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1./INTRODUCTION

The chemical industry worldwide is rather well documented.
Information on the production, who is producing what, export volumes,
process availability, raw material and intermediate availability can
be assessed from various sources. The data are not always fully
reliable and great effort is needed to verify, compare and asses the
information gathered from different sources. There 1i1s however a
field, from where the information flow unti]l 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 fielé 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 UNIDO could fill this gap by devising an

information system based on microcomputer application and on

questionnaires sent out to the central authorities and to the
' individual enterprises in the countries men*ioned.

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./SUMMARY

S.aring from the aim proposed, the study outlines the information
system needed. :

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 data and other information requirements are
identified. Three groups of data will be collected and stored for
retrieval:

- enterprise data

- product data

~ process data

A special feature of the information content is the inclusion of the
so-called manufacturing trees, a sort cof graphic information giving a
clear picture of the relationship between the different chemicals
intervening in the given produc:ion process as starting materials,
intermediates or end products. The necessary questionnaires for
gathering information have been designed and can be found in Annex
No.l. They identify at the same time the information content of the
system. Annex No. 2. contains more than thirty manufacturing trees
for the most important. products.




Second, the most appropriate structure for this information system s
sejected, After defining the information sources and the methods for
gathering them, an information processing step is  inciuded  and
detined, which has the important task to provide for the reliability
and correctness ot the informations eptering the <syvstrem and odso for
the  unequivoecal and  faultless coding ana Iabeling of the information
tor sure  and  easy  retrieval.  The  methods for data  cntry and
information retrieval as well as for user service arve outlined. The
vhole system i1s  designed for safety  of information, impeding all
tampering.

The core of the information system is the computerized database, it
will be ccmposed of a file system and a program system. The file
system contains data files for storing the information Jefined above
and auxiliary fi1les for accessing them. The program system is so
designed, that all input operations: data entry, editing, or other,
as well as all retrieval operations to access the stored information
and present them in forms required by the users  should be made by
people having no special knowledge either in computer technies, or in
chemical science. Menu driven, user-friendly syvstem is ouvrlined. This
will allow for the dissemination of the information not only from
UNTDO headquarters, but the system can be posted in form of diskettes
to the different national and regional centers for direct use.

The study outlines also the hardware and software requirements

A norwal personal computer with a hard disk is needed only, with the
usual periphericals. The program system should be made using to the
sreatest extent possible existing software packages.

For implementation of the syvstem the study proposes to begin with
sending out of the questionnaires of Annex 1. Attending for the
answers, the w! ;le information system, including +he necessary
software should be worked out. Then the processing of the firar
information flow should follow. After completion, including checking
of the software, regular operation should begin. U'pdating, exten-
sion and modification of the system forms part or the osperation.

Manpower requirements are defined by the study as foliows:
- for setting up and implement the system: two and a half man-
months consultant time.,
- for information processing: one man-month of consultant time
every year.

Normal operation, data entry, retrieval, reply to user's demands wil’
demand only secretari:]l type of work, abrut three to six man-menths
per year, distributed more or less evenly over the year. So it could
be part of the work load for one staff member.




3./USERS REGUIREMENTS.

we <can start from the assumption that the paotential user is engaged
or intends to be engaged in a research or development project aiming
at the implementation of a given manufacturing facility. For that
purpnse he probably will first buy the product itself, at the very
beginning for laboratory investigation, then for market research and
introduction. In the next stage he will need to know, which raw
materials and intermediates are needed for the production, 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 /Jor intermediates. Then the
question he will ask is: what can T manufacture from these materials?
The questions for the other materials necessary for the manufactu-

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 acrylonitril 1is the monomer, but the
raw materials are methane, ammonia and air;

- who 1is manufacturing these raw materials and intermediates,
e.g. who is delivering the styrene and the butadiene necessary
for the production of the SBR synthetic rubber;

- what can be 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, 1like the benzene for the styrene production from
ethylene in the previous case;

- which processes are available for the manufacturing, e.g. for
the production of adiponitrile four different processes are
presented in Annex No.2.;

- who is the licensor of the processes involved, e.g. for
Alachlor, licensors can be found in Hungary (Nitrokemia).

