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ABSTRACT

An expert group meeting was conducted by UNIDO, Chemical Industries
Branch on 16-20 May 1988 for Representatives from six countries on the
subject of specialty gases and reagent chemicals. Representatives were
present from Algeria, Brazil, China, Egypt, Mexico and The Republic of

the Phillipines. Recent successes in cooperative technical programs in
China for the two disciplines were extensively described in order to

stimulate thinking towards similar activities in other (attending) countries.

Each country representative used a UNIDO prepared questionnaire to
assist in the preparation of reports by the meeting attendees in attempts

to ascertain where similar co-operation projects might be feasible.

A 1ist (by country) of proposed co-operative ventures concludes

this report.
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INTRODUCTION

An expert group meeting was planned and conducted in Vienna on
16-20 May 1988. The experts were invited by the Chemical Industries Branch
of UNIDO.

The major purpose of the meeting was to review with other countries’
representatives the activities which the Chemical Industries Branch has
been conducting in the Peoples Republic of China in two highly technical
industries. These are the Specialty Gas Industry and the Chemical Reagent

Industry. Representatives from China were present at the meetings.

Each expert from each country was required to make a presentation on
either or both the chemical reagent or specialty gas industry in his
country. An agenda and a questionnaire was sent to each participant to

assist him in preparing the presentation.

Presentations were also made by senior staff members of UNIDO to assist
the participants in,understanding the various functions of UNIDO and the
types of financial a'nd other assistance available to the countries of the

participants.

The final days of the meeting were spent in the preliminary develop-
ment of potential co-operative relationships and agreements between the

participants and between the participants and UNIDO.

This report is divided into sections describing the participants at
the meeting and the countries they represent; copies of the agenda, question-

naires, and the individual participant's presentations (as annex items) with,




where appropriate, comments about the individual's reports or documents;
copies of documents and comments on the UNIDO staff member presentations;
and proposed possible future co-operative relationships of the particijants
and UNIDO.
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PARTICIPANTS
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Mr. AISSAQVI, Abdelaziz
Director of Development
National Industrial Gas Enterprises Engineering
BP 247,
Kouba, Algeria
Telephone: (02) 75 1270
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Dr. Jose Savio J. HENRIQUE
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Ministry of Science and Technology
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Ave. W-3 North Q. 515 - Bldg. D
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CEP 7060 - Brasilia - D.F.
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Director & Dr. of Science, Chemistry ~
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Rua Jacuruta, 826

Peuba, Rjo de Janeiro

EGYPT: '

Mr. Lutfi KHATTAL, Chairman
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Mexican Petrochemical Commission
Patricio Sauz 1609, EDIF, B-5° PISO
Col. Del valle, 03100 Mexico, D.F.
Telephone: 534-20-81; 554-83-11, Ext. 280
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Industrial Operations Department

Dr. M. Derrough
Back Stopping Officer
Chemical Industries Branch

MODERATOR:
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DOCUMENT LIST

AL NDA FOR THE MEETING: ANNEX A

Because of time constraints, the agenda was prepared only a few
weeks before the meeting. Generally the document was followed reasonably
well during the full five days of the meeting. The only major changes
were the inclusion of the presentations of Ms. Techeknovorian and
Mr. Kopytowski from the UNIDO staff. In addition to these changes,
more time was devoted to the questionnaire (Annex B) since it greatly

aided the participants in understanding each other's countries.

QUESTIONNAIRE TO ATTENDEES OF MEETING: ANNE* B

These were sent to the international participants before the meeting
in most cases. Some of the participants completed these after arriving
at the meeting.

As was pointed out above, considerable time was spent at the meeting
in reviewing these for each country. A tremendous amount of information
was gleaned by the participants in uqderstanding each other's countries
needs and assets. The questionnaire also served to assist the partici-
pants in making their presentation anent the specialty gas and reagent

chemical industries in their countries.

THE TECHNICAL COOPERATION PROJECT: ANNEX C. Presentation made by
Mr. Catipovic of the UNIDO Staff.

The presentation was a review of a typical relationship between
UNIDO and a country wherein technical assistance was provided. It

described the project document, stressing, outputs, inputs, goals,




DOCUMENT LIST (Continued}):

activities, use of experts, procuremert and all of the other facets of
such relationships.
The means of ronitoring such projects was also reviewed and

extensively described.

UNIDO TECHNICAL ASSISTANCE TO INTEGRATED CHEMICAL INDUSTRY DEVELOPMENT.
ANNEX D. Presentation made by Mr. Kopytowski, SIRA in the Chemical
Industries Branch.

This presentation described a computer model which could be used to
assist industrialists in the development of plans in developing an
integrated chemical industry. Mr. Henrique,.the government representative
from Brazil was partizularly interested in the poteatial for its use in
his country. Production Distribution Areas (PDA) were defined and it
was described how these were utilized with the computer model to
relate objectives within the PDA as well as with other PDA's. The
development and utilization of network description equation was also
explained and iu' addition how it was integrated into developing data

for the PDA.

BEIJING SPECIALTY GAS RESEARCH AND DEVELOPMENT CENTER. ANNEX E

This annex contains the notes from Mr. Chen's presentation on a
typical technical assistance project and co-operation agreement between
PRC & UNDP (UNIDO}. |

It describes the development of the project document containing
all of the typical data, objectives, inputs, outputs, activities, etc.
He also described the achievements of the project to date and the

continuing goals of the research institute.
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6.

BEIJING INSTITUTE OF THEMICAL REAGENTS: ANNEX f

Like Annex E, this is a description of a project by UNIDO & PRC
relating to reagent chemicals. Presentation was by Ms. Sun, Associate
Director of the Institute. The report includes a computer print out
of typical reagent chemicals which are available from the institu<e,

purities, quantities, etc.

QUESTIONNAIRE ANSWERS, BRAZIL: ANNEX G

Since the questionnaire served an integral part of developing data
and presentation prepartion by the participants, it was felt that a
copy of typical responses should be included in this section. These

responses were prepared by Mr. Henrique of Brazil.

SPECIALTY AND INDUSTRIAL GAS INDUSTRY IN ALGERIA: ANNEX H

This presentation by Mr. Aissaoui of Algeria is in Frerch. dowever,
it is the only report of a participant at the meeting (other than Mr.
Chen of BSGRI) which involves the specialty gas industry. A1l of the
other experts ag the meeting had their main inrterest in fine or reagent
chemicals. Therefore, it is included even though it is not in English.
The report gives a complete and comprehensive desciiption of the
industrial gas industry in Algeria. Many of the specialty gas requirements
are presently being imported and feasability studies need to be performed
to determine if it would be more appropriate to produce these products

in Algeria.

DEVELOPMENT OF CHEMICAL REAGENTS (EGYPT): ANNEX J
This outline was used by Mr. Khattal in describing a project which

could be developed in Egypt. Mr. Khattal also described the reagent
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10.

11.

12.

and dyestuff chemical company of which he is Chairman and how the UN

in the past had assisted in the rehabilitation of the company.

SPECIALTY CHEMICALS SUPPLY AND DEMAND FOR MEXICO IN TECHNICAL CO-OPERATION
WITH OTHER DEVELOPING COUNTRIES: ANNEX K

This annex shows tables and data presented by Mr. Mendez-Mayora to
the other participants. His presentation dealt with specific petro-
chemical and industrial chemical products, and defined for each whether
Mexico wished to sell, buy, enter into a joint venture to develop, tansfer
technology on the production of the product or give technical assistance

to current producers of the product.

PRODUCT CATALOGUE: GRUPO QUIMICA: ANNEX L

This catalogue was used by Dr. Carvalhaes in"describing the develop-
ment of his chemical reagent company in Brazil. Alsc included is an
equivalancy char’ relating = the Brazilian products to those of other

producers of these products throughout the world.

CHEMICAL REAGEN}S AND INDUSTRIAL GASES IN THE PHILLIPINES: ANNEX M

Ms. Santos distributed this data plus other data on other industries
in the Phillipines to the members at the meeting

Other data was also presented to the attendees of the meeting on
other industries in the Pﬁil1ipines. These included_Agriculture, Fishing,
forestry, Mining, Textile and Textile Products, Leather Tanning, Basic
Chemicals, Pharmaceuticals, Rubber Products, Non-Metalic Minerals,
Electronic Products, Electrical Machinery, Shipbuilding, Automotive (Parts)

and DFA Based Toilet Soap Manufacture.




PROPOSED CO-OPERATIVE RELATIONSHIPS

As a result of the early presentations in the meeting, particularly
those of Mr. Chen and Ms. Sun which described the projects (co-operative
relationships) which enabled them to acquire technical assistance in the
chemical reagent and specialty gas endeavors; most of the participants

developed ideas and proposals for co-operative relationships .

The last portion of the meeting was devoted to developing, expanding and
listing these proposals for co-operation. The following is a listing of
these interrelationships as they were developed in the meeting. For ease in

cataloguing, they are listed by country.

BRAZIL:

A. Proposes to "trade" with Egypt a list of each others products in which
they feel they need technical assistance or technical development
for their manufacture. When agreement is reached on the product or
products in which they need assistance, a project application would
be prepared.!

B. Agreed to send to the Phillipines a 1isting of products which are
produced in Brazil.

C. Agreed to send to China data on the market situation for reagent
chemicals in Brazil. Also agreed to send to China a listing of
the primary technologies required in Brazil in the Reagent Chemical
Industry.

D. Agreed to send a 1ist of products produced in Brazil to Algeria.
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PROPOSED CO-OPERATIVE RELATIONSHIPS (Continued):

ALGERIA:
A.

Asked that Beijing Specialty Gas Research Institute (BSGRI) investigate

the possibiiity of supplying technological data on:

1. Gas Furification

2. Industrial and Speciaity Gas Safety

3. Advanced Cylinder Filling Techniques

4. Industrial and Specialty Gas Quality Analysis Procedures

Asked that BSGRI supply the names of cylinder manufacturers and

compressor manufacturers in China.

Request from Egypt that they supply a report on the status of high

purity industrial gases in that country. More specifically, what is

available and at what purity.

Agreed to a comparison of the industrial and specialty gas industry

in Algeria and China. Each country will send their 20 year plan in

these disciplines to each ofﬁer.

Algeria further requested that a feasability study be conducted to

determine tge appropriateness of producing rather than importing some

of the needed specialty and industrial gas products. The sequence

of eve .. proposed was:

1. Mr. Aissaoui would send a 1is*t of the products and their quantities
to Mr. Willard Ent. '

2. UNIDO would be petitioned to issue a project document for a
feasability study by Mr. Ent with co-operation from the Algerian

industrial gas industry.
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PROPOSED CO-OPERATIVE RELATIONSHIPS (Continued):

MEXICO:

A.

EGYPT:
A.

CHINA:
A.

3. If appropriate, a project document would be petitioned from
UNIDO on developing the manufacturing capability for the

chosen products.

Requested that China and Algeria consider supplying purification
technology for industrial and specialty gases used in the electronics
industry.

Requested a 1isting from the Phillipines and from China on the

major, petrochemical imports.

Technical exchanges are sought with all attendees regarding the

data presented in the list (see Annex K). This request is particularly

for the products listed for pharmaceutical compounds.

Develop a project document to work jointly with Brazil and or China
to develop technigques for the production of certain reagent chemicals

in Egypt. See Annex J for the proposed outline of a project document.

Both the Reagent Chemicals and the Specialty Gas entities will contact
all of the other attendees with 1istings of the technologies (products)
needed in China. ' .

The reagent chemical entity will send the projected R&D plan for
reagent chemicals development to Grupo Quimica in Brazil. If special

fields of study are requested from other attendees, Ms. Sun will




PROPOSED CO-OPERATIVE RELATIONSHIPS (Continued):

direct the requestor to the proper government organization in
China.
C. BSGRI reauested the names of the major industrial gas companies in

each country which was represented at the meeting.

REPUBLIC OF THE PHILLIPINES:
A. Requested receiving technology data on all of the industrial and
specialty gas and reagent chemical products available from Mexico,
Brazil, Eqypt and China. The lists will be reviewed and a
“shopping list" prepared and submitted to each country which has
the requested product available. .
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International Symposium on Specialty Gasez and Reagent Chemicals
Vienna, Austria

May 16-20, 1988

1/2 Day:
I. INTRODUCTION: (Derrough, Chen, Sun and Ent)

A. UNDP; UNIDO
Roles and Goals

B. Legal Relationships between UNIDO, UMDP and the Developing
Countries
1. UNIDO Contribution (Derrough)
2. Developing Country Contribution
BSGRI (Chen) .
Reagent Chemical (Sun)

C. Country Delegates Meet with UNIDO Staff (Derrough)
1. Accounting
2. Administration
3. Expert Recruitment
4. Chemical Industries Branch

D. The Project Document
1. Purpose of the Document
2. How Prepared and Who
3. General Layout .
a. Development Objectives
b. Immediate Objectives
(1) Specific Aims
c. Background and Justification
1) Current Description of Industry
2) Comparisons with Rest of World
3) General Desires and Aims
(a) Specific
d. Outputs .
(1) List Individually and Specific
e. Activities '
(1) Specific and Related to Outputs
f. Inputs ($)
(1) Related to Outputs and Activities
(2) Developing Country Government Inputs:
(a) Staff
(b) Training
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1/2 Day: »

(c) Construction
(d) Equipment
(e) Other

(3) uNDP Inputs
(a) Experts
(b) Training

FNN2Y ot
Page 2

(c) Purchases - Expendable and Non-expendable

Work Plan

Institutional Framework

Monitoring, Evaluation and Reports

a. Monitoring (Local and UNDP)

b. Evaluation (Local and UNDP)

c. Prodéss Reports

d. Terminal Reports

Tables and Documents

a. Project Numbering System

b. Annual Budget Statements
(1) For Life of Project

c. UNDP Budget Statements

d. Equipment Purchases Budget

e. [Experts Budgets :

f. Staffing

II. Review of Questionnaires of all Delegates (Al11 Personnel)

A.

Determine and Log the Various Needs in the Different
Countries (A1l Personnel).

B. Begin lntr;oduction to Preparation of Project Documents.
(Derrough and Ent)

1/2 Day:

I11. Government Inputs to BSGRI (Chen and Ent)

Staff

Trainina

Construction (Buildings and Other)

Equipment

Other
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AGENDA - May :i6-20, 1988 . Page 3
1/2 Day:
IV. Government Inputs to Chemical Reagent Research Institute.

(Sun and Derrough)

A. Statf

B. Training

C. Construction (Buildings and Other)
D. Equipment

E. Other

1/2 Day:

V.

UNDP Inputs toc BSGRI (Ent and Chen)

A. Experts

B. Training ' _

C. Purchases - Expendable and Nonexpendable

1/2 Day:

vI.

ULDP Inputs to Chemical Reagent Research Research Organization
(Derrough and Sun) :

A. Experts
B. Training

. Purchases

1/2 Day:

VII.

The Tripartide Review System. (Mr. Catipovic and Mr. Derrough)
A. Who Prepares

B. Who Reviews

C. Results of Review

D. Complete Description of Preparation of Documents and Review
Procedures
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AGENDA - May 16-20, 1988 ) Page 4

1/2 Day:

VIII.

1 Day:
IX.

Other Review Systems (Derrough/Ent/Sun/Chen)

A.
B.
C.

C.T.A. Reports
Directors Reports

Back stopping reports

Final Review Period (A1l Personnel)

A.
B.

C.

Respond to All Questions

Assist in Preparation and Semi-Finalization of Project
Documents for Each Country

Wrap-up and Departure.
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Q
QUESTIONNAIRE FOR ATTENDEES TO UNIDO SYMPOSIUM
ON SPECIALTY GASES AND REAGENT CHEMICALS
16-20 MAY 1988

INTRODUCTION:

This questionnaire has been designed to assist those who are preparing the
Symposium to better understand the specialty chemical and specialty gas
industries in your country. Questions are generally directed at the
various facets of these industries as well as the government organizations
who would normally be involved in regulating these industries or its
employees and management organizations.

Please respond openly to the questions and feel free to add information if
it is felt the additions will be beneficial to the evaluation.

QUESTIONS:
1. Concerning the electronics industry in your country:

a. Is it a basic manufacturing activity to the level of producing
silicon "chips"? Yes or No. ’

b. Is its main activity the assembly of finished products or sub-parts
from smaller components? Yes or No

c. Is there a better way to describe the electronics industry in your
country. Yes or No. Explain:

2. Is there a well established heavy metal (iron and steel) industry in
your country? Yes or No

a. If present, does the industry tend to specialize in relatively small
volume high quality products? Yes or No
OR.

b. If present, docs the industry tend to concentrate on the production
of high volume (non-specialty) products? Yes or No

c. If 2, b was answered Yes, does the industry utilize modern basic
oxygen processes in its production? Yes or No

3. Concerning the energy production industry in your country, check the
fuel sources below which are utilized:

.. m
_ Natural Gas
___ Anthracite Coal
Bituminous Coal
___ Hydroelectric
_____Nuclear Reactor
Other
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If there is a well established chemical industry in your country, check
below the facets of that industry which exist:

Petrochemical
Synthetic Fibers and Plastics
Agrichemical (Ammonia and Fertilizer) -
Pulp, Paper and Allied Products
Soap, Detergents, Cleaners, Solvents
Basic Inorganic Chemicals (Acids and Bases)
Basic Inorganic Chemicals (Industrial Gases)
Petroleum Refining
Other

Is your country self sustaining as far as its agriculture products are
concerned? Yes or No

a. If not, what are the major food-stuff needs which are imnorted:

b. If there are major exports of foodstuffs, what are those:

c. Are there other major imports or exports of agriculture items,
(Cotton, Flax, etc.): List as Import or Export.

Would you describe your country as being more agrarian than
industrialized? Yes or No

a. If yes, list the major staple.crops (corn, wheat, rice, etc.)

b. If yes, list the major cpecialty crops (dates. fruits, cofter, etc.):

Other than the agrarian activities, how would you describe the level of
education of the persons employed in industry:
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Education Level*

Less than Completed 2 Yr. 4 Yr.
Type Employee Secondary Secondary College College Advanced

) School School Degree Degree Degree
1. Factory Laborer

2. Factory Foreman

3. Maintenance Employee

4. Maintenance Supervisor

5. Accounting Personnel

6. Laboratory Technician

7. Laboratory Scientists

8. Laoratory Supervisors

9. Stenographic & Secretarial
10. Factory Kanager

11. Company Cwner (Manager)

* Check more than one level, if appropriate.
8. Is the health-care industry well advanced in your country? Yes or No
a. Is health-care in modern hospitals available to all citizens? Yes or No
b. Are well trained physicians available to all citizens? Yes or No

c. If 8, a and 8, b are not answered yes, is the reason financial or
W lack of facilities and trained personnel:

financial
Facilities
Trained Personnel

9. Are industrial and government laboratories involved in analyses for process
control and quality control; or for governmental monitoring activities
equipped with modern analytical equipment?. Check below if equipment listed
would be found in typical analytical laboratories:

Gas Chromatography (Vapor Phase)
Liquid Chromatoraphy

Infrared Spectrophotometry

Mass Spectiometer

Atomic Absorption

Thermal Conductivity

- N.M.R.

10. Are there national standards organizations or other regulatory organizations
extant in your count.y relating to:

a. Weights and meisures (similar to USA's National Bureau of Standards)
Yes or No




n.

Rnner B

-4- .
- t-{»)
b. The establishment of hazardous goods or chemical shipping regula-
tions and the specifying of shipping containers (similar to USA's
Department of Transportation) Yes or No

c. The protection of workers in the workplace (similar to the USA's
Occupational Safety and Health Administration). Yes or No

d. The protection of air, watér, and land from chemical or other
hazardous waste spills (similar to USA's Environmentl Protection
Agency). Yes or No

Please add any other comments about the specialty gas, industrial gas
or reagent chemical industries in your country:

COMMENT
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TO BE ACHIEVED AT THE END OF THE PROJECT

f TANGIBLE RESULTS OF PROJECT ACTIVITIES
% WHICH PROVIDE THE OPPORTUNITY FOR CHANGE
OR PROGRESS' l

SPECIFIC SUBSTANTIVE TASKS PERFORMED BY
THE PRQUECT STAFF

ALL PROJECT RESOURCES PROVIDED BY
THE GOVERNMENT AND THE UN
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SIMPLIFIED LOGIC FOR A DIRECT SUPPORT PROJECT: |
3
THEN. .. DEVELOPMENT
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THEN.... IF...
THEN.... [F...
THEN.... [IF...
IF...

INCREASED AVAILABILITY OF
DRUGS TO

URAL POPULATION

(THE PROBLEN& ADDRESSED 1S
THE LOW PRODUCTIVITY OF THE

+weSTATE PHARMAGEUT[CAL COMPANY ..
RESULTING IN SEVERE SHORTAGES)
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INCREASED /PRODUCTION BY THE

STATE PHARMACEUTICAL COMPANY

-

o RECOND;T(ONED EQUIPMENT

PREVEN.JVE MAINTENANCE SYSTEM
DEVELOPED AND INSTALLED

IMPROVED PROLUCTION SCHEDULES

¢
ACTIVITIES

INPUTS

MAKE SGRVEY OF MACHINERY, IDENTIFY
SPARE PARTS NEEDED, SUPERVISE
RECOND!1!ONING

DEVELOP PREVENTIVE MAINTENANCE
PROCEDURES, ETC.

MACHINE&Y ENGINEERS, PRODUCTION
Pk“g:}”ﬁ EXFEST, PREVENTIVE MATNTENANCE
EXP "

FUNDS FOR SPARE PARTS (GOV'T CONTRIBUTION)

Ty
B

Nanex C
WY

HOW?

HOW?




SIMPLIFIED LOGIC FOR AN INSTITUTION- BUlLDlNG PROJEET

EFFECT
A
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EFFECT (CAUSE)
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EFFECT (CAUSE)
A

EFFECT (CAUSE)
A

CAUSE

DEVELOPMENT OB%T IVE
REDUCED ENERGYZ CONSUMPTION IN
INDUSTRY PER UNIT OF PRODUCTION

(THE PROBLEM ADDRESSED 1S THE LACK
OF LOCAL KNOW-HOW AND ADVISORY CAPACITY
REGARDING RATIONAL ENERGY USE
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A FUNCTIONING ENERGY CONSERVATION DEPT, IN
THE MINISTRY PROVIDING THE FOLLOWING SERVICES
TO INDUSTRY:

o ADAPTATIQN & DEVT, OF ENERGY EFFICIENT
TECHNOLOGIES

@ ADVICE TQ ‘NDUSTRY ON THESE TECHNOLOGIES

@ ASSISTANGE IN OPTIMIZING PROCESSES AND
INITIATING ENERGY SAVING PROJECTS

QUTRUTS ;
@ RED UNIT ToéhnAPT & DEVELOP THE TECHNOLOGY
® TECHNICAL INFORMATION SERVICE

® EXTENSION SERVICE UNIT

ACTIVITIES |

® CONDUCT A SURVEY OF MANUFACTURING TECHNOLOGIES
@ IDENTIFY EOU!’MENT NEEDS FOR R&D UNIT, ETC.

INPUTS :
® CHEMICAL ENGINEER, MECHANICAL ENGINEER
® RESEARCH EQUIPMENT, ETC,
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PROJECTS CAN BE DISTINGUISHED BY THEIR l‘lODE;.g OF ASSISTANCE OR “FUNCTION”

PROJECT FUNCTION vé TYPE OF QUTPUT
INSTITUTION BUILDING 1 CaPACITY/CAPABILITY
¥
DIRecT SuPPORT % . PRODUCT OR SERVICE
' (FEASIBILITY STUDY, FIVE-YEAR PLAN,
TROUBLESHOOTING SERVICES, ETC.)
Direct TRAINING ; SKILLS/KNOWLEDGE
EXPERIMENTAL - RESEARCH RESULTS, DATA

OPERATIONAL INFORMATION FROM A
PILOT PLANT (TECHNICAL OR
ECONOMIC DATA)
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MONITORING g
* CONTINUOUS OVERSIGHT OF: o INPUT DELIVERY - B

o IPLENENTATION OF ACTIVITIES
(FULFILLMENT OF WORK PLAR)

o OUTPUT PRODUCTION

. Bite PROJECT ;';.TAFF
. BACKSTOPj’lNG OFFICER
. smFA/J@ |
o LOCAL UNDP OFFICE
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LABORATORY TO PROVIDE BASIC
TESTING AND ANALYSIS SERVICES
|
:
ACTIVITIES -
A. CONSTRUCTION OF L & &
LABORATORY C ~
4 2 3
B. EQUIPPING OF LAB. "2 .V 5.9
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E. SERVICE TO INDUSTRY

QUTPUT N0.2

ACTIVITIES
A.

B.
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Al
A.2
A.3

B.1
B.2
B.3
B.4

C.1
C.2

C.3

SelIene
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MILESTONE (PRE-ESTABLISHED EVENT

SELECTED BY MANAGEMENT FOR MONITORING PURPOSES)

SURVEY OF SITE COMPLETED
FRAVE COMPLETED

INTERIOR COMPLETED

LB E@IH‘ENT ORDERED

INTERIOR ALTERATIONS COMPLETED

EQUIPMENT INSTALLED
FINAL TEST COMPLETED

TRAINING IN THIRD COUNTRY (OMPLETED
TESTING A0 ANALYTICAL PROCEDURES LEARNED
'y '
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FINAL TEST GIVEN ON SKILLS AND KNOWLEDGE

QUESTIONNAIRES PREPARED
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WHAT IS IT?

WHAT IS IT TO BE USED FOR?

- e -e it -

WHEN IS IT DONE?

WHAT IS 1T CONCERNED WITH?

WHO CONDUCTS IT?

TRIPARTITE REVIEN

A DECISION- MAKlﬂG MECHANISM (PROCESS)

o PERIODIC REV!EH OF PROGRESS
o EXAMINATION OF EXTERNAL FACTORS

"' PROBLEM SOLVN’F T

AT LEAST ONCE Pé? YEAR FOR PROJECTS OVER $400,000 AND
AS REQUIRED FOR {SMALLER PROJECTS
o
o IMPLEMENTATION OF ACTIVITIES
o PRODUCTION OFIOUTPUTS
o ACHIEVEMENT OF PROJECT OBJECTIVE

e UNIDO, UNDP Aép,GOVERNMENT REPRESENTATIVES, INCLUDING
OPERAT ONAL-LEVEL STAFF

o UNIDO HEADQUAQ;tRS STAFF C(IF'NECESSARY)

o TARGET GROUP REPRESENTATIVES (DES IRABLE)
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TRIPAG?;I'ITE REVIEW
ANY OF THREE PARTIES CAN TAKE THE lNITlATIVE FOR SCHEDULING
ALL PARTIES HAVE TO BE INFORMED IN ADVANCE

“'FORMAL AGENDA IS REQUIRED:

A, PROJECT CONCEPT AND DESIGN zg

B. PROJECT ACTIVITIES (PROGRESS 1N WORK PROGRAMME)
C. PRODUCTION OF OUTPUTS :

D. PROSPECTS OF ACHIEVING PROJECT OBJECTIVES

E. UTILIZATION OF PROJECT RESULés

F. MONITORING OF CRITICAL ASSUMé*IONS

G. WORKPLAN TILL NEXT TPR ‘

H. CONCLUSIONS, DECISIONS AND RéCOMMENDATlONS

NECESSARY INPUT: UNDP/UNIDO PROJECT ?ERFORMANCE EVALUATION REPORT (PPER)
REPORT OF TPR TO BE MADE BY RESREP's OFFICE, INCLUDING RECOMMENDATION
REGARDING IN-DEPTH EVALUATION
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AN ASSESSMENT OF PROJECT PERFORMANCE...

v

o ORIENTED PRIMARILY TOWARD EFFECTigVENESS (P.0.) AND IMPACT (D.0.)
o SYSTEMATIC AND OBJECTIVE ;

o AINED AT PROJECT IMPROVEMENT (FE?DBACK)

o TO BE USED AS A LEARNING, Acnoﬁ}omsmﬁu MANAGEMENT TOOL

o NOT MONITORING, REVIEW, lNSPECTli)N, OR AUDIT
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Annex C.
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l
 SELF-EVALUATION

INTERNAL
PERFORMED BY STAFF INVOLVED

IN OR CLOSEST TO PROJECT MANAGEMENT

REGULAR
QUTPUT-ORIENTED
SIMPLIFIED

STRUCTURED

NEN—

ez

|
IN-DEPTH EVALUATION

TRIPARTITE
PERFORMED BY SPECIALIZED STAFF
NOT DIRECTLY INVOLVED IN PROJECT

AT KEY DECISION POINT, AT END OR EX-POST

OBJUECTIVE-ORIENTED

MORE SOPHISTICATED

" MORE TAILOR-MADE TO PRE-DETERMINED ISSUES




SELF-EVALYATION PROCESS
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UNIDO TECHNICAL

(BACKSTOPPING)
BRANCH/SECTION:

PROJECT STAFF stDFA (OR UNDP UNIDO/EVAL:
(cTA OR NPC): OFFICE) :
CONDUCT
~§-  EVALUATLL O AND e £ % REVIEW™PPER AND ~ REVIEW PPER™ ™
PREPARc PROJECT COMMENT : (QUALITY CONTROL)
EVALUATION ! AND COMMENT
REPORT PPER
R A ;
\ \ v
\ \ %‘ . —
N N \ ¥ -~
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N\ . -~
-
% L
S o
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@ Q\’P\ \ UNIDO/EVAL :
S o \ \
UNDP RES REP AND ES FOR \;\‘3# DISTRIBUTE PPER
' SUGGESTED _ISSUES TVE, 0 o —7~
G -~ - e - .
CVERYENT € TpR OR FOLLOW-LP
(ADDI TIONAL
PARTIES IF
SPECIFIED)

REVIEW PPER
COMMENT, AND
INITIATE ACTION
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WHY IS IT DONE?

