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1 __JNTRODUCTION

As part of the UNIDO programme of work for 1972, an expert group
meeting on the "Transfer of know-low in the production and use of catalyete"
wae held at Bucharest, Romania from 26-30 June 1972, in co-operstion with
the Government of Romania. This international meeting constituted the first
such activity of the recently establiehed Joint UNIDO/Romenia Centre for
Internstional Co-operation in the Field of Chemiocal and Petrochemical

Industries for the Developing Countries,
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The main objestives of the meeting were:

A .

(s) Tc identify probleme related to the production and uee of catalysts
for the fertiliser snd petrechemioal indugtries in developing countriees

(v) To provide guidelines for the future work progremme of UNIDO in this
field;

Additional cbjectives weret

(¢) To promots investment in preduction fecilities in developing countries;
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() Te ocensider ways and means of tremsferring catalyst technology to oountries
in whioch the chemiocal industry ie sufficiently developed to justify domeetic
productions

(¢) To aseist these developing countries in plaaning the futurs preduction
of oatalysts;

. il e AR A . < -

(f) To identify future trends in the use of new typee of ocatalyets for the
fertiliser and petrochemiocal induetries.

On behalf of UNIDO, Nr, N.C. Verghese acted as Director of the Neeting
and Nr, A, Dumitrescu as Techmiocal Seoretary. Om behalf if the Romaniaa
component of the Joint Centre and the orgsmising committee, Nr. A, Luagu
served as Co=Pirector and Nr. V. Ionita was liaisen officer. MNr. 0. Suciu
ad Rr, I.V. Nicolesou of Remania were elected (hairwem and Vioce~Chairman
respectively, and Nr. Pernando Colunga Diego, Rapporteur.




The meeting was attended bty forty-seven persons from fifteen countries
and one international orgenization: iwenty experts from eleven countries
(Mgﬁria, the Federal Republic of Germany, India, Iran, lsrael, Mexice,
Romania, Turkey, the United Kingdom of Gieat Britain and Northern Ireland,
the United States of America and Yugoslavia) and nne international organizationj
one consultant from Romania appointed by UNIDO and twenty-six observers from
eight countries (France, the Federal Republic of Gemaﬁy, Iran, Italy, the
Netherlands, Poland, Romania and the United States of America).

The inaugural address was made by the Minister of the Chemical Industry
of Romania, Mr. M, Floresacu. Mr., Verghese recd a message from the Executive
Director of UNIDO, Mr. I.H. Abdel-Rahman. Mr. A. ‘Rotival, Resident Represens
tative of the United Nations Development Programme reviewed the projects of

Romania and Mr. Dumitrescu presented the over-all programme for the meeting.,

Twenty-six technical and information papers were submitted for presentation
and discussion at the meeting. )

The participsnts visited the Ploiesti Refinery and Petrochemical Complex
and the Petrochim and I1.C.P.T.P.T. Research Institutes. A report of this
visit is given in the annex,

In spite of the complexity of the rroblema and difficulties involved inp
the transfer of know-how and in the production @nd use of catalysts, the
pu't‘loipl.ntl treated the subject objectively and arrived at conclusions and
recommendations related to each of the originzl objectives. Of particular
note are the reocommendatione which call for:

(8) Unity of action between couniries in the standardization of methods
and techniques.

(b) Watual assistance in training,

(o) Ooc=operative afforts in research and davelopment.,




(d) Specific, tentative offers of zsesistance from a participant
from & develoved country with respeot to documentation facilities,

gervices and catalyst know-how,

The meeting closed with messages of thanks and summariee by the
Deputy Minister of the Chemical Industry of Romania, Mr. V, Belizna,
Mr, Verghese and Mr. G. Suciu.

