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Phe peaoducbion ol soumercial catalysts has beed
greatly develoncd 1o tha last twenty years. Although the
usa of catalyst han nul penstruted uniformly in the chemical
industry, still the sbage hus boen reached where a large part
: the chomical industry and especially the petrochimical one,
Beve adopbed the catalytic procedures for the fabrication of
& large apsortuent oi products.

It i8s worith mentioning that the oil processing
iaﬁu:&:y, iony; womnidered as a conservative industry ss
140¢ Nli mmmtn;, ;reeeﬁ“ applied, has mepm the

m hc nid mz et pﬂm& it iﬂ alseat aaphtﬂx eﬁtm

oa catalysic aeuea;

o Acknowledging bhe imp - of commercial ceta =
Ayeis, 46 is not auzgeisiag tatk aoue aad -wge pt&pl! tht

desirze efficiency, have chogsen catalytic aection us a mesns

of iamprovind the production of maberial geods. IS sesms Lhal,
%o date, one problem Huas not been sufficiently elucidated und,

that is Low much human and w.berial efforta s to ve mm
&a she oabalycis tield.

, here are some pedple who atfiru thab special care
, 1aA;tqyicea in comiSting oneselt Go the use of comacreial
gabalyest due bto the low rate of succes in thiy field on &

werld-wide scale. In addabion, it has been ciearly demonstra- o

ted that the moub imporiant achievewents hove been obtsined

by strongly developed couniries whioh could afford very
xpenditures bhat could luber be redeemed either from the

hish volnae of produstion obbtained as a resuls of this commit=

ment or by sale of licences and documentation. It uaﬁld

" seem that they are right.
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Others congider tiat by peruanently conteavlating the
industrisl potential differvace between the largce ond cusll
oouniries, soomer or luter the difturvice wuld ing.euse end the
depeadency ou ihe wchieveusuis of othurs wo.1d4 be even more em-
phasised. Aoreover, it will nmoi ¢V ve possible 40 eubiuate at o
legitinate value a cortein schiuve.wnt us tucre %11l be¢ no actusl
posciolity of Soapuring tho uew solutionse  Thoir coclunion is
thut such probless should ve studied more exvensively in order to
keep up with yenoral progress. 1t would sesu thut Sy v very

right,
~ Hewever, by Aislysing vhe two points of view, it o be
aeen ﬁ;xsﬁ oven $.ough the Zirst wolah of view svduces uffors ot

utnmm”tpummtmmuvmmw
the new soiution. Yor tuis £uas0n, in mOBS ce.e8 Ox tiig kind,
OVed our lutcllectuul treining ressins oveiind 1a:dusuriel develop-
ment inotued of buin: sheed of it,
ummmummema}powervmum
redsonable, it must oe tuken into sesouns that, 20 matter how
Bizh tie enlueless nisit ve Of tioes slio desi®w %0 inSroduse
Sechuical pro.xess in frousntion, effors sliould be estiasted -
function of enticipated egvuouicsl el vots, effeuts which must
be sufficiently high for she husen sod wsverisl offort %0 oe
profitable. It is Lrue tust profitablensss nust alec be eouaded
Lr0m a0 im rovement working conception oa;le, developmcat of
sciontific uwnd sechnicsl activisy level, which, ia che finel
analysis, signiticantly increuses staff co..petunce and opens
Dew Lorizons [os the iucioves.as of yroduction. lven s0, as




wo are not discussing a didactic accivity, it ie wnot timely to over—-
enphasise this aspect but to acknowledgo its part in promoting teh~
nicsl progress.

However, it is doubtful whether the ccononical effect would
bo fevorsble at & hizh efiort and low production or low production
value, especially when ibhe quality of procuction dovelops rapidly.

Production of cutelysis, especislly those that roguire
cpecisl prepurstion, is mot an exocption vo the rulcc shown sbove.
It oeoms, however, that tuure ic a curiein psculiuvrity snd namely,
that there oie vury few cuses waen procegsres Oro offered rogarding
the uanutectwre of ocsialysis.