These requirements will define the content  and  structure of the
information system, but alse the method and form, how the user can
have ACCess to these informations, will be defined by these

requirements,




The simplest way is to ask questions by writing or by phone from the
appropriate service  of UNITDO and get the answers by the same way. It
is  hovever also possible to give copies of the database to individual
users (regional centers and/or national institutions in the
developing countries) who can then directly give the information to
the olient. This approach makes wmandatory the development of an
information system and data base in a very user-friendiy form,
demanding no special ®nowledge in  computer rechnics and a regular
updating service for the local centers.

Since the aim 1is anyway, that even at the UNIBO headquarters, the
persons dealing with the system should not be necessarily computer
experts, we started from the viewpoint that the system should be
designed to be user-friendly and its utilization should he possible
without special knowledge in computer technics and programming.




4. /INFORMATION SYSTEM.
In order to design an information syvstem, we have to define its
- content
- structure,
- access made,

- gathering method,
- processing method.

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

4.1. CONTENT OF THE INFORMATION SYSTEM.

According to the preceding; the information system should store
information on

- products (incliuding raw materials, 1ntermediates 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;

- product code;

- manufacturers name and address;

- processes used for manufacturing;

- 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 the chemicals it is produced from; respectively what

is the next chemical made directly from it) in the processes, where
it appears.

4.1.2./Enterprise data.

The following data are necessary:
- Name, crode, acronym;
- address;
- rrontact person;
- products;
- processes of fered;
- activity,




J.1.2./Process data.

A ¢ iy
This is a special case. Besides the usual information:

- process name, code;
- licensor’s name. code; and
- process characteristics (see Questionnaire No.2.)

lt is necessary to define all raw materials, intermediates, end
preducts and by-products taking part in the manufacturing process and
also establish their relationship. For that purpose a simplified
flow-sheet, called production tree wiil b~ used, which can be stored
in the computer memory without real graphic capabilities and can be
printed on a normal matrix printer. Using the information contained
in these trees, it is possible to list ail processes, wheare a given
product has a role and present the possibilities for that product. On
the other hand, it allouws also the diuplay of the raw materials and
intermediates needed for a given product. So e.g., adiponitrile will
be found in several trees, where it 1s the end product and in others,
where it is the starting material.

6




J.¢./STRUCTURF OF THE INFORMATION SYSTEM.
3.2.1./5vstem outline.

Based on  the requirements discussed in the previou: paragraphs, the
database system should adopt the following structure

INFORMATION SOURCES:

. LITERATURE CORRESPONDENCE QUESTIONNAIRES

MANUAL INFO. PROCESSING

COMPUTER DATABASE SYSTEM

MANUAL INFO. PROCESSING

USER USER USER USER USER USER IESF.R




The: different intformationS coming from the sources of Informat ion

preseted i the apper tine  of  the  figare enter the manuai
Nrocessing stirgde . Hermes “n evpert performs the  necessapy
sorecning, sofect jon, cheching, cross—-  checking, coending and

preparat ton tar el o st ey, He must theretore have not oniyv
knovledge of the chemical industry, processes and compantes, but
alse an adequate expertaise in the database system.

The: tnformation  thus  processed by the expert is ready for Jdara
entry in the database system by the data entry operator, wha can
be & typist with a limited training ir the database system.

The vhole  databmse  avstem once established and constantiy
upidated serves two purpeses.

First the  operstor ean uses the system to give information,
adviee and nthnr Servioes for those outside the UNIDG
Secretariat, S atiy  in the deeloping countries, who do uot
intend to hnv« iexn own copy of the system.

Sec ond potential wusers outside the Secretariat can acquire the
syste on diskettes or on other appropriate information carriers
and wuse directly by themselves for the same purposes. -+ constant
regular updating service is a precondition for this use.

1.2.2./ Information gathering.

4.2.2.1./7 Information sources.

For the purpose of this information system three sources can be
considered:

- literature
- carrespondence

- questionnaires.

Literature.

Directories containing manufacturing, research, engineering and
contracting organizations can be found in most big libraries. In
most cases they contain little information on the countries of
our present. interest. The specific ones for the chemical
industry or one of its sub-sectors can provide without further
selection the necessary information for the data base, but a
preselection is necessary with the general ones (e.g., who males
what? ).