2
2

4

PROJECT PERFORHANGE EVAE
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TO RECORD PROGRESS;

TO SUGGEST REMEDIAE ACTIONS
TO IMPROVE IMPLEMENTATION

PROJECT EXECUTING QESPONSIBlLITY

WHAT DOES IT DO? o

f‘\ ihioy C_
_- )
g
- TO IDENTIFY PROBLEMS : R N L
4 ,
TO ESTABLISH LIMITS oF UNIDO's -
LOOKS#AT: EACH OUTPUT (STATUS, PROBLEMS,
3 LIKELIHOOD OF BEING PRODUCED
§ CRITICAL AS?UMPT!ONS (RELATIONSHIP WITH
: ENVIRONMENT

' PROJECT OBJECTIVE (HYPOTHESIS - APPROACH STILL VALID?)
COMPARES WITH PLAN (PRo-DNoc)
sueeeﬁrs WHETHER RE=-DES1GN, UP-DATE OF WORKPLAN OR IN~DEPTH
EVAuxd1avxs NEEDED
IDENTIEIES 1SSUES FOR TPR

T
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CONTRIBUTION TO ACHIEVEMENT OF DEVELOPMENT
OBJECTIVE OR SOLUTION OF PROBLEM ;

TRIPARTITE REVIEW IS THE MECHANISM FOR DISCUSSING FlNJINSS OF ABOVE PROCESSES AND MAKING DECISIONS.

HNaoanen. C
OVERLAP AND DIFFERENCES AMONG MONITORING, SEJ.F—EVALUATIm AND IN-DEPTH EVALUATION Qs
3
7
i TRIPARTITE
:  PROJECT
PRINCIPAL AREAS OF FOCUS & IN-
| MONITORING SELF-EVALUATION  EVALUAT [N
- .- _l.N...PyJ-.mDEL]vERY PIEE e BEEE o ) ——— x LA B
CRITICAL ASSUMPTIONS LINKING I X
INPUTS TO ACTIVITIES 3
PROGRESS/ACHIEVEMENT OF ACTIVITIES % X X
CRITICAL ASSUMPTIONS LINKING ' f X X
ACTIVITIES TO OUTPUTS :
PROGRESS/ACHIEVEMENT OF OUTPUTS % X X X
CRITICAL ASSUMPTIONS LINKING OUTPUTS i . X X
TO PROJECT OBJECTIVE g
PROGRESS/ACHIEVEMENT OF PROJECT " X X
(IMMEDIATE) OBJUECTIVE g
CRITICAL ASSUMPTIONS LINKING PROJECT
OBJECTIVE TO DEVELOPMENT OBJECTIVE OR PROBLEM X
X



MONITORING/EVALUATION SCHEDULE  (FOR PROJECTS OVER $400,000)

Annex <.

: N
ACTIVITY REQUIRED START OF i "END O
BY PROJECT T YEAR YEAR 2 YEAR 3 YEAR 4
#‘ I A F'y ) o> > @ o> o=
MONITORING e CONTINUQUS=========mmmmmsnmzacann 2 .,..
TECHNICAL REPORT UNIDO messescocpeimeonoe- AS AGREED WITH UNIDO==--=mmeccmcacancax |
PROJECT PERFORMANCE . e ° ® ®
EVALUATION REPORT - PPER UNDP/UNIDO !
(INPUT TO TPR) :
"~ TRIPARTITE REVIEW UNDP : ° ° ° °
TERMINAL REPORT UNDP °
UNIDO g
TRIPARTITE
IN-DEPTH EVALUATION UNDP  |eeeeeemeeecccmmccereeeee AS NEEDED ==========cooooooomcmcmooaan >

®AT LEAST ONGE FOR PROJECTS OVER $1,000,000; MANDATORY IF PROJECT
BUDGET REVISION EXCEEDS $1100,000.
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CHAPTER 1.What {s the Integrated Development Prograsme(Master Plan)for the
chemical industry?

1.Ia the {ndustrialization process the =main question for the politicians,
decision s=makers and industrial managers,is the future structure of the
industry.The demand for {ndustrially produced goods 1is growing steadily
sccordingly to the general increase of the GNP,iacome distridution,trends and
fashions and patterus developed in other more industrislized countries etc.The
natural trend is to duild the natiosal industry to cover the market desmand and
this {ssue does not §cpcnd very such on the ecoucmical systes prevailiag in
the country.

2.In wmany developing countries the chemfcal industry is coasiructed as a
result of import substitution policy. The thin layer of industrialization 1is
covering the market of pbarasceuticals,detergents aand soaps,paints and
varnishes,dyes and inks,plastic appliances,ruddber tyres and technical goods.On
the other hand in countries where raw materials are availabdle,mineral
extraction and crude oil processing {s developing to cover the local demand
and for export.

3.The initial rates of that parachesical industry developmeant 2ay reach 82-132

. per year due to low capital cost of such projects,high value added of the

operation,and easy access to the uasophisticated technology.At this stage
bsckward iategration of the chesical industry 4is extrealy lov and their
operations have character of aixing,formulating and packing.That is creating
strong pressure on the iamportation of the inputs for the processing
fadustry.Also final goods for the resale are imported by the industrialists to
cover the vhole ringe of the deaand.

§.Yoreign 4{investors are also éirticipating villiagly ia that stage of
fadustrial structure development.for thea,nev mackets are created,and bulk
chemical products from their factories are the 4iaputs for the host count:ry
iadustry.

S.The dilemma for the decision makers {s obvious: ei<ier curtail laports and
keep idle or not fully use already existing aational factories capacities,or
to allow {aport of inputs free at the ccedic conditions.




HAnnex v

G

Because the very limited oumber of countries have large scale revenues from
exports,the oauly solution to keep the imports on a resousdle for au ecouomy
level,is the imposition of import licences or other regulatory actioas of the
Governments.These regulations froa tcthe economical ©point of viev are
{nefficient and statistically distriduted over the branches,vithout specific
priority,eves 1f suchk was stated at the policy formulatiou stage.Natural
reaction is to blime for the investment decisions and rzequest for developseat
of production of imported I1anputs.After nev projects are implemented the
situation is repeated at a higher level of value of fmported rav saterisls and
industrial inputs.Ouly when structure becane rich and a lot of internal
ioterlinkages vere built to cthe gwational nunstural resources ecounomical
situation and balance of payuents may be iaproved.

-3-

6.But construction of the moderm structure of the {ndustry requires
technological kuow— bhow,licences,machivery snd equipmest which at the poor
industrial structure caannot be produced i{oside the country.That {s creating
the zew {odebtness and permaneant dependence oun spare perts,asintensuce sad
techmology as vell as product quality development to meet the requirenents ef
foreiga importers.Therefore investment decisfons and project fmplemgntstiam
are calling for coordinsted and a well prepared plan.

7.Very often the master plan is interpreted as contradictory to the market
economy principles.ivoidisg the examples of the developed wmarket econoay
countries or multinational coapanies vhich are preparing that kind of planning
documentation,one can suggest to follow the reasoning of siaple logic of
gecessary actioas.What is to be prepared?The sacket study.ls the market study
typical for any type of economical system? Of coucse yes;the ounly differences
are the pattern functions,vhich in plancced ecoucaies asy be established as
directive targets and in typical asrkst ecooomies as trend analysis results
sad restructuralization derivatives.Next che technological aetwork should de
built linking tbe rav saterials svailsble asd products requested {n the market
study.Is the technological netvork of the cheaical industry dependent on
econony type?It looks like that it depends only oa process availability and on
the cheaistry of the transformations which are fully iandependest of the
economical systeas.This setvork forms s sodel of the {aduscry.

The last step {n the project priority selection,is cthe analysis of the
econometric optimisatios amodel.This wsodel s also {ndependent of the economy
type.0f course the targets of optimum solution may be different.One prefers
the social benefit,the other will prefere tbe profit after taxes as the goal

function.

Rk
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Sc=e decision aakers wmay prefer the balance of paysent as optimfzed
parameter,soae others overall sales value.But methodology s alloving
simulation of auy vari{able or paraseter change,to look into iaternal rules of
network development.As & result of the 3aster plan preparation,in the plaaned
econony the i{nvestment allocations will bde decided,and in w=market ecooomy the
economical 1nntru-§nta like taxes,duties,subdbsidies,credit facilities and
conditions will bde issued Dby the governing bdodies,to aotivate requested
developeent direction.

8.The chemical indutty.by. its nsture,is extrealey interlinked by inputs and
outputs.fhe‘ natural resources,agricultural or aineral origin,are processed in
long chains of technological 1lines crosslinked between theaselves.Pinal
consumer goods origioating from the chemical industry are s small sbare of the
total output eof the chemical processing industry and at the developed
structure of that industry cousumers sarket production, does not coantribute to
more than 252 of the total turnover of the chemical industry.

9.The iavestaseat unit cost and total investaent expenditures are groving vhen
the process 1is unearer to the rav saterial than to the market.On the other
hand,to aake the production competitive to the imported supply,as a rule
higher capscities are required when processiang the agricultural and aigeral
resources than vhen sarket goods are produced.Therefore the chemical industry
may be presented as a large scale network with very differentiated capital
costs,energy cousumption,sanpovor requiresents and pollution potestial of each
element of the techoological chains.

10.To generate such a netvork in an analytical wvay and to attach to each uait
psrameters of the production and investment cost,is not a very difficult task
but {t requires a very lsrge data back availibility which is carely at the
disposal of the governuents of  developing rountries and their {adustrial
develupment organizations.Noraally this {ianforazation is to bde supplied Dy
specislized consulting coapanies, or UNIDO {tgelf. 3y usiang these daca and
baving the wmarket data on actusl consusption and scieatificsally prepared
forecasts of future desand,vell correlated with the pattern of coasuaptios and
the general wmacroeconomical parameters such as a ostional econoay growth
rate,one can prepare the target situation of the given country structure of
the chemicsl industry,taking 1iato consideration the specific rav saterials

s‘tuation of a given economy.
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11.But this oetwvork description does still not represent the plaa or
developeent programme,bovever {t is well integrated betveen the umarket deaand
and crav 3aterials availidility.To discribute the available resources such as
capital,sanpover,energy,eaviroment protectios,amoug the asetwork elesests in
the time at the particular goal fuoction performance(like saximun added value
or profit,or ainimum imsports costs),special procedure of project pricrity
selection are required.And only vhen scieatific methodology of structure
optisum development in a Backvard Iantegrated Programming 1is iatroduced

) * to the project priority selection and specific
parameters of economical policies are evaluated,than the saster plan of the
chemical iandustry developsent is crested.

-s-

12.The descrided procedure may be applied not secesarily to the whole cheaical
industry.Moreover,to do that exercise for the vhole chemicsl induetry would be
difficult and very often aa unnecessary task.Very oftean decision makers are
focusing their interest on a specific dranch of the chemical industry,vhich in
the obvious way {s calling for the developmeat.The reasons for such selective
approach say be aumerous,ss specific cav smaterials situation of the couatry ,
sose strategical coucepts and policies,to sestion ouly the sost frequeat ones.
Therefore the branch 3aster plans for the pharmaceutical, dyes,pesticides,
soaps and detergents etc.are also and preferably exzecuted,using the described
approach. )

13.The plaaning horizon for the preparation of the s=master plan should de
selected depending on the iatention of the decision aaker.The following types
of the planaing activities can be covered dy this methodology:
-restructuralization programme of the existiang industry( to answver the
question vhich units should be closed,vhich requests the modernization and
scale enlargseat,and vhich new technologicsl elemeats are secessary to azke
the structure more resistant to external perturbations)..

-short and mediunm tera plans of the developmet of the chemical induscry(2-5
years,shoving {f tke prepared decisions on the investmeat programme
isplenentation are ressonsdly ansvering the strategic goals of the chemical
{odustry.)

-long tera devilopuent prograndes :(10-15 years,shoving the preferable
direction of growth {a the specific techoological areas and {ondicating on
vhich chain research and engineering effort should be coaceatrated oa.)
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14.Uccertainties and risks are incorporated i{n each wmaster plaa as {a any
other forecasting performance.However,in the wumethodology aome safety valves
are incorporated to iandicate limits of risks and to show the reserve
é>lutions.The most important uncertaiaties are:the rawv material and product
future pricec,expected Iinvestment cost and foreign trade component of the

asster plan.

15.The network analysis i{s giving the opportunity to investigate not only ths
one gselected price,but the chain of dependent prices(price of polywers depends
very much on crude oil prices etc).Experiments are showing that change of rav
saterial price in the 1long tera are influencing all the prices along the
technological chaia and du; bave impact on iovestment costs.Therefore,
solutions are to a large extent resistant to rav satarial price fluctustion.

16.The investmeat costs used in the model are taken from available resources
at the same level of credibility,therefore the same impact of error may be
expected on the all elements and their optional selection.

17.The national market study is nuch sore easy to be srepared due to the
sasller aumber of potential scenarios.The dominating difficulcty s the
determination of the export component of the plan.Here the international
situation of the given dranch of the chealcal industry 4{n *%e region and
continent, and sometimes the vworld overviev should bde prepared.Evea the
studies are carried out,the risk still {s high because it is not known what
decisions will bde taken by other operators and decision wmakers.Therefore for
developing countries in specific cases the regional branch master plans for
selected dranches of the chemicsl industry are advisadle eg.plastics
production,bulk pharmaceuticals production,additives and catalyst production
etc.to avoid unnecessary Jduplication and wvaste of husan resources.
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CHAPTER 1l1. Vhy to Prepare & Master Plan?

18.After reaching <certain 1level of technical capability —respousible
organizatioas in developing couatries are locking for the umethodology of
optimization of their development programmes.At some level of sophistication
‘of industrial structure in the chemical industry,it is w=sore iaportasnt to
{nvestigate all optiocaus of future needs and their correlation with production
‘potential,than to develop and implement “any attractive” programme in a given
industrial branch.The internationalization and global character of wmany
chemical branches of industries,like crude oil processing,petrochemistry,and
even pharmaceutical bulk procuctica,is one of the main reasons wvhy the concept
of preparastion of the optimal master plass is quickly spreading out over many
groups of decieion sakers 1in developing countries.An integrated development
progzamme is & powerful tool in the hands of the decisicn makers on project
prioxity selection.

19.The task of master plan prepsration ,vhich is s kind of intermediate 1level
of economical analysis,is to answer following questions:

~what are tha market optiocns:internal and exteruval for the vhole production
profile of the chemical industry(not for one product)?

-which production stiucture may assure the consumption priorities?

-wvhat is overall <efficiency of an 1ipodustrial ©draasch ia waicro~-and
macroeconoaical terms?

~which industrial structure smsay isprove the macroeconomical variables of the
asational econoamy?

={s the flov of rav msterials available? .

-sre the energy,manpover and capital resources adequate for development of a
given industrial structure?

-which tise distribuction of capital spendings {is _the sost suitadble for
developuent efficiency and vhich order of {nvestment is preferabdle?

~vhich 4ndividual projects should bde considered for feasibility studies
preparation?

20.The selection of the project priority,is a result of the decision nsking
process 1{n which two levels of economical parameters are considered(Pig. 2).
The ascrolevel evaluates variables for a developament process sad 1is ¢cryisg to
formulate economical parameters for industrialization processes (taxes,duties,
credit facilities,rates of exchange,rates of {nterest etc.)The aicrolevel 1is
trying to correlate these parameters to {ndividual potential project outputs
and select the “priority” projects froas the portfolio.

ff\
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21.Very fev coapanies and governsental planning organizations bhave large
project portfolios in the stage of prefessidility,or feasidility studies.Very
few can afford the preparation of numerous feasibility studies in s short
period of time and at random selection.Therefore,scmetises they are choosing
the first iamplementable project(from the asrket and econoamical feasidbilicy
point of view).In a case “vhen the industrial structure is very rich,this
concept =nay serve its purpose,because in fact only innovations are looking for
8 place in the investment portfolio,and sew products are trying to appeal to
the consumers vision. .

But when an {industrial structure is very poor,vhat is the case of the
developing countries,whea wmacrolveel can not define parameters vwvhich are
coapatibile with all policy goals, then decision maker is trying to repeat the
policies of others,originating from very different economical eaviroment.At
the same time,thin project protfolios may not give the proper answer on
project priorities ac agalast the established strategic goals 1like food
praduction,housing and accommodation,specialized exports etc.

Many developiang countries,an’ sthers as well,are in that position.

22.This creates the needs for some intermediate economical type of analysis in
the decision naking process,alloving correlation of the strategic goals froam
sacrolevel with project priority ‘selection on the microeconomnical level.The
asster plan of the development of the cheaical industry {s the answer to such
internediate level economical analysis.

CHAPTER III.Why and When to Seek the UNIDO Assistance?

23.0NIDO,acting &8s a large scale international coansulting bdody,has a
priviledged position on the following aspects of master plan prepsration:

=it has at its disposal,large quantities of data collected froa previous
projects concerned with sisilar technologies or investzent concepts;

-{t bas at ivs disposal an {aternational group of high quality experts which
actiasg under the supervision snd on the dasis of neutral imstruction.In cthis
case consultants 40 0ot represent any foreign interests and are serviag the
purpose of the project;

=the overhead costs of ONIDO are sany times lowver than that of any cocsulting

or engineering company;
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-the unified sethodology applied allovs the assurance of a high standard of
services,and at the same time takes into account the specific situation of the

ostioval ecounoay;
=training of the national staff at wvorksbops and seminars and ian the"learning

by doing exercises”i{s leaving 1in their bhands the final decisions on the
praojects pricrity selection,wvhich assures the souvereignity of the decision-
uaking process;

-coaputerisaticn of the methodology makes its appli:atioun easy and flexibdble;
~gelected hardware and software gives the pouibiuty of revisions of the
plans and updating of the data banks;

-g strong link to the further project feasidility evaluation of UNIDO

aethodology is being kept.

26 .UNIDO {s ready to meet the requests of governmencal bodies,parastatal
organizations and companies iaterested in the aspplication of saster plan
preparatior methodology.When starting to prepsre long term plans or prepa. .ag
the decisions on backward integration of an existing industry or i{ts
restructuralization,responsible managers may contact UNIDO for a project
forsulation mission.

25.Financial resources for the master plan preparation are of the sames origin
as in all techuical assistance UNIDO programmes:

=country prograamase funds;

-trust fuods of couutries and organizations;

=bilateral dounor funds;

~joiat UNIDO-Country Programmes;

CHAPTER IV.Who can Benefit?

26.Recipients of UNIDO technical assistance first of all are the weesber
countries ovut also could be other developiag couatries.The most efficient
sssistance aay be given for the countries which bave already developed to a
certain extent the parachemicsl {adustry and are looking for further backvard
integration and have wany coastiaists on capital spendings,human

Tesources,energy resources and on inodustrisl polluction.
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27 .Minfocries of Planning and Plannig Bodies in the Ministries of Industry,and
parastatsl organizations like Industrial Development Corporations
(Organizations) are the first wvho can bdepefit from {msplementation of the
master plan preparation.Also large-scale companies vith coeplex
structures,like petrochemical integrated coampanies,may use the services to
establish the development programme and select the projecu\ for fessibility
studies.Mediua size companies which are also looking for independence f£from the
foreign suppliers of rav materials and wish to estadblish bulk production of
the poarmaceuticels ,textile additives,dyes and inks,and polymeric resins,may
benefit 1a the project prefeasidbility evaluation dy application of master plan
methodology.In some cases also National Industrial Development Banks may use
UNIDO services for the evaluation of project portfolios proposed by the
investors to select the order of project implementation in certain bdranches of
the cheaical induistries. '
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CHAPTER V.TERMS OF REFERENCE FOR MASTER PLAN PREPARATION .

1.Interactive economic decision saking model.
The =model {s bduilt as & multi-element system of technological units and
the flow of finputs (raw msaterials like minerals or agricultural products) is
éonve:ted into outputs (consumer goods or final industrial inputs). Each
gechnological voit, vhich beloags to the conversiou chain, coatributes to the
systen with sose part of added value or profit, using rav materials, energy,
ladbour and capital. The wmono~ and wmulti ' criteria optimization of the
estadlished production goal functious ensbles simulation of sectoral
development and analysis of the best choice options. Mometary, as well as
physical measures, are used. An applied model is slso ensses iu establishment
of macroeconoaical parameters, like shadov prices for intermediate products
and maximuz investment costs allowed to be spent at on certain level of
econocnic efficlency of the anetwork.
The practical application of the model requires computerisation of the
systen and the following operational modules should bde implemented:
1)uodule of data base operstion
2)uodule of data processing(network construction and balance of
flows)
3)module of linear programming optimization-simulation procedures.
4)module of pust optimal analysis

2.Data and messures.

In order to construct a model and the respective modules, the means of
identifying oot ounly the varisbles and parameters of the model, but also {ts
coustraints and objective function, should be established.

Three distinct types of values have beea choosen to characterize a
specific technological process or group of processes:natural resource
requiresents,technological parameters and secondary (integrated) parameters.

The first group reflects the requirements of a process for natural resources
such as vater, esergy, land, materials aod smaspower, the availibilicy of which
determiaes whether a given process s fessidle {n a particular eavirounseat.
fhese factors have an 1isportant effect ou the economic efficiency of the

process.
Resource requirements reflect two distinct phases of industrial

activity, nagely the construction (or project {aplemeatation phase), and

normal operation.
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Included {n the second group of values, are the cechnological

paraseters. These cover the total consumption of raw materials,the level of
output of final products, production capacities and the kinetic and
thermodyunamic parametars of the production process.
The third group of values are the secondary or integral parameters of the
process, vhich can only de determined by combinstion and transformation of
the data from the previous two groups of parameters. These are coefficients
and the consumption figures of wmaterial and energy per unft output, the
productivity of labour, investment {ncrements aad equations and efficieancy of
the process. Their linkagén to the economic feasibility evaluation parameters
are very straight, and the process of selection of the project priorities is
carried out mostly using these integral parameters. The list of wvariadbles and
paraneters used in the problem solving process is given at Annex 1.

-12 -

3.General Model of the Technological Network.(Production Distribution Ares-PDA)
Ve refer to the chemicel industry as being divided into a oumber of
subsectors each dealing with a group of closely technologically related
chemical products. These subsectors are called Production Distridution Aress
(PDA), because they basically coaprise a setwork of production processes and
principles of distribution flow to different markets. The PDAs are 1linked to
each other and also to other industrial sectors through the market (buying and
sellling process). PDAs are also supposed to process imputs to certain
profile of outputs, as required by the demsand-supply balance using specific
technological ptocesoin; units called Network Elements.
Therefore, a general model of a PDA aust take into account the following

functions:

-the procesring and flow of inputs within the PDA;

-the flow of outputs and inputs of PDA, lianking it to other PDAs and to
other cheaicsl industry subsectors or to other subsectors and sectors
of natiooal and foreign ecohomies;

-the flow of other intensive and extensive means, necessary to process
inputs into outputs such as capital, other resources like energy, 3
maopover etc.

The wmodel of the network module {3 given 1o 1its basic form, so that its
structure 34y be more easily usderstood. BHowever, the complexity of the full
computer implementation should not be underestimated.
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Pirscly the external 1links of the PDA should bde defined. The basic equation
descridbing the flov of any product froa and to a PDA is described by a siaple
balance equation(rig.3):

74" 7428 - yyBP + y4©3 - yy©P €7
where:
y4*® - sales (warket deaand) of chemfcal product™j”
yij - purchases (desand of a PDA) of chemical product “j°
yJC‘ coordinated supply (sales) of chemical product “3°
74°P = coordinated purchases (by a PDA) of chemical product “§°
At s first glimpse, coordinsted sales and purchases are not differeat from the
marketed products. This coucept of coordinated trade was introduced to wmake
definite linkages between the PDAs,when larger setworks should be built after
preliminary snslysis of the smaller ones.This makes it possible, in the
operationazl sense to achieve somze form of iater-PDA ceoordimation without
giving open insight into the selection of the projects ic sspsrated PDAs.Thie
is {mportant when methodology is applied in the competitive market and results

of rups are confidential.

Resouzces other than basic chemical products (rav saterisls) vhick ere
required for the functioning of the PDAs, are denoted by "¢ and include other
fodustrial materials, capital expenditures, wvater, energy, & maanpover ueede’
etc.

All data included in & PDA sodel allovw the formulation of performance
requirements of s PDA on the basis of a strategy or policy adopted during the
simulation run. However initially no parameter in the PDA model has a primary
doainating role; sll are equal for further evaluation procedures.

At this stage, it {s now possidble to look at the fors of the
production/distridution network frow the interior. The PDA network (model) is
formed by two types of elements:
-process elements,vhich represent the chemical processing procedure;
-balance nodes,vhich represent the total flow of any cheaical product.
°3° denotes the set of indices describingthe chemfcal processes taking place
1n the PDA under consideration.The way 1in which the network is cosstructed
ensures that all the conditions related tothe 1inks to and from the
eaviroomest are taken iato sccount, regardless of the puanber of elements and
balance nodes.
Let us consider a process element (one technological uzit) PEy (k€ J).(Pig. 4)

.
1o,
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The variables used to describe the process elesents asy de defined as follows:
2y = production level of PEy
ry = production capacity of PEy
a4x 2y - quantity of chemfcal preduct “3~ consumed by PE,
by zx — quantity of chemfcal "3 produced by PEy
qg(2y )~ consumption of necsssary iantensive resources
Por esch baelance node, the following balance equationcan de written:
y3m 2yt < xy”
Yor each chemical product “3° where:
y§ — total output of “3°

from PDA - -
xj*— total production of "§° xj* ':E:ij zy 1€3
inside PDA
x4~ total cousumption of °j" x4 'Z‘jk n JEJ
izstde PDA

The network is constructed from process elements and balance nodes in a way
vhich reflects all the technological interconnections present in the
system,and all process elements are linked together by balance nodes.
Substitution and combination of the balance equations lead to network
description equation:

Y3 - yAP 4+ yS8 = yCP = (3-A) 1 2
Vhere: .
B,A - satrix of coosuaption coefficients of chemical product

"3" 1n k" processes of"Z"capscity.
This type of model allows the inclusion of all alternative techmologies in the
setvork lesding to the same finsl product, recycling of by-products, coupled
production of a given anunber of cheaicals {n one plant etc.
This =model provides us with the bdasis for formulating the decisios-making
probleas concerned with the efficlent alternative structures of PDA and
project priority selection.

S.0ptinization model and sisulation procedure.

It should be emphasized that the problem of choosing the nmost
appropriate {ndustriasl structure, given the availibility of techasologies,
resources and product desanducts, from the sathesatical point of view, cansot
be formulated as a linear single-criterion problem, mathematically speakicg.
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rirst of all, performsnce variables and criteria for large-scale systems aay
be measured in wsonetary terms but very often it {s necessary to use physical
uyoits or other mon—-addition ameasures.Therefore the optimization prodlea for
getwvork evalusti~a, has to be defined in the form of & sulti-objective
optimization probles.The next complication is the noan-linearity of some
veriables describing the network performance. The most nson~linear parameter
{s the investment increment (unit investmeat cost). Therefore ainimization of
the production cost, vhich iancludes operation cost, deprecistion and other
c;pitl.l ¢ost compouents, should bde nade using vthe non-linear optimization
slgorythms. The search for an optimum solution i such systeas depeads to
large extent on the concepts of feasibility of the decision-msker, bdut an
overall optimus could only de achieved in the case vhere the problea epigraph
{s concave,not couvex. In the case of uop-linear solutions {ncluding
operational and capital costs for large- scale technological setworks it is
difficult to prove that an epigraph is not couvex, and therefore & theoretical
doubt arises coucerning the overall optimum solution selection. -

These counstraints in probles formulation impose difficulties in mathematical
treatsent, and this may disasdvantge limits the decision-maker's participation
fn the process of project priority selection. Therefore to sake it
operational for aay size of technological network, and coutrollable during the
sisulation-decomposition procedure of the problem,it is necessary to iatroduce
some simplification without changing accuracy of the solution. A 1large scale
gon—linear systen can bde decomposed in such a vuy that each aspect of system
pecformance may be evaluated separately. This leads to an bheuristic approach
using & paradetrisstiou study via & linear programming approach, by exclusios
of the capital cost from the overall cost evaluation. The capital investment
cost and its derivatives will be used as & criterion or coostraint.A
cosparison of the approaches has been investigated in practical cases aand this
has shown that sarginsl differecce in accuracy of solutions is not higher than
2%-32. Therefore.a feasible deccaposition of the probdlep leads to aa optimus
solution with such a range of error which {s still lover than the accuracy of
dits used in vetvork definition and description.But simplificatios of problea
formulatiom asakes the solution search & wmulti-step exercise. In the
p;rticular case of cthe optimization of the 1ndustrisl structure, the
gono-criteria approsch {s transformed {nto & sulti- criteria problems by
investigation of the relevant states of the model {n the criteria space.
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Each state of the model represents a particular subset of availabdble
technologies, together with a particular level of technology utilization. We
are icterested in those states vwhich belong to the so-called Pareto~optismal
set in criteria space. The councept of a Pareto optiasl set 1s illustrated 1in
Pig.5.This figure shows the set of states (combinations of structure of
network elements) which can bde attained under the conditions ;nd constraints
specified ia the model.It should be noted that these states are specified here
in terms of criteria Q) and Q) which could be profits (social denefif or other
form of efficlency parameter Q;~*max) and iavestment costs (Qy~-min),
respectively, in classical aiaimar probleas. The Pareto optimal set comprises
those attainable states for which an iaprovesent in the value of one of the
criteria automatically leads to the deterioration ia the value of the other.
This set therefore crepresents in a sense the best feasidble compromise
soultion, and the quest for a satisfactory concordance between technologies
and resources becomes an analysis of bdi- or tri-parameter relations. 7The
search for the optimus compromises, in multi-criterion cases may also be
algortythmised and computerised.

The resulting linear programming (LP) problea established for analysis of a
technological network may be presented, as follows:

saxiaize eIz

with relation to Ax=d

and O)I)I)u '

vhere e,x,1,u,b 28 and

din A=(a,a) vhen n)-.