 Explanstions could,ef eourse, be found ior this situation.
One of heos ey be thet et yrisent there is ¢ reletively smsll
punber of casalyst producers in the werld, who are either large
compenies, or who sre more or less using licences belonging %0
large companies. Geserally sposkin;, the production capmcities
of these eoupauies are large end it scems tiut Lhe sales ensure &
subs.antisl profis. For this reason, the rocesses sre not dis~
0losod and probebly also .or the fuot that they aust Le sufficiently
voersatile t0 essily sscinilute, in Tavricetion, the ncw Sypes of
culolysis switn iaproved puricimances. Xt could uven be ossuned
sot in certsin coses Lie cosv of resvarch work o iwpiove the
perfaorwances of 8 calslyst would Ue wash higiwr than the invest=
mento soguired %0 put into practice the new fabrication varisnt
af 2 catelyst.
| xeuwmenweauumamgeumm-
ducuion, wiere is 8 Llexibility of tue wuibe pertly duu o Gie 2e0l
vhut cestain phases of 1ooricaiion erc achieved under 8 discontinuwocus
process, a systes taat sbell prouably be less econowical 0 asply
in cose¢ production is inurvased.

Altuouih the use of discu:tinucugs procesces comuwlist allou
tne cosrection of a0Wwe wranutiers resulilng Irow criors in the de-
velopugns tests, shis possirvility should not be uitunsively used
a8 a compla.ely diffurcnt cstalyst could be obtaired in toe commer-
cial unit thon tuat vaicu w@s GonsiuGred waun Lbe Process wus Gou=
firmed. Gencrslly, for ivauls reeson, development en invexring must
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affirw ite coutribution to reseurch work L£eyurding the elaboraiion
of the oatelysts, nor: so viince the broductlion of caivulysts iuciudus
8 relatively laicye nwwver of vhusvs, each one veiny stroagly dife
forent as to. type and complexity.

We wust not ivse sight of the foct taut in wost cugus
cavalyst is provably rubricated to Yepliuce luposbed cuibalyst,
operaiing couditions of which huve been optiuized by bthae supplier.
In spive of appearancus, viv suaull vertuiuance diilcerenves of soug
of Lo cuuvulys.c fubrica.ed v U8B muy huve suron. ed.ucts i pro=

duction, uspoclully vhen produstion b.sed oL Vh. xespective caielyst

bes @ uigh vuloe. ,

Diw to these Lreus018, Jhe Ltuwdies caivied out 1or bthe
vlaborotion of & eowwereial ¢atalyst s.all nob u.ve.a scactical
value outsice of tue ox;unic bond Detween tho calalyst and the
process for whioh it is intunded. iais is thw rcason for which the
eatulydst verformunces siwuld not be estiucted ot tue level of pouEi~
bilitles sus et the level of necessities. in otlwr words, ihe feot
that a vertuin cutalys: uas given in & st unit, Loy an arbitrary
pilot, wood results or even vublur ones then thusv obtoived in @
coiaercisl unli vivi: an imported coivulysi Laut is to ve replased, .
must e cousidered as @ sinyle Luloprustione & more co.vineing tous
would be 0 siuulsie che phemonune of o commercisl ploat which would
6ive @ wore realistic Csbluivion of Ghic cuculyct's behaviour b a
conesoiul level. : e :

- AdSbough much progress Lus been wade in this aireotion,
trom & solentific point of view, tiure wre Very Lew coses .herve,
Besed on Luboresory or oven ;iilot teat, the Jerformance of Lhe
atelyst in an indusirial plunt oen be procisely predisdel ror this
Poason we believe thut it 18 more srudent to comsiaer tue eioboresion
of a cataiyst as cuncluded when a Soaplete indusiriel churge hLas bdeen
experimented, with respcct to quality and produes yield pertforuance
obtained as well as period of serviee aond regeneration possiviliiies.




wenezally tiuuie are two ospects u:t in the eioboration
o1 a catalyst

Under the first ospeot the cutalyst, Iulerring %o @
resction or a spesitic proccss, is not surliciently knowd nei ther
a6 regards ity tobricution nor scrvice in the cutulytic procens.
in this situation, reveurch effoft snd risk are graut.

