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I. Chronological account of events

In 1983. a representative of SRRUC, M. Guo Yongkang was a member
of an expert team touring Belgium and other countries in order to
study their was%e recycling experience.

In Belgium the team visited the FN Industry company (the parental
company of RHEO S.A.) and "le Centre de Recherches Plastiques
(CRIF - LIEGI) which means development center of plastics located
in LLiege. where they observed a PPH 120 C short-screw-type
plastifier invented by Prof. Georges A. Patfoort working at the
"Vrije Universiteit in Brussel.

In August 1983, Dr. Herbert MAY. Deputy head of the Division or
UNIDC industrial operation visited Shanghai. and inspected the
Xinguang Plastics factory.

Two months later the Minisiry of Foreign Economical Relations and
Trade in China officially requested the UNIDO to set up a project
in this matter.

In August 1985, UNIDO experts, Prof. G.A. Patfoort and Dr. A.
Buekens visited Shanghai to conduct a feasibility studvy in
Xinguang Factory.

In March 1986, Prof. Patfoort came to Shanghai to hold detailed
interviews with the leadership of SRRUC regarding concrete steps
to be taken so as to set up a waste plastics recycling pilot
plant and support the inserted equipment with all the necessary
subsidies.

In April 1986 M. M. Youssef. senior inter-regional adviser from
the industrial branch of UNIDO, and Mrs. Oloski. representative
of Belgian government in UNIDO for project assessment visited
Shanghai

In February 1987. related UNIDO authorities signed an agreement
with the project subcontractor i.e. RHEO S.A. from Belgium in
order to provide SRRUC with the technology and complete set of
equipment intended for plastics waste recycling.

In April 1987. Prof. G.A. Patfoort visited 3hanghai. the
sequences of the project and operational acts were definitelv
determined at the plastics recycling department of the 3SRRUC in
the Xinguang plastics factorv.




In connection with that. an agreement was reached between Prof.
Patfoort and the SRRUC with regard to the training of the Chinese
staff in Belgium.

In October :987. a three-person technical team. headed by Mr. Zhu
Kexi. Dep. 'y Manager of SRRUC, went to Belgium for systematic
training.

In November 1987, Mr. Georges Micheels. technical adviser from
Research and Development Center of F.N. Herstal in Belgium.
visited Shanghai as UNIDO expert to investigate on preparation
underway for setting up the pilot plant in Xing-Guang Plastics
Factory (refer to appeadix 1IV).

In April 1988, Mr. Vassiliev and Mr. Youssef pertaining tco
UNIDO, Mr. Andersen, programme officer from UNDP/Beijing.
and Prof. Patfoort went to Shanghai and held some meetings
with representatives of Shanghai Commission for Foreign
Economic Relations and Trade together with SRRUC for an
interim project examination.

In the end of May 1988, plastics waste recycling equipment
arrived in Shanghai.

In June 1988, Mr. Vincenzo Sciascia and Mr. André Noirhomme.
respectively Project and Production Managers from RHEO S.A..
went to Shanghai as UNIDO experts to install and start-up
the recycling line.

In March 1969, a three-person technical team, headed by Mr. Zhu
Kexi. Deputy Manager at SRRUC, came in Belgium to prepare the
UNIDO workshop on plastics waste recycling technolegy.

Arrangements as well as a future cooperation and contracts have
been carried out between both SRRUC and RHEO companies.

In April 1989, M. Vincenzo Sciascia, Project Manager from RHEO
S.A., went to 3hanghai as UNIDO expert in economies o¢f plastics
recycling (refer to appendix I).

Finally in April 1989, under the combined auspices of the UNIDO
and the Ministry of Foreign Economic Relations and Trade (FRC), 3
werkshop on plastics recvcling technology was organized in
Shanghai at the 3RRUC between April 10 and 12. 1959,




II. Introduction.

The final report consists of the different missions that the experts
carried out for this project.

The major recycling processes used an important labcur i.e. about
10 tons per vear multiplied by the number of persons.

The productivity must therefore be improved as followus

1. To reduce the consumed energy per kg of recycled plastic.
Beiore. a consumption of 4 ku for 1 kilo of platic material ccould
be noted.

At the present time, it can be obtained +/- 2 kw/kg after having
installed the new equipments and integrated their existing
equipments in the best conditions.

2. To increase the output per employed person. There was compatibility
between the Chinese equipments I observed at the Xinguang Plastics
Factory and the equipments used by RI.EO S.A. companv.

I think that the PRH 120 1is particularly well adapted to the
recvcling operations that are carried out in China. Actually. this
machine is simple to use, strongly built and easy to install in
such an industrial environment.

The mechanical and electrical workshops I visited are quite capable
to assure the industrial maintenance of the equipment supplied by
RHEO 5.A. Moreover, the personnel has been given a specific
training during the different missions perforred by UNIDO experts.

It seems to me that the main source of plastic waste will be of
film and foil tvpe in the future.

The need of densification in the recycling 1line will therefore be
more and more important.

In the present time most of the energy 1s consumed by the
densification calenders. The next logical step of investment would be
to modernize the densification of the plant for the soft PVC and PE.

In this densification step it exists specialized machines more
adapted and cheaper than the calenders.

The engineers working at the Xingguang °fPlastics Factory had the
possibility of seeing one machine operating at the RHEO S.A. company
in Belgium.

These machines are ready for use and =zan be suppi.ed by the
Engineering Department of RHEO S.A. companv.

My first recommendation would then be that UNIDO organizat) n helps
the Xingguang Plasticsg Factorv in installing a densification line
trhat would replace the calenders.




I1I. Workshop on plastic waste recycling technology.

A text of introduction on the workshop was weorked <Jut by HNIDO
(refer to appendix Vi, a meeting agenda was prepared bv the IEXUIC
authcorities (refer to appendix VI) and approved bv the croisct
coordinater (Prof. Georges A. Patfoort}.

The proceedings during the werkshop had a perfect develzpmsnt ard

we thank the 3RRUC and other organiza:ional authorities for tneir

support and their help.

The relevant persons are the following

- Deputv director of China Internaticonal center for Ecencmicai
and Technical Exchanges. Ministry of Foreign Economic Relaticns

and Trade.

- Director of Finance and Trade 0Office of shanghai Muniicipal
People’'s Government.

- Director of Shanghai Commission for Fereign Economic Relations
and trade.

- M. Cha Jia. Chairman. Deputy Directer of Shanghai Supplv and
Marketing Cooperation.

_ M. M. Youssef. UNIDO Vienna.
- M. F. Mutton. Conusl-General of Belgium.

- M. jacques Suissaert. Head-development Cooperation section fo
the Belgian Embassy in Beijing.

- Prof. Geovrges A. Patfcort. the FProject Coordinator. UNIDO
Consultant.




The workshop was honcured with the pressnces of Ths Viis-Mavoir oo
Shanghai. Ph. o. Liu Zhen-Yuan on April 11. who offer=ed 2 tanzust
t> all the delegates and representatives attending s ros
worksno

M. Zhang Yanging. Deputv Managsr at th2 SRRUC. M.Zhu Kexi., Lepusnes
Manag=r at the SRRUC and M. Liu Baoping. Deputv Director szt the £
Xinguang Plastics Factery gave lecturss on waste recvilinzg
preoblems in Shanghai. the historv and progress of the prois <

the SRRUC. the specificaticns of the recvclinz lins 3t tis
and the technological details on the working and processi
the new line :refer to appendix VII).
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Prof. G=orges A. Patfoort. the project coordinator =zpd UNIDGS
ccnsultant gave the technological featur=s of the RHEC Eecviiing
Machine (refer t2 appendix VIII:.

Apart from the Chinese participants isee appendix IX.. ide
from seven countries gave a survay of the situaticn of the w
problems and the recycling of plastics in  their <ountrie
aprendix X).
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The relevant countries are the fsllowing

- Bangladesh represented bv M. 3Shahjahan 3IIKDER.

- India represented by M. Arun sNAND.

- Malavsia represented by M. Joco Fai TUNG,

- Pakistan represented by M. Pervez AHMED.

- Philippines represznted bv M Adolfc Jesuz SOUFPEZ.

- Sri-Lanka represented bv Mrs. Padma Iranzani IDDAMALSCOUA.

- Thailand represented by M. Phietoon TRIVIJITKAZEH




IV. Evaluation and results.

With reference to M. Liu Baoping's report  in appendix
and as far a2s the technelogvy and economy are concarnsd.
results are positive.
We will mainlv mention the faliowing

* productivity

* labour intensivity

* energy consumption

¢t working environment

* problems of pollutior

* harm caused to wWworkers' health

* qualitv of material and finished products
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V. Recommendations.
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The wasning unit consists o s=vsrail
SIrtins. Wwasnhing. 4drving and pacrlng
Zoncerning the sorting. The ~=nual sv
tut it shcuid be carried cut In ©
impr>ving the working condisicns for
the same time. improving the sorting

was gperformed
materials were

on
put

[ BNY)

n

oox=s5. re-zontamination woulid be avoided.
case. now.
Mor =r, the meta and non-metals wo

zannot be considered as
noted on the spot

- th=e plastic films are washed in ilzrge

- the material is not s.2ject to anv
zeparated from tne zand that remain

- the perscnnel worrkinz in these Wwasi
lazv of inrformation. This leads t2 3
prosedure 1. too =arlv wear of Cru
zcrew and f=ed viinder as well z=z ¢

Irvirnz is mads ourtzide: the pisces of

fait hung on wicrss z al ashing un
IIUnRTrY the wind orings dust 3

plasnic 5 that ars Morecver wern,
the drvi cperation is the mud flioor

ez Ling IOULEITes Tapn pr
mOLTOO AT treT MAaslmumo 3Rl 2 omeEtimess
T AR CTMERLETtE 0 T e atm
AL o EesT 2Tl UOE AT Tarriend T

-
=
-

Femam m e e
- - - -
P S .-

ot

-

vt Py

ot

[N

=

40

3

(]

R AR LN
"

"3

in

(&8
DY}

qy e

]




i ori wI Tass Lns T2 ive 3Iticons reiztinsg Tl 211
these protlems tThe manassrial starf pertaining o oS wins
3uans Flzstizs Fastorv is tninkinzg of T ing Tne W2InloT
ani 3rwving fperatizns in thelr 2uWn

Thew 3.3- wWant o lmprove the mechanizatlon 3nd washins TV
2g2ipg for instance. Archimedsan SCrEWs urder water anc
driiied trommels undesr heavy water for the rinsing

4 Pka=+=rv intendei for hot-3ir neating Ia2n zls:> ==

for drvinz.

‘e improwvemant -an be  rendered possibls thanks T ThE

cilct urnit having workers zvai

e
)
=
in
Hn

1]
3
T
’J

T -c~uld als> note that the percentags 2f  contaminarting
ag=nts is of about 2 to 5 % instead ~f 323 % 33 some toid mee
cefore=.

These valuss ars va2rv 1mpc i

rtant to be able ©2 Know the= 172
hing that is tcz b= fo
ed subsequsentiv.

<

AW

-

0

[N}

v

n

la BAVT]

w

B

et
o
m

et gD
<
™ <
\(
(3]

T )
u
i
’.n

2
)
o
tx]

Here ars
1 vuan =

l{)

ces.
“& US $ corresponding to +s- 10 B2l

~me notions of the current pri

Bb}
=
(V)
o}
Ty
"y
[¢H
a
o)
in

i DESCRIPTION yuan/kg

1 [
w 1+
t "
jog it
- <
a
n 18]
v
[\U
b 0]
1) )
n [
0] V)
it n
o} [$Y]
i n
-
- 1)
[
n
in
(= )
z n

(W]
’—-l
h
w
u}
n
b
[\
Q]
N
'—4
)
b
o
[0)]
ot
\0
t
"n

—
Ch
-t
V)
b_ 1

n
8
Vi3
a
=
—
G
n
o
i
ol
-
it
ot
0]
[N
U

-
ok |
ot
[\
O
vt
=
[
ai
0
]
[
(s 13
[
n
(R}
"
vt
0
<
4

Trese Ori-.=s wWwaere 2iv=sn T mMs 0 Trs manaZelils. TTals rrom
iz juane PLasStiis rfaceIry £or e 2ot Fy

I -ar == 3 Zrerst Car” r e
Teliing o©r nonneE TS SoAn
Lt LE onoT LTE prLoe s3I LT s
Wwazning 1z

LD =g TooLne Tor RN "

PIGIVATS T3 SR




2. Auxiliary equipments before extrusion.

2.1. Introduction.

I personally consider as auxiliary equipments the following
machines

- the crusher,
- the electromagnet.
- high-speed heating mixer.

As we could note, these equipments give rise to problems and
their productivity is not very efficient.

I should like to draw your attention to the following points
which have a certz2in influence on the productivity of the
recycling line of plastic masses

- the density obtained after "densification" using tae
high-speed heating mixer.
If a real densified material could be obtained.
the quantity delivered of the extrusion line would be
multiplied by 2 or 3 times depending on the material used.

- it a real electromagnet could be used, the wear of the
extruder screw and feed cylinder would be reduced.

Following to these findings all these auxiliary equipments
could be replaced by a densification machine.

2.2. Densification unit.

2.2.1. The densification will be used for :

foil shreds.

foil spoilage,

- waste and spoiling welding and printing.

- waste of trimming and deep drawning,

- used foil packing materials (e.g. : sacks, bags, etc.),

- textile strings out of PA, polyester. waste
in band-materials., etc.

M




2.2.2. The process.

The machine consists of an oval. vertical standing
vessel with several anti-rotating knives operating
like a pair of scissors.

The rotating knives will be unpelled directly by
electric motors (no fault susceptible transmission
gearing).

The waste material is brought in the row state on top
of the plant. The scissor-like cperating Kknives cut
the waste material.

The plant does not require any additional consumption
of energy for heating as the frictional heat produced
through the cutting process leads immediately to the
melting of the material.

With the addition of medium cooling such as water or
granulated material, the plastic compound will be
quenched and granulated.

The addition of water is automatically regulated by
an electromagnetic valve.

The plant is supplied with a suction plant that leads
the steam produced after adding the medium cooling
i.e. water.

The granulated material is being discharged through a
pneumatic operated shutter and bagged or transmitted
by an automatic conveyor.

2.2.3. Advantages of the plant.

A profitable investment, working in one shift only,
the plant will be paid by itself in just a few months
time.

Saw operating costs. Production of the granulated
plastics in only one working operation.

For that sort of operation, only a semiskilled worker
is required.

Reduced power consumption thanks to ideal arrangement
of the cutting devices and the direct-drive
maintenancefree through regular lubrication and
enclosing of all moving parts.

Easy tc manipulate because of smooth inside and no
dead spaces, easy cleaning of vessel when material
and colour are to be changed.

Crumbling. no caking granulated material with a bulk
weight of 0.4 to 0.65 kg/liter.




3. Extruder line.

At the present stage we can say that the extrusion
line 1s operating as follows

Efficiency.

With the integration of the newly-installed unit in
the process, the operations necessary are
representing S0 to 60 %2 in relation to those carried
out previously.

However, the efficiency is increased only by 10 % due
to the 1low efficiency produced by the existing
auxiliary equipments. For instance, more workers are
required for the crushing operation.

Energy.

The consumption of power for the production of PVC is
of 0.8 kwh/kg instead of 1 kwh/kg previously.

Quality.

The quality of the plastic masses has increased
because the plastifying temperature for each type of
material can be now controlled.

In the old process they were using the double-roller.

With this technique they could not controlled the
temperature and the material was therefore damaged.

Concerning the PVC, there were emission: f HCl and
plasticizer vapours that polluted the wc.king place
seriovsly. caused harm to workers' health, corroded
equipments and finally had a bad effect on the
quality of the products.

Productivity.

The extrusion 1line is not used at its optimum
productivity. This is due to the densitvy of the
plastic masses essentially.




The table herebelow is giving the values that can be
reached if a densification line is used.

PVC PE
DESCRIPTION DENSIFIER DENSIFIER
with without with ; without ?
Density 0.6/0.65 0.3/0.4 0.3/0.4 0.08/0.1:
Average quantity
delivered (kg/h) 250/300 145 150/200 73

The productivity could obviously be increased by 2 or 3

times and in the same time the quality could also be
improved.

If a densification line was installed at the Xing-Guang
Plastics. the flow sheet could be represented as follows




4. Futd}e flow sheet : soft PVC/PE film.

WASTE HAND-SORTING

WASHING AND DRYING

!

DENSIFICATION UNIT
and
SEPARATING THE METALS

]

MIXING ADDITIVES

b —o—e——4 PLASTIFICATION

!

FILTERING

GRANULATION

PACKING




Vi. Economical output and results.

An agreement does exist between SRRUC and RHEO S.A. vith
the intention of realizing the possibility of making
complete lines in Shanghai and builing-up a commercial
network in order to sell the 1line in China and other
countries (refer to appendix I, Manufacturing the extrusion
line in China).

RHEO S.A. concluded a provisional contract with the SRRUC
authorities and a final agreement is to be reached very socn
(refer to appendix I, draft between SRRUC and RHEO S.A.).
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I. Chronological account of events

related UNIDO  authorit

In Februarv 1337, 1= =12 Y
agre=ment with the preoject subcontracteor RHES = A ftrom
Belgium ir order te provide SRRUC with the <technolcev  and

E A
complete set of eguipment for plastics waste recvzling.

In April of the same y=ar, a decision wWas reachesd betwesn
Prof. Patfcort and SRRUC with regard to training of <Zhiness
technical staff in Belgium.

in Octeober 1387, a three-perscn technical team. headed by
Mr. Zhu Kexi, Deputy Manager of SRRUC. went to Belgium f2r
systematic training.

Irn November 1987, Mr. Georges Mich=zels., technical adviser
from Research and Development Center of F.N. Herstal 1in
Belgium. visited Shanghai as UNIDO expert to investigate on
preparaticn underway for setting up the pilet plant in
¥Xing-Guang Plastics Factory.

In April 1388, Mr. Vassiliev and Mr. Youssef pertaining to
UNIDO. Mr. Andersen., programme officer from UNDP/Beijing
and Prof. Patfoort went to Shanghai and held some m2eting
with representatives of Shangnai Commission for Foreig
Economic Relations and Trade together with SRRUC fcor a2
interim project examination.

In the end of May 1933, plastics waste recvycling =guipment
arrived in Shanghai.

In June 1988. Mr. Vincenzo Sciascia and Mr. Andre Ncirhomme,
respectively Project and Production Managers from RHE: 3. A,
went to Shanghai as UNIDQ experts to 1install and start-ugp
the recycling line.

Finally in March 1989, a three-person

tv Mr. Zhu Kexi. Deputv Manager at 3RRUC,
prepare the UNIDO workshop on plasti
techncology.




II. Description of the expert mission

Dat= of arrival in Shanghai : 13t April 1323
Daze ¢f departures from Shanghai @ 22 nd April 1383

The purpcsse of the mission was the following

T realise 3 rvecycling svstem for plasti
the neads <ot the <countrvy and intesgr
prcgramme of the SRRUC on waste recvclin
be expected to

1. Survey the operaticn >f the plastizs line install=d at
the 3SRRUC in fhanghai.

2. Give an appreciaticon of the =fficiency 2t the operation
of =ach piece <of the equipment and of eac stage If ths
cperation

3. Discuss eventual improvements to be made on the workin
eguiment. sequences of operation. collection and s T
of the waste, and marketing of the finished product

[/, N0

Discuss possikilities of manufacturing parts of

in the PRC and marketing of a recycling line adapred
lczal market.

The =xpert will also be expect=d to prepare ¢ repcrt settins
~sut the findings 2f hisgs missicon and recommendati~ns to  the

government on further acticon which might be taksr.




III. Analysis of recycling lirne and improvements to be
brought for a better efficiency.

1. Intraducticn.

AS the plastic waste are coming from dirfferent scouriss,
¥ing-Guang Plastics Factory is mainly specialized in th=s
grocessing of soft PVC and PE.

Before the installation of the new extrusion 1in=. the

prccessing of plastics was carried ocut as follous

1.1. The former technalogy for processirg soft PVO

- Waste hand-sorting.

- Washing and drving.

- Tearing. blending and adding with plasticizer colcuring
agents. lubricant and stabillizer in Zcuble rcller. After
the plastification of the mixture, bands with 2 section of
28 ¥ S mm were obtained.

- Seco d plastification using an extruder. The material was
filtrated and this produced a band 2of 20 X % mm.

- Third plastification using another extruder tc produce
S to & mm-dia. spaghetri.

- Cutting the spaghetti into cylindrical pellets in a <ube

dicer: the pellets should be & to 6 mm thick.
Weizhing and packing.

1.2. The former technology for processing PE.
- Waste hand-sorting.
- Washing and drving.

- Pressing and fearing materials in a doublse raoller 1o
densificaticon to raise the vield.

- Plasticizing the material twice in a3 "triple-h=ad
=xtruder into a cvlindrical band with a diamset=r ~f o
To S mm.

NOTE

The triple-head sxtruder iz dsed as raollzwzs @ mwo
gxtruders for the first plastifization and rhe ~tner Lz e
by thz zmelting paste that i3 discharged from che  aroresa:
evnrudersz. The last =zztruder i3z intendzd ftor  trnee 22T
plagrifizanion winth the purposs 34 removing AR oy
ToOmpletely.
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- hurnting the band 1nts cvlindrical pellets inos s 1 =er

should b= S 0 momm thick  weighing and pa rane
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.3. The new technology for processing soft PVC/PE.
Waste hand-sorting.
Washing and drying.

Tearing film into pieces with diagonal line of 10 to 20 mm
in a crusher.

Separating the metals.

Kneading pieces of plastics at a high speed in a heated
charging silo, sprinkling the material with water to
produce granules while replenishing them with
abovementioned additives.

Inserting granules into the hopper of a PRH-120 extruder
to prevent them from bridging.

Filtering the plasticized material through a screen
filter. :

Molten plastics being extruded out of . flat mould and
pressed into a flat band with a cross-section of
100 x 3 mm in & calender.

After having been c¢ooled with water and pneumatically
dried, the flat band is cut into pellets of 3 x 3 x 3 mm
in the GB 125 cube dicer.

Drying through a cyclone separator: weighing and packing.




1.4. Flow sheet

soft PVC/PE film.

WASTE HAND-SORTING

WASHING AND DRYING

1

CUTTING

!

SEPARATING THE METALS

DENSIFICATION

MIXING

ADDITIVES

!

PLASTIFICATION

!

FILTERING

t

GRANULATION

PELLETS
3 x 3 x 3 mm

!

SILO

PACKING
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2. Washing and drying unit

Visit carried out with the responsible personnel of
Xing-Guang Plastics Factory (subsidiary of the SRRUC)

- Mr. XIA SHIMING , Engineer at the SRRUC,
- Mr. ZHANG SHUNRONG. Deputy Director at the
Xing-Guang Plastics Factory. :

2.1. Storage.

Receiving of raw material coming from the selective
collection. It is presented in bundle form weighing 10 kilos
more or less (refer to figure W1).

2.2. Sorting.

These bundles are taken one at each time and opened on the
ground (refer to figure W2).

The workers are performing the following operations

- separation of PE and soft PVC,

- separation of metallic and non-metallic parts,

- separation of damaged plastic mass;

- opening of plastic bags;

- cutting of plastic films, having a large size,
into pieces of 1 m x 1 m (refer to figure W3).

2.3. Washing.

They dip the plastic films into a small tub. These films are
not actually washed but are only wet superficially. The
sand, located on the surface, is not therefore removed from
the material.

2.4. Degreasing.

Following to the first operation the plastic films are
dipped during a few minutes into a second tub containing a
solution of water and Na2C0O3 at a temperature of about 60
degrees centigrade.

This solution permits to remove any trace of o0il and fats
(refer to figure Ws4).
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2.5. Rinsing.

The plastic films are plunged in the first tub once again
and rinsed once more. This neutralizes the effect of the
Na2CO3 solution (refer to figure WS).

2.6. Drying.

These long pieces of plastic films are hung on wires, while
small pieces are laid on the ground. The drying operation is
carried out outside and in the open country (refer tc figure
We) .

2.7. Packing and storasge.

Packing is performed with small 10-kilo bundles and smail
pieces in bags (refer to figure W7).
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storage of waste films

Figure W1

hand-sorting

Figure W2
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Hand-sorting
Washing

Figure Wa

Figure W3
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Figure WS : Rinsinsg

Figure W6 : Drying




Figure W7 : Packing



2. Crushing.

The crushers inspected at the Xing-Guang Plastics Factory
are not efficient encugh. This can be explained as fcllows

- the krives located in the crushing chamber are nct often
replaced:

- these crushers are not intended for plastic films:

- they are not equipped with a ventilator-extractor used faor
the evacuation of the cut films from the crushing chamber:

- moreover, the lifetime of the knives is very short due to
the presence of foreign bodies such as sand. metal. etc...
This is the consegquence of a bad washing.

This operation needs 4 workers and S crushers.

4. Separating the metals.

The electromagnet used is not efficient since metals are
still found in the extruder filter.

The modifications they could bring are the following

- to buy a real'electromagnet:

- to make a vibrating table to let the plastic

mass pass under the magnet at 2 to 3 mm:

This operation needs 2 workers.
S. Densification and mixing.
The Xing-Guang Plastics Factory use high-speed heating mixer

to carry out the densification.

The results obtained are the following

DESCRIPTION Pve PE
Quantity of material in kg 40 40
Time in minutes 1s 20
Quantity delivered in kg/hour 160 60
Apparent density obtained sc far 0.3/0.4 O.0R/0 .10




It can be noted that the results obtained are not
satisfastory and abeve all for the PE. The spparsnt  d2nsins
obtained is not sufficient in order that the extruder <an be
used in good conditicns of productivity. This operation
needs 1 worker.

NOTE.

As the high speed heating mixer canncot densifv the FE. thev
are using now two existing double-reollers t>  tear and
densify materials as a supplementary methcd te raiss th=

yield. In the other hand, it greatly increases <=nzrgyv
consumption and labor cost (2 workers).

34



©o. Extruder line.

I should like to point out that during my insgs<cticsn I noted
that the maintenance department of the Xing-Suang Plasti:s
Factory. managed by Mr. Liu Baoping. did a real g2>x1 jaob.
After l=ss than one vear the extrusion lire 1is in rf=ct
condition of working.

Its production results are the following

35

DESCRIPTION PVC PE

-
)
0
\-

)
-
12

Density of material 0.3/0.4
at the feeding

Minimum quantity delivered 126 50
in kg/hour
Average quantity delivered 145 73

in kg/hour

Maximum quantity delivered 170
in kg/hour

NOTE

We can see that the quantity delivered is rather normal for
the PVC but it is very bad for the PE. Thesz results can ke
explained by considering the density of each material.
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The washing unit consists of several operatisns @ StIrazs.
sorting. washing. drving and packing.

Concerning the sorting. the manual svstem iz verv =trfici
btut it should be carried out in better conditicns 1.=.
improving the working conditions for the personnel and iIn
the same time. improving the sorting cperation.

If the sorting was performed on a table and 1if tne
contaminating materials were put directly 1in separated
boxes. re-contamination would be aveoided. This 1s not  the

case, now.

Mcreover, the metals and non-metals would be recuperated and
s0ld tc companies who recycle these materials.

Washing cannct be considered as efficient for the faollowing
reasons noted on the spot

- the plastic films are washed in large size:

- the material is not subject tc any mechanical force to be
separated from the sand that remains stuck on the films:

- the perscnnel working in these washing units suffers from a
lack of information. This leads to an inappropriate washing
procedure i.e. too early wear of crusher ¥nives., =2xtruier
screw and feed cylinder as well as cube dicer knives

Drving is made ocutside: the pieces of plastic mass ars
fact hung on wires. As all washing units are lacated in  the
country area. the wind brings 4dr.st and sand back on  the
plastic films that are morecver wet. The area fireseen fov
the drving operation is the mud flocr.

Packing i3 alsc carried out curtside. This «<peratisn zoulid b=
improeved bv simplv using a3 smazll hand-opsratad  press. :
will increase the apparent density and reduce the tra
charges becauvse the washing units ars located a3t sev
hours from the recvcling factory.

The wasning unit I vizited can process onlv e tons p=r
month 3% fThe maximum and somenimes. nonhinz at all  DeEsrege:
~h=zv d=pend completelv -n the atmiscieric <inliticns zin =
ail the 2peratiins ars carrisi sun cunzias




In order to take the corr=ctive actions relatines
these prcoblems the managerial staff pertainins to
Suang Plastics Factorv is thinking of performing the
and drving cpsrations in their 2wn buildinss.

o b=
e T £l

I' ot
Ty ke

Thev also want to improve the mechanization 3nd washing ©r
ing for instance, Archimedean screws under watesr and
ilied trommels under heavv water for the rinsing.

battery 1intended for hot-air heating can alsos be used
or drving.

thanks to  th=

This improvement can be render=sd pos ie
able in their ~un

S
extrusion pilot unit having workers avai
unit.

