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Summary

This report summarizes the wark perfamed by the expert
aring the second part of his mission to the Thai Packaging
Centre (TPC) for the period of Felxuary 1992.

The main purpose of this mission was to strengthen the
knowledge and wunderstanding of TPC’s Technical Persomnel on
Structure - Property - Application relationships of polymers in
general and plastic films amd laminates in particular amd to
train this persomnel in research methods and in laboratory
testing and interpretation of results.

Twelve lecture hours an the subjects of Structure - Property
- Application of Poiymeric Packaging  Materials ard
Mamifacturing of Packages were presented to all TPC’s technical
persamel. The MOON instrument for measuring axygen permeability
of plastic films and packages was kxrought into operation and the
interpretation of results was explained.

In addition, advice and assistance wes given to this group
in conducting tests for industrial firms in campliance with their
request.

Two research projects were designed to be carried out by TPC
persamnel after the expert has left and the auwunor agreed to
review and assist in analyzing the results after the campletion
of the experimental work.




1. Introduction
1.1 General

This report summarizes the work perfarmed by the expert
aring the second part of the split mission to the Thai
Packaging Centre (TFC) in Felruary 1992.

Although some parts in this report were given in the Final
Repart of the first split mission (July - August, 1991), the
author has decided that for the sake of clarity and integrity
of the presemt report these parts should be given again
(primarily the parts of the Introduction) with some slight

1.2 Job description

Upon arrival at the duty post, it was realized that the
technical persamnel at TPC do not have a sound ‘background in the
area of polymers and plastic packaging. As a result and after
discussions and consultation with the director of TPC, Dr.
Amormrat Swatditat, the job description was altered somewhat
(Compared to the original) to ocover primarily the following
subjects :

1. lecturing on Structure - Property - Applicaticn
relationship of polymeric packaging materials.
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2. Mdvising and training the technical personnel in
testing of plastic films and laminates and especially in the
interpretation of vesults.

3. Assisting in industrial problems solving.
4. Visiting industrial firms.

5. Training the technical persomnel in research methods
reqaixadinmmdnoseamfilmorlaminateﬁm
which a pouch to package a damestic ar export product would be
prepared.

6. Submitting a one day seminar to industry, including a
plenary session of guestions and answers on "New Develcpments
in Plastic Packaging.”

7. In addition, as the author of this report is considered
to be also an expert in "Protective Packaging® (campression,
shock, vilration) he was asked and complied with the request to
advise and assist in tests in these areas being carried out for
industrial firms. The author was also asked to assist in the
area of one of his expertise: "Cushioning Properties of Plastic
Foams . "




1.3 Background

The Thai Packaging Centre (TPC) is part of the Thailand
Institute of Sciemtific and Technological Research (TISTR)
established, in the present farm, in 1979. It is run under the
Ministry of Science, Technology and Energy. TISIR is the only
one of its kind in Thailand and comtains Research Centres in
almost all areas of Science, Engineering and Technology. TFC,
established in 1984, is also the only Packaging Centre in the
country. It ocontains three major fields of activities in
alphabetic arder :

a) Pramotior, and Training
b) Research and Development
c) Testing and Consultancy

Each of the three activity groups has a group leader. The
counterpart of the author of this report was the leader of the
Testing Group Mr. Sakkhee Sansupa. The Testing Lab is involved
in differnt kinds of testing activities. It contains most of
the equipment required to evaluate the properties and
performance - of packages and packaging materials. The list of
available equipment was given in Appendix A of the first report.
The equipment is of wvery good quality.Nevertheless, same
instruments of wvery great importance for analysis and testing
are missing ard they will be mentioned in the recammendations.
The technical persommel in the Testing Group is relatively
young; although wvery capable and eager to learn, their
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experience in "Packaging® in general and in "Plastic
Packaging® in particular is limited. Although the majority of
this group are engineers, none of them had formal, in depth,
courses. in "Pclymer Engineering and Science™ at the
University level. Some of them were however exposed to short
ocourses, seminars and/or training sessions. This was the
reason behind the decision to initiate a series of lectures on
structure - property - applications relationship of polymeric
packaging materials.

