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P R EPF A CE

This paper explains some general views sbout the develop-
ment of synthetic fibres and their consumption in Indonesisa
since the first Five Year Development Plan (FYDP 1969-1983) up
to the projection for the fourth FYDP (1984-1988).

The list of the synthetic fibre wanufacturers are also
presented including the problems to cope in order to produce
a better product for the end of the fourth FYDP ( 1988 ).

Many institutions and private sectors who have been in-
volved in the ressarch and development of synthetic and natu-
ral polymers have beer mentioned briefly.

Finally, this paper also mentions about the activities
having been carried out oy the Institute For Research And Deve
lopment Of Textile Industries and its need for an Internatio -
nal Aid,

This paper will be presented in the Intermational Confe-
rence Of Synthetic Fibre in BEIJING, on Novembre 18 - 22,1985.




FIBRE CONS I

It wvas in 1969 when the Indonesian Government started
with its first "Five Year Development Plan" ( 1r8t.FxDP ).
The main program at that period was mainly ¢o supply enough
food and cloth for the whole people,of about 120 millions ha-
bitant with 2.1 per cent rate of birth, in an ambient of sta
ble governmental arrangement.

As a starting point of industrialisation the Indonesian
enterprises have buil:,among others, meny textile mills, mare
modern than before especially in spinning, weaving and finish
ing. By the end of the first FYDP ( 1973 ), the textile in-
dustry had ‘developed very rapidly , especially for the
products from cotton fibres . However, the textile consumpt-
ion showed & gradual rising demand for synthetic fibre
following the world textile consumption and trend .

Then, on the 2%9-pYDP from 1974 up to 1978 the Govern -
ment has encouraged the fibre manufacturers to produce synthe
tic fibre by inviting foreign capital and transferring techng
logy in textile processes, including knitting and oarpet .
Besides, since the early seventieth , many experts from other
countries have been invited to assist the textile industries
in dealing with the new technology concerning the synthetic
fidbre processes cspecially for dyeing and finishing.




These activities have reached a tremendous progress with
the internationsl aid from UNIDO/UNDP and the collaboration
of the Institute Of Textile Technology in Bandung, represent-
ing the Department of Industry,which acted as counterparva
for the experts from Egypt, Englend, India, Japan,Belgium and
from other countries organized by the UNIDO/UNDP.Belateral Co
operation was also held with other countries such as Dutch,
Germany and France.

By the second year of the 229 _pupp (1975) the small pro-
ducts of polyester staple fibre and polyamide filament yarn
appeared in the market only about 23% from the whole
consumption (68278 tons). By the end of this second term,syn-
thetic fibre production reached 65% of the whole synthetic fi
bre consumption in Indomesia (102,516 tomns).

Foxr the Brd—ftnp (1979-1983) the production of the syn-
thetic fibres increased from 72,981 tons (52.63%) up to
152,559 tons (83.25%).This 'increase was especially supported
by the production of viscose rayon staple which was Jjust
started in 1982 . Of course, the synthetic fibre consumption
(188,955 tons) was just a part of the whole textile consumpt-
fon which was about 469,330 tons by the end of the 3 C-FYDP .
The difference was laid om the use ©f 280,485 tons fibres cen
sists of some natural fibres such as cotton (430,000 toms ) ,
silk, wool, and some other synthetic fibres like acrylic and
olefin fibre .




Along with the following five year development plan

( 1984 — 1988 ) or the 4 C_FYDP, the Government has projected

almost equal amount of thé textile consumption per capita

( + 13 m ). Judging from that plan coupled with the rste of

the population growth of about 2.1%, the Indonesian's habitant
will be about 176 millions by the year 1988. Then, the texti-

le consumption will cover 476,688 tons, excluding the textile

production for export and import .

