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*•    Introduction 

Duo  to Uao fact thai; zha  1»•*+-»»+ ^  ^ 

4«**.—< processus industry is gtoadilv 

•ELT?; r:ial aiteatioQ is ^ <**« * »«»«ci work on catalytic prooeasos ana catarata. 

trainai pciMBMi »P.OUXÌM4 la *„!,„, f ^j«, rt ^¡? 
ttjr ud phjr.10..   a» «in «»i*riott ^ ^ MtiÄtl0B Md 

MU.«« f ..ta,.*, u th.1, „tint, «* Mlootlvlt_ 

ditlon. in tat aoMMxelal pianto. *•*•*"« ooo- 

J>»t»r»ia»tion of activity and oal.ativi*. „- .... ,    _ ta oaxriad „M,... «<•*•• s»*l^r o* catalyat. 

ürss. "..t.rrr:"0**: r*** -*• , >*«« w *v«u la <ig«y»r«¡ij 1 niants    «• 4»*» 
mpasUrats oamaa ou-- i, «^,»   . ,   .   «**••"»• » dat., ITT, WJ    «»»oc. ou. ia ooe .«orciai plant». -«• tha only 

*. PMforaaoc. of oataly.t«, «uica U tt. ««**,,„ 
«M* <*io« »«t b. paaMd ^ . ^ „^.^ mpt 

•bull «»!!, fr* •B,oua*'M*»» •««ui pi««. « obtain «^«iacatal Mault., «aabiug „,„„«„, t0 . OOB-#I<> 

»mia, oo.tl» inattOiatioa., .ith . lag. a-gr*. of «to»*. 
woo «ad moa M nu. "^ "* "•*" 
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It Is evidaat thac ocoaouical ccncidarations require that 
the greater part or v/or'c rclatsd, to the characterization of 
catalyst activity be carried out in tho laboratory, while pilot 
unit experiaents    cnould bo caxriûd out only with those samples 
Of catalysts previously solected by laboratory tests. 

Io the following para^apha, reference shall ©e asce 
only te work retrain;* the determination ©f oatalyst activity 
at laboratory seal«. This is due ta two reasons i 

• t»e increasing iateseat ©f researchers la such 
work and future possibilities to study catalytic process ki- 
natics and difiorentiation of catalytic fuactiona la the 
frequent case of aoaplex catalysts ; 

• tao existence of standardised and fully experi- * 

Matad procedures, where these is a possibility of interpre- 
ting the data la correlation with those obtained aoaaerolally 
with catalysts of the sane typo« 

II. Problems in solid catalyst activity dotermination 

Detoraination of catalytio activity aoans the measure- 
•cat of a certain reaction velocity in proaenoe of the oa- 
talyst and the determination of the   selectivity far the 
desired product. Measurement of reaction velocity la a singla 
set af experimental conditions, allows tho sélection of ca- 
talysts, en condition that experimental conditions remains 
strictly unmodiiicd during tha entire experimental oyole. By 
varying reaction conditions» informations ara obtained on 
the kinetic of tha heterogenous catalytic réaction ( activa*» 
tion energy, order of reaction, reaction velocity equation), 
which, la especially uceful fox a aere severe election of tha 
catalytic ayates anu,in CODCO   casos, fox the design of ooamer- 
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cial catalytic ieaotorc. 

Ifc is wall known that e j.0^f,-AB       ,  , 

t« and fro» tho catalytic su^ace   ¿.¡!?I M •**•*• 

-tianafw of I4MtTOti Bols0Bi    f .*... „«•**, ^ ettal,st pMWolo(i ~ 7^^ 

^ ^    -oh.»l.o»ption of ».«.tant »ox..»!..   « ,„, 

•«•action of chtBUotbod ••loculo« i 
-«•»Motion »f »«oti«, ^oiaot, . 

« pm. ^"ia8l°" °f "-«• «*<*<»* ».HeuU. *„* 

•••Hjat. outoï ,u»fM, tat0 ^ nuM ><MM   "w"' 

•* ». .»to*.? îffi.^ W * w*'ttM,,i0 *-«•. 