I could also note that the percentage of contaminating
agents is of about 2 to 8 % instead of 20 % as some told me
before

These values are very impeortant tco be able to know t
as w=ll as the type of washing that is to be fore
this operation is mechanized subsequently..

nhe g
seen it

NOTE

Her= are some notions of the current prices.

1 vuan = 0.28 U3 $ corresponding to +/- 102 Belgian Francs.
DESCRIPTION yuan/kg
dirty plastic waste 1.5
washing (less the loss) 1.0
Total
clean plastic waste 2.5
transformation 1.2
Total
granules (pellets 2.z
Intact mat=rial i(s<ofr PYI. TLE
Thess prices Wwere 2iwven %2 mMe v She mManagsriaz.  Itarft  from
fing 3uang Plasti:s fatqir tir nhe Zafn PUC
It Zan bte not=d that washinz Iz taking 3 Zrezt pare r rhe
sellln; prics 2f the revled granules. on the ther hand
1r ig ot possible ro incrsass the z=elling pri-—< 3z loinz  as
washinz iz not <fficient
3o, I zhould Like to underline thiz  poln t-r all r e
sboveementlonsd eazaons

>F
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.2, Auxiliarv =quipments before extrusion.

T.2.1. Intraduction.
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1allv consider as azuxiliarv =quipments
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- the crusher.
- the electromagnet,
- high-speed hesating mixer.

nad

iy

AS w2 could note. thsse eguipments give riss to problems
their productivity is not very =2fricient.

i should like to draw vour attention to the following poin
which have a certain influence on the productivity of =«
recycling line of plastic masses

v

t
h

- the density cbtained after "Jdensification” using the
high-speed heating mixer.
If a real densified material could bte cbtained.
the quantity delivered of the extrusion line would be

-~

multiplied by 2 or 3 *imes depending <n the material used.

\d

- if a r=al electromagnet could be used., the wear of th
extruder screw and feed cylinder would b= reduced.

Following to these findings all these auxiliarv =gulipmants
could be replaced by a densirfication machine.
7.2.2. Densification unit.
7.2.2.1. The densification will be usad for
- foil shreds,
- foil spoilage.
- waste and spoiling welding and printing.
- waste of trimming and deep drawning,

- used fcil packing materials re.g. : =acks, bags. =t<. .

- textile strings out of PA, polvsster, wasts
in band-materials. =tc




7.2.2.2. The process.

The machine consists of an oval. vertical standing
vessel with several anti-reotating knives operating
like a pair of scissors.

The rotating knives will be unpelled directly by
electric motors (no fault susceptible transmission
gearing).

The waste matarial Is brought in the row state on top
of the plant. The scissor-like operating knives cut
the waste material.

The plant does not require any additional consumption
of energy for heating as the frictional heat produced
through the cutting process leads immediately to the
melting of the materiel.

With the addition of medium cooling such as water or
granulated material, the plastic compound will be
quenched ana granulated.

The addition of water is automatically regulated by
an electromagnetic valve.

The plant is supplied with a suction plant that leads
the steam produced after adding the medium cooling
i.e. water.

The granulated material is being discharged through a
pneumatic operated shutter and bagged or transmitted
by an automatic conveyor.

7.2.2.3. Advantages of the plant.

A profitable investment, working in one shift only,
the plant will be paid by itself in just a few months
time.

Saw operating costs. Production of the granulated
plastics in cnly one working operation.

For that sort of operation, only a semiskilled worker
is required.

Reduced power consumption thanks to ideal arrangement
of the cutting devices and the direct-drive
maintenancefree through regular lubrication and
enclosing of all moving parts.

Easy to manipulate because of smooth inside and no
dead spaces, easy cleaning of vessel when material
and colour are to be changed.

Crumbling, nco caking granulated material with a bulk
weight of 0.4 to 0.65 kg/liter.

D3




7.3. Extruder line.

At the present stage wWe can say that the extrusion
line is operating as follows

Efficiency.

With the integration of the newly-installed unit in
the process. the operations necessary are
representing 50 to 60 % in relation to those carried
out previously.

However, the efficiency is increased only by 10 % due
to the 1low efficiency produced by the existing
auxiliary equipments. For instance, more workers are
required for the crushing operation.

Energy.

The consumption of power for the production of PVC is
of 0.8 kwh/kg instead of 1 kwh/kg previously.

Quality.

The quality of the plastic masses has increased
because the plastifying temperature for each type of
material can be now controlled.

In the old process they were using the double-roller.

With this technique they could not controlled the
temperature and the material was therefore damaged.

Concerning the PVC, there were emissions of HCl1 and
plasticizer vapours that polluted the working place
seriously, caused harm to workers' health, corroded
equipments and firally had a bad effect on the
quality of the products.

Productivity.
The extrusion 1line is not wused at its optimum

productivity. This is due to the density of the
plastic masses essentially.

Y0
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The table herebelow is giving the values that can be
reached if a densification line is used.

PVC PE
DESCRIPTION DENSIFIER DENSIFIER
with without with without
Density 0.6/0.65 0.3/0.4 0.3/0.4 0.08/0.1
Average quantity
delivered (kg/h) 250/300 145 150/200 73

The productivity could obviously be increased by 2 or 3

times and in the same time the quality could also be
improved.

If a densification line was installed

at the Xing-Guang
Plastics,

the flow sheet could be represented as follows
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7.4. Future flow sheet : soft PVC/PE film.

WASTE HAND-SORTING

WASHING AND DRYING

!

DENSIFICATION UNIT
and
SEPARATING THE METALS

1

MIXING ADDITIVES

!

— PLASTIFICATION

!

FILTERING

]

GRANULATION

PACKING
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IV. MANUFACTURING THE EXTRUSION LINE IN CHINA

1. Introduction.

In this chapter I am zZoing to subdivide the extrusion line
into several assemblies and describe each assenmbly
separately.

The different assemblies are the following :

D.C. feeder,

- extrusion line control panel.
- main motor of extruder,

- screw and feed cylinder,

- reducer,

- concrete frame,

- chassis and body of extruder,
- granulation.

2. D.C. feeder.

It contains all the power and control components of the
extruder motor. It operates with controlled diodes and a
fault spotting system is fitted on the panel in case of
eventual breakdown of the unit.

This D.C. panel could be supplied by the S.E.A.W company
(refer to chapter V, section 1).

3. Extrusion line control panel.

It includes all the power and protective components of the
cooling fans, hydraulic units, cube dicer and all
temperature control instruments of the extruder and alsc of
the screen changer.

To carry out this assembly, a few modifications are to be
brought. Its variation of speed for the calender and cube
dicer is made now by using a variation of frequency. This
technology is not very well known in China.

It is the reason why we decided. with the agreement of the
Chinese persons in charge ¢of this project, to use a
variation of speed coperating with direct current even for
the weak powers.

S.E.A.W are able to supply the relevant control cabinet
using the temperature control instruments belonging to the
Shanghai Sixth Automation instrumentation Factory (refer to
chapter V, sections 1 and 2).




44

4. Main motor of the extruder.

The Chinese managers, who are in charge of this project, let
me know that the motors operating with direct current and
manufactured in China. are bigger and largeir at the present
time.

On the other hand, the PRH 120 extruder manufactured by RHEO
S.A. has actually a sufficient available place in the motor
emplacement in order to receive it without important
modification.

S. Screw and feed cylinder.
The Chinese responsible managers as well as those from RHEQ
S.A. company have settled an agreement about it (refer to

chapter VI, draft).

This assembly will be supplied by the same RHEO S.A.

6. Reducer.

In the present time the reducer is to be supplied by RHEO
S.A. company, but afterwards, it could be manufactured in
Shanghai.

The reducers made in China now are too voluminous to meet
the same technical features and besides, the ball-bearings
used to take-up the axial stress cannot be found.

This changement would involve a complete alteration of thne
extruder (refer to chapter VI, draft).

7. Concrete frame.

At the present time this frame is made from concrete
reinforced with metallic fibers according to a process
developed at the INIEX institute located in Lieége (Belgium).
I personally believe that this sort of material cannot be
made in Shanghai. So, this frame can be shaped with founded
cast iron. This process is more simple.

8. Chassis and body of the extruder.

I personally see no problem to find a boiler-works for the
supply of the different parts according to the working plan.
9. Granulation.

The granulation consists of a screen changer, a central
hydraulic station, a cooling tank provided with a calender

and a cube dicer.

When the next extrusion line is installed, the cooling tank
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will have to be lengthened of 1 meter as cocling water has
not a temperature low enough in this area.

As far as the cube dicer is concerned. good machines are
existing in the Chinese market. This type of cube dicer
could be used efficiently provided that slight modificaticns
would be brought.
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V. VISIT TO SEVERAL COMPANIES
1. Shanghai Package Instrumentaticn Plant.
73. CAO BAO road - Shanghai
Mr. ZHANG EN-CI - Technical Director.
This company is specialized in the manufacturing of control

cabinets and panels. They work sheet-iron essentially that
is S mm thick maximunm.

SRRUC company could subcontract the different parts made in
sheet-iron that are included in the extrusion line i.e. the
water tank. the extruder body and other component parts
according to working plan.
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to

Shanghai Electric Assemblies Works S.E.A.W.
760, SI PING Reoad - Shanghai

Mr. ZHOU HE MING - Chisf Enginesr.

U]
0

-t

n

During that visit I was accompanied bty the f2llicwing ger

- Mr. XIA SHIMING. Engineer. SRRUC.

- Mr. ZHANG SHUNRONG. Deputy Director. Xing Suang Plastic
- Mr. LIU BAQOPING, Deputvy Director. Xing Guang Plastics

- Mr. OU JIN, Xing Guang Plastics Factory

{1]

The SEAW factory is specialized in the manufacturing =°of
2lectric cabinets and dirsct current parnels.

They use material of verv good gqualitv and =ssentiall~ "EBIY
components manufactured in China.

The SRRUC company could use this factorv as a =subIzntractor
for the manufacturing of the electric zabinets incizded in

the extrusicn line.
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(7%

Shanghai Sixth Autcmaticon Instrumentatilin Fatrtory.
Oing Pu - 3hanghai - <hina

Mr . HONS ZHAC JIAN., Vice Direct:
Mr. CHEN ZONG HAO. Chief Engines=sr.

During rthat visit I was accompanied by thes following persons
- Mr. XIA SHIMING. Engineer, SRRUC,

- Mr. ZHANG SHUNROMG. Deputy Director, Xing Suang Flastic
- Mr. OU JIN fr-om <ing Suang Plastics Factorvy.

tn

This companv iz sg=cialized in  tne temperisture regu
necessary for the granulation.

e BN}
[T o

In the futurs thev could supply all the measuring
instruments nec=ssarv f+r the installiaticn of the =sutrusicon
line.
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VI. DRAFT BETWEEN SRRUC AND RHEO S_A.

Here are the minutes of the meeting and discussions held on
April 21. 128% in Shanghai concerning the f2llsw-up
cooperation between the Shanghal Rescurce BRecoverw  and
Utilization Company from China and RHEO S.A. from Belsgium

Participants

SRRUC
Mr. Zhu Kexi., Deputy Manager. SRRUC,
Mr. Xia Shiming, Engineer. SRRUC,

Mr. Zhang Shunrong. Deputy Director, Xing Guang
Plastics Factory,

Mr. Liu Baoping. Deputy Director. Xing Guang Plastics Factorvy,

Mr. Zhang Guochang. Interpreter., SRRUC.

RHEO S_A.
Mr. Vincenzo Sciascia. Project Manager. RHEO S.A.

An agreement was reached by both parties on the fcollowing
points

1. Both parties. 3RRUC and RHEO 5. A. . expressed satisfaction
with the UNIDO Workshop on Waste Plastics Recyclins

Technology held in Shanghai as scheduled., and =especiallv
with its significant influence on the experts and delzsgates
attending the Workshop from ditferent provinces and
municipalities in China and theose from different South EastT
Asian countries.

2. The Chinese party will immediatelv submit an official

request for follow-ups ¢f the projezt US/CPR/86/120 to UNIDG
authorities through CICETE, the Ministry of Foreigh Ezxnomic
Relaticns and Trade.

2. RHEY 3S.A. express=d confidence and sprimizm ror
convincing the Belgian zovernment to provide rrniaer
financial help fo>r achieving the UNIDO Praoject U3, PR, 20 120

with the whole ==t of the densificaticn line.
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4. After visiting several =lectric appliances and machinsry
manufactur=ars in Shanghai, Mr. V. Sclascia telisves ~hz=
Shanghai 1is <apable of producing al I r

accessories for the 2xtrusicn line except
screw. cviinder and reducer but he did
possibility of manufacturing the reducer
time later.

e

a

oo,
I

S. SRRUC expressed willingness to recommend the

EC 123
tvpe extrusion 1line to all representatives of resource
recovery and utilization <companies coming from Jdifferent
provinces to attend the Profession Conference tc be held in

July, 1989 in Qingdao.

SRRUC would also make the same recommendati>n to the
visiting members from the World Union of Cooperation wWith
the aim of obtaining more purchase orders for the extrusicon
line.

6. SRRUC wished to be an authorized agent to sell the
extrusion lines produced by RHEO S . A. in Belgium.

7. SRRUC had the cbligation of not distributing any kind
technical data or drawings concerning the manufacturing 3
production of the Belgian patented short screw, cylinder and
reducer.

The minutes of the Meeting and Discussions are t©o b=
prepared in 4 (four) copi=ss and sign=d by the re resexts;ves
of both parties, and each party will hcld 2 (twe: z:pi=s
Signed by
Mr. Vincenzo SCIASCIA Mr. Zhu FEX
Prcject Manager Ceput, Manz
PHEO S.A. SRRUZ
April 21, 13223 April Z1i. 1
in shanghai in Zharszrai
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VII. THANKS
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Mzssrs : —hu Kexi, Deputy Manager from SRRUT.

Xia Shiming, Engineer from SRRUC.

[

Liu Baoping,Deputy Director from Xing Guang Plasti:

Zhang Shunrong. Deputy Director from Xing Guang Plazti:s.
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FINAL REPORT

EXPERT MISSION AT THE SHANGHAI

Resource Recovery and Utilization Company

US/CPR/86/130/11-03/J1340

PLASTIC RECYCLING DEPARTMENT

SHANGHAI : People's Republic of China

03 to 29 June 1988 Vincent SCIASCIA

United Nations Industrial Industrial Engineer

Development Organization Project Manager
RHEO. S.A.
BELGIUM
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This report has not been cleared with the United Nations
Industrial Development Organization who therefore does not share
necessarily the views presented.
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Plan of the report.

I. Description of the expert mission.
II. Installation of equipments.

III. Start-up and operational instructions.
A. Extruder line.

Extruder PRH120.

Screen changer.

Hydraulic unit.

Calender and cooling tank.
Cube dicer.

D.C. power panel.

Extrusion line control panel.

Noohowor-

B. Microniser line.

C. Note.

IV. Integration of the equipments.
A. Extruder line.
1. Integration of the equipment for P.E.
2. Integration of the equipment for soft PVC.
3. Final flow sheet.

B. Microniser line.

V. Optimization of the recycling line and recommendations.
1. Extruder line.

2. Microniser line.

VI. Conclusions.

VII. Thanks.




I. DESCRIPTION OF THE EXPERT MISSION.

The purpose of the mission was the following :

Date of arrival in Shanghai : 3rd june 1988.

Date of departure from Shanghai : 29th june 1988.

To realise a recycling system for plastics waste adapted to

the needs of the country and integrated in a general programme of
the SRRUC for waste recycling,the expert will be expected :

1. Survey the installation of delivered machinery, i.e. plasticiser
and microniser and other accessories for plastics recycling.
2. Start-up the recycling line.

3. Give the necessary operating instructions to the Chinese
technicians.

4. Discuss about the integration of the equipment in a complete
recycling line.

5. Integrate existing equipment in the new recycling line.

6. Give instructions on how to use existing and new equipment for
technical and economical optimization of the recycling liiie.

The expert will also be expected to prepare a report setting out
the findings of his mission and recommendations to the Government
on further action which might be taken.
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II. INSTALLATION OF EQUIPMENT.

Date : - Sailing of ship : 18th april 1988 (from Antwerp).
- Unloading of ship : 22nd may 1988 (Shanghai).

This material was shipped by RHEO and reached SHANGHAI by sea.
The extruder line had been installed inside the first container for
shipping while the microniser line was placed inside the second
container.

During transportation the shipped equipment

1Y

was not damaged.
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Extruder PRH 120

The assembly and installation of extruder and microniser lines were
carried out together with the personnel of XING GUAN Plastics
Recycling Company.

On the spot we enjoyed working with an efficient and competent staff.

r

Instaliation of extruder
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screen changer and calender.

e e e ar—

%

=17
- y m - .

Extruder + screen changer + calender and cooling tank.
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Extruder line.

Micronicer line.




III. START-UP AND OPERATIONAL INSTRUCTIONS.

The extruder line and microniser line were put into service
with the help of all customer technicians from XYNG GUANG Plastics
Company.

For each machine we gave the instructions for the start-up
together with the safety instructions.

A. Extruder line (refer to drawing n® 87/59/MK/1057)

1. Extruder PRR 120.

= Checking the rotation direction.
- Starting the main motor (111 kw).
= Checking the cooling system of main motor.
- Checking the various safeties (thermal, ventilation,
pressure, ...).
— Rotation direction of mixer located in the feed hopper.
= Instructions for lubrication.
-~ Checking the cooling circuits for the following parts :
. reducer;
. screw of the extruder;
. feed hopper;
. feed cylinder;
. plastification cylinder.

2. Screen changer.

It is hydraulically operated and a pressure gauge is fitted into
it. The reason is to advise the operator by means of an alarm system
connected to the pressure gauge when a filter change is required.

Inspection : . heating resistance;
. temperature regulator;
. pressure gauge.




3. Hydraulic unit.

The screen changer is supplied with a hydraulic unit composed of
a welded steel sheet oil tank with external level indicators, filling
cap with filter, inspection door for discharging outlet.
The gear pump is mounted coaxially to the valve with manometer on-off
pressure switch and hydrogen accumulator.

Inspection : . motor rotation direction;
. overload;
. working pressure.

4. Calender and cooling tank.

The unit consists of a calender that permits to obtain a strip
with constant thickness. Moreover, speed is adjustable (frequency
converter).

A safety is located at the foot and permits to reverse the
rotation direction in case of incident. Finally, a blower permits
to dry the strip.

Inspection : . rotation direction;

. overload of each motor;

. adjustment of calender linear speed;

. instructions for adjustment of frequency
converter for calender engine;

. adjustment of drying blowers to the obtained
width of strip;

. instructions for lubrication.




5. Cube dicer.

This unit permits to obtain cubic pellets (3x3 mm)
from a 3 mm thick and maximum 125 mm wide strip.

Inspection : . overload;
. rotation direction;
. instruction for adjustment of frequency converter
for driving and cutting engine;
. instructions for lubrication;
. various safeties.

6. D.C. Power Panel.

It contains all the power and control components of the extruder
motor located on the panel. A fault spotting system is fitted in case
of eventual break—down of the unit.

7. Extrusion line Control Panel.

It includes all the elements of power and protection of the
cooling fans, hydraulic units, cube dicer and all the temperature
control instruments of the extruder and screen changer.

All the machines are fitted with interblocks for operating mistakes.
Each element can be operated separately and an alarm system is
operating in case of breakdown and will draw the operator's
attention.

B. Microniser line. (refer to drawing n* 87/59,MK/1057).

The microniser consists of :

one vertical rotor with 4 centrifugal plates. Each plate is equipped

with 24 adjustable and interchangeable turbine plates. There are 4

intake holes. Three of them are provided with adjustable rack slides
for regulating the quantity of the inflowing air. The overflow is




63

flanged to the fourth intake hole. The overflow is infinitely variable
to recirculate oversized particles.

The filter-cyclone has 16 m2 filter area for cleaning Z9-200 m3
air per minute. The control of compressed air for cleaning the
filter hoses is effected by 5 olectromarneric vialves vhich are
installed on top of the filter. The impulsion for thes: comproess.d
air blasts is given by electronic timer.

Inspection : . overluvad for each inctor:
instructions for uybrication:
direction of rotation:
line safeties:
electronic timer control:
temperatire probe;
depression gauge in the cvelune-riltor,

C. Note.

The startin,: phuase with the polymers has been performed =ith
MooAndre NOIRHOLINIE

irefer to report, chapter 350
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IV. INTEGRATION OF EQUIPMENTS.
A. Extruder line.

1. Integration of equipments for P.E.

During our first discussion with M. Zhang Descing, the latter
explained us how Xing Guang Plastics Company would like to
integrate the new extruder line manufactured by RHEO S.A.
Company.

The flow sheet was the following

- Washing.

-~ Cutting.

- Ist. filtration and granulation.

- 2nd filtration and granulation (extruder PRHI120)

The first filtration and granulation would permit to
perform a pre—densification. But during the first tests, we noted
that the material had a too high degree of moisture. This could not
be accepted by the nextextruder.

The Xing Guang Plastics Company had a mixer operating at
high speed and provided with heat while in use.

A test was then carried out in order to know if this hiyh
speed mixer could have been used as densification unit.

The principle is the following

while agitating machine is turning at constant speed. the
temperatiure is increased in the agitating-mixing room until the
material is aggzlomerated.

Water is injected to prevent the agglomerates from stirkiay
to one annther and also on room walls.

When coming out, the wastes are shaped like densified
faterinl,

After several tests, the result obtained vas soitabhe
jensification was cesplable so that the new cxtrnder Lo conld
e operated under proper eonditions, (Refer to report written hy
A Noirhomrme for the resialt obtained in production, chapter 2055
Ser final flow sheet, section 2 and sectional drawing: of line

t
i
13
1
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2. Integration of equipment for soft PVC.
The flow sheet was the following :

. SOFT PVC |
—

¢ WASHING

. DRYING |
I
|
1
STORAGE

|

| CALENDERING UNITS
ADDITIVES 100 mm dia. | €—3X44 Kw.

S

!

i 1st FILTRATION
! EXTRUDER 60 mm dia.

2nd FILTRATION
EXTRUDER 60 mm dia. <dX4.353 Kw.

«3X4.5 RKw.

"GRANULATION
L

T

K0=—100 Ky hour

'
|

{ PACKAGING
| CONDITIONING THE BAGS
| ]

[

|

i
—_—
STORAGE ___ ~

—
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3. Final flow sheet : film PVC/PE.

Situation : end of experts mission

FILM
WASHING
DRYING
STORAGE
CUTTING 4X7 Kw.
ADDITIVES | DENSIFICATION <——50 Kw.
MIXING
PLASTIFICATION | «—120 Kw.
GRANULATION «— 43 Kw.
$<4 m3 of water per hour
/= 170 Kgh.
PACKAGING

CONDITIONING THE BAGS

STORAGE

Notes : The Kws represent the installed power.




Following the excellent result obtained on the P.E., the same
tests were carried out on the plasticized PVC.
Excellent results had been obtained. (Refer to report from M. André
Noirhomme, chapter 3.).

Owing to these results, the Xing Guang Plastics Company decided
to remove the 3 calendering units located out of the same room as the
new extruder line and installed the high-speed mixer.

(Refer to final flow sheet, section 3 and sectional drawing of line).




B. Microniser line.

The microniser line was installed in another building than
that foreseen for the following reasons :

- noise.

- Height of cyclone-filter.

- Two lines close one from another were separated.
(see lay—out of RHEO company, drawing
n* 87/59/MK/1057)

- The plastics to be treated were different.
(soft and rigid).

So, it was more reasonable to dispose of two separated places.
( refer to drawing).

(4.
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V. OPTIMIZATION OF THE RECYCLING LINE AND RECOMMENDATIONS.
1. Extruder line.

We recommended to install a feeding Screw in order to feed the
extruder in the hopper . This avoids that a technician must remain on
the extruder cover plate continuously. The technical data had been
given to the managers of the company. These told us they would do what
was necessary. RHEO S.A. had already foreseen two level indicators
on the feed hopper in order to control automatically the feeding
screw.

We noted that content of mineral waste (sand) was important
in the polymers. It became urgent to solve this problem because the
lifetime of wear parts would be reduced very much (extruder screw,
cylinder, granulation cutter, etc...). This problem could be solved
by improving the cleaning of film. This could be dore with appropriate
equipment that would perform the following operations :

Cutting.

Washing.

Separation (PE, PVC, minerals, waste particles).
Drying.

2. Microniser line.

In the present time Xing Guang Plastics Recycling Company
is presenting a lack of rigid plastic adapted to the microniser
(during our mission in Shanghai we only micronized +/- 100 Kg of
plastics).

In the future they would like to be able to extend the use
of this line. They do want it anyway.

For instance, they would like to micronize the aluminium
wastes (important added value).
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This wider diversification and this type of recycling are
already used in Europe.

This technique consisting of a line for aluminium is used and
mastered by RHEO company.

The following modifications should be brought :

— Cyclone adapted to aluminium.

Adequate filter.

Modification of microniser feeding system.
Extraction fan.

Modification of electric cabinet.

A two-stage separating screen.
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VI. CONCLUSIONS.

At the end of the mission the microniser and extruder lines were
complete and their utilization met the requirements specified in the
contract concluded between RHEO and UNIDO.

Four copies of all technical brochures and drawings have been
supplied to Xing Guan Plastics Recycling Company i.e.

User's and maintenance manual for microniser and extruder lines.
All the technicians responsible for this project have examined

the technical documentation carefully and are able now to use this
information efficiently. ’

Common conclusions.

a) The problem of densification is solved i.e.
two densification units are already installed;
total capacity : 400 Kg/hour and present capacity of
plastification : 200 Kg/hour.

b) We deeply recommend what is following :
1. To increase the quantity of spare parts in Shanghai.
The following parts are absolutely necessary :
- grooved feed jacket

- plastification cylinder
- air gap

- screw nose

- extruding screw

- honeycomb or filter holder

- screwing-die

- several sets of cutters for granulator.




#

2. To use high-capacity crushing-washing machine that can
permit :

- to remove foreign bodies (sand, dust, ...)
- tc increase the quality

- to increase the crushing capacity

- to reduce materials handling

- to reduce moisture

3. To install a second plasticiser parallel to the first.
It would be fed with the second densification unit.
This machine could be operated with a motor made in China.

4. Owing to the cheerful expectations of installation of
additional modules, it is high time that we write down
together the preliminaries of a joint—-venture agreement.
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VII. THANKS.

I should personally like to thank very sincerely the SRRUC
and the Xing Guan Plastics Recycling Factory team for the kindness
and efficiency with which they allowed me to perform my mission as
expert in Shanghai.

Messrs : ZHU KEXI
ZHANG DEXING
XIE SHI MING
WU ZHOW%5QING
LIU-BAO-PING
LIN XIN ZHONG
ZHANG GUO CHANG.
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RHEO S.A.
3. rue A. Renard
5210 Seilles

Belgium

FINAL REPORT

EXPERT NISSION AT THE SHANGHAI

Resource Recovery and Utilization Company
US/CPR/86/130/11-04/J1340
PLASTIC RECYCLING DEPARTMENT
SHANGHAI : People's Republic of China

08/06 to 06/07/1988 Noirhomme A.
United Nations Industrial Product Manager
Development Organization S.A. RHEO

BELGIUM

This report has not been cleared with the United Nations
Industrial Development Organization who therefore does not share
necessarily the views presented.
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PLAN OF REPORT

1. Location and purpose of the mission.

I1. Job description.
1. General description of the mission.

3.1. How to survey the installation of delivered
machinery, i.e. plasticiser, microniser and
accessories for plastics recycling.

3.2. How to give operational instructions to the
Chinese technicians.

3.3. How to give detailed instructions for the
operution of the machines for different
materials.

3.4. How to prepare a user's manual, containing
all necessary operations and repair instructions.

3.5. Integration of pilot unit.

3.6.1. Plasticiser.
3.5.2. Microniser.
IV. Special findings.

V. Future Industrial Development between
SRRUC and RHEO S.A.
Report on the findings of the mission and recom-
mendations to the Government on further action
which might be taken.

VI. Conclusions.

VIil. Thanks
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I. LOCATION AND PURPOSE OF THE MISSION.

Shanghal Is a densely populated industrial city which
generates large quantities of waste material in the course of
production and daily life, among which the post-consumer waste
reaches 8 % and industrial waste 92 % of the total. The Shanghai
Resource Recovery and Utilization Company (SRRUC) recovers at
present sixteen categories of waste materials.

The company |is dlvided into 12 districts in the city of
Shanghai and has 10 suburban divisions, among which the Xing Guan
Plastics Recycling Factory where the pilot plant is established.

The total annual output is 2000 t. of which +/- 800 tons
are recycled in PVC.