According to the latest data ( 1,2,3,4,5 ) the project-
jon for the main textile material will be 416,000 tons by the
end of the uth-r!np, which contains cotton, polyester staple,
polyester filament, cellulose rayon and polyamide. While the
deficiency of about 60,688 tons will be brobably fulfilled by
some other fibre such as wool, silk, olefin, ramie, jute,etc.
Comparing with the composition of fibre demand in the market
for the year 1977 and 1984 as presented in the Table 1 with
the projecting demand for the year 1988, the position of the
fibre consumption does not change much between 1984 and 1988,
with the main demand for cotton , polyester and cellulose ra-
yon. While fcr the year 1977 from the second FYDP, the demand
was also in the order of cotton and polyester followed Dby
cellulose, but the fibre ocomposition was slightly different
in term of percentage.

It seems that the demand for polyamide and acrylic fibre

does not increase much, since those two fibres were mainly




TABLE 1

THE COMPOSITION OF THE FIBRE DEMAND
IN THE MARKET -)

Fibre Composition ( £ ) For The Year :

ﬁ--

nb ] []
Wpe Of e ' 1977 ' 1984 ' 1988
Cotton : 37.99 : 31.01 : 33.35
Polyester . 34 .57 . 29.82 . 32.31
Cellulose Rayon: 9.39 : 12.17 : 13,22
Acrylic . 0.96 ' &4.77 ' 5.24
Polyamide : 4,16 : 2.86 : 3.15
Other Fibres . 13.37 . 19.37 \ 12.73
TOTAL (%) 100.00 ' 100,00 ' 100.00
FABRIC (tons)' 212,430 ' 419,190 ; 476,688
Oonaunption/opt: 9m : 12.97 » : 13.55 m
:‘) | ¥ L
Oaloculated to- ° ' ’
tal fibre con~ ' 233,673 ' 461,109 : 524,257

sunption (tons)*
’

Z) This data was recaloulated from the sources (5,6,7)

2) Average waste in spinning and weaving 10%
1 metre fabrioc weighs 200 grems .

Note:




used for carpet and some hosiery fabrics due to the lack of
some properties which is suitable for apparel materisl. The
demand for cotton, polyester and rayon remains almest cons-
tant in term of percentage. As a tropical country indonesia
does not need such a heavy clothing, consequently cotton, ra-
yon and their blends with polyester will be chosen for appa -
rel material. Polyester and rayon are also used as home fur-
nishing and industrial fabric along with the other synthetio
fibres like polysmide, acrylic, olefin and acetate .

If the average waste in spinning and weaving process equ
als to 10 ¥ and one metre fabric weighs 200 grams, the total
fibre consumption will be 524,357 tons by the end of the
fourth five year development plan in 1988. The consumption of
the synthetic fibre calculated from the fibre composition =as
mentioned in the Table 1 , will be about 282,733 tons with do
mestic production of about 85 % or 240,323 tons .

SYNTHETIC FIBRE MANUFACTURER

To meet the demand for the fibre and textile consumption
by the end of the fourth FYDP, some preparation must be accom
plished either by the Sovernment or the private entqrﬁriaes,Up
to June 1984, there were already 15 companies or institutions
listed as the synthetic fibre manufacturers, as presented in
the following Pable 2 .

Nost of the companies are cooperating with foreign capi-
tals from Japen, Korea, and Indis or sharing with other pri-
vate compenies in Indonesia.
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TABLE 2

THE LIST OF THE
SYNTHETIC FIERE FANUFACTURERS IN INDORESIA (3)

