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ABSTRACT 

An expert group meeting was conducted by UNIOO, Chemical Industries 

Branch on 16-20 May 1988 for Representatives frm 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 

sti111.1late thinking towards similar activities in other (attending) countries. 

Each country representative used a UNIOO 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 list (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 UNIIX>. 

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. l\epresenutives 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 UNIOO to assist 

the participants in,understanding the various functions of UNIDO and the 
i 

types of financial and other assistance available to the countries of the 
• 

par·ticipants. 

The final days of the meeting were spent in the preliminary develop

ment of potential 'a-operative. relationships and agreements between the 

participants and between the participants and UNIDO. 

This report is divided into ~ections describing the participants at 

the meeting and the countries they represent; copies of the agenda, question

naires, and the ifldhidual participant's presentations (as annex items) with, 
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whet·e appropriate. coanents about the individual •s reports or doc1111ents; 

copies of documents and connents on the UNIDO staff member presentations; 

and proposed possible future co-operative relationships of the particil'Clnts 

and UN IIX>. 

' 
I Ill I I 
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EXPERT GROUP MEETING 

PARTICIPANTS 

ALGERIA: 

Mr. AISSAOVI, Abdelaziz 
Director of Development 
National Industrial Gas Enterprises Engineering 
BP 247, 
Kouba, Algeria 

Telephone: (02} 75 1270 

BRAZIL: 

Dr. Jose Savio J. HENRIQUE 
Technology Development Coordinator 
Ministry of Science and Technol09y 
Secretary of Fine Chanicals (SQF) 
Ave. W-3 North Q. 515 - 61dg. D 
Ed. Imperador - #3 Audar 
CEP 7060 - Brasilia - D.F. 

- also -

Dr. Sergio Freire de CARVALHAES 
Director & Dr. of Science, Chemistry ·· 
Grupo Qui11ica Industrial, LTDA. 
Rua Jacuruta, 826 
Peuba, Rio de Janeiro 

EGYPT: 

Mr. Lutfi KHATTAL, Chainnan 
Dyestuffs and Chanicals Co. 
Kafr El Dawar - Egypt 

Telephone: 816519 or 4916686 

MEXICO: 

Mr. Dionisio MENDEZ-MAYORA, Engineer 
Asst. Director, Technology Development 
Mexican Petr!>Chemical Conmission 
Patricio Sauz 1609, EDIF, B-5° PISO 
Col. Del Valle, 03100 Mexico, D.f. 

Telephone: 534-20-81; 554-83-11, Ext. 280 



PARTICIPANTS (Continued): 

REPUBLIC Of THE PHILLIPINES: 

Ms. Gloria D. Santos 
Board of Investments 
Industry & Investments Bldng. 
285 Gil J. Puyat Ave. 
Makati, Metro, Manila 

PEOPLES REPUBLIC OF CHINA: 

Mr. CHEN, Jin Ming 
Director 
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Beijing Specialty Gas Research Institute 
Dajiaoting Chaoyang District 
Beijing, China 

Telephone: 78-2731 

Ms. SUN, Jing-Yu 
Associate Director 
deijing Institute of Chemical Reagents 
Huagong Road, East Suburb 
Beijing, China 

Telephone: 78-3126 

UNIDO PARTICIPANTS: 

Ms. A. Tcheknavorian - Asenbauer 
Director 
Industrial Operations Technology 

Mr. Nichola Catipovic 
Evaluation Staff , 
Office of the Director General 

Mr. J. A. Kopyta,fski, SIRA 
Chemical Industries Branch 
Industrial Operations Department 

Dr. M. Derrough 
Back Stopping Officer 
Chemical Industries Branch 

MODERATOR: 

Mr. Willard L. Ent, Consultant 
P.O. Box 212 
Enmaus, PA 18049 
USA 
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DOCUMENT LIST 

1. Al. t.!DA FOR iHE 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 11ajor 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. 

2. QUESTIONNAIRE TO ATIENDEES OF MEETING: ANNEX 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 infonnation 

was gleaned by ~he participants in understanding 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. 

3. 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, 
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activities, use of experts, procureme~t and all of the other facets of 

such relationships. 

The means of r.onitoring such projects was also reviewed and 

extensively described. 

4. 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 govemnent representative 

from Brazil was parti:ularly interested in the potential for its use in 

his country. Production Distribution Areas (PDA) were defined and it 

was described how tt.ese 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 i" addition how it was integrated into developing data 
I 

for the PDA. 

5. BEIJING SPECIAL TY 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 (UNIDOj. 

It describes the development of the project document conta~ning 

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. 

' 
I I I I 11 
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DOCUMENT LIST (Continued): 

6. BEIJING INSTITUTE OF ':HEMICAL REAGENTS: ANNEX F 

Like Annex E. this is a description of a project by UNIOO & 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, ttc. 

7. 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 1n this section. These 

responses were prepared by Mr. Henrique of Brazil. 

8. SPECIALTY AND INDUSTRIAL GAS INDUSTRY IN ALGERIA: ANNEX H 

This presentation by Mr. Aissaoui of Algeria is in Frer.-;h • ..iowever. 

it is the only report of a participant at the meeting (other than Mr. 

Chen of BSGRI) which involves the specialty gas industry. All of the 

other experts at the meeting had their main interest in fine or reagent 
I 

chemicals. Therefore, it is included even th.::>ugh it is not in English. 

The report gives a complete and comprehensive desc~iption of the 

industrial gas industry in Algeria. Many of the specialty gas requirements 

are presently being imported and feasability studies need to be perfonned 

to detennine if it would be more appropriate to produce these produ~ts 

in Algeria. 

9. 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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DOCUM~T LlST (Continued): 

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

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

10. 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 prJducts, 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. 

11. PRODUCT CATALOGUE: GRUPO QUIMICA: ANNEX L 
.. 

This catalogue was used by Dr. Carvalhaes in describing the develop-

ment of his chemical reagent company in Br~zil. Alsc included is an 

equivalancy char_ relating · the Brazilian products to those of other 

producers of these products throughout the world. 

' 12. CHEMICAL REAGENTS 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 Phillipines. These included Agriculture, fishing, 

forestry, Mining, Textile and Textile Products, Leather Tanning, Basic 

Chemicals, Phannaceuticals, Rubber Products, Non-Hetalic Minerals, 

Electronic Products, Electrical Machinery, Shipbuilding, Automotive (Parts) 

and DFA Based Toilet Soap Manufacture. 
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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 

reldtionships) 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 reache~ on the product or 

products in which they need assistance, a project application would , 
be prepared.; 

B. Agreed to send to the Phillipines a listing 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 

lndu=try. 

D. Agreed to send a list 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 possibility of supplying technological data on: 

1. Gas rurification 

2. Industrial and Specialty Gas Safety 

3. Advanced Cylinder filling Techniques 

4. Industrial and Specialty Gas Qu~lity Analysis Procedures 

B. Asked that BSGRI supply the names of cylinder manufacturers and 

compressor manuf~cturers in China. 

C. Request fror.t Egypt that they supply a repDrt on the status of high 

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

available and at what purity. 

0. 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 other. 

E. Algeria further requested that a feasability study be conducted to 

detennine the 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 list 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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PROPOSEO CO-OPERATIVE RELATIONSHIPS {Continued): 

MEXICO: 

3. If appropriate, a project document "°uld be petitioned from 

UNIDO on developing the manufacturing capability for the 

chosen products. 

A. Requested that China and Algeria consider supplying purification 

technology for industrial and specialty gases used in the electronics 

industry. 

B. Requested a listing from the Phillipines and from China on the 

major, petrochemical imports. 

C. Technical exchanges are sought with all attendees regarding the 

EGYPT: 

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

for the products listed for pha!'lllaceutical compounds. 

A. Develop a project document to "°rk joi~tly with Brazil and or China 

to develop techniques for the production of certain reagent chemicals 

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

CHINA: 

A. B~th the Reagent Chemicals and the Specialty Gas entities will contact 

all of the other attendees with listings of the technologies (products) 

needed in China. 

B. 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 
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PROPOSED CO-OPERATIVE RELATIONSHIPS (Continued): 

direct the requestor to the proper govenmient organization in 

China. 

C. BSGRI requested the names of the llldjor 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, 

Braz i1 , Egypt and CM na. The 1 i sts wil 1 be reviewed and a 

"shopping list• prepared and submitted to each country which has 

the requested product available. 
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International S1"10Sh• on Specialty Gase:; and Reagent Chmicals 

Vienna, Austria 

May 16-20, 1988 

1/2 Day: 

' 

'' ' 

I. INTRODUCTION: {Df!rrough, Chen, Sun and Ent) 

A. UNOP; UNIDO 
Roles and Goals 

8. Legal Relationships between UNIOO, UMDP and the Developing 
Countries 

1. UNIDO Contribution {Derrough) 
2. Oevelopin9 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 Docaaent 
1 • Purpose of the Doc1111ent 
2. How Prepared and Who 
3. Genera 1 Layout . 

a. Development Objectives 
b. 1.-cliate Objectives 

(1) 5pecific Aims 
c. Background and Justification 

1
11 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 Governnent Inputs: 

(a) Staff 
(b) Training 



AGENDA - f'.ay 16-20, 1988 

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

~ P{ ·"e.x ,.; 
Page 2 

(3) UNDP Inputs 
(a) Experts 
(b) Training 
(c) Purchases - Expendable and Non-expendable 

4. Work Plan 
5. Institutional Fnwn1t 
6. Monitoring. Evaluation and Reports 

a. Monitoring (Local and UNDP) 
b. Evaluation (Local and UNDP) 
c. Proi'5s Reports 
d. Terminal Reports 

7. Tables and Doc..ents 
a. Project NUllbering System 
b. Annual Budget Statements 

(1) For Life of Project 
c. lltDP Budget Statements 
d. Equipment Purchases Budget 
e. Experts Budgets 
f. Staffing 

1/2 Day: 

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

A. Deten1ine and Log the Various Needs in the Different 
Countries (All Personnel). 

B. Begin Introduction to Preparation of Project Docments. 
(Derrough and Ent) 

1/2 Day: 

III. Govemnent Inputs to BSGRI (Chen and Ent) 

A. Staff 

B. Trainin!) 

C. Construction (Buildtngs and Other) 

D. Equipment 

E. Other 
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AGENDA - May l6-20, 1988 Page 3 

1/2 Day: 

IV. Govemaent Inputs to Chaaical Reagent Research Institute. 
(Sun and Derrough) 

A. Statf 

8. Training 

C. Construction (Buildings and Other) 

D. Equipment 

E. Other 

1/2 Day: 

V. UNDP Inputs tG 8SGRI (Ent and Chen) 

A. Experts 

8. Training 

C. Purchases - Expendable and Nonexpendable 

1/2 Day: 

VI. lf..DP Inputs to Chaaical Reagent Research Research Organization 
( Derrough ind Sun) · 

A. Experts 

8. Training 

C. Purchases 

1/2 Day: 

VII. The Tripartide Review System. (Mr. tatipovic and Mr. Derrough) 

A. Who Prepares 

8. Who Reviews 

C. Results of Review 

D. Complete Description of Preparation of Documents and Review 
Procedures 

' ' ' ' 
I I I I Ill I II I II I I II II Ill I I 

--
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AGENDA - May 16-20, 1988 

1/Z Day: 

VIII. Other Review Systms (Derrough/Ent/Sun/Chen) 

A. C.T.A. Reports 

B. Directors Reports 

C. Back stopping reports 

1 Day: 

IX. Final Review Period (All Personr.el) 

A. Respond to All Questions 

Page 4 

B. Assist in Preparation and Semi-Finalization of Projec·' 
Docunents for Each Country 

C. Wrap-up and Departure. 

' 
II I II 



INTROOOCTI ON: 

QUESTIC*NAIRE FOR ATIENDEES TO UNIOO SYMPOSIUM 
ON SPECIALTY GASES AND REAGENT CHEMICALS 

16-20 MAY 1988 

This questionnaire has been designed to assist those • are preparing the 
S,YllPOsi• 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 govenlllellt organizations 
• wuld nol'llllly be involved in regulating these industries or its 
employees and 111nage11ent organizations. 

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

QUESTIC*S: 

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 111in activity the assP.lllbly 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. does the industry tend to concentrate on the production 

of high volume (non-specialty) products? Yes or No 

c. If 2, b was ansWf'red Yes, does the industry utilize llOdern basic 
oxygen processes in it~ production? Yes or No 

3. Concerning the energy prod~'tion industry in your country, check the 
fuel sources below which are utilized: 

Oil 
Natural Gas 
Anthracite Coa 1 
Bituminous Coal 

-- Hydroelectric 
--- Nuclear Reactor 

Other 
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4. If there is a well established chemical industry in your country, check 
below the facets of that industry ""1ich exist: 

Petrochemical 
-- Synthetic Fibers and Plastics 
-- Agrichemical (Alllllonia and Fertilizer) 
==Pulp, Paper and Allied Products 
__ Soap, Detergents, Cleaners, Solvents 
__ Basic Inorganic Chemica 1 s (Acids and Bases) 

Basic Inorganic Chemicals (Industrial Gases) 
== Petroleu11 Refining 

Other 

5. Is your country self sustaining as far as its agriculture products are 
concerned? Yes or Ho 

a. If not, what are the 11ajor food-stuff needs which are i111?orted: 

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

c. Are there other 111jor i11POrts or exports of agriculture items, 
(Cotton, F-lax, etc.): List as l111POrt or Export. 

6. Would you describe your country as being more agrarian than 
industrialized? Yes or Ho 

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

------·· ·--··· 
b. If yes, list the major. !.f)ecialty crops (dates. fruits. co!t1·•·. 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* 

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

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 

Factory Laborer 
Factory Foreman 
Maintenance Elllployee 
Maintenance Supervisor 
Accounting Personnel 
Laboratory Technician 
Laboratory Scientists 

School School Degree Degree 

Laoratory Supervisors 
Stenographic & Secretarial -
Factory Kanager -
Company Owner (Manager) 

* Check more than one level, if appropriate. 

8. Is the health-care industry well advanced in your country? Yes or No 

Advanced 
Degree 

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 goven1111ent4l monitoring activities 
equipped with modern analytical equipment?. Check below if equipment listed 
would be found in typical analytical laboratories: 

Gas Chromatogra,•hy (Vapor Phase) 
-- l 1quid ChromatO•Jf°dphy 
-- Infrared Spectrorhotometry 
·-- Ma~s Spectr't)lnt•lt•r 

Atomic Absorption 
-- Thennal Cond1:ctiv1ty 
-- N.M.R. 

10. Are there national standards organizations or other regulatory organizations 
extant in your tount~y reldting to: 

a. Weights and me,sures (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 Transportation) Yes or No 

c. The protection of workers in the workplace (similar to the USA's 
Occupational Safety and Health Adllinistration). Yes or~~ 

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

11. Please add any other coaments about the specialty gas, industri1l gas 
or reagent chemical industries in your country: 

CC>tr.ENT ______________________________________________ _ 
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AGRICULTURE HEALTH 

DEVELOPMENT OBJECTIVE 

SPECIFIC 
PROBLEM 

I 
OTHER PROBLEM 

SOLUTIONS 

I 
[ NATIONAi. I'~ 

INDUSTRY 

DEVELOPMENT CBJECTIVE 

SPEC':lflC 
PROBLEM 

I 
PRQ,IECT 

OBJECTIVE 

EDUCATION ETC. 

ETC, 

ETC, 

OTHER PROBLEM 
SOLUTIONS 
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ELEMENTS OF PROJECT DESIGN 

DEVELOPMENT 
OBJECTIVE -- ···-···1-·. .. -..·:· ...... 

PROJECT 
C lf'ttED IATE> 
OBJErVE 

OUTPUTS 

' ACTIVITIES 

I 
INPUTS 

~· 

i 

.;1 

i a 

·i 
~ 
~ SECTOR OR SUB-SECTOR DEVELOPMENT TARGET 
i 
~ 

..... . ·i·- '"" ) 
" t SPECIFIC CHANGE (IN BEHAVIOUR OR CONDITION) 
:~ TO BE ACHIEVED AT THE END OF THE PROJECT 
' ' ,. 
;"; 

?: 
I 

~ TANGIBLE RESULTS OF PROJECT ACTIVITIES 
;: WHICH PROVIDE THE OPPORTUNITY FOR CHANGE 

~ 
~ OR PROGRESS' I 
::': 

.'~. 
·.'· 

SPECIFIC SUBSTANTIVE TASKS PERFORMED BY 

THE PRQJECT STAFF I 
ALL PROJECT RESOURCES PROVIDED BY 
THE GOVERNMENT AND THE UN 

Ar''"" e.1- c_ 
\5) 

Bl 
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SIMPLIFIED LOGIC FOR A DIRECT SUPPORT PBQJECT; .'. 
~ 

THEN .... 

WU \ ........ . 

THE~ .... IF ••• 

"" THEN •••• IF ••• 

THEN I I I I IF •• I 

IF I I I 

. 'i 

DEVELOPMENT ECTIVE 
INCREASED~VAILABILITY OF 
DRUGS TO F(\J;tAL POPULATION 

:'.·~ 
'.· 

(THE PROBLEJlif ADDRESSED IS 
THE LOW PRODUCTIVITY OF THE 

o:·-STATE PHARIMf.UTlCAL COMPANY ......... - .... . 
RESULTING ~GEYERE .SHORTAGES) 

PROJECT <I DIAJE> OBJECTIVE 
INCREASED~RODUCTION BY THE 
STATE PHAf!MACEUTICAL COMPANY 

OUTPUTS 

~· 
~ 

~· 
.; 

I RECONDJTlONED EQUIPMENT 
I PREVEN~IVE MAINTENANCE SYSTEM 

DEVELO;ED AND INSTALLED 
I IMPROvtD PROUUCTION SCHEDULES . /(• . 

I 
ACTIVITIES ;·: 

I MAKE SURVEY OF MACHINERY, IDENTIFY 
SPARE P.ARTS NEEDED, SUPERVISE 
RECONDl110NING 

e DEVELOP PREVENTIVE MAINTENA~CE 
PROCEDUPES, ETC. 

INPUTS .:· 
• MACHINEhY ENGl~EERS, PRODUCTION 

PLANNING EX::'EF'T, PREVENTIVE MAWTENANCE 
EXPERT;" 

t FUNDS fOR SPARE PARTS (GOV'T CONTRIBUTION) 

*· 

,., fl r1r:i#~ C. 
\.V''> 

HOW? 

HOW? 

l 
HOW? 

HOW? 
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SIMPLIFIED LOGIC FOR AN INSTITUTION-BUILDING PROJ§tT 

EFFECT 

.... ..... , -·--·- ....... ,,. 
EFFECT <CAUSE> 

EFFECT CCAUSE> 

i 
EFFECT <CAUSE> 

JSE 

DEVELOPMENT OB 
REDUCED ENERGVJCONSUMPTION IN 
INDUSTRY PER UNIT OF PRODUCTION 

~ 
t 

(THE PROBLEM ADnltESSED IS THE LACK 
OF LOCAL KNOW-H~ AND ADVISORY CAPACITY 
REGARDING RATIONAL ENERGY USE) ... ·.:~ -t ... _, 

,..,.,... __ .,,, .. 

A FUNCTIOUING~:· NERGV t."ONSERVATION DEPT, IN 
THE MINISTRY ·. OVHHNG THE FOLLOWING SERVICES 
TO INDUSTRY: " 

I ADAPTATI~ & DF.Vr, OF ENERGY EFFICIENT 
TECHNOLoG'.l ES 

;. .. 
I ADVICE T~. : NOUS TMV ON THESE TECHNOLOGIES 
I ASSISTANCE IN OPTIMIZING PROCESSES AND 

INITIATit_(G ENE~r,v SAVING PROJECTS 
.~: 

OUTPUTS 
' ,.,·. ' 

I R&D UNIT TO~DAPT & DEVELOP THE TECHNOLOGY 
I TECHNICAL l~FORMA'TION SERVICE 
I EXTENSION stRVICE UNIT 

/ 

ACTIVITIES .~ 
• CONDUCT A sdRvev OF MANUFACTURING TECHNOLOGIES 

~· 

I IDENTIFY EQ~IPMENT NEEDS FOR R&D UNIT, ETC. 
'• .·. ··: 

INPUTS i? 
• CHEMICAL EN~lNEER, MECHANICAL ENGINEER 
I RESEARCH EQdJPMENT, ETC, 

·.~ ·.•1 

' ~: 
'· 

, .. I \"'\\"I ('. "- c_ 
l_r /) 

WHY? 

WHY? 

r 
WHY? 

i 
WHY? 
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PROJECTS CAN BE DISTINGUISHED B~ THEIR MOD1 OF ASSISTAtlCE OR "FUNCTION" 

~· 
~ 

PROJECT FUNCTION 

- .,. ·••'•• .. •WWW c;s www• • •• ...... "!.J~ 

INSTITUTION BUILDING 

DIRECT SUPPORT 

DIRECT TRAINING 

EXPERIMENTAL 

PILOT 

·:·~ ... 
~: 
~: 

-
l 
:~~ 
1 
~ 
i;· .... 
I ., 
' .,. 
·r'i' 

?: 

~ 

,·. 

~~ 
~ 
~·· ., .... .. 
I .. 
I, 
~ 

TYPE OF OUTPUT 
' .. .,... __ .. .,,,. 

CAPACITY/CAPABILITY 

. PRODUCT OR SERVICE 
CEEASJBILITY STUDY, FIVE-YEAR PLAN, 
TROUBLESHOOTING SERVICES, ETC,) 

SKILLS/KNOWLEDGE 

RESEARCH RESULTS, DATA 

OPERATIONAL INFORMATION FROM A 
PILOT PLANT (TECHNICA~ OR 
ECONOMIC DATA) 

El 
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MONITORING 

-
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---------····-········"' 
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l 
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·~· 

~·· 

: CONT I NUOUS OV~RS I GHT OF: 1 INPUT DELIVERY -· --··· ... ,........ +--~·. .·. · ....... ~ ..... -
1 lff>LEMENTATIOM OF ACTIVITits 

<FULFILLMENT OF WORK Pt_Af> 
.. 
·~ 

1 OUTPUT PRODUCT I ON :: 

.. 

. , .,. 
l'i 

.. 
BY: 1 PROJECT ~TAFF - (. .. 

• BACKSTOPi>ING OFFICER 
::: 

• SIDFA/J~ 
f; 

• LOCAL UNpP OFFICE 
• 
~ ,· . 

.. 
·~ 

I, 
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"\J = f1I lfSTCIE CPl£-ESTAll.ISJED EVENT 
SEl.£CIED BV rwwB'ENf Fm KNITmlNj Pl.lmfS> 

A.I - SlA£Y CF SllE CCJ1liTED 

A.2 - AWE am..ETED 

A.3 - INJERtCR CDf>l£TED 
~ 

B.l - LAB ~lfftENT CREED 
c 

B.2 - INTERtm AL1ERATIC14S coo..rnn 
B.3 - EWIMHT INSTltlfD 

B.4 - FltW... TEST CDfLfTED 

C.l - TPAINl«i IN lHIRD CCUflRY CC1RETED 
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WHAT IS IT? 

WHAT IS IT TO BE USED FOR? 

.... . ....... -..... ... ~· 

WHEN IS IT DONE? 

WHAT IS IT CONCERNED WITH? 

WHO CONDUCTS IT? 

I 

. 
TRIPARTITE RtvlEW 

L 

I 
A DECISION-MAKlt(G MECHANISM <PROCESS> 

... 

• PERIODIC REVJdw OF PROGRESS 
~: 

1 EXAMINATION OF EXTERNAL FACTORS 
. l""l'flOilLE11 SOLV i .. -·- ... 

AT LEAST ONCE P~ YEAR FOR PROJECTS OVER $400,000 AND ,, 
AS REQUIRED FOR?SMALLER PROJECTS ,. 

~. 
fl 

t IMPLEMENTATION OF ACTIVITIES 
1 PRODUCTION Of ~OUTPUTS 

\. 

• ACHIEVEMENT OF PROJECT OBJECTIVE 
}i 
x. 

1 UNIDO, UNDP A~. GOVERNMENT REPRESENTATIVES, INCLUDING 
OPERATIONAL-LEvEL STAFF 

• UNIDO HEADQUAfii~RS STAFF CIF'NECESSARY> 
·'• . 

• TARGET GROUP REPRESENTATIVES <DESIRABLE> 
.. 

~ 
~·· 
'I ... 
'·( 

' .. . ,. 
;· 
~-

,;i 1'i I"\.;,: • .,, ('. 

\.t.r·I \ 
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~: 
" 

TRIPAFfrITE REVIEW 
~ 

" jj• 

~ 

, ANY OF THREE PARTIES CAN TAKE THE INl~ATIVE FOR SCHEDULING 
• ALL PARTIES HAVE TO BE INFORMED IN ADVANCE 

.,. · ••' ...... Q#D wwv• .. .·. ·. , .;.·..:~ ....,.. , , . .,,. .• ,._, ,., ... 

• FORMAL AGENDA IS REQUIRED: ::. 

PROJECT CONCEPT AND DESIG" J 

• 
• 

A. 
B. 
c. 
D. 
E. 
F. 
G. 
H. 

. .. 
PROJECT ACTIVITIES (PROGRESS ?N WORK PROGRAMME) 

PRODUCTION OF OUTPUTS i 
PROSPECTS OF ACHIEVING PROJEqT OBJECTIVES 

» 
UTILIZATION OF PROJECT RESUL~S . " .!: 
MONITORING OF CRITICAL ASSUMPTIONS r 
WORKPLAN TILL NEXT TPR f 

' CONCLUSIONS1 DECISIONS AND R~COMMENDATIONS 

NECESSARY INPUT: UNDP/UNIDO PROJECT .PERFORMANCE EVALUATION REPORT <PPER> 
~ 

REPORT OF TPR TO BE MADE BY RESREP's :nFFICE1 INCLUDING RECOMMENDATION 
REGARDING IN-DEPTH EVALUATION 

.. 
i~ 

' l· 
1. 

~\ r. ,·,..: ...... c.. 
' ,.,.. .. \..' , ) 
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EVALUATION 1 
~ 
f 
~:: 

AN ASSESSMENT OF PROJECT PERFORMANCE. • . '· 
- .. - - .. ·'""'.,.,_.,we cpawwv• • • .·.-.:·~ - ••t1·••••-•o•I'' 

1 ORIENTED PRIMARILY TOWARD EFFECT1VENESS <P.O.l AND IMPACT <D.O.l 

1 SYSTEMATIC AND OBJECTIVE 1 .. 
~ 

1 AIMED AT PROJECT IMPROVEMENT <FEEDBACK> ., ., . 
•.. 

t TO BE USED AS A LEARNING, ACTION•ORIENTED MANAGEMENT TOOL . .' 

e NOT MONITORING, REVIEW, INSPECTlbN, OR AUDIT 
~ 

~ 

~: 
' ~:~ 

~ 
" \ .. 

j~ 

'· ~ .. 

l· I. 

14 r, r.~ .. ...,,,, c_ 
~~-'\ 
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I EVAl.UAT~N 

I 
SELF-EVALUATION 
P - a wwsc.~- . ... • ..,., .......... so so 

t INTERNAL 
.. ·~· ..... 

I PERFORMED BY STAFF INVOLVED 
IN OR CLOSEST TO PROJECT MANAG9'£trr 

I REGULAR 

I OUTPUT-ORIENTED 

I SIMPLIFIED 

I STRUCnJRED 

ri 
~), 

x 
.1.: 

-
J 
1 .. 
~ 
:: 
(· 

;•;' 

•: 

;, 

·~· 

~. 

i 
.~ 

•. 
:; 
•" 

., .. 
~: 
~·· 

;. 

I 
IN-DEPTH EVALUATION 

I TRIPARTITE 

Ann@~ C. 

(.i~) 

I PERFORMED BV SPECIALtZED STAFF 
NOT DIRECTLY INVOLVED IN PROJECT 

t AT KEY DECISION POINT, AT END OR ·ex-POST 

• OBJECTIVE-ORIENTED 

I MORE SOPHISTICATED 

I f'tlRE TAlLOR-ftWE TO PRE-DETEFt11NED lSSt..eS I 

' " 



PROJECT STAFF 
(CTA OR NPC): 
CONDUCT 

·-· EVA1.UAJ:.1nu u.~n 

PREPAf...~ PROJECT 
EVALUATION 
REPORT PPER 

~ 
\ 

'\ 

' ' 

..... 
~· . , 

I 
:~· 
·• 
'· 

... 
SELF-EVALUATION PROCESS 

" ! . 
SIDFA (OR UNDP UNIDO/EVAL: 
OFFICE): 

...... 

P.EV I EW....,,PER hf·J> - ~ 
,,. REVIEW PPER···- ,., . 

COMMENT (QUALITY CONTROL) 
AND COMMENT 

A 
\ ~ 

., ,. 

\~ 
~·? 

•.· .,,,.. ..,.... 
;" 

'~ 
,,, 

I. 
_.-

~~~ 
_,,, 

\~ ~· / 
/ 

~~"J'~ 
\~ .. / 
~ ;. 

I ~'. 

~~~ \ { I UNJDO/EVAL: \ '.·'.: ...... 
\ ...... 

' ...... ;'' \ ...... ...... 
UNDP RES REP ~ ...... :' ' ' I,-': D 1 ST R I BUTE PPER 

s\.X3GEStED_ 1~'!S _!~ - ,~ ----
G~RN-ENT ~ TPR oR FOU.Otf-~'P 
(ADDI Tl OOA1.. 

PARTIES IF 

SPECIFIED) 

-_.-

,/ 

' 

' 

A \"'II'\€.~ (. 

\.\..6\ 

UNIDO TECHNICAL 
(BACKSTOPPING) 
BRANCH/SECTION: 

• . REVIEW . PPER .. -·· 

COMMENT, AND 
INITIATE ACTION 

_.,, ,, 
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WHY IS IT DONE? 
·· .,.. ,., ... ,.,..._ quaw41.1• 

,: 
t• 

~ 
f 

PR(lECJ ffifORmCE EY~OOIOO JEroRT ( pPER) 

I TO RECORD PROGRESS~ 

I .·TO lDEm'l FY P·RGBl&MG 

t TO SUGGEST REMEDIAi ACTIONS 

I TO IMPROVE IMPLEME,TATION 
·7. 

• TO ESTABLISH LIMITS oF UNIDO's 
PROJECT E'XECUTJNG aESPONSIBILITY . ,.,. 

'~.,..·--··1•1\• 

1-1 ,-,r"~ (_ 
u··t) 

WHAT DOES IT DO? t LOOKS AT: EACH OUTPUT (STATUS, PROBLEMS, 
LIKELIHOOD OF BEING PRODUCED} 

CRITICAL ASSUMPTIONS (RELATIONSHIP WITH 
ENVIRONMENT} 

PROJECT OBJECTIVE (HYPOTHESIS - APPROACH STILL VALID'?) 

• coMPAREs WITH PLAN CPRo-noc) 

t SUGGE~TS WHETHER RE-DES 1GN1 UP-DATE OF WORKPL.AN OR IN-~PTH 
; ., 

EVAL~1:10'4 IS NEEDED 

t IDENTI~IES ISSUES FOR TPR ;: 
'I ... 
·' 

' 
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OVERLAP AND DIFFERENCES AMONG MONITORING, ~-E:.VAL.~TIOO PHl IN-IFTH EVALLU\THJ4 
·i 

~ 
'l 
''· 

PRINCIPAL AREAS OF FOCUS .:: PROJECT 
-~ MON I TOR I NG 
::: 

INPUT DELIVERY 
... . ... , ...... w ----~· • .... :· .... -
CRITICAL ASSUMPTIONS LINKING 
INPUTS TO ACTIVITIES . 
PROGRESS/ACHIEVEMENT OF ACTIVITIES 

CRITICAL ASSUMPTIONS LINKING 
ACTIVITIES TO OUTPUTS 

PROGRESS/ACHIEVEMENT OF OUTPUTS 

CRITICAL ASSUMPTIONS LINKING OUTPUTS 
TO PROJECT OBJECTIVE 

PROGRESS/ACHIEVEMENT OF PROJECT 
(IMMEDIATE) OBJECTIVE 

) 
' -~ 

~ 
::.· 
; 
~. 

-~ 
... 

I. 
" \· 

~~· 
{ 
.•, 

.. 

CRITICAL ASSUMPTIONS LINKING PROJECT . 
OBJECTIVE TO DEVELOPMENT OBJECTIVE OR PROBlEM 

~ 

CONTRIBUTION TO ACHIEVEMENT OF DEVELOPMENT 
OBJECTIVE OR SOLUTION OF PROBLEM 

.. 

x 

x 

x 

x 

x 

Si:LF-EVALUATJON 

........ __ .,,,,. 

x 

x 

x 

x 

x 

TRIPMTITE fl.\1181 IS TIE f"ECtM191 Fm Dl~Itll FitlJltrJS Cf Af'JM. ~ fJlfJ f'W<IN3 IICISlCJiS. 
:: 

r~ I\ 1°1 •:~ '. (. 

U,.' "··, 

TRIPARTITE 
IN-DEPTH 

EVALUATION 

x 

x 

x 

x 
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I . 
HONITORINGIEVALUATION SCHEDULE <FOR PROJECTS OVER $L(X)AXXJ> f-l nn.~., ( .. 

ACTIVITY 

MONITORING 

-- ~. '"'' ... ·--·--------· 
TECHNICAL REPORT 

PROJECT PERFOWANCE 
EVAWATIOO REPORT - PPER 
(INPUT TO TPR) 

- TRIPARTITE REVIEW 

TE.ft\lNAL REPORT 

TRIPARTITE 
IN-DEPTH EVALUATION 

REQUIRED 
BY 

UNIOO 

ltmP/~100 

UNOP 

UNDP 
UNIDO 

UNDP 

. ;: ., 
I \ :\''J -..: . 

START OF 
PROJECT I ~~, ------. . YEAR 2 YEAR 3 YEAR ~ 

.~ ...... 

h 
~ 

s . 
--------~~--------------CONTINUOUS-----------------------~ 

-
J 

--------"'.~---------AS AGREED WITH UNI00-------------------1 
·., 

• • • • 

• • • • 
,; 

• .. 
::~· 

f 

---------.:---------~-----AS NEEDED-'--------- -- -- - -- --- - ------ -----) 
.. M S0£1lJL.ED* 

,·. 

" ,: 

*AT LEA'~ O~CE FOR PROJECTS OVER $1,000,000; MANDATORY IF PROJECT 
BUDGET .REVISION EXCEEDS $1100 1 000 • . 
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CKAPT!l I.Vbat 1• th• Iatearated De•elop!eat Progra .. e(M.aater Plan)for the 

cheaical 1ndoatv7 

l.h the 1Ddu.atria.llzatioa procus the aain question for the ;>oliticiau, 

dec1aioa uteri ad iaduatrial aaupra,1• the future atructure of the 

1Ddaatry.%1ae cl-.d for 1Dduattially produced aoods ls aroviq steadily 

aecordiAalJ to the. paeral lacraaae of the GXP,lacoma diltributioa,trenda and 

faahioaa acl pattariaa deYelopad in other aore industrialized countriea ate.nae 

utural tread 1a to 1"&1.l:_d the utioul. 1.D4Qtry to cOTar the aarkat d.ud aod 

tllia bne cloes not depend Tary auch on the ecouoaical 171tes pre•aillag ia. 

the COU1ltry. 