•wwri« it« Huido «urfaoo i "•«•*»•» 

-I»»* «b.orptl«, j«!«, ohwtou NMU«. 

*£"•«•»• -tel».* »..«„ iUttU,       £ ¡J 1» 
«Wlaontal date obtelaad la > u«.i^ „   ÎT ^^ 
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lytie reaction oaa conaiat:?e;>:t,v influence -¿la ¿aVwlo-i.^:vj 
or an exportant,  and tac rc^U. oot^aod :^:/ aot c^c; 
»ottoot ti* activity ana ^ioativi.y of t:i¿ cv¿...I^ u¿d« 

»c vgl-al oxeólos. alaidy. la ¿hiß UöA» i¿ ia UJCí'UI  «¿ ¿s. ve 

•2a« dist*iba-i0a or  wào oa^alyatr, j>o*o ciaa tay àav* 
a aoacld**ablo ofioct u?aa  ¿* axperlsaatal data. In cost 
&C ta* *«Ae«lanA undor hyaro-ca procuro, its, fuaotior. is 
to uvula foi-aatioa and accumulation af sawcuïuora that 
would lûûd to polysoric sobatancas, v,i«jà block ta« cata- 
lpa* Poto« «ad aiffliatßu its activa ûurfûco wici iaoiioU ^a 
aotivlty. If uio hycîffoeta âoea-aov aav* vota accoaa w UM 

íBM» floctton af tau üataXyát, ià* paly&oslaatioft aad Ca^fe- 
¿atlas ptaoasaaa of ta® oatalyat aativlty say OCCUï la tao 
taaa* part ©f ta* aatalyat psïtieXta. Xa auaa & *&a* ta* 
aatiOyat appaara ta aavo a low activity aXtaatca ta© aatasa 
#f ito «uifac« i« *û«quato fox obtaiaitts äi^ ooavoíslaa 
d*£S***, la faat ta* eataXyst àaa a hi^i activity oaaeoalad 
fef saa pataaitlaaX phaaoaeaa thai, oaa b© dava Upad dut te 
•betaroatiaa *f dlffaöiaa aitala ta« pesas. 

*täm t«apcr«tur« taalda ta« ¿«acte* ¿a aaa^utad la tta 
rc.otaat *«seaa. la tte ©aao of *«actioae wit* ai<$ taawsal 
•ff***af tfco taapaxat«** at -¿a« suffaco of sa* eataXyat ¿y 
dirfo* cïoatly **aa that &«aa**od aad oaa X#ad to ««aas «*a~ 
olualaaa. 

U vl«w of tao «aovo, dxporieeata la laboratory ¿aita 
saauld ba oaxrlad out la auea a «aaats as to b^ iafluaaead 
M Uta* aa po*nlbl« by aaaa aad aeat tMUMia« paaaa&aiia* 
a« a vul«, tal*» oould ba achieved by t 

- aroatla- a alga turbulaaa* la &* fluid ssxcaa f 
- «alag aaall »astlelc» af easalyat, witk la*** 

Biaad pcroc aad aigb tac-saal aoaduetlTity i" 

I 
1 
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-«-opolns such opem^ç condii 
Wsicma w,uM b# o^^1;^ ** Um oôa. 
fres fh« *• "**«»«*nwa (below lo SSI    *^- rr« to. t*.I80dyaa3io 90Uil ^ «J, *« awo, 
*• »• iMo«n t0o?»,aturs.     

ïiU0 ••"»»»«tas 
K   th« abov* condition« ...     ,. 

«»«« th. poMibilttv to „££*    J8 •*•*» rt*ia.4 »ta«. 

«•«• "* m^..!^ iadu^'*MÎ*ï« *«»•— «tu. tao 

^^ ittiffliiHti'y 

• eloatd retato** 
• tío* »tactor., whitò ^ 

• lapaU« rtactoiía, as* 
• ««ufi©«, ni» »»tctof« 



ÏÏha cloned reactors do not exciiaase materials with the 
exterior. In this typ« oí" reactor, che catalyst togethe* 
with tht reaction mixture, ASO located in & closed aroa, fro» 
where, froo tina te tl&*» esali caieple3 of fiala aro taken to 
detersine ¿ht cfcecical transformation degree (oonvorsion). 

