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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 waste 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 - LIEG~l which means developmen~ center of plastics located 
in J .. iege. where they observed a PP.H 120 C short-screw-type 
plastifier invented by Prof. Georges A. Pat.foort working at the 
"Vrije Universiteit i:t Brussel. 

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

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

In August 1985. UNIDO ex~rts, Prof. G.A. 
Buekens visited Shanghai to conduct a 
Xinguang Factory. 

Patfoort and Dr. A. 
feasibility study in 

In March 1986. Prof. Patfoort came to Shanghai to hold detailed 
interviews with ~he 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 iuter-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. RHE0 S.A. from Belgi•Jm 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 Shanghai. the 
sequences of the project and operational acts were definitelv 
determined at the plastics r~cvcling department of the SRRUC in 
the Xinguang plastics factorv. 



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

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

In November 1987, Hr. Georges Hicheels. technical adviser fro~ 

Research and Developaent Center of F.N. Herstal in Belgium. 
visited Shanghai as UNIDO expert to investigate on preparation 
un~erway for setting up the pilot plant in Xing-Guang Plastics 
Factory (refer to appe.1dix IV). 

In April 1988. Hr. Vassiliev and Hr. Youssef pertaining tc• 
UNIDO, Hr. 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 Hay 1988, plastics waste recycling equipment 
arrived in Shanghai. 

In June 1988. Hr. Vincenzo Sciascia and Hr. Andre Noirhomme. 
respectively Project and Production Managers from RHEO S.A .. 
went to Shanghai as UNlDO 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 technology. 

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

In April 1989. H. Vincenzo Sciascia. Project Manager from RHEO 
S.A .. went to 3hanghai as UNIDO expert in economies of plastics 
recyclin~ <refer to appendi~ Il. 

Finallv in April 1989. und~r the combined auspices of the UNIDO 
and the Ministrv of Foreign Economic Relations and Trade 1FRCJ. a 
wcrkshop on plastics recvcling technology was organized in 
Shanghai at the SRRUC between April 10 and 12. 1989. 



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 year multiplied by the number of persons. 

The productivity must therefore be improved as follows 

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

At the present time. it can be obtained +/- 2 kw/kg after having 
ins~alled 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 obs~rved at the Xinguang Plastics 
Factory and the equipments used by RiiEO S.A. companv. 

I think that the PRH 120 is particularly well adapted to the 
recycling operations that are carried out in China. Actually. this 
machine is simple to use. strongly built and easy to install in 
such an indus~rial environment. 

The mechanical and electrical workshops I visited are quite capable 
to assure the industrial maintenance of the equipment supplied by 
RHEO S.A. Moreover. the personnel has been given a specific 
training during the different missions perfor•ed by UNIDO ex~erts. 

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

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

In the present time ruost of the energy is 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 ?lastics Factory had the 
possibility of seeing one machine operating at the RHEO S.A. company 
in Belgium. 

These machines are ready for use and can be suppl~ed by the 
Engineering Department of RHEv S.A. companv. 

My first recommendation ~ould then be that UNIDO organizat' ~ helps 
the Xingguang Plastics Factorv in installing a densification line 
th3t would replace the calenders. 



I I I. Workshop on plastic waste recycling technol•::>gy. 

A text of introduction on the workshop was worked 0ut bv UNID0 
1refer to appendix V!. a meeting agenda was prepared bv th-= £R~UC 
authorities (refer to appendix VI) and approved bv the pr0je~c 
coordinator 1Prof. Georges A. Patfoort). 

The proceedings during the worksh0p had a perfe'=t devel·:·pm-=:nt ~r .. j 
we thank the 3RRUC and other organiza:ional authorities for their 

support and their help. 

The relevant persons are the following : 

Deputv director of China International Center f·:or E0:c.nc·mi·:3l 
and Technical Exchanges. Ministry of Foreign Economic Relations 

and Trade. 

- Director of Finance and Trade Office of shanghai Municipal 

People's Government. 

- Direc~or of Shanghai Commission for Foreign Economic Relations 

and tr3de. 

- M. Ci1a .)~.a. Chairman. Deputy Director of Shanghai 5upplv and 

Marketing Cooperation. 

- M. M. Youssef. UNIDO Vienna 

- M. F. Mutton. Conusl-General of Belgium. 

- M. jacques Suissaert. Head-development Cooperation secti·:.n f·:
the Belgian Embassv in B~ijing. 

- Prof. Georges A. Patfoort. the Project Coordinator. UNID0 

Consultant. 



The workshop was hcn0ured with ~he presen~e Jf ~ne Vi:e-Mav~r 
Shanghai. Ph. ~- Liu :hen-Yuan on April 11. who offered a tan~~e: 

to all the delegates and representatives attending t~ r~~ 

w.:!rkshop. 

M. Zhang Yanging. Deputv Manager at the SRRUC. M.Zhu Kexi. Depu:~ 

Manager at the ~RRUC and M. Liu Baoping. Deputv Director at the ~ 
Xinguang Pla~tics Factory gave lectures on waste recvcling 
problems in Shanghai. the historv and progress of ~he project ?: 
the SRRUC. the specifications 0( the recvcling line at t~e 3~?~~
and the technological details on the working and pr0cessin2 ~~ 

the new line !refer to appendix VIIl. 

Prof. Georges A. Patfoo~t. the project coordinator 
consultant gave the technological features of the RHEC 
Machine 1refer to appendix VIII}. 

an•j U!J: L< 
P.e·:v·: lin.;: 

Apart from the Chinese participants 1see appendix IX·. jeiegates 
from seven countries gave a survey of the situation of the waste 
problems and the recvcling of plastics in their coun~ries •see 
appendix X) . 

The relevant countries are the following 

- Bangladesh represented bv M. 5ha!ijaha'1 SIKDER. 

- India represented by M. Arun hNAND. 

- Malavsia represented bv M. Joo Fai TUNG. 

- Pakistan represented bv M. Perve= AHMED. 

- Philippines represented bv M Adolfo Jesus G0PE2. 

- Sri-Lan~a represented bv Mrs. Padma Irangani IDDAMALG0DA. 

- Thailand represented bv M. Phietoon TRIVIJITKASEM 



IV_ Evaluation and results_ 

With reference to M. Liu Gaoping's rep0r~ in appendix 
and as far as the techn0logv 3nd e~onomv are concerned. ~he 

results are positive. 

We will mainl~ mention the following 

• productivitv 

• labour intensivitv 

• energy consumptio~ 

• working environment 

• problems of pollutio: 

• harm caused to workers' health 

• qualitv of material and finished products 



V. Recommendations. 

satisf.:,:ti ::-. 

1. Washing unit. 

The washing unit consists o~ ~evera~ :per3t10ns 
scrting. ~ashing. drving and pac~ing. 

.:: ... - '. -.- -

Ccncerning the sorting. tne ~~nual svstem is verv eft:::ent 
tut it shculd be carried out in better :0nditi0ns __ 
impr~ving the wcrking candi:i~~s for the personnel ~n1 ··· 
the same time. improving the sorting operaticn. 

If the sorting was performed on a tatle 
ccntaminating materials were put directlv 
boxes. re-contamination would be avoijed. This 
·= 3Se. nC•W. 

in 

Moreover. the metals 3nd non-metals would oe recu~erated an: 
sold to companies who recvcle these materials. 

Washing cannot be consijered as efficient for the 
reasons noted on the spot 

the material is not s_~ject to an~ mech3nical 
separated from tne sand tha~ remains stuck :n 

the ~erscnnel w0r~in~ in these wasn1ng units suffers fr:~ _ 
l3c~ of information. This le3ds t) an inappropriate wasni~~ 
pro:ejure l e. t00 earlv wear of crusher ~nives. extr~:er 

2crew !nd f~e1 :vlinder as well as c~be dicer ~nivee. 

~rving is made outside: the pieces 
fdC~ hung on wi:es. As all washing 
:0untrv area. the wind brings dust 
plasti·: films that i:lr-=- mc·re·:.ver •,;er: .• ne area 
the .jr'li.n? ·:·p-==-rati·:·n is ti"ie mu·j f:.~ .. :r. 

.. - ~ .... 

Tr is : :::·er .:i t i : r. ~ - '1 ~ i ::- ~ 

·r:~:~~·J ::ir. r.:-· 
;;;-r.~r1 '.1 ... ":.t'":•-=: 11:s:-:1m 1J!n =.sn1 :,:=-.m .. ::t:1m·~::. r.·~· ... r.!:-.:: j . 

': • .:=.·,: ·"'!~f:·~r1·~ :~·mr.·i~~t~~·/ ~·r: r.r1~ -jrm·.--:r,ri--·:-rl· · r. ·: ~ '" ' - r. ~-



~~3ng ~~3s:i:s F3::0rv i~ tninkin~ 0! performi~g :0e ~~5~i~? 
3ni ~:vi~g :per3ti:ns in their 0wn buil~ings. 

drille~ :r0m~els under heavv w3ter f0~ the rinsing. 
ta::erv i n:ende·:: 

T~is improvement :an be rendered possitle :hanks ~
extrusi0n pilot unit having workers 3v3ilable in :heir 
ur._;_ t. 

nc·te tha"t percentage 

- ;.... -'-. 1-::. 

agents is of about 3 to S ~ ins:eaa of 30 ~ as some tolj me 
t·ef.:.re _ 
These values are verv important to be able :~ Know :he l~ss 
3S well ~s the tvpe of washing that is tc be foreseen if 
this 0~er3~i0n is mecha1 ized subsequentlv 

NOTE 

Here are some notions of the curren-: prices. 
1 vuan = 0.~~ US $ corresponding to •1- 10 Belgian rrancs. 

DESCRIPTION 

W35hing 

clean ~lastic waste 

Th.:::-s~ ~,ri:~~ 1...;~r~ :!i·..:~r1 t: m~ ~,·,: ~r.~ m.~r1:=s2 .. ::!'":...:i. 
: < i n .::: ju ~ r1 :; f_, .:. :s s t :. : 2 f :, -: ':. : r · _, f : r ~- :~...::: ::; ~ r .. :- , · 

yuan/kg 

• c: 
~ - -· 

11 

-. ... . -· 

l ' 

~I :1 :-, ! , 

- :--.:..: 

.. ,._· .. 



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 ~roductivity is not very efficient. 

I should like to draw your attention to the following points 
which have a certain influence on the productivity of the 
recycling li11e of plastic masses : 

the density ubtained after "densification" using t:1e 
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. 

- if a real electrom~gnet could be used, the wear of the 
extrudEr screw and feed cylinder would be redu~ed. 

Following to these findings all these auxiliary equipments 
could be i-eplaced 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 d.rawning, 

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

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



2.2.2. The process. 

The machin~ consists of an oval. 
vessel with several anti-rotating 
like a pair of scissors. 

vertical 
knives 

standing 
operating 

The rotating knives 
electric motors (no 
gearing). 

will 
fault 

be unpelled 
susceptible 

directly by 
transmission 

The waste material 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 ma~erial. 

With the addition of medium cooling sucn 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. 

Th< granulated material is being discharged through a 
pn~umatic 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 semi~killed 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. 

Easv to manipulate because of smooth 
dead spaces, easy cleaning of vessel 
and colour are to be changed. 

inside and no 
when material 

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 is operating as follows : 

Efficiency. 

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

However. the efficiency is increased only by 10 X due 
to the low 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 
temperature and the material was 

not controlled the 
therefore damaged. 

Concerning the PVC. there were emissionl f HCl and 
plasticizer vapours that polluted the fol(.,.·king place 
serio~sly, caused harm to workers' health. corroded 
equipments and finallv had a bad effect on the 
quality of the products. 

Productivity. 

The extrusion line is not 
productivitv. This is due to 
plastic masses essentially. 

used 
the 

at its 
density 

optimum 
of the 



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

PVC PE 

DESCRIPTION DENSIFIER DENSIFIER 

with without with 

Density 0.6/0.65 0.3/0.4 0.3/0.4 

Average quantity 
delivered (kg/h) 250/300 

The productivity could obviously be 
times and in the same time the 
improved. 

145 150/200 

increased by 
quality could 

I 

without 
! 

I 0.08/0.1 

! 

2 or 
also 

73 

3 
be 

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

: 

i 
! 

; 



-· 
4. Future flow sheet soft PVC/PE fila. 

WASTE HAND-SORTING 

WASHING AND DRYING 

DENSIFICATION UNIT 
and 

SEPARATING THE METALS 

-

I 

MIXING 
~ 

ADDITIVES 

- PLASTIFICATION 

FILTERING 

• 

GRANULATION 

PACKING 



VI. Econo•ical output and results. 

An agreement does exist between SRRUC and RHEO 
the intention of realizing the possibility of 
coaplete lines in Shanghai and builing-up a 
network in order to sell ~he line in China 
countries (refer to appendix I. Manufacturing the 
line in China>. 

S.A. vith 
making 
commercial 
and other 
extrusion 

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

In Februarv 1987. related UNID0 aut~orities si~~~~ 
agreement with the project subcontractor RHEC 3.A. 
Belgium i" order to provide SRRUC with the technol~~v 
complete set of·equipment for plastics waste recvcling_ 

fr.:m 
an·.:i 

In April of the same year. a decision was reached between 
Prof_ Patfoort and SRRUC with regard to training of Chinese 
technical staff in Belgium. 

In October 1987. a three-person technical team. headed bv 
Mr. Zhu Kexi. Deputy Manager of SRRUC. went to Belgium f.:r 
systematic training_ 

In November 1987. Mr. Georges Micheels. techni~al adviser 
from Research and Development Center of F.N. Herstal in 
Belgium. visited Shanghai as UNI DO exp2rt to investigate ·:·n 
preparation underway for setting up the pilot plant in 
Xing-Guang Plastics Factory_ 

In April 1988. Mr. Vassiliev and Mr. Youssef 
UNIDO. Mr. Andersen. programme officer from 
and Prof_ Patfoort went to Shanghai and held 
with representatives of Shanghai Commission 
Economic Relations and Trade together with 
interim project examination. 

p-ertaining tc• 
UNDP/Beijin.s. 

some 
f .:1r 

SRRUC 

meetings 
Fc:·reigr. 
f·:·r ar, 

In the end of Mav 1988. plastics waste recvcling equipment 
arrived in Shanghdi. 

In June 1988. Mr. Vincenzo Sciascia a~d Mr. Andre Ncirhomme. 
respectively Project and Production Managers from ~HE• 5.A .. 
went to Shanghai as UNIDO experts to install and start-u~ 

the recycling line. 

Finally in March 1989. a three-person techni~al team. headed 
bv Mr. Zhu Kexi. Deputv Manager at SRRUC. came in Belgium t0 
prepare the UNIDO workshop on plastics waste r~c~cling 
technology_ 



II. Description of the expert mission 

Date of arrival in Shanghai 1=- April :?83. 
Da~e 0f departure from Shanghai 

The purpose of the missi~n was the f0llowii1g : 

To realise a recvcling svstem f~~ 
the needs of the countrv and 
prcgramme of the SRRUC en waste 

plastic waste. adapted 
integrated in a gene~a: 

recvcling. the expert wi:l 
be expected to : 

l. Survey the operation of the plastics line installed at 
the SRRUC in Shanghai. 

2. Give an appreciation of the efficiency of the operati0n 
of each piece of the equipment and of each stage :f the 
operation. 

J_ Discuss eventual improvements to be made on the w0rking 
equiment. sequences of operation. collection and separation 
of the waste. and marketing of the finished products. 

~- Discuss possihilities of manufacturing parts of e~uipment 
in the PRC and marketing of a recycling line adapted t: t~~ 

local mar~et. 

The expert will also b~ expected to prepare 2 report setting 
out the findings of his mission and recommendati~ns to the 
government on furthet· action which might be taken. 



III. Analysis of recycling line ~nd improvements to be 
brought for a better efficiency. 

J... 

As :he plastic waste are coming from different sour:es. 
Xing-Guang Plastics Factorv is mainlv specialized in !he 
processing of soft PVC and PE. 

Before the installation of the new extrusion line. :he 
precessing of plastics was carried out as f0llows 

1.1. The former techncl0gv for processirg soft PVC. 

- Waste hand-sorting. 

- Washing and drving. 

Tearing, blending and adding with plasticizer. col0u~in~ 

agents. lubricant and stabilizer in ~cuble rclle~. After 
the pl3stification of the mixture. bands with a secti.:·n .:f 
25 x 5 mm were obtained. 

- Second plastification using an extruder. The ~aterial was 
filtrated and this produced a band of 20 x ~ mm. 

Third plastification using another extruder to pr0~uce a 
S to 6 mm-dia. spaghetti. 

Cutting the spaghetti into cylindrical pellets in a cube 
dicer: the pellets should be S to 6 mm thick. 
Weighing and packing. 

1.2. The former technology for processing ?E. 

- Waste hand-sorting. 

- Washing and drving. 

Pressing and tearing materials in a double rGller f~r 
densification to raise the vield. 

- Plasticizing the material twl.ce in .:i "tri;:le-h-::a .. F' 
extruder int-:• a cvlind:-ical band with a .jiameter ···f ... 
to 5 mm. 

NOTE. 

The tr iple-r1e:l<i e:-:tr1Jder i.s usE:d :.is f.:·l l :·•...J::: '"'-"' ·. 
e:-:tru·jers fc·r t!"1e first i:l:.stifi:ati·:0 r1 :,n.j rhe .... , .. ~r 
t..·; t:h~ 2meltir1g paste that is dis·:harg~1 fr:·m :-:-,.-:; 1~·r.c:~=-'-:! 

e:-:t:r1J<i«::rs. The 1 ::sst -=::xtr1Jder is intenj·=::·i f :·r U-1•·:: 
pl.:istifi.:..:.t:i·:·n with tr1e p1Jq.:,.:.:::e :.f r..-::m·:•11r;~ 

·:.··mp letel ·;. 

·.·1.ittir.?. -:ho=: t.;:,n.j int··· :·:li;vJri·:=sl 
V:.:L~"...:: 2h·:·'Jl:J to::: :- ·,...,mm l:l-1i··.f· 

r~!L~~t:.~ ir. ::1 ::Jr,·~ .. ~:---:r. 

• ... ; ....::- i. r: r. l r: ~ :i r: j r :, ,. l ri ::.~ 



1.3. 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 granule'3 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 a calender. 

- After having been cooled 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 

t 
CUTTING 

+ 
SEPARATING THE METALS 

t 
OENSIFICATION 

MIXING - ADDITIVES 

·-
t . 

PLASTIFICATION 

t 
FILTERING 

t 
GRANULATION 

t 
PELLETS 

3 x 3 x 3 mm 

t 
SILO 

~ 
PACK!NG 



2. Washing and drying unit 

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

- Hr. XIA SHIHING , Engineer at the SRRUC, 
- Hr. 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 Wl). 

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 superficiallv. 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 Na2C03 at a temperature of about 60 
degrees centigrade. 

This solution permits to remove any trace of oil and fats 
crefer to figure W4). 



2.5. Rinsing. 

The plastic films are plunged in the first 
and rinsed once more. This neutralizes the 
Na2C03 solution (refer to figure WS). 

2.6. Drying. 

tub once again 
effect of the 

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 to figure 
W6). 

2.7. Packing and storage. 

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



Figure Wl storage of waste films 

Figure W2 hand-sorting 
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Figure W3 Hand-sorting 

Figure W.l.f Washing 



Figure WS Rinsing 

Figure W6 Drying 



... 
1'---

Figure W7 Packing 



3. Crushing. 

The crus~ers inspected at the Xing-Guang Plastics Factory 
are not efficient enough_ This can be explained as follows : 

- the kr.ives located in the crushing chamber are nc•t ·:>ft-=n 
replaced: 

- these crushers are not intended for plastic films: 

- they are not equipped with a ventilator-extractor use-1 f·:·r 
the evacuation of the cut films from the crushing chamber: 

moreover. the lifeti•e of the knives is very short due to 
the presence of foreign bodies such as sand. metal. etc ... 
This is the consequence of a bad washing_ 

This operation needs 4 workers and 5 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. 

5. 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 PVC PE 

Quantity of material in kg 40 .:.o 

Time in minutes 15 .::.o 

Quantity delivered in Y.g/hour 160 60 

Apparent density obtained SC• far 0.3/0.4 ' 0. 08/(t. 10 
' 

' 

-



It can be noted that the results obtained are not 
satisf&ctory and 8bove 811 f0r th~ PE The 8PPbr~nt ·i~ns1r:: 
obtained is not sufficient in order that the ex1:rudo::!· ·:3r. t·i:: 
used in good conditions of productivity. This <:·peration 
needs 1 worker. 

NOTE. 

As the high speed heating mixer cannot densifv the PE. thev 
are using now two existing double-rollers t0 tear and 
densify materials as a supplementary method to raise th~ 
yield. In the other hand. it greatly increases energy 
consumption and labor cost (2 workers). 



o. Extruder line. 

I should like to point out that during my inst::·-=-:ti·:·n I n·~·te·j 

that the maintenance department of the Xing-•]uang Plasti·:s 
Factory. managed by Mr. Liu Baopin.g. did a real .g :>·:· i j<:·t.. 
After l~ss than one year the extrusion li~e is in ~~rf~~t 
conditi0n of working. 

Its production results are the following 

DESCRIPTION PVC PE 

Densitv of material 0.3/0.4 0.08/0.10 
at the feeding 

Minimum quantity delivered 126 50 
in kg/hour 

Average quantity delivered 145 73 
in kg/hour 

Maximum quantity delivered 170 77 
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. Thes~ results can t.e 
explained by considering the density of each material. 

.3S 



C·:·n·:lusi.:·ns. 

-.1. ~ashing unit. 

The washing unit cc·nsists of several operati·:·ns 
s0rting. washing. drving and packing. 

st :r .:is-::. 

Concerning the sorting. the manual system is verv effici~nt 
but it should be carried out in better conditions i.e. 
improving the working conditions for the personnel and in 
the same time. improving the sorting operation. 

If the sorting was performed on a table 
contaminating materials were put directly 
boxes. re-contamination would be avoided. This 
case. now. 

and if the 
in separated 
is nc·t t:he 

Moreover. the metals and non-metals would be recuperated and 
sold to companies who recvcle these materials. 

Washing cannot be considered as efficient fer the fallowin~ 

reasons noted on the spot : 

the plastic films are washed in large size: 

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

the personnel working in these washing units suffers f rcm a 
lack of information. This leads to an inappropriate washing 
procedure i.e. too earlv wear of crusher ~nives. ex~ruder 
screw and feed cylinder as well as cube dicer knives. 

Drving is made outside: the pieces of plastic mass are 
fact hung on wires. As all washing units are located in 
.:.Juntrv area. the wind brings d 1.:;t and sand bad~ on 
plastic films that are moreover wet. The area f0r~seen 

the drving operation is the mud floor. 

:r. 
th..:: 

,- - .... . -. 
Packing is also carried out outside. This 0per3ti0n :0ulj te 
improved bv simplv using a small hand-operated press. T~:i.s 

wi 11 increase the apparent densi t:v and re.j1Jce t r1-:: tr an.sp•:·r r: 
charges because ~he washing units are 10cated at several 
hours ir~m the rec~cling fact0rv. 

!"'"~,.. - . 
m·:.nr.!'"1 at the m::i:.:im1Jm and s.:.mer:im-::s. n·:·':r,in0 at :sl ~ t:·-=:: :- 1•s-:; 
-:.he·; .j.:i:;er.d ·:•:•mi:·i.=:tel·; :n tr.e atm·:.sri·.-::ri·: :~n·1iti:n.s :si:,·-:: 
all i:he .:.per.:sr:i:ns 3re ::arri...::·i :0ut .· .. 11r::::i.·Je. 



In order t0 take the c0rrective actiJns relating t: all 
these pr.:tlems the marugerial .staff pertaining t: the .. i:ig 

Guang Plastics Factorv is thinki~g of performing the w3s~ing 
and jrving operations in their own buildings. 

Thev also want to improve the mechanization and washing tv 
using for instance. Archimedean screws under water and 
drilled trommels under hea~v water for the rinsing. 
A battery intendeJ for hot-air heating can also to:: 1Jso:d 
for dn:ing. 

This improvement c.an be rendered possible than~:s t·:· the 
extrusion pilot unit having W·:>rkers available in their ·:-wn 
unit. 

I could also note that the percentage of contaminating 
agents is of about 3 to 8 3 instead of 30 3 as some told me 
before. 
These values are very important to be able to know the lG~~ 

as well as the type of washing that is to be foreseen if 
this op~ration is mechanized subsequently .. 

NOTE 

Here are some notions of the current prices. 
1 yuan = 0.28 US $ corresponding to +/- 10 Belgian Francs. 

DESCRIPTION yuan/kg 

dirty plastic waste 

washing iless the loss• 

clean plastic waste -, c: - . -' 

transformation 1.3 

Total 

granules :pellets ? -:. - . ._. 

Int a·: t mat er i a 1 ' :s C· ft P'J·~· . 

~------------------------~---- -----------

n-. .:::e rri:-:2 w-:::re .?l'Jen '::· me t": '::-1e m:.nc..;eri::.: 
>:in,s 1:;1J=sng ?l;ss1:i:s f:s·:~:·r,. f~,r r::--1~ ::r:·f9: P"Jr~·. 

::t::.r"f fr·m 

It .:c.n t--=: n·:·':e·:i th21r W:i.;:hin-2=' iz t;,f'.ir,,::;, ?r.:::.:.t r·;,:-~ ·f '"'"·~ 

::;ellir1-€ pri·:-:: ·:·f tho:: r.:::·::l.::,.j ?r"'n•Jl-=:=:. •:n th.:: .th-=:r h;,n·L 
it i::: n·:·t p·:·ssit·l-== t~ in·:r-=::.30:: th-=: .3-::lli:-.,:;: r·ri :...:: :i;:: 

w,=,shin.; ls n·:·t -:::f!"is i.::rit:. 
3r .. I .3h•'.•1Jl·i l.iv.=: t.:. 11rii..,::rLin-=: t.hi:::; rH:•1nt f···r 
::. t .. : •_;-=:m.:;r, t 1 :.r,.:::·j 1-.·:.:i.s·:·r1.:; 

. I' 
:I~ l 



Auxiliarv equicments tef0re extr~si0~. 

-.2.1. Intr0duction. 

I personallv consider as auxiliarv equipments the f·)il-~wi~~ 

rn.:..chines 

- the crusher. 
- the elect~omagnet. 
- high-speej heating mixer. 

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

I should like to draw your attention to the following points 
which have a certain influence on the productivitv of the 
recvcling line of plastic masses : 

the dE:nsity cbtained after ".:iensi[icar;ion" using the 
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 ~imes depending on the material used. 

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

Following to these findings all these au~iliarv equipments 
could be replaced by a densificar:ion machine. 

7.2.2. Densification unit. 

7.2.2.1. The densification will be used for 

- foil shreds. 

- foil spoilage, 

- waste and spoiling welding and printing. 

- waste of trimming and deep drawning, 

- used f C· i 1 pack in g rn a t er i a ls • e . .s . : s a c 11: s . t· a gs . er_-: . 