II THE DEVELOPMENT, PRODUCTION AND USE OF CATALYSTS IN THE DEVELOPING
COUNTRIES

Pepers on the development, production and use of a variety of catalysts
were presented to the meeting. The subjects ranged from policy questions
to research, from long-term experience in catalyst development and production
and local problems relating to their use to novel reactions and technologies,
such as the use of phosphoric acid os a catal;4ic medium for organic rea-tions,
Some of the papers dealt with the spacifics of catalyst preparation for the
dehydrochlorination of ethylene dichloride, the hydrodesulphurization of fuel

o1l using a conventional catalyst, and the preparation of aromatics by
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catalytic reforming of petroleum fractionsjy other papers were concerned with
problems of cducation and training,

Various papers called attention to the nature of the efforts made in
some developing countries to promote know-how in view of the intricacies of
industrial cetalyrts and cacalytic processes, [Irom reports nreeented and
discussious which took place on this subject, it was evident that many of the
developing countries were already actively involved, having developed facilities
for physicochemical studies and pilot-scale evaluations of cataulysts., These
oountries were determined to take steps which would qualify them to undertake
catalyst asscsement and also to produce the catalysts they needed for their
industries, Im faet, several of the papers ooncluded that in oonsideration
of the domestic bulk consumption of catalysts, the country oonoceimed should
take such an active part in catalyst research and development that the ocountry
oould eventually develop into a msjor ocatalyst manufacturer,




It was accepted as minimum requirement that users in developing countrics
should establish adequate facilities for catalyst assessment to allow for the
examination of samples received from potential supplicrs.  Such facilities are
needed not only hecause of commercial factors involved and geographical location,
but also because of the unfortunate Consequences that can reeult from total
reliance nn foreign catalyst manufacturers, In eXamples given by representatives
of developing counirdes, some catalysts that were guaranteed for two years
failed within six months, and the suppliers did nct offer replacements, In
spite of many nbetacles to be overcomc, tn. description of pilot units, the
details given of testing procedures uscd and other rcvealing foctors indicate
that some developing countries were competent to proceed with the selection,
development and manufacture of catalysts,

The depth of the experience achieved wag clear from presentations
describing reaction mechanisms, process thermodynamics, physicochemical
characteristics of catalysts and the effect of nperating variables on catalyst
performance, Severe] participants however, cxpressed their concern at the
expenditure involved and the time required for a developing country to establish

such competence, and at the uncertainty of cver gaining this objective,

ot the least »f the many difficulties to be eéncountered was the problem
of financing catalyst projocts in developing countries, Local problems involved
in obtaining adequate finance from industrial units applyin
were presented by one of the participants,

2 catalytic processes

Difficulties in recruiting staff adequately trained in this field were
elso discussed.  Becauge there were sn few &ood technologists, there was much

competition for their services, Limitations in professional Bcope and prospects

caused professionals to change position frequently which has acted ag g deterrent
in developing or building up exvertise,

Representativeg from developing cowntries in which oatalyst manufacture

wn éxperience relating

The type of tests required
and the equipment and techniques needed for quality control and evaldhtion of

had already been initiated offered suggestions from their o
to the transfer of catalyst know-how to industry,

catalysts were disoussed. It was agreced that development batc!

©8 of catalysts
were best prepared in equipment that wag a Prototype of a full.

soale commercial




uwnits This approach was considered essential for minimizing problems
related to scale-up from the lahoratory scale to operations in commerical
units,

It was clear from papers prcsented that there was now a growing
interest in the field of industrial catalysts both in universities and
industrial laboratories of developing countries, However, the development
of facilities for fundamental and applied research should be supplemented by
courses in industrigl catalysis at ihc university level.

Schemes for training scientists and engineers in opereting catalytic
units before undertaking assignments in resesrch were considered by the
participants as an important step in the generation of such cxpertige.

One participant from a developing country believed that without such expertise
the know~how of catalyst development and production alone wes meaningless,
because the consumer Wae not in a position to apply the catalysts that were
manufactured, The expertise generated must include the commiseioning steps
in bringing a catalyst to life becuuse without such competence even e proven
catelyst may fail. The op’nion was cxpresased thet competence in cataljst
technology cannot he considered established until the materials produced

continue to funotion in commercial units for reagoncble periods of time and
under guarantees,

In exploring means to overcone the difficultics discussed, the Expert
Group considered co-operative efforts and possible sowrces of assistance, It
was felt neccssary té examine the feasibility of establishing standards for
catalyst melection, It wag agreed by most of the participante that a
dooumentation centrs in catalysis would be of definite assistance, Statisticse
relating to the performance of catalyets supplied by different manufacturers

in various units throughout the world, for example, could be of help to users
in the selection of o supplier,

It wae the genernl opinion that UNIDO could be cf assistance in this
regard both in supporting efforts to ostablish standarde in catalyst
oharacterisation and by establishing a catalyst documcntation centre,




III TEST METHODS FOR CATALYSTS AND THE EVALUATION OF CATALYTIC PROCESSES

The problem of catalyst testing in developing countries w-s considered
from two points of views (2) the fenercl problem of estoblishing criteria
for catalyst purc.aasing and .se, and (b) the exchange cf experience and

information on methods and *echniques in catalyst testing.

