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The drportonce of pileth plents dor incductriel édevelopment

Ol Hhyv: PROCECSEL

The gecomplishment of industrial plants on the besic of
original research, process design snd development includes

the following steps : laboratory rescerch, systematic reseerch
end design of pilot plent, building up pilot plant, pilot plant
operation, design of industrial plant, building up industricl
plant, sterting into operation end attaining to the opersticnel
pareaneters.

A rcsesrch end development process can be stopped at the

" laboretory or pilot operation steps, due to different reesons!
uneconomiocity, uncomplete or unsuccessfull reseerch, the

~ research delayed or worn out in time or high corosion.
Generslly speaking, laboratory process before passing into the
pilot plant step, should be studied carefully by the design
groups resulting economic studies, on which basis the research
can b¢ rehandled, aiming to obtain & more economical procecs.
Generslly & lab research etaff involved in 8 process includes
13=15 people with 2,000 hours per yeer and peregon. As compered
with the average cost of research hour abroad (6 dollars/hour
person), we have ten times less, It cen be considered that

the lab recearch step is the ohsapest, of course when the

process will become industrial,
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wWitnout incuitrici ce vilepreny there expenses renveccent

unrecupcit ble locs,

The pilst plent rececreh a2ndé generzlly whai 35 scolled
development of ¢ process represcnto malor oxpenses in the world,
the aversge coct being 150-%00 dolerc /pilot unit. In some
countries the coct of engincering, and nistemctically operation
in pilot pinnle, is included in the cosi of cesign houx for
induetrizl plenc, which is different from country to countryj;
in Uritel Kingéom 3 pounds, in West Germony 4o Morks, in
United Stetes 16 dollers per hour and decigner. In Great
Britain the deeign cost represents 9% and in United States

1% from inductrisl equipment value,

Sometires it can pass directly fiom the leboratory to the
industriel scele, the pilot plant being sectually one of &
semiindustrial type. This situation is represenied in our
country by pilot prcductive plents, the plant cepacity corres-
ponding to the quintities necessary for testing the products
for quality and for biologicsl efficacity in field tricls.

Tn order to reduce the research expenses in pilot plants and
especially to reduce the reseerch period, there is the
possibility cf operation in the "universsl" pilot plants or

of reusing one pilot plant ror solving many other processes
with the came chemical upecific.

Aleo it can be used the existent industrisl plents with small
arrengenents to study at the pilot scale, some similer
processer especially in the case of fertilizers,

Generelly the method end¢ the operstion in the pilot plants

are different in the cases of pesticides snd fertilizers,

With the paaticide- processes, there are cersain chemicel

unit operetions (sulfonetion, alkiletion, condensetion etc.)
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end every stezpne cen be trectec geporately for mecs, thermic
and energetic trorcfer end belcnce, Bith thiz type ol processes
the protlems consist in choosing ond ctleulating the bzargic
equipment «nd some smell difficulties Brise &t the stirring
reaction vesscels,

In the procecses with interdependent and continuousz stages,
for instance ploants for manufacture of ammonia cnd generslly
for fertilizers, the necessity of elsboreting thc dynamic
mathematical models is obvicus. In the fertilizers field
processes occur, in which the resctor is essential, ond here
must be teken into sccount not only the geometry of reactor
but also the systemstic kinetics and thermodinemics.

As work system we can dietinguish two different methods,

one used in USi end the other generally used in Europe,

In USA during the laborstory stage, begins coopersiion with
the industrial plent designers. In thet system is accomplished
& tean which cooperates until the final stags, when are
cerried over into the work, also the technical corp belonging
to industrisl units which will be involved in production. The
edvantage of this method within systenatio reseerch is the
possidbility of earlier specifying the equipment, which
currently can be supplied on the warranty of the specialiged
methslurgical compaunies, and of contraocting certain parts of
the equipment under turn-key delivery, There are also
possibilities of simplifying the pilot pienis, & much safer
passing from the laboratory to the industrial plant and »
considerably reduced reseerch period,

In Burope where used to pass eteppwise to the industrial

equippment there was a sharp separation between the resesarch




getivity in whe leb 7nd pilos rlant, uno industrial plant

develcpment,

With crill Sif0 rencen 34 burope trere tre specislists
concerned wita refearen iné chemioo) enginecring in pilot
Plants rnd ouners concerned wiih chericel industrisal
engineericy work, warricd aut in rpecinlized cecigr offices,
Flong vhe stme 1irc thers ece nise ¢esign offices which has
elreedy 8 package of geners, cala Sor industrial design end
which ¢'n be completed with sdditisnel data aftcr checking
the precesses; the cuses of Cmmonif, ures, ammonium nitrate,
phosphoric acid plsnts where we can talk cbout industriel
processes alrcady checked snd known.