Technical  literaturo gives  regular surveyvds on the companies,
projects  and  processes, There is also continuous reporting in
the relevant periodicals  on  the same subjects. Unfortunately,
here  also  the inpformation on the field of our interest i3 not
Ve s comp et Kegular lecture and monitoring of the sejected
periodicals = wecessary ta o make  tae o of this  savuree of
information, but even so, it will not give o full picture,




Corvespondence.

Regular  correspondence  with the leading chemical companies and
thee naticnal, regional, global proftessional organizations can be
a 1aluable source of information. 1t  needs hovever constant
work.

Questionnaires.

The questionnaires from Annex No.l. can serve as the main source
for the collection of the data from the companies having a
substantial role on the world market.

j.2.3./Information processing.

Fxperience proves, that in computerized data bases, the incoming
information is for a ¢good part lost or deformed ( which means
either misinformation or loss of information ) if not thoroughly
checked and coded by knowledgeable pecple. A smcll mistake made
in answering a questionnaire or a misspelled code will make the
whole information content of taat item irretrievable at the
rright place and misleadingly appearing at a wrong place.
Therefore for all information from all sources a manual
processing stage is included, which is intended to transform the
controlled content of the information gathered into truly
controlled machine readable i1nput.

4.2.4./Data entry.

In order to avoid any possibility of tampering with the data
contained in the system and and secure its reliability, the
following three basic principles should be adhered to:

- all data for entry should be checked and confirmed by the
responsible expert who prepares and signs the input data in
form of records containing all the necessary information in
a form directly readable by the computrer;

- the computer prints a report on all data entry operations.
The expert must check and compare this report with the
original data entry sheet. The actual saving of the data in
the appropriate files will be made only after his approval.

- only authorized person can make data entries.




1.20.5./0utputs,

With the same safeguarding ideas in mind, the output system
should work in the following manner:

- all the files are "read only” for the user;

- use begins with the creation of a workfile dedicated ta the
user. He «can then copy any informition from all the dara
files in his workfile, perform any operations on them, save
and print it in tables or graphics.

All information transfer to the workfiles and all operation on

them has to be completely user-friendly, menu-driven and simple
te learn for non-computer people.

10




5./ STRUCTURE OF THE COMPUTER DATABASE.

The computer database must be designed according to the tasks
and aims of the whole information system. Tt should provide for:

- the easy and unequivocal input of the data coilected,

- a storage with the minimum .. memory space requirement.,
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
reguirements, will be composed of two main components:

- 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.

5.1.1./ Data files.

The information content of the system comprises four different
t¥pe of data:

Enterprise cata
product data
- process data

and

product tree data.

The first three category of data can be accommodated in simple,
"normal” data files, they are either of numerical or text type,
called here directory type files. The product trees are of
graphical nature and more complex in their nature and will be
accommodated in so-called tree files.

11




S.l.i.to/birectory i les.

The tollowing files are necessary with the indicated content:
Enterprise file.

- name

- company code

- acronym

- headquarter address

- contact person

- activity

- main products or product groups with yearly production
and export figures

- turnover

- name of processes offered for license.

Product file.
- name
- <ode
- List of trees, where the product is figuring, as
- starting material
- intermediate
- end product
- for each tree
- chemicals entering into the formation of the product
- chemical directly derived from it
- other chemicals needed in this last mentionned step
manufacturers

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

3.1.1.2./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 information is stored in these files.
5.1.2./ Auxiliary files.
Three type of auxiliary files are necessary:

- name files

- index files
- thesaurus.




The first two will facilitate the easy and quick acecess to the
data files. The exact number, size and content of these files
will be defined in the detailed syvstem analysis.

The question of the thesaurus is different. Nearly all the end
products (drugs, pesticides), but also many intermediates and
starting materials have several chemical and quite a number of
commercial names. A thesaurus, grouping them by chemicatl
composition and identifying them by an unequivocal ode system
is necessary to avoid mistakes, loss of 1information and
facilitate retrieval.