Concerning the firgt aspect, reprcsentati-c. from developing countries
stresscd the importance of catalyst testing for their industries, suggesting
means by which domcstic competence might be reslized, In order to establish
& rational basis for comparison of catzlysts offercd by different producers,
oonsideration should be given to: the selcction of propertics required to
characterize each particular system; Lo ¢stablishment of corrclations between
prooese conditions and dcceptuble tolerances of critical propurties of catalysts,
and the definition of methods to be used in catalyst testing. |

In rogard to the standardization of methods for catalyst testing, the
Bignifioence of somc of the conventional criteria for the evaluation of catalysts
was questioned, Tre basic criterio for evaluating and selecting catalysts were
defined ag the effectiveness of their activity and t.eir selectivity and stability,
that is their Mifew under opcrating conditions in commercirl plants, It was
pointed out thut the endcavours of the industry to develop reliable methods for

investigating the dynamics of catalyst arseing in reactors vere s.ill active,

Representatives of scveral of the catalyst manufaciurers expressed ihe
opinion that catnlyst users should not test catalysts themselves, but should
leave testing to the catalysts supplicrs, This approach, based on confidence
in suppliers in lieu of effective local testing facilities, was disocussed
extensively and oonsidered by most speakers ag not entirely adequate, It wos
ooncluded that in spite of the numcrous difficulties involved, a developing country
should strive to establish competence in catalyst testing to ensure optiimum
performance in the operation of its chemica] industry,

Consideration was &iven to methods applied in the investigetion of the
Physiooohemicel properties of catalysts as well as their relationshlp to reactor
charzcteristios, It was noted that in this erea the exchenge of experienoe
between developing countries and co-operctive programmes should be ancouraged,
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Instrumentztion and the application of numerous methods were ’
reviewed: adsorption measurements

LA

and HBET techniques, pressure porosimetry,
magnetic balanoe, X-ray, electrical conductivity and ESR,

thermogravimetry,
D.T.A., quartz microbalance, chrom-%ography nnd activity tests. With
regard tc the activity tests,

the determination of the activity of solid
catalyste, account was taken of the physical phenomena associated with
oataly$ic reactions, and the mechanical desi
of various types of catalytic reactors,
of a significant test reaction for
decision,

S A
S niag,

&n and functional cheracteristics
It was pointed out that the choice
& particular cotalyst involved & oritiocal

Three levels of catalyst testing were defined:

testing; (b) intensive oatalyst eveluation, incl
operaticn; and (

(2) simple comparative
uding simulated plant
c) fundamental examinetion to charecterize in detajl the

catalyst and the reactions it catalyzes, The %prious techniques used at

e ! aﬁd their usefulness to the

catalyst manufacturer and catelyst user was assessod,
The testing of the several types of ¢

was

each level of cutalyst testing were describ
catalyst researcher,

atzlysts used in ammonia manufacture
used as an illustration, considering both thoge testing methods whieh
are common to all catelysts and those which

are perticular to individual
catalysts,

The measurement of o catalyst's activity,
end physical properties, such as surface area,
strength wcs disonssed,

chemical constituents,
pore structure, shape and

As an important 3tep in catalyst testing, the physical znd methematiocal
modelling of heterogeneous proocesses was presented, This consisted ofs

Kinetic characterization of the catalyst, _
Thermodynamic charaoterization of the reaction.
Scale~down of the commercial reactor, N
Formulation of the equation for heat and mess transfer,

Subsequent edjustment of the kinetic data whioh oharacterizes
the catalyst,

Highly instruotive surveys
manufacturing practioe were prese
These oontributione

of methods and proocedures applied in

nted by several cetalyet manufacturers,
oconformed with the ocentral theme of the meeting,

-
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IV PLANTS AND FEQUIPMENT FOR CATALYST MANUFACTURE AND CATALYTIC PROCESSES

