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I • /I NTRODLCT J1)N 

Tht"' chemical industry worldwide is rather '-"ell doeumentPd. 
Information on the production, who is producing what, export volumes, 
pro~ess nvaildhility, ra~ material and intermediate availahility can 
be assessed from various sources. The data are no~ always fully 
rel iablr. and great effort is needed t.o \'eri fy, compare and asses thP 
information gathered from different sources. There is however a 
field, from where the information flo~ until now was less abundant 
and it was not always easy to find out, if a product or a process was 
available and from where - and this field is that of the socialist 
countries: East Europe (GDR, Poland, Checkoslovakia, Hungary, 
Rumania, Bulgaria), the Soviet Union and in the Far East., China, Viet­
- Nam and North Korea. 

It was thought, that UNI DO could fill this gap by devising an 
information system based on microcomputer application and on 
questionnaires sent out to the central aut.hor it i es and to the 
individual enterprises in the countries men•.i oned. 

The present work gives the outline of such an information system and 
presents proposals for the future work to be done which is necessary 
to design in detail and implement this information system. 

2./Sl!MMARY 

s~aring from the aim proposed, 
system needed. 

the study outlines the information 

First the necessary information content is defined with regard to the 
user's requirements, but not only in its extent and nature, but also 
the individual da~a and · other information requirements are 
identified. Three groups of data will be colle~t.ed and st.ored for 
retri e\·a l: 

- enterprise data 
- product data 
- process data 

A special feature of the information content is the inclusion of the 
so-called manufacturing trees, a sort of graphic information giving a 
clear picture of the relationship bet~een the different chemic&ls 
intervening in th~ given produc~ion proress as starting materials, 
intermediates or end products. The necessary questionnaires for 
gALh~ring information have been designed and can hP found in Annex 
No.I. They identify at the same ti~e the information content of the 
sys1Pm. Ann~x No. 2. contains morP than thirty manufarturing trees 
for th~ most important products. 
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~ec~ond, th .. .,. mnst apprnpriatP ~J·_1_1et.~!r·~ for this informat.illn syst.-m ts 
s~i.-•1't».i. AftPr d1•fi11ing tho• infnrmatinn s;n1rc••s nnd th1• 111»th11ds for 
gath•"ring tht=>m, an infor·mation prfH't"ssing st.·p is i111·l11d.-d and 
dt=>fint"d, 1..:hi1•h has t.h1· impnr·tant t.ask t ... pr11\·ido• 1·111· til.• ro•liability 
and l'1H·rp1•t.nPss •)f th ..... infnrmat.in11s »nt . .-•1·i11g th.- '-"st••m arid :dsn f1\r 
th•· 11n•"qt1i\·1,.•al and fau!tlc"'ss 1•ndi11~ an11 l:\111•li11µ 11f t.h•-- inf1lrmati1111 
fnr surp and , .. asy r-Ptr!1>val. Tito• m.~t.hnds f111· data ··11try and 

inl'ormation r••t.rif'\·ai as '-'•"'II as f111· 11s•"'t· sc•r\·i:••· a1·c· •lilt li111"d. Thi-· 
1.rhol•• systt>m is d1~signf"d for safc~ty of i11f1)1·1r.at 111n, imr···ding ;\I I 
t.amp••r i ng. 

The core of t.hP information syst•:?m is the computP.rizer:I databas·::-~ rt 
will be composed of a file systf"m and a program systt'm. ThP filP 
syst.em contains data files for storing the informatic.n defined ahove 
and auxiliary files for accessing them. ThP program system is so 
designed, that all input operations: data cnt ry, erlit ing, or other, 
as well as all retrieval operations to access thP storPd information 
~nci prPsent thrm in forms requ i rf'>rl h~· th•-· 11s•-·rs shn11 J rl h.-. madr- hy 
pPnpJP having no special knowlt=!dgP either in c•omput• ... r tt=>t~hnics, or in 
·~hemic-al science. Nenu tlri"-cn, 11s~r·-f1·iPndly syst•··m i,:, •HIT I ined. This 
will allow for thP dissemination of th•"' infnrmation not. only from 
lJNTDO headquarters, but thf'· syst.em can be pos t.ed in form of di skct tes 
to the different national and regional centers for d1 ret~t use. 

The study outlines also the hardware and soft~are req11irement.s 
A nor~al personal computer with a hard disk is neederl only, ~ith thP 
usual periphericals. The program s~•stem shc,ulci he made using to tht"' 
greatest. extent possible existing soft.warp packages. 

For implementation of the svstem thf~ study propost=,s r..-, hegin with 
sending out of the questionnaires of Annex 1. ·H.tending ·for th<: ... 
answers, the w! .Je information system, 1ncluciing ;,h, ... nec.:ssar~­

soft.ware should be work~d out. Then the prnrP~sing nf the fir~t 
information flow should follow. After complet.ion, i11rl11ding cher.king 
of thP software, regular opPrat ion should h··~in. I prl:.ting, .... xt,....n­
sion and modification of the systf>m fnrms part. ,;r th•· ''l"•:·:.r ior.. 

Manpower requirements arP. tif~finP.d by th•" study as fol ln"'s: 
for setting up and implement. the system: l'-"0 and n half man­

month~ consultant. time., 
for in format.ion processing: one man-mont.h of •-:nnsul tant Um~ 

every yeat·. 

\'.orma) operation, data entry, retriP.va), rP.ply Lo 11sr-r's cl1"mands wi I' 
rlemand only secretari >.) t.ype of work, ahrut th rPr- t.o six miln-month,.. 
per year, ciistributed more or lesR p\·f~nly on~r thP. YN\r. So it ~ould 
hP part. of thP work load for onP staff mPmhrr. 

2 
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~e ·~an start from th~ assumption that t.he potent. !a I user is t"'ngagPd 
or intends to hP engagPd in a research or development projPrt aiming 
at the implementation of a given manufacturing farility. For that 
purpose he probably '..: i 11 first huy the produc't itself, at thP vPry 
beginning for laboratory investigation, lhen for market research and 
introduction. In t~P next stagr hP will need to know, which raw 
materials and intermediates are needed for the prodt1ction, are they 
available and where. The processes available for the manufacturing of 
the product and the process owner are the informations which are 
requested next.. 

There can be another approach from the potential user. He may have 
some well defined raw materials and /or intermediates. Then the 
question he will ask is: what can T manufacture from these materials? 
ThP questions for the other materials necessary for the m~nufactu­
ring, about their availability, the processes and licensors involved 
follow. 

Summarizing both cases, the information system to be set up has to 
give answer to the following questions: 

who is manufacturing the product ( raw material, like phenol 
for manufacturing caprolactam and further nylon 6; 
intermediate,like dimethylterephtalate for polyester .fibre 
production or end product, like Alachlor, a pesticide ); 

what are the raw materials and intermediates necessary for 
the manufacturing of a given product, like for the product 
polyacrylonitrile fibre acrylonit.ril is the monomer, but the 
raw materials are methane, ammonia and air; 

who is manufac~tur i ng tht~SP. raw ma t.eri a ls and intermediates, 
e.g. who is delivering the styrPne and the hutadiene necessary 
for the production of the SBR synthetic rubber; 

what can he manufactured from a given raw material or 
intermediate, e.g. from ethylene one can make polyethylene, 
PVC, ethylene-oxide, styrene (with benzene) polyols, etc.; 

which are the other materials needed and where are they 
available, like the henzenP for the styrene production from 
ethylene in the previous case; 

which procPsses arP availahlr for thP manufacturing, e.g. for 
the production of adiponitrilP four different p1ocesses are 
presented in Annex ~o.2.; 

who is the licensor of the processes involved, e.g. for 
Alachlor, I i<'ensors can hf· found in Hungary (Nitrokemia). 