03M iapulae ro*ctot sonai»to of a tut 3 in which the 
oatelyet lo placed and ©ver willen * gaa i« coutenti? paesed, 
preferably Inert to the cheoioal chanco whleh art to te 
achieved, A« oarteln l&tervele, «call quantitioa (inpu.lee)of 
recetante a»« Introducid lato the cao etreao. Tao rtaetlea 
avedaota, fozaod during tha poooagi of the Impulse ovos tao 
tp^a INHHH W W/     MOHV wO B       WOP TBF      BMWBWBBpa» ^V^P^^P      ^^B# ^BW*     VBBp     BPBPBPBSJW  ^PWP^P'      B^^PP^P ^P^P ^P^P*^PWP* ^P 

Wa* B)      BBBB/      ^B^B PÍPB/ W^B^eS      B/B* wHBjnV Bf B"       e^P^PrBSBO     BS    BTW*WB7 w»BWpjl      B7B0      WB# B^'V     ^V^p*      ^^07       ^P^^^^W^P^B^BT 

for «nié purpoee, tno coluan of a goo ehroaetO(praph filled 
wltfe fc*** eaOalmt baiaci atadied« WOP BBV      BBBB/      wB>BMB«ar V     WW BBMBEp     P* WWWBW ^*T» 

fheee two 19900 or reactora, briafl? deeetlbed above, 
BOOTY?     **HoJÄOtp* VMOBBJ     OJNBWOnlB    B> VJPBF     JW|Kw#"<».«00a^0Oi0l0a0»É|r     •* OjpOOÄp B>WB00)      OJBOW/     "|Np*OpeWB¥Ba 

reeetora eepeoielly f or non-oetallMd teoetleao ox hoaoso- 
neoe oatalyoed, while the iapalae reactora ota uaad to ola* 
a Ida ta tha aaehe&leae of reaction or to atudy tño offcote BJ BB^PP^ ^F^P ^PWPPJP      lP»^P ^PP^^^PJBBpPJPWPPP^       ^P^^»       ^P^^P^P^P ^FlPF^PP^P      ^P^P ^F^W      ^P* ^p^^^^fcP ^PP^^p       ^F^P^P ^^^P" W^r 

of ver lotie Inhibitor a« polacas or provo tor a« 

Xa laboratory praotiet, teeetote with eontlaouo flow 
of food «took oto soto frequently need» Tao aetaode alabo« 
sotod between 19>o oad X9&0» which ooto davolopad In tao 
aaao tlao with tao errato oil fletolTfln atooooalas aovâoâa. VOOJOw       W^OPBBB      **OJO«1      WJBOPJP      WBa>WOTBrWjp      VOW*     WB}BBB)y WB*W      ¿Wfle* BPB/V/B^B^OOOOBa)    Vf BaV^OT^OBJPOj 

ooob aa gaaellae crooking, hydrof lalng oad tafotalae* ooto 
o]p*aaBaj^o>   wawji    BBJBV/    WOPWB#   "jpa>    Oppp*w^pfç|pp"*oa   o»w#oowa*w^owaBpOj    asv^Bvojuv¡p vaanPpow#   ooaw   WJO 

tandoaoy to axtand tao oaa of dlfftrantlal taoototo la   to- 
ooatob work to alobotata now oota%otat or laprora tha 
oxlatlas oaoo9 aa woil aa for tha oaual ooatrol of eatalfvt 
fobtloatioa oad oparatlon. ^ 



•I 
j 
Í 

-% 

aiöiitöud© to differ ostia   cond^-i--- 
Mwszï w*ySt th, BMitB *w ««»""»a u acorvad in ^r«t   us» oam ötJtps cakoa »ofarria- to • 

-U3Ô.0Î" tii# smallest tíoc-th--,  >. ¡- ^    ^ 
t. ««« interi dlffU3l0Cf j^^ «-^ r^« 