The papers surveyed various aspects rclated to catalyst manufacture and
their use in catalytic processes, The riews of sxperts f.om large catalyst
manufacturing companies in highly industriclized countries were oconfronted with
the views, ideas and problems of experts from developing countrics, The
animeted and intcresting discussions of the papers presented served to underline
the importance and need of examining thoroughly the various aspects of this
partioular field, However, time did not permit such an cxemination and the
discussion theréforc was somewhat limited,

There was & sharp divergence of ideas and opinions cxpressed by experts
from the developing countries and experts representing large industrial catalyst
manufacturers in develored countriess The latter were rather sceptical as to
the possibility of manufacturing catalysis in developing countries and suggested
that the production of catalysts should bhe limited to qualified compenics in
highly industrialized countries, Experts from developing countries emphasiged
the necessity of establishing catalyst manufacture in their oountries, not cnly
for economic rragens but also for politicel, social and techno-educational
reasong, From the discussions, it apreares that the manufacture of certain types
of cetalysts wes rossitle with relatively simple production wite, Such units
could oonstitut. . eginning of domestic menufacture of catelysts in developing
oountries, From this start manufacturing skills could be devéloped and experience
gained in quality requirements ond speeifications,

The small-acale manufacturc of a phthalic anhydride catalyst was rresented
a@s an example of thig upproach, The testing section of this kind of plant can
be used for development and experimentetion in this ang rclated fields, as well
as for the treining of technical personnel, Several examples were given which
demonstrated that the manufacture of certain typcs of catalysts in developing

oountries has been eccomplished by mobilizing the intellectual potential of the
country,

Piom the oontents of the rapera presented in this section and from the
discussion which followed it appeared that the installation of oaré}ully selected
catalyst production units, initially limited to projects which oan be realigzed
with a relatively modest capital expenditure, wasg feasible ip many developing
countries, In certein instances these could perhaps be undertaken ag Jjoint




- 1] -

ventures with manufacturers establighed in the field; this would oonstitute
& ooncrete expression of the transfer of know=how to developing oountries,

It was nucgeated that UNIDC vw.courage and suppcr, intentions to install

such catalyst manufaoturing plants and their subscquent use for technological

development in developing countries by the following means:

(a) Proouring a teohnologicel small-scale model of a catalyst manufaoturing
plant oombined with semi-technicel scale demonltrgt_ior_x units ard pilot

plants
for the further development of cotalytio processocs;

(v) Organizing an information service ang technological documentation
osntre designed to provide developing countries with i
manufacturing processes and facilities as well as

nformation on catalyst

on catelytio processes;

this ocentre should contain o patent dooumentation section, It was suggested

that UNIDO co-ordinate its own aotivities in this particular field with those
of the newly organized International Petent Documentation Cen

tre in Vienna,
Austria. UNIDO was offered the services

of data processing facilities by
& pasticipant from one of the developed countries, it was hoped that other
oountries would follow this initiative;

(o) Aoquiring e mobile and easily transportable catelytic reaotion
demonstrati n unit which could be ;.aced temporarily ..t the disposal of

toohniaclﬁé;n’txenin different developing countries to promote development

work 4n this field. This demonstration unit might be a corollary to the
model catalyst manufacturing unit mentioned above;

(4)  Appointing experts to study the feasibility of catalyst manufacture
and use in developing couatries requesting such services;

(o) Organising subsequent meetings on the subject of catalysis with more
detailed agenda, narrowly defined topios, and possibly with an inoreased
number of partioipants, Discussions oould bde oombined with visits to
ocatalyst manufaocturing plants and to Plants using catalytic processes,
Euphasis at these mestings should be placed on oatalysts whioh appeared

to be of particular interest or importance to developing countries, and which
oould be ﬁanufaoturod feasibly in these countries. It was suggested that a
€roup of papers oould be Presented briefly by a rapporteur at theses meetings

thus leaving more time for discussion and an opportunity to exchange opinions
in informal @stherings,
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Y. MW IEIPRIN CETALYSIS 4N IN THE USE oF cimuyans

