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1,

2.

B 3—2

'ASEAN -~ Jépan Cooperation
on Science and Technology

Project on Characterization
of Polymeric Materials.

Backgrmnd Infomatlon and JUSLlflcatlon for the PIOJECt

Objectn.ve of Project :
The objectlve of the Project is to strergthem the tecl"lnologlcal baSJ.S
for the dmaracterlzatmn of polymeric materlals in ASEAN partlcularly

in Indonesm

Soope of the iject P
The characterlzatlon actlvn.tles in tlus pro;;ect are related to the re-
search program in Indonesia and also other ASEAN countries.

_ The scope. of program is the study on the proo&:s and apphcat1m of
' polymenc mrbranes, polymer de;alved fran la_gm-oellulosm materials,

flbnes and plastics materials : _
The charactenzatlon work cover :

" a. molecular stxucture

- nabtural polymers
- synfhétic polymers
- molecular design

‘b. Super-wolecular structure

= surface structure
- crystal structure
- crystallm:.ty and molecular orientation

c. Physical properties and performance

~ rheology

electric properties
‘thermal properties,
mechanical propex_‘ties
‘durability

I

— 25—



plan of Works for 1987/1989

.

) b *

d,

f.

.Process and characterization of the structure and physical properties

. of membranes.

Characterizaktion of Polyester, Viscose Rayoh, polypropylene fibrés
and textile resin finish ' '

Charackerization of Prehydrollzed Sulphate Pulping of Soft-wood.

Process and characterization of the Sodium Carboxyméthyl Cl_ellulose

d\aracterizatmn of the str\;ic't_:u;_:e and physical prcperties of plastic

materials and polymer cawpounding,

Other act.lv:l.tles fram other ASEAN countries.

In each topics them are several research ac:Lw:Ltles conducted by groups of

scientists of the Indonesia pmjecL team.

5.

Activities fm the oooperatlve project.

A,
bo

Semlmg of Indonesian and other ASEAN scientists to Japan
I\cceptanoe of Japan Sc:.lentlsts in Indonesia

Prov1smn of un1pnents and spampaxts

Orgamzmg ASEAN trammg on characterization og polymerlc materlals

in Indonesia

e. Organizing ASEAN*JEIP&N Seminar on Polymerlc mat,erlals 1n Indonesa.a

Supporting the involvment of other ASFAN. s.mentlst to oonduct research

in the project centre in Indonesia,

— 26 J—
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1)

Molecular oesign by computer

d

Synthesis of pharmacologically active polypeptides

Zi 3)

Synthesis of:various photo-polymers

2

_Syntﬁc;1o of_polycations

- 5)

Synthesis offliquid crystalline polymers

)

SynthcsiS'of-conductiﬁgipoiymers

N

;Syntﬁéé&s of chelated polymers

- 8)

SyntheSis)’construction of polymeric matéhials for non-ilincar optios‘

9)

Surface modlflcatlon by glow discharge plasma

10) 1

Plasma polymerlzatlon

'¥11)f

Crystal structure of cyclodextrin and relaoed compounds

12)

Crystal structure of organic complex

;13)

Crystal structure of_oolid—State“pblymerizable compounds

14)

Stfuoturc and peameability of_membroncs

15)

VOptico}'properties of thin films (Langmiir-Blodget membrane)

16)

Phoiocoh&uctivity of organic compounds

17)

Vibrational spectrum with regard to the crystalline state of POM

18)

Molecular Orieﬁtation)/Crystallinity by solid-state processings

19)

Horphology of aromatlc polyesters’

20) T

Rheology of concentrated solution, polymer melts, suspension syStem

EZI)

Therwal analysis of polymers under high pressure

22)

:Glaos'tfansitiOn//water:absorption of polymeric materials

23)

Thermal cfaﬁilify.of'proteins

-24)

Dielectric properties. of polymeric materials

25)

Piezoelcctric-propcrties'of polymeric materials, including woods

26)

Electronic stfucturc'of conducting polymers

an.

DE§EIOQMEnt:of- "beﬁding" dynamic visco-elastometer

28)

CompoSité”octeriais based on three-dimensional fabrics

29)

Degfadation of polymeric materials by irradiation

30)

Morphology of fracture surface

31)

Eeathering of various polymerlc materials

132

Therfal atability of polymeric materials
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I. Gas'chrbmatograpp

2. Wigh performance 1iquid chromatograph

3. Gel permeation chropatograph

4. Vapour pressure osmometer

5. Light scattering apparatus

6. Tourier-transform IR spectrometer

7. Nuclear mhgnctic:resonance spectrometer (60 MHZ).

8. Blectron spectrometer for chemical analysis

9, Transmisaion electron microscope

10. Scanning electron microscope

11. Four-c¢ircle X-ray diffraction apparatus

12. X—rdy diffraction appafatus

13. Dbifferential scanring calorimeter

14. Thermal analyzer (TG, TMA)

15. ¥low tester

16, Rheo-geniometer

" 17. Dynamic visco-elastometer

18, Instron-type tensile lesater
| . -
19. Creep tester

- e e

20, Test extruder

21. Weathering tester

2. Data processing system

—_ 28 e
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HORK PLAN FOR 1987 /1989-JAPAN
1. RESEARCH Tamcs

P3ET :

P3KT :

I8

IRDCI:

RIDTI:

Indones:a 8 Proposal
Characterlzatlon of U.V. irradiated and heat~treatcd polypropylene

_Japan 3 proposal

» Degradation:of polymeric materials by irradiation {No, 29)
*Dielectric properties of polymeric materials - (No.24)
Piezc—eiectrlc propertics of polymeric materials (No. 25)

lndone31& ) proposal a
Hone

Japane's proposal -

- Synthesis of chelated polyners (No.7)

: Indonesia‘s proposal

- Characterization of membrane

Japan-g proposal
« Structure and permeability of wembranes (Ho 14)
Synthe31s of conducting polymers {No. )

Indone31a 3 proposal
- Characterization of poiymerlc materials in prehydrollzed sulfatc
pulplng of Plnus Merkusri and Eucalyptus Uvophylia’

