;.PQe3el F\ x6HT15 Appendi x 1 Abrasion-resistant granules of an aggl onerated
nlneral "substance, powder conprising such granules and process for-
manufacturing it 5 The invention relates to abrasion-resistant granul es of
an aggl orren?‘t ed rgr ner,al substance. The invention also rel at es ﬁﬂ@mmmmm ,
formed fronf®&ER%Falul es, to its use and to a process for m I
it. 10 Many m ner al substances such as for exanple sodiunror MBa.gHIe Sih+U M

salts, are offen usedrr n. greg {__or ﬁoh'é‘?r%%e@r ﬁx’lﬁ'e?c%lto be

used ef fect | #BESS it e e at—have PP . For
exanpl e, for snbeyaappl i pawdenscompchsaggaédpblQEE_EéﬁﬁdéEéL@EQEQEQr for

nmedi cal or pharmaceutical usegq thaniBagtdr-apgt ¢k of the granules is

i deal |y between 250 and 1000 mrcroms. 20 A fnportant characteristic of the
techni ques for producing granules is their particle size distribution. Such
t echni ques wlﬂnvéhﬂlmrﬂ@QlWe@aré oMb g4 §1 61 brés D8santngoahubaseby, they
are generally nore ensi it is . desired tﬁphave a technlgfe that 25

oper at es ecé‘ﬁ’on‘i‘%%}? =T He parlneaaé STRSHRET | bdPPor TEUH 1 §158ry wi de,
whi ch has t&elem'@ecmenaepbmert iz Hfomliuthe gyraaruilesss, ot aithed i s
rarely satrsfactor for a_given cati these conditions, it is
known to se rat é'ld%/he darg cess%%oaccn(??l f%%ttuﬂq%e thr ze, for exarrpl e by
screening, so as to assign themto dlfferent applications. In order for all

that progucshdd Bedisel shibs VBl ds DesNEGCEsartel Alxdiiol SoBsHITI 8P of 1 he

vari ous partr SiZe classes [o carrespond to the antrtr es produced
This is rar @l%{gf{er%%ses%]rﬁﬁrt he?Eei sO&LEDr pMged t H& quiEhfti t F8E™wi PR fine
particle sizasRfitean being in excess over those with coarse particle sizes.
- 2 1In addition, when the granules are produced by crystallizers, the
productivity (expressed as tons/hour for exanple) decreases substantially
when it is desdrthdse tornobe et ¢ doe sesddaméfectagva]ml eshegomuehi tLant | y

nown 15> agGBRERR 4 bt el O CEERS, e SBkin L R ORREP o

obtain applications, such as addltlves for detergents or for

medical or pharmaceutical uses, the mean diameter of
the granules is ideally between 250 and 1000 microns.

20 An important characteristic of 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 is rarely
satisfactory for a given application. Under these
conditions, it 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 various particle
35 size classes to correspond to the quantities produced.
This is rarely the case and there is a surplus, the

quantities with fine particle sizes often being in

NN
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excess over those with coarse particle sizes.



10 coarser' ones. Mechanical aggloneration techniques such as conpacting can
be used. However, these aggl onerated products have the di sadvant age of
being friable. As a result of their poor abrasion resistance, fine
particles reappear when handling them Jn_addition, 15 these known

aggl oneration techni ques are applicable only to m neral substances that

aggl onerate easily. For others, the friability of these known granules is
such that they are difficult to use. 20 It has been attenpted to renedy

thi s drawbadia byaddingomni owhensurtfhet agranddesi ves edurPFeleeed maRYf act ur e

of the aggl @R;saéaqsliz%kg}Sgcri%ipf&d&@éwiaﬁd(eiﬁfe%@amag, tbRsFubapean

Pat ent Application EP whi ch rel ates. 1o sodi um perbqrate

t et r ahydr at €% (FRIRRHVY AL DTLAFHHTIE FRRF 53 b 7 PeDr b d1Fr GRFLEFTr at e

particl esagdomgseddsce Theosl sensianstof t easal dspar Conkesidanndt, exceed
30 ~, [Iacu?ﬁad g Homerl(\ggt,r t:the use oft a di.toi Ves i.snca}: drsaev\back for the
producti on JFSGraMABE GE U MDGH T SIPtARR EFIHE T atter has to be of
high 30 purity. In particular, pharnmaceutical applications require such