The Thai plastic industry is developing and expanding very

rapidly. A list of major mamufactures of polymers, including
quantities, is attached as Annex 1 to this report.
From this 1list it is evident that only the cammodity polymers
are currently mamfachmed in Thailand. The advanced polymers
like the different nylons, polyethylene terephthalate (PET),
crystaliized PET (CPET), ethylene - vinyl alcohol copolymers
(EVOH) and others are not mamufactired in Thailand and the use
of same of them (PET) is limited. However, with the amrrent
rate of epansion of the Thai polymer industry accampanied by
new converting techniques and equipnent, there is no question
in the author’s mind that this situation will change and in the
future, advanced plastic materials, laminates and package will
be available also in Thailand.

Upon arrival at the duty post, it was realized and
conceived by the author that although the technical personnel
at the Center is familiar, to a certain extent, with the Thai
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plastic and food industry, strengthening of the ties between
the Centre and major food and packages mamufacturers would be
beneficial to both parties. As a result, he has recammended to
arrange visits to industrial firms and received a very
favourable response from the TPC management. The list of
visited companies and names of contact persons are given in

Annex 2.

To strengthen the ties between TPC and industry, the
expert has also offered to present a seminar to industry on the
subject : "New Trends in Plastic Packaging for Food"” and again
received a very favoaurable response fram TPC management.

To summarize, it is believed that the Thai Packaging
Centre has the potential, in manpower and equipment, to became
an excellent facility for helping the local industry in
testing of raw materials and finished packages, for doing
research and development work in packaging, for involvement in
troubleshooting problems in industry and far assisting in
preparation of specifications and standards.

2. Work performed
2.1 Lectures
During the first part of the mission lectures were given on

different properties of polymeric films. In the present mission
6 lectwres, two hours each, were given on:
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- Structure, properties and applications of candensation
polymers.

- Molecular structire of polymers, including molecular
weight averages and molecular weight distribution and
methods faor their determination.

- The relationship between structire and properties of
polymers.

- Processing of polymers and package manufacturing.

2.2 Methods of testing plastic films and laminates.

Although many of the methods were discussed and
demonstrated in the first mission, during the present mission
the MOON instrument for measuring oxygen permeability has
arrived. The author participated in bringing this instrument
into operation, including utilization of the instrument in
messuring oxygen permeability of plastic films, laminates and
containers at different temperatures and relative humidities.
It was also explained to the technical personnel how to
interprete oxygen permeability of a whole package in terms of
the permeability of the material and the permeability constant.

2.3 Advice in testings for industry.
Advice on methods of tests carried out for industry and

interpretation of results was given during the first amd




2.4 Training in research methods.

During the first mission, a research project on the shelf
life of instant noodles packaged in different plastic pouches
was designed. The main purpose of this project was to train the
chosen as this is a typical product manufactured in Thailand
with a potential for export. The project was carried out by the
TPC personnel during the period between the twc missions (Sept.
1991 - Jan. 1922). During the present mission the results were
analyzed. The project was carried out as plamned to the great
satisfaction of the author. However, the duration of the project
was too short and same tests could not be carried out because of
objective reasons. It was therefare decided to consider this
project as a preliminary one and to carry out the project
again on a full scope. It was agreed that upon the campletion of
the research plan, the results would be sent to “he authar and
the latter has agreed to assist in reviewing and analyzing the
results. This research project will take at least six months.

In addition, a research project on the effect of
temperature and relative mmidity on the permeability to oxygen
of hydrophilic plastic films was designed. The testing and
research group at TPC will carry out the research. Again it was
agreed, that upon the completion of the research work, the
results would be sent to the author for review and analysis.
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2.5 Other tasks fram the job description.

Items 4,6 and 7 in the job description (Annex 3) were

carried out during the first mission.

2.6 Miscellaneous.

The author has learned that same trips to industrial firms
were carried out by the Research Group but nave by the Testing
Group. Such visits are highly desirable and recomended as
autlined in the Final Repart of the first mission (July -
Aujust 1991). The author has also learned that the books that
he has recommended to purchase were aordered and same of them
even arrived at TPC. On the other hamd, nore of the recammended
instruments has been ordered as yet.