The project was to perform a recycling system for plastics
waste, adapted to the needs of the country and integrated in the
general programme of waste recycling of the Shanghai Resource
Recovery and Utilization Company (SRRUC).

Date of arrival in Shanghal : June 8, 1988.

Date of departure from Shanghal : July 6, 1988.




I11. DESCRIPTION OF THE MISSION.

3.1.

3.1.1.

How to survey the Installation of delivered machinery
l.e. plasticiser and accessories for plastica
recycling.

Plasticiser

The machine was mourted according to lay-out
established by S.A. RHEO.

Its installation and setting up permitted to work |in
good conditions.

All the following parameters have been observed :

- dimensions

- water-inlet

- evacuation of water and steam
- compressed air

- power supply

- working safety

One point must however be raised : the tension
instability of main circuit.

Using an oscilloscope a deformed sine wave extended by
micro-cutting cff.

The distributor is not necessarily faulty because the
malfunction can result from the proximity of
induction machine.

An electronic module was therefore replaced by an
equivalent componen,t less sensitive to current
fluctuations.




3.1.2.

It must also be noticed that at the beginning of the

mission the materials had to be supplled and
transferred by hand, while waiting for lifting screw and
pneumatic conveyance provided by SRRUC.

This did not disturb the flows but necessitated that
two additional workers had to be present contlnuously.

Microniser

The microniser was Installed in accordance with S.A.
RHEO requirements i.e. according to operating
conditions and safety standard.

Its installation and functioning gave full
satisfaction.

Moreover, this machine was Installed alcne in a
separated room.

This involved tke following advantages :

- facilitating “he supply (stock reserve) and
storage of | nished product.

~ avolding lo arithme accumulation of nolse
and lmpact of it on the workers.




3.2. How to give operating Instructions to the Chinese
technicians.

In order that each technician takes great
advantage of the operating Instructions and after
having appreciated the in-house environment during
the few days preceding the beginning of the courses,
I thought it necessary and efficient to carry out as
follows :

1. Generalitlies on the various plastics and some of
mechanical features relating to the functioning of
the machines (PE-PP-ABS-PVC-PS).

2. Operation (plastification, filtering,

calendering, cooling, drying and granulations).
General explanations - theoretic and practical
courses in turn.

3. Beginning of the course with more details and
supported by each element of the line (theoretic and
practical).

4. Special features and handlings - particular
precautionary measures.

Disassembly - replacement - adjustmant - reassembly -
lubrication and preventive maintenance were related
in detall.

Most of the special cases occurred since the birth
of extruder were explained.

Lines of conduct had been determined In order to
solve as qulckly as possible eventual problems.




NOTES.

a. The key-points as well as the operating
procedures, maintenance and manufacturing procedures
had directly been translated into Chinese so as to
Issue or post copies of them as quickly as possible
(see attached example).

b. Most of the problems Involved in the utilization

of a new line on a local product and Its integration

in an existing line had been explained and solved
with the close cooperation of the Chinese technicians
and their managers.

c. I had been able to carry out my mission
efficiently thanks to an excellent team spirit and
ideal working envirunment.

After each session we used to speak l.e. questions

and answers in order to verify the comprehension and
follow—up of the technicians. We also went into more

detall for certain point at the technicians' request.

In case of lack of knowledge or comprehension of
some peculiar maintenance, the latter was repeated
until it was understood by all the technicians.

Example : discussion - design and modification of a
screwing-die.

33>
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3.3. How to give detalled Instructions for the operation
of the machines for different materials.

These Instructions had been given to all the
production workers as well as the maintenance staff.

In turn between lecture room and workshop, the
detailed Instructions had been given as follows :

1. General description of line and its components.

2. Detalled explanation of each component.

3. How to proceed with start—up and stop operations.
4. Safety instructions.

5. Explanation of each adjustment parameter and
eventuals implications.

6. Examination and how to work out the varlous
procedures in relation to the manufactured products
as well as internal modifications i.e. replacement

of screw nose and alr gap, extruder screw, and
adjustment of microniser blades.

7. Optimization of quality and machine capacity
according to the worked material.

8. Survey of production procedures. (Refer to

example here below).

The operators used repeatedly to start—-up, adjust and
improve the machine productivity to become
{ndependent progressively.
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a) Plasticiser.

At the end of the educational program the machine
could be operated with 2 shifts.

A large number of technicians were able to operate
the machine and one only was sufficient to operate it
during lunch-iime.

Materials used : PE and soft PVC independently.

b) Microniser.

We disposed of two materials only i.e. rigid PVC
and PS shock which quantity was reduced.

1 had difficulties in showing the obvious
performances of this machine.

PVC Capacity : 200 Kg/hour.
Size grading : < 600 p.
Man-power (labour) : 1 man.
Consumption of energy : 40 Kw.

PS SHOCK Capacity : 150 Kg/hour.
Size grading : < 150 p.
Man-power : 1 man.
Consumption of energy : 10 Kw.

As the micronized material returned frequently in the
machine, handling and malntenance of it had been
studied thoroughly.
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3.6. Integration of pilot unit.

3.6 1. Plasticiser.

During the several tests carried out with production
staff, initial program obviously appeared that it
was not suitable.

The calendering operation (long, expensive and toxic)
had to be followed by crushing.

The crushed material obtained could not be compounded
on the mixer.

On the other hand the plasticiser only admitted
material having a density > 0.3 and very dry.

1 therefore had to begir a series of tests in order
to adapt the different parameters of an internal
mixe: converted into densification unit-mixer.

Starting from a crushad material (PVC) discharged
into high speed mixer, we ada the various additives
like softeaers (plasticizer), oxidation Iri.ibitors,
colouring agents in accordance with an established
sequence.




: Broyeur
D : Densificateur
PL : Plastificateur

sheet additives
PVC Folies B |——| b /> PL granulates
Sequences
(a)
C
/ Tt
E‘ /,
7"
-~ -7 T~
7 _ N
Ve .
/-
- (see notes)
° -

A Premiére addition PVC Broyé 45 kg
MB Black 1
Plastifiant 0,4
Ti 02 1

3 Deuxiéme addition Plastifiant 2,8
Pb S04 0,05

C Troisiéme Addition Water 0,

D Ejection du densifié




This principle permits to incorporate loads, to
homogenize, to densify as well as to dry this mixture
(pre-mixed material).

Man-power : 1 man.

Capacity : > 200 Kg/hour.

Power : 26 Kw (motor).
26 Kw (resistor).

Rapldly we could test the finished product In works
at the Shanghal Blke Spare parts Manufactury.

This very dynamic company produces parts for pdicycles
ané more particulary handgrips.

Annual distribution : 60 milllons of bicycles for
Shanghai only.

Moreover, this factory is using the whole production
of soft PVC recycled by Xing Guan factory.

The results obtained were more than encouraging.
Indeed the produced bicycle hundgrips presented a
bright surface finish with uniform colour and were
free from cavitles.

They coald be compared to handgrips manifactured with
brand new PVC.

Besides, .he percentage of plasticizer (softener) was
reduced to 60 %. The cost price was then less
expensive turning out toc Xing factory advantage.

One only black point had to be eliminated : the
granulates showed a too high degree of mnisture when
used in injection (2 0.4 % of H,0).

The accumulated effects of hot bagging and very high
degree of moisture due to the dry season in Shanghal
gave a too important percentage of H;0 In the bag.




According to the Indications the mechanical workshops
belonging to X.F. made and mounted a pneumatic
transfer equipment.

The latter leads the granulates to a bagging sllo and
liquefy them in amblant air for cooling down before
bagging operation.

The system solved the problem of moisture.

Consequences of these tests.

The sales price of soft PVC produced by the plasticizer
doubled In comparison with the old price and
is equivalent now to 95 % of the price for brand new PVC.

Densification - incorporation step is adapted to the
lay—-out of the line.

Q0
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1.

4.

Crushing room.

This independent room s housing 4  crushers
provided with rotary cutters and fed each with PVC
film. The latter Is cut to separating size of

15 mm.

Total capacity : +/— 150 Kg/hour.

Staff : 4 men.

2. Densification units.

Two units are installed in the granulation room.
Both are operation_al but only one is being used
now, owing to thelr respective quantity delivered.
The followilng 6 additives i.e. DBP Ti O,, carbon
black, PbSO, and BaSO, are incorporated in this
unit.

Capacity : 200 Kg/hour (1 unit)

Labour : 1 man.

3. Plastification—-granulation.

Module dellvered by S.A. RHEO.

Present capacity : 170 Kg/hour, but the quantity
delivered depends on the fouling of the polymers.
Labour : 1 man.

Bagging - Drying - cooling down.

Module made by SRRUC.
Labour : 1/2 man.
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3.6.2. Microniser.

It 1s difficult to predict the future installation
of the microniser inside a circuit.

Several possibilities can  nevertheless be
contemplated :
1. Crushing - micronizatlo.: of plastics such as

ABS - Nylon - PE - PP - PVC - PS in view of
thelr final utilization in powder form.

2. Micronization of PMMA.
Pretreatment at the stage of " cracking ".

NOTE. The project is in stand-by now.

3. Micronization and rounding off aluminium pleces.
The step I8 completed with a screening.
The different cuts are commercialized and sent
to different fields like metallurgy.

This treatment obviously involves some physical
modifications because of the potential danger
resulting from.

This process is well-known by S.A. RHEO and could
rapidly be adapted.

4. Micronisation of loads (limestone, glass,
etc...).
This possibllity was also considered.
It does not actually necessitate technical
modifications but a subsequent education.




IV. SPECIAL FINDINGS.

According to the origin of collecting PVC, it appeared
that the latter was fouled differently. Indeed, some lots contain

a large quantity of sand because they are coming

from
agricultural lands near the coast.

The sand has bad effects on the following flelds :

- Quantity delivered 1is reduced because fllters are
fouled and increase head loss

- Life time of the machine is reduced (depreclatloh is
increased)

- The- cutting parts are to be replaced oftener (higher
maintenance cost)

If a washing - filtration is not carried out rapidly, it

Is necessary and useful to draw the attention to the following
consequence :

- The stock of spare parts at the SRRUC is not enough now

and within short term they will face problems of
dellivery dates.

I only can advise deeply what Is following :

1. Installation of a crusher—washer in replacement of
the 4 existing crushers and completing the line.

2. Buying addltlonai spare parts.

1 am personally sure that RHEO S.A. is able to cope
with these requests rapidly.




2. Study of the integration of a crusher—washer.

The integration of a washer or crusher-washer would
be necessary and would have the (following
big advantages :

A. Increasing the quality of the material and
therefore its market price.

B. Increasing the lifetime of crusher,
densification unit and plasticizer.

Now, the quality of the raw material Is quite
unacceptable for the machines.

The quality of the finished product 1is assured
only by a PRH filter.

Lifetime of the machines is reduced by three
times.

Practically speaking, the cost price is Increased
obviously.

RHEO S.A. has a good experience and the control of
the crusher-washer module and could make a
detalled offer In due time.

Long term.

According to a joint-venture properly established
between both companies, they would produce,
commercialize and Integrate recycling modules.

From 100 to 300 modules coula be manufactured,
installed and be operational according to the
fcllowing program :

- Market analysis SRRUC

- Design of the module RHEO S.A.
Manufacturing Joint-venture to be
Installation determined between
Putting into service both companies.

This program should be studied and worked out Iin
association Dbefore the meeting, open to the
different countries of ASIA, takes place during

the first quarter of 1989,




V. FUTURE INDUSTRIAL DEVELOPMENT BETWEEN SRRUC AND RHEO S.A.

In the present organization the work-load of the
plasticizer is the following :

- 96 % of the time in soft PVC

- 6 % of the time in LPDE.

Owing to the SRRUC'S requirements, the following schedule
can be considered :

Short term (in—process)

1. To extend the collecting of PVC (fillm type) in
order to feed the PPN (8 days a week in 3 shifts).

2. To sample the granulates produced by the
plasticizer within a zone much wider than that of
collected material

3. To recelve the return of request of quality and price of the
reformuled PVC granules.

Middle term.

1. By supposing the commercial successful results of
this product l.e. soft PVC pellets and this is very
likely due to positive experience In manufacturing

bicycle handgrips, a second plasticizer could be
installed parallel to the first one.
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VII. CONCLUSIONS.

Common conclusions.

a8) The problem of densification is solved l.e.
two densification units are already installed;

total capacity : 400 Kg/hour and present capacity of
plastification : 200 Kg/hour.

b) We deeply recommend what is following :
1. To lacrease the quantity of spare parts in Shanghal.
The following parts are absolutely necessary :

- grooved feed jacket

- plastification cylinder

= alr gap

- screw nose

- extruding screw

- honeycomb or filter holder

- screwing-die

-~ several sets of cutters for granulator.

2. To use high-capacity crushing-washing machine that can
permit :

- to remove foreign bodies (sand, dust, ...)
to increase the quality

to Increase the crushing capacity

to reduce materials handling

to reduce moisture

3. To install a second plasticiser parallel to the first.
It would be fed with th: second densification unit.
This machine could be opersuted with a motor made in China.

4. Owing to the cheerful expectations of installating of
additional modules, It 1s high time that we write down
together the preliminaries of a joint-venture agreement.




VII. THANKS.

Before finishing the present report I should like to thank
very sincerely all the persons who played a great rert in
bringing my expert mission to a successful conclusics.

ZRU KEXI

ZHAN®G DEXING

XIE SHI MING

WU ZHONG QING
LIU-BAO-PING

LIN XIN ZHONG
ZHANG GUO CHANG

Throughout my mission they prove their team spirit as well
as their efficlency, cooperation, devoticn and kindness.

So, I am hereby making a point to thank them very much.
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[ZATICN COMPANY IS Lo = wiED 3Y THE UNIDa

For meaory :

Shanghai Resource Recovery and Utilization Company, founded
in 1957, 1is a group of recvcling companies with the quali-
fication of a legal body specially engaged in exploiting
secondary resource, aand 1is the largest of {its kind in
China. It has more then 20.000 staff and workers with an
annual waste recovery amount over l.6 Million tons. SRRUC
deals Ia numerous categories of waste material processing
and trade, such as scrap steel and 1iron, non-ferrous
metals, precious metals, plastics, chemical fibers, 1ll-
qualified cloth, cotton and gunny, waste paper, used glass
bottles, human hair, poultry feathers, domestic animal

bones, old hardware, machinery, electrical appliances, etc

The busitess sccpe of SRRUC covers two principal parts :

trading and production. The former comprises domestic and

overseas trade, while wase processing and wtilization are
incorporated in the later, with an aina it nroviding
{ndaustry and market witi adariaale aw o amatoerial oand asetul

products.




SRRUC has devoted its sustained erffort to the utilization

o' all recoverable waste gererated in society, and no less
- effort to the development of international economic and
techunical exchaange in this field with an expectation of
achieving conservation of tesource and protection of eavi-

ronment for the benefit of mzakiad.

It adopts various flexible business activitles, such as
direct purchasing of usable rejects and purchasing through
agents, direct selling of recla.med products .ad selling
through agents, processing waste for clients, assigning
processing to other relatec (firms, swappiag available
material to mee: different needs, setting up joint enter-

prises, pronmotin: compensation trade, w=tc ...

The company holds dozens of processing enterprises capable
- of recycling different {tems of waste materlal. With
innovation of mechanical devices, revamping of outdate
facilities, and {n%roduction of advanced technology and
equipment, most of ¢them have wupgraded their processing
capacity, ard can provide industry with qualified raw
material, and supplyving marxet with desirable end-products,
which have, largely, wundersone, Ior fanstance, «chemical
decomposizionn and polvmeri.. o, o tediay and forsing ot

high rtemner ~oire.
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Shanghai is a densely populated industrial city which gene-
rates large quantities of waste material 1in the course of
production and daily life, among whicli the post-consumer

waste accounts for -8 Z and industrial waste 92 Z of the

total.

The constitation of the <collected waste can be briefly
summed up as follows : scrap iron and steel takes 42 %,
useable formed steel 18 %, non-ferrous and precious metals
1 %, paper 7 %, rags 1.2 X, gunny 1 %, plastics 0.3 %,
rubber 0.7 %, cullet and glass bottles 8 %, waste acids 8

%, and other items make up 12.3 X.

A1l reclaimable waste material and rejected articles should
be reneatadly utilized in order to provide markets with

chieap raw material and usefnl articles.

Most subsidiary eaterprises of SRRUC have a technical
contingent shiiled in sortinyg, classifying, reassembling
and reforaming all rejected material 204 articles that still
retain certain use value, such as used containers, =echa-
nical parts aad tools, and durable commodities. With thelir
special skill all these rejects regain thelr seviceable

vigour.
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At present, vtejected material .and ticles consist chietly

of the following items : si..;« - -+ ! aad dron scrap, non-
ferrous aet..ls scrap, L . R . hardware, machine
parts and tools, wutemobile pausit ., wenle Lites, useld pacha-
wing paper boxes, oil barr.ls, geonay cloth and sacks, ill-
qualified paper stucih, wasie w Bds3, cle ... Atler sortiong
and simple processing, thesc reclaimed waterial and

articles can increase an aacual protfit of about 20 million

yuan.

Reclaimed product

The wastes which can not be reused directly are to the
processed into various reclaimed products, including raw
materials, intermediate product and finfshed product

through certain technological treatment.

At present, reclaimed products can be categorized into six

varieties with more than 130 kinds:

Reclaimed Iron and Steel Scraup : sheet {ron, {ron bri-
quettes, conversion pig, casting pig, cast-iron condults

and pots, sewar wmanhole covers and other castings.
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Precioug Metals and Chemical Products : gold, silver, pla-
tinum, nickelous nitrate, cobaltous chloride, copper oxide

and other salts.

Reclaimed Non-ferrous Metals : miscellaneous brass, alloyed
casting aluminfium, deoxidizer, flocculant, anti-piping

compound, etc ...

Reclaimed Plastics : regenerated plastic granules, plastic
floor tiles, hard and soft plastic tubes, perspex sheets

and buttons, and other cracked monomers.

Reclaimed Rubber : regenerated gum rubber, synthetic rubber

and small articles such as ring, plate, gasket, etc ...

Chemical Extracts from Human liair : various amino acids,
such as cystine, histidine, gultamic acid lysine, proline,

etc oo

Other reclaimed products 1include stainless steel  wire,
chromel filaments, electric wire for civil use, thermoset-
ting cloth powder, needle felt non-wavens, weaving wmachine
parts and accessories, vacuum packer, electric meter,

silicon rectifier, gears, belt pulleys, etc ...
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Professional Training

SRRUC has set up a vocational education center, which
provides different professional training for its staff and
workers, thus giviag rise to a technical contingent fully

adaptable to their jobs.

With a view to upgrading production quality, developing
novel products, so as to maintain market competitiveness
for 1its reclaimed material and articles, the company
attaches great Iimportance to applied sclence research,

especially on product design.

In order to guarantee proper production technology and
advanced gquality standard, strict vperational regulations
are stipulated, various tusliu; dJdevices are well equipped,
and programmed quality coutrui and supecvision are put 1iato

full play.

Scientific business w@managenent is heading ap by big
strides. Now there are some 30 sets of electronic compu-
ters put into service for calculating the merchandize flow,
financ.al performance, personnel administration and payroll

accounting, etc ...
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.
2. DESCRIPTION OF THE EXPERT MISSION
The purpose of the mission was :
~To establish a complete pilo. uanit rfor the recycling of

plastics waste in order teo upgrade the properties and

increase the yields of plastics recycled material.
The Expert will be expected to :

1. Identify any pending matters regarding the design and
installmentr of equipment built in China to complement

the equipment imported :

2. Ensure that the equipment which is being built im China
will be of the right material and will satisfy the

requirements of the equipment suppliers in Belgium ;

3. Ensure that the equipment built locally is adaptable to
the equipment imported ;

4., Ensure that the necessary iafrastructure required for he
installment of the whole plant 1is available ;

S. Assist RHEO S.A. in making the installation drawings of
the plant following his mission.

The Expert will also be expected to prepare a final report

on his findings and recommendations to the Government on
'further action which might be taken.
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3. RECYCLING OF PLASTICS BY fHE XINGGUAN PLASTICS FACTORY

(Subsidiary of the SRRUC)

3.A. ACTUAL STITUATION

A.
Deputy manager : Mr LIU BAO-PING
- Employed persoannel : 257 persons.
- 4 specialized recycling workshops and one administra-
tive building.
- Present capability : 2.000 T/year.
- Selling prices of the recycled products :
. PVC granules ) : 3.000 y/TON *
. PE " : 3.000 y/TON
. PA " : 4.000 y/TON
- . ist quality white PA granules : 7.000 y/TON
. PMMA Plates : 10.000 y/TON

The PMMA recycling has been stopped and is now moving

because of environmental protection matters.
Price of the electric energy : 0,11 y/kWh.

Aéerage consumption at the present time : 4 kWh /

recyled Kg.

* 1 y = 0,27 US dollar = 10 Belplan Fr.
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The factory suppliying in material to be recycled seems

to happen as follows

PVC : SOFT PVC only.
- Collection tkrough the SRRUC network
- Agricultural bags waste

- Industriai. waste.

PE : (PEHD + PELD)
— Collection through the SxX' T network
- Agricultural FILM waste

- Industrial waste.
PA : Textile industry waste

PMMA : - Collection through the SRRUC network

- Industrial waste.
The SRRUC collection network is composed of + 270
settled selective collecting stations spread all over
the Skhanghail town (PURCHASISG STATIONS).

The populaiion brings the wasie thereto and gets money

in returan for.

These stations are supplyiung 12 RECYCLING SHOPS, kind
of sorting wholesalers, where the waste are sorted out
and prepared for transport to the recycling factories:
- sorting

~ wz2shing

- Arying

- compacting
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These 12 RECYCLING SHOPS are supplied as well by the
plastics transformation industries, vhich bring their

iniustrial wvaste there.

This plastics waste collection systeam is remarkable
and unique in .the world. The Shanghai town as well
seems to be the leader and pilot with this system for
vhole China.

For me it is impossible of course to estimate the
precise cost in energy and manpower involved in this
collection work. Anyway, the rcost {mportant conclu-
sion I can presen. from the study on this collection

system is the following :

The Reputlic of China and the Shanghai town can be the
_EADER in the recycling of plasrics coming from the
urban rubbish. After 17 years experience {n the
matter of plastics waste {in Euéope, and after having
visited recycling factories in JAPAN and io the USA,

for the first time I can meet a population who :

1. Attaches importance to the plastics waste, taking

the economical and molecular value of into account.

2. Possess a real will of collecting the secundary raw

material contained in the plastics waste.

3. Has got a real and deep skilled knowledge about the
rheology and thermo-dynamical problems involved by

the recycling of plastics waste.
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These three remarks just confirm the impression I had,
that the assistance project UNIDO to the XINGGUAN
PLASTICS FACTORY gathers all the chaaces of success,
and more than the other developing countries (and even
mcre than most of the developed couatriesr izdeed,
wi. re plastics. vaste collection seeas to have regres-
sed these last years : decrease of the natural and

recycled raw materials prices).

The customers of the XINGGUANPLASTICS FACTORY :

During my aission, I have had the opportuaity to
visit 2 customerfactories of the XINGGUAN FACTORY.

1) The XINGLIANPLASTICS FACTORY (subsidiary of the
SRRUC) .

Specialized in the production of :

- buttons
- games tokens
- belt-buckles

- etC oo

This company employs 400 persons.
Managing~Director : Mr JIANG FU QUING.

The production concerned is mainly performed by
injection : PA, PS, PE, PP, ABS and by machining in
the mass (from PMMA plates).




2)

L)

“This factory is preseatly using 100 T/year of
recycled plastics, coming from the XIGGUAN FACTORY,

"but is able to use more of, without problems any.

The SHANGHAX BIKE SPARE PARTS MANUFACTURER

This company produces bicycle parts (production in
the neighbourhood of Shanghai : 60 millions bikes

per year).

The recycled plastics are mainly used for :

- SOFT PVC : bike handles
-~ PE

rear reflector support.

This company uses all the PVC SOFT recycled by the
XINGGUAN FACTORY and is able to double the supplied
quantities without problems any.

These two customers are satisflied by the recycled
plastics quality supplied to them, and only wish to

consune more of.
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3.B. IMPLANTATION OF THE PLLOT UNIT WITH RHEO S.A. COMPANY

The present recycling happens according to the fol-

lowiag technological steps :

A) SOFT 2VC :

- Densification and compounding (additive =

ry

coloring agents and soffrener) on 3 calenderig

snits cf 400 m diGomeiar.

- 1lst filtration : 4 extruders of 60 m diameter (4
x 4.5 kW) : l160°C.

- 2nd filtration and col!ld granulation on one die.
6 ex*ruders of 60 am dizmeter (b x 4.5 kW)
160°C.

Tilters of 38 MESH/INCHZ.
The extruders have a yield of 15 to 25 kg/hour.
The replacement of the filters involves to stop the

extrusion (every 3 minutes).

B) P.E. :

Same process as the SOFT PVC : calendering unit +

extruder + cold granulation on one die.

After densification on calendering unit, the appa-

rent density of the product !s arouand 0.32,
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1. The textile fihers are Inaded in a batch and
melted discontinuously (3u0°C).
The batch basis includes a valve, which supplies
the gear pomp by gravity. This pomp 1Is sup—
piying the melted P.A. to a die (25 kg/H) which
dives Iin a water tank (cold granulation on one

die only).

2. In some cases, the non-fibrous P.A. waste are
extruded directly on a 2 1levels extruder (25

kg/hour), with filtration and cold granulation.

P.“.M.A.

The present process, which has been interrupted

now, 1s as follows :

1. Cracking
2. Distillation
3. Repolymerization.

The whole of the recycling processes involves an
ieportant manpower : around 10 TON/Year x person.
The profitabilicy of the factory is absolutly to

improve

1. 8y reducing the encryy draiced pe- kg of recy-
cled piaszics ;

2. By increasing the yleld per person employed.
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IMPLANTATION OF THE RHEO UNIT

By

commbn consent with Mr LIU BAO-PING, the implantation

solution will be as follows :

For the SOFT PVC and for the PE :

1)

2)

3

PR p————— A 2 et d

The densification operation on the calendering units (3
PVC and 2 PE) remains unchanged, their yield will be
{ncrease however thanks o a temperature reduction
(120°C) and to a reduction of the sequence concerned

(short duration).

The products will be led on a high speed internal wmixer
(500 rpm) - (50 kg/5 min). This mixer already exists at
the XINGGUAN FACTORY's. This operation enables a size
reduction of the densified pieces and brings thenm
further to an ideal design of + 7 mm.

This mixer enables also the appoftioning of aadditives,
which will be homogenized on the short screw type

extruder.

Extrusion on the Plastificator PATFOORT Short Screw
(PPSS) = PHUR 129. This machine will be Iinstalied next

to the calendering unlits.

Ircluding the followi:

- Priastilicaunr

- Fileer with coatinuon. ot veliiaging
- Coolinn tLank + Hoad ol oLoron wait

- Band cold pgranalaoro-




This whole linme can replace the existing extruders. It

3

will be able indeed to work at a vield of 150 to 200

D <

kg/hour with the waste type treated.

For the P.A. :
The trial which will te performed in Belgium = RHEQ Factory
-~ will determine the precise sequence to use, as the fibres

pre-drying problex has to be studied.

For the P.M.4.A.

The micronisater suppliu! S i et company will be used

i

as pre-treataent to the O A

*his aicronisator can aiso bhe ased Lo miscantze and homoyge-
nize ali other plastics i id Wt e For instance

recycling of HARD PVC, D.5. R
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THE LAYQOUT PROBLEM
I cheéked there the builuis, ! :te, tie LAYOUT project, the
building dimensions, anl theo hsccoess oo the building for the

ecuipments.
The definitive LAYOUT plan, takinyg these data into account,

will be confirmed beginning 1988 by the RHEC company :

- Space required ;

- Water supply ;

- Electric power supply ;
- Sewerage ;

- Compressed air.

1 can confirm there are no obstacle to the realization of

the installation in the building coacerned.

1 can confirm further there is compatibility between the
Chinese equipments 1 have seen at the XINGGUAN PLASTICS
FACTORY's and the equipments of the RHEO S.A. Company, I

have seen in Belgium.

1 think the PPSS (PATFOORT PLASTIFICATOR) is particularly
well adapted to the recycling performed Iin China. This
machine is simple, strongly bullt ard easy to fjmplant in

such an industrial enviroament.

The Mechanical and Electrical Workshops 1 visited Iin the
p

SRRYC are able tn nerform the industrial maintenance of the

equipment, which will be runpiied by RIEO S.0.




On the other hand, I can confirm the excellent technical

contacts existing between the SRRUC technicians and the
RHEO technicians, the information between both companies

happens in the best way.

3.C. RECOMMANDATIONS FOR A NEXT STEP TO INCREASE THE YIELDS
OF THE FACTORY.