ThPse rc-qu i rPm1•nt s 
information ~.ystPm, 

hBVt'! arCt!HH t I) 

r•'(]ll i r••m•'n ts. 

t.; i I I 
h11 t 

lhPSP 

ct.·fi n.• th•· <'ont1!nt al!ri "t ru<'t.ure of t.he 
alsn th£• m<•thod Anrl form, ho•• the ;Jser <'Rn 
i11f111·mat.inu.._, will hr. <fpfinPrl hy t.hese 

:~ 
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Tilt ... simplP~t ••ay is t .. a~:li 'lll••stinns hy '-°riting nr hy phunP from th.-. 
app1·npriatE' S•'r\·j,.,, •)f l'\f[1t"1 and g~t th•• ansWf'rs by th·~ snm~ l.;ay. It 
;s h1n.;ever alsn pnssihl•• t.o gi\·e copiPs (lf the datahnsP t.o indh:idual 
usPrs (rP.gional <~enters and/or national institution~ in th•c 
cit>\"•~illping ('Ountri•~S) h"hn ran th•"l• dirt>•'tly give thP information to 
t.lu~ •!lient .• This apprn3"h makes mandat.or·y t.h .. ~ deu~J,)pm~nt of nn 
informntion system and data has;- in a ,-ery user-friendly form, 
demanding no sp~.'ial iinol·d·~dge iil ··omputer rerhnics and a regular 
updating servicf' for the lo.-al (ent.•~rs. 

Sin~e the aim is anyway, that even at the U~TDO headquarters, the 
persons dealing l•it.h t.h.- system shnuld not ht> n..-.c-essarily computer 
experts, we starU•d from the ,.it~l•point. that the system should be 
designed to he user-frir~wlly and its utilization should he possihle 
without. special kno..,.l••dge in c:omput.•?r tt:•~hnics and programming • 

·• 
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·I. i l\FOl-l'l-\TIO~ SY~TF.M. 

- ('()flt t'll t 1 

- st r·111•t ur.-, 
- at••'t->SS mo.JP, 

- gathering met.hod, 
- prncr.ssin~ mt>thod. 

We shall deal with these issues in the following sub-chapters. 

4.1. CONTENT OF THE INFORMATION SYSTEM. ------·---- -·-----

According to the precedinW-, the information system should store 
information on 

products I including r3w materials, intermediates and end 
products; 

enterprises, engaged in manufacturing, R&D, enginee­
ring,contracting, training and licensing; 
- processes used in manufacturing products; 

4.1.1./ Product data. 

For each product the following data are required: 

- product name; 
- prodlAct code; 
- manufacturers name and address; 
- processes used for ma~ufacturing; 
- place of the product in manufacturing processes. 

The first four items are self-explanatory, but the last asks for some 
explanation. 

In order to define, what can be done with the product in question or 
how can it be produced from which materials, the processes must be 
found, where the product appears, either as raw material, 
intermediate or end product. Therefore among product data, all the 
information must be included, which defines the role of the given 
product (starting material, intermediate, or end product), and its 
place (which are th~ rhemicaJs it is produced from; respectively what 
i~ the next chemical made directly from it) in the processes, wherP 
it appears. 

4. 1. 2. /F.nt.P.r.£!:.L~~-1_atn_. 

Thf' following <int.fl Ar<· Of'Cf•ssar·y: 
- Nnme, rode, IH'ronym; 
- acldr~ss; 

- ~nntart pPr8on; 

- prodw·t ~; 
- prOl''P88PH of'f'Prt·d; 
- 1u~t.ivity. 

5 
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~-1_'.:{./Pt'tll't'SS rlata. 

This is a spi:.eial easP. BPsid1~s t.hP usual inf••rmatinn: 

- procP.ss namP., codP; 
- l iren,:;or' s name. cod·~; and 
- proeess <.'haracteristics (s•~P Q11PstionnairP. ~o.2.) 

lt is necessary to define all raw matrrials, intermediates, end 
prcducts and by-products taking part in thr manufacturing proeess and 
also establish their relationship. Fnr that purpose a simplified 
flow-sheet, called produrtion treP wi 11 hr used, which can be stored 
in the computer memory without real graphic capahilities and can be 
printed on a normal matrix print.Pr. \'sing tht=> information containP.d 
in these trees, it is possible t.n list ~11 proeesses, wh~re a given 
produ<'t has a rolP and prt,,S•"'nt th•"' pn-;,.;ihi l i ti»s for that product. On 
the other hanrl, it. allo1-s also t.h•· di~~play of the raw materials and 
intermediates nP-eded for a given prnrl11t•t. So e.g., adiponitrile will 
be found in several trees, 1.ohere it is thP end product. and in others, 
where it is the starting material . 

fi 
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-l_.z. /STIW<'Tl"l~F OF THF _l~fQR,'1.-\TTO\ SYSTE'I. 

-l - ~ - I - IS y s t •"' m out I i n .-.. -

Ras•··d nn thP rP-quirP.ments dis.~ussed in tlH" pt»»vio11.'. paragraphs, th1• 
datahast>- system should adopt tl1t' fol Lm.1ing structure 

INF<1RMATJ U\ SOU<! LS: 

LITERATURE 

:'-1.\NlJAL INFO. PRC1CESS I t\G 

COMPUTER DATABASE SYSTE~ 

Mt.f\;UAL INFO. PROCESS It-iG 

USER USER USF.R liSER USER 

-, 
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Tilt· di ff,• r···n t 
pl"C•SPl.l1•d Ill 

inf .. rmal i·iri51·nmi11.'{ rr.)m lh·-- sn1n··- .. ~ of i11r 0 11·n.:tl j,,,, 
th,• ·1pp•·r li111· .)r th·· r;~,,,., . .-11t.··1 111.- m:11"'''t 

pl"<H•t·'-\~ I J;~ 

SPt•t•t.,ll 11.g t 

pr.•par·at i••ll 
:-0:. t .. i t: • t • t i I-. I l ~ 

f111· oi:.i :t 

r•'.f>t·1-r 

···h , .. ,·I, I 11,;' 

··11r 1·;..·. HP must 

P•'t·fnrms th·. 
•'ht~.- .. l,ing, .... ~,.iin~ 

t h1~refnr1• h;i\·;· n11i 

l-;;111lt,; l 1~rl~1• "!' I !11·· • •h1•111 i <'a j 

als" a'l ;1d,··quat1• •"\p1·1·t is.-
industry, pr<H"•·SsPs and ,-- •• mp:u,1.-s, 
in lh•' d:tt.1b<ls1"' syst••m. 

:\11.i 

Oil i :; 

Tilt: i II fn r-rna t i llll I IPJS prtk·PSSP<i by th·~ .-•xpert. Is T'•"'::trly r.-... .lat a 
entr:- in t.ht> dal.ahast• syslPm hy thr data entry opernlor, ..-h,-, ean 
hf> a typist with a limitt•rl training iP the database syst.•m. 

TIH" \,·hol1• dataha:.;;P systi•m oner established and eonst.ant I y 
11pdatt~d s1,r\'"" tt."c. p11rpn,;;o>s. 