5.2./ PROGRAM SYSTEM.

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 the choice
between

- data entry, and database administration and
- inquiry,

The first is open only for the operator of the database system,
the second to any user.

5.2.1./ Data entry and data base administration.

If from the main menu, the datazbase administration was chosen,
the program asks for the password of the operator. This excludes
unauthorized access to the input of the files.

The next menu offers selection between

- data files;
- name files,
- index files

Then it 1lists 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 offered;

Jist all records in the file (hrowse)
seleant

~ append

edit

13




PROGRAM_STRUCTURE.

INTIBFC
L |
DPata entry lise
| 1 !
Password Product | lEnterprise|jirocess
i 1
i
' Data Name Index SEE FOR EFACH A SEPARATE DIAGRAM
file file file
List
Select
Workfile
1

List Select Append Edit

@ I I 1 I

Printout

Execute
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PROGRAM STrlUTTURE.
{Second art)

Product
Select
A.MANUF B.RAWMAT C.ENDPROD n.PROCESS‘
l.ist List List List
3elect Select Select Select
| L
AA.PROD| |AB.DIR|] |BA.PROCINF | |BB.PRODINF] |CA.PROC| |CB.EP
(goto Djl(goto
AA)
al 1 3

DA.BISPLAY DB.LICINF{|DC.FARAM




PROGRAM STRUCTURE.
(Third Paret .

ENTERPRISE

I.LIST SELECT PRODUCT PROCESS
1 | .
GOTO GOTO i
A.MANUF D.PROCESS
]
ACT COUNTRY NAME
L |
1
DIR PROD PROCESS
PROCESS
| |
PRODUCT NAME ENT
| ]
GOTO GOTO
D.PROCESS ENTERPRISE
| ]
LICINF PARAM
| ]
GOTO GOTO
DB.LICINF DO CEARAM
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For Jlisting, the file name and the field names are displayed as
headline and the records wvithout selection shown. The displag
staops at full screen and resumes by pressing any Key.

For seolection, the names of  the ficids  are tistoed soned the-
operator  chooses  the selection parameter. If e.g. the product
file was selected and the operator would look at all the records
relating to “ethylene”, he would choose the field "praduct”™ and
name  the product  “ethylene”™. The program will select all the
records,  where ethylene is  the product and will display their
content. Tt is possible to select according to mare than one
parameter (field).

For appending, the program displays the headline containing the
field names and the iast record and waits for new entries.

ITn case of editing, the record(s) selected by one of the
previous methods can L2 modified.

When the operations on a2 given file are finished, the operator
will ask for a printout of the modifications. The printout is
checked against the original update instructions, signed by the
responsible expert and filed for documentation.

To replace the old data by the updated ones, a “password” gives
authorization. The interim file is deleted at the same time.

5.5.2./Use (Inquiry ).

The system should give answers to the questions formulated in
Para 3./ So, when "Use” 1is selected 1in the nain menu, the
following options will open:

- Product
- Enterprise
- Process

5.2.2.1./ Informations on product.
If information on a give product is required, this can be:

A./ Who is manufacturing this product? (MANUF)

The program searches in the "Product file” for all records,
where 1in the product field, the given product (e.g. Nylon 6)
appears as end product and 1lists the name of the
maufacturers figuring in the “manufacturer”™ field of the
relevant records.

The next question can be either

- AA./ production, export and prices of the product at
the given enterprise (PROD)

- AB./ directory data of the enterprise. (DIR)




Baoth  questions  ean bee put Ffor ali  the enterprises
Fisted, ffor  fhose in o gilven country or for a singie

selreted ane.,

The-  program  wiid, For the sefected cnterprisos 2o aver
ta the Linked "Fnterprise tiiv”, 1ook o tiie-
enterprises sciectoed  and fTist from the vedevant icids
the corresponding  Jdata either  of direcctors  or  oF

production, te. nature.,

R./ What are the raw materials and intermediates necessary
for the manufacturing of the selected proaurt 2 (RAWMATS

The program remains in the 7 Produect file”, searches for
a1l records, where the =selected product  appesrs as end
product an lists the raw materials and interaediates
figuring in the «corresponding fields. The process and tree
names are also listed.