Both in peram™e and in dircussions emphegis wag placed on the increauing
role of cetalymiv 'n meeting the raptdly ~Xpending worl d-wide energy demend,
aud in Erovidirg feedetocks fop “n ever widening veriety cf Eroducts,
Catalytic processes Fave hacome +, TS0 imprrtant toc) ir the mejority of
chemi cal conversicns, irrespective of the gize of the country or ita economi o
£o0pe, In spite ¢r the fact that research ffortg were nct uniform through-
out the wWorld, and the inegt, important achicvementg ip catalysis were found in
the developed countries, the develoy ing countries were algn becomming involved

in catalytic reseerch and development activitieg,

It war indicated that most of the cver-all research g+ the present time
‘a5 811l devoted 4o heterogoneoys cttelysis, the develcpment of improved
catalysts, and more “fficient processes, An increaged interest was almo
b:ing shown in homogeneousg caialysis, in spite of carlier reservetions in
thic fielqd, Reseerch achievements in heterogenceyg cetulysis relate
rarticularly to imprcving the cecnnnics of prevalons transfcrmationl,
dncreasing reaction femperatyupe and pressure, incruasing cetelyst life ang
ylelds, improving producs Guality and nihep such accerplishmenta, The
improvement of cetalyste and the develorment of new catalytice systems would
te zided considerebly by advancey in methods for theip synthesis and
:haracterization. The extent 1o vhich ‘eveloping countriecs coylq devote
>fores to resecrch in cavalysl, wil]l .. GacCuated by domesiic conditiong -
techno-economic, 3ocial and pelitical,  The scale of oreration will greatly
influence ihe selection of rouvtes wniah might be pursued in progegs developaont.
mz2lle» unitg ellow for &reater flexibility in considcering Processcs which

Jive coupled products. These units may increase the 8cope of the industriq)
levelopuent,

Some opportunitics of thie kind wepe fuggested in o paper on "New tremds
in catalysia", Other developments wope described which promisad eignificant
lommercial advantages, mhe lipect nr homogeneoug catalysis wap emphasised in
thie review of the more recent processes for 4he manufecture of acetig acid,

aurconia and methanol, nylo, intermedintoy in ethylene epoxidatiun, the oxo-

tynthesis, the ammoxidation of propylene fop acrylonitrile production,
hydropenation Processes, and otheprg,
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Rogarding the oxo=technology, it was suggested that i{n the near
future, rhodium cetalysts will probably replace trose conteining onbalt,
Catalysts based or rhodium clso arpeared to be more efficient for the
synthesins of ccotic ecid, showing impertant cconomic advantagea over the
Wacker proocess,

In connexion with the manufacture of ammonin and methanol, recent
teohnologieal chang:s allowed for considerable reductions {y, operating

Presmures, It wans pointed out that interest {p ammonia production generiily

precedes that of methancl irp developing oountrics, Becausc of the 8imil..
arities in these teohnologiuu, consideretion should pe &lven to the deeign
of an initia] ammonie plant which at a later stage could be converted into
a methanol plant when ammonie capacitv is to be extended, It seomed that
in such ocasss it would not be advisable to yac the low pressure methanol
technology,

In the field of hydrogenltion, new and int-resting cetaelytic systoems
have beon announced, scveral of whigh were cxpected to achiove commercial
implementation in the near future.,  New catalytic systens which ocmbine
the advantages of homogensoua and heterogencous catalysis were described.
They were indioccted &8 beoing highly selective, capatle of functioning under
mild conditions and easily ramoved from the reaction product by filtration,

In the manufaoture »f aorylonitrile by ammoxidation, imporiznt
Progress has beon madc in th development of improved catalysts, such ag
wrenyl antimonete and tellurium molybdate, which dccreased the formation
of by-product &cetonitrile,

The paper entitlaod “Lotivity and life of oatalysts for the production
of ammonia” strassed the importamce of mutual understanding between the
catalyst spplier and the oustomer,  Beoause of the many factors involved,

oare must be taken in selecting the oatalysts; quality and ovet oonsiderationsg

wast be carefully balanced, but i+ was indioatod thot cven ap extra ocoet
inourred can be Fooovered rapidly by improved plant operation,




Trends for the improvement of contemporary catelytic processes in the
oil proocssing industry werc indiceted, These procs sses include catalytic

cracking, reforming, hydrocracking, nyurodesulrurization rmd others.