%.Ill auy da•elopiq coua.trie• the chesical industry is cou:ructed as a 

reftl.t of iaport IU'bltitution policy. Tba thin layer of industrialization is 

cnariq th• urbt of pbamaceuticw,daterpnts and soaps,painca aud 

••ni•bea,d1es ad inka,plaatic appllancea,rubber t:rres ucl technical goo41.0ll 

th• other bud bl counttiea wbera raw aatuials are a•ailable,aiceral 

eztraction &llcl crude oil procas11ag ls cla•alopilll to cOTer the local d .. &lld 

aad for uport. 

3.Tba illiti&l rate• of that puachuical lnduatry developaeat uy reach 1%-1'% 

. per year clue to lov capital coat of IUch projects,h11h Talue added of the 

operatioa,and eaay access to the auoph1at1cated tacbolo11.At this atage 

Nckwari lntesratioa of the chmcal iaduatry 1• eztr-.1.y lov ad their 

operatioaa ha•• character of aising,formulatiq and packing. That is creating 

1trODI prea1ure on th• iaportatioa of the iaputa for the procassiag 

1Ddu1try.Al.ao fiA&l goods for the resale are iaported by the industrialists to 

cOYer the whole r•q• of the deuad. 

4.roreisn investors are a.110 partic1pat1og Villingly io that stage of 

1aduttr1&.1 1tructure development.for the.s,aev aa=kets are created,aod bulk 

ch .. ical products from their factories are the iaputs for the host country 

1Dduttry. 

S. The dilaau for the decidoo aa£ker1 is obvious: e1 r.:1er curtail !.a ports aod 

keep idle or oot fully use already esi1tiog ~atiocal factories ca?acit!es,or 

to allow 1:aport of iapucs tree at the c~edit cooditioas. 

I I I I 
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lec:auae the nry Uaited Duaber of coulltri•• ban larp 1c&l.e revenue• froa 

ezporta,the olll.7 aolutiou to keep thft iaport• on a re1oaable for au ecouOllJ 

le•el,1• the 1.apo1itiou of 1.aport licences or other reaul&torr action. of the 

Govern11ents.Theae regulatioos froa che ecoaomical poiat of Yiev are 

1.Aefficieoc and atatiatically distributed o•er the br&Aches,vithout apecific 

priority,eftu if such vaa atated at the policy fonulatio'll atage.M'atural 

• ructioa is to blue for the iD.YeSCleut deciaiou lllcl requeat for 4e•elopeeat 

of productiou of iaported 1aputs.Atter uv project• are 1apl ... utecl the 

· s1tuat1o1l is repeated at a higher leTel of Yalu of laported rav uterlals ud 

iAduatrW iaputs.OulJ vheu etncture McaM rich acl a lot of interul 

1Aterliaka1es vere bu.ilt to the aatioaal aatural reaources ecouoaical 

aituat1o1l ucl balaa.ce of p&1'M1lta uy h iapro•ed· 

6.lut coutnctioa of the aodem atructure of the iDduauy re,urea 

tedmol.oaical ~ llov,Ucacea,Mdl10U7 a4 eqdJlllUC wbic:Ja at tla• poor 

iladuatri&l 1uucture caaot k produced tulde tlae coaatrf .!hat i• cructq 
the uv 1ndebtne•• acl pel'UMllC depeadeace oa ap&r• parta,aaiat.a..ce Md 
tedlllolo17 u well as product quality deTelopmenc to ... c the requir••'flt• ., 

foreicza importers.Therefore ia.•••~at 4ec:1a10Ga asacl project 18pl...-cac1Q• 

are calling for coordinated alld a vell prepared plaa. 

7.Very oftea the aaster pl.an is interpreted aa cOlltradictory to the aarket 

econoay principles.Avoidin& the exaaples of tlle developed a&rket econ0117 

countries or aultiutioa&l compaa.ie• vlUch are prep&riq that kind of pl&miiq 

docuaentation,oce c:ac sugsest to follow the reasoaicg of staple losic of 

necessary actioas.\lhat is to be prepared7The aarket 1tu47.Is the aark.et 1tud7 

typical for any tJ;le of ecocoaical syst .. 1 Of cou:se 1e1;the 01117 differences 

are the pattern fucctiocs,vhich in plaDCed econoeie1 may be established as 

directive tar1et1 and in tJl>ical aarkat econoaies •• trellcl &D&l.7111 results 

and restructural1%ation deri•atiT••·'~t the tec!ulolo11cal network should ~ 

built lialda& the rav aaterials available ad products reque.ced in the urket 

study.ts the technolosical aetvork of the clatll.ical iDdustry dependent oc 

ecocoay type1It looks like that it depellds ocaly oa procesi &Ta1lab1Uty and oc 

the cheai1tr1 .of the tracsf oraatioas which are fully independent of the 

ecoooaical 11sce:u.This aetvork fons a aodel of tb1 bduatry. 

The la1t step ic the project priorit1 selec:tioc,11 the analysis of the 

ecocoaaetric opti2isatioo model.This aodcl ii also independent of the ecocoay 

type.Of c:ou:se the t&r1et1 of optimum 1olution ••1 be different.One prefers 

the 1oc:ia.l beoefit,t~e other vill prefere the ptofit after taxes as the 10&1 

function. 

r 
I 
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Sc:e deciaioa. a.alters a&J prefer the 'belAnce of p&yaeat •• optiaized 

paraaetar,aoae other• OTerall .. 11a •alue.lut aethodology i• &lloviDg 

•iaul.ation of &117 Y&riabl• or par ... ter chalaae,to look into internal rulea of 

a.etvorlt deYelop.ent • .U a n.W.t of the auter plu sn-eparation,ia the planed 

ecOGoay the 11lTUtllellt allocaUou "1.U be decided,ud ia. aark~t ecooomy the 

ec:oaoaical luer-au like tua•,clutiH,aubeiclie•,credit fac111t1•• .. d 

coDditiou wiU be laauacl b7 the aonniq bodiea,to motiYate requested 

d1Telo,..11t clirecttoa. 

. 
8.Tbe chmcal llldutry,laf it• u.cure,11 airml•J intarUAked by 1nput1 ud 
outputs.The aatura.l reaources,agricultural or aineral origia.,ara frocessed ill 

loq cbaiu of tedmological line• croasliDkecl between thesselTes.11u.l 

couuaer 1oocls origiuthg fraa the chaical industry are a saall sb&re of the 

total ootput ef tbe cheaical proceaaiq iladuaay &Ad at the de•eloped 

1tnctur1 of that 1Dduatry co....-rs urbt productioa, does 11ot con.tribute to 

•ore thu 2'% of th• tow tunOTU of tile chuic&l iDduatry. 

9.The innsc.e11t .Ut co•t ud total in.aata•llt ape1Ul1tur•• are arovtq vban 

the proceu ia uarer to the rav aaterial tha11 to the aarket.OD the other 

bacd,to aake the prodactioa coapetiti•• to the iaported 1upply,as a rule 

higher capacit1e• are required vbe11 proceHi1l& the aaricultural a.ad aiaeral 

re•ourcu than vbu aarkat aood• are produced.Therefore the cheaical industry 

may be sn-eaentad aa a larae acal• network with ••rr differeotiated capital 

cott•,•Mrlf couuaptioa,aupovor raqa.ireanta aad pollution poteritial of each 

eleaent of th• tac:haoloeical chaiu. 

10.fo 1enerata tuch a utvork ill aa ualytical war aad to attach to each ullit 

paraaeters of the production and 1.AYeltment co1t,is oot a verf difficult task 

but it require• a yery lara• data bau availJbillty vhicb is rarely at the 

dispoa&l of the &OYa?"..,..Dta of' developina ~ountries aad their 1o~ustrial 

devel~pe•at org&Di&atioG.1.Korsall7 this iolor'2&t1oc 1• to be supplied by 

1peciali&ed cocaultiaa cc:.paniea, or OKIDO itaelf. 3y us!og these data aod 

having the aarket data on actual COIU&&al>t1on aod 1cie~tificall7 prepared 

forecasts of future dea&11d,vell correlated v1th the patteru of coosur.>tioo and 

tbe a•neral •acro.cocoaical parameter• such as a oatiooal ecoaoa7 1rovth 

rate,one can prepare the 

tbe cb .. ical industry,taking 

s~tuatioa. of a given ecoaoey. 

target 11tuat1oa of the siven country at:i.ictu:e of 

into coasideratioa the specific rav aace:ials 
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ll..lut this aetvork deacriptioa doea atill cot repreaeat the pl.ui or 

de•elop11eat proar .... ,hove·Hr it 1• well 1ntecrated betveea th• .. rltet da&Dd 

act rav aateri&l• a•aiUbiUty.?o cl1atri1Mate the aYailable reaourcu auc:h aa 

capital,amipover,eaer17,ea•iromeat protectioa,&110ua the aetvork eleeents in 

the tiae at th• particular 1oal fuuct1oa perforaallce(like aaziaua added •alue 

or profit,or aiJli .. iaport• co.ta),apecial procedure of project priority 

-.electiOll are required.ADd oal.7 vhea acieatific .. thodolo11 of atructure 

optima de•eloPMat 1a a lactvard htearatect Proar•••aa ta 1atroduced 

• co the project priority selectioa aad •pecific 

,anmetera of ecoaoaic:&l pollciea are eYaluated,'tha the ... cer pl&a of the 

ch-.ical iaduatry denlop-.at 1a created. 

12.the deKriMd procedure u1 k applied aoc uceaarilJ to the whole chemical 

iadutrJ.lforeO'ftr,to do that uarc1.1e for tbe vbole Qaie&l iadutry voulcl be 

clifficalt ud Terf ofte u uuc .... rr taat.VUJ oftea decilion·..ur1 are 
focuiq their iatereat 01l a apecific •raach of the dlmical 1.adutry,whidl ill 

tile obnou vay 1a c•tUq for the dnelopaeac.n.e reuou for auch aelec:tiT• 

approach uy H tauaeroua,u apecific rav uterial• aituatioa of the COWltrJ , 

some atrate1ic&l cODcepu ad policiaa,to ••tin oalr the aoac frequeat oQ.M. 

Therefore clle braoc:h auter plau for clle pbanaceutical, dyea,pe1tic~a, 

soap• &lld deteraeats etc.are ai.o au4 preferably ezecutad,uaiaa clle deacioibe' 

approach. 

13.The plamliq horizOll for the preparatiOll of clle 11&1tu pl&ll abould be 

1elected depending oa the iateatioa of the dec:iaioa ubr.The follov!D& type• 

of the plauiq act1Yit1H cu be covered l»y thi• utbodolo11: 

-re1cructuralizatioa prosr.... of tba esiat1A& laduatry( to aa•ver the 

queatioa vhich allit• 1houlcl be cloaed,vbich reque1t1 tbe aoder'llizat1on aad 

IC&le elllarsmetat,atad vbicb Dav tec:Jmoloaical element• are nece1aary to aake 

the structure aore resist&At to ezternal perturbat101ll) •• 

-.hort &Dd aediwa ters plaaa of the deYelop.ec of the cbeaic:al 1Ddu•try(2-S 

1ear1,1hoviil1 if the prepared decialollS on the iaYestaeat procramme 

iapl ... atatioa are reaaoaabl1 aza1veriAI the 1crate1ic 1oal1 of the cheaical 

1Dduatry.) 

-loll& term development pro1ramme1 .(10-15 ;ear1,1boviil1 th• preferable 

direction of 1rovth ia the 1pecif ic t1chDolo1ical area1 alld 1ad1cat1a& oa 

vhich chaia re11arcb aad •a1ineeria1 effort 1hould be coaceatrated oa.) 

,
• 
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14.l11lcertaint1•• ud riau are iacorporaucl ill uch 11uter pl.&11 u ill u1 

other foreca•t1D& perfot"aaDce.BoveYer,iD the aethodology aoae 1afet7 ••l••• 

an iDCorporataci to illclicat• Ua1 ta of rbta ud to abov tbe resetTe 

i~lat1ou.The 110at 1aport&1lt acerta111t1ea are:the rav aaterial ud product 

f'acure pric~ ,a%pected illftatmut coat ad fordp trade ~a.pouut of the 

... ter plaa. 

U.The utwork aaalp1s 1s P,Yiq the opportaity to 11lYest1gate not olll.7 th~ 

ooe aelectacl price,nt. th• c:haia of dapqdnt pric•H(price of pol191ra depada 

ftrJ mch oa crude oil prtcea etc).lzperianta are ahoviq tbat chaAge of rav 

utedal price ill · the loq tera are WlueDCiq all th• pri'-~• aloq the 

tec:Jmolo1ical ch&ill mad alao la&Y& iapact OD illYeatmellt coats.Therefore, 

aolutiou are to a larae ene11.t naiatat to raw •tarial price fluctuatio1l. 

16.'lhe lll'TeatllellC coaca used ill the aodel are takell froa available re80Urces 

at the ,... l•Y•l of C%aclibility,therafore the uae 1apact of error u1 be 

upectecl Oil the all el•e'lltS ud their optioaal selectioG. 

17.The aatioul aarket study ia aucb aore euy to be ~~•pared due to the 

saaller 11uaber of potential aceurios. The cloaiutiq difficult}' is the 

deteraiAAtioll of the ezport cOllpGGellt of the pl.&A.Bere the iate?'ll&tioaal 

situat1oa of the aivell branch of the chaical ladutry ill ~'le re1io1l ucl 

CODtiDeat, and a011etiaea the vorld OYeniev should be prepared.Evell the 

1tadies are carried. oat,the ri•k 1t1ll 11 high bec:auae it ia not bovn what 

decisiolll will be taken by other operators &lld decisioll aakera.Therefore for 

·. de•elopiDg coulltries ill specific caae• the r•1iooal branch aaster plallS for 

aelectad branch•• of the dl..U.cal 1oduatry are adviaable 11.p1&1tic1 

productioa,bulk pbaraaceut1cal• product101l,addit1•e• aod catal7st product1oo 

etc.to a•o1d UJmece11&ry dup11cat101l &Ad vaate of hua.ia re1ource1. 
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c:BAPTn II. Vby to Prepare • Kaater Plall7 

18.After reaching certain level of techAical capability reapoa.1ble 

oraalli.zatioos 111 deTelopiag countries are looking for the aethodology of 

optiaizatioa of their deTelo119eat procr1.1111es.At aaae leYel. of aophisticatioc 

•of Udutttal atructure .la the chmical bdutry,1t 1• •r• 1aporUDt to 

1aft•ti&&t• all optiou of future 1aeecls alld their correlatiou vi.th prod.-:t1oa 

"potntial,thaa to cle•elop &lld implaellt ·aar attract1Ye• proar-• ia a 11Tn 

illduatrtal braach.The laterutioaallutioa. qcl sJ.obal character of aanf 

da-1cal bruchea of 1Ddutriea,llke cnde oil proceaatq,petrocheat.ay,&lld 

Cftll pbaruceutical bulk procuctica,18 OM of the Mill reuou wbJ the coacept 

of preparad.011 of the opt18&1 U9ter pl.au ta 41aickl.7 •~ea41q out ner URJ 
sroupa of (eciaioa ..Ura la clnelopiq CGUDtriea.AA iatqrated d&"Yelo,_.t 

FOar-e ia a powerful tool 1A the !Laad• of the clec1a1oa uter• Oil FOJect 
priority aelect10ll. 

19.ne tut of auter plaa preparatioa ,vbich ta a Uad of illtenediate leTel 

of ecoaOllical aulyaia,1• to answer folloviq quaad.ou: · 

-what are th& aark&t optio1l9:interD&l aa.cl estenaal for the whole produ~tioa 

profile of the cheaical 1Ddutry(aot for Oil• FocluctH 

'"""Wh1ch productiOD stE~cture aay assure the coa.swaptioa pr1orities7 

-vbat 1• overall efficieucy of u iaduattial branch in aicro-aad 

aacroeconOllic&l teraa1 

-wbich illClutrial structure aay iaprOTe the aacroecoDOllical Tariabl•• of the 

aatioD&l aconoca71 

-1• the f lov of raw aateriala available7 

-are the eaer11,aaa.pover aod capital resource• adequate for developaeat of a 

pTell iadutrial 1tructue1 

-wb.ich ~e di•tributioa of capital spendia&• 1• the ao•t auicable for . 
de•elopae1at efficiency and which order of inveat:aent 1a preferable? 

.-.b.ich 11Uiividual projects 1bould be coa.idered for fea11b11ity studies 

preparat1oD1 

'20.fba aelect1oa of the project pr1ority,1• a result of the dec1•1oa aakins 

proce11 in which tvo levels of ecoaoaical paraattera are con•1dered(P1s. 2). 

l'be aacrolevel evaluates variables tor a developaeat proc••• and ia tr7in1 to 

formulate economical parameters for 1Ddu1tr1&11zat1on proce1ae1 Ctazes,dut1es, 

credit facilitie•,rates of exchange,rates of interest ecc.)'nie microlevel i• 

try1111 co correlate these parameters to 1Ad1v1dual potential ?tojact outputs 

&Ad select the •priority• projects frOG tbe portfolio. 

,,,.-- ... 
t .. 
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21.Very fev caapadee aAcl an•n.Mllt&l plamaiq organizatioD.S have large 

project portfolio• 1a th• 1ta1• of prefeas1b111ty,or feasibility 1tudies.Very 

fev caa afford th• praparatioa. of auaeroue faaatbtlJ.ty atudiea in a 1hort 

period ot tiM ncl at rndoa 1elac:t1oa.na.refore,1oaet1M1 they are c:hoosiq 

tile firac iapl••tall• project(froa the aarbt ad ac:ouoaical feaaibili ty 

poiat of 'rin).Ia a c:aM • na the 1.Ddutrial atructure 1a nry rlch,this . 

coacepc uy sen• ite pGrpoM,kcauM ill fact only iuovatiou are looking for 

a place 111 the lllTeatma11t portfollo,ud uv products are tryiq to appeal to 

th• coaaUMra rlaioa. 
lat when u llldutrial 1tructure ta 'fery poor,vbat h the ca1e of the 

deYelopiag couiatries,wllea aacrolTeel caa not defiue parameters which are 

coapatibila Yich all policy goals, the1l dacisiou ..Ur is trying to repeat the 

pollci•• of othera,ori&iutiq froa nry d1ffere1lt ecouoaical u•irOMDt.At 

ch• .... tiae,t!Wl project protfolio• uy Dot giTe the proper after oa. 

project priorit1•• u a1aiaat the eatabllshed 1trategic aoal• like food 

pr~uctioe,hou.ta.a aDd a:c~tioa.,1pecialized ezporc. etc. 

Kaay daTelopllll coaatrie1,n~ ~thera aa vell,are 1a that po11tloa. 

22.This creates th• aeed1 for 1098 1Dtar.ediata ecouOllical type of ~ysi1 in 

the decision aaldaa proce11,&lloviag correlatioa of the 1trategic goals froa 

aacrolnal with project priority ·Hlac:tioa oa. the aicroecoaOllical level.The 

aa1tar plu of the deTel.opmeat of the c:heaical 1Dduatry ta the answer to such 

1atar9edlata le'fel ecOAOllical ana.17111. 

C8A1T!I III.Viar aDd Vhea to Seek the UlfIJ)O Aeaistaace1 

· · 23.0HIDO,actiDI aa a large 1cale 1Dteruat1onal coD.Sultiag body,has a 

pr1Tiledged pos~tioa ou the folloviog .. pect• of aaster plaa preparation: 

-it ha• at ita d11po8&1,lar1• quutitie1 of data collected froa pre•iou1 

project• coocerued with 11.llilar techllolo1i•• or iovest:aeat couceptsi 

-it baa at ~~• di1po8&1 aa intensatioa.al 1roup of high quality e%perts which 

actia1 under the 1uperriai011 and oa the baais of aeutral ia.1tructioa.Ia this • 

c .. a coa1ultant1 ~o DOt repreaeat any foreil'D interests a.nd are 1ervic1 t~e 

purpoae of the project; 

-the overhead coat• of tJHIDO are •AAY tiae1 lover than that of any cocs~lting 

o= en1iaeerio1 coapaoy; 
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-the WIJ.fied Mthodology applied &ilova the ... uruce ol a high atudard of 

aelTicea,and at the 1aae tiae takes into account the apecific aituatio11 of the 

aatioual ecouoay; 

-tra!DiGC of th• aatioual 1't&ff at vorkahop1 and aeaiaara a.ad iA the·learnilll 

by do1q u:erc:ise••ia lMTiq ill their bada th• fiul deciaiou 011 the 

pr~jecta priority aelect1011,wb1cb &aur•• the soa•ereipity of t!ae dec:11ioo

utiq proc•••i 
-coaputeriatioa of the Mthodoloo ..U. it• appli--:at101l ... ., acl flu:ible; 

-telected 'bardvue ad aofcvare aiYU the poa1b1Uty of nTiaiou of the 

pl&u ud updadq of the data bub; 

-a 1troag link to the further project t ... ibUity naluatio11 of UNIDO 

•thodoloa ia beiq kept. 

24.mrmo 1• ready to aeet the reqaeata ot sneraeuul 1tocliea,parutatal 

or1maizatloua Ulcl ca.paniea iatere1tecl ia the· applicatioa of ... cer plan 

preparatioc iaethodolo11.Wbe11 ataniq to prepare loq ten pl.au or pr•PL :ag 

the decialous oa backv&rd 111tegrat1oa of u u:iatiq 1Dduatry OT ita 

reatructuralizatiou,responaible 11&11&ger1 aa1 c011tact lDlIDO for a project 

formulatioa llisaioa. 

25.PiD&Acial re1ourcea for the aaater plall preparatioa are of the .... origia 

a• ill all tecbical u1iltuce 1JMIDO prosrames: 

-cou1atry pro1r ... e fuuda; 

-truat fuada of c~"trtea ad orsuizationa; 

-bilateral donor fuad1; 

-joint UMIDO-Couutry Programaea; 

CHAPT!l IV .Who cu leuefit1 

26.lecipieata of OHIDO techuical aaalataace first ot all are the aeaber 

couatr1e1 out &J.10 could be other davalop1AI eouotria1.Tbe 1t01t efficient 
asai•taace aay be &iveu for the couotri•• which b&Te already developed to a 

certain esteat tbe paracbeaical iaduatry aud are 1ook1og for further backward 

111"te1ratiOD •Dd b•v• •aa1 CODlt~aiAtl OD capital •P•Ddin&•.bua&D 

r••ource1,euer11 resources aad on 1Dduetr1al pollution. 

' ' ~-- --

-i 
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27.Mirdotries of Planning and Plaollig Bodiu in the Minhtrie• of Iodustry,and 

paraatatal organizations like IDduatrial Developaeut Cott>Oratioua 

(Or1an11at!.ou) are th• first vbo can beue.fit from implementation of c?le 

maatar plan preparation.Also large-.cale coepanies vith coeplex 

structurea,11.te petrochemical integrated coe~&Diea,aay uae the serTicea to 

Hcabllah the dnelopaeut proar-. ud aelect the projecta for fuaibillty 

studiea.Mediaa ai&e ccapaniea vbich are also looting for 1ndepeudence froa the 

foreign 1uppllers of rav aaterial• ud wish to establlah bulk production of 

the paar.aceut1c:C3 ,tu~ile additina,clyes and 1Dks,ud polyaeric resiu,may 

benefit in the project prefeaaibillty evaluatiou by appllcatiou of maater plan 

method.01011.h 1oae caaea alao Matioaal IDduatri&l Developaent Banks aay uae 

mrIDO 1ert1ces for the evaluation of project portfolios proposed by the 

iD••atora to 1al.ect the order of project 1apleaeutat1ou in certain branches of 

the chellical indU3ttiH • 
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C!APT!l V.l'!lUfS or ttl!ll~C! POil KAST!ll PUN PllPAliTIOK • 

!.Interactive ecooOC1ic decisiou aakiag aodel. 

The aodel ii built as a ault1-el•ent 1ystm of teclmological. uuita and 

the flov of inputs (rav ateri&l.s like aineral• or agricultural producta) ia 

couverted into outputs (coa.swaer aoods or fia.al iadustrial inputl). !&ch 

~eclmological unit, which beloqs to the coaTersiou chain, contributes to the 

syst• with aoae part of added 'f&l.ue or profit, uaiq rav 11&teriala, ener17, 

labour and capital. The .ono- ed aulti · criteria optiaization of the 

eatablished production goal fuuct1oaa enables siaul&t1011 of aectoral. 

developmeut aud ualyaia of the best choice option.a. Monetary, aa well u 

ph79ical. aeasures, are ued. AA applied aodal is also enaaes 1u establiabaeat 

of ucroecouoaic&l paruetera, like ahadov pricH for illtenediate products 

and muiaua illTHtaent coata al.loved to be speuc ac ou certai1l leTal of 

ecoaOllic eff1c1eucy of the aetvork. 

The practical application of the aodel requires coaputerlaatiou of the 

aystea and the follov1.n1 operatioll&l aodules should be iaplemeuted: 

l)aodule of data base operation 

2)aodule of data procesaiq(uetvork coutruct1011 and balmce of 

flows) 

l)aodule of linear prosrammiag optillizatiou-sillul.&tiou procedures. 

4)aodule of P''•t optillal ualysia 

2.Data and aeaaures. 

In order to construct a aodel and the respective aodule1, the means of 

identiffir.s& not only the variables and parueten of the aodal, but also iu 

constraints and objective function, ahould be established. 

Three distinct type• of Talue• haTe been chooaeu to characterize a 

specific technological proceaa or aroup of procesaes:uatural resource 

requirement1,tectmolo1ical parameters ud aacondary (integrated) parameters. 

The first group reflects the requireaeut1 of a process for natural resources 

9uch as vater, ecergy, land, 11&terial1 aud aanpover, the avai11bil1ty of vhicb 

deterai~e• whether a 1iveu proc••• 1• feaaible in a particular enviroa.meoc • . 
These factor• have au iaportaut effect ou the ecouOllic efficiency of the 

proceH. 

lesource requirements reflect tvo distinct phases of industrial 

activity, namely the coo1tructioo (or project impltmeotatioo phase), aad 

norJ:aal operation. 
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tAcluded ia th• aecond aroup of Taluaa. ar• the teclmological 

paraaet•r•. the•• COTer the total co111umption of rav aateriala,tbe leTel of 

output of fiaal products t production capaciti•• and the kinetic and 

thel"llOdyuatc paraa•t•r• of the production proceas. 

The third sroup of ftlu•• are ch• aec:Olldary or 1Atagral pa~ueter• of the 

proce••• which ca ody 'M detaraiud by coabiutio1l ud trauforu.tio1l of 

ch• uta froa the previoua tvo aroupa of paraaetera. These are coefficiuta 

ud the couuapt1on fipres of uterlal and energy per ullit output. the 

productiTity of l&kur, innataat 1Dcr••11ta &D.Cl equatiou a11d efficiency of 

th• proce••· Their liakapa to the econoaic feasibility evaluat1011 paraaeters 

are Tery atraight. ud the procua of lelect1oa of the project pr1or1tiea is 

carried oat .oatly aaiq theae illtearal paraaeters. The llat of nrtablea ucl 
paraaeters used ill the problea aolTiq proceH is given at Amlex 1 • 

3.Ceneral Model of tbe Teclmological letvort.(Production Distribution Area-PDA) 

Ve refer to the chemical illduatry u beiAg divided i11to a nuaber of 

1ub9ectora each ~a.a with a group of cloaely teclmologically related 

ch.teal products. These 1ubsector1 are called Production Distributioa Area• 

(PDA). because they basic.ally comprise a network of production processes and 

principles of distribut101l flov to different aarkets. The PDAs are linked to 

each other ad alao to other industrial aectora through the aarket (buyiq and 

1e.11llq procesa). PD.\a are al.10 1uppoaed to procHs iGputs -~o certai11 

profile of ouc,uta., aa required by the deund-supply balance using specific 

tecbAoloaical. procuaia& Ullita called Network !laeau. 

Therefore, a general model of a PDA au.t take into account the f olloving 

functions: 

-the procest11ng ud flow of iGputs within the Pl>A; 

-the flow of outputs &Ad input• of PDA, linking it to other PDAs and to 

other chemical induatry aublectors or to other subsectors aad sectors 

of a.at1onal and forei111 ecoboaies; 

-the flow of other inteaaive and ezt~ive aeana, aece11ary to procesa 

inputs into output• 1ucb as capital, other resources like eaergy, a 

ll&Dpower etc. 

The model of the aetvork module i1 given in 1t1 basic for:a, so t~at its 

struct~re may be more ea1ily understood. Sovever, the complezity of the full 

COll?Uter implementation should aot be underestimated. 
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Firatlr the exura&l links of the PDA ahould be defiaed. the bade equation. 

deacribing the flov of uy product frOCI and to a PDA ii de1cr1bed by a aiaple 

bal&ace equatioa.(Pig.3): 

Jj• '1ju - "fj•P + '1jc:s - 1f p JE J 

where: 
11'9 - Klee (urket dea&D.d) of chemical procluct•j• 

1f'P - purchues (de.Mild of a PDA) of chemical product •3• 
y3ca - coordiuted aupply (aalea) of cheaical product •3• 
1jcp - coordinated purchases (by a PDA) of cheaical product •j• 

At a firat gliapae, coordinated aalea ud purc:Usea are llOt cliffereat fro. the 

urketed products. ?his coucept of coordinated trade vaa introduced to uke 

defill.ite llnkagea betveea the PDU,vhea larger aetvoTks abould be built after 

prelia1ury &D&lysi• of the saaller ones. tb.1s ukes it poasible, in the 

operatioa&l aea.se to &claieYe soae fora of intu-PDA. coordiution without. 

pTi.q open insight into the selectioll of the pr·~jects in Hpuated PDA.s.tbir 

ia lmportut vbeu •ethodology 1a applied ia the eoapetit1ve aarket ucl results 

of ruua are couf ideutial. 

bsources other th& basic chemical product• (rav .. tt\"iai.) vhich are 
required for the funccioain& of the PI>u, are denoted by •q• ad iaclude other 

illduatrial materials, capital upeuditur .. , vater, •n•r17, & UApover uedel 

etc. 

All data included in a PDA llOdel allov the foraul&tjoa. of performance 

requir.-enta of a PDA oa. the basis of a strategy or policy adopted durin& the 

siaulation run. llovever initially llO parueter in the PD! 80del has a pria&ry 

dOClinating role; all are equa.l for further evaluatiou procedures. 

At this · ataae, it is uov poaaible to look ac the fors of the 

production/di1tribution aetvork froaa the illterior. Tbe PDA.netvork (aodel) is 

formed by tvo types of elements: 

-process eleaeuts,vhich represent the chemical processing procedure; 

-balmce nodes,vhich represent the total flow of auy cheaJ.cal produce. 

•j• deuotes the set of inclice1 describiugthe cheaical processes taking pl&ce 

~D the PDA under cou.ideratiou.The var in which the network 11 constructed 

ea.sure• that all the conclitiou related tothe 11Gks to ud froe the . 
eAviroaaent are. taken iuto account, reaardl••• of the nuaber of el ... nt1 and 

balance nod••· 
Let ua coctider a process element Cone technological ucit) PEk Ck€ J),(11&· 4) 
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?be T&ri&blea ueci to deacribe the proc:eH deaeGtl uy be defined as follove: 

Zk - production leTel of P!t 

Zlt - production capacity of P!t 
•jt &Jt - quaatity of chaical product •j• coneuaed by PEk 

bjk &it, - quaatity of cheaical •3• produced by P!k 

qlt(Zlt)- coaaumptioa of neeas .. ry lntaasiTe reeou.rcee 

ror each Ml.aace aod•• th• follovtn& balaace eqaatiollcu b• writ.ten: 

Jj• ZJ+ - Zj-
for each chaJ.cal produce •J• where: 

1J - toC&l output of .,,. 

froa PDA • 

Xj+- tocai. production of •3• 
1u14e PDA. 

s3- total co1l8uaptioa of •j• 

iu:tcle PDl 

j 6.J 

the network 1a coa.ttructed free proceaa eleaents aud balance nodea in a vay 

vh.ic:h reflect• all the technological interconnections present in the 

systea,ud &11 proce .. elaenta are linked together by balance nodes. 

Subatitutiou an4 combination of the balance equations lead to network 

description equation: 

,U - .,ap + r• - ,CP • (I-A) z Z 

Vheres 

l,A - aatriz of conauaptiou coefficients of cheai.cal product 
·1· 1A 91t• procasaes of•z•capacity. 

this type of aodel allova the illCluaion of all altenative technologies in the 

ll•tvork leadiag to the .... final product, recycling of by-products, coupled 

production of a &iT•n llwaber of ch~cals in one plant etc. 

this llodel pr0Yicle1 us with the basis for f or11Ulat1ng the dec1s1on~k1ng 

problesa cOGcerned with the efficient alternative structures of PDA aud 

project priority 1electiou. 

5.0ptiaization aodel aud a1aulat1oc procedure. 

It •hould be •llP~•ized that the problea of chooaing the ~oat 

appropriate 1adu•tr1al atructure, given the availibility of technologies, · 

resources and product deaanducts, from the mathematical point of viev, cannot 

be formulated as a linear 1ingl1-criter1oa problem, mathematically speaking. 
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r1rat of &ll. performance Tariablea &Ad criteria for large-•cal• •Y•tea• aay 
M 11e&aured iu monetary tams but ftr1 often it 18 neccaaary to uae phy1ical 

uoit• or other uou-addit!on aeaa~es.Tlaerefore th• optiaizatiou problea for 

oecvort eT&l.uati•"'"• b&1 to be defined ill the fora of a -.lti-objective 

opdaization problea.tbe UX'C c011pUcation 1a the nou-lillearity of aoae 

nriabl•• deacribiq the D•twork perforuAce. :he .oat GOll'-UAur paraaeter 

l~ the illwst:aeut 1Acreaent (wd.t lATUtaent coat). Tlaenfore a11liaizat1ou of 

th• producd.oo coac, vhich include• operatio11 coat, depnci&tiou &Ad other 

capital cost compoue11ta, ahould 1»e aade uiq ,the uo11-Unear opt1aizat1011 

al&orythu. The search for a optiaua aolutioa. ill tuch 119teaa depends to 

tar&• utent ou the cncepta of feaaibiUty of the declalo1l-.aker, but au 

overall optiaua could only be achieTecl in the caae where the problea epigraph 

1• coa.caft,not cnvu. h the caaa of aorUuar aolut1ou lnclwltq 

operatioaal ucl capital coat• for larp- •cal• tedmoloeic:al aetvorta it la 
diff icu.J.t to prove that &D epiaraph 1a ut convu, aDd therefore a theoretical 

doul»t ariac• co1lcen1q the overall optimua 1olud.011 ••lact1oa. · 

'fh•H coutraillta ill probl• fonulat101l iapoae diffic:ul.ti•• 1A utheaatic:al 

crutment, &Ad thi• aay 41Advaqe Uaita the deciaion-br'• part1cipatio1l 

ta th• proceaa of project priority ad.ect101l. therefore to aake it 

operatioaal for ~Y 11ze of technoloa1c:al aetvork, Uld coutrollable duria& the 

.taul&tion-decompoaitiou procedure of the probl•,it ia oaceuary to introduce 

1oae aiaplificatioll without chaqlq accuracy of the aolutioll. A larse Kale 

ooD-liAear system can be dec011poaed ill euch a •1 that each aapect of ayatea 

perfonauce aay be evaluated separately. rua leads to aa. heurlatic approach 

uiD& a paraetrisatioa 1tudy via a liuar proaramia& approach, by uclua101l 

of the capital coat froa the overall coat eT&luation. The capital iDveataent 

co1t and it• derivatives will be uaed aa a criterioa. or conatra1nt.A 

coapariaoll of the approaches h&a beeu inve1tiaated in practical. caaes and this 

ha• ahovn that aargiaal dlfferacce in accuracr of aolutioua ls Got hiaher than 

2%-3%. therefore.a feaa1bla dacc.apoaitiou of the probleia lead• to &G optillWll 

1olutioc with 1uch a rana• of error vhich ia 1till lover tb&n tba accuracy of 

data ~•d in aetvork defiDitioo and 4-acriptioa.lut 1iapiificatioa of problem 

tonnal&tiom aakea the aolutioa 1urch a aulti-1tep uerci••· Io the 

p~rticular case of the optiaizatiou of the 1Dduatrial 1t'r\Scture, the 

aono-critaria approach ia tracaformed into a aulti- criteria problem by 

1nve1cigation of the relevant atat•• of the model ill the criteria space. 