hi gh-purity . pro . ' ion.theref [ h

dr awbacks b;?%pr%wfn%ﬁbga{ﬁg%gggfgf étrq' g‘gsgllg{rrog?gtg% %?%%?IEF%%ESS glteance,
whi ch exhi biremfood esbr a8i oh mévespanceudiared Ba& ppvdated by ORtPABCess

that is;gi mlg e5RBEM FeaRENd08S NRig I E drher &188n Diudgy saddi ti ve.
- 3 Consequently, the invention relates to a granule conprisin

an
aggl omer at e &F FRATRIGEHI of28 REN&SAd sUBRYSRe, WAPER PYSLRERIALEM zed in
that the ag@lmicaie haveoahed diddthvaraz i bhi bedngerfdimisle. 5adhea granul e
according to the invention nay be of any, shape. It _nay have a sgall
di aneter or rfﬁ“grtger ogi arr%r&ﬂ%Jr“?{ Tl?é’oé:conéﬁ‘lrﬁsggﬁef ﬁeso%lsg%nec?’nve%t%flgn will,
however, be parte qremouregpdar t wbenaskanfilinggetan di dimet eddgicdom.es. This
i's becayse t og;!ﬁ.} PN t ajul GrAidng ;LR the j1nvwgRtion
increasgé rmér}geésj%o Y. Wt é)n%{rgg:rné?gfs%%r%&uce thgn theg)el,:)I of thee known
granul es. 1311y it JaieerahedukstarcenetBranarelapesRrEPn§2E6 lvhe Fickvent i on

to have a meandianetges betusen; 200 of, rArand 5800nr, §rafieéer abl yucht s nean
dianeter is greater than 250 E:m referably, it is Iess than 2500 um Wen

the granul e ¥ addtekidet iyt § &t ,USHhi s mean dianmeter 20 is its
di aneter. \Wen the granule is of any shape, its nean dianeter is defined as

bei ng si,x ti the rati f ] vQl u 0. 1., ext rfac . The
m ner al béubsﬁ?&%stge\?\ﬁi %ﬁ%te ﬁ@:?gvgr?t in%erg‘E eac-{ﬁ;pl f?l”élsé(zgié%%agg %%y%n%l%?? ral
subst ance framatichsurfastdesi pdditd vesr upriarel eke f mepuspachse ©drticl es.

As an exanplg,. neit{ GReFRYede §BAR 9f 1s80dLUMLAE TBEASSIFUR Eilaaip1des,
sodi um car bonat e_and sodi um bi carbonate. It is advant ageou pply the

i nvention t ot™i nBREPPSBNs uBSERtes Zfﬂ’%]tlcg‘?l'%ﬂeori‘i sEFt B B ?t?’%f"faoé" “Ger at es
havi ng poor rerdwes cab RodRakt iRsbothd Nvettalopdi stawh thuliamryweel |
suited E%:y%ifggfggarpggfégance, formed from separate particle
agglomerates. The dimensions of the said particles do
not exceed 30 u [lacuna]. However, the use of additives
is a drawback for the production of granules of a
mineral substance when the latter has to be of high
30 purity. In particular, pharmaceutical applications

require such high-purity products.

The invention therefore aims to remedy these drawbacks
by providing granules of an agglomerated mineral
35 gubstance, which exhibit good abrasion resistance and
can be produced by a process that 1is simple and

economic and does not require the use of any additive.



35 Depending on its nean dianeter and the size of the particles from which
it i's forned, the agglonerate contains a variable nunber of these
particles, namely froma few tens of particles to several mllion. - 4
According to the invention, the aggl o_rreara_te is coated with a nonolithic
outer layer. The term"nonolithic layer" is understood to nean a | ayer of

material th ' nti C#E\;' : | ot glpnesptedie The
mat eri al frggﬁn\%ﬁ@ﬁﬁiﬁﬁg's ?(glrér/re I sélgtl‘s%g%&?lti g%ﬁg?ﬁgde tg)g a si %gl e U?li tary,
non- aggl omecampdiblioek. ant daglnmsrats| 9L nPareigieal I9heastBiBerghe | ayer