-Mtalyat dilution «ith an inJrt Büí9IÍ«I , 
-«••otnat dilution ¡ 

ftuoirt« t,po.r       w say 4is«-suiÄ *. 
-fixed b«d »eaotojia 

-«oaotoia with fluidi«* catalyst ¡ 
-fotatlng catalyat bad ïsûotM. 

nuouaXy pauiad   «-411*.^ ^r1* »«*•«» is conti* 
«MmaTT* ««««tiol coitions ia 

-opotation M vMy low «nv„£itnS(arou.,d »>, 
-illation Of oatalyat „ith „ ^ «^  * 
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especially ;{n the cas© of roac+uons which occurs with eicni- 
ficant thermal effects  ; 

- dilution of food stocks  ; 
- using such a flow that the Kop would bo hi.-her 

than 3o. 

ïhe achievett*r>t of theoe conaitionr. le seriously limi- 
ted by the de$cee of sensitivity and accuracy of the analy- 
tical procedures, as well as the pressure or ops along tait 
catalyst layes. 

In current practice suo h re ac toi a are of the integral 
type anâ only In spedii eases experimental conditions can 
bo achieved which could bo considered as differential« 

2# Haced bed reactor with reactant recirculation 

la such a reactor, the roaetante sure recycled ever 
the fixed bed of catalyst by aeans of a puap, maintaining 
at the carao tiae a continuous feed stock s tro aia and evacua- 
tion of reaction products. A high flow sfata of reactanta 
1« thus acnitved over the oatal st bed, conversion being 
very low at a cingle passage (differential). A ratio bet- 
ween recycle rate and feed rate between lo and 15 1« 
sufficient to achieve experimental conditions close to the 
differential ones. 

In spite of constructive difficulties which liait 
ite use, this type of reactor has certain characteristics 
worth dentioning : 

«-it operates in conditions very   alalias to 
those of a differential reactor  ; 

-liniar velocities of the fluid streau over the 
oatalyst bed are very similar to those of the coanercial 
reaotor $ ./. 
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- it dooc not ron .ira 
lytical Btthod. 

f,rî exception,, ¡ntiuivô &n&~ 

2&0   US«   Of  this   <-»Tß   ftp   . 

•Hon Meondor? hOBO¿oñ0« Í^^/""
0
 "'   " r'°* r-«asanas 

o«t u. d.ad .paoot f.vorobl.     "C1"ulcaoa i« earxUd 
»o« ».eondwy ,.«ctlono. c,^;^; íwlo7n** *-•»- 

control th* «immtaM rtthla     ' /**" " «""«a" t» 

W"ltati©a of th* t m at*... . .    .. 
V»1*«   to obtain n«Ml«LL"   ^! * ««"U*1«« •*• 
«1* -V «olí, th. kinmo^tT **•*-<""'•*- ««B», 

*•    ^"""'iWTitïiiin im i. 
SUCH A factor  la «Damn«,.,* II **•**.» *. o.t^,.t ûi'nr.'i-^1«»«« i««» 

*• .p..d oh..« o, th. o«nii!*t:.^"h*ft *•**• •* 
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low charmi 'svock rater., bucxasa  „orbulenco is produced exclu- 
sively by ïÀe rotation of the oatalyst bed and is thua iade- 
psadeat of ¿ne food rat« ; 

- conditions so study feo influence of the physical 
phenomena upon the rat« of reaction, variation of tas spssd 
«Ità anion tfcs oataiyst basket rocatoa beias sufficient for 
this purpose. 