~Japan's proposal o

- (1as3. transition/water absorptlon of polymeric materials (Ho.22)
+ Crystal structure of cyclodexystrin ' (o 11)
: Crystal structune of organic complexes (Mo, 12)

Indonesia‘s proposal

+ Characterizaion of modified and unmodified polyester

Japan-s proposal

- Surface medification by glow-discharge plasma (No. 9)
- Plasta polymerization (Ho. 16)
- Heathering of various polymeric materials (No. 31)

FQUIPHAT

Indonesia‘s proposal

a) X-ray diffractian apparatus

b) thermal analyger (DTA TG, 'IMA,DSC)
C) FTIR spectronmefer

d} -Ingtron type tesile-tester

Japans proposal

a) Thermal analyzer

b} Fourier transform IR apectyometer
c) FWeathering tester

T
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WORK PLAN FOR 1987/1989

. RDSEARCH FOPICS AND FbAMSﬂlNDONESiA

. Process and characterlzatlon of the structure and phy31cal properties Of memhranes
[P3KT, IT8 " (Dept Chen. /Dep Chew. Eng. )]

. Characterization of polyester. viscose rayon, polypropy]ene f
LIRDTI) '

. Characterization of prehydlolzzed Sulphate Pulplng of soft-and hard wood [IRDC[]
{PSFT IRDCI]

1bres and textile resin finish:

. Process and characterization of the Sodiun Carboxymethyl Cellulose
. Characterization of the str0cture and physical properties of plastic materlals and POlymer
compounding.: [P3KT, 1TB (Dept. Phys )] '

. Other activ1txes from other ASEAN countries

. RESEARCIL TOPICS-JAPAK

a) Structure and permeability of membranes

b} Weathering of various polymeric materials

¢} Glass transition/water absorption of polymeric materials

d) Rheology of concentrated solution, polymer melts, suspension system
e} Moleculer orientation/crystéliiuity hy;SOlid—StatﬂlPFOCESSing .

f) Electronic/optical properties of polymers

. TENTATIVE LIST OF EQUIPMENT :
1) Thermal analyzer (DSC,DTA,TGA, THA)
2) Fourier~transform IR spectrometer
3} Gel permeattion chromatograph

4) X—fay diffraction apparatus

5) Visco-elastometer

6) Test extruder .

7) Heathering tester

8) Scanning electron microscope

%) Nuelear magnetic resonance spectrometer

10)
11)
12)
13)
14)
15)
16)
i7)

Instron tester

Creep tester

Flow. tester

Transmission eleciron microscope

Electran spectromerier for chemical analysis
Vapour pressure osmometer’

Light scattering

Jthers
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THE RECORD OF DISCUSSIONS RETWEEN THE JAPANESE IMPLEMENTATTON
SURVEYTEAMAI‘DTHEAUI'HORITIES CONCERNED OF THE GOVERNMENT
OF THE REPUELYC OF INDONESIA ON THE JAPANESE TECHNICAL.

- COOPERATION FOR THE ASEAN PROJECT GN CHARACTERTZATION OF
POLYMERTC MATERTALS

The Japanese Ileﬂm enitation aLrvey Team (hereinafter referred to
as "the Team") organized by the Japan International Cooperation Agancy
'(hereinafter'referred £o as "JICA") and headed by ‘Seiichi MATSUO,
visited the Republic of Indonesia fram July 13, 1987 to July 20, 1987
for the:‘purpoSe- of working ‘out the defails of 'the technical
cooaefation'brcgramﬁe concarning the ASFAN Projéct on Characterization
of Polymeric Materials (hereinafter referred to as "the Dro1°cL 'Y, as
a par* of the Japan-ASEX Coosaraulon on S”lEﬂCE andg Teﬂhno1oav

ndonesia, the Team exchanged

4 AR RE=LHS Lt

4y
—y

1

During its stay in the kepuhlic o
views and had a series of dGiscussions with the Indonssian authoritiss
concerned in respect of the deszirable measurss to be tsken by both

" Govertments for thm successiul implementation of the. Proge"'~
As a result of the discussions, the Team and the Indonssian
authorities conc_rhed'”agrend to recommend © to their respective

Governments the matters referred to in the Document attached hereto

Bandung, July 18, 1987

deache MTows

Seiichi MATSUO B SUMARYATO KAYATMO

Leader of Japanese - ' Deputy Chairman for
Implementation Survey Team, Engineering Sciences,
Japan International Cooperation Indonesian Institute of
Agency, JAPAN Sciences, INDONESIA



THE ATTACHED DOCUMENT

T. COOPERATION BETWEEN. BOTH. GOVERNMENTS

1. . As a part of the uaoan*AGM Cooperat.lon on Sf‘lence and
Tecnnology, which was initiated at the Ministerial Meeng held in
Tokyo in December 1983, the Government of Japan and the Government of
the. Republlc of Indpnesia as ASEAN fQ:al:pomt will cooperate with
each other in implementing the Project on Cnaracr.erz.za.___on of.
Polymeric - Matervials, for the purpose - of. s..rengtpezmg - the
te'"hnologlcal basis for the CnEL!‘aCm.EIJ.Za\,J,O"l of Dolvm_,rlc materials in
the ASEAN region in general and pchnliiy in the Razmm ic of
Indonesia. It is antlclpatea that the Project  will :stre_n;u__nen and.
accelerate the cooperation in this technological field among ASEAN

countries.

2. The Projsct will be implemented in accordance with the ‘Master

Plan which is given in ANNEX 1.

II. DISPATCH OF JAPANESE EXPERTS

1. In accordance with the laws and regulations in force in Japan, -
the Government of Japan will take necessary measures through JICA to
provide at its own expense services of the Japanase Project Team as
listed in ANNEX IT through the normal procedures under the Tec:l'uucal

Cooperation Scheme of the Government of Japan. .'

2. The Japanese experts referred to in 1 above will be granted in
the Republic of Indonesia privileges, exemptions and benefits no less
favourable than those granted to the experts of third countries or of

international organizations performing similar missions.