Selecting one of the processes listed, the toilowing
further information can be accessed:

BA./ Process information.{PROCINF) Ulsing rthe link
hetween product. and process file, the program goes to
the process file, looks for the process sejected then
follows the path described in point D./

BR./Raw materials and intermediates listed for +the
process selected.(PRODINF). The wuser selects one of
them an then the same questions as for A./;AA./: and
AB./ can be posed and answered following the same path.

i./what are the products which can be manufactured from a
selected produnt as raw material or intermediate? (ENDPROD.)

The program remains in the © Product file”, searches for
all records, where the selected product appears as raw
material or intermediate an lists the processes, trees and
end products figuring in the corresponding fields.

Selecting one of the processes listed, the following
further information can be accessed:

CA./ Process information (PROC). Using the link
bhetween product and process file, the program goes to
the process file, looks for the process selected then
follows the path described in point D./

Ch./ FEnd product of the process selected (EP). The same
questions as  for A./;AAL/:  and AB./ can be posed and
answered {following the same path.




ii./ What e the  processes avadiabie for monotfacturing a

e fect e p!‘«‘:d!l-" T PROCESS S

The  program s-arehes in the "Product Tide” vidoee oS
relating  te the  product selected as end produact anes bistes
the correspending processes amd their ficensors teom the

adequate field.

Selecting one of them, the foiicning options apen:

DA./Display the pradu:-tion rree. (DISELAY )

The:  program using the link between "Froduct tile” and
"Tree file” goes aver ta  the latter, retrieves and
displays the corresponding tree.

DR./Information on the process licensar. (LICINF}

tising the link between "Product fiie” and "Enterprise
file”, the corresponding information on th.- enterprise
acting as licensor is accessed and displaved.

nr./ Information on process  technical parameters.
{ PARAM)

Using the 1link Dbetween “Product tile” and "Process
file”, the program looks for the process selected and
displays from the information content the process
characteristics.

5.2.2.2./Tnformation on enterprise.

Tt must be remembered, that many information on enterprises will
be accessed by the other route, through product (Para 5.2.2.1.)
information, so we deal here only with the cases,; where the
question relates directly to the enterpriss. E.g.. if the user
is asking, which enterprises are producing a given product, or
have a process for manufacturing another product,he will start
by defining the produci  he is interested in and so follow the
path indicated in Para 3.2.2.1./ and will arrive to the
qurrstions relating to the enterprises. For all eventuality,, an
opt.ion is offered for those, who inadvertently have chosen this
route, to reconduct them to the right path:

- are you interested in one specific product? (PRODUCT)
- are you interested in one specific process? (PROCESS)

For the enterprises directly, the information requested can be
relating:

- to one specific enterprise

- to a group of them, selected according to a given
parameter

- to alt of them




S0 first an optien is offered for either listing (LIST) alld
enterprises or select some of them (SELECTY.
For selection, three possibilities open:

- by countery (COUNTRY
- by activity {(ACT
- by name (NAME) (one specitice enferpris.)

For all alternatives questions can be asked regarding:

- directory data (DIR) (address, eto.}

- which products are manufactured, evported and the prices
t PROD)

- which processes are offered for license {(PROCESSY.

Information can be asked for one, more o ail of ithese
questions.

7.2.2.3./Information on processes.

Here the situation i1s ever more simple. Most  requess tor
information will start with the definition of the praoduct for
the manufacturing of which it serves:

- what processes are available {or manutacturing @ Ziven
product (PRODUCT)

This has been provided for in Para 5.2.2.1. So here we have
only to reroute the question to that path.

Another possibility is to ask for the processes oifered by one
selected enterprise (ENT). Then we have to reroute to the
ENTERPRISE path.

The only other alternative, we have to deal with is, when
information on a given process is requested. This is the NAME
route, selecting the process named. Then information on the
selected process can be requested either for the licensor’s data
(LICINF), or for the process characteristics (PARAN). This
reconducts us to the paths already described.

5.3.3./General features.

The program system must be completed by all the usual
facilities:

- Print.