Jroa the data published to dste, it sesss that 
thia typt of roaotor is »oso appsopsiats for tas operating 
oonditlons pssserlhod for tao differsatial reactor, its us« 
balas, thaïoforo, indicated to atady tac kinetie* of aetsro- 
cenous oatalyat réactions and to ooapsro the peif oraaass of 
diffsreat catalysts« Sbs réalisation of auch a ï«actor, sspt* 
oUlly »asa it %m deaixed to operato under pressurs,requires 
Kigh technical   skill, -thus Uniting tas us* of it. 

lasa choosing tas typs ** issato*, aU tas 
«ss«« ooneiaerationf. sad reactions studied suat bs taken into 
aooount as mil m the possibiiitiss of pasaotioal acbieveaeat. 
laterpxetatioa of tas experiaenwl eats is a vsry délicats 
probità «s falsa conclusion* say bs reached especially tasa 
tat differential rsactor coaditieaa ass aet completely ful» 
filled as shea there is as aevere ooatrel of ta« rssotioa 
oataastsss« 

T9» **** seaetions to satlaata ottalrst attivila 
iff fstealsae wo—iMlftg. 

Coaplex fssd stocks of various cheaical coa- 
poaition szs oubaitted to oatalytic pxooessea. Catalysts a*s 
tested under oonditions very »inilar to iadustrial oass la 
pilot units and char§ed with fssd stocks lAsatioal to laissa 
esse in tabs industries* #/# 



-*o  UXJ.-J IcultxoE   ••).ico..:-••-,-!   ,^   ,,..   K 

riz, «„, cateiysi ;•:,;;,.;:-•u;; *? ifiv«w *-«.«. 
of Mthods i'or otudvin • " ;' 7", *° '"ho «»«i^ont y n'    "•*0 05tâJ.ysts  bv fcn.-i- »„,   w 
with unitary aubsuncus. '«»cüons 

A tost reaotlBB ausi; ¡» SO ou0£8n as  ,„ ,. 
presati• ror ««,„ eùMwt.,!«"^ ° "'" 

«•OMmndrt that tue »„n.-!       w~J*x-Uv« catalyst. le i8 

•A»*4 «riOMoin^: a rest reaction; 

«-«th. reaction«", """ *V°" *»"»1 « 

action cyclo , »«latinea coûtant durtag tkt M. 

•ocu^T^ C^ t0 b° SaaX7Md « <*** - 

«o ^^^.s¿TA,ssr rtr-
teiy- 

»ith acid and aetaUle r,nG^l:lTB\'      °mUUi' 

««ecione,  that ooear eiaultaatously. 
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In. or-.ioi   io ^i^rac j-úi"i.:;v;  Oí.tai./Ol; activityt repräsen- 
tative :.*«;*cuion:ï ¡üü  -.-.oioctûd,  oifciicr acid c^taly.-erUoieìioi 
cioUd oatulysscl,  ?.U!GW aio  -ivnn  n íow ^ounnlon of t\n'.t 
reactions,  ca-fculyced by active  cold centros. 

The non-ory, ballino or o?yr.l;rJ l'ine ailica-alunina 
cracking oatalycus are tested by eumene cracking or by 
cornaroion oí' a linear or branched parafi laic hyd?oear.oon« 

ffho ipoooriíátioR e a ta lys tr. are characterised by their 
activity in parafiinic or alteyiwrooatio hyároeasfeon isoiee» 
xlsatioa ( for exstnplo n-r^atAn oí' scyiyno isoketisafcien). 

Acid £upport?i useä fot tho preparation of different 
catalys&s aró also ohasaotexiaed by tboir capacity of ea- 
talyaing öoable bona isoneriz^t.ion or of seise feyazoearooft 
chaina (  ox.  I isoseri¿aiion of cyciohexuno at »ethyls - 
oyelopentene). 

All thee© geaetions «*»• «octa to eutiaate the nain 
function of the asjovo aatelynt*.  that is» thois aei4 fimo* 
tien, ami finally* their apeeifio activity, 

Tost reaction«! of h*tmnbio hydrocarbon bydreseaatioa 
of dehydrQ^Qfcfcvî.da of cyoloper affines, aro the criteria 
fot estimating &¿e aetallic fur ci?; on nf fcydxoo* taking 
ano re for A Ins catalyst«, 

Finally« hydsogonolysls reaction of soso aulphus 
compound (nuch as thiophone) or nitrogen eospouad (»nob a* 
pyridine)  ave tanta to ostinato the desulphuratien, ron» 
pee ti ve ly denization ao ti vi 17 of «he catalysts used fei 
the purification of petroleum fractions by hydrogen fcsta» 
ting ( hyd refining). 