*

s o



ITI. PROVISION OF MACHINERY AND BQUIPMENT

1. - In accordance with the laws and regulations in force in'Japan,

the Government of Japan will take necessary measures through JICA to

provide at its own. expense such machinery, . equipment. and other
materials necessary for the implementation of the Project as listed in
ANNEX III; through the normal procedures under the Technical

Cooperation Scheme of the Govermment of Japan.

2. Tne a:tlyles referred to in 1. a:>ove will beccre the property of
the Governm et of tne Renuoll\, of Indonesia unon Demg &lwxed
c.i.f. to I.;dorles:mn athhOrlL.lE:S concerned at. the ports end or |
airports of disembarkation, and will be utilized exclusively for the

L*@l&?.?li‘cad.o:‘x of the Project.

IV. ACCEPTANCE GF INDONESIAN: AND OTHER ASEAN PERSONNEL IN JAPAN

1. © In accordznce with the laws and regulacions in force in "Japan,
the Goverm*&u‘;‘c of Japan will take necessary measures through _LﬁCA_.to
recelve at its own expense the .muonesmn and other ASEAN pe_rsonnel
-connected_ with 'if__:ae Pro;]ect Ain Ja:)an throucrh the normal -procedures

under the Technical Cooperation Scheme of the Government of Japan. .

2. ' The Government of the Republic of Indonesia will take necessary
measures to _énsure that the knowledge. and experience acquired by the.
" personnel in. Japan will be utilized effectively for the implementation
of the Project.

V. RESULTS CRERSHIP AND PUBLICATICNS

~ Results aécmrglated through the project will be jointly owned by
thé'participaLing'organizat_ions (JICA and ASFAN-Cammittee on Science
and Technology ~(COST)~-INDONESIA). When reports or documentations
concerning this Project are cavpiled, it is to pe mentioned that the
‘Project has been inplemented by JICA and ASEAN-COST - INDONESIA as the

>
IM
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- Technical Cooperation Project between the Government of Japan and

ASEAN in Indonesia._

VI. MEASURES TO BEE TAKEN BY THE GOVERNMENT OF THE REPUBLIC OF
TNDONESTA : . S

1 Tn accordance with the laws and regulations in force in the

Republic of Indonnsia, the Republ'ic"'of Indonesia will take nacessary

mzasures to provids at its own expense : o _

(1) Services . of - the *  Indonesian counteérpart’ persomnel - and
ac%mihistrativc-oﬂrsOhnel- ' R o R

(2} Su:x:n y or re::laca =t of nac;mnm-y, ‘equipment, J_nsi:r'm-t.,nt, tools,
spare _parts‘ ‘and any other materials ' necessary . for the
LTplsﬁpmtatan of the Projeé:t other than pr ov" d_d through JICA
under III. above;

{3) Transportation mezns for officials txips and other use of Japeanese
experts within the Republic of Indonesia; o

(4) Facilitiss necessary for the maintenance and protection of the

equipment referred to in III. above;

2. In accoraance mth the laws and ragulatlo—xs in Tcn“c:e in thD
Republic of Indonesia, the Republic of ‘Indonesia w111 take nﬂcessary"
measures to meet _

(1) Fxpenses necessary for the_transportatidn"s-;ithin the Républic of
Indonesia of the equipment referred to in’ III. above as well as
for the installation, operation and nmintenanée thereof;

(2) Customs duties, internal taxes and any other charges, imposed in
the Republic of Indonesia, on the articles referred to in III.
above; _

{3) Operating expenses —necessary fof the inplemgntation of the

Project.

JM.
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VII. ADMINISTRATION OF THE PROJECT

1. The leader_ of the Indonesian Project Team referred to in ANMEX II
will assume the overall responsibilities for the inplementation of the
Project. . :

2. ':The leader of the Japanese Project Team will provide . the
necessary recammsndations and advice on technical and administrative
matters concerning the implementation of the Project to the leader of
the Indonesian Project Team, '

3. ~ The Residsnt Representative of JICA in the Republic of Indonesia

will undertake the role of an adviser and will facilitate the

successiul implementation of the Project.

VIII. REGIGRL C@RACIERISTI@ QF THE PROJECT

+

s a part of the Japan-ESEAN cooperation on Science and
Technology, the Project is to be opened to nationals of all ASEAN
memher commtries through training/ssminars/workshops and. collaborative

research works.

. CLATMS AGATNST JAPANEEEEXPEK[‘S

The Govermment of the Republic of Indonesia will undertake “to
bear claims, if any arises, against the Japanese experts engaged in
the Project resultiflg from, occuring in the course of, or otherwise
comnected ‘with the discharge of their official functions in the
Republic of Indonesié except for those arising from the willful

miscondict or gross negligence of the Japanese experts.

y A



¥« MOTUAL CONSULTATION

There will be muitual consultation between the two Governments on

any major issues arising from, or in connection with this Attached

Document.

XT. TERM OF COOPERATION

The duration of the technical coopsration for the Project under
this Attached Document will be five (5) years. from October 1, 13587 to
September 30, 1992.

AWEK T MASTER PLAN

ANNEX IT PROJECT TFAM AND PARTICIPATING ORGANIZATIONS .
ANNEX I¥I  TENTATIVE LIST OF ZQUIPMENT

B



ANNEX I. MASTER PLAN

1.  Background:information ang justification for the Project
Characterization dzfined as "undersk,and_mg of primary structure
t molecular level, chemical and physical behaviowr in the course of’
proc:eq& ng, the supar-molecular structure andg prop«artlas of produr*ts,
etc."_ Ws the most _rmortant task in material sc:;.encns, viz. Dolyn.*e-lC_
maten& sca.ence, furnisning technological basis for modern
tecnnology In Inconesia, as one of the oil-producing countries, the
chelcr*-[Ent of polymer industry is an important govm-rrental ‘policy
and the enhancemsnt of relating technology is a matter of urgent. The
result of this project is expacted to contribute also to other ASEAN

countries.

2. Objective of Project
The chjective of the Project is to strengthen the technological
basis. for the characterization of polvmeric materials "in ASIAN,

particularly in Indonesia.