Under tus second aspest, thu cuislyst, espeoiully
ite service, &8 kuosn buv the cout of tns cosoljst and eventuully
of the licence for using at, is WO cuuveaient Lfor which reason
it i8 prulorsdie tu uishoratc une's Own catelyst. In Lhis cale
tne situation 4s Dot couplicuted as there ure cutalysts amd
industrial processes which confira the sure possivllities of

 oluborsting voriants ox the precedure.

1n this cese resesrch exzore shull ve less bus mi
8 risk o2 solving the probiea wish s dirturence pertulning $o
quelity as reluted to thie catalyst used as & wodel, tekiag into
account the fuob thut tue pervy who Lo slaboruted ihe fired
cuislyst, being in an udvenced stoge, shuil nuve a9 poagiulaty
of iaproving it thus wosurin, fizst pluce ia the telmico-ecouomical
estriciency clsssificution. s

Altiiough siasll wnd aver:ge couwntries pouive 0 approwdn
prodicas pertslning to cuse Ii. in o.der to inorvasy tho chences .
0 indugsrialise the research rogultc, the couplexiiy oi she
resesrchers’ asuiynsents is not ;reetly reduced, on Lhe contrery
mlx the prelisinury Jteges ary ocut down.

Thererote, she prodluas ore aot |greutly W m
8 orgunisevionsl or tcouaicul polus of view,personuul abd remsearch
ARS8 8% & COrsesponuing iovel veiny; Pequiced, 88 well w8 & simule
Wauous epproach w the mutser by Lhe cuutower and desigher ag
voll a8 oquipucnt sanuzgcturer.

Table 1 shows typioul stuyce soquired Tor preparing o
s0)id indusurial catesyst /5/, suggesving sany poa:..‘;txiliues by
sostining vbe wuik clemeulss *he sioyes Bmuy ve teutured [or each
type ot cutalyst function 0. tic process sequiresentse Thus, in




Table 2, seversl aspecis urc shown relubed Lo the prepurution vi an
industrial cuvelysi tor cutalyeic reforuing. Altnvign eacn siog e
of catalyut eluvosu.tion uay ve digtincsiy studiea, it is obsoluvely
Recessury tv takv into sccount tiw sXisein, 1us.rdependeice Dusweun
the various uioino 80 vaot the effecs o any soditicuiion in vhe
procuaure of preparing and Vestang 02 cavalysis ey be pruciaely
ostubliched. kany tises, on an indusurial scele, » covalyst may

oe teken out oi competition due to g disivrence of yield in tne
Dasio paoduct ob voay leg8.

Thas statexens way appesr to be exa ;erubede Yus if we look ot oy
of s rexoruing catalyss 1or e capscisy of 4 milizcn teus/year

& for sue suwe quslity s the cuse of intioducing she aew catulyes,
‘#Xliolenoy reduction shuis be 20 ulleswd/yoar, ri,ure tuat svoults
Tron Whe difteronce inm vulue botween iw L3s0sine or guality chown
8nd gases reculvted to tae setriment of gusoline yiesds ,
i rovencas of thas situes.vu requiires not cudy edoitivual’
$Xpenses inourr.d mootly on an andustrial tevel but extre tiae sse

Thus, it is very iupoitunt Ghut il concurned (recesit.wru,
desigmrs, equipaunt mmnufoctureres sud custouer) in soiving those
pEObiens sust coordinute theiy cfforts. '

Scvurel exsaples Pepurding the Lubrication of o cutalyot,
uadng vesive aluning ag o Mopors, ovtaiued vy the precipituvion

proccdure,shall indiceis cersein 88pects in couueclion with Lhe
above.
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a. ceipitation of glumipium h de el jprom

aluminium salt solution

Usually the hydrogel is filtered Lut filtrability is
very weak. Generally, at least ¢ filtrations are required, omne
for the formed precipitate and the other or others, for the
washed precipitato. In sizing the filtering equipment,suspension
£iltrability for each filtering operation must be taken into
account as £iltrebiliby changes durin; the gel wabin, phuses.