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



7.2.2.2. The process. 

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

vertical 
knives 

standing 
operating 

The rotating knives 
electric motors (no 
gearing). 

will 
fault 

be unpelled 
susceptible 

directly by 
transmission 

The waste matarial ~s brought in the row state on top 
o: the piaot. The scissor-like operating knives cut 
~he 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 materieol. 

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 smoo~h 
dead spaces. easy cleaning of vessel 
and colour are to be changed. 

inside 
when 

and no 
material 

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



7.3. Extruder line. 

At the present stage we 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 SO to 60 % in relation to those carried 
out previo•Jsly. 

However, the efficiency is increased only by 10 1. due 
to the low 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 
temperature and the material was 

not controlled the 
therefore damaged. 

Concerning the PVC. there were emissions of HCl and 
plasticizer vapours that pollutec the working place 
seriously, caused harm to workers' health, corroded 
equipments and fi~ally had a bad effect on the 
quality of the products. 

Prodµcthri ty. 

The extrusion line is not 
productivity. This is due to 
plastic masses essentially. 

used 
the 

at its 
density 

optimum 
of the 

40 



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

PVC PE 

DESCRIPTION DDISIFIER DDISIFIER 

with without with 

Density 0.6/0.65 0.3/0.4 0.3/0.4 

Average quantity 
delivered (kg/h) 250/300 

The productivity could obviously be 
times and in the same time the 
improved. 

145 150/200 

increased by 
quality could 

without 

0.08i0.1 

2 or 
also 

73 

3 
be 

If a densif ication line was installed at the Xing-Guang 
Plastics, the flow sheet could be represented as follows : 



7.4. Future flow sheet soft PVC/PE fil•. 

WASTE HAND-SORTING 

WASHING AND DRYING 

DENSIFICATION UNIT 
and 

SEPARATING THE METALS 

~ 

MIXING - ADDITIVES 

PLASTIFICATION 

FILTERING 

~ 

GRANULATION 

~ 

PACKING 



IV. ~...:..RJFACTURING THE EXTRUSION LINE IN CHINA 

1. Introduction. 

In this chapter I am going to subdivide the 
into several asseablies and describe 
separately. 

ex~rusion line 
each assembly 

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 
cooling fans, hydraulic units, cube dicer and 
temperature control instruments of the extruder and also 
the screen changer. 

the 
all 
of 

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 operating 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). 



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 large~ 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. 

5. Screw and feed cylinder. 

The Chinese responsible managers as well as those from RHEO 
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 red~cers 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 the 
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 Liege (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. 
hydraulic stati~n. a cooling tank provided with 
and a cube dicer. 

a central 
a calender 

When the next extrusion line is installed, the cooling tank 



will have to be lengthened of 1 meter as cooling 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 modifications 
would be brought. 



V. VISIT TO SEVERAL COttPANIES 

1. Shanghai Package Instrumentation Plant. 

73. CAO BAO road - ~hanghai 

Mr. ZHANG EN-CI - Technical Director. 

This company is specialized in the manufacturing of contr•::>l 
cabinets and panels. They work sheet-iron essentially that 
is 5 mm thick maximu3. 

SRRUC company could subcontract 
sheet-iron that are included in 
water tank. the extruder body 
according to working plan. 

in 
the 

parts 

the different parts made 
the extrusion line i.e. 
and other component 



. .., Shanghai Electric Assemblies Works S.E.A.W . 

~60. SI PING Road - Shanghai 

Mr. ZHOU HE MING - Chief Engineer. 

During that visit I was accompanied ty the f·:·llc·wing ~·erscns 

- Mr. XIA SHIMING. Engineer. SRRUC. 
- Mr. ZHANG SHUNRONG. Deputy Director. Xing 1:;uang Pl.:i.::ti·:~. 
- Mr. LIU BAOPIN..:;. Deputv Director. Xing Guang Pl:.sti·:s. 
- Mr. OU JIN. Xing Guang Plastics Factory 

The SEAW factory is specialized in the manufac~uring (f 
electric cabinets and direct current panels. 

They use material of very goc .. j qualitv and essem:iall·r "851.::" 

components manufactured in China. 

The SRRUC company could use this fai::torv as a 
for the manufacturing of the electric ~abinets 
the extrusion line. 

sub:·:,ntra·: t·:·r 
in·:L.:·jej ir: 



.3. Shanghai Si:-:t.h Autc·matic.n Instrumi:;ntati·:n F3·: t:·r·;. 

Oing Pu - Shanghai - China 

Mr. HCitl•} ZHAC1 JIAN. '/ice Diri:;•:t.:r. 
Mr. CHEN ZONG HAO. Chief Engineer. 

During ~hat visit I was accompanied b~ the f0ll0wing pers0ns 

- Mr. XIA SHIMING. Engineer. SRRUC. 
- Mr. ZHANG SHUNR•:>tlG. Deput.·1 Cir<:·:t.·:·r. Xing .;1J=sng Fl:ssti:.:. 
- Mr. OU JIN fr0m Xing Guang Plastics Fact.0:v. 

This c :)mparo i.: s i= e•: i al i =-=·j in t.r1-: tern per Est. 1J ri::: r-:::,;: 1.1 l :s-:. i< n 
nec~ssarv for the cranulati~n. 

In the future the~ cou:d supplv all the me~surin~ 
instruments n.:cessarv f r:·r the inst al lat ir. n <:·f tr:.:: -:::·:t.r•JS i·: n 
line. 



VI. DRAFT BETWEEN SRRUC AND RHEO S.A. 

Here are the minutes of the meeting and discussions heli on 
April 21. 1989 in Shanghai concerning the f0ll~w-u~ 

cooperation between the Shanghai Resc·urce Re·:·:·verv :in.:: 
Utilization Companv from China and RHEO S.A. from Belgium. 

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 Factorv. 

Mr. Zhang Guochang. Interpreter. SRRUC. 

RHEc.J S.A. 

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

An agreement was reached bv both parties on the following 
points : 

1. Both parties. SRRUC and RHEO S.A .. expressed satisfac~ion 

with the UNIDO Workshop on Waste Plastics Recvcling 
Technology held in Shanghai as scheduled. and especiallv 
with its significant influence on the experts and delegates 
attending the Workshop from different provinces and 
municipalities in China and those from different South East 
Asian countries. 

2. The Chinese party will immediatelv submit an offi~ial 

request for follow-ups of the pro je-:. t US/CPR/86113(1 t·:· UNI DO:• 
authorities through CICETE. the Ministry of Foreigh E~~n0mi~ 
Relations and Trade . 

.:- . RHE·~· S. A. e:<pr.o:ss-::•j r:-:·nfid-::n·:.o: an·j ·=-~·!'. imi.=:n r"-~-r 
·: onv inc i ng the Belgian g•:·v·:r nmen t t -: pr·:·•/ i.j-: r"• 1 r r:. :-1~!· 
financial help f0r achieving the UNIDO Project US,:?R. ~~ !~1: 

with the whole ~et of the densifi~aticn lin-= 



.:. . After visiting several electri·: applian.:es and :na-:hin-::r·: 
manufacturers in Shanghai. Mr. V_ Sciascia believed :~~: 

Shanghai is capable of ~roducing all the ne~ess~r~ 

accessories for the extrusi0n line except for ~he S~)r: 

screw. cvlinder and reducer but he did net ex:~ude :he 
possibility of manufacturing th~ reducer in Shanghai s0me 
time later. 

S. SRRUC expressed willingness to recommend the RHEO 1.=::· 
tvpe extrusion line to all representatives of resource 
recovery and utilization companies coming from different 
provinces to attend the Profession Conference to be held in 
July, 1989 in Qingdao. 

SRRUC would also make 
visiting members from the 
the aim of obtaining more 
line. 

the same recommendati-:-n to the 
World Union of Cooperation with 
purchase orders for the ex~rusi0n 

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

7. SRRUC had the obligation of not distributing any kind of 
technical data or drawings concerning the manufacturing and 
production of the Belgian patented short screw. cylinder and 
re.jucer. 

The minutes of the Meeting and Discussions are t~ te 
prepared in 4 (four) copies and signed bv the representaives 
of both parties. and each party will hold 2 Ctw01 c~pies. 

Signed bv 

Mr. Vincenzo SCIASCIA 
Pr·=· j ec t Manager 
P.HEO S.A. 
Apr i 1 21 . 1 ·;i ::_i ~ 

in Shanghai 

Mr. :h•J r'.E:·: I 
LeF' 1Jt·; Man.:.g.::r 
3RF:U: 
April .:.1. t~::-~ 

in :?ha r:.sr.a i 
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VII. THANKS 

I shoulj rers0nallv like t0 thank very sin~erel~ :~e E~~U~ 
and the Xing Gu3ng Plastics Recvcling Factorv team f:r ~~e 

kindness and efficiency with which they allowed me ~J ~erf0r~ 

my missiom as expert in Shanghai. 

~essrs Zhu Kexi. Deputy Manager from SRRUC. 

Xia Shiming, Engineer from SRRUC. 

Liu Baoping,Deputy Director from Xing Guang Plas~i~s. 

Zhang Shunrong, Deputy Director from Xing Guang Plastics. 
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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 ar.d 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 e7.lsting and new equipme!l•. for 
technical and economical optimization of the recycling liM:. 

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. 



II. INSTALLATION OF EQUIPMENT. 

Date Sailing of ship : 18th :ipril 1988 (from Antwerp). 
Unloading or 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 was not damaged. 
I 

I 
i 

__ J 



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 Wi!~-~~ efficient and __ COf!lp~_te!.1!_ sti_l~ 

, 

I 

lnstalfatfon of extruder 
_ _j 



screen changer and calender. 

-- ···-·-- ·----------------------------
Extruder + screen changer + calender and cooling tank. 



Extruder line. 

Microniu~r line. 

i 
' I 



III. START-UP AND OPERATIONAL INSTRUCTIONS. 

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

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

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

1. Extruder PRH 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 lu~rication. 
- Checking the cooling circuits for the following parts 

reducer; 
screw or the extruder; 
feed hopper; 
reed cylinder; 
plastiflcation cylinder. 

2. Screen changer. 

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

Inspection . heating resistance; 
temperature regulator; 

. pressure gauge. 



3. Hydraulic unit. 

The screen changer is su.>plied 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 or calender linear speed; 
instructions for adjustment or 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) 
rrom a 3 mm thick and maximum 125 mm wide strip. 

Inspection . overload; 
rotation direction; 
instruction ror 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, hydraullc 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. Micronlser line. (refer to drawing n• 87/59/MK/1057). 

The microni!.er consists of : 

one vertical rotor with 4 centrifugal plates. Each plate is e1p1ipp1~d 
with 24 adjustable and interchangeable turbine platP.s. There are .i 
intake holes. Three or them are provided with adjustable rack slides 
for regulating the quantity of the inflowing air. The o\·!~rflow is 



' 

fl:rn~,~<t tc> tht> fourth int:ike h•il•!. The ·n·erflcv.1.· is infinitt>ly \"~tri·ibl•· 
f,) r»dr•'.ti1:1i:•: '";ersi:ed p:trticles. 

Tht> filter-('ydont> h:is It> m:2 filtt>r ar•!:t for d•!:rninE: ::,J-~\)( 1 m:l 
:iir per minutt:. The control of compressed :iir for cleani11g the: 
filter hos•!S is eff"•'ted by 5 dei'lroma;:r11>r ir" \""tl•:••s rhid1 :tr•· 
inst:tll,.J •Jn top of the filter. Th·~ impulsion for thes·: <"< mpr·'SS•·•! 
air blasts is gi\.t'n by electronk timer. 

Inspection : . o\·erlu:td for each m1;tor: 
instructions fqr !11tirir::lli.rn: 
direction of rotation: 
line safeties: 
electronic timer control: 
temp!'r'.lt11r•! probe: 
depression g:iuge in the cyc'lun••-:"i!t.•r. 

C. Note. 

The s~:1rtiri,: phaS•! ·.;;ith the polymers has bet!n pprf.;rm.!ri .'.:rh 
:.!. .-\ndre vrnrno:.1:1r: 
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IV. INTEGRATION OF EQUIPMENTS. 

A. Extruder line. 

I. Integration of equipments for P.E. 

During our first discussion with \L Zi1:.rng Deseing. th•: l:Ht~r 
expl3.ined us ho·;; Xing Guang Plastics Company ·.rnuld like to 
integrate the new extruder line manufactured by RHEO S.:\. 

Company. 

The flow sheet '.\'as the following 

- Washing. 
- Cutting. 
- !st. filtration and granulation. 
- :;nd filtration and granulation (extruder PRH l :!O) 

The first filtration and granulation wouhl permit to 

perform a pre-densification. But during the first tests, we noted 
that the material had a too high degree of moisture. This coul•J not 
be accepted by the next extruder. 

Th•: Xing Guang Plastics Company had a mixer operating :1.t 
hi:;h speed :rnd pro\·ided with he:H · . .-tu le i~1 'Jse . 

.-\ t 1~st ·;;as then carried out in order to know if this hi):h 
speed mixer cuuld have been usec.i as densificat.ion unit. 

The principl1! is the follo·.1:in13 : 

while agitating machine is turning at. constant spi:-:f:rl. T.h•? 
tPmp .. rat1ire is incre:1se<1 in the a?,itating-rnixin)-'. room until the 
mat ••rial is :1.gzlomerat.ed. 

Watt~i is inj1~r·t1~<1 to pn?VP.rtt I.hf! agglom1!rat.1•s From st.lr·ki11~·. 

tr; ·•Tl" another an•I alsn •rn room walls. 

\t't,.r :;1·• ... r~d l1>sts, ttl .. r"s1:lt <Jbt:Lir1•"! ·i.·Ls s111tahl·· 
i;•:r1s1ri··:Lll·in 'A:b ·u·r: .. pt:dil•· "''That Th" ri.-·i,· ":·:Tr11rl•.·r !::1•· .- .. 111: 
t; ... ,p1•r:Ll••.f IJ[i•!"r prflpt~r r·onr!it.itJrtS. (f·!1•fPr to rr•pf)rt ·A·ritfr•[I h: 
.-\ ~.;·llrhornm•· f•ir Th•· r•·s11(1 .,tit:ur11•d ir1 prrid11<'l1r.r1 . .-tn1if••r :! ;,; 
:--; .. ,. ~·iri:d f'lr,·.i. ·;h•·•·t. s1 .. ·:1•:r1 '( ·u1•I s1·1·ti1JT1:ll rlr'L'.~ITll'. :it' lirll' 



2. Integration of equipment for soft PVC. 

.-\DDITI\'ES 

·SOFT P\"C 

l 

! WASHING 
DRYI'.'JG 

I 
I 

I STORl'\GE I 
CALENDERING UNITS 

-100 mm dia . 

I st FILTRATION 
EXTRUDER 60 mm dia. 

I '.2nd FILTR:\TIO'.'J 
I EXTRUDER 60 mm dia. 
I 

<IR.\NTTL:\ TJON 
I 

~4\-l.5 l\·.1;. 

f-iO- l 00 K?, hour 

p :\<'I\:\<; IN <i 
r:O'.'JDITION!Nlr Tm: BA<;s 



I 

3. Final now sheet : film PV~/PE. 

Situation : end of experts mission 

L'\DDITIVES 

FILM 

WASHING 
DRYING 

DENSIFICATION 
MIXING 

PLASTIFICATION 

GRANULATION 

4X7 Kw. 

E<:~-50 Kw. 

~120 Kw. 

~ 43 Kw. 

~4 m3 of water per hour 
/- 170 Kgh. 

® 3 

I PACKAGING 
CONDITIONING THE BAGS 

STORA<:iE 

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. Andre 
Noirhomme, chapter S.). 

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. lllcronlser llne. 

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). 



n 
~, 

··~ 

e-·· 

- .. 
I"" 

~I 



V. OPTIMIZATION OF THE RECYCLING LINE AND RECOMMENDATIONS. 

1. Extruder line. 

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

We noted that content or mineral waste (sand) was important 
in the polymers. It became urgent to solve this problem because the 
lifetime or 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 dor.e with appropriate 
equipment that would perform the following operations : 

- Cutting. 
- Washing. 
- Separation (PE, PVC, minerals, waste particles). 
- Drying. 

2. Mlcroniser line. 

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

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

For instance, thE:y would like to micronize the aluminium 
wastes (important added value). 



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 tilter. 
- Modification of microniser feeding system. 
- Extraction fan. 
- Modification or electric cabinet. 
- A two-stage separating screen. 



VI. CONCLUSIONS. 

At the end or 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 or 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 ror this project have examined 
the technical documentation carefully and are able now to use this 
information emciently. 

Common conclusions. 

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

b) We deeply recommend what is following : 

1. 'fo increase the quantity or spare parts in Shanghai. 

The following parts are absolutely necessary : 

- grooved feed jacket 
- plastification cylinder 
- air gap 
- screw nose 
- extruding screw 
- honeycomb or rHter holder 
- screwing-die 
- several sets of cutters for granulator. 



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

- to remove foreign bodies (sand. dust. . .J 
- tc increase the quality 
- to increase the crushing capacity 
- to reduce materials handling 
- to reduce moisture 

3. To install a sec~md p!asticiser parallel to the first. 
It wc.uld be re.1 with the second densification unit. 
This machine could be operated with a motor made in China. 

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



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 ZHCVl'lQING 
LIU-BAO-PING 
LIN XIN ZHONG 
ZHANG GUO CHANG. 



A N N F. X E III 
================== 



RHEO S.A. 
3. rue A. Renard 
5210 Sellles 
Belgium 

FINAL REPORT 

EXPERT MISSION AT THE SHANGHAI 

Resource Recovery and Utlllzatlon Company 

US/CPR/86/130/11-04/Jl340 

PLASTIC RECYCLING DEPARTMENT 

SHANGHAI People's Republic of China 

Nolrhomme A. 

1+ 

08/06 to 06/07/1988 
United Nations Industrial 
Development Organization 

Product Manager 
S.A. RHEO 
U~l.GllJM 

This report has not been cleared with the United Nations 
Industrial Development Organization who therdore does not stiare 
necessarily the views presented. 



PLAN OF REPORT 

I. Location and purpose or the mission. 

II. Job description. 

III. General description or the mission. 

3.1. How to survey the installation or delivered 
machinery, i.e. plasticiser, microniser and 
accessories ror plastics recycllng. 

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

3.3. How to give detailed instructions for the 
operation ot the m•chlntu1 tor dltturunl 
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. l. Plasticiser. 
3.5.2. Microniser. 

IV. Special rlndings. 

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

VI. Conclusions. 

VII. Thanks 

13 



I. LOCATION AND PURPOSE OF THE YISSION. 

Shanghai ls a densely populated industrial city which 
generates large quantities or waste material in the course or 
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 ls divided into 12 districts ln the city of 
Shanghai and has 10 :rnburLau divisions, among which the Xing Guan 
Plastics Recycling Factory where the pilot plant ls establlshed. 
The total annual output ls 2000 t. or 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 Shanghai : June 8, 1988. 

Date of departure from Shanghai : July 6, 1988. 



III. DESCRIPTION OF THE MISSION. 

3.1. How to survey the Installation of delivered machin~ry 
l.e. plasticiser and accessories for plastics 
recycllng. 

3.1.l. Plasticiser 

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

Its Installation and setting up perml tted to work In 
good conditions. 

All the following parameters have L>een ol>served 

- dimensions 
- water-Inlet 
- evacuation or water and steam 
- compressed air 
- power supply 
- working safety 

One point must however be rai:;ed the tension 
instability or maln circuit. 
Using an oscilloscope a deformed sine wave extended by 
micro-cutting C'ff. 
The distributor ls not necessarlly faulty because the 
malfunction can result from the proximity of 
induction machine. 
An electronic module was therefore replaced 
equivalent compone!.t less sensitive to 
fluctuations. 

by an 
current 



It must also be noticed that at the beginning or the 
mission the materials had to be supplied and 
trad"rerred by hand. while waitlni for lifting screw and 
pneumatic conveyance provided by SRRUC. 

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

3.1.2. lllcronlaer 

The mlcronlser 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. thls mlichine was installed alone in a 
separated room. 

T~ls Involved the following advantages 

- tacll1t1&tlng ':he aupply (stock reserve) and 
stor&.ge of 1 /\lshed product. 

- avoiding lo arithme accumulation of noise 
and impact ar lt. on the workers. 



3.2. How to give operating instructlona to the Chineae 
techniclan1. 

In order that ea~h technlclam takes great 
advantage of the operating Instructions and after 
having appreciated tt.e in-house environment during 
the few days precedln& the beginning or the courses, 
I thought it necessary and efficient to carry out as 
follows : 

1. Generalltles on the various plastics and some ot 
mechanical features relating to the tunctlor.lng of 
the machines (PE-PP-ABS-PVC-PS). 

2. Operation (plastlflcatlon, filtering, 
calanderlng, cooling, drying and granulations}. 
General explanations - theoretic and practical 
courses ln turn. 

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

4. Spttcial features and handllngs - particular 
precaut~onary measures. 

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

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

Lines of conduct had been determined ln order to 
solve as q:llckly 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 
lssue or post copies of them as quickly as possible 
(see attached example). 

b. Most ot the problems involved In the utlllzatlon 
of a new line on a local product and its integration 
in an existing llne had been explained and solved 
with the close cooperation ot lhe 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 environment. 

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 lnto more 
detall tor certain point at the technicians' request. 

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

Example discussion - design and modlticatlon of a 
screwing-die. 

i ':: ~\,t ':· 
' I 

~~·· 





3.3. How to give 1etal1ed Instructions for the operation 
of the machines for dltrerent materials. 

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

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

1. General description of line and Its components. 

2. Detailed explanation of each component. 

3. How to proceed with start-up and stop operations. 

4. Safety Instructions. 

5. Explanation or each adjustment parameter and 
eventual& Implications. 

6. Examination and how to work out the various 
procedures In relation to the manufactured products 
8'5 well as Internal modltlcations i.e. replacement 
of screw nose and air gap, extruder screw, and 
adjustment of mlcronlser blades. 

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

8. Survey of production procedures. (Refer to 
example here below). 
The operators used repeatedly to start-up, adjust and 
Improve the machine producllvlty to become 
lndependent progresst·.-ety. 



a) Plutlclaer. 

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

A large number or technicians were able to operate 
the machine and one only was surrtctent to operate it 
during lunch-time. 

Materials used : PE and sort PVC independently. 

b) llicronlaer. 

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

I had dltrlcultles in showing the obvious 
performances of this machine. 

PVC Capacity : 200 Kg/hour. 
Size grading : < 500 µ. 
Man-power (labour) : 1 man. 
Consumption of energy : 40 Kw. 

PS SHOCK Capacity : 150 Kg/hour. 
Size grading : < 160 µ. 
Man-power : 1 man. 
Consumption of energy : 40 Kw. 

As the mlcronized material returned frequently in the 
machine, handling and maintenance or it had been 
studied thoroughly. 



3.6. Integration of pilot unit. 

3.6 1. Plaatlclaer. 

During the several tests carried out wlth production 
staff, Initial program obviously appeared that lt 
was not suitable. 

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

'l1 

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. 

I therefore had to begir a series of tests in order 
to adapt the dltterent paraanetera of an Internal 
mlxe: converted into densltlcatlon unit-mixer. 

Starting from a cfush2d IPS\terial (PVC) dlsr.harged 
into high speed mixer, we ada the various additives 
like soft~ners (plasticizer), oxidation lr.i.ibltora, 
colouring ageuts in accordance with an established 
sequence. 

• 



PVC Folies 

(A) ~ 
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/ / 

sheet 
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Sequenc11 

/ 

A Premiere addition 

3 Deuxieme addition 

C Troisieme Addition 
D Ejection t111 tii>n~ifi~ 

additives 

1 
>0 

PVC ·Broye 
MB Black 
Plastifiant 
Ti 02 

Plastifiant 
Pb S04 

Water 

B Broyeur 
D Densificateur 

PL Plastificateur 

> G- granulates 

(see notes) 

45 kg 
1 
0,4 
1 

2,8 
0,05 

0, 



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

llan-power : 1 man. 
Capacity : > 200 Kg/hour. 
Power : 26 Kw (motor). 

26 Kw (resistor). 

Rapidly we could test the finished product In works 
at the Shanghai Bike Spare parts llanufactury. 

Thia very dynamic company produces parts tor bicycles 
an~ more partlculary handgrlps. 

Annual distribution : 60 milllons of bicycles for 
Shanghai only. 
Moreover. this factory ls using the whole production 
of soft PVC recycled by Xlng Guan factory. 

The reeulta obtained were more than encouraging. 
Indeed the produced bicycle hllndgrlps presented a 
bright surface finish with uniform colour and were 
free from cavities. 

They co.aid be compared to handgrlps marntactured wlth 
brand new PVC. 

Besides, • he percentage or plasticizer (softener) was 
reduced to 60 "· The cost price was then less 
expensive turning out to Xlng factory advantage. 

One only black point had to be eliminated the 
granulates showed a too high degree ot moisture when 
used in ln,Jectlon ( ~ 0.4 " ot Ha.O). 

The accumulate<! ettects ot hot bagging .rnd very high 
decree of moisture due to the dry season in Shanghai 
gave a too Important percenta-'e of H1 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 
Uquety them in amblant alr for coollng down before 
bagging operation. 
The system solved the problem of moisture. 

Conaequencea of these teats. 

A. The sales price of soft PVC produced by the plasticizer 
doubled in comparison with the old price and 
ls equivalent now to 95 '6 ot the price for brand new PVC. 

B. Denaltlcatlon - lncorporatlon atep la adapted to the 
lay-out of the line. 
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1. Crushing room. 

This independent room ls housing 4 crushers 
provided with rotary cutters and fed each with PVC 
rum. The latter ls cut to separating size or 
15 mm. 
Total capacity : +/- 150 Kg/hour. 
Starr : 4 men. 

2. Denslficatlon units. 

Two units are installed ln the granulation room. 
Both are operation._al but only one ls being used 
nowJ owing to their respective quantity delivered. 
The following 6 additives Le. DBP Tl Os.. carbon 
black, Pbso.. and BaSOi. are incorporated in th!s 
unit. 
Capacity : 200 Kg/hour (1 unit) 
Labour : 1 man. 

3. Plastlflcatlon-granulatlon. 

Module delivered by S.A. RHEO. 
Present capacity : 170 Kg/hour, but the 11uantity 
delivered depends on the fouling of the 1-•olymers. 
Labour : 1 man. 

4. Bagging - Drying - cooling down. 

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



3.6.2. Mkronlser. 

It ls dlfflcult to predict the future lnstallatlon 
or the mtcronlser lnslde a clrcult. 

Several possibllltles can nevertheless 
contemplated : 

be 

1. Crushing - mlcronlzatlo:i 'lf plastlcs such as 
ABS - Nylon - PE - PP - PVC - PS ln vlew of 
their flnal utlllzatlon in powder form. 

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

NOTE. The project ls in stand-by now. 