-
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!ach •tau of the aodel repre•euu a puticular eubaet of &Tail.able 

tedmoloai••• tc-sether with a particul.Ar leTel of tecbDology utilization. Ve 

ua lr.tereatecl ia tho•• atatea which bel.oq to the ao-called Pareto-opcia&l 

••t in criteria apace. the coucept of a Pareto opti&al ••t ls illutratad in 

rta.5. ?b1s fipre •have the Ht of atate• (cmbiaatiou of attucture of 

nenork el.-llta) wbida ca be atu.hed uacler the coailtiou ud couttaiau 

apeeilied 1A the aodel.It 1hou.ld be aoted that :base atataa are apecilied here 

ia teraa of criteria Qi and Q2 which coa.14 be profits (social beaefif or other 

fon of efficiaacy par ... ter Qi_...-.az) ad Uftltm1lt coats (Q2-.1.a), 

raepectiftly, la claaaiw milliau problaa. the Pareto optia&l set coaprises 

those attainable 1tate1 for which a iaprn-at ia the Talue of one of the 

criteria autaaatically lead• to the deterioratioa ila the Talue of the other. 

Tb.11 aet therefore represeats ill a aeue the beat feuible coaproai3e 
~·: 

··- soal.tion, and dle queat for a eatiafactory coacord.ac:e betweea teclmolo1ies 

ad raaourcea becoeea a analyais of bl- or tri-paruetar relatiou. the 

•earch for the optiaua ccaproaiae•, ill aultl-criteriOll c:asea uy also be 

aiaortyehai•c ad ca.pateriaed. 

The renltiq UDUr prosrlmling (LP) probl• ••tabllshed for aul.yais of a 

techDolosical network uy be preHnted, a• follows: 

with relati01l to 

and 

vbare c,x,l,a,b J..G aDd 

dia A•(a,a) when a)a. 
Por our puri>o••• the syabola are de11oted aa: 
s-de1lotas Tariablea of chea1c:U product flows ad production outputs, 

c-deaotea eTaluatiOD in teraa of output Uld 1aputs(prices and co1t1), 

A-denotes full baluce of resources, 

b-denotes the constraint 011 n80Urcea, 

l,u,-deuotea upper ud. lover lnela of the •upply-d•and 1y1tea defined ill the 

development scenario. 

The ID&ill criteria 1naerted ill the aodel coa.aider the po••ible 1oterchaoge of 

role• froa coaatraint to a objective.Tbey .. , be &1L&l71ed a1 physical aeaaur~• 

or ia •onetary evalutioa terms a• este~ive paraaetert (the total coa.suaption 

of oetvork): 
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-eA'rirc:.e11t protect1011 aDd pollutiou coutrol(iapacta or coats) 

-ale• 

-aoc:1al beufit 

-prof it etc. 
Ia the caae vbera the decia10lt-Ubr vlahe• to mow hov au.ch out}Nt he uy 

upect froa liaited illpata, which ca be allocated,the11 the most cmm11 

perforauac• aeasure 18 the ratio aulfd.•· the uteuiTe par ... tua uy be 

traaformed 1Ato 1ateu1T• type ratio• of 1 

lffic1eacy/11lTe1t11eut coat; 

lfficieucy/eaara couaapt1011; 

lfficieacy/labour coat, etc. 

latioa are al.ao equiftlat ill reTerae rel&tiou, fr• the utheaat!cal point 

of riev, ad they uy be iuertecl u objectiTes ill the opt1aiza.tin ruu. 

latio perf oruace aeanru uy al.so be ued u a U.i• for cJle coaparia1011 of 

~oua atructures Hlectecl fr• cbe 11etwrt, u ..U u to coapare ditfarut 

PDl. 
It 1• thua euy to aderataad how the 11aalatio1l run procedure vill lead the 

deciaiou-aakar to aderstaDd the propertiea of the tec:hAolo11cal coeple.z 

aetvork perforaance and optiou for poaaible solutiou at 1i•ea co.iatraints or 

opportudtl••· 

6.Siaulatio11 of the deTelopaent proceH. 

'?he aoat laportut feature of the Iotesrated Developaeot Procra.aiq is 

th• participatioa of the deciaiou ukar io the prosrame f omul&tioo. Iu 

other •cl&aaical pumliq• uerci1e1, procramaes are prepared by consultants . 
or ezpcrta aod 1ubaitted for approval or reject1o1l.ID our ~as• deci11oo aaker 

creativly participate• in ·the 1tTUC:t~• def11Utioo and optiaizatioa of . 
re1ource-beaef it1 relation 1election. 

V)iat C&D the dec111oc aaker er.-ect fr• th11 .. thodolo171 A.a already stated, 

the appt>oacb to ·the deci1ioc problea should be interactive, vhich ••&as that 

the dec1•1oa aaker 11 able to ezperiaect directly with the aodel, leara froa 

th• rea\llts,acd tailor hi• ezpectatioa1 acd 1olutioa1 accordiosly. 
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Ill teraa of overall .ieTelop.eat etrate17 1 the decieioll ..tu uy expect 

to obt&J.ll renlta relad.q to •Y•t• de•ip 1f the wbole i11teract1Te proce1a 

la nll •bedded ta the un.a1•nt ayat• rHpouible for the developaent of 

the 1adutry. 

ma.at an deciaion aat.iq optiou durtna the 11aulatioa procedunt 

A ded.aioa •br bu to decide oa the caapoa1t101l of the PD& 11ecvork.%he Mia. 

featva of th• utvort 1a tbat 1t coat&iu a fiJLtt• repertoire of 

poHibillti••• de•cri\ed I.A tena of ,ana.ten, tedmologiea. Tb• deciain
..Ur c:aa upu1aeat with TUiou coablaatiou of tedmolopea vi.thiD. the 

fiAite repertoire of ~uib1lit1ea. The optiou of decisiOll-u.ker illclade the 

coa91derat1oa of critic:&l re80U?'Cea, tecbnology aDd auzili&ry coaatrai.Ata. 

TIMM three cateaori•• an aot apecified fonal.11 ill the mdel. kt are defined 

'by the decia101l ubr durlq· the f omulatioa of the cleciaio11 probl•. 

Critical reaourcea are thoae wb.tch are aeea 'by the decia1011 aabr a• bdq 

puticul&Z'J" KArca- or 41ffiC111.t to o'btaia. IA practice, the ••C of critical 

resource• 1a·wo the ••t of criteria 1a the optiaisatio11 model, •ince the 

optiaal 1olutioa i• to be foua4 with reapect to all critical resources. 

Teduloloa.tcal conatrainta an eaaily ideatified and are related to factors 

nch a• whether a reaource 1• treated. u critical or aot, vhich depends on the 

foraul&tiou of the clecisioll problea. Ia fact, a resovrce call be aoved froa 

Gile catesory to the other 'by the deciaioc-8&ker and thia aakea the aaaly1is 

auch •r• fluible in relatioll to the real aituatioa. 

All the coutra111u are taken to 'be criteria ia the pbued linear program.iq 

aolatiou. Tbus, 110aotoa.1c (atnacturall.y clefine:d) renltl aay be o'buined for 

each coutraint separately (v1thin the ruge of its activity) 1 assuming all 

other conatrai11t1 are 1tabill%ed at aoae level. The couequeace of 1uch a 

po1aibility of uareatricted Cor•Uaiced•reacricted) level of reaource 

ava111bility, h ai11.'"n!•ti1atioa and optiaiutioa of oe llOdel of a PDA to 
auuua eH"DiD&• (profita or other benefitl). leaulta produced repreHut oGea 

the beat po•aible outcome for.the full raG&• of tec!molosical re_,.rtoires at 

certain level• of coaatraiat1. 

The neu problem vill 'be to cOllpare t!le Ht of different uncoa1tra1oed aad 

conatrained aolutioas within the range of criteria.A decision-sa~er vbo wishes 

to uke an aHessaeat of a PDA performance vill tun aut011atically to ita 

iaput- output relations. The moat COIUDOD perfonaanc1 ~••sure is t~e ratio ~f 

socae inputs to ouput1. 
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£ .. a.er of audl perfonuce ratio• u7 be f oraulated aeiq diff erut critie&l. 

n•ourcae, proTicliq tha dec:iaion •tar vith a ranee of 1afonat1011 011 the 

1ateaa1Te properti•• of the 90del atructllre.Perfon&Ace aeaeure• aay be al•o 

aaed •• a basis for campariaioa. of Tarioue etructure• within the repertiore of 

a pYen P~ or 'between clifferea.t POU. 

!Ida luda to the poaa1l»il1cy of fo~tiq cbe cleciaioc probl• u a aid.aaz 
• 

probl• baaed oa. perfomace ratio• or their fuactiou of uteu1Te 

~-tare. the cleTelopuat of perforuDce ratio aa..Uyaia ud the atillutioa. 

ol the Pareto approach 1• tile Mlectioa of c•prcmiM aolat1ou lucle to a 

f08C-opt1Jlal aulyaia. ?he11 seTaral ccaparable· eoluuou _are selected fr• 

Wfuaac coucraiAt eiaal&Ci01l ruu, wlaidl ehoald be aul.ysed fr• cbe polac 

of new of feu1bl• atructure. the f111&1. Mlectioa. of the •'Mac• ill clae &1ftll 

•Tira..11t aolutioR 1• therefore a rual.t '4 March after conccml&Dce between 

ruoarcu aad baef1 ta, t•kiq lllto couiduatioca. the 1'h7S1cal. atata of tbe 

teclmoloatcal hduacry acncture, aa ..U aa the opt1oaal aequace of the 

~ reallutioa. ac aiTU •tap• of reaourc:e aft111'1Ucy. 

r·-' - ' 
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INDUSTRIAL DEVELOPHENT CYCLE 

RESEARCH 2 - 10 YEARS 

DESIGN AND ENGINEERING 2 - S YEARS 

INVESTHENT IHPLEHENTATION 1 - S YEARS 

Pl.ANT OPERATION 3 - 15 YEARS 

TOTAL CYCLE 8 - 35 YEARS 
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INYESTI1ENT PROJECTS TY?OLOGY 

tEW INVESTI1ENT (6REEH GRAS) 

QUAHTITATI.VE OUTPUT INCREASE 

ADDITIONS TO THE PRODUCTION PROGRAMHE 

PRODUCT QUALITY IHPROVEHENT 

UP-DATING TECHNOLOGY 

UP-DATING EQUIPl1ENT 

AUTOMATION AND R080TIZATION OF THE PROCESS . 
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PARNETRIZATION OF ECONOMY ON 
DIFFERarr LEVELS OF Pt.ANNING PROCESS 

ttACRO - LEVEL 

INPUT -ot.JTPUT MATRIX 
ttYA 

EHPL.OY11ENT 

FOREIGN TRADE BALANCE 
ECONOHY STRUCTURE 
ETC. 

a..USTER ANALYSIS (PDA) 

TECHNOLOGICAL STRUCTURE 
INTEGRATED PARAHETERS: 
-INYESTHENT 
-ENERGY CONSUHPTION 
-tENPOWER REOUIRetENTS 
-RAW HATERIAL.S CONSUt'IPTION 
-EXPORT 
-IMPORT 

HICRO - LEVEL 

PROJECTS FEASIBILilY 
-COSTS 
-TIHE SCHEDu.ES 
-cAPACITIES 
-INTEGRATED FINANCIAL AND 
-ECONOMICAL PARAl'ETERS: 
-RETURN ON INVESTI1ENT 
-NET PRESENT VALLE 
-INTERNAL RATE OF RETURN 
-SHADOW PRICES 
-SOCIAL BENEFITS 

AS FUNCTION 
IN TI.HE 

CONSLUSIONS TO 
ESTASLISHHENT 
OF POLICIES ON: ------• - •--TAXES 
-EXTEMPTIONS 
-DUTIES 
-RATE OF INTEREST 
-RATE OF EXCHANGE 

DECISIONS ON 

INDIVIDUAL 
PROJECT 

--l_ • 
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t£THODOLOGICAL. APPROACH 

DESIGN OF DEVELOPMENT STRATEGY 
PROGRAM11ING OF DEVELOPMENT · 

A nt'li.'i... D 
(1-S·1 

CONTROL OF INDUSTRIAL STRUCTURE DEVELOPMENT 

DECISION MAKING PROCESS 

OEUHITED /.RE.A OF INDUSTRIAL STRUCTURE (POA) 

INSPIRED BY 

DEVELOPMENT TI-4ESIS 
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WHAT IS INSIDPENSA8L£ ? 

-cAST IN ACTIVE PART OF DRAMA. 

Anne'i. D 

~b) 

-HAPPING INDUSTRY TO HELP DECISION 
-HAKER IN CONVERSION DEVELOPHENT 
-THESIS INTO STRATEGY 

--

HETHODOLOGY FOR 

-IDENTIFICATION(LEARNING STRUCTURE FEATURES• 
-GENERATION OF THE ALTERNATIVES 
-VERIFICATION OF DEVELOPHENT THESIS 
-POINTING AT ACCEPTASLE STRATEGY ANO 

-CORRESPONDING ECONOf1ICAL INSTRUHENTATION 
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TOWARDS FORHAL PRESENTATION OF POA 

DEFINITION 
-PRODUCTION - DISRIBUTION AREA 

COMPONENTS 
-cHEHICAL PRODUCTS AND THEIR FLOWS 
-cHEHICAL INDUSTRIAL TRANSFORMATIONS 
-OTIER INPUTS (RESOURCES,SERYICES AND UTILITIES) 

-cHEHICALS CAN EITHER BE EXTERNAL INPUT OR CAN BE 
-PRODUCED THROUGH THE NUMBER OF THE TRANSFORMATIONS 

INTERNALLY 
-cHEHICALS TRANSFORMATIONS ARE RUN ON CHEMICAL 

INSTALLATIONS 
-STRUCTURE OF INST.~TIONS IS VERY D!VERSIFIED 
(ONE LINE-oNE PRODUCT OR 11ULTIPURPOSE BATCH PLANTS) 
-a-£1'1ICAL PRODUCTS AND RESOURCES VIA FLOWS CAN BE 
EXa-tANGED WITH ENYIROMENT (EXTEP.NAL LINK ON THE 

OUTPUTS). 
-PRODUCTION STRUCTURE IS CHANGING ALONG 
THE OBJ'ECTIVE STRATEGY (NOT ASSUMED OR AP~ARENT) 

TIME STATUS 
-DISCRETE. 

(TO EMPHASIS STRUCTURAL ANO FLOWS CHANGES) 



RAW HATERIALS 

ASSESEl>: 
-RAW HATERIALS CONSUHPTION 
-ENERGY CONSUttPTION 
-HANPOWER REQUIREHENTS 
-INVESTtENT COST 
-PRl)FJTS,SOCIAL. BENEFIT 
-ENVIROHENTAL IHPACT ETC 

SELECTED TECHNOLOGICAL STRUCTURE 

TECHNOLOGICAL ELEHENTS 

.. ' 

FINAL CONSUMER GOODS 

:p 
=' 

r,; ~ 
<;fl """ ~ 

r:J 

N 

""' 
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BASIC RULES ANO ASSUHPTlONS OF POA MODE'-

BIPARTITE GRAPH OF TWO TYPE ELEHENTS: 
-IALAtCE NODES REPRESENTING CONSERVATION Rll..£ 

OF CHEJ1ICALS FLOW 
-PROCESS EL£HEMTS REPRESENT CHEMICAL TRANSFORMATION 

OF SAl..AILE OE1ICALS INTO OTHER SALABLE CHE1'1ICALS 
(~ ..:. LitE OR tU.. Tl PURPOSE MODE) 

.[_~ INTERACTION WITH ENYIROt1ENT:(HAY BE SUBJECT TO CONSTRAINTS) 

0 

• 

-INPUT/OUTPUT FLOWS OF CHEMICAL PRODUCTS ARE CONNECTED 
TO NODES . 

-FLOWS OF OTHER RESOURCES ARE CONNECTED TO PROCESSES 

TRANSITION IN PROCESS ELEHENTS IS DESCRIBED IN THE TERMS OF 
TECHNOLOGY: 

-YIELD/CONSUHPTION COEFFICIENTS 
-cAPACITY AND ITS l.EVEL. OF UTILIZATION 
-RESOURCES CONSUHPTION COEFFICIENTS OR EXTENSIVE VOLUl'ES 

(INYESTHENT COSTS,ENYIROHENT PROTECTION COST ETC.) 

INTERFERENCE OF E>NIROl1ENT EVALUATION: 
-TERMS OF TRADE (PRICES) 
-AHOUNT {FLOWS RLSKS) 

LINEARIZATION OF Tl-£ PR08LEH 
-TRANSFORMATION OF THE NON-LINEAR COMPONENTS INTO LINEAR 

BY TIHE OR QUANTITY LIHITS 
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(20) 

OT1£R RESOURCES:ENERGY.HANPOWER 
WATER.STEAtt.POLWTION ETC. 

Q 

PRODUCTION - DISTRIBUTION 
AREA OF 

QEHICAL IDUSTRY 
( OR CHEHICAL INDUSTRY BRANCH ) 

EXPORT 

Yex 

IMPORT 

y iJI 

HARJCET• -~ 

Ya. 

HARK ET 

PURCHASE 



_: •. ~ 
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WHERE: 
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PROCESS ELEHENT (PEk ) 

•1k • • • . . . . . . . -

Zk Z*k 

AJk • - . . - . - . -

l~nn~.'I.. D 

@\) 

°" ~ 

Zk - VARIABLE DESCRIBING PRODUCTION LEVEL OF PEk 

Z*k - PRODUCTION CAPACITY OF PEk 

AjkZk - OUANTITY OF PRODUCT j CONSUHED BY PEk 

BikZk - OUANTITY OF PRODUCT i t1ADE IN PEk 

QkZk - OTI£R RESOURCES C0NSU£D BY PEk 

TOTAL PRODUCTION OF PRODUCT j: 

Xj+ : SIGl'IA Bjk Zk AT j :S 

on k 

TOTAL TECH«>LO&ICAL CONSUHPTION OF PRODUCT J: 
Xj- : ~ISHA Ajk Zk AT j 3 

on k 

BALANCE EQUATIONS OF PDA: 

yex - yi• + yd• - yds = c a - A )Z 

Q : SISttA Qk Zk 

on k 
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OEVELOPtENT THESIS 

COttPOSITION OF PDA 

-INITIAL RAW ttATERIALS 
-FINAL PRODUCTS VECTOR 

-TEON>L06ICAL FEATURES (AOYANCED,STA8LE,PRil'1ITYVE 
.,.IQUE, 11UL TIPL£) 

LEVEL OF DEJ1AND FOR PRODUCTION VECTOR 
-ttARKET STUDY 

-PROJEcnONS OF oawm CORRELATED WITH t1ACROECONIHICAl. 
PARNETERS OF COlMTRY DEVELOPHENT 

-EXPORT OPPORTUNITIES 
-ALLOWED RISK COEFFICIENT( NONHARtFUU. ERROR) 

60AL FUNCTION OF TI£ ANALYSIS 
-HAXI1'1UH PRODUCTION OUTPUT (SAL.ES) 

-ttINIKJH INVESTHENT EXPENDITURES 
-HINIHUH RAW HATERIALS OR ENERGY CONSUHPTION 
-EFFICIENCY OF OPERATION 

(l'IONO- OR tt.JLTI- GOAL. IDENTIFICATION) 

CONSTRAINTS OF THE DEVEl.OPt1ENT 

-INVESTI1ENT EXPENDITURES 
-EJERGY CONSUHPTION 
-RAW MATERIALS CONSUl'IPTION 
-HUHAN RESOURCES AND SERVICES 
-ENVIROl1ENT RESTRICTIONS 

STRUCTURAL PREFERENCES 

-SELF-RELIANCE 
-OPEN TRADE 

-MIXED PREFERENCES AT GIVEN DEHANO VECTOR 



.:- ... 
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-I_ .· . ,. -·. 

CLASSIFICATION OF THE PARAMETERS ANO Y~RIABLES 
IN THE POA MODEL 

EXTERNAL INPUTS TO THE HODEL 

-DEMAND OF THE FINAL CONSUt'IERS GOODS RELATED TO THE 
-f'IACROECONOttlCAL PAIW£TERS (BASIC AND PRO.JECTIONS) 

-EXPORT - IHPORT DATA 
-LOCAL PRODUCTION ENCYO..OPEt>IAE 
-BASIC RAW HATERIALS AVAILIBILITY 
-INDUSTRIAL INFRASTRUCTURE IDENTIFICATION 

-TEQN)LOGICAL tElWORIC 
-coNVERSION FACTORS(CONSUt'IPTION COEFFICIENTS) 
-·oPTIHAL• CAPACITIES OF THE TECHNOLOGICAL UNITS 
-TECHNOLOGICAL PROFILES OF PROCESS ELEMENTS 

SIHlA..ATION EXPERIMENTS EXTERNAL DATA 

GLOBAL RESOURCES AVAILIBILITY (GUESS) 

-INYESTI1ENT CAPITAL 

-£NER6Y 
-tENPOWl!R 

-FOREIGN EXCHANGE 
-£NYIROt1ENT PROTECT7.~ 

Sit1ULATION GOALS 
-EFFICIENCY 
-RATIOS 

SPECIAL HODEL APPLICATION 
NETWORK PRICES ASSESMENT 

SIHULATION RESULTS 
OPTIMAL STRUCTURE OF THE CHEMICAL INDUSTRY 
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TRANSFORtlATION OF DEVELOPt1ENT THESIS INTO 
DEVEl.OPtENT STRATEGY 

FORHAT OF 1lE DEVEl.OPt1ENT THESIS: 

-GOALS FtN:TION 
-PDA STRUCTURE 

-CRITERIAL PREFERENCES 

-RESOURCES AYAILIBILITY 
-TERHS OF TRADE 

-iECHNOL06ICAL PREFERENCES 

SPECIFIC SHAPE OF PDA HODEL 

-CRITERIA: 
F: S (g,,yex,yi•,ydm,yds ___ ) 

-FLOWS INGRAPH: 

yex - yim + ydm -yds : ( B - A )Z 

Q•= QtZ 

-coNSTRAINTS ON: 

Q•,.Z,. yex,. yia,I 

STRATEGY OEVELOPEHNT 

-IHPORT SU8STIT\JTION STRATEGY 
-EXPORT·STRATE6Y 

-PARTICULAR RAW MATERIALS CONSUMPTION STRATESY 
-ENERGY SAVINGS STARTESY 

-ENYIROHENT PROTECTION STRATEGY 

' 

.-
1 
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First part 

lne tantative plan of Chinese government for developing U·e 

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. 

~econd part 

~'hinese government inputs to this project 

.Ila.inly, this part introduces the basic contents of the project, 

the Chinese government input budget and the real input from Chinese 

government about personnel, train·:, t::<lnstructlon, '!quipment pur

chasing and others. 

Third part 

UHUP inputs to this project 

Mainly, this part introduces UNUP input budget and the real 

input from UIWP about experts, tralning, equtpment purchasing etc. 

Fourth part 

At present, the pro~gct activities already completed and the 

applications in lnaustri~s. This part introduces mainly the real 

results obtained, lne.ludlng development of n•H products, '!Stabli

s~mdnt of organizations, and thosP. technical development work re-

lating to this project. 

l''lfth part 

Understanding and realizing about the project activities 

liased on tl1e 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.~., inviting 

experts, making tP.chnical inv·?stir,ation, tratninr. abroad, P.quip

ment purchasing and those experiences can b~ u~~d for reference. 

finally, summarl~e the Job descriptton about th~ project dtrP.ctor. 



Sixt.h part 

Rnr...?;-:... £" 
l~ 

A comm~ntary about thP. dev!lopmcnt of international specialty gas 

In this part. the project director w~ll make a summarized des

cription about the ne~ development industry---specialty gases, which 

ls based onthe impression of studying tour to different dev~loped 

countries. this part has 8 aspects: 

1. The system concept of specialty gas 

2. The technical construction of specialty gas 

3. The technlcallegislation of specialty gas 

4. The technical features of specl~y gas at the present age 

5. A brief introduction about the advanced technologies of 

specialty gas in the forward development nowadays 

6. aaln pillar : of specialty gases 

7. The fundamental characteristics of specialty gas in mana-

gemP.nt 

8. Future development of specialty gas 



TAllLE I CHIN~E PERS\JNl•C:L IN THI:; PHOJBGT 

.Anr.~ E 
l'f-) - . 

MU. lSEJt 
I 

1 Chen Jinming M 

2 Liu Jing!i ~ 

Gao DeMlng II 

4 liuo liingShen M 

5 .Aue llungdao JI 

6 Chang 1''engL11 ll 

?' · 1e.1wang te 11 ing M 

8 Long Jinglin 

9 Chao changLi 

10 Liu Zilian 

11 Li Yiliang 

12 Wan~ lu 

13 Chen Zifen 

14 .li'an Jinwen 
15 Meng wenzi 
16 Jiang :tulin 

17' Lu chanxin 
18 He J inghung 

19 Hu kathung 
2'-' Li shang 

21 Liu J in{.;xing 
?.2 Luo Gane 

F 

F 

F 
F 

F 
M 

PUSI'f ION flNU TI'fLI~ R&>EAHCH FIELL> WvRKlNG ·r Hit 

Project director low temp. tech. & full 
Vice director of ~as purify ~rocess 
liSliltI, Engineer 
ilonourable direc- ~hem. ~ng. & r.as pre partial 
tor, senior engi- paration 
neer 
Consultant of che• Chemical analysis Partial 
mical analysis, 
senior engineer 
Consultant of sa- Chemical eDfineering Partial 
f ety protection 
professor 
Vice director of Chemical machinery Partial 
HS~lU, senior en- & equipment 
lJlneer 
Head of tst resea Chem, Eng. full 
rch section, 
engineer 
Head of 2nd rese- Chem. analysis ¥ull 
arch section, 
engineer 

!if.ad of 3rd resea ··:)Standard measurement 
r~h section, & gas blending 
engineer 
Head of 4th rese- Chemical equipmets 
arch section, 
engineer 
Head of 5th rese- Applied techniques 
arch section, 
engineer 
Head of 6th rese-.·tecbn!cal informatio 
arch section ns 
engineer 
Directing engine- Science management 
er of research ma~ 
nagement office 
project secretary 
Head of research- Analytical chemi~try 
ing group, 
Bngineer 
l!;nginecr 
l!:ngineer 
Head of research! 
lng group 
J~nglnenr 

Analytical Chemistry 
Chem. En~. 

,·Chemical equipments 

Bnginecr ~as purtf lcation 
tiead of research- Low temp. t~chnique 
lng group 
engineer 
~nglneer Urgantc chmnl::; try 
Head of research~ Physical Chemistry 
inc group 
Enclnecr 
l!;ncineP.r 
l!;nein~cr 

~pectrum an~lysts 
Low temp. tt?chniquc 
lie r,an SP.paratlon I 
Annl•~~••n" nr ~"~-

Full 

Partial 

Full 

Partial 

Partial 

Full 

l•'ull 
J."ull 
Full 

1'"'ull 
1''ull 

l•'ull 
l'ull 

v,,11 



24 Chang t\e 1'" 

75 Vlang kuiylng 1', 

16 :tan xiaohua 1'' 

76 jianc chlnyu ll 

?. Chang ron £.h ~· ·F 
en 

29 iluang ilongta ) .If 

30 Wang deyl " 
31 nang tong • 

1'' 32 Guo Aleishong 
34 Min kuihua 1' .. 

35 l>uan huimin F 

36 V.ang Hint: ii 

37 Sun lion,; "' 

-··· l 

I 1111 I Ill I I 11 11 

~nglnecr 

Uead of Inspect!-
on, l!;ngineer 
Kngln•?er 

Engineer 
Vice section h~ad 
of scientific re 
search bureau of 
chemical Eng. of 
lieljlnr, 
1Jirector of HOP 
Engineer 
Chief englneP-r oi 
VUP, senior en-
glneer 
Head or research-
lng group 
Engineer 
Chemical engineei 
As:,isstant engi-
neer 
Technician 

Technician 

• 
J • .I 

, I 

1-? 

I 

"' 

l'~ull 
J' 

Application of com-
TJutcr 
1;hemlcal analysis Full 

1!.:nvirorunrmtal protc- 1''ull 
ctlon 
Las blending Part 1.al 

lligh polymer chem. Partial 

~rganic synthesis Partial 

Low temp. t~r.:hnique Partial 
k gas separation 

gas purification Partial 

biolotical research Partial 
Chemical ana lysis Part le.~ 

High purity gas Partial 
analysis 

Instrumental analy- Partial 
sis 

Applied technology Partial 

I I 11 I I I I I I 
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TABLE II L>OM~TIC TECHNICAL ThAINlNG ~u~T 

......... 
-trlE I PEIG:> ... THAININu THAINIHli 'fRAlNli Yl~LD H~UlT~ -Cv..;T 

~N OHGAlH:lATI ~HTEHT \ llHlli) 
I ON 

19U5.9 Vaccum spe- M2.ssspectr- It can u~a the ma~sspectromc- 4, uvu 
1986.7 2 clalty, lJe um analyst· tcr to analyze the trace im-

pt. of radi purities in hit~ purity eases . o, ,t ingliua 
Univ. 

8~uvu 1986.1 Semi-condu- Spectrum It obtains a preliminary und-
~1'986.6 4 ctor Inst. analysis erstanding about theprinciple, 

China Acad- construct.ion and analytical 
emia Sinca method of A!\~ 

1986.1 Stand a rd ms Standard 11 Control the prtnciplt and ope- 6,ovu 
.-1986.6 3 terial resE -easurement ration method of blending gas 

farch Inst. by gravimetric method. aftP,r 
. China scie- passing th'? examinatlon,they 

nee Inst. can undertake the secondary 
of »etrolo- standard gas transferrlnr, ac-
gy tlvlties 

1986.6 Uept. 'Jf Cl Chem. 1!4lg. To h . .:.ve a del!p understanding 3,W\J 
~1986.Il> ' fem. Enf • llE tie sign about the theory of distilla-

lJing nst. tlon and a.Jsorptlon, partici-
of Chem.te- pate to manufacture high pur-

1986.9 
ch. ity Co2 
kllai tech. Programml- Use the theory to be leatncd, 3 '\J\JU 

... 11j86.112 2 training ng make th~ program of two cornpo-
center nent mi~ed gases 

1987.S JJalian Phy, Analytical Use the knowledg~ to be learne lU,UJll 
~1987.1t2 1 Chem. rese1 Chemistry -d, work out the high purity Ar 

rch Inst. synthetic analyzer and Hcl on-
China acad4 line analyzer 
~mla sinca 

1981.s Uept. of C4 t' ~ppllca ti- To build a foundation for fur- 1, l)\.)ij 

-1987.l~ 1 mputer,. JJe oh of COl!lpt ',ther training at abroad 
ijing i4or- er 
mal Unt.v. I 

'l'otal 16 35,000 

' Ill I I I I I 
I II II I I I 11 
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TArll.r.: Ill iJulil&.>TIG 'fHAINIHli GO~T AHvUT 1'\JttBillN LJuHiUA(.jE 

' 
-

I . -
TIME P~H;;uN THAINING OHGA-i THg Tli.tE OF PA~;.iliHi C\JST 

: Nlil\TIOt~ ' 1.iUitLITl'. KXAJIIHA'l'lvN (RatHJ ' 
' 

I 

I I 
I I 

; 

• I ' . ' 
1985.3-1g86.2 5 

I .. ! 1986.5 passe<l lliichi-~ 4o,UO~ ! l'orelgn language 
I class, I gan Univ. of U~A Ent:-
; lleljln& Indu•t1· 11•h test It 
I-rial lnstl tute w 

, 

1985.1-1985.12 1 UH English traL 1986.9 passed liichig- 9,0IJO 
-ning center, an Univ. of USA Enr,lis h 
lleijlng 2nd f o test 

-reign langua-
ge Inst. 

1985.9-1986.2 1 U.N Knglish tra· - 1986.10 passed 5,oou 
-lnlng center TOE14'L examination 
Beijing 2nd fo 

-reign language 
Inst. 

1985.9-1986.2 1 l!;ngllsh train- 1986.10 passed To~r'L 5,oov 
lng class, examl11atlon 
lieljing radio 
Inst. 

1986.1-1986.8 1 Japanese trai- 1986.8 passed the f 1- 6,ooo 
ning class, 
!Jeijing 

nal examination 

Total 9 65,00...1 



A-r:r.B. E 
TAliLE IV COST Of lJh'i''EHmff l'l'EA.iS OF CAPI'f AL ~UNST~UCT l0N 

NO. NAJilE Of EUtjlNE~lUNli co:;T CO~'f 
{RllUX104) 

, __ :. 
125.26 

I 
I • 
~ 

i 

I 1 Engineering cost 

I 
iJ Con~;truction engineering, 

a. civil enginee~ing 
b. water supply 
c.~lir.htlnG 
d. beat and ventilating 

2 Process dP-viccs 

3 Communications 

4 Electrical devices 

5 I Air conditioning 

11 Miscellaneous 

;uuong which: 

1 Profit of constructton unit I 
I 

2 Technical equipments 

3 Prospecting 

of construction unit 

I 
~. Uesigning 

I 

5J Ov~rhead of construct unit 

6 Afforest 

7 Electricity subisidy 

a .. Jliyratlon 

' I 
i 

l 
I 
~ 

I 
I 

I 

·rotal 

106.?.5 
97.68 
i.09 
?.75 
4.55 

72.08 

l.~8 

l0.39 

35.16 

2.ou 

5.7 

2.6 

1.00 

3ou uo .,{) 
' .. , 



I 
I 

2 

I 3 

4 

5 

6 

7 

l_q) 

TAl3LE v JUT..;owB ul• T1l~ PHOJ~~'f ~cn-;NTIFIC ACTivI'fIES 

items or name of equipments I lJeta1-ls 
~ 

Cost 
l Rlllli)(' 1 \f J 

Laboratory equipments for 
grade high purity NH3 

! -I , 
electron le 11~;1'.ract lonal dlstill,;r I 1u. 55 

tl Cooling box 
11 Adsorber 

·I Laboratory equi;>ments for 
gracte high purl ty HGl 

electronic 11 Oouble stage fractlon·~2LJ.lJJ 
i -al distiller 

I 

Laboratory equipment for food grade 
high purity cu2 

I 
jlllendlng equipment for mixed gas of 
! phosphine and sila~e · 

I 
! 
6lanufacture about the sterilizing 

analy-zer 

Cylinders for environmental protec
tive gas 

Food preserving container 

tot.al 

• N.u. The cost denotes government 

low temperature adso~ 
rber i 

partial distiller ! 

i 
4 sets medium pressure. 17.vu 

adsorber i 
1 dist lllinr. system I 

I 
s pee il 1 ?.ed blending ! Ii. 5 

platform ; 
ventilating device I 
pipe fi-tting for pre- I 

else valve ! 
3 sets instruments and' 
its rel'lted accessor-; 

I les 1· 

5" Al alloy cylindP.rs 
! with different specif! I -cations 41, 81, 401 i 

7.0 

10 food preserving ba-1 5.~ 
rrel 

12u food preserving : 

1 

cylinders 

I 
! 

