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Tho  ircportPnce   of pile'-- nlcntr;   {'or incuctrjel ccvcloprr.cnt 

Or' îïfcY.- PROCESSE?; 

Thè accomplishment of industrial plants on the basili of 

original research, process design and development includes 

the following steps » laboratory research, systematic reseerch 

and design of pilot plant, building up pilot plant, pilot plant 

operation, design of industrial plant, building up industrial 

plant, starting into operation and attaining to the operational 

parane tars* 

a research end development procese can be stopped at the 

laboratory or pilot operation steps, due to different reeaone» 

unaconomicity, uncomplete or unaucoesafull research, the 

research delayed or worn out in tine or high co rosi on. 

Generally 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 be rehandled, aiming to obtain a more economical process« 

Generally a lab research staff involved in a process includes 

13-15 people with 29ooo hours per year and person. As compared 

with the average cost of research hour abroad (6 dolloro/hour 

person), we have ten times less* It can be considered that 

the lab reeeafeh step is the cheapest, of course when the 

process will become industrial. 



'without jnot»i 'cric i er. V2lcprr.cn t.  there   expcncec reoreccnt 

unrecupc-rrblc Iocs. 

The  pilot plt.nl  r^recrch and cenerai.:!y vvnat is celled 

development of r  procace  represento ir.o.lor oxpen&fs in the world, 

the average cost being 15o-$oo dolerá /pjlot unit.  In BOITA 

countries  the coct oí   engineering, and r.istcnuîtically operation 

in pilot plan le,  io included in the cost of design hour for 

induetriel pUnc, which íB different from country to countryj 

in Uri ted Kingdom 3 pounds, in West Germcny 4o Korks, in 

United States 16 dollars per hour and decigner,, In Great 

Britain the design coct represent;? 9% and in United States 

13% from industrial équipaient value. 

Soaeti&es it can paso directly from the laboratory to the 

Industrial acal«, the pilot plant being actually one of a 

•emiinduatrial type. This situation is represented in our 

country by pilot productive plants, the plant capacity corres- 

ponding to the qucntitiee necessary for testing the products 

for quality and for biological efficacity in field trials. 

Tn order to reduce the research expenses in pilot plants and 

•specially to reduce the research period, there is the 

possibility of operation in the "universal" pilot plants or 

of reusing one pilot plant for solving many other processes 

with the same chemical specific. 

Also it cam be uaed the existent industrial plants with small 

arrangements to study at the pilot scale, some similor 

processes especially in the case of fertilisers. 

Generally the method and- the operation in the pilot plants 

•re different in the cases of pesticides end fertilisers. 

With the pesticides processes, there are certain chemical 

unit operations (sulf©nation, alkiletion, condensation ate.) 



end every  oteße cen be tpeeted  sepcrotely for «6COf  thermic 

and energetic  tranciar arò  brlcnce. With thin  tyPe  of processee 

the problème consiot in chooKing and crlculatir- the bceic 

equipment  *nd some smell difficulties eriso et the  otirring 

reaction veb&elc. 

In the processes with interdependent and continuous etagea, 

for instance plants for manufacture of ammonia end generally 

for fertilizers,  the necessity of elaboratine the  dynamic 

mathematical models is obvious.  In the fertilizers field 

processes occur, in which the reactor is eeaential, ond here 

*ust be taken into account not only the geometry of reactor 

but also the systemstic kinetics and the isodinamica. 

*e work ayate» we can distinguish two different methods, 

one usad in USA and the other generally uaed in Europe. 

In USA during the laboratory stage, begins cooperation with 

the industrial plant designerà. In that system ie accomplished 

» team which cooperates until the final stage, when are 

carried over into the work, also the technical corp belonging 

to industrial units which will be involved in production. The 

•avantage of this method within systematic research ia the 

possibility of earlier specifying the equipment, which 

currently oan be suppliad on the warranty of the specialised 

asthelurgical companies, and of contracting certain parta of 

the equipment under turn-key delivery. There are also 

possibili ties of simplifying the pilot plants, a much safer 

passing from the laboratory to the industrial plant and a 

considerably reduced research period. 

In Burope where uaed to paaa ateppwlae to the industrial 

•tulppaaiit there was a sharp separation between the research 



activity ir.   òhe  lob fr.à pilou  plant,  and industrial  plant 

development. 

With t-:r.¿ 11 ¿iffc./'onceo ¿,- i.urope   there ere specilliate 

concerned   vi+i research mò  cheir-icül engineering in pilot 

pl*nt-d r.nd cunera  concerned with cheiricfci industrial 

«nfine^riüí? work,   „arriea oat in specialized ceeigr.  of fi ceo. 

