer 1is substantially identical to the wmineral
substance of the particles.

15
4. Granule according to any one of Claims 1 to 3,
characterized in that the mineral substance i1s sodium
bicarbonate.

20 5. Granule according to any one of Claims 1 to 4,

characterized in that it contains no binder.

6. Granule according to any one of Claims 1 to 5,
characterized in that the monolithic outer layer has a
25 thickness of between 0.25 and 50 um.

7. Powder comprising granules according to any one of
Claims 1 to 6.

30 8. Process for manufacturing a powder according to
Claim 7, in which, in a first step, agglomerates of
particles of a mineral substance are formed,
characterized in that, in a second step, the
agglomerates are coated with a monolithic layer.

35
9. Process according to Claim 8, characterized in
That the particle agglomerates are formed by

compacting.
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