./. 
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»•*•«* action con« ,t, whist lB . siápUíiq«tlon 

ï&eardiii^ the saltica of aia. ^v*t-*      -      . , P^ooieas 
Wid in nL* M^r ,   M,WA3f8U ana catalyse ayates 

or ftt^0ü.n ««po«.«.,) c&a TOa u Mfd f w aort     * 8Ulß^ 
prôW#0S. Biii oenoept äuse bt ow«füUy »rail** **-„ -   ,* 

caatuy fera (SOM«!»» in I»IìI„ -.     , * ».«.. L .~   ^"Z^ «Mio or sulpbu. for»), BìBUIW- 
«M» ^»ottoo. t»k. può., ..tal** h, tb. Mid TJCZT 

nw.fr«.. « "•"-"» « •*• oatalytta.   fi.eotlon», «Dob M 
p««m» *•*"•*»«•• •* ««.tu.*uo. M.« tbiouah . 

i.ti«.r! J!?,        ^mt* **" *ifu»«*MMl cotanta, M. i«tl*0l/ 00.-4« fu« ma« •». «1W «M«. l¿k ^ L. 
«•Man. or aotMl Baum«.. -*«. J^^ •"* 
»»••. mw, la th* »MMBM »r ««olia« M*OMHU- —».i-...- 

"•ST u *"*"** * «*~«¡?E ÎT££ 

£«£  £      .   **• *,ii,t4w' w*««**« «««ioàoi m. 
«»• 1KN wiîli aDspl«z fuacttoûc. 



.-io» 

v' Standard u\f. ohads i*or  InüDtriel oata.Tysb 
activity determiniti; i. 

Por the purpose of charaotorizing   tho catalyst 
activity in tho main ne tr oleum refining processes, stan- 
dard methods have been elaborated which, in many cases, 
are  fche basis either of commercial actions, or ourront 
control of commercial plants. 

The standard methods have,  as a common factor, 
the fact that tho petroleum fractions used as feed ass 
reoresentative with respect to source, composition of 
catalytic process. These method® aio carried out in 
continuous system under operating conditions similar to 
those applied in tho industry. 

Catalyst activity and selectivity iß expressed 
in terns of technological or   commercial interest such 
as the most interesting product yield or one of the key 
product representative characteristic of the prooess 
euch as a property or composition of the product* In 
many methods, in osder to simultaneously express the es* 
talyot selectivity,these characteristíos are dependent 
on operating condition prescriptions or c:o correlated 
with the respective product yields. 

It stands to reason that in order to obtain 
repress atatlve data in this manner, deep conversion must 
be   effected, «lose to thermodynamics! equilibrium, as 
ia done in commercial plants. For this purpose the ope* 
sating conditions of these standard methods.plaoe the 
reactors in the integral group. The conditions for the 
oompeteat estimation of data obtained ares strict obser- 
vance of the experimental parameters, charge et ocle and 



t«y product jrococsins oondttxor « as *,u &a ^ .l3, teMlil^ 

itandard »ethoda r-r» usaf ul nnd MB U39d oa a j ' *"* 
To fchl. le ai., «ddad ta, poanlbiUfe, ad.pfd b, L. !f 

ft ¡Mora oatslyat tnUon «, s B*ilBdnrd. wn «« 

A bri.f eivntuy lo gì««. b,low ÏS(ÏW(lln   ^ „inbialm 

eal.otlvltjr by thos« ssthods. 

ba vario«, ooapanl.a ia diff,r8B6 Mutetet to elwi.ot.rl». 

r•^^*^***1?**5** "*"« nsUi °M"tlB» —1*1—.—U« «wo« »»..   ,n.rge atooic/o.ta!,« MtUf t,.p.„t», «d ^x. 
tiw, In all oaaoa ho«, dlituuh out« a» «aotod, „p*. 
oiall»   otBoartwlo aiotm.ttoD e«« »li obtain* f,M V»n. 
knom, orud, duMh». „ MM^o-tL«*, .to), m* ^ „ 
•u .s fxmdiMdb«a  eatayet6 „*, „,«, tós t,,^,^ „^ . 
in ewfontlv rith ti» „.tu« „•   %, «^„^.j pw.» . Z 
B«.ïalUo tuo n«ldl«.dt»d   «at.1,8* prooadu»». 