For our purposes the symbols are denoted ss:
x-denotes variadles of chemical product flows and production outputs,
c—denotes evaluation in terms of output and iaputs(prices and costs),
A-denotes full bslance of resources,
b—denotes the constraint on resources,
1,u,~denotes upper aod lover levels of the supply~demand systea defined in the
development scenario.
The 2ain criteris inserted i1n the model cousider the possible interchange of
roles froam constraint to & objective.They say be acalysed as physical wmeasurss
or in monetary evalustion terms as extensive parameters (the total cossuamption

of network):
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-energy
-manpover
-iavestaent coat
-rav materials consumption
-enviroment protecticn and pollution coutrol(impacts or costs)

. ~sales
-gocial benefit
.  =profit etc.

In the case vhere the decision-saker wishes to yno' hov much output he may
expect from 1limited 1inputs, which can be allocated,then the sost common
perforsance measure is the ratio analysis. The extensive parameters uay be
transformed into inteasive type ratios of :

Efficiency/investment cost;

Efficiency/evergy consumption;

Efficiency/labour cost, etec.
Ratios are also equivalent in reverse relations, froa the sathematical point
of viev, and they may bde inserted as objectives in the optimization run.
Ratio perforsance messures =nsy also be used as a2 basis for the comparision of
various structures selected from the setwork, ss well as to coapare differeat
PDA.
It 1is thus easy to understand how the simulation rum procedure vill lead the
decision-ssker to understand the properties of the technological coaplex
osetvork perforsance and opticns for possible solutions at given coustraints or
opportunities.

6.Simulation of the development process.
The sost important feature of the Integrated Development Programmiang is

the participation of the decision maker in the programme formulation. Ia
other “classical planning”™ exercises, programmes are prepared by consultaats
or experts and subaitted for approval or rejection.la our case decision maker
creativly participates d{n -the structure definition and optimization of
t;sourcc-bcncfits relation selection.

What can the decision saker expect from this s=methodology? As already stated,
the approach to -the decision prodles should be {nteractive, vhich seans that
the decision maker is able to experiment directly with the wodel, learn fros
the results,and tailor his expectatioans and solutions accordingly.

.-
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In terms of overasll Jdevelopeent strategy,the decision maker may expect
to obtain results relatiag to systesm design {f the whole intersctive process
is well emdedded 1in the msnagement system respousible for the development of
the industry.

¥hat are decision saking options during the simulation procedurse?

A decision maker bas to decide on the composition of the PDA network.The smaia
feature of the getwork 1is that it contains s finite repertoire of
possidilities, described in terms of parameters, techmologies. The decisicao-
saker csn experiment with various combisations of technologies within the
finite repertoire of possidilities. The options of decision-maker include the
consideration of ecritical resources, technology and asuxiliary constraints.
These three categories are not specified formally in the model but are defined
by the decision ansker during the formulation of the decision probdles.
Critical resources are those which are seen by the decision maker as being
particulary scarce or difficult to obtaia. In practice, the set of critical
resources is also the set of criteria in the optimization model, since the
optimal solution is to bde found with respect to all criticsl resources.
Technological counstraints are easily identified and are related to (factors
such as vwhether a resource is treated as critical or not, vhich depeads on the
formulation of the dec{sion prodlea. In fact, a resource can be moved from
one category to the other by the decision-saker and this makes the analysis
such sore flexible in relation to the real situstion.

All the constraints are taken to be criteria i{n the phased 1linear programing
solutions. Thus, sonotonic (structurslly defined) results may be obtained for
each coustraint separately (vithin the range of 1its activity), assuaing all
other constraints are stabilized at soae level. The counsequence of such a
possibility of unrestricted (or”limited”restricted) 1level of Tresource
availidility, {s aninvestigation and optimization of the sodel of a PDA to
saxisum earnings (profits or other benefits). Results produced represent ones
the best possible outcome for the full range of technological rejertoires at
certain levels of constraints.

The next probles will de to compare the set of different uncoustrained and
constrained solutions within the range of criteriz.A decision-maker vho wishes
to make an assessment of 2 PDA performasce will cturn automatically to its
ioput- output relations. The most common performance aeasure i{s the ratio nf

some inputs to ouputs.
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A oumber of such performasce ratios may de forsulated using differeat critical
resources, providiag the decision usker vith a range of information on the
istensive properties of the model structure.Pecformance messures say be also
used as a basis for comparision of various structures wvithin the repertiore of

-1’--

a given PDA or between differeant PDAs.

This leads to the possidility of formulating the decision probdlem as a uainimax
prr;blel based oun performance ratios or their fuunctions of extensive
parameters. The developaent of performance ratio anzlysis and the utilization
of the Pareto approach in the selection of compromise solutions leads to s
post-optinal analysis. Then seversl comparable solutions are selected from
different coustraint sisulation runs, wvhich should be analyzed froa the poiat
of view of fezsidble structure. The final selection of the “best” in the given
enviroment solution {s therefore & result of search after concordance between
resources and benefits, taking into consideration the physical state of the
technological industry structure, as well as the optional sequence of the
programme realization at given stages of resource svailidilicy.

)
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INDUSTRIAL DEVELOPMENT

RESEARCH 2
DESIGN AND ENGINEERING 2
INVESTMENT IMPLEMENTATION 1

PLANT OPERATION 3

TOTAL CYCLE

Anpex D
(2)

CYCLE

10 YEARS
S YEARS
'S YEARS
15 YEARS

= 35 YEARS
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INVESTMENT PROJECTS TYPOLOGY

NEW IﬂVESTHENT (GREEN GRAS)

QUANTITATIVE OUTPUT INCREASE

ADDITIONS TO THE PRODUCTION PROGRAMME

PRODUCT QUALITY IMPROVEMENT

UP-DATING TECHNOLOGY

- UP-DATING EQUIPMENT

AUTOMATION AND RQBOTIZATION OF THE PROCESS
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PARAMETRIZATION OF ECONOMY ON
DIFFERENT LEVELS OF PLANNING PROCESS

MACRO - LEVEL

INPUT -OUTPUT MATRIX
MVA

EMPLOYMENT

FOREIGN TRADE BALANCE

. ECONOMY STRUCTURE
ETC.

CLUSTER ANALYSIS (PDA)

TECHNOLOGICAL STRUCTURE
INTEGRATED PARAMETERS:
=INVESTMENT

~ENERGY CONSUMPTION
—MENPOWER REQUIREMENTS
=RAW MATERIALS CONSUMPTION
~EXPORT

=IMPORT

AS FUNCTION
* IN TIME

CONSLUSIONS TO
ESTABLISHMENT
OF POLICIES ON:

MICRO - LEVEL

PROJECTS FEASIBILITY
=COSTS

=TIME SCHEDULES
—CAPACITIES

=INTEGRATED FINANCIAL AND
~ECONOMICAL PARAMETERS:
——RETURN ON INVESTMENT
=—NET PRESENT VALUE
=—INTERNAL RATE OF RETURN
—SHADOW PRICES
=—SOCIAL BENEFITS

== = - - <-TAXES
~EXTEMPTIONS
-DUTIES

-RATE OF INTEREST
~RATE OF EXCHANGE

DECISIONS ON
INDIVIDUAL
PROJECT
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T METHODOLOGICAL APPROACH

GOALS
DESIGN OF DEVELOPHENT STRATEGY
A PROGRAMMING OF DEVELOPMENT
CONTROL OF INDUSTRIAL STRUCTURE DEVELOPMENT

8Y

DECISION MAKING PROCESS
OoN DELIMITED AREA OF INDUSTRIAL STRUCTURE (éDA)
INSPIRED BY

DEVELOPMENT THESIS
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WHAT IS INSIDPENSABLE 2

DECISION MAKER
=CAST IN ACTIVE PART OF DRAMA

MODEL
~MAPPING INDUSTRY TO HELP DECISION
“MAKER IN CONVERSION DEVELOPMENT
~THESIS INTO STRATEGY

METHODOLOGY FOR
~IDENTIFICATION(LEARNING STRUCTURE FEATURES'
=GENERATION OF THE ALTERNATIVES
=VERIFICATION OF DEVELOPMENT THESIS
—POINTING AT ACCEPTABLE STRATEGY AND
~CORRESPONDING ECOMOMICAL INSTRUMENTATION
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TOWARDS FORMAL PRESENTATION OF PDA

DEFINITION
-PRODUCTION - DISRIBUTION AREA

COMPONENTS
~CHEMICAL PRODUCTS AND THEIR FLOWS
. ~CHEMICAL INDUSTRIAL TRANSFORMATIONS
~OTHER INPUTS (RESOURCES,SERVICES AND UTILITIES)

PHENOMENA
—CHEMICALS CAN EITHER BE EXTERNAL INPUT OR CAN BE
—PRODUCED THROUGH THE NUHBER OF THE TRANSFORMATIONS
INTERNALLY
—CHEMICALS TRANSFORMATIONS ARE RUN ON CHEMICAL
INSTALLATIONS
—STRUCTURE OF INST.LLATIONS IS VERY DIVERSIFIED
(ONE LINE-ONE PRODUCT OR MULTIPURPOSE BATCH PLANTS)

~ ~CHEMICAL PRODUCTS AND RESCURCES VIA FLOWS CAN BE

' EXCHANGED WITH ENVIROMENT (EXTERNAL LINK ON THE

OUTPUTS) .
—-PRODUCTION STRUCTURE IS CHANGING ALONG
THE OBJECTIVE STRATEGY (NOT ASSUMED OR APPARENT)

TIME STATUS
-DISCRETE.
(TO EMPHASIS STRUCTURAL AND FLOWS CHANGES)




SELECTED TECHNOLOGICAL STRUCTURE

RAW MATERIALS —% TECHNOLOGICAL ELEMENTS

/

FINAL CONSUMER GOODS

ASSESED: E E %

—RAW MATERIALS CONSUMPTION
~ENERGY CONSUMPTION
—MANPOWER REQUIREMENTS
~INVESTMENT COST
~PROFITS,SOCIAL BENEFIT
—ENVIROMENTAL IMPACT ETC

(a¥)

Q Yeuwuy
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BASIC RULES AND ASSUMPTIONS OF PDA MODEL

BIPARTITE GRAPH OF TWO TYPE ELEMENTS: _
-BALANCE NODES REPRESENTING CONSERVATION RULE
OF CHEMICALS FLOW
-PROCESS ELEMENTS REPRESENT CHEMICAL TRANSFORMATION
OF SALABLE CHEMICALS INTO OTHER SALABLE CHEMICALS
(ONE < LINE OR MULTIPURPOSE MODE)

{ INTERACTION WITH ENVIROMENT:(MAY BE SUBJECT TO CONSTRAINTS)
~INPUT/OUTPUT FLOWS OF CHEMICAL PRODUCTS ARE CONNECTED
TO NODES

-FLOWS OF OTHER RESOURCES ARE CONNECTED TO PROCESSES

TRANSITION IN PROCESS ELEMENTS IS DESCRIBED IN THE TERMS OF
TECHNOLOGY =
-YIELD/CONSUMPTION COEFFICIENTS
~CAPACITY AND ITS LEVEL OF UTILIZATION
-RESOURCES CONSUMPTION COEFFICIENTS OR EXTENSIVE VOLUMES -
(INVESTMENT COSTS,ENVIROMENT PROTECTION COST ETC.)

INTERFERENCE OF ENVIROMENT EVALUATION:
-TERMS OF TRADE (PRICES)
~AMOUNT (FLOWS RISKS)

LINEARIZATION OF THE PROBLEM
=TRANSFORMATION OF THE NON-LINEAR COMPONENTS INTO LINEAR
BY TIME OR QUANTITY LIMITS




- 29 -
/-?nnev\ D

(30)

OTHER RESOURCES : ENERGY , MANPOWER
. WATER, STEAM,POLUUTION ETC.

-

PRODUCTION — DISTRIBUTION MARKET* _ALE
AREA OF Yda
CHEMICAL IDUSTRY

( OR CHEMICAL INDUSTRY BRANCH ) MARKET
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PROCESS ELEMENT (PEy )

wlll.

Ajk"l ..... o o
WHERE :

2, - VARIABLE DESCRIBING PRODUCTION LEVEL OF PEj
2%,  ~ PRODUCTION CAPACITY OF PEy

AjkZy — OQUANTITY OF PRODUCT j CONSUMED BY PEy
BijkZk — QUANTITY OF PRODUCT i MADE IN PEy

Ou2Zx - OTHER RESOURCES CONSUMED BY PEy

TOTAL PRODUCTION OF PRODUCT j:

X;* = SIGMA Bk 2Kk AT T
on k

TOTAL TECHNOLOGICAL CONSUMPTION OF PRODUCT j:
Xj' = SIGMA Ajk 2y AT j§ J

on k

BALANCE EQUATIONS OF PDA:

vyex - yim 4, ydm _ yds - (g - A )2
Q = SIGMA Qi 2y
on k
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DEVELOPMENT THESIS

COMPOSITION OF PDA
=INITIAL RAW MATERIALS
=FINAL PRODUCTS VECTOR
=TECHNOLOGICAL FEATURES_ (ADVANCED, STABLE, PRINITIVE
UNIQUE ,MULTIPLE)

LEVEL OF DEMAND FOR PRODUCTION VECTOR
-MARKET STUDY _
~PROJECTIONS OF DEMAND CORRELATED WITH MACROECONIMICAL
PARAMETERS OF COUNTRY DEVELOPMENT
-EXPORT OPPORTUNITIES
~ALLOWED RISK COEFFICIENT( NONHARMFULL ERROR)

GOAL FUNCTION OF THE ANALYSIS
~HMAXIMUM PRODUCTION OUTPUT (SALES)
-MINIMUM INVESTMENT EXPENDITURES
~MINIMUM RAW MATERIALS OR ENERGY CONSUMPTION
~EFFICIENCY OF OPERATION
(MONO— OR MULTI- GOAL IDENTIFICATION)

CONSTRAINTS OF THE DEVELOPMENT
~INVESTMENT EXPENDITURES
—-ENERGY CONSUMPTION
=RAW MATERIALS CONSUMPTION
—HUMAN RESOURCES AND SERVICES
~ENVIROMENT RESTRICTIONS

STRUCTURAL PREFERENCES
. —SELF-RELIANCE
=OPEN TRADE
~MIXED PREFERENCES AT GIVEN DEMAND VECTOR
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CLASSIFICATION OF THE PARAMETERS AND VARIABLES
IN THE PDA MODEL

EXTERNAL INPUTS TO THE MODEL

—DEMAND OF THE FINAL CONSUMERS 600DS RELATED TO THE
—MACROECONOMICAL PARAMETERS (BASIC AND PROJECTIONS)
-EXPORT - IMPORT DATA
—LOCAL PRODUCTION ENCYCLOPEDIAE
-BASIC RAW MATERIALS AVAILIBILITY

- ~INDUSTRIAL INFRASTRUCTURE IDENTIFICATION

= —TECHNOLOGICAL NETWORK
~CONVERSION FACTORS(CONSUMPTION COEFFICIENTS)
—~OPTIMAL" CAPACITIES OF THE TECHNOLOGICAL UNITS
—TECHNOLOGICAL PROFILES OF PROCESS ELEMENTS

SIMULATION EXPERIMENTS EXTERNAL DATA

GLOBAL RESOURCES AVAILIBILITY (GUESS)
~INVESTMENT CAPITAL

-ENERGY

~MENPOWER

-FOREIGN EXCHANGE

-ENVIROMENT PROTECTI W

SIMULATION 60ALS
-EFFICIENCY
-RATIOS

“* SPECIAL MODEL APPLICATION
NETWORK PRICES ASSESMENT -

SIMULATION RESWLTS
OPTIMAL STRUCTURE OF THE CHEMICAL INDUSTRY
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TRANSFORMATION OF DEVELOPMENT THESIS INTO
DEVEL.OPMENT STRATEGY

. FORMAT OF THE DEVELOPMENT THESIS:

- -GOALS FUNCTION
~PDA STRUCTURE
~CRITERIAL PREFERENCES
-RESOURCES AVAILIBILITY
-TERMS OF TRADE
~TECHNOLOGICAL PREFERENCES ’

SPECIFIC SHAPE OF PDA MODEL

-CRITERIA:
F=s (a,yex yvim ydm yds__ )

-FLOWS INGRAPH:
YeX — yim 4 ydm yds = (g - 4 )2
Q*= Q¢2

-CONSTRAINTS ON:
Q*,2,vex yim ¢

. STRATEGY DEVELOPEMNT

. ~IMPORT SUBSTITUTION STRATEGY
-EXPORT STRATEGY
~PARTICULAR RAW MATERIALS CONSUMPTION STRATEGY
~ENERGY SAVINGS STARTEGY
~ENVIROMENT PROTECTION STRATESY
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First part

Ihe tantative plan of Chinese government for developing tte
high technology specialty gas and efforts for striving to get the
international aid.

This part briefly introduces the background in producing this
project and the support to this project by Chinese government.

vecond part

Chinese government inputs to this project

" Mainly, this part introduces the basic contents of the project,
the Chinese government input budget and the real input from Chinese
government about personnel, train-, constructidn, equipment pur-
chaéing and others.

Third part

UNDP inputs to this project

dainly, this part introduces UNVUP input budget and the real
input from UKUP about experts, training, equipment purchasing etc.

Fourth part

At present, the project actiuvities already completed and the
applications in industries. This part introduces mainly the real
results obtained, including developﬁent of neu products, establi-
shednt of organizations, and those technical development work re-
lating to this project.

Fifth part

Understanding and realizing about the project activities

Based on the realizing in doing the project activities, the
project director will introduce systematically what we must pay
attention about striving the aid canal, set up C.T.a., inviting
experts, making technical invvstigatioh, training abroad, equip-
ment purchasing and those experiences can be used for reference.

finally, summarize the job description about the project director.
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Sixth part 3

A commentary about the dev :lopment of jnternational specialty gas

In this part, the project director will make a summarized des-

cription abnut the nex development industry---specialty gases, which

i{s based onthe impression of studying tour to different developed

1.
2.
3.
4.
Se

6.
7.

8.

countries. this part has 8 aspects:

The system concept of specialty gas

The technical construction of specialty gas

The technicallegislation of specialty gas

The technical features of specialy gas at the present age
A brief introduction about the advanced technologies of
specialty gas in the forward devglopment nowadays

dain pillar : of specialty gases

The fundamental characteristics of specialty gas 1in mana-
gement

Future development of specialty gas
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TABLE I CHINESE PERSUNKisL IN THE PROJECT ()
NO NaME ESEX POSITION AND TITLE RESEARCH FIELD WURKING TIME
1 | Chen Jinming| M Project director | low temp. tech. & full
Vice director of | Gas purify process
BSGRI, Engineer
2 | Liu Jing¥t M tonourable direc-{ Chem. Eng. & gas pre4 partial
tor, senior engi-| paration
. neer
3 | Gao Deiling | Consultant of che} Chemical analysis Partial
mical analysis,
g senior engineer :
4 Guo BingShen| M Consultant of sa-| Chemical en‘ineering Partial
fety protection
rofessor
5 | Aue llungBao | M ice director of | Chemical machinery Partial
BSGRI, senior en-|{ & equipment
Bineer
6 | Chang renglig h Head of Ist reseal Chem, Eng. Full
rch section,
engineer
7" fwwang teiling{ M Head of 2nd rese-{ Chem. analysis Full
‘ arch section,
engineer
8 | Long Jinglin| F liead of 3rd reseal:Standard measurement| Full
rch section, & gas blending
engineer .
9 | Chao changli | M Head of 4th rese-| Chemical equipmets Partial
arch section,
' engineer _
10 | Liu Zilian K Head of Sth rese-| Applied technigues ll
arch section,
engineer
11 | Li Yiliang W Head of 6th rese-{.-Techn!cal informatio| Partial
arch section ns
engineer
12 | Wang lu | Directing engine-| Science management Partial
er of research maf-
nagement office
project secretary
13 | Chen Zifen F | Head of research-{ Analytical chemistry| Full
ing group,
tngineer
14 | Fan Jinwen F | Engineer Apalytical Chemistry| kull
15 | Meng wenzi M | Engineer Chem. Eng. Full
16 Piang Yulin u | ilead of researchi} .Chemical equipments | Full
ing group
Engineer
17 7 Lu chenxin F | Enginecr tas purification | Full
18 | He jinghung F | Head of research- Llow temp. technique ull
ing group
englineer
19 | Hu kathung F | Engineer Urganic chemistry Full
2V | L1 shang M | Head of research4{ FPhysical Chemistry Full
ing group
Engineer
21 | Liu Jingxing | M | Engineer opectrum analysis F'ull
22 | buo Gang d | Engineer Low temp. technique Full
& gas separation
273 1.V wny ] Hradl Af roacnareh AnnYirmatdarn AT rAm . TR
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24] Chang Ke F Lngineer Application of com- Full
mater

25| Wang kuiying| F iead of Inspecti{ “hemical analysis Full
on, kngineer

26| Yan xiaohua | F Enginecer Environmental prote-| Full

ction
27| Jiang chinyu| M Engineer Gas blending Partial
28| Chang ron <4h{:°F Vice section head
en of scientific re| High polymer chem. Partial

search bureau of
chemical Eng. of
Beijing

29} ilnang Dongtap M Lirector of BUP | urganic synthesis Partial
Engineer

30| Wang deyi a Chief engineer off Low temp. technique | Partial
BUP, senior en- | & gas separation
gineer

31| wang tong [ | Head of rescarch+4 gas purification Partial
ing group

32| Guo setishong| F Engineer Biological research | Partial

54| #in kuihua F Chemical engineer Chemical ana lysis | Partie’

35| bLuan huimin | F As:isstant engi-| High purity gas Partial
neer - analysis

36| wang Ning M Technician Instrumental analy- | Partial

sis
37| Sun Gong Technician Applied technology Parttal

[-2

o —rane
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TABLE II DOMESTIC TECHNICAL THAINING CuUsT
TIRE PEitSY TRAINING TRAINIRG TRAING YIBLD REBULTSH CuoT 7]
4N ORGANIZATI} CONTENT (RidB)
ON
1985.9; Vaccum spe-[ Mzssspectr-| It can usa the massspectrome- | 4,000
1986.7| 2 |clalty, e |um analysig ter to analyze the trace im-
pt. of radi purities in hith purity sases
. o, Jinglua
Univ. .
1986.1 Semi-condu-} Spectrum It obtains a preliminary und- | 8,00V
11986.6/ 4 |ctor Inst. | analysis erstanding about theprinciple,
China Acad- construction and analytical
emia Sinca method of AAL
1986.1 Standard ma Standard m| Control the principle and oped 6,000
-1986 . 3 lterial rese-easurement| ration method of blending gas
larch Inst. by gravimetric method. after
China scie- passing the exsmination,they
nce Inst. can undertake the secondary
of ketrolo- standard gas transferring ac-
ey ’ tivities
1986.6 Vept. of CH Chem. Eng.] To h:ve a deep understanding 3,000
b1986.1r 3 lem. Eng. B design about the theory of distilla-
1Jing Inst, tion and aisorption, partici-
of Chenm.te- pate to manufacture high pur-
_ ch. ity Co,
1986.9; Kellai tech] Programmi-| Use the theory to be l:=atned, 3,U0U
-1586.12 2 |training ng make the program of two compo-
center nent mixed gases
1987.9 Valian Phy{ Analyticall Use the knowledge to be learne| 10,000
11987.12 1 |Chem. resed Chemistry |-d, work out the high purity Ar
rrch Inst. synthetic analyzer and Hel on-
China acad line analyzer
tmia sinca
1987.9 Dept. of c¢'#pplicati-| To build a foundation for fur-| 1,00y
-1987.12 1 |mputer, UeToh of compy‘.ther training at abroad
1jing Hor-|er
mal Untiv,
Total| 16 35,000
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Tadle 111  DUNEOLTIC TRAINIRG CULT ABOUT FUREIGN LANGUAGE

! T  J
E | -
TiME - PERGUN  © TRAINING ORGA-! THE TIME OF PAGSING CusT
ENILATIUH t QUALITY EXAMINATIUN (RaB)
1985.3-1986.2 ) Forelgn language 1%86.5 passed Michi-{ 40,U00p
class, gan Univ. of USA Eng-
Bet jing Industy lish test
-rial Institute {
1985.1-1985.12 1 UH English tra} 1986.9 passed Michig-| 9,000

-ning center, an Univ. of USA English
Beijing 2nd fo| test f
~-reign langua-

ge Inst.
1985.9-1986.2 1 UN English tra _ 1986.10 passed | 5,000
-ining center TOEFL examination

Beijing 2nd fo
-reign language

Inst.

1985.9-1986,2 1 English train-| 1986.10 passed TUEFL 5,000
ing class, exanination
Vel jing radio
Inst.

1986.1-1986.8 1 Japanese trai-| 1986.8 passed the fi-| 6,000
ning class, nal examination
Beijing

Total 9 65,000
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TABLE IV CUST OF DIFFEREWT ITE4S OF CAPITAL CUNSTRUCT LON

NAME OF EHGINEERING COGT
Engineering cost
Construction enginecering, among which:
a. civil engineering

b. water supply
c.*'lighting

d. heat and ventilating
Process devices
Communications
Electrical devices

Air conditioning

sliscellaneous

Profit of construction unit

COST
(RuBx104)

i i 225.26

106,25
97.68

1.09

2.75

4.55
72.08
1.38
1V.39

35.16

8.07

Technical equipments of construction unit 9.98

Prospecting

Deszsigning

Uverhead of construct unit
Afforest

Electricity subisidy
Migration

Total

2.0V
5.7
2.6
1.0V
6.70

38.69

300,00 "0

REUARKS
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TABLE V OUTCUNE OF Tdt PROJECT SCIENTIFIC ACTIVITIES

% Cost
NOU. ltems or name of equipments Detatls (R:Bxlu‘

" - - -

“Fractlonal distiller] 10.5
Cooling box

1 Laboratory equipments for electronic |1
% Adsorber
1
13
1

grade high purtity N33

N

!

Double stage fractionl?U uJ
~al distiller
lon temperature adso«

rber '
partial distiller :

- !
3 Laboratory equipment for food grade 4 sets medium pressure 17.v0 |

high purity LUZ adsorber i
1 distilling system

2 laboratory equipments for electronic
grade high purity HC}l

e

Blending equipment for mixed gas of | specilized blending h.5
phosphine and silane - platforn
ventilating device
pipe fiteing for pre- '
cise valve i

S |#anufacture about the sterilizing 3 sets instruments and’:}as ;

analy-zer its related accessor- !
ies

6 (Cylinders for environmental protec- | 5V Al alloy cylinders 7.9

tive gas | with different specifi
‘ -cations 41, 81, 401 i

— — —— . C— Y 0 # S—

7 : Food preserving container 1V food preserving ba-! 5.V
: ' rrel
' 20 food preserving:;
cylinders
total A9.55;
N.B. The cost denotes government input only.
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TABLE VI OQUICUME FUR PURCHASING INSTRUMENTS & EQUIPMENTS

NAME OF EQUIPMERTS TO BE PURCHASED

11.

5 Thermometer

| water analyzer

i Trace water analyzer

Gas chromatography

Gas chromatorygraphy

Ultiasonic chromatography

Gas chromatography

bust particle counter
Alkane gas alarming

Virect reading dew point meter
Gas chromatography

Spectrum column aging box
Trace oxygen analyzer

Gas chromatography

Gas chromatography

Muffle furnace
Urying oven

doving inspection car for specialty gase

total

(i,
COST
TYPE QUANTITY (RuBx10)
-'2700 1 12
1 8
LC-7A 1 9
150G 1 9
SP-L307 4
YU9 -4 1 1.3
HD-1 2 5.6
H-880 1 1.2
57-04 1 2
SCL-01 1 V.26
6484-5 1 2.4
5P-2508 1 2.4
57-U4 3 7.2
SH 1 0.8
vsi-1 2 3.2
A | u.1
EET
1 11

8U.45

<a




TABLE VILI UNDP INPUT FuR INVITING KEXPERTS

CLASS OF EX1 NA&E
perts
1. C.T.A, Willard . Ent
2. C.T.A, Willard L. Ent
3. C.T.A, willard L., Ent
4. C.T.A, | Willard L. Ent
5. Safety &

toxicolo+

gical ex+

pert Willard L.Ent
6. Atomic aﬂ

sorption

spectrum

expert Berceik

NATIUNALT}

UsA

Czekslovak

WURKIRG TIdE

986 16-
1966 7,24

1986,11,17-
. 1986 12,5

1987,8,20-
1987,9,2

1955 468.5 13

1987,12,1-
1987, 12 5

ia 19857892;-

Pnrnrex E
n/Lw)

UNDP INP}
UT (Usb)

4297

4297

8133

3127

5500
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TABLE IX UHUP IdPUT FUR UTJOX TOUR

NAME OF 5TUDY
GRUUPG

1. Project dele-
gation, Vest
ern Germany

- group

2. Project deleg:
ation, USA,
Japan group

f Total

PERLGOUN

5

—— ey G St .

v viee

-y 1

] ’
TIME | PLACES !
i
|

1986.9.114
1986.9.30

France
Allied

Germany
England ;

1987.10.9 | Usa '
-1987.11.11 Japan .