3. Scope of work
" (1) Molecular Structure
a) Natural polymers
b) Synthetic polymers
c) Molecular design
(2) Super-imolecular structure
a) Surface structure
b) Crystal structure
c) 'Crystallinity and molecular orientation
(3 Physicél properties/performance
a) Rheology
b) Thermal properties
¢) Electric properties
d) Mechanical properties
e) Durability '

4 M.



RNEX II1. PROﬁ.‘CI’ TEAM AND PARTICTPATING ORGANIZATIONS

The Project will be jointly implemented by the Japanese Project
Tearﬁ and the Indonesian Project Team. _

The teair_t of Japan comprises the Ime_wbars of :; Research Institute
for Polymers and Textiles (RfPT), Agency of Industrial Science and .
Technology  (AIST), Ministry of International Trade and = Industry
(MITI). | | |
The Team of Indonesia is organized by ‘Research and Developrasnt.
Centre for Applied Physics. (P3FT), Indonesian Institute of Sciences
(LTPT), by inviting groups of scientists from instituﬁioﬁs within LIPI..
and outside LIPI, _ _ :

The Tesam is expe':;ted to i_hﬁolve research staff of ;

(1) Reésearch and Development Centre for Applied Physics (P3FT),

Indonesian Institute of Sc:iences_ (LIPI) ' _
(2) Research and Devzlomment Centre for Applied Chemistry (P3KT),
Indonesian Institute of Sciences (LIPI) . | |

(3) Bandung Institute of Technolegy (IT3), Depariment of
Education and Culture | _
Institute for Research and Develomment of « Cellulose
Industries (IRDCI), Department of Industry ‘
(5) Institute for Researcn and Development of Textile Industries

(IRDTI), Department of Industry. , |
Additional grdups from other research . and -development

—
=]
p—

institutions may be considered to join the programme during the
implementation of this Project. '
Each team\ consists of the folldw_ing :
1. The Japanese Project Team

Team leader

Scientists in the fields of

(1) Molecular structure

{2) Super-molecular structure

{3) Physical properties/perforﬁténce _

S
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‘The Indonesian Project Team
Team Leader .
Scientists in the fields of
(1) Mpleculér structure

(2) Super-mblecular structure

(3) Physical properties/performance

— 41—
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ANNEX .III. TENTATIVE LIST OF EQUIPM=NT

For
(1)
(2)
(3)
(4)
(5}

ror
{1)
(2)
(3)
(4)

For
(1)
(2)
(3]

molecular structure characterization
Fou.rier transform IR spectrometer
Gel permeation chromatograph

NMR apparatus

Vapour pressure osmometer

Light scattering apparatus

super-molecular structure characterization
Thermal analyzer (DSC, DTA, TGK, TR)
X-ray diffraction apparatus '

Scanning electron microscope

Electron spectrameter for chemical analysis

Physical properties/parforrance mezssurement
Visco elastamer
Test extrudger

Weathering tester

—42 -
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o MINUTES OF MEETING ON TiE ASEAN PROJECT
ON ‘THE CHARACTERTZATION OF POLYMERIC MATERIALS
N INDONESTA

The  Japanese Irrplementatlon Survey Team and thﬁ.reoresnnt_aulvas
of the Indone51an Institute of Sciences have jointly formulated
“Tent atlve Progra:me of Collaborative Research Topics (Am{ex T}, and
Teatative Implemenﬁation Schedule (Annex II) as ‘znnexed hereto. This
has been formilated in connection with' the Record of D‘:CUQSlﬂnc
51qned between the JaDanﬁsﬂ Inplementation, Survey Team and Indonesian
authorities concerned for thé ASEAN Project on Chzracterization of
Polym°*1c Materlals on the conulblons_bnat necossary Duc:et will be
alloca,ed for the implementation of tno Project by bo;h sides, and the
schedule ;SESUQJEut to cnange within Lnn fremework of the Record of
Discussions when necessity ariées in the course of 1mn1cTnntation of

" the Project.

‘Bandung, July 18, 1987

Apiche M

“Seiichi MATSUO _ ARJUNO BROJONEGORO

Leader_of Japanese Director, .
Inplerentation Survey Team _ : Research and Development
.Jayan International Cooperatlon Centre for Applied
.Ag-ncy, JAPAN : Physics, Indonesian

Institute of Sciences,
IRDONESIA



ANREXR T

PENTATIVE PROGRAMME OF COLLABORATIVE RESEARCH TOPICS

1, Research_tbpics conducted in Indonesia :

"1,

ay Process_‘&nd_ ¢haracterization of the structure and:
physical properties of membranes '

) Characterization - of polyester, viscosé rayon,
polypropylene fibres and textile resin finish

¢) Characterization of prehydrolized sulfate pulping of

soft and hard woods

¢) Process and characterization of  the sodium
carboxymethyl cellulose

e) Chaiac%e}ization of the structure and physical
cropersiss | of  plastic  materials and polfmef
compounding

£} and others.

Research topics conducted in Japan :

a) Structure and permeability of membranes

b) Weatherin§ of various polymeric materials

¢) Glass transition/water absorption of polymeric
materials '

d) Rheology of concentrated solution, polymer melts,
suspension system '

e} Moleculer orientation/crystallinity by  solid-state
processing

f) Electronic/optical properties of polymers

g) and others.

M.
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1, PROSECD PLTLE 1 -

Study on_thd.PFoeesS and Application of Polymeric'Membfane'

2, ORTECIIVES 1

8. To obbtain capability in the knowledge and skill in the
'prepuxahion, producbion and characterization of poly -
Cmerdle membranes,

b. To apply membranes Lhrough ultrufilbration and reverse

osmosis for the treatment of fruit Julces, molasses.
and other rood 1ndustr1a1 liquid effiuent.

s

3. BACKGHOUND INFORMATION AND JUSTIFIGATIOH OF THE THATEGIC IH~
PORTANCE OF THE PROJLCT 1 '

Hembrdnn separabion technology has made rapid advances in
rocent yeurs and the big advantapge is Lhe low ouerpy requircd
to 5Qpa1¢Lu dissolved materialso The performance o[_membrine
durdng separation applicubion depends_on Ehe clese control of
the éhemical_procéss and fabrioation'ﬁechniques during  the
mewbrane manufacturing. The system in upplyinn' the - membranc
should be designed as such so that fthe desired separabion
efficiency and capacity could bé achieved over a prolonged pe~
riod, In Ilndonesia the dewand for applying membrane technolo-
gy ‘1s increasing, i.e. using ultrafiltration and reversc os. -
mosié, for example for the protéin recovery from food indus -
trial wasté, fruit julce concentrabion, waste water Lreatment,
treatment of molasses. Some éxpefiences has beegn 'obtained‘
through some parbticipation in the ASEAN Food Waste Project.