3. Mlcronlzatlon and rounding oft alumlnlum pieces. 
The step ls completed with a screening. 
The different cuts are commercialized and sent 
to dlfferen t fields like metallurgy. 

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

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

4. Micronisatlon of loads Olmestone, glass, 
etc ... ). 
This posslblll ty was also considered. 
It does not actually necessitate technical 
modifications but a subsequent education. 



IV. SPECIAL PINDINGS. 

According to the orlgln of collecting PVC, It appeared 
that the latter waa fouled differently. Indeed, some lots contain 
a large quantity or sand because they are coming from 
agricultural lands near the coast. 

The sand has bad effects on the following ftelda : 

- Quantity delivered ls reduced because ftltera are 
fouled and Increase head loss 

- Life time of the machine la reduced (depreciation la 
Increased) 

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

If a washing - filtration la not carried out rapidly, It 
la necessary and useful to draw the attention to the tollowlng 
consequence : 

- The stock of spare parts at the SRRUC ls not enough now 
and within short term they wlll face problems of 
dellvery dates. 

I only can advise deeply what la following : 

1. Installation of a crusher-washer In replacement of 
the 4 exlatlng crushers and completing the line. 

2. Buying addltlonal spare parts. 

I am personally sure that RHEO S.A. la able to cope 
with these requests rapidly. 



2. Study of the lntegratlon of a crusher-washer. 
The lntegratlon of a washer ->r crusher-washer would 
be necessary and would have the following 
big advantages : 

A. lncreulng the quallty of the material and 
therefore Its market price. 

B. Increasing the llfetlae of crusher. 
denalftcatlon unlt and plutlclzer. 

Now. the quality of the raw material la quite 
unacceptable for the aachlnea. 
The quality of the ftnlshed product la aaaured 
only by a PRH ftlter. 
Llfetlae of the machines la reduced by three 
tl•ea. 
Practically speaking. the coat price la Increased 
obviously. 
RHEO S.A. haa a good experience and the control of 
the cruaher-wuher module and could make a 
detailed offer In due time. 

Lone tem. 

According to a Joint-venture properly eatabliahed 
between both companies. they would produce, 
co-erclallze and lntecrate recyclln& modules. 
Proa 100 to 300 modules coula be manufactured, 
Installed and be operational accordln& to the 
fcllowlnc procram : 

- Market analysis 
- Dealcn of the module 

llanuf acturlng 
Installation 
Putting Into service 

SRRUC 
RHEO S.A. 

Joint-venture to be 
detel'llllned between 
both companies. 

Thia procram 1hould be 1tudled and worked out In 
association before the meetln&, open to the 
different countrlea of ASIA, take• place during 
the nrat quarter of 1989. 



V. PUTUU INDUSTIJAL DBVBLOPllENT BETWBEN SRRUC AND RHB<> S.A. 

In the present organization the work-load ot the 
plasticizer Is the tollowlng 

- 96 " ot the tlae In sort PVC 

- 6 " ot the tlme In LPDE. 

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

Short tena Un-process) 

1. To extend the collecting ot PVC (fibn type) In 
order to feed the PPN (8 day• a week In 3 shifts). 

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

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

lllddle tena. 

I. By suppo.lng the conunerclal 1ucce11ful reaulta of 
this product l.e. soft PVC peUeta and this ls very 
llkely due to positive experience ln aanufacturlng 
bicycle handcrlps, a second plaatlclzer could be 
Installed parallel to the nrat one. 



VII. CONCLUSIONS. 

Collaon conclualona. 

a) The problem of denalncaUon la solved l.e. 
two denalncaUon unlta are already lnatalled; 
total capacity : 400 Kg/hour and preaent capacity of 
plaatlncatlon : 200 Kg/hour. 

b) We t!eeply recommend what la following : 

1. To la1creue the quantity of spare parts In Shanghai. 

The following parts are absolutely necessary 

- grooved feed Jacket 
- plutlncatlon cylinder 
- air gap 
- screw noee 
- extruding screw 
- honeycomb or niter holder 
- screwing-die 
- several sets of cutters for granulator. 

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

- to remove foreign bodltts (sand, dust, ... ) 
- to lncreue the quality 
- to lncreue the crushing capacity 
- to reduce materials handling 
- to reduce moisture 

3. To Install a second plaatlc1aer parallel to the first. 
It would be fed wlth th l aecontl denslncatl<>n unit. 
Thia machine could be oper•ted with a motor made ln China. 

4. Owing to the cheerful expectaLlona of lnstallatlng of 
additional modules, lt ls high time that we write down 
together the preliminaries of a Joint-venture a1reemant. 



vu. TllANICS. 

Before ftnlahlna the present report I should like to thank 
very sincerely all the persona who played a great !'S:'t In 
brlnglna my expert alaalon to a successful concl!!!!!c:&. 

ZHU KEXI 
ZllAN'& DEXING 
XIE SHI lllNG 
1'U ZHONG QING 
LIU-BAO-PING 
LIN XIN ZllONG 
ZllANG GUO CHANG 

Throupout my mlaalon they prove their te• spirit u well 
u their emclency. cooperation. devotlcm and kindness. 

So, I am hereby making a point to thank them very much. 
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For me::iory 

Shanghai Resource Recovery and utilization Company, founded 

i n l 9 5 7 , i s a g r o u p o f r e c y c l i n g co m p an 1 e s wi t h t h e q u a 1 i -

fication of a legal body specially engaged in exploiting 

secondary resource, and is the largest of its kind in 

Ch i n a • I t has more th en 2 0 • 0 0 0 s t a f f and wo r k er s wi t h an 

annual was t e rec o v '? r y am o u n t o v e r l • 6 M i 11 i o n to n s • SR RU C 

deals in numerous categories of waste material processing 

and trade, such as scrap steel and iron, non-ferrous 

metals, p:::ecious metals, plastics, chemical fibers, ill

q u al i f 1 e d c 1 o th , cot ton an <l gunny , was t e paper , us e d g l ass 

bottles, human hair, poultry f~athers, domestic animal 

bones, old hard'#are, machinery, electrical appliances, etc 

T h e b u s i '1 e s 3 s c c p e o f S R RU C c o v e r s t 1.10 p r i n c !: p a 1 ;i a r t s 

tr-ad~ng and production. T !-! e f o r- i:1 e r c o II' p r i s e s d wn e :; t i c an d 

incor:po::-atcd in t f· .. 1 .:1 l c r , · ... ·i ·. h ''· :• r 'J v ! ti : '' ~; 

1 n r.1 'j s t r y a :1 ~ ryt ,1 r k e t w ! t : ~ .. t ( ! . ~ -~ ' ; 1 ' • • r , ? ,...,. . r1 , I ~ '.I r i fl l . ! [I '! I I ~ t. ! 11 ~-

pr')ducts. 



SRRUC has devoted its sustained eifurt to the utilization 

o' all recoverable waste generatt:><l in society, and no less 

effort to the development of intern.1tional economic and 

technical exchange in this fie!.d •it~ an expectation of 

achieving conservation of ce~ource and protection of envi

ron~ent for the benefit of ma1ki~d. 

It adopts various flexible business activities, such as 

direct purchasing of usable rejects and purchasing through 

agents, direct selling of recla_r:ied products .. id selling 

through agents, processing waste for cl~en~s, assigning 

processing to other relatec firms, Sl.'apping available 

:n a t e r i a l t o m e e : d i f f e r e n t n t:' e J '> , s e t t i n g 11 p j • , i 1~ t e n t o:: r -

p r i s e s , p r o ::i o t 1 r. ·' com p en s :1 t i. •) n t r a J c , ·~ ~ ,-

The company holds dozens of processi~g enterprises capable 

of recycling different items of ~aste material. ~ith 

innovation of mechanical devices, revamping of outdate 

facilities, and in~rod~ction of advanced technology and 

equip::ient, :nost of the::i have upgraded their processlng 

capacity, ~nd can provide industry with qualified rJw 

m at e r i a l , and s u p p l y i n g m a r k e t w i t h d ..: ·; i r ah 1 e end - p r o d u c t s , 

wh 1 ch have, lnrgely, u n d •: r ~ .J : ~ o.: , l ·1 r in~tancc, 

! ·1 ;: .1 :11! : ,, :- .. ~ i n ~ 

11 i·.;!1 tl!~:1t!!. · ·:r:·. 
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Shanghai is a densely populat~d industrial city which gene

rates large quantities of t.aste mat~r~aJ in the course of 

production and daily life, among i.;hich the post-consumer 

waste accounts for· 8 7. and industrial waste 92 % of the 

total. 

The constit,.ition of the collected waste can be 

sum med up as follows scrap iron and 

useaole formed steel 18 %, non-ferrous 

1 %, paper 7 %, rags 1. 2 %, izunny 1 

rub her 0.1 %, cull et and ;lass bottles 

%, and other lteas make up 12.3 ... ... . 

steel takes 

and precious 

%, plastics 

8 i.. waste 

briefly 

42 %, 

metals 

o.3 %, 

acids 8 

All rec!.air.iable ~aste materLd ,;,1.I r<.!jected articles should 

be re::ieat~<lty •.1tilized in urJ,·r t'' provide markt!tS with 

~ost subsidiary enter~rises o( SaRUC hav~ a technical 

contingent s:..llled in sorting, classifying, reassembling 

and r 0 forming all rejected ::aterial a~~ articles that still 

retain l"ertain use value, such as used containers, ::echa-

nical parts and tools, and durable commodities. With their 

special skill all these rejects regain their seviceable 

vigour. 



- ll -

At present, r~jccted material .u .. 1 .!r< iclcs consist chietly 

of the following items .•. 1.l iron ::;,:rap, non-

ferrous l!ldClti11c 

barr~·:.->, g ~: !? !l y ..: I "L !, .1 :Id i l I -

Atlc1· ::;orll11!; 

and simple processing, ,- c .: l a i m t.: J u: .1 t t r i a l aud 

ai:t icles can increase an <?•~t!ua I pr•if it of about ~O mil I ion 

yu.1n. 

Reclaimed product 

The wastes which can not be r•!•1sed directly are to the 

processed into various reclaimed products, including raw 

materials, intermediate product cJ ll d finished product 

through certain technological treatment. 

At present, reclai:ned p::oc!ucts can be categorized into si:< 

varieties '.o'ith more than l3U ki:1Js: 

Reclaimed Iron and Steel ScreJi> sheet iron, iron bri-

quettes, conversion p.!.g, casting pig, cast-iron :'.ondults 

an~ rots , :; e w·~ r •nan !1 o le co v I.! r:; .1 n J o t Ii c r c as t i ti;;:; • 
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Precious Metals and Chemical Products g o 1 d , s i 1 v er , p 1 a-

tinum, nickelous nitrate, cobaltous chloride, copper oxide 

and other salts. 

Reclaimed Non-ferrous Metals : miscellaneous brass, alloyed 

casting aluminium, 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, ~ultamic ai:iJ lyi;ine, prolinc, 

etc ••• 

Other reclaimed products include stainless steel wire, 

chromel filaments, electric wire for civil use, thermoset

ting cloth powder, needle felt non-wavens, weaving machine 

parts and ac c es so r i e s , 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 giving 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 its reclaimed material and articles, the company 

attaches great importance to applied science research, 

especially on product design. 

In order to guarantee proµer production technology and 

advanced quality standard, stri.,:t opc?ratiooal regulations 

are stipulated, various tc~tiH; .l•!V!l.'...:S are well equipped, 

and pt'ogrammed quality cu1otrv~ .met Si1p~cvision are put into 

ful! play. 

Scientific business :11anager.ient is heading by big 

strides. ~ow there are some JU sl!ts of electronic coro;iu

ters put into service for calculatin~ thl! merchanciize flow, 

financ~al performance, personnl!l administration and payroll 

accounting, etc ••• 



2. DESCRIPTION OF THE EXPERT MISSION 

The purpose of the mission was 

c,..MO 
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To establish a complete piJ.,, .111it ior the recycling of 

plastics waste in order t<' upgrado.! the properties and 

increase the yields of pl~stics r~cycled material. 

The Expert will be expected to 

1- Identify any pending matters regarding the design and 

installmettr- of equipment built in China to complement 

the equipment imported : 

2. Ensure that the equipment which is beinR built in China 

will be of the right material and will satisfy the 

requirements of the equipment supfliers in Belgium ; 

3. Ensure that the equipment built locally is adaptable to 

the equipment imported ; 

4. Ensure that the necessary infrastructure required for he 

installment of the whole plant is available ; 

5. 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 migh: be taken. 
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' 
). RECYCLING OF PLASTICS BY tHE XlNCGUAN PLASTICS FACTORY 

(Subsidiary of the SRRUC) 

3.A. ACTUAL SITUATION 

----------------
Deputy manager : Mr LIU BAO-PING 

- Employed personnel : 257 persons. 

- 4 specialized recycling workshops and one administ1a-

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 

~st quality white PA granules 7.000 y/TON 

PMMA Plates 10.000 y/TON 

The PMMA recycling has been stop~eJ and is now moving 

because of environmental protection matters. 

Price of the electric energy 

Average consumption at the fresent time 

* l y • O , 2 7 U S d o 11 a r • 1 O !~ c I. ~'. 1 •• ; 1 F r • 

O, 11 y/kWh. 

4 kWh I 

recyled Kg. 
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The factory supp~ying in aaterial to be recycled seems 

to- happen as follows : 

:. 
PVC SOFT PVC only. 

- Collection ttrough the SRRUC network 

Agricultural bags waste 

- Industria~ waste • 

PE (PEHD + PELD) 
- Collection through the ~!\.• -,. net work 

- Agricultural FILM waste 

- Industrial waste. 

PA Textile industry waste 

PMMA - Collection through the SRRUC network 

- Industrial waste. 

The SRRUC collection net work is composed of + 2 70 

settled selective collectfn~ stations spread all over 

t h e Sh an g h a i t o ~ ( PU i{ L' II :, 3 l :~ <; ST .\ T I 0 NS ) • 

the populai.ion brings th..: \.;1:;~c.: ther~to and gets mo11cy 

in return for. 

These :otatlons are supplyin~ 12 RECYCLIN<.; SHOPS, kind 

of sorting wholesa1ers, '-~•er~ thl! w~ste are sorted out 

and prepared for tran:;port tu the recycling factvries: 

- sortin~ 

- w~shing 

- -~ t'Yi ng 

- compacting 
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' 
These l2 B.ECYCLIMC SHOPS are supplied as vell by the 

plasc ics transf oraat ion industries, \Illich bring their 

industrial waste there. 

This plastics vaste collection systea 

and unique in ,the world. The Shanghai 

is reaarltable 

town as well 

seeas to be the leader and pilot with this syste• for 

vbole China. 

For me it is iaposslbl~ ,,f ..:ourse to estimate the 

precise cost in energy and manpower involved in this 

collection work. Anyway, the l!:OSt laportant 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 

~EAD~ll in the recycli!!g of plasf' ics coaing from the 

u~hffn r~bbish. After 17 years experience in the 

matter of plastics waste in Europe, and after having 

visited recycling factories in JAPAN and in the USA, 

for the first tiae I can meet a population \Ibo : 

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 rav 

material contained in the plas:lcs waste. 

3. Has got a real and d~ep skilled knowledge about the 

rheology and :her:ao-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 XINCCUAN 

PLASTICS FACTORY gathers all the chances of success, 

and aore than the other developing countries {and even 

·~~e than aost of tbe developed countri~~ i:~--~. 

vi, re plastics. waste collection seeas to have regres

sed these last years decrease of the natural and 

recycled rav materials prices). 

The custoaers of the XINGGUANPLASTICS FACTORY 

During ay aission, I have had the opportunity to 

visit l custoaerfactories of the XINCGUAS FACTORY. 

1) The XINGLIANPLASTICS FACTORY {subsidiary of the 

SRRUC). 

Specialized in the pr~duction of 

- buttons 

- games tokens 

bel t-buc ltl es 

- I! tc ••• 

This company employs 400 persons. 

~anaging-Director : Mr JIASC FU QUINC. 

The production concerned is mainly performed by 

injection : PA, PS, PE, PP, ABS and by machining in 

the mass (from PMMA plates). 
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This factory is presently using 100 T/year of 

recycled plastics, coming fro• the XICGUAN FACTORY, 

but is able to use aore of, without probleas any. 

2) The SHANGHAI BIKE SPARE PARTS MANUFACTURER 

This coapany produces bicycle parts {production in 

the neighbourhood of Shanghai 60 aillions bikes 

per year). 

The recycled plastics are mainly used for 

- SOFT PVC bike handles 

- PE rear reflector support. 

This coapany uses all the PVC SOFT recycled by the 

XINCCUAN FACTORY and is able to double the supplied 

quantities w1 thout problems any. 

These tvo customers are satisfied by the recycled 

plastics quality supplied to them, and only wish to 

consui:ie more of. 
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3.8. IMPLANTATION OF THE PlLOT U~IT WITH RllEO S.A. COHPAN'! 

-----------------------------------------------------

The present recycling happens according to the fol

low!~g technological steps : 

A) SOFT PVC 

Densification and compouncing (additive 

coloring agents anti S•lft·.!nt!r) on } calenderig 

units cf 400 m:i c1:;;::>,·i.,!t. 

lsc filtration : ~ ~~Lrudcrs ~f 60 m diameter (4 

- 2nd f!.ltration an..! co!J ~ran:!lation on one die. 

6 ex .. ruc!ers of 60 1:1m <!ii!n:~tf.!r l6 x 4.5 kW) 

160°C. 

Filters of 38 MESH/INCtt2. 

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. 

Sa:ne process aE the SOFT PVC calender!ng unit + 

extruder+ cold granulation on one die. 

After densifrcation on calendering unit, the appa

rent d~nsity of Che pruduc~ !s around 0.)2. 
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C) P • ..\. 

l. The t<!'.!ttile t~h<.?::-:> ar.: l:ladcJ in a batch and 

melted discontinuously (3U0°C). 

T h e b a t c h b a s i s i n c l u J <! s a v a ! v e , wh 1 c h s u p p 1 i e s 

the gear poop by gravic:y. This pomp is sup-

plj·ing the melted ?.A. to a die (25 kg/H) i.·hich 

dives in a wate!' tank (colt! granulation on one 

die only). 

2. In some cases, the non-fibrous P.A. waste are 

extruded directly on a 2 levels extruder (25 

kg/hour), with filtration and cold granulation. 

The pre~ent ;>rocess, which has been interrupted 

no w, is as f o 11 o ws : 

l. Crackint; 

2. Distillation 

3. Repolymerization. 

Th e who 1 e o f t :1 e r e c y c 1 1 n g pro c es s e s i n v o 1 v es an 

i op o r t an t man po 'lie r around 10 TON/Year ;c person, 

The ;ircfitability of the factory is a!>solut!f to 

improve : 

cled plas-:ics 

2. By increasing the yie!d per person employed. 
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PROPOSED SOLUTIO~S FOR THE IMPLASTATIO~ OF THE RH~O CSIT 

By common consent with Mr LIU BAO-PING, the i111plantation 

solution will be as follows 

For the SOFT PVC and for the PE 

-------------------------------
1) The densification operation on the ~alendering units (3 

PVC and 2 PE) remains unchanged, their yield will be 

increase however thanks to a temperature reduction 

(120°C) and to a reduction of the sequence concerned 

(short duration). 

2 ) The prod l! c t s wi 11 be 1 e d on a high s p e e d in t er n a 1 mixer 

(500 rpm) - (50 kg/5 mi~). This mixer already exists at 

the XISGG~A~ FACTORY's. T !1 i s o p e r ..i t i .) n e '.l d !> l e s J s i z e 

reduction of the densified pieces and brings them 

further to an ideal design of + 7 mm. 

This :nixer enables also the apportioning of aaditives, 

which will be homogenized on the short screw type 

extruder. 

3) Extrusion on the Plastificai:ol:" PATFOORT Short Screw 

( P P S S ) ,. P !t R 12 0 • This machine will be installed next 

to the calendering units. 

I ~ c l 1; d i ;~ ;; t I\ ·-· f () 1 t ') ·• : 

- l' : ; ! s ~ i :· i c: ._! :_ · > r 

'.,,,' i t ': 1 f. ~ I j ! l '- i '1 1J : ) I : I ; ~ t r • 1. ... 
C c > 'J l : i 1 : ~ L . ! ; 1 ;.; ~ 1., . • : ~ . ! < ~ : , .. · :·. '. n:1 ! t 

P,.1nd t;<>:d .~~r.tn•1f;.!r' 
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This whole line can rep:ace the existing e:ctrt!Jers. It 

will be able indeed to work at a yield of 1)0 to 200 

kg I hour wi t h t he l."a s t e t y? e t :- e a t e d • 

For the P.A. 

The tr i a 1 •-hi ch wi 11 t e per for :n t.? d in Be 1 g i u 1:1 - RH E 0 Fa c to r y 

will deter:nine the precise sequence to use, as the fibrt!S 

pre-drying problem has to be studied. 

F o r t h e P • X • ~i • :\ • 

----------------
!he micronisa~cr s~p~li~~ · · , :~ p i! n y w i l l b t! u s •.! .i 

as ?rc-trc.~t::i~nt ~o the 1:·!.-\· .. "'. J t_' I)• 

~ h i s :'l i (~ r . ) n : ; :! ~ o r r.: Jn .1 l ·;-> ·> t..: • ; 3 ·-· .• 

n i z t! '. d ... ' 1 > L !1 •-· ::- er I t • ... , ... ',.; .: ' •_! • ! .. r, r 

r •c c y c l i n g •) f H :\ R ::) P •; C , .. ;. . , .\ . :~ . . .; . 
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THE LAYOUT PROBLE~ 

I checked t!1ere the bL?il: i 1 • .t ... ri!e LAYOUT project, the 

building dimensions, aa . .: t'!·-' »:·~._,:;.; !:<> tilt.! building for the 

eCiuip:nent:s. 

The definitive LAYOUT plan, takin~ these data lnto account, 

wi 11 be con f i n:i e d beg inn in g l 9 8 8 by the R !! E 0 company : 

- Spa1.:e required 

- Water supply ; 

- Electric power supply 

- Se we rage 

- Compressed air. 

I can confirm there are no obstacle to the realization of 

the installation in the building concerned. 

I c an co n f i rm fur the r the r e is c om p a t i b i 1 i t y bet ween th e 

Chinese equipments I have seen at the XINGGUAN PLASTICS 

FACTORY's and the equipments of the RHEO S.A. Company, I 

have seen in Belgium. 

I think the PPSS (PATFOORT PLASTIFICATOR) is particularly 

well adapted to the recycling performed in China. This 

machine is simple, strongly built and easy to implant in 

such. an industrial er.vironr.:ent. 

The Mechanical aric E:ec:.ric;it ~ork:>hops I v!:;itcd !n the 

S R R 'J C a r ':! ab l e t 0 ? e r f o r m t !i •2 i n J 1: '.~ t :: f ,1 l m a ~ n t c n a n c e o f t h c 
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On the other hand, I can confirm the excellent technical 

contacts existing betveen the SRRCC technicians and the 

RHEO technicians, the information betveen 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 ~r ZH~Y 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 % (agricultural films) 

pp 10 % 

PS 7 % 

PMMA 6 % 

ABS '• ., ,. 

p •A. 3 % 

OTHERS 4 % 

3.C.l) 

It seems that the FILMS AND FOILS type plastics waste will 

be the main sources in the future. 

The dens i f i c at ~on need w: t I: : !1 t ;1 , . rt~ c y c 1 in g l 1 n e w 111 

o e c o m e s o ::i o r e a n d m ri r ~ ,\ t t h e ;> r c s e 11 t t 1 :u e , 

~-lie dens i !: >: at ion c .it··:.·: ,, ' ··; arc j11st dra!niag 

iiost of t i~e ·~1~. r·:~,. 
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The next logical investment step '-'Ould be to update the 

densification part o~ the factory (for the SOFT PVC and the 

PE). 

Specialized machines exist regarding this densification 

step, which are more adapted and more economical 

calendering machines. The engineers of the 

than 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 can 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 densif i

cation line, replacing the calendering machines. 

The factory \IOuld then be able to work continuously, 

without energy .aste, and 

yield of at least 200 kg/H, 

with r;:duced manpower, at a 

:: -· '.i 
l I 'f 

- • la' and 3 shifts. 

Anyway, my arl v ice is for L ;1 l! f ,; 1: t •) t y t •> work 2 4 !I 

as 1:: is uniogical in the -::;:lri.:sion indu:;;tr:: to 

cool and co re=hl!at) the m.lchin••:s t!Vo..:ry d.ay. 

3.C.2) 

on 24 II, 

stop (to 

Regarding the P.A. (waste from the textile industry), it 

would ~G !nteresting 

ted to _his prodtoct. 

for the factory to have a cl~yP~ 2A2~-

In the P.A. fibres waste have to be recycled on the PPSS, 

i t wi 11 be n e c es s a r y ! n ~ e e d t o ha v e · an e f f i c i en t d r y 1 n g 

p r i o r to r e- ex t r us i on • 

this view. 

Trials in Belgium would confirm 



v4l.3 
-22-

4) FUTURE ~NDUSTRIAb DEVELOPMENT BETWEEN SRRUC AND RHEO S.A. 

Messrs ZHU KEXI - Deputy Manager 

ZHA!'OG YA:.; QUING - :J...·put y :-Li::;:;;..::: 

have spoken several times about the transfer of licence for 

the manufacturing in China of tht? !'PSS (PRH 120) machine. 

The problem has of course to be discussed between the mana

gement of the SRRUC and the RHED S.A. 

After having visited the STATE OPERATED SHANGHAI PEOPLE'S 

INSTRUnENT FACTORY (Subsidiary of the SRRUC) : 

Employed personnel 

Vice Director 

This company produces 

200 persons. 

Mr YIN SHUN BAO. 

A) Voltage meter instrument 

B) Packaging vacuum machine (for export). 

I thihk this company is a!>le to perform the electrical 

assembly and the instrumentation of the PPSS. 

The company disposes of ::ie required laboratory and tech

nical staff for this activity. 

It can perform mar.hining as well, and assembly of mechanical 

parts. 
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I believe however that the EXTt~t!!lER PPSS (PRH 120) is too 

big ~nd too heavy 'to be mechanically asse:abled in this 

factory • 

.. 
But i~ is in fact too soon to think about it at the present 

time. We have first to get results fro• the PILOT PLAN run

ning, and during 1989, a negociation vill then be possible 

bet ween the SRRUC .and the RHEO s. A., as to equip the other 

factories in China. 

5. THANKS 

I personally vish to thank the SRRUC team, for the kindness 

and the efficiency vith whLch they allowed me to perform my 

mission of expert in SHANGHAI. 

Messrs ZHANG YAN QUING 

ZHU KEXI 

ZHANG DEXING 

XIE SHI MING 

LIU BAO PING 

YCAN YONGLlS 

ZHANG GUOCHANG 

CAI JUN FU 

Mr JIANG FU QUI~G from the XlNLIAS PLASTIC PRODUCT FACTORY 

Hr WA.NG ZHEN frt;>m the SHA:-lGHAl R!VERSIDE POTCH FACTORY 

Hr YIN SHU~ BAO from the PEOP~E'S InSTRUMENTAL FACTORY 

and es pee i ally Mr GUO YIJ ~;G K. l ~G from the FOREIGN ECONOMIC 

AND TRADE DTV~SION OT T 1 1!~ :-;::-1,:;-.::u: ";f'"Pl.YTNG AND MARKETING 

COOPERATl.'E. 