| ) v .
No. : Neme Of The g Type Of : Location
I Company ! Production l
T | 1 4
1. 'Institute for R&D 'Viscose rayon 'Bandung, West Java
1of Cellulose Indust! (filament& staple)' (pilot plant)
] L} [ ]
2. ,Pr.Indo Barat Rayon, Viscose rayon ,Desa Cilangkap,Purwa
\ . (staple - ,karta, West Java
3, 'PT.South Pacific ' Viscose rayon 'Purwakarta, West Java
' Viscose ! (staplzg ' -
[} ] [ ]
4, ,PP. Indonesia Asahi,Nylon 6 (filament) ,Jatiluhur,Purwakarta,
' Chemical ' , West Java
5. 'PP.Indonesia Toray ‘'Nylon 6 (filament; ‘Tangerang, West Java
: Synthetiocs :Pblyestor (staple :
6. ,PF.Industri Sandang, Polyester (staple),Tangerang, West Java .
] I ] | .
7. '‘Pr.Kuma Fiber (Ku- 'Polyester (staple) 'Cikokol, Tangerang ,
‘rary Manunggal Fi- ! ' West Java
'bre Industries) ' '
8. :PT.Shinta Ingah :Nylon 6 (filament) 'Tangerang, West Java
DJjaya '
9. 'Pr.Susila Indah 'Polyester (filament) Tangerang,West Java
: Synthetic ' '
' ]
10, ,PT.Tifico (Teijin ,Polyester (filament,Tangerang, West Java
; Industry Fibre corps and staple) .
1. :PT.Tolaran :Polyestor (filanent? Tangerang,West Java
12. ,Pr.Tri Rempoa Solo ,Polyester (staple) ,Tangerang, West Java
o Synthetic ' .
13, :PT. Yasinta :Polyestor (staple) :Tansarang, West Java
]
14, 'Pr.Texmaco Taman 'Polyester (filament) Kaliwungu-Kendal,
' Synthetio ' ' Central Java
15,

[ []
+PP.Industri JPolyester (rilaments South Sumatra .
Sandang II .Vilcoso rayon (-tp): West Kalimantan *°

*# in preparation
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The kinds of fibres produced in Indonesia are mainly re-
gular fibres. A8 the future market demand does not only fulfil
the textile need, without thinking of comfort like what has
happened in the last decade, the production for modified fibre
or new textile material which is suitable for tropical country
has to be considered .

Accordingly the modified fibres (such as cationic or ani-
onic dyeable polyester with high moisture regein, high modulus
and high resilience viscose rayon fibre, high melting point
with low elongation polyamide fibre, etc.) should be produced
along with the regular fibre. Modified polypropylene vith high
dyeability, high moisture regain and high melting point with
high resistant to photo oxydation, camn be considered as the

new textile material.

RESEARCH AND DEVELOPMENT

Many institutions have put their interest on polymer re-
search and development since the beginning of the second FYDP
or since the early seventieth. These activities have been start
ed by the foundation of the Indonesian Polymer Association with
the membership from many institutions and private sectors. Some
seminars and symposiums were held by this association either in
Bandung or in Jakarta. Some important meetings about synthetic
fibre and polymer research and development in foreign countries
like Japan, Sweden, Singapore, Canada, Prance, U.S.A. , England
Thailand, etc. were also attended by the Indonesian scientists
or industrialists .
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Among the institutions which have involved in the research
and development (3&D) for synthetic and natural polymers are :

-Institute for Research and Debelopment (IRD) of Textile In
dustries )IRDTI), Cellulose Industries (IRDCI), Chemical .
Industries (IRDCHI), Batik and Handicraft Iundustries
(IRDBHI), Leather and Plastic Industries (IRDLPI). These
IRD are organized by the Department of Industry through
The Agency for R&D of Industries (ARDI).

-IRD of Rubber Industries organized by the Department of
Agriculture and Plantation.

-Institute Sciences of Indonesia (LIPI) .

~Centre Application of Isotops and Radiations (PAIR) whioch
is organized by the National Atomic Energy Agency (BATAN).

-Bandung Institute of Technology organized by the.Depart -
ment of Education.

~Indonesian Petroleum Company (PERTAMINA) and IRD of 0il &
Gas (LEMIGAS) organized by the Department of Mining and
Energy.

~-Agency for Controlling and Testing of Technology (BPPT) .

-Association of Indonesian Synthetic Fibre Manufacturers
(APSYFI).

-Indonesian Polymer Association , and other private sectors

and industrialists.
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Since each R&D in synthetic fibres and polynersywill also
involve with the ability of the rescarchers and industries to
fipd enough chemicals and monomers in the market withqut any
problem and difficulty, then, it is a challenge for the Govern
ment through its R&D in the chemical industries, to cope with
the problems. They have to be able to create a suitable envi -
ronment for encouraging the private sectors to increase and to
inprove the products in the up-stream industries such as the
aromatic and petro-chemical industries in producing the mono -

mers, catalysts, solvents, etc.