may be a sigghecgh¥etal .wiper gener aldnarddtdisi Aol wer ystahe 10tHbe
nonolithic layer fornms an envel gpe  around th(jﬂiaggl onerate, the function of
which is to2R@ERBRTEAR ¥Sr EPATR% Wé thyf BRECALER I5artitEred2YRE ‘may be

i nper neabl e or porous and have defects, provided that they fulfil its
function. The nonolithic_|layer.that 15 coat.s_the.agglonmerate may_in certain
pl aces al sot}g‘&neqrrad'f"él%?gcéggwg i otHE, lW%nnfliO?’[ rrgapf o%gofor%rﬁéﬂs
initially psaseet i@tthmagggheweraae. smhélt hdtkmessrof orheacoderagr| ayer
must be suf (6l @0k, 20 £l LUbALhLENGreE Lechpi ek TRl andlelined above

and for providing the required good nmechanical properties.
unnecessar y howeviers t Beckiess tRreRoYRReYr dat , e t keSewo8fd +@8gee t he

econom €5 adyantees Yrdhedvemioni s2pethase HHBIMidhekess 8bsthe
nonolithic | ayer depends on various paraneters, anmong which are, in
particul ar, ofheaXamstemcBCFPEHTRAI &7 | tRF s IPYFREAO™ HEHAPTT PRES

aggl oner at e g1lda yreaitldli 2kt edi fiet dies c ppstutednttidth pahtiel est abdet he
desired nechanical strength. As a general rule, it nust be determned in
each parti c&‘ln:?rwnc§§€n‘b’§e% ‘routine laboratory study. The nonolithic outer

| ayer generally has a thickness of 35 greater than 0.25 um It is generally

advant aggous f of s L ey JrEle il EBrexaRed 30nu1l bechagihsenpbegpved that

monol i thic outer |ayers ing at esS of greater than 0.5 ~mare
particul ar| ynwgntdisine. to haye m efepabldianelesy PRIWRRBsL (& Hesdnthan or

equal to 305yP0 um. Preferably, its mean diameter is greater than
250 um. Preferably, it is less than 2500 um. When the

granule is approximately spherical, this mean diameter

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

mean diameter is defined as being six times the ratio

of its volume to its external surface area.

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

having poor mechanical properties.

The invention is particularly well suited to sodium
bicarbonate.

35
Depending on its mean diameter and the size of the
particles from which it 1is 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 5 with the nonolithic
outer |ayer substantially inproves their abrasion resistance. The choice of
constituent nmaterial of the outer coating layer is determ ned by the final
properties desired. In 10 addition to gbrasion resistance, antistatic or
hydr ophobi ¢ properties may, for exarrpl e, be sought by using a coating |ayer
of organic material. However, it is advantageous for the nonolithic outer
15 layer to be forned froma m neral substance. Preferably, the m neral
subst ance okceprdimgoltiot ilkke olipEENEAPEr TS UBSTLAPPEREG itFerfieEto the

m neral subgiance ofohibe iRaRL Cb@@erTm&y&qudh@n{:ebﬂS tien20i @elvant age
that the resultlng ranu e n@/oége of h| g%qll %/ ? a preferre%baenbodl ment
of the inveh®Y®h' ntQi H‘? ¥FVe8! % s or
SUffaCt&ﬂtSls25sb9nalaﬂe§ewdﬁiﬂﬁﬁdnsulIﬁ i 5i aocentegjlerratdte grilaamul e
contains no b nder uch | s nmay t {he st t.est r

requi rement §2 %éf‘%e? %’ |eI%dls fﬂ%r?}“aﬁitfoo %ée’r?lri‘tslaolrlR}J nlla{%ee as

phar maceut i gal sfiingllck Smih@rynvemmﬁgalmetr@t&des bboek powdér ciomipri si ng
a_hunter of pOLRONLES aqaoraﬂ'@gyﬁea;bﬁnéng«sa%onﬁfescup@p AbgVee The powder
accordi ng t8 e rnvention nay or ned excl usively from granul es
accordi ng t8ipgée| mramttian. MPramyweneihel udé othed I@Q%Xﬁﬂié%taln

vari ablg) preparth8nsiithicb 13herw dohmel dhe areardse di armied dmérl buti on
may vary greatly, since it depends, essentially on the ﬁg%I orrera