6. REMARKS "REGARDING•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, tidlich 

will be sent after the Christmas holidays of the University. 

Herstal, December 17, 1987. 
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PLIS'l'ICS V&SD DCICLIS 'UI WLOC:r 

Oraaatzed 11D11er the Jolat a118plcea of 
the Unltecl Batioaa IDduatrial Dneloi-ent Oraaalzation and 

the llilrl.•try of Forei&D lcODOllic lelatlOD8 and Trade 
(People'• Republic of China) 

ilDK lllll>ID 

. 
1. lar'•rmrd 

Since 1971 lntenalYe re.earch baa been carried out In Bel&lua on polyaer 
alloy•, vhlcb are e•.entlally Yery finely deYeloped eaublou obtained by 
inteuiYe and thoroqh aixlaa of pol,..ra in the aolten atate and atablllzed 
by cooliq to obtain a hip quality atx of a Yery Ylacoua polyaerlc liquid. 
To achleYe thla It la neceaaary to baYe a •ery abort reaidence tiae. 

When the energy criaia atarted, concentrated atudy on the uae and 
fabri< atlon of th••• polyaeric alloya from atxed plaatica vaate vaa hi&hly 
e11pbaa.zed. In 1977 Fabrique lationale Beratal S.A., Heratal, Bel&iua, 
obtaineu a licence for tbe proceaa and developed a coaplete plaatlca recyclln& 
line vith the aain piece of equipaent belna a ahort-acrev plaatlfier. 

In llay 1913 a Chineae deleaatlon from the aunicipality of Shan&hal 
vlaited Bel&iua, the Federal Republic of Germany and the United Kln&doa to 
atudy Yarioua plaatica recycllna ayatema includin& the aunlclpal vaate 
recoyery plant at Lteae, dealped to be the llC Pilot Unit to be copied In 
other llC countrlea, and a factory for lnduatrlal vaate recovery where all 
typea of plaatlca vaat~ vere recycled ualn1 the above ayatea. 
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In ca11plian.ce vith a request fra11 the Go•ermaent of the People'• Republic 
of China, tvo Belgian experts, Prof. G. Patfoort and fir. A. Buekena vere 
fielded to China in August 1985 under project US/CPl/13/245 'lecycl!ng of 
Solid Plaatica Vaate • (financed through a Special Purpose Contribution of 
Belgi1111l and the preparatory ilha•e of the preaent project US/CPl/86/130). Their 
alaaion vaa to auney the plaatica vaate situation in Clina and the technology 
aaed ancl to dlacaaa vith the Clineae co1Dlterpart institution, the Shan&hal 
leaource leco•ery and Utilization company (hereinafter referred to ti:• the 
~llUC), the posaibility of establlahing a pllot-pbnt for the recycling and 
utilization of plastic• vaate. The SllUC recoTera al%teen categorie• of waste 
aateriala, iacludlq aore than a thousand nbaradea. Thia lacludea ferrous 
aetala, aon-ferroaa metal•, rubber, paper, rqa, cotton, chemical fibre and 
an1-l bonea, h1lllml hair, broken glaaa, alas• bottles, old aachlne parts and 
acceaaorlea, chealcal realdaea, vaate oil, and of courae plastics. The total 
8a01Dlt of vaate aaterlal collected in 1983 vaa 1,660,000 tona of which 
indaatrlal vaatea acco1Dlted for 15S and post cOIUIUller waste for 15S vith 
plaatic• vaate being 12,000 tone and rubber vaate 8,600 tona. 

Following thi• aiaaion the SRIUC expreaaed a strong intereat in 
eatabllahiq such a pilot plant and in aaing thla plant a• a dellOlllltration 
1Dlit not only for the People'• Republic of China but also for other Far last 
C01Dltriea. According to the SllUC there ia a potential need in China for the 
erection of about 200 aiailar plant•. 

Baaed on the rec01111endatlona which eaerged frOll the preparatory phaae, a 
project US/CPl/16/130 "Recycling of Plaatlca Vaate" (financed through a 
Special Purpoae Contribution fr011 the Governaent of Belgl1111l to the UllIDF) vaa 
ct .. iaaed to ••tabllah a complete Pilot Unit for the recycllna of plaatlca 
vaate adapted to the teclmologlcal and econ011lc conditions and noeda of the 
People'• Republic of China. A pilot plant vas built at the Xlng Guana 
Plaatlca lecycllna Factory to upgrade the properties of the plastics vaate 
and increase the yield of the plastic• recycled aaterlala. Thia recyclina 
factory la a suburban dl•lalon of the SRRUC, covering an area of 10,000 aq m 
and aalnly recycllna vaate PVC, PPllA an.d lylon vlth a total annual output of 
2,000 tona of which approziaately 800 tona are recycled PVC. 

For the eatabliahment of the pilot plant a subcontract vaa awarded to 
1810 S.A., a subaldy of Fabrique Rational Rerstal produclna short-screw 
plastlflera, the aost important itea of equipaent in the recycling line, and 
under worldwide patent. Thia subcontract pro•ided for the aupply of the 
technical Jmov-hov, dravin&• and specifications aa well aa a plaatifier and a 
aicrontzer required for the pilot unit. The rest of \.he recycling line 
including craahina, compacting, washing equipaent etc. haa been provided by 
the Chinese, aa this equipaent la already available locally and the complete 
line vaa assembled by ezperta fro• the Subcontractor. 

Experiments ahoved that the extruder i• hi&hly efficient in treating pure 
PB or PVC material of different specifications and la apeclally adapted for 
recycling PVC. lxperimenu on granulating mixed plaatica containing 90~ PVC 
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and lOS PB were conducted. The resulting ab:ed granulee de.onstrated that 
production of better quality granules ls possible only vith ainor adjustaents 
of technology para11eters. The reclaiaed plaatlca granules produced by the 
extruder are auch better in quality than those produced by ordinary extruder• 
due to lta specific design, which ensure sufficient hoaogenity, short 
realdence tiae, and no ob•ioua property degradation of the plastics In the 
granulation process 

The patent and bov-hov, hoveTer, remain the property Of the 
subcontractor. Thia aeana that, If the People' a Republic of China produces 
this ayatem for aale within China and In the Far Baat, an agreeaent baa to be 
reached on the future mov-hov payments to the subcontractor. 

2. 01PJeetlTn of the Vorblaop 

'l'he project US/CPl/16/130 -"Recycling of Plaatlca Vaate• baa both social 
and econoaic lapacta, and the result• and outputs of the progr ... e In the area 
of existing and nev abllltlea in the technology of recycling plastics waste 
ahould therefore be used for 11a1iaaa profit. Since this technology la alao of 
Interest to other de•eloplng countries which are facing the problea of 
utilizing vaate .. terlala and reducing en•iro .. ental pollution, this vorkahop 
la considered the beat aeana to deaonatrate the applied technologies and the 
equi1111ent in the field of plastics recycling. 

Thia vorbhop vlll thus contribute to upgrading the profeaaional and 
technical mov-hov of the participants in <he field of plastics vaate 
recycling and to creating poaaibilitiea for future co-operation. 

3. Pro1.r-e of the Vorbbop 

The progr ... e of the three-day-vorkahop vill comprlae: 

Lectures on method• of vaate collection and treataent, 
recycling ayatea, and poaaibile applications of the 
aateriala. 

the nev 
recycled 

2nd day: Deaonatratlon of the pilot plant and •laita to plants using the 
recycled •aterial. 

3rd day: Diacuaaiona on poaaibilitiea for future co-operation. 

4. bpectcd OVtcowe of the vorkahop 

The vorkahop la meant to demonstrate to participants from Invited 
developing countries in Aaia the applied technology and equip;nent In the field 
of plaatlca vaate recycling and will alao provide an opportunity for 
profeaaional dialogue among the participants and vith the Organizers. 
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In accordance vi:.h an aareeaent aianed bet1teen China and RREO S.A .• 11e>re 
•uch recycling line• vill be built for China and alao vill be exported by the 
Chine•e, under a jo!tt Yenture vith RREO, to other Asian comitrie•. thus 
l'!ading to further -!o-operation in the future vith the partlcip.u.ta' hoae 
ccuntriea. 

5. Date and Yenue 

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

6. PartlclD'A!§ 

The GoYenuaenta of: Bangladesh, Bar.a, India., Indonesia, llalayaia 11 

Pakbta11 tile Phillpplnea, Sri Lanita and Tballand are inYited to noainate 
three (3) candidates froa vhom one (1) vill be selected to represent the 
reapectiYe comitry at the Workshop. The participants should be enaineera or 
chemist• vith a degree or diplOlla and with practical experience in the 
plaatica indu•try, especially in waste recycling. They are each expected t.> 
present a C01Dltry paper on the situation of the plastics vaste recycling 
industry in their respecthe h011e countries and to discuss and exchange 
experience -in this field. For reproduction purposes tvo copies of the country 
paper auat reach UlllDO by 10 ftarch 19. The GoYenment• should give 
coll81deration to professional quall flcatlona, leYel of experience and other 
releYant data vhen selecting the candidates representing their co1Dltrles. The 
selected participants should attend the complete workshop progranae according 
to the schedule prepared by the host authorities and should comply with the 
Rules and Regulations for the progr ... e. 

z. Lnf!l!1e lequirment• 

Since the progr ... e vill be conducted In lngllah, candidates must have a 
good working knowledge of the Engliah language. Applicant• from non-Inglish 
speaking countries or vhoae academic studies vere not In English vlll have to 
submit - together vith the nomination forms a satisfactory language 
certificate, issued by a reputable Institution (e.g. British Council or 
American Cultural Association) before being conaidered eligible. 

I. lipepcial epd Administratiye Arr•n•cment• for the VorJcahop 

Financial and administrative arrangements for the accepted participants 
vlll be .. de In accordance with UWIDO Rules and Regulationa. 

UlflDQ will provide: 

Round-trip economy claaa (or excursion) air transportation following the 
officially deaignt1ted route between the International airport of 
departure in the home country and Shanghai, China. 
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?he Government of the People•s Republic of Cbina vill provide for; 

A Dally Costing Rate payable In local currency (Yuan) to cover board and 
lodging. The aaount will be determined on the basla 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 partlcJ.pant•s Government or his/her employer vill be required to bear 
the following costs: 

(a) All e%penses in the home country incidental to travel abroad, 
including e%J)enditure for passport, visa, medical examinations, 
vaccinations and other such miscellaneous items as well as internal 
travel to and froa the international airport of departure in the 
participant•s home country; 

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

Reither UIIDQ nor the Govenment of Cbina vill a••Qlle repsonaibllity for 
the following expenditures in connexion vith the particioant's attendance 
at the Workshop: 

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

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

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

9. Jlsa/Pass~ 

Before leaving the home country, participants should complete all 
formalities regarding entry ~ tranalt vlaas which they may require for the 
journey to Shanghai and back. 

Before leaving their home countries, they are urged 
nearest Chinese diplomatic or consular office to obtain visa 
on customs regulations, as well as health and vaccination 
connexion vith their visit to China • 

..... -;•·.---- ·-

to contact the 
and Information 
requirements in 
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10. Tiae of Arrival 

Participants ar~ requested to leave their home countries in time to 
arrive in Shanghai not later than Sunday, 9 April 1989, or as close to that 
date as airline schedules permit. UIHDO vill not be financially responsible 
for earlier srrivals for personal reasons. Participants will be met by the 
Organizers at the airport in Shanghai. 

Flight reservations for the homeward journey should be mad~ before 
departing from the homecountry. Rel ther the Rost Government nor URI DO will 
pay additional costs, auch aa Dally Subslstance, due to failure to make such 
reservations. 

11. Hotel AccOllOdation 

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

12. The Participant's attention la especially drawn to the following: 

(a) Participants are strongly advised not to have membPrs of their family 
accompany them since no accomodatlon for famil, members will be 
available. The Organizers of the Workshop will not be liable for any 
expenses incurred by family membrrs or dependen~s; 

(b) Before departing for Shanghai participants should ensure that their 
passports are valid fi'r 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 go through on his way to 
and from China. 

(c) Reither UNIDO nor the Government of China will render assistance in 
obtaining visas for countries to be visl ted by the particip&nts for 
personal reasons or on behalf of his/her company/organization upon 
completion of the workshop. 

(d) Reither URIDO nor the travel agency will assume financial or other 
responsibility !or any devtatlons from the foreseen air routlni. 

(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 aware of 
the contents of this A!de-Memoire. 
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Inquiries and Correspondence 

All enquiries and correspondence should be addressed to: 

A. Tcheknavorian-Asenbauer, Head 
Chemical Industries Branch 
Department of Industrial Operations 
U1'IDO (Officer-in-Charge of Workshop: Mr M.A. Youssef) 
Vienna International Centre 
P.O. Box 300 
A-1400 Vienna, Austria 

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

directly or thrcugh the office of the Resident Representative, United Rations 
Development Programme (URDP) in the participant's home country. 

I j 
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Hor.day, April 10 

9:30 11:00 

12 :00 13: 30 

13:30 16:00 

UNIDO WORKSHOP ON PLASTICS 

WASTE RECYCLING TECHNOLOGY 

MEET .1. •• G AGENDA 

Opening session 

Opening addresses to the meeting 

By: Chairman, Hr. Cha Jie~ Deputy Director, 

Shanghai Supply and Marketing Coopera

tive 

Mr. M. Youssef, UNlDO 

Deputy Director, China International 

Center for Economic and Technical 

Exchanges, Ministry of Foreign 

Economic Relations and Trade 

Director, Finance and Trade Office 

of Shanghai Municipal People's 

Government 

Director, Shanghai Commission for 

Foreign Economic Relations and Trade 

Lur.ch 

Meeting 

SRRUC Reports 

1. Reso•.:rr.r-:: Recovery and Utiliza

tion in Shanghai 

7.hang Yanqing, Deputy 

Manager, SRRUC 

2. Establishment and Implementa

tion of UNIDO Project for 

Waste Plastics Recycling 

1. 

Zhu Kexi, 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 l 7 :00 

17:00 18:00 

18:00 

Wednesday, April 

9:00 11:00 

12:00 13:30 

13:30 14:30 

15:00 18:00 

19:00 

12 

Thursd~y. April 13 

<.AlC 

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 

Performanc~ 

Meeting 

Discussion 

Lunch 

Closing session 

Closing speeches 

Ch~irman, Mr. Cha Jie. Deputy 

Director, Shanghai Supply and 

Marketing Cooperative 

Mr. M. Youssef, UNIOO 

Tour of the Jade-Buddha Temple 

Banquet 

Participants start to leave Shanqha1 

(Note: Bre~kfast at 7:30 to 9:00. I 
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RESOURCE RECOVERY AND UTILI~ATIO~ IN SHANGHAI 

Zhang Yanqing 

Deputy Manager, SRRU~ 

Resource recovery and utilization is a task of high significance 

for conservation of natural wealth, alleviation of environmental 

conta•ination, and •aintenance of ecological balance, and there

fore contributes greatly not only to the welfare of present gen

eration but to the future prosperity of human kinds as well • . 
- Our govern•ent has.always attached great importance to resource 

recovery and utilization. The late Premier Zhou Enlai wrote 

" •••••• Always bearing in •ind the need to utilize waste material, 

they should purchase all kinds for recycling: expand processing 

to develop •ulti-purpose use of wastes: exercise care and prac

tise econo•y so as to turn the old and worn-out 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 diligence 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 construction." 

Our country has adopted various important measures to pres~ 

forward recycling activities, which involve establishment of 

special functional bodies at all administrative levels, and in

corporation of resource recovery in the prog~amme 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 ~iscellaneous copper 89,200 tons, scrap alu~inium 

55, 000 tons,' waste paper 3, 000, 000 tons, and plastic~ scrap , 
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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 co••odities have exceeded 20 varieties. 

In 1987, with the approval of our superior ad•inistration, we 

joined the Bureau international de la Recuperation as an i~

di vidual member, which enables us to extend business ties with 

•ore recycling fir•s in the world. 

Here we briefly reco••end our waste recla•ation activities as 

follows: 

1. Waste collection 
s~ 

As waste materials are usually small in quantity, widely sca-

ttered, and of low value, they are easy to be neglected and 

thrown away. We, therefore, often make •uch publicity about 

the significance of waste recuperation, and encourage the masses 

to collect and accu•ulate reclai•aole waste while organizing our 

own efforts. to offer timely collecting service, so as to ens~re 

full utilization of the waste materials. 

1.1 Dissemination activities: 

Persistent and wide dissemination of the significance of resour~e 

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

for•ances in coordination with the mass social education such 

as civilized production, patriotic public health campaign, move

ment of increasing pro~uctions 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 participation: 

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 take charge of waste manage

ment, to set up waste depositary and information card recording 
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the a•ount of .accu•ulated wastes. As for the inhabitants' post-

consu•er wastes we ask the• to use receptacles to collect all 

kinds of reclai•able •aterial • . 
1.3. Ti•ely collection: 

As for industrial wastes fro• factories we organize collection 

with variable •easures corresponding to the different scales of 

the factory and different a•ount of waste aaterial yielded, 

which usually involve collection at source by resident profe

ssional workers, periodical collection at ct..~pointed ti•es, and 

itinerant collection. 

As for household postconsuaer wastes, besides collection at ra

•ified purchasing stations throughout the city, we send our iti

nerant working teaas to collect wastes fro• 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 tiae. 

As for do•estic rejects in the villages we assign s•all shops 

to do the purchase on a coa•ission basis. 

At present, 16 categories of waste material (including more 

than a thousand varieties) are recovered by our company. They 

are ferrous aetals, 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 oil and so on. In 1988 we 

collected 1,814,000 tons of waste material, among which indus

trial wastes accounted for 90 per ce'nt and postconsumer wastes 

10 per cent. 

2. Waste processins 

According to the demands of customers and indu~try departments 

with regard to the quality 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. After this stage is co•pleted, so•e aaterial such as 

usable shaped steel, non-ferrous aetals, cullet, glass bottles, 

cotton, he•p, old hardware, instru•ents and aachines etc. can 

be directly provided to custoaers for further utilization, where

as others such as scrap iron and steel, scrap non-ferrous •etals, 

plastics rejects, waste rubber, paper, and rags are subject to 

further technical processing. 

2.2. Repairing and reaanufacturing: 

The purpose of repairing and reaanufacturing is to restore re

cliaable waste aaterials to their original use. For exaaple, 

cartons used by factories and shops, old barrels, old •achines, 

parts, and tools can be used after a series of processin9, such 

as reasseabling, refurbishing etc., whil~ odds and ends of cloth 

can be pieced together and used in children's clothing, •aking 

aprons, insoles and the like. 

2.3. Mechanical processing: 

So•e waste aaterials are bulky, heavy, over-sized, and of enor

aous quantity, whereas others are light in weight, large, and 

dust-blended. Thus •echanical processing is required to remo

ve the dust or reduce size and weight. For instance, scrap 

iron and steel aust undergo shearing, oxyacetylene-cutting .• for

ging and pressing before they can be provided to the steelmill 

as qualified raw aaterial. 

2.4. Cheaical treataent: 

This •ethod is used to extract certain chemical raw material 

and precious aetals from waste solution, residue, and solids 
~~ 

bearing various aetal elements. Waste plastics, rubber, che-

aical fibers and other nigh polymer material are treated with 

high temperature dissolution and thermo-cracking to recover 

aono•ers or to produce granules for related industries. 

2.5. Saelting and forging: 

Non-ferrous metal residue and chips are usually too contaminated 

to be directly used in production unless they undergo metallur

gical treataent 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 ~·r~ctly used for pressing. 
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In 1988 the output value of the processed •aterial and regenerat

ed products topped 128,000,0GO yuan. Chief ite•s of ·reclaimed 

products are: gold, a•ounting to 361 kgs, platinum metals, 112 

kgs, silver, 28 tons, pig iron castings, 58,500 tons, regenera

ted rubber, 2,580 tons, nu•erous che•ical products, 400 tons, 

oil slag binder, 5PO tons, iron .and steel briquettes, 200,000 

tons etc. 

3. Scientific research 

In keeping with the rapid expansion of processing and produc

tion our co•pany has always taken deep concern about scientific 

research with special stress on applied technology. With an 

ai• at accelerating transfor•ation of scier.we and technology 

into production capacity to pro•ote comprehensive utilization 

of reclai•able wastes, we used to combine scientific research 

with recycling practice. Over the past years we have streng

thened cooperative ties with varioµs scientific research ins

titute• and universities. Fnr 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 extract gold, 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-designed hydraulic pressure crane-trucks, electronic folding 

cranes, and various kinds of bridge hoists and l1fts. Sales 
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shops are generally provided with small double-case baling ma

chines and warehouses are equipped with mechanical stacking 

and heaping devices of various specifications. 

3.4. for processing purpose our company has built some up~ight 

double-head shears, various types of air-driven hammers, screw

driving or hydraulic pressure baliug and briquetting machines 

of different capacities, 25-ton programme-controlled rubber 

desulphurising machine, dust-removing, ~orting, and baling pro

duction line for waste pa~~r processing etc. 
!• 

Although we have aade soae progress in •echanical processing, 

we still have a long way to go before we could fully realize 

aechani~ation in waste recycling. 

4. 0ganizational 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. In 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 ind~stry. 

The UNIDO Workshop on Waste Plastics Re?ycling 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 

Introduction\ 

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 plas~ics 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, improv~ment 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 line, which 

com_prises chiefly of tha extrusion machine, granulator, and 

microniser as the main equipment. \ 1he contribution of UNIDO and 

the Belgian government to the project totals USO 429,9.65 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 frum 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 ex1sted 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 enterprise~ speciali

zing in 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--...,."".-ssorting and washing~plastifying in 2-roll - -· t 
;idding in 

plasticizer, stabilizer, colorant 

mills--"=:aextruding >- fil tering__...._granulating__,,,,_ quality ·check

ing up and packaging r 

The above process actually resulted from a,...: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 produ~tion 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 affP,cting 

the workers' health. 

The material repeatedly heated in the course of plast1fy1ng, 

filtering, extrusion, and granulating inevitably resulted in 

property degr~dation, 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 Sldgnated the normal operation. 

For our company, the only way out was to turn to technological 

reform with the introduction of 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 representalive of our 

company, Hr. Guo Yongkang, participated in an expert team 

touring Belgium and other countries to study their waste recy

cling practices. In Belgium the team visited the FN Industry 

Company (the parental company of RHEO S.A.) and the Centre de 

Recherches Plastiques (Lieg~), where they "bbserved a PRH 120 

C type short-s~rew plastifyer invent~d by Professor Georges 

A. Patfoort of VRIJE UNIVERSITEI'I' BRUSSEL. The creative des1g11 

and structural novelty of the macnine invited deep interests 

of the study team. In demonstrative operatton, the machine 

displayed its superiority in productivity, product quality, 

and exclusion of environmentdl contamination. 

With an expectation of remouldinq the existing process of plas

tics scrap recycling in Xinguang Factory our representative 

together with 0ther 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 Aug~st of 1983 Dr. Herbe~~ May, Deputy Head of the Division 

of Industrial Operation, UNIDO, v1sited Shdnghai, and inspected 

the Xinguang Plastics Factory. Two months after, the Ministry 

of Foreign Economic Relations .:tnd Trade in Ct11na officially 

requested the UNlDO to set up a project in this connect1Jn. 

In August of 1985 UNIDO experts, Prof. G. A. P.:ttfoort and Or. A. 

Buekens visited Shanghai to condlH:t a teasihil1ty study in X1n

guang Factory. Along with their pc,::;.1t1ve 1111c·•on reporL, Lhey 
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submitted a proJeCt proposal to UNIOO 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 recyc~ing pilot 

plant and to support the introduced equipment with all nece-

ssary subsidiaries. In April, Mr. M. Youssef, Senior Inter-

regional Adviser, ChPmical Industries Branch of UNIDO, and 

Hrs. Oloski, Representative of Belgian Government in UNlDO 

for project assessment visited Shanghai to inquire of our com

pany how to proceed with the proposerl 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/CPH/Bb/130 lo our government 

and UMI~0 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 UNJDO authorities signed agreement 

with the pC"oject subcontractor Rllt::O s. A. of Bilgium to pro

vide SRRUC with the technology and th~ complete set of equip

ment foC" plastics waste recycling. 

In April, 1987 a decision was reached between Pro~. Patfoort 

and SRRUC with regard to training of Chinese technical per

sonnel in Belgium, delivery of equipment, and mapping out the 

engineering programme foC" complementing the impoC"ted equip

ment with necessary subsidiaries. 

In October, 1987 a 3-peLson technical team headed by Mr. Zhu 

Kexi, Deputy ~1anageC" of SRRUC, went tc Belgium foC" systematic 

training. 

In November, 1987 Mr. Georges M1cht?t.:ls, Conseiller of l<t-:;t·-1r(·h 

and Development Center, and des1yner 1>f PR~I l llJ C type extru

sion line, visited ShalllJhdl d~ llNllH> t:xpert to investlgdte 

p~eparations underway for settlny up the pilot plant in Xln

guang Factory. He expressed Sdtlsfaction with our engLneer-... 
inq pC"ograrnme for complementiriq tile 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 meetings with representa

tives of Shanghai Commission for F'oreion 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 -t 

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 their 

expert mission ai SRRUC to guide and supervise the installa

tion of the delivered machinery, and help start-up the recy

cling line with necessary adjustment for test-running and 

production operation o/ 

In the course of trial production, the machine line has run 

well and yielded a good result in processing PVC films. Of ... 
course, for the sake of further improvement some work has 

to to be done to well compact the films first, but, for the 

p;:-esent, effective de11sificator is not availdble on domestic 

market. 

far-reaching significance of the project; 

Following the rapid development of industry and the growing 

shortage of natural resources, expl0itation and ul1lL~ation 

of recyclable waste material is an important policy for ex

tending the function of potential resources, alleVldlirig 

environmental contamination, and protecting ecologicdl ba

lance as a whole~ 

The projecl US/CPR/86/130 manifests a fruitful cooperation 

among UNIDO, the Belgian government, and nu[- country in th1; 

field of waste recycling, and the successful implementntion 

of the proJect results in such benefit our company now 

acquires as envisaged in our or1<.pn;il plan, which might inv1t1~ 
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interests of other Asian Pacific ~ountries having an intention 

to promote their waste plastics recycling activities. Shanghai 
•. .# 

as an industry city with a population of ~6re 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. 

b. 
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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 imple~entation 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 Junel 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 tech~aology.,, 

2. Technology . 
As plastics waste originates from ~arious sources with diffe-

rent types, the processing methods are quite 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, bl~nding and adding in plasticizer, colorant, lu-

' \ bricant and stabilizer in a double-roller. Extruding the 

- mixture into strip with a cross-secti9n 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 5 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 ~f 10 x 20 mm in a 

crusher: l 

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

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

1. 