- Help

- Error message
- Save

Export

. 20




The Jhiatogue, et aned other teses ased i the prodim sheald e

placedd i sepounte toxt fibes. This wili adbone owsy el simprle-
adaptation ot the syvstem  to diftercnt fanginges cadd character
sets,. So an edition of the system in different janduages (e.g.
Spanish,  French, Russian,  Chinese  or Apabice) viii be possibde-
without nn madification to the program system, cschanging oniy
the corresponding text files ;usl character sots itonts).

5.3./ HARDWARE AND SOFTWARE REMWIREMENTS.

The preliminary outlines led to the conclusion, that the total
memory  space  necessary  for the database would be at  the
beginning below 3 megabyvtes and with a fully developed system
it would not request more than 12 megabhytes. ‘The program system
itself would occupy about one megabyte or less. So the whole
system 1s  easily implementabie on a microcomputer. A normal
configuration consisting of:

- a personal computer vwith 1| Mbyte direect access memory,
min. 40 Mbyte hard disk capacity and two fioppy drives

- a matrix printer with graphic capabilities

- a streamer

Software should use to the maximum extent possible existing
packages. E.g. menu management, file management, graphies should
be used from existing systems. File siystem, field definitions
and names, code system, linkages, menn system and the thesaurus
must be developed specially for this purpose.

Installation and use would be fasy in regional or national
centers and would demand neither iechnical, nor computer
expertise. First installation and reguiar updating couid tw made
though diskettes dispatched by post fogethor with user's guide,




e DR EMPTTATTON.

Ared o the above oosiderat bons, W propose the implement n-
tion ol the  informat ione sastem owttinesi. The work  program
pProposed is oas ol fone-s

6.1,/ INFORMATION TR .

6.1, 1./ Sending out questionnaires.

The questionnaires in Annex No. 1. are ready to be sent out to
the:  enterprises amd  eentral  organizations in the countries of
interest. We suppose,  that a sufivicient number of addresses is
available for the beginning, which oan then be graduallys
extendod. Tn this case, ne outside help is necessary.

6.1.2./ Processing the informatioi.

TIt. is a Jjob to be done oner a vear, when the Secretariat has
collected all  or wmost of the answers to the questionnaires. An
expert  could check, compare, verify the information received and
prepare it for input fto the computer. The time required would be
one man-month. Tt would e useful to spiit this work in two
parts. First, the expert should make a check of the information
and in order to elarify the dubious points, formilate questions
which will be sent to the partner. After having received the
final answers, the remainder of the work will be done. The first
part would require perhaps one week and the second about. three
weeks.

This operation «ill be repeated every yvear for updating and
extending the information system.

6.2./CREATTON OF THE COMPUTERIZED INFORMATION SYSTEM.

The time period between the sending out of the questionnaires
(Para 6.1.1.) and the processing of the information first
collected will be asufficient to create the whole software
necessary for the system. The detailed system organization and
the programming is estimated at two man-months; one month by an
expert. in the chemical industry having sufficient. knowledge of
the computer systems and one months by a programmer, preferably
with a  chemical hackground, They should work in close
cooperation,  prepave  the software and the user’s and programmer
guides. They should check the system developed and assist in the
first. application. This last task may need some additional time,
about one week for each of them.

6.3./ OPERATION OF THE SYSTEM.
Onece: established,  the  system ean be man by the redgnlar staff

without  oxternal  help; ondy the  periodical processing of the
data  ashs for an outside  expert, as sxplained in Para 6 1.2,
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L_?NIDO QUESTIONNAIRE NO. 1. INTIBFC
Page 1.

INFORMATION ON THE ENTERPRISE

1./General Information. (Directory).

COMPANY name :

q acronyme :

Headquarter adress:

Street: No:_ .
Tity: P.O.B.:

County: Telex:

Country: Area code:

Telex: Telefax: E.mail:

Contact person:

Name:

Title: Telef.:

o

2./Activity.

Manutfacturing

Research and deveiopment

Fnginecring

Tontract ing

Training

Please put o cross for yes- in o every ine, where sour entoerprise is
actunlly working on the tiela indicated,




INTIBFC

1
i UNIDO WUESTIONNATRE NO. L.

o
)
{11
e}
t
.

3./Products.