t echni que ud€gioBeFRESHo RROFHP Mg Ofo W n¥&nt5i%

various terataah fi ehds. hggheméraukdar, pawndecSeaccordtng ma)ythebe
i nvention, risi sodi car ate a ca igd for the
manuf act ur e 6‘? 5@?8398nt sIl O&P%a?rrgggutl ta %g%‘) %f% %%@I nven‘El on al so
relates to ahpyocfasbfibr :n:mnufaupunpng tPlee p@m@rllé;d’@-@r diagero it
invention, LBaWAl CRyel N ol Eré&a%teepma%gglqumrcﬁéx%ﬂ{ RATdd&d esapioa _
m neral substance are ormag process is 15 characterized in_that, in
a second st@sneFﬁéthgmeﬁér a@@@PAYe eBhPedltv t PR nbmbt1EFREIPRYe?E The

function of cihexki Kat tshepyobrtBenpr eaesseaagolidnegate.t he invention is to
aggl onerate particles whose nean

|edin

The thickness of the coating layer must be sufficient
20 for fulfilling its technical function defined above and
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
30 particles and the desired mechanical strength. As a
general rule, it must be determined in each particular

case by a routine laboratory study.

The monolithic outer layer generally has a thickness of
35 greater than 0.25 um. It is generally advantageous for
this layer not to exceed 50 um. It has been observed
that monolithic outer 1layers having a thickness of

greater than 0.5 um are particularly suitable.



20 dianeter is'too small for the intended applications) in order to form
aggt oner at es whose nean dianeter is suitable for these applications. Any
known aggl oneration technique may be used - for exanple, sintering,

pal l eti zing or conpacting. 25 As indicated above, depending on the m neral
Subst ance fromwhich they are fornmed and on the technique used to

aggl oner at epb0RLlApiG. PAUH Gl eonAtRELESt AR SEERt Rhatf LESeRfaaxtENl o one
anot her. However, a m ninum’l eve of adhesion is necessary in order to
ensure cohesPonamef the agglonerate before it is coated. In a particular

met hod of inplenmenting the process according to the invention, the particle
aggl onerates 35 are forned_by conpacting. Any_suitagle cquactinﬂ%%echnique
may be usedACFATEingadvntd§eotRVERFEPBN SO mEfRoP T PHpTnht at i on,
the partg cl @8 tAr e eomEsed Bk Iy COIPeLs Shgrrbaiuraiaitie et | SmpAddeesake
obtained is hhen crushed in oudﬁr to obtain the _ 7 _ aggl onerates of
desired sizER®The?praault 6684FH88 From the crushing is screened,

excessively fine aggl onerates being recycled into the conpacting operation.

5 In the Seald pbeRCOL ! NORUACERY AGRAULMINT Idr ik VA | Qfac 15
aggl oner at e ar e coated mnpﬁ'a monol i thic I'ayer.  The choi ce, of coating
t echni que usesetf os eeaspranedudyi ridie SPmal Mr ey iR s repeFdls on the

precise ¢irgupgtangpes e appbigatbAn ofcbhgrdlcgr ocesst ageQEding &0 the
invention. In _an advantageous version of the process accordlngﬁéq%§he

i nvention, PYIEERNOPRE RFPRFFLRTSMAY sufOFs AR sBPuSWY

consti t uent ygubst aneeadfing51bhermefobryhing cl ageerialnade to pass through a
bed of the agglonerates. The bed may or nmay not be fluidized. However,
fluidized beds are preferred. Crystal growth by passing a supersaturated
sol ution t htougkea,f | it dizedadreah tesedesn foes ctihdetono ldeduimentu2e€r EP 0 352