It is the author's opinion that although the technical
personnel of TPC was trained in differert aspects of “Packaging®,
there 1is at least ane area (which is of a qrowing attention and
concern all over the world) "Envirormental Aspect of Packaging
in which this persomnel has no backgromd and knowledge
whatsoever. Thus the wvery important aspects of "Recycling®,
"packaging of Dangerous Goods" and others are campletely unknown
to this persomnel. It is the author’s opinion that training the
people in these areas is imperative and an additional UNIDO
project should be sponsared to cover these topics. In
preliminary discussions that the expert had held with the UNIDO
Country Director, Mr. Nils Ramm Ericson and his assistant, Mr.
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Johan MNelis and with Mr. Bernardo Jamila - Head of Area
Programs in Asia and the 2acific, the question was raised
whether the Thai industry omuld support such a project. It is
the expert’s opinion that the Thai industry would not finance
sch a project in the near fittire. Moreover, even if the Thai
industry would be ready to finance such a project (which as
mentioned earlier is against the author’s belief), TPC would not
be able to carry out such a project as their personnel is not
trained in these areas. Such a project could be carried out
only after an appropriate training program and acquisition of
~quipment. This project should be sponsored, in the author’s
opinion, by UNIDO. Finmally, it is the author’s belief that
because of the camplete lack of knowledge in these areas, TRC
persamnel is not capable to prepare an appropriate proposal
for such a project and they should get assistance fram a
UNIDO consultant in the preparation of the proposal which
will then be sulmitted for sponsoring. If agreed upon, the
present expert agreed to assist in the preparation of the
proposal.

3. Recommendations.

3.1 It is highly recamended that the two designed research
projects outlined in the present and previous reports, namely
on shelf-life of instant noodles and on the effect of temperature
and relative humidity on the permeability to oxigene of hydro-

philic plastic films, are carried out in full.
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3.2 It isreccmetﬂedtofi:ﬂtmamrqriatefmmpndxase
the equimment recommended jin the first report namely : a Gas
Chromatograph ~ with dual  flame jonization and thermal
conductivity detectars, a Melt Flow Indexer and a Sample Cutter.
3.3 Tt is recamended that more visits to industrial firms
(Food and Padcagimcmpanies)areczrriedwtbythepersorml
from the Research and Testing groups.

3.4 It isreoamerﬂedtospmsoranadditimalmIDOpu:ojeCtin
order to train the'HCpersamlintheareaof"Pad:anggarﬂ
the Enviromment® (including wpackaging of Dangerous Goods") .

3.5 It is recaunerﬂedﬂmt'rPCpersamelgetsmmOassistame
in the preparation of the proposal for the project on
"Envirommental Aspects of Packaging”.
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*

Polywers Marufactured in Thailand

Polymer and Manufacturer Quantity (ton/year)

1. POLYETHYLENE 442,000 )
- THAT POLYETHYLENE 152,000
- THAT PETROCHEMICAL INDUSTR\ 150,000
- BANGKOK POLYETHYLENE 140,000

2. POLYPROPYLENE 300,000
- BMC POLYMER 100,000
- THAT PETROCHEMICAL INDUSTRY 160, 000
- THAT POLYPROPYLENE 100,000

3. POLYVINYL CHLORIDE 275,000
- THAT PLASTIC & CHEMICAL 140,000
- VINYTHAI 135,000
(C.P + SOLVAY)

4. POLYSTYRENE 120,500
- PACIFIC PLASTIC 22,500
- ETERNAL RESIN 30,000
- SRTTHEPTHAT PLASCHEM 14,000
- HUNTSMAN 25,000
- THAT PETROCHEMICAL INDUSTRY 29,000

5. ABS 25,200
- THAT PETROCHEMICAL INDUSTRY 18,000
- ETERNAL RESIN 7,200

* Taken from the report of Mayuree Paklamrjeak
"General Packaging Status in Thailand® Jamuary 1991
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Visited campanies and contact persons.

Company ard address

1. South East Paper Industry

17/9 Petkaseam 81

Nongkham, Bangkok
Tel : 4201454,1705
4202883-7

_2. Thai President Foods (0.,LID.

2154/1 TF Bldg.
New Petchburi Rd.
Bangkaok

Tel : 318-0059

3. TAI OFFSET (0, .LID.
1741 Trock Chand Rd.

Bangkok

Tel : 286-2031

4. Best Pack Co.,Ltd.

66 Chittaram Bldg.
Krugthonbari Rd.
Klongsan

Bangkok 10800
Tel : 4370354

Oontact persons

Mr.Viroon Ounhakittinaut

Managing Director
Mr. Samkid Visesmit
Factory Manager

Mr. Boormee Lertviriyavanich

Sales Office Manager

Mr. Krid Siraprapasin

Managing Director

Mr. Suchai Ratanajajarven
Vice President

Mr. Suthee Limatilaut

One of the Owners and Manager

Mr. Prasit Pornpaitoonsakul
Managing Director

Annex 2

Main produtcs

Flexible
films and

Flexible
films and
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

PROJECT IN THAILAND

JOB DESCRIPTION
DP/THA/87/019/11-03/3-13320

Title Expert in film and laminate packages

Duration Three months

Date required March 1991 (subject to confirmation from the field)