It has been deberuined experiuwcntally that filtering retes are
reduced 3-4 times by the washin; operations. However, certsin
preliminary preparaticns of Ghe suspension may increase by
several times Ghe filteriny efiicioncy, thus reducing investaent
ocosta. These must be utilized,

Ancther example, also for the aluains gel precipibation
phase, can demonctrate what could happen if a designer would sol
respect an indicalion resulting frow resesrch work. Two reactanty,
one with banic and the other with acid properties, and rates in
the oxder of 10U/1, sre ocontacted to sbtein alunina nydretes.
The importance of the pH, belng known as vell as centacting
mode end lemperature upon the cutelyltic support qualisy thet is
to be obtained, contacting pructically at random i1s, neverthe-
less, allowed, end in order pot to excecd the reaction tempera~
ture, ectiou is teaken upon the rate of one of the reactans
insteed of actiny upon the cooling sauipsent. Keeping in aind
She above considerations, unrepeatibility of She hydrabe pro -
perties and then of the catalytic supporta,™is ensured”.

In figures 1 and 2 is shown the effect of pH snd reac-
Sion temperatura upon the structural properties of the alusinas
hydrates /6,7/. It is observed that the exiating difrereatia-
Sions in She hydrate properties sre sensitive even ut sdight
veriations of the paremeters shown, effesting at later stages
the support or catalyst structure.
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& Suituble auiouue .o oi VAG piec it abion use murnl
Dot de cousitercd 1n vhis Quoe 48 4 reduciion ov LUUPOweY vubl ag
a key olewent i wue dgelilgvencat o Uhiv Toccss,

in aduition, the cunorol 2WSLLUL 0T Wl 6 be placec in
Lthe wealest point of Chu operation and Lol sl oLace vicse it
shals doiugy UVeluge values 00 Ghie pazmac cers regquicede La oiuner
words, 1. svewt Liut ¢ .culcal VOO AneeRiig nos o vedy iuporibont
Coubraipubion mose 6o as e Cheamical reuction iy bracéically
insiuntuncous and wug reaclion prodtces sre solids and coiutions
with & stromy; recijrocal intiuence.

Anvtlhicy exsmple 3

®) WRtaiRing Jydisod_aluing b, Liiwigabing 1o ere

AL LTA8 25012 28 unother puuse in Whe Plepacsbion of cubalyst
which fmpresses 8irouyly its chur:.cuvep upon Lhe constiituvive
and sirucvural broperties ot the Ciludysts .

1t is inown tuav, in wouv cuses, Tunction of Lie procie-
Piriaiion Suidivions, tai- Lud m'no-lum:ubes are cutolned whiel,
in vhe dehydracing wvreotmentu, pucced:ively sasg barvu_h 8 serieg
ol spucics in O waluwing (7)o ivanuiowie.ion procedure iy a
function of initiol Guruciure, beuivurubwrey diyin,, medicy cule-
Cinutiony eboe 1t 1g suilticient to prescot only wie vu.anv ol
guck 9 Granclurastion 10 oracy bo ew tau fio vance of cu.tbiol
vildCi: i3 (lue reqguised u"i%“ﬁh.u‘; sbu ge  Toble 5 shiows Lhe dQC G-
pOsiviun 6t 68 of viuwiarum NSUPL6RS Uy Legein an ary air ().
4% can uwe observed V3% alboousn ghue fiaal deCo, vaivion s.ructuve
of dny hyarsbc is BlobBa=ulliminty Gil iibciueaiob. Sy depend
Uron Lhe lniviol by rate suructire us wWell g wie et rnbwre at
wiaeh Gie vrunsiorwobion vccurede As rouyirds the ane ood coe

%]

k2

L0IML, woig Trequently waployod ug c: uljele supporis, 1y is

VOB YVUd wuut Lhivie reydive vLae Jae initial Sviucture ve vataer
trdn arutes or alpug=monon,drubes vut in no cuse butu-monon,dragcs
virich loaa directly to vo¢ ulpna fosrwe 1t 18 unuceraiood Luav in
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S0l cuses ulphe-elwirng ig Lhe 06 rewuired wut it 18 oum
thas ondy 4n cuses when Speciul oruciuzal propestics are not
Toquesies us 2 oqialytic suppors,