Fir·st tliP .,r,.··1·:-.t:.r ,•:;n 11~.,- t.h ..... s::st..-m to givP ;nr.-.rmat.i.·:n, 
ad\·ir•• and oth .. 1· "''r\·i1-.-,.:; for thost=> outsid•" thr- ll',:10(; 
St>,~n~tar iat, ··~.p·····i:il iy in rh•' d1~--eloping .~nuntric-s, t•h.-) do 11ot. 
int~nd to ha\·(- tlit----i1· own 1·opy of t.hP. system. 

Second, pot.ential user,;; outside the Secretariat can acquire the 
system on diskt=>ttes or on other appropriate information carriers 
anrl use direct I y hy t.hemse l ves for the same purposes. -• ~on st.ant 
regulnr updating servirP is a precondition for this use. 

~.2.2./ Informat.ion gathering. 

-l.2.2.1./ Tnformat inn sourees. 

For the purpose- of thi~~ information system· three sources can he 
eonsidererl: 

I j t Pf";: t Ill'(• 

- 1•nrrrspnnrir>11f~<" 

questionnaires. 

I.it·.erature . 

flire~t0rie~ containing man11facturing, research, enginet=>ring and 
contracting organizations can be found in most big libraries. In 
most cases they contain little information on the countries of 
our presPnt. int.r-rest. Thr- specific ones for thP chPmir~;:il 

industry or onP of its sub-sectors can provide without. further 
selection t.IH'. ne,~Pssar:.· informat inn for t.hr data hase, but. a 
presf'lect.inn is nN'essnry with thP gPneral onr>s (P..g., who malH"'S 
what.'? ) . 

TP<•h11i1·al I jt,.1·f1l11r.- ~j,·,..,;; rr--~ulnr s11rv,-•y<; 1-.r1 th•· r•1)mpnnif•s, 
pr·o,jPr·t s :ind prd1·1·ssf's. Th1•1·p is rt! so <'<'inti n11<1us r···port in_!.!; in 
lh1·· 1·Pll'v;;rit pt>r1odir·als on th<· samr suhj<>rt.i;... l'nfnrtunntt>ly, 
h!•f"I' a)sn !ht> inft1rmnt ion Oil thi• fj,~jd olf flllf' inl•'J'f•'-';f j::;, IJ()t 
,.,.,.> 1·nmpl1·l1-. li1·g1iln1· l1··1·l111·•' and mor1il111·inl{ of lh•· ..,,,j,.,·ti>d 
f'Pl"indic·nl" IS 111·<'•"->":tl',\" 111 ·ll:d\P 1;•,1· ,,,. thi!-. ~11111'!"'" <If 

j n r () !'In A t i 'J II ' I ) II I .. v ', ll s ( J ' i I \J i I I II () I ~ i v .. ; : f II I I p i ( . t II r •.• 

H 
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f.l1'g11 I <l l' ··orrPs ponci1>nr<"' 
th•· na t. i nn::t l , rPg i ona I , 
a \H;uahle sourc~e of 
t.:n rl\ . 

Questionnaires. 

with the lPading ·~h<"'mic•al •'••mp:;.ni.~s ;;11,·i 

global profP~sional organizations c'an i11· 
informatinn. lt· nf'~ds hot~.~,.,,, .. ·011stant 

The questionnaires from Annex No.I. can serve as the main sn11rr~ 
for the collec-tion of the data from t.ht"' eompanies h:n:ing a 
substantial role on the world market. 

~_._J.~._j~nformation process~ 

F·~pPri1""nce proYes, that in computrrized dnta hasP.s, th•· inenming 
information is for a good part lost. or deformed i whi·~h mi=-:-sn-. 
either misinformation or loss of information ) if not. thoroughJ~c 
r.her.ked and coded by knowledgeable people. A sm~ll mistake made 
in answering a questionnaire or a misspelled code will makP the 
whole information content. of tnat item irret.rievahle at the 
right place and misleadingly appearing at a wrong plnre. 
Therefore for all information from al] sources a manual 
processing stage is included, which is intended to transfor~ the 
controlled content. of the information gat.hered into truly 
controlled machine readable input. 

4.2.4./Data entry. 

In order to avoid any possibility of tampering with the dat.a 
rontained in thP. system and and secure itg reliability, th~ 
fol lowing three basic principles shr>Uld be adhf~red to: 

all data for entry should be checked and ~onfirmed by thr 
responsible expert who prepares and signs the input rlat.a in 
form of reuords containing all t~e necessary information in 
a form directly readable by the computer; 

the computer prints a report on all data entry operations. 
The expert must check and compare thi~ report wi~h the 
original data entry sheet. The acluAI saving of thr dat.R in 
the ap?ropriate files will be made only aft.er his approYal. 

- only authorized person can make data entrieR. 
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\,· 1 t· h t h1~ san1t~ s;i feg11;i ni i ng i dPas 
shn11ld t•nrk in th" fol lowing mannP.r: 

in mind, th.-· .. 11tp11t ,.;ysl•'m 

- :-ti I t.he fi lt'"s arP ''read only" for the usPr; 
us•~ bP.gins wit.h tht-" creation of a workfi lt-· d<'dicat1>ci t<• th<' 
user. He f~an then copy '.lny information from a.I I the- dar;\ 
files in his workfile, perform any opt'"rations on th.~m, sw1.·p 
and print it in tables or graphics • 

.\ll information transfer to the workfiles and all operation on 
them has to be completely user-friendly, m~nu-dri~en and simple 
to lear~ for non-computer people • 

10 
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~.I STRlilTt:RE OF THF. COMPUTER DAT..\R..\SE. 

ThP. comput.Pr dat.abasP must be designt~d acr.ordi11g t_n th·~ tasks 
and aims of thP. whole information system. Tt should pr•)\·ici.-. for: 

- the easy and unequi\"or.al input. of thP. dat.a r.oi 1.~ru~d, 
a storage with the minimum . memory spacf' r.-.quirement., 

but at the same time with all the elasticity for further 
extensions, 

sure and easy access to the information stored, retrieval 
from all the possible aspects and their combinations. 

The computer database system corresponding to these 
reqilirements, will be composed of two main compon~nts: 

- the file system, and 
- the program system . 

5.1./ THE FILE SYSTEM. 

The file system's backbone are the data files, containing all 
the information of the system. The data entry, the memory space 
management, the retrieval and combination of the individual 
pieces of information asks for other type of files, named here 
auxiliary files. 

5.J.1./ Data files. 

The information content of the system comprises four differ~nt 
t.ypP. of data: 

- Enterprise data 
- product data 
- process data 

and 
- product tree data. 

The first three category of data can 
"normal" data files, they are either 
~alJed here direr.tory type files. 
graphical nature and more complex 
ar.~ommodated in so-called tree files. 

1 1 

be accommodated in simple, 
of numerical or text type, 
The pro<iuct trees are of 

in their nature and will be 
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:-•• 1 • 1 • 1 • / r 1 i n·· - ' ., r y r i i ., s . 

- nam•"' 
- 1•nmpany code 
- acronym 
- headquarter address 
- contact person 
- ar.t.i vi ty 
- main prod11cts or product. groups with yearly proci11r.t.ion 

and export figures 
- turnover 
- name of processes offered for license. 

- name 
- code 

List of trees, where the product is figuring, as 
- starting material 
- intermediate 
- end product 

- for each tree 
- che:micals entering into the format.ion of the proch1r.t. 
- chemical directly derived from it 
- other chemicals needed in this las~ mentionned step 

- manufacturers 

Proc<->ss fi]e. - - -- - - - -

- process name 
- code 
- licensor 
- product 
- tree 
- starting material(s) 
- process characteristics 

5.J.J.2./Tree files. 