N, SCOPE AHD ANALYS1S UF RESEARCH PROLBLEMS

The research problemq include prepdxation of -~ Ur dnd
RO wembrunes, such as the polyamide and polysulfone . mein-
branes, Various fuctors have bto be cbnsidnreq’during the: mem-
brane preparabion such as the polymef Structurb ( molecular
vedght and molecular weight distribution )}, the SOlvonb du -
ring the doping process, concentrabion of polymor solution '
doping time and Lemperabure, Churuqhdrizatidn polymers. Cor btho
membrnes plcpdled as well as the membrane pdrfdrmunau ddring_
appllgaLlon has to be Londucted so that the coreldtlon of Lho
various {actors, l.o., polymer shrucLuro, mumbrunu BLlugLur '
dUILHU:dppltcdtlon can anplyzoed, : .

In applying the membrance, raview of tho 0x1dL1nV mpmbr¢n0

Lochnoloey applied in fndustries in Tndonesio smd Jdopion will

— 60—



be conducted to obtain information on the pfoblems and recent

advances in the membrane technology applicuation,

5. SCHEDULE OF ACLIVIITNS

T |
J To—Lyeary ] q%F [ ond 1 ard wth | gtn
“Activities :

{5ty Literature
:searqh. _

5.2, Industrial

vistits.

5.3. lembrane
preparation,

5.\, Polymer cha-

- raclerization,

5¢5. HMembrane

‘performance ' N
studies.
5.6. Applicition

of membrane

in pilot

blant.
5.7+ Report

writing.
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Charactorization of the Structure and Phyuionl Proparties of Hembranes

apnid Synthutiu Iblymeva.

2, OBJECTIVES

Sl

a.
B,

G
d,

To study the ynrtuua prooaﬂaaﬁ of membrane preparations,

To ntudy the ralationahip of atruotupe and permaability of mcmbranea

and 1ta npplioution in anparutinn procasses involving liquid and gu-aous
phapas, '

To study the utructura of aynthetin polymers by various ‘tachniques.

To atudy the rulaLionahip botwaen struature and the verious physiosl pro=-
pertias of palymers.

To atudy the influenos of vurioun traatmentn and of the anvironmant on the

stiructure of polynsrs,

BACKGROUND INFORMA?ION RND JUSTIFICATION OF THE bTRAﬁ%&IC QHPDRTANCE OF THE
PROJLCT

Lo

b.

Brelgronnd Information

Regaurch aotivitiaa that h&ﬂ been dons :.
Hawbruanes =~ Freparation of flat membranes for ultrafiltrution and reverse
osmosis from Nylon-6 and polysulphone. '
- Characterization of its flux anit rejoction coefficient or mole-
oular cut-off.
- The use of membranes in separation prccessea and. protein enrich-
ment. '
Synthetic Polymeza « Characterization of synthetic polymers like Pb, PP, PVG
by IR, Tm, Eolubility in ssveral solvents.
- Correlntion %otwann the degree of oryatallinity and tensile
atrongth. The degree of cryntullinitg hap been detormined by
XD, DSC wnd IR,

= The influence of the anvi;oumant on suwe polynierys

Justification of The Stratogic Importanoo of The Prqjﬂpt
Frum the scientific point of view the importunca of the projact is to acquire

the ability to charactorizo polymers in genurul_and to propurd menmbrancs and

ita methodn of cheracterivation,

_.ﬁz_k



~ly, SCOPE ANU ANALYSIS OF RESEARCH PROBLEMB
8, Mumbraneu t
- P?ﬁpurution of varjous membronsa using oaaily avnilablc polymora,

- Churuuturization of the membranes suoch as !1ux, molaaular out=o ff,

pore aize distribution apd SN,
~ Utilization of the prcpared membranes for water purificatien snd

ennichmant-
b. Synthetic Polymers !
« Identifioation of tha phyaical properties of po]ymeru, Buch as
denuity, aolubility, tennile strength.
- Chnracterization of structurs such as crystsllinity and the degres
of orlentation by several tachniques.

-~ Degradation of polymers physiocal and‘ohemicul WEsN s .

5, SCHEDULE OF ACTIVITIES

sassnossARE OV O IE



o TITLE OF PROJECT

Characterizatlon of Hembranes

2. OBJECTIVES

(v

To develope "tailor made' membranes for industrial se-
paration and blotechnology. applications ....... . '

BAGKGROUND  INFORMATION  AND  JUSTIFLCATLON OF THE  STRATEGLC
IHPORTANCE OF THE PROJECT

lonic—charges .and water contoent are Lwo very {mportant
characturistics ef membrame to .he wsed im {ndustriall deparation
processes and biotechngLoqu;xapplicnbion“.....}.J.}.. .............

P I I I R R SR S [

SCOPE AND ANALYSIS OF RESEARCH PROBLEMS

The a0 B8 vl Waie. n nydrogef membrane is an important Factor
|n|1uuncing Lhu transporL characteristics through the mcmbrang
ko -relation bo -bhe degree of crosslinking of the polymer and the so-

lute hydration in membrane phase.

SCHEDULE OF ACTIVITIES

L.wembrane preparation
Z.membrane charaoberization by DSG,MNHMR -analysis and membrane poten-

.tial measurement

3.menbrane performance :Ultrafiltration;Reverse Osmosis,Pervapo-

ration,gas permeation.