847 (SQYAY120kx EQI bl $o20A §3bh08 hinkh81PLABRTSACCONINg Lo the
} Bed i f

i nvention, ormed fromthe agglonmerates to be coated. The
supersaturation of the saturated solution may be obtained by cooling the

latter beforgdre a018S | Bhe CpMasil Wdibdthndiedor25the thenblptepent ation
version in which the nonolithic Iayerlﬁag f he gﬁgl nerahﬁgaare forged from
sodi um bi caPH&R&t eL2Y]E haS FeF PR t a1 EFR" %geFSt ofttfE®bed is
advant ageoushipszbove 36€. tiowepertiiclleiss 30hhot emivddimerite has tbhs

t enper re to exceed 70C. In a prefert i i thi S version,
t he teﬂ% rafal?rvgn&thehetIB% its}1 eabgeguiéggn%aeqq%% gg%@ Wg@él ﬁqqsan%{'ﬁgr

advant ageoupwrertyi.on of the process according to the invention, in order to
coat the agglonerates, a supersaturated solution of a constituent substance

of the nmonolithic I@yer is sprayed onto them In a preferred max gf
i mpl enenti ngn & pre erred embodiment of the invention, the granhule

contains no additives, such as binders or surfactants.
25 In a preferred version of this embodiment, the granule
contains no Dbinder. Such granules may meet the
strictest purity requirements, whether in the field of

human foodstuffs or in the pharmaceutical field.

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

above.

The powder according to the invention may be formed
35 exclusively from granules according to the invention.
It may also include other' granules, in variable

proportions.



. g _ 510 this version, the agglonerates are introduced continuously into
an inclined rotating drumwhich is sprayed with the supersaturated
solution. The novenent of the drum ensures honbgeneous distribution of the
monolithic layer around the agglonerate. After a sufficient residence tine
(that depends in particular on the desired thickness of the coating |ayer

and may be sk Y athe denehlenatlaonn d e Hamsi ens. andihe, shapdvety rotati on
of the drunj, the coated agglonerates are renoved fromthe drum fﬁe
i nvention | STEREGSEr at ANES t hetf ol AERPAGSdesePFRRFdALW L h PBf erERRe to the

appended dr gyynemetatibBa seb8heghiegusedr.epresents the diagramof a plant
for carrying out one particular way of inplenenting the process according

to the invention. The plant shown schematically in the figure, the 20
descri ptj onTak phedepebaicoadiolh W ahe alrdwews:i@onpan Ses appblédcbmpact or

2, a crusher _4,. a screen unit. 6, ;a_saturation . eat ger 10,
a fIuidizedyﬁgaongst%ﬁ?'Q%ﬁaﬁz gﬁgigsdrye¢814&%%él%gﬁ%ﬁﬂ1bi%géﬁgﬁgte
particles laaceridiatgoduced i rthe t helmugntigonpact @dmpripir@npageeduBake 3 is

produced thesgL0,oMhecCake, dnlig gt ushedni n bhe chysherad i ebe agghonerates
5. Afraction 7, having particle sizes between 500 and 1000 ~.m is

sel ected froanufaciurgggfoRereresnt SpPnPRfE ey tdCrde RTPRIUCES - The
undersigg 16 having di mensions of less than 500 ~,mis recycled into the

conpactor 2, whereas the oversize 17 vi ng di nensi_ons_of greate% t han 1000
umis recycF@& i ntBYPRELERUsHRTSA. THE BefRct € agll onBF &f §57 at@"35
i ntroduced maho fiake ueiyst ald zewdsY, ddwoAdirglitzed hedinfembich, i $nf or ned

by said agglonerates. A saiura sodi i n it 9.&S.produced
h the. satarrcen cahid st it coE8p: Ao TR0 S e Rl ok
exchanger lhiserad tospbstaseea ansersivumgfed whigh HyPC@Bshi cadbonat e

sol utiopg 11 é&ﬁﬁk%@l” ed gplwtionpll ks igudQayucedicht o thge

crystalTizes , Where It fluidizes the bed of crystals. The solution 11 is
desuper sat uPSIIAOTET aEEHt X WO SCh & 1ty & oA FS ¢ H@YSFtter are thus
progressively coated with a nonolithic |ayer of sodium bicarbonate. The

wet, coated bicagrbonate 13 ollected fromthe_crystallizes 12) .is dried in
the dryer 14 qsgﬁqﬁﬁqu)9£uﬁh%/{%ﬁﬁ?iﬁﬁﬁppﬁgdﬁg? R%?ciﬁslﬁcgoéﬁé?%rred
enbodi nent afo tre plramdntsivownis ncd hegdlguesate heashtolasi ehosanke8n t he
exchang 1Q. the .qry | .1 zes C I i J appar at us,
of the ??me%&%gn %I’tle%ed'%{ ntsbtéﬁréoﬂpgelgn at Z-t?]}f;r‘e 0 %H(g%% %%8% %%%{\:/%g/h%A) ?HThe
exanpl es, t lwerddascrtiopt ifermof aghileomerptiest owhewe bREAy odiamBEebenéfit of