1)9. 55) 

only. 



P. r. n~~'j.. i? 
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TABLE VI OUIGoan; J.o'UH PURCHASING IN::>'rHU!.i~HT~ & E<.tUIP..iENTS 

NA.iE OF &1.tu!PM~iff::i T\J li~ PUHGHA-.iED 

·--- ·---- - - -- --·- ·- - ---· ---- . -l NO. I 
Cu ST 

Ti'.PE lolill\lff IT . ~tu.BX! 

--- -·-----1 

1. ,-L-_a-s-chromatography 271JIJ 
----

1 l? 

2. : Thermometer 1 8 
I 

·I }. Gas chroraatorygraphy 1 9 

1 9 

? 4 

I 4. Ul~asonic chromatocraphy 

5.1 Uas chromatography 

6.1 !Just p~rticle counter 

.7.,Alkane gas alarming 

LC-7A 

15\JG 

SP-L30 

YlJ9-4 

HL>-1 

H-880 

s7-04 

1 l.OG ! 
5.6' I 

8.
1 

Oirect reading dew point meter 

9. Gas chromatography 

10. 8pectrum column aging box 

11. Trace oxygen analyzer 

12. <..as chro1Datography 

13·1 Gas chromatography 

14.1 water analyzer 
' 

15.! TracP. water analyzer 
I 

16 I Muff le furnace 
I 

17.' LJrylng oven 

18. llovJng inspection car for specialty 

total 

gasjs 

I 

I 
I 
I 

I 
I 

i 

I 
! 

I 
I 
I 

I 
I 

SGL-01 
I 

648A-5 I 
tiP-2j\J~ 
~7-\J4 i 

I SH 

VSI-1 j 

'-
1 

1 

1 

1 

1 

3 

1 

2 

1 

1 

1 

l.? I 
?. 

0.?6 

2.4 

2.4 

7.2 

o.8 

3.2 

0.1 

v.?. 

11 

) 
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TABLE VIII UtUlP INPlfl' FvH Ii~\il'flHu K>.PEH'f::> 

---- .. - .. - - . -

CLA8S Ot' ul I 
MAME ffA'f IIJNALTl W\JHKIHu 'f I.&£ UIU>P IHP 

perts I UT (USlJ 
- -··- I ··-·-·---·· 

1. C.T.A. 11illard l. F.nt USA 1986, 7 rJif,_ 
19 >,7,24 4297 

2. C.T.A. Willard L. Ent U:>A 1986,11,17-
1 · 1986,1?.,5 4297 

3. C.T.A. "lllard L. Ent U:>A I 1987,8~20-I 19 1,9,2 8133 

4. C.T.A. Willard L. F.ot UtiA I i988,~ ~9-I · i:1At,5,13 

5. Safety & i 
i toxicolo I 

gical ex I 
I 

pert Willard L.Ent UtiA I 1987,12,1-I I 1)187 •. J2, 5 3127 I 
I 
I 

6. Atomic al I 
sorptlon I 

CzekslovJla 
spectrum 
expert · Berceik 1986.8.2U-

19 7,9,2 5500 
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TAlii.t; IX UHUP lnPU'f 1'\JH ilTJOi 'fJUlt 

HA.a& oF :;·ruuy f PEH:.>\JN i TilllE PLACES i w,r~ Fon ~U.BmlIT~ 
GRUUPti I l i T INli Rt~PORT . 

I f ! 
. --- ·- I . - I - I I 

JI I I 

1. Project dele, 6 1986.9.11~ Fra~ce iChlnese manuscri 
gat~on. V'•est1' 1986.9.30 1 Allied I pt 1986.lU 
ern liennany Germany1Knglish manuscrl 
group ! En&land I: pt 1987.2 

i i 

I I ! : 
I I I 

1
2. Project deleg; ( 1987.10.9 USA ; Chinese manucri-

ation, USA• j 5 
1
-1987 .• 11.1~ Japan f pt 1988.4 1 

I 
Japan group I I ! Enr,lish manucrip~ 

! I . ,!i_· 1988.5 I 
; ' i I 

I 
I 
t 

Total 

UIWP IN 
PUT 
{USU) 



'fAULE .>.. lliluP IHP1J'r hJl( K~Uli'iiBlff PUitGltA:l!Nu 

.,...__ _____ - .. - -
I 

CLtt.S:.; I NAME 01" e(.lUlPAh:;IffS 
I I PIHC~ \U:;lJJ 

j-·- - -· l. -
l h.. AA~ & its accessories 10~434 Arrived at 1986.6 ~ already pu 

in operation I ! I . 

I ,2. 
i .... 

r-f...., ' '· .oc• 
as a> ·4 
""gBj• 
... c:l. • as or4 I 
c:l. ::s ,~ 
KO' 

fz1 ., 15· 
~ 

Computer & lts ac~ess~ 6,625 Ii arrived at 1987.5 & putin ope-
orles . rat lon al reat1y 

i 
Precise ac::essorles ! 11,980 j Purchased well atl987. 7 

I 

Vapour phase chromato~ 47.129 !Purchased order received at 
graphy I I 1987.12 

tector I received . . i 
l6. 

Blectronic capture de~ 118.350,·Purchased order at 1988.3 

ueionized water device 4.1~\J : Submit the requirements of ord .... 
j er at 1988.? 

I I I --------1--------·---

11· Physical properties 
1
1 2166 

1
1 Arrived at 1986.12 

data ~ handbook of . ' 
toxicology 1 

; 
I 

I 
2. Standard gases 

3. 1'lulds package 

In purchas:!ng 

lt will be brought to China by 
the computer expert at 1988. 
6 

I 
I 

I 

__ J 



'l'AIJLILII utmP TuTAL INPUT jo\JH TH& PHUJ~..;T 

ITEMS 

I 11. Experts 

i 2. Investl-
1 gatlon 
. I I 3 11 Training· 
I I 

I 4. ~ulpme-I I nts I 
i 5. Travel 1 I 1 ! 6. unf or see~ 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

i 

APPHOVElJ liUuGln' IN REAL OUTPUT 
1987 

122.177 28.5?.5 

75.628 75.6?8 

97.972 0 

188.473 176.528 

12.\J\JJ u 

3.750 0 

&>TltlATii;lJ OU'f PU' 
IN L9a8 N.D. 

58.000 + 35 ,ll5? 

I 0 
I 

15011 \JUU -5?,U 8 

26.945 i-15,0· J 

12 11 \JU\J 

3,750 

' 
Ill II I 



·j 
I 
! 

BEIJING INS'l'I'l'UTE OF CHEMICAL REAG~·rs 

Address: lluagong Hoad East Suburb, 

Beijing, China 

Telephone: ?8-3126 

Cable: 7091 

FOUNDATION 1D 19 58 
........ 

. -'""'.~1'ti l- ~--~.:~ ,-

~ 

ORGANIZATION There are 8 departments: Ultra-clean High Purity Re-
- . - ••• i_" .. 

agets, Organic Reagents, High Purity Inorganic Reagents, S_ensitive 

Materials, High Purity Inorganic Analysis, Organic Anal;~), Envi• 
' • .,. - . ~- t ...... 

:ronmental Monitoring, and lnstrumentati,on. · 

FIELD AND 'rASK Fine chemicals and new microelec Lronic chemicals are 

mainly researched, including: following fields: ul tra.-clean high 
. ' 

.. pjlrity reage~ts, photoresists and their necessary chemicals, doping 
• ~·,~· (".-<; • • ... ,~·:·. 

f~r optical fib.era, priu ting photoresists and their necessary che-

m~c~s, colour formers for film and photograpldc pape.r, -chemicals 

for printed circuit boards, packing material a for high performance. 

liquid chrGmatograph, analysis of organic and inorganic ched.cals, 

·environmental monitoring, analysis of unknown materials and so on • 

. LEADING STAFF '!'here are 80 senior engineers and engineers ;in the 

Institute. 

OUTCOME AND TECHNIQUE IUPULARIZED AND TRANSFERED. Main outcomes are 
. .• 

listed: 22 kinds of HOS Reagents, 22 kinds of BV-1 Reagents, BN30Z 

and BN.303 Nerative UV Photoresists, BP-212 Positive UV Photoresists, 

PS Plate•s Chemicals for Printing Industry, !.><>pings for Optical fi

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

Colour Industry, Packing Materials for High Performance Liquid Chro

matograph, Special High Purity Gases (such as Silanes, Boranes, 

' 
1111 I 

.. 

I 



Phosphorous Hydride and Arsenic Hydride), 115B Brightener for 

Plating Tin. During the 6th 5-year plan the Institute was encoura

ged and praised_many times by the State Scientifi~ •nd Technological 

~maiaaion of China, the Ministry of Chemical Industry, and B~ijing 

• Municipality. All above outcomes can be transfered. 

·! . 
·• o\" - • "f • 

Honorary Director 

Director 

. _ . ~~tin• Director 
!?'· .i....:J.C:·~~ .. :!. __ .&c.;j:·:.; ._r .. : .... 

Assistant Director 
.... ,; ....... ,!- ;_:·! ... :.=-~-~-

.2}t1i·.:·-1t. c;;i: .. : l1~··ar:~:;· t: -.t~.·< h:.~~:: 
.- . . 

.. . .• . . .. --~ ... 

,,, :.• 

.. 

, 

Wang Min-rui 
.;. 

Yu Xiang-dong (concurrentl7)· 
.·· ~= .~·-;J-f..:1'~: I .. 

Sun Jing-yu 
. ;~ .. · •. : j ·· 1 ti· ... · 

Sun Shi-ming 
: f .. ; . ~- : ,--;··: 

Wang Zi-mo 
-: . I • : : . :~ 

~- . : . . ~ ! 1. . '"'•.:' : . , i 

. 
; . ~- ; " . ~ . ;- .- .e~·-"~- ·! ~- .. ; ~ -! .. ;'~ 

·~ 

'· . 

I l 



,,-. I t • •;»Nh.~ 

' 

1c O>t:'l.i::!." JSUfl c::P.t ~tn-! ~tim .. t~"' ·rotn'!I 
KX .:c."21.1~:.i:~ 

:a~in"'."Ut~ 

.birectnr '15,0-"'0 i'.'l ,n!"(l "l0 1 0C'O 
.. ,.. nfV\ , ..... ,, ..... 

SP.cretary ,5,~00 10,flOO .o ,nt'l'J £fl,0'>1) 

Se::-ri.CP.8 

S8rri.~P8 ior ,0,000 io,000 ;&>,nfY.' ,o,t)()O 

BE:-.erts 

T.L'&inin~ of 1'Y',OOO n,rOO ~?,~00 il')n,~-:n 

L8JJF.U"\ge 
(~30m/a) 

::ialarlea 1or ~oo,.ooc ~n,ooo 100,000 '~n,(Y.)() 

.Keaeg.re~ra 

~u~i.ntall. ~6a,OOO 307,l>o -"2,5oo 40,000 

2. Oomtruction 

tsettine; up a · 6,5ro,oro . 6,000,000 -.,000.000 7,000,cr.o 
nev lh1ildiD€ 

.. . .KeDO':!'&t~on .0~1:.l!fft.200,Q00,.:..:.·~,000.1 ~:.-~ ,:':1009<>00 : .. 400,000. '. ,,;r '!r 
. \,.;. ~ . 

~xistinw building 

z:»ub -tat~l c>,700,000 c>,300,000 1, 100,1')00 7 ,Ll,00,000 

3. ~ui~nt 

Nr.R 1 ,1')0,0V) 1,330,00u ., ,,,., t l)f\') 1,t!~O 1000 

411 0-t.here 

Coats o.i. ,cY.>,MO ~c;o,1)00 .oo.~ ,,n,ooo 
ex~rim~nts , 

unroreeee3.ole 150,')00 i~0,0"0 1 ~ (' 'I')()') 

costs 

'toi~.l o,~1'.),000 
o, 187,'iM · 1,!-'.1i,c;oo ., , 8"", ;nu 



llta. - cit~ litl9 ._.itt lf.,._ts " 1 

•.-ts "1 aft QNial .-s r .. W.1'9 ta.,. Scale htetfttu Cilic:eits <II.SIC>. 

tllti• .-al i tt is .. u.. t._ .... 1 llfbl Oxiu SaiC..-t.• <•> •atmn. 

l•t.INtff Cite.its <LSIC> et 161r _. ... U-. ~ialh ef II.SIC et '411 _. 

an.tuistics 

I. St.i..-t ,..ticlt c.hel: tt. ,..ticln .r Z,.. _. • .,. tlm Mt •N t._ • 

"" .... ... -~ 
Z. LR a.tat el i .... itin: •tal ien at tm lewl ef 11 - 11 x 

Tiit l'Hlftts ..,. li•lt ... ,... Mi .-iliu .-... dt.a - cit• HMiti• 

et t• ..-. 1'1111 _.. a.bi_. i• tins •• ,.twn .. 1.- c.tai ... U.i• .-litt is 

stalilt _. Nii.Wt liHaae di .,.._ts ae · .allsti .. •- et •IMH intt.ats • 

..... is •t NMft. •til te .. t....tt ... i•te ..... ti. liH. It is Ml'I 

i~t ta -· all CMtaiHl'S ANhilt ..... t ..... Mti• ..st .. i• tm 

dtN - cit• c.iitin. lixi., tm NllMts lri~ etm I• ...- .. s is , ... 1 ... . 

Tiit NatHtS U9 alse Ai~lt ta •tin litHs el -- Hiftft .. bc ... lqg 

...0Pi9' dba - cit• .. •t -''" C9Mitien. 

•• 1'14 t• ...... ts WN HCCHSfallt illftstitatt• .. ......... .. NSH• 

.....,. tm c.fifMti• el ta. lli•ist.1 ,., a..iul · 1.-t.,. llM 21 •Hints aft 

.. tcllH _. H•in. lltlcw ta as. t• _. ''" IMP Mic.s _. iilwa. 

Li.;t •I •111111ts • 1 

1. lcetic .ci• · 12. i11 - fNflMI 

2. s.11 .. ic acii 13. ltl1tltM tltcel 

3. ltitPic ..:ii 14. lc.teH 

4. llbecM .. ic acii 15. , ..... 
5. ..... flauic acii 51'1. , - 1' . Xtltnt 

,, ftnJllel'ic .ci• 17 • lt .. I acetate 

7. "'°'"n .....i. 11. • -•tt• .cetatt 

••• .... i. ...... i • 1' • l•ic•l•,..tlllltat 

'· ... i .. ll••ia 21. C,Cltt.>Wlt 

11. •t••• 21. .. t ..... 

11. lth!IHI akelutt 



S!~si~ilizer for ~~sitive Crarh P~sensitive<PS> Plate 

1. froi;->erties 
A cle?-r 1"\er ~iscous liq~id, in!lalll!tah!e. dep.:sited •ith water. de&OK~'Cised 

with },eat and. 1 ight 

le alcohol, acetone. et~r ana et~r solvents 

2. s,.ci!'iutien 

ltDI 

Solids content 

Viscosity at 38 C,cis 

llatl!l' content 

3. lldnntage and Duge 

3.1 Advanta1e: 

3.1.1 Excellent aclhrsior1 

SPlllUNG COAi 

>=141. 

, ... 1.5 

(:1.l"t. 

1. v 

Riscihle 

CotlD COAi 

>=15Y. 

t.8+8.5 

(:1.1"/. 

II, VI 

3.1.Z Hip sensitivity, tood photosl'ffd, wide latitude fol' expostll'f and develo.-nt. 

use to ..aster 

3.1.3. Ollvious ~tachl'catis• artel' f><POSUl'f, fOOcl fol' exPeSIJ'f' ·~l'ation 

3.1.4 ligl l'fsolution: s~ 1et - toint ot 987., the otJlep ZY. not to Jiie losed 

3.1.5 Exce-llent Jl'inting - dW'iltility, not less thu 1•.• titllfs, IW<iRWl 218,M til•es 

3.1., High stal>ility, storage lite .ore than tne- 1eil' lielow 28 C 

3.2 Usage: 

3.2.1 ppepai-ation or coat liquid 

48Ml dye is I.tided into 11111111 sensiiilizel' and Rixed co•pletely, then it c~ 

lit used after 1 or 2 days. 

3.2.2 Coat 

A .ell - tPeated plate is treated with 21. H PO again, waslltd, ~ked and coated 

tl!TffOt SPlltllltC COAi COtllD COA1 

1 



Baking at C 

hkirag ti111e htl 

SPUtll MC COA! 

68 

41 - 5e 

• - 11 

C(.IATIJt COAT 

1~ - 29 

19 - !I& 

1 - 2 

Artel' Nlcing thf pbte is JUt into a .. x Mel stol'fd. lielow 25 C 

~.2.3 [xposlll't 

Li!ht source • 

, ... II Cold. Xe-lap 
t.a II Cold Xe-lap 

listanu 

1.5 IC 
1.1 II 

' - 7 " 
2 - 2.5 " 

* ethel' light sovces sue• as Pulse Xe-I~. lith fl'HSllft lg-lap. lit1' etricititt 

flaol'tsceet l~p. etc. 

3.2.4 Develo1111ent 
Arttl' fxPOStl!'e the pldt is :pat i•t• ~ uth of ievelOPtl'. J.PUShed sligo1'tly 

ar.cl washed 

FOllJLAI A FOllJLAI I FOlllLAI C 

llaOll 4g 3!' 

lli)'°l 28g 

llai, SiO, 31g 48 - 58 ' 

Nater 18881tl lllllltl 111111RI 

the , .... al' B.C are suitalth to seasil>ilize• 1-u. while the h•lu A to 

sensi•iliier II and JV. 

4. Package 
38118 al in a J.PO..n <o• .,.ite> J.ettle. enclosed. with •t~k plastic I.at outside 
4 IM.ttlt or sensil>iliitl' and one J.ottle of dye in « I.ox 

5. Storage and fpanspol'!!tion 
5.1 storage 

sto .. Jttlow 25 c. sealed, far a111ay '"°" fil'f, dl'y. Avcid 'ithting. 

5.2 T•anspartation 
lnfiiMl'a•le, placed undeP dl'Y and cool conditien. 

2 



Positive Photoresist IP 212 

Anne.-. l=° 
l'l) 

'!'o Ifft •ith LSIC ind Vl.SIC , i nl!ll UV Positin pllotoresist ••s •HR prepired • 

Through stringtnt qu•litr cntrol ind series fllftCtion tests its idvifttiCJH •re sh0111: 

6ood plaotQSfftd 

1 Projection printi" inti repe•t exposare 

Higll resol1tiaa 

1 At lewtl of 51111 - aicrlll!tre 

1 Excellent li11et1i•t• control 

Cle1n fi11 

1 Evta fil1 t•icbless lritlloat i1terfer1RCe stre•t 

Steidy ... lity 

Excelle11t itaesion 

• Oxides ind aet•ls 

High etch resishnt 

lide •titude 

1 For upOSlre Md ll2velapeent 

hse strip 

Kigh •e•t st,.le 

• Up to 140 C 

1. Properties 

There ire tn types of tlle pMltoresist 

JTEft 

Viscosity it 30 C, cTs 

Speci•l density it JO + 0.5 C 

liter content 

Solids content 

lepuritirs of 10 
uhl ions, pp• 

IP212D 

30 • 1.5 

1.032 - 1.052 

<s0.51 

281 

<•I 

•2m 
6.0 + O.J 

1.005 - 1.025 

<=0.51 

tn 

<=I 

Pirticles Through tile filttr ~ 0.2 u1 

fhsh point 
<clos•d cup> 
Ptr1issible li•it 
in environ1rnt, pp• 
Lift file rite 

J9C l'IC 

100 100 

>941 }941 



2. lnstruaents far use 

2.1 [oe!lydr•tian Bale 

To obtain ••xi111• process reliability, bate all substrates iiieediately prior to 

Cl>iting •t 100 C for 15 ainutes to printing process. Soat thee in Surface Treat 

~ent IP212 tor 10 - IS ainutes and bate at 180-200 C for 30 •inutes to 

pltotHtching process • 

2.2 Coit 

2.3 

2.4 

1.5 

Coat in the ultra - clean condiliOll of gra•e 100. The relali\"f huaidity is not 

10re Ulan 701 f.. t1"i•li14J process, mile not eore thaa 501 for photoetching process. 

ITEll !lltllTllE PlllTOETDIII& 

Spin speed,r .1 22elf-2600 5000-6000 

Fill thidness 6000+200 A 1.0 - 1.l •• 

See tile relation Hl11tt11 spin speed ind fill thidness in Figure I 

Soft late 

ITEft PRIITlll& PlllTOETCHlll& 

Tnperature, C 80f 90 t s 90 - 95 

Tilt ,. 60• 20 20 
I aithout hard bake 

uposure 

ll&HT SOORCES DISTAllCE PRllTil6m PlllTOETOlll616J 

BOii Hirh Pressure 10 ca 20 - 35 5 3S-60s 
hi La1p 

25IJtf Aligner 10 Cl 1 - 9 s 10 - l~ s 

250ll la1p 10 Cl 1 - 9 5 10 - I~ s 

Dtvelap1ent 

Pbotoetching : 

Positive Photoresist Developer BP 212 is dihttd by deioniad Hler into 

1:1 or 2:3 • 2 - 2.5 1 !CH I NCOHI Ci•l ilso be used. Tl!e teaperatur! of 

dtvelaplfflt is at 23 • I C. 

Printing : 

0.5 - 0.7 ~ N•OH 

Ball 



• 

"! ' '-•-.: 

-... ! 

i'inse 

Ila sh .... 
•• ·.t~ !:;!_ 

Ha,.;! Jal~ 

~ hrd ~.:•e is recOMended for all photo leYt!ls to opti1ic:e proces~ reliillility 

in 1et etclling ind &11i1ize selectiYity in dry processi114J steps. Hither bird 

bile leapet"itures giYe e~ greiter resistillce to Sldlstlflelt frocessiag steps, 

bc.-Y!r, soee tberul distortion of resist i•iges HJ occar. The te1penture 

:s 120 -140 t far lO 1inutes • 

2.8 Etdl 

2.8.1 ltt etcbing 

Al•i•i•: 

Iran oside : 

Si I SiD : 

SiO : 

Copper : 

liter 100 11 

H PO 800 11 

HAc 50 11 

1111 10 11 

2000 11 

Ult I te UIO I 

11:10 

330 g 

100 11 

I llAc 

ii 

bl 

cl 

H PO 

FtCI 

HCI 

HJ 

401 IHF 6 

If 

Ill F 6 

If 3 

liter 9 - 10 

ii Ill Cl 

bl <Ill I S 0 

Gold ind Pltinu1 : 11:1 

HMO 

2.8.2 Dry etching 

I 
,t, 

3 

1000 11 

200 ' 
I 

35 11 

it 70 t 

50 11 

160' 

500 •l 



Si CF or CF •nd 0 

SiO CF or CF .itd H 

Si • CF or Cf - H -. 
Al CF or ICl 

2.9 Strip 

It is SOitM i• tetone ad stri11Pfd ., 1ltnsonic if the te1penture Df hrd 

bte •ela. 120 c. It un -stripped •Y H SO - H 0 or Positiwe Photorrsist 

StriPl'er IP212 •t 50 - 60 C if tile ta,er•t•e Df ,.,.d bte non 120 C. 

lotes 

t It sllauld 1ot be dillled teaer•ly. 

If it is dihted , tM solllian aH M lai• for 3 - 5 ••JS 111d filtered • 

• It should not lte used lril' att•tin ,e.ot .. esists •t tu s.- tiH • 

I Store i• dry iUi btlllll 15 C in closed aritiul canhiws ... , frae liilat, 

bt•t, sparts, ind opea fire • Its st•• life is not less tllu me re•. 
t AYDid CClllticl •ith Still •nd eyes. 

Hindle •ith ure ind •ir ,,.otecti ve dotlliftt -tlOYH. 

t 250 •I i• i ~'*" · •ottte lritll blact 11l1stic NtS llltsUe 
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" cleir li~~t yellov liquid, ~ ~it ~isc0t:: 

In tol:ue:,e, xyl~:ie and ot!ler sohe:its : re~ilJ' S'.lb~ale 

In tetc;ne a!ld alcal!~l: depos!ted into a flurcule!!t solid 

Store bela1 :25 C, A•oid liihting • 

i.. Use 

1 Dr: the surface of sillicon dioxide, polystalline sillicon, sillic111 aitride, 

aiuainiu11 chroaiu11 iron aside Md copper 

Hi~h etch resistant 

1 Against acidic illd altalic etchant 

lide atitude 

• Ir: photoetcbiftlJ operation 

Stringent parhcle con~. al 

t Though the filter at 0.2 aa 

Steady "ali ty 

Low density of pin~le 

It is aaialy used far ai.,le Ille! 1 .. ,e scale iategrattd circuits • 

3. Instructions for qse 

3.1 Coat 

For eauple, a photornist of 58 els is cuted It 3000 r .p.1. the fil1 thickness 

1ill be about I.I u.. 

3.2. Soft bale 

At 86 C for 20 1inutes 

3.3. E1posure 

It depends on the light powr 1 far naeple, a exposure ti• is about 5 secands 

for 75 II High Pressure Ilg - 1 aap. 

3.4. Dtvtlaplfftt 

Shaltd for I 1inute in llqativt Pllotornist Dtvelaptr Bl 303 

3.5. Rinw 

Shated illd washed for 30 monds in lltgative Photoresist Rinser BN 303 • Pleasr 



3.6. Hird l•ke 

~l 130 - 140 C far JO 1inutes 

3.7. Etch 

ly teHfil eetllllll OI pliYi 

3.8. Strip 

Boiled i• concentr•t!d H SO , or lly la. lNper•hre phsli, or •ith lecjative 

ptuitoresist Stripper Ill 303 

Its salveat is 1yle11e. A ttt1til•ti1111 .. st lie used. The fl152iin• point of 1yll!tl! 

is 16 t • So it ent lie hr ••r fr11 fire illd high te1per1ture. 

4. Star. iftd Tr111spartiti1111 

Its star• life i!i 2 JNf'S IMer" carnet stor1ge cllMitioas Cse1led, llelOIJ 25 C 

..i awiiHd liptiag I. haid ta Ifft •ith Kidic sultshnces. A crioa llinide 

est11 .. isller sllauld lie 1sed in the c1se of fire. 

5. Pid:• 

500 ar 250 11 i• • Ma. 'attle ~th t• lllKt plutic pigs outside ind .then 

i• • piper llo1 

Auy 1Ser ·s lleluds mil lie .t. 

I. Properties 

A clear colourless li'1H, vol•tile 

la benzene, chlarofor1, ail and other solvents : soluble 

In ••ter: insalulllt 

2. Spec:ific1ti1111 

loiliag bngt BO - 120 C 

Atcarding ta the shnd1rd Ill l 

Filttrtd through the filter of 0.2 11 

3. Use 

llse4 for tht dtvtlap9tRt of llg1tive Phatansist II 303 or the Hit type af 

photaresists 1bro•d 

4. Instruction far use 

A ••fer is put into ! or 2 •~ths of developer, stired lor sh•ktdl for 60 - 90 seconds, 



... 

tbe Sill! type of pbotoredidts Uro.d • 

4. Instru91!11ls for .se 

A _.fer is p11t into • fliSI: of the stripper, urlfll • mter b•tll •t 80 - 90 C 

fw 10 - 15 •inutes, toot o.t n Nslled •ith tltimizel .. ter. 

I! urefll ! it is t111ic .S corroptive, used i• YRtildive trildm trith tlnses 

.. tloYH. PlHW •Isla it ill CllC! •it• I lot of uter if it is spl15'td • 

tile ski• • 

Storege : bter - free 

l. Prlpll'tiH 

A clear colourless infll99illle li .. idi toaic 

la •lcdlol 1 ether llld chlorofon : 1isci•le 

In uter : iasolallle 

2. Specific1tian 

Its 11il c111poaeat is •rl•. Its ilpVities llft litll Ue rupat stlldlrd If 
,o • , •• • .:• ... I·- • • ....... ~"" ¥• :· ; · ... •• •- .... ,.'° :.'f o ~ .... ,; .. ,;,,; •• 

Fide 2 _, the lllller i tm 1i tll tlle lllS lffteat ·· Sbadar• ; 

l. Use 

Used for dildi111 of ... uve Pllotwesist II 303 u •11 11 Ute 111e typ1 

af Photarnists illrDld • 

4. lnstr111111ts for 1st 

A certain "111tity of the t•ia111r is llirKtlJ l'llled i11t1 tu Pllatornist 

(•int to filtering tllraup the filter of 0.2 uJ llld slafld cmr 1 night, llllicta 

cu •e 1Hd • It is operated an "' altn - deu tlble lit• vtt1lihti01 • 

Fire 1nd high t11pentare •st M forbidd111 • 

Pie.st stare in 1 cool llld ventilitivt •IKt • 

. 5. P1ttlg1 

500 or 1000 11 in 1 br11111 •ottit, 1tttiq 1itll the pKtqt of l11g111t Stull1rd • I 

' • 



AX~EX G 

Sp~ciality Gases and Reagent Chemicals 

Questionnaire - Answers 

Country: BRAZIL 

I. a) No 

b) c) 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 as5embled 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 
involves the comp let~ 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 J~pan 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 S?ecific and independent small 
functions, where come up strategic aspects. 

II. Yes a) ~o b) Yes c) Yes 

Heavy metal industry is well established in Brazil. It 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 industrv 
to back up the installation of petrochemical poles. 

Differently of the iron and steel indu~:ry, which is mostly Government-ownec. 
the metallurgy section, including allays is mostly private. Although s~all, 
it is rapidly grJwing. 

About 22 research groups in univers1t1es and other 20 public ~esearch 
institutes and industries have activities related to its deve' 'pment. 

III. Energy sources in Brazil are oil, hydroelectric, ethanol (from sugar cane) 
for engines combustion, charcoal (for use in siderurgy). There is one 
~uclear 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 l billion barrels/day from which 60% i! locallv 
produced. Ethanol production is about 11 billion litres/y~ar and accounts 
for 60 - 70"1. of the consumption of combustibles in cars. About 80~, of al I 
running cars are moved on ethanol. 

JV. Brazil has all types of industrits listed. Date on chemical industrirs has 
been prrsrntrd during thr mcrting. 

v. ii) 
b) 

Wheat, applr, and rvrntually ricr and brans and mrat. 
Corn, coffcP, sugar, soy bc>nas, or,1ngr _j1Jic<' ,ind PV<'ntu,11 Iv ri· , .. ir1 ! h·· .r ... 



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

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

Specialty crops - grapes. oranges. 

VII. As in the questionnaire. 

-VIII. No. a) No b) No c) Financial + Facilities 

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

IX. 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. 

X. a) Yes b) Yes c) Yes d) Yes 

20/5/1988 



INTRODUCTION: 

Ql•ESTIONNAIRE FOR ATTENDEES TO UNIOO SYMPOSIUM 
C~ SPECIALTY GASES ANO REAGENT CHEMICALS 

16-20 MAY 1988 , !~~ 

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

Please respond openly to the questions and feel free to add infonnation 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 ir. 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, does the industry tend to concentrate on the production 

of high volume (non-specialty} products! Yes or No 

c. If 2, b was answered Yes. docs thl' industry utilize modem 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: 

Oi 1 
Natural Gas 

-- Anthracite Coa 1 
-- Bituminous Coal 
-- Hydroelec.tric 
-- Nuclear Reactor 

Other 
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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 {Amnonia and Fertilizer) 
====:Pulp. Paper and Allied Products 
~ Soap, Detergents, Cleaners~ Solvents 
__ Basic Inorganic Chemicals {Acids and Bases) 
__ Basic Inorganic Chemicals {Industrial Gases) 
__ Petrol.eu;n Refining 

Other 

5. Is your country self sustaining as far as its agriculture pr,oducts 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: 

c. 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. • .. pecialty crops (dates. fruits, coffee, etc.): 

7. Other than the agrarian activities, how would you describe the level of 
education of the persons employed in indust.~y: 
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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 

l. Factory Laborer ~ ~ .I(. ><.. 
2. Factory Foreman ~ ~ ~ 
3. Maintenance Employee _z:__ ~ ~ 
4. Maintenance Supervisor ~ 
5. Accounting Personnel _J!_ ~ 
6. Laboratory Technfcian _A_ _K_ 
7. Laboratory Scientists ~ 
8. Laoratory Supervisors ___b_ ....JS__ 

9. Stenographic & Secretarial ..J!._ ~ ~ __K._ 

10. Factory Manager _2i._ ~ 

11. Company Owner (Manager) ...J!::,_ --.)(..__ --./IL- _!!_ 

* Check more than one level, if appropriate. 

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, bare not answered yes, is the reason financial or 
lack of facilities and trained personne~: 

Financial 
Facil itie!» 
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 Pha~t·) :.::.= L fquid Chromatography 
Infrared Spectrophotometry 
Mass Spectrometer 

- - Atomic Absorption 
-- Thenna 1 Conduct iv i ty 
- N.M.R. 

10. Are there national standards organizations er 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 (~imilar to USA 1 s 
Department of i1ansportation) 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 chcmical or other 
hazardous waste spills (similar to USA 1 s Environmentl Protection 
Agency). Yes or No 

11. Please add any other connents about the specialty gas. industrial gas 
or reagent chemical industries in your country: 
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1>.ay~ C!fl p1. (JUI~ t~ ~!c.nc:t::oo (•Ill 111·····,.,sitc! I '.u-qui~it i~JO d'un inve-~ti.ssement 

C.."Olll(1l'-"nt.air-c: de faible val<."UJ" "·loalivc aai.i. de (H'\.duclivite importante. 

1.r tb,~t que IVJU."'i prescntor~ c.·oncrnac le..· u"flt.1-r de~ Condit.ionncment de 

Cu P~ et HCl;ange.s de Reghafa (Al&;'-:r), ct.ans er. cc-ntre nous conditionnons 

dt:s -61~ ~ ga~ jU2iQUC la Uiportes alor.s quc no.~ ~ions l 'ensmble 

~ produits da ~-

Nc.IU:li ~ quc le:. donnee:it t<:diniqt~~ fOlu'laies p;.r ce doonent aideront 

nos collegurs a ~rer Wte eApCrit:ncc: utile pour Jew- pa)·s et restans a 
leur cli~ition pour toute fonm.· ck- collaboratioo • 

.... -..... __ 
.. 
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- UTILISATION OES c~z PURS ET ~[l~NGES GAZEqx - ~ETHOOES O'ELABORATION 

I - 1 • IJT 1 l I St.TI ()NS 

Les ga: pur~ ~t lcs m~l~ng~s g~z~ux trouvent lcur application 

dans toutc:s l..:s indu:;tri'7$ : 

Ali•entaire·et 

l.9ricole 

Medecine 

Mecanigue 

[lcctrigu\! 