According to the information from Mr ZHUY KEXI
Deputy Manager of the SRRUC, it appears that the
plastic fraction collected by the SRRUC would progress

in the years ahead as follows :

SOFT PVC : 35 % (packing bags and films)

PE : 30 % -- 45 Z (agricultural films)
PP : 10 %
PS : 7 %
PMMA : 6 %
ABS : 4 %
P.A. : 3 Z
OTHERS : 4 7
3.c.l) :

It seems that the FILMS AND FOILS type plastics waste will

be the main sources in the future.

The densification need within the recycling line will
pecome 50 nore and more oottt At the present time,
+he densif.cation caleid L ores are just draloiag

most nf the en.oroy.
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The next logical investment step would be to update the
densification part ofs the factory (for the SOFT PVC and the
PE).

Specialized machines exist regarding this densification
step, which are more adapted and more economical than the
calendering machines. The engineers of the XINGGUAN
FACTORY have had the opportunity to see one of these run-
-ning at the RHEO company's in Belgium. These machines are
now checked-out and caan be supplied by the Engineering

Department of the RHEO S.A. company.

My first advice would be, that the UNIDO, in a second step,
could help the XINGGUAN PLASTICS FACTORY to get a densifi-

cation line, replacing the calendering machines.

The factory would then be able to work continuously,
without energy .aste, and with a reduced wmanpower, at a

yield of at least 200 kg/H, 2w i . 2% #, and 3 shifts.

Anyway, my advice is for tue f.actory to work 24 H onm 24 1,
as it is uniogical in the extcusion industry Lo stop (to

cool and zo reheat) the machines every day.
3.Cc.2) :

Regarding the P.A. (waste from the textile {industry), 1t
would t: interesting for the factory to have a dryver ada~-

ted to .his product.

In the P.A. fibres waste have to be recycled on the PPSS,
it will be necessary incdeed to have an efficient drying

'priot to re—extrusion. Trials in Belgium would confirm

this view.
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4) FUTURE INDUSTRIAL DEVELOPMENT BETWEEN SRRUC AND RHEO S.A.

Messrs ZHU KEXI - Deputy Manager
ZHANG YAN QUING - Deputy Mauniger

2

ZHANG DEXING - Depuiy Feoliou Chief,

have spoken several times about the transfer of licence for
the manufacturing ia China of the PPSS (PRH 120) wmachine.
The problem has of course to be discussed between the mana-

gement of the SRRUC and the RHEO S.A.

After having visited the STATE OPERATED SHANGHAI PEOPLE'S
INSTRUHENT FACTORY (Subsidiary of the SRRUC) :

Employed personnel : 200 persons.

Vice Director Mr YIN SHUN BAO.

This company produces

A) Voltage meter instrument

B) Packaging vacuua machine (for export).

1 think this company is able to perform the electrical

assembly and the instrumentatfon of the PPSS.

The company disposes of the required laboratory and tech-

nical staff for this activity.

It can perform machining as well, and assembly of mechanical

parts.
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1 believe however that the EXTRUDER PPSS (PRH 120) 1is too

big and too heavy o be mechanically asseabled in this

factory.

But 1:L15 in fact too soom to think about it at the present

time. We have first to get resul:ts from the PILOT PLAN run-
. ning, and during 1989, a negociation will then be possible

bet ween the SRRUC .amd the RHEO S.A., as to equip the other

factories in China.

5. THANKS

1 personally wish to thank the SRRUC team, for the kindness
and the efficiency with which they allowed me to perform my
mission of expert inm SHANGHAI.

Messrs ZHANG YAN QUING
ZBU KEXI
ZHANG DEXING
X1E SHI MING
LIU BAO PING
YUAN YONGLIN
ZHANG GUOCHANG
CAl JUN FU

Mr JIANG FU QUING from the XINLIAN PLASTIC PRODUCT FACTORY
Mr WANG ZHEN from the SYANGHAI RIVERSIDE POTCH FACTORY
Mr YIN SHUN BAO froz the PEOPLE'S INSTRUMENTAL FACTORY

and especially Mr GUO Y2NG KING from the FOREIGN ECONOMIC
AND TRADE DIVISION OT THE auatiin! SUPPLYTNG AND MARKETING
COOPERATIE.



6. REMARKS REGARDINGS THE SHANGHAI RIVERSIDE POTCH FACTORY

The present report does not speak about the P.A. Pyrolysis
Unit of the RIVERSIDE POTCH FACTORY.

As it was planned during my visit, I have first to meet the
Professor F. BUEKENS from the "VRIJE UNIVERSITEIT BRUSSEL"
in order to discuss the possible improvements to this

installation.

Having already visited this installation, he will be able to
advise advantageously about the drafting of a report, which

will be sent after the Christmas holidays of the University.

Herstal, December 17, 1987.

G. MIC.ZELS.




ANNEXE V




A3
i 1 T - AN v g TR AU < .
e ot nin i oo B - Fach - 134 e T N Y e

Ay

+

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

VIENNA INTERNATIONAL CENTRE
P.0. BOX 300, A-1400 VIENNA, AUSTRIA
TELEPHONE: 26 310 TELEGRAPHIC ADDRESS: UNIDO VIENNA TELEX: 135612

29 Hovember 1988
REFERENCE OATE.

VORKSEOP ON
PLASTICS VASTE RECYCLING YECENOLOCY

Organized under the joint auspices of
the United Nations Industrial Development Organization and
the Ministry of Foreign Economic Relations and Trade
(People’s Republic of China)

to be held at the Shanghai Resource Recovery and Utilization Company,
Shanghai, People’'s Republic of China betveen 10 and 12 April 1989

AIDE-MEMOIRE

.

Since 1971 intensive research has been carried out in Belgium on polymer
alloys, wvhich are essentially very finely developed emulsions obtained by
intensive and thorough mixing of polymers in the molten state and stabilized

by cooling to obtain a high quality mix of a very viscous polymeric liquid.
To achieve this it is necessary to have a very short residence time.

When the emnergy crisis started, concentrated study on the use and
fabrication of these polymeric alloys from mixed plastics wvaste was highly
emphas.zed. In 1977 Fabrique Nationale Herstal S.A., Herstal, Belgium,
obtaineu a licence for the process and developed a complete plastics recycling
line with the main plece of equipment being a short-screv plastifier.

In May 1983 a Chinese delegation from the municipality of Shanghai
visited Belgium, the Pederal Republic of Germany and the United Kingdom to
study various plastics recycling systems including the municipal waste
recovery plant at Likge, designed to be the EEC Pilot Unit to be copied in
other EBEC countries, and a factory for industriasl waste recovery where all
types of plastics waste were recycled using the above systenm.




In compliance with a request from the Government of the People's Republic
of China, tvo Belgian experts, Prof. G. Patfoort and Mr. A. Buekens vere
fielded to China in August 1985 under project US/CPR/83/245 ‘Recycling of
Solid Plastics Waste' (financed through a Special Purpose Contribution of
Belgiuwm snd the preparatory phase of the present project US/CPR/86/130). Their
mission wvas to survey the plastics waste situation in China and the technology
used and to discuss with the Chinese counterpart institution, the Shanghal
Resource Recovery and Utilization company (hereinafter referred to as the
SRRUC), the posaibility of establishing a pilot-plant for the recycling and
utilization of plastics waste. The SRRUC recovers sixteen categories of waste
materials, including more than a thousand subgrades. This includes ferrous
metals, non-ferrous metals, rubber, paper, rags, cotton, chemical fibre and
snimal bones, human hair, broken glass, glass bottles, old machine parts and
accessories, chemical residues, wvaste oil, and of course plastics. The total
amoun* of wvaste material collected in 1983 was 1,660,000 tons of which
industrial wvastes accounted for 85X and post consumer wvaste for 15% with
plastics wvaste being 12,000 tons and rubber wvaste 8,600 tons.

Following this wmission the SRRUC expressed a strong Iinterest in
establishing such a pilot plant and in using this plant as a demonstration
wnit not only for the People's Republic of China but also for other Far East
countries. According to the SRRUC there is a potential need in China for the
erection of about 200 similar plants.

Based on the recommendations vhich emerged from the preparatory phase, a
project US/CPR/86/130 "Recycling of Plastics Waste” (financed through a
Special Purpose Contribution from the Government of Belgium to the UNIDF) wvas
designed to estadblish a complete Pilot Unit for the recycling of plastice
vaste adapted to the technological and economic conditions and nceds of the
People’'s Republic of China. A pilot plant was built at the Xing Guang
Plastice Recycling Factory to upgrade the properties of the plastics waste
and increase the yield of the plastics recycled materials. This recycling
factory is a suburban division of the SRRUC, covering an area of 10,000 sq m
and mainly recycling waste PVC, PMMA and Nylon with a total annual output of
2,000 tons of which approximately 800 tons are recycled PVC.

For the establishment of the pilot plant a subcontract vas avarded to
RHEO S.A., a subsidy of Fabrique National Herstal producing short-screw
plastifiers, the most important item of equipment in the recycling line, and
under worldwide patent. This subcontract provided for the supply of the
technical know-hov, dravings and specifications as well as a plastifier and a
micronizer required for the pilot unit. The rest of ihe recycling line
including crushing, compacting, washing equipment etc. has been provided by
the Chinese, as this equipment is already available locally and the complete
line vas assembled by experts from the Subcontractor.

Experiments showed that the extruder is highly efficient in treating pure
PE or PVC material of different specifications and is specially adapted for
recycling PVC. Experiments on granulating mixed plastics containing 90X PVC




and 10X PE were conducted. The resulting mixed granules demonstrated that
production of better quality granules is possible only with minor adjustments
of technology parameters. The reclaimed plastics granules produced by the
extruder are much better in quality than those produced by ordinary extruders
due to its specific design, which ensure sufficient homogenity, short
residence time, and no obvious property degradation of the plastics in the
granulation process

The patent and know-how, however, remain the property of the
subcontractor. This means that, if the People‘'s Republic of China produces
this system for sale within China and in the Far East, an agreement has to be
reached on the future know-how payments to the subcontractor.

2. Objectives of the Workshop

The project US/CPR/86/130 -"Recycling of Plastics Waste” has both social
and economic impacts, and the results and outputs of the programme in the area
of existing and new abilities in the technology of recycling plastics waste
should therefore be used for marimm profit. Since this technology is also of
interest te other developing countries which are facing the problem of
utilizing waste materials and reducing environmental pollution, this workshop
is considered the best means to demonstrate the applied technologies and the
equipment in thc field of plastics recycling.

This workshop will thus contribute to upgrading the professional and
technical know-how of the participants in ¢he field of plastics wvaste
recycling and to creating possibilities for future co-operation.

The programme of the three-day-vorkshop will comprise:

1st day: Lectures on methods of waste collection and treatment, the nev
recycling system, and possitile applications of the recycled
materials,

2nd day: Demonstration of the pilot plant and visits to plants using the
recycled material.

3rd day: Discussions on possibilities for future co-operation.

4. Expected Outcome of the Workshop

The workshop 1is meant to demonstrate to participants from {invited
developing countries in Asia the applied technology and equipinent in the field
of plastics waste recycling and will also provide an opportunity for
professional dialogue among the participants and with the Organizers.
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In accordance vwi'h an agreement signed between China and RHEO S.A., more
such recycling linea will be bduiit for China and also will be exported by the
Chinese, under a jont venture with RHEO, to other Asian countries, thus
1=2ading to further -—o-operation in the future with the participanta’ home
countries.

S. Date and Venue

The Workshop will take place in Shanghai, People’'s Republic of China from
10 to 12 April 1989.

t ts

The Governments of: Bangladesh, Burma, India, Indonesia, HMalaysia,
Pakistan, the Philippines, Sri Lanka and Thailand are invited to nominate
three (3) candidates from vhom one (1) will be selected to represent the
respective country at the Workshop. The participants should be engineers or
chemists with a degree or diploma and with practical experience in the
plastics industry, especially in wvaste recycling. They are each expected t>
present a country paper on the situation of the plastics waste recycling
industry in their respective home countries and to discuss and exchange
experience in this field. For reproduction purposes two copies of the country
paper must reach UNIDO by 1C March 89. The GCovernments should give
consideration to professional qualifications, level of experience and other
relevant data vhen selecting the candidates representing their countries. The
selected participants should attend the complete workshop programme according
to the schedule prepared by the host authorities and should comply with the
Rules and Regulations for the programme.

1. Language Requirements

Since the programme will be conducted in English, candidates must have a
good working knowledge of the English language. Applicants from non-English
speaking countries or vhose academic studies were not in English will have to
submit - together with the nomination forms - a satisfactory language
certificate, issued by a reputable institution (e.g. British Council or
American Cultural Association) before being considered eligible.

8. UFinancial and Adeinistrative Arrangements for the Workshop

Financial and administrative arrangements for the accepted participants
will be made in accordance with UNIDO Rules and Regulations.

UNIDO will provide:
Round-trip economy class (or excursion) air transportation following the

officially designuted route between the international airport of
departure in the home country and Shanghai, China.

- L
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Gov ent of the People‘s Republic of China will provide for;
A Daily Costing Rate payable in local currency (Yuan) to cover board and
lodging. The amount will be determined on the basis of the scheduled
arrival and departure dates and will be paid upon arrival in Shanghai.
Local travel
Workshop facilities
Conference services
Material and

Intepreters

The participant’'s Government or his/her emplover w be required to bear
the following costs:

(a) All expenses in the home country incidental to travel abroad,
including expenditure for passport, visa, medical examinations,
vaccinations and other such miscellaneous items as well as internal
travel to and from the international airport of departure in the
participant’'s home country;

(b) Salary and other benefits for the participant during the period of
the programme.

Neither UNIDO nor the Government of China will sssume repsonsibility for
ollow expenditure onnexion w articipant’'s attendance

at the Workshop:

(a) Costs incurred by the participants with respect to any insurance,
medical bills and/or hospitalization fees;

(b) Compensation in the event of death, disability or {llness of the
participant;

(c) Purchase of personal belongings or compensation for damange caused
to them by climatic or other conditions;

9. Visa/Passport

Before leaving the home country, participants should complete all
formalities regarding entry and transit visas which they may require for the
Journey to Shanghai and back.

Before 1leaving their home countries, they are urged to contact the
nearest Chinese diplomatic or consular office to obtain visa and information
on customs regulations, as well as health and vaccination requirements in
connexion with their visit to China.

P ————




10, Time of Arrival

Participants are requested to leave their home countries in time to
arrive in Shanghail not later than Sunday, 9 April 1989, or as close to that
date as ajrline schedules permit. UNIDO will not be financially responsible

for earlier arrivals for personal reasons. Participants will be met by the
Organizers at the airport in Shanghai.

Flight reservations for the homewvard Journey should be made before
departing from the homecountry. Neither the Host Government nor UNIDO will

pay additional costs, such as Daily Subsistance, due to failure to make such
reservations.

te atjo

Hotel accomodations for the participants in Shanghai, China will be
arranged by the Organizers.

12, The participant’'s attention is especially drawvn to the following:

(a) Participants are strongly advised not to have members of their family
accompany them since no accomodation for famil, members will be
avallable. The Organizers of the Workshop will not be 1liable for any
expenses incurred by family members or dependents;

(b) Before departing for Shanghai participants should ensure that their
passports are valid for travel to China for the whole period of the
Workshop with a clear recent picture as well as an entry visa for China
and any other countries the participant has to 80 through on his way to
and from China.

(c) RNeither UNIDO nor the Government of China will render assistance 1in
obtaining visas for countries to be visited by the participants for

personal reasons or on behalf of his/her company/organization upon
completion of the workshop.

(d) Neither UNIDO nor the travel agency will assume financial or other
responsibility for any deviations from the foreseen air routing.

{(e) Expenses for travel undertaken by a participant during or following
his/her stay in China for personal reasons or on behalf of his/her
company/organization are the sole responsibility of the
participant/company/organization.

(f) Before submitting an application, each candidate should be fully awvare of
the contents of this Af{de-Memoire.

- e % vema e v
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Enquiries and Correspondence

All enquiries and correspondence should be addressed to:

A. Tcheknavorian-Asenbauer, Head

Chemical Industries Branch

Department of Industrial Operations

UNIDO (Officer-in-Charge of Workshop: Mr M.A. Youssef)
Vienna International Centre

P.0. Box 300

A-1300 Vienna, Austria

Telex: 135612
Cable: UNIDO Vienna
Telephone: 0222/2631-3939

directly or thrcugh the office of the Resident Representative, United Nations
Development Programme (UNDP) in the participant’'s home country.
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UNIDO WORKSHOP ON PLASTICS
WASTE RECYCLING TECHNOLOGY

MEET...G AGENDA

Monday, April 10 :
9:30 11:00 Opening session
Opening addresses to the meeting
By: Chairman, Mr. Cha Jie, Deputy Director,
Shanghai Supply and Marketing Coopera-
tive
Mr. M. Youssef, UN1DO
Deputy Director, China International
Center for Economic and Technical
Exchanges, Ministry of Foreign
Economic Relations and Trade
Director, F;nance and Trade Office
of Shanghai Municipal People’'s
Government )
Director, Shanghai Commission for
Foreign Economic Relations and Trade
12:00 13:30 Lunch
13:30 16:00 Meeting
SRRUC Reports
1. Resonrce Recovery and Utiliza-
tion in Shanghai
72hang Yanging, Deputy
Manager, SRRUC
2. Establishment and Implementa-
tion of UNIDO Project for
Waste Plastics Recycling

Zhu Kex1l, Deputy Manager,
SRRUC




16:00 16:30
16:30 19:00
19:00
Tuesday, April 11
9:00 11:00
12:00 13:30
13:30 16:00
16:00 17:00
17:00 18:00
18:090
Wednesday, April 12
9:00 11:00
12:00 13:30
13:30 14:30
15:00 18:00
19:00
Thursday, April 13
(Note: Breakfast at

A3C

Video show: Recycling Activities of SRRUC
Open

Banquet

Site visit to Xinguang Plastics Factory
Lunch
Meeting
Report on the Operation of the PRH 120 C
Type Waste Plastics Recycling System
Liu Baoping, Deputy Director,
Xinguang Plastics Factory
Expert presentation '
Prof. Georges A. Patfoort of
Belgium
Presentation of country reports
Open
Supper

Performance

Meeting

Discussion

tunch

Closing session

Closing speeches

Mr.
Shanghai Supply and

Chairman, Cha Jie, Deputy
Director,
Marketing Cooperative
Mr. M. UNIDO

Tour of the Jade-Buddha Temple

Youssef,

Banquet

Participants start to leave Shanghal
7:30 to 9:00.)
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RESOURCE RECOVERY AND UTILIZATION IN SHANGHAI
Zhang Yanging
Deputy Manager, SRRUC

Resource recovery and utilization is a task of high significance
for conservation of natural wealth, alleviation of environmental
contamination, and maintenance of ecological balance, and there-
fore contributes greatly not only to thé welfare of present genQ
eration but to the future prosperity of human kinds as well.

Our governaent hasfalways attached great importance to respurce
recovery and utilization. The late Premier Zhou Enlai wrote
"ee....Always bearing in mind the need to utilize waste material,
they should purchase all kinds for recycling; expand processing
to develop multi-purpose use of wastes; exercise care and prac-
tise economy so as to turn the old and worn;Put into the brand-
new. They should closely cooperate with the people working in
industry, agriculture, culture, education, and the army to pro-
mote production in an all-round way, and thus to build our
country and transform society through diligerce and thrift."
Premier Li Peng also instructed us with the inscription: "Mak-
ing great efforts to exploit and use the reclaimed resources,
turning wastes into treasures so as to support the constrﬁction.“
Our country has adopted various important measures to press
forward recycling activities, which involve establishment of
special functional bodies at all administrative levels, and in-
éorporation of resource recovery in the programme of national
economic and social development, and in the important policy of
boosting material as well as spiritual civilization.

Shanghai is a densely populated and industry-centered city, from
which enormous quantity of waste material arises in people' daily
life and production., During the 32 years from 1957 when our com-
pany was founded up to now, the amount of waste we have recovered
reached 34,040,000 tons with a value of 10.48 billion yuan. Of
the total recovered resource scrap iron and steel took 13,340,000
tons, scrap miscellaneous copper 89,200 tons, scrap aluminium
55,000 tons, waste paper 3,000,000 tons, and plastic? scrap

1'
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190,000 tons. -‘Making use of the above material can save a lot
of energy, comparable to 13,810,000 tons of standard coal, and
3.57 billion KW/h.

Over the past few years we have developed technical excnanges
and business cooperations with more than a dozen countries and
regions, and our export commodities have exceeded 20 varieties.
In 1987, with the approval of our superior administration, we
joined the Bureau International de la Recuperation as an in-
dividual member, which enables us to extend business ties with
more recycling firms in the world.

Here we briefly recommend our waste reclamation activities as
follows: '

1. Waste collection

As waste materials are usually small in qua:kity, widely sca-
ttered, and of low value, they are easy to be neglected and
thrown away. We, therefore, often make much publicity about

the significance of waste recuperation, and encourage the masses
to collect and accumulate reclaimable waste while organizing our
own efforts. to offer timely collecting service, so as to ensure
full utilization of the waste materials.

1.1 Dissemination activities:

Persistent and wide dissemination of the significance of resource
recovery and utilization aims at inviting public attention. We
often take advantage of the street and factory broadcast media
or blackboard newspaper to spread information about waste re-
cycling and utilization in our country. Sometimes we put on
itinerant shows of related photos and objects, or street per-
formances in coordination with the mass social education such

as civilized production, patriotic public health campaign, move-
ment of increasing productions and practising economy, etc.
Occasionally, we launch dissemination through newspapers, radio-
broadcast, TV programmes, films, and expositions to enable our
recycling activities further known to the public.

1.2 Mass particibation:

We usually send professional workers to factories to help them
form a system for waste collection and management and persuade
them to provide part-time staff to tzke charge of waste manage-

ment, to set up waste depositary and information card recording

2.
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the amount of{aCCUIulated wastes. As for the inhabitants' post-
consumer wastes we ask them to use receptacles to collect all
kinds of reclaimable material.

1.3. Timely collection: *

As for industrial wastes from factories we organize collection
with variable measures corresponding to the different scales of
the factory and different amount of waste material yielded,
which usually involve collection at source by resident profe-
ssional workers, periodical collection at agspointed times, and
itinerant collection.

As for household postconsumer wastes, besides collection at ra-
mified purchasing stations throughout the city, we send our iti-
nerant working teams to collect wastes from street to street and
lane to lane to provide convenience for inhabitants. On occa-
sions like Spring Festival and other big festivals we embark on
large-scale collection activities for a definite period of time.
As for domestic rejects in the villages we assign small shops

to do the purchase on a commission basis.

At present, 16 categories of waste material (including more

than a thousand varieties) are recovered by our company. They
are ferrous metals, non-ferrous metals, precious metals, rubber,
paper, plastics, rags, hemp, chemical fibers, livestock bones,
cullet, glass bottles, old electrical appliances, machines and
hardwares, chemical residue, waste o0il and so on. In 1988 we
collected 1,814,000 tons of waste material, among which indus-
trial wastes accounted for 90 per cent and postconsumer wastes
10 per cent.

2. Waste processing

According to the demands of customers and industry departments
with regard to the gquality and specifications of the reclaimed
material and products, different processing methods are applied.
Generally, some reclaimable wastes are processed into raw ma-
terial while others are processed into end products with an aim
to maximize utilization. A brief description in this connec-
tion is given below,.

2,1, Sorting and classifying:

Sorting and classifying are the preliminary stage in the whole

3.
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process. Afté}-this stage is completed, some material such as
usable shaped steel, non-ferrous metals, cullet, glass bottles,
cotton, hemp, old hardware, instruments and machines etc. can

be directly provided to customers for further utilization, where-
as others such as scrap iron and steel, scrap non-ferrous metals,
plastics rejects, waste rubber, paper, and rags are subject to
further technical processing.

2.2. Repairing and remanufacturing:

The purpose of repairing and remanufacturing is to restore re-
climable waste materials to their original use. For example,
cartons used by factories and shops, old barrels, old machines,
parts, and tools can be used after a series of processing, such
as reassembling, refurbishing etc., whilg odds and ends of cloth
can be pieced together and used in children‘s clothing, making
aprons, insoles and the like. .

2.3, Mechanical processing:

Some waste materials are bulky, heavy, over-sized, and of enor-
mous quantity, whereas others are light in weight, large, and
dust-blended. Thus mechanical processiﬁg is regnired to remo-
ve the dust or reduce size and weight. For instance, scrap

iron and steel must undergo shearing, oxyacetylene-cutting, fok-
ging and pressing before they can be provided to the steelmill
as qualified raw material. .

2.4, Chemical treatnené:

This method is used to extract certain chemical raw material
and precious metals from waste solution, residue, and solids
bearing various metal elements. Waste plagzics, rubber, che-
mical fibers and other high polymer material are treated with
high temperature dissolution and thermo-cracking to recover
monomers or to produce granules for related industries.

2.5. Smelting and forging:

Non-ferrous metal residue and chips are usually too contaminated
to be directly used in production unless they undergo metallur-
gical treatment and are cast into ingots as raw material. Se-
riously eroded and oxidized agglomerated iron chips are to be
melted and cast into pig iron, underground water pipes, or iron

pots, if they cannot be -~ ~~ctly used for pressing.
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In 1988 the output value of the processed material and regenerat-
ed products topped 128,000,050 yuan., Chief items of ‘reclaimed
products are: gold, amounting to 361 kgs, platinum metals, 112
kgs, silver, 28 tons, pig iron castings, 58,500 tons, regenera-
ted rubber, 2,580 tons, numerous chemical products, 400 tons,

oil slag'binder, 580 tons, iron and steel briquettes, 200,000

tons etc.

3. Scientific research

In keeping with the rapid expansion of processing and produc-
tion our company has always taken deep concern about scientific
research with special stress on applied technology. With an
aim at accelerating transformation of scierise and technology
into production capacity to promote comprehensive utilization
of reclaimable wastes, we used to combine scientific research
with recycling practice. Over the past years we have streng-
thened cooperative ties with various scientific research ins-
titutes and universities. For instance, the "Foundation for
Research on Exploiting Secondary Resources" was founded just
years before on the united effort of our company and the Shang-
hai University of Technology. The fruitful results we have
achieved can be briefly illustrated as follows:

3.1. The leftover chemical fibers were simply used as fillers
in the past. After technological improvement they are now
pressed into sheets, or, through expanding, made into non-
wovens. '

3.2. As for recycling of precious metal-bearing scrap in the
past, only silver was recovered from the used photographic
fixing solution and broken bits of silver-plated glass, and ,
now new technology has made it possible to extractvgold, silver,
nickel, cobalt, platinum, palladium, iridium etc. from chemical
effluence, residue, and solids bearing traces of precious metals.
3.3. In order to increase recycling efficiency while reducing
labor force we have carried out a series of renovation of
mechanical devices., Loading, unloading, and transport of car-
goes are now basically mechanized since the introduction of
self-desighed hydraulic pressure crane-trucks, electronic folding

cranes, and various kinds of bridge hoists and 1li1fts. Sales

S.




~ Alss

ce
s

shops are generally provided with small double-case baling ma-
chines and warehouses are equipped with‘nechanical stacking .
and heaping devices of various specifications.

3.4. For processing purpose our company has built some upright
double-head shears, various types of air-driven hammers, screw-
driving or hydraulic pressure baling and briquetting machines
of different capacities, 25-ton programme-controlled rubber
desulphurising machine, dust-removing, s=orting, and baling pro-
duction line for waste parer processing etc.

Although we have made some progress in nec;;hical processing,
we still have a long way to go before we could fully realize
mechanization in waste recycling.

4. Oganizational system

To facilitate management and operation of waste recycling in
urban and suburban area of Shanghai we set up 3 business de-
partments, 6 direct subordinates, 12 district branches, 26
district waste processing and business centers, 272 waste pur-
chasing stations, 60 specialty sales shops, and 138 general
retail shops in the city; 10 ,county branches and 215 waste
purchasing agencies in suburban areas. 1In addition, there are
44 specialized waste recycling factories and'plants. All
these constitute a network of waste-collection, processing,
and utilization throughout Shanghai and its outskirts.

The systematic organization greatly facilitates administra-
tion and development of our recycling industry.

The UNIDO Workshop on Waste Plastics Repycling Technology held
in Shanghai now will surely provide us with opportunity of
exchanging technical know-how regarding better utilization

of reclaimable plastics waste. With the endeavor of all of

us we believe the workshop will be a big success.