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

‘ Product Ruantity Price
Produced Exported Local Export
.Please indicate the quantity an.d mone.ary units used.
d./List of processes offercd for fiecence.
Process name: Product name: Process name: Product name:

Phease fill in tor every process a separate Questionnanive NOL2L,




UNIDO WUFSTTONNATRE N0 2. INTIBFC
Page 1.

PROCESS INFORMATION.

Please fill in a separate sheet for each process!'!

1./General information.

NAME
Process e
Licensor e
Main product L
Capacity range: from _ _XXx/yvear to _ ____XXxX/vear
Standard capacity: . xXxxX/year
Investment cost for standard capacity: B Million USD

2./8pecific values., (for § ton of asin prodict),

2.1./ Materials.

Bvproducts: NAME XXX/ XXX

NO.
Nov,

=
e W N —

kaw materials:

No. L.
No.2.
NOL 3.
No. b,




UNIDO QUESTIONNATRE NO.2. INTIBFC
Page 2.

2.2./Utilities.

Pover o _ kwh/xxx
Steam e NXX/xxX
Process water o m3/xxx
Cocling water e m3/XXX
Other energy _ Mjoule/xxx

Manpower manhours/xxx

1./ Please replace the “"xxx" in the tables by the appropriate quantity unit
corresponding to your volume of production: tons or kgs or other.

! ! L . I !
2./ Please attach all publiec information on the process: flow-sheets, process
desecription, reference lists, ote.
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1./ INTRODUCTION.

In this Annex we collected some representative examples of
typical processes and products, which are of major
importan~e in the developing countries. As on the basis of
the questionnaires, information on other processes will
flow in, the collection of the process trees can be
extended. It must be stressed however, that the design of a
tree from a process description and/or flow-sheet asks for
expertise,

General Remarks:

1./ On the drawings, the end product is marked by a box

with doubie line. The intermediates and starting

products are not marked differently. Distinction will
‘ be made by the coding.

2./ The intermediates not traded, appearing only in the
course of the manufacturing process wers 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
the coding and program system.

Selection.

The following viewpoints were followed in the selection of
the Pree-ss trees:

- Pesticides. Generic products from all three wain
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
products were selected.

- Fibres, plastics, elastomers. All the important
product were included. With the elastomers, the
simplest onnes, wher only a one step manufacturing
process occurs, were omitted {polybutadiene,

polyisoprene).

- surfactants. The two most characteristic and
important products were selected.

3



ALACHLOR

HMethanol

—

1

|

2,6,diethyianiline

F.iormn !dt"h_\"it- ;

b

i
i
I

Methanol




ALDICARB

——

Methylisocyanate

i

Phosgene Methy

iamin.-

Methylmercapran 1
sodium
Methanol Hydrogen Cco

Chlor Methanol

Ammonia

Hydrochloric acid

Sodium nitrite

Isobutyliene




CARBARYL

Methyvlamine I

i}

Methanol Ammonia

Phosgene Naphtol (a)

O Chlor

Naphtaline




CARBOFURAN

Methylisocyanate

Methylamine Phosgene
Methanol Ammonia CO Chlor
Catechol

Mothallylenoride




I

Perchloromethylimercaptan

Tetrahydrophtalimide

Carbon- Chlor
disufide

Ammonia

Butadiene

Maleic
anhydride




!
!

Gichlorophenoi

214

[
i
|

Phenol

Chior

10

Monochloacetic acid

Chlor Acetic anhydride




MALATHTON

Dimethylimalate

Maleic acid

Methanol

Phosphodithionate
Phosphor- Methanol
pentasulfide




ZINERB

NABAM

Zink salt solution

iCarbon disulfide

Caustic soda

Ethylendiamine
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Ethylene

Ammonia




MEBEXDAZGLE

i
)

e

|
|

il

({Diaminobenzophenone)