/lena -he 'J£ie lire-  thero e^e niso design offices which has 

elrecdy a package  of genero, cata   "or industrial  design end 

which cm be completed with edditionel dota after checking 

the precesse»;  the  cases of canonie, uree, ammonium nitrate, 

phoephoric acid planta where we cen talk ebout industriel 

procßBoeo alroedy checked ma known. 

In Europe a* e    modem oyete* for determining the similitude 

fsctore nectary for induatrial deesign and therefore for 

selecting and sizing the equipment, ir used the checking, 

on the equipment ir.odeU in «icropilot plante, equipMnt execute 

at 2 or 3 dimensional scalee. 

In oui- country the research and development for fertilisers 

and pesticides proceséis has been approaebed differently. 

In the field of fertilisera, where the proceeeeo ere 

continuous we uee  the pilot plant system, which represents 

at the sEsii £,,*le a oroe*as or e stage from the process in 
study. 

A cooperation has been established  to be necessary with the 

industrial plant deeigner, like in the US syetem,  the mein 

problème, the procese and equipment  d8fJign for th# pUot pUjjt> 

being done by the deoigner of industrial plant. 

The pilot plant io built up oleo in the factory in which it 

i. planned to operate the new proceso for production, but the 

»•possibility for the new technology until the industrial 



Operation or procese,  helcnçu  to  tre reaearch stnff which 

elaborated  the 1, bor., tory proceca.   ¿h±E method it, feasible 

because the   fcecrmoUCioal  laboro tory  research lo performed 

mainly by the enginteis tr»i«3d ir, cheiidcLl engincer.-ng. In 

that way was reziari   the  pilot plants  for mnuiscturc  of 

fertiliser MK  Jhrou-h nitric ett*ckf   ,:or ff-.nufecture of 

euperphoaproric acid and the olkalinr pure LBIU by the 

extraction with organic solvente,  for  nmufrxture cf phenphoric 

acid and ths complex fortiliaer via olauoical wet muto. 

M«ny of the new proceatee have been checked directly in the 

exiating induetriol plants, for example in th? cuce of 

recovery of fluor from the phoephetic rocks procecaing. 

In the pesticide field, at the beginning we eterttd fro» the 

idea of similitude of procesee* with tfaoce for drugs end 

dyee, excepting the formulation étage which i3 proper to 

peetioid« industry. And then we have accompliahed universal 

pilot planta for condensation chlorination, phoagenation.eto. 

and also for formulation. 

Our experience showed us the neceeaity of having pilot planta, 

particular for a group of products allowing the multilateral 

twage of the pilot plante. Similarly the induatrial plant« 

ara preferably to be flexible for adapting to new processe e 

and producta. We ell know about negativo economic 

consequences in reducing the production of organoohloric 

paraiatent pesticides like DDT; In US* hae been accompliahed   ; 

the partial réutilise ti on of the planta - manufacturing an 

interesting polymer on the basis of polychloral; examples of 

pilot plante'for the groups of products there are in Romania, 

eueh aet organophoaphoric inaecticides, proper triaaine 

herbicides etc. 
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Our experience aleo üeir.onctríitec in the pesticide  field,  also 

for the flexibility re*, son,   the ivjceuiiitj- of working in batch 

system with unit chemicnl operations*   It-  it important  olso 

thst.  techni'-ol producta ¿ctivr   aubstiwees   t.o bu obtained in 

a etori nr, form onci  the  iormu]   tic» be carried out ae poesiblt 

separately  in a 3fcpfrtteiy formuletion unit. 

The formulati on iß n very important ntege »nd oome times if it 

ie not well »tudjed ond csinblisned,  it con compromise e 

product.  It io nececoory for our pesticide industry which is 

in full development,  to have a formulotion pilot plant of 

universal  type, oerving to development of new and various 

formulation formulae claimed by the agriculture. 

The Romanian part co»©» with the auggeotion IffilDO to set up 

an experimental pilot plant, for the formulation of pea ti ci dee 

and for biological, testing within the Joint Centre USIDO/ 

ROMANIA to which oil interenting developing countrito may haw 

access. This euggeotion comee taking into account the 

experience we have, the achievements obtained up to the preset 

as well ae  the future developing programme. 

Concluding every new process, will have economical and 

industriel e igni fi canee only it will *<t feasible at the 

industrial ecale. Otherwise the research time and the re bearci 

expenses will be lost* 

On the other band the existence of universal pilot pianta osa 

reduoe considerably the research period for the application 

of process from the labore tory to industrial scale. 