Thank you.
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ESTABLISHMENT AND IMPLEMENTATION OF
UNIDO PROJECT FOR WASTE PLASTICS RECYCLING
Zhu Kexi

Deputy Manager, SRRUC

Introductionl

Of all the projects set up for the beanefit of our company with
the support of UNDP and UNIDO this project is meant more for
us, as it provides effective solution to the technical pro-
blem of recycling mixed plastics waste. ' The project helps us
establish a complete.new system wholly adapted to the specific
circumstances of China. With this new recycling system, up-
grading of working efficiency, improvement in product quality, -
and elimination of environmental pollution have been realized.
RHEQ S.A. of Belgium, subcontractor of the project, undertakes
to supply the Xinguang Plastics Factory of our company with
a complete waste plastics processing and production iine, which
comprises chiefly of the extrusion machine, granulator, and
microniser as the main equipment. \ The contribution of UNIDO and
the Belgian government to the project totals USD 429,965 and the
government input in kind USD 903,000 (for the workshop, premises,
and subsidiary equipment). Implementation of the project starts
from 1987 and ends in 1989. And now this waste plastics recycl-
ing system has been put into normal production, which proves
that what we originally expected to acquire from the project,i.
e;, upturn of production capacity,. improvement in product quality,
and elimination of environmental pollution have been successfully
achieved. It is envisaged that this recycling system will ex-
‘pand its positive influence to other industrial cities in
China, and possibly some other developing countries.
"Background
In 3-year span from initiation to the establishment of this
project we have noticed such mutual confidence and good co-

operation as existed between our government and UNIDO.,
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Shanghai Resource Recovery and Utilization Company (SRRUC for
short) is one of the large-scale State enterprises speciali-
zing 1n waste recycling in China. Plastics waste takes 6.70
per cent of the recyclable waste total our company collects.
Apart from a portion of such scrap directly supplied to the
market as raw material for industrial production, the remaining
part is to be processed and utilized by‘:Xinguang Plastics Fac-
tory, a subsidiary of SRRUC.
At present, plastics waste treated by Xinguang Factory comprises
chiefly of PVC, PE films and PA6 filaments. Products made of
such processed material are regenerated plastics pellets. The
original process adopted by Xinguang Factory can be briefly
illustrated as follows:

~Plastics waste—=sorting and washing—=plastifying in 2-roll

adding in
plasticizer, stabilizer, colorant

millsf—==extrudinq—éh~filtering——*‘granulating-“-quality'check-
ing up and packaging .
The above process actually resulted from ass,areful study of
the characteristics of the plastics waste allocated to Xin-
guang Factory and the simple equipment availble on domestic
market. For a small factory with limited investment and limited
time to achieve produgtion capacity, such a process was consi-
dered feasible and rational then. But before long Xinguang
Factory faced up to some serious technological problems.
Plastifying and densification of the films by 2-roll mills
with electric heating in an unsealed state led to disintegra-
tion of a portion of PVC with evaporated gaseous hydrochloride
pervading the working surroundings, thus gravely affecting
the workers' health.
The material repeatedly heated 1n the course of plastifying,
filtering, extrusion, and granulating inevitably resulted in
property degradation, thus impairing the quality of the pro-
duct. Besides, inadequate material pretreatment added dis-

advantage to the entire process.
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All these negative factors cropped up to prevent the growth of
production capacity, and even stagnated the normal operation.
for our company, the only way out was to turn to technological
reform with the introduction ot more advanced state-of-the-

art facilities.

Thanks to the UNDP/World Bank global project 80/004 for inte-
grated resource recovery and utilization enforced in Shanghai
in 1983, in the frame of the project, a representaiive of.our
company, Mr. Guo Yongkang, participated in an expert team
touring Belgium and other countries to study their waste recy-
cling practices. 1In Belgium the team visited the FN Industry
Company (the parental company of RHEO S.A.) and the Centre de
Recherches Plastiques (Liege), where they ‘Observed a PRH 120

C type short-s.rew plastifyer invented by Professor Georges

A. Patfoort of VRIJE UNIVERSITEIT BRUSSEL. The creative design
and structural novelty of the macnine invited deep interests

of the study team. In demonstrative operation, the machine
displayed its superiority in productivity, product gquality,

and exclusion of environmental contamination.

With an expectation of remoulding the existing process of plas-
tics scrap recycling in Xinguang Factory our representative
together with other experts initiated a discussion with the

top officials of UNIDO at its Headquarters in Vienna, during
which the study team was told that the Belgian government had
an idea of using its special contribution to UNIDO to finance
the introduction of the above equipment and technology to our
company in Shanghai.

In August of 1983 Dr. Herbert May, Deputy Head of the Division
cf Industrial Operation, UNIDO, visited Shanghai, and inspected
the Xinguang Plastics Factory. Two months after, the Ministry
of Foreign Economic Relations and Trade 1n China officially
requested the UNIDO to set up a project in this connection.

In August of 1985 UNIDO experts, Prof. G. A. Patfoort and Dr. A.
Buekens visited Shanghai to conduct a feasibility study 1n Xin-

guang Factory. Along with their positive mi< ron report, they

3. :
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submitted a project proposal to UNIDO and our government.

In March, 1986 Prof. Patfoort came to Shanghai to hold de-
tailed talks with the leadership of SRRUC regarding concrete
steps to be taken to set up a waste plastics recycling pliot
plant and to support the introduced equipment with all nece-
ssary subsidiaries. In April, Mr. M. Youssef, Senior Inter-
tegional Adviser, Chemical Industries Branch of UNIDO, and
Mrs. Oloski, Representative of Belgian Government in UNIDO
for project assessment visited Shanghal to inquire of our com-
pany how to proceed with the proposed project and to hear the
work report prepared by Prof. G. A. Pattoort.

Prof. Patfoort as coordinator of the project submitted an
official project proposal US/CPR/Bb/130 to our government

and UMIin™ for clearance. The project was approved by Mr.
Vassiliev, Deputy General Director of UNIDO, and started to
be executed in April, 1987,

Implementation of the project

In February, 1987 related UNIDO authorities signed agreement
with the project subcontractor RHEO S. A. of Bilgium to pro-
vide SRRUC with the technology and the complete set of equip-
ment for plastics waste recycling.

In April, 1987 a decision was reached bétween Prof. Patfoort
and SRRUC with regard to training of Chinese technical per-
sonnel in Belgium, delivery of equipment, and mapping out the
engineering programme for complementing the imported equip-
ment with necessary subsidiaries.

In October, 1987 a 3-person technical tcam headed by Mr. Zhu
Kexi, Deputy Manager of SRRUC, went tc Belgium for systematic
training. ¢ '

In November, 1987 Mr. Georges Micheels, Conseiller of Research
and Development Center, and designer of PRH 120 C type extru-
sion line, visited Shanghal as UNIDO expert to 1nvestigate
preparations underway for setting up the pilot plant 1n Xin-

guang Factory. ile expressed satisfaction with our engineer-

. . L Bt .
ing programme for complementing the imported equipment with
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necessary subsidiaries.

In April, 1988 Mr. Vassiliev and Mr. Youssef of UNIDO, Mr.
Andersen, programme officer of UNDP/Beijing, and Prof. Pat-
foort visited Shanghai, and held wmeetings with representa-
tives of Shanghai Commission for Foreian Economic Relations
and Trade and our company for an interim project examination.
All the parties in concern felt content with the progress made
as scheduled «

In the end of May, 1988 waste plastics recycling equipment _
reached Shanghai, and immediately afterward Mr. Vincenzo
Sciascia, Industrial Manager, and Mr. Noirhomme A. Produc-
tion Manager of RHEO S.A. came to Shanghai to execute thelr
expert mission at’ SRRUC to guide and supervise the installa-
tion of the delivered machinerf, and help start-up the recy-
cling line with necessary adjustment for test-running and
production operation.,

In the course of trial production, the machine line has run
well and vielded a good result in processing PVC films. Of
course, for the sake of further improveme;: some work has

to to be done to well compact the films first, but,for the
present, effective densificator 1s not available on domestic
market.

Far-reaching significance of the project;

following the rapid development of industry and the growing
shortage of natural resources, explnitation and utilization
of recyclable waste material is an important policy for ex-
tending the function of potential resources, alleviating
environmental contamination, and protecting ecological ba-
lance as a wholey

The project US/CPR/86/130 manitfests a fruitful cooperation
among UNIDO, the Belgian government, and our country 1n the
field of waste recycling, and the successful implementation
of the project results 1in such benefit our company now

acquires as envisaged in our original plan, which might 1nvite
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interests of other Asian Pacific countries having an intention
to promote their waste plastics recycling activities. Shanghai
as an industry city with a population of wore than 12 millions
is eager to introduce advanced technology adapted to its local
conditions to develop resource recovery and utilization. As
such, we are willing enough to share with you any kind of good
experience, and sincerely expect technical exchange and coopera-
tion with you especially in the field of waste plastics recycl-
ing.

SRRUC as a direct beneficiary of this project would like to .
take this opportunity to show gratitude to UNDP and UNIDO
authorities and their experts for their kind support and assis-
tance, to the Belgian government for its.significant contribu-
tion, to RHEO S. A, for its good cooperation, and to Prof.G.

A. Patfoort for his devoted effort in successful coordination

of the project.

Thank you.
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A REPORT ON TRIAL OPERATION OF RHEO 120
EXTRUDER LINE

Liu Baoping
Deputy Director, Xinguang Plastics Factory -

1. Abstract
According to the implewmentation schedule of the UNIDO project

the RHEO 120 type extruder line, provided-by RHEO S.A.,arrived
in Shanghai by the end of May, 1988, and was installed under

the conduct of Belgian experts early in June: Since then, the
trial operation of the system has lasted for a period of time,
and it has obviously proved most advantageous and qualified in
view of design and techuology."

2. Technonlogy

As plastics waste originates from various sources with diffe-

R

rent types, the processing methods are gquite different corres-

pondingly. One of the major plastics waste which our factory

treats with the technology of plastification is soft PVC film.

2.1. The former technology for processing PVC: |

A. Manual sorting, washing and drying of the waste;V

B. Tearing, blending and adding in plasticizer, colorant, 1lu-
bricant and stabilizer in a double-roller. Extruding the
mixture into strip with a cross-section of 25 x 5 mm;

C. Plasticizing, filtering and pressing the strip into finer
strip with a cross-section of 20 x 4 mm;

D. Plasticizing the strip again into a cylindrical strip with
a diameter of 5 to 6 mm in an extruder;

E. Cutting the strip into cylindrical pellets with a thickness
of S to 6 mm in a granulator; weighing and packing.

2.2. The former technological process has been improved greatly

after the new extruder being put into practice. The proce-

dures are as follows:

A. Manual sorting, washing and drying of the waste;

B. Tearing films into pieces with a size nf 10 x 20 mm in a
crusher | )

C. Kneading PVC pieces with high speed in a heated mixer,

sprinkling water in due time to make the film pieces granu-

1.
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lated, and, meanwhile, replenishing them with aforemen-
tioned additives;
D. Feeding granules into the hopper of RHEO 120 extruder to
avoid them doming;
E. Filtering the plasticized material through a screen filter:
F. Molten plastics being extruded out of flat die, pressed into
a flat strip with a cross-section of 100 x 3 mm in a calen-
der;
G. After being cooled with water and dried with blowing air,
the flat strip is cut into pellets of 3 x 3 x 3 mm in a
GB 12.5 model cube-dicer; weighing and packing.y
The new technology has the advantage of higher mechanization,
simpler process, shorter material dwelling period and less plas-
tification time. It has a significant effect on upgrading the
product quality and increasing the yield, maximizing the utility
of raw material and additives,.alleviating theg environmental
pollution as well és protecting workers' health. :
3. Trial production

Till now the accumulated run-time of trial production is 1200
hours, with the average output of PVC granules 150 kg/k. Owing
to the disadvantage of using a high-speed mixer available
locally as densificator, the density of of the PVC pieces after
densification can only reach the level of 0.35 to 0.38 kg/l.

\

- of the film pieces can be as high as 0.8 to 0.9 kg/l, with ‘

In Belgium, however, with a speciwml densificator, the density

the output about 300 kg/h accordingly. Even though the pre-
sent output of PVC granules given by trial production has
already greatly exceeded the previous record set by traditional
technology, it can be foreseen that the present output could

be doubled if a similar densificator, which RHEO S.A. is now
using in Belgium, be allocated to replace the existing mixer.
Compared with the original technology we are very much satisfied
with the obvious advantages of the new extruder on the follow-
ing aspects:

3.1. Higher productivity. The output is about 30 per cent
higher than that produced by the conventional extruder of saﬁe

screw diameter.
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3.2. The labor intensity has come down and the operaters have

been reduced by 20 per cent.

3.3. Lower energy consumption. The electricity consumption

has cut down to 0.8 KWH/kg as compared with the former consump-

tion of 1.0 KWH/kgy

3.4. Less raw material and additive consumntion, and better

working environment.

As for the old PVC processing technology, materials are subject

to plastification for three times. Moreover, the double-roller

plastificator is an open system with high temperature up to

170 degrees centigrade that makes the material degraded, and

the exhausted HCL gas and plasticizer vapour seriously pollute

the working space, harm workers' health, and corrode equipment
as well as affect the quality of products.

Thanks to closed-type plastification and low temperature den-'

sification, which brings about littie degradation of material

and evaporation of plasticizer, therefore the following advan-
tages of new technology are brought about:

A. The availability of additives has béen increased, the product
quality upgraded and the yield raised up. Take a bicycle
handgrip for instance, its appearance is considered as good
as that made from virgin material.

B. The environment pollution has been eliminated to realize
labor protection. .

Further than that, the integrated extruding line is very well

equipped with electrical overload safeties and labor protect-

ing devices. 1It's running steadily with less hitch, higher
automation ane more excellent functional performance. Since

we are just starting now with a trial operation of the ex-

truding line, many things remain to be done in the near fu-

ture, especially we have to supply the line with most adequate

auxiliary equipment. But we are fully confident that the

project will result in a much bigger profit than what we expected

at the beginning.

4. Acknowledgement .

On behalf of my factory and my colleagues I would like to take
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this opportunity to express deep gratitude for the significant
support of UNIDO, the generous financial contribution by the
Belgian government, the enthusiastic coordination of the project
by backstopping officials and consultants as well as technical

assistance for tne RACO experts.

Thank you.
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“THE RHEO RECYCLING MACHINE *

. PATFOORT Belgium

’

P . A
U.N.I.D.O. Consultant

THE_PLASTIFYING UNIT

In 1959 and for the first time Maxwell and Scalora announced the i
construction of a screwless or plate-extruder. The pumping

action of the extruder screw was replaced by the application

of the Weissenberg effect., This phenomenon can be easily

understood when we think of a plate rotational viscosimeter,

Indeed, this device measures not only the viscosimetric behaviour

of visco-elastic-liquids, but also their elastic properties
by paying attention to the effert of the normal forces which

tend to separate the two discs of the viscosimeter when they
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.are rotating against one another. One of the two discs is
bored and the -discs wmaintained at constant distance, the
visco-elastic liquid is forced through the hole, At this

time the device 1is working as & pump able to transfer a

visco elastic liqﬁid from the ﬁerlphery of the discs to the cen-
ter hole and to extrude it,

It appears immediately that such a device has cutstanding ad-
vantages compared with screw-extruders of the classical type.
First of all it is evident that there is a notable

difference of the axial dimensions betweewnssa disc construction
and a screw cylinder which has become longer and longer in

the past years in order to impose the quality of the
extrudate., At the same time, the mechanical construction has been
simplified, A screw extruder is far from being an ideal
instrument for wmixing and plastifying molten polymers,
Everybody kunows that tlie flow of material rewmains laminar

and that the screw, instead of wixing, only transfers

layers of material against one another and from one place

to another, If we consider the development work that is

being done, at the present time, all over the world,

on the geometry and design of screws in order to improve
extyudate quality; we understand that there is an imwmediate
need for finding another way to wi:x and plastify polymer
materials, Mixing and plastifying are really two operations

by which we aim at the same goal, In the first case we are
stressing the mechanical mixing and dispersing of different
ingredient s in the second case, we think of a complete homo-
geneity of the extrudate, both mechanical and thermic, This
homogeni zing capacity of a plate extruder seems to be equal to

that of two 20 D extruders in series,

A further problem is the hold up time of temperature sensitive
materials as P.V.0. The longer the screw, the more pressure

it gives, the better the mixing, the wmore energy is needed,
and the longer the dwell time of the material in the cylinder,
As we sece, we are moving in a vicicus circle, Yet, we have
extruded without any difficulty or degradation, non plastificed
P.V.C. at 240° in a gugg plastificator,

llowaver, disc extruders have two wa jor handicars : ;

1. they are difficult to fecd because of the narrow gap

between tho dlscs
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2, the pressures produced are commonly lower than in conven-
tional extruders.

Recent research and development wade on disc-extruders are to be
considered as attempts to eliminate these disadvantages.

Numerous patents taken in difierent countr;;s show nevertheleso
the growing interest in this field.

The o plastificator allies the good pressure building and

good feeding capacities of a screw to the exeptional wmixing and
plastifying advantages’ of the sheafing discs, He resolved this
difficulty by adding a shearing zone to a short screw giving goo«d

feeding and pressure,

The front of the screw is flat and similates the rotating shearing
disc. The inside wall of the cylinder is the rotationary disc.

The normal force effect builds up a spiral flow of material in

the gap between the discs, from the-periphery to the central hole,.
Once built up, this vortex has a sufficient stability in order
not to be o;erwhelmed by the screw pressure,

The screw pressure is almost exclusively exerted on granules

and it is easy to determine the output pressure by the geometry,
the surface amdition of the length of screw and cylinder,
Plastification is nearly exclusively effected by shear action and
takes place under pre-pressure of the granule-feeding screw

with three entries to pro@ide an equal distribution of waterial

in the shearing gap. The warming up of material regulates the
output temperatﬁre by pre-heating the granules but not by
plastifying them, The stability of the vortex prevents breakdown
of the spiral wmovement which is working as a damper between

the screw pressure and the die back-pressgure, It is clear that

the normal forces do not act as a pressure-building-up device

but rather as a brake with a regulating éffect on pressure,

The output of the screw has to be higher than the output of the
shearing zone., If this is not the case, the screw will be
"starving". This shearing zone must control the material output of
the screw, taking care not to be overridden,

Comparing with a usual three-zone-screw, we may say that the
metering zone has been replaced by “he shearing gap. The feering ar

compression zone are ropluaced by Lhe screw, 'l 3 cowpression

‘ o/
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takes place on granules aud degazing is greatly fcil.tated.
To~-day much .experimentalwork points out that the granule zone
of a screw is of greater importance on the final performance of
the extruder than was generally admitted., ITn the RHEO plasti-
ficator the granule zone is wuch casier to be mastered,

A screw is designed for a rather limited range of materials.

The pygp plastificator is much more versatile and accepts all
different polymers and various diemsnions of granules without
plant modification,

One of the outstanding properties of the RHE0O plastificator is th-
uniformity of the viscosity of the extrudate. There are three
reasons for this.

The heating-effact is due to shear or internal friction instead
of conduction from the heaters or friction against the srew, Thi
means that the heat is produced internally and uniformecly over
the masy of material without t *ing influenced by the bad thermic
conductivity and the therwic sencitivity of the polymers and
their lawinar flow in the screw,

The material having the exact visco-elastic properticas i3 wmoving
with maximum speed to the centre of the discs. Other mater 33]¢
undergo more centrifugal action and their dwell-time and warming-uvj
time is longer. There is consequently an continious exchzuge of
miterial of different viscosity on the discs.,

The friction varies proportionally to vi§cosity. ‘Thercfore
materials of higher viscosity will be hoated more than those
with a lower viscosity and they will become more uniforumiy
homogeneous. One may say that RHEQ' plastificator is a device

with its own auto-viscosity-regulation. This viscosity can be
influenced under given circumstances (material properties, screw
speed, etc..) by the preheatimy: in the cylinder,

The whole heating system is rcduced to one heater and one
temperature fceler that gives viccosity measurement of the
outcoming melt, The unit seems particularly suited for high
molecular weight material as theé very low melt index P.k. that

is brought into focus nowadays.
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(1) MR. GE JIANSHUE!, DIVISION CHIEF
WASTE GOODS & MATERIALS BUREAU, THE NINISTRY UF CUMMERLE, PRC
(2) MR. ZHANG FAN, SECTION CHIEF
WASTE GOODS & MATERIALS BUREAU, THE NINISTRY OF CONNERCE, PRC
(3) MR_HE YAQIN, SENIOR ENGINEER
SCIENCE & TECHNOLOGY BUREAU , THE MINISTRY OF COMMERCE, PRC
(4) MR.LIN YONGHAO, DEPUTY DIRECTOR .
THE CHINA INTERNATIONAL CENTRE FOR ECONOMIC & TECHNICAL
EXCHANGES, NOFERT, PRC
(5) MR.YAO SHENHONG, PROGRANME OFFICER
THE CHINA INTERNATIONAL CENTRE FUR ECONUMIC & TECHNICAL
EXCHANGES, NOFERT, BE!JING
(6) NR.ZHAO GONGYI, DEPUTY SECTION CHIEF
BEIJING WASTES RECYCLING COMPANY, BE1J ING
(1) MR.LIN ZONGCHENG, DEPUTY GENERAL NANAGER
NAN; ING WASTES RECYCLING COMPANY, NANJING, J IANGSU
(3) MR.LU YANGCHENG, ENGINEER
QINGDAO WASTES RECYCLING COMPANY, QINGDAO, SHANDONG
(9> NR.YUAN JIANJIAN, SECTION CHIEF
HANGZHOU WASTES RECYCLING COMPANY, HANGZHOUsHEJ 1ANG
(10) NR_MA PEILIN, MANAGER
WUXI WASTES RECYCLING COMPANY, WUXI, J IANGSU
C11) MR.YUAN FUJIN, OEPUTY MANAGER
WUXI WASTES RECYCLING COMPANY,WUXI, J IANGSU
(12) MR.LI KUNCHENG, ENGINEER
TIANJIN WASTES RECYCLING CUNPANY, TIANJIN
(13) MR _WANG X[ANGDAO, DEPUTY DIRECTUR
FINANCE AND TRADE OFFICE OF SHANGHAI MUNICIPAL PEOPLE’S
GOVERNMENT, SHANGHAI
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(14) MR IIAN GENGCU, DEPUTY DIVISION CHIEF
FINANE & TRADE OFFICE OF SHANGHAI NUNICIPAL PEOPLE‘S
GOVERNNENT, SHANGHAI
C(15) NR WANG ZUKANG, VICE CHAIRMAN -
FOREIGN ECONONIC RELATIONS & TRADE COMMISSION, SHANGHAI
NUNICIPAL PEOPLE’S GOVERNMENT
(16 MR.LI YONGXIAN, DIVISION CHIEF
FOREIGN ECONOMIC RELATIONS AND TRADE COMMISSION, SHANGHAI
SHANGHAI NUNICIPAL PEOPLE’S GOVERNNENT , SHA!GHAI
(17) MR.ZAANG GENGSHAN, DEPUTY DIVISION CHIEF =
FOREIGN ECONONIC RELATIONS & TRADE CONNISSION , SHANGHAI
MUNICIPAL PEOPLE’S GOVERNMENT, SHANGHAI
(18> MR X1E GUJUN, SECTION CHIEF
FOREIGN ECONOMIC RELATIONS & TRADE COMMISSION , SHANGHAI
NUNICIPAL PEOPLE’S GOVERNMENT
(19) MR. CHA JIE, DEPUTY DIRECTOR
SHANGHA! SUPPLY & NARKETING Cu-OP, SHANGHAI
(20) MR. XU WELJIN, DIVISION CHIEF
SCIENCE & TECHNOLOGY DIVISION OF SHANGHAI SUPPLY &
MARKETING CO-OP, SHANGHAI
(21) NR. ZHANG YANQING, DEPUTY NANAGER
SHANGHAI RESOURCE RECOVERY & UTILIZATION COMPANY
(22) NR. ZHU KEXI DEPUTY MANACER
SHANGHAI RESOURCE RECOVERY & UTILIZATION COMPANY
(23> MR. DENG ZIXUN, DEPUTY MANAGER
SHANGHAT RESOURCE RECOVERY & UTILIZATION COMPANY
(24> NR. ZHANG DAFENG, DEPUTY NANAGER
SHANGI'AI RESOURCE RECOVERY & UTILIZATION COMPANY
-




(25) NR. ZHOU WENIUN DEPUTY DIRECTOR
SHANGHAI SUPPLY & NARKETING INFO REVIEW
(26) NR. ZHOU ZHONGDE, ECONOMIST
FINANCE & TRADE OFFICE OF NANSHUI DISTRICT, SHANGHAI
(27) MR. CHEN BINGHAI, MANAGER
NANSHI BRANCH OF SRRUC
(28) MR. LIU BAOPING. DEPUTY DIRECTOR
XINGGUANG PLASTICS FACTORY OF SRRUC
(29) MS. WANG YU, ASSOCIATE PROFESSOR
EAST CHINA UNIVERSITY OF CHEMICAL TECHNOLOGY
(30> MR, ZHANG DEXING, DEPUTY SECTION CHIEF
SRRUC, SHANGHAI
(31> MR. ZHAO ZHENLIANG, SECTION CHIEF
SRRUC, SHANGHAI
(32) MR. ZHU JUNJING, SECTION CHIEF
SRRUC, SHANGHAI
(33) NR. XU JINLIANG, DEPUTY SECTION CHIEF
SRRUC, SHANGHAI
(34) MR. ZHANG GUOCHANG, INTERPRETER
SRRUC, SHANGHAT
(35) MS. LIU QUAN, INTERPRETER
SHANGHAI SUPPLY & MARKETING CO-OP, SHANGHAI
(36) MS. CHEN QIUYING, INTERPRETER
SRRUC, SHANGHA!
(371> MR, XIE SHIMING, INTERPRETER
SRRUC, SHANGHAL
(38) NS. SHI WEILI, STAFF MEMBER OF SRRUC
(139) MR. XU RUITIAN, DITTO
(40) MS. MA FENYING, DITTO
(41) MR, ZHOU CHI»™AT, DITTO
(42) MR, ZHOU BAGGuNG, DITTO
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LIST OF PARTICIPANTS AT WORKSHOP
- 3.

ON PLASTICS WASTE RECYCLING TECHNOLOGY, SHANGHAI, 10-12 APRII. 1989

Name and Contact Address

» Mr. Shahjahan SIKDER
Plastics Technology Centre
BITAC Premises
Tejgaon Industrial Area
Dhaka
Bangladesh

¢ Mr. Pervez AHMED
3-c, 6/5, Nazimabad
Karachi - 18
Pakistan

e Mr. Adolfo Jesus (OPEZ
Industrial Technology Development
Institute
P. Gil, Taft Ave. (P.0. Box 774)
Manila
Philippines

Tel: 59-22-75

e Mrs. Padma Irangani IDDAMALGODA
Ceylon Institute of Scientific
and Industrial Research
363 Bauddhaloka Mawatha
Colombo 7
Sri Lanka

e Mr. Phietoon TRIVIJITKASEM
Sunflower Co. Ltd
14-16 Mahesak Kkd.
Bangrak Bangkok 10500
Thailand

¢ Mr. Joo Fai TUNG
SIRIM

> P.0. Box 35
40700 Shah Alam, Selangor
MALAYSIA

e Mr. Aroun ANAND
16, Nizamuddin East
New Delki 110 013
or
74 Sector 7,
Chandigarth (UT)
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Definition of: Plagtics Waste :-~

Plastics like other material such as paper, glass, wood,
ceramics, once they have fulfilled their function or have become

obsolete, brocken, damage, outmoded or no longer desired are

'discardedand have to be disposed of in one way or another.

The undesired plastics items which we throw away, appears as waatc
collected with the general domestic or urban refuse.

This also applies to industrial rejects and discards which if not

dealt with on the site of their production can be readily collec-

ted and can thus be treated as plastic waste.

Basis for Assessing plastics waste.

Mnin fields of plastics waste are:-

i) Mgjor proportion of plastica waste origin,tes at present
from the packaging section.

ii) Almost all plastics packaging is discarded within a com-
paratively short period of use life, and of this a substan-
tial proportion will appeur in the collectable domestiic
and trade refuse.