- rrot~ction des cmballages - des 

c~rgaisons dans l~s navires. C~nservatic 

~= ~~nt csscnticllcaent d~s •ilanges 

N2 I C02 
N2 I N2o 
N2 I C02 I 02 

- ~ilangcs rcs~irables - M~langes 

d'ant=sth.6sie : 

N2 I 02 

02 I N20 
02 I C02 

- ~tmosphere de protection d'appareils 

de traitcment : 

- Soudagc ·: 

Ari 02 

/ir/ C02 

f ebrlcation des •~•• - conductcurs ; 

.. I 



f l.:c:troniqu\! 

Chi111i c.: 

- 2 

U...: I i.r 

- r~ot~ction d'atmosphirc 

N ... ... 
Synthes.: 

- :.nal ysc~ 

Ar 

Anne..,. l-l 

l '1). 

Cette list~ n•est absoluaent pas exhaustiv~, ~lie ne concernc 

pa~ obligatoireaent tous lus ~'lan9es que nous pouvons 

fabriqucr. -· 

Les gaz purs et lcs aclanges trouvent ~gale•ent leur 

application dans l~s Jaboratoircs de controlc industriel, 
de rcchcrchc 

Caz portcur 

C11z etalon 

Gaz de control~ 

Ca: d'in~trum~ntation 

Pour les diffcrcn~s typ~s d'analys~urs 

- Chroma t ogrclph.:: s, ~f>-.:C t'.: graphe: s. 

I - 2. ~£THOOES O'El~BORATIO~ 

l.i a1~tl1<1d-.: d'clolburo1t ion •·$t fon.::t ion du r.o,.br~ de 

con::.tituants quc l'c,n t.uuh.1;r~ i11trod..,arc d.1n~ le 111el•n9c 

9"Z\:U.I(, des t\:n'-=ur~ suuh.1itO:,.s pour ch.:~u.: coniiititu.lnt, de 

111 pr~cision d~~ir.:~ p~r 1~~ utili~~t,·ur~. 



- rn~thodc Jit,, r.i.1nu:'letri'.u-.: 

ru~thodc pilr p~~~L. 

- J -

11 app.:>rclit clujourd'hui sur I'= ::i.lrchc d..:~ " m~langcurs 
~uton~tiqu~~ •• Ii~ font dppcl ~ d~s techniques cvoluces, 

Id quantit' de chclqu~ con~tit~~nt introduit est d6t~roin6e 
par cxc~plc, a part!r de mcsurc de ~itc~~c de passage dans 

unc tuyere.·Nous.n'abordcrons pas le fonctionncmcnt de ce 
t~pc d'~ppclrcils.· 

D~ notre c&tc, noes avons rct~~~ '~ m6thodc ~dnom6trique 
pour cquipcr le C.C.h.iol. d.: R~ghaia. El 1~ -.,~-;:;~i- un •elangc 

de de~x ou trois const.ituants, convicnt bicn lorsque l'on 

veut r~aliser des melanges dont 1~ ten~ur minimale du 

constituant introduit dans la plus ·f.aible quantitc avoisine 

1 ~environ; la precision relative des melanges realises 
varic s~ivant l~s Ccl$ de ~ 1 j a ~· S ; • 

Rct~nons ~cu,cmcnt qu~ par pcs6c suivant la method~. simple 

ou double p~s~c, la qualit~ du aatcri~I utilise, le type 

d'~mballag~ b~utcill~s de 1,5, 20 ou 50 litres, ii est 

possible d~ r~aliscr des m~langcs an constituants dont la 

prccisiun rclcltive p~ut att~indr~ + 0,1 %, la tencur des 

constituants pcut ~trc d~ l'ordr~ o~ quclqucs p.p.m. 

Pour 1~~ m~iangas cff~c~~~~ clu C.C.l.~. R~gh~ia, la pur~t~ 
du constitu~nt d'un m~l~ng~ n~ pourra pas ~tre meillcurc 

qu~ cell~ du constituant d~ base produit a R~9hai~ 
( O:;,. ~2, :.r, CO:? ) • 

. . I . . 
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c~~ME DES PROOUITS OOhT LE CONOiliJ~~E~ENT EST PREVU ;u C.C.~:~.REGHlT/ 

l'; C.C.t •• M. !~~sh.ii .. -i p .. •'r.t,·ttr.i ~, ._e;_,,,, r ,., .... ,.,. i'l:s :'r.-,Juits suivants 

I 

; 30!1TE 1 LLES c;.r.:::t:~ ~- .. -i..tE DES :4E Ld~GES POSSIBLES 

pur x x 

pur x x 
Hydrogen.: x x 0 ~ 30 :! 

~ .H? q.s. N2 

Hydrogcnc x 0 4 30 i ff., .. q.s • /'.r 

C02 I 02 v x 0 JJ ~ max. ~n C02 et 0-JO ~ 
q.s. N2 

C02 x 0 - 30 ~-'° •ax. en co., -q.s. Ar 

02 x 30 j •ax. (:ft 0., • q.s • Ar 

N2 x 60 ~ •ax. <:n He p 

02 x Tout•! Id ganunc 

: \.:It biraaires 

co., x 30 ·"' max. ~n C02 ... ,, 

! 02 x 30 ~ ~ 111.ix. en co., .. 
02 x Tuut"· I;, !).Jmmc 

'''.>US ..ii Ion» m~int~ncl1\f JO:::t i11ir '"l"t d~,OUl>·•9\.!":0 "'' tu11c-fion du type.: 

.~'cmb •• ll·.J9~ ""t J<.:~ pur-1.:t~::. J,,l"t p1•cufuit.~. L.1 li~t"' ci-d\.!"::t~t>U::. 

.,'.pr\?~c11t.'-= 1.11 f.Jit, I,: c..ifoll\•:JU• '"""1n-.rl·i,1I du C.~.: .. M • 

• 
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I I - 1. OOUTElllt$ 

--

Les ty~h~s d' ... :,1bal iag..::s uti I i,.;.:s cl..:Jn~. ;.;;1 prcm1 .. :r temps seront 

des buut~illc~ d~ 20 J l. Les pr~s$ion::. finales de 

ru~pli~sag~ s~nt fix6cs ~ 150 b~rs. 

II - 1.1. Gaz purs 

-:---.. __ ._.., 

c~ sont le& r~~plis~ag~s ~n argo~ <:ten azote, les 

boutcillcs scront so~miscs ~ un controle statistiql 

1 bout'e i 11 e pilr I ot d<: N:np Ii ssagt i ra A · 

&'analyse.. 

-.Dans. I' azot\!, i l est pr~vu de contro I er I a tcneur 

des impurct6s suivant~s 

0 ••• S p.p.m. 

02 0 ••• 5 p.p.m. 

Les autres impur~t~s su~ccptiblcs d'etre contenues 

dans cc ca~ prir.cip~lcocnt l'drgon, l'hydrogenc, 

pu1s nc, ~~. Cv~: CO, Hydrocarburcs. 

La prov<:nanc~ dir~ct~ d~puis l(;s tanks situcs pres 

d~ l'appJr~il d~ f~brication ct le controlc par . . 
I .. , ... I y :u.. ~~; :'> •. cn~u:·h en 02 <:t H20 nous pcr~ct de 

~ un~ pur~t~ d~ 99.995 S . 

tl&tn::. I' .lr j'"·, i I .:~t ::r~vu d~ contro I t:r I a tcneuC"" 

J~h im~ur~r:s ::.uivJnt~~ : 

~ : .) . p.,., .. , .. .:.· ... . ., 

lh 
., : p.p.m. I,; • . . .. 

,p; 
. , 

I J ;>. p .in. "' . 

. .. I ... 
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Co~~ pour 1·~~ot~ ~:~our t~s ~~~~z r~1sons, la purct6 

~~· c~~ :.:.1:. !.~ situ .. :rcJ .i ').),')<)~ ~, 

500 ppna vo I \.lr:t~. 

Pour c~~ dcux ~~= pur~. ~ous pourrons indiqucr la 

tcncur 'n ~ t~l quc d6fini ci-dcssus ct afficher azote 

de pur~tc 9?,995 ~-

II 1.2. ~~l~n9cs pouvant ~tre rcalis~s au C.C.~.~. R6ghaia 

Comptc tcnu des installations, des analys~urs prevus au 

C.C.i .• i-i. , dQ nos conditions standard de co .. crcial isation, 

( prcssion de rc~piis~~9~ 150 ~~rs), ii scra possible 

d~ r::a Ii S\:r dc.:s !a.'.! I ang>..s d•rns I~=- cou?os it ions su i vantes 

N2 l 
.. 1 .:. :!O .- ityJrc~~·~.: A:otc . '"\ . - -=r . q.s • 

i ~: :! • :;J .. .. . .. :.rgon ·•r - .:. .. ~I\ ;·,yolr\)i;~O\.: q.$ • 

f.r I (j,. 1 ·'·' r c . /,r!Jon .. : .. , ·" -.: '' Jit..Y~\!:-.~ q.s. 
~ . I co~ • .. r-. :' ~ol: Ccl:-!:)(i(1 i QU\! Argon ,.,,. /' ' u .. ., .. "" q.s. 

• t ' 
., ..... : r: 'C "> :.·~:o<: 

q.s. Azotc . - -V 

·' O·· : . .. 0"> !·~:·a;:- .. :otc - •• :! I •• ... q.s. .... 

- j4,.. ... -. 
ol : . i' ~JI' Jun i qu:; 'I·~• /,zotc I .; . ; . . .. .. _ 

- ii, I ·. I '"" . . ,,, ·, <;. ~. :.zotc . 

. , 
·~· : fl ..,; ·' ~ ,,-.: Ii , '1 • ::. • :1.; I 1 um .. .. ' 
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Cc~ mclan~;cs ::.c.·r .. •11t ~.1r..;n~1s ,,,·c.:: un! p;"~·cision relative .. 

QUI ci<;.t TC.O~lion •~e:;. ;:'lr .. ·c.:•-~1tj,,;·s :'ri~cs ll.or'S d<! la rea(isatic 

mai:.. aus$~ du t~p.::' de ·~.J.:.::ri<d l"'l -:k;: ;,;.:.ci\!.-c:s premiere. s 
·. . . ·_\: 

au scs er:t·. :oeavr.:.-. 

Ace suj<·:t, 1,,5 cr.lcui--. .!'c:·rcm'::: ~~="~s ont Ptont:re que des 

I. ~e~~a~~urs £t~entifs ~e~~··~t:l~t le5 i~structions de service 

pourro~t r~aii~cr s~rs ~ifficult~ d~~ mil~~~es done la 

.. 

-··· . ·-. 

pr6cisJc~ rcl~ti~e r'e~c~i~ p~s + . . ·;. .. ..... . . 

. ..., 
~ .t. 

. •. ___ .,_ .. , -
Pour ·cet~.?. gar.une d~ r-rc·duit, t;•• i?ffc.'.:r.uer.i un control~: . - . . . . stat1st1qu~ c'est: i Jirr qu'une (1) bout:eillc par lot: de 

f~bri~ation 5 ~u 10 bo~tei!!~~ s~ril an~lys~~. 

l!ne-~certi:ir.c cli<-ntelt! d.::~i)ti~•-!"·"'l .p.;;ut-~trc un produit sortan 

de c~ttc·g~mm~ o~ ~~ig~ra u&c ~lu~ sr~nde pr~cision sur la· 

ten"ur "-:fos · ccn6t i tua1•ts. 

Dans ce c_as., ~a decision ·k: rC:al is.it ion du melange sera mist 

par•~ Service Exploitution, r~s bout~illes pourront ~tre 

contrSl6cs in~1viduelf,~ent: en tout eta~ de cause, la 

precision aff ichec nc pourru ctrc sup~rie\JrC a + 1 ~ qui e~ 
la pr,cision d~ n~s apparcils d'a~alys~. 

11 2.CAO~ES 

Les 9c.1 pur=' ct ~u I an~j,!S '-·.-.:-.r:h.:r~ i .,1 i :;cs ~n cc1drcs scront 

l'ar9on ~t i'a7~t~ pur~t~ ~~,~~5 ~ 

' 
~ ,, /_. _, \ .· ', '' ,.f·;_,J•"CJ~: ... ir·-·-. "· 

I .·, - ... t '• r - - r""T • _ .. - C.. :.. 6 '• ...... - •I - •. > -

.. I .. 
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l'introJuction d~~ i~pur~t6~ qu~ nous allonL trouver 

Jans Ins ~&l~ng~~ ~~t i~h~r~ntc 

~la qu~li:~ de$ ~~ti~r-s ~r~~i~~~ti utilisies pour 

I 'cliabeiruticn d~s produit~ t.fo. ba~c, 

du~ pruc~ss utili&6~ ~: ~ =~ qunliti d~s appareils 
. ----ut i _I i :scs pour I '{:I i z i nut ion d"- cu; i apur,-tes 

( sys~~~cs physicu-chi~i~~~s ou N~cdniqu~s ), 

;:.a~ C:rr•"'UrS C:,: r.i~r,; '."l;I.; ·~ i ~n ,· ~u ma~va IS etat du 

m•:t~ri .. ,I d'eL1.,~r-r1t;nn d .. ·~ .r.~l.1ns'=s· 

...... ,,., .. i:; us":r .;- •:. r1, :.c.;;s pr<·:"!•iron~ di:ux cas 1 

t '" 1r (;;>t...:ol i r I ·, -.. ~r,~·' · t. ~ l '~~ot1.:, nc:us ut i Ii sons des 

l'azotc ct 

.:.r, . , · 1 .. , x .. ..... ... 
\,,. •. ' 

.. .. 
-O:lio; 1 M"'O• .. 

P'1r1.\i .... ,., ~U:ll'ti~..:.&rC!:t, '" t&:lh:ur d~ c.;rtains, rcstt: a 
P'- u iH'~·=- C•"n~t.anr .. ( /.r, ~: ... , X,:, Kr ) I ci tcncur des 

... utr ...... ·,1n~•itu.1•.·,. vari .. · ... n fCinc!i<Jn du li<.;u ou dE:s 

f'.en: I.·· in:H.al I.at ious cl.1$:.i.1u;.;::.. ( R.:ghuic> ct Arzcw ) 

I .. :. ,·,.,..,:.,r1-:;.ur~ r." .. r~ihl •. ~ .essurcnf l'~lifl'ination d~ 

1 • •• 1u .. t d., ~,,:':1 v •• i.·\. J .. C''-rt .. in=> hydrocarburcs. 

l'~1i•1i!·••ri •. I' r1;r.,I ..... ~,.,vi~ .... r"::..t,· c .. ~c.:id.1nt tres 

.t,·. I i ,· ., .... 

• • I • • 
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.. 
' ., .... It; ::~~-: ·.:·at ion ::'.:Or di st i 11 clt ion d<:s· produ it 

02 ct H:!, r.~ p~·u:: e;n~1.>-::c:1;_,. qu..: '!...:::> -.:r~(-..!"> d..: I' un des 

con::.t.itu.u;·~:: r._::;;t. pr·~s,,·,·: -·;<-;-.~ l'autr'". 

... .. . .. \ . -~ .. .I • ' ....'". p 1 egcs 
( d . . . . 

: . ...:.~-~ 1:: ~t 1 or ••• _I C: t: liq~{:~~~ion, en 61ini~= l~s gaz jnertc! 

,. 

--~~_..:r·~-~u;:?c, ;,~, .. ~·- !.'c;:1 ; .. _r.~c u ~ .. l~<:m.r tc"'t"s lc.s impure:te! 

_p-~iur:· d.:.s. re:isor.~ & ... t.:c:!andugi,." 1.:-t d•: ~ou-= de: la production, 

'.~~-~'•tt~i~t Ja~a1s l'•li~ination co~~l~t~, absolu~ de ccs 
: · · .i •!>urut.Cs. . 

! ·-·~·-' .. ; :.·· .... 
l·e~ ·i mpur"·tcs subs i ste:n't ..:n trc·:: fa i:, I'-' proportion; pour 

··~;t~:i~6r Ci!S faiblcs fractions, on ~tilisC; le tcrme de p.p.11 

~olum~ qui edt au nivLilu du lan~aoe ~t d~ l'~criture plus 
f&ici"lc,··plus parlant: 

--p.p.m. sisni;:ic.. J?_1S1•ti..: J?c1r :1.il-lic,n o:t '-=x;>r1mc. un rapport 

~u yolu~e qui cs: ~on: co~m~ ~n pourcanta9c. ( ~ ) un nombr 

sans dimension. 

1 p~p.m. rc.pres~n~~ la 1 --------
~ 1. occ. oou 

( rJ i I I i on i em.:: ) partic. 

lorsqu~ l'on di~ qu'il ya 10 p.p.~. d'02 d~n~ de I' azotc, . .. . . , .. 
.~cci·signific que 1~ volum~ d'~xygi~~ est le 10 ,.u 

•'. 
vol~~~ ~otal du rn61ang~. 1.uOO.OCO 

De fa~on pr~tiqu~ ~t ~~ur im~g~r la fdihl" fr~Ltion qu~ 

r<:pres"ntc 1~ ;>.p.rn., ii -..r.t b.:in J'.:wcir ~ 1'1..!tprit qu\! 
1 1, s l (;. (;C•C ;>.:,.I~ .. 

• • I • • 
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N.B. I On a ou 6crit ou ~cac utilis~ le tcrQC ·v.p.m. .. 
~ ccttc 6poqu~. on dvait fdit la diff6rcnce entre:: 

pclrt: i <• :>·"'r aa i I I i •>n cxi>r i ::ace r.n vo I umc V .p.m. 

p.p.•. 

-----l'aer~••ation V.p.•. tst ~aintcna~t pro$crlte pour 

evit:~r tout~ confu8ion ~t •alcntendu. 

La tcneur en i•purctcs s'cxpri•e en partic par •i_l_I i~,!'; On 
. . - .. - . . 

do~t c~rire P·P·•· voluac ou P·P·•· ceci sous-cntend qu'il 
-.'.agit d'un rapport .de volu•~-• · 

Garder A l'esprit que 1 i = 10.000 P•P·•~ 

Si t '"on veut exprimer !e r1tpport d'une i•pu~ctci clans un ...... . .. 
autre rapport quc cclui dcs·volu•es, if est obligatoire de 
·noter~ lcs unit~s • 

. Ex~•ple": S mg/tonn~ ou S •g/•3 ou 5 •I/tonne 

111 . - 2. R/.PPEl DES ou,·.u f I C.4. TI fS 0:1 "TER • .tE PRESS I ON 

lors~uc ljnn fabriqu~ d~s m~lang~s, on utilise souvent les 

qu~lificatifs absalu~s, r~IJtivGs, cff~ctivcs, partiellcs, 

totalcs, atmosphcriqucs, rc~idu~lles ••• 

II~~( bon d'~n conn~itrc ·1a tiignification. 

Avant tout. ii faut rapp~lcr ~ue l'unit6 ~6gale de prcssion 

dans le sy~tem~ intcrn~tion~I SI est I~ N/•2; dans notre 

industri<;, noul6 uti I ison• le bar,· 

1 N/•2 • 10 b.1rs ct l bar • 7SO INI Hg 

quc par 4illcur• 1 ••Hg= l Torr 

.. I .. 



0.00001 
----
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o.o~,75 

1-)nne.._ H 

- ii -
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la pre::.saor• ..:itn::.~.;>h~riqu.:· .:::-. !u,. !..: ;>lus ::.ouvcnt sur un 

baro • ..>ctrc .:. r.u . .:rcu .. <: en ;,,_ .. 
: • !.i. 

le vidc quilnt a lui est souvcnt .::xpri:;.~ cl\ torr, ainsi la 

car~cteristiquc d'une po~~c ~ vidt ~st exprim6c de la 

fa~on suivantc : 

•.·fa qualit€ du vidc attcint 2 X 10-? torr •, -· . 

•·••· au~rf:S ?ress ions au de I~ de I a pr~ SS ion ataospher i que 
sont·.cxprimecs <:n bars • 

-·· ... -.. , .... -
.· . .-. ·-

•. 

0,0001 

0,075 
. .. 
: 

' 
2.10- 2 ' torr 

0,001 0,01 0.1 

0,75 I ~; 

Prcssion absolve 

f 
v1dc -

.... :o . ff 
•' .1 , •• g ou torr 

• 

r·r~!:.s:oa .7-taosphcriquc 

!~gcr~~~nt v~riable 

Ouu l'on ·~r.rit.p&irfoi=' ::n .1br<:!J~ P.s!n. '"~: C'cllc qui ragne 
autour do nous ~t d~n~ to~r ~>~~~~· ou~~rr, s~ valcur est fixcc 
par convention ~ 1 bJr. 
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PA ce I I e qui ~:>c I a r- I u->."ir! J,: c~:t;>s I u:! sur I es •anoaetrcs 

~st ~£al~ .l la pr<::s::.i\;:~ ':'.i,_':.:~. ~.J:: '=Xt:rcc· sur les parois d'une 

encc i nt:e f ermec., aug111 .... ~tl€' cc . a p!"e:>s a on at:•ospher i que ( 1 bar). 

Pression relati~c ou cff~ctiv~ ~~ : 

C 'est I;:. pre:ss i c;r, excr-~f .,, . p~r un !1a= ou uf\ ec I ange de gaz sur 

I es paro is d' un syst~we f ::r:11C: I· l :r PJ;. - I bar. 

Pression partiellc : 

Pp c'e&t la pression qu'cxercerait un des constituants du 

•e I angc gazeux sur I C:ti paro is d ,·une ~nc.e i nte fer•'•. 

Pression totale PJ : 

Ter•e P-~ploye pour_d~signer la somme des pression partielles 

des CO•~stituants d'un •elange. Pt a Pp ( so-c des pressions 
particlles ). 

EKemple illustrant ce ~ocabulaire 

1iD b .. ·• ~ 
- Pre&sion absolu~ PA luc au •anom~tre 

150 bars. 

- Pression relati~e PR du aelange 

1~9 bars. 

rr~$sio~ p~rtjelle d'Oxyg~ne: 

Pp O~ • 10 bars 

- Pression p~rti~llc de C02 

Pp CO~ ~ 20 b~rs 

r~,~5ion p~rti~··~ d'lzot:c 

Cl;>'':~ = 120 h.ll'!t 



R~•ar4.Jues 

II est importdnt de noter que la prcssion partielle est 

une prc~sion absolue ct comme nous le verrons plus loin 

pour son c~lcul, on s'en rcfere toujours a la pression 
absoluc. 

Dans la plupart d~s cas, les manometres utilises sont des 

••no•etres indiquant la pression en prcssion relative. 

II 3 • TER~ES O.S. ET PU~ETES 

. lorsque l'on realise UR •elange.a deux OU trois 

: constituants, l'un des const:ituants que I 'on d6signe so' 

le qualificatif •principal • presente une teneur souve1 
. ~up6rieurc i 60 ~ voire 80 %. 

OU 

-On pr6sentc l'ccriture de ce •elange de la fa~on suivan1 

Ar 4,S ~}· 
q.s. 

C"02 10 
,, ,. 

t 
\ 

0., .. J~i 
J 

N2 
~·· 

au lieu 

au I ieu 

; Ar 4,S % 
d' ccr ire.: 

LN2 95,S J 

\ C02 10 s 
d, ecr ire 't 02 3 s 

N2 87 s 

ll·s'agit d'une si•plification d'ccritur~ qui n'est pas 

obligatoirc •aia cvitc des crreuresdu styie 

r-C02 12 ~ - 02 

. avcc ! ~ > -
6 J 

100 
83 "] 

le tcr•e q.•. signifiant quantitc supple•entaire pour 

•ttcindr-.: la prc~»iuu f in .. I&.: souhait'e 

.. I . . 



Puretc~ 

~-... .:.· :".:.:.,, , ....... ,.:» " .. ' "t-1~"":. ut i I i S4.:nt des conv£nt ions pour -design 

I eurs gaz pur:s. -

Ainsi ~ I' AIR llOUl:lE N45 OU 60 
cht:z 1.4ESSER qua Ii te s.s. OU 4.8. OU 6.0. 
chcz a.o.c. Of' i&i.dique la puret' 99.995 j OU 

99,997 j 

C'eat la for•e d'expression'que l'on adoptera "pour le •o•ent • 

._, • le ler chiffre d66i9ne le no.bre de 9 significatifs 

• le 2° chiffr<: d~signe i~ \;hiffrc ~icatif suivant -
N 45 ou qua I it~ -~.S. •st un gaz d'une purctl 

de : 99,995 J 

le vide ~~t obten~ a l'•id~ d'unc_pompc a p~lctte, la qualitc 
du vide attc:int cat de I 'ord~~ d<: . 2.10- 2 torr, 

(. Soi t un vo I unae de gaz par·fa it a 15-oc 1, S 10-J I dans une 

bout~illc de 50 I d~ capacit6 ~n cau ). 

II~ - 4. 1. Contraint~b d~ la mis~ sous-vide 

11! ~ ~.1.1. ~u_niv~a~ ~~-l~cguiP!•!n£ £o~t_I! 
111atcriul ... - .- ... 
- vanr.e:s 

- 5ouff :<:t,. 
f lcKiblc" 

- cl•p<.:ta 
- Mdnonactr.;;s 

- ~oupclp.;;5 

.. I . . 
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Sont d'un typ•~ ~;>.'.:..:iJI ct doiv..:nt .. tcnir le vide -~ 

11 fu:.Jt '-=" r>-u-ticuli'-'r cvitt.:r dt:.r.'h·:tt:r(: sous vidc, les 
bc.ut~· i I .. \..::. cqu I pO::..:::. :fo rc.f.>i n•:ts :; •• gros passage .. 

Ill 4.1.2. Ii faut ~vit~r o~ d~monter un~ b~uteillc d(: la rampe_ 

· d~ misc sous-vid~ qui aurait ete i~olee par le robinet 
·(:t J~.laiss<.:r ~n l'~tdt. 

Pour . c-.!l <l, chaqu~ raap~ de: • i Se sous-vi de C#St re 1. i ee 
a u·nc !>oute i 11 c d~ . g."lz per1ecttant I ' i n~rtage ... 

• lnertase • .. - . 
• • se d' une press i o~ d6 ga~ de~'!.i s I~ . 

vi.Je jusqu'a la prcs$ion at•osph,rique . 

ou 16ge~e•ent·•u dela dans la bouteillc. 
···-

Ill 4.1.J. l'inertag~ d'une bouteille doit toujours itre fait 

avcc un gaz neutrc: pur. 

Afin de li•iter l~s risquc:s d'accidents, ii est interdit 
d'incrt~r avec un coab~sti~le ou un comburant. 

la raison de: c~ttc: re9l6 est la suiva~te : 

. - Consid,rons ua~ bout~illc de m61angc Ar/ff2 avec 4 ~ 
d'Hydrogenc, ·d It. -:st cquipc" d'un ·robinct C pour 

gaz nautre. Apres mi~~ sous-vidc, elle sera inert6e. 

j l'argon. Si c~ttc oout~illc 6tait incrtce ~ 
l'ilydrogen~ ~t qu'ullu soit (:nsuitc: con~uite par 

in4:f.~rtoincc vur» 1-i ramp~ du rcn1plissa9\) Ar/02 

e>v\!c 0., ~ 20 ~ sur I aquc I I~ i I ft.::ra it poss i b I e. de • 
Id ~ont~r puis~~~ cctt~ b~ut~iil(: est 6galcmcnt 

~qui~~c d'un rob;n~t C, en courra;c I~ riGque de 

co~pr~~s1un de l'oxygin~ au dcssus d'un volume 
d''lycroaen~ 

.. I . . 
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.. . 
;~~ ~7 303 B o~ --------

27 9~7 B 02 
188 a o2 

. Coau•~ lious It: vcrrons ~.Jns I c par.'.lgraphc I y;..3, I e 

tra i tc:•ent de cert a i nc.s boutc i J J C!a ·J\·ant rcmp I i ss.lge 
·. necess i te I<: pasa.ag'= sur Cd~te rampc. . .. 
D'une fa~Gn 96n6ral~. ce sont le• bouteilles ausceptibles 
de.contenir d~ l'eau sous for11e l~quide. 

-On a dit pr6c6d~aament qu~ la mise sou~ vide per•ettait 

d'~liiiiner lcs constituents gazeux d'un recipient • 

. lorsqu'un r'cipient ~ont1~nt ~~ l'oau, les caract4risti

que~ physiqu~s d~ cc corps ~ntravcnt et rendcnt difficile 

c:t longuc son eli•ination par simple •is-e-sous-vido. 

Rappels 

l 'air cont i c.:nt d'-= I '~au sous fGrmc sazeusc. Cec i • ... ;• · 
s'cxpria(: dans lcs bulletins 
tcrm..:s d~grc h 

rtdativc. 

par les 

ue hu111iditc 

. 
On design<.: par I• : quantitc d'~au ~·•aturatif'\. (1) 

14.: r.lpport quantitc d'c~u rcc:llc (2) 

(I) C'~st :~ ~uaotitl d'c.Ju ( sou~ form<.: vapcur ) •axi•alc 

quc p~ut cc.mt'-lntr un volum~ d'air ambiant dans des 
conditions de , <:t T bicn d~fini~s • 

. . . I ... 
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(2) C'est ,,, ~U<lntit~ J'~.Ju ( ~ous form'"' v.:ipcur ) mcsuret!.et 
' 

r6ellu~cnt cont~nu~ ~ c~t instant d.:ins un volume d'air 

aabiant a d~s ~~nditions ~ct T bicn d~finics ( volume, 

P ct T sont bi~n sur idcntiqu~s ) • 

pes courb~s ct das ~xp6ri~nc~s siQples nous montrent que 

l~a .quan.titcs d'c:au ( sGus formc vapcur ) ·susceptibles . ·•.·· .. ;.. 
d' ct.re contC;l\Ui:S dcins u.'l mC:m..: VO I UID\! d' air, var i ~nt avec 

la prcssion et la t.:;r::p~rdtur;.;. 
.\. 

Ouarid la t~mp6ratur~ diminuc, cctte: quantit6 di•inue. 

Ouand la pr~ssion diminuc, cctt~ quantite.augmente. 
···-=-· ............. ~---=-- ~-- .... 

-·- ...... -. ·. Un ·:roe i pi <:nt· ~ont I e: rob i net ~st re.: st£: I ongtcmps ouvert 

. .c.ont i ~nt d.3 I , air a:.b i ant I I cs di ff crenccs de temperature .. . . . ..... 
entre la nuit et 1~ jour Clm~nant un~ condensation de I~ 

vaP.cu~ ~· eau, i I '=st ~ ~~.;: i "'ldr~ quc cct tc bout~ i 11 e 

contienn(:o de l'~au ~ou!- fc;rme: li~uidc. 

ne ~aa~ q~'un r6cipicnt ~pr~s epr~uve hydraulique qui est 

s i nap I cn1cnt rctournu pour I a ~ i dan£~ et ~~ch~ a I 'air chaud 

cori~i<:nt cncor<; d~ I'<=&.\' =sous form~ I iquide:. 

Lorsqu~ l'on f~it ;~ v;~c, ~u ~out d~ 15 mn environ, le 

•.ano~etrc iodique:rci b;c·n :.!.:c-2 torr. Si l'cn refernae le 

r'bin'=t de 1'1 buute:i: i1: c~ que: I 'on at~;;;;ao;: ""'":rh;ues heurea;' 

d."lilb l."l boutci I:~, i I y <Juru rcon1s;. en ~qui I ibrc de· la 

phOls~ v11:>cur ct ~c I .l pl:t1s..: I i quid'" ct I' on pourra I ire 

Pell" \,,;X~lnp I c : 

~O mm de Hg s'il r~s~ .• ..:ncor..: du l'c~u liquide et si la' 
..... -

Par mis~ $0UL-vid~ SUCCc~~·~~. on arrivcrait a 61iminer 

tctalt~111,·11:: cutt~ c1u, :n:ti!» c"·tt~ opSr~tion scr~it tres 

I 1.uyu .. ·• 

. . I . . 
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. 
Aussi, pour ~~itcr cola, on ch~uff~ de fa~on i 

u'.:l"oir d<.1u:. l."l bout'-i I le qu •. de I 'c.1u sous formc 

9,"l::-..us\;. L' ... ·.J•; •.",1:" •"ll::>r!. {:f iaiu;.'; dt.: la mcmc fa~on 

4~' \!i• <·or.st i tu.int ycl:'-u;,;. 

-........_.111 - s. PREC Is I ON SUI: u. TEl~fim DES COl,ST l ru:.:ns 
...................... 

• 

., 

Erreur ab15oiu'= : 

C':·-:t ~,.:;,• .. ~ ... uapli: l'-'"rreur d ... lecture sur une 

e~~urc·J~ lon9u~ur. Or. ~ lu 153 ~• alors quo la 
. -

~~$Ur~ ~rel~~ ~~t 150 c•. C~ttc crrour p~ut atre 

on~~n~r6~ s~i~ par l'oplrat~ur soit inh~rcnte 
· ~ la ·ri9le utili¥~~ • 

---A I = l 153 - 150 ) • 3 cm 

Errcur r~l~tiv~ : 

~'est le rapport d~ J'crrcur absoluc ~ la 

mcsur(: vra i ~. Dons I.' e:xe•p I"' pr~ccdc:nt, 

l'e:rrcur r~lativc que J'on d~signe souvent par 

~ ct qu'= I' on ~xpr i me: \:n % »t:ra : 

s 3 .. 0,02 • ~ ~ 

150 

C~n~ral~munt, l.:l qu~lit~ d~~ J?p~r~il• de 

m~•ur~ ~n plu~ d~ luur f;d~lit~, s'cxprimc p.:lr 

I '"'ur pr-:c i • i ~~n. 

I ... , ... 
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Excmp I.: : 

On va ut i Ii S(:,• ;')nur· ;·1'f.;:-c.·~u-·· u11c: m ... ,::;ur"" d.:: pr~ss 1 on, un 

m.:lnoa.:actrc.: 0 - 200 Curs d-: s i ~·:-.. : ~(JI.I: ;···" GU~! ; ~..::s d(: I a m.ln i ere 
suivantc ···-··--

• Pr~cisi<n camm~rcicll_ ou cl~~s~ 

• Prlcision d~ l~ctur~ C,6 ~~rs 

la pr6cisicn c~mm~rcialc &ignJfic quc pcur unc valcur vraie de 

l~··pr6ssion P la val cur affich~c p• pcut v~rier de 1 %. Cette · 

pre.leis ion·. coaamcrc i a I c est done I 'erri:.ur r~ I •it i vc, engendree 
par · I c manomet·r~ O P _ . . . . . 1 -~ 

p 

la pr~cision d~ lecture dunr.c~ cgal~a~nt par 1~ constructeur 

est inhcrentc d la construction ( diametr~ du cadran -. .. . . 
gra_duations •• ·• ). El le ..:st connu~ sous form~ .lbsoluE:. 

Ai ns i, suppos<Jns quc sur c~ mane.metre, on V<:U i 11 C: fa j re une 

mesure du pression dont l.1 vcllcur vraic scrait 80 bars. 