The graphic information on the process is stored as a text file 
in a form which can be retrieved in the original graphic form. 

No other informAt.ion is stored in these f'i Les. 

TlirP.e t.yp'~ of auxi 1 iary files are necessary: 

- namP fi !P.s 
- index fl I es 
- t.h~i:1Aurus. 

I 2 
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ThP 
data 
w i I 1 

first. t.wo will faci.li.tat.e thf' t"asy anci qui._~l\ a1'1'f"·ss t.•• th•" 
fi lt>s. Thf' exact. numhPr, si7.P anrl ··ont.1-,,nt. •>f t.h•·s··· fi l1"s 

hf' rh~fined in t.hl" det.ai lt"d <;yst.f'm analysis. 

The question of the thesaurus is differe'lt. ~early all t.lw Pnd 
products (drugs, p~sticides), hut also many intPrm~diatPs anrl 
st.art.ing materials have several chemical and quit.ea numhPr of 
1'ommt"rrial names. A thesaurus, grouping them by rhP.rnil'nl 
composition and identifying them by an unequivocal .·odt" system 
is necessary to avoid mistakes, loss of information and 
facilitate retrieval. 

5.2./ PROGRAM SYSTRM. 

The general structure of the program system is represented on 
the figure next page. A short discussion will allow a better 
understanding of this structure and of its working . 

After the start of the system, the main menu offers t.hP choice 
between 

- data entry, and database administration and 
- inquiry, 

The first is open only for the operator of the database syst.~m. 

the second to any user. 

5.2.1./ Data entry and data base administration. 

If from the main menu, the database administration was chosen, 
the program asks for the password of the operator. This excludes 
unaut.hori zed access to the input. of the files. 

ThP next menu offers selection between 

- data files; 
- name files, 
- index files 

Then it lists all the files of the category selected and asks 
the operator to select the file to be updated. The program 
searches for the file selected and copies it in a workfile. All 
subsequent operations will be executed on the content of this 
workfile. 

For the file selected, the following options are nffnrPrl; 

- list all re~ords in the file (hrowse) 
- HP.IP.ct 
- append 
- edit 

1 :~ 
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Data 
file 

Dat.a entry 

Pass'"ord 

Name 
file 

Select 

Workfile 

Printout. 

F.xe~ut.e 

PIWGRA "I STRt ·<'TlIRE. - ---- - - --- ·-- - -·- --- - --

INTJRFr 

Product F.n t e rpr i st=~ j i-'ro1~.-ss 
I 

I 
Index 
file 

SEE FOR F.ACH A SF.PARATE OIAGRAM 
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Pl\llli~:\N STiil"\°Tl h'.E. 
- - - - -~- - - - -

Prociurt. 

Select 

A.MANliF B.RAWMAT C.ENDPROD fl.PROCESS 

List List List List 

Select Select Select 

AA.PROD IAB~DIRI BA.PROCINF BB.PRODINF CA.PROC CB.F.P 
(goto D (goto 

~A) 

DA.DISPLAY 

15 
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PR1)l;J\'-\'-; STi~l t'Tl l~F. 
(Thir·d l'a1·t. 

LIST 

ACT 

GOTO 
D.PROCESS 

SELECT 

COUNTRY 

PROD 

GOTO 
DR.l.TCJ!';F 

E\TEHPRiSE 

PRODUCT 

GO To 

-\.~ANt:F 

~AME 

PROCESS 

PROCESS 

NAME 

It) 

~i----~--

PRO(F.SS 

GOTO 

D.PRO<ESS 

ENT 

GOTO 
ENTERPRISE 

r.oTO 
IH . ~· ,\ H .\'I 



For I isting, 
hrarl I i UP ann 
st op!'". at fu I I 

t.ht ... fi IP namr anrl tht' fi~ld namPs art' display.•d n.; 
thP r.-•rords ,.;jt!tout. ~ .... 1 • .,.rtion shn,•n. Tl1•· displ;\~ 

sc-r••••tt a1ui r•·sumt-s hy pr•'Ss i ng any k••y. 

F.-n· s1•lr1•t inn, I.ht• nam••s ••f th1• fi•·ids :ti"•' I isl•··• :,r,.f thr· 
np• ... 1·at.01· c•hoost>s th·· sPIP1·tio11 paramPt.P1-. If ••.g:. th··· produc·t 
filP. was selPc-tt>ci and th1·· op···ratn!' t.;011ld Ion!,. at all Th•• 1·.·c·c-.rds 
!"Plating to ··Pthy:~n•·", hi- 1 .. :011ld ''ho11~•· thP fj,-.Jci .. p1·•:.!111·t ·· anci 
n:lm•"" thP p1·.1d11Pt. ···~t.hy1t··\, ... ··. Th·• pr1.gran1 c.,;i 11 s .... 1, ... ,., ;ti I th .... 
r····nrds, '-ihPr•' rt.hyl'""n•· is t.h•" p1·,·,.111,·t. arui c<i ! I displ.1y tii.-·i1· 
,•ont. .... nt. Tt is possible to sPlert. according t.n m•··r•· than''"'-. 
param~ter (field). 

For appending, the rrogram displays the headline containing the 
fiPld names and thP last. record and waits for n~~ entriPs. 

To case of editing, the record(s) 
pr••\· i ous methods can l 'C! modified. 

by on~ of thP 

\\ht:>11 the operations on a given file are fioi!'>hNI, th.-: ••P•~rator 

~iJl ask for a printout of the modifications. ThP printout is 
·~hecked against the original update instructions, signed hy t.hr: 
responsible expert and filed for documentation. 

To replace the old data by the updated ones, a -pas~~0rd"' giv~s 

authorization. The interim file is deleted at thP samr timP. 

5.5.2./Use (Inquiry ). 

The system should give answers to the quPstions form11lat~d in 
Para 3./ So, when "Use" is selected in the ruain menu, the 
following options will open: 

- Product 
- Ent.-.rprisP 
- Proress 

5.2.2.1./ Informations on product. 

• If information on a give product is required, this ran h•--: 

A./ Who is manufacturing this product? (MANUF) 
The program searches in the "Product file" for all rerords, 
whert-! in the product field, the given produr.t (e.g. Nylon f.) 

appears as end product and lists the name of thP 
maufacturers figuring in the "manufA~t11rer" firlci of thP 
relevant records. 

ThP next. qurstion ~an he f'it.IH'r 
AA./ production, export and prirf's ,,f tllf' prnd11rl nt 

the given enterprise (PROO) 
- AR./ dirertory dAtR of thr Pntrrprisr. (OTR) 

17 
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-
P.o! h •(llt•S ti "ll"' •';H1 

lisr.•cl, f,)r 1h .. s1• 
..;'t:~Ji~C"'tt~d tlflt•. 

1 ... 

i 11 

pu t f •, r a l i 
:1 ~ i ,.,.n ·•,-.i111 t r\· 

th•·· ... ,. t .... ··pr i ~··'-' 
. ) r f n r :1 ,... i 11,::: I , • 

Tl,.- 1•r<1gram t.·j i I, .:·,.,. th•' ,...,•{,•r•t,•.i ···11t.·1·p1·i~.·'""· ~ .. .,,,,,. 

t<• tilt• I ir.k••.i .. Fnt••1·pris+• fi i·····, i.l .. i, for ti; .. 

entc·rpris.•s sc•;,.,.~ .... .i :uHi I isl f!·om ti'_,-. 1·,.j,•\;11.t fi.--1.~,.., 

th•· 1·nr1·.·spn11di11g ,frtt.a 1•ith.·r t)f d;r•·l't .. 1·:; .,;· .,: 
prodtu•t. j or., r•! •'. II:\ t Iii'•'. 