In Burope 36 8 ‘modern system ror determining the aimilitude
factors neccosary for industrial deseign and therefore for

gelecting end slzing tie 2quipment, i used the check.ng,

on the equipment models in micmpilot plents, equipment executsd

at 2 or 3 dimensional seoles,

In owr country ihe reacérch 4rd cdevelopment for fertiligzers
and peeiicides proccesss has been approached differently,
In the fic¢ld of feriilizure, whame *“he processes are
continuour, we use the pilot plant sysiem, which represents
at the onell ecule a drocess or a stage from the process in
study,

4 cooperation has been cotablished to be necessery with the
industrial plant designer, like in the US system, the main
probieus, the procese and quipment dsusign for the pilot plants
being done by the designer of industrisl plant,

The pilot plart igs bhuily Up 0180 in the factory in which it

is plenned to cperate tho new procesa for production, but the

recponsibility for the new technology until the industrial




operation of procesc, helongs to 4ic research sinff whach
elaborvicd the l.hor: tory process, thie metied it feusible
because the iecrnel.picsl laborslory reuearch is periormed
mainly by th2 engincexrs triinsd 4w chenieul engincer.nz, In
that way was resdized the Pilet plante for ronutaeturc of
fertilizer MPK :hrou~h ni‘ric ettack, ‘or r-onutecture of
superpnosproric acid and vhe alkaline pure Lelts by the
extrantion with orzanie zolvents, Jor amonufrcturve of phoaphorie
a¢id and ths complex fertiliger vin clagsicul wet route,

Many of the new procesces have been checked directly in the
existing industrial plents, for example in the cose of
recovery of fluor from the phosphatic rocka procesaing,

In the pesticide field, at the beginning we stertcd from the
idee of similitude of procesces with thoce for drugs emnd
dyes, excepting the formulation stage which i3 proper to
pesticide industry. And then we have accomplished universel
pilot plants for condensation chlorination, phosgenation,ete.
and- also for fornuletion,

Otwr experience showed us the necessity of having pilot plents,
perticulsr for a group of products Gllowing the multilatersl
usage of the pilot plants, Similarly the industrial plents
are preferably to be flexible for adapting to new processecs
end products, We ell know sbout regative econumic
consequences in reducing the production of organochloric
persistent pesticides like DDT. In USA has besn accomplished -;
the partial reutilizetion of ths plonts - menufaecturing an-
interesting polymer on the basis of polychloral; exemples of
pilot plents”for the groups of products there are in Romanis,
such a8t orgenophosphoric ineecticices, proper triasine
herbicides etc.
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Our experience 3lco demouncirates in the peisticide field, also
for the [lexidility rcison, the neceswity of working in batch
system with unit chemicnl operations., 1t ie important olso
that technicnl products cctive substances Lo be obieired in

a stor:ng foxm ¢nd the iformul tion he carried out &s possible
separately in o seprreteiy formuletion unit,

The formulntion is n very imporrant stoge mnd sometimes 1if 1t
i8 not well studied ond ¢sisblished, it con cempromice 8
product. 1t ic nececsary for cur pesticide industry which 1e
in full development, to have a formulation pilct plent of
universal type, serving to development of new und verious
formulation formmulae claimec by the ugriculture,

The Roménian part comes with the suggection UNIDO to set up
an experimental pilot plent for the formulation of pesticides
and for biological, teating within the Joint Centre UNIDO/
ROMANIA to which all interesting developing countries may hawe
poccess, This suggestion comes taking into account the
experience we have, the achievements obteined up to the prese
as well as the future deveioping programme.

Concluding every new process, will have economical and
industriel significance only it will be feusible at the
industrial scale. Otherwise iLe resesrch time and the researcl
expenses will be lost,

On ths other hand the sxisience of universal pilot pleants can
reduce considerably the research period for the application

of procees from the laboretory to industrial scale.
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