I 
••I • • 
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Oeta i I A .. 

l'crreur totale quc l'on va commettre lors de la lecture sera 

d P = errcur due a la precisio·n + erreur dGc .a .le precision 

de la lecture 

&Pz 

6?~ = 0,01 X 80 = 0,8 b~~s 

Soit une cr~cur tctalc r~lativc de 1,4 - + 1, 75. % 
80 -

Pour unc val~ur vrai~ d~ 8~ ~crs, nctrc lecture pourra varier 

de : 

II I - s.2. P~Gcisicn des Mtlenses 

Dans n'trc m6thcdc, lcs sourc~~ d:errcurs sur la teneur des 

constituants d'un mclon~c s~nt intrcduitcs du fait : 

• d~s lrreurs de lecture sur les manom~trcs, 

des ~rrcurs intrins~ques de ces manom~tres ( pr~cision 

comm~ :-- c i a I c ) , 

.. I . . 
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• des erreurs de lectu~~ ~es t~er~cn~trcs. 

Les calculs ·d'~rrcurs effectu~s, ~~r.trcr.t quc p~ur la gamme 

des melanges prcvus, un op.:!ra4:eur attcntif rcalisera sans 

difficultes des mclan~cs d~r.t la prccisi~n cscillera entrc 

+ 1 % ct + q % 

Pour les m61anges r~alisis au C.C.A.Y.., nous pourrons alors 

affichcr une precision de + 5 %. 

Ceci signifie par ·6x~mplc, que pour un melange ~r/H2 avec 10 % 
d'H2, la teneu~ ~~ssibl~ en hydros~ne pcurra varier de 9,S j i 

10,5 s. 

, , 

/ 
/ 

~.s% 

-~% 

Cc m~lang~ pourra ctre coamercialisu avec une fiche de controle. 

TENE!J'.?S PRECISIONS 

10 s 
+ 5 j 

!r q.s. 

' • •I • • 

• 
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Pour ces mei3ngcs, nous avons r~tcr.~ le pr1~c1pc cl'unc analyse 

par rampc ( une rampe reprcscnte suivant le cas, un lot de 5 
cu ~C- b.:.utei I lf?s ) • 

Dans ce c~s prccis, l'a~alyse qua s~ra fait~, ~onnera une teneur . 
par ex~mpie lC,3 %. 

Cette valeur sera cgalem~nt entachcc d'un~ err~ur inherente aux 

appare•ls d'analyse. lo pr~cision des apparcils d'analyse est 

voiaine de + 1 ~. 

Ainsi p~ur cc •61enge pr6vu~a 10 % en H2, si l'analyse indique 

10,J j, la teneur·possi~·~ en hydrogene peut varier de 10,2 a 
10,4 j. 

--~ ; . 
~l/,·. 

,. / 
I / I , ·;, 

/ /. . / 

//~I 
.'L . ., 

1i,l _, f'\(i I Jt '" 

Dans le cas des m~langcs" pr~~is" chaqu~ boutoille sera 

analysec ~t ~Gurra etre cn~c~rcialisce nvcc Sa fiche d'analyse. 

TEi!EJRS PRECISION 

• 8 ppm 

f.lcl;ingc Ar I H2 'f' 30 pp:n ... 1 % 
!i-) - 10, :! % ... 

--· 
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IV - Ei-ffs~.L.L .GES 

Un lot de 200 bou~eilles ~ ga2 c~~prim6s destine~s A contenir 

des melanges gazeux Sera affecti au C.C.i.~. 

Dans un premier temps, ces boute: l!cs ser~nt repertoriees en 

notant 

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

Constructicn. 

- Pressicn d'epreuve - ~ate d'epreuve 

- N° SNS/GI - P~ession de service ~ 15°C. - Affectation 

Ce premier lot oe 200 bouteill\}s sera affecte de la maniere 

suivante 

30 ;J.el a"ges t.:ote/ 11ydrogene a•,ec Hydro~ene < 5 % 

30 " /.rgon/ V.yr.irog;ne avec Kydrogene <. 5 % 

10 :; M2/C02ir:~: avec Oxygene .c20 % 

10 " f..riC02 

5 " /~r/ 02 ,vcc Oxyge:i~ 4': 20 % 

10 " ~e/f'.!2 

!) II '!-::iO?. ~·1~c exyg~.;nc <. 20 % 

-··-------
- .;c : .. c: e:ig..:.s l.zote i {: .. -:.~~-re:"' avcc ~ydro3ene ~ 5 % 

- <:C• :J.e l cH'1!)'1:5 /,rgon /"iycro9e;1e OVC;C ~ytiroger.e ~ 5 % 

- iO 1-if.l~ngcs t~2 I co, I 02 8'.'CC Cxy9ene: ~ 20 ~ 

,. ,, 
i~r I 02 avc·c " 20 % 

J 

, 
: II lfo I O:z. 8"t:C 

,, 
~ 20 % 

.. I .. 



Les boutci 11<...s dcvront etrc pc: •. t~s ct cquipecs de robinets ncufs. 

Pour cela, consulter les chapitres : 

Ut i I i sat i c-n t:t ·i di!nt if i cation a\Jx cou I curs 

Raccord de sortie des robinots. 

Pour l'azote pur, ii faudra egalemcnt retirer un lot de 100 

boute i I I es ncuvcs et I cs cqu i per corr·cctcmcnt. ··• 

Pour le gaz pur argcn, nous utiliserons les boutcillcs en service 
actuel~e11ent. 

De •e .. pour les cadres d~ gaz pur argon ou azote et 4ventuelle•ent 

do •6lan9ea. .· 

IV - 1. RE.ilEi4ENT/~T I ON 

De fa~on succinte, les bout~ill~s ~ 9az comprimc apparticnnent au 

group~ des appareils a pression de gaz souais a la reglemcntaticn 
suivante:: : 

Rcepreuve obligatoire tous lcs c1nq ans pour l~s appareils 

r.aob i I cs dont I c produ it P. V. > &O avec P > 4 

la prcssion ctant cxprimoc ~n bars, :e volume en litres. 

Pour ces recipi~nts, la pr~ssicn d'cprcuvc doit ctre au moins 

les 3/2 de la prcssicr. de s~rvicc a 50°C. 

= 
( ~0°C ) 

Dans notr~ ~arc, n~u~ trouv~~r d<~ bcutci lies ~ont les pressions 

d''pr,uv~ va~i~nt £uivant l'aH~ ct lo prov~nanco des boutci lies. 

Les co& i~s plus fr6quent~ hcnP c~ccndant ~cs boutcillcs dont la 

pression d'dpr,uvr ~st JOO ~~r~ ou ~61 b~rs . 

. . I . . 
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Ceci en app Ii quant I~ rcglc des ~az parfaits PV = Ctc. nous conduit 

a des pressions de service a 15c.c suivant~s ~ 

- PE = JOO bars rs ( 50 ) = ~O~ bars Ps (15°C) = 178 bars 

- PE -261 bars ?s ( 50°C} = 17.-: bars Ps (15°C) = 155 bars 

- PE = 2SP bars pr ( 50°C} = 166 bars ?s (15°C) = li,7 bars . "' 

Pour fv i tcr tout<: confusion, UM: S3U I c press ion dt. rel!lp I i ssage est 

rctcnuc 147 bars. ( par abus d~ languag6, en dit 150 bars }. 

IV - 2. PRINCIPE D"JTILIS/,TION ET D'IOENJIFICl.TIOM-l.IJX COULEIJRS DES 
8oUT£1 [[ES DE ~;[i:/.RGE DE d/.z 

la cenvention r6tenuc s'appuic sur lcs couleurs conv~ntionnelles 

actuell6ment utilisees. Elle ~ermct parmi un lot do bouteilles 

de gaz c~mpri•es : 

-de rep6rer un6 bcutcille de melange d~ gaz, 

d'identifier les constituants du m61ange ~t parm1 ccux-c1 le 

constituant principal, 

de determine~ 1~ typed~ r~bin6t qui cquipc la bcutcille. 

Ce d~rnier point ~st importont, car unc boutcille contenant un 

melange d~nt l'un d~s constituant& est un cnmbustible ( hydrogene) 

dcit etrc cquipc~ ~'U~ robinct typG C quan~ la tcnr.ur en combustible 

est infcrieur& ~ 5 %, d'un r~bin~t typ~ ~ quand la tcncur en 

combustible est sup6ri~urc cu cgaf c a s %. 

Oc lo mSM6 fo~cn, unc boutcillc ccntcnont un m61angc dont l'un des 

c~nstituents ~st un·comburant ( cxyncnc - prctc ) doit etrc equipc 

d'un robin~t typa c quond la tcncur en ~~mburant est inf6riaure a 
20 %; d'•m r~~·inr;t typ(.: I:? quar;c I;? -::i::ricur ;;.~ c.:r.1burant est 

sup,ri~ura cu t~c!a ~ 20 %. 



, 

IV - 2.1. L~ be~tcil!e d~ 9a: c~m~ri~f conten~nt un m~lange se 

distingue de la ~outeillc c~~tena~t un gaz pur par la 

coulcur du corps et du chapeau qui seront peints en 

orang~. 

Rappel 

Pour les boutcill~s de gaz purs ( ~zote, Argon, C()i ) . . 

seuls l'ogive et le chap~au sont peints suivant les 

teintes conventicnnelles. 

IV - 2.2. Les teintes •pposees sur l'ogive per•ettent : 

a) ~'idontificr les conatituants en pr6sence ( 2 ou 3 
suivant le cas) en utilisent les teintes 

conventicnnclles QU~ ncus ro?pellons en partie 1c1 : 

- /,zote tfoi r 

- Oxygen~ ~ler.c 

- f.rgcr: Jaun.J 

He Ii um H ... arrcn 

- co~ Gris 

- ~rote Sleu 

- Hydrcg~ne . ?~u9c . 

b) la crul~ur d~ ford~~ l'ogive ( cellc qui couvre 

la ~lu~ 9ra~~~ surf3cc ) ~~t rcpr6sentativc du gaz 

prir.cip~I. La ( l~s ) c~~laur(e) de la (des) 

b~ndc(~) est {~cnt) r~?r6~~~tativc{s) de {des) 

l'autr~{s) cc~•titu~nt(s) • 

. . . 1 . . 
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~IV - :.J. la band~ colorcc situlc a mi-corps de la bouteille 

pcrm<:t d'icl~nt:ifi<:r I~ racct>rd c'.;: sortie: du robinet 

d?nC ·~type GC robinet qui cquipc la boutci lie. 

Pour c~la, ncus avcns r~tcnu la conve:ntion suivante 

8andc nc 1 re· ra~ccrd " neutrd n 

- Sande blanche r~ccord •co~burant" 

robinet type C 

robinet type G 

racccrd • coobustible • type E 

la planch~ joir.t~ en an~~xc m~ntre differents 

exegp I es des pr inc i pa•Jx •..SI angcs que nous 

rO?ncontrerons. 

* P~ur les cadres lorsquc te cas se presentera, nous 

su~gerons de pe;ndr<: la plaque d'id~ntification du 

cadr~ aux couleurs des constituants et de reprendre 

!'ide~tificati~r. c~ toat~ lattre concernant les 

ca~3cteristiques du m~lange. 

IV - J.CONT~O~~ DES SO~TEILLES A~~~T ~E~PtlS!~GE 

Nous rcpr~nons dans cc ch~?!t:,, p!u&i~ur~ reglcs essentielles 

a observer dar.s le cadre de l'~xplcita~ion du C.C.A.M. 

Avant de r~mplir un recipient, s'ossurcr ~a~ ctlui-ci est 

~lg,rianise ( p~in~~n du S.~.~. - cr~issant + etoile ). Seul 

le rcmplissa9~ d~ e's recipients est aut~rise. Dans lcs autres 

cas, en r~fcrcr au Servic~ Exrl~itation de lo Oivision. 

hvant rL~plis~a9t, toutcs ILs b~ut~ill~s ~Giv~nt &trc 

obligotcircm~nt vid~,5 a l'oir libr~ du ga: q~'cllcs pcuvcnt 

encC"rt: c-;,nt.:·nir. 

. .. I ... 
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lors d~ :ettc vidar.ge, en profiter pour d~celer a l'odorat la 

presence d'autres"gaz; si tel est le cas, ~carter cette 

bouteilie avant expedition vers un centr~ de reepreuve. 

S'as•urer que la bouteille n'est pas peri•ee d'epreuve (en 

lisant la date de r~preuve inscrite sur l'cgive ), s'assurer 

que la pression de servic~ grevee sur cette ~ae ogive est bien 

150 bars a !5°C. 

Ccntr&le de 1'6tat g6n6ral de la bcuteillc. 

Un contrcl~ visuel cxt6rieur pcrmet de d6celer des d6for•atioas 

des fissures, un ~tat de corrosio~ avanc,, de• trace• 
d'echauffemcnt du corps p~r crups ~'~re ou d~ chalumeaux, le 

mauvais etat d'un robinet, un robinet ayant re~u un choc. 

Un contr8le snncrc en frappcn~ ltgirement la bcuteille avec 

un mei I lot cu un c:.bjP.t ·~r; be:.: s p~~ut reveler un son mat anor...al. 

Si·unc partie de cct exomc~ s'av~r~ positive, ecarter la 

.bout<! i 11 e <."t ta <l i :-- i gcr sur ur. cer.ti~c:· de rccpreuve. 

Reg I c 5 : ---------
Contrf: I er pcndalli: l ~ rt:mp I is sag': ct/ c:u apres remp I i ssage I cs 

fuite~ tventucl:~~ au ~ivLnu du r .. binet ~ l'~ide d'cau 

SCIVC\004.:US<:. 

Ne j~mais l~i~~~r partir une b~ut~i lie un cliLntilc sans qu'cllc 

soi t r.tun i <.: de 5'''' c~•·'lp.?au. 

. . I . . 
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Tout~s ccs ri~lcs pin~ralcs r~prcnn~~t !~s :.T. '/75 - 3/75 
01/79 et sent comnu~cs a tcus I cs cco.ntr•es de cond it i onnemcnt. 

Pou~ le C.C.~.~- avant rc~plissage d'autrcs opSrations 

sp~cifiqu~s dcvr~nt atre effactu~es, lcs r~glcs sont d~finies 

ci-dessous. 

la boutaille contient une press1on de gaz residuella importante. 

Ceci pcurrait ctre d6termin~e par ~ancmctrage, cependant ct~z un 

op6rate~r habitu6, cette sensation est nettc. 

le robinct de cette b~uteille, si tcutefais, ii ~'ya pas de 

doute quant aa test de l'edorat, 6tait ferm6. 

Cette b~utcille sera·entierement Yidangec, mis~ s~us-vide et 

reaplic sur les ra~P.es corres~ondantes. 

La boutcil~e =~~tient un~ pr~ss;o~ de get rlsiduclle faible ou 

nul le. l~ ~£ut y ~v~ir deux causes a ce!a 

a) Le ~~~in~t ~c JOUe pi~$ ~on role par difaut mecanique 

b) le rocin~t de cett~ b~uteille est res~e ouvert. 

/\fin de d6t :rMi·, ... 1·::.t:~c C·~~•!'·;. ··r. •J~ i ! i~:ro :J:'\i poi re (cf. 

sch6ma anne~e ). Si ~or~s ~~n~~uvre du vLlant du robinet en 

p~sition ~uvJrt&, 

dans ! <> p·: i ~t:: :.!~! 

r6~pr<'o:.:vc. 

. . . 
I ; ():$1.'. i~p~~~i~:~ d"intr:duirc le gaz contenu 

~~cr~~qu~ ~u rcbin~t ~st i craindre, 

Dans 1, cu~ c~~:~~;rr, !~ b~ut~i:l~ d~n~ im r~binat ~st rest~ 
ouvert, r;,.-~~t r.:.~!•·•~ir ·~k l'~ir ~T -i·.rc un taux d'h\:miditc non 

n69li9~~~i~. ( .. ~~~ ~~utoil!~ d•vr~ d'a~~rd a~r~ conduite au 

super-slch~~~. ~~is~ lo mi~c s~u£-~id~ Lt au rcmpl;ssage sur 

I es ramp<! c·.:.:·ri:--·p.-i·.:~.:lntc~. 

I .. ' . ' 
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Commc nous le vcrr~ns plus IGi~. u~c simpie misc sous-vide ne 

permett!'CJit pas d'cl iminE:r 1 'c.au C<.,ntc:1~.:- &ans la boutei I le. 

T out~s I es br.ut.:: i I ! o::; rcv<.:na.-.t cu C'!nt:re dt-.; rccprcuve devront 

su1vre c~ C!~m<: circ:!•t. 

Co•me prccis~ a la regle 1, la vidang~ des b~uteilles sera faite 

a l'air librc~ lei cepcndant, ii faudra dans la ·~sure du possible 

vi danger I ~s b">ute i 1-1 ea par I ct gr~upc de •c•c 116 l_ange et dans 

tous l~s cas, 6viter de vidanger cSte a cote des •'langes a base 

d'oxygine ct d~s melanges a base d'Hydrogene. 

hpplic~~!es 3UX cadres scu!~~~nt. 

Quand ii s:a9it d'un cadre de ga% purs, 

- s1 le pressi~" r6sidue!.lc est imp~rtante, controler par analyse, 

la qualit6 du ga: rcsiduel • 

• Si cette analyse est c~nfor~e a nr,s ga~antics, envcyer le 

cadre au re~plissagc. 

Si cctte an~~yse n'~s~ pa& conf~rmc 

vidc, puis remplir. 

vidanger, mettre sous 

si la pr~ssion residu~ll~ ~st faibl~, c:ntroler qu'il ne s'agit 

p~s d'un dcfaut a6canique d~ robin~t, Q~ttre sous-vide puis 

rempl ir. 

Ouand ii s'~git d'un cadr~ de ~cin~gc, 

- vidan9~r, ~~~tre ~Jus-viclc ~CJns tnus lcs cas, pui~ rcmplir. 
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Se reporter au sch~~a M.G.I. ~ntitul~ : 

de remp I i ss-'!gc P + I _19':. 2~ 918 F~2 ., • 

·. 

., l , S<.. ,\1,;!"la d(; la c-ent.ralc 

La central~ d£ rbmplissagc est alim6nt~c deptiis d~s stocka9cs 

liquid~s pour le C02, l'hrgon, l'Azot~, l'Oxygene ou des stocka9es 

gazeux (cadres) pour l'H~liurn et l'Hydr~eine. 

Les produits li~uidcs S?nt pr61~v~s da~s lcs tanks des installatic~ 

de producti~n. l'~rgon, l'hzcte, l'Oxyg~ne scront p~mp6s, vapor~~s 

et conduits sous cer.alis~ticn H.P. v~rs t~~is reservoirs tampc~s. 

le C02 s~ra pompe liquide vcrs I~ rcch~uffcur instal~c dans le 

labcratcirc. la distributio~ d~s 6 prcduits vers l~s rampas de 

remplissagc s'9ff~ct~e toujours s~us form~ ga:~us~. 

Les diff~r~nts 61,mants prcss:stats, s~upapes, mancm~tres, clap~ts 

dctend~u:-s, var.n"=:s ••• 1tssurer.t ! "1 scc·1r i tc d~ l 'c;nscr.ib I c 

pcrmettent l'isolaticn, le r~~plisse9z, lcs ~urgC;s. 

lecture du sch~ma - Expl1ce~i~n du r~!c de :haq~~ clc"c;nt. 

Rem~rqu~r l~s d~ux analys~ur~ ~.i.A 9300 ct ~.I .. 9301 Qui sont 

branches en perman~nc~ ~t d~~~CtQnt :n pr~~2~~~ i'Hydrcginc dans 

I 'f.rgon c·•.1 I '.".:i:.c:tE:----c! .. stc:.w!t,; " c::: " c:~ ~ 'ir.s·ca! latic.-n. 

La :ncthCJtL!- ~·"·' dlt.o:·li\!<..• Si!r=' f~u~·n:~ p<lr .. E::~·C, ellc fcrcl 

l'obje:t d'uo:. ='•··tic-? ci'<;xpl-;ita\:i•,n. 

ct ~ suivrL p~ndant la fc~ricati~n. La mlr~·-~l r0tcnu~ est <lite 

"manom6triqu~ "; c~ci s1g~ifi~ auc c'cst ~~·· ! '1nt~rm~diair~ d'ur 

niesurc de prcssi~n quc l'c.n r•·;>Cr'.: Lt d,·tl·r-.:nl I:~ t<r:~ur rou OU de; 

cor.stitu~nt~ ~u ~clar.9~. 

. . I . . 
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VI - 1 • LES Gi.Z r.,.2f .'. liS 

En ?ro~i~r~ ap~r~xi~~~i~.~. consid~ron~ qua lcs gaz utilis6s 

suiv2:.t lt..s lois d'-s gc.z ~arfai~s 

l~i ~c ~~riottc : FY = nRT 

dans I eque I le R est une constante 

T la temperature du gaz er. 0 l< 
I 

p in press ion abscluc du gaz en ata 

v le vclum.o= du r6cipient en Ii tre 

le I de s:iolecul6s dft 9az n r.cmore 

R exprim6 en ate I itre dens ce cas 
k 

;,P? I i cat i on : 

Calculer R dans c~ syst~=c qt ~ans lcs syst~mes 

bars - !itr<;. cu 
bor m3 

k ,, 

l~i d~ D~LTO~ qui cxpri~~ ?~Ur un D61a~~e de gaz, chacun 

d'~ux 6tnnt supposf ?arfnit, ii existc la relation 

suivont~ cntrc l~s pr~sfii~ns ~articlles ~t la pressicn 

tota I ~ ?T = l Pr-

De c~~ d~ux l~is, en c~ d~duit que dans le cas de dcux 

ga: pc::-iaits, la tcncur ~c chacu_n d'e!JX ( le rapport du 

v~lurnc de go; d~ l'u~ ;u l'autrc au volume total d~ gaz 

V! OU -. ., 
·:·~ ! ., 

V'• ....r, 
~ . . ' I ~r~ss1~n p~rt1~ .. ~ ~ I~ pression tctalc abscluc : 

cxpriD6 en poyrc~nt~gc ~st aussi cgal au rapport 

= -Yl.: f. ~ .. ~ 
\' t' 

x ~. ., = .:!:L = _£2._ 
v .,..-



.. 

Ceci peut ~tr~ 9en~~al !sc Y.n % =~
\' 

avec X• + .Xz .:. + v • .. 1 .. ~\.I. .. 
V:;. ~ v~ 

I 
... -t- ~In .. 'I 

01 + D-; ;- ·i· r·~-: = ~ 

- 34 -
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hinsi ~UP?OS£~t t~cis gaz ~. b ct c parfaits, on souhaite 

realiser u~ m~lnnQ~ tc! qu~ Xa = 10 %, Xb = 30 %, Xe= 60 %. 

la prcssion fi~a:~ ~~ r~~~lissage nst fixcc a 1$0 bars 

( pression absoluc ). 

{.pres evo ! r i r.ert.«5 av:!c a, en i ntrcdu i ra I e con st i tuant a 

jusqu'a la pressir.n. 

?~ Xa.P = 0,1.150 = 15 bars lue au mancmetrc (prcssion d:>s~ 

puis le constitu~nt b jusqu'a la prcssion F'b 

P'b = Xb.P + P6b= 0,3.150 + 15 = 60 bars luc au manom~tre 

puis le c~nstituant c jusqu'a !a ?r~ssion P'c 

P'c = Xc.P + ?'b = 0,6.150 + 60 = 150 bars lue au manornetrc 

ct qui est bicn la val~~r fina!~ que l'c~ s'6t~it fix~e. 

Dans c~t cxcmpl~, r.~us avons intr~dcit. !cs constituants dans 

la bcutcii le~ l'i~v6~Fs dL la~r crdrc d'impcrtance; ceci n'est 

pas un~ re9i~ strictc, ~Ii\.: ~~t ;m,~rativc ci~ns certains cas 

( cf. sch:;1:1a \.:t -.:x::>: i -:,~:: .. ~~~urq;1r· i I '-"I l •: permet d' atte i ndre 

unc m~ill~urL pr6cisic~. 

VI - 2. LES G~7 ?EELS 

En fcit, le~ ~a~ ~c suive~t ~ns la l0i des gaz parfait$ 

en~nces par ···ri ·ttc-, pr,ur ~tr" p(u~ cx~cte, cc:tte !oi doit 

tcnir camptc du cc.af&icicnt de Lrnpr~~sibilitE qui cxpr1mc 

ct r.icntrc, qu, ~uivant 1.1 nat111•. ,-:u f!a:, unt· molccul<: 

n '<"·C<:upc. ;>a~ •.!c"1!'lS I'-'!> i'l·~'"•'S '-"'~ ... ,·;' i • ns d•.· tc:oipcraturc ct de 

pr<,!'!'ll'n le MCnL v(·lumL: ( ~.~u~· ,"1 "rC c.t: atm. ) . 

. . / , . 
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- jj - 11.n.ne..... It
~~ J 

la Io i de :tar i cttc cv i cnt PV = niHZ 

Pour i 11 ustrcr ccc i, nous dr.n ens c i -dcss<·us que I ques vo I i!urs des 

coefficients ci~ c~~p~cssibi lit~ 

Ar 300 OK -:: lo atm. z = 0,9938 

C02 
,, ,, z = 0,9486 

H2 
,. ,. z = 1,005? 

02 
.. .. z. = 0,9940 

N2 300 OK 70 atm. z = 0,9984 

02 
II .. z .. 0,9636 

Ar .. .. z s 0,9643 
H2 .. II z = 1,042 

c:. 
""I I 'e:n nc tcnait pas compt~ de ces coefficients de compressibilite, 

auivant les gaz utilises, on pourrait introduire des erreurs al lent 

jusqu'a !O f. sur la tc:neur de ch~qu~ cor.stituent. 

On voit ~UL si i'r.~ ti~nt cc~~tc ~~ c~ cotfficient, ii faut · 

egalcment SUivre ilVlC ~r6CiSiL~ la temp6rature. 

Le fournisseur ~ura lcr~~uc :':s~ n~c~s~a;rc tenu cr~pte de Z et 

fournira des pianc~<.s indiqc.::nt !.:s \aL·J1·s a afficher sur les 

manom~trcs suiva~t !~ ~~~pf~atuR2 ~~bi~n~~. le: type de m~lange, la 

t~neur des consti~u~nts. 

Ex. lotclangc . " I ro-') ~ .. .. - -:if f i chcr p C02 = x , .... I .-'J: 

Pc·ur unc: press 1 <·n f i nCJ I e: 

V\1 IE: n.::. dt; = : :: :-, ;,'lrs!O -:' ... C01 aff :chcr p C02 = y 

ct T 30°C 20 - c·:i: :;ff i cl\cr. p C02 z ... ~·, c 

* Rap;>el 0°C - 2i3 
,. ,, 

:-. . 

I 

• • I • • 
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VI - J. EXE~~LE D~ ClLCUL 

·. 

VI - J.1. C~lcul th6~r~3ue 

~~us ~ll~ns rl'ab~~d m~~tr~r l'influencc du 

cocfficicr;t -::~ c'.;:.prcssi·bi I itc. 

Supposons un 06lan9~ de d~ux ga: quc l'on souhaite. 

cb~en i r a • ·~ pr~ss ion f i n•l l E: etbso I UC p dans des 

prop~~ti~ns Xt ct Xz. 

X! = Pt ---t.> Pressicn ;>artiel le absclue du gazl 
· P-. .,. Press ion finale abs~lue du melange 

t.vec Xt =_cl. 
n 

; X2 = !!2. 
n 

. 
I nl + n2 = n 

et a~pli~uer I~ loi PV = nRTZ (1) 

l~pliqucns la l~i ~ chacun des ccnstituants, puas 

P1 '.! -· ., i !("';"1.1 

P:; y = "2 ;lT7.2 
,,,~ = r. R!7 

;} ' . ~ I ' ,. •~ p '- u ·:: t i : -.:: r 

~Zt nt 
..... 

i1~ !n ( ·: \ 

: 
,,. I 

?: .. p ... r· ... ! 

. . I . . 
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k 
v est cne C('nstar.t;;? =lC,: I 1 en ;-;.:u"t ~ls i ~n<=!" par 

~ 

ct I 'c ... tlC. •Jt ccrirc al ors c;u.:. 

k ( P1 + FJ ) = Z1 n1 + Z2 n2 <:> . 
k p -- Z.n. (4} 

Pour r~s~udre ce syste•e, sdmettons quc ?t + P2 = P 

ce qui scrait vrai ~~ur des gaz parfaits. 

On pcut alors tir~r 

ou enc~re de {2) 

P2 = P. X~. l? r 
On voit d~nc GUC lcs coefficic~ts de c~~f.~L~sibilite influent sur 

le va!eur Ges ?ressicns ~ertielles et ~u~ d'autre part, le 

co~fficient d~ c~mpressicilitl du me:ange sera tel quc : 

Z = 7-1 • X1 + Z~ • X2 

II fau~ not~~ ~uc c~ calcu! n'cst c~?cr.dant pas absolument 

rigourcux puisquc l'on a fait des hypcthes~s simplificatriccs 

ct qu'il nc peut s'a~pliqu~r que dans le cas d'un melange a 
trois ccnstituants maxi~um. 

Ou6 d'~utrc part, lcs calculs nug~riquc~ dcvront ~tre men~s par 

it6rati~n ( approxi~atirns succcssiv~s ) ln d'tcrminant d'abord 

des vc'.llt::urs approcltces ~cs prcs.sions ;>ilrli<:-llcs puis en 

rech~rch~nt \a conv~r~encc des valeur~ ~alcul~cs de fa~on i ~trc 
en ac~rr~ avac lcs tr~is ~qJaticns : 

., = L! Xt + Z2 X2 

:'! :: -. x 1 • l! ;' 

r 
f·· .. = I . X:~. 

-: ,. .. , . 
I 

.. I . . 



VI .J.2. Ex~~ei~ nu~~riqu~ 

d'azotc ~ la prcss1on finil 

I 

I 

~('; 

~nn~ ..... tl 
(~b) 

a~soluc ~c 150 bars, •~ temper~turc 

Vl.J.2.1. Q~!£~2!~~!!~~-~:~~~-~~!~~-~~e~£S~~~-~C-~ 
On co~s1ierc qua lcs gaz/sont p~rfaits 

PC02 = 0,2 150 = 30 tafs ZC02 a 30 bars, 30°C = 
PN 0 8 l 'v t'O b ZN · ·~o b 10°c = 2 = • J = ~ e s ~ a 1-~ C!rs, .,, 

On oureit done 
I 
I 

0, 8/:.15 

1,020 

v1.J.2.2. ~ee~2~i~~~i2~!-~~~£2~!l~!!-e£~~-=~!=~!=~-!2_e~!!!i2~-~! 
I 

~h~t9!!~~1-~~-~Q2_!1-~~-l:!:~~~ 

mais ~lors Z COL (/25,6 b~~s, 30°~) =10,365 
On r-ccalcule cette prcssi'>n de ch;irscr.scnt 

I 

~ co_~. - iSO.O,Z • d,865 -- '6 ~L • ... , .,,.,., :>a;- s 

0 ~93;: 3 
I 

i 
et dans cc cas Z C02 ( ~~.36 ~a~s - JO~C ) = 0,860 

p co-, ... .. 150.0,2 • 0,860 = 
o, 9S.-:.3 26,2 bars 

On s'rrret.;:r~ ici juncunt qu~ I~ C!"·n-.··.::-C1e;nc<: est suffisantc 

~~ac chose pcur l'oiot~ 

On s'arr~ta 1c! juo~~nt q~~ I~ c~~~~~~cnc~ est suff isantc . 

. . I .. 



: 

Z ~ ~ •• ~ • n.J,l;_, ~ n,t~S. 1 -- - ~ 9~)~ ..., \.' , ;.-. . . - \. , 0 v 

. o,t.-·:c· ----:-: '.... . 
:..'·, . 

P li2 = l50.C:8. :,02/. 

c, ···s·J6 
i23, 9 :>~rs 

On cor.5teta rlo~c l'ec4rt importer.t pa~ rapport oux 

pr~ssi~~s ?~rtielles c~·culecs suivant la loi des gaz 

p0rf.iits. 

VII - IHSTlll~Tl~!S D!~N~l¥SES 

Pour c~ chn~itr2, nous utiliserons le schcoa 792 26 52~ f~2 et la 

notice d'utilisatior. de l'~rDoir' d'~nalys~. 

VII.I. nESCRIPTION GE~ERlLE DE L'iP~~REILL:GE 

Une ~r~~•r~ d'an~lysc r~:r~upe tous Its a~parcils" en f~ce 

ava~t n ~ i'~xc~pticn d'un chroaatcgr~~he:, de l'enregistreur 

qui lui est lie, d'un cpp~reil d'6t~lc~n&ge pour lcs 

C.~ttc. nrlio i 1•'- c;st e711:1 l eo'IC:nt ~qui pP<. d' ur. ~nreg i strcur et 

d'unc ir:1;:>rir:\clntc, I 'ilr~uiPC: ~sJ; irnpl..,nt.ee: d.~ns le labcratoir~ 

IJnc.. r~onp..; :!'.->na!ysc r;.;('-'it l~s i.>outc.i I!~!<:. a an.1lys\?r, un\? 

~ut~~ ~~~;c ~it~ d'6~h~n~;1 ·~~s r~~~~~ l's boutcillcs 

con~:~:·r ic~ rn61~na's ~~c~~~~ir'~ ~I ·~t~l0nnagc des 

: 



•' -.. v 

A'' riey;_ t+ 
( '+8) 

Les conn'-~ctior.'i fl-:Jid:?s ~t ~l,_ct.riq:.:·~s sent fi)(~S ct 

pcr~ancntcs. Not~r que i'intcric~r de l'ar~oir~ est separe en 

3 co~~arti~ents vcntiles. 

En perticulicr, tous l~s a~p~~ei Is d'analyse ~'hydrog~ne au 

nivcAu du% sont se9ares d~s autres appareils d'analyse. 

le type d'~n~lyse est choisi par un ~rogr~mmateur; par un Jeu 

d'electrcvar.nes, l'enchainemcnt d~s balayages et analyses est 

aut:)rn~tique. 

Les rcsultats sont enrc~istrcs en continu, l~rsqu'ils sont 

stabilis6s,,ils snnt int~od~its d~ns u~e imprimante qui 

dclivre une fiche d'analyse. 

La valeur effich6L scr l'£nr~~istreur cl~ ch~omatographe sera 

eg~lern£nt introduite dans l'i~pri~~nte. 

·VI 1.2. POSSIBIUT~S D':".~U1LYSES 

Nous al Ions ~asser en ruvue les nn~ly~~s rcalisables par cet 

' ensc~blc er. idcntifiant ch~q~c a~;~r~i ~ ~~te sur le plan 

iTt 26 :2 ~ F!2. 

v : I • ·? , 1 • ~ ;._~ : 
1 ·.lr--:CI'\ !·.·.1;• ·~~t ses mcl<ln~CS --··-----·----.. ·-·-·--------··---~--· 

4 r<?C'C!S 
,,.JI ~=-- i' 0 •••• 1 O;:::>;i~! iJVC= I 'hy9rcrnctrc 

-.:~·1CC.S c' i,. r. . 1 vpr !?: .::•.-c-.c k drcrotogr~he .; '-' ... 
":r.~:-: :·!'> c' I 0:: ") .... 10·,~·· ~v~t: I '.n''Hl I yseur 

~I J 1· '· t ,./. S·J1· ' ':-- .. ,.to r.u .. <·t S\ s ., (·I rn~cc 
• . • .. • . • _:_ __ ~_:,!:;_ ... :-I:!-:.-~~ -~~----=----il-:. 

t~···r'~!' d'.-'2~' 

:rnC"C:$ d'02 o .... 10p;··:"! ·l•·(C' l'~r •. ,lyscur 

I 
••I • • 

QR qJSO 
QR 9351 
OR 9352 

o~ ?359 
OR ')3~,c 



·. 