B./ ~hat. arP thP raw mat.erials and int1•rm»<liat1·s 11t••·"s'°'ary 
for t.he manufac!turing of thP. sF-l~cte<l iH·ort11:--t.·.•c R..\l,N..\T> J 

ThP progt·am 
al I records, 

rPmains 
"'herf' 
lists 

in 
thf'­
thP. 

the .. Produr. t. f i l °- .. ' SP:-t rc'h•"S r {))• 
selrc--t•"-d pr.11iuct. app···:i1·,.; as .-nd 
rai..; materials An<i int.1··r:n•!dint.Ps produC't an 

figuring in the <·orresponding fiPlrls. Th.-· prof'.-•s--. ~~nd tr.·-.·. 
nam<>s HrP also I•ste-d. 

Sc! I f·<'t. i ng one of the processes Ii s lt"-d, t· he, (,-. i j ,-,\.." i rig 
further information can he accessed: 

BA./ Process information.(PROCINF) 1·sing thf' link 
hr~ween product. and process file, thr program gnPs t.o 
the process file, looks for the process sP.le0t.ed then 
follows the path described in point D./ 

BR./Raw 
pi·ocess 
them an 
AB./ C'an 

materials and intermediates listPd for th0 
selected.(PRODINF). The user sPle<'ts on~ of 

then the same questions as for ..\./;AA./: arid 
be posed and answered following the samr path. 

::·. /1'ha t. are the products which can be manufact ur·ed from 'i 

s~l~r.t.Pd prndu~t. as raw material or intermediate? (F~OPROD. 1 

The program remains in the 
.. 

Product file 
.. 

searehes for I 

;; 1 I rer.ords, where the selected product appears as ra,,; 
mn t.f~ r i a I or intermediate an lists the processes, trees ;ind 
Pnd pro<iucts figuring in the corresponding fields. 

Selecting one of the processea listed, the follohing 
further information can be accessed: 

CA./ Process information (PROC). Using thP. link 
hPt,..-een produ~t. and process file, t.hP program goes t.n 
the process file, looks for the process Helect.ed then 
follows the path described in point 0./ 

rr;. I F.n<i pro<iuct of thr· proct•ss s•~ I ectf'd ( EP). Th<' sam1~ 

CJllPSI ioris as for !\./;AA./: and AB./ c•;11\ l..- pc1s<'d and 
;tn..;1.-pr· .. d fnl )o\.Oing thf> qnmP. path. 

I H 
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i;. / l•h:1 t ;11·1 1 h•· pr··" , . .._s.·s 
..,,,1 .. ,~:,.,; pr.-.du.-•·.· (1'i?111·Fss; 

fh•· pr<>~ram 

r.~l:lti11~ t,, 

..;.-a 1·.·lt.-s in 

I jo,. lll"tHillt•t 

: h.. ,.,.,,.,. •• '-'p.-:n1i i 11g 

a.d.~q11a t •' f i •'Id. 

l h.- ··p,- •.• 111.-t 

""' i 
th·· i ,. 

s .. •[r>1"·ti11g "'"~•if lh···m, th•· f •. ii•·hi11g t1pti .. 11,.; "!"··11: 

))..\./Display t.h1·· prndu,·t inn u·.~.-~.1r1tSVi . .\\ 1 

If i ,· •. 

.i!1:i 

-.. 1·-i..:; 

Ii s1 s 

Th., prngram us i ug t hF.- Ii nk h.•t ,.~~.-,.n ·· f-"rndw·· t f i It· .. :ind 
''TrPF- file" go•"S ovf'r tn t.i1t• latt1·1·, r•·t1·i··"·,-...s and 
displays the rorrrsponding t.reP. 

OR./lnformat.ion on t.hf' process li<'rliS•11·.(l.!1 l\F1 
Using t.hP. 1 ink between "Produr.t fi lP .. a1irl ··Ent••rprisP 
fi}P .. , t.hr <'orr~sponding informati.-.n n11 ~h·· ••r:t,·rpris•· 
ar.ting as licP.nsor is accP.ssed and display.--d. 

nr:./ TnformAt.ion on prnc.=>ss lt>:·hn}r~;.i parametPrS. 
tPARAM) 
Using the link between .. ~rodur.t r i I e .. and .. ProCP.SS 
file", the program looks for the prncrss self'r~ed and 
dispJays from the information .~ontrr:t tih· procPRS 
characteristics. 

~.2.2.2./Tnformation on enterprisP. 

Tt. must he remembered, that. many information on 1-...nrerprisf's will 
be accessed by the other route, through product (Para 5.2.2.1:) 
information, so we deal here only with the cases, whPrr thP 
qupst ion relates directly to the ent.erpris•·· F.g., if the 1;ser 
i~ asking, which enterprises are producing a gin~n product., or 
hn\·p a procPss for manufacturing anothc:r p1·od11et, hf' 1.ii: I st.art 
b~ dt>finirig t.hP p1·nd11ci he is int.erf>stt"'O in <ln<i so fnl)ot." th•~ 

l'a1.h indicated in Para 5.2.2.1./ and will arrivf! tn the 
q11o·st ions relating to the enterprises. For all eventuality,, an 
opt.ion is offered for those, who inadvertently have chosen this 
routP, to reconduct them to the right. path: 

- are you interested in one specific product? 
- are you interested in one specific process: 

IPROOUCTl 
(PROCESS) 

For t.he enterprises directly, the information requrst.ed can be 
rP)at.ing: 

- to one specific enterprise 
to n group of thPm, selectf>rl 

pa 1·amf· t.P r· 
- 1<1 al 1 .,f t.hrm 

I 9 
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-
f i 1·s t :111 opt I flfl I~ fnr ,-.jth1•1 istin>.?: 1!.ISTI all 

•·ntt•1·p1·ist•--. 1)1· 
F·ll" ~.pjp1•t i1H1, 

s1•l••1·t snm1' 1lf tht>m 1~FI.E1Tl. 

thr•·•· possihiiitil's np••n: 

- Ii~ 1·111u1t 1·y I n1l"\Tl~Y 1 

b.\ ac I i vi t :- ( .• \f'T 1 

h_\ 11am1• i~-.~··IEI (onP s1-..•1•ifj,· 1•nr••rp1·!s.·i 

Fo1· :-ill rtlt1•r11at j\·•·s q11•·st.inns <'an b,• asl;;···d 1···g:1r1ii1!>.?:: 

- ,1irP1~tory dat.a \[>IR) (acicirPss, Pt1·. 
whic·h produc~s ar.-. manufact.ur,-..-J, e•:por·t1~rl and ti!.- pr·j,--,-.,; 

tPRODI 
- which processes a re offered for Ii e:PnsP i P!~nn-::-;s I . 

Information 
<J.'!f>S ti ons. 

can for 

5.2.2.J./Informalion on processes. 

OHP 1 a i I '' f 

HP.rP thP. situation is ever. mnrP simplr-. ~Inst I"PfJii••-;; fo1· 
information will start. with the definition oft.hi=- f:r,,.·Jiwt fnr 
t.hP manufacturing of which it servt::::>: 

\.:hat 
product. 

processes 
(PRODUCT) 

are available 

This has been provided for iri Para ;).2.2.1. Sn h·•r•• 1.-P h::lvc· 
only to reroutP thP. question to that path. 