@6 o —

DATE FOR SUBAIT:
TING REPORT ‘

Chinese manuscri
pt 1986.1v

English manuscri
pt 1987.2

Chinese manucri-
English manucrip
1988.5

4

UNDP IN
PUT

(USb)

35,635

40,000

75635
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TABLE X JiuP [NPUT FOR EQULIPABRT PURCHASING

| NARE OF EQUIPMsNTS

CLnSGI PRICE STATE OF PURCHASING AFFAIRS ™|
_ l (Usb)
El. AAS & its accessorles | 1U1434 |Arrived at 1986.6 & already put|
i in operation
i
2. Computer & its access- 8,825 | Arrived at 1987.5 & putin ope-
! ories ration alreauay
i
: 53 §3. Precise accessories 11’980 Purchased well at1987.7
i e !
'§§_ i4. Vapour phase chromato4 47,129 | Purchased order received at
g - i graphy 1987.12
i
o iDe Electronic capture de-: 118,35V; Purchased order at 1988.3
! tector - recelved
| !
; i6. velonized water device 4,19V : Submit the reguirements cf ord-
er at 1988.?
i i
i ]
i
! 1. Physical properties ! 2166 | Arrived at 1986.12
! L] data « handbook of ! ’
| »g toxicology i
. ) -U n v
8 e :
- Be 2. Standard gases 2400 In purchasing
-y .
i a5 |3. Flulds package ! 500 | It will be brought to China by
i 8% ghe computer expert at 1988.
i
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TABLE X1 JUHDP TOTAL INPUT FuR THs PRUJ=CT
ITENS APPRUVED BUUGET IN| REAL OUTPUT ESTIMATED OUTPUT
1987 IN L¢88 N.B.
S L A DN
1. Experts 122,177 28,525 58000 + 35,97
2. Investi-
! gation 75,628 75,678 V)
! 3. Training 97,972 0 150,000 ~52,078
4, EQ“‘-NQ‘
nts 188,473 176,528 26,945 i- 15,049
| 5. Travel 12,009 v ' 12,000 i
6. Unforseen 3,750 v 3,750

——— 1

B
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BEIJING INSTITUTE OF CHEMICAL REAGENTS

Addrqés: Huagong Road East Suburbd,
Bei jing, China

Telephone: 98-3126 .-

Cable: 7091

FOUNDATION :I.n 1958 B}
ORGANIZATION There are 8 departnents. Ultra-clean High Purity Re-

egets, Organic Reagents, High Purity Inorganic Reagents, sgnsitive
Materials, High Purity Inorganic Analysis, Organic Analysiu Envi- ‘
-ronnental Monitoring, and Instrunentation.' !
FIELD AND TASK Fine chemicals and new microeleclronic chemicals are ‘
mainly researched, including following fields: ultra-clean high

‘.purity reagents, photoresists and their necessary chem{ggls, doping. ¥
for optical fibers, printing photoresists and their nocca;:ry cho-fl ti
micals, colour formers for film and photographic paper, chemicals ) i'
.for printed circuit boards, packing materiale for high performance . ;
" liquid chrematograph, analysis of organic and inorganic chemicals, -{
-environmental monitoring, analysis of unknown materials and so on.

:PEADING STAFF There are 80 senior engineers and engineers in the

Institute. ) §

OUTCOME AND TECHNIQUE POPULARIZED AND TRANSFERED - Main outcomes are

listed: 22 kinds of MOS Reagents, 22 kinds of BV-1 Reagents, BN302

and BN303 Nerative UV Photoresists, BP-212 Positive UV Photoresists,

PS Plate’s Chemicals for Printing Industry, Dopings for Optical fi-

bers, Liquid Crystals, analysis and research of Colour Formere for

Colour Industry, Packing Materials for High Performance Liquid Chro-
matograph, Special High Purity Gases (such as Silanes, Boranes,
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|
Phosphoroue'-llydrido and Arsenic Hydride), 115B Brightener for
Plating Tin, During the 6th 5-year plan the Institute was encoura-
god and praised many times by the State Scientific and Technological
Commigsion of China, the Ministry of Chemical Industry, and Beijing
. Municipality. All above outcomes can be transfered.

Honorary Director Wang Min-rui
Diroctor Yu Xiang-dong (concurrontly)
— Lt . : [ .-.-.-la‘.xq M N ! "",V'J:C’-
- Routino Diroctor Sun Jing-yu ! S
oL (Zigea oz e e g . _
o o - fern
i Asaiatant Diroctor Sun Shl-ning <
<+ f: 3 . .
b T : - [
Wang Zi-no
i R ey -~
Ld ‘A
T T L
.. DR .'i.i
f‘*" EBJ'IL 5;5'}‘.5:.-'.';':‘; Y .E'J.A,Ei_’ ;"-‘I.J.t’ni)"..:,(».j __‘:_:_“u_i “-J(n’ii)',"."zi -:j_.j(.-_\j“a"-‘- u"ik‘ Y
:-Bﬂi-,‘_._-:,- ‘Bi:_vl ey (it SUG Dot LT st commeatiia oot "‘11 P
" -edg vraBRese.s ~ el | g sinioe logc oo . .- ,"' ‘no g
A ST 28T .0 it
gogsigeads el g st s w0 - e copine LRiESHM
N : - L Fd - .0
’ ’ "1
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Gav-rarent Inrute  (in xM3)

1. otaif pa’cet Ex'&g.g"i%ﬂre R_sti_nwt ~4 Total
deinmatn
birector 15,770 17,000 10,000 0,000
Secretary 5,00 0,00 0,00 N0
Sexvices
Seyvices ior 50,002 10,000 20,000 50,000
Bx-erts
Training of 190,000 TTec00 2,200 10,770
Langu3ge
(230m/n)
Salaries ior 200 ,N00 200,000 100,000 500,000
Keseoxchers
Sub-iotall 560,000 307,800 +82 500 £J0,000

2. Construction

Setting up & - 6,500,002 6,000,000 1,000,000 7,020,050
nev Building
- uenmtati_.onv.o£4:-eq,200.000,g;._-_-,-mg~300,000‘4 &ng 1004000 - . 400,000 - e

existin~ building

" Sud total 6,700,000 6,300,900 1,100,000 7,400,000

3. byuipment

NVR 1,120,000 14330,000 NN, 0NN 19430,000
44 Others
Costs oi 500,000 250,000 100 , "N 250,200
experimenta
unforeseeaole 150,700 150,770 . 180,000
costs
‘foval G, %13,000 0,187,507 1,612,500 v,87" N0
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Bltra - clean Wish Purity DBeageats W 1 N

Reageats W 1 are special omes for VPery Large Scale [Iategrated Circuits (VLSIC).
Their quality is better tham mermal MNetal Oxide Senicenducter (NOS) Reagents.
They are a wmecessary condition for the research and - preduction of Large Scale
Iategrated Citeuits (ISIC) of 16k and ware tham, especially of VISIC of €4k and
wore than, and are reliabie guarantee to the inprovemeat of quality and the
increase of rate of finished preducts.
Characteristics
Stringent particle comtrel: the particles of 2pn and mere than wet were than 300
per 108 ml

-4
law conteat of impurities: metal ioms at the level of 10 - 10 %

The reageats are finely prepared and pwrified wader uitra - clean coenditien

of 100 grade. They are centained in glass or polyetiglene container. Their @ality is
stable and reliable becamse all preducts are "amalyzed W weans of advanced instraments.

Package is net removed wmtil to be tramsfered inte preduction lime. [t is vwery

inpertant to wash all ceatainers carefully. Handle and operation mmst be in the

altra - clean condition. Nixing the reagents with other low grade omes is foerbiddes.

The reageats are alse suitable to other fields of meden science and techmeolosw

requiring ultra - clean or dust - free conditions.

In 1984 the reagents were successfully investisated and prepared, and passed

through the confirmation of the MNinistry of Chenical - Industry. Now 21 reagents are

produced in Datches and series. lelcome to use them and give gour advices and demands.

LY

Li:t of Reageats W 1

feetic acid “12. ise - Prepynol
Sulfuric acid 13. Ethylene glycel
Mitric acid 14. ficetone
Ngdrochleric acid . 13. Toluene
Nydreflueric acid e, M 16. Yyglene
Phesphoric acid 17. Ethyl acetate
fiydrogen peroxide k4 18. o - Butyl acetate
fomoniun bhydrexide (Ammonia solution) 19. Trichloreethylene
tmoniun fluoride 497, 2. Cyclohexane
Hethano! 21, Butanone

Ethynol abselute

aes - vatem
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3.1
311
3.1.2

3.1.3.

3.1.4
3.1.5
3.1.6
3.2

3.2.1

3.2.2

Awney F
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Sensikilizer for Pesitive Graph Presensitive(PS) Plate
Froperties
@ clear amder viscous liquid, inflammakie, depesited with water, decomposed
with Leat anrd light

Ie alcohol, acetone, ether and ecther soivents : wmiscible

Specification

ITIM SPINNING CoRl COATER CORY
Solids comtent )=147 =157
Viscosity at 3@ C,cls €.0¢8.5 8.0+0.5
Hater content {=1.67 {=1.0%
Type of seasibilizer 1.V 11, v

fdvantage and Osage

fdvantage:

Excellent adhesion

High sensitivity, good photospeed, wide latitude for exposure and development,

ease fo master

Obvious watachrcatism after exposure, good for expesure operation

Wigh resclution: sharp nmet - point of 987, the other 2/ not to be losed

Excellent printing - durability, not less than 190,600 times, maximun 208,008 times

High stability, storage life more than ene wyear belew 20 C

Usage:

Preparation of coat liquid

40m] dye is added intc 1000ml sensidilizer and mixed completely, then it can

be used after 1 or 2 days.

Coat ’

A well - treated plate is treated with 24 H PO again, washed, baked and coated
WETHOD SPIMNING COAT COATER COAl
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METHOL SPINNING CORT CORTER COAT
Ceat liguid (ml) 11 13 - 20
Baking at C 48 - 5 70 - 8@
Baking time (w) g - 10 1-2

After baking the plate is put into a bex and stered below 23 C
2.2.3 Exposure

i expodure time depends on the light peower and the distance .

Light source % Pistance Tine
6008 H Cold Xe-lamp 1.5 6-7n
8068 H Cold Ye-lawp 1.0K 2-2.9n

% ather light sources such as Pulse Xe-lanp, Wish pressure MNg-lamp, High efficiert
fluorescent lamp, efc.

3.2.4 Development
ffter exposure the plate is put inte a bath of developer, brushed slightly

and washed
FOMULAR @ FOMULAK B FOMULAR C
NaOH 4 k[
N P03 269
N3,8i0; 309 408 -39
Water 1000n! 1636n! 1000n}

The fomular B.C are suitahle to seasibilizer I-VU, while the femular A to
sensibilizer 1] and IV,

4, Package
3900 ! in a brown (or white) bettle. enclosed with blu_:k plastic bag outside
4 httle of sensibilizer and one Dbottle of dye in & box

5. Storage and Transporiztion
5.1 storage

store below 25 C, sealed, far away from fire, dry. Avcid ‘ighting.

5.2 Transportation
Infiammable, placed under dry and cool conditien.




Positive Photoresist BP 212

To eeet with LSIC and WSIC , 2 new UV Positive photoresist has been prepared .
Through stringent quality catrol and series function tests its advantages are shown:

Good photospeed
¢ Projection printing and repeat exposure
High resclution
& At level of sub - sicrosetre
# Excellent linewidth control
Clean file )
¢ Even fila thickness without iaterference streat
Steady quality
Excellent adhesion :
% Oxides and eetals
High etch resistant
Wide atitude
# For exposure and d2velopaent

Ease strip
Kigh heat stable
tlp to 140C
f. Properties
There are two types of the photoresist
1TEN w22 BP2127
Viscosity at 30 C, cls 30 ¢+ 1.5 6.0 4 0.3
Specia!l density at 30+ 05C 1.032 - 1.032 1.005 - 1.025
Uater content . (0,31 (=0.51
Solids content 81 . mn
Ispurities of 10 (sl =1
setal ions, pps
Particles Through the filter 27 0.2 us
Flash point pLA %t
Peratecibly Linit 100 100

in environsent, ppa
Lift fils rate 9 1941
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2.3

2.4
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Instrusents for use

Behydration Rake

Te obtain sexisus process reliability, bake all substrates iwsediately prior to

coating at 100 C for 15 sinutes to printing procecs. Soak thea in Surface Treat

fgent  BP212 for 10 - 15 sinutes and bake at 160-200 € for 30 sinutes to

photoetching process .

Coat

Coat in the ultra - clean condition of grade 100. The relative hesidity is not T
sore than 702 for printing process, while not more than 501 for photoetching process.

ITER PRINTING PHOTGETCHING
Spin speed,r.a 2209-2600 5000-5000
Fila thickness 60004200 A 1.0 - 1.3 ua
See the relation between spin speed and file thickness in Figure 1
Soft Bake
ITEN PRINTING PHOTOETCHING
Tesperature, C 80r 90 ¢35 90 - 93
Tise ,a 60 y] 0
¢ without hard bake
Exposure
LIGHT SOURCES DISTANCE PRINTING(T) PROTOETCHING(D)
808 High Pressure 10 ca 20-3s 5-60s Ball
Ball Laep
250§ Aligner 10 ca 7-9s 10-155
2500 Laep 10 ca 7-95¢ 10 - 15 s
Developsent

Photoetching :
Positive Photoresist Developer BP 212 is diluted by deionized water into
fshor 2:3. 2-2.51 (CH) WDH) can also be used, The tesperature -of
developeent is at 23 +1C,
Printing ¢

0.5 - 0,77 NaOH

at e
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Finse

Wash with I3t of deionized waler and blow te dry with clean nitrogen gas.
Hard Rale

7 hard Sate is recossended for all photo levels to optisize procese reliability
in wet etching and saxisize selectivity in dry processing steps. Higher hard
bale tesperatures give even greater resistince ta sebscquest processing steps,
however, sose thersmal distortion of resist isages eay occur. The tesperature

ic 120 -140 L for 30 sinutes .

Etch
Vet etching
Alwsinive : Hater 100 sl
HPO 800 el
Hic 30 ol
w0 10 el
Chromiue : Water 2000 sl 1000 sl
M ) CelNO ) B0 g 200 g
K10 100 ol /
HAc / 350l
Iron oxide : 3 H PO at 70C
b) Water 0l
FeCl 160 g
KCl 500 ol
cl Hl
Si, Si0: 401 WHF &
W1
Si 2 o F ]
W 3
Hater 9-10
Copper : al M Cl
b) M)so
6old and Pltinue : HC1 3
N t
Dry etching




Notes

Avnew. F

@)
Si : F or F and 0
Si0 : F or CF and N
Si N : F or CF -0 -2
Al : F o Bl
Strip

It is soited in ketone and stripped by wltrasonic if the tesperature of Rard
bake below 120 C. It can be stripped by HSO - HO or Positive Photoresist
Stripper BP212 at 50 - 60 C if the teaperatwre of hard bake above 120 C.

It chould act be diluted gemeraly.
If it is dileted , the solution sould be laid for 3 -Sdays and filtered .
It should not be used with negative photoresists at the saee tiese .

Store im dry area below 15 C in closed original containérs away fros light,

heat, sparks, and open fire . Its storage life is not less than ome year.
Avoid comtact with skin and eyes.

Handle with cire and wear protective clothing and gloves.

250 sl in a brown bottle with black plastic bags ostside
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Negative Photoresist BRI {3026/312)

Progerties
% cleir light yellow liguid, ¢ Bit Viscous
In tokueze, xylene and other salvents : readil; salubale
In tetcne and alcohol: deposited inte a3 flurculent =olid
Store belaw 25 C, Aveid lighting .
Use
Licellent achesion
# 0 the surface of sillicon dioxide, polystalline sillicon, sillicon aitride,
aiusinius, chrosiua, iron oxide and copper
Righ etch resistant
® Against acidic and alkalic etchant
Hide atitude
¢ Ir. photoetching operation
Stringent particle con’.ol
¢ Though the filter ot 0.2 ma
Steady quality
Low density of pinhole

It is sainly used for aiddle and large scale integrated circuits .
Instructions for use
Coat
For exasple, a photoresist of 38 cTs is coated at 3000 r.p.s. the fils thickness
will be about 1.1 ua. )
Soft bake
At 86C for 20 einutes
Exposure

It depends on the light power, for exasple, a esposure tise is about 5 seconds
for 738 High Pressure Hg - laep.

Developaent
Shaled for 1 minute in Megative Photoresist Developer BN 303
Rinse

Shaked and washed for 30 seconds in Megative Photoresist Rinser BN 303 . Please
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Hard Bake
At 130 - 140 C for SO minutes
Etch

By gemeral eethod o plasea

Strip

Doiled in concentrated HSD , or by low tesperature plasea, or with Negative
photoresist Stripper B 303

Its solvent is xylene. & vestilation eust be used. The flashing point of xylene
is 16C. So it oust bde far away fros fire and high tesperature.

Storage and Transportation

Its storage life is 2 years wnder correct storage conditions (sealed, below 25 C
ad avoided lighting ). Avoid to eeet with acidic substances. A carbon dioxide
extinquisher should bde used in the case of fire.

Package

00 or 250 a1 ian 2 beom tLottle with two black plastic pags outside and then

in a paper box
fuy user’'s desands will be oet.

Regative Photoresist Developre BN 303
Properties

A clear colourless liguid, volatile

In benzene, chlorofors, oil and other solveats : soluble
In water: insoluble

Specification

Boiling Range 80 - 120 C

fccording to the standard BN 1

Filtered through the filter of 0.2 we

Use

Used for the developeent of MNegative Photoresist BN 303 or the sase type of
photoresists abroad

Instruction for use

A wafer is put into ! or 2 baths of developer, stired (or shaked) for 60 - 90 seconds,
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the sawe type of photoredidts abroad .

Instrueents for wse

A wafer is put into a flask of the stripper, warsed on wmater bath at 80 -9 C
for 10 - 15 ainutes, took owt and washed with deionized water.

Be careful ' it is tezic and corroptive, used in veatilitive window with gqlasses
ad gqloves. Please wash it at omce with a lot of water if it is splashed o
the skin .

Storege : Water - free

Package : 250, 500, or 1000 al in 2 brown bottle

Wegative Photoresist Thinner BN 303
Properties
A clear colourless inflassable liquid, toxic
In alcohol, ether and chlorofors : siscible
In witer : insoluble
Specification
Its saie cosponent is xylae. Its iqnntus seet dti ue rugut stml cf

Use

Used for dilution of MNegative Photoresist BN 303 as well as the sase type

of Photoresists abroad . '

Instrusents for wse

& certain quantity of the thinner is directly added isto the Photoresist

{owing to filtering through the filter of 0.2 us) and stayed over a night, which
can be uwsed . It is operated on & ultra - clean table with ventilatiom .

Fire and high tesperature must be forbidden . .

Please store in a cool and ventilative place .

Package

300 or 1000 a1 in a brown bottie, seeting with the package of Reagent Standard BN 1

pom o Cpnd L e

o ey




AXNEX G

Speciality Gases and Reagent Chemicals

Questionnaire - Answers

Country: BRAZIL

I.

II.

111,

IV,

a) No

b) ¢) The microelectronic industry in Brazil has a market of appr. US$ 270
million plus US$ 15 million of exports. From these US$ 150 million are
imports of assembled and tested components, and US$ 135 million represent
the local production. It is estimate’ that about US$ 300,000 is the market
for electronic grade chemicals imported. About 20% of the local production
invoives the complete cycle (front end, assemblying and testing), and 80%
refers to assemblying and testing (chips imported).

This ma; <et tends to be stabilized. The exaggerated competition betweer.
USA and Jupan in the field of microelectronics has generated an agreement
on semiconductors. In view of this, it is doubtful that other industries
will want to try this market war, except in specific and independent small
functions, where come up strategic aspects.

Yes a) No b) Yes c¢) Yes

Heavy metal industry is well established in Brazil. Tt uses technology
compatible to USA and Japan, and exports and imports normally. Due to this
stage of operation it was possible to consolidate the capital goods industry
to back up the installation of petrochemical poles.

Differently of the iron and steel indur:iry, which is mostly Government-owned,
the metallurgy section, including allays is mostly private. Although small,
it is rapidly growing.

About 22 research groups in universities and other 20 public iesearch
institutes and industries have activities related to its develpment.

Energy sources in Brazil! are oil, hydroelectric, ethanol (from sugar cane)
for engines combustion, charcoal (for use in siderurgy). There is one
nuclear reactor; natural gas is starting to be used; solar energy is
incipient as well as shale-oil and biomass residues.

Oil consumption is of about 1 billion barrels/day from which 60% ic locallv
produced. Ethanol production is about 11 billion litres/year and accounts
for 60 - 70% of the consumption of combustibles in cars. About 807 of all
running cars are moved on ethanol.

Brazil has all types of industrics listed. Date on chemica! industries has
been presented during the meeting.

a) Wheat, apple, and eventually rice and beans and meat.
b) Corn, coffee, sugar, soy benas, orange juice and cventually ric and bheyn o,




VI.

VII.

-VIII.

IX.

In terms of the economics involved, we estimate that the agrarian parti-
cipation ecquals the industrial participation.

Staple crops - corn, rice, soy beans, beans.

Specialty crops - grapes. oranges.
As in the questionnaire.

No. a) No b) No c¢) Financial + Facilities

Having adequately trzined personnel, the lacks reside mainly in distribution
in the country.

The analytical laboratories are provided with the equipment listed. Mass
spectrophotometers, atomic absorption units, thermal conductivity and

NMR's are found in smaller quantities, but in good number.

a) Yes D) Yes c) Yes d) Yes

20/5/1988
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QUESTIONNAIRE FOR ATTENDEES TO UNIDO SYMPOSIUM
ON SPECIALTY GASES AND REAGENT CHEMICALS

16-20 MAY 1983 ; ;S
-——-=::::::;_________az///"‘: “ ‘
INTRODUCTION: V7% 4

This questionnaire has been designed to assist thuse who are preparing the
Symposium to better understand the specialty chemical and specialty gas
industries in your country. Questions are generally directed at the
various facets of these industries as well as the government organizations .
who would normally be involved in regulating these industries or its

employees and management organizations.

Please respond openly to the questions and feel free to add information if
jt is felt the additions will be beneficial to the evaluation.

QUESTIONS:
1. Concerning the electronics industry in your country:

a. Is it a basic manufacturing activity to the level of producing
silicon "chips"? Yes or No.

b. Is its main activity the assembly of finished products or sub-parts
from smaller components? Yes or No

c. Is there a better way to describe the electronics industry in your
country. Yes or No. Explain:

2. 1Is there a well established heavy metal (iron and steel) industry in
your country? Yes or No

a. If present, does the industry tend to specialize in relatively small
volume high quality products? Yes or No
OR:

b. If present, does the industry tend to concentrate on the production
of high volume (non-specialty) products? Yes or No

c. 1f 2, b was answered Yes, does the industry utilize modern basic
oxygen processes in its production? Yes or No

3. Concerning the energy production industry in your country, check the
fuel sources below which are utilized:

0il

Natural Gas

Anthracite Coal

Bituminous Coal

Hydroelectric

Nuclear Reactor
Other

—r——
———
——
m——
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4. If there is a well established chemical industry in your country, check
below the facets of that industry which exist:

Petrochemical

Synthetic Fibers and Plastics

Agrichemical (Ammonia and Fertilizer)

Pulp, Paper and Allied Products
Soap, Detergents, Cleaners. Solvents
Basic Inorganic Chemicals (Acids and Bases)
Basic Inorganic Chemicals (Industrial Gases)
Petroleum Refining
Other

5. Is your country self sustaining as far as its agriculture products are
concerned? Yes or No

a. If not, what are the major food-stuff needs which are imported:

b. If there are major :xports of foodstuffs, what are those:

¢. Are there other major imports or exports of agriculture items,
(Cotton, flax, etc.): List as Import or Export.

6. Would you describe your country as being more agrarian than
industrialized? Yes or No

a. If yes, list the major staple crops (corn, wheat, rice, etc.)

b. If yes, list the majo. specialty crops (dates. fruits, coffee, etc.):

7. Other than the agrarian activities, how would you describe the level of
education of the persons employed in industry:
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Education Level*
Less than Completed 2 Yr. 4 Yr,

Type Employee Secondary Secondary College College Advanced
School  School Degree Degree Degree

1. Factory Laborer rre R > >

2. Factory Foreman > > >

3. Maintenance Employee P oD 22X

4. Maintenance Supervisor A

5. Accounting Personnel »* >

6. Laboratory Technician X X

7. Laboratory Scientists x

8. Laoratory Supervisors 5.4 x

9. Stenographic & Secretarial » 2O€ 3¢ 263 3¢ %

10. Factory Manager A 2

11. Company Owner (Manager) %, X < £

* Check more than one level, if appropriate.
8. Is the health-care industry well advanced in your country? Yes or No
a. Is health-care in modern hospitals available to all citizens? Yes or No
b. Are well trained physicians available to all citizens? Yes or No

c. If 8, a and 8, b are not answered yes, is the reason financial or
lack of facilities and trained personnel:

Financial
Facilities
Trained Personnel

9. Are industrial and government laboratories involved in analyses for process
control and quality control; or for governmental monitoring activities
equipped with modern analytical equipment? Check below if equipment listed
would be found in typical analytical laboratories:

____ Gas Chromatography (Vapor Phasc)
Liquid Chromatoqraphy

Infrared Spectrophotometry

Mass Spectrometer

Atomic Absorption

Thermal Conductivity
N.M.R.

10. Are there national standards organizations cr other regulatory organizations -
extant in your country relating to:

a. Weights and measures (similar to USA's National Bureau of Standards)
Yes or No
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b. The establishment of hazardous goods or chemical shipping regula-
tions and the specifying of shipping containers (similar to USA's
Department of i.ansportation) Yes or No

c. The protection of workers in the workplace (similar to the USA's
Occupational Safety and Health Administration). Yes or No

d. The protection of air, water, and land from chemical or other

hazardous waste spills (similar to USA's Environmentl Protection
Agency). Yes or No

Please add any other comments about the specialty gas, industrial gas
or reagent chemical industries in your country:

COMMENT
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L'Entivorise Nationale des Gaz Indastriels (EXCI) assure la production

et la distribution des gaz industricls en Algcrie - A
La production des gas on grand:s musses Stant acquise, les besoins da

pays en gaz purs ot etlanges oot mmecessite acquisit ion d'un investissement
complémeataire de faible valcwr vlative mais de productivité importante.

Le ocument que nous présentons concerme le Contre de Conditionncment de
Gacz Purs et Mclanges de Réghaia (Alger), diuns ce contre nous conditionnons
des mélanges de gac jusque la importés alors que nous possédions 1'ensemble
des produits de base. ' '

Nous espérons que les données tednigues founies par ce document aideront
nos collégues & torer une experience utile pour leur pays et restons a
leur disposition pour toute forme de collaboration.

. O —
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- UTILISATION DES GAZ PURS ET M4ELIRGES GAZEUX - METHODES D‘ELABORATION

I - 1. UTILISLTIONS

Les gaz purs et les mélanges gazeux trouvent leur application

dans toutcs les industries :

Alimentaire.: et

~. Agricole

Médecine

Hécanigue

[lectriﬂuc

Protection des emballages - des

curgaisons dans lcs navires. Conservatic
Zs sont esscaticlicment des mélanges :
N, / CO2

Mélanges respirables - Mélanges
d’anesthésic :

Nz / 02
92 / N2 0
0, / COy

C ——

Atmosph&rc de protection d’appareils
de traitcment

Ar/ 02
ke/ CO2

Soudage - :
N2 / Hy

Ae / Hy

Febrlication dvs scmi - conductcurs :

N2 / He
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Elcctronique - Tubues d’éclairage :
He / A .
Chimic - Protection d’atmosphére
N2

- D

- Syathese

inalyses :

-

Ar

Cette lists n‘est absolumcnt pas exhaustive, elle ne concernc

pas obligatoirement tous les mélangcs que nous pouvons
fabriquer. T e—

-

Les gaz purs et les mélanges trouvent ¢galement leur
application dans lcs laboratoires de contréle industriel,
de recherche :

- Gaz porteur
- Gaz étalon
- Gaz dc contrdlc

- Gaz d’instrumcntation

Pour les différcars types d’analyscurs :

= Chromatographcs, spuctrgraphes.

2. METHODES D’ELABORATION

Lo méthode d’élaboration ¢st fonction du rnombere de
constituants quc l‘on soubaite introduire dans le mélange

guzeux, des tuncurs souhaitiées pour chaique constituant, de

la précision désirde par lus utilisateurs.




D’unc¢ fagon gincérale, il uxisce doeux methodes

- méthode dite BANOMEEr 1 Uy
- méthode par pisce.

Il apparait aujourd’hu; sur le marché des mé langeurs

autonatiques . lis font appel & d:s tuechniques évoludes,
la quantité de chaque constituant introduit est déterminde
par cxemple, & partir de mesure de vitesse de passage dans
une tuyére. Nous n’aborderons Pas le¢ fonctionnement de ce

type d’apparecils.

D¢ notre cdté, nous avons retieni 1a méthode sunométrique

pour équiper le C.C.A .M. do Réghaia. Elle permet un mélange
de deux ou trois constituants, convient bicn lorsque |‘0n
veut rlaliser des mélanges dont la tencur minimale du
constituant introduit dans la plus fFaible qQuantité avoisine
1 2 environ; la précision relative des mélanges réalisés
varie suivant lcs cas de r1¥a~-s53.

Retenons sculement Que¢ par pescée suivant la méthodc, simple
ou double pusée, la qualits du matéricl utilisé, je type
d’emballage bautcilles de 1,5, 20 ou 50 litres, il est
possible de rlaliscr des mélanges 3 n constituants dont la

précision rclative pout attcindre + 0,1 3, la tencur des

constituants peut &tre do l’ordr=z oc quclques p.p.m.

Pour los méianges effeciuds au S.C..L.4. Réghata, la pureté

du constituant d’un mélange nc pourra pPas étrc meilleure

que celle du constituant de base produit a Righaia
( 0'_~, Nz, ;.l", C02 )o
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GAMME DES PRODUITS DONT LE CTONLIVIONNEMERT EST PREVU U T.C.A A REGHATY

Lte C.C.A M. !fégh.ﬁa PSRt Dra Jo oceasdaftronners joes :\m‘»duits suivants

[] [] []
BOUTEILLES & CAPRES | ©..idE DES HEL.NGES POSSIBLES
' ' !
! ! T
1 [} [}
pur ; % : X :
' i :
jon pur b X ' X i
[ ] [} N :
ot = Hydrogéne 3 X ' X : 93303 Ha q.s. Ny
TR Hydrogénc E X E f 0 330 3%Har q.5. Ar
/C0p / 0g % X : ' 0 - 30 £ max. on C0> et 0-30 %
! ! ! q.s. N2
L ! !
co, ! X H ' 0 - 30 7 max. en CO02 q.s. Ar
[} 1 ]
02 ! X ! ! 30 % max. ¢n 02 q.s. Ar
] [} ] .
N, ' X ' ! 60 % max. ¢n He
[} ] 1
02 ! X ! ! Toute la gamme
[} ] 1
‘¢s binaires ! H !
! : !
€Oy ! X ! ! 30 % max. on $O2
) ] (]
) I | ! ' 30 < max. en COa
] ) ]
VD) ! X ! ' Toute a4 gamme
1 [} ]
: 5 s
! ' '

Wous allons maintcenant ditinir los dicoupages o fonction du type

diemballage ¢t des purctés does produits. La liste ci=duessous

ceprésente on fait, Lo cataloyue commcrcial du C.C.0 M,
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BOUTENLLLS

Les typoes dfcumbaliages utilisdés dans un premicr temps seront
des boutuilles de 20 3 53 L. Les pressions finales de

renplissage ssnt fixdées a 130 bars.

it - 1.1. Gaz purs .