1i1) A certain amount of plastics other than puckuging will
become dustbin waste.

iv) The amount of plastics waste from application outside thc
packaging area and its propertion in relation to the tot:l
plastic waste will increase from year to year.,
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Disposal Frocess:

Waste once created, hus to be removed from man's surroundings
and has to be eliminated in some way, because otherwise its gcumu-

lation would eventually hinder, if not prevent, all his activities
even the creation of new waste. Basically, there:are only threce

possibilities for disposing of unwanted matter, namely :

i) by depositing it on or under the earth surface,

ii) by dispersing it as gaseous matter into the atmosphere,

11i) by seinking it Into thc scus wxl oceunu,

The Chemical and plastics industry by their formidable pro-
gress in. the development of plestics materials, converting teciuno-
logy and end-use application, cannot disclaim their share of res-
ponsibility in the "Waste" problems, because, once plastic have
become waste, their preseunce in the general refuse will make it-
sell felt all along the various process sfeps from the dustbin to
the final disposgl processes, irresptive of whether such waste
is dealt with by dumping, controlled tipping, pulvarisalion, com-
positing, compaction or dumping into the sea. However whatever the
method of disposal, it must be economically feasible sand techni-
cally sound and it should not constitute a nuisance nor it should

become a source of pollution of water or the atmosphere.
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Types of pldkfics used in Bangl adesh:

Mostly used plastics in Bangladesh are PVC, Polyethylenc
(lowdensity and highdensity), Polyproupylene (PP), Polystyrene
(PS), Polyamide, ABS etc. Small quantity of some other thermo-
plastic materials are also used in the countyy. In the thermo-
setting group - Ureaformaldehyde, Malamin and Bakelites are
also used in Bangladesh.

Mujor fieldo of Application of plaaticn in Bungdndenh:

Mojor fields of application of plastics in Bangladesh nvre:

1) Pipes: for transportation of water, conduit and drainuge -
etc.

ii) Cable: Electrical high power cable domestic cable and
telephone cable.

iii) Containers: for packaging of eddible oil, petrolium,
foods, packaging of medicine etc.

iv) Packaging(film): for packing of domestic items, foods,
shoping bag etc.

v) Domestic Item: Bucket, basket, glass, jugs, plales,
various house hold utensils etc.

vi) Industrial Components: Bobbin, pickers, shuttle, various
1ndus§r1al spares etc,

vii) Monofilament: Rope, fishing nets, textile etc.
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Recyeling of piabtics at the manufacturers levels in Bungluadesh:

Generally thermoplastics are reprocessable materialas. At the
manufacturers stage, all runners, waste products, scraps etc are
reprocessed by crushing those with a crusher and used for manufac-
turing of some or other various products. Thermosetting plastics
are not reprocessable, so the wastages of thermosetting plastics

are thrown away as garbages.

Recycling of waste plastica in Bangl adesh:

In Bangladesh generally shopping bag, containers of variou:
types used iL pharmachetical packaging, eddible oil, petrolium
and waste shoes, waste pipes are collected by a group of low
earning people. After collecting those they are generally sorting
it in various groups according to type of raw material or product
basis and then they clean it and sell to a group of plastic repro-

cessing industries.

The waste plastics reproccassors are apain sorling the producl
ir groups and crushed and mnke granuels for selling in the marked.
This type of reprocured plastics ure used for manufacturing of

poor quality low cost toys, dolls etc.

Presently problems are facing with reprocesaing of wanate
shopping bags (film). Some hawkers and some low earning peoples
arc also collecting this films from garbages and houses. They try

to clean this bags as far as they cdn and then they pack it in

beles and supply to the waste plastics reprocessing industries.
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Prracntly some reproceanors developed locnlly made hiph npeed
crusher by which they crushed the films and convert it into /n-
nuecls and sold it to the market. This type of reprocessed plastics
are used for manufacturing of some very low cost injection moulded
product. This type of recovery is still possible due to the low
cost of labour in Bangladesh. A group of people is living their
lively hood by recovering waste plastics. Though there is a group
of people to recollect the waste plastic still a major parts of
the waste plastics are thrown away with Garbages by the Muanicipal
rleaning authority. The uaed plaatica which nre poing with (ar-
bnges are not collected or reproceased or no nny nclion in hninn.
tnken presently in Bangladesh to decompose those wgste plastic:.
The cleaning authority is ignorant about the future problem meay

arise from those undecomposed plasatics.

In the process of collection of garbages, the wphste plostic
iilms are creating problem during transportation. It is being
scattered esily by wind and making the enviorment dirty. This type
of packaging (film) plastics also creating problem is drainage
nystem of the city area. As the plasatics are not decompoanble by

biological action, so they are closing the drainage system fully
or partially and it requires frequent cleaning by the drainage

nuthority.
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8. Conclusion : ; -

The following conclusions are drawn up from the present

recycling system of waste plastics in Bangladesh:-

i)

ii)

iii)
iv)

v)

vi)

vii)

Most of the reprocessed waste plastics (except PE or
PP film used for packaging) are used for poor quality
plastic product.

A Certain percentage of PE & PP film used for packaring
of food, other goods and shopping bags are also collected
and reprocessed for the use of poor qunlity product,
Percentage of reprocessed waste films is not known as
because there is no study in this line (Approximately

it may be 30% to 50% ).

Waste packaging films are creating problemsa in drainnse
gystem of the country.

Waste packaging films are also making the enviorment
dirty.

Municipal authority is not aware about the future pro-

blem may arise from the waste plastics which are thrown
away by them with other garbages in the dumping aren ns
because plastics are not decomposed by microbial action.

A group of people is involved in recollecting and repro-
cessing of waste plastics.

The reprocessors and the users of recycled waste plasticn
are not concerned about the quality of the recycled wuste
plastics,
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9. Reccommendation:

The following recommendation are made for the local plastics product
manufacturers, users and reprocessors of waste plastics:-

i) The manufacturer of plastics product should take more cure
to reduce the waste of plastics and plaslics product.

ii) The manufacturer should toke more care about the quality of
the waste plastics and they should be more careful, so Lhat
the properties of waste plastic does not decrease much and
it should not mix with dust and should not Pollute the envi-
orment.

iLi) The manufacturer or uscra of recycled wasle plaasblles ghould
be aware of the required properties of their product and the
properties of recycled waste plastics.

iv) The group of peoples cullecting and recycling waste plastics
should have sufficent knowledge in identificatiqn of type of
plastics, so that they can separate the mixed waste plastics
in different groups.

v) The peoples involved for recycling of waste plastics should
take more care to clean the wnste plastics properily bhefore
crushing 1t for uge and they should alaso take core thal waisle
plastics do not pollute the enviorment.

vi) Municipal authoritybneeds proper knowledge and care so thal
- waste plastics (mainly packing film, shopping bags) do not
make the enviorment dirty during transportation.

vii) Mynicipal authority needs knowledge in dumping of waste
plastics as the plastiss are not decomposed by biological
or enviormental action.

viii) The Municipel authority (Cleaning authority) need proper
knowledge in how to make the waste plastics decomposed,

so that in the future the waste plastics will not be a

threat to the Polution of enviorment,
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tion ‘ble Chairman of the Cunrerence, Esteemed Fellow
Delegates, Ladies & Gentlemen,

It gives me great pleasure to be here to share our
experience with you for which my thanks are due to the
Organizers of this workshop and mcst of all to UNIDO for
extending this opportunity towards presenting our
experience in India. Also to my colleagues for their
assistance in assembling this paper and my Company in
allowing me the time to come all this way to this
magnificent country and be amongst you.

This paper 15 in two sections - one that refers to General
Comments/Contemporary End-Use Application Examples and
the other on the Scenario in India.

SECTION - I
General Comments & Contemporary End Use Applications

The subject of Plastic Recycling 1is oﬁ utmost impcrtance
on account of two basic factors - first and foremost
being environment preservaticn and protection, and secondly
the very important aspect of cost benefit economics
particularly with the high cost of plastics (owing to
high base price or high fiscal levies or both) and the
human endeavour to attain maximum advantage out of it.

As to the matter of environmental protection, plastics
being non-biodegradable in general, require handling
with careful selectivity in their application so as to
ease the subsequent retrieval for recycling and reuse to
achieve maximum advantage from its technological use and

further to negate any ill effects to the environmnent,
As to the cost beneflt economics, the maximum beneflcial

Contd......




Ate

use must be achieved so as to mitigate its high cost
over multiple stage applications for which appropriate R
& D in industry must be encouraged.

For long time, recycling of plastic waste haé aroused
world wide curiosity and interest. It is time to talk
of promoting plastics recycling keeping in view a number
of reasons why a more efficient recycling industry would
make sense both in industry terms and for the whole
economy. Plastics recycling generally takes one of the
three forms (1) in-house process waste recycling (ii)
specialist plastics waste recycling and (iii) mixed
plastics recycling. High Density/Low Density Polyethylene
(which constitutes half of plastics packaging by weight)
1s the most common type of material recycled, others
being PVC, Polyproplene, Palymides etc.

To sustain ecological balance ard to take advantage of
the thermoplastics’ polimeric life, efforts to develop
economical and beneficial technology of recycling plastic
wastes and products thereirom must be encouraged to utilize
the product which is generated from (i) factories (ii)
c¢ollectors of industrial aste from large generators/
extruders and (iii) pac.aging from commercial und
agricultural sectors etc. etc. This step imparts
efficiency and economy to the use of recycled plastics
from the point of view of envirunmental poilution control,
energy conservation, and overall economy, besides
maximising material utilisation efficiency.

A very high proportion of virgin material comes unde:
recycling for use in various areas including nor-critical
applications for different end users in tne shape of
sheets, u*ensils, toysg,temporary civil structures, auto

parts, electric gadgets and so on. But the foremost

Contd......




point which sometimes remain unnoticed that standardised
consumer products often also open the door to introducticn
of recycled plastic which must be approached with caution.
Indiscriminate use of recycled plastic invariably will
bring a product application into disrepute. It 1s
therefore, necessary to resort to maintaining standards
and quality control of products which incorporate the
use of such recycled thermoplastics. We therefore, must
put thrust on end use specifications, economic usefulness
coupled with employment orientation. Necessary technology
and development must be taken up to usher in specialised
processing of low cost yet acceptable products from
recycled materials.

Generally, common purpose consumer articles are aimed
for. However, effort must be to use the recycled materials
for products aimed at industrial applications so that
they can contribute meaningfully in overall industrial
development. i

Various end applications can be conceived and engineered
for effective introduction. Two major examples that
have been developed are -

(1) Pallets for dunnage in storage/material handling;
and

({II) Boxes/cases for fruit/vegetables, soft drinks
and general packages made from waste LDPE/HDPE
and rice husk combinations.

A unique example which has recently been introduced after
develoupment in our country is pallets from recycled
HOPE/LDPE, for use as dunnage in storage and material
handling, in substitution to¢ wooden pallets.

Contd.. ...
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This development replaces the use of wood which otherwise
is scarce and thus needs to be preserved more particularly

for environmental protection teasons.

For sourcing the recycled plastic for this application,
the development has been dovetailed to tke CAP (Cover

and Plinth) storage concept and programme in our country.

The scientific CAP storage requires extensive use of
poly covers made from virgin LDPE/HDPZ film/sheets for
protection of foodgrains during storage from acclamatic
conditions and rodent wastage. This is used in an
extensive scale in India in the Foodgrain Storage and
Protection Programme. This in turn generates substantial
volume of obsolete poly scrap which has good polymeric
life but is otherwise of limited value. On the other
hand, wood becoming increasingly scarce day by day, the
development of substitute pallets and need to use this
waste was taken up with foresight. Research on non-
exploitative ways of using obsolete scrap was taken up
which led to development of poly pallets manufactured
out of the low value scrap. LDPE/HDPE scrap, otherwise
of good polymerics life but low wvalue, thus could be
recycled for a second generation application of economic
value and contributes to environment preservat:ion through
conservation nf wood, as also, yet on the other hand,
consumpt ion of plastic waste.

Thus plastic scrap is brought into profitable use in the
shape of poly pallets which serves the multipurpose
applications in storage as dunnage, having quality and
acceptable standard of product, specially designed ard
fabricated for its long life. These pallets can be used
with fork lifts for industrial use, and ordina:cy poly
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pallets for dunnage for storage applications. Refer

pictuce (1) & (i1).

- ‘capacity one tonne

Loaded Polypallet on fork 1lift

(i1)

Centd. oo
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The particular chatacteristics of plastic pallets are,
they -

1. need no fumigation;

ii. need no specialised handling being able to
withstand rough and tough handling;

iii. need hardly any repairs although of 1ight weight;

iv. do not damage lower layer of qunny bags in a
stack;

v. chemically inert;
vi. odourless, physicologically harmless;
vii. help in containing pcllution, anc

viii aavance ecclogical balance by conserving precious
wood for other uses.

Each wooden pallet when subs+tituted by a poly pallet
saves 2 cu. ft (0.056 cu. mtr.) of wood.

With the vast number of pallets in use the potential
saving of wood can be immeasurable. This in turn carries
an immeasurable value in terms of its environmental

contribution in ecological balance preservation.

Another application viz boxes for ftruit/vegetahble
handling/packaging have been developed from LDPE/WDPE
and rice husk compounded material where a thick sheet of
2 mm is made and thea cut and assembled into containers
of convenient sizes.,
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The photographs attached give as an illustration:-

a. Photograph of fruit/vegetable box
b. Box for soft drinks

These applications use both waste plastic and waste
byproduct - rice husk ‘and is converted into useful items
of every day use.

" [ B N
-~
"b'g ~ .
S sate. o

(iii) Pruit/vegetable box from plastic waste/riae husk
compound

(iv) Box for stacking of Soft drinks bottles or carriage
of fragile goods
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SECTION II

Situation on Plastic Waste Recycling Industry in India

Polymers in commercial parlance primarily comprise of
thermoplastics, thermo-sets, synthetic rubbers and
engineering plastics. The major thermoplastics are
L.D.P.E. (Low Density Polythylene); P.V.C. (Polyvinyl
Chloride); P.S. (Polyestyrene). Other thermo plastics
viz., Acrlylonitrile Butadine-Styrene (A.B.S.), Styrene
Acrylonitrite (S.A.N.) and Poly Mythyl Metha Acrylate
(P.M.M.A.), though not engineering plastics in the true
sense of the term, have been included in this category

of plastics. We shall call these as general commodity

plastics and shall deal with the scenario in India.

Before we go into the subject of the Reprocessing Industry
of Plastics, it would be pertinent to uanderstand the
sizce of the polymer market in the co.ntry for virgin
materia: and consequent developments to augment further
capacities, as the size of the R.P. Industry amongst
octher factors also depends on the virgin material
availability in the market.

In this context it would be important to understand the
past consumption and growth trends in plastics, the polymer
availability scenario and demand projections for commodity
plastics. The details pertaining to the above have been
reflected in Annexures.

The figures reflect considerable growth over che past
few years. This growth was 12.5 per cent on the basis
of compound annual rate of growth upto the year 1984-85.
At the same time polymer availabiiity scenario, though
shows considerable improvement, is still far below the




A3

demand projections, as reflected in table-3 of Annexure.
This reflects the demand potential to the extent of 796,000
M.T. per annum for commodity plastics with per capita
consumption of 1 kg which is likely to increase to 1.6
kg towards end of the VIII Plan to 2.16 kg by the end of
the IX Plan or by the turr of the century.

The annexure also reflects the pattern of consumption.
However, another very vital factor which is taking
predominance 1is cost of polymers which has been rising
steadily either owing to high base cost or fiscal
levies/taxes by Govt. This aspect has been discussed
later, in the paper as, this aspect also determines the
pace and growth of the industry to undertake reprocessing
of polymers.

The indicenous availability of virgin commodity plastics
has been significantly lagging pehind demand for most of
the time. The demand for commodity plastics is dependent
on the number of factors like price, supply, consumption
characteristics etc. The degree of influence of each of
these factors are again governed by the product/market
characteristics. In Indian context, the demana for
plastics is observed to be more influenced by the supply
and to a relatively lesser degree, by real price of the
product) The reason for such an over-dependence on the
supply factor is owing to the nascent status of the
" industry which is growing at a very fast pace. The
untapped potential 15 high and the future scope, quite
substantial. The influence of supply therefore
predominates the consumption overshadowing the marginal
changes in the price.

Currently as the production of commodity plastics in the
country uoes not even meet 50 per cent of the total demand,

contd......
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the domestic requirement therefore, has to Lte put most
of the polymers under OGL scheme envisaging libetralised

imports whereby actual users can meet their requirement

through imports. There was relative lull in between as
the global price of the plastics had shot up considerably
during the year 1986-87. However, despite the above,

the demard has bounced back. Another factor which
otherwise restricts imports is the high level of import
duty on all the polymers, imposed by the Indian Government
which can vary between 100% to 340% for different polymers.
The import duty structure has given the domestic
manufacturers leverage to jaék up the price in consonance
to landed prices of imports. Therefore the polymer prices
in India, are amongst the highest in the world today.

Reprocessing Industry - The scenario:

By the very nature, thermo plastics can be shaped ang
reshaped many times by the application of heat/pressure/
shear. however, at each processing step, the polymer
undergoes degradati>n due to breakage of molecular chain.
The extent of degradation increases in geometric
progression at each processing step. Therefore, the
upper limit of useful reprocessed goods is not more than
three times for all practical purposes.

The sqéhatio with high polymer price with substantial
increase in consumption, has brought lot of consciousness
to the reprocessed polymer trade.

The reprocessed industry in India during early 60°s was
confined to relatively small operations - at tiny cottage
industry levels - The convertor was relatively ignorant
about various properties of different polymers and would
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ultimately mix different polymers having different
characteristics. These reprocessed plastics found
applications where appearance and properties were of no
consequence viz., cheap toy industries, tarpaulins for
shelters etc. It was estimated that in the year 1984-85
industry had grown to a position where 23% of total virgin
polymer consumption went back into reprocessed sector,
currently this has approached 50%.

Trade Practices in the Reprocessed Industry:

The reprocessing industry began in the early 60°s and
over the years attained reasonable status. The major
- aspects that influence this particular trade are:

(a) The Reprocessing industry is located closer to the
scrap generating industry and consumption markets.
This is because the industry has to thrive on
economical access to the availability of the discarded
virgin processed goods and it was observed that
over 85% of the reprocessors are located in the
metropolis and large towns.

(b) The major reprocessing activities are carried out
against cash transactions. The major gquantity of
inputs to the ~eprocessing sector come from the
household which sells packaging films and
damaged/broken housewares to scrap buyers. Some
inputs also come from garbage sources where discarded
plastic products are thrown. The other significant
source of inputs is auction/tender disposal of
packaging materials by the industrial sector.

(c) The output of reprocessing sector is also
predominantly sold in the retail markets on cash.

Contd......
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(d) The reprocessed plastic goods, under normal situation
of steady virgin raw material prices and supplies
find specific outlets based on their price and
functional requirement of end use. The textile
industry is reported to be a large user of reprocessed
packaging films as well as moulded bobbins cones
etc. The agricultural sector also is a large user
of reprocessed goods in the form of black films and
pallets. Presence of reprocessed injection and
blow moulded housewares and toys is gquite conspicuous
in the rural markets as well as urban markets directed
at the low income groups. Reprocessed packaging
films are extensively used by retailers for protective
packaging of industrial and consumer products.

(e) From mere appearance of reprocessed goods, tne trade
is in a position to classify these goods into:

i. Once reprocessed goods
ii. Twice reprocessed goods
iii. Goods reprocessed more than twice

(f) Wholesale price of virgin and reprocessed goods
depends on various factors viz., once reprocessed,
twice reprocessed and more than twice reprocesscu.
Once reprocessed polymer may cost upto 60% to 65%
of the virgin material; twice reprocessed may cost
between 45% to 50% of the virgin material and more
than twice reprocessed material may cost upto 40%.

This therefore shows the wide scope of the reprocessed
industry. 1In the context and average costs of thermo
plastics in India can be taken as Rs. 35/- per kg
(US™$ 2/- per kg).

Contd......
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(g) Some products in the household as well as industrial
sector have good reuse potential. such products
become available for reprocessihg to a small extent
after the purpose of reuse has been served. Typical
products in the household are vanaspati, containers
carrier bags etc, heavy duty plastic sacks and HDPE
woven sacks also find extensive reuse amorgst farmers
and industrial users.

It would now be pertinent to evaluate prime application
of various virgin commodity plastics which form the source
point for the reprocessing industry.

These are:
L.D.P.E.

Pood packaying: This includes liquid milk packaging,

cereals, salts and processed foods.

Non-food packaging: Fertiliser and bitumen laminate,
textiles, detergents, industrial
products and consumer products
including toys and garments.

Non-packaging
applications of : CAP covers, nursery bags, carrier bags.
film

Extrusion coatings: Fertiliser and industrial packaging.

Wires and cables: For telecommunication sheathing
compound,
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Injection mouldings:This includes rotational moulding,
blow mouldings of wvariocus consumer

products and profiles.

B.D.P.E.

The prime application for use of HDPE - woven sacks,
monofilaments, HM HDPE for packaging, pipes, injection

mouldings, blow mouldings, extrusion and others.
Polypropylene:

TQ film, BOPP film, Woven sacks, Monofilaments and ropes
sheets and nipes, strapping/sutli, injection moulding,
blow moulding, fibre/filaments.

PVC (rigid):

Pipes, conduits, fittings, film and foils, bottles and
profiles

PVC (Flexible):

Wires and cables, calendered sheets, leather clotn by
spread coating, footwear, garden and discharge hose etc.,

Scrap collection:

The prime factor that determines the scrap value is the
grade, quality and condition of the scrap. Thereafter,
the next important factor is the colour. If the scrap
is of virgin material and in natural colour, it demands
the highest value followed by scraps in difterent colours
and last being scrap in black colour. The prime reason

being that natural colour scrap can be coloured by the

Contd......
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consumer according to his requirements. Plus the addition
of colour gives fresh look to the material; whereas other
colours have to be used as such with only minor
modifications. Earlier the scrap industry was
ptedominantly in the unorganised sector, but with increased
coasumption and also the rising prices of polymers, this
scenario is now gradually changing, with the emergence
of large consumers who have consequently larger scrap
generations, a different kind of activity that has emerged
whereby scrap collection is now more organised. The
scrap is disposed through either tenders or through annual
rate contract. Considering that total consumption of
commodity plastics of 1989-90, is in the order of 9,55,000
tonnes, it can safely be estimated that the market for
reprocessed industry would be in the region of 400,000
tonnes estimating first time reprocessed, second time
reprocessed and third time reprocessed material.

It would now be pertinent to identify sectors which utilise
reprocessed material and also applications to the extent
to which it could possibly be utilised. We shall take
the case example of L.D.P.E. The estimated consumption
of virgin LDPE during the year 1985-86 was of the order
of 1,44,000 tonnes, a detailed end use analysis is
available bifurcating « ch end use.

Based on this analysis possible segments of each virgin
processed goods became available to the reprocessing
sector during 1985-86, have been estimated.
i. Canal/reservoir lining:
By the very nature of this application, there is no
possibility of lined film becoming available for

reprocessing.

Contd......
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ii. CAP covers:

CAP covers are auctioned by FCI and State government
agencies after two to three seasons of use. About
5 to 10% of these CAP covers are retained for reuse
as dunnage. There is a time lag of 1 1/2 to 2 years
when the material becomes available through auction
for reprocessing. The consumption of LDPE in this
sector was in the region of about 30,000 tonnes out
of which approximately 20,000 tonnes were available
for reprocessing. The prime application for this
material, as the film is black in colour was suited
to make black 1DPE pipes for farm and water
distribution, black tarpaulins and film for shelter
and protection and poly pallets for dunnage. (This
application is relatively new but is gaining
acceptance as an alternative to the existing pallets
made of wood, a measure that government wants to
encourage to conserve use of wood).

Milk packaging:

This is one area where there is maximum demand for
reprocessing. Bulk of the milk packaging are in natural
colour or white colour both of which are in high demand.
The total consumption of this segment is estimated to be
around 20,000 tonnes out of which about 75% is expected
to be used for reprocessing. As milk pouches have some
fat adherence, this film has to be washed with detergents
to remove the fat. Prime application of this film are
tarpaulins and shopping bags, nursery bags and grocery
bags, which are in good demand in India.

Contd......




Pertiliser packaging:

LDPE film is laminated with jute or extrusion coated on
LDPE/PP ruffia. As such it is not possible to extract
the film from the discarded sacks.

Wires & Cables:

LDPE film/compound is used for insulation and sheathing
of power cables and communication cables. This sector
is gradually emerging as a large source of LDPE scrap.
This sector consumes appxly. 25000 tonnes of sheathing
compound annually. This material has superior mechanical
proparties, there-is fairly good demand for scrap generated
from this industry and thus demands high premium. The
scrap from this application, as bulk of it is in black
colour, is used for plastic containers, films and sheets
and blends for other plastic injection moulded materials.

Carrier bags: '

These bags are extensively used in the household and
only after damage they are discarded. Very small segment
may get salvaged from the garbage stream for reprocessing.

Industrial Packaging:

This segment consumes large quantity of LDPE film for
packaging of industrial intermediates; in the ycar 1985-
86 this segment was expected to consume 33,000 to 34,000
tonnes of matevial and about 20% of this quantity is
estimated to have entered for reprocessing through
auctioning/tender disposal. Only large sized liners
sheets etc., are disposed where small bags and rolls
find either reuse or get discarded in the garbage.
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Packaging of consumer products:

The consumer of LDPE in this sector 1is estimated to be
in the order of 40,000 MTs annually. Ultimately, LDPE
bags and pouches reach household as bags for cereals,
salt sugar and retail bags for snack food, processed
food and consumer products. Bags of different sizes and
printed ovetlaps.are also used in this sector. As such,
discarded packaging material from the household does not
reach the reprocessed sector to the extent as mentioned
for milk pouches. A large quantity is discarded in the
waste stream and the quantity salvages for reprocessing
is only 20%.

Miscellaneous applications:

In this segment, the immediate application of LDPE are
injection moulded housewares, shopping baskets, ropes,
half wound canes, roto-moulded containers, colour
concentrates, etc. Out of the estimated 35,000 tonnes,
input available to reprocessed sector is to the order of
6,000 tonnes appxly through waste collection channels
from the household.

In addition, there are some significant sectors where
reprocessing is reported several times. This is possible
only when the user keeps returning damaged reprocessed
goods directly to the reprocesssor. This practice is
known to be prevalent on products such as tarpaulins,
sheets, films and agricultural pipes and hoses. Some
virgin LDPE may be used at each reprocessing .stage to
marginally improve the product 4Juality. The estimated
outlet for such goods is to the order of 20,000 tonnes
for tarpaulins sheets and about 10,000 to 12,000 tonnes
for black agricultural pipes, hoses and tubings.

Contd......
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The availability of reprocessed qgoods at prices much
lower than virgin goods find market in the economically
lower segment of our society. After the urban market,
these goods will necessarily go to the rural marke{.
Thereafter collection becomes uneconomic to bring the
goods back to the reprocessing sector. Only in cases of
specific products discussed earlier, where there is close
link between the users of rep.ocessed goods and
reprocessors, it 1s possible to achieve more cycles of
reprocessing. In this sector again, some virgin
cons:mption will always exist due to drastic deterioration
in the quality of reprocessed goods and the need to arrest
the deterioration to some extent by using vergin material
at appropriate level.

The aspect of LDPE was taken up only as an example.
Similar demands exist for HDPE, PP and PVC. These four
polymers alone account for 80% of the reprocessing trade
in the country. It is also estimated that the pace at
which demand for polymers is growing (also considering
that India has amongst lowest per capita consumption) of
plastics, we do expect emergence of much more organised
sector to undertake reprocessing to cater to the second
level of demand which is highly price-sensitive.

Note: Most of the information of this report has
been obtained based on the Report of the
Committee for Prospective Planning of
Petrochemicals Industry, published by the
Government of India, Ministry of Industry,
Department of Chemicals and Petrochemicals,
for the year 1986-2000 A.D.)
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Table-1

Annexure
Cammodity Plast Consumption & Growth Trends
Polymer 1975-76 1979-80 1984-85 *CARG (%) CARG (%)
in VI Plan in V + VI plan

Polyolefins
LDPE 35 70.6 134 13 15
HDPE 21.5 62.8 90 8 15
PP 0.6 15.5 36 18 18
Sub-total 57.1 148.9 260 12 17
pvC 44.2 82 156 14 12.5
PS/HIPS 9.6 12.4 19.6 10 7
Total 110.9 234.3 435.6 12.5 14.5

- — i —_—— =

*CARG: Compound Annual Rate of Growth
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Table-2
Polymers: Availability Scenario
‘000 tonnes
1985-86 1986-87 1987-88 1988-89 1989-90
Expected Produc-
tion plus imports
L.D.P.E. 140 145 160 170 180 i
Linear L.D.P.E. 4 12 20 30 45
H.D.P.E. 115 125 140 165 190
P.P. 40 47 56 66 77
P.V.C. 165 165 202 232 267
P.S. 26 29 32 35 38
Total 490 523 610 698 797

Contd....
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Table-3 ‘000 tonne
Polymer Terminal VII Plan VIII Plan IX Plan
Yr.VI plan
1984-85 85-86 86-87 89-90* CARG t Terminal CARGY Termin:
(Actual) Termi- year year
nal year 2000
(2)
LDPE/LLDPE 134 144 157 225 11 (413) 8 (607)
(165) (245)
HDPE 90 115 125 i90 13 350 8 514
PP 36 40 47 77 18 176 8 259
(3)
PVC 156 165 165 267 11 450 8 661
PS 19.6 26 29 38 10 61. 8 90
Total 435.6 490 523 797 12 1450 8 2131
(531) (817)
Percapita 0.64 1.0 1.6 2.16
%
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Notes to table 3

1.