In order to tuve @ ¢0..pleve piotur. rasudding the
lafiuance of <he hyirate iudtiol cuructupy u-on Lhe sixucturul
PPOPulItico of Ll Cavulysic S4pport, Lu. evolution of the
plumine's specilic u.ug obtaiucd oy the UeCui 08.tivn of wlplLae
Srinydraie and al pua=wouohy dreve funciion or Luwperacw'y and ‘
Qeiiydruting wedium (&) 0re ushown in fi wre 5. iU can be obaarved
st while wgue 8petisic wrwa of the alpha=acachydrete muctically
does 2ot ubuergo eny Badildcution wp ko 40%, the Lpecific area
of slphe=sritydrese QLCeroes 8 muxiuum woditicosion in the inture ,,
val De | .

Ia tables 4 add 5 ure shown alee vlher structurul modie @
Lficatious of ihe @00Ve wout.iobed lydrates, indicuting ¢s:untisl
differences betneen tne behaviour of wonoe aud Sriiydrates (8).

Froa the sbove it ean be suun tuat, function or the
propustien desireu ror bbe catuiyuic ﬁﬁfﬁporﬁ, it i tosodutely
Decessary thai the aocedure, for obtainan; lydro;els, respeciivel,
Lydrote o hyuroves, aust pe cicerdy outlined aena Pepculudle in
all details. : :
1B the Iirct plice, i¢ is tne Yeseordicr's duvy to wuke
up & research schedule wh. ci would »iwdt the Yevulopuent of Lhe :
procese up %o'tswbliahing Sbe oiameuers tor tag indwirial plunt..
The paramolers, developed in tney Ladar.tory must ve Co.iicered only,
88 & preliaiaery pusge wileh would uove e fosuioility of such :
@ povduot bus not he LABner 10 wiich it sigil Ly odiauincy on an
iodusirial sesle. Acblbrury repetition o .. Procuus on a pilot
Scule chsll not wive nowve Aniovustions. Co tii Souirary, in .uny |
Cases, tLhe .1iloi units are go G0u.LlucLud Lhuy mup. movlens uxg
Felsed oy W ug tamh Tuydared to colve and, at uhe end, ihe
industrial piont 13 degiisned vithout Leving suc necussary data
in spite of hiving 8 process ~sadot unis.
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Dw to tie nuwerous roblius relabeg to preparution
Oi the suprpurt, in wuny ceses, the resmcurcicrs are tuipled %o
linat thedr siccation vo the EubL.oquent pruges or sctuve couponent
integrution ond Cstulyst risishinge 1z an tiv cuses a0 wuieh
tue prvporiion of e wciive COw c0Nuabe us 1eduted Lo vie 8dppors
is uigh, this sspuct iv less uportant, it scems inut wile situge
Vion cusngus wien tuo active oow vu.at ooucunvrubion is low, au
in vhao cuue, luterdependcioe bobween ¢ise Suppore sud uctive
C0u. obuibis pluys & ueoisive purt Upolh bl Gutulysy perioPuuaces.

A8 8n eXaaple viiuncvionud ca Ledyst was vu cousiderea
with Sustinus or platinum accociuted »ith ovhelr vleuunis whepe
Sue active wstal cuinenty is in Lho order uf Ueswleitue

whon using vaue Lugregnating wcthod, co.placations urdse
in ex.pupoiuiiag isvor: Wig &ioules W an iondusielal sculey ege
pecinlly due w tne GLurva, adsorbant properticy o4 uhe su_port
rosUiidng 2 98 wngeven ddseribution of wne plolinuw in Wie coloe
4y8%e the absoavtion uny ¢isfusion phciumeds 28 well 80 lolere
JAAULEE TIOW sust be biorouily siutica Ly ouacr Lo - 6S1EN ung
tlse vhe progcr oquipments ‘‘hoic 1o mo daloraution jiven in
diiercture 2. ekedng ABDreLneLica pivc.y CuLd it e TN, e WoLue
@¥ery thic proolum suss be solvud Iy s et eonbceLion vilLu Wbe
396 va wuppurt wd culalyst Cin. whiny, wethod (forcing, twbletting,
otoulsaiion).