«otlvtt, lnd.n wpr«.«,t. t*. coperti» of tadrooarbo«.. lab 
boiling tt.pM.tuw t.lM   a„0»o, m t» Xi,«td proiBOt rttrt«i 
b, ,r.ckl»6 «*U* wcdut. wtfitl«, pi«, „laun.tlao 1«.«^ 
«ayV. \^ST' pt00,dUM«« *• ""vit, lad., *„••.»» ,^- 
»ollB. jrUM «lth dlatlllatlBa «p to 2oo or 21.e0 « MMMT 

Z£U?¿** inMUtA' nm* **»»« tW« «»tlvlt, Ud« 1. . 
r.lâtrt to «ut obtained «1«, û *taada»4 oatelyat. 



- '6- 

it PU4e be potnttíi «mt u. ,*   ^„   . 
t*« ffesfc crackle «ntalyH lerLiviLT ^ debe*öln*^ «f 

«*** «ti^t,. ** i 0;;° ;t:r?slü *f %nitm 

* a »tait «stivi* w/ ,!!!*,       °   *lySt la ****** 

* by «feftft tït****** ^ ^   ö «^wtyiu pian.»   #ií_ 

8»ftNr»|jìg   OAtftlTHt  ft£M»4*« , * 

«.. ,B7
i
prco,Minc. i« «onattioM «1,11-, „. .„r^ 

./. 



••*•-.   ,.4. ' «*.V¡-, ¡.J      Qjn, !.-,.,.,    J ,. •» 

-*«'   — -=--t.i. i.-.xiv .«ia.-»¡ v»«i-     -i '*.»'. roí in*><| 
¿»klpíiidf^ 

*>il cat;. * 
•^•u; i**.-.. >« ".iyúio* an-«  -»   . ^'  4*" •varo* 

"   '*" ^'«O viiUsty Oí >,,,,,.,„, Sn° "aí" i»«« oto« 

<««w.r i« .«u ci \\ "r* *-• ^ *• i* u Pí0. 

fí* ftlaSJLtttíflC 

-t«! aft., of iai0,ia<£ ;^'  " -> b. ,„^, ^ th# 

«•Uly* ne,iv^ ln„.^.    rf^* eü"ae*«"»«««W ef 

«r Ml.e-.i9n ¡.„^ ca .»,_,    ""*       »««*«• tn vit. 
*«*>.   «M .tu. tu. U* ttf "^'    amn*' °»  B- «ttw 

»«t. of s.. oh,nl04l „£10(/„°"("
hieh "<"^J Mault a. 



•»¿(.W 

eo®s«rcial uaiJoa wh«i« rol^tivelj aiwplo cabolySie reac- 
tions occur, which, unfOTtu&atoly, io not iho caee in ct«d# 
»11 pfaoasaing« To dato, in ordo 2  to obtain dosigli data 
Cor oil prooobbin^ catalytic pianto, studila ausi; bo carried 
out in vcriouß steps, including pilot unite, as the simpli- 
fying date obtained by ttsfc ieaebion© as« not sufficient to 
design a catalytic rwactor. An enoeptioi* Is tho hydrofi- 
niftg procoíiB, »elativoly tho alapiest, v/hort the data ob tai» 
ned by toat reaotiona «ere ootutdly itaed to deai^a cooawr- 
olal reactora. 

Ou the othor hand, despite the oppirio of conven- 
tional ettateetef of the so-called « bandar d method o a for te* 
torainins iaduatrial oabalyst activity, these procedure« 
ay« etili being ua«d on a la*ce «cal« m technological data 
afa furnianed, anally accessible to thooe who u*e Industrial 
oetelyeta. 