Duty station Bangkok (Thailand), with possible travel within the country

Purpose of project The purpose of the project in connection with the expe:t
mission is to strengthen the capability of TPC staff on the
planning and implementation of applied research and
development programmes relevant to the needs of the Thai
exporting community, as well as on interpretation of
related laboratory testing results and subsequent
elaboration of advice to the concermed parties. In
connection with this mission, some prototypes of export
packages for specific target products and markets are
expected to be produced.

Duties The expert will be assigned to TPC where he will work in
consultation with the National P.oject Director and in
close co-operation with the local technical counterparts
designated for the mission. He will be specifically
expected to:

1. Get acquainted with the Thai Packaging Centre (TPC) in
terms of operational structure and installed testing
equipment and human resources for research, development
and quality control on single plastic film, co-extruded
and laminate packages;

2. Co-operate with the National Project Co-ordinator (NPC)
in selection of two to three important export products
commonly packaged in flexible pouches, for packaging
research and development within the frame of the project;

Applications and communications regarding this Job Description should be sent
to:

Project Personnel Recruitment Section, Industrial Operations Division
UNIDO, VIENNA INTERNATIONAL CENTRE, P.O. BOX 300, VIENNA, AUSTRIA




Qualifications

Languages

3.
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Provide information on the main types of flexible
pouches used for the above selected products at the
target importing markets, as well as buying habits and
purchasing power of the envisaged consumers -
information details will be looked for in co-operation
vith the counterparts if not known to the expert with
regard to some of the target markets;

. Search and gather information on locally (either

imported or locally manufactured) single and co-extruded
plastic films and laminates, machinery and techniques
for production of flexible packages of the main types
identified in the target markets; select a laminate
pouch for further exhaustive applied research and
development ;

Elaborate a few alternative models of flexible pouches
for the case selected above and write out complete
specifications and tolerances for them; execute and
train the counterparts on a programme of laboratory
tests on the concerned flexible materials, tentative
prototypes and even packaging contents whenever
appropriate for appraisal and improvement of the models
being studied - using as much as possible of TPC testing
resources and outside complementary testing whenever
required or convenient;

. Analyze the production costs of the technically suitable

alternative models, for final discussion and appraisal
at joint meeting with TPC, exporters, package and
packaging materials manufacturers - together with
related graphic design models if already available from
the packaging graphic designer who wiil also be assigned
to the project;

. Co-operate with the NPC and technical counterparts in

programming of further works with regard t2 the
remaining important export products which were selected
according to section 2.

Packaging technologist with univc.sity degree or
equivalent experience and specialization in plastic film
and laminate flexible packaging mzterials and packages.
Specific experience in research, development and
laboratory quality control, as well as on structural
design and economic appraisal of flexible packages is
particularly required.

English
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Backstopping officer’s comments

This mission benefitted of the fact of being a return mission, therefore
of previous reciprocal knowledge between the expert and the project counterparts.

In addition tc that the experience of the expert in technical assistance
to technological institutions in developing countries led to actual mission
activities above the expectations as per the job description.

As a matter of fact the usefulness of a packaging centre in a country
depends not only on its capabilities in terms of applied research, development
and quality control, but also on effective co-operative links with the national
packaging manufacturer and user industries.

In this connection, the visits of the expert together with the technical
staff of the Thai Packaging Centr: (TPC) to specific industries were very
appropriate, on the one hand by promoting the acquaintance of those industries
with the services of which they can benefit at TPC, on the other hand by bringing
specialists of this jnstitution intc direct contact with important technical
issues, which they can help to solve.

The recommendations oS the expert are pertinent, namely with regard to
specific research projects which are being carried out internally, additional
testing equipment and visits to industrial firms.

Particular attention should be given meanwhile to the recommendations
related to packaging and the environment, including the developaent of TPC new
capabilities related to environment protection in terms of packaging of dangerous
goods and re-cycling of used packages from the municipal garbage.

A follow-up project of technical assistance to the Thai Packaging Centre
on packaging and the environment could be an important contribution towards
reducing environment pollution in Thailand.