C: sont les remp!issaqes en argon ¢t en azote, les
boutecilles scront soumiscs 3 un contrdle statistiqu
- 1 bouteille par lot de renmplissage ira & °
1’analysc.
o

Dans. 1’azote, il est prévu de contrdler la teneur
des impurctés suivantes

- H0 .0... 5 p.p.m.
- 02 0... 5§ p.p.m.
Les autées impurctés susceptibles d'&tre contenues

dans cc cas principalement !’argon, |’hydrogéne,

puis Ne, dc, CO2, (0, Hydrocarburcs.

La provenance dirccte depuis les tanks situés prés
de |’appurcil dc fabrication ¢t lc contrdle par
i Tanuiyse dus rencurs en 02 ¢t H20 nous permet de

situcrsce 9az a unc puretd de 99,995 € .

. Vans |'dljnh, tl ust privu de contrdler la teneur

Jos impurctds sutvantoes

- g Joeo L Pepem.

n

- G ... S pP-p.m,

- s O...10 p.p.m.




Loy autres i6pureids ndopliadys d'Ctre rencontrées

. PR .
soat Lo, he, CC, Hydrucarources.

Coinw pour 1'gzote = pour lus almes raisons, la pureté

de ce faz s situvra a 21,960 %,

sait un tezal 4'iapurcetis 3C0 opm volume.

Four cus deux gaz purs, nous nourrons indiquer la

tencur cn & tal que défini ci-dessus ct afficher azote
d¢ purcté 97,995 %.

it - 1.2. iiélanges pouvant &trec realisés au .. W, Réghaia

Comptc tenu des installations, des analyscurs prévus au
¢.C.i..4. , dc nos conditions standard de commercialisation,
( pression de reapiissage 150 bars ), il sera possible

de rialisce des milangis dans les compositions suivantes :

- Ny / lia 13 20 7 er Hydresine q.s. hzote
- [ i 1L 20 Y oen Hydrogene  q.s. argon
-l / G«‘ 1 & 23 0 en Caygine q.s. hrgon
- or / Chn 16 207 ¢n Caz Carbonique q.s. Argon
- H2/C02/0- ~our ¥ 4 =0 7 e Caz Carbonique
C g e . .s. Rzotec

Wt Y D207 a'Cxynene q °
AR Va TN en Onyalag q.s. ..zote
- o/ TTu Va5 7 .o Cuz Cardeniqus .s. hzote
- i /o O S T IO SRR G.n. s.20TC
-0 ",: ! o un ey Lun. q.>. Helium
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Ces miélanges scront qarsntis avec une pricision relative *
4 ~ )
qui est tenction des drécautines nrisee lurs de la réalisatic

mais aussi du tipa de nocdériel ot des waciores premiéres
. . - .

miscs en oeuvro.

. A ce sujct, lus caleuis Yerrcurs mencs ont montré que des

opérateurs: atzentifs roapoectant les iestructions de service
‘A---..’.,. s

pourront réaiiser sars <ifficulté dic mélonges dont la
précisicr rele ative rlevcide pus * o H. .

Pour cet.e ganme de preduit, ca effectuera un contrale-

statosthue c’est & dire qu'une (1) bouteille par Iot de

Fabrucatuon 5 ou 10 bouteilles scra anolyacc.
"-': Lo e C . . o 4 - - - .
: Une ‘certzire clicntéle desmandi-ra pout-ctee un produit sortan

de cette- gamme ou oxigera ure plus grande précision sur la’
" ten.ur decs censtituarts. T
Dans ce cas, o décision dc réalisation du mélange sera mise
par le Scrvice Exploitation, {5 boutyilles pourront étre

contrdlées individuellement: cn tout état de cause, la

précision affichéc ne pourrs Ctre supérieure a8 + 1 % qui e

la précision dc nos apparcils d’analvsce.
p *

Les 9oz purs ct mélanges comacrcialisés ¢n caedres scront

I’argon ¢t i’azotc purcte 99, NGy - ) o
_.e - s.‘.*n‘-w,’- '.-/H,, vl o v “":'. :'.;"J'.c:’"‘. "T;. »
Chaque cadre scra onalvsé individudl fement.

bl l'Ou" 'Ub TP o, P Ibuny e [AESEAINY bk BN AEEY A Y paraar tl;)h\ - | l ' .




Aanex H

U3

1 NOTIONS  FeORTESTEY - Lranidt STiLtst =

i.

LI GRETES = sUVich DE i, VELINE

L’ introduction dus i1purctés qQue nous al lons trouver

“Jans les wélanges et ichérunte o

- & la qualité des watidres srcmiércs utilisées pour

| &l sboraticn dos produits dc base,

- aun process utilisds i S iz qualité des appareils
R \ )

- b - rd - - - - - ‘ﬁ_.
utilisés pour {‘éliaination do Ccs tampurctes

( sys:émes physico-chiwigues ou mécaniqucs ),
- aux crrours Co meniaulotiun, au mauvais état du
matoricl d°élahoration dos mélanges.

Coure iliuser.r .o, ntus preadrons deux cas 3

- roar Goteair §luavginc on fciote, ncus utilisons des
aprer. Thn do Pige TTection dlimentés on air. Mais si
1.5 arinsipags cens oatnfs do 17air sont |’azote et

paVEeRG, N Tewees Cosliment s constituants

.- . v - ~ . .
-, N, |;, x g beiT, C-,, \.';,:, :n.’lu;, H:d.

Parni ~.s constiteares, le tuncur de curtains, reste a
pLu prés constanee (e, Ne, Xe, Kre ) lé teacur des
wulfe s conscituane s varic on fonction du licu ou des

soeditions climstigues 2u prélboevemont.

Dun: 1oe installations classiques ( RéghaTa et Arzew )
lesn conungours roversiblos ussurent I‘¢limination de
Fcau ot Ju S0 veire do cirtuins hydrocarburcs.

Lf'Cliniratior turale, ohsoluce ruste conendant tres

|il"‘ 'l\'.z'-'. . .

el o
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B e wime Fagon, le 28t iration nar Jdistillation des produit
02 ct K2 ne pout cmplcnie que “des traces de 1 fun des -

constituants rosts prdésca cras | autee.

Dans la Tebricati:a <. I 1prds unc sdric Jduv pidges

{ dyﬁ#ir ticn..) ce liqué:action, ¢n élinin: les gaz inertes

par une purge v appelle purge dus incondensables ).

'En resu" s si. e nonse o Hlogule toutes les impurctés

~imouretés, .

_pour dcs reisorns du zochnclogic <2 de coait de la production,

7on.n sttcint jamais |’élimination compléte, absolue de ces
- - J - . . -

.
oy - =N

* .

i .

'.Leg thpurctés subsistent on tréz faible proportion; pour
'exprlmﬂr ces faibles fractions, on utilisc lc terme de p.p.s

volume qui ozt au niveeu du larngage ct 4o |'éeriture plus
Yo une

fa’«:i'lé,"plus parlant :

-p. p.n. signicic partiv par sillicn &t cxprime un rapport
dc volume qui c¢st dons commc un pourcentage ( § ) un nombr
sans dimension.

-1 p;p.m; rcprésente la 1
4 i. 0CC. 000

( millioniémc ) partiec.

Lorsque I'0on dit qu’il y a 10 n.p.wa. I’ ) dunf de |’ azote,
.cecfjéfgnific que l¢ volume d'oxygcnc est e 10 du

iv#lﬁﬁé.;otal du mélange. 1.000.060

De fagon pratique et ~our imager la faible fruction que
représcnte le p.pem., il wst bun d’uvcir 3 'esprit que

l ~

= 1C.CG0C p.oar.




Rnney 1
R (1))
N.B. / On a ou écrit ou mémc utilisc le ternc'V.p.n;

i cette époqui, on avait fait la différence entre::

= partic nar million expriaée en volume : V.p.m.

- partic par million cxprinl: «n masse : p.p.m.

- - ) \_
L’appellation V.p.m. cst maintcnant proscrite pour

éviter toute confusion et malentendu.

La teneur en unpuretcs s‘cxprime cn partic par -ulllon. On
doat écrlre P.-p.m. volumc ou p.p.m. ceci sous-cntend qu il

s agnt d’un rapport de volumec: -
Garder 3 1’esprit que 1 € = 10.000 d.p.n;

Si I'on veut cxprimer le rapport d’une impurcté dans un __..
autrc rapport quc cclua dcs volumes, il est obligatoire de
‘noter- les unités.

.Exengie': 5 mg/tonnc ou 5 mg/m} ocu § ml/tonnc

11 .- 2. RAPPEL DES OUALIFICATIFS D} TERJE PRESSION

lorsquce |1'on fabrique dus mélanges, on utilise souvent les
qualificatifs absoluecs, rclatives, cffcctives, partielles,

totales, atmosphériques, résiduclles...

Il est bon d’cn connaitrc la signification.

hvant tout, il faut rappeler que |‘unité légale de pression
dans ¢ systémc intcrnational SI cst lc N/m2; dans notre
industric, nous utilisons lc bar, -

1 N/m2 = 10 bars ct | bar = 750 mm Hg

qQue par aillecurs 1| mm Hg = 1 Torr




Il @st indispensadle oo COrGITre Cos TIrots

unitéds

- la pressiorn atnzudhdrique 2 tul Yo slus souvent sur un

barouétre & mercure en . g

R = Lle vide quant 3 lui ¢st souvent Ccxpriat en tore, ainsi la
caractéristiquc d’une pompe 3 vide est cxprimée de la

] fagon suivante :

- ffla Qualité du vide attcint 2 X 10°2 torr *.

"= fes 3qtres ﬁfessions au dcld de la pression atmosphérique
sont- cxprimées ¢n bars ¥,

Pression absolue

—
LA -—
oL : . vide
0, 0u001 0,0001 0,001 0,01 0,1 1 bar ba
0, 0075 0,075, 0,75 7.3 i 750 . mm Hg ou torr
‘ [y l\..f
; freesion cimosphérique
2.10 2 torr . I¢gércmcnt variable
Pression atmospnérique
OQuc 1’0n Gerit.parfois wn abrcge Parn. st celle Qui régne
autour de nous ct dans tour sysidwe ouvert, sa valcur est fixée
. par convention o 1 bar,

L J

* Pour cetss unitd, doun Eeritor. « ane to!deles 100 bars ou

130 Hars
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Fression absolue :

PA celle qui est la plusars du ceaps luz sur les manométres
est €cale 3 la pressics gu’un gaz exerce sur les parois d’une

enccinte ferméc, auomc.atie cc .a pression atmosphérique (1 bar).

Pression relative ou effective ¢ -

C’est Iz pressicn excrcée.por un gaz ou un mélange de gaz sur

les parois d'un systdme fzraé 2 = Fi - 1 bar.

Pression partielle :

Pp c’est la pression qu’cxercerait un des constituants du

mélangc gazeux sur les parois d’unc enceinte fermée.

Pression totale Py :

Terme enployé pour désigner la somme des pression partielles
des constituants d‘un mélange. PT = PP ( Sommc des pressions
particlles ).

Exemple illustrant ce vocabulaire :

;___..0 450 Her:

N v Pression absoluc Py luc au manométre
f’)‘ \ 150 bars.
= Pression relative Pg du aélange
Wy 159 bars.

- Pressior. partjelle d’'Oxygéne:

FT/////I Pp 02 = 10 bars

f ('U‘l/ ’ ~ Pression particlle de CO2
J27% Pp CO02 = 20 bars
i;;;_j - Trcssion particlle d'f2ote

-~

Pl = 120 bars

pT = i"' = 130 bars




Remarques :

Rnney H
(1)

Il est important de noter que la pression partielle est

une pression absolue et comme nous le verrons plus loin

pour son calcul, on s’en refire toujours 3 la pression

absoluc.

Dans la plupart dcs cas, les manométres utilisés sont des

R mariométres indiquant la pression en pression relative.

- -3 . JERMES 0.S. ET PURETES

-'Lorsque I’on réalise un mélange 3 deux ou trois

_constituants, l’un des constituants que l’on désigne son

le qualificatif ” principal ” présente une teneur souve

"supéricurc 3 60 % voire 80 %.

:On présente |’écriture de ce mélange de la fagon suivant

. Ar 4,5 %\ vAr 4,5 %
au licu d’écrire.”
N2 q.s. N2 95.5 %
Coz 10 % | (Co2 10 %
02 3 %j au lieu d'écrirell 0,0 3%
N2 os. N, 87 %

Il s’agit d’une simplification d’écriture qui n’est pas
obligatoirc mais évite des crreuresdu styie :

l‘- Oy - N2 83 %]

Le terme q.s. signifiant quantité supplémentaire pour

129 -0, 6%
avec 2 % > 100

attecindre ta pression finale souhaitée

.o/




Puretés :

tes Tale icunls cur vpluns utilisent des conventions pour -désign
leurs gaz purs.-

Ainsi A3 1YAIR LIQYIDE N45 ou 60
chez AESSER qualité 5.5. ou 4.8. ou 6.0.
chez 3.0.C. on iadique la pureté 99,995 % ou

99.997 %

C’est la forme d‘expression ‘que |‘on adoptera pour le moment.
Dans les deux premicers cas :

“ . le ler chiffre désigne le no-brc de 9 significatifs

. fe 2° chlffrc désigne i« shnffr:-&;ﬂg_flcatcf suivant :

Exc:glc : N 45 ou qualité £.5. est un gaz d’une purcté
de : - 99,995 % -

Le vadc est obtenu 3 t’‘aide d’unc pompe a palette, la qualité
du vide attcint cst dec l'ordre de 2.10" 2 torr,

( Soit un vo!ume de gaz parfait 3 15°C 1,5 10°3 | dans une
boutecille de 50 | de capacité on cau ).

111 - 4. 1. Contraintes de la mise sous—vidc

-

gagégigl

- vanrcs
- soufficts
- flexibles
- clapcts

- manométres

- SOoupapcs

eo/ ..
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Sont d'un type spicial et doivent “ tenir le vide .
1 fout on particulice Gviter d¢. mc:ttre sous vide, les

boutcilles Cquipivs 4o robinats & “ gros passage ”.

li faut &viter de démonter une oouteille de la rampe
de misc sous-vide qQui aurait été isolée par le robinet
et Ja.laisser an |’3tat. ’ i

Pour cala, chaque rampe de mise sous-vide est reliée

3 unc bouteille de gaz permettant l'inertage-

s
-~ -~

[nertage : mise d’unec prcsscon de gaz depuqs le .
vide jusqu’a la pression atnosphéruque

ou Iégerenent au deld dans la boutellle.

il - 4.1, 3 L inertage d’une boutéille doit toujours étre falt '

avee un 3 neutrc pur,

Afin de limiter jeos risqucs d'accndents, al est interdit
d’incrter avec un combustivle ou un comburant.

La raison d¢ coette régle est la suivante :

- = Considérons unc boutcille de mélange Ar/Hy avec 4 %

d’Hydrogénc, ¢llc est éqQuipéc d’un robinet C pour

9az neutre. Aprés misc sous-vide, ellc sera inertée.

o l'argon. Si ccette voutcille était incrtée A
'iHydrogene: ¢t qu’clle soit cnsuite conduite par
inadecrtance vers la rampe de renplissage Ar/02
avece 02 < 20 % sur laquelle il scrait possiblé. de
la aonter puisgue cette boutciile cst égalcment
¢quinic d'un robinct £, cn courrait le risque de
comprussion de |‘oxygéns au dessus d’un volume

d’h“ycrogéne !
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Se rdp,  er aux sehimze i, 73717 303 B D,
27 987 B8 0y
288 8 D,

- 4.z, 1S sous~vide Ave-C séchagv

(1)

le
traitcment de cecrtainces boutcilles avant remplissage

.Commc nous le verrons dans e paragraphe 1V-3,

‘nécessite le Passage sur cette rampe. L

D’uﬁe fagon générale, ce sont les boutecilles ‘usccptibles
de.contenir de 1’cau sous forme liquidc.

-On a dit prééédeunent que fa misc sous vide permcttait
d’&liminer lcs constituants Qazeux d’un récipient.
_Lorsqu'un'récipient'cont?ent.de 1’cau, les caractéristi-

Ques physiqhes de cc corps entravent et rendent difficile

¢t longuc son élimination Par simple mise sous-vide.

Raggels :

L’air conticnt de 1%zay sous formc gazeuse. Ceci et
s'cxprinc dan; les bulletins météorologiques par les
termes degré hygronétriquc, deqré hygroscopique, humidité
relative.

On désignc par 13 qQuantité d’cau 6'tatura%iap (1)
l¢c rapport quantité d’'cau réclle (2)

C’e¢st fa quantitd d’cay ( sous formc vapcur ) maximale
Que puut contenic un volume d’air ambiant dans des
conditions dc P ¢t T bicn diéfinics.

R S
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..
(2) C’est la @uantits d’eau ( sous form: vapeur ) mesurée.et
réellement coatenus: & cet instant dans un volume d’air
anbiant a dus conditions P ¢t T bicn définies ( volume,

P ¢t T sont bica sir identiques ).

Des courbes ¢t dos ;xpcrnunc~; siaples nous montrent que
i : l os quantutés d’cau ( scus forme vapcur ) susceptnbles
) d'ctrc contnnu;s dans ua alm¢ volume d’air, varlent avec

fa prcssuon et fa t~ap¢ratu.-. .

- Quand la tcmpératurc diminue, cette quantité diminue.

f.-- Quand la pressuon diminue, ccttc quantute augmente.'

S T A —

~~ . ~Un rccnplcnt dont le robinct est resté longtemps ouvert

o contl-nt de l'air asbiant, les différences de température
pntre la nuit ¢t le jour amincnt une condcnsatlon de la
vapcur A‘eau, il ¢st 3 crlindre que cette boutunlle .o
cqntlenne de l'zau sous forac liquide.

¢ ‘ame qu’un récipicnt aprds épreuve hydraulique qui est
_simplement retournd pour la vidance et siché a 1’air chaud

conticnt encorc de l’c¢civ sous forme liquidc.

Lorsque 1’0on fait 1 vide, au Sout de 13 mn envuron, le

. . . manométrc indiqucra bien 2 07 2 torr. Si I’cn referme le

: robinct de la boutciiic ¢2 que I’on at.»ﬁﬁt‘aaafques heures;
dans la boutcillc, il y aura remisc en Cquilibre de la
phasc vapcur ¢t de la plase liquide et 1/on pourra lire

par cxcmple

- 2C wm de Hg s’il resr. cncore de |’cau liquide et si la

. templroture ambiante 22 18°2.
. Par mis: sous-vide succussive, on arriverait a éliminer

tetalement coette ¢lu, mais cotte opiration scrait trés

tongue.
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Aussi, pour Cviter cela, on chauffce de fagon 3
w'avoir dans ta boutcille que de Fcau sous forme
. « .. N B -
gizvusc. Lfvas oot alers &liainld de la méme fagon

qu’un constituant gazcusx.

Pour cela, consultiz le schéma GI 712 27 304 B D.

l - 5. PRECISION SUR L& TEREUR DES CONSTITUANTS

han

—

111 - 5.1. Raupels : . :

Errcur absoiuc :

Clrst par ;;uuple l*crreur do lecture sur une
ncsure - de longueur. Or a fu 153 cm alors que la
musUre veais cst 150 ca. Cette crrour pout dtre
engendrée soit par I‘oplrateur soit inhérente
a la régle utilisdc.

L/erreur absoiuc st désigné par :

—

Al = (153 -150) = 3 cm

Errcur relative

Clest le rapport de ! ’crrcur absolue 3 la
mesurce vreaic., Dons |/cxemple précédent,

I’¢crecur relative que |‘on disigne souvent par

S ¢t que on exprime ¢n § sera :

of *_3 = 0,02 =2¢
0

W

i

Cinéralcment, la qualicé dus apparcils de
mesurs on plus de leur fidélité, s’exprime por

leur précision.,

¢ 0o 0, o 0 0
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Exemple : : B
On va utilisc. nour S PeeTtuce une mosure do pression, un
manonctre 0 - 200 taes ddsiens nou: s quatisds de la maniére
. .-.\"“—~
suivante :
- Précisicn commurcial. ou classc 1 3

« Précision de lectura ©,6 Sars

- La précisicn commerciale signific que pcur unc valeur vraie de

la-pression P la valeur affichée P* peut varier de 1 %. Cette
précisiontcomnerciale ast donc l’errcur rclative, engendrée

. par - lc manométre O P_ 19

e, Om¢ —_— ;

o

- La précision de lecture donnée également par I constructeur
est_inhégentc & la construction ( diamétre du cadran -

graduations... ). Ell¢ ¢st connuc sous forme absolue.

= Ainsi, supposuns que sur co manométre, on veuille faire une

mesure d¢ pression dont la valcur vraic scrait 80 bars.

AS

v ’a\b’?" .
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) Fnnex.4
Détail : A . )

L'’crreur totale que |’on va commettre lors de la lecture sera

AP = errcur dic 3 la précision + erreur dle & la précision

de la lecture - commerciale
L P LY}
APy = 0,6 bars
aP-. = 0,01 X 80 = 0,3 bars
Soit une crreur tctalc rclotive de_1,4 _ 1,75 %

80

Pour unc vaicur vraiz do B0 bers, nctre lecturce pourra varier

de

It = 5.2, Précisicn des mélanges

Dans n>trc méthede, les sources d/errcurs sur |a teneur des

constituants d’un mélange sont intrcduites du fait ¢

. dcs crrecurs de lecture sur les manomitecs,

. des errcurs intrinséques de ces manométres ( précision

- commcrciale ),

/..
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. des errcurs de lectur: des *hermométres.

Les calculs ‘d’zrrecurs effectuls, nontrcnt que pour la gamme

des mélanges prévus, un opératcur attentcit réalisera sans

difficultés des mélanges dant la précision cscillera entre
y 1% et + 49

- Pour les mélanges réalisés au C.C.2.%., nous pourrons alors

afficher une précision dc + 5 %.

Ceci signifie par ‘excmplc, que pour un mélange Ar/H2 avec 10 %
d’Hy, la teneur pnesible en hydrogéne pcurra varier de 9,5 % a

10,5 %.

/s p
9,5 % ' /4c <L

Ce mélange pourra &tre commercialisé avec une fiche de contrdle.

’r q.s.

'
'
1} ¥ )
; . TENEURS . PRECISIONS
' i .
' ' Hy 10 & '
D 4&lange AR/H, | P+ 5%
: :
! [}
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. 1.

Pour ces méianges, nous avons retenu le principe d’une analyse
par rampc { une rampe représcnte suivant le cas, un lot de §

cu :C bouteilles ).

Dans ce cas précis, {‘analyse qui sera faite, donnera une teneur

par execmpie 16,3 5.

Cette valecur sera %galemcnt entachée d’unc errcur inhérente aux

‘appereils d‘analyse. La précision des apparcils d’analyse est

R e L L L EE EE T WY Y

voisine de + 1 <.

Ainsi pcur cc aélhnge prévu-3 10 & en Hz, si l’analyse indique
10,3 %, !a teneur possible en hydrogéne peut varier de 10,2 a
10,4 %. '

90 7% an 34

N\

/

7/

. 7 7.
(4 /

o o

1617, at,%%

/
/

N

Dans lc cas des mélanacs ” précis “ chaque boutcille sera

analyséc ct pcurrna €tre cormmercialisée avec sa fiche d’'analyse.

-t

Hp = 10,2 %

t

uj T ‘

. TENEYRS é PRECISION '

i ' i

! He0 = 8 ppm !

[) 1

Hélange Ar / H2 ; 02 = 30 ppm ~ 1% ‘
] 1

e ;

cem tam s cee s@s o
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IV - EmMB:LLWGES

Un tot de 200 boueilles a qaz coaprimés destinées 3 contenir

des mélanges gazeux sera affecté au C.C.L.4A.

Dans un premier temps, ces boute:lles seront répertoriées en
notant

- N° du constructeur - Nom du Constructeur - date de

Constructicn.

Fression d’épreuve - late d’épreuve

N° SNS/G! - Pression de service a 15°C. - Affectation

Ce premier lot de 200 bouteillcs sera affecté de la maniére

suivante

- 30 #élanges fzote/ Hvdrogéne avec Hydroadne < 5 %

- 30 ” lrgon/ Eysrogine avec Hydrogéne < 5 %
- 10 “ M2 /CQ2/Cs avec Oxygéne <20 %
- 10 " 2r/CO02Z

- 8 " Le/ 9y avec Oxygéne £ 20%
- 10 "’ He /N2

- 5 ” e /07 avec Txygene <20%

- 5C =éiangcs hzote [ ivimccéne avec Yydrogéne

\A\J
W N
A W

- {0 #élangzs hrgon /Mycrogeéine avee Uydrogeére

[
(1)
(o]

uwélanges M2 / CO2 / 02 avec Oxyaénc > 20 %
" e / 02 avee ” > 20 %
” He / 07 avec ” > 20 %

RLY B Sot
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Les bouteillcs devront étre pe.utes ot équipées de robinets neufs.

Pour cela, consulter les chapitres :

- Utilisaticen ct “identification aux couleurs

- Raccord de sortic des robinzts.

Pour |’azote pur, il faudra également retirer un lot de 100

bouteilles ncuves et les équiper correctement. I

Pour le gaz pur argcn, nous utiliscrons les bouteilles en service
actueliement.

De méme pour les cadrcs de gaz pur argon ou azote et éventucllement
do mélanges.

IV - 1. RESLEMENTLTION

- De fagon succinte, les boutcillus 3 gaz comprimé spparticnnent au

groupc des appareils & pression de gaz soumis 3 la réglementaticn
suivantc :

- Réepreuve obligatoire tous lcs cing ans pour les appareils
mobiles dont le produit P.V. > 60 avec P> 4

La pression étant expriméc en bars, ‘e volume en litres.

- Pour ces récipicnts, la pressicn ¢'épreuve deit &tre au moins

les 3/2 dc la pression de scevice & 50°C.

PEm ks (feec)
Dane notre¢ parc, nous trouvens des beoutcilles dont les pressions

d’éprcuve varient gsuivant |’8ac ct lo provenance des boutcilles.

les cosc its plus fréquents scn® croendant dcs beutcilles dont la
pression d’éprcuve ¢st 300 “ars ou 261 bars.




Ceci en appliquant la rdglc des caz parfaits PV = Cte. nous conduit

a

des pressions de service 3 150 suivantass @

Pg = 300 bars Fgs ( 50 ) = 200 bars Ps (15°C)

= 178 bars
Pe = 261 bars Pg ( 50°C) = 172 bars Pg (15°C) = 155 bars
Pe = 25P bars _Ps ( 30°) = 156 bars g (15°C) = 147 bars

Poqr éviter toute confusion, unc szulc pression dc remplissage est

rctenue 147 bars. ( par abus dc languagc, cn dit 150 bars ).

'V-z.

PRINCIPE D’STILISATION ET'D'IDENIIFICATIOH'AUX COULEHYRS DES

4 ‘. 2
- mfrds -¥ o

La ccnvention retenuc s’appuie sur les couleurs conventionnelles
actuellement utilisées. Ellec permet parmi un lot dc bouteilles

de gaz comprimés :

=de repérer une becutcille de mélange de gaz,
- d’identifier les constituants du mélange et parmi ccux-ci le

constituant principal,

- de déterminer le typc do¢ rebinet qui équipe la beuteille.

Ce dernier point st important, car unc boutcille contenant un
mélange dent |’un des constituante est un combustible ( hydrogéne)
dcit étre &quipéc d’un rcbinet type C quand la tencur en combustible
est inféricure 8 5§ %, d’un robinect tvpe £ quand la tcncur en

combustiblc est supéricurc cu dgaic 3 § %.

De la mémec fagen, une bouteille cantenan’ ur mélange dont |’un des
constituants cst un-comburant ( cxyadne - prctc ) doit &tre équipé
d’un robinct typec C quand la tcncur en comburant est inféricure a
20 %; d’un rozinet type € quaid |z Zencur ¢n czmburant est

supéricurc cu égale & 20 %.




v - 2.1.

v - 2.2.
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La beutcilite dc¢ gaz compriaf contenant un mélange se
distingue dc la ocuteille centenant un gaz pur par la

couleur du corps et du chapecau qui sercnt peints en
orans‘ T

Rappel :

Pour les boutcilles de gaz purs ( Azote, Argon, CO2 )
seuls {’ogive et le chapeau sont peints suivant les

teintes conventicnnelles.

Les teintes apposées sur l‘ogive permettent :

a) d’identifice les constituants en présence ( 2 ou 3
suivant le ces ) cn utilisant les teintes

conventicnnelles que ncus redpellons en partie ici

- fLzote : Necire

- Oxygénz : blenc

- lrgcn : Jaune

- Hélium : marrecn
- €Oz : Gris

- Frcto : Eleu

- Hydrcgéne : Pzugc

b) La ceuleur 2 ford de 1'ogive ( cefle qui couvre
la nlus orande surfacc ) 22t représentative du gaz
principsl. La ( Ies ) coulcur(e) de la (des)
bandc(«} es% (sent) reprérentative(s) de (des)

[‘autrci{e) conetituant(s).
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e IV - 2.3. La bandc colorée situéc a mi-corps de la bouteille
permct d’icentifier lu raccerd c& sortic du robinet

danc lz typc dc robinet qui équipe la boutcille.
Pour cela, ncus avens retenu la convention suivante

R : - Bande ncire razcord ” neutre ” robinet type C

- Bande blanche raccord "coaburant” robinet type G

- - Bandez rouac raccerd ” combustible ” type €

La planche jeintz e€n anrexc montre différents
exenples des principaux milanges que nous

rencontrerons.