V; I•:' .• '! .. l. ~U\.!!"" l C5 .;:; : f·:(:'"" -~ ·.~::: ~~· ~ t!~~,. · .. :: -------------- --···-----------

02 d·::tns I 'nr ~v:"I o •.•. Vl ~ <lV£C I 'a!'\n I yseur 

CO:z dens I' ar~on o •••• :,c1 r.i '· 
,, 

ih • I 1 .. "!r:~::' 0 •.•• :, :, % ,, ,, 
~-

cans 

H2 da:l!:. I' ,,z.:>t~ 0 •.•. 30 :. ;• ,. 

~te d'lnS l'az:::.i:c o .... ~c «! .. .. 
·-. 

'-le d-3nS I , ex >'2Crc. 0 •••• 100 « .. ,. 
,._ . 

C02 dans 02iH7 0 •••• 30 i 
,, .. 

Cz dcl:1S H~/C02 O .••• iOO Cl!" .. .. 
it: 

~11.2.2.2. ~~~~!l!!~~~!-~-!!£~~1~2 

!I~ ~ans i 'a~ote C •••• I $ av<;c I 'a:\a I yseur 

~~cans l'ar~on o .... 1 ! .. 
,, 

!,:w:h i a nee I cbor~t-:> ire t-l2/02 2S% Oi " .. 

QR 9353 
QR 9354 
QR 9355 
QR 9363 
QR 936/, 
Q~ 9356 
QR 9361 
QR 9362 

QI i1 9300 
Qlt.. 9301 

OR 9365 

soi t en tout, 15 ap;-or~ i Is S'aqm: Is i I y a I i eu de raj outer 

l'e~parcil pcrmetto~t 1'6t~t~~~~gc d3s hycrom~tres OR 9350 

<::t QR ~359. 

FinalcMent, ~~uft t~utcs 1~~ ~"eivses, ~n utilisera 5 9randcs 

classas d'a~par~i's : 

-~ hy:Jr;.;mctre::s ty;:.c :.a:Jf.ili L 

- ! chr-:·ndtc.r,ra!llv.;. tyr(· f- I~ l: en I~~ H 
- ~ 3·l; .. 1rc: •~ .) "!:ni:•uctil:i I '.i:-S t!i..:rm:qu:. typ(.; C,'\LOOS I, T 

- , «p;><irc. ! ! l. i r.frarcu1~ ty:-H: 'IP.i.S. 2 T 

'1i>l>.:.lr-.- i I~ •Jv.~:r.c. 1'1u<;n:!t ! ~Jt:s ··:;·;-,~ .·i," GN1S 5 T - :t:.GNOS 3 -

T'"' :,d> ·. 

j:.:1r ·.I; .·:H; <:l:'f·•'h''"'" ... ,: ~ci:rir·c: 1-:-;, le :lr1nc-1pc de chor.un 

d'r·~>'. :·. ur _..,:u~. -::'- ·~{t,,: I, ::.~· •4 <·.·.-.·<r:r aux d~..,cumcntaticns 

,. • ,, ""t I I.-. ~ )I; (' ' 
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Dans l'ap~arzil d'ctalr,:'\na~~ :O:J;Yi-l h-"ilavc par un gaz inerte, 

on intrcduit des quantit€s d~finies d'~xynene et d'hydrogenc 

qui r~agisscnt dans une ch~mbre catalytique pour donner de 

VI 1.3.?.. 

I' eau. 
. le ra61ange ~a~e~x est ccnduit v~rs !'a~pareil de mcsure des 

trac6s d'eau ~Q~~Nfil. le 9a2 renc0nt~e une cellule de mesure 

( filin 6lectrolyt;que e~~riscnnant deux electrodes) l'eau 

presente dins le saz est absorbce et decomposce aux electrodes 

en oxyg~ne et hydrc~~~e. Pour l'Etalcrina~e, l'intensitc de 

ccurant n6c3ssaire ~ 1'61c:trolyse est i •<ttre en parall~le 
avec les quantites d'eau form~es dans l'hQUhN~L. Ceci est 

fait directement par lcs app~ cils et indiquc en p~m d'H20. 

Pcssibilitf ~~ l'ap2nr~il 

hnalys3 des ccnca~tratic~s ~'e~~ ~ans l'a;r cu d'autres gaz 

clc 5 a 2000 r,>;:m. 

?'~marau~s - . 

Les dcbi~s ~t ,rcSS!~llS ~(;! -;:a:: d;l:tai~r.nag.:: OU a analyser 

doivcnt ~cs~~~ ~arfait~rnc~t ~on~t,nts. 

Chr-m=-tv··r-"'-.:,_.. t-.,.-,.-•. i "-- - .·,. .. -.i::·-·---"~~ 

Princip~ : 

7·.·J·:: ·: ;.~: ;,:r·:hS =t.r£>n:;-:rl' ;:o;J ~.:i:: i~.itic: ct travcrsant la 

chc.~1b:-(.: ·;,' ...:· f !•.: !e: :;t-.:-n.·•,'.?r.~'. r.L. lu:r.ir.c$i:<;ncc d~ns I-:? 

I 
• • I • • 
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Arme~ tt 
(d°') 

l'intensitc lu~ineusc de la dccharge varie alors et est une 

fonct~0~ sta~lc et ccr.tin~€ ~our :·;~~urctc intrcduite. 

Pour !.:;~ ·~i ff ::rer.t<?s f-~r.ct ! c.n~, ~to I ~nnag€s, 
. . 

1:t1s:: en service, 

••• se repcrter a la n~ti~c T.~.1. 

Des cham~res ~n O?positi~n bala~6cs par le ~az porteur et par 

le uaz a a•ldysc;r cr.r:tie:n~:.:!.•t ··'cs rcsi!'.;:anccs qui constituent 

e:\tre e 11 es un ;>ont de ··:heestone. L' introduction d' i mpuret6s 

diff6rentc~ ~c ~az pr~t~~r 6~trainent un ~~s~quilibre du pont; 

un sig~ai Giectrique pe~met aires c~al~nna~e de ju~er des 

impure~2s introduitcs. 

Dans ce~ a~~areils, vei!i~r ~ la constance des d&bits~ 

V: I • 3 .:~. /.ppare i ! s a i nfr~rouae ~!~/.;~ 2 T 

Le princi,e ~n ~st 16 suivent l'a~~~reil est constitu6 de 

deux tubes de ~esure dcnt u~ contic~t le ~az de r6f6rence, 

l'eu~re ~st b~lay6 ~ar le sax d'~telonr.aJe cu a analyser, ces 

tv~~~ sent s~uni~ ~ un r~y~~no~ant infrarcu~e. 

le~ ~a: ~its p~lyat~raiqu~s { ~U~, ~~. C0, ~20 ... ) pr6sentent 

~ \ 1 1~v~r~~ tc 9az neutrcs :r, He un~ ca~acit& d'absorption 

de ce reyonne~~nt. 

~ l'cxtrlrnit' de ce! tu~cs, s~ tr~uve un a~?arcil permettant 

de ~csurcr cette abs~r?tio~ qui va s~ traduir' par une diff6-
rGnce•~aycnnc::rn:.mt qui S•.:ru tra"u ! tc. en s i :Jn;, I ~I ::ctr i quc. la 

diff6ra~ce ~o raycnnc~~nt 2r0h~dr~ unu diffir~nc~ de prcssicn, 

done, dQ~~ ~e~ G?par~iJ~, v~i lier~ I~ c~nsta~~c ~c la 

press 1 on. 

Vll.J.S. lpparcils thcrm~~a~nltiguus 

c~s ap~arai!s ~ont b~s~s sur le c~mport~~cnt ~ara~agn~tique 

~c i'~xyJ~nc util is~ de la n~~i~rc suiv~ntc. 

I ..... 
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Dans u:' .:!~:->•.c.::: ~:cr;nctr i c:u~ ·~0f i !". i, sc,·m: ~ .'.: un chemil magnet i que 

dans cles c~nditions thar~c~ynaiJi~ucs fix~cs, ii s'6tab! it pour 

tout gDz neutr~, un cou~ent de ·ax i~~~tiqu~. 

Par ccntre, la pr~ssnc~ ~" ~rl~cL:cs ~'cxy~~ne,· d6v~ioppe des 

force;:; qui ~,,c!ificnt et 3c~:r:;i~.s·~•:'t :c cc:.u:~ant de circulation 

gazeux. 

Deux cha:.1~r..:s ,!,...n.J .. --··"' une ~cf ~rcnce, cc n"{: i cn:lcnt des rCsistances 

qui constitLeni un ~~~i-~cnt de ~heastcne. la p~6~cncc d'cxyoine 

en mc~ifiant !~ ~curant :~zcux, ~cfrcidit la r6sistance de la 

charnbre de rncsu~c ct engar.d~~ un coura,t cl~ct~;que propcrtionnel 

A la ccncentratiJn en oxysi~e. 

Pour les a~parails i616~yne, la notice tr~~ succinte ne nous 

permet pas cc ~rajuger cu fcnctionne~cnt de la eel lule, on peut 

cepcndant pensC'-r qu' i I E 'as it d' un fen ct i _·n"lc~ac"lt i dent i que ~ 



DEVELOPMENT OF CHEMICAL REAGENTS 

£GyPT 

PROJECT 

A. DEVELOPMENT OBJECTIVE 

l~t~""f.-1. J 

lJ) 

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-ho~ for the production of chemical reagents. 

B. IMMEDIATE OBJECTIVES 
. 

i) Acquiring the necessary know-how for the manufactur~ 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-~cale batch production and purification to meet 
the end-user~ specification: 

a) Reagents for analysis which can be used for production and quality =ontrol 
of chemical manufacture; 

b) Reagents for UV/HP!.C 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 

1. Covernment Inputs 

a) Staff salaries for 5 engineers "chemical" and their boss, salaries 
of trainees; 

b) Cost of sett~ng up experiments and of renovation of existing labs. 

c) Equipment. 

2. UNIDO Inputs 

a) Experts 

b) Training 

c) Equipment 
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:---------------·-----------------·-------------:-----------------:-----------~-
GRUPO GUIMICA 
INDL. LTDA. 

Acids, BaH~s, 
Salts.1lndica.tors 
•for Ana.lvs'i.!• 

Solvent! 
for 

LIV/HPL'= 

Solvent! 
for 

SPectro!cOPY 

5o l v-~nt! fo 
Pesticide 
P"?sidue 
Ana lYsi s. 

:--------------- ----------------- -------------:-----------------:------------
MERC~ •zur Analvse• LichroH~lv •_tvas o l 

' I 

For P."?sidu~ 

: Araa l YS is 
I • 

·---------------.-----------------.-------------:-----------------:------------· 
MONTEDISON 
CARLO EPBA 

For RPE 
Analvsis 

P.S for PS-for the 
lSPectroPhotometrY: analysis of 

' P~sticides 

r·'!!s i d•Je 
---------------:-----------------:-------------·----------------- ------------
J.T. BAKEP. Rea9ent Bak1!'r 

IAnalvsed HPLC 
Pho tr~:-· P.esi 

analvsed 

---------------:-----------------:------------- ----------------- ------------
MALLINCKODT PA-ACS 

Nar1t.:•9r·ad~ 

SP~ctrar-sP~ctro- solvents 
Photom~tric qrad~ for gas chro 

ma tr:.gr·aphy 

:---------------:-----------------:------------- ----------------- ------------
I • 
: P.IEDEL OE HAEN Rea9ent ACS 
I • 

P~::tar1al 

:--------------- -----------------:-------------.-----------------,------------
EASTMAN KODAK Rea9ent. ACS I • 

I 
I 

: SPectr·o 9Nld1' 
I 
I 

:---------------:-----------------:-------------:-----------------:-----------· 
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• Pioneer In Brazil in Solvent ProCluclion 
fDr UVIHPLC. Pestcide Residue ~ 
end &pr 'PY· 

• Miiters wide gnga al Clllmicll 
Reagents (KICIS, Baes, Sais, hlica· 
tlfS, ••• ) end Raw Mlllrllls tor Che· 
mical end Phlnnaceulical lndusnls. 

• Produdlon llld quality COlftl supeM· 
secl br PhD in Chemlsty. 

NOW ALSO EXPORTING 
TO LATIN AM~RICA 

• Plonlra en Brai de la F8bricllci6n di 
~ pn UVJHPLC. pma anMsis 
de AlsblCIS di Peslddas ., pn Espec
talCIDPiL 

• F~ di unawri.da lneadl 
.............. Wiiia (kldc., a-. 
hbdores. .•. ) y lnulus pn lndlls· 
tllsQuiNcasrF..,...bs 

• Pladucd6n., ad'al di CJl9lidld supel'• 

villanlda par PllD en OulnicL 

AHORA TAMBl~N EXPoR
TANDO PARA LA AM~Rl
CA LATINA 

• ?lonelr& no Brmll na ~di Sol· 
Wdls =-- UVIHPLC. pn ..... dt 
R.rciuas di Pesllcldlls • pn Especa
oapla. 

• F~ di uma _.... llnha di 
~ pn Wille (Acldos, Sais, 
aw. lrdc9dol ..... ) • lnsurnos pn 
lndl1ltillS QulNca e F ..... bs 

e ~ e CQl1Rle de qll9lmcle IU• 

pervlsiDnadDI par ptlD em OutnicL 

AGORA TAMB~M EXPOR
TANDO PARA A AM~RICA 
LATINA 

II II I 

·i 
I 
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q GRUPO QUfMICA 

. -

.... ~ .. 
A~~e< L 

(!f-) 

EMBALAGEM 
• eRODUTOS CODIGO !UNIDADEl . . ' 

Aafaro de Am6nio PA-.4CS 07168.e 500g 
Aararo de aurill (iso) (V~ Ac:etaro de lsobutila) 
Ac:etato de Butila-n pan Anilise (Acer.to dll ~But11aJ 0112ll litro 
Acetaro de CM/mio 2.H20 pan Anllisa 01469.c 1()()g 
Ac«a~ de <:ldmio 2.H20 ,_. Anlli# 01469.d 250g 
Ac«ato de C.ikio (sicoJ pata Anllise de Solos 09169.e 500g 
Ac:etaro de Col»lto II {OIO) 4.H20,,.. Anlli• 01287.c 100g 
Aa(ato de ColM/to II (OIO) 4.H20,,.. Anllise 01287.d 250g 
Ac:etato de Etill ,_. Anllise 01013 litro 
Acerato de Etiltl para AnlliS!t de Raltilos de PllSticidas 05013 litro 
Ac:etaro de Etila twa Esp«:trosr:opia 02013 lilro 
Acer.to de Etill pan UVIHPLC 03013 litro 
Ac:eraro de llObutila pan Anllisa 01371 litro 
Ac:«ato de S6dio 3.H20 PA-ACS 07051.e 500g 
Ac:erato de S6dio 3.H20 PA-ACS 07051.f 1000g 
Ac:ft0111 ,_.. Anllise 01000 litro 
Ac:ero111 para Anllise 0100081 5 litros 
Ac:etont ,_,.. Anllia de Raiduos de Pmticidas 05000 litro 
Aceto111 ,_. Eipecrroll:Of'ia 02000 litro 
Ac«o,,. ,_. WIHPLC 03000 litro 
Ac«onitrila ,_. Anlli• 01019 litro 
Ac«onitrill pan AIW/i# de Rniduos de Pesticidas 05019 litro 
Ac:eronitrila,,.,. Esp«:rmscopia 02019 litro 
Acetonitrila ,_a UV IHPLC ()3(J19 litro 
Acido Acltico Glacial {AdflQU«lo ,.,.. U10 com o-Toluidina) 01015.I liiro 
Acido Acltico GIKial PMa Anilise 01015 litro 
.clcido Ac«ico Glacial para Anlli• 0101581 5/itros 
AcidoAcltico UVIHPLC 03015 litro 
Acido A11»nico (LJ para Anllise 01631.b 50tJ 
kido Aurintriarbonico, Sil de Am6nio (Ver AluminonJ 
Acido Benzoico PA-ACS 07058.e 500g 
Acido B6rico PA-ACS 07044.e 5COg 
Acido Bromfdrico para AnlH• 01091 lirro 
Acido Cftrico 1.H20 PA-ACS 07059.e 500g 
Acido Cftrico 1.H20 PA-ACS 070~9.f 1000g 
Atido Citrico Anidro·PA-ACS 07483.e 500g 
Acido Citrit:o Anidro PA-ACS 01483.f 1000g 
Acido Cloridrico com baixo ttJOr de Mrctirio 09023.q 250ml 
Acido Clorldrico pan Anlli• (37'1(,J 01023 litro (1185gJ 
Acido Cloridrico para Anllise (37'1(,J 0102381 5 litros 
Acido CrfJmico Ank/ro par• Anllisa 01570.d 250g 
Acido Etilenodiaminotwae«ico (Ver EDTAJ 
Acido Flnico (Vr Feno/} 
Acitio Fluorfdrico 40'1(, ,.,.. AIW/ise 01412 litro 
kido Fluorfdrico 48-51'1(, PA-ACS 01025 litro (1150gJ 
Acido Fluorfdrico 10'1(, (Ad11q11Mlo ,,.,.. ulO em GtJOQufmk:aJ 09429 litro (1200gJ 
Acido F6rmico SSS PA-ACS 07151 lirro 
Acido Folfomolibdk:o PA-ACS 0145.9.a 251 
Acido Folfomolibdico PA·ACS 01459.c 100, 
Acido Folf6rico PA·ACS (85'1(,J 01034 litro ft 110,J 
Acido Folfotungstico ,,.,.. Anllisa 01506.a 25g 
Acido Folfotunptico ,.,. AIW/i# 01506.c 1()(Jg 
Acido Fumlrk:o para Anlli• 01533.e 500g 
Acido Glutamico(LJ hr• Anllisa 01315.c 100, 
Acido Lltico pan AIWli• 01159 litro (1200g) 
Acido Nftr/co 99,5S 09479 litro 
Acido Nftrico Fum,,,.nte (~J 09171 lltro 
Acido Nftrico com baixo ttJOr d• M•curio 09022.q 250ml 
kido /!ftrico par• Anlli# 01022 litro (1400gJ 
AcidD Nftrico /WI Anlli• (70'}{,J 01125 litro 
A.cido Ortofolf6rico (Ver Acido Folf6ricoJ 
Acido Oxllico PA·ACS 07073.• 500g 
Acido Pirog1'1ico (Pirogalo/J 06399.d 250g 
kido Succinico Anidro para Anlliu 01349.d 250g 
Acido Succinico Anidro ,,.,, Anlli• 01349.e 500g 
Acido Sulfurico Fum•nte (1"503} 09123 firro 
Acido Sulfurico ,,.,. ArWli1e 01021 firro (1840gJ 
Acido Sulfuro1a PA·ACS 07387 lirro 
Acido T•rrJrico PA-ACS 01164 .• 500g 
Ag11r Ag•r 8ar.rerio/6gico (tJm pd) 01397.c 100g 
Ag•r Ag•r 8•cr•riol6gico (t1rn pd} 01397.• 500g 
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~ GRUPO ~U(MICA 
· E!'.'BALAGF!'.' 

, PRODUTOS COOIGO IUNIOAOE' . . 

A A,.. oxigenar.M 30S (V.- PllTdltido de Hidroglnio} 
AMnn;Mlo de lletib-lndit:Mior (Cl 1~} 07074.a 25g 
Amnj«lo de Mt!t17a-lnd0dol' (Cl 1 :N25i 07074.c 100, 
Alcool"Absoluto IV.- Etanol Absoluto} 
Alt:ool Am11io:J (ao} (V.- Alcoot lsoamflico} 
Akoot Benz11ica ,_a Anllise 01166 lirro 
J.1t:oot Butilit» (lsoJ (V.- lsobutanoJ 
J./coc'1 But11ico Normal (V• Butanol-nJ 
J.1t:oot Butl!ico Tercilrio (V• Butanol Tercilrio} • J.1t:oo1 C«flitD ,.,a Anllise 01296.e 6IJOg 
J.1coo1 Etflico Ablo/f/to (V .. EtMJOI Absoluto} 
Alt:oot lsoamflico ,_. Ardlise 01078 litro 
IJcool llObut11ico (V .. lmburanol} • 
J.1coot liopmp11ica (V.- lsopt:0panol} I 

Alcoot M«11ico (Ver lletMrol} 
Alt:ool T.-. Butl1ictJ (V• Butanol Terciirio} 
Aldeido F6rmico fV• Fonm/deido} 
l\/uminon 01597.a 25g 
Amarelo de M«am1a (Cl 13065} !17624.b 50g 
Amonia (Vtr H~xido de Am6nio} 
Anidrido Adtico pMa ArdlM 
Anidrido Cr6mico (V• Addo Cr6micoJ 

01017 litro (10811} 

Anidrido Ftalica PA-ACS 07145.• 6IJOg 
Anili,. PA-ACS 07176 litro 
Antim6nio em P6,.,. Anita 01276.h 10, 
At!Jini,. (LJ Clorichto ,,.,. Anllise 01306.c '°"' Azida de S6dio para Anlt;. 01461.c 100g 
Azida de $6dio ,,.,. AnllM 01461.d 250g 
Azul de Bromof#JOI • lndiattor 07015.g 5f 
Azul de !komof..ol • lrdiodor 07015.M 25g 
Azul de Bromotimol - lndit:ador 07118.a 25' 
Azul ce Bromotimol - lndi<:Mlor 07178.g 5f 
Azul de Metilttno ,.,. Miaoa:opia (Cl 42780} 09112.a 25' 
Azul de M«iltlllO fJMa MkT01COPia (Cl 42180} 09112.c 100, 
Azul de Vit6ria 8 para Micro.:opia (Cl 44045} 09613.a 25g 
Azur-Eosi,,.Azul de Metileno flll. Giema em p6 01181.a 25g 
Azur·EoliM-Azul de Metileno .,_ Giema em p6 01181.g 5f 

8 
81/umo do C.nadl p/Miaoscopill (sintlticoJ 09112.c 100g 
Benzeno ,,.,. Anlli# 01001 litro 
Benzeno para Anlli• de Rnfduos de Paricidas 05001 litro 
S.nzeno ,.,. Eip.aroicopia 02001 lftro 
S.Ueno ,.,a UVIHPLC 03'J01 litro 
s.nz;,,. de htr61«J (Ver Et• de '-tr6l110} 
B#nzwto de Ben.Ila pata Anllisa 01529 litro 
Benzol (V .. BenzenoJ 
s.r.,.ftol para Sfnm. 06184.e· 6IJOg 
BetaMfto/ pata Sfnr .. 05184.c 100, 
BiorboMtO de Amdnlo ,,.,. Anlli• 01"4.e 6IJOg 
Bit:JlrboMto d• PotJllio ,,.,. Anllisa 01355.• 600g 
Bit:JlrboMtO de Podcio para Anlli# 01365.f 1000, 
BiorboMto d• S6dio PA-ACS 01046.• 6IJOg 
Bit:arboMto de S6oio PA·ACS 07045.f 1000, 
BiotboMtO d• Porl•io (V• Dicromato de PotJllio} 
Biftalato de Poduio PA·ACS 01066.e 500g 
Billulfeto d• C.rbono (Vtlf Dissu/feto d• Carbono) 
Bi•ulfito d• S6dio PA·ACS . 07185.• 500g 
Botato de S6dio 10 .H20 PA·ACS 01069.• 500g 
Borax (Vtlf Botato d• S6dioJ 
BrofMto d• Etila (Vllf Bromo Euro) 
Brometo de Porlui.J PA·ACS 01042.,, 500g 
Brometo de n-Butila (Vllf Bromo 81.1t1noJ 
Bromo l'A·ACS 07011.w !IJml (155,5g} 
Bromobenz•no ,,,,. Sint•• 06542.q 250ml (312,59i 
Bromobuuno Pl'• Slntne 06106.p 100ml (127gJ 
Bromobut1no ,,.,. Sfnt,. CS106.q 250ml (;11,5.J) 
Bromomno ,.,, Sln:·esa 06105.p 100ml (14'g} 

I I 11 I I 11 I I II I 11 I 11 
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f!'.'BALAGE!\' 
PROOUTOS _ COOIGO IUl\IDADE' 

Bromo«Mo /»R Sintl!Sll 
Butanol Tercilrio ,_. An11;. (Tr. Butanol) 
Burano/.n PMa An'1i2 
Butar.:1/.n para EspectrOSt:Opia 
Butanol-n pan UVIHPLC 
Butit Diglicol (Vr lter But'7ico de Di.."fileno G/ico/J 

Cidmio Metllico Granuado para Anlli# 
~/Soda 
c.t>onato Bisica de Chumbo II,,.,.. Anllia 
<Mt>on.to de Cllcio P1R Anllia 
<MbollltO de Lltio ,.,. Anllm 
<MboMto de Potbsio Anidro PA-ACS 
<MboMto de S6dio 1.H20 PA-ACS 
<Mbonlto de S6dio Anidro 
c."6oAtno 
Chumbo M«llico ,_,. Anlli# em PO 
ChulrOo M•lico ,,.a Anlli9 em PO 
Cianeto de PodS'fio ,,.,. .A•t• 
Cian«n d• Podaio ,_,.. Anlli# 
Cian«o de S6dio ,,.,. Anlli# 
Cidohexano ,_,. Anlli• 
Cic/oMano ,_,. Anllile 
Cidoheano ,_. Et(HICtfO.:opia 
Cidoheanopa,. UV/HPLC 
Ciclohex•nol pa,. Anllile 
Cicloheano,. ,,.,. Anlli# 
CisteiM (LJ C/oridmo (Anidro! para AnllM 
CisteiM !LI Cloridrato 1.H20 ,,.,. Anllise 
CistfliM (LJ Cloridteto 1.H20 para Anllise 
CCina (LJ ,,_,. Anllisa 
Cisti1• (LJ pan Anllisa 
Cifnto de S6dio 2.H20 (Trin6dicoJ ,,.,. Anllile 
Citnto de S6dio 2.H20 (Tria6dicoJ ,,.,. Anllise 
C/oreto CobaltolO (V• Cloreto de Cobalto II} 
Cloreto Emnoso (Ver C/orero de En.nho llJ 
ClorflfD Flrrico (VIT Clorero de Ferro 11/J 
Cloreto MercurolO (Vtr Cloreto de M•etiio /J 
Cloreto de Am!Jnio PA·ACS 
Clomo de Nrio 2.H20 PA-ACS 
Clor11to de Sirin 2.H20 PA·ACS 
Clomo de 8flllzo#a ~,. Anlliw 
Clor«o de Benzoila para Sfntne 
Clor«o de Cldmio H20 PA·ACS 
C/of'flto d• Clkio 2.H20 (em Pit} I»'• Anlli• 
Clor«o d• Cllcio Anidro PA·ACS 
Clonto d• Cllcio ,,.n1 ()...at/or (~Cl2.2H3JJ 
C/orllto d• Col»lto II (OIO} (CoCl2.6H20J PA·ACS 
Clorflto dfl Colla/to II (OIO} (CoC/2.6H20} PA·ACS 
Clor«o ~1 Eitanho II (oroJ 2.H20 PA·ACS 
Clorero d• Ferro Ill (k:oJ 6.H20 PA·ACS 

. 

C/orero d• Hidroxl/amonio fV• Cloridr•to dfl Hidroxlt.m/,.J 
Clor«o d• Lltio 1.H20,,.,.. Anlli• 
Clor«o d1 Lltio 1.H20 ,.,. Anlli• 
Clomo d1 Ma,nllio G.k20 PA·ACS 
Clor«~ ile Mtrcflrio I '"'°' PA·ACS 
ClorltlJ di Mtrcurio I (OIO} PA·ACS 
Cloreto di M«ilflno (Vtr OicloromnanoJ 
Clorlto d1 hlldio 2.H20 ,,.,. Anlliu 
Clorlto d1 PotJuio PA·ACS 
Clor«o d• Pot4uio PA·ACS 
Clcr1to d1S6dio PA·ACS 
Clorlto d• S6dio PA·ACS 
Clof'flto 11 Tionil• ,,.,. Anj/iu 
Clor•to d1 Zin«> PA·ACS 
Cloridrato d• HidroxillmitW PA·ACS 
Cloridr•to d1 Hidroxit.mina PA·ACS 

I 
I I 

I 
I 11 1111 I I I 11 I II 

06105.q 
01415 
01012 
02012 
03012 

01'64.d 
06316.e 
01685.e 
01401.fl 
01501.d 
07051.fl 
07U!.e 
0'1041.fl 
00101.d 
01588.c 
01588.e 
01653.d 
01653.• 
01408.• 
01014 
05014 
02014 
03014 
Ott09 
Ott36 
01313.a 
01312.a 
01312.c 
01621_. 
01621.c 
01181.e 
:Jtt81.f 

01038.• 
07061.• 
01061.f 
01564 
06564 
01291.d 
01522.fl 
01029.• 
09029.I 
01143.c 
01143.'1 
01039.fl 
07086.d 

01589.c 
01689.d 
01149.f 
011'1.c 
07191.• 

01595.o 
07028.• 
01028.f 
07021.• 
01021.f 
01153 
01090.• 
01402.c 
01402.d 

II I 

I 

11 I I 

250ml(Blg} 
/itrO 
litrO 
litrO 
litro 

250g 
~ 
500g 
50(>, 
~ 
5oo, 
5()()f 
500g 
25IJf 
100, 
soo, 
250f 
500J 
5CA 
littO 
litrO 
litro 
lit:o 
litm 
litro 
25' 
25g 
100, 
25g 
t(){)g 
5COg 
UJOOg 

600g 
600g 
1000, 
lhro (1210gJ 
lltro (1210gJ 
250g 
500g 
tiOOg 
500g 

'""' 250g 
6lXJg 
250g 

100, 
250g 
1000, 
100, 
500g 

,, 
500g 
1000, 
500g 
1000g 
lltro 
500g 
100, 
250tJ 

I 

'· !'. 
!' 
i. 