The demand fiqures for 1989-90 are based on
estimates of domestic production plugs imports
as shown in table-1 on this basis of availability,
the CARG% during VII Plan works out to:

LDPE/LLDPE (as eg, LDPE) : 14%
HOPE : 16%
PP : 18%
PVC : 11.5%
PS : 12.5%

The figures in the brackets are for equivalent
LDPE markets based on LDPE plus LLDPE tonnage.
The satisfaction of the demand in future would
depend on the tonnage break-up between LDPE &
LLDPE.

PVC consumption during 1986-87 is expected to be
stagnant because of continued non-availability
of material from preferred sources. This position
is expected to improve fror the following year.

A3




A8

End use Analysis

cend use analysis is an important and a reliable method
where demand is a derived demand. In this major end-
uses are studied for their current usage and assessment
made for forseeable future based on intimate knowledge
of end-use sector. Using this approach the demand
esti~ates for 1989-90 are arrived at for major applicat:ons
for Thermoplastics. The total demand estimates so arrived
are used as the base for 1989-90 and growth rates are
applied for projecting the figures for the 1594-95 and ths
year 2000 A.D.

Table-4
Kilo tonnes

Product Demand 1989-90*
LDPE/LLDPE 290

HDPE 200

PP 125

PVC 290

PS 50

* Figures are rounded to nearest ten.

Acknowledgments may be recorded to Mr. G.K. Dang, General
Manager (Marketing), Shivalik Agro-Poly Products Ltd.,
for assistance in collection of statistical data and
other relevant materials for this paper.
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SEATUS OF PLASTICS WASTE RECYCLING INDUSTRY IN MALAYS[A

Tr.ere are alboul 6060 plastics processing factories in
Hoalaysia involved w:th.various cypes of production
technd quoes such as injection moulding, blow moulding,
(ilm cxbrusion, lamination, thwarmoforming, pipe and
profile cxorusions, calenddering, rotational moulding
winl gluss-reinforced plastics.  The nlastics end
ol are mainly used in the areas of engineering,
bavi L and construction, packing, electrical/
Clhectrona s, automobiles, freniture, agricul ture, toys,
le-icure itoems, houseware, toolwear, adhiesives and

Coablingn.

e major types of plastics raw materials consumed are
pulyvinyl chloride (PVC), polyethylene (PE),
polypropslene (PP), polystyrene (PS) and polvester resins.
Gther plastics resins used are the whole range of gencral
purpose and enginsering grades of thermoplastics and
thermoscets.  Total conszmption of plastics raw materials
san ustimated to be about 150,000 tonne for 1938.
pPolyinerisstion plants are available in KMalaysia for the
preduction of PS, PVC, polyester and phenol rtormaldehyde
() resins. The other plastics raw materials are all
inported.  Per capital consumption of plastics 1is
¢olimated to be aboult 9.8 kg whitch is low as compared
Grh industrialised countrics such as U.5.A (78 kg),

Japan (67 kg) and Hetherlands (60 ka).
§o “&

Lo




Sul.Th WASTE ISPOSALS

bisposal of solid waste in Malaysia is the responsibility
ofs the: Ministry of Local Govgrnment and Hopsing, Malaysia.
Four Lthe year 1988, statistics showed that a total of

stin: 1.2 million Lonne of solicd waste were colleated.

M constituents ol the solid waste are wood, wectal,
paper, glass, rubber and leather, ceramics, plastics

atel o rande of other organic waste. There is no

official data on the breakdown of the solid waste
corponents but sample analysis of some solid waste

cLtawincd in the stat® of Penang is listed_in Table 1.

Type Domestic Commercial Industrial
Waste Waste llaste

Paper 25 % 28 % 386 %
FluLtics 12 % 10 % | 15 %
fubber/l.eather 3 % 3% 4 %
vgod - . 3 % 11 % 11 %
fletal - 2 % 9 % 2%
Glass 2 % 9 % 4 %
Garbage

(Organic Waste) 49 % 15 % 18 %
Others 4 % 15 % 10 %

e e e e e e e e = —————— ———————_——— == - = = = v m s m S ===

Table 1 : Composition Ratios of Solid Waste Sample

source : Ministry of Locai Government and Housing,
Malaysia tebruari 1988, sSwevey, report..
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it mnnicipal solid waste collectoed were dumped in some
236G designated open-air dumping sites all over Malaysia..
Of late, disposal of solid waste by land-fiil method

Las also been introduced in the state of Seiangor.

of

*

Plastic waste in Malaysia can generally be classified

inta five ditferent groups. They are -

i. Primary Industrial Waste
11. Mixed Consumer Waste -
t11. Hell pefined Agricultural and Industrial Waste

iv. lLonq Life Building and Automotive Waste

v. Shorl Life Applications Waste

Ihe sources of raw materials for this plastics waste

are o N

4) resin production of PS and PVC which
supplies mainly reactor sludges and

- crusts, discarded products contaminated

because of container breakages and

laboratory test waste.

h) granulated and primary processing, which
supplies plastics raw materials coming
from processing machinery cleaning
operations or from certain processing
phases (such as resin or colour changes)
as well as plastics that cannot be

recycled during processing.




This happens because the processor does not
have any recycling machinery or due to the
fact that the product being processed does

not pernit even the recovery of clean scraps.

c) secondary processing - scraps from mouldings,
lamination, thermoforming and trimming
processes are Jgenerated in this stage mainly
from processing factories with no upward

intergration with a film or sheet extrusion

line.

of

The nlastics waste obtained from the above sources have
a medium to good quality and a relatively homogeneous
composition. The recovery of plastics from this
category of industrial scraps 1is regarded as always
cconomical viable. There are at present about

10 -1% companies in Mala}sia involved.with these
recycling activities and the materials concerned are
PE, PP and PVC.

Mixed Consumer_Waste

These are plastics scraps from old and - scarded

consumer items guch as housewares, appliances, Covys,
furniture, PVC sheets, diapers, packaging items,

shoes etc. These plastics scraps are always contaminated
and in order to recover and reclaim them, it is necessary
to use more complex recycling machines and plants which

fcature a longer sequence of washing, separation and
rinsing phases in combination with the drying and

qgranulating operations.
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mese operations are therefore considered to be time
and enerqgy consuming and non-economical in terms of
cperation procedures, waste collection and separation
problems. 1In Mélaysia today, these is no factory
involves in this category of plastics waste recycling

business.

.._--_—_-__..-—-.---_..____.._-—__—__—-_-—.__.—.—__-——

"Plastics waste in this category composes of the

following main groups :@-

a) Industry - sacks and drums from the chemical
industry (mainly HDPE, PP, PVC);
plastiss containers and synthetic
fibres scraps from the textile
industry {(polyamide and polyester)
packaging boxes for bottle handling
and transport ; shrink film form
the industrial and food industry ;
cable insulation sheaths (PVC and PE).

b) Aqgriculture - mulch film in plantations and farm
areas, fertiliser sacks, nets and

boxes. . .




11 Lhe abovementioned scraps represent at present an

1portant resource for recycling business. In fact, in
rtalaysia today, there are not less than 6 companies
anUIVud with the recycling of PVC cable insulation
sheaths, plastics crates and containers and packaging
t1lms for conversion into }cuyclud materials. These
tuateriols are then used for the processing of lower
gulue: added producls such as shoe soles, knee-itans,
natalals, agricultural nursery and rubbish trasin bLags.
However, it is important to note that these sources

ol plastics waste ara sometimes highly polluted and
=1 which therefore require more complex operations
.uch as washing, cutting, densification etc for their
sppropriate reclaimation. sometimes incorporation

U virgin resins and additives during the regranulation
phiese 1S necessary in order to obtain a reusable

product 1n granular form.

urees of plastics waste from Malaysian buildings
ai taainly woter tanks (glass-reinforced polyester
feninw) pipes and fittings (PvC), electrical switches
(e rmohetling resins), water cisterns (PS,PP), light
it ruses (PS) and wall papers (PVC). Hitheto no
_1zvable reclaimed plastics are obtained from this
onrce of plastics waste possibly due to the small
Gquantities of materials available at present.
Tarious Lypes of.thermoplastics arkl tharmosets are
used as components in automotives. However most of
thene: plastics parts are long-life and replaced once

iy alter o period of few years.
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There are aboul 1.1 million vchicles (passenger cars,

teack, vans, buses cte) in Malaysia.  Assuming the

lite Lime of an averagé vehicle to be 10 years and

vach has approximately 50 kg of plastics-made components,
then we can expecl about 5,000 tonne of plastics waste
from tie automotive sectors per year. Nevertheless,
most of these“&lastics.waste are not reclaim. One
noticcable exception is the battery casing which is
madh: fran polypropylene. 1In Malaysia today, there

are 3 - &% companics dealing exclusively with the-
reeyeling of thesc batlery cases. Statistics

shosed that some 1,500 tonne of virgin PP materials

are consumed cvery yodr fér the maanaélure of new
ballcry casings for automobiles. Therefore, it can

Le estimated that possibly about 1,500 - 2,000 tonne

i PP are recycled from old and used battery cases
snnually.  The recycled PP granules are used for other
lower value added injection products such as housewares,

nangers, boxes and containers.

short-Life Application Waste

lusnticy product classified under his catcqorv include
cesetter packaging items and disposables such as
shoppndg bags, food box wrappers, bottles and containers
(FET ond PVC), disposable food trays and drinking cups
(EPS, PVC, PP) egg cartons (PVC, EPS) etc. Hithcto, no
apprecioble level of plastics reclaim activities have
unb.arked on this source of plastic waste in Malaysia.

L 14 wredicted thalt bekween 40 % - 60 % of the plastics
saslc component from municipal solid waste are derived

trum Lhe abovementioned praducls,
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in alaysia Loday Polyethylene Terephthlate (PET)
packaging tor cooking oil and beverages is a new
industry. Annual consumption of PET resin 1s about
1,%00 tonne. There is still no PET recycling in
ialazsia although reclaimed PET is already being
used all over the world to produce a wide range of

njection woulding items.”

Recovery and Recycling of Plastics from Municipal
Solid Waste (MSW)

»» mentioned earlier, the total amount of MSH in
Hataysia is obout 1.2 million tonne per aanum. Tt
1L entumated that on the average plac.ics waste
constitute about 3 % -5 % of the MSW throughout
Vhae country. 3Since the use of plastics i% on the
vcreasne, this composition ratio is predicted

tu Fine appreciably -in the near future to about

7 w. S0 far, no attemps have been made both from
ttv: public and private sectors for the recovery and
recluimation of the recyclable blastics included in
cie: M. In order to reduce the amount of plastics
v, 1T is essentjal that the plastics must be
Lcpeatrated (possibly before their collection) from
the stream of organic and wet waste, in order to
prevent any kind of unnecessarv p;}ution from
teqradanles and thence theic further separation

inLo homogencous and recyclable groups.
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I'roposal s’ and Aclion Plan

The tollowing programme activities are proposed for
clfecting & more efficient means of collection and
Benacation of plastics waste so that the amount of

irlasitics in MSH can'be reduced appreciably.

t. the advertising of the reclaimation project
by means ol posters, press-releases and
fraaielezln an order to make Lhe public auare

ol Lhe social outcome of the reacovery ;

1. L positioning of containers in selected
areas for effective and scparate collection
of used plastics itaws and packaging in

residential areas

181, the distribution of large bags or bins to
particular end users who produce large amount
ol plastics waste such as supermarkers.

markets, shops and selected industries ;

oo Ltrher entorcement qf laws banning litcering.

ite plantics materials obtained 1n the containers and
trod the large volume end-users will then be collected
stel broughl. Lo specially cquipped pre-processing areas
-beve Lhe various compenents will be separated. The
.llcction ana transportation operations of the
weiporatoed plaslics waste will be cdarried out by lthe
Laacinality waste collection seirvice or possibly by

der BrEvabe Service.,

o
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Finu]ly.,tﬁe sorting out of the various plastics types
can b performed by companies appointed by the
tnicipality. The segregéted materials will then be
recycled by specidlised firms to be sold to individual
iplastics processors who are able to use them. As

tur Liic non reclaimablie plastics waste, they will be
iwcincrated so as to recover the high combustion

{caluric) value which for example, the polyolefins
wave the value at the same level as oil nroducts.

't a1z hope thac by the oocration of this proposed

PO T qf nlastics waste collection together

“i1th the positive response and cooperation of both
the public and industrial sectors, we can effactively
reduce the amount of plastics waste in the ®SW and

Lhereby ensuring a cleaner and healthier Malaysian

vavironaent.,




(1)

(2)

(3)
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APPENDIX A

GEOGRAPHICAL BACKGROUND ON MALAYSIA

- ————— ———— —— T ———— ———————— ———— .

lMalaysia has gﬂpopulation of 16.7 million and covers an
area of about 330,000 sq. km, occupying the Malay
Peninsular and the states of Sabah and Sarawak in the
north-western coastal area of Borneo island. The two
regions are scparated by about 530 km of the South
China Sea. Peninsular Malaysia, covering 130,000

(. km has its frontiers with Thailand while Sabah dan
Sarawak has about 200,000 sq. km border the territory

of Indoncsia'’s Kalimantan.

The fuderation of Malaysia consists of the following
slautes @ Perlis, Kedah, Penang, Perak Darul Ridzuan,
Sclangor Parul Ehsan, Negeri Sembilan , Melaka,
Joher Darul Ta'azim, Kelanten, Terengganu, Pahang

Darul Makmur, Wilayah Persekutuan, Sabah and Sarawak.

luluysia lies near the equator between latitudes

1% und 7° North and longitudes 100° and 119° East.
Halay:iia is subject to maritime influence and the
uterplay of wind systems which originates in the
indiun Occan and the South China Sea. The year is
canonly divided into the South West and Morth East
lh.nsoon seasons. The average daily temperature
throughout Malaysia. varies from 21% to 32°%.
Hamiduty is high about 80 % - 90 %.
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Recycling is now-a-days a much discussed subject and

recycling of plastics in particular receives much

attention. Consumption of plastics in the world around

us is still growing, so as in Pakistan, and with it the

flow of plastic products discarded after use. The short
term used items such as shopping bags, wrapping and

. packing materials, containers and bottles, as well as the

plastics used in cars produces an ever growing flow plastic

waste materials. The basic problem remain the same, the

mountain of discarded plastics grows.

Seeking to get the answer to this problem small investors
and few industrialist have started recycling the plastic
wvaste. There are many small and scattered cottage industries
in the country. The exact number is not available, however,
an estimated figure of plastic waste recycling units are
around 500 in the country. The plastic processing industry
either have its own in house unit for recycling plastic
waste or waste sold to other recyclers which are processing
only plastic waste. The industries recycling mainly poly-
ethylene (CDPE and HDPE), polypropylene and polyvinyl -
chloride.

In Pakistan, government is importing plastic gramuls 1,00,000
tons to 1,20,000 tons :per year. The industrial waste and
rejects generated is about 10-12% out of which around 8 tol0%
gets recycled. The plastic waste generated can be classified
in two types.

1 - The industrial waste.- waste generated while processing

and the rejects.

2 - The consumer waste.- all plastic consumers items eg. i:
shopping bags, toys, bottles, buckets, other house hold
items .

}

CONTD..(2) :
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For successful recycling three basic conditions have to

be fulfilled.

A - Feedstock
This should be available in sufficient concentration

and uniformity at logistically accessible places.

B - Recycling process

A technically and economically feasible recycling

process should be avaialable.

C - Market

For the recycled plastics a market should exist or has
to be developed.

Collection of plastic waste is a big problem one major reason
is of its bulkiness (plastic waste by volume is about three
times than by weight). Even in the industry waste collected is
not clean and uniform. It mainly gets contaminated with sand
and with other materials used in ‘the industry. Domestic waste
is a nuisance especially the shopping bags being 1light in weight
can be seen flying all over. These consumer waste usually
collected by self employed workers from everywhere and supplied
to cottage industries, where it gets recycled in a crude way. A
flow diagram can be seen on page § . An estimated figure shows
that around 80% of the domestic waste gets recycled in cottage
iadustries. The items made from this is of very low quality items
sold in the local market.

There are only two industries in Pakistan which are recycling
plastic waste ‘im an organised manner. They have the technology
and using mainly their own industrial waste, rejects also using"
imported plastic waste . About 6,000 tons of waste gets
recycled per year in these two organised industries. The

CONTD...(3)

4
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production will increase to about 10,000 tons/year by mid
1990 after an expansion in one of the industry. The waste
recycling line diagram can be seen on page 7 . Many plastic
industries have its own recycling units, dfter making granuls
fromiwaste they mix with virgin plastic granuls and make
different items according to the market. In case of PVC the
conduit pipes and other commonly used pipes gets extruded
from recycled materials.

The plastic waste recycling technology has lot of room for
development and a market search is also needed. If there is

a better system of collecting waste which can give clean

plastic waste then recycling waste ‘indusi.ies can be organised
and improved. There are lots of small investors who can not
depend on the imported plastic waste thus can not improve their
industry.

There is a plastic technology centre in Pakistan established
in 1988 with the aid of UNIDO. This centre is helping in
advancement Jf plastic technology but very little services
are there in case of plastic waste recycling technology.
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POLYESTER WASTE RECYCLING TECHNOLOGY

The country is processing about 100,000 Ton/year of polyester
in about nine different industries this consumption will
. increase to 150,000 ton/year by the mid 1990.

The polyester waste generated in these industries are about
3 to 4 % which is sold in the market at low price latter it
is exported.

There is no waste recycling technology available in the country
except one industry. This available technology is based on
reverse reaction (Glycolysis of polyester). The waste (mainly
spinning waste) is kept in a clean bags then shredded, washed
with water, air dired and fed manually to the reactor. This
cleaned waste then heated with mono-ethylene glycol to take out
water left while washing and to form monomer. When the polyester
is glycolysed properly it is passed through a filter and stored
in a heated storage tank where it is fed in on line first stage
monomer reactor in small pre-calculated quantity. This technology
has its own defects and also not recommended for production of
fine denier fibre. The block diagram'of the process can be seen

on page 6 .
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PLASTIC WASTE RECYCLING PLANT DIAGRAM

TR A i I AL AL LA A
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5
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1 Feeding unit 6 Cooling belt

2 Shredder 7 Cutting mill |
3 Conveyor belf 8 Cooling channel'
L Metal separator 9 Cyclone b
5 Extrudev . - 10 Separator
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PLASTIC WASTE RECYCLING &ND USE IN THE
FPHILIFPPINES

. ° ) b‘.- X
Dr.-Ing. Adolfo Jesus R. Gopez .

.. . .

1.9, THE FLASTICS INDUSTRY IN THE FHILIFPINES !
1.1. Histoprical Background . .

Ihe Plastics Ic';dus,tr'-,' i Ahe Phiilappines, can be said
to have started with the praduicticn ot plastic pipes 1n 1947

by @ f vrm called FPlastic, nc. b Lhe early DO o, there
were oy about 25 firms wonygaged 3 the  cOminer cial
fabrica-1on ot simple 1EEms b ws house and bovel by wares, -
By the miud 5S¢ the tlediteg plastzce indastey  fiad

diversitieid ntn packagingg  aecber 1alys sund’ i ber o Comenmcor
product.-. . ) :

Tae eetablichmend of Malotiay Yoyl Corpotation in 19632
marked « amsleestone 1n the grosch ot the plaeastics industry,
This was the First synthetic veesin plant capahble of
supplyi -} port  of the 1odusiry = v oibaradment rwr polyvinyl

chlorid . (™)) re=an. .

ot bhien o Eheeres drees boeas e P g Ok v s Fera S LD
the numiazr  GFf firms  Lovo) send o glasta pr ocessing and/or
product o,

1.2. Duscription and Status of the Local Flastics Industry

ihe  1ocal plastics tuduetry s matnly That sector
involve )l 10 the transftormaiicn ob theraopicctic resine
commonl v weed” into various  pleslic prodincls (findighed  or
semi—fi. =she:d) Doth for consoneser and tndas trtal applicat ion.

s sector h'-.'lﬁ already guliiaad vonsider abill e impact on
several areuz  of the counte, o cornmte aclivil, . Howaver,
many opgsortunities  still et s b plasbios anddusbry,
both 1.7 UWhe domestaic  wrad apur U mar bals . otiee Lo Lhe
1hcreasir.g péﬂ'tl(."lp:'\tli')ll [ P ST B 1y el andustries
such a-w packaging, sl cabiois o, T Y A I I FEAR A (€ Vol cﬁr‘-,
health, g ocultuwrad, wboctrone s Vavno oo and ot hers,

EOMTEE T8 B STE SR W £Y SR o ST S T NY SRR ST RTETE I RTINS B & FIERULUTy 1 SI 8 FYY
combine )  rrtur it of [ PT W cand UERYS TS SRR L e
Divisioc v Vhee [oddusbr vl 0 cdaevtva,, ghe elbegpanns fosi ptnt e,
the indvste v, b preEainl, RN & v ok o it b e by SO0
firms engaviead e L rewbic b vor v e o vh pland o
process:' . Mot of (W RTS S R N WP s bbbt i bhe
Aar@as or  Plelro Mamta, L Y T N ST TIPR W NI R TN T O 1 of G Ay




Cebu, th: fastast growing regilon of the oocuntey - today. .
fbout &7 wf  the plactics  wabtact tng  andustry  arg
compose.. ol small_ and meditue S wle sinbsieries.
Firms i1 this itndustry wmaybe calegorised into three sreas
which are ass follows:
P The, Raw Material Maanactarers - Lhe jiroducers of
primary »nd compounded plastic fesanse g the four major -
thermop!l at.tic re=1ms  Leing ws<id, dame! - ol veth e (PE), i
polyprog_-y]ene’ili'i-"),. polyot e (PG and palyvingl chloride
(FUC), 7 and polystyrg..  we ihe tadly ezins being
producev Joucally. Twa 1o santivaoor @&z o ;e oducanigy FYC
angd thri- wanufoaCbarer=s e et ealtlieirs:g B! 2057 G, These
local manufacturers aite: ’

Fov P

“Pabudiey Yinyl v eratcun -
Fhilippinge Yinyi Thoor par ctea

For. F5: .

Polyzstyrene MHenufaciuriogg Co. , Inc.
Fhilippinge Fetrochimmical Manufacturing Co.
D SN L Trdustr g, b o

fo U0 Sompougding pilent i wipectod ko spocate this
yvear througlh the Fhelps  Godygs [onteraaticonal Uorporati Gih.
Its product witl be used 15 the 1nsulation for copper
wires.

o 1992, another company, the  Babaan Petrochemical
Corporatiion  should be onoxtresm  tor thiv:  production  of
polyethy lene and  polyprapey o, Frupected proaiduction rates
are 120,000 MI7Yyear of FE an.d 000 MV cear ofF 117,

’
2. Tiw: Processors or btlne Plastice Todustr ; = trancform
synthets.: rusinsg  Inbto sem —Fibazhied pioodos be, About 200
firms ar« enganed s thits 5t

3. Phiee Vabir sators aoetorr s shiwres o Cuithe b for Eher
transfor mat ton of bhiee ez boaovirshioad il ant o0 variouns
finishewu prondiic b oy G theee Coe ees peandey #o i lis ddiiste vald
and cons b e b 1l v vt W vy ez wrer Vvl ved L

this sed ior.

-’

1.3 Riwm Matersals:

Theo il 00 F oatbd Bl b t3F 5 oo oo v s ad dey et b e e we Ay it el €2
thermopl <t e froot o o tae I N ST Y ' T RPAE1 N IS WETIT
(HDPE, L1, VL DPE) . onlyperae, Ty, YT TR AR VTS 1 1 . Flies
industry 1 hilghly saporl depronebont o e Biondg by sanee PR,
and PE, winch tagether Wl s or woar e Lhiagn GO GF Lk




resin us..:. are ot produced Toaostly. Al thoeuwgh °VMC and PS

are loca.l; manutactur=d, jwport o1 bhoese resins ie etill

markedly Hagh due to the liantod sapply from oy focal resin
producer-: . Tabler 1 =hatwe Lhe cbtatisticul dala of iu.pi‘»rtr.ad .
thermopl .. Lic  and  thermeset materials and  <Cem —ftioished .
products, irom  31784—BE. = dlu: daia were gathet €d from the
Foreign Vyade Statistice o4 the Hatiunal Stalistwes (Office.
Most of the synthetic resins ol plastic wmaterials are
imported fros  U3a, Japan, UGormany, eostbralioa,  eal Taawan.
For PE, 1t FS, the importotoods afils tres of Sodder forms®
¢ finishial aad s2mt ~finitshed prosiucltz" are soall compared to
that for i*VC. Tine could e explained by fhe  ract bthat
although Pm  aid FVC are Lo sty produc-al, the demanid of the’
lical martiet vor FVC proaduci= 1= haghgr =ince £YV0 pipes are
widely wiexd in plumbing  abd ¢luCirical =y<tewms 10 building
construc’ion. :

I 198%, the econms C Jonds Lions 0 Uhe country were
not good JRIEIY thise Wwas Foetloecieed s Ve Pa2ahl ext G sln 1A Gk
of varic:: theraoplastic wo,d thoermosacstbiimg dcterials and
products. A graduai v ranig . hesteer 0 et wbserved
afterwar-’-: i swanse of thie rwper b Taier Alscation granted by
the gove: a1t 1788 impor i s Gf - avad P b opped vl e the
other re::ns esperientad shead, gruaath, Vit 1w purhops doee
to the k-l prrce: oy Gail re oo

1.4. Loral Consumption:
Thee  apparoent domest i o epstron b Lhe rour major

thermopl--tLics 15  shown in sl 2o The: dava ether ed yor
local pr.daction of BEYE and i

vl e Cushiesis - B G b2 raw
material mafactur ers. Fen vhic- bl mnprrazt oo atone,the
\ chare of cuwh Commcadlity 10 the Toeal marbel 0 §G0 are;

| I S = 3D
b s Téh .
P = 9
I : 19
oihers: = &

T ecstimated 280 ¢ iy vt b per capr bt e sl L boy,

while th. 1967 rnigure 1. 9.0, PR cauie TS A RSO TR Y N YW BTN |
consumpt . oo e around 157 'EEIRL SEEVRPRY S o b bhategin Ui VERA -0
growth r e bs w phitshome il L0 Tavlee T owhoaes e mea bt
shares o bha g ffaronst Pesuie v o 7050 NI

1.5. Plustics Products:

Fla-iic ;;I’uxhu.L":. bt v e b b b b e clapEit vend o
fintshed bl P tsheal pareene o Flocs s juor preodue b
manufactir ol Far 5 TRTTRIEN I woar b SNNTIN AT DO S T Lresiyes,




Table | J0PORT DATA OF PLASTICS AS PER GUANTITY IN NETRIC TONMS

194 10 198

ComITY 1984 1985 1996 197 1990
Polyetdylese (6) ' |
(NPE, LOPE, LLIPE) 60002 T 83652 143915 30
Pelypropylese - T 336 s . 19w 57883
Polystyrese ' - w2 124 2031 3534 %
Pelyviayl Coloride ' 14034 1101 18934 095 20085
Bther Thevsoplastics %83 9010 16410 16053 1592
Theraosets . 6 4584 1817 9153 o0y

Pluuy foras (povder, flakes, lu's, gramlies, etc.) and other foras (plates, slells, files, foils,
senefil, reds, sevasless tubes, elc. )

2 Polyaaides, acrylic, polysers, copolysers, cellslose, elastosers,polyvinyl acetate,etc.
* Wrea and pheselfursaldedyde cospounds, polyesters, epoxides, sainoplists, phenoplasts, siliconmes, etc.

SOUACE OF BATA: MNational Statistics Office
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Table 2 APPARENT CONSUMPTION OF PLASTICS (PE,PP,MVC,PS)

NETRIC TOMS

commellY 1994 195 1986 ST Y 1%8
{3 ; _ .

1reeTER 0002 37166 89892 - 113915 83340

(31, 111] H 1] (1] 413 b 10
APPARENT CONSWNPTIGN 0167 nn 83611 113482 2430

3z333 zss33 zz333 23333 £2333

” _

INPORTED - . W40 33316 %819 ) 730%0 37683

31, 1] s yze]| 2004 “ie 8
APPARENT CONSUNPTION w82 314 36813 10680 - 53395

A zss3s 23333 333:3 s=z:z3 323z
m -

INPORTED 16034 01 18934 20495 20085

EIPORTED ’ 024 6350 122 8303 - 8228

LBCAL POON. 11000 12000 16033 20550 24660
APPARENT CONSUNPTION . 2010 19751 mnu 34740 38519
's ’ ' .