Another possibility 
selected enterprise 
ENTERPRISE path. 

is to ask for t.he proc:Pssi=-s 1,ffC>rF,d b~ .1n•~ 

(ENT) • Then WP have t.o rP.rn11t.P t.o thP 

The on I:• ot.hP.r a I t.P.rna t. i ve, we havP t n riPa I 1.; it h is, ••h••n 
information on a giv-P.n proct•s5 is rt=-qtJt'StP.d. This is tiw \.\'IF 
r·out•~, selecting the process named. Then int'<,rmHti1;n •HI th1, 
sf'lec-tP.d process can be requested either for t.hr> I ic'Pnsn1·'.;; rlat.<l 
(I.TCTNF), or for the process characteristics (PAR~:il. This 
reronducts us to thP. paths already dP.scribed. 

5.3.3./GenP.ral features. 

The program 
facilities: 

Print 
- Help 
- Error mPssage 
- Savi• 
- Export. 

system must be completed by al I I h•"" IJSU~i 
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Th•• .Jial••!!ll•·, m···1111 .t11•i ••th•·1· ,,.,1,.. ;1s1~i i11 th·· pl"<•~1·;u11 si\.•.ild 1,.. 
pla1•"'I 111 s•·1·11·at•· !•''.:I fi l1·s. Ti1is 1.j l l ai ! .... •':t->.\ a:-i slllll'l•· 
:uiapt:\t i.111 111" th•· ,..;ystPm to 1liff,·1·.·1t1 l:111!!11:t~~··,..; ;ind d1:u·a.-t1·1· 
SPt.s. Su cu1 t>tiition nf th1· S_\Sl•'lil in di!T.-11·111 i:111~11ag~·s (1•.g. 
Spanish, Fn~nd1, R11ssian, i'hin .. s·· 111· .\1-:thi.-) 1:i ~ i ht• pt•-.;siid.· 
1..;itho11t :111_\ modif'i,•at io11 In tlw 1·1·.1g1·am s~·:-.11111, .·,.-!1anging oni:'• 
tho• t 'tllTt'sp1lt1d i II~ It'\: I. f' i j •'S :u ~i .-ilO\l'<lt •t Pt· -.••I'-. ; f111t I ,_,) • 

5. :~. / HARO\\..\RF. AND SOFI1'ARE RBjLIRl~IF.\.TS. 

TI1t=> preliminary outlines led t.o thP r:x>nc~Iusi•ln, that t.he totnl 
memory SJlArP m~eessary for· t.hP rlatah-ts•" 1..:ou ld l:lf' at t.he 
beginning hP.Jot.· 5 ~gahyt.Ps and h'i th a f11l ly OPW'"l•>pt~ systc~m 
it woul<l not request more than 12 ~gabyt.·s. Tht> program syst.f'111 
itself \.."OUld occupy about ol\I-. ~gnhyt1· . 1r !Pss. So t.he who IP 
system is ea-;i ly impiementabi1'" on <s r.:i• ·1·ucomr11JtP.r. A normai 
ron f i gurn t. ion eons is t. i ng of: 

a personal computer \.:it.h I '-lliyt.1~ di r•~t. rtr<'e~s m<•mory, 
min. 40 Mbyte hard disk c~paeity and ti...:n fioppy dri\'es 
- a matrix printer with graphic capabi Ii t.it>s 
- a streamer 

Software should use to the maximum P.xt.e11t possiblP. existing 
packages. E.g. menu management, file ma11:\g1~nt, graphii:s should 
be used from existing systF>ms. Fil.=> syst.em, fielrl definitions 
and names, code sys tern, linkages , mPn11 sys t.em an<l the t.hesaurns 
must be developP.d specially for this purpose. 

Installation ;:md use would hP. •:Hc;y in n:giona l or nnt. innal 
centers and "ould dPllk'lnd nei t.hPr :.,~dmi1'a1 , nor computer 
expertise. Fi. rs t i ns tn] lat i on rtnrl tY•g11 l a 1 · ii fYh1 t. i 11g •·011 l d b•: lll.'iOP. 
though diskP.tt£~s disf).<1t.rhP.d hy post t. ~ .. t ;.,,., 1.·j th 11s1·r'" g11id,.,.. 

:-'.1 



t i, ,n or t i ~, . 
(>!"••po~,,, l i :-- ;;,.c, 

-

al",\·,. fr11-;i.l,-·1·:1t it•n~, \,.· .. pr·nrJ(-.st-· 

i11f .• n11:.: ; .. ,, --:·:--t•·m n1•t l in ... i. Tht·· 
f1I1 i Ill••:-.: 

r;_._l .!_ l_'\F\iF~!Yfll,\ "\}il_iJU\;;. 

t ja,-. impl•'IJIPllt :1-

1.;,·wk pl'ng!'am 

The- quest. i onrm i r••s i 11 Annt'"' ~n. 1 . arP rtc•ariy to be sent. out to 
th;- €,nh-.rprises a11d r.1:ntsal orgauizatinns in the countries of 
interest. W<· supp11!-'•', that a sufi"iri.:·nt number of addresses is 
Rvai labJ.~ for t.h.~ l11,~in11ing, whir~il 1:;.;n then ~ gradually 
PX tend• 'Cl • T ll t.h i s ra Sf'.' , nn •iii: .s i iii'" !i.· 1 p i s nf~rr•ssa ry. 

Tt. is H job t n h.-. d• •ll•' on.~,-, a y.~a r, when the Secretariat has 
c:ol lect.~J al i ()r mos1. C•f i.h•• ans"ers t.o th•:- questionnaires. An 
e:\.11t"rt cnuld cherk, eompar.-•, \·~ri fy th.-. information received and 
prepare 1 t for i np11t. t.r. I.he eompu1 .• ~r. Tiu:- t. i lllt~ required would bf; 

nne man-month. Jt 1.:011id ht .. uspful to split. this w-ork in two 
parts. First, th.~ t~xpert. should make a check of the infonnation 
and in orrle1· t.o c•larify t.l1P. duhious points, fonnulate questions 
"'ilich wi 11 hP sent. t.o thf; partn~r. After having received t.h·~ 
final answt-rs, t.hi-... u•ma i nder of the work wi 11 be done. The fi. rst. 
part woulrl rc~qui rP. perhaps om~ 1..-eek anrl the second about three 
weeks. 

This opera1.ion wi 11 he> repc:ated evP.ry year for uprlatin.g and 
ext.P.nding the informat.inn syst.E>m. 

The t.imf" prriod l'>P.t."'f'en the sending out of the questionnaires 
(Para 6.1.1.) and t.he pror.essing of thP. infonnation fir~t 
collP.Cted \,;i 11 ht,. suffic~i·~nt. to create the whole software 
necessary for t.ht• syst~m. ThP. detai lP.d system organi7.ation and 
t.hr. prog1·amming is Pst.imat.P.<l at. t.wo man-months; one month by an 
expP.r1. in the d1P.J11ical indust.ry having suffir.ient. knol..'ledge of 
1.h<' r.omput.Pr s.vst.t ·u1s and 011<· months by a programmer, pr~ferahl y 
with ii 1:l11~mi1·al hacl\g1·r,1md. They shoulci work in r.loR<~ 

conp1>rat i n11, p1·1 ·r~11 ·p U11" snft.i..-arP and t.h1> user's and progrAJlll'llP.r 
guid<'s. Thr·y shoulrl c:hf•c·k t.h1, syst.,~1 dr-:veloperl and assist in the 
firi::;t. appl i<-M.ion. Thi~ last. t.asl\ may nef'd some A<klitional timf·, 
ahout on<· i,;ppl\ fnr •~<wh of t h1~m. 