INSTITUTE FOR R&D OF TEXTILE INDUSTRIES

IRDTI or the former Institute of Textile Technology in co
operating with the Centre Application of Isotops and Radiations
have been doing some research on modification of textile (fi-
bres by means of radiation induced graft polymerization. The
research was merely focused on the modification of the polypro
Pylene and polyester fibres for their hydrophylization. This
method was also applied on the cellulose fibre to gain some
properties in crease resistant and dimensional stability to
substitute the convensional process with resin finish.

IRDTI has also been experimenting the synthese of the re-~
sins to be used as binder in pigment printing and resin finish
ing on various fibres by means of emulsion polymerization.
Some modifications have also been done on cotton and its blend

with polyester fibre to improve their crease resistant, dimen-
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sional stebility and dyeability to cationic dyes by means of
etherification process. Chemical modification of the polypro-
pylene and polyester fibre was also carried out in the radi-
cal polymerization using. chemical initiation and catalytic mo
dification.

In the case of testing and standardization, the IRDTI
maintaines a cooperation with the APSYFI to organize standard
specifications in testing the fibre quality. In dealing with
the industries and maintaining the cooperation among the Ase-
sn countries with IRDTI as the Asean Fibre Testing Centre has
organized many courses in cotton classification, technical qu
ality control in epinning and up grading the spinning supervi
sor in management. A short and long term courses in textile
technology was also givan to the participants from other coun
tries like Papua New Guinea, Malawi, Sinegal, Tanzania, Sri
Lanka, etc.

Some research cooperation with other foreign institut-
ions have also been taken place between IRDTI with the :

-Research Institute for Polymers and Textiles (RIPT),Tsu

kuba, Japan.

~Government Industrial Research Insticute Osaka (GIRIO),

Osaka, Japan.
-Centre Studies on Application of Isotops and Radiations
(CEN) de Saclay, France.
-Centre Research of Technology (TNO), Delft, Holland,




INTERNATIONAL AID

S8ince most of the research cooperation have been invol
ved only in the exchange researchers without having any inter
national aid for the laboratory equipment especially for poly
mer synthesis and analysis, the IRDTI has faced some problems
in keeping up with the latest technology in the field of syn-
thetic fibres and resin productions .

This unfavourable condition has been the main cause for
having a rather big gap between IRDTI with the textile indus-
tries especially with the synthetic fibre manufacturers.
Although the IRDTI does not have any direct relation with the
research and development in the up stream industries for pro-
ducing monomers and catalysts, the IRDTI pays a great atten-
tion on their production and quality.

The IRDTI can support the industries by organizing train
ing courses and quality control in the field of fibre pro-

cessing and testing, including the research and development
in improving the fibre properties. If all the research pro-

ducts in modifying, synthesizing the fibres amnd polymers done
by the IRDTI can be applied in the bigger scale such as in pi
1ot scale, it will be just one more step for the application
in the industries.

This consideration must be taken into account on the ba-
8is of ameliorating the fibre and resin properties, im order
to fulfil a better product for the textile consumption by the
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end of the 4th five year development plan in 1988.

Judging frém the past that the development of the textie
le industries in Indonesia has been improved rapidly by inter
national aid especially by the UNIDO/UNDP and some foreign ca
pitals, it will be more complete and perfect if some more in-
ternational aids could be given to our Institute through the
Department of Industry- c.q. the Agency for R&D of Industries.

With adequate aid the Institute will be able to run for
the R&D of textile industries and giving some assistances to
the synthetic fibre msnufacturers as the fibre research and
testing centre. The IRDTI will be able to improve some activi
ties in the synthesizing, analysing and modifying the textile
fibres and resin finish polymer in the pilot scale . So that
the final result can be deﬁeloped and applied in the industri
al scale with a better coeperation between the Agency for R&D
of Industry - and its R&D institution with the synthetic fibre
manufacturers. Consequently the kinds of fibre consumed will
include the modified fibre which is suitable for their end

uses in the tropical climate.
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