(3,4)

p—t
(%

Sodium

Acetate

1
4-amino-3-nitro-

—

benzophenone

Methylthiourea-
sulfute

§-

chloro-3-nitro-
benzopherone

J-chlorobenzo-

phenone

chlorotormice
acid
methylester




ACETYLSALICYLIC

ACTE

Salicylic acid .1

[

Anhyvdride acetico

i Sodium phenolate

Carbon dioxide

Phenol
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CHLOROQUINE

H

i
T i
|
Dichloroquinoline l idlaminotdiecthyl-
(4,7) ! AamAnopent e
Quinoline Diethviamine ti)ehlor(d)
amino
pentane
Aniline Glycerol Nitrobenzene




PARACETAMOL
tAcetaminophen)

(4)aminophenol

(4)Nitrophenol

Phenol

Acetic Anhydride




DIAZEPAM

I

1

i3 Amimonia i

I2 Dimethylsulfate
I1

Lithium alamat

{4)chlorbenzene-
diazoniumchloride

(@)benzylacetic

ethylester

Chloraniline

Aniline

Sodium
nitrite
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¥ ixwrzald

Triethylamine

Isoquinoline

T
i
i
13
12 E «hinrnﬁoetylohlorid;—w
11 Hvdrogen
cyclohexane-

carbonic acid
chloride

cyclohexene-
carboniec acid

benzoic acid

18




ETHAMBUTOIL.
Process 1.

Aminobutanol Dichloro-ethane
Nitrobutanol Hydrogen Ethylene lfrlor
r
Nitropropane i Formaldehyde

ETHAMBUTOL
Process 2.

Aminobutanocl Dichloro-ethane

] ]
. I Ethylene Chlor

Acetonitrile I-butene Chlor




PROPRANOILOL.

Isopropylamine

{ ynaphtoi

Epichlorhydrine

Isopropyi-
alcohol

Ammonia




ISONTAZID

tsonicotinie acid
»thylesther

|

isonicotinic acid

Tamma picoline
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Hydrazine




FAX
'

{Polyacryioniiriie {fibree)

Acrvionitrile
{monomer )

i'ropylene Ammonia oxyvegen

S §
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SNYLON 6

Caprolactam

cyclohexanone-oxime

Hydroxylamine-sulfate

Ammonium-
nitrit

Ammonia Sulfur-
dioxid
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cyelohexanone

Cyelohexane
or
Phenol
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5 e

1
!
i
E
Adipic acid Hexamethylenadiamine
‘ {yclohexane AdiponiTtrij

For adiponitril, see separate trees!
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ADIPONTTRII.
(Du Pont | process)

1

Butenedinitril;
i

Dichlorobutene Hydroevaniec acid

!

i
® l

Methane | | Ovigen

{

Butadiene Chlor Ammonia

SpR——

L

-




H
i ADTR TR S, i
PoiDn Bont 2 process) E
4 _ 4
|
H
!
t
Butadiene tivdrocyvanic acid
L
ADIPONTTRIL

{Monsanto process)

Aeryvionitrii

P

Propylene Ammonia Oxigen




ADIPONITRILL
(ICH

ete. pProcess)

Bitenrdinitril i
i
. ] ] T .
Dichlorobutene l i Hyiraneyaniec acla
Butadiene Chlor Ammonia Methane | |Oxigen
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1
simethylterephtaiave

Terephtalic acid

Np——

i Methano!

T
1

Xylene (p)

BTX




POLYETHYLENE

T B AT

Naphta or FEthane or LPG (liquid petroleum gases)
or ethyviaicohsl {of agricultural origin)
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POLYPROPYLENE

Propylene

i
l
$

Naphta

or

Propane or LPG (liquid petroleum gases)

[
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P\VC
Polyvinylichloride

VCM
Vinylichloride
{monome1}

T

[

Ethylene

Naphta =tc.
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Chior

Snodium chloride

N




SBR
srarene-Butadiene-Rubin-
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I 1
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Styren
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H
Ethylbenzene But ane
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Linear alkvibenzen--suitonates

L.Aas

LAB

LLinear alkylbenzenes

e o e e s+ = wned

[

n-olefins

n-paraffins

kerosine

suifurtrioxid

sulphur




Al

cohaol

AE
etoxylates

!

1

Fatty aicohals
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+
H
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Linear mono-nlefins

VUHR2

T

n-paraffins

H
i
'

heros:ne

Ethvlene oxide

Ethyliene
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