The paper entitlcd"Improved cconomics in catalytic reforming” concerned
the sdvanteges geined by introducing vi- or poly-moieliic covilss va instead of
the conventional plaiinum cetalysts for the production of arcmatics and high-

ootanc gasoline,

The increasing importance of hydrcgeration processes, which cssentially
oover the entire range of petroleum products, was emphasized in the paper
entitled "Prendm in the development .f catalytic pctroleum refining processes."
The development of new catalytic systems tor reforming and cracking hes
improved over—-all rcfining efficiency end producs quality, and has led to0 a

reduction in the heavy cndr of the barr:l,

YI__ THE TRANSFER OF KNOW-HOW IN THE PRCDUCTION AND USE OF CATALYSTS

The world's major tesic chomicel t.chnologics, such as those used in
fertilizer manufecturc, :trnl.un refining and petrochemicals, employ processes
promoted hy catalysts, Succeess in operating such industriel instellations on a
viable besis dc 'rds on th. Judirinvs & icction of cataly: :3, their proper

application anda their uninterrupted evallability,

Reliable catalyst manufeactur.s cen providc know-how concerning the first
two of these requisites, but the latter is subject to external and objective
factors.  Although ¢ pital costs for cztalysts arc high, the economic loss
which may be suffered when ¢ plant lies idle bocause of the lack of a catalyst
may be much greater than  ihe capital costs involxwed. Countries in which
catalysts are not manufactured, developing countries in particular, may find
themselves dependent upon manufacturcrs and thus in an inseoure position
oonocerning their most important chomical industries,

Relevent fantors were cxamiucd to determine the extcnt to whioh pertinemt
know=how oould be trencferred to developing oountrios - which were partioularly

sensitive to the disruption of servioes — to guarantoe continuity of supply of
“tu”t.o
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The ocatalysts considered were of several types classifiecd aag

Conventional hetcrogeneous catal ysig

Coat.d heterc:.ncous catalyets

Moleoular miecvcs

Homogeneous cetalysts

Single compound catalysts (unsupported Lowie acids,
organo-metallios, peroxides etc.)

The discussions were concerned primarily with the fipst iype, whose
materials also serve ns tle catalyst . Supports for the mecond type. These
firet two types of catalysts comprise the bulk of those vital to the basic
chemical industries oconoemed and are at the focus of the oentral problem

disocunsed,

The know=how pertinent to this subjeot wes discussed with respect
to such factors as;

(a) Know=how in the selection of catalytic processes, catalysts and
catalyst manufacturer,

(v) Teating and characterization know=how,
(o) Mnow-how in the uge of catalysts,
(d) Keaufacturing kmow=how,

(e¢) New processes for vatalyst production,

A variety of types of materials exist aven among the oonveational
heterogenecus oatalysts, differing in complexity and volume of manufacture
and wniqueness in appliocation, Although the 8isoussion was mostly generul
with respect to this point, each specific situation deserves to b stwdied
on ite owm merits,




Xpow=how in the s lcotion of cately+ic irocceses, catalysts and oat&_lxp
nanufacturcr

Critevic for the Bulection of ont-lvats apprenricte for the intended

a;plieation apre ocmrler excert when these ap: specified by the process to be

applicd, Reliance upon o Bu;ylior apd !

ds record of goud eervioc may be the

More infcrmation with respect to both
catalyet propertica and manufacturers ghould be

ocountries tc npsist them in scleection,

Tesving and characteri zation kpow-how

The cemplex proccdure

determining factor in sclention,

made availeble to developing

B used in the manufacture of oatalymts are the
Fropriety of rclatively few rroducers,

nd the

The neture of the matcerials concerned
technclogics o f thejp manufacture has led to

& situation wherein

churacterization and t¢ sting techniques ope

often empirical and vary from
satalyst performence ia elsc often difficult

manufacturer t- manuf acturer,

to correlete with definitivoe

matcrial propertics, which mekes it difficult to

#pecify simple cvaluiiion proceduree that weld guerante: proper catalyst

Compedent - Cramng Mily «lBo net he

selcction,

available in deviloping countries

to carry out ovaluation studica,

drinions expregged supperted the contention
o rend r th gc to
and intcnsify pr tessional

that much could b di nv

chniques more uniform and tc extend

compotence in developing countri..e, Furthermore,
Go—operation betwe::n researc)

to this end,

€owys an doveloping countrios could contribute

M the use of catalysts

Know-how in the uge cotalysts is intimately rclated to

the process
oonoarned and may indecd be part of the prc

prietuary tuchnology transmitted to
the user, Such infomation im usually not p

for the same process,

ertinent to cther oatalysts, even
Operationzl paremeters may be optimiged in application,
but the primary information, including training of perscnnel, is optimally
Provided by the oatalyst suprlier., g there is & oconwstant danger ‘that some
trainees may nct continue to werk in their trained cepacity,
ve avnilable to mect suoh challenges,