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. Holten 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.f 

The new technology has the advantage of higher mechanization. 

simpler process, shorter material dwelling p~riod 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 th~ envir~nmental 

pollution as well as protecting workers' health. 

3. Trial production 

Till now the accumulated run-time of trial produ~tion is 1200 

hours, with the average output of PVC granules 150 kg/h. 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. 

\in Belgium, however, with a speci~l densificator, the density 

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

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 same 

screw diameter. 

2. 
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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/kg~ 

3.4. Less raw material and additive consum~tion. and better 

working environment. 

As for the old PVC processing technology. materials ar~ subject 

to plastification ior 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 s_eriously pollute 

the wor''ing space, harm workers' health, and corrode equipment ~ 

as well as affect the quality of products. 

, . 

r 
Thanks to closed-type plastification and low temperature den-. 
sification, which brings about little degradation of material 

and evapor3tion of plasticizer, therefore the following advan

tages of new technology are brought about: 

A. The availability of additives has been increased, the product 

quality up9raded 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 reali~e 

labor protection. 

Further than that, the integrated extruding line is very ~~11 

equipped with electricdl overload safeties and labor protect

ing devices. It'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. Acknowl~dgement 

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 the Rn~O exper~s. 

Thank you. 
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"THE RHEO RECYCLING MACHINE " 

Prof. G.A. 
U.N.I.D.O. 

!!!N_fL~STIFYTNG !!!IT_ 

PATFOORT , Belgium 
Consultant . 

In 1959 and tor the first time Maxwell and Scalora announced the 

construction of a screwless or plate-extruder. The pumping 

action of the extruder screw was replaced by the application 

of the Weissenberg effect. This pheno•enon can be easily 

understood when we think of a plate rotational viacosimeter. 

Indeed, this device measures not only the viscosimetric behaviour 

of Visco-elastic-liquids, but also their elastic properties 

by paying attention to the effer.t of the normal forces which 

tend to separate the two discs or the viacosimeter when they 



are rotating against one another. I One uf' the two discs is 

bored and th' :discs main ta inecl at constant distance, the 

visco-elastic liquid is f'orcecl through the hole. At this 

time the ctevice is working as ~ pump able to transfer a . 

2. 

visco elastic liquid from the perlphery of the discs to -the cen-

ter hole and to extrude it. 

It appears i'llmediately that such a device has cutstandinc ad

vantages compared with screw-extruders of the classical type. 

First of' all it is evident that there is a notable 

dif'ference of' the axial dimensions betwee1 .... a disc construction 

and a screw cylinder whicb has become longer and longer in 

tbe past years in order to i'llposc the quality of' the 

extrudate. At the sa•e time, the mechanical construction has bee:1 

simplified. A screw extruder is far .from being an ideal 

instrument for mixing and plastifying molten polymers. 

Everybody knows that the flow of 1naterial remains laminar 

and that the screw, instead of' mixing, only transfers 

layers of !llaterial against one another and Crom one place 

to another. IC 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 

ext.-uda te quality; we understand that there is an immccl ia te 

need for finding another way to mi:: and plasti fy polym\!r 

materials. Mixing and plastl.fying are really t•-10 operations 

by which we aim at the same goal. In the first case we are 

stressing the mechanical mixing and dispersing of dif'ferent 

ingredients, in the second case, we think o.f a complete homo

geneity of the extrudate. both mechanical and therinic, Thts 

homogerd. zin8 capacity of a plate cxtrucler seems to he c')ual to 

that of two 20 n extruders in scriP.r.. 

;\ .further problem is the bold up time of tempera tu re sensitive 

materials as P.V.C. The longer the screw, the more presoure 

it gives, the better the mixing, the naore energy i:it needed, 

and the longer the dwell time of" the naa teria l in the c yl lnder. 

As we aee, we a:-e moving in a vic!.:us circle. Yet, we h~vo 

extruded wt thout any difficulty or clegr1:ula ti on, non plr. st! fiod 

P.V.C. at 240" in a IUl£O pl.~stificator. 

However, disc extrutlers have two ma,jor han<licar-s 

1. they are difficult to fec<t becnu~a of the narrow ~a p 

between tho rllscs 
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:?. the pressures proctucerl are commonly lower than in conven

tional extruders. 

Recent research and development made on disc-extruders are to bt! 

considered as attempts to climlnatc these disadvantages • .. 
Numerous patents taken in different countries show nevertheles3 

the growing interest in this field. 

The UEO plastiCica tor a 11 ies the cood pressure building and 

good feectiug capacities of n screw to the exeptional mixing and 

plastifying advantages· or the shearing discs. We resolved this 

diCficulty by adding a shearing zone to a short screw ~iving coofl 

feeding and pressure. 

The Cront of the screw is flat amt similates the rotating shearin.-:; 

disc. The inside wall of' the cylinder is the rotationary disc. 

The normal force eff'ect 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 bas a sufficient stability in order 

not to be overwhelmed by the screw pressure. 

The screw pressure is almost exclusively exerted on granules 

and it is easy to deter•ine the output pressure by the geometry, 

the surface ORdi t ion of the len~th of screw and cy lindcr. 

Plastification is nenrly exclu::iively effected. by shear action and 

takes place uncler pre-pressurf; of the granule-reeding screw 

with three entries to provide an equal distribution of material 

in the shearing gap. The warming up of material regulates the 

output temperature by pre-heating the granules but not by 

plastifying them. The stability of the vortex prevents breakdown 

of' the Slliral mo'V.ament which is working as a ctamper between 

the screw pressure and the die back-pressure. It is clear that 

the nor1118l forces do not act as a pressure-building-up device 

but rather as a brake with a .regulating effect 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. 

Comparinc wt th a usual thrcA-zonc-sr. row,· we 1ria y say that the 

niotering zone has been replacnd by '-.11e shearlng gap. The fef:<linr; or' 

co111pressiou zone are ro placfl(J by· llw ~crew. Till. 15 co••pr·nss~ora 

.. I . . 
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takes place on granules ancl degazing is greatly fnciLtated. 

To-day much~elcperimontalwork points out that the granule zone 

of a screw is of greater importance on the final performance of 

the extructer than was gen£rally artmitte<I. In the RHEO plasti

ficato;:- the granule zone is wuch easier to be aaasterecl. 

A screw is designed for a rather limited range of ma tc rials. 

The RIED plastiCica tor is muc~a more v-ersa ti le and accepts n 11 

diCCerent polymers and various ciiemsnious of granult!s wi thoul 

plant modification. 

One ot' the ou!:standing properties of the UEO plastificator is th·.! 

uniCormity or the viscosity of the extrudate. There are three 

reasons for this. 

1. The heating-ef.f..?ct is rlue to shear or internal friction instc<!d 

or conduction f'rom the Ilea tcrs or friction against the sre:-r. Thi..; 

means that the heat is produced internally and uniformcly over 

the ma~ of material without t. •i111; influenced by the bad lht'!r111ic 

conductivity and the thermic senr.ltivity of the poly111ers anrl 

their laminar flow in the screw. 

2. The material hnving the exact vlsco-elastlc properties i!i movlu1: 

with maximum speed to the centre of the discs. Other mate1 illl~ 

undergo 'Dore centrif"ugal action anci their dwell-time anti uarinin~;-ti 1 • 

time is longer. There is consequently an continious excb;.uge of 

a1~terial of dif.ferent viscosi.ly on the discs. 

J. Thl! friction varies proportionally to viscosity. Therefore 

materials of' higher viscosity \till be h•'ntect more than those 

with a lower viscosity and t.hey •till lieco1De more uniform1y 

ho'llogeneous. One may say th<.. t RHED• plasti fica tor is a device 

with its own auto-viscosity-rngulation. This viscosity can be 

influenced under given circmnst,.nces (material properties, scr~w 

spcec1, etc •• ) by the prehcntl.nr~ in the cylinder. 

The whole heating system ts reduced to one Ilea te1· i'tnd 011n 

temperature feeler that gi vc H v i~cosi ty 111r.a surnmen t of the 

outcoming melt. 'the unit seems. particularly suited for hiC"h 

molecular weight materinl as th~ very low melt index P.E. that 

is brought into focus nowadays. 
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1. Definition o~ Plastics Waste :-

Plastic~ 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 wantc 

collected with the generol. domestic or urban refuse. 

This also applies to industrial rejects and discards which if not 

rlealt with on the site of their production can be readily collec

ted and can thus be treated as plastic waste. 

2. Dasie for Assessing plastics waste. 

Mnin fields of plastics waste are:-

i) Major proportion or plastics waste origlnntes at prc::icnt 
from the packagine section. 

ii) Almost all plastics packaging is discarded within a com
paratively short period of use life, and of this a cubstnn
tial proportion will appeur in the collectable domes1.1c 
and trade refuse. 

iii) A certain amount or plastics other thun puckuglng wlll 
become dustbin waste. 

iv) The amount of plastics waote from application outaidc the 
packaging area and its proportion in relation to the ·tota.J 
plastic waste will increase from year to year. 
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Disposal Frocess: 

Waste once created, has to be removed from man's surroundines 
und has to be eliminated in some way, because otherwise itn 8 cumu-

lation would eventually hinder, if not prevent, all his activities 

even the creation of new waste. Basically, there.are only three 

possibilities for disposine of unwanted matter, pamely : 

i) by depositing it on or under the earth surface, 

ii) by dispersing it as gaseous matter into the atmosphere, 

111) by sinking it lnto Lhc ucua uutl occuuu. 

The Chemical and plastics industry by their formidable pro

gress in. the development of plastics materials, converting tecimo

logy and end-use application, cannot disclaim their share of res

ponsibility in the "Waste" problems, because, once plastic have 

become waste, their presE:nce in the ~:eneral refuse will make it

sel f felt all along the various process steps from the dustbin to 

the final disposal processes, irresptive of whether such w11stc 

is dealt with by dumpine, controlled tippine, pulvurisation, com

positing, compaction or dumping into the sea. However whatever the 

method of disposal, it must be economically feasible on<l techni

cally sound end it should not constitute a nuisance nor it should 

become a source of pollution of water or the atmoaphere. 

j. 
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4. 'l'ypcs of plastics used in Dangl. adesh: 

Mostly used plastics in Bnnel adesh are PVC, . Polyethylene 

(lowdensity and highdensity), Polypropylene (PP), Polystyrene 

(PS), Polyamide, ABS etc. Small quantity of some other thermo-

plastic materials are also used in the country. In the thermo

setting group - Ureaformaldehyde, Malamin anti Bakelites ore 

olso used in Bangladesh. 

5. MuJor fielda ot Applicnt.i on or rlnntl en in Ilnnr:l wl~nli: 

Mojor fields of application of plns tics in Bnngl.arleah nrr.: 

i) Pipes: for .transportation of water, conduit and drainugu . 
etc. 

ii) Cable: Electrical high power cable domestic cable nnd 
telephone cable. 

iii) Containers: for P'lckaging of eddible oil, pe trolium, 
foods, packaging of medicine etc. 

iv) Packaging(film): fo~ packin~ of domestic itema, foodo, 
shopinr, bag etc. 

v) Domestic Item: Bucket, basket, e;.lass, Jugs, platcfl, 
various house hold utensils etc. 

vi) Industrial Components: Bobbin, pickers, shuttle, various 
indus~rial spares etc. 

vii) Monofilarnent: Rope, fishing nets, textile etc • 

•• 
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6. Recycling or plastics at the mnuufacturers levels in Dunglmlcoh: 

Generally thermoplastics are reproces~ublc muterialn. At the 

manufacturers stage, all runners, waste prod•lcts, scraps etc nre 

reprocessed by crushing those with a c~usher and used for mnnuf n.c

turing of some or other various products. Thermosetting plastics 

are not reprocessable, so the wastages of thermosetting plastics 

are thrown away as garbages. 

7. Recycling of waste plastics in Bangladeshi 

In Bangladesh generally shopping bag, contnincrn of vnd on:; 

types used iL pharmachetical packaging, edcUble oil, petrol.tum 

and waste shoes, waste pipes are collected by a group of low 

earning people. After collecting those they are generally sortinR 

it in various groups according to type of raw material or product 

bnsis and then ~hey clean 1 t and sell to a group ot plastic repro-

cessing industries. 

The waste plastics rcprocconcn•a Cll'C n1~ul11 i:orLlng lhn pr1Hl11c:I. 

ir• ~oups and crushed and mnke granuels tor sell:lnr, in thr. market. 

Thin type of reprocured plastica ure used for munutactul'lng or 
poor quality low cost toys, dolls etc. 

Presently problf"ms arc facing wl th reprocemJ.l ng of wnnte 

ohopping bags (film). Some hawkers and some low earning peoples 

arc also collecting this films from garbages and houses. 'l'hcy try 

to clean this bags as far as they can and then they pack it in 

bP.les and supply to the waste plastics reprocenetn~ industries. 
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Pr~.mmtly some rcproccrnnorn dr.vt?lop,.•l locr1l l y m1ul1! It i rh npt·l'•l 

crusher by whic~ they. cruf'lhcd the filmB nnd convert it .1 nlo /~rn

nuels and sold it to the market. This type of reprocc::mcd plnnti c::; 

nre 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 ia living their 

lively he1od by recovering waste plastics. Though there is a l7oup 

of people to recollect the waste plastic still a mnJor pnrtn or 

the waste plastics are thrown uway with Garbages by the Municipal 

r.l <?Rning authority. Tho unP.d pl.anti c:i which nrr. r:oi nr: wi th 1~:11·-

hnf~cs are not collected or reproc.rnnr.d or no uny n.cl ion i:1 lud rw 

taken presently in Bangladesh to decompose those •ante plnntic::. 

'rhe cleaning authority is ignorant about the future problem may 

arise from those undecomposed plantics. 

In the process of collection of garbages, the Wnste plnslj c 

films are creating problem during transportation. It is being 

ncattered esily by wind and making the enviormcnt dirty. Thi~ typn 

of packaging (Cilm) plastics also creating problem is drninRRC 

nyn tem ot the city area. As the plnR ticn nrc not dncomponn.hl n liy 

l>iologlcal action, so they are closing the drainage system fully 

or parttally and it requires frequent cleaning by thP. drainur;e 

nuthority. 
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8. Conclusion : .. 

The following conclusions are drawn up from the present 

recycling system of waste plastics in Bangladesh:-

1) llost of the reprocessed waste plastic:. (except PM or 

PP film used for packaging~ are used for poor quality 

plastic product. 

J1l 

ii) A Certain percentage of PE & PP film used for packn~ng 

of food, other goods and shopping bags are alno r.ol lcctr.rl 

and reprocessed for thfl use of poor qun1Jty product. 

Percentage of reprocessed waste film3 i3 not known as 

because there is no study in this line (ApproximntP.ly 

it may be 30% to 50% ). 

iii) Waste packae:Lne films o.rc creating problema in clrninnr~e 

system of the country. 

iv) Waste packaging filma are also making the enviormcnt 

dirty. 

v) Municipal authority is not uwnre nbout the future pro

blem may arise from the wante plastics which arc thrown 

away by them with other ~arbages in the dumping nren n:-; 

becauae plastics are not decomposed by microbial action. 

vi) A group of people is iuvol ved in recollecting o.n<l rP-p1·0-

cessing of waste plastics. 

vii) The reproceseors and the users of recycled wustc plantic.:-: 

are not concerned about the quality of the recycled wuat(! 

plastics. 
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9. Recommendation: 

The following r'ecommendution are made for the local plnstics produ:::l 

mnnufacturers, users and reprocessors of waste plastics:-

i) The manufacturer of plnstic!J product should tnkc more cure 
to reduce the waste of pln~tics and pluslic!J product. 

li) ?he manufacturer should take more care about th~ quality of 
the waste plastics and they should l>e more careful, no that 
the properties of waste plastic does not decrease much und 
it should not mix with dust and should not Pollute the envi

orment. 

IU) The monufncturnr or ttncH'rl of recyc:lc~cl w11:1le pln:1Llc:1 :ilioitld 

be -aware of the required properties of their product nnd tlw 

properties of recycled waste plastics. 

iv) ~he group of peoples cJllecting and recycling w~ste plasticn 
should have sufficent knowledge in identificatiQn of type of 
plastics, so that they can separate the mixed waste plnnticn 
in different groups. 

v) ·Tht? peoples involved for recycling of waste plm1tics sho11l II 
take more care to clean the wnste plastics propP.rl y bP. forr 
cruehin1~ it for U!lP. nnd thny nhnuld nlrio tnlrn cnr~ thnl. v1·1:~1.0 

plastics do not pol.lute thP. enviormPnt. 

vi) Municipfll authori tyhneeds proper knowlcd/~P. nrnJ cnre no t.hn I. 

waste plastics (mainly packin~ film, shopptn~ bae3) do not 
make the enviorment dirty during transportation. 

vii) Municipal authority needs knowledge in dumping of waste 
plastics as the plasti~s ru·e not decomposed by bioloetcnl 

or enviormental actton. 

viii) The Municipal authority (Clcnntng nuthorlty) need proper 

knowledge in how to make the Ylaste pl as ti cn decompooed, 

so that in the future the waste plastics will not be u 

threat to the Polution of enV'iorment. 
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Uon'ble Chairman of the Cunrecenc~, Esteemed Fellc•,; 

Delegates, Ladies & G~ntleffien, 

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 ~est 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 Compar.y in 

allowing me the time to come all this way to this 

magnificent country and be amongst you. 

This paper is 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 is of utmost impcrtance 

on account of two basic factors - first and foremost 

being environment preservatic.n and protection, and secondly 

the very important aspect of cost benefit economics 

pa rt i cu 1 a r 1 y w i th the h i g h cost of p 1 as t i cs ( ow i n g t o 

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 neyate any ill effects to the environn1ent. 

As to the cost benefit economics, the maximum beneficial 

((;flt d ..... . 
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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. 

F9.r long time, recycling of plastic waste has 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 ( i) 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) 

:i.s the most -common type of material recycled, others 

being PVC, Polyproplene, Polymides etc. 

To sustain ecological b~lance and to take advantage of 

the thermoplastics' polymeric life, efforts to develop 

economical and beneficial technology of recycling plastic 

wastes and products therefrom must be encouraged to utilize 

the product which is generated from ( i) factories (ii) 

collectors of industrial aste from large generators/ 

extruders and (iii) pac .agi.ng from commercial · .. nd 

agricultural sectors etc. etc. This step imparts 

efficiency and economy to the use of recycled plastics 

from t!1e point of view of envirunr.iental pollution control, 

energy conservation, and overall economy, besides 

maximising material utilisation efficiency. 

A v e r '1 h i g h p r J port i on o f v i r g i n mater i a l co 'Tl es u n de: 

recycling for use in nrious c::.reas including nor - ct ~t ~cal 

applications for diff.:::rent end users in the .:;haµe at 

sheets , u ~ ens i 1 s , t o y s , t em po r a r y c i v i 1 st r u ct u r es , a 1Jt o 

par 1~s, electric gadgets and so on. But the foremost 

Cori t J ..... . 
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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 is 

therefore, necessary to resort to maintaining stand2rds 

and quality control of products which incorporate the 

use of such recycled thermoplastics. We therefore, must 

put thrust on end use specifications, economic usefulness 

coup led with employment orientation. Necessary technology 

and development must be taken up to ushP.r 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 mater~als 

for products aimed at industrial applications so that 

they can contribute meaningfully in overall industrial 
development. 

various end applications can be conceived and engineered 
for effective introduction. Two major examples that 
have been develop~d are -

(I) Pallets for dunnage in storage/material handling; 

and 

(II) Boxes/cases for fruit/vegetables, soft drinks 

and gen~ral packages made from waste LOPE/HOPE 
and rice husk combinations. 

A unique example which has recently been introduced after 

development in our country is pallets from recycled 

HDPE/LDPE, for use as dunnage in storage and material 

handling, in substitution tu wooden oallets. 

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 recycl~d plastic for this application, 

the development has been dovetailed to tte CAP (Cover 

and Plinth) storage concept and programme in our country. 

The scientific CAP storage requires extensive use of 

poly covers made fro~ virgin LDPE/HDPE 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 Storag~ and 

Protection Prograffime. This in turn generates s~bstantial 

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 developme~t of poly pallets manufactured 

out of the low value scrap. LDPE/HDPE scrap, othe~wise 

of good polymerics life but low value, thus could be 

recycled for a second generation application of economic 

value and contributes to environment pres~rvat~on t~rough 

conservation of ~1ood, as also, yet on the othe1 hand, 

consumption of ~lastic 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 ~tandard of 1->roduct, specially designed ar:d 

fabricated for its long life. ThesP. pallets can be used 

with fork lifts for industrial use, and ordina:y poly 

Contd ..... . 
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storage applications. Refer 

(i) Poly Pallet with two way entry for fork lift. 

(ii) Loaded Polypallct on fork lift -·capacity one tonne 

C1·11I d ..... . 
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The particulat chatacteristics of plastic pallets are, 

they -

i. need no fumigation; 

ii. need no specialised handling being able to 

withstand rough and tough handling; 

iii. need hardly any repairs although of light weight; 

iv. do not damage lower layer of gunny bags in a 

stesck; 

v. chemically inert; 

vi. odourless, physicologically harmless; 

vii. help in containing pcllution, anc 

viii aovance ecc. 109ica1 ba 1 a nee by conserving precious 

wood for other uses. 

Each wooden pallet when substituted by a poly pallet 

saves 2 cu. ft (0.056 cu. mtr.) of wood. 

With the vast number of pallets ira use the poter1tial 

saving of wood can be immeasurable. This in turn carries 

an immeasurable value \n terms of its environmental 

tontribution in e~ological balance preservation. 

Another application viz boxes for truit/vegetdble 

handling/packagir.g have been developed from LDPE/iiDPE 

and rice husk compounded material where a thick sheet of 

2 mm is made and the~ cut and assembled into containers 

of convenient sizes. 

contd ..... . 



1 

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 ~nd is converted into useful items 

of every day use. 

( iii ) 

~ :·, . , 

Fruit/Vegetable box fro• plastic waste/riae husk 
co•pound 

. ..,_ .. 
(iv) Box for stacking of Soft d~inks bottles or carriage 

of ~ragile 9oods 
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SECTION II 

Situation on Plastic Waste Recycling Industry in India 

Poltmers in commercial parlance primarily comprise of 

ttermoplastics, thermo-sets, synthetic rubbers and 

engineering plastics. The major thermoplastics are 

L.O.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 commo·dity 

plastics and shall deal with the scen~rio in India. 

Before we go ir.to the subject of the Rerrocessing Industry 

of Plastics, it would be pertinent to :.1nderstand the 

size of the polymer ma~ket in the c~~ntry for virgin 

mater1..:a:. and consequent developmer1ts to augment further 
capacities, as the size of the R.P. Industry amongst 

other factocs also depends on the virgin material 
availability in the market. 

In Jhis context it would be important to understand the 

past consumption and growth trends in plastics, the polymer 

availability scenario and demand project ions 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 availability scenario, though 

shows considerable improvP.ment, is still far below the 

Contd ..... . 
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demand projections, as reflected in table-3 of Annex~re. 

This reflects the demand potential to the extent of 796,000 

M.T. per annum for commodity plastics with per capita 

consumption of l 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 is 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 indisenous availability of virgin commodity plastics 

has been significantly lagging hehind 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 dem~nu 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 is 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 

count cy uoes not even meet 50 per cen \: of the total demand, 

contd ..... . 
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the domestic requirement therefore, has to be put most 

of the polymers under OGl. sc.heme en"isa9in9 libe1alised 

imForts wh~reby actual users can meet their requirement 

through imports. There was relative lull in between 3s 

the global price of the plastics had shot up considerably 

during the year 1986-87. However, despite the above, 

the demar.d 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 jack 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 and 

reshaped many times by the application of heat/pressure/ 

shear. however, at each processing step, the polymer 
undergoes degradati1n due to breakage of molecular chain. 

The extent of d~gradation increases in geometric 
progression at each processir.g step. Therefore, the 

upper limit of useful reprocessed goods is not more than 

three times for all practical purposes. 

The scenario 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 convector was relatively ignorant 
about various properties of different polymers and would 

contd ..... . 
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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 7ear 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 1 s and 

over the years attained reasonable status. The ma jar 

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 

economi ca 1 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 quantity 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 f ram 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 ~ash. 

Contd ..... . 
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(d) The reprocessed plastic goods; under normal situation 

of steady virgin raw mat~rial prices and SJpplies 

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 mouldPd bobbins cones 

etc. The agricultural sector also is a large user 

of reprocessed goods in the form of black films and 

pal lets. Presence of reprocessed injection and 

blow moulded housewares and toys is quite 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. In the context and average costs of thermo 

plastics in India can be taken as Rs. 35/- per kg 

(USS 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 reprocessing to a small extent 

after the purpose of reuse has been served. Typical 

products in the household are vanaspati, containers 

carri~r bags etc, heavy duty plastic sacks and HOPE 

woven sacks also find extensive reuse amor.gst farmers 
and industrial users. 

It would now be pertinent to evaluate prime application 

of various virgin commodity plastics which form the: so1Jrce 
poi~t for the reprocessing industry. 

These are: 

L.D.P.E. 

Food packaying: This includes liquid mi!~ 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 
film 

CAP covers, nursery bags, car r iec bags. 

Extrusion coatings: Fertiliser and industrial packaging. 

Wires and cables: For telecommunication sheat~ing 

compound. 

Contd ..... . 
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Injection mouldin9s:This includes rotational moulding, 

blow mouldings of various consumer 

products and protiles. 

e.o.P.E. 

The prime application for use of HOPE - woven sacks, 

monofilaments, HM HOPE for packaging, ~ipes, injection 

mouldings, blow mouldings, extrusinn and others. 

Polypropylene: 

TQ film, BOPP film, Woven sacks, Monofilaments and ropes 

sheets and !_)ipes, 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 cloth by 

spread coating, footwear, garden and discharge hose etc .• 

scrap collection: 

The prime factor that determines the scrar value is the 

grade, quality and condition of the scrap. Thereafter, 

the next imporLant factor is the colour. If tne scrap 

is of virgin material and in natural colour, it demands 

the highest value followed by scraps in different colours 

and last being scrap in black colour. The prime reason 

being that natural colour scrap can be coloured by the 

CCJntd ..... . 
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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 
predominantly in the unorganised sector, but with increi!sed 
co~sumption 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.O.P.E. The estimated consumption 
of virgin LOPE during the year 1985-86 was of thP. order 
of 1,44,000 tonnes, a detailed end use analysis is 
available bifurcating ~ ch end use. 

eased on this analysis possible segments of each virgin 

processed goods became available to the reprocess~ng 

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 

reprocess 109. 

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 LOPE 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, aa the film is black in colour was suited 

.~o make black lDPE 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 f.ilm are 

tarpaulins and shopping bags, nu~sery bags and grocery 

bags, which are in good demand in India. 

contd ..... . 
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Fertiliser packa9in9: 

LOPE film is laminated with jute or extrusion coated on 

LOPE.;/PP ruffia. As such it is not possible to E:xtract 
the film from the discarded sacks. 