Usually, io order so wuglere an oven inpie e tion, o
B0=0olled coupctitor iz uscd wWhich i in Jsei. unobiwp solute,
which, iu oc:rtain Conc.abrubion, .ecuces the wrulovive Caputity
or plutdnic cowpound 4dgoc, tdon on bhe suppori suriucey prouctiag:
Ve pegeiroéion of oo pleotinie c¢o.oud 100 Lhe WPuiule depthe
Deterainaotion of uduorbtion consianis on i uiVeu suppors, tor
tue pluvinic Culpund 4. well un Lo uiic co..petLbor colut. (ucid,
dslby Guce) Fepreoents the tis bt atup in elsborasii,, the duta
roQuisred iox Geslgning Lo iicusiria] Ul i be




In {i urc ¢ ir show® .i.e .unfl.sence ol geveral eoupetitors
W0 biw acuivity of & pleubiunte Gevulyub ik a oyélohexane dehydro-
penasion re ction Lo vensen /9/.

1t hos Lecn uscertalacd vhat Ll el eci of bace coupetibors
depends on bhelr navwre 83 well oo bide vonvont of ihe ascl.ve come
poaent, in this cuse pluvinuue The, csn stimulate or inhibit the
ca.ulysb aclbivity, whicn,0f eow'se, n.cecsiusios ouly a sevure
sclection of the competitor vut slso cuscqiag, in tiwe, the cata~
lyst's bohaviour. ULundear ubues any circuss.unces compouads which
could votentially codon, el Lho catelyst Ltubilily wult be uvolded,
evun though, appurentiy, they present certuin edvaniuyges.

‘ Thus in the exusple quoted it ic shown it sodium nitrute
can @lso be @ £00d gu.pctibor elinouga it is inown uhot olkeline
vigacnies Hf‘ﬂ nob desiaed 4o Lhe plulinic vype cavedysts Lor eso=
Line rulorming. *

A premoturs concliwion in this ruapuct @y b Very
dotriweuval tw the cuiulyst pustoruunces during operation, for
which uscugon, iu vhe eloborztion ol sny indusirisl cutulyst, e
dong testing period is wbuoluicly necesvaly.

Nevertowless, 16 wuld noan la o of ti.e and weste of
B Gesial ¢liort Lo recouiund Lo Auch wusius cubulyst which showed
"certaln prowicing csymptoms™ on the pr.text vhut we desire Lo be
ofidciony and tu shurten rcusarch tise.

The above conolusions ere,0f eowrsc, 0lso valid ror
tableted catelystu. 1in this cuce impregnotion if uone before
the tubletting opurstion in cortain grained vowdere Abtough the
probloms relutud to the abuorplion of active coupon.uts ic giupli-
fied, ouber couplications erise due to the use of additives befere
os well as during the ¢ blcitin; operution, wh.ei, in cowe cages,
iniluences, in & lurge ucasure, the catelyst properties.

As on example, in figure 5, is shown schewatically

- the relaiive disiribution oo ihe denmity in the mecs of a well
elaborated cylinorical vablcet /10/e It has Leen aucertained thgt
tiue distribution of uensily varies considerably depunding on the

-
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preparstior of the ;ranular Reterial to be tadlutted a8 well as
on the type of tablet and tabletting nachine.

Thus, the tubletting muohine shall not be selccted
aimply by Goupuring the prices quoted in Vurious ofiers, but
&daptation or the wachine churaciesistics to tae catalyst elsboresion
Goncept shell ve teken into cousideration, foxr which Teuson Ghe |
Sype of macuine nust be selected by the researcier and not the

The few .spects ;iven inp this paper were selocted m
indusirial prectices as wull as specislized literatwe. The
purpose of this peper wus to suphasise certein problems not fully
Mﬁ to utc end mu @ust ve the object of future studies

m&yn that would fwm W« :
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