replacements mhould

N
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The ‘ransfer ot manufacturir r know=how conetit tesg a very sensitive
and complex problem, Improvemenis in manufacturing aave Led to a
situation in whioh smaller volumes of individugp] cetelysts are being
manufactured and en cver~oupucity in manufacturing facilitiea has develcoped,
Manufacturers are reluctant 4o encourage competitors 1o enter this field,
Nembers of the Expert Group aprreciated the difficulties of 1his problem,
It was agrced that there should be compensation for any such transfef of
Imow~hcw, Users might expect t- benefii from improvements developed by
their suppliers and iicensors in the field of the subject license, without
additional, burdensome royaliy expenses, Such conditions should be
oonsidered for negotiation in the bagic oontractuai cgreement, Inp some
oases, know-how could be transmitted by establishing joint companies whish
would employ the proprietary technology in the develioping country. Meang
should be found for trensferring the inow--how in catalyst manufacture that is
evolved in some developing countrics and whioh may best benefit to other
oountries bscause of their rimilarity of need, cconomic structure, and the
like,

In spite of the vital need of the basic ohemical industries of many
developing ocountries, Lthe locul dvwco i meaulaciure - f Cevalysts in thege
countries may not always be desire e op even possib .. Many factors
must be weighed in analysing necds and the potential viabllity of such an
industry, 'Hany aspects of the situation includings »ow aic, teebni~el
and oculturel fectors such as current catelyst requirements, industrial
development Plans, over-all industria] structure, zvailatle markets,
patent proteotion for procesnmcs involved, level of risks which could be
supported, level of techniocal compstenoe of labour force and the evailability
of supporting services muat all be taken into consideration,

mﬁu&wﬂ

Co-operative efforts betwaen devnloping countries wnd manufacturers
of catalysts in developed ccuntries oan be perceived in the area of Jjoint
Pesearch in new oatalytic materiale; these would relate 10 new prooesses
for existing products OF new produots entirely, This effort would be




mtually beneficial for the manufacturer as it would: introduce new ooncepts

“0 his research and development programme, lower his research costs and make

Lew markets avajileble. The developing oouniry would benefit fyom having acocss
10 aevaluation tachniques and appliocatio: s teohniques, and from the finanocial

oid received for research,

7. SONGLUBIONS 4D My colmEmaTIoNs

Tho doouments Prepared for the Expert Qroup Neeting fcrm valuable
-3ference material for developing countries in the field of catalyst production
nd use, The Teport and papers presontod should therefore be edited and
imblished with minimum delay and distributed, The meeting noted with
"etisfaction thot the Joint UNIDO/Romanie Contpe offered to print the report
<nd papers,

The ocontectas and disoussions during the meeting proved to be very useful
YCr experts from developed and developing oountries, it wag recommended therefore
inat similar meetings be organised or sponsored b, UNIDO in the future. The
~o88ibility of large ce.*.nlyst—producing compenies or couniries hosting such
future meetings, and UNIDQ making it possible for experts from developia‘
countries to partioipate should be explored,

The test meihods and procedures fny analysis and uge of catalysts now in
NG Producers, uscra ang researohcrs differ considerably, Becauge of this
2 common basis ror eomperirg physical aong chemical ohmcterilticl. and tests
¢1 the effiociency and life of catalysts do not exist, The following participants
were therefore invited to constitute a committee o study (by correspondence )
<he fouibility of metting up uniform test procedureg fopr oatalysts:

W, Bedford (United Kingdom of Great Britain and Northers Ireland)
O.F, Joklik (Pederal Ropublje of Germany)

E.1. Korchak (United Stetes of Amerioa)

N.J. Lovink (The Netherlands)

I.¥, Nioolesou (Romanis)

Paula Putanov (Yuqo-hvia.) .