Wires ' Cables: 

LOPE film/compound is used for insulation and sheathing 

of power cables and communication cables. This sector 
is gradually emerging as a larg~ source of LOPE scrap. 

This sector consumes appxly. 25000 tonnes of sheathing 

compound annually. This material has superior mechanical 
properties, 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 LOPE film for 

packaging of industrial intermediates; in the y~ar 1985-

86 this segment was expected to consume 33,000 to 34,000 

tonnes of mate.:ial 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. 

contd ..... . 
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Packaging of consuaer products: 

The consumer of LDPE in this sector is estimated to be 

in the order of 40,000 MTs annlially. 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 overlaps are also used in this sector. As such, 

discarded p~ckaging material from the household does not 

reach the reprocessed sector to the extent as mentioned 

for milk rouches. 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 LOPE are 
injection moulded housewares, shopping baskets, ropes, 

half wound canes, rota-moulded containers, colour 

concentrates, etc. Out of the estimated 35,QOO 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 damage~ reprocessed 

goods directly to the reprocesssor. This practice is 

lrno~rn to be prevalent on products such as tarpaulins, 

sheets, films and agricultural pipes and hoses. Some 

virgin LOPE may be used at each reprocessing .etage to 

marginally improve the product ·~uality. 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 goods 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 market. 
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 repiocessed goods and 

reprocessors, it is 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 LOPE was taken up only as an example. 
Similar demands exist for HD~E, PP and PVC. These four 

polymers alone account for 80\ of the reprocessing trade 

in the count cy. 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-sens~tive. 

Note: Most of the information of this report has 

been obtained based on the Report of the 

Committee foe Prospective Planning of 

Petrochemicals Industry, published by the 

Government of India, Ministry .of I~dustry, 

Department of Chemicals and Petrochemicals, 

for the year 1986-2000 A.O.) 

Contd ..... '. 
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Table-1 Annexure 

o-dity Plast Cmswiption 'Growth Trends 

-----------------------------------------------------------------------------------
Polymer 1975-76 1979-80 1984-85 *CARG (\) 

in VI Plan 

CARG (\) 

in V +VI plan 

-------------------------------------a------------------------------------------------

Polyolefins 

IDPE 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 

*CARC: Compound Annual Rate of Growth 

Contd •..•.• 
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Table-2 
POlymers: Availability Scenario 

·ooo tonnes 

--------------------------------------------------------------------------------
1985-86 1986-87 1987-88 1988-89 1989-90 

--------------------------------------------------------------------------------

Expected Produc-
tion plus inports 

L.D.P.E. 140 145 160 170 180 

Linear L.D.P.E. 4 12 20 30 45 

H.O.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 tOOnE 

------------------------------------------------------------------------------------
PolynEr Termirial 

Yr.VI plan 
1984-85 
(Actual) 

VII Plan VIII Plan 

85-86 86-87 89-90* CARG \ Terminal 
Termi- year 
nal year 

IX Plan 

~ Tenni.111 
year 
2000 i 

----------------------------------------------·--------------------------------------

ID PE/LLD PE 134 

HOPE 90 

PP 36 

PVC 156 

PS 19.6 

144 157 225 

115 

40 

165 

26 

(165) ( 245) 

125 

47 

( 3) 

165 

29 

190 

77 

267 

38. 

(2) 

11 (413) 8 (607) 

13 350 8 514 

18 176 8 259 

11 450 e 661 

10 61. 8 90 

-----------------~·------------------------------------------------------------------

Total 435.6 490 523 797 12 1450 8 2131 
(531) (817) 

------------------------------------------------------------------------------------

Percapita 

' 
0.64 l.O l.6 2 .16 

------------------------------------------------------------------------------------

Contd ...... 
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Notes to table 3 

1. The demand figures for 1989-90 are based on 

estimates of domestic production plugs imports 

as shown in table-1 on this basis of availability, 

the CARG\ duri11g VII Plan works out to: 

LOPE/LLDPE (as eg, LOPE) 

HDl>E 
pp 

PVC 

PS 

14\ 

16\ 

18\ 

11.5\ 

12.5\ 

2. The figures in the brackets are for equivalerit 

r .. oPE markets based on LOPE plus LLOPE tonnage. 
The satisfaction of the demand in future would 

depend on the tonnage break-up between LOPE ~ 

LLDPE. 

3. PVC consumption during 1986-87 is expected to be 

stagnant because of co~tinued non-availability 

of material from preferred sources. This position 

is expected to improve fro~ the following year. 

Contd •••••• 
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End use Analysis 

End use analysis is an impoctant and a reliable method 

where demand is a derived demand. In this major end

tlses are studied for their current usage and ass~ssment 

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 1~94-95 and th~ 

year 2000 A.D. 

Kilo tonnes 

-------------------------------------------------------
Product Demand 1989-90* 

-------------------------------------------------------
LOPE/LLD PE 290 

HOPE 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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:;Tl\Tll~i OF' PLASTlCS W/\S1'E BECYCI. £NG INllllS1'HY IN MALAYS IA - - ------ ---·-------------------------- --------------------

Pl.f\S1'ICS INDUSTRY PROFILE -------------------------
Tr • .:::re ;ffc u1Jo11t 600 plastics pt·occssing factories in . 
r.1 •• luy:;i~1 in'lolvc:d w1th vaciou::; -t:vpes of proctuction 

1 . .:r:l11d quc:..i ~ucl1 us injl:cl.i on moulding, bl0u inoul ding. 

t"i Ir.: l::-:l.r11sion, 1..lmination, tin:t·moforming, rlpe and 

1.n,f i I·: r::·:Lru::-;1 ons, cal endc1·in~1. rot'"1tion~11 moulding 

.... .i l.Jl,•=~~.:-:·,:fritorc0d pl.-t::;tlc:.i. The ;JlastL::::> end 

:·' ... 111~:1.::. .. ri.:: ;nui nl y us.::d in th.:: areas of .. ~ngin~.::ring, 

t.1111:111,•.J .:u1ct con::;tr11ction, packing, elcclrictil/ 

•. l 0 ·,:1.1·.,111c::;, automobi l.::s, fi·,·niture, ag1·icul ture, toys, 

;:u.i L 1, I• j'.:... 

l'l•.: 1:;,ajor ty1)cs of pla::;tic~ ri:lw materi.ll::> ,.o:on::Hlm~d are 

p,>l~"nnyl chloride (PVC), po1~,rethylene (PF.), 

i,,:.1~-i:;1·0r·~·lene (PP), polystyrt::n~ (PS) and po1',".::ster resins. 

r;1.t·.cr r:.lastics resins used are the whole range c;,f gen~ral 

pu:-pose and engineeriri'] g1·ades of thermoplastics ar.d 

1.l. 0 :n~0:-;l.!l:::i. Total con::;1nnpt:iun ,-,f plasttcs 1~,11·1 rnat..:1·i.:il::> 

·.-i .... 1.;::>ti111atc::d to b1:: about 1 1.:>0, ooo tonne fo1· l 9uo. 

i'•Jl •1in1:risdtion plant::; are dVdi 1 able in f-ld l aysia f0r tt-..e 

1~rcduction of PS, PVC, polydst~r and phenol formald~hyde 

(l'I .. ) resins. The other plusLic:.; ra1r1 mdt~1·L1ls dr~ .:ill 

i i;.port<-:<1. Per c..ipita1 con::;11mplion of pla::>tics is 

f::,Lim<Jted to be about 'J. u 1(~·1 i11·1 i.ch i::> l oi·1 ~::> co;;1iJ~!!'•Si 

.-:1U1 indw;trialised co1-:ntrll~S ::;ud1 .:is 11.:::i.,\ (78 1-:g), 

.l,if>••n (o·~ l«J) and rk:th.:.:1-letn(b (uO l<<J). 

~o 'ca.~. 

- l 



:;1u.m WAS1'E •~ISPOSALS 

~isposal of solid waste in Malaysia is the responsibility 

0f• t:h1! Ministry· of Local Govern•nent and Housing, Malaysia. 

F.,r Lhc year 1988, statistics showed that a to ta 1 of . 
:.1,iou: J .:! mi.I ljon l:onne •">f :.;olid Nd:->tc \'/ere Cl1lll~.::.c,1. 

rl1•: c;o11:,t:it.11.:1il:~-0L' t:f1-e ~oli.d ~·1.iste dre wooj, 1i1ct<.il, 

1--ape::r, <J l.a!i~, rubt~c r and 1 <::u U1~r, ceramics, plastics 

.. 1 • .t ,, r.1r:ql! of 0thl!r org~anic wa~tt:!. There i~ no· 

~Cficial dat~ on the breakdown of the solid waste 

c:.-,r:r.onenls l..1ut sc1mple ar'lalys.is of some solid l"1aste 

.. 1,t,ai 11e:d j n the state of Pen.Jng is listed in Table l. 

- ·--··-------------------------~--------------------------
TJ~1C: 

• ;.,1,:; .. »:.> i t ton 

Domestic 
Wdste 

Commercial 
~laste 

Industrial 
l·/aste 

... ----------------------------------------------------
P<Jr..1cr 25 % 28 % 36 0/ 

'"' 

1•J ,1:...t:1 c::; 12 0/ 10 0/ 15 ... 
10 /0 .~ 

01 

H11l·.1ier /Leather 3 % 3 D/ , 
/0 .. ,o 

\'!GOU 3 o• 11 '" 11 •' /o /D "' 

II•; l.1 l 2 % 9 % ~ 
.. .. ~ 

(j 1.::.1 :..is 2 U/ 9 o• 4 •I 
/0 I~ 

,,, 

G.:..1·bage 
(Organic waste) 49 "' 15 ~I 18 ... 

/0 /o 10 

Others 4 % 15 0/ 10 ., 
/0 I~ 

--------------------------------------------------------

::;nurce 

Composition 11aUo~ of Solid l'Ja::>li.~ :1,1111plc 

Ministry of Loc.:.i·J Government and Housi.ng, 
Mciloysia Fcbri1u1-.i l 98tl, ::i1wvey, 1·1..:pl1rt . 

. , 
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1:.·~ 11111nicipol :..;olid wdstc col11:!Ct1...~d \iere dumped in some 

:no clt:signated open-air dumpin~ sites all over Malaysia .. 

Of late, disposal of solid waste by land-fill method 

1 .. 1:• calso been introduced in the state of Selangor . 

... 
c1.A:iS lFICATION o .. • PJ .. ASTICS WAS1'E IN MAl.AYSIA --------------------------------------------
Pl.a!itic ~·wste in Malaysia can generally be classified 

1i1t.<• five different groups. T!1ey are 

i. Primary Industrial Waste 

I I • r-ti xcd Consumer \'Ids tc 

1 1 1. \·Id l Defined /\gricul tural and Industrial \•laste 

1v. l.or.g Life Building and Automotive waste 

•1. ~ihorl: Life Applications \'last:e 

·1!-• ..: !ivurces of raw materials for this plustj_cs ~1o;.1ste 

.J) rc:s in production of PS urn! PVC which 

~11pplics mainly reactor sludges anct 

crusts, discarded product:; contaminated 

because of container brcak~gcs and 

ldboratory test waste. 

b) granulated and primary processing, \·11lich 

supplies plastics rcn-J mate1·ials comi.ng 

from processing machinery cleaning 

op~rations or from certuin processing 

phases (such as resin or colour chang~s) 

as well as pldstics that cannot be 

recycled during processing. 

- :~ -
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This happens because the processor does not 

have any recycling machinery or due to the 

fact that the product being processed does 

not pennit even the recovery of clean scraps. 

c) secondary processing - scraps from mouldings, 

} ;uni nation, thermoforming and trinwing 

proccs:=-cs urE! ·J~neruted in this st:age mainly 

from proces::>inq fdctori\?s with no upward 

intcrgration i-1 i th a film or sheet ext1'usion 

line. 

The ~lastics waste obtained from the above sources have 

a medium to good quality and a relatively homogeneous 

composition. The recov\?ry of plastics from this 

category of industrial scraps is regarded as always 

ccc;,nornic"11 vinble. There are at present about . 
lU -15 companies in Malaysia involved with thes~ 

recycling ~ctivities and the materials concerned are 

l'E, PP anc1 PVC. 

Mix~d Consumer waste --------------------
These are plastics scra~s from old and scarded 

consumer items ~µch as housewares, appliances, toys, 

furniture, PVC ~heets, diapers, packaging items, 

shoes etc. These plastics scraps are always contaminated 

~nd in order to recover and reclaim them, it is necessary 

to use more complex recycling machines and plants which 

fc~ture a longer sequence of washing, separation and 

rinsing phases in combination with the drying and 

<Jr<Jn11ldting operation::;. 

- 4 -



1·11c~c: nrn..:rotions are therefor1:.~ considered to be time 

<ind t:ne:rgy consuming and non-economical in terms of 

operation procedures, waste collection and separation 

prc.l.Jl..::ms. In Malaysia today, these is no factory 

involves in this category of plastics waste recycling 

business. 

Plastics w<Jste in this category composes of the 

followin~ main groups :-

a) Industry sacks an<I drums from the chemical 

industry (mdinly HOPE, PP, PVC\; 

plastics containers and synthetic 

fibres scraps from the textile 

industry (polyamide and polyejter) 

packaginu boxes for bottle handling 

and transpo~t ; shrink film fo~m 

the industrjal and food industry 

cable insulation sheaths (PVC and PE). 

b) A~,ric111 tu re - mulch fi 1 m i1l plantdtions and farm 

&reas, f~rtiliser sacks, nets and 

boxes. 

- ~ -
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1~ I I l.111.: abc.vcmt:ntioued scrap!> i-.~pr.:!sent at present an 

u:.porl<.rnt resource for recycling business. In fact, in 

~l\ay5iJ today, there are not les~ than 6 companies 

uwul '/<..:cl \'lj Lh the rccycl ing of PVC Cdble in::>Uldtion 

:J1e.1tlis, pla!.itics crcates and containers and pdckaging 

11 l11a:.; for conversion i'!"\l:i) r~~:ych:d mdterials. Th~se 

1: .. al.er i" I!.; .1r1: then u'ied fo1· the processin9 of lm·1er 

·1.d •t•: •• dclc:d produc:Ls ~uch ;:i~ tihoc soles, kne•:,:-_::ons, 

: .. 11.d.:als, .. gricultul'<Jl nur?.>ery and rubbish lrash bags. 

llm·:cvo..:r, it i.s important to note that these sources 

c..~ r~l.:1stics \":Clstc aro sometimes highly pol luted and 

::;1 :-:c-<I ~-.inch therefore require more complex operations 

~.udi "ti \iashina, cutting, densification etc for their 

.,;;prc.r.ri '-' tc r..:cl aimation. Sometimes incorporation 

.~1 .. ·ir-<;in resins and additives during the regrdnulation 

,.11 .. :;c i::; necessary in order to obtain a reusable 

1•r.,:h1ct: in cJrunular form. 

"'';•::> c.f pl <.Jstics waste from r.t.:i 1 aysian buildings 

•• :•· 1 ... iiraly \'1.:St<.:r tankti (glas!;-1·ei11forccd poly0st,!r 

1•·:.111~.) pip...::.; and fittings (PVC), electrical s1rlitches 

lt1.•·ra;c.:•\:tLinl) resins), water cistern::; (PS,PP), light 

.htfu~o..:s (PS) and wall papers (PVC). Hitheto no 

J1~~~ble reclaimed plastics are obtained from this 

: . .:.ur~e cf plilstics waste ·pos!::;ibly due to the small 

q11.1nt1ties of materials available at present. 

·· .• : 1ou~ types of thermoplastic::; and the1·mosets are 

11:;.:•I ..l:'i components in automotives. However most of 

ii.•;:,•: plc:1:;l:ir.s pdrt.='> arc lonq-Jife and 1·.;:placcd once 

0 .1.I'/ ~.t l.L:r ..... pcri.(')J of f1.:w yci.Jr~. 

- f> -
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Tt11..:r<: circ .:ibo11L l .1 mil J ion v.:!hicl c:::; ( passeng~r cars, 

i 1.-w·:{, van!i, buses l!tC) in l't~1l~1ysia. Assuming the 

l1lt: Lime.:: of .:in average vehicle to be 10 years and 

.: .• ch hus uppro:<im<:itel y 50 kg of pl.as tics-made components, 

u.~n '"'<.: con expect about ~i, ooo tonne of plastics waste 

frc.rn th<: automotive sectors per year. Nevertheless, 

mc.~;t of these: ~las tics ·,·ruste are not reclaim. One 

uoti<.:C:dhh: cxc.:cption is th!;;! battery casing which is 

1i..uk frG1n polypropylene. In M:-ilaysia today, there 

Jr•= :~ - ~\ comp.mi1..::.i .::led l i 11g e:.;:cl usi vely \'Ii th the· 

recycl1na of these battt:ry cases. Statistics 

':•li···:·a!<l th.at :.;omc 1 ,500 tonne of virgin PP mat~rials 

.an.: c:v11~;rn;,1..:d every ycdr for the manufacture of new 

b.11.ti:1·y ctssinq::; for automobile=:;. Therefore, it ;:an 

lit: t:!>l.tmul.cd I.hi.It pos:::;ihly about 1,500 - ·2,oou tonne 

,,1 1·1' .ar\! recycled from old and used battery cas~s 

.ar1n11.1 l l y. The recycled PP 9ranules are u:::;ed fo1· uther 

l '.~·rcr 'Id l uc <idded injection products such as hous<!Nar~s, 

1i.1nCJ•!rs, boxes and containers. 

:a1orL-l.i fc Application Waste -··--------------------------

1·1.1:.l.1<:~; procJuct cla:>siftcd under this c6tc!JO&V inclucli! 

.: •••• :.11:1;er p.-.iCkd~Jing items c1nd cli ~posablcs such as 

~·'"•i·I• 1 n~J bJ~Js, food box vH'e:q1pers, bottl ~s anl.i containers 

(1·1:"1· .111d l1 VC), db;posublc food trays and drinking cups 

(EPS, PVC, pp) egg cartons (PVC, EPS) etc. ~lithcto, no 

.1;1pr1.:ci cibl e:: 1 ev<..:l of pl as tic:;; reclaim activities have 

~t~Jrkcd on this source of plastic waste in Mdlaysia. 

l L J :.; ,,rc:di ctocJ th.:tt bct\·11.!c.:n 40 % - 60 % of th~ pla~tics 

~-:"!>l.c component from munj cipcl l sol id \·1aste are ct~ri ved 

lrum tl11: .1bov1..:111c:ntioril::d µ1· ... ,ch1cl!3 . 

. . , -
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111 i-t.11.,;~·:•i·a t.oda'f Polyethylene T\?rephthlate (PET) 

1, ... .-l~·•uin'J tur cool<in9 oil and beverages is a new 

111...tusLry. Annucll consumption of PET resin is about 

l, -~o.-, tnnnc. There is still no PET recycling in 

i-:.al.1J~•:.i ..Jlt:hou~Jh reclaimed PET is already being 

u:..f:.1 cl 11 u'/\!r the world tie prnciuce a wide range of 

11". I• ·cl. 1.-.n 11.c.11 l ,Ii n~ i tern::;: 

lh:cuv1:ry cmd necycling of Pl ast.ics from Municipal 
:.>olid W&Jsle (MSW} ---- -----------~·---------- - ---------------------

,.:. 1:-..:11ti one~ earlier, the total amount of MS~·1 in 

;.t.' l.a-r;a ,, i :> <Jhout 1. 2 mill ion tonne per annum. TL 

1:.. .~:;1.1111.1t1.:d that on the avera9~ plac- ~.1~~ wcist~ 

~c.n:..ll t11te ahout 3 % - - 5 % of th~ MSW throughout 
! 
t"t.•~ Cd&&:ltry. :>ince the u~e·of pla::;t:ic:s i~ on th·~ 

1rin···.1:..l!, thi:; composition rdtio is predicted 

1" r 1 :.c ••rrrccidbl y ·in th~ ne .. 1r future to about 

·; ·.•. So fur, no attemps hdv~ been made both from 

th•: r.u!">l ic and private sectors for the recovery and 

,·,-.: 1 ... 1m.:ition of the recyclable pl.;lstics included in 

. :.•: :-1:~~·1. rn order to reduce the cimount of pl ctstics 

;; 1 .• 1.1:, it i ~ essentj.al that the pl a::itics must: be 

:.•:j •. 11·..iLccl (possibly t.ef ore their col l~ction) from 

I.I;,; ~tream of organic and ~1et ~1~ste, in order to 

' pr·r:vtmi: <my kind of unnecessarv p~_l ution fro:n 

h~!1r.ad.1hl~s and t!l~nce thei.r fur1::1er separation 

anlo homogeneous and recyclable groups. 

- n -
;' 
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• 
T!a1.: tol lm-1ing programme activities are pt~oposed for 

•:Ii 1:,;t: inq r. raorc.:: \?ff ici.l?nt m..:ans of collect ion an"1 

:.•·:-..,,·,1:- ion of pl.-:lstics 1r1.1stc ::ao that the amount of 

1·La:..l.1cs in MSl·I can~ht! ri;;,111.:ect <1ppreciably. 

i. 1111: <1dv..:::-·t ·i:>ing of t.ht.:: rc~l.-ii.mation project: 

t.-,1 :th:.111~; •.•I po~t..:rs, ptY·s:;-1·1::1\!ases and 

1· .: .• ;.l•:l.:> 1n order to m.1l;c l.hc public a\·1ore 

•. 1 I.he ::;or. i JI 011 tcomc of the recovery ; 

11. li.\.! pu:;itioning of contuin~rs in selected 

.ar.!.1:.> for effc:ctivc .a:1d sq'.'<1rate col l~ction 

''' 11:;1.:<l pl.1stic:.; il:,.:1i1:; '1nd p.1clt.iging i.n 

l'l::;;idl:lll.iol <.11'CiJ:.; ; 

a 1 l. •II•: <Ii :.:.tr 1 lmtion of 1 ur~1c bags or bins to 

p<srticul ar end userc; l·1ho produce 1 arge amount 

<ll r• 1 <lSti cs waste such as supermarkers, 

ra.ll"kcts, shops and sel.?cted industries ; 

1 ·• :.1 r i.::1 .• :r \.:nforcemcnt Qf J .. \ws banning l ii·. i:~ring. 

·i: .• 1,1 .... tic:;; m.al:C!'t"ls obtclincd in the container:; and 

! r·.,;;; the l.irac vol urne end-users w i 11 then he col I ected 

.• , .. 1 1,, <.111qht. to :;pcci<ll 1 y l.!(f11i 1)pi.!d prl.!-rro<:l.!s~ing ~·r~11::; 

. l.1:r1: the various compE>nents wi 11 be separated. The 

..• 111:ction dnd trnnsportat,ion operations of the 

·.1·;. 1r.1t1..:d plc.:..tics WdStP. wj 11 be Cdrried out by th~ 

1 .. 11.ic.1~><1lit.I/ w<1st.e collt::c.::l1on ~_.~,~vie~ or pos!ilbly by 

.. :.•· pr1·:.1t.•.: :.>1.:rv"ic1::. 

'I 
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s 
Fin.:1lly, the sorting out of t•1e various plastics types 

c.111 l~a: perform(!d by compani~s appointed by the 

ra'1~icipu1ity. The segregat~d materials will then be 

n:c:,•cl.-:d by specialised firms to be sold to individual 

I• 1.a~t ics proces~ors who are able to use them. As 

l(•r u-1..: non reclaimable pla::>tics waste, they \-till be . 
u~cirac:ratc:d so as to recover the high combustion 

( c ... 1,,,~ic) vcll ue which for example, the polyol efins 

i ••• •1t.: 1·1a,: v~l ui.: ut: the :;iun'": 1 (!V•!l as oil p:--oducts. 

~ t. 1 :.; he.pr! tho i: by the ope.: r .1 ti on of this p rop~:S~d 

pr .. ~1r<1rrll111! of r>lastil:s wa!>te collection to9~ther 

~-11 •.ta the posi ti vc response and cooperation of both 

'-ha.: paahlic ar.d industrial sectors, we can effectively 

r•:ducc l.!1c amount of pldstics \"laste in the r.!Sl·l .:md 

l.lu.:rC!ll~' i?nsuring a cleaner cmd heal thi c r l'l:ilaysian 

c.nv1 roninent. 

10 -
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APPENDIX A 

, .. 

GEOGRAPHICAL BACKGROUND ON MAl~AYSIA 

~alaysia has a population of 16.7 million and covers an 
t;I 

area of about 330,000 sq. km, occupying the Malay 

P~ninsular and the states of Sabah and Sarawak in the 

north-western coastal area of Borneo island. The two 

regions are separated by dbout 530 km of the South 

Ct-.ina Sea. Peninsular Maldysia, covering 130,000 

!;C(. l<m has its frontiers l-lith Th.:iiland while Subah dan 

Sarawak has about 200,000 sq. km border the territory 

<Jf Tndonci;i.:i'ti K.:ilJ!.11.Jnlan. 

Tlic fcclcriat.ion of Malaysia consists of the fol lowing 

!~L•L·.:~ : Pcrlis, Kedah, Penang, Perak Darul Ridzuan, 

~>dun~or lic.1rul Ehsan, Negcri Sembilan , Melaka, 

.1< ... tu;,r D.Jrul Tu· azi.m, Kehint~n, Terengganu, Pahang 

Durul r-tdkmur' Wilayah Persekutuan I Sabah and Sarawak. 

~~JJysia lies near the equator between latitudes 

1° . ..incl 7° tJorth and longit:udes 100° and 119° East. 

f.t.a l .ay~;ia is subject to mari timl.! influence and the 

111Lcrr1ldy of wind systems which originates in the 

lndiJn Ocean and the South China Sea. The year is 

c11a.iuonl y divided into the South West and North East 

r~,nsoon seasons. The average daily temperature 

t.l1rc;11c1hout Malaysia. varies from 21°c to 32°c. 

11.1:11i duty 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 evP.r 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 
waste. 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 (COPE and HOPE), polypropylene and polyvinyl·-

chloride. 

In Pakistan, government is importing plastic granuls 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 to10% 
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. l· 
shopping bags, toysr 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 3t 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 light in weight 
can be seen flying all over. These r,onsumer 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 5 . An estimated figure shows 

that around 804 of the domestic waste gets recycled in cottage 

i&1dustries. 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 iA 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) 
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production will increas~ 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 1 . Hany plastic 
industries have its own recycling units, after making granuls 
ftom;waste 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 ·indusl~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 df plastic technology but very little services 
are there in case of plastic waste recycling technology. 