# Ppcur les cadres lorsque le cas se présentera, nous
sucgérens de peindre la plaque d’identification du
cadr: aux couleurs dcs constituants et de reprendre
1/identificaticn en toute lottre concernant les

caractéristiques du mélange.

IV - 3.CONTROLE DES SOUTEILLES AVANT REAPLISSACE

Nous rcprznons dans cc chanitre, plusicure régles essentielles
a obscerver dars le cadre de |’zxplcitation du C.C.A.H.

gggle 1

Avant dec remplir un récipicnt, s’assurcr quc celui-ci est
Ligérianisé ( pcingen du S.4./i. - crcissant ¢ étoile ). Seul
le remplissage dc ces récipicnts est autorisé. Dans les autres

cas, en rcférer au Service Explzitation dc 1o Division.

hvant rcmplissage, toutes les beutcilles cecivent étre

obligatcircment vidécs a 1fair libre du gaz qu’clles peuvent

. encerc coantontir,
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Lors da cettc vidange, en prcfiter pour déceler a l’odorat la
présence d’autres ‘gaz; si tel est le cas, écarter cette

boutecilie avant expédition vers un centre¢ de réepreuve.

S’assurer que la bouteille n’est pas périmée d’'épreuve ( en
lisant la date de réepreuve inscrite sur I‘cgive ), s'assurer

que la pression de service gravée sur cette méme ogive est bien
150 bars & 15°C.

Régle_4_:

Contrdle de |7&tat général de la beuteille.

- Un contrélc visucl extérieur permet de déceler des déformatioas
des fissures, un &tat de corrosion avancé, des traces
d’échauffement du corps par crups d’arc ou dc chalumeaux, le

mauvais état d’un robinet, un robinet ayant requ un choc.

- Un contréle soncre en frappent légerement la bouteil le avec

un maillct cu un cbjet wn beis paut révéler un son mat anormal.

Si-une partie de cct examen s’avar: positive, écarter la

boutcille et ta diriger sur un centie de récprecuve.

Contrilcr pendant |z remplissage ¢t /cu aprés remplissage les
fuites ¢ventuc!ice au niveau du robinet 3 'aide d’cau

fSAVONNEGUSC .

Ne jomais luisscr partie une bruteillc uen clicntéle sans qu'clle

soit munic 2e son chapceau.
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Toutes cce réales cénérales raprennant lss .7 2/78 - 3/75

-~ L] . .
01/79 et scat communes & tcus les centres de conditionnement.

Pour le C.C.7.M. avant remp!issage d’autres opdrations
spécifiques devrunt Ztre cffactuées, les régles sant défintes

ci-desscus.

Régle 6 :

La boutzille contient une pression de gaz résiduel l2 importante.
Ceci pcurrait &tre déterminie par aancmétrage, cependant ct=2z un
opérateur habitué, cette sensation est nette.

Le robinet de cette bcuteille, si tcutefcis, il n'y a pas de

doute quant au +est de |’cdorat, étasit fermé.

Cette bcuteille sera entiérement vidangée, misc sous-vide et
remplic sur les rampes correspondantes.

Regle 7 :

ta boutcille contient unc prassion de ga:2 r{siduclle faible ou

pulle. It nmeut y aveir deux causes a cela :

a) - Le ~chinet nc joue pius son rélc par défaut mécanique

b) - Lz robinet de cettz beuteille est resté ouvert.

Afin de dét :rmin. » cotze chus:. on wiilisira une poire ( cf.

schéma annexe ). Si sorés manczuvre cu velant du robinet en

pusiticn cuvertes, i} est iaprss 5'c d'intr:duire le gaz contenu
dans lo peoire; ur: diéfnut micenioue du rcbinct est & craindre,
cotte Houzei it enirn fcartdr zant exnedition vers un centre de

réenrcuve.

Dans lc oy corimaire, 4 bewtci.ie dont ic robinat est resté
ouvert, o.ut c:~tinir do 1’2ir <t A=rc un toux d’humidité non
néalig.ani~. (. rmu Hauvteille devea 3’abes~d 3trc conduite au

super-séch:ac, puis a lo misc saus-vide ¢t au rcmplissage sur

les rampcs corresnendantcee.
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Comme nous le verrcons plus lein, une simpie mise sous-vide ne

permettrait pas d’éliminer l’cau centenuc dans la bouteille.

Toutes les beutcillos révenant cu centre de¢ réeprcuve devront .
suivre ce mdmc circiit,

Régle 8_:

Comme précisé 3 la régle 1, la v{dange des beouteilles sera faite

3 1’air libre. lci cependant, il faudra dans la mcsure du possible
vidanger les bouteilles par lct grcupé de mémc mélange ct dans
tous les cas, Sviter de vidanger cOte 3 cote des mélanges 3 base
d’oxygtne ct des mélanges 3 base d'Hydrcgéné.

Régle_ 5 _:

itpplicailes aux cadres sculenent.
Quand il s’agit d’un cadre de gaz purs,

- si la pression résiduellc est importante, contrdler par analyse,

la qualité du gaz résiduel.

. Si cctte analyse est cenforme 3 ncs garantics, envoyer le

cadre au remplissage.

. Si cotte anc'yse n’est pac confirme vidanger, mettre sous

vidc, puis remplir.,

- si la pression résiduclic est faible, contrdler qu’il ne s’agit
pas d’un 2éfast mécanique du robinct, octtre sous-vide puis

remplir.

Quand il s’agit d’un cacre de méiargc,

- vidangir, mettre sous-vide cans Lous les cas, puis remplir.
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V - FRINCH~C GENESNLL

Se reporter au schéna M.G.I. intitulé : ” schéna dc la centrale

de remplissage F + | 797 25 G18 F4yp “.

La centralc de rempliscsage est aliméntdée depuis des stockages
liquides pour le 02, 1’Argon, 1’Rzote, |’Oxygéne cu des stockages

gazeux ( cadrcs ) pour |’Méliun et |’Hydrcaéne.

Les produits lfﬁuides sont prélcvés dans les tanks des installaticn
de producticn. L’iirgon, 1'fizete, 1’/Oxygéne seront pompés, vaporisés
et conduits scus canalisaticn H.P. vers trcis réservoirs tampens.
Le COp scra pompé liquide vers Iz réchauffcur installé dans le
Tabcratcire. La distribution des 6 preduits vers les rampzs de

remplissage s'=2ffectue toujeurs scus forme gazeusc.

Les différents éldmants presscstats, scupapes, mancmétres, clapets
détendecu~s, vannzs... assurent !a sécirité de |’ensemble

14

permettent |’isolaticon, le remplisseqs, les osurgces.

Lecture du schéma - Explice*inn du rfle de zhaaque élément.
]

Remerquer ie¢s decux analyscurse 2.i.A 23C0 ct 2.1, . 9301 qui sont

branchés ¢n permancnce et Gé*zeternt 1a prisznze 4’Hydrcgénc dans

” ”

I’frgon ¢u | zetee———a.s8cuiritd ci c. :'installaticon.

Moter le rllc dc 'a swupape 2 bors sur | circuit €05,

VI - AETHOSE DE F 820G/ TION

¢ serd Tiusnic par LEISET, elle fera

[¢28

La méthods! oie 4

étalli
1‘objet d'unz naticz d'explsitacion,

On pcut cc - ndant évequer los param@iree qui s.-int a crnntroler
et 3 suivrce pendant la febricatinn., La mltn . dc ratenuc cst dite
” manométrique “; cect sigrnific gue c¢’est nar Hantermédiaire dlur
mesurc dc pressicn que |’cn repére ¢t doterming 12 toncur du ou de

constituants du mélarge.
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VI - 1. LES GiZ F.2F 4TS

En premidre appircximatisa, considéronms que les gaz utilisés
suiva:it les lois dus gez parfaits

- Lei de Harictte @ PV = nRT

dans laquelle R est une constante

T la température du gaz en °X

P ia pression absclue du gaz en ata
V le vclume du récipient en litre
n le ncmbre de molécules de gaz

R exprimé cn ata - litre dans ce cas

«

- J/pplication :

Calculer ] dans cc systézc ot rians les systémes

bars - litre bar - m3

"N

- Lei de DALTOR qui exprim: pcur un nélange de gaz, chacun
d’cux étant supposé parfait, il existe la relation
suivante cntre les pressinns particiles =t lo pressicn

totalz PT = IP[:

De ces duux lois, cr c¢n déduit que dans le cas de deux
ga: pertaits, la tcacur de chacup d’eux ( le rapport du
velume de gaz de¢ 1‘un u |‘autre au volume total dc gaz

ﬁl cu V2  exprindé cn pourcentege ¢st aussi égal au rapport -
i

F¢ 11 arcssien partici!s & la pression tctale absclue :

<

e 9= Vi_ I

'.'.'l

- = % X;,%-V2=_%1_
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Ceci peut Ctrc géndéralisd YXn % = ¥n _ S
Vv r
avec Xy + X5 = ..+ Xeo = 1
TR R SRR
. Dy + Py v, & T =5

si supposant trcis gaz o, b ¢t ¢ parfaits, on souhaite

n
réaliser un mdlance te! que Xa = 10 %, Xb = 30 %, Xc = 60 %.

La pression finalc <c remplissage ast fixée & 150 bars

( pression absoluc ).

lprés avoir inerté avec a, on intrcduira le constituant a

Jusqu’ad la pressicn,

Pdr= Xa.? = 0,1.150 15 bars lue au mancmétre (pression absohue

-puiS‘Ie constituant b jusqu’d la pressicrn B’b
" P’b = Xb.P + P&b= 0,3.i50 + 15 = 60 bars luc au manométre
puis le constituant ¢ jusﬁu'é !a oression Plc

P’¢c = Xe.P + 2'b = 0,6.150 + 60 = 1580 bars lue au manométre

ct qui cst bien la valcur Finals que |fcn s’était fixée.

Dans czt excmple, rous avons intreduit les constituants dans
la beutciile 3@ 1’inverez do lzur ardre d’impcrtance; ceci n'est
pas unc régie stricte, =lic cst impdrative dans certains cas
( cf. schdéma ¢t cxplisus~ pourqusi ) clic permet d’atteindre

une metllzurce précisicr.

VI - 2. LES G.7 REcLS

En feit, les o2z re suivert pas la loi des gaz parfaits
én~ncés par ori-tte, prour &tro plus cxacte, cctte loi doit
tenir compte du ccufficiant de crmpressibilité qui exprime
et mentre, qu. suivant §a natur. “u gaz, unc molécule

-

n‘cccupe pas “dans les mimes cencitions due température ct de

preseion le méme velume (o saul 2 YC ¢t @ oatm. ! ).
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La loi de darictte evient PY = aldil

Z étant fenction A © ot T,

Pour illustrer ceci, nous den cons ci-desscus quelques vaicurs des

coefficients Gz compressibilitl

kr 300 °K = {0 atm. r4 = 0,9938 -
CO2 ” “ Z = 0,9486

Ho - - Z =1,0059

07 - “ Z. = 0,9940

Ny 300 °K 70 atm. Z =0,9984

0, - ” Z =0,9636

Ar . ” Z = 0,9643

Hy - - z

= 1,042
Si 1’cn nc tcenait pas compte de ces ccefficients de compressibilité,
suivant les gaz utilisés, on pourrait introduire des erreurs allant

jusqu‘a 10 ¥ sur la tecneur de chaquz cornstituant.

On voit cuc si i’6on tient comote d4c ce coefficient, il faut

également suivre avic précisicn la température.

Le fournisseur aura lcreque £ s niczseairce tenu cempte de 7 et
fournira des pianchcs indiquznt ':s ralrurs & afficher sur les
mancmétres suivarnt ia —capératu~z amdiant:. lc type de mélange, la

teneur des constituants.

e e

Ex. #élange 7 / €O £ o afficher P COp = X
Pcur une pressicn finale
voigine de = 170 dars!0 % COy afficher P COp =Y
et T = 30°C 20 5 C9- sfficher P COp = Z '

* Rappel 0°C = 273 “K.
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Vi - 3. EXEACLE DE C/LTHL

vi - 3.1. Catcul thdorique

- N-ouvs allons 4%abe~d mentrar 1’ influence du

cocfficient I crapressibilité.

Suppesons un nélange dec decux gaz que |‘on scuhaite

ocbtenir 3 12 pression finale absoluc P dans des

propcrticns X3 ct Xo.

VI - 3.1.1. Si_les_gaz_¢taient parfaits

X: =_P1 —  — +Pressicn partielle absclue du gazl
. P  ____pPression finale absclue du mélange

X2 =_P2
g
Avec Xp =_nl ; X = n2 ; nl + 02 =n
n n

et anplicuer la loi PV = aRTZ (1)

fopliquens la l-i a chacun des censtituants, puis

au nélarge

Py ¥V = ni 8721
I |

pr = RTZ

L}

ny ®712

. S37.0 Ve pout trin
J - Y aA 7
\ LA ) = . A5 = n ( \'
23 -1 P f
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V est uvne constantz Juo 1‘cn puut 2éstqner par k

RT

et 1'cn pcat écerire alors quc
r

k ( Py + P2 ) = 21 np *+ 22 n2 (2)
k P = Z.n. («)

Pour réscudre cc systéme, admettons que P

ce Gui serait vrai pour des gaz parfaits.
On peut alors tirer

Z=2Ilny +1I2n2 = Zy. Xy + Zz-X2
" .

S
ou encure de (2)  F; = Z3. nl. P=P.X;.
< o *
Pz =

P. Xz. 22
. T

On voit dcnc Gue les coeffizients de comp
la va'eur des pressicns perticlles et cuc
cocfficient de crmpressitilits du xé ange

=121 .X1 +7z . X2

Il faut notzar quc cc calcu! n‘est ccpernda
rigourcux puisque l’on a fait des hypcthe
ct qu’il nc peut s’anpliquer que dans le

trois cocnstituants maximun,

Ouc d’autrc parc, les calculs numériques
tératicn { approximaticns successives )
des valcurs approchées dcs prcssions part

recherchant la convercence Zes valeurs ca

en accerd avee lce trais équations ¢

1*’P2=P

%l

~cesibilité influent sur
d’auvtre part, le

sera tel que @

nt pas absolument
sas simplificatrices

cas d’'un mélange 3

devront &tre menés par
¢n déterminant d’abord
icllcs puis en .-

lculées de fagon 3 &trc
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Vi.3.2. Excppic_nunérique = Mdéthodd pratigue -

On souhTifec rCalisir un ang SO0--un avec 726 % de CO7, 80 %
d’azotc & la pression fina asoluc <¢ 150 bars, la température
ambiante cst de 3N°C.

vi.3.2.1. Déternmination d’urs valedr apprechéc dn 7

On constdére que les 9az ! sont parfaits

PCO,
PN2

0,8 . 156 =120 be N- a 120 bars, 30°C = 1,020

0,2 . 150 = 30 tai 2C02 3 30 bars, 30°C 0,8415
|
l

On aureit donc

Z = 280 XCOg + ZNT = 9,3873

., LIRS - -

Vi.3.2.2. Lpproximations succcrsives pcur_calculer _la pression de

P CO; = 150. 0,2 . GL%gli = 2£,6 Sers

mais alors Z COz (L25,6 bars, 30°C ) =,0,365

On rccalcule cette pression de chargement
|

s C0s = :50.0 d.86‘ = 26,36 dars
0'98'. 3

i
et dans cc cas Z 362 ( 25,35 bars - 0°C ) = 0,860

P COp = 150.0,2 . 0,850 _
0763:? 26,2 bars

On s’orrétera2 ici juccent que la converaence cst suffisante

“4émc chosc pcur |’azote

-5373' 127,35 bars

7 Ng ( a 22,35 bars, 3oec ) = t,022
p 2 = 150.0,8 . 1,022 4,

0:5-{' N

On s’arréte ici jugmant que |2 conserience cst suffisante.

F Ny = 150.0,5 .

,H bLars




2
Rnnex t
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Vi.3.2.3. Calcu! du _ncuvecu 7 ct_du_pressicns @ afficher

Z=0,7.06,3+ 0,8, 1,00 =0,987

F Co.‘_ = “o.c.,:". - ,)\.‘—‘-(_?: \" |)~:£ -

P iig = 130.6,8. 1,025_ )

¢ = 323,G oars
C, 838
On conetate donc |’écart important pa- rapport dux
prassions partielles ce-culécs suivant la loi des gaz

pdrfaits.

VIl - INST/LLATIOHS D!ANZLYSES

Pour cc charitre, nous utiliserons le schénme 722 26 52/ Fir2 et la

notice d’utilisation de |’arncirc d'analyse.

Vii.1. DESCRIPTION GEWERLLE DE L' P2 iREILL’GE

Ure armoire d’analyse recroupe tous les annarcils ” en face
avant " & i’cxcepticn d un chronatcgranhe, de I’enregistreur
qui ‘ui ezt lié, d'ur cppareil d’c¢talennage pour les

hygresé:res.

Cotte arsoirce cst éjalemcnt équipée durn anregistreur et
d’unc inarimante, 1’armoive es” implantée dans le laberatoire

2insi quc toe trois apparcils anncxes.

Une ramape $'analysc regeit les Doutcillicse a analyser, une
autrce ranse dite dféchantillors rigeit lcs bouteillcs -
cont nrt ics méianges adceseairces 3 | 7italonnage des

apparcils.




- g n |'|ey; H
: (48)

Les connoctions fluides ot élictriaguas scnt fixes ct
peraanentcs. Noter que i intéricur de l’arncire est séparé en

3 compartinents ventilés.

En perticulier, tous lus eppareils d’anslyse d’hydrogéne au

. niveau du & sont séparés das autres appareils 2d’analyse.

. Le type d’analyse est choisi par un programmateur; par un Jjeu
d’électrcvannes, |’enchainement dos balayages et analyses est

automatique.

Les résultats sont enrccistrés cn continu, lcrsqu’ils sont
stabilisés,,ils sont introduits dans ure imprimante qui

délivre une fiche d’analysc.

La valeur affichée sur !’'enrepistreur cu chromatographe sera

également introduite dans 1 fimprimante.

- VIl1.2, POSSIBILITES D’ HALYSES

Nous allons passer en ruvue les anzlyses réalisables par cet
enseublc en identifiant chagquc ancarcil ncté sur e plan
797 26 2. F'2,

VIi.2.:. Datccrvinn tec ‘maourctés “¢ 'ondre du ppa

vig,2.1,7 Sor lfargon nun oU SCS mélanges.

spaces 2770 0,...1000~ aves |Thygrométre QR 9350
traccs €72 G....10pm 2vec le chrcmtographe OR 92351
“recrs ¢5n Y. ...1000 avze Manalyseur QR 9152

: trerce 47420 0L i dppr avere t'hygrométre 0R 91359
d

i'09 G....10pm avee analyseur OR 9234C
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VIE.2.2. T:acrdle das teoaeurs co t'cerzre Jdu

Vit.n?li. Zour les @ifflooiiz aslencug

0y dans |’arnoen 0....30 % avec l'analyseur QR 9353
C0; dens 1’arcon 0....50» ° o QR 9354
ity dans l’ar_en 0....52 % “ “ QR 935S
Hy dane 1’azote 0....32 ~ i - QR 9363
Ye dans |‘azstc O0....6C¢ &  “ “ QR 9364
He dans |'oyodrc 0....100 & . ° ” 02 9356
€02 dans O2/t2 0.... 30 £ - - QR 6361
02 dans N;7COp 0....3100 & ~ " OrR 9362

i, dans i'azote C....1 % avec I’aﬁalyseuf Cti 9300
Hy Gans l’srcon O....1 & ° " otA 9301
smbiance leburateoire Hz/02 252 0 7 " OR 9365

soit en tout, 15 aprareils suxquels il y & lieu de rajouter
{‘anparcil permettant l’étziznnnge d2s hycromdtres QR 9350
et OR 3339.

VIl.2. PRINCIFE S0 IRE DES iPFLREILS

Finalement, puiu~ tzutes les analvses, on utilisera 5 grandes

classcs d’anparei’s

- * hyaromdtres tygpe [OULINL
- 1 chranatcaranhe type A1F LICTIDE &
- © sonarcils & conductibilitd thermique type CALDOS 4 T

- 1 apparcii & infrarcuge tyoe RS 2T
- . apparvile thirmemognlitiques <ype 4GNS § T - i1\GNOS 3 -
TL: ! d) " .

g o line essayer v déerive ici, le arincipe de chacun

dley Poue stun 2o udtatl, apoeevtlor aux documentaticns

W ORI ¥ ol




vil.3.1.

Vil1.3.7.

le

-~ Proey 4
Hyqgromatre ..GiaNLL qu)

Dans |‘anparzil d’étalnanany SOLMAL balavé par un gaz inerte,
on intrcduit des quantités dafinies d’'sxygéne et d’hydrogeéne
qui réagissent dans une chambre catalytique pour donner de
I’eau.

Le mélange cazcux est cenduit vars !fanpareil de mesure des
traces d’eau AQHANAL. Le gaz rerncontre une cellule de mesure

( filin électrolytique eanriscnnant deux électrodes ) |‘eau
présente ddns le gaz est abscrbdée et décomposée aux électrodes
en oxygéne et hydrcjére. Pour I’&talcnnage, |’intensité de
ccurant nécassaire 3 1’électrolyse est 3 mcttre en paralicle
avec les quantités d’eau formées dans |’#QUAN/L. Ceci est

fait directement par les appa cils et indiqué en ppm d’'Hy0.

Possibilité de |’apparcil

. knalysz des cencazatraticns 2’eczu “dans |’air cu d’autres gaz

de § & 2CO0ID pem.
Femarques
Les débits ot pressisns Jes qan d°étaisrnage ou & analyser

doivent -~ester parfaitemont constaints.

. e . .
L fois vnam guinzaiane.

I:]l

L'étaiunnasc :st 3 falvc .

Chrematograpie tvpe e

Ve

Ce tyne Afannarci. o3t SoaNu @ 2. fulsgue nous en utilisons

un 3 Is-havo.

Principe
Un ddtactovr f.unis & un chams 3lectromagnétique intense cst
balewd rar | 2az purtour { &~~an haute pureté ).

-

Ty sy wrnté ltranidre 2 - imitial ot traversant la

o
chaabre =~ Tie le shoncadng da lurincsecnce dans |2

détevieur,




vil.3.:.

vii.2.5.

Ly
Annex # )
- &)
Lt'intensité lumineuse de la décharge varie alors et est une

fonctiun stable et corntinue d20our {‘imrurcté intrcduite.

Pour lgs diffirentes fancticns, Ctslinnages, mises en service,

... se repcrter a la notice 7.3,

Appercils & conductibilizd thaemigue GLDIS £ T

-3

Dec chambdres en oppasiticn balays3cs par lez gaz porteur et par
le caz & anzlyscr caenticnnet

“¢s résictancce qui constituent
entre elles un pont de “theastone. L’introduction d’ impuretés
différentcs i p8z peetiur entrainent un désliquilibre du pont;
un sigrai Ciectrique permet a-rés étalznnace de juger des
impurctds introduites.

Dans cec asnacreils, veillior &8 la constance des débits.

lpparecils & infrarouqge 245 2 T

Le princine er est le suivan: : [‘aphareil est constitué de
deux tubes de mesure dent us cantient le caz de référence,
I'2utre ¢st Lalayé par le oz d'ételonraje cu & analyser, ces

tuhce seat szunie 3 un raycanenzant infrarcuge.

Les ez Aite palyatemioues { {82, By, Co, #30...) présentent
a Yinverse ¢’c g9az neutrcz r, He un2 capocité d’'absorption

de ce reyonnemcnt.,
Y

i l'extrémité dc ces tubes, sc¢ trsuve un appareil permettant
de nesurer ceite absorntion qui va se¢ traduirc par une diffé-
ranceé?aycnnem:nt qui sura traduitc en sianal Sluctrique. La
différerce 2¢ raycnnement arcendre uvnce différzonce de pressicn,
donc, darns ces apparcits, voifler & la constance <e la

pression. -

ioparcils thermomaandtioucs
Ces apparcils sont basdés sur lc cemportenient paramagnétique
de t'exyjone utilisé 2¢ la nariére suivante.

/
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D' ns un Q€N .Ce 7 "cnétr i Cun ‘l‘(,‘f; '.'-i A $C:'lﬂ:‘ < :‘. un champ ma nét l ue

a X ¢ u q

dun.. c!es C..l\ditions th\." I.‘I(;S‘ naa.‘.?.,uc:_. N ixéc.., 1 | s'étab! lt our
ans = r y ques s P

tout 20z neutre, un courent de -az idantiquz.

Par contre, la prisance Zi orldicuics “7exyytne, déveioppe des

forces qui mudifient et acurzisscnt ¢ ccurant de circulation

gazeux,

4 nt1znnent ces résistances

[d]
0.
0]
3
(92
he!
[Ta
~
[p]
ol
0
©
-
(4]
h
>

Decux chambres

[ 3
~a

C

no

e
qui constituent un e

b
|
i)
[¢)
3
(a4
[4%
[0}
oy
2}
o
[11]
(g
O
3
-

& nrésence d’'cxygéne

en mcidifiant ¢ ccurant s ésistarce de la

r
chambre dec mcsurc ot engendre un courant élecet-ique propertionnel

3 la ccncentration en oxygéne.

Pour les apmarcils T8lédyne, la notice trep succinte ne nous

permet pas de »réjuger cu fenctionnement de la cellule, on peut
’

(L)

cependant penscr qu

agit d’un fcnctionnenment identiqueik:
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DEVELOPMENT OF CHEMICAL REAGENTS o

FeYPT b
PROJECT

A. DEVELOPMENT OBJECTIVE

To stimulate industrial growth through ensuring an adequate supply in
terms of variety, quantity and quality of chemical reagents and fine chemicals.
The protlem is insufficient know-how for the production of chemical reagents.

B. IMMEDIATE OBJECTIVES

i) Acquiring the necessary know-how for the manufacture of selection of
chemical reagents.

ii) Acquiring skills and facilities for modern methods of analysis and
testing.

iii) Developing a strong national team of technical personnel in the chemical
reagents.

C. BACKGROUND

D. OUTPUTS

Process know-how for medium-scale batch production and purification to meet
the end-users' specification:

a) Reagents for analysis which can be used for production and quality control
of chemical manufacture;

b) Reagents for UV/HPLC which can be used for the analysis involving liquid
chromatography of a high efficiency (HPLC) besides those traditional in
UV region;

c) Reagents for spectroscopy for analysis involving spectroscopy.

E. INPUTS

i. Government Inputs

a) Staff salaries for 5 engineers wchemical' and cheir boss, salaries
of trainees;

b) Cost of setté&ng up experiments and of renovation of existing labs.

c) Equipment.

2. UNIDO Inputs

a) Experts

b) Training

¢) Equipment




'BL1 oy YiBsnY “yFIA .

S PNLMO Y 2N)gCT13A7d. YIPLO HUNM YUy~ iﬁ:«.uﬁr
T OdWIN Vot QwHIg@ YW AddDS SO A0S




A >a on 210 TLYOIHLOLWE HAWVIVY
>/0 on o - K J OO
>~ on pAS >0 I 4Rft> (VHOHP
ple, P [o~ el Qo FL9oTVFA U0 QoS
>/ © oY Mo 20 QWY OVIIRYSRY
| SInwey asod
71Q 3o o o¥a DWLE PULAL CKzT
Je on Pl on Qra7£ NHLE .
0 o p ke e N CaLENSHd AU
~ o o of o o N S IVOYFdd, AN373243¢
710 A0 OoN 210 S3=Qiny  DN¥92@
S)ans Ay WO 2t B3MCY
>0 l ACQ o 20 NonAiL NINE23L -4
A Q@ oY o Ao =ZQ I i3>y
‘ - 3N IS 3HAY
.Enw ‘7L \HRL ISyl ‘aogg 2V(T738 1FNNBA _[u1aT Jm\ﬂid.z 1DQ aod m.