the inventi yitable for these applications. Any known
agglomeration technique may be used - for example,
sintering, palletizing or compacting.
25
As indicated above, depending on the mineral substance
from which they are formed and on the technique used to
agglomerate them, the particles adhere to a greater or
lesser extent to one another. However, a minimum level
30 of adhesion is necessary in order to ensure cohesion of

the agglomerate before it is coated.

In a particular method of implementing the process
according to the invention, the particle agglomerates
35 are formed by compacting. Any suitable compacting
technique may be used. In an advantageous version of
this method of implementation, the particles are
compacted by compression between two rolls. The cake
obtained is then crushed in order to obtain the



20 Exanple 1 (not according to the invention) Conpacted and crushed sodi um
bi car bonat e aggl onmerates, the particle size of which was between 500 and
1000 ~. m were subjected to the foll ow ng nechanical abrasion 25 test. 100
g of granules were placed in a rotating cylindrical drum having an inside
dianeter of 57 mmand a length of 120 mm in the presence of 400 g of |ead

beads 6 mm Lp 3Q diameketr Hagiddindes t hek rotedesk abpd4theantion 30

mnutes. Aftér the treatnment, an "abrasion resistapce index" was neasured,
this being GBE §E@sEINOhe S retgBIed i PPRITRIE LY aie?%h?gg POERRCEDBNt ent of
the drum t hgkipassesytheaughta €3ecuFofipaveinghepeestlibnaf 35 the test was

3% Exanple 2 (accoré’i ng to the invention) - 10 A bed of 100 g of

conpacted and crushed sodi um bi carbonat e aggl onerates, the particle size of
whi ch was bahweehe 5Gcuid 1866pmofvashd apedceast hecddrdihigattioontiesh of a

fluidization_col t he | u | Lo c ct W t static bath
whose tenpe%&vﬁpg%é seFﬁgt g%@l%ﬁép%te%igmgﬂf ui gigfe%dﬁy. pﬁgﬂgscgndi ng
flow, at a wenoditonicf lEawemd HThef chosaperfatanedtiaw strilm Pieardedate
solution thrg ééﬁ%i%}hdaa@,uaa,%aﬁ% syperisadiAlddn gbpthgssol ution

10 was set at 2.4 hanks to a tenpéerature drop of 1.9C of the solution
t hrough t he 9&xchBRgEPTeTHEE c FEt T FYIDF2RFRS affl oREPALER AL cOhti hiRd for

one houip afh@cesh elddhdigiany enheraneg@liloact ed and the 15 nean thickness
of the coating |layer was neasured, nanely 3 Vim The granul es according to

the invention produced in this way were then subjected to the abrasion test
defi ned aboua iah Ex@&nmpheadeoddheveesiibh wds thebY%hratmmmsicadrdpng heovery
consi derabl €,20 i in eir sio esi esult of the
coating accgtrhcﬁ ngn?}(;)‘(?%ﬁigj‘?%\/ent ittgn. agrrgl e gh%acczatrggqqcr?gn%ﬁge i nc{i/enti on)
25 The pr oceduper sedruratiesl esxahpt tomaofas? | ROEREAPLENE, SREHRNGHaPLt he

super saj gr athQn MASH-BAIn A fayed/ K8 mAldeerchbglsaci@ough @abéddokayer was
deposited on aggl onerates. The result of the abrasion tes% vvaa,o.%% again
showi ng an %A% AHEMCTaF e TBP ABPBNMRY¥sOLt ARde TR oPet heUyFaAtfes

accordi ng toiduherdrivepiludfized beds are preferred. Crystal growth
by passing a supersaturated solution through a
fluidized bed has been described in document
20 EP 0 352 847 (SOLVAY SA). For its application to the
process according to the invention, the bed is formed
from the agglomerates to be coated. The supersaturation
of the saturated solution may be obtained by cooling
the latter before it comes into contact with the bed.
25
In the implementation version in which the monolithic
layer and the agglomerates are formed from sodium
bicarbonate, it has been found that the temperature of
the bed is advantageously above 30°C. However, it is

30 not worthwhile for this temperature to exceed 70°C.