J' 
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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 t 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 techn~logy 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 tak~ 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 

fine denier 

on page // 

defects and also not recommended for production of 
I 

fibre. The block diagram of the' process can be seen 

I• 

I I 
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PLA~TIC WASTE RECYCLING PLANT DIAGRAM 
.. 
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2 Shredder 
3 Conveyor belt 

I H 4 Metal separator 
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6 Cooling belt 
7 Cutting mill 
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PLASTIC WASTE RECYCLING AND USE IN THE 
PHILIPPINES 

u·.-

Dr.-Ing. Adolfo Jesus R. Gopez 

THE _PL AST I CS I NOUSTkY IN THE PH 1L1 PP UIES ' 

H15tprical Background 

1 

lhP- PlC1~t1c~ liu111!:.try 111 111•· Pli11 ipp1n~::::, L::t•i tu? !':..-sid 
to have !:>tar·ted witt1 tlit" pro11,_;ct1t··11 o+-pl.:a~t.i.c: pi1·~~ 1.-. 1947 
by a f r·n1 callP-d Plcssl.iL:, Cnc.. [,, ll1r"'° t::<:'rly ~(,-~, t.her~ 

were o ·.1 y about · 25 f .i 1·.-:1:· .,,.,,J~''·"""'J iii lt1.:~ com;r1er· ci al 
fi:lbri Ca• l L-'fi ut ~H1ip l c l te1l1.-, ~ti• Ii .-.~. t·1ul_ISI? ..:Sl11J !"ll.•-vl::.'l l.y WLirL!e •. 

By the mid :=,(1·~, tht:.! flL:1'_;i111•1 1•lri~;L:..c= ir.d11stt-·;t had 
diversii.it::U 111tn pot:kdl)i.-11·1 .... .i .... -r ,.-,1?:: ,.,-,,1· ..:oih~:r· cr.n.:;.111r11,r 
pr·oduct•·. 

lnc t_;.~~t1'\bli~r.1•1E'11t .:.i: N •• t.•ll•d:.
marked., 1lhl1;-::>tc:.nt3' ·1n tti.: 1Jr ••.. ;:1 

This w1•3 tt"1e tir!:>t sy1il.h.:-t1.· 
supplyi-1q i:;.:ii't 0-f l:l1t:: J.orlu:=.l.r ·1 _, 

Ch} Ori d : o····.11·: I 1· ~::,.:. f1. 

'·J111·yl Co1"f•ur·r..t.io1·1 in 19o3 
L• t 1.1 ll~ pl "">it.JC'~:> i ntlustr·y • 
,. •:c:.i n pl «r.-1: c.np ... t-.1 c- c,f 
,,,;l·.·····o-111t.,,1i. rl.Jr· p1_;l.,··.11r1yl 

,· c 1111 

the numL•1,;r 
product, 11r,. 

thc.:r1 \)Ii tlit.;.r"i: '··~·-' 1,._·v1. ,, 1;r "'J' c.:•··,1;;.i .,.,-, j 1., r·._,.,,s~ i1·, 
l'.•t f i r·m:. .in·.101 ;t.·d i·• 1=·l ,1::::l •.. pr o.::..:::~-;-:;ir,9 ._1nd/or 

1. 2. l?uscri ptl Clll and StatL\S ot tht! Local Pl ast1 C!i Industry 

it11~ lckal pl~sl.ics 11.d1.1!::.t.r;; .is ;""c tor 
r-~~1 ns in-volve·I i11" t.11 .. ~ tran!'>~Grm .. :l 11"'.:11 wt 

commonl ;1 11\:..t..:J· .i.1\t,:. ·1ar .. iul1F pl "'""l 11.: I" t•d1.11:l ·c, ; t 1 r. i ~t.C::!..I .:;r 

'--•Pl• 11 C<.1t ion. sem1-fL11 ·>h1·:iJ) Dr.tl1 fµr c:.wr.~;.111.1"r· ;,1,iJ 1n11L1~ 11·1;,1 

1°hi!::t s1:::1:tor· t-.:..~ r.."lr·r.-: .... LI,.- q •. 1.:.1 ... :d >.CH0:·,11J~r .... 1.i.., llO~• .. •C:t on 

several ..:.r·,-;..,:= c-1t Lt1e L:uunt.r·., •..; ,-,; .... u11ilL. ·.1r·li·11l·;· Hc1wo·v~r, 

many op;..1nrt.un11.1e=: ~tili &::-;:1•-,I ••· t.t.1· pJ:..,:::-L1~·"" 1f1.:h.1::try, 
both i.·1 Lh.-:: dc1111L:!:it:i.c.; ... r . .; ''·l"Jrl: ..... r1: •. :1.~., 1111"· to tr·,..: 
increasir11J p,;;i1~t1cip,:,l1nr1 ,., !.oi .• :,1 1 :·:: 111 ._, •• , •.••. _..t 111d11~t:rit:s 

such a·.;. µ.:.c-kc-1qin4, o:.u1·1·11o1•i1.l:, 111·11,·.11 .. : 1 ·.·:1!_:·r·uct1on, 
health, .1q1 1;·,.tlt.1.11·"1 1 .:d1~clr· . .11111 .... 1,_,,:.111 \.- .;;,,,d lill1~:r··c;. • 

r c:·r • ·1 • l. 
. . .;., . ·.· .. 

combi nt:l· l • ... ,. t l.11· r ~: ,:; t .:. .. ·.: ,,l_, , : .. : i. t 
Diviaio11 c,, ·lt.t: Cr11h.1~'..h· 1;_,1 .. ;,,,.·.• ... ,. 

the ind1,·~:;tr··1, ;.t l•f•='=•l.!ld., , ...... d· 
firm5 e1,q~11]t-:iJ 111 l.111·~ ;.r r11!t11 I ... ,, "' 

. ... .• 1 I,,,., •. ··-·\ i 
I I 'I I 1.11 .• ' 

, ;, . ·, .i , 1 • 111. ~· • • r .... ; i i i "l ,_. , 
''!' ,,~ ''•·'f'' ·.·. l11r,.:1l.~ly ~-f-...u1 

,. I . . I I I!'. •. ~I 11. I ' I • ii J .. ~ :.. I i ~- :·. 
procetaa·~11J. l1c.1~·t nl l.111-~:1_. 1·11 .... , 

; " 1·•1 .. tc.·rt 111 \1,,1, lhl·, 
•r1taa o; M .. ·t..-·1:, 1•1 .. 1111 L •. 1., .·.I U11111·1l1 .1 I JI I ••• I I" I fll 1111t11 II' co· ··: L 11 

•. 
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Cebu, :tt·.·: -i.:.t::ot.~st grow; 1-1g ..-~gll-.1·1 uf tt.~ CGur-.tr·y . toda·1-
About t:·.~: ui' tile pl..s~~tic~ 111 • .1rn1ti:t1:tu1 i111J 111rJu~tr·y e:.r~ 

co.rapose •. u r ~!"!~~ ~l-2n~L·.!!~~!.~~:". ·~---~! ~ -~-•!!_h.!~:t-r . .! ~~-
Fi rins i1. tl1.is i111.h.1:,;tr-:1 111..s;·L.:: t:-"lF.4r.r-i••:d ir.tn three .ar-~~~ 

which ar~ as follows: 

, • Ttn.~. Rc.1.. M.at.t.-r i.:. l £1 •. _,.,,,, ""'- 1.1r~r ~ l.l 1t i;,· ,:.f1uc ~r ~ of 

.. • .. 

primar·y .-nd r~111pc.unue1.I pt...1.,...ti, .. .,~.r";_ 1\ .... :,1·1-:i u-.. ~ fc.;,.n- IJh:aiur· 
theriaopJ ~•t .ti L- ..-.;:~11-.s b~i 1 nJ 1.1:.:-o:>i.l. n .. um:• ! ·,· , 1 ·n I .,, ... t t.: · 1 .._.nH \PE) , 
pol ypro1.• i 1 ent! · \ i=·f', ,. pu l ··/S l. Jr • ,,.,. • '· :-·: •; ·ff•fi ,H-, I yv i • •··: l L:r-. l wr· id.: 
(f''JC>, f·'.•1: arnt piil~·~t·;r.: ... _ .. n·L· ;·t,1:: :-111>' •1::::ir1~ be11•g 
produce,; l1JC:<llly. T .. 10 lL•t--•; .1•~•11•1;·,-.,_~.1r.:1-'=- _,, .. ~ p1c,r1ui::u1iJ FVC 
and thr<;.-.• ... an11f.;ct .. 1r·1.:-r..: •• re "' •. ,:11r-ir:•j p-.·~ ,.-:1··-,ri::-1.~. Tt1r.:=c..• 
local m.,,·,11f-'t.cturt':r·:: ~•-t-: 

Fo1 P'-.!C: 

tlubllli..ay V1 r1~· l t • •I r,._.r· ~ l 1 i.•I • 

f-·h i l i pp i .-• ..:· '·/ i ,-,-~, .i .l 11c1·:.r i" ·t· •.. t. ~-" 1 

For. P3: 

P.:-•ly-;t·y;-.:-r1e M,;:.11df .• 1·i1ir·i11q Ct•., I11c.. 
r·t·. i. l j. pµ\ r1E Pt:t r·u1..:hr:1;,j .:- <• l M..ilatif d•:_ l 11r- i l1IJ Lu. 
D :, L In'111~.tt 1.~!..., l11. 

;., P'·.'r ~.:,,»'-•uu~ • .:lir1lJ 1;1'""'l 
year tt.r 1;ut1l1 . l t"1C:- vhi:l p!': i•r ... l11_;;·• 

tts pr·.-,d11r:t w1 l l l:n: U!~ie,.:I 11·, 

wires. 

1:;. '~•:._:·~f~~L·d l:\, 
{ 11 ll::."1· 11..:it. i ...... c.;I 

::.:0p .:, · a t e t i-, i s 
·:.,- pc.r · ,.., t i r.n. 

i-r1r· ..:.:.pp~r t I ii:- J n~Lel i::1 t i L"•rt 

!11 t9q2, .;snuthE-r f.(:>1r.~ .. ,r1·f·, tl1f.· B.:st~;;.r, F°£-trc.cl·1..:1r11cal 
Corpora,1 u,n ghou1.J bt- 1>11··~1..1 <="'"" t fir l-tit: i:1r·o.11.1..:t i.:..1·, of 
polyeth',1~111?_.and pu1yprn~·;·1·~·"·· <?~-;i1cct1.-tl prc·;.h1L-t·1c.n f'ont.~s 
are 120,..:•.-hl Mr.ty'"'"",. of .PE .:in.I : ,.-•• ,(; 1·n1-,\·_·.:.1 .-if i-'f·. 

2. Tiu' .Pr •·•~li-~~o:.or-=: l·1· ll10:: Pl .. 1•-.t i L. •- f11i.h1::otf r t.r· ul I~ tor· m 
At:.c.t1 t 21)<.t syntnetJ.: r..:s.&n~ int.l:. ~t.:r111-1·111:i:.;l1L=-d J.1rt>d1•• t-=. 

firms iir .. e111;,<.i11t::-d i11 thi~ ,,.~,i_ 

3. llu:.- 1'".,1l1r •t.:ul:o; •· ..•.•. ;. ,., • 1111 ,,1 ... ·r·.,_, · \:t,11th11·t t11r tlit~r 

tr.snsfor.11;.d1c..n ,,f lt, .. , ~-""" 11i1~J1..-d 1·•··1i1•1.:I:, ,.,,., !.-.:..r1i:.us 
f~r'lisheL; ~·r·11d111.t._: ~11 01 Or:r l .• l.•t· t·•·-1tl·/ ,.,,,. i11,u·1 l11ll11~1·r 1 • .l 
c.nd con~·"·•~·• "l'l'11,·.,t.,.,,. . .. ,.,it .;1.1.; •·11·:1··.:: •.. r•·· 111v•.dvt<·1j ir1 

th 1 s se1 :·.1:.r· .. 

Tl··. , ..... 1 1, r '·'"' ui..1 l. t::r , ' ' ' ~ i t f ',' 

thermopJ ,._,,;I' :t".ll•r: , ..... 1. ·!••·_.I 

<HDPE, I IJl·i:, 11.11r·F1 ~ f'id/1•:1°i.-, J,.,,.., 
industr; l:, l1J1JhLy 101pu1·1· 111:1·•·•··1·····• 
iilJH:I PE, .-,;,,,..-, 1ur.~»ll11.-r ,11·1 ,.,,,,; ;,,r 

1 ·: .:.~ ~ l • . : ••· i..•• \.:·. -..:.\.1r·· .. .... 1 r~ 

I· I"' '.f, , 1• •,I /td l1y l ,_.,-,,,. 
,, ,11 1·· ··I -1·· 1. ·,-n•·:r11:: rt st: 

P·•' 1: 1, , , ; ·'' 11 ~;i 111.'.1= ,-.r .. 
,,,,,, 1.: \ti.qt• ~ ... ·~·,~ .;.,; l ltl.t 

·. 
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resin US•=·J 0;.re ru;t i.;.t-ot1nLr--i.1 J •.• - .... ll·,·- i~li.:t1••llCJt1 1~·'.1C and PS 
are lc.cc..I;· 1r1.ariuf.actur-~':t.I~ 11.11pGr\ ··T t.tu:-'=t? fc:"..;111:. is ~till 
•arkedll' !··ntl• due lo thr li.f,1Lt...-d :O\.l.-1f'l',1 tr·~;m on• l•lL..iil r~::;1n 

produt:er·:. Tc1bl~ l :,hl;\·.-~ 11,,,:- ·-·lc.t1~t:~c ... l cir..L;i .,f- imr,(,,-t~.::1 
t.her.apl· .. _1.1~ ,..,-,\.1 t.t1F":r11,t .. "" .. ~t r.L.•tL"i·i.:.I""' .:.i1d -~L41111-fii1ish~d 
produL:t!::, iro111 J•i84-B&. 41n.: d .. ;· ... _.,~r.: yo.3t..l1o;:1C:lJ f..-u10 the 
Foreign r1·c.do.: Stc.t1stic!: 01 u ••.. r-1_.1 i.un.il St:ul L:::-tl.:~ Of ti cu. 
Mo&t of t.liit: syntt.~tic l'"t":!:i.ir1:::. :..1;d IJ\,..~t:i..: ro1..st·.-r1al= i"•re 
iiaported f1-ut1• US;;~ J:.sp~r.. Gr:-ru1c.111;··, ·~··=~Lr·,.l i ''• .u·d r.:.1war •• 
For PE, 1·t··1 r-~ ... Use :i111pcr·t.•l.J.1••• •l'l<::iil1 t,.,.,,. r.i " .. t:.~r fC:.r1i15" 

\ finist.~:-1f A.ti ~e111l -f1n1~l11;:ti µr· ... iLtL:l:-=. · .. ,r,_;. ,~.n.·,J J c-.-,..lpar-erl to 
that for i-''lC. Tins CvulJ ;··•= c·;:pl.:.11, ... ~tj 1,., tl .• i:: tLlCt lt,;-.t 
.al thougt. f .. ~, .,t?U F·'"~C art- \ ._., ~ l 1 1· l•t-ud,~.n.--:,:.. tt1t:• t.Jc:.-Bh.did of tt"'1c?. 
l•.;cal ma.-1'.~~t -i.:.r PVC prcd ... 1L\~ l~ laic,:1..::!"' :=.11-u..: .. <-"·-'L 1-·1pe: .:.1·e 

widt?ly u·>o:J in plLhTob[,·1':) .:.11d \. ... 11.·ci:.r-\c.d ""'./--£l•~••i"; H• buildtnij 
construe·.' c,,r,. 

I·: 198"5, ttat::- f:L:C:f1Li111ic .:1:.1i..:.!J l.11,r1:: :n Lhe 1:1.n.1r1tr1 1.,f~l"L: 

not good __.;· •• 1 tt.~~ wa?S r-._•t-i·•:..:i •. ~.i ~1. 111.' r-,~.11.i<a:~1: .i11111 r .• r·1.,r.11:.11 
c;f varlt:-·!~ t.he;.•r'1ioC1pla~:li1 ~••1d u ........... :.~ .• ~rt111q .1 .... 1.,r·iul~ ... 1-.Lf 

pr~dUCtS. f) y1-i:11..iL1.:.i 1111.r r"""°:f: • t..:~:·ito~·lt•f , \'fa~: uUSet·ved 
Clfterwear· 1·: ;,~•-~11s,.;. of tl.c.- •1••1-•, 1 I. Li·o:>' .. \l.i~: •. .t i.::.11 qr •• r1t""cl b·;· 
the gove:·r.rm:-1.t.: l~Hn i111i:· ... •r i:. 11t- 1·:- ,,,.,.J l'r" dr l•p1··• (I .,,r,\ l~ tlil..
ott1er re-::~.-·=- t.o;:pc:-r·1_.:nr:•..?.J '.;:l_,_..1,i, i11 ... ••1ll1. ii•"-',,., pt:rlr,,ps c:lu1,;· 

tc. the h ·.;I• ~·r· .t ·.:l:·.- : ;i boU. , , .. • ·- . 

. 
1. 4. Lor:al Consu•ptior.: 

T'.t: ~·P11-~rv11t L!c;iroi:~t ir: · .. .-11··1~ ... ;,r1011 nt llot.' ruur 111aJ11r 
thermopl .. ~-l.~c-:. 1s ~hown i1·, lc.i,l•: Tt1t: 11.=.~ •• :,:r·.tl .. ~t~tl tor 
local pr .. iJ.1c.t.io1o (-.f F:"JC .~1.d :·~; •11--r t.: 1 •. d:t..·11 · 1 r ,,;" 1 l·,;. r ... i-1 

mater l iiil 111 .. ,1.u fact.Lu .:rs. I-Lu L liv t I,.;-, 1m.J•" • ~~.::I • . : .-d nr 11.t, l.f 11= 

s.hare of ,_.,,L·r1 <:•,1i1m.-:1d1t.·,- ir1 tr .... 1._.1·,:.1 rr .... r-1.t<I ii• ;c;r,11 .nr.,;:: 

+:. 
-::..'"-•. 

9 
I ".'1:· 19 

, .l l11·r· ~' -· 6 

i· •~ ~~t111a&d:t::i.J l~n::£i, •.. :.· .,.,,1.< 11.;11 i•"r .:._.~ .. 1 ~ .• : .• .:. kq, 
whiltr tt11· 198/ rq1urc 1'-· •l.·1. ,..,.vr ·•-:" 11· .. :1·1.- ... .: Jt'1 t..:11 ... 1 
ccinsumpt,.-,..-, "' c.r·1-1L1r.d \~.~~ 1.; . .- .... or, .. Lll .... u.,r-. ti11.· 1 1 ;:J5·0~ .. 
Cjrowtt1,... ,I·~ L'.:' ~· ~·lrt:r .. ,11,,.1 ..... 1 •.• , -~~·•·It· • ~-·····~-,..,, l.111·· ....... I L'l 
!:>h..-r~s U• 11 • .:- 111llL;f'C•lll .... _ .. _,;,· :.-c .... l"l;J/ I.Ii.•. 

1. 5 .. Pl.~!it i cs .Product is: 

Plc.,;1.-: 
f l I\ l !iih Etr.1 • I 

nt•Hlllf ~C t.1 ·~ .-rl 

1.1r IJd1 IL. 

·: •• :lh l , ,-,, 
l ;:. '" .. , I ' ' ~ l 
; 11 l -;t1• ·.I 

1i1 ......... i I 

••I, I I 1 ( ·d I 1.11 . " I .. .11 '" J•I '··:·" 11 .. : flli:t 

' '" ... , ·I ' ' " I 1 Hlt · 

( l i.1···;;_}, 1 I t.:iJ ,,~; 

11 ,, I''". 1duc· t- ~: 

r 1 I •h 1,..,J ~' , 



Table 

~·" 
... ,...,... (I() 

l 

'9£, lift, lllft) 

... ,,,.,, ... 1 -

Ptlrst;r .. 
l 

1 
PelrtilJI C .. •i• 

,/. 

.. .., JMr..,111tiC1 

,..,_" ' 

... , "" If PlASJICS AS PEI .... nn II IETllC 11115 
Hit fl 1• 

19t IW5 •• 
•2 :m" nm 

HI 3537, . ., 
.,.2 l2ff 2031 

14034 14111 18'34 

8010 1'410 

6121 451t 7817 

197 

113'15 

75Ht 

204,5 

16053 

,353 

1 tri91rr f•11 (~r, fliles, lll8fl, trilllts, ett.) •Ill ot•er for1s lpl•les, s.,lls, f1l1s, foils, 
1111f ii, , .... ._ .. 1111 t111et, '''· ) 

SIUIC£ If IATAa .. tiolYI Sl•ti1li'1 Offi,t 

•• 
833ff 

57183 

4''6 

20085 

·15692 

1078' 
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~ 
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Tab&e 2 APPMEll aEllPtlOM IF PlASJICS <PE,PP,PVC,PS) 
IEJllC I• 

cmm1n 1"4 HIS 1• 1917 1• 

PE 
... 10 61112 571" m2 . 113'15 8334t 
HlllJU 35 H II 433 ,I. 

Al'fAIDl .... n• '81'1 51122 8'1111 113482 12430 
as:aa :::za ::::: s:a;a,a c:::: 

,, 
••to HI 3537, . ., ~ 51813 
H•fO 1$11 2231 2G04 .... 42H 

Al'fAIElf .... n• 28824 33145 5'115 70i80 535CJ5 
s::a:: ::::: :;;:: ·---- -----

N: 
... 10 .); 14034 .14101 18'34 20495 2008S 
EllllJU 3024 WO 72'2 '305 . '22' 
LllUI. ... 11000 12000 I'°~ 20550 24"0 

·----
Al'fAIHf ~n• 22010 ICJ751 21727 34740 38Sl9 

s::aa: :;::: ::::: ::::: :s:a: 

rs •'< 
l .. TU 1'12 1244 2031 3S34 46'6 r ·, 
u,.ru I 306 218' 4543 218, 
LU ... 11000 14000 16800 

Al'PAl9T CllllmPTlll 1611 CJ38 10845 12CJCJI 18501 
=:u ::::: ----- ::::: :::i:: 

lflll fllmlUSJICS 
J ... JEI - 8010 16410 16053 15692 
EINIJU 2'07 3888 36., 4S32 2818. 

Al'PAIEIJ cm.n• 727' 4122 127'1 11521 12874 
SUS :::: ::::: :::::a ::i:: 

Jllmf fS 
1n1u 6121 4584 7817 9353 10709 
HNIJU 2'78 1544 1357 147' 203' 

WAIEllJ a..r1• 3443 3040 '"'° 7874 8'73 
aa:a: ::aa •••• 1:u 11:u 

JGJAl 
Al'fAIEIT CMmrn• 123'31 118118 20444CJ 251288 214598 

uuu usu: l&UU .&1Ji3J& '''''' 



Table 3 DOMESTIC ·llARKET 

===================================~=====z==================•==•====••••••=••••••=•~••••====•••••••••••••• 
1986 . 1987 . 1988 . . . 

llETRlC TON I SHARE : llETRIC TON I SHARE . METRIC TON S SHARE . . . 
:=======•=====:=============~===============c==============•==========••=•:=•••••••••••••••••=•••••••••••: 

113482 .t.&. 20S 82430 38.40S: PE : 89811 43. 901 : . . . : . . . 
pp : 56815 27.801: 70680 28 .101 . 63596 25.00S:. . 

: . : . 
PVC . 21727 13. 60S : 34140 13. 801 . 38&.11 1T .90S: . . . . . . . . . 
PS : 10845 6.30S : 12991 5.201 . 18507 8.701: . 
OTHER . 

:THERMOPLASTIC: 12791 6.20, : 11521 4.604& . 12874 6. oo·,: . 
: . . . . 

THERllOSETS : 6460 3. 2.0, : 7814 3. lOS . 8613 4.00,: . 
----- ----- : ------ ----- . ----- ------ : . 

20h•9 100.00S : 251288 100.oos . 214598 100. OOS: . 
=============~==============================·========·=·===··==··=·==····································: 

POPULATION* 

PER CAPITA 
USE 

S6004130 

S.65 

I SOURCE NATIONAL CENSUS AND STATISTIC~ OFFICE 
ESTlJIATED FIGURES 

573560.U 58721307 

4.38 3.U 

.Ur 

.... 
.. 
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, . .,. 

calender •ii p1 u1.h1cL.;;. hc111~0L0 l·J..1r·::-:., ~-1av~ 11 ~.:..:I"°'• ir,.1u~;t1·i.:.l 

product.!: •.:11.:-t-1 .:..::: ~··!->'--= .,,,11 »1ttJ1-•lJ~. "-""' i1"'Ll-..i1Jiny 
containe.-~. fht.:- pl.:.;.t.li.·-=> i1.d11.:.-t1··; i" "<h>l• t:ruJ.::.i::J~d.1n lti& 
manufac\·.1r·e: o·i· pr-odu.:t~ il;r llo;:.-? 1:·1 °elt:cLt·wnics dfld 
automoti··~ inuu::;tr·y •. Tt1t? 1:L1...:\·t, lli11CS .l

0

f1dLb':..t 'i o..;i.::uunt~ fi:lt" 

a major flar·t r~f l.ii~ i.:or1=:u111r1t11~·1o·c,f l.t1t,·r1r11 .. !:::-ctt .. 1·11_1 1·:::::;;.,1n•~, l11.1t? 
to enc:a~·=:td .. ,tii::.n .:..l1"1~i ~· .. 1L:l-~1 1 ,,·1i._: .,j- "-.l.1:·qr,,\i_,.,,.:1. l•i.r cuit~. 

I 11.:-.iu" t.s 
.sveragi n•J ,;;.r•me 

. ir1creasi·•~J ,-ei.-trl;' ,.,-t dr·1 ::.\'.1t:·r._,,_;~- ···1.,t.:·· \_•i l-:-:#,:. 
show the. ·1·-:Jrf1;1 ::.tat.i~-Lii.::.-.11 d .i·,,_ 

~·· 1Li ..:.~,~· cil "t.•ri1. l y 
r.;jdp ,., .~nc.! 5 

0:1 tt·1t.0(1"1~r l".i:lnd, .-~~:~_ .. _:.,·ts c:-t ~·l'-.1:-l:..-: pr1;,t.Jui::.ls ar-~ 

4 

_making nooll and ar.:-- lir-.:.1 .•..• 1_;.··.·.111;1 ir •• ·!t:--,=~-•!<l- Pl.:..stic· 
product!:- 1111:::1nufact.uri::.-d fr<·in 1-·\1( ·911d PP .:L•1·,·:tit1.1tt..: •-tn:: l:1f ttH?. 
total i!Xp1:wh:. Tr-1c-r-~ 1·u'?t1.: l111i-1(""•/t.:i, 111ini111<.iJ L:'!f•Urt.s-ot PE 
and PS product~- So1i1E.· ~r i;du..:. l!oi- .:u-\.: ,;,.,.:.=..i d1:n:·d .:.::; 
indirect!·)- €.·):f•i.it"t.::-d such .::;,,.. f'•~·lyl1.2t•J~-' \l·".1..,u. ~···,; IJctr•l"ll-':fit:S, 
packagin•4 -'•dhee:.1 ·,~ tdtJi'.:s u::-.f..·l.I 1 • ..- frni b= .:.•>:port r-.:r!.:. The:.· 
Philippi .. 1·· r·i_1~tjcs: _ :tr.rlu~ Ir l":::: t1:'.-!;:C:11.1-'tl.iu11 1wruects .a 
conserva1L·.'•; yru1r1tt; .r·."lti::- n;· ~.~-: p-E-r /1.-·:,r in l:liH •::}:pr.irt 

market. 