RS

L2440 SbL

Qo2 /Hoowad

‘%& ALIHO34S

N Youuy




P O Y O Y D@ Fayz2ip wowany
i
SO ISOd X3
I aouNS IO
o 219 O W N Lavsecaia-# HOWo§
QN 210 oY oON Pryvolapay Vo jaes
NG Yo o e y(onNIabyuL Y
Sie on SO S0 1xoasHg9-8 b SaL g -5t
plle> pl<, Yo S0 Boomadvarey OO dic-S I
2 Q0O YLK
ple; o Sl on ~QQUHIC -8 ooMywId -S|
Pile) o loXe) on Qiry IV1INV41a8
SQI2¢f NABNSIE -9 Gy
Q@ QN o ON Jlaab10S- Jo:aezé
Do 1y p e A0 Qg 2NNvga
Pl pale] p.l<; X o Q1N el 53¢ oy
SLNMY29707
D o S ZISY Koz E Sl @oud d@inzs  Fpaozp LWIOM  IdyN QoAd [tongay

N Youu 4/ S/




SEAQGHENAWL

L5z A S0nes ) L’ S2L

>/ @ aon plie) OoN W G20\ LW TLIRITIXON Lov)

>IQ D! @ 2Q Ao S IXOCY I Y

SWauzy 323303

o I . OR[PNeg L'

O ON N e A QO INTOIA M ~d
5 @ AV O (v 20 AL3A 2¢ QIS

510 G o N O ¥ VQ2Y N3 a3 N

on oN Q (v Pl 0 \QOT 3G QBN

270 9@ o ple NORALPICTALAW

e N LA

O ON © N 10 2q ORYARNFT B H -4
QG AL A plEe N NQa\N QYN

) O Dl o a Y No N ORAYLIVIN
A 219 Vo o QIO 2§ 0J0A0M3\R

70 pll= oY No ANIYE 2@ QYR B}
U o o N Mo QLVIVNYSNLAY aavdy
D@ O o N plNe; V (VIQUSHEE 2Q Q) |
SR AW

TSP AL WA TR ©2d oMMES  IUAMA LuIQD W add/ 1o
~ Tauuy m-\m .




o Yo —A0 >0 pvpag el NIPINDYLv3{
> O Y@ Sz yA Q300(2 /oy
PA% e S 2o NINZc -
plle Yo Yo \Q Y dosldl
>0 >0 5'Q QN 10dvakd
> 6 )io Sig )10 1-S’h 2 oty
Yo /o Yo 7a a-h72 oaw
ple, Yo Do 20 NQ (LYYVH
>/ 0 pLo >0 oSN Avrnhot
Sl a pLe on o o LAQNE
A, ) w e N6 X32920L4\T
Do pUe; pUc, pile) NLOHHGAY
2Q e A 2IQ V22 ¥
SZAIN9 Yd
> o 20 Qe w1 SMHWHTQ Sodtep7d
X' 5@ 5 0 90 MUAZN 30 QYR V3323 .
p X o oY NQ SOIMML3IA  SAYOL0
>0 N0 Yo 5o Q2104 05 (VAVJOL - 19y
YA U SIS
JSATLVD
() - LSISSY HIBL  HOBLBUPBL  C goyd AYNTIS

A Fauuy -ﬂ \ \v

FIGLRN LNOP  SHYY .%&szqz




>0 pRe >0 A S OOy R3l

>/ o /o o 20 00 2MFNL3NAL

NO 2lo 'Q Wil RILFN 2 QLY N3Y
Y Q o N NG G @ 2WWFY/> aQHIANY

S o rY )Q )l 02143 ) N34 1 4RI
Yo y X2, p e 20 Q21718 HOHONY
NG 910 70 D)@ QLA 2Q QRMIN
Yo e ple] ) Te QIO N QRN
© SHHIPE W o4
D70 QN A</ —0 T OCWLIN QIO NIV
S 13 3acdd
>0 Oy © Q@ 101ZL OIS 30 iYL

> @ >/ © w X, N QDI VL4 “t0g J3a ewiant
. S_LNG/2 (£1Y

. _ X

- CT R FEL BB aeud S0ITIEr FWLPh Loiar . Sy (v -aedd [ 1avyag

> Yauuy Wl\uw




| | l
~a P A > e 7o TNFOOLOA) ¥ - O
p A" p A e 72 Q 3 \RNROYOVIARLI N -d
>Q SV »o »Q YorHdY v @ h ¥
>'6 pIR<; » a >o 3Ny ANBIN(Y3E - W
20 ™o NG pX) YalQiLiasy -4
—SINFU )0y

> e - @ - Dl 20 3 Y)Y0L3N
F LGy ool

DI 2o WA @ DV X0 D
TR0E QY 1o 0F SIUey

o >1 1@ ke, 3UIHY U

—<3NSsSuay

R A TUTWEL O e SUILOSA LAGE a1 -ad/ TR
=/ S WHRELC SO0 ed

N
- wuuy




(&)
J Y- V1N ¢

e
30

pAeY

Do

7Q
> ®

0
Y Q

e

S
0

b

2@
> o
VA

Do

7 o
’Q
QP
Yo

Do

p{c]
Yo

pUe)
p Le)
70

NNGIIQASNB0ToL-d 0y

ANy QW Skale

~“vNoyaeHd
I3 IRAY an Olidval

N iy Nassie.
S \gaIxo Lty

SV ¥3330d

Y K3+ 2Q OXy1IdNNe
C1O)Y? = Quymdd

VN XYV Y O
S 21T\ IYSIi3Y DV

S 22 )22 O diH d

vnyEL odonix -9 h’
N oINS 3¢ QN
¢ro1n?3n 3 awyodiy

SIFNCIXT

TISv A3 40 y=sULl -s00dd oMANG  SaLNEN ANIQT

£/

RV N @0ad /IO

QMVHAST Sooacdd



'SOLSYR o0 Ak L N2HA QIPYER LNRI3Y| 48 sniHl3weSs AIna %
A ® ZA¢) = e P ¢ S3M Ly esnNal

> >/ o > P > © QA 02yl N3-2 QA2

SPONWIYLL Arvy 2

>IE ory > O A0 SBWLIH W 020U |
26 | oo e >0 L7394
QY (Y @\ N ¥ SOV NEILSYIG
A0 pl¢) p.Xe p Ko SON(YOZL AYIIYD
AQ ple >0 ) Je) QN3 2R cdonaay

NE Q Yy PAC ) Ne) A NEVEAS
VQ ple) A, ) Q S QAuVdildgan D
Sio Yo Yo X0 Oy Nalywn 2

ple; pge p e nQ YYaop
Yo pAe pre »Q N3 0 SO
S3A1710991d
151559 ‘1231 10 VHIHRL 1y OFIRS C AUUYSA LUIQR By ohaTd / frang3d

(o

w ey €5 T QUYYHEG SLON@A L




AT

EQUIVALENCE OF ESPECIFICATIONS CHAPT
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GRUPO QUIMICA
INDL. LTDA.

Acidss Baces, Solvents
SaltsyIndicators for
"for Analveics"® UV/HPLC

Solvents
for
Spectroscopy

Salvents fo
Pezsticide
Pezidue
Analvsis

e T owm TT om B gu TP pe TV gm BT aw TP ow T oo T e "% an T g =T o= ="

[} 1]

' d H

' ' H
MERCK ! "Zur Analvse" ! Lichrosolv thaczonl ' For Peczidue

H ' ! Analwv=is

5 ' 5 :'
MONTEDISON H For RPE ' PS for i PS—foar the
CARLO EPBA H Analveis H - Spectrorhotometrv! analveis of

H H : i Pezticides

' H H V rezidye
J.T. BAKEP ! Reagent H Balker H Photpeow : Peci

H tAnalvsed HPLC! ' analvzed

: ; : ; i

: H H ! Mano9rade
MALLINCKODT i PA-ACS H - i1Spectrar-zpectro—! zolvents

' H tPhotometric Qradsiftar 9az chro

H H ' ' mato9raphy
RIEDEL DE HAEN! Reagent ACS ! - d Spectranal ! Peztanal

H H H ! -
EASTMAN KODAK | Reagent ACS ' - } Spectro arade d -
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GRUPO QUIMICA
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® Pioneer in Brazil in Solvent Production
for UV/HPLC, Pesicide Residus snalysis
and Esper’ Y.

© Makers wide rangs of Chemical
Reagents (acigs, Bases, Sals, Indica-
©rs, ... ) and Raw Materigls for Che-

o Production and quality control supervi-
sed by PhD in Chemisxy.

NOW ALSO EXPORTING
TO LATIN AMERICA

@ Pioners en Brasii de la Fabricacidn de
Soivientes para UVHPLC, para snéiisis
de Reskiuos de Pesticidas y pera Espec-
¥oscopia.

o Fabricarts de una variada Knes de

® Aioneire no Brasll na fatricacio de Sol-
veries pars UVAHPLC, para andlise de
Residuos de Pesiicidas e para Especios-
copla.

o Fabricante de uma varisda linha de
Reagentss para Andlice (Acidos, Sais,
Bases, (ndicadores, . . . ) @ insumos para
indistrias Quimicas ¢ Farmacéuticas.

® Produguo ¢ controle de qualidace su-
pervisionados por phD em Quimica.

AHORA TAMBIEN EXPOR-
TANDO PARA LA AMERK
CA LATINA

AGORA TAMBEM EXPOR-
TANDO PARA A AMERICA
LATINA

W e @ —— ———————
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PRODUTOS cODIGO ) E?Lff.éﬁgé)”
Acetato de Ambnio PA-ACS 07168.e 5009
Acetato de dutila (iso) (Ver Acetato de Isobutila)
Acetato de Butila-n para Anilise (Acetato de n-Butila) 01123 litro
Acetato de Cadmio 2.H20 para Anilise 01469.¢c 1009
Acetato de Cédmio 2.H20 para Andlise 01469.d 2509
Acetato de Cilcio {séco) para Anilise de Solos 09169.¢ 5009
Acetaro de Cobalto Il (oso) 4.H20 pars Anilise 01287.c 100g
Aceiato de Cobalto I (o) 4.H20 para Anilise 01287.d 2509
Acetato de Etils para Andlise 01013 litro
Acetato de Etils pars Andlise de Residuos de Pesticidas 05013 litro
Acstato de Etils para Espectroscopia 02013 liero
Acetato de Etila pars UVHPLC 03013 livro
Acetato de Isobutils para Andlise 01371 litro
Acetato de Sédio 3.H20 PA-ACS 07051.e 5009
Acetato de S6dio 3.H20 PA-ACS 07051.f 10009
Acetons pars Andlise 01000 litro
Acetons para Andlise 010008! 5 litros
Acetone pars Andlise de Residuos de Pesticidas 05000 litro
Acetona pars Espectroscopia 02000 litro
Acetons psra UVMHPLC 03000 litro
Acetonitrils psra Anélise 01019 Iiro
Acetonitrila para Andlise de Residuos de Pesticidas 05019 litro
Acetonitrils pars Espectroscopia 02019 litro
Acetonitrila para UV/HPLC 03018 litro
Acido Acético Glacisl (Adequado pera uso com o-Tokidina) 01015.1 litro
Acido Acético Glacisl para Anlise 01015 litro
Acido Acético Giacial pars Andlise 0101581 5 litros
Acido Acético UV/HPLC 03015 litro
Acido Aspartico (L) para Andlise 01631.b 500
Acido Aurintricarbonico, sal de Aménio (Ver Aluminon)
Acido Benzoico PA-ACS 07058.¢ 5009
Acido Bérico PA-ACS 07044.¢ 5C0g
Acido Brom/drico pars Andlise 01097 litro
Acido Citrico 1.H20 PA-ACS 07059.¢ 5009
Acido Cftrico 1.H20 PA-ACS 07059.1 10009
Acido Crtrico Anidro PA-ACS 07483.e 5009
Acido Citrico Anidro PA-ACS 07483.1 1000g
Acido Cloridrico com baixo teor de Mercirio 09023.q 250mi
Acido Cloridrico pers Andlise (37%) 01023 liero (1185¢)
Acido Cloridrico para Anélise (37%) 0102381 5 litros
Acido Crémico Anidro pars Andlise 01570.d 2509
Acido Etilenodiaminotetracetico (Ver EDTA)
Acido Fénico {Ver Fenol)
Acico Fluor{drico 40% psra Andlise 01412 litro
Acido Fluoridrico 48-51% PA-ACS 07025 litro (1150g)
Acido Fluoridrico 70% (Adequado pars uso em Geoquimica) 09429 liero (1200g)
Acido Férmico 88% PA-ACS 07157 litro
Acido Fosfomolibdico PA-ACS 07459.2 25¢
Acido Fosfomolibdico PA-ACS 07459.c 1009
Acido Fostérico PA-ACS (85%) 07034 litro (1710g)
Acido Fosfotungstico para Andlise 015062 259
Acido Fosfotungstico pera Anélise 01506.c 100g
Acido Fumirico para Anflise 01533.¢ 5009
Acido Glutamico(L) Psrs Andliss 01315.¢c 1009
Acido Lético pera Andlise 01159 litro (1200g)
Acido Nrtrico 99,5% 09479 litro
Acido Nitrico Fumegante (90%) 0977 litro
Acido Nftrico com baixo teor de Mercirio 09022.q 250m|
Acido Nftrico para Andlise 01022 litro (1400g)
Acido Nitrico pars Andlise (70%) 01125 litro
Acido Ortofostérico (Ver Acido Fostérico)
Acido Oxdlico PA-ACS 07073.¢ 5009
Acido Piroghlico (Pirogalol) 06399.d 2509
Acido Succinico Anidro para Andlise 01349.d 250g
Acido Succinico Anidro pars Anélise 01349.e 5009
Acido Sulfirico Fumegante (7%S03) 09123 litro
Acido Sulfurico pars Andlise 01021 litro (1840g)
Acido Sulfurosc PA-ACS 07387 litro
Acido Tartdrico PA-ACS 07164.¢ 5009
Agar Agar Bacteriolbgico (em pd) 01397.c 1009
Agar Agar Bacteriolsgico (sm pd) 01397.¢ 5009
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A Agua oxigenada 30% (Ver Peréxido de Hidrogénio)
Alaranjado de Metils-Indicador (Cl 13025) 070742 259
Alsranjado de Metila-Indicador (Cl 13J25) 07074.c 100y
Alcool Absoluto (Ver Etanol Absoluto)
Aicool Amilico (is0) (Ver Alcool Isoamflico)
{ Benzilico para Andlise 01166 litro
Alcool Butilico (Iso) (Ver Isobutano)
Alcoc! Butilico Normal (Ver Butanot-n)
Alcool Butitico Tercidrio (Ver Butanol Tercidrio)
. Alcool Cetilico para Andlise 01296.e 5009
Etilico Absoluto (Ver Etanol Absoluto)
Alcool Isoamilico para Andlise 01078 litro
Alcool Isobutilico (Ver Isobutanol) .
Alcool Isopropilico (Ver Isopropsnol)
Aicool Metilico (Ver Metanol)
Alcool Ter. Butilico (Ver Butanol Tercirio)
Aldeido Férmico (Ver Formaideido)
Aluminon 01597.2 259
Amarelo de Metanila (C] 13065) 07624.b 509
Amonia (Ver Hidréxido de Aménio)
Anidrido Acético pera Andlise 01017 fitro (1081g)
Anidrido Crémico (Ver Acido Crémico)
Anidrido Ftalico PA-ACS 07145.¢ 5009
Aniline PA-ACS 07176 litro
Antim8nio em P6 pars Andlise 01276.h 109
Arginine (L) Cloridrato psra Andlise 01306.c 1009
Azida de Sédio pars Andlise 01461.c 1009
Azida de Sodio psrs Andlise 01461.d 2509
Azul de Bromofenol - Indicacor 07075.g 5
Azul de S8romofenol - Indicador 07075.» 25¢9
Azul de Bromotimol - Iindicador 07178.2 259
Azul e Bromotimol - Indicador 07178.9 59
Azul de Metileno pars Microscopia (Cl 42780} 09112.2 259
Azul de Metileno para Microscopie (Cl 42780) 09112.¢c 1009
Azul de Vitdria B pars Microscopia (Cl 44045) 09673.a 259
Azur-Eosins-Azul de Metileno seg. Giemsa em pé 07181.2 259
Azwr-Eosins-Azul de Metileno seg. Giemsa em pd 07181.g 5g
B Béisamo do Canadd p/Microscopia (sintético) 09172.¢c 1009
Benzeno pers Andlise 01001 litro
Benzeno pars Andlise de Residuos de Pasticidas 05001 Iitro
Benzeno para Espectroscopia 02001 Itro
Benzeno para UV/HPLC 03001 Iitro
Benzina de Petréleo (Ver Eter de Petréleo)
Benzoasto de Bencils pars Andlise 01529 - litro
8enzol (Ver Benzeno)
Betaraftol pars Sintese 06184.¢- 5009
Botanaftol pars Sintese 05184.¢c 1009
Bicsrbonato de Amdnio pers Andlise 01444.¢ 5009
Bicerbonato de Potdssio pars Andliise 01355.¢ 500y
Bicarboneto de Potéssio pers Andlise 01355.¢ 1000g
Bicaerbonato de Sédio PA-ACS 07045.¢ 5009
Bicarbonato de S6aio PA-ACS 07045.1 10009
Bicarbonsto de Potdssio (Ver Dicromato de Potdssio)
Biftalsto de Potdssio PA-ACS 07066.e 5009
Bisulfeto de Carbono (Ver Dissulfeto de Carbono)
Bissulfito de Sédio PA-ACS 07185.¢ 5009
Borato de Sédio 10 .H20 PA-ACS 07069.¢ 5009
Borax (Ver Borato de Sédio)
B8romaeto de Etils (Ver Bromo Etaro)
Brometo de Potéssio PA-ACS 07042.0 500g
Brometo de n-Butila (Ver Bromo Butano)
8romo PA-ACS 07077.w E0m1 (155,5g)
8romobenzeno para Sintese 06542.q 250m| (372,59,
Bromobutano para Sintese 06106.p 100mi (127g)
Bromobutano pars Sintese C6106.q 250ml (217 ,59)
LBmmoamm para Sin.ese 06105.p 100m| (144g)
i | | ! )
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Bromoetano para Sintese 06105.9 250ml (350g)

Butanol Tercidrio pars Andlise (Ter. Butanol) 01415 litro "
Butanol-n para Anilise 01012 litro L
Butar:ol-n para Espectroscopia 02012 lro i
8utanol-n para UV/HPLC 03012 litro :

Butil Diglicol (Ver Eter Butilico de Diztileno Glicol)

Cédmio Metilico Granulado para Anélise 01464d 2509
Cal Sodada 06376.¢ 5009
Carbonato Bisico de Chumbo 11 pars Andlise . 01685.¢ 5009
Carbonato de Ciicio pars Andlise 01401.¢ 5009
Garbonato de Litio psrs Andlise 01501.d 250g
Carbonato de Potissio Anidro PA-ACS 07057.¢ 5009
Corborato de Sédio 1.H20 PA-ACS 0711'.e 5009
CGerbonato de Sédio Anidro 07047.¢ 5009
Carvio Ativo 00101.d 2509
Chumbo Meté/ico para Andlise em PS 01588.¢c 100g
Chumbo Metilico pars Andlise em PS 01588.¢ 5009
Cianeto de Potéssio pars Andlise 01653.d 2509
Cianetn de Potéssio psra Anélise 01653.¢ 5009
Cianeto de Sédio pars Andlise 01408.¢ 5Q0g .
Ciclohexano pers Andlise 01014 litro *
Ciclohexano pars Andlise 05014 litro
Ciclohexano para Espectroscopia 02014 litro
Ciclohexano pars UV/HPLC 03014 litro
Ciclohexanol para Andlise 01109 Iitre
Ciclohexanone psra Anidlise 01136 litro
Cisteins (L] Cloridrato (Anidro) para Andlise 013138 25¢
Cisteina 'L ) Cloridrato 1.H20 pars Andlise 013128 259
Cisteina (L) Cloridrato 1.H20 para Andlise 01312.¢ 100g
Cistina (L) pasra Andlise 01621.a

Cistita (L) pars Andlise 01621.¢ 1009
Citrato de Sédio 2.H20 (Trissédico) para Andlise 01187.e 5009
Citrato de S6dio 2.H20 (Trissbdico) para Anélise 01187.f 10009

Cloreto Cobaltoso (Ver Cloreto de Cobalto I1)
Cloreto Estanoso (Ver Cloreto de Estanho 11}
Cloreto Férrico (Var Cloreto de Ferro Il1)
Cloreto Mercuroso (Ver Cloreto de Mercirio 1)

Cloreto dé Ambnio PA-ACS 07038.¢ 5009
Cloreto de Bério 2.H20 PA-ACS 07061.¢ 5009
Cloreto de Biério 2.H20 PA-ACS 07061.f 1000g
Cloreto de Benzoila pcra Andlise 01564 livo (1210g)
Cloreto de Benzoila para Sintese 06564 Iitro (1210g)
Cloreto de Cddmio H20 PA-ACS 01297.d

Cloreto de Ciicio 2.H20 (em PA) para Andlise 01522.¢

Cloreto de Cdicio Anidro PA-ACS 07029.¢

Cloreto de Célcio para Dessecador (CaCl2.2HZJ) 09029.¢

Cloreto de Cobalto 11 {os0) (CoCI2,6H20) PA-ACS 07143¢c

Cloreto de Cobalto Il (0s0) (CoCl2.6H20) PA-ACS 071434

Cloreto ce Estanho 11 os0) 2.H20 PA-ACS 07039.¢

Cloreto de Ferro 11/ (ico) 6.H20 PA-ACS 07086.d

Cloreto de Hidroxilamonio (Ver Cloridrato de Hidroxilsmine)

Cloreto de Litio 1.H20 pars Andiise 01589.c

Cloreto de Litio 1.H20 pera Andlise 01589.d

Cloreto de Magnésio 6.H20 PA-ACS 07149.1

Cloreto de Mercurio | (o%0) PA-ACS 07121.c

Cloreto de Mercurio | (os0) PA-ACS 07191.¢

Cloreto de Metileno (Ver Diclorometano)

Cloreto de Pslédio 2.H20 para Andlise 01595.0

Cloreto de Potdssio PA-ALCS 07028.¢

Cloreto de Potdssio PA-ACS 07028.1

Cicreto de Sédio PA-ACS 07027.¢

Cloreto de Sédio PA-ACS 07027.f

Cloreto e Tionils pars Andlise 01153

Cloreto de Zinco PA-ACS 07090.¢

Cloridrato de Hidroxilamina PA-ACS 01402.¢

Cloridrato de Hidroxilamins PA-ACS 01402.d
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C Clorobenzenn (Ver Monociorobenzeno)

Cloroférmio para Anélise 01002 litro (1482g)
Cloroférmio para Anil:se (Adequedo para uso com Ditizons) 01002.1 litro (1482g)
Cloroférmio para Andlise de Residuos de Pesticidas 05002 litro
Cloroférmio para Espectroscopis 02002 litro
Cloroférmio para UV/HPLC 03002 liro

- Clorotene (ver 1,1,1 - Tricloroetano)
Cobaltonitrito de Sédio (Vesr Hexanit-icobaltato de Sédioj
Cobre Metdlico (em pé) para Andlise 01278.d 2509

. Cromo Metdiico psra Andlise (granuiado) - 013%9.c 102

D Detergerte Aicalino GQlLab 08386 litro

Dextrose (Ve Glicose Anidra)
Diclorobenzeno-p 06388.¢ 5009
Dicloroetano 1.2 PA-ACS 07196 litro (1241g)
Diclorometano pars Andlise 01003 litro (1326g)
Diclorometano para Andiise de Residuos de Pesticidas 05003 litro
Diclorometano para Espectroscopia 02003 rtro
Diclorometasno psra UV/HPLC 03003 litrv
Dicromato de Potéssio PA-ACS 07056.¢ 5009
Dicromato de Sodio para Anélise 01197.e 5009
Dietil Eter (Vear Eter Etilico)

Dietilenoglicol Monobutileter Eter Butflico Dietilenoglicol)
Dihidroxibenzeno, 1.3 (Ver Resorcins)

Dimetilformamids-N,N pars Andlise 01050 litro
Dimetilformamids-N,N para UV/HWPLC 03050 litro
Dimetilsulféxido pera Andlise 01093 litro
Dimetilsulféxido pera UV/HPLC 03093 litro
Dioxans pera Andlise 01063 litro
Dioxanas pars UV/HPLC 03063 litro
Dissulfeto de Carbono para Anélise 01340 litro
Dissulfeto de Carbono psra Espectroscopia 02340 litro
E EDTA, Sal Dipctdssico para Ardlise 01460.c 100y
EDTA, Sl Dissédico PA-ACS 07133.b 509
EDTA, Ssi Dissddico PA-ACS 07133.¢ 5009
EDTA, Sal Dissédico PA-ACS 07133.f 10009
Enxofre Puro 07095.¢ 5009
Eosins Amerels (C! 45380) 061142 25
Eosina Amarels (Cl 45380) 06114.c 100g
Eosine-Azul de Metileno, 569. May-Gruwaid em pd 07204.2 25
Eosine-Azul de Metileno, seg May-Gruweki em pd 07204 ¢ 5
Eosina-Azul de Matileno, seg. Wright em pd 072062 25
Eosina-Azul de Metileno, seg. Wright em pd 072069 5
Estanho Metélico Granulado PA-ACS 07079.c 100g
Estanho Metllico Granulado PA-ACS 07079.d 250y
Etanol Absoluto pars Andlise 01254 litro
Etanol Absoluto pars Andlise 012548/ S litros
Etanol 95% pers Andlise 01004 liro
Etano! 95% pera Andlise 0100481 5 litros
Etano! pars Andlise de Res/duos de Pesticides 05004 liero
Etanol para Espectrescopia 02004 litro
Etanol pars UV/HPLC 03004 litro
Eter Bur/lico de Dietileno Glicoi pars Andlise 01489 litre
Eter Etflico PA-ACS 07005 litro
Eter Etllico pars Andlise (Aridro, mix. 0,1% de dgua) 01005 litro
Eter Etllico para Andlise de Residuos de Pasticides 05005 litro
Eter Et/lico pars Espectroscopia 02005 litro
Eter Etflico pers UV/HPLC 03005 litro

Eter Metllico do Etilenoglicol (Etilenoglicol Monometileter)
Eter Sulfurico (Ver Eter Etilico)
E'ter de Petréiso 30-60°C p/Andlise 01018 litro J

\_ |
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Eter de Petrdleo 30-60°C p/Andlise de Resid. de Pesticidas 05018 &tro
Erer de Petréleo 30-60°C p/UV/HPLC 03018 &tro
Eter de Petrdleo 60-110°C para Andlise 01208 ditro
Etilbenzeno para Andlise 01370 kivro
Etitenoglicol pera Andlise 01290 ‘itro
Etilenoglicol Monoetileter pers Andlise 01405 fitro
Etilenoglicol Monometileter (2-Metoxietanol) pera Andlise 01119 litro
Etilglicol (Ver Etitenoglicol Monoetileter)

Fenol PA-ACS 07081.¢ 500g
FenoNtale/ns PA-ACS (Indicador) ‘ 07065.¢ 100g
Ferricianeto de Potéssio PA-ACS 07068.¢ 5009
Ferro em P6 /Reduzido por H2) pars Andlise 01209.¢ 5009
Ferrocianeto de Potéssio PA-ACS 07210.e 5009
Fluorssceins (dcida) para Andlise (Cl 45350) 01104.d 2509
Fioresceina (6cida] pers Andlise (Cl 45350) 011041 509
Filuoreto de Potéssio para Andlise 01289.¢ 5009
Fluoreto de Potdssio para Andlise 01289.f 1000g
Fluoreto de Sédio PA-ACS 07091.¢ 500g
Formaldeido PA-ACS, {37%) 07046 fitro
Formaldeido PA-ACS (37%) 0704581 § litros
Formol (Ver Formaldeido)

Fosfato de Potéssio Bibdsico Anidro PA-ACS 07138.¢ 500g
Fosfato de Potéssio Monobdsico Anidro PA-ACS 07213.¢ 5009
Fosfsto de Sédio Bibésico 7.H20 PA-ACS 07214.e 500y
Fosfato de Sédic Bibdsico 2.H20 para Andlise 01560.¢ 5009
Fosfato de Sddio Bibdsico 2.H20 pars Andlise 01560.1 10009
Fosfato de S6dio Monobdsico 1.H20 PA-ACS 07052.¢ 5009
Fosfato de Sédio Tribdsico PA-ACS 07215.e 5009
Fésforo Vermelho 07146.¢ 500g
Fealato Acido de Potdssio (Ver Biftaiato de Potdssio)

Fucsina Bésica para Microscopia (Cl 42510) 092182 25 .
Fucsina Bésica para Microscopia (Cl 42510) 09218.c 100g
Furfurol para Andlise 01692.q 250ml
Furfurnl psra Andlise 06692 litro
Glicerina PA-ACS 07035 litro (1260g)
Glicerol (Ver Glicerina)

Glicina para Andlise 01317.c 1009
Glicina para Anélise 01317.d 2509
Glicocola (Ver Glicina)

Glicose Anidra para Andlise 01218.e 500g
Gluconato de Sédio pers Andlise 01687.c 500g
Glucose (Ver Glicose Anidrs)

Glutamato (L) de Sédio Monobdsico 1.H20 para Andlise Q1400.¢ 500g
Heptamolixdato de Ambnio (Ver Molibdato de Aménio)

Heptano pors Andlise 99% 01288 litro
Heptano pars Andlise 96-100°C) 21006 litro
Haptano para Andlise de Res/duos de Pesticidas 05006 litro
Heptano pars Espectroscopis 02006 litro
Heptano pars UV/HPLC 03006 lire
Hexametilenotetramina pars Sintese 06221.¢ 500g
Hexanitricobaitato de Sédio PA-ACS 073632 259
Hexanitricobaltato de Sédio PA-ACS 07363.c 100g
Hexano pare Andlise 99% 01285

Hexano pars Andlise (66-70gr C) 01007 litro
Hexano para Andlise de Res/duos de Pesticidas 05007 litro
Hexano para Espectroscopia 02007 litro
Hexano pars UV/HPLC 03007 litro
Hidroquinona gars Sintese 06222.¢

Hidréxido de Ambnio para Andlise 010208/ 5 litros

NETITS
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H HidrOxido de Ambnio para Andlise (min. 25%) 01020 litro
Hidréxido de Litio 1.H20 pera Andlise 01635.c 100y
Hidréxido de Litio 1.H20 para Andlise 01635.d 250y
Hidrdxido de Litio 1.H20 para Andlise 01635.f 10009
Hidrdxido ce Litio 1.H20 para Sintese 06635.¢ 5009
Hidréxido de Potéssio PA-ACS (lentilhas) 07031.e 5009

- Hidrdxido de Potissio PA-ACS (lentithas) 07031.f 10009
Hidr6rido de S6dio PA-ACS (lentilhas) 07030.¢ 5009
Hidrdxido de S6dio PA-ACS (lentilhas) 07030.f 10009

R Hidroxilamins Cloridrato (Ver Cloridrato de Hidroxilaminz)

/ lodeto de Potissio PA-ACS 07223.¢ 1009
lodeto de Etils (Ver lodo Etano)
lodeto de Mercirio Il (Vermeiho) PA-ACS 07224.c 100g
lodeto de Metila (Ver lodo Metano)
lodeto de Potéssio PA-ACS ) 07048.c 1009
lodeto de Potéssio PA-ACS 07048.¢ 500¢
lodo Etano pars Sintese (para sepsracho de minersis) 06360.p 100mi (19%)
lodo Metdlico (Ver lodo Ressublimado]
lodo Metano pars Sintese 06107.p 100ml (226g)
lodo Metano para Sintese 06107.q 250mi
lodo Ressublimado PA-ACS 07064.c 100g
lodo Ressublimado PA-ACS 07064.¢ 5009
Isobutanol pera Andlise 01100 fitro
isobutenol pars UV/HPLC 03100 litro
Iso-octano pera Andlise 01116 litro
Is0-octano para Anflise de Res/duos de Pssticidss 05116 litro
Iso-octano para UVMHPLC 03116 litro
Isopropenol pera Andlise 01008 litro
Isopropenv! pars Andlise 010088/ 5 litros
Isopropenol para Andlise de Res/duos de Pesticidas 05008 litro
Isopropano: pars Espectrosco, ;2 02008 litro
Isopropano! para UV/HPLC 03008 litro