S8.R, Sen (India)

S.W, Wellar (Mnited States of America)
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The committen is requested to report itg conclusiong within six
monthe to UNIDO. If 4he standardisation of methods is feasitle, the
committee should initiete action o draw up such test procedures for
the catalysts used in su'huric ry 4 nitric acids anq fortilizep producz;'.on,
the petroleun refining industry and the pPetrochemica) induatry, starting
with one sactor,  Mr, Weller Was roquestad to be the oconvenor of thig
committec,

Information such as the namce :pd addresses of catalyst manufacture; s
throughout the world, the typaes of catalymts they Produce, the specificationy
recommended, the 8ervicesg they are prcpared to rendcr, test methods and
Precautions to be taken, is not aveileble o inany users ip developing
oountiries, UNIDO therefore ghould colleet such information and make it
available tc all interested catalyst users iy developing countries, Such
data should be up~dated when neyw information becomesn available, The
Partiocipant from the Federal Republic of Gurmany tentatively offered
facilitics ang his services in setting up o catalyst documentation centra,

It s necessary to avoid duplication of effort which might be
wdortaken in the field of catalysts, UNIDO therefops: should estabiigh
oonteots with the Internationa] Congress on Cattlyois, with the relevant
profeasiona] socleties and with major institutes of catalyst research to
minimise @u-licatiog of effort,

Petrochemical industries have felt the need of training techniocal personnel
in thie field, 1% was recommended therefore that UNIDO should explore the
poseidility of ostadlishing suoh training in the catalyst development ocentre
of the Pertiliger Corporation of India, in the Joint UNIDO/Romania Centre
aad in other developing countries for &roups of five to ten scientists,
oagineers or chemists, for pericds of three to gix months. (4 request wag
nede 10 the expert from India to inform UNIDO in due course about such ¢
Poseidility, Othep Sountries were algo invited to offer such t.-aining
faoilities,)

ia testing the olaims of various catalyst sanufaoturers, it ig recosmended
et physical and chemical tests for catalyst characteristios be set wWp by




ocatalyst users in developing countries., Pilot testing of catalysts in units
simulating plant oonditions mey give adequate evaluation. UNIDO however,
should consider rendering assistance in ostiblishing such testing facilities
if a country specifically mekes such a request. A tentetive proposcl for the
transfer of know=how on this subject was offered by the participant from the
Federal Republic of Germany.

Diffioculties are often encountered at various centres in teating catalyet-
using the same procedure and test methods and in interpreting the results.
The Joint UNIDO/Romenie Centre is therefore requested tc investigate setting
Wp such & facility to which developing countries could refer cases for testing
and advioce,

Visiting and studying the facilities of octelyst manufacturers in
developed ocountries to leamn teating procedures and the like presents
difficultice for some people in developing oountries and UNIDO is therefore b
requested to provide fellowships to countries which may meke official requests
foi such training,

Some developing oountries expressed the desire to go into cataly‘i
manufacture.  UNIDO therecfore should assist countries which request help in
performing feasibility studies for catelyst production. The participant

from the Federal Republic of Jermany ernressed his intention to offer free
assistanoe in this regard,

Because difficulties are encountered in the standardisetion of methods
for oatalyst testing and because it is desirable to co-ordinate the efforts
made in developing countrics in this direction, it is recommended that UNIDO
support the realisetion of co-operative programmes proposed by developing

oountiries comoerning the elaboration of methods for catalyst testing,
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ANNEX

S

Report of the ¥asit to the Ploiesti Refinery and Petrochemiocal Complex
314 the Petrochim and I,C,P.T.P.T. Research Institutes (25 June 1972)

Mr. V. Ionite, Production Manager of the Petrochemical Group Ploiesti,
greeted the members of the Expert Group and gave an over-all presentation
of the enterprises, A film was presented on the development of this
installation, followed by discussions with the participants,

The visit to the refinery includeds (a) The catalytio cracking unit
whose throughput is one million tons per year, producing C3 and C4 fractions
for further petrochemnical processing and gegoline, and (b) the catalytioc
reforming unit whose throughput is one million tons of gasoline per Year,
producing high cotame gasoline, benzene, toluene and isomeric xylenes,

The olefine plant of the Petrochemical Complex was then visited.
Ethane and pPropene rew materials are processed to produce 35,000 tone
per year of ethylene and 20,000 tons per Yyeer of propylene,

The activities of the Petrochim Research Institute were presented
by Nr. G. Musoa, its Director. Mr. I. Ghejen, Soientific Director of
I.C.P.T.P,T,, desoribed the work and structure of this institute, Fbllowing'
& period c® questions and answers, the laboratories --ere vimited,

The participants particularly enjoyed the opportunity for discussion
with the personnel of the plants and laboratories, '
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