— B4 —



- PROJECT TITLE

.characterization of Polyester, Viscose Rayon, Polyphopylene

“and Textile Ragin Finish

OBJECTIVES

L a. Carrying out reSearch cooperation for atudying the

chararterizaLion ‘and evaluation of the fibre polymaric materiala

and others.

b. Wk;gain the ability in improving the quality of the textile

_products

o C. Findihg_out_the changes in the polymer charécterigtic_after

the' syn;hesis and modification process of the polymeric
~material {physical pfopertie%,perfdrmahces,lmoleCular.and

supermolecular structures )

3. BACKGROUND INFORMATION AND THE STRATEGIC IMPORTANCE OF THE

PROJECT

- The IRbTI_in cooperating with the Centre Application of

Isotopes and Radiatlions( PAIR ), National Atomic Eneryy Agency

(BATAN), have been dolng some research on modification of

textile fibresg by means of radiation lnduced graft

polymerization. The research was merely focused on the

~ 65



modification of the polypropylene and polyester fibre fox
their hyarophylization. This method was also applled to the
celluloée fibfé~to gain some properties in crease - resistant
and dimensional stahility to gubstitute the conventional
process with regin finish. i

TRDTi was also been eXpéri¢ehting the synthese of the
resins to be used'as'biﬁder.in pigment printing and fesin
finishing on'varioﬁs.fibres by means of emulsion
polymerization. _
Some modifications have also= been done on 'cdtton and its
" blend with pblyester fibﬁe to'iﬁprove their crease
resistdnt;.dimenSional stabiiity and dyeability to cationic
dfas by means of etherification process. Chemical modification
of the polypropylene and polyester fibre was also carried out
in the radical COQClyherization using chemical initiation and
cataltylbic modification.
In the case of polymer characterization in order to explain
the "what aﬁd why” of the changing ih'the @;dperties afﬁer'the
synthesis and modificationsg, the IRDTI'hés only been able to
experience in tﬁe physical properties and performances but
not in the case of the molecular structure analysis. |
For the coming regearch cooperation., the sclentists from' the
IRDTI Qould liké to géin gome experlences in the moiecuiar
structure ( using the GPC, IR and NMR } , superméiecular
struckure ( using Lhe SEM, X-ray Diffraétidn, DSC, TGA ) and
also some physical properties {( dynamic viscoelastometer, test

extruder, etc }.
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4. SCOPE. AND ANALYSIS OF RESEARCH PROBLEMS
~a. Preliminary study_on the manufssturs and the use of
polyester, viscose rayon, polyprspylene, and textile resin
finishes in Indonesia and Japau.
b, Fundamental study on the chanqes of polymer vhalactexistinq
of varlous kind polyester.chipa, fibre and yarns upon heat:
tréatments { heat settinq,'thermofixatian,-texturiﬁing,
~curing, procesass, etc.)'and phybidal modification
1) Rheology | |

2) Electric_prsperties

3) Thermal éropeities

4f ﬁegrée of Polymerization

'5) Molecular weight |

6) Hydrophilicity

7) Crystallinity

Therapparatﬁs used are as foilows
'1}‘£IOw tester, Extrusion, Dynamic Viscdelastbmeter
- 2) Dielect?ic measurement appajétus:

3) DSC, X-ray, TGA, SEM, GPC, IR

4) Test extruder.

c. Fundamental study cn the Changes of the fibre characteristics
of,modified viscose réyon‘(resin finish,‘etherificatioht
estﬁerification Yo
The characterization will inCluée
1} Thermal properties

2} Crystallinity



3) Degree of Polymerization

4 Molecnlqr waight

The'apparatds usad are_'{

DSC, K-ray, TGA, SEM, GPC, IR ..

d. Fundamental study on  the CharacteriZatidﬁ7of nodified

 polypropylene

The'chdractarization will include
1) #ydrophillelty

2} Crystallinity

3} Stereo regularity

4) Degree of ?olymerization

5} Molecular Weight

6):Thermal properties

The apparatus used are
1} X-Ray, IR, NMR
2) Test extruder; GkC

3) DSC, TGA

e. Fundamental study on the characterizatién of modified
vinylate and methylol resins (to be used és bindér in -
plgment printing and resin'finishiné). |
The characterization will include:

i} Thermal.pfoperties
2} dMolecular weight
3).Degree of Pymerization

4) Rheology
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- Activities and
Research items

A L R e o s e s e oy ]

1. PLaning

2. Literature study

TABLE 1

RESEARCH SCHEDULE

B Y SN

3. Preliminary stu-
. gy /sample pre-
paration '

4, Characterization
pf the modified
and unmodified

a Introduction
b. Polyester
c. Viscose rayon

-and ‘polypro-
pylene

d. Vinylate and
methylol
resin

5. Collecting and
' processing the |
data’ .

6. Evaluation and
report writing

7. Seminar / Ge-
neral reviews
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l. PROJECT TITLE

Charécteri;ntioh of Polymeric waterials in Prehydrdlized.Sulphate

Pulping of Pinus Merkusil and Eucalyptus

OBJECTIVES

1. To study the crystallinity of cellulose - _
2. To study the resctivity of cellulose and hemicellulone

3. To study the behaviour of lignin durihg‘pulping'and blea¢hihg

processes

"4, To improve the process for lignih'utilization

BACKGROUND INFORMATION AND JUSTIFICATION OF TUE STRATEGIC.
IMPORTANCE OF THE PROJECT :

The process of -pulp production way be defined as a pr0cés$:1n_whi;h
the fiber ceméntlng materlal (mainly' lig;xin) s ciiasr:lved by
spécific reégénts..and the individuai fibers (mainly cellulose) are
liberatédf For the prodﬁcpion of dissolving pulp, lignin and hemi-
cellulose are undesireable. Pulping process is devided primarily
Into : prehydrolysis, cooking,.éashihg and bleaéhihg. Ih;ri@é the.
above menfioned steps, hemicellulose'isrdissdlved and lignln 1is
progressively modifled to facilitate its dissolution and separation

from the fibers

Thus 1t is apparent that a thorough understanding of the structure
of hemicellulogse and lignin, their physical and chemical properties
and their reaction behaviour are of the utmost importance for an

understanding and a rational control of pulping processes.