L Leucine (L) pars Andlise 01321.b 509
Ligroina {Ver Eier de Petrdleo)
Lisina (L) Cloridrato pere Andlise 013238 25
Litargirio (Ver Dxido de Chumbo)

M Magnésio em PO pars Andlise 01277.c 1009
Magndsio em P6 pera Andlise 01277.e. 5009
Manits (Ver Manitol)

Manitol PA-ACS 07227 .¢ 5009

. Mercdrio Bidestiledo PA-ACS 07033.c 100g
Mercurio Bidestilsdo PA-ACS 07033.¢ 5007~
Metabissulfito de Sddio PA-ACS 07230.¢ 500g
Metanc! pera Andlise (Anidro, adequedo pers Karl Fisher) 01009 Iitro
Maetanol pers Andlise (Anidro, sdequedo pers Kerl Fisher) 010098/ 5 litros
Maetano! psrs Andlise de Res/duos de Pesticidas 05009 litro
Metanol pers Espectroscopis 02009 litro
Metano! psrs UV/HPLC 03009 litro
Metilcelussolve (Ver Etilenoglicol Monometileter)
Metilclorofdrmio (ver 1,1,1 - Tricloroetsno)
Metiletilcatons pars Andlise 01082 litro
Metilglicol {Ver Etilenoglicol Monomaetileter)
Metilisobutilcetona para Andlise 01082 Iitro
Metoxietanol-2 (Ver Etilenoglicol Mc nometileter)
Molibdeto de Amdnio PA-ACS C7043.d 2509
Molibde’ > de Ambnio PA-ACS 07043.¢ 500g
Molibdaro de Sodio PA-ACS 07032.d 2509

‘ Molibdato de Sédio PA-ACS 07032.¢ §00g ‘
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M Monociorobenreno para Andlise 01094 litro

Monéxido de Chumbo (Ver Oxido de-Chumbo 1)
N N.N-Dimetilformamids {Ver Dimetilformemida-NN)

N-Butanol (Ver Butanol-n)
N-Propanol {Ver Propanoin)
Naftaleno Puro Sublimado 06284.1 10009
Naftaleno Puro Sublimado 06284.¢ 8009
Naftaleno, 2 Hidroxi (Ver Betanaftol)
Naftol (Ver Betanaftol)
Negro de Eriocromo T (Ver Preto de Eriocromo T)
Niquel Metilico em pd pars Andlise . 01467.c 1009
Nitrato de Magnésio 6.H20 para Andlise 01636.¢ 5009
Nitrato de Niquel 6.H20 para Andlise 01714.¢ 500¢
Nitrato Je Prata PA-ACS 07026.2 259
Nitrato de Prats PA-ACS 07026.c 100g
Nitrito de Sddio PA-ACS 07084.¢ 500y
Nitrobenzeno PA-ACS 07231 kitro (1240g)
0-Toluidina (Ver Toluidine-o)
O-Xileno (Ver Xileno-o)
Orange 1l (Ver Tropaeolina 000 N.2)
Oxalato de Potéssio PA-ACS 07067 .e 5009
Oxido de Chumbo Il (Monéxido) psra Andlise 01350.¢ 500g
Oxido de Cokre Il (ico) em p6 para Andlise 01418.d 2509
Oxido de Lantanio (111) 99% para Andlise 01301.c 100g
Oxido de Zinco para Andlise 01234 5009
P-Diclorobenzeno (Ver Diclorobenzer)-p)
P-Xileno (Ver Xileno-p)
Pardo de Bismarck Y (G) (CI 21000) (Ver Vesuvins padréo)
Peptano 2,2,4-Trimetil (Ver Iso-octano)
Pentano pars Andlise 01024 litro
Pentano para Andlise de Res/duos de Pesticidas 05024 litro
Pentano pars Espectroscopia 02024 litro
Pentano pars UV/HPLC 03024 litro
Percloroetileno (Ver Tetracloroetileno)
Permangansto de Potdssio PA-ACS 07037.c 1009
Permangansto de Potéssio PA-ACS 07037.e 5009
Perdxido de Hidrogénio 30% PA-ACS 07036 litro (1422g)
Persulfsto de Ambnio Cristalizado PA-ACS 07053.¢ 5009
Persulfato de Amédnio Cristslizado PA-ACS 07053.f 1000g
Piridina PA-ACS 07062 livo
Pirogalo! (Ver Acido Pirogalico)
Preto Amido 108 (CI 20470) 09242.8 259
Preto Amido 108 (C! 20470) 09242.c 100g
Preto Azulado de Naftol { Ver Preto Amido 108)
Pretv Sudsm B (CI 26150) 09674.2 259
Preto de Cromogeneo (Ver Preto de Eriocromo T) .
Preto de Eriocromo T (Indicador p/Aitular metais) (Ol 14645) 07610.2 25g
Preto de Eriocromo T {(Indicador pAituler metais) (Cl 14645)  07610.c 100g
Propanol-2 (Ver Isopropanvl) .
Propanol-n psra Andlise (Anidro) 01087 litro
Resorcina pars Andlise 01453.c 100¢g
Resorcina para Andlise 01453.d 2509
Resorcinol (Ver Resorcina)
Rodamins R (CI 45170) 01244.2 259
Sacarose Cristalizada PA-ACS U7idé5.e 005 I
Sal de Mohr (Ver Sulfato Ferroso Amoniacal)
Sal de 1ochele (Ver Tartarsto de S6dio e Potdssia)
Sa/ de Seignette (Ver Tartarato de Sédio e Potéssio) )

Y LA
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PRODUTOS cODIGO \WUNIDAOE !
S Selenio em PS pera Andlise 01279.c 1009
Silics Gel Azul (c/ Indicador de Umidade) 07040.¢ 5009
Silice Gel Brance PA-ACS 07280.¢ 5009
Silica Gel Branca ¢c/30% de Silics Gel Azul como Ind. Umidade 07120.¢ 500g

Sulfato Ferroso Amoniacal (Ver Sulsto Ferro 11 (oso) e Ambnio)
Sulfato de Cédmio H20 para Andlise 01701.c 100g

. Sulfato de Cédmio H20 para Andlise 01701.¢ 500g
Sulfeto de Ciicio PA-ACS 07250.¢ 5009
Sulfato de Cobalto Il (oso) 7.H20 para Andlise 01288.¢ 1009
Sulfato de Cobaito I/ (os0) 7.H20 para Andlise 01288.d 250q

- Sulfato de Cobalto Il (oso) 7.H20 pars Sintese 06288.¢ 5009
Sulfato ce Cobre Anidro para Andlise 01741.d 2509
Sulfato de Cobre Anidro pars Andlise . 01741.e 5009
Sulfato de Cobre Il (ico) PA-ACS 07251.¢ 5009
Sulfsto de Ferro |l (oso) e Aménio PA-ACS 07055.e 5009
Sulfsto de Ferro Il (oso) 7.H20 PA-ACS 07150.¢ 5009
Suifsto de Magnisio 7.H20 PA-ACS 07099.¢ 5009
Sulfato de Magnésio Anidro PA-ACS 07060.¢ 5009
Sulfato de Prata PA-ACS 07049.2 259
Sulfato de Prata PA-ACS 07049.c 100g
Sulfato de Sédio Anidro PA-ACS 07070.¢ 5009
Sulfsto de Sédio Anidro PA-ACS 07070.f 10009
Sulfato de Sddio P/Andlise de Resfduos de Pest. (Granulado) 05070.e 500q
Sulfato de Zinco PA-ACS 07259.¢ 5009
Sulfito de Sédio PA-ACS (Anidro) 07089.¢ 5009

T Tartarato de S6dio e Potdssio PA-ACS 07262.¢ 5009
Tetraborato de Sédio (Ver Borato de Sddio)
Tetracloreto de Carbono p/Andlise 01010 litro (1594g)
Tetracioreto de Carbono p/Andlise (Adequado p/uso ¢/Ditizona 01010 litro
Tetracioreto de Carbono p/Andlise de Res/duos de Pesticidss 05010 litro
Tetracioreto de Carbono p/Espectroscopis 02010 litro
Tetracioreto de Carbono p/UV/HPLC 03010 litro
Tetraclorostileno pars Andiise 01144 litro (1620g)
Tetrahidrofursno para Andlise 01092 litro
Tetrahidrofurano para UV/HPLC 03092 litro
Timol pers Andlise 01462.c 1009
Tiocianato de Amobnio PA-ACS 07076.e 5009
Tiossulfato de S6dio PA-ACS 07054.¢ 500g
Tioureis pars Andlise 01264.c 100g
Tioureia para Andlise 01264.d 250g
Tolueno pera Andlise 01011 litro
Tolueno para Andlise de Res/duos de Pesticidas oco11 litro
Tolueno para Espectroscopia 02011 litro
Tolueno pera UV/HPLC 03011 litro
Toluidina-o 06413.r 500m|
Tolvo! (Ver Tolueno) .
Tricioroetano-1,1,1 pars Andlise 01098 Iitro
Tricloroetileno para Andlise 01096 litro (1464g)

. Trietanolamine pers Andlise 01135 litro
Triatilamina para Sintese 06602 litro
Trimeti! Pentano-2,2 4 (Ver Isoctano)

. Tropeeoline 000 N. 2 (Alsranjedo 1) (Cl 15510} pars Micros. 096234 25
Tropesolina 000 N. 2 (Alsranjedo 11) (Cl 15510) pers Micros. 09623.c 100g
Tungstato de Sédjo pé PA-ACS 07266.2 100g
Tungstato de Sédio pé PA-ACS 07766.d 2509

{
U Urois PA-ACS 07267.¢ 5009
V Vaselina L/quidas 08414 litro
Vaselina Sdlida 08088.¢ 500¢ J
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PRODUTOS . cODIGO

WNIDADE:
v Varde Brilhante (Cl 42040) psra Microscopia 09268.2 259
Verde Brilhante (C! 42040) para Microscopia 09268.¢c 100g
Verde Mailsquits pers Microscopis (Cl 42000) 092692 25
Verde Malaquits pera Microscopia (C1 42000) 09269.c 1009
Verde de Bromocresol-indicsdor 07072.g 59
Vermeliho Congo-Indicador (Cl 22120) 07572.a 259
Vermelho Congo-Indicador (Cl 22120) 07572.c 1009
Vermelho Fenol-indicedor 072729 5
Vermelho Fenol-indicedor 07272.a 259
Vermelho de Metils - Indicador (Cl 13020) 07273.2 25
Vermelho de Metila - Indicsdor (C! 13020) 07273.¢ 1009
Vesuvina Padréo psra Microscopis (Cl 21000) 09622.c 1009
Violets Bésica N 1 (Ver Violeta Genciana)
Violeta Cristsl-indicsdor para Microscopia (Cl 42555) ° 092742 259
Violeta Cristal-Indicedor para Microscopis (Cl 42555) 09274.c 100g
Violeta Genciana (Cl 42535) 072752 259
Violets Genciara (C! 42535) 07275.c 1009

Violeta de Metils 28 /Ver Violeta Genciana)

x Xileno puro, pera Microscopia 09016 iitro
Xileno para Andlise 01016 litro
Xileno-o pers Andlise (99%) 01352 liwro
Xileno-p pers Andlise (99%) 01140 litro
Xilol (Ver Xileno)

z Zinco Granulado 2-5 Mesh (3-8mm) PA-ACS 07411.d 2509
Zinco Granulado 2-5 Mesh (3-8mm) PA-ACS 07411.e 5009
Zinco Granulsdo 20 Mesh (0,8mm) PA-ACS 07403.d 2509
Zinco Granulado 20 Mesh (0,8mm) PA-ACS 07403.e 5009
Zinco em PS (300 Mesh) PA-ACS 07080.¢ 5009




Representantes:

Sede:
Filiat:

GRUPO QUIMICA INDUSTRIAL LTDA.

Rio de Janeiro: Rua Jacurutd, 826 - Penha - CEP 21020 - Tel.: (021) (KS)
280-9040 - Telex: (021) 34091 QGRJ-BR

S30 Paulo: Rua Dronsfieid, 421 - 19 andars/13 - CEP 05074 - Tel.: (011)
260-7908 - (011) 832-2047

Rio Grande do Sul: Av. Auxiliadora, 210 - Auxiliadora - CEP 80450 - Porto
Alegre - Tel.: (0512) 433029

Bahia: Jardim Joana d’Arc, Quadra D nP 16 - Jardim das Quintas - CEP
40320 - Salvador - Tel.: (071) 2410420

Maranh80o: Rua 10 casa 51 - Cohatrac || - CEP 65000 - S3o0 Luis - Tel.:

(098) 2254507
Santa Catarina: Rua Herminio Milles, 10 - Bom Abrigo - CEP 88085 - Flo-
rian6polis - Tel.: (0482) 550175

.Minas Gerais: Av. Afonso Pena, 952 /701 - Centro - CEP 30130 - Belo Ho-

rizonte - Tel.: (031) 221-8318/337-0769

Parané: Rua Repiblica Argentina, 880 - Agua Verde - CEP 80310 - Curiti-
ba - Tel.: (041) 243-6703

Rio Grande do Norte: Rua Segundo Wanderlei, 537 - Lagoa Seca - CEP
58030 - Natal - Tel.: (084) 222-5088

Mato Grosso do Sui: Rua Eng. Alfrio de Matos, 839 - Jardim Jacy - CEP
78065 - Campo Grande - Tel.: (087) 3864391

Pernambuco/Parafba: Rus Costa Sepulveda, 719 - Cidade Universitéria -
CEP 50730 - Recife - Tel.: (081) 271-3988
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The existing Philippine chemical
manufacturing industry of the Philippines is basically
import-substituting. It is heavy on the manufacture of
consumer or downstream products and rather light in the

basics and intermediates. There are several reasons for
this orientation, foremeost of which is the absence of
an adequzte domestic market base to ensure the viability
of ecoromic-size plants for the manufacture of basic and
intermediate chemicals.

Inasmuch as the economic size units for the
consumer/dounstream products are much smaller, there is
a proliferatior. of enterprise in plastics fabrication,
rubber processing, in the blending, formulation and
compounding of pharmaceuticals, agrochemicals
(pesticides}, paints, inks, adhesives, etc.

With such a set-up, the industry is therfore

heavily dependent on imported inputs. Together with the
vov-labor intensiveness of chemical manufacturing (which
nogates  the labor zdvantage of the country) and the
s=pitzl intensiveness of chemical plarts, the industry
finds difficalty in veering towards an exXport
arisentation z well as competing with import
substitones

CERPARMANCE GF THE THDUSTRY
Ia 1984-1986, th cherical industLyy
~ooeyivated  an average of 1.7 h11110n (03325,000) p=r
CRT . A =t constant prices., This represents
value added in manufactoring. The
e the third largest sector in
cmnned  only by food manufacturiae
little over 40% and, electriczi
..7% share of  totzl wvaloe  added  in

Ao e o nen . o the dndoctey s Levan 1
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BASIC CHEMICALS

The hasic chemicals industry may be divided into
the manufacture of the following:

1. Inmorganic chemicals
2. Fermentation products
3. Industrial carbon

4. Coco-chemicals

Inorganic chemicals include the chlor-
alkali products, chlorine and caustic soda, salt,
nitric, sulfuric, phosphoric and hydrochloric acids,
2inc oxide, polyphosphates, etc. There are approximately
20 firms under this category.

There are around seven (7) firms engaged in
the wmanufacture of chlor-alkali products S of which
installed such facilities to support their main activity
such as the manufacture of polyvinyl chloride resin,
pulp and paper, and monosodium glutamate.

Anhydrous ammonia, sulfuric acid, ammonium
sulfate are produced by fertilizer plants.

Fermentation products in the country include
ethyl alcohol, monosodium glutamate and acetic acid.
Ethyl alcohol or ethanol production is most often
integrated with sugar milling operations.

There are 21 alcohol distilleries in the country
although only 10 are active which have an aggregate
capacity of 446,000 liters per day. )

The sole manufacturer of monosodi.m glutamate
has a capacity of 16,000 MTPY.

Acetic acid (vinegar) is produced :v ttu country
o & cottage industry level out of suga- - 50 Juacrs,
coconut water, nipa sap or pineapple wastes. Tt 5176 Gf
the 1ndustry, however, could not be dctermiiwat cince

such operatinns are rarely registerecd wyt, ary
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government agency.

Industrial carbons produced iIn the country are
activated carbon, acetylene black and carbon black.

There are five (3) activated carbon
manufacturers in the country with a total capacity of
around 25,000 MTPY, directing around 935 7Z of their
products to the export market. Coconut shell charcoal
is the raw material in the manufacture of activated
carbon.

Only one (1) firm is manufacturing carbon black
which is mainly used by the rubber industry as pigment
and filler.

Acetylene black is supplied to dry cell battery
manufacturers by only one (1) firm now as the other one
ceased operations due to technical problems. Capacity is
720 MTPY.

The manufacture of coco-ctiemicals in the country
started in 1965 when the National Investment and
Development Corporation implemented its plasticizer
plant. Now, there are 5 firms engaged in the manufacture
cf methyl ester, refined as well as crude glycerine,
fatty alcohols, fractionated methyl esters and fatty
alcohols, and alkanolamides from coconut o0il. Other
products soon to be produced are monoalkyl phosphate,
fatty alcohol sul fates and surfactants.

The cocochemicals produced in the country today
are exported for processing into intermediates which are
raw materials in the production of soap and detergents,
shampoos, cosmetics, plasticizers end lubricants for
plastic fabrication, softeners for synthetic leather,
bsse for cintments, metal rolling agents, etc.

Total capacities are as follows:

tMethyl Esters 53,000 MTPY
Glycerine 14,500 MTPY
Fatty Alcohols 82,000 MTPY
Ethaenolamides 8,400 MTPY

Fractronated ME/FA 2,000 mIPY
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Local firms produce the following industrial
and medical gases:

1) O=ygen

2) Nitrogen
Z) Argon

4) Acetylene

At present, some parties would like to expand
the nitrogen gas production capacity to meet the
increasing needs of the local electronics industry.
Instead of the usual supply in cylinders, nitrogen will
delivered through pipelines.

Plant Location

Plants manufacturing basic chemicals are
dispers.:d throughout the country. The inorganic chemical
plants which are often integrated with other operations,
are found in Metro Manila, Bulacan, Bataan, Mindanao,
and, in the Visayas. Ethanol plants are located with the
sugar centrals, while the sole monosodium glutamate
manufacturing plant is in Pasig. Activated carbon plants
are located close to coconut areas: Mindanao, Cebu, and
Quezon. The carbon black plant is in Bataan while the
acetylene black plant is in Iiigan City.

The coco-chemical plants are located in Quezon,
Metro Manila, Misamis Oriental and Batangas.

Technical Aspects

Mary of the basic industrial chemical plants
were established in the 1950°s and 1960°s. However, the
carbon black and activated cearbon projects were
implemented in the 1970°'s and 1980°s. Cocochemical
plants, except for the NIDC project were erected in the
late 1970 - until the 1980°s. -

Raw materials for the inorganic chemicals are
mostly imported. Carbon black is also manufactured out
of imported petroleum. Coco-chemicals, activated carbon
and fermentation products are derived from indigenous
raw materials, coconut oil, ccconut siell charcoal,
sugar juice/molasses and pineapple wastes.

| |
[ [l [ ‘ ‘ ‘
| [ ] [ (N [ 1 [ ]
.




F' Ahex M
(&)

Martets

The inorganic chemical and carbon black are
sold mainly to local industries, the fermentation
products partly to exports, while the activated carbon
and cocochemicals mostly to exports.

At present, the country earns arocund US$ 20.0
million out of our exports of cocochemicals, another USS$
20.0 million from activated carbon, US$ 5.0 million from
alcohol, and US$ 1.5 million from monosodium glutamate.

Government Programs/Policies

Among the basic industrial chemicals included in
the Investment Priorities Plan are the following:

1. Salt

2. Activated Carbon

3. Sucro-chemicezls

4. Coco-chemicals

S. Ethanol

6. Caustic Soda

7. Acetylene Black

8. Di-octyl Phthalate

2. Sodium Sulfate

10. Soda Ash

As such, firms proposing to engage irn *the

manufacture of these productle may avail themselves of
fiscal and non-fiscal incenlives wunder the Omr:bus

Investments Code through the Bouard of Irvestmerts. Trecse
incentives include:

1. Ta.: and duty frea. imao tat ire Gf gLty
2 L omerd

<. T~ cree ! 1 larally, COTEATYR SCYALNRE RS

VIPS B VTIT TN
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3. Income tarx holiday: & years for new
pioneer (nterprises and 4 years for rnon-pioneerc.

8. Tax credit for taxes and duties paeid on
raw materials/supplies used on an exported product. °
S. Employment of foreign nationals.

6. Access to bonded trading/manufacturing
warehouse facilities.

Problems of the Industry

The power intensive basic industrial chemical
manufacturers like carbon black and chloro-alkali
manufacturers complain about the high cost of power.

Users of agro-based raw materials such as the
coco-chemical and activated carbon manufacturers are
faced with the uncertainty of supply of raw materials.
Changes in climatic conditions greatly affect the vyield
of coconut trees thus, the availability of coconut oil
and coconut shell charcoal.

Competition from imports has also been a problem
of the basic industrial chemical sector. High cost of
production due to economies of scale as well as high
cost of raw materials and power is the major reason why
local manufacturers cannot offer more attractive prices
than their foreign counterparts.

The specific tax on petroleum products is
imposed on imported organic solvents which 1is the
complaint of chemical manufacturers who use these as raw
materials. While the tax law says thit only solvents
produced out ot the fractionation of petroleum o0il is
subject to a specific tax, the BIR imposes the tar» on
all solvents.

Outlook
Among the subsectors of the i1ndustry, coZo-
ctemicals have the grestest gsotentisl here end 1n

foureign mertets.




With the manufacture of €coco-chemicals, we gars
getting more out of the coconut by exporting the higher
value products than our traditional exports, coconut oi!
and copra.

Coco-chemical manufacturers plan to go farther
downstream. At present, our._coco-chemicals are expor ted
to Japan and other countries for processing into
intermediates. We, in turn, import these intermediates
for the manufacture of soap, detergents, shampoos,
cosmetics, pharmaceutical products, etc. OQur local
industry is now slowly moving towards the manufacture of
these intermediates. As one coco-chemical firm says, the
Philippines shall soon be the coco-chemical center of
the world.

The government is currently conducting a study
on  sucro-chemicals. With the depressed world market on
cane sugar, we have to seek other means by which we can
derive income for the sugar industry, on which as we all
know, many derive their livelihood. Among the
sucrochemicals we envision to manufacture here are
citric acid, amino acids for animal feeds, etc.

The national alcohol program, which involves the
repiacement of tetraethyl 1lead in gasoline with
anhydrous alcohol, shall create a demand for ethanol.
The ethanol requirement of the program is expected to
reach 140 million liters per year.
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FOOD PROCESSING INDUSTRY

Composition

The food processing industry is composed mainly
of the manufacture of the following:

1. Processed Meat

2. Processed Seaweeds

3. Processed Frﬁits

4, Processed Shrimps aﬁd Prawns
5. Canned Fish |

6. Dehydrated Fruits

7. Ethnic Food Products

It is estimated that the large processors of
meat produce around 54,002 MT annually. Outside of this,
there are a number of the cottage-size processors with
an aggregate capacity of 300 MTPY.

The six (6) BOI-registered seaweed
processors/exporters have a combined capacity of 6,630
MTPY. These are the firms who have the facilities to
produce export quality seaweeds.  Five of these
manufacture the powdered form while the one other
produces the dried seaweed.

Processed fruits include purees, pastes,
concentrates and juices. Total industry capacity is
approrimately 32,008 M™MTPY covering five (5) firms in
fuit opuree processing, 2 in tomato paste, and 1 in
pireapple concentratea.

The er1sting processed shrimps and praving
industry ic estimated to have & capacity of 24,000 MTP /.
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estimated capacity of 38,000 MTPY.

Dehydrated fruits include banana chips, dried
mangoes, papayas and pineapples. The subsector is
composed of small or cottage-type operations requiring
minimum equipment ocutlays, thus their aggregate capacity
is difficult to determine.

Ethnic food products may sound foreign to you
but this group simply include bagoong, patis, various
sauces like that for lechon, kare-kare, etc. Again, the
group is composed of small units, which we have no means
of determining capacity or even number of processors.

Plant Location

The major meat processors are located in Metro
Manila, where the bulk of the market is. Small ones may
be found in the other urban centers of the country.

Other food products are processed in areas where
the material is abundant, such as Cebu and Bicol for
seaweeds, Mindanao, Visayas and Northern Luzon for
fruits, Visayas and Mindanao fcr fish, prawns and
shrimps.

Technology

With the industry eyeing foreign markets, more
modern processing facilities are being installed. The
most modern, though, are found among the large firms
especially those with licensing agreements with foreign
companies for the use of their international brand
names, which at the same time provide technical
assistance and technological advances.

To meet international quality standards, which
is a must if one intends to tap foreign markets, many
have quality control equipment. Perhaps you have heared
of many Philippine food products being rejected by the
U5 Fodd and Drug Administration in the past. Now,
Philippine food processors would rot live such losses,
thus they are more conscious of Quslity.
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The domestic consumers are still the prime
market of food processors. However, more and more gare
aiming for foreign sales.

Processed meat have been exported to Hongkong,
Singapore, Indonesia, the US and Bahrain. In 1988-1982,
exports averaged around US$300,800 per year. This,
however dropped in the succeding years to barely
US$40,000 per year. This drop is generally due to the
high cost of the major inputs, wmeat, packaging materials
(tin cans) and supplies.

The Philippines and Chile are the largest
producer/exporters of processed seaweeds among the
developing countries. In 1985, we exported 23,750 MT
valued at US$s 20,00@. Importers of this are the US,
Australia, the United Kingdom, Denmark, Japan Canada and
Spain, with 30 to 40 percent to Denmark.

During the past five (5) years, there was no
growth observed in our export of fruit puree. Exports
remained at a steady average of 1,808 MTPY valued at
around US$1,800. Exports of pineapple concentrates on
the other hand, showed an average annual growth of 20%
such that 24,500 MT or US$14,000 were exported in 1985.

Pineapple juice contributed to 95%Z of our erxport
of juices in 1981-1985 with the US and Canada as the
major markets. During the period, average annual exports
is 25,000 MT.

Tomato paste production is geared only for the
local market. The only 2 producers manufacture around
1,700 MTPY.

Our exports of shrimps and prawns grows steadily
at the rate of 18% annually. Japan absorbs 727 of our
erports, the US 22 % and Guam, Honkong, Canada and
Saudi Arabia the remaining &%.

Evports of canned tuna grew at the rate of 1€ 7
yearly during the past S years and 15 e pected L)
comtinue at this rate. US has been the biggest importrr
with 1.6 millionn cases purchased from Philippine canners
in 198% while Canads, Metherlands and SwitzerlanZ? o
teta) of 750,000 caves.
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In 1995, the country exporte arcund 10,0290 MT of
dehydrated fruits valued at US$12,008, with the US scg
the major importer. Japan's rate of impertation of
banana chips, however, showed the highest average
growth.

Chemical Requirements

Chemicals used by food processors include the
following:

1. For Freezing

Freon
Liquid Ammonia
Liquid Nitrogen

2. Aseptic Processing

Citric Acid
Ascorbic Acid
Chlorine

3. Dehydration

Calcium Chloride
Sodium Bisul fide
Citric Acid

4. Candy/Confectionary

Gum Arabic
Synthetic Flavors
Flavoring Extracts
Citric Acid

Maleic Acid

5. Canning/bottling
Sodium Benzoate
Food coloring
Acetic Acid
Citric Acid

6. Carageenan/seaweeds
Potassium hydroside
Pt scsium ch!arde

Faliaur Chlie ot

7. Fatw/cile
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Caustic soda
Bleaching clay

8. Flour wmilling
Benzol peroxide
Vitamins

Government Programs

Research and development as well as quality
control services are available for the indutry at the
Food and Nutrition Institute, NSTA, and Food Development
Center, FTI which also offer refrigerated storage
facilities.

The Central Bank supervised credits under rural
banks and the Technology Resource Center offer various
loan programs to agri-business projects.

The Omnibus Investments Code offers various
incentives to export and domestic processors of various
food products.

Problems of the Industry

The canners of meat and fish operate below their
rated capacities mainly due to the high cost of major
inputs like meat or fish, tin cans and supplies.

To lower the costs of fresh meat, the industry
believes that it might be necessary to extend financial
assistance at low interest rates to livestock raisers
and to set lower tariff rates for feeds.

Tin cans may be available at lower prices if
ornly the existing facilities for tin can fabrication are
usograded and the tariff on tin plates &sre adjusted
downwards.

Besides sharing the tin can problem, fruit
Lrocessors are oftern fsced with shortage of rawv
materials., It might be necessary for fruit proreisors tno

-y T N R E E T TR I S AR R BT | iy 1) with
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aorganized farm producers to be dssured of a steady
suznly of materials. This will, however, require
financing. '

Fruit puree processors also bear the burden of
the high cost of imaoorted asceptic bags.

Capacity wunderutilization due to raw material
under supply and Quality is a problem of shrimp and
prawn processors. Backward integration might also be
necessary for a steady supply of good quality materisls.

Manufacturers of dried fruits require sugar.
Although we are a sSugsr producing country, processors
complain that sugar price= here are more expensive that
world market prices.

Outlook

Food processors are optimistic that they can
garner a sizeable sum in exports with an increased
effort to promote our products abroad.

It is hoped that the Philippine meat processors
can get a share of the meat imports of Japan, Honkong
and Singapore.

Seaweed exports are predicted to grow at the
rate of 8 % annually. Prawns and shrimp exports shall
maintain the 18 % annual growth rate. Based on past
performance, exports of fruit puree shall increase by 30
7% annually, pineapple concentrates at the rat. of 20 7,
and pineapple juice 39%. .pa