INPORTED 1612 1244 2031 3534 469%

EIPORTED | 306 2186 4343 29489

LOCAL PIOO. . 11000 14000 16600
APPARSNT CONSUNPTION 611 938 10843 . 12991 18507
OTHER THEMNOPLASTICS .

INPORTED %82 8010 16410 16053 15692

EIPORIED #%07 Jass %19 3 4332 818
APPARENT CONSUNPTION TN 4 1219 11524 1281

3333 ’ 3333 3333 zzs33 32333

THERNOGETS .

INORTED 6121 4584 7817 9353 10709

EXPORTED %78 1544 1357 1479 2036
APPARENT CONGUNPTION X} 3040 6460 1074 8673

TOTM

APPARENT CONGUNPTION 123931 118118 204449 251288 2145%

338338 233233 338332 333333 333313




Table 3 DONESTIC -MARKET

=:========================8!8:l==8=88.8£88818IIS:SEEISIIIB'SIIIIS

: 1987 L 1988
. METRIC TON % SHARE :  METRIC TON % SHARE :
. PE : 89811 43.90% : 113482 45.20% : 82430 38, 40%;
: PP : 56815 . 21.80% : 70680 28.10% : 53586 26.00%:
: PVC : 21721 13.60% : 34740 13.80% : 386519 17.90%:
. PS : " 10845 5.30% 12991 5.20% 18507 8.708%:
OTHER : : : :
- THERMOPLASTIC: 12191 6.208 : 11521 4.60% : 12874 6.00%:
] . THERMOSETS : 6460 3.20% : 1874 3.108 : 8673 1.00%:
: 204448 100.00% : 251288 100.00% : 214598 100.00%:
::===:======='—==============================’========ﬂ=8====‘========...=..‘."""...‘.ﬂ"-'.."-'--".- :

POPULATION® 56004130 57356042 | 58721307
PER CAPITA C ,
USE 3.65 4.38 3.65

3 SOURCE : NATIONAL CENSUS AND STATISTICS OFFICE
ESTIMATED FIGURES



\\N\\\\ mMMV\\\ A auiatLl weverns B

\“\-\ \ . \ \ -..\ \\ s\.\ \\\ R - - 0&.—
s\ \\ Va \..\\“. \\\ .H\ »\Hx

v e

.ﬂ\ | xuw\\\\\\ : ey

Y- IV - : o

(gast -+R61)

SOILSYId 40 NOILdWNSNOD LN3YVddY

{ - . {

(S PUOSNOL L)
SHCL DIdLIN




calender =i producis,  houseuars:t, w0ven =aclk s, arnduasteial

products  cuch as i pes el T bty i prack aying
containe- s. The plastics bnthustery i alve ehnaged 1n Lhe
manufact:wre o©f products  jur AT releclrenics and
automoti e industry.  The viccbtronice rndusitr y accounts for
a major cart of Live gonzampdos: of Lher aese b oo ERn , vae,
to encapaulction Gnd Lok age g eF xﬁtvurdiyﬂ-nfrﬁulti.

Tupir ts  or plastic orovdoobs viere e olesie noied il e
averaging =cme  USE 1% plill: ooy yeac AFTL0 PO, wewd apparently
increasi-ig yearly  at an average coabe Gl LD foble 9 and %

show the t7a statisbical daba.

0 the olher  Lhoand, soew ts G plastsg prooeducts are

making aood  and  are diramabacal by rner Gusahieg. Flastic
producte manufactuwried froam va'énd FF canstituie 902 Of the.
total exporis. There were howeves ,  miliwal wupor s of FPE

and PS products. Some e oiiclys are conzidered as

indirect!y expiorted such a= pol ybags  tsed by gar ments,

packaging adheel e  tapes used Ly Frails exporters. The
Philippi:n- Mbastics Toidusir iz Ausocialion progjects a

conservasi vi: growth | rate of DY pEE pear irs kthe  esport

mar ket . ’

1.6. Protlems in the Local Plastics Industrys

Thoe 1235 apnd 192365 car vy Conducted b v obhe Hoatwerraials.
Science Division ot Toachiie 5 1.3} Fochmobogy Boevel opmennt
Institute ITDI 1dent ibicd Uhas by oot e Sied besdiin oF
the inductiey. Thesse o & om0t Lo

=~ lacr o adeqguatse i leaial oo budy  sour Ces
For formulatyon aat Do e beg, gl or
products anmd aondde , cand devel opment of nee

prodJucts and ooplboaab o,

Tamited or e gqualaty comirnad racibotias in
o Lo e, : '

development of nen o oduc bz, apnl ioatione and
Mmar hiets 12 0ot Cart Jead ont svatemat coally,

newd FiCient Diman o coar e Traaenend] o plastices
tectunslngy.

- ohiigh @tternal teahmolograoal depentdente
Borghy €l vif umpor Lalyor or Pav mabier bul s
Prartiowbar by pod g oz,

PR RECYCL ING AND UWASTE UTILIZATION

L O Naitronal FPlan for Land Folluation Froeveentl ion



Table & IMPORT DATA OF

COMMODITY

Polyethylene

- Primary Form
Other Forms

Total

Polypropylene
Primary Fors
Other Forms?

Total

Polystyrene

" Primary Form !
Other Forms

_ Total

Polyvinyl Chloride
Prisary Form'
Other Forms

Total

Ot her ‘l'har.oplastfcs3

Thermosets *

PLASTICS (1988)

QUANTITY

32337
1003
83340

54909
2974
57883

4587
109
4696

14807
5278
20085

16692
10709

192406

lCould be in the form of powder, flakes,

granules or liquids.

2could be in the form of plates, sheets,

monofil, seamless tubes,

etc.

FOB ($)

$77,145,095
$2,135,172
$79, 280, 261

$48,806, 437
$6,916, 691
$55,723,128

$6,737,717
$104,169
$6,841,876

$16, 201,600
$7,227,769
"$23, 429, 369

$21, 190, 269
$22,823,938

$209, 288, 847

lumps, blocks,

films, foils,

’Polya-ldes, acrylic polymers, copolymers, cellulose,
elastomers, polyvinyl acetate, etc.

‘Urea and phenolformaldehyde compounds, polyesters,
epoxides, aminoplasts, phenoplasts, sillicones, stc.

SOURCE OF DATA : National Statistics Otfiice
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Table 5 EXPORT DATA OF PLASTICS (1988)

* YCOMMODITY QUANTITY FOB ($)

Polyethylene
" ppimary Form' ) 445 $515, 994
Other Forms? 3910 $1,197, 395
Total : 13556 $1,713, 389
Polypropylene.
Primary Form' 683 $64, 481
Other Forms? 3605 $6,632, 437
- Total 4288 $6,596,918
Polystyrene ’
- Primary Form' 2986 $4, 420, 061
Other Forms? } 3 $6,011
“Total : 2989 $4,426,072

Polyvinyl Chloride

"Primary Form! 508 $845, 945
Other Forms? 6718 $8,663,113
Total _ 6226 . $9,499, 058

Other Thermoplastics’® 2818 $5,025, 661
Thermosets " 2036 $1,960,743
TOTAL 19712 $29,221, 841

1Could be in the form of powder, flakes, lumps, blocks,
granules or liqulds.

2Could be In the form of plates, shecls, filas, folls,
monofll, seamless tubes, rods, etc.

Jpolyamides, acrylic polymers, copolymers, cellulose,
elastomers, polyvinyl acetate, eotc.

“Urea and phenolformaldehyde compounds, polyesters,
epoxides, aminoplasts, phencplasts, slllicones, otc.

SOURCE OF DATA : National Statistlics Olfice
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wtn

The_ inuereasing use of | asticn 1n an espanding raﬁge of
applicativis 18 posing probless 1o Lhe dizsposal of  waste
plastic «rticles. The Fhilvprines 1 apparently facing
problems on  =onlid waste’'dicsposal G which plastic wastes is
one of thuse contribubing bto the g doase s

Teo 1098, th: Emvarocamenltol Plasaodanent Dui cec ty (EMES
vhich is walerr thar Department of Evrvironmuent ancd Nc\tu(al ]
Respurce:  Coanltiwcled an intenel e sur vy on Fhie ol il waste
generaticin 10 Metro-Manila. fhe seleclion of this place is ™
due to the fact that it 1s the west duisely popul ated arca -
in the Fhilippines and cantalis about " 1OY of  the total
popul ation,- ' ' ’

Taoble & show the appro:irmate quantities of the solid
waste gencratioin by composttion  «inl  =ourca. ihe  Lotal
quantity of waste plastics ig cstimated at 197 tons per day
(tpd) and v about 7.5% oF the Lolal solid waste {2832 tpd).
The biggeust source of waste o the residential sector (Table
7). ‘

Ther  wd il waste orenosal s berieg mewraged by the
Environmital Sanitation  Centes . Thesy ware able Lo collact

‘and  dispos HA% of | the wazies of the Meiro Manila
- [ ]

Commissicins. Frivate noaalers cotiected 2o vt oonal 7%,
The remaining 304 are ei'th;&‘--"r cevL Ll Burnerl o -0 avenged, -
thrown ir-to  waterssyatem Li e craleros ant s@8w0rs, o sieply .
not collercbed ot all,

Solavt waste gengration 1o Metro -dans lae wan prolected o
increase srom 957,000 tpy in 1TH7 Lu 1 125,800 vty ine 1935,
(Table 8) Gy 1990, ccoording to Ahvs projsection, 1,318,620
tons of waste will be generabod per yoa . (L 1 vstimated
that by the year 200G, the wotyoput 1o wisl Naves 0O Cope with
around 1.72:8,800 tpy.

AR sl ter native mebthor Lo solid wante diosposal s to be
recover &t least o part of (hese bestes alld Lo reprocess
them intec  ascful by-products Eoidwabas aF e resour o
recovery polential  of Mebtro Hancio o soliid wante oaubput and
the proju'.l'.fv.-q [PETSDRe 7% SR+ I D BTSN UL SR TTRY Sl 3% Camptarne i are shice

iri Table O and 9, Too 19827, the par cenlage b odbal waste
which ie  congidered racoaer ante s G007 wnd e whpenbed Lo
continue ot thre level (RYNN SRS FTFI TR TH S 4 Sl o . For

plastics Lostes, about DA% (Y100 Ty could bie Fecovered,
Thie collection antl  med bang of waste plasbics 15 now

brexd ng act vl Y o b'/ thies il.ll'ﬂ. -.|n'|'~ (2N S A ”"nl,",’ Dty vhias o

plastics riw  scavengers Fov alond Fabato at ety

small--gce i slastice  1nduesty 1o, Howieeoor onon Gt ) Ly pees of
plastics v bl Gold, | REEXIPIREICE 700 S X TR W W Y Y type

plastics conlaarer wucd g0 Ui bt L, bl Lies, pltates, ete.
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Table 7 WASTE PLASTICS (HARD/FILM)

SOURCE
TONS/DAY

RESIDENTIAL 88.7
MARKET 11.9
'COMMERCI AL | 21.6
INDUSTRIAL - : 30.7
CONSTRUCTION & DEMOLITION
STREET WASTE : 25.3
INSTITUTIONAL 19.1
OTHER WASTE

T 0 T A L ;;;j;

QUANTITY

YAYS

%
44.96%

6.30%
10.95%

156.56%

12.82%

9.68%

100.00%
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The CHE has al=o issuad 16 firet Lhaltiedyiin (Dic. 19800
entitlec "lnduastrial HBacte Goobangt: Uhalipjoanes?y”  which .
gives details on 1ndus=lriat we

Sibaes sl oas aetds, alkallzg

colvents ; plasticsdrublbieer ,  w i el mniwigun, =i dioaner, uther
inorgani:: chemoal, othaor g - A eaicals,  wils/aanes,
textilEffuLtér, miecelichist s, Triaag  roorect is being
undertal .- in collaboratarwr with  Geotechmical & Research

Centre R0 of McBill  thiiverzsity Canade uider & Financl al
grant froa  Internationai Uoevelopment Researcth Centre (IDRC)
Canada. 1L aims to market (he ooduste sal wesle which have &
potential -alue for reuse to another industory.  The EMB acts -

as the medlator  betwessn bhoe  wastle  generator "and the
potential user., ) T

iside . FProjected Dorcoent Jecovery of the
Cabponents OF 50110 Wazite (vear JO00) ’

Componient.s % _Becovery o .
Type i Mazte
.Papur 4 i
) Car dboar A 54
CFood and bitebes Maste o 54
. fesviles 1
ubiber  and Loeoihaer -11‘
Flastic, 1l ted
Mlastyc, Hard R
* Metal - b
Glass bin

2.2. Iaport-Export of Plastic Wasie and Scrap
2.2.1 Iaport

Bas .l oy bhe '.';l.mil;’;t&(ml by thalibee 1 gt nered From

'thﬁ Nati. il Gtatastics 6o, Lhiee hvn b e g tmporte e
large ancunt of plastics werto caal Sorap. o, 39 wloneg, a
total ot a2 Mr o owi bl B0 b B-,isd 2,05 wias
importec. FUC  hias | SR QTR ET R Tmpor b aitwl v Ol ume,
accouritiwy  for abioul IY civee e b the Fobael, imported
plastice waute and SUrep. T v rabiamal by polgpropyl ene

rrrey

vhich i« about 25%  of the  tobal e b o e tins wastes




:Phenoplasts
;Polyethylene
:Polypropylene:

:Polyvinyl
Chloride

IMPORT STATISTICAL DATA OF PLASTIC WASTE AND SCRAP
METRIC TONS
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H » ¢
and scrigs. Ferom 1984 - 173, supecrt 1 maesboe cad wcrap: 1o
general ; iLacreasing  @dcedi for polyeinn e, There has
been NG wmporl of polystyrenns vas Yoo andd S0 ape .

Thesr & aree afppr onimatbtely 870 iwCel Tompani s abach import
Lhese cCosmoll Lles. . ’

T.2.2 Expart

D Lty o duty drambiac! “vsloewm o Faw  malerials, the
Philipp nes eaported - o total o 5720 B of plastites wastes
and scrop tn 1287 anag 1943, { Size Tabae 11 ). In 1984 -
1984, anly PS sCrap was  barong expurted bal At & Smiall
volume. Euport of plaslics warte  and | scrap 3= mainly

‘ dominatet Ly polystyione ubich a e bt dolomes uf cbout
171 MT ' and 724 MT in U987 aned LWl these Frijures maylee
attributed tu the fact thal teclmscally the 1adustey haz not
vyet mastered. the use of oo [ wleo o obaldly Lhetause 170
is more Jdofricult to use e crnpuarads OtRer soraps sach as
FE, PVC ol vanmides are  now being cApon bed bobt o oan Slhed bor
quantit. .z, . ’

A vr oo (W} L ST PR Y NI A fr vah bl ol p ol
Statistro:, i rse, Flosrng oy [ Fvavavats tey L Fht:  ina JOF
importer o e plastic waslte Sna et aey of  IThe
plastlc: products are alne capor bad Lo thogiong. Pl bippioe
plastic products accounted o GG Y I § R RTYH I TY BN ST LS U
imports n 17205. ’ .

2.3. PuY“{ Kecycling

Pot v iyl Chlorzde  pronbia b RIS PR SN Gawe o wilde
range i sppr b et 1oms baotie s Shoimen b ach dustrial
applical [ TR L G al by, e Fase b v pp i Loyt 2 < r
relatively ifarge  voloms of U0 provicin,  ohaah aotually, '
constits tv= Sé&n af the Lotal oo s arodie U gt {1}

A arge  exporter of  PYVE pwoduct s prondad Lo Films For
packagii g, walz,  PYC floor mad ey WhE ol S el m e e ey
15 produe 1y atbt lizant | S TA LA A RRRETITRTIE O PRNR S FTRRNTY 1V T S bediny 3T
of plas:is products dn o e [V is eetimated taat 0% of
the rawv  maborial wsdd Ve vy e [ SR CIS B GRTIRR WPy Lot al
sCrap ¢ v at el o ‘lll.\] Loy bt ot 3 by RS TR NS 75450
MT/vyear. (NPT T AN UE I SN SERTRSLENR IR BT P SRS IR teees b Lher
product Gr Sy R RINE ST e mot e tel s,
Incident 1,y Lhit o cwsmgions, o (I ST TRREA ' SR SO ¥ AT W1 ) W tef ch e
product’ (e ol ol vhgier du PR v b sty ap sl
buys P/ 1 grte fronn TR D BT P R VA T L 2 L O P et by D F )
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Table 11 EXPORT STATISTICAL DATA OF PLASTIC WASTE AND SCRAP

METRIC TONS

5 rr 2 rir: it i1ttt 2 2 2 2 2 2 2 B B

COMMODITY : 1984 : 1985 : 1986
: EnETEaSaSE=Es==s== M TEEEEESEnEE=EEER : SESEE=E=sS=I=sSSEsSsS : TEITTITITETTI=S=EEE
:Polyamide : : :
;Polyethylene : ‘ H :
:Polypropylene: : :
:Polyvinyl : :

Chloride :

:Polystyrene : 31 : 50
:TOTAL : 31 : : 50
f T T T TS S S EE TS TS R S S S S S S RS S s CSESsSCSESESNEsECE=SEEEsEmEZEIRSERE===

SOURCE : International Trade Division
National Statistics Oftice
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1987 : 1988

ﬁ:==8==-==8--.==:==B==-I-II=-=-

60

: 107

‘02 346

: 17

171 724
-
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WORKSIHOP ON “PLASTIC WASTE RECYCLING*
TO BE HELD IN SHANGHAI, PEOPLES" .REPUBLIC
OF CHINA FROM 10 - 12 APRIL, 1989

COUNTRY REPORT FROM SRI LANKA -

Ms. P.1. lddamatgoda
Ceylon Tnstitute of Scientific and Industrial Research

INTRODUCTION

Sri Lanka, with a population of about 16 million people has a
pomhr demand for plastic items in both domestic and Mmtﬁal use.
Morethan 100 large small and medium industrial units are registered in
the manufacture of plastics goods. The main items produced are household
articles, bottles and containers for storing foods and chemicals, plastic
film, electrical apciliances, woven bags, fishing nets etc. It is esti-
mated that about 30,000 tons of plastics raw materials are used annually

in Sri lanka, for the manufacture of these plastics goods.

Sri Lanka imports about 90% of the plastic raw material used
in the manufacturing sector and the only plastic produced in Sri Lanka

is Nylon - 6 with a production of about 1500 tons annually.

The following table gives some data on the manufacture of

different types of plastics goods in Sri Lanka
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Product Output in Mr

1983 1984 1985 1986 1987
Rigid PVC pipes 6.2 6.1 6.5 7.8 8.1
Flexible PVC pipes 0.4 0.4 0.4 0.5 0.5
LDFE film " 5.3 5.1 5.5 6.3 6.9
WDPE film - 1.0 1.2 1.2 1.3 1.3
PP film 0.6 0.6 0.7 0.7 0.8
wWoven PP 2.6 2.8 3.0 3.2 3.4
Sheets 1.6 2.0 2.0 2.1 2.1
Others (Blow, 5.0 5.3 5.5 5.9 6.1

Injection moulded

etc.)

Total 22.7 24.8 24.8 27.8 29.5

2.0 PLASTICS WASTE IN SRI LANKA

In 3ri Lanka, plastic waste is generated in two different

ways.

1. From processing of plastics - this waste is estimated to

about 3000 tons/year.

2. Fram production of Mylon - 6. Waste nylon of abut 200 tons

is produced in this plant each year whichMas same export value.

3.0 MNECESSITY FOR RECYCLING PLASTICS IN SRI LANKA

The need for recycling plastics raw materials in Sri Lanka is

mainly due to economic reasons. Cost of raw materials in the plastic

goods manufacturing sector has increased very much during the recent

past.

]




Following tabfs gives the current price of same plastics
raw materials used in Sri Lania,

US § per ton .
PP 1000
HDPE 1200
LDPE 1200

If the plastics waste in the processing and manufacturing
sector which is about 3200 tons per year could be recycled in an appro-
priate manner, it will help lowering the cost of production tremendously.

Though plastics waste has not becare a threat so far to the
| environment in Sri Lanka, develogment of recycling methods of plastics

E will enzble to overcome any problem of that sort in the future,

l 4.0 RECYCLING OPERATIONS IN SRI LANKA

At present all above plastics are recycled in Sri Lanka. The
recycled material is used for applications which do not require strict
food and drug requlations e.g. use in film manufacture for agricultural

purposes, disposable garbage bags, pipes etc.

Method of recycling is as follows :

(a) Collect waste material especially from factory off cuts, wash
and dry.

(b) Feed in to automatic reclaim system consisting of heavy duty
extruder, screen changer and pelleti:zer.

| (c) Use mixed with virgin material

‘.
BN
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The following table gives a compai;son of properties of
recycled film material.

Comparison of Polyethylene film
Virgin Material vs recycled material

Tensile Strength at yield (M Pa)

Virgin material Recycled Material

Length- Crosswise ILength- Crosswise

wise . wise
Mean 17.6 115 18.6 14.4
Standard 1.2 0.3 4.5 1.9
Deviation
Coefficient of 6.9 2.5 24.3 13.2
variation % :

Elongation at Broak (%)

- Virgin Material Recycled Material
Length- Crosswise Length- Crosswise
wise wise

Mean 238 125 300 530
Standard 89 51 - 154 153
Deviation

Coefficient of 37 41 51 29

variation §
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Description of a Typical Recycling Plant

The following is a cost estimate of a recycling plant

available in Sri Lanka.

Value of machinery

Value of buildings

Working capital

Annual pmodyction
capacity

Ex - factory selling

price of recycled
plastic

Employment

Estimated annual foreign
exchangs saving
(US § - Rs. 33.03)

Rs.. 1,530,000

$.
Rs. 1,000,000

2004 o

Rs. 36 - 45/kg

500,000

25 people
Rs. 9 million

It is estimated that about 1500 tons of polyolefine waste

is produced annually in Sri Lanka but only about 500 tons are recycled.

The following are the reasons for low recycling efficiency.

(a) Difficulty in collecting waste

(b) Machinery imported from developed countries are too .
expensive and also sophisticated

(c) Poor technical know-how on efficient vecycling.

5.0 FUTURE OF RECYCLING PIASTICS IN SRI LANKA

Growth in plastics will generate enough raw material for

recyeling.

plastics 1

Immediate need is for recycling technology in following
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(a) . PVC : At present PVC is used widely and facil.it:ies are
available for recycling to sam extent. Recycled WWC is used
for manufacture of building construction material.

(e.g. Gutter pipes and conduit pipes)

E 4
(b) Nylon : Waste material is gencrated in the Nylon-6 plant.
Difficulties in recycling due to absence of know-how and

quality control procedures.

(c) Polystyrene and other themoplastics : Especially, blends if

recycled could produce materials for decorative purposes.

(d) Polyolefine : The biggest growth area is envisaged in
polyolefines. Present technology appears adequate but there
is a n2ed for small scale machinery to be used at a cottage
(SMI) level. This type of equipment is not available with the
larger manufacturers and it may be necessary to carry out

development work to produce this type of machinery.

Considering the drain on foreign exchange it may be advisable
for Sri Lanka to import scrap plastics and recycle in Sri Lanka according

to well-defined technologies.

6.0 POLICY AND PLANNING ON RECYCLING OF PLASTICS IN SRI LANKA

Matters relating to recycling of plastics are dealt by the
Ministry of Industries and Scientific Affairs. At present approvals
for import of recycled material -and machinery are granted by the local
Investrent Advigo:y Committee of Ministry of Industries and Scientific
Affairs. Policy is governed taking note of factors such as

safe use of plastics and other technical matters
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where CISIR are consultants to Ministry of Industries and Scientific
Affairs. Present tariff and non-tariff restrictions discourage import
of recycled material but no distinction appears to be made between
scrap (unfit for processing) and recycled material (fit for processing
blended with virgin material). It would be advisable to fonmulate

policyonthisuatt_ersomatuseofrecla.imismtmismedandbenefits

are accrued according to intemational practices of use of reclaim.
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“TIIE SITUATION OF THE PLASTICS WASTE RECYCLING
INDUSTRY IN THAILAND" )

"PUIETOON TRIVIJITKASEM"

In Thdiland, plastic products have been considered as one of
the most important essential factor for a etandard of living. It has
been used or even been nanufucturetxln widely different varleties e.g.
table wares, housewvares, rbpes, nets and etc. Hence the plastic
industies have been well-known for more than thirty year under the
prodﬁctlon process ranging from simple munual injection machines B

upto. sophisticate automstion ones.

At present, the plastic industry hasbeen widely extended not
only for just import substitution but also for export to the international
markets with a substantial foreign income. On the other hand, the
plastic material industries have been also developed by uté#lzlng the
natural gas being sufficient to supply commercially for more than
thirty year with the daily output of 400-1000 million cublc: feet. In
1987, several grades of plastic resin e.;.' LDPE, HDPE, FVC, PS can be
manufactured with a total capacity of 22,000 metricton per yesar together
with another yesrly output of 10,000 metricton for thermoset grade e.g.
PF, UF, MF, and UP. '

There are many plastic reprocess factories ranging from amall
to large factories with a number around 2000 totally. It is believed
that 70 percents are the ones with yearly capacity below 500 metricton
and half of these factorles are of the yearly output less than 100

metricton. They cover several production processes as follows:-

1. EXTRUSION PROCESSES

1.1 extrustion blown fllm or tubular blown film
1.2 extrusion casting or flat fllm or T-die
1.3 extruslon blown molding

1.4 extrusfon profile

Cont. page 2...
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2. INJECTION MOLDING

3. THERMOFORMING

4. ' COMPRESSION MOLDING

5. HAND LAY-th (Fiber glnls.;r unsaturated polyester)
6. CALENDERING (PVC sheéet or artificial leather)

7. LAMINATED (Furniture)

i There is promising potential trend of drastically rise in
plastic wtitization in Thailand. From the comparison data with some
industrialized countries or even with the other ASTKN countries, a
substantial different rate of plastic utilizationper capita per

annum can be clearly noted in Table I

_Igblp I Plastlc utitization dat§

COUNTRY POPULATION  PLASTIC UTILIZA-  RA'E OF GROWTH
(MILLION) TION (KG/CAPITA- - YEAR'81-86
ANNUN

Thailand  55.0 5.5 13.3
Singapore 1.5 61.8 ‘ 8.4
Malaysia 10.5 10.6 9.0
Indonesia 110.0 1.8 7.7
Phillipine 416.0 - 3.1 6.1
Talwan 20.0 88.0 21.8
llong Kong 5.5 72.0 10.4
Korea 45.0 . 3.0 17.2
Japan 121.0 53.8 -
U.5.A. 240.0 62.6 S -

From Table II, the total demand of plastic resin in 1987 and
1988 in Thailand has been increased with an average rate approximately

of 20 percents.

Cont. ‘page J...
)
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Table II : Total demand of plastic resin in Thalland

RESIN DEMAND'87 DEMAND ' 88 GROWTH RATE
(TON) : (TON) (1)
PE 260,020 325,000 25
PP 154,000 _ 171,000 11
PVC 161,000 181,000 .37
PS 66,000 80,000 22
ABS 4,100 5,000 22

The above total demand quantities of each grade are certainly

inclusive both quantities of domestic and export utilized’ swounts.

In the meantime, the resin production capacities growth in
Thailand sre listed in Table III. The first phase of natural gas
development, so called NPC l,wlll be fulfilledin 1991.

Table IIT : Resin production capacity in Thalland

RESIN . CAPACITY CAPACITY
" 1987 . 1989

PE 125,000 255,000

PVC 140,000 140,000

PS 32,700 32,700

ADS . 4,400 4,400

PP - 100, 000

'
_ ' . Cont. page &4...
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From the above informations, we may figure out the whole demand

quantity soiely of domestically ysed es 300,000 metricton yearly.

. In general the piistic waste may come from two sources. Firstly,
it comes from lnductrlai waste which normally estimates of 3 percents
exclusion from inline recycle pr;cess. Secondly, it comes from post
consumer waste with estimated rate of 20 percents. Thus the'tétal

plastic waste collected yearly may be around 69,000 metricton.

Due to the rapid incr;aae of plastic utilization , the proper scrap’
recycle process has been overlooked. Most of the recycl; process plants
are treated in homemade method which 18 considerable poorly controled.

It is bought from plastic factorles or collected from junk. Then it is
cleaned and classified. . After palletization, the recycle material will
be eold back to the fnq}orl.l for low grade product préductlon. This
trading has strongly created many problem to the loélety enviroment.
Hence the ecology of the plastic waste must be carefully investigated

and be considered seriously in order to avoid any big disaster in the

future. ) -

.
Finally,; we may stete that Lf 062 can achieve the plastic waste
properly by uslﬁg_the new technology controled process. It is not oaly
providing good recycle material but also, in return, we may enjoy the
safety enviroment and obtain more value added amount yearly over 30

million US Dollars l.e. for Thailand.
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