Dissolving pulp 1is used especlally for its tranafc:rmaticn\”ihtﬁ
derhumivea.?orthese PUT¥poses many different' foatures of
cellulosa behaviour need to be ‘understood. The structure of
cellulose fibers, the chemical nature and the reac:civit}’ of
cellulose are obviously important. Therefore, in order to getl a
better understanding in the process and the product of dissolving
pulp making, a thorough.undaratanding concarning lignin, hemi~
cellulose and cellulose ig essentilal, B

Pinus merkusii and Eucalyptus are both Indénesia indigensous _wood

species, Former laboratbry experiments éhbw that they are suitable
to be made into dissolving pulp especlally for Eucalyptue, which is
relatively easy to be purified. Pinus merkusii 1s chosen as the
source of spftwqod pulp while‘Eucalyptus_fqt hardwood . pulp. As
softwood and hnrdwood_have different characteristics and fiber

structure, the study of different behaviour of thé pulps would make

a better understanding for the pulping process.

SCOPE AND ANALYSIS -OF RESEARCH PROBLEMS

In order to achieve the above mentioned objectives. the research

 programme should be 1nit1&ted by pulping trials of the raw

matcrials to obtain sultable processing condition for good quality
di%éoiving pulp, 'Prehydrolized'sulphate process is chosen for the
pulping process followed by multi stages bleaching preéesses using

the optimum pulping and bleaching conditions.

Starting from the raw materials through every stage of the process,
the molecular structure and thermal properties of mayor polymeric

wood components i.e, cellulose, hemicellulose and lignin will be

" analyzed. Further study in the reactivity of cellulose toward

water and alkali and the properties of lignin in the synthesis of

lignin derivatives will also be carried out.



5. SCHEDULE OF RESEARCﬂ ACTIVITIES

1.

2,

4,

10.

1i.

12.

13.

14.

15.

freparation of raw material
(Pinus merkusii and Eucalyptus)

Lsolatioﬁ of lignin and hemicellulose

from raw materials

~ Pulping experiments to obtain cooking

and blea&hing conditions for & certain

~grade of dissolving pulp

Prehydrolized sulphate pulping
. 1golation of hemicellulose compounds in

'préhYdrolizpd'dhips'and thelr spent liquor

Isolation of lignin compounds from

unbleached puipsland black liquor

Bléaéhing'of_thé.pulps

Isolation of lignin compounds from
bleaching spent iiquor

Synthesis of lignin derivatives

Investigation of the chemical and physical
properties of hemicellulose compounds and
cellulose using IR,IR Dichreism, UV, NMR,

HPLC, alectron microscope

Determination of crystallinity of cellulose

by X-ray diffraction and Tg A

Reactivity of cellulose towards water

for neverdried, air dried and oven dried pulps

Reactivity of cellulose for various

concentrations of alkali solution

Detefmination of molucular chain length

distribution by GPC

Investigation of thermal properties of

lignin and hemicellulose by DSC, Tg A
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- B

EXPECTED OUTPUT AFTER THE COHFLETIGN OF THE PROJECT

The following subjects uspaciully for Pinuu merkusii and Eucnlxp
EE' could be put forward in gcietific regional meating

Characterization of cellulose. lignin and hemicellulose _
_.The'behaviour'of lignin and hemicelluldse'in pulpingiand bleach-

ing process.

I

Transformation product of lignin and relative compounds -

Crystallinity of cellulose

Reactivicy of cellulose toward water and alkali

-1

"~ Fine structure of. cellulose

The reglonal meeting can be carried out after a number of

investigation have beén-accomplished.
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2,

Title of project + the preparation and charactérization of Sodfum

Catboxymethyl cellulose.
Objectives

a. Masterihg in preparation méthod for:vur1ous_raQ ma;é:iqlﬁ

b, Characterisation of hﬂystca[”aﬁd chcﬁicnl.propcrtlos of proﬁuct.

c. To inyustigaté compatibility of CMC with aﬂdltives resin. '

d. ‘Study of moleculnr 9£ructuru .

¢, Study ol supermolecular stru;ture :

t. Nodiilcétion of GMC, graft of copolymeré of:CﬁC:WLth

acrylonitrile.

- Background information :

Sodium-carboxymethyl cellulose (Na-CMC or abr. CMC) is one of the
cellulose derivative. The CHMC preparation base on the chemical resc-

tion as follth 1
RCell.OH + NaOll ———ew -) RCEIIOHH + HZO :

R + Na Cl.

/\

CQII.ONa 4 ClC|[2COONa ““““““ “) Rcell O'—CHZ"C

0-Na

CHC have various uségu, clither as raw maté;fnl or directly usage.
The classification of CMC base on four varkables f.e.

i. Degree of subétitucion (DS)

{i. Degree of polymerization (DP)
iii. Uniformity

iv. Purity

DY is difined as an average of hydfoxyl which substituted per:unit
anhydroglucose In cellulose., DP shows the length of polymer chain.
Uniformity Is mean of the uniformity ol. the DS of uqch:mplccular

chatin, Purity [s the low contamination of Ha-salt in GHC.



M: y
1y preparation Procesalng method have been Tecognized, base on

the sa
me chemical reaction. The raw material are also various, g,

ulp, b
pulp, ngasse. corn cobs, news print, waist catton and cotton

Linier. The processing can be varying with tempetsture and also time

aof viperning,

{n fundamental réscarch glde, the relation of substitute loca-

tion (on-0ll peimer or secunder), and the physical properties of

macro-substance; will be invcstlgated.

Using CMC as raw waterfial some additlve might be provided;

pratting may also be treated on the copolymer.
Scope and Analysis Rescarch Problems ¢

4.1, Processing method and appropriate condation (time, and
temperature}, |
0.2, Determination of DS. using colovimetric method
4.3, UDeterminatton of DP, can be carried out by determination of
molecular weight. Almost all methods for determination of
molecular welght are base on measﬁremohtgproperttes of solu-
tion. The experimental measurement for determining molecular
weight éeflulose can be grouped In to maiﬁ types
4.3.%, Method base on thermodynamic analysis e.g, osmotic
pressure, equilibrium ultra centr{fugat!on, and light
scattering. '
4.3.2, Method that rvely. on hydrodynamics aﬁéiysis c.q, vis-
cosity, sendimentation velocity and diffusion. _
4.3.3. Chenical analysis of end groups using IR, HHK, and mass
' Spec. '

&.J.Q. Molecular weight distribution using GPC.