~ 

Ill I 



Q GRUPO QU(MICA 

- . 
PRODUTOS COO/GO E'-'EALAGE'-' 

IUNIDADEI 

c CkNob#!nnnn (Ver MonodotobennnoJ 
Clon>f6nnio pan Antlli# 01002 litro (1482g} 
Clorof6nnio pan AMfise (Ad«tu«lo i»R UIO com DitizoM} 01002./ litro t1482gJ 
Clorol6nnio ,.n Anlli# de R•lluos I# PdicitfG 05002 /itro 
Clon>f6rmio para Esp«trOSCDpia 02002 litro 
CJorof6nnio ,,_,. UV IHPLC 03002 Ii~ 
C/oro,_ (wr 1,1,1 - TriclotwtanoJ 
Cobaltonitrifo • S6dio (V• Haanit.-it:o/Mtraro th S6diol 
Cobte M«alico (.,,, p6J IW• Attlli# 01278.d 260f r Oomo Mmlica ,_,. Attlli# (t/Rtwlado} 01339.c 1f>]f 

l 

D D«~e Alalino GOUb 08386 litro 
Dutlose (Vtr GIO. Anid,.J 
Dic/otOlwnz~p 06388.• 500g 
Oidoron1t10 1.2 PA-ACS 01196 litro (1241g} 
Diclofotn«MKJ 1Wa Attlli# 01003 litro (1326g} 
Dic/0t0m«ano pan Attlli# d• Rn/duos d1 Pelticida 05003 litro 
Diclotom«ano ,_. Erpectr01COpia (12()()3 lltro 
Diclorometano pan W IHPLC ODJ3 /itn; 
Dioomaro de Potlsrio PA-ACS 07056.e 500g 
Diao,,,..to de S6dio pan AMlise 
Dini/ ltr (V• it• Et11ica} 
Difltileqlicol Monobutiltlter ltr Butflico Dieti¥noglioo/J 

01197.I 5(}{Jg 

Dihidroxibenzeno, 1.3 (V• RnorcinaJ 
Dim«ilfomvmida-N,N ,,.,. Anlli# 01050 litro 
Dim«ilformamida-N,N pan WhiPLC 02J50 litro 
Dim«iltulf6xido pn Anllite 01093 litro 
Dinwtilsulf6xido ,_,.. UV IHPLC 03093 litro 
Dioxana ,,.,. Anlli• 01063 litro 
Dioxana ,_,. UVIHPLC o~ litro 
Dissulf«o d1 C.rbono ,,.,. Anlli# 01340 litro 
Di11Ulfeto d• Carbono pan Espectroscopi• 02340 litro 

E EDTA, Sal Dipctlaia:1 para A.'llli• 01460.c 1(JIJg 
EDTA, Sal Disrlxlia:1 PA-ACS 07133.b 5GV 
EOTA, S.i Dio6dico PA·ACS 07133 .. 5«)g 
EDTA, Sal Diu6dia:1 PA·ACS 07133.f 1000, 
Enxofrt Puro 07095.1 5«)g 
Eolina A,,,.rela (Cl 4531KJJ 06114.a 2S, 
EoliM Amarela (Cl 453/DJ 06114.c 100, 
Eolina-Azul d1Metileno,1111· May-Gruwald.,,, p6 07204.a 2S, 
Eoli,.·Azul d• Merit.no, Ng May-GrUW91d.,,, p6 07204-1 s, 
EoliM·Azul di M.rllMIO, Ng. Wright,,,., p6 01206.a 2S, 
Eolina·Azul di Meti#ntl, ug. Wright em p6 01206.g fig 
Eitanho Metllico GranulM/o PA·ACS 01019.c 100, 
Eiunho Mltllia:1 G,.nulM/o PA-ACS 01019.d 25GV 
Er.no/ Abloluto ,_,.. Anlll• 01254 litro 
Er.no/ Ab1t1futo ,_,.. Anlliu 0125481 ~Htro1 
Etanol 98 ,_,. Anlli• 01004 llrro 
Er.no/ 98 para A"'li• 01/XUBI 51/rros 
Etanol ,,.ra Anlll• di R•lduo1 di Pnticida1 05004 lltro 
Eta'IDI para El{>«trt,ICOpia 02004 litro 
Etano1,_,. UVIHPLC 03fXU Huo 
tr,, Bu~llico t# Oietil1no G/ico1,,.,. Anlli• 01489 litre 
Gt,,. Etflico PA·ACS 01005 litro 
Gt1r Etflico ,,.,. Anlli# (Ar.ldro, mix. 0,1• delguaJ 01005 litro 
it• Etllico ,_,. Anlli• d• R11lduo1 di P•ticida1 05005 lltro 
it• Etllla:1 para E1p«troscopia 02005 litro 
Gt,, E~flico para UV/HPLC O:V05 litro 
Gt,,. M1tllico do Etil1noglicol (Etil•noglicol Monomttll.C•) 
Gt1r SulfiJrico (Vlf it•r EtlllcoJ 
it1r d1 P1tr61«> 30·6tJOC p/Anlli• 01018 lltro 

\.. 
I I I .J 
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~ GRUPO QUIMICA 

E £ter de Prtr6_, 30-llJOC p/AnllM ttt Raid. • Psticidas 
trwr de htr6., ~c p/UVhlPLC 
lt•dehtrd_, ID-1100C,,,,.Anllise 
Etillenzeno pan Anlt• 
!Itilenoglicol p1ra Anlli• 
Etilenoglicol Monotttil«ar ,_. Anllise 
Etilenogliool Monom«ilet11r (2-Metoxi«anolJ pan Anlli• 
Etilglicol (Ver Etilemgliool Monoetil«•I 

F F.nolPA-ACS 
Fenolfralef,.PA-ACS (lndiado<J 
F.,,idM«o de Podssio PA-ACS 
F.,,.,, em P6 fR«iuzido par H2J ,_. Anlli9 
F~de Podssio PA-ACS 
FluorlisoU. (lcidaJ ,_. Anllise (Cl 45350} 
Fluortlscli,. (kit/a} pan Anllise (Cl "5350} 
Fluor«a de Podssio p1111 Anlli• 
Fluoreto t# Podaio ,,.,. Anlli• 
Fluomo "-S6dio PA-ACS 
For,,.ldeido PA-ACS (31"} 
For,,,.ldlido PA-AcS (31"} 
Formal (VtT Fo,,,.•ldMlo} 
Fosfato t# Podssio Bblsico Anidro PA-ACS 
Fosfato de Podssio Monoblsico Anidro PA-ACS 
Fosfato de S6dio Biblslco 7.H20 PA-ACS 
Fosl1ro de S6dlo Biblsico 2.H20 p1ra Anlli• 
Foll1to dll S6dio Biblsk:o 2.H20 p1ra Anllise 
Fosl1to dll S6dio Monoblsico 1.H20 PA-ACS 
Folf1to d• S6dio Trib4slco PA-ACS 
F6Sforo V•tMlho 
Ftallto l.cido de PoWlio (V• Bifr.•to t# Podsslol 
Fuoina BlsiCI pin Micro.cop/a (Cl 42510} 
FuoU. BlsiCI ,,,,. Microscopil (Cl 42510} 
Furfurol para Anlli• 
Furfuml para Anllisa 

G Glicer/111 PA·ACS 
Glicerol (Ver GliCllfina) 
Glicina plfl Anlli# 
Glicina ,,.,, Anllise 
Glicocola (Ver GlicinaJ 
Glico• Anidr1 para Anlliu 
Gluco111to d1 Sddio ,,.,, Anlli1t1 
Gluco11 (V• Glicose Anidfl) 
Glutamato (LI de S6dio Monobllico 1.H20 pM'I Anlli• 

H H•ptaroolibdato d1 Am6nio (V• Molibdlto t# A""'nioJ 
H•ptano ,.,. Anlli• 99% 
Hllptano ,,,,. Anlli1t1 (96-10<1'CJ 
H1Pt•no ,,,,. Anlli• di R•fdUOI dll P.ricidlls 
H11ptano ,,.,. E,,,.aro1COpi11 
H1pt11no P"" UV IHPLC 
H1x11m1t/11not1tr1mi111 ,,.,, Sfntnt 
H1x11nitricob1ft11to d• S6dio PA·ACS 
H1x•nitricoblllt11to di S6dio PA·ACS 
H1x1no par1 Anlli11 99% 
Hexano ,,.,, Anali11 (66-70gr CJ 
H•x1no par1 Anlfi14 d• R11fduo1 d• P•sticid11 
Hexano para Espactroscopia 
H1xano p11ra UV/Hl'LC 
Hidroquinona p11ra Slnt•11 
Hidr6Aido d• Amdnio para Anllis• 

Ill II I Ill I I I I I I I II I II I II I 

05018 
03018 
01208 
01310 
01290 
01405 
01119 

01081 .. 
01065.c 
01068A 
01209.• 
07210.e 
01104.d 
01104.b 
01289.• 
01289.f 
07091.11 
07046 
0'104681 

01138.11 
07213.11 
07214.11 
01560.11 
01560.f 
0705b 
07215.e 
07146.11 

09218.1 
09218.c 
01692.q 
06692 

07035 

01317.c 
01317.d 

01219.11 
01687.c 

OJ«J0.11 

01286 
f)1006 
06006 
02006 
OXJ06 
06221.1 
01363.1 
01363.c 
01285 
01001 
05001 
02007 
0:¥J01 
06222.• 
0102081 

II I I II II II 1111 

ltro 
litro 
ftro 

frro 
'itlo 
litto 
ftro 

D)g 
100g 
~ 
600g 
600g 
250g 
so, 
5«1g 
1000g 
600g 
ftro 
6 littol 

600g 
5«V 
5001 
5001 
1000, 
600g 
600g 
600g 

25g 
100, 
250ml 
litro 

/itro (1260gJ 

100g 
250g 

500g 
500g 

600g 

lltro 
litro 
litro 
/itro 
litro 

~ 
1()()g 

litro 
litro 
litro 
litro 
500g 
5 litros 

II I 

. 
-... ; 

' 
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L q GRUPO ~U(MICA 
E '•' E!..L:...C. E '·' 

PRODvTOS CODIGC ,J .. IC-=.OE 

. H Hidtdxido de Atnanio ,_a Anllile (min. 25SJ 01020 lit!D 
HidTdxido I# Litio 1.H20 ,_,. Anllia 01635.c 100g 
Hidtdxido de Litio 1.H20 p;n Anllia 01635.d 2so, 
HidTdxido de Litio 1.H20 ,_. Anllia 01635.f 10Q0g 
Hidrdxido <H Litio 1.H20 ,_. SI,,,_ 06635.1 .., 
HidTdxido de Podssio PA-ACS (ltntilhas) 1)1031.e 500g 
HidTdxido de Podssio PA-ACS (lttnti ... s) 01031.f 1000g 
Hidt6T.ido de S6dio PA-ACS (ltntillm} O'l(U).1 500g 
Hidt6xido I# S6dio PA-ACS (ltntilt.s) 010~.f 1000g 
Hidroxilamma Cloritftro IV• Cloritnro de Hidroxi•mineJ 

• 

I lodlto t# Por6sio PA..ACS 01223.c """ lodeto t# Eti,_ (V• lodo Er.no) 
lodeto de Mtrairio II (V"""1hoJ PA-ACS 07224.c 100g 
lodeto de M«ila (V• lodo MtnanoJ 
loddo de Potbsio PA-ACS 01048.c 100g 
lod«o t# Podssio PA-ACS Olf>llJ.e 5IJOg 
lodo Er.no,,.,. Sfnte# r,,.,. .,,.~de mi,,.,.isJ 06360.p 100ml (193gJ 
lodo IMdlico (VtJT lodo Reaublim«lo} 
lodo ll«ano pan Sfntoe 06101.p 100ml (226g) 
lodo Mllrano,,.,. Sfnt.se 06101.q 250ml 
lodo Rtl!IMllimM/o PA-ACS 01064.c 100g 
lodo Raadllimado PA-ACS 01064 .. 500g 
11/0butanol ,,.,. AnlDse 01100 litro 
/S'Jbut,ano/ ,_,.. UVIHPLC 03100 litro 
lso-octano ,,.,, AnlliR 01116 litro 
/.,-act.MO p1ra Anllise di R•fdUOI d1 hlticitlas 05116 litro 
llO-oct.MO ,_,. UVIHPLC 03116 litro 
llOpTOfllnol ,_,. Anlli11 01008 lltro 
lmpropt1MI p1n Anllia 0100881 5 litros 
lsopmpanol ,,.ra Anlli• <H ResfdUOI <H Pnticfda1 05008 litro 
l.a,ra,,.no: ,,.,. Espectrol!CO~~ 02008 litro 
lsopmpanol pt1ra UVIHPLC 0~8 litro 

L Lateina (LJ ~ Anllise 01321.b 50g 
Ligrolna (V• £1.• <H htrd#o) 
Li1iM (LJ Clorklrato ,,.,. AnlliH 01323.a 2S, 
Llrargirio (V• (Jx/clo de Chumbo) 

M '*gnlllo em Pd par• Anllise 01211.c 100g 
Maf'*io .,,, Pd ,_,. Anlli11 01211.1. 600g 
Manha (V• Manito/) .. 
Manito/ PA·ACS 01221 .. 600g 
M.cfJrlo ekJ.rilMJo PA·ACS 01033.c 100, 
lhra1rlo Bld#tl/ado PA·ACS 01033.1 !iOOf ~ 
/*Ubl#UH/to d1Sddio PA-ACS 012ZJ.I !iOOf • 
/Mtanol par• Anlll• (Anidro, •d«i,.do ,,.,, Karl Fllh•J 01009 lltro 
M«anol p1r• Anll/11 (Anldro, «l«1Uldo ,,.,. Karl FlllwJ 0100981 6 lltro1 
/Mranol ,,.,. A"'li• d1 Rnfduo1 di P11tlcldn 05009 litro 
/Mranol ,,.,, E,,,.ctroltJOp/• 02009 lltro 
Mmnol fll" UV IHPLC 03009 lltro 
M«ilc.lullOl'll (VtJT Etillnr.JlllCOI Monom«il«lf} 
M.tilclorof6rmio (w 1,1,1 • TriclorottanoJ 
Metiltti1"tona para Anlll• 01082 litro 
Mttilglicol (Ver Etiltnoglicnl Mrmom«il«tr) 
IMtililObutlle»tOfJIJ pa_ra Anlli• 0108J litro 
Mttoxi«•nol·2 (Ver Etillnoglicol Uc '!Omltil•t•r} 
Molibdato di A,,.,nio PA·ACS C7043.d 250g 
Mollbda'? d• A,,.,nlo PA·ACS 01043.• liOOg 
Molibdaro d1 Sddio PA-ACS 01032.d 2!10f 
Mo,libdlto di Sddlo PA·ACS 01032.• 6oo, 

I I I I 111 
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~ GRUPo QUfMICA 

Ml ~twaAtrllM 01094 litro 
Mon6xido de Chumbo (V• 6xd> •ChuntJo /IJ 

N N)l-Dimetilformamida (VfT Dim«ilfor,,.mida-N,N} 
N-Butanol (Ver Butano/.nJ 
N./+opanol (V• i'ropa!IOl-n} 
Nahaleno Puto Subli"*1o 06284.f 1000, 
Nahal!Mo Puto Subli"*1o 06284.e 500g 
Naftaleno, 2 Hidroxi (V• Ber.n.ftol} 
Naftol (V• Beanafro/J 
Negro de Erioaomo T (V• /Imo de EritHromo TJ 
Nfqufi M.dlico em pd ,_.Ania. 01461.c 100g 
Nitnto de MlpWio 6.IQO pare Atrllia 01636.e 500g 
.Vitnro de Nfquel 6.H20 ,_a Atrllifle 01114.• 500r 
Nitnro U. Praa PA-ACS 01'0~ 25g 
Nitnro de Prata PA-ACS 01026.c 100, 
Nirrito de S6dio PA-ACS 01'08.f.I ~ 
Nitrobennno PA-ACS 07231 litro (12«1g} 

0 tJ.Toluidina (Ver Toluidina-oJ 
0-Xi#no (Ver Xit..o-oJ 
Orallflll II (Ver TropHOlina 000 N.2} 
Oxalaro t# Potlssio PA·ACS 07067.e 500g 
6xido t# Chumbo II (Mon6xidoJ ,,.,. Atrlli2 01350.e 5aJg 
6xido de Cotre II (ico} em pd pan Anlliw 01418.d 250g 
dxido de Lantanio (Ill} 99S ,,.,. Anllise 01:KJ1.c 100, 
6xido de Zinco ,,.a Anlli• 01234.• 500g 

p P-DicloroHrlzeno (Vr Didorobenzer,-pJ 
P·Xi/Mo (V• Xi/Mo-p} 
hrdo de Bismarck Y (GJ (Cl 21000} (V1r VISUVinl f*/rEo} 
l'ef)~no 2,2,.f.Trim«il (V• l10-octano} 
Pentano,,.,,, Anlli• 01024 lirro 
Pentano para Anlli• de R.sfduos d1 P.sticidas 05024 litro 
Pentano ,,.,. E,,,.ctroscopia 02024 litro 
hntano para UVIHPLC O:KJ24 litro 
Percloroetileno (V• T1tracloro.ciJ.noJ 
Per,,,.rpnarn de Po•ssio PA·ACS 07037.c "'"' P•,,,.fPMtCI d1 Podllio PA·ACS 07037.e 600g 
Perdxido de Hidroglnio ~ PA·ACS 07036 litro ('422gJ 
Pwsulfato d1 Am6nio Cristaliado PA·ACS 01053.• 600g 
/Wlulfato t# Am6nio Cri•liado PA-ACS 07053.f UJOOg 
Piridina PA·ACS 07062 lltTo 
Plrogalol (V• Acido Piroplir:oJ 
Preto Amido 108 (Cl 20410} 09242.a 25g 
Preto Amido 108 (Cl 20470) 09242.c 100, 
Pr1to Azulado di Naftol t V1r Preto Amido 108) 
Prltv Sudam 8 (Cl 26150) 09674.a 25g 
Pr1to d1 Cromogento (Ver Prero d1 Eriorromo TJ 
Preto di Eriocromo T (lndicador plrltutar nvtai1J (Cl 14645} 07610.a 25g 
Preto d1 Eriocromo T (lndicador p/titular nvtalsJ (Cl 14645) 07610.c 100, 
Propanol-2 (Vlf l1Dprop1nulJ 
Propanol-n para Anll/11 (Anidro) 01087 litro 

----
R Rnorcina para A"'li• 01453.c 100g 

R110rcina par• Anllise 01453.d 250t} 
R110rcinol (Ver Rnorcina) 
R"damin1 11 (Cl 45170} 01244.I 25g 

s Sacaros1 Clist1liuda PA·ACS ii;245.11 ~ _J Sal de Mohr (V., Sulf1to F1rro10 AmonilcalJ 
Sal d1 ·-1och1l1 (Ver T1rr1r1t'o di S6dio 1 Pot,ui?J 
Sal di S1ignm1 (Ver T1rt1r1to di S6dio 1 Potl•io) 

I 
I 
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~, PRODUTOS COOIGO f'-'f'ALAG[•,• 
1U!\ I DA 0£1 

s 

T 

ul 
v 

S.W.io em Pd,_,. Anlliw 
Si/ice Gel Azul (cl lndicador t# Umid«Je) 
Sib Gel Bnncl PA-ACS 
Silia Gfi 8,.na c.alS M SllG Ge Azul como Ind. UmidMltt 
Sulfato Fenom Amoni«al (Vr Suhto F_,,,, II (OllO) e Am6nio) 
Sullato rn CMJmio H20 pan AnllM 
Sullato de Cldmio H20,,.,. Arri& 
Su~ro de Cllcio PA-ACS 
Su/faro de Caba/to II (OllO) 1.H20,,.,.. Amii# 
Sullato de Olbalto II (OllO) 1.H20 pan Anllisla 
Sullato de Cobalto II (MO) 1.H20 ,_. Slntae 
Sullato tie Coln Anidta ,_. Anllisla 
Sullato de Cobrl Anidro,.,. Amlisla 
Su/faro de Coln II (ico) PA-ACS 
Su/fafo de Feno II (OllO) • Am6nio PA-ACS 
Suhto de Feno II (OIO) 1.H20 PA-ACS 
Sullato de Magnisio 1.H20 PA-ACS 
Sullato t#,.,,,.., Anidto PA-ACS 
Su/faro de,,,.,. PA-ACS 
Sulfato de Prata PA-ACS 
Su/faro de S6dio Anidro PA-ACS 
Sullato de S6dio Anidta PA-ACS 
Sulfato • S6dio P/Anllisla de R•fduos de /Wt. (Gnnulado) 
Su/fato de Zinco PA-ACS 
Sulflto de S6dio PA-ACS (AnldroJ 

r ... to de S6dio I Podsrio PA-ACS 
Tnnbo,.to de S6dio (Vw lknto d1 S6dioJ 
Tetnclomo de C.rbono p/Anllisla 
T.rnclor.ro de CNbono p/Anllisla (Adeq,.do p/IM> c/Ditizona 
Terncloreto de Catbono p/Anlli• de R•fduos di hsticidas 
Tetnclor1to d1 Carbono pKfPllCITO«Opia 
T.rradoreto d1 Carbono p/UVIHPLC 
Tetncloro«ileno pMI Anlli# 
Tetnhidrofunno ,,.,., Anlli• 
Tc'tnhidrofunno pMI UV IHPLC 
Timol ,.,a Anlli11 
Tiocian1ro de Am6nio PA·ACS 
TIOSSUlfato d1S6dio PA·ACS 
T10ur1ia ,,.,., Anllisa 
Tiour1ia pan Anlli• 
Tolwno ,,.,.. Anlliu 
Tolwno pan Anlli• d1 R•fduos d1 P•ticidas 
To/ue110 ,,.,. E11»ctro1COpi1 
Tolwno ,_,.. UVIHPLC 
Toluldln1H 
Toluol IV" Tolueno} 
T'r/clortwr.no-1 ,1 ,1 ,,.,. Anlliu 
'frlcloroeti/Mo ~,. Anl/1# 
Tr,.,.nollmln1 ,,.,. Anlll• 
TrWtlllmlna para Sfnt .. 
Trim«// Plntano·2.2,4 (V• l10ctatt0J 
TropMOllna fXIO N. 2 (Ala,..njado Ill (Cl 15510i ,,.,.. Micro1. 
Tropaeol/na 000 N. 2 e'AMnf«/O Ill (Cl 15610} ,.,.. Micros. 
Tungstato de S6dlo pd PA·ACS 
Tungstato d1 S6dio pd PA·ACS 

Uroia PA·ACS 

V••lina Liquid• 
V.11/ina Sdlid1 

I Ill I I I I 

01219.c 
01040.e 
012/D.1 
01120.1 

01701.c 
01101.e 
01250.e 
0128R.c 
01288.d 
06288.e 
01141.d 
01741.• 
07251.e 
01055.e 
Olt5IJ.1 
01099.e 
01060.I 
01049.a 
01049.c 
01010.1 
01010.f 
051)10.I 
01259.e 
01089.I 

01262.1 

01010 
01010 
051)10 
02010 
03010 
01144 
01092 
0..1()92 
01462.c 
07016.e 
07054.1 
01264.c 
01264.d 
01011 
0!011 
02011 
0~11 
06413J 

01098 
01096 
011~5 
06flJ2 

09623.1 
09623.c 
07266.• 
01?66.d 

07267.• 

08414 
08088.1 

I 

~ 

litro (1594g) 
litro 
litro 
litro 
litro 
litro (1620g) 
litro 
litro 
100g 
~ 
~ 
100t/ 
2~ 
litro 
litro 
litro 
litro 
600ml 

litro 
litro (14Ug) 
litro 
lltro 

25' 
100t/ 
100t/ 
25/Jg 

5IJOg l 
litro 
5«)p 
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GRUPO OUIMICA INDUSTRIAL LTDA. 

Sede: Rio de Janeiro: Rua Jacurutf, 826 ·Penha· CEP 21020 ·Tel.: (021) (KS) 
211>·9040 ·Telex: (021) 34091 QGRJ-BR 

Filial: Slo Paulo: Rua Oronsfie:d, 421 - 19 andars/13- CEP 05074-Tel.: (011) 
260-7908 - (011) 832-2047 

Representantes: Rio Grande do Sul: Av. Auxiliadora, 210- Auxiliadora - CEP 90450 - Porto 
Alegre -Tel.: (0512) 433029 • 
Bahia: Jardim Joana d'Arc, Ouadra D nP 16 - Jardim das Quintas· CEP 
40320-Salvador-Tel.: (071) 241-0420 
Maranhlo: Rua 10 casa 51 • Cohatrac II • CEP 65000 - Slo Luis· Tel.: 
(098) 2254507 
Santa Catarina: Rua Herminio Milles, 10 • Bom Abrigo • CEP 811>85 ·Flo· 
rian6polis -Tel.: (0482) 550175 
.Minas Gerais: Av. Afonso Pena, 952 sno1 ·Centro· CEP 30130 ·Belo Ho· 
rizonte -Tel.: (031) 221-8318/337-0769 
Paran6: Rua Republica Argentina, 880 ·Agua Verde· CEP 80310 • Curiti· 
ba ·Tel.: (041) 243-6703 
Rio Grande do Norte: Rua Segundo W1nderlei, 537 • Lagoa Seca · CEP 
59030 • Natal ·Tel.: (084) 222-5088 
Mato GrollO do Sul: Ru1 Eng. Alfrio de Matos, 839 • Jardim Jacy • CEP 
79065 • Campo Grande • Tel.: (067) 388~391 
Pernambuco/Para(ba: Rua Costa Sepulveda, 719 · Cldade Unlversit6ria • 
CEP 50730 ·Recife· Tel.: (081) 271·3988 

I 
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The existing Philippine chemical 
:-i.9.nufacturing industry of the Philippines is basically 
import-substituting. It is heavy on the manufacture 0f 
cons1.:mer or do\lnstream products and rath~r light in the 
basics and intermediates. There are several reasons for 
this orientation, foremeost of which is the absence of 
an adi'"!quate domestic market base to ensure the viability 
of economic-size plants for the manufacture of basic and 
intermediate chemicals. 

Inasmuch as the economic size units for the 
c0nsumer/downstream products are much smaller, there is 
a proliferation of enterprise in plastics fabrication. 
rubbe~ pro~essing, 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 
:1;)~·;-l.:ibor intensiveness of chemical manufacturing (which 
n0gat~s ~he labor advantage of the country) and the 
c~pital int~nsiveness of chemical plants, the industry 
L.:1ds di·ffi<::::.1lty in veering towards an exporr, 
N. ~.::n"t.:-t~- :'..o~. a::: w~ 11 .:i.s competing with impo:-t 

In 1~84-19e6. the chereical indus~ry 
:···:.·.1·;!: •.. :~.r:d .:in .';i'l•!rot!.f.! of f'l.7 billion CIJS$85,000) ::;:•.::r 
::· ·-:· ::: v·~;,,, .. ·-..~(~.:.:-~:it, C•)n::;t:.tnt priceE., Thi:c:.; repr•~s~;·,t,:-:; 
·.: .. ;~ ?.r.':: . .:.f. t,.:•~ .. :.:}. v.:tlu.:: .:1dded in m~nufact•Jring. Tb-:: 
··:.::::};.~.! ~::d.:.'; t!'Y u:: t.h.:- thi::i:I l.7;1rg,:_;st, :=;1.::r·tor in 
: .. ·: ... ;~-:-~.::<:•~. f;:.:ra-:.~<:'.;:';..-!<:l unly by fi:·od rr1ar1ufa.:·t::ri::g 
;.;;_;-.; ··:::':·~h1:t.:·d :-, litt.:~ •)'l>::r 40% -?\(1d, el~ctri·::;:.l 

· ·:::: ... :·.: .:::1. -::..1~,· . . =:h.:.r~ •.if tot~~l v::sl1.1-'.: ~dd.::.:I :..11 

'I I • ';;.· 
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BASIC CHEMICALS 

The basic chemicals industry may be divided into 
the manufacture of the following: 

1. Inorganic 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, 
zinc oxide, polyphosphates, etc. There are approximately 
20 firms under this category. 

There are around seven (7) firms engaged in 
the manufacture of chlor-alkali products 5 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, 
sulfate are produced by fertilizer plants. 

ammonium 

Fermentation products in the country 
ethyl alcohol, monosodium glutamate and acetic 
Ethyl alcohol or ethanol production is most 
integrated with sugar milling operations. 

include 
acid. 
often 

There a~e 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 monosod1~~ glutamate 
has a capacity of 16,000 MTPV. 

Acetic acid (vinegar) is produced!' ~,,,. countr-y 
or. a cottage industry level out of s1Jg'3' '·•'·'· 1111r•:-. 
cocorout water, nipa sap or pineapple "''astc>s. Tr,,. ·;1;r• c;f 
t f-1e 1 ndus try, however, COU l d not be dP I pr rr.: r ,,.,, •,I roe r-
SuC h ope,.ati".>ns are rarely reg1sterH1 ,.,,, •. ~, .. ,. 
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government agency. 

Industrial carbons produced in the country are 
activated carbon, acetylene black and carbon black. 

There are five (5) activated carbon 
manufacturers in the country with a total capacity of 
around 25,000 MTPY, directing around 95 7. of their 
products to the export market. Coconut shell charcoal 
is the raw material in the m~nufacture of activated 
carbon. 

Only on~ (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-chemicals 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 
of methyl ester, refined as well as crude glycerine, 
fatty alcohols, fractionated methyl ester~ and fatty 
alcohols, and alkanolamides from coconut oil. Other 
products soon to be produced are monoalkyl phosphate, 
fatty alcohol sulfates 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 ~nd lubricants for 
plastic fabrication, softeners for synthetic leather, 
base for ointmeDts, metal rolling agents, etc. 

Total capacities are as foflows: 

Methyl Esters 53,000 MTPY 

Glycerine 14,500 MTPY 

Fatty Alcohols 82,~00 l'ITP'I 

Et. t-,,ano I rl"' l de•_, 8, 400 MTP·t 

F" r ~c. t .~on,; tr·r1 11£ trr. 2,0!lm 11Tf"·t 

II I I 
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Local firms produce the following industrial 
and medical gases: 

1) Q;-!','gen 
2) Nitrogen 
3) Argon 
4) Acetylene 

At present, some parties would like to expand 
the nitrogen gas production capacit)· to meet the 
increasing needs of the local e!ectronics 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 "anila 9 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 Iligan City. 

The coco-chemical plants are located in Quezon. 
Metro Manila, Misamis Oriental and Batangas. 

Technical Aspects 

Mar.y of the basic industrial chemical plants 
were established in the 1950·s and 1960·s. However, the 
carbon black and activated carbon projects were 
implemented in the 1970·s and 1980·s. Cocochemical 
plants, except for the NIDC project were erected in the 
1 ate 1970 · :. un t 11 the 1980 · s • • 

Raw materials for the inorganic chemicals are 
mostly imported. Carbon black is aJsP manufactured out 
of imported petroleum. Coco-chemicals, ec~ivated carbon 
and fermentation products are deri~eo from indigenous 
raw materials, coconut oil, ccconut shell charcoal, 
sugar juice/molasses and pineapple wastes. 
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Marlcets 

The inorganic chemical- and 
sold mainly to local industries, 
products partly to exports, while the 
and cocochemicals mostly to exports. 

carbon black are 
the fermentation 
activated carbon 

At present, the country earns around USS 20.0 
million out of our exports of cocochemicals, another USS 
20.0 million from activated carbon, USS 5.0 million from 
alcohol. and USS 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-chemic~ls 

4. Coco-chemicals 

5. Ethanol 

6. Caustic Soda 

7. Acetylene Black 

8. Di-oc tyl Phthalate 

!1. Sodiu1t1 Sulfate 

10. Soda Ash 

As such, firms proposing to engage in the 
manufacture of these product~ ma~ avail themselves of 
fiscal and non-fiscal i~cent1ves under the Omn1bus 
Investments Code through the 9oJrd of Jn~~stments. T~ese 
incentives include: 

! . T.a..: ~:.rod du•.·1 1•1··•· 'I 
.I: 

'!'t:l•.J ! ~rrrr:•rt f._ • 

'T ,, ' c r pr! 1 '· r:11 ·, I or d I I ;- ff1. I I·.' I ( ,:, '- f I I,. ' ''.! 
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3. Income taY. holiday: 6 years for new 
pioneer lnterprises and 4 years for non-pioneers. 

4. TaY. credit for taY.es and duties paid on 

raw materials/supplies used on an exported product. 

5. Employment of foreign nationals. 

6. Access to bonded trading/manufacturing 
warehouse facilities. 

Problems of the Industry 

The power intensive basic icdustrial chemical 
manufacturers like carbon b•ack 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 yield 
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 imJlorted org•nic solvents which is the 
complaint of chemical m•nuf•cturers who use these as raw 
materials. While the ta>< law says thAt only solvents 
produced out 01' the fractionation of petroleum oil is 
subject to a specific tax, the BIR imposes the taY. on 
a 1 I solvents. 

Out loo" 

Among the subsectors of the industry, co~o

,_,.,€:·tro1c~ls t·.a.,.e the greatest potential h1:c>re and 1r. 

f 'J •• r: lg r. """,.. l I? ts . 

• 
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With the manufacture of coco-chemicals, we arE 
getting m,1re out of the coconut by exporting the higher 
value products tha~ our traditional exports, coconut oi! 
and copra. 

Coco-chemical manufacturers plan to go farther 
downstream. At present, our.~oco-chemicals are exported 
to Japan and other countries for processing into 
intermediates. We, in turn, import these intermediates 
for the manufacture of soap, detergents, shampoos, 
cos•etics, pharmaceutical products, etc. Our 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 whi.ch 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 
rep&acement of tetraethyl lead in gasoline with 
anhydrous alcohol, shal 1 create a demand for· ethanol. 
The ethanol requirement of the program is expected to 
reach 140 million liters per year. 



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 Fruits 

4. Processed Shrimps and Prawns 

5. Canned Fish 

6. Dehydrated Fruits 

7. Ethnic Food Products 

It is estimated that the large processors of 
meat produce around 54,000 MT annually. Outside of this, 
there are a number of the cottage-size processors with 
an aggregate capacity of 300 MTPY. 

The siK (6) SOI-registered seaweed 
processors/eY-porter~ have a combined capaclty of 8,630 
MTPV. These a~e the firms who have the facilities to 
produce eKport quality seaweeds •. Five of these 
manufacture the powdered form while the on• other 
produces the dried seaweed. 

Processed fruits include purees, pastes, 
concentrates and juices. Total industry capacity is 
appro~imately 32,000 MTPY co~ering five (5) firms in 
fu1t puree processing, 2 in tomato paste, and 1 in 
p1~~dppl~ con~~ntr~t~s. 

Tt ... e e.r'.1St1nq r,rocessed shriir.ps 
ind•.Jc:.try ic;. c·~t1matrd t.r; ~'"''-'l'.; capac1t1 of 

and pra1rms 
74 , 000 MTP t. 

.. 

• 

• 
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estimated capacity of 38,000 MTPY. 

Anne.-c. M 
(lo) 

Dehydrated fruits include banana chips. dried 
P'1angoes, papayas and pineapples. The subsector is 
composed of small or cottage-type operations requiring 
minimum equipment outlays, thus their aggregate capacity 
is difficult to determine. 

Ethnic food products •ay sound foreign to you 
but this group si•ply include bagoong, patis, various 
sauces like that for lechon, kare-kare, etc. Again, the 
group is co•posed of small units, which we have no means 
of deter•ining capacity or even number of processors. 

Plant Location 

The major meat processors are located in Metro 
Manila, where the bulk of the market is. S•all ones may 
be found in the other urban centers of the country. 

Other food products ~~e processed in 
the material is abundant, such as Cebu and 
seaweeds, Mindanao, Visayas and Northern 
fruits, Visayas and Mindanao fer fish, 
shrimps. 

Technology 

are.rts where 
Bicol for 
Luzon for 

prawns and 

With the industry eyeing foreign markets, more 
modern processing facilities are being installed. The 
most modern, though, are focnd among the large firms 
especially those with licensing agreements with foreign 
companies for the use of their international brand 
names, which ~t 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 
US Fedd and Drug Administration in the past. Now, 
Philippine food processors would not li"e such losses, 
thus they are more conscious of Qualit1. 
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The domestic consumers are still the prime 
ma~ket of food processors. However, more and more are 
aiming for foreign sales. 

Processed meat have been exported to Hongkong, 
Singapore, Indonesia, the US and Bahrain. In 1980-1982, 
exports averaqed around USS3011,e00 per year. This, 
however dropped in the succeding years to barely 
USS40,000 per year. This drop is generally due to the 
high cost of the •ajor inputs, 1Reat, packaging materials 
(tin cans) and supplies. 

The Philippines and Chile are the largest 
producer/exporters of processed seaweeds among the 
developing countries. In 1985• Ne exported 23,750 MT 
valued at USS 20,000. Importers of this are the US, 
Australia, the United Kingdom, Den•ark, Japan Canada and 
Spain, with 30 to 40 percent to Denmark. 

During the past five (5) years, there was no 
growth observed in our exrort of fruit puree. Exports 
remained at a steady average of 1,800 MTPY valued at 
around USSl,800. Exports of pineapple concentrates on 
the other hand, showed an average annual growth of 207. 
such that 24,500 MT or USS14,000 were exported in 1985. 

Pineapple juice contributed to 957. of our export 
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 187. annually. Japan absorbs 727. of our 
exports, the US 22 7. and Guam, Honkong, Canada and 
Saudi Arabia the remaining 67.. 

E~ports of canned tuna grew at the r~te of ie % 
yearly during the past 5 years and 1s e~pected t0 

continue at this rate. US has been the bigge~t 1mDor~~r 
l'iith 1.6 nHllior. cases purchased from Pt-.iJipp11·.e c.;r,r-,er-:. 
in iq95 while Canada, Netherlands and Swit1erl~nd d 

tot~! of 75~,000 cases. 

• 

• 
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In 19~5. the country exporte around 10,000 MT of 
dehydrated fruits valued at uss12,000. with the us as 
the major importer. Japan·s rate of importation 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 Bisulfide 
Citric Acid 

4. Candy/Confectionary 

Gum Arabic 
Synthetic Flavors 
Flavoring Extracts 
Citric Acid 
Maleic Acid 

S. Canning/bottling 

Sodium Benzoate 
Food coloring 
Acetic Ac id 
C j t ,. i c Ac i d 

6. Carag~enan/seaweeds 

Pota~~ium hyd~o~ldQ 

fi•j' . .,;O:.SllllT• tt·,!·Y' !d~> 

r: a ! ·: l u ,., C h ! o • • r11. • 



Caustic soda 
Bleaching clay 

8. Flour 1ni 11 ing 
Benzel peroxide 
Vitamins 

Governeent Programs 

Research and development as well as quality 
control services are available for th~ 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 _t~e Industry 

The canners of meat and fish operate below their 
rated capacities mainly due to the high cost of major 
inputs like meat or fi~h, tin cans and supplie~. 

To lower the costs of fresh meat, the industry 
believe~ that it might be necessary to extend financial 
assistance at low interest rates to livestock raisers 
and to set lower tariff rate~ for feeds. 

Tin cans may be available at lower prices if 
only tne eY.isting facilities for tin can fabrication are 
upgraded and the tariff on tin plates are adjusted 
dr...ivir.wards. 

Be~ides sharing the tin can problem, fru1t. 
p~~ces~ors are often faced with sho.-tage of r0~ 

,.,,;,•.i::.-1~ls. It might be ner:essar1 for fruit pror•:.;.sors tr:-

. ' . I 
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organized farm producers to be assured of a steady 
su~ply of materials. This will, however, require 
f ir-1anc ing. 

~ruit puree processors also bear the burden of 
the high cost of im~orted asceptic bags. 

Capacity underutilization due to raw material 
under supply and quality is a problem of shrimp and 
prawn processors. Backward integ~ation might also be 
necessary for a steady supply of good quality materials. 

Manufacturers of dried fruits require sugar. 
Although we are a sugor producing country, processors 
complain that sugar pric~~ here are more expensive that 
world market prices. 

Outlook 

Food processors are optimistic that 
garner a sizeable sum in exports with an 
effort to promote our products abroad. 

they can 
increased 

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 'l. annually. Prawns and shrimp exports shall 
maintain the 18 'l. annual growth rate. Based on past 
performance, exports of fruit puree shall incrpase by 30 
'l. annually, pineapple concentrates at the rat. of 20 'l., 
and pineapple juice 39'l. .• pa 