(>r11 'P P!-; ta Ii I i sh Pd, t hi · o..;~·s I 1'111 <'an ht· 1·1111 11~- t hi• 1 '·~11 J;w s I >t f' f' 
wit.hrlllf P~;tr•1·1ral hc•lp; cml~ tlw p1·1·indi1"nl 1·n11·1·ssin.~ 11f' tlJ,·. 
dat,. ashs few :111 11111--;idr· 1·".:r•·1·1, .1s ··,;plainc~l in Para~ 1.£. 
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~NIDO QLESTIONNAIRE NO. 1. I \TT RFC 

Page l. 

il~FOR~ATIOS 0\ THE ENTERPRISE! 

""l_._,_/_G"'""e~n~e~r"'""a~l----'I""'n~f-'o---'r'-'m'-.a~t-'i"'""<"'""> n'-'--._I D i re(! tor v ) • 

COMPANY name=-~~~~~-~! 
acronyme~=--------------------------------

Headquarter adress: 

Street: No: 

City: 

County: __________________ Telex: _____ _ 

Country: ________________ Area code: _______ _ 

Telex: ________ Telefax: _____ _ E.mail: 

Contact person: 

Name: -----·-------------
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~LESTIO~\~TRE \0.1. I I~TIBFC I 

3./Products. 

lease fill in the corresponrling figures for each of your products (main 
products) or product groups. 

• Product \~uant i ty Price 

Produced Exported Local Export 

-Please indicatP th•' qlrnntit.y nn.·1 monP.1.ary units used. 

Process name: Prorl1w t name: ---·--- . - - . - ··--·---

PLP1.1.s1. fi 11 in for f'\f't'Y pror·1·!-'.s ;1 ~··rH1r·af P '"'"~st ionnni 1·1 \() •. ~. 



----------

CST DO \~!-FSTJ;"1\\-\IRF. \<l.2. 
f.•agP l. 

!PROCESS I\FORMATTO~. I 
Please fill in a separate sheet for ea~h process! 

~!./General information. 

Process 

Licensor 

Main product 

Capacity range: from :.;.xx/year to 

Standard capacity: ___________ ------·-- ______ :..;xx/ ~:ear 

TNTTBFC 

_xxx/year 

Investment cost for standard eapar.i t.y: ----------------- Million USD 

2. I . I ~la t.1· rials. 

Byproduc'ts: 

~fo. I • 
\o.2. 
~(). ~J • 
:\c; • .J. 
~ ... ;,. 

I< ;11> rn;i I , .. r i fl I s : 

~<•. I . 
\o. 2. 
:~o. :i. 
No •. J • 

\-\~IF xxx/xxx 

·-



Pn\."r:r 
Steam 
Process water 
Cooling water 
Other energy 
Manpower 

\~n-:sn O\\A TRF. ~o. 2. 
Pag,, 2. 

k'-ih/xxx 
xxx/xxx 
m3/xxx 
m:l/xxx 
'.\1.j ou le I :xxx 
manhours/xxx 

I\TTBFC 

I./ Please replace the tt:xxx" in the tables by the appropriate quantity unit 
corresponding to your volume ~r production: t.ons or kgs or other. 
I i ---, 
'l../ Please attach al I public: information on thP process: flo'-i-sheets, process 
desrript.ion, referr!OCt~ lists, ,·,11· . 

• 



.\\~ F.\ '.\o. l. 

SELECTED TREES 



TARLF. OF l'O'.\TF.\TS. 

l./ INTRODUCTIO~. 

2.iSELECT~D TREES 

2.1./Pesticides. 

2. I. l. / Alachlor 
2.J.2./ Aldicarb 
2.1.3./ Carharyl 
2.1.~./ Carbofuran 
~.I.5./ Captan 
2.J.6./ 2-4 D 
2.I.I./ Malathion 
2.J.8./ Zineb 

2. 12./ Drugs. 

2.2.l./ Mebenazole 
2.2.2./ Acetylsalicylic acid 
2.2.J./ Chloroquine 
2.2.4./ Paracetamol 
2.2.5./ Diazepa• 
2.2.6./ Praziquantel 
2.2.1./ Fthambutnl J. 
2.2.&./ Ethambutol 2. 
2.2.9./ Tsoniazid 

2.3./ Synthetic·fihres. 

2.3.l./ Pan 
2.3.2./ Nylon 6 
2.3.3./ NYion 6() 
2.3.4./ Adiponitril 1. 
2.3.5./ Adiponitril 2. 
2.3.6./ Adiponitril 3. 
2.3.7./ Adiponitril 4. 
2.3.8./ Polyesther fibre 

2.4./ Plastics. 
2.~.1./ Polyethylenr. 
2.~.2./ PolypropylenP 
2.4.3./ PVC 

2 
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-----------------------------------

2.5./ Elastomers~ 

2. 5. l. I SBR 
~.5.Z./ ARS 

~~6./ Surfa~tants~ 

2. 6 • I • / LA.S 
2.6.2./ AE 

:14 
35 



I . I I ~TROOlif'T J l 1\. 

ln this Annex t•P. ·~ollec-ted somP rr·presentati\·e examples of 
typi ea l procPsst·s and products, ••h ich are of mnjo1· 
importan~~ in the developing countries. ~s on th~ basis of 
t.h·· qu~stionnaires, information on other processes "ill 
flo~ in, the collection of the process trees can be 
extendf'ci. It must he stressed however, that the design of a 
tree from a process description and/or flow-sheet asks for 
exp·~rt i st>. 

Gt~ne 1-a I Remarks : 

• 
1./ iJn tht- cira"ings, the enci product is marked hy a box 
tdt.h dt)uhl·~ line. The intermediates and starting 
produrts are not marked differently. Distinction will 
hP madP hy the coding. 

2./ The intermediates not traded, appearing only in the 
course of the manufacturing process were not named, but 
marked by a I, followed by a number, if more than one 
was showing up in the same tree. 

3./ Connection between the trees will be established by 
thP coding and program system. 

Sele-.: ti on . --------

Th•, fnl lm-!ing viewpoints were foliowed in the selection of 
tlJP pt•c;<·•·"\S t.rP~'!'.: 

Pesticides. Generic products from all three main 
groups: insecticides, herbicides and fungicides were 
selected, looking for the most important ones both in 
use and possibility of manufacturing. 

Drugs. From the essential drugs on the WHO list, the 
most important and easy to manufacture synthetic 
pro<iuct.s werP. gp]ected. 

Fibres, plastics, elastomers. All the important 
fH·nrluct \.:erP. included. With the elastomers, the 
simplest nnP.s, wher only a one step manufa~t.uring 

pr·uf'•·ss nrcurs, werP omit t.ed (pol ybut.ad i ene, 
po I y i soprf">rll') • 

. ..;urf;i,·tant.~. Th·~ two most chl'lract.eristic ::tnci 
important products WP.re ~elected. 
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ALACHLOR 

Methanol 

2,6,diethylaniline I 

• Met.hanol 



-_. 

I 2 

~-le thy lmercapT.an 
sodium 

Methanol rtydrogen 

Hydrochloric acid 

I -\ I.I , I c AJrn I 

'.'let.h~· Ji socyana re: 

I I Phosgene1 n~thy i am in.-

I 
Chlor _M_e_t_,h.._a_n_o_l_ I Ammln i a I 

Sodium nitrite r soh11 t_ y l <'!IP. ! 



....... 

CARB.-\RYL 

Methylamine 

Methanol Ammonia 

Naphtol (a) 

co Chlor 

~aph1.al inP. 