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

35 In another advantageous version of the ©process
according to the invention,” in order to coat the
agglomerates, a supersaturated solution of a
constituent substance of the monolithic layer is

sprayed onto them. In a preferred way of implementing
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G aim81er YenfhAOG R 28 idrdsat, to coat the agglonerates, a
supersaturated solution of a constituent substance of the nonolithic |ayer

I's made to pass through a bed of the 5 aggl onerates.
The invention is illustrated Dby the following

description with reference to the appended drawing.

15 The single figure represents the diagram of a plant for
carrying out one particular way of implementing the

process according to the invention.

The plant shown schematically in the figure, the
20 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

fluidized-bed crystallizer 12 and a dryer 14.

25 Sodium bicarbonate particles 1 are introduced into the
roll compactor 2. A compacted cake 3 is produced
therein. The cake 3 is crushed in the crusher 4 into
agglomerates 5. A fraction 7, having particle sizes
between 500 and 1000 um, is selected from the

30 agglomerates 5 by means of a screen unit 6. The
undersize 16 having dimensions of less than 500 um is
recycled into the compactor 2, whereas the oversize 17
having dimensions of greater than 1000 um is recycled
into the crusher 4. The selected agglomerates 7 are

35 introduced into the crystallizer 12, the fluidized bed
of which is formed by said agglomerates. A saturated
sodium bicarbonate solution 9 is produced 1in the
saturation tank 8. This solution is then cooled in the

heat exchanger 10 so as to produce a supersaturated
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figure, the saturation tank 8, the exchanger 10 and the
crystallizer 12 are combined into a single apparatus,
of the type described in European Patent 0 352 847

15 (SOLVAY SA).

The examples, the description of which will follow,

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

Compacted and crushed sodium bicarbonate agglomerates,

the particle size of which was between 500 and 1000 um,

were subjected to the following mechanical abrasion
25 test.

100 g of granules were placed in a rotating cylindrical
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
30 diameter. The drum was then rotated at 140 rpm for 30
minutes. After the treatment, an “abrasion resistance
index” was measured, this being defined as the
fraction, in percent by weight, of the content of the
drum that passes through a 63 um sieve. The result of
35 the test was 3%.

Example 2 (according to the invention)
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the ascending flow, at a velocity of 154 m/h, of a
supersaturated sodium bicarbonate solution through the
fluidization mesh. The supersaturation of the solution
10 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
hour, after which the granules were collected and the
15 mean thickness of the coating layer was measured,
namely 3 um. The granules according to the invention
produced in this way were then subjected to the
abrasion test defined above in Example 1. The result
was 0.6%, demonstrating the very considerable
20 improvement in their abrasion resistance as a result of

the coating according to the invention.
Example 3 (according to the invention)

25 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 um coating layer was deposited on
agglomerates. The result of the abrasion test was 0.1%,
again showing an improvement in the abrasion resistance

30 of the granules according to the invention.
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that the monolithic outer layer 1is formed from a

mineral substance.

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

15
4. Granule according to any one of Claims 1 to 3,
characterized in that the mineral substance is 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 wum.

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.



@10% o0& ()- FFG H HOHLH8HI r S1!Ls: ! 10%& ()-3910%& ()- 1000 1000
1000!'t @ ! 10%00& ()-L'@! 10%0& ()-Ly+310% o0& ()- @ Normal " "Headi ng 13]c"
"Headi ng 23] c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c"
"Headi ng 73] c" "Heading 83]c" "Heading,93Lc"A "Default Paragraph FontWQ
'-5: GA@EFIJLNPRTVXZ\ 2" ; 1H 1234 M c #3( +% 1483; =| AOCCFI 56789: ;
<=>?@ABCDEFGHI JK i_mes A inal oL w' Document
I #SUR ()*+,§E{d.'/ 0%}§g‘%89$\&¥):1§2{&% IOFGHI Jlé?_le\]ﬂg\loyg ) ReghrbotEyYoed

in that, to coat the agglomerates, a supersaturated

solution of a constituent substance of the monolithic

layer 1is made to ©pass through a bed of the

5 agglomerates.