.0, Purlity can be determine by titration and flamephotometric.

4.5. Density can be measured by gradient method, floatation method



5,

4,6,

Gyla.
b,

4.8,

4.9,

4.10.
4,11,

a,17,
4,13,

4,14,
.15,

and plenometvy.

Solubfiity

Tenslle strength of CMC film. uslng the CQnstle tester.‘
Elastic properties of CMC fiim, using the tensile tester
Viscoéity of CMG splugibn, using the falling sphefg method,
Ostwald viscomcter. thuonuFunake vigcometer or UbbLelohde vig-

cometer,

_Hefractlve index of CMC Film.

aging test
Weatheribility of CMC-film by Xenote#t, (tensile test; CPC
ece) .
Crystalinfty of CHC-powder & film by XRD.
Crystal struéture & prientation of CMC.ELIm :
a. X'tal satructure hy XRD
b ()rtc;-utution _
- Birefringence measurement by transmiSsLon or compen-
sator m#thod
- Dichroism measurement In IR or UV-vis.repglong.
Chemical structure using NMR

Supermolecular structure using TEM/SEM, Small & wide XRD.

Schedule of activities :

]Sl.

Year. (1987/1988)

a. Study ol literatures ! April - June '87

b. Chamicals to be in stock : June-July '87

¢. DPreparation of CMC @ July - October '87

d. Charvacterisation of CHC, part 1 (Nov., Dec. 1987 & Jan 1988)

4,

2, Beterminatfon of D5,

.40, Purity

6.5, Densicy

&

6. Solubliticy



‘ £.7, TenslleVStrength and Elnstiéity.
C4.8, Viscos{ty
_Q;Q.'Rc(raé;ive indey
e. Evaluation (Jan.‘IQEQ)

f. Report {Feb., March 1988)

11, 2" vear (1988-1989)
a)HChuracﬁgyi;afion ol CHC spare 7
4.10. Aging . test of CHMC film S (Aprth’\g@ﬁ. 1588)
Gell. Weatheribility of CHC f{lm.
436, Distribution vt H, W, by.GPC (Sept - Ock. 1968)
SCT PR PR N A Y : _  Nov = Dec. 1988
4.3.2. M, _ S Sk

6.3.3, Chemical analysls of eud groups Jan. [989

L) report 't Feb.-March 1989,

111, 3M vear (1989-1990) :

a} Characterisation of CMC part 3

.12, Crystallinity : XRD o
o (Apr ~ July '89)

&.13!_Crystai structure
4.16. Chemical structure
' Ag. Dec. 89
Joan., 90
4.15. Supermolecular structure

b) Repert. (Feb. — March 1990),

77~



14 PROJECT TITLE 3

Studies on Polymer Compalibllity and Polymer Coﬁpounding.

2, OBJECTIVES

1. To otudy the fundamontals of oompntibiliLies of polymor-
polymer blends and polymer additivo blends, in the Iorm

' _of elther binary or multicomponenL blends. '

2. To study and apply the principles of polymer’ compatibi~
ity for - the modification of polyuers, such as natural
rubber and ths commercially avallable polymors for gpeo=
cial applicution. : : .

3. To study und apply the princ1ples of polymer compahmbi~
1ily for the compounding of polymer blends ( plastics ).

3+ BACKGROUDID INFORHATION AND JUSTIFIGATION OF 4is STRATEGIC IM-
PORTANCE OF TIlE PROJECT :

The performance and scope of the application'of polymers
depend on several facbors, such as the chuaracteristies of Ghe
polymer, additive, products, manufacturing process conditions,
environmental conditions during the use of polymer POOdo, the
price of raw material, manufacturing cost and price of polymer
goods. The mwolecular inleraction of polymer bLlends and polymer

poiymer_additives blends during the polymer compounding or du-
ring the whealtering conditlons of thc-poiymer:goods is Lhe key
problem to the understood well. This problem is known is the
polymer compatibility, which is the busis of polymer compoun -
ding or the preparation of polymer composibes or composite ma-
terials. This sbtudy has the potential of the preparation of

polymer blends with new properties, recycling of polymers, und
modification of pelymers such as rubber. '

Yo SCOPE AND ANALYSIS OF RESEARGH PRODLEMS

The systems Lo be studied with repards to polymer compakbi~
bility lnclude Lhe following : . :

-~ Polymer - polymer mixtures ( this can be binary mixbtures of
plastic -~ plastic, and ternary mixtures of two homprlymer'
and copolymer ).

~ Polymer - polymer additives { in compoundinp of polymer
blends ),

The approach of studying the compabibllity ineclude :
i}. the liquid phase , i.e. the use of solvent in studying the

compabibilily in solutions,



11 " F : g e ‘ ’ .
)+ 'the molb or 501id phasg y Leo, usinp the mixin; machines
such as cxbrusion equipment at vurled LemperaLure.

the use of Qopolymer as "emulsifyinﬂ agent” for polymer
blends.,

iii).

| The analysis of oomputjbility of Lhe blends, /
compound blends include the determinution of solution .

properties ( Lurbldib?: ViSGOSity, phase separation )

- physical properties ( melting points, glass- transition
points ), mLChGNLCJl DroperLios, phuso separation and
and. surface morphology of 'the blends in solid phase.
Simulation of wheatering condition will be used for siu-
dying'bhb ugihg process of Lho blends., '

5, SCHEDULIE ACTIVITIES 1

. Time N
.( year ) ] gqst ond 3Fd pth 1 gth
Activilies .

5.1, Literature
- study. | _
5.2. Study visits —
5.3, Selectibn.of
polymer blendd p——
_ to’ne'studied
5.4, Compatibility
~ Studies in
solution
5¢5. Compatibility _
. 4n solid/semi . |
solid phuse'
5.6. Characlerizaltj
zation of po-

lymer ( homo~
. pOlyMor blend)
5.7, Modification

of rubbér/plug

Cics and copo-~
‘Lymer blends.

5.8, Report ' — R
vriting. ' '
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