C:\RROFURAN 

• Methyl isocyanate 

Methylamine Phosgene 

Methanol Ammonia Chlor 

Catechol ~Pt.ha 11 y lc:'hor i de _________ _, 



• 

-- [ 
[ Perch l oroau~thy I rn•~rc~r.ptan 

Carbon­
d i s11f i de 

'.I 

f 
I 

R 

Tetr~hydrophtalirnide 

I Butadiene I Maleic 
anhydride 



2-4 D 

IJi<:>hJornpiknni <:--l ~onochloacetic acid 

• 
! 
I 

I Phe~oll Chlor Acetic anhydride 

10 



• 
Dimethylmalate 

Maleic acid Methanol 

MALATHION 

Pho~phodithionate 

Phosphor­
pen tasu l fide 



Zll\EB 

NA BAM Zink salt solution 

• Carbon disulfide Caustic soda Ethyleridiamine 

Ethylene Ammonia 

1 ~ 



• Il 
(Diaminobenzophenone) 

(3,4) I 

I 

I 
j4-amino-3-nitro­
I benzophenone 

Methylthiourea-
sul f:.....te 

~-r.hloro-3-nitro-

hP-nzopherone 

4-chlorobenzo-
phenone 

; 

Sod i i 1m -\re~ t ;:it.•• I 
'--~~~~~~-___J 

, 

l 
chloroformir 

acid 
methyl ester 
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.\CF.TYl.S.-\LICYl.IC .-\<'If; 

Sal icy lie Acid .-\nhpi ride aeet i ·~ 

Sodium phenolate Carbon di.-1xide 

• 
Phenol 

I .J 



• 

Dichloroquinolin~ 

C -1 •;) 

'~u i no l i ne 

Aniline Glycerol 

I~ 

\-l)amill•)( 1 ldi.-·tilyl­
""' i n···p··-n tan•· 

Oiethylamin.- ll)~hlor(-1) 

amino 
pf"nt.anP. 

Nitrobenzene 



PARACETA'IOI. 
t J,.,-:Ptnm i nophen I i • 

(4)aainophenol ..\rPt ic ..\nhydrirle 

(-l)~itrophenol 

• 
Phenol 

IC 



• 
I3 

12 

11 

(4)chlorbenzene­
diazoniumchloride 

Chloraniline 

An i 1 i ne 

I f1IAZEPAM 

I 
I . 

I 
I 
! 

I _ I 

~ 
! 

-\mmon ia 

Dimethylsul fat.e 

(@)benzylacetic acid 
et.hy Jest.er 

Sodium 
nitrite 

Ii 

Lithium alamat 



12 

• II 

Isoquinoline 

PR-\7. i 1~1 ·:\\.TE l. 

Hydrogen 

cyclohPxanP.­
r.arbonic acid 

chloride 

cyclohexcne­
carboni r. acid 

benzoic acid 

18 

Triethylamine 
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t 

F.THAMRUTOI. 
Proeess I. 

~minobutnno~ 

Nitrobutanol Hydrogen 

Nitropropane l I 
i f,;rrnaldt-hyd,), 

ETHANBt:TOL 
Process 2. 

Ami r1oh1Jt a ran l 

Are ton i tr i IP. I-butene 

I '.I 

Di ch loro-c~t.hane 

Ethylene 

Dichloro-ethane 

Ethylene Chlor 

Chlor 



Ph'OPR.-\~OU ll. 

! I lnnphtol F.pi<'hlorhydrine 

• Hydrogen 

I !=>npropy I ami n1" 

.... 
__ i_s_o_p_r_o_p_y_-1_-_ __. I Amm!n i a I alcohol 



• 

ISO!\IAZID 

L. 1snni•'ntinic ac1<1 

,~t.hy L~s th~r __ ___, 

Isonicotinic aciri 

''n.mma pi coli ne 

2 1 

Hyrlrnzirw 



:.; 

I I j l"ropylenP. 

• 

i 

i I ~A\ 
q I f°•)lya.·ryic.r,i; r·i j,. f i i' ,.,. l i 

I 
I 

i 
.\Prylo11itril1~ 1, 

(mnnnmPr) 
i 

I 

I Ammonia I 

22 
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• 

\YU;\ ti I 

I Caprola~tam I 

i 
I 
i 

I cyclohexanone-oxim~ I 

I Hydroxylamine-sulfatej 

Ammonium­
ni tri t 

Ammonia 

2 :1 

Stil fur­
dioxid I 

I j eye loh.-·xanl)ne 

C'yrlohex::inc 
nr 

Ph1~no l 



Adipic acid 

• Cyclohexane ~dipn~i rri i 

For adiponitril, see separate trees! 



.\n I PO\ TTR I I. 
IDu Pont I process) 

r-;;tenPdini tri L ! 
I 

Dichlorobutene Hydrocyanic acid 

• 
r:-:-
1 Chlor Butadiene -\mmor1 i ;1 ~,.~, · i h .t nt .... ! 

I 

,, .-_,, 



Butadiene 

• 

Propylene 

-\Ii!!•:•\ I rii ! i. 
i 1"11i 1· .. n t 2 p1·n· .,.,...s I 

ADIPONITRTL 
(Monsanto process) 

Ammonia 

i 
I 

ii yd rn ... y:ir1 i ,.. :; r· id 



.\DI p;.>\ I TH 11. 
IC! Ptc'. p1·n1~,•ss) 

Bnl··11rdi11 i t.1·i i 

Di ch lorobut •·n·~ 

• 
Butadiene Chlor Ammonia 



TPreph ta l i <: 

• 
Xylene (p) 

BTX 

;; i rn•·t hy I 1..-.1-.•ph t :1 i a r ., 

-----i 
;1cid ! 

I 



• 

f'\11.YETllYl.E\E I 

Et hy I en.~ 

\aphta 0r Ethane or LPG (liquid petroleum gases) 
nr ethylalrohnl (of agricultural origin) 

29 



POLYPROPYLENE 

Propylene 

\nph t•l or Propane or LPG (liquid petroleum gases) 

:w 



Ethylene 

Naphta etc. 

P\"C 
PoJyvinylchloride 

VP.f 
\" i n y l ch l or i d .~ 

(monomer I 

Chinr 



:->Bi» 
:-\r :' t'•'n•~-B11t ad i ···n1'-R11hih·:· 

Styrene 

Ethyl benzene 

Benzene Ethylene 

. 
i 

-, 

! 
Ru t.;-,d i .~n·~ 

••r 
fl;i pia: a 



Propylene 

\h:--. 
..\1 • 1 · y i "11 i t r i i - H Ii 1 ;; d i • • 11 • · - " : y 1 ·• · 11. • - n d, i,, · i- • 

Ac:r~- inn it ri l 

Ammonia 
I 

Ox i g.·-11 i 
I 

., •1 

·'·' 

Bu tan•: 
nr 

B:iph ta 

S t.~Tl'"·ll•·· 



r.:..s 
Linf'ar alkyllu~llZt'11·'-!';lli rn11at.--s 

LAB :-iu i furt. r i ox id 
Linear alkyl hP.nz~n•·s 

.-
n-olefins bP.nzene I sulphur air 

n-paraffins 

kerosine 



.; F. 
.\ l en h c, I ~ t n '.\: .r I a t es 

' I 
I 

Fatty .'1i•~•1h.·,j,; Ethyl•~ne oxide 

. 
i 

Lin~ar mono-nJ,•fi11s ! ; 1;~H2 I Ethylene 

n-pa raff ins Naphta 