1. b. Prot-.i em~ in the Locc.l Pl.::i~ti <.:~ Indw;. try': 

T:.•.o: l 98~ ... ,-.i:I 1 'i3L , .. lH -._..,_ .. ,.," t.1~r.c1~11::li..:d t.i;' l t .. : t·l~1lL:!l"'l .:d:.;. 
Science 01 vi::;1 r:•r1 ol- l 1 ;;111•. l , 1 .:. J I .:-·1~ 11111.·_,[ C!lJ'/ lk··Jt'd llp111t;:lit 

Institut1;" d"fDii J.-:lr:r1t1t-i.:cl i:l11: k r:··, r·• 1.·,t ·I 1·.·111·:.. ..:ti 1•1 11.;o.-•1 i ;_ 1j f 
the indu•:.tI)'. 

2. 1. 

-.1 .. ,.:1: ni adt:?q1.1.:::.t"• r·,.-";1 .. ,1,_,; t1·1·t1111ll\.h'.J/ ,;l.>1.1t"Ct·:o::.. 

fur· tur1r1Ld.:1t..t:•r1 '''"' P'1.nt·:.-:":·1~"J·, ~-Ji,·~..:1 • .111 ,,i: 
pr-1.:-.l11.1cts .:t1·11J .11Li1t! d~., ,,,.,.t i.h,;·1~l nt.1t11l:r11.. .-,f ni:..;~·1 

~ll"' c.;Jur; t. ~ .:ind ··~-·1 ·I 1 .-: •• t· 1 r·,,, ,, . 

\.n-ti\.Qd Of" f1\• 1111nl1t·, 1··111i:y·•·IJ t .. ,;·:i 1lJOS _.in 
,~ ..... t r··r· 1 1.-:•; .• 

rJ£-.;-·1E·elL-,l:.m~nt 1:1 11,_:1• ;•rc·J1H·t.!;.:, •. •J.•r·I i1.· .• t·1nr1s c:111cl 

ffi.:H 1-.l~t.S. 1:; 11c0 i" 1 ,,,., I 1;·11 1i11I. =":'•,\1•111<:1t '\.·.;.11 l 'I• 

1 r1~c11·I ti C.l ~,·,t; l1u111<~r1 

t ···1: t.1 ".i nr;r/. 
• ,.q·· !"f·,. t , ... 111 •• .;:;d , n pl '"'!;.:tl c:~ 

t. 1 \·;1, c r..1!i I: ,-, !" 1 m1.11,r L .;, l. l '.r, ,- 11· r· "-'"' 111 .. l.1·:r 1 •. , I ,-, 
p .,r· r. i r· u l ,;1r .1 '/ 1-•C< I :l'"'··r· r- ,_.,;.1 1 i~ .. 

. . . ~ .. RECYCLING ANO WASTE UTILIZATION 

.. 



Table If IMPORT DATA OF PLASTICS (1988) 

COllMOOITY QUANTITY FOB ($) 

PolJetbJlene 1 
'--Prlaary For• 32337 $77,145,095 

2 Otbet Foras 1003 $2,135,172 
Total 83340 $79,280,261 

PolJprop,ylene · 1 
Prlaary Fora 64909 $48,806,437 
Ot be i· For as 2 2974 $6,916,691 

Total 57883 $55,723,128 
I • ~ •• ~ ". 

Pol1st1rone 
·pr laary Fora 1 4587 $6,737,717 
Ot b•r For as 2 109 $104,169 

Tota:. 4696 $6,841,876 

Polyvinyl Cblotide 
Pr laary fora 1 14807 $16,201,600 
Ot ber For as 2 5278 $7,227,769 

Total 20085 "$23,429,369 

Otber Tberaoplastics 3 16692 $21,190,269 

Tberaoset s " 10709 $22,823,938 

TOTAL 192406 $209,288,847 

1Could be in tbe fora of powder, flakes, lu•ps, blocks, 
1ranulea or liquid~. 

2Could be in the tor• of plates, sheets, Cl las, toils, 
aonof ll, sea•l~ss tubes, rods, etc. 

J Polyaa1des, acrylic polyaurs, copolymers, cellulose, 
elastoaers, polyvinyl acetate, etc. 

It Urea and phen~lforaaldehyde compounds, polyesters, 
epoxldes, aalnoplasts, phenophsh, .:tlllcones, etc. 

SOURCE OF DATA : Nat tonal Si•t lst lcs Off~lc~ 

.. 



Table .5 EXPORT DATA OF PLASTICS (1988) 

,. 'COllllODITY 

Pol1etb1Jene 
.... , Prlaary Fora1 

Otber Foras 2 

Total 

Polypropylene 
Prl•ary For• 1 

Otber Foras 2 

Total 

Pol ys t yr ~ne 
Prlaary Fora 1 

Other for•s 2 

·total 
-, 

Polyvinyl Chloride 
· Prlaary for• 1 

Other For•s 2 

Total 

Other Tbdr•oplastfcs 3 

Ther•oaets .. 

TOTAi, 

QUANTITY 

445 
910 

1355 

683 
3605 
4288 

2986 
3 

2989 

608 
6718 
6226 

2818 

2036 

.. 
19712 

FOB ($) 

$515,994 
$1,197,395 
$1,713,389 

$64, 481 
$6,532,437 
$6, 596,-918 

$4,420,061 
$6, 011 

t4,426,072 

$846,945 
$8, 663, 113 
$9,499,058 

$6,025,661 

$1,960,743 

$29,221,841' 

1CouJd ba in tbe for• ot powder, tlilktts, luapa, blocks, 
cranules or liquids. 

2 Could be In the fora of plates, sbeuL>, fllas, tolls, 
aonotll, :uaales.s tubes, rods, etc. 

3Polya•ides, acrylic poly•ers, copolymers, cellulose, 
elaatoaers, po~yvlnyl acetate, e~c. 

~urea and pben~lforaaldebyde co•pounds, polyesters, 
epoxldea, aml nopha ts, plum op lash, s ll l conu.!i, utc. 

SOURCE OF DATA : National Statistics Office 
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The. 1 r11 ... r t!""~ i. nq ust: of 1 -...st. l • · ~- i .-, al, 

applicatio..:1i~ i~ i:,o:;;Hi(_) probl.:.-11.-. i11 U1t
plastic ,,rti.Llt.!-:. 1J1t~ Pt•i l·,·p:."11•!:;:- i·-: 
problems un =nl1d H..!~te'd1spo~i..1l ,·ji ~·1t·1u-:-t1 
one of t.t"_.-=>i-; l:u1-.tr· 1buli ng · t.::.. tl1L.,. d .. } ,,,h!» .... 

t:?;: 1-~ ~··1i.:1 i ng r 01·,_ge of 
~i~po~al ~f waste 
-•r•r.: drc:n I: I'/ facing 

p 1.a,i-ti c \·latt.es is 

Ir. 
which i !:> 

117B!:;;, t t; ·: 
Llt11l~t~ lhi.:· 

£1iv.1 r·r~.111":11t ... l 
D~pa1·t.111i:11 t , • f 

;·1 .. :· 1--'a"J ~-, ... ~ •• t. 
i;::,.,. i r·1.•r1mLr,t 

Dw L"• 1 \ <EM~;. 
'-">nil M.:.tural 

'5 

Resource~, · c1-:-11d11clt:cl ~n i n·t~n!:.o 1 · t· ~;.ur ·• •="i a.in t· 11c brd 1 cJ was tE · 
generatir11·1 1n Metro-ManiJ.;;,. n·1t- :~i.:Jt._.c;t1a:!i, nf tl1\=- placi: is· 
due tp l:u~ te1c.t that it is th.o~ 1i1C.·~t dL'ii~:'h . .,l·/ r,c.-,1ul.xl1;:"11 c..r~'1. 

in the f"l;i llP.pineS and CCintai;·1!: ""1bL1Ut 1t)~~ Of thf: tut.a} 
popul at i vi 1. • 

T,:;.ble 6 :=how the ~ppro::J1t1<tlE.· qu~•r1l:tt·ie!:.' L·,f th..:- soJjd 
waste ger·•~r .. -.tiu11 by cc.mpw-:=-t t .1 ()Ii ... i11l ~"ur·(:8. 11-.::;, 1.cstiotl 
quantity of vi.:.s.le pl.astics ii:: •.:",;:t-.;11ate:cl .:it 191 ton~ per day 
<tr,d> a1u 1- i.;: ... t-.uut 7-51. of ti.,, 1. .. t ;·.t ,;,;.ol id ~;.:.:;;tt; \':?632 tpd). 
The biggl·1~t ·>oltl'"C~ of ,.,.a~t-f::. 1:-.· u .... t·t-:-::::~rJe1.t.> •. ·d f;;1."'"clur (T"''bl.:: 
7 >. 

Tl ·~ ~.:-~.] 1 ;I "'"'~:-1 t:- cl:1 ~·:"'·-·~-d 1 ,,_, l·•'' i11J u ... ,,-,o:\•J•.:J by t" ht:: 
Environml·riL•1 S""ni t..;otiun ('~11t ·~r·. Tt..:.:"y \·••-:r·t.:: .:,tdt~ l.o ...:ol lect 

·ar.d disr,u,,..t;i ~-!.~·: dt thr;: 11._,::.1.~= "~ ·u,1-: M~·\.1·11 M.1rlila 
Commissic-1·,5. Pr·i ... ·att~ r-,,_,u1.-,1--: cd! :r>c:t_,, . .J ;,.q; ,,.-Jd1t 1r.na.l li:. 
The remaining 3.<J~I.. ar~ ei1.f .. ,.,r ·r , .. , .. :·1.l.~d, l::ur·r·,~··fl C·r· -c -:.·,1-r·11jt:-1l, 

thrown i r· t c.1 l1'1at.1:;r· • ~-i' Stt •~n. l j ''· • ·. ,, . .,. t • :r· u':'. <i• .cl. ~:l:;•m !r· ~ •. , ;-,,. ;i 1or• l y 
not. coll L:•: tu11 .:.t .al l. . . 

Solid "'''!:S-tt.:: 1;i.-:r1r.:r-"'ili~1n 111 H1:lr1:--:1._-.:·,,1r.1 "'"":,-. ~·rufr,i.::ted to 
increase rri:-.111 9,:,/,0(10 tp;-' i1··, 1·~·::-r~'. Lo 1, !2f.,~{_.:·;, tv,- in 1•".',85. 
<Table 8 i Li·/ 199n, ;,~c, nt'"·-J i nq tr.• t h 1 ·• r•r i;_, J ec t .i u1,, 1 1 :~ 1(-J, 6'.21"1 
tons Of ,._.,:,~•tt:".lflill te lJC"r'il:l'"r:d·1-1I p.::I' .,..,_._.,,. (l lb t···,;timatEL1 
that b·y t.l1tt YL·e:;r '2(•00, tlu:: '"'···1.-c.·p~-·! i~.; vu.it '1.:.,·.-.~ l11 i.::uJ:.rt:~ witt·, 
dr~~d 1.~28 1 800 tµv. 

An ·d1'.L~rnalivt:! 1111."'t:.hr1d l1·1 ~.did ,.,.,,~.tr::· i.li·:, 1 -,,.,~ •. d -,~to t)e 
recover c-.t lt:asl .;, i:o.ar-t of i t· .. ,•a: ,.,,.::·.tt::-::.. ... ,,11 l.1; r·ti!p,-c.;c&s!> 
them intr u,;,1.··-f1.1l lr·1-~·rndt11:t·; f. ..•. 1.11r..1t<i:~ .,;: 1:nr· re:::~:..::;urr.:r, 

..-·t.·H:over--; t•Ol.t·nti<;al o·f l'h,,l.t 1;, ILi111; ,, : .~ .. d Iii ...... :..,··;L., .:,,d·.pul". i:\qd 
the projc1·.l:<·:d pt:·;····:r.,r.t 1·i:-i:.n·11·1···._. · ,_. .. \ ,, .• ,,ct •• 1·1111·•_ . .,._-,.,;· <.ire~ !::.l1c:•i-111 

"in Tabltii' ::J ~,,·,LJ 9. t1, 19H.: 1 Ilic 1i•i·r r 1-'r1t.11,ir- ,,; I .tr.11 ~·i;.,:;t& 
ll'll1ich is 1·1:.11::::.·idt::1·ud _r·i~:r.:1 __ ,.,,._,.,:,,1.\1'.· ; .. ;,_,~, :;, •. 1~·: .-.11d 1~.:. . .,:q.1.:.-:l.rJ~~ Lo 
cc1nt1nua .;r1 lt11!:.> 11.•v"::-l 1.H'd:; ;r,. .. •..:11.t ,,f .-:,-._,nl.1ir 't• Fi:1r 

Jail iii St l cs •1..l:.t 11:.1~ ., C\t:11.-.11t :-·,.-1 ·,; (-·'.'fl ,:,•I 1 pi• c ''LI l i:I t·•·~ t· 1;., c.1·1er1.':'rJ. 
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Table 7 WASTE PLASTICS (HARD/FILM) 

SOURCE QUANTITY 

TONS/DAY ' 

RESIDENTIAL 

llARKE'f 

COllllERCIAL 

INDUSTRIAL 

CONSTRUCTION & DEMOLITION 

STREET WASTE 

INSTITUTIONAL 

OTHER WASTE 

T 0 T A L 

88.7 

11. 9 

21.6 

30.7 

25.3 

19.1 

197.3 

44.96, 

6.301 

10.961 

12.821 

9.681 

... 



4 
... - - ... - - - - - - -..... - - - - - - - - - -- - - - - ... ... - - - -.... -- - - - - - - - - - -- - - - - - ... -- .. -0 
u ... - -- ---- - -.. - - ... .. - - - - - - - -- - - - - - - - - - - -- ... - - - - - .. - - -- .: -- .. .. -- - - .. - -- - - - .. .. - .. - - -- - -... . - -co --..... - - .. - ... .. .. - - -- - - .. - - - - - - -- - - - .. - - .. - - -- ... • -- ... - - ... - -- - ... .. - .. - -co ... -u ----- --- = -- - - - ... .. - - - - - -- - .. - ... - - - - - - -- ... - - - - - .. - -- .. - -- - - - - - ... --- ... - - - - - ... - - .. - - - -... -co --..... - - - - - - - - - -- - - - - ... - .. - - -- .. - - - - - - - - -- ... - ..: .: ..: . - - ... - - - -- - - - ... - .. co - -u ... ---... -... - .. - - -;::: - - - - - - - .. - - - - -- - - - .., - - - :;: - - -- - - - - .., - .. - -- - • ... -- ... - ..: - - - - - -z - - - - - - - - -- .. -- ... .. - - .. - co " - - .. co 

" u .. ... ... " - - - = - - - - - - .. " ..... - - - - - - - - - " ... - - - - - ... - .. - - - " ti - - - - - .. - - .: .. " - - - - " -, - ... ... - - .. - - - H - - .. " = co .. 
OJ .. = ... .. - .. -· .. - - - " ... - - ,. 

5 - - - " - - - - - - - - - - - = .. - ... - - - - ... - - - - " - - - - - - - - - - .. - - " - - - - - - -- .; " • - - - - .. - - - .. ... - - - - - - - - - - " = - - -- ... -a co -= E ... 
E - ... = i .. - ... -... - .. -"° t; ... - .. ... --- ... -E - - - ... - - i ~ - ... I: ... - = ... ... ... - - ~ .. ... - u· u .... ... ... r;;_ • a u ;::: - .. a - -- u ... ... .. 

ti --- - ;:; ... - ... ... - ... - ... - ... -:t t .... - - = - -- OU ... ~ ~ :; - -- - -- ... 3 -... • -u ... -



ThE· CMB hi<t-=> "'11.,:o .i!':.~:11~11 1 ts flr•.o.I l111l Ir~: j;, \lti,c. lqB~H 

entitleLi "lr.du•..;tri.:.l M.:.•Jt.;: r:.,;1.-:11u1t: ·.1·t.;l1p1.·1r·1r~J'' .-1hu.t1 
gives dt-tr... l= or. indu::.:Lr·1~d .,.,_.-:1,'=-:: ~-1h.l1 =-"' .~Lld~, a!~:o:1l.i::.-, 

~OlVeOt!: 1rdaStJCS/rltt.Jl:it-:1-1 111•.i .·I 'dl\lf{!1..:~:,, ,..,Q,.fj. ;· .. -. .. .?r I utt1f":r 
.inorgan.i;: t:.tn?1n1.::;:.l, ut.l1•:r .~ .. - •J.::.1:1: -~I c:.:iolLdl-·, u~l'SIW<:t::es, 

t~xtile,(1..Atc-r, ro:i.scel.id1t.:._.:.·.:;. Tri!':: ;.•r..:.•1t:.:r1 fs being 
undertal :<• .ir-. coll">bnr·,,.;:., .. n 1-si u, n •. ,ut.:::-.::h1it.:;;sl. Res.::-arch· 
Centre \.~PCI of McGill l•11c·.:t:.-r·sit1 [.:.,r.ad"' unc1c-I" ;;s fin.anc:iaJ 
grant fr"hi• Ir.tcrnat:ior1cti Uc··1t~l.:>p111i:,•il f.:::..:::.1.::.:.r-1:·~, Ccntr·e \ IDf-:C) 
C.u1ada. ll .ciituS to m.arkL-t .. ~In· ~11du-:::t,· ~.11 l·:.,i;;I~ uhict1 t•<1VO C. 

potentic..l ·,aJue for reus~ tn ._1ncAhi::r· ir"Ju-:,t,··,. The EMB iict~ 
0:.!i the llu~dlo:&l:C.(' b~ll·IEi..•fl 1:1,...; \·k,~lE: D,l~ft\-•r ~,LC_,t- ·arid LJ·,~ 

potentiC;.1 11st:r. 

i. _;i•il:! 9. f'roj~ct·t::rl f°'.·1-r o:c,r:t· ,.; .... -,~ovr:·•'-Y id t·l,f"_, 

t:o.r1pr:ine1.t.s o-i :-:in11 ·1 \·.:;..•"-'t"' (•/.:·nr ::-·.~i.)(:; 

~Q!l!E!QtH . .m!,§ 
T i''PD ui' l.>J.;,:::.tL• 

•t i 

~.i-1 

Pl~st.:u:, f11,,, 

. ·,., 
• t·l~t. -.li 

·~ .:·1 

2. 2. 1 l1J;por·t 

EIC.\!: •• ·11 11n !-l1t:: ~l..~l 1~-.t '' ,,1 ·lul .1 •. l ... l.·.•1.~ ·I •;nl 11c:r·l:U f-rC"10I 
t.he Nc.ti ... ·,,"1 L.a ... 1. .. ~:t1r:-:; iHf11.'·-', 1_1,..·1.-1111,1··1,.,,._ .. •t••P•·r·t!i. n 
l;;.rg& an.r..1.1111. u+ 1)l;.1::tlL"z ~·"·~•·· '''·" ·'.1r.q·1. J.. 11:-11.:1 .. dc1r1c-, c. 
t.ot .. l of .",,~:i•_; Mf vlltr, HH1 ·,d11.- 11; l-·l,Ul.'.,".::':~1 "'"-1~ 
i111pc.rt&Ci. f"JC lio.v~ Lt .... l.:11i;L··.:.l. 1111pur·l,1ilt.•l1 ·.-nll.11111·,, 

accour1t1:,~1 ·fnr •. 1t"•.:.A1I ~~·,-·1. i.>.(" 1.t r1i1, t·c.1 •• 1~ imp1..1r·tpc1 
pl.astict 1•11.\~.:.tt;: <Jltd :;.1~r·r.1p. ILL·. I~:: rt:dl~il·H·-.1 ,,., 111dr11·r·r·r,·1IP.r1e 
"'hi ch i<. ..1l1clut. 3~~~ u~ tt.i:. .. 1 ,,1 .. .1 1111;1..r t. ,.f :•I .• ~·I i1 ... ; ifJi.;'.;ti:is 

I 



Table 

•,. 

10 IMPORT STATISTICAL DATA OF PLASTIC WASTE AND SCRAP 
METRIC TONS 

./j(' 

:==============================~======================•=m•=m~••••••••••••m••••••••••••••u•: ~· 
1985 1986 1981 1988 .. 

:=============:===============:=======•=•====:=••&••••••'•a••:•a•••~••••••••:••••••••••••••: 
COMMODITY 1984 

: Phenoplas ts . 13 : 8 : 21 . 
: . . . . 

:Polyethylene : 1670 : 1128 -: 3038 . . . . . . 
:Polypropylene: 636 : 727 . 623 . 

32 19 

8594 8127 

3411 1840 

:Polyvinyl 
Chloride : 2582 : 948 : 2418 4965 8260 

:=============:===============:======•==••==•:•••=•••••••m=•:=•••••••••••••:••••••••••••••: 

:TOTAL 4961 2811 6164 15002 22246 

:=========================··==·======··=···=·=·=·=··--····································: 
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and scr: ,~-, _ Ft ci:1 198'! J ·~f1f1, 1 ... ,_.l-.r· l '~" !>-1., ,; l _ '·.:. 
general ;· i;1cr·<'-a!::in'] e.>;LE:pi.. t"c·r ;-u::.l~··t-ii1'.:l.:-r • .::.-. 
been no : 111jjr.r·t ot pol ys~ -,-r-~• •t• ~-1_.: ;··._ . ..::.11\J :.~.- 1 .:.;1 •• .. 

these c:t ,,;-.11101li ll E=~-

<H·ll L:cra1; i~ 

T~1t·r·1o: t-1 .. ~:: 

I 

0Lh l1::. ~ dut·1 dr..:,.,11° .... ! ··-,··"-1 ... -1 .. •.•n r..:.1l.., i1r--.lt.:·rlcil!::-, ttie 
Philipp·rni!~ ~--=por·tt:d Cl lul"..11 lol ".:>_h-1 nr t•t µlu=I h-~ W.s~t~s 
.Slid scr ,·. p .t fl ! 99 ~ ar11"1 1 9::._i;.j. ::;t:t:: r rtl) I i.· ·i 1 ) • I r1 198'1 
1986, or; Ly PS :::.t:r-ap "'i:i:= l. 0 .::11u} l;!>X(ltif"t...:-r! b.1t nl .:. S1i1cd l 
volume. L:·.;purt uf 1.•l.:.-sl1c."- ~·1.'t!o.'.'-"' .;..nd !':>• .. ,·c.p is m.:sir.~y 

dominott·d l..y pul·i~tyi L'lh~ Hlii1.i1 lo~•oo ••_1;1e,r·1 .. 12t ·l"l'""~ uf ..:1bc111t 
171 MT' ~.-.d 7·.>1 MT in l9fi"1 .:i:1d l'~-'~!:·3. 11·u::'='t' H;1L1r..:s 111uyl .. e 

attribu1·,_,'l1 b.1 ·lhl! f.:tc:l tl1L:.l t;:--cl..-.:tL. .. :.Ll.i tl1~· i;,iJ·.1~tr ;'ti;:.:;;. 111:;t 

yPt mas1 •:r L•l1 • t.ln-:: HSt.: c:.f F'S. [; • ::: '""1 ':.-l"> ..,, ·~~·-•Loi'; :.~t.:,;j.U~L: l·"S 
is 1-nor·~ .i, t t-i..;;ul t tu , .. ...:,-: .:;,:. • s:q••I( ;:-ti. LI~ 1--..:-r· ~l..-L•l·~; ~uc&-i a~ 

PE, PVC t ·1,J ~· ::.11;i .ius ,;:,r·i:..: i"il1\·1 t_,i:;:-; 11y • .:-.·: µ.:.;· L j,jO t·u t • 11 Sil""! I ,:·r· 
quanti t .• :-;;. 

AL.11 .. ,:11.-.q 1_,-, t·l·l~ .;,.1.-1 •.1 . .11 • .-r.-.I 111•1h 1111 l·i •. •l1··:.r •• ,1 
Stati::»t•·=~· 1J1111:1~, 1-1 .... r1•1lu11•1 1- l-11u1111 11• Is(: lt1L; f11L1.Jtlt-

i111porte1 !.S· (-.llr -~il~t.t.ic l-i"1'..:.lt• ~,r,\1 ~:11 •('· ''"I r,f 11\E 
plastic:; pr·l":,cJui::t;;. ::ir·L- 1.:t!;.1. ·..:.01-•,1• Loti L.• l(,.,·,1..:;;_,,,,lJ- Plil I ippi11H 
plastic ~_.r,-.d11ct~ c.iCCu111.i·c..,.d "' ·; . .<." .-o1 11.1 .. ;:1·11•1 ::.i .. ,•.;.l>': 

imports ,r, I 9t1~i. 

P''C f<ec ye l i ng 

Pot . .;.·u1;'1 C:!ilt:•rjdL- 1 .•••• · .• .1111 l-. ;•r ·~·:.l·1,·i i ,-, !;.,·.1.--: .. , •1i de 
r~nge ''' .• ._ .• ,t LL..-1 :i...::.: •• :.:, t.,.,t.;? J'• .;,,,, .... _L,\. .,,,:I i1;·Jl\::.l.r·1-.::,J 

applicc.1~c·11";:.. 1-•~1, ...... ,.tly 1 iii·.· 1·11tlq·t=·•'•··: ... , ....... ,,,. ~" 

r·elativ1.t·:1 lar·i;-:1: vul11111~· uf f'."·-'i ;"r·1:1!1i1 I:., ~.:11·.:!". ... ·t,1.~l.L:,-", 
constit. t.:~ ~e.;.: of .tin;- Lc.t'"d i.i:.· I i1>·. ,.,·,.d11ct··. ,_· .. 1:1"1 l.u1J. 

A ;r-111.:: '2'_):purter i: .. ~ f"·/I~ p~·.::11h.H..:t .. 1:-r-cnl•1ci;-,.1 fil111s ·tor 
pcsckc.qi1 .], oht';I•.::, P 1.'C {l1_o11r , ... _,1,-.-·1 · .. I!:'. L\llli i ·.:1. •• d•,.·:"d'/•.: L.1111.-L. 

15 prod1 1 • l111J ~•t lt::r.1!"l". 1~;•11."> :11 ·11,.•1oll1 ,,t P• udl.li l-. "' l.:l(h) llT 
of pl.ots1;1. p_r\•<1ucl~ i1-. ,, ..... lt i~:, ~!;t·:..1 .. .1~-d >11.:~t ·:(•"1. ~-l~ 

the r'""' ,,.,,1:r:~r·1 .. d u:it~<'.I •~· '' ·-·!• 1, .. ,_ ll.1· •' ,; 1 ...... 1.~!il tot.::tl 
scrap CJ•··.·•· .• tr.:'1 du1·11n) ~ .. ··,···h11; :•·1• ,. ·•i ~·r1i':11111.I t:l ;· 1: .. )(1 

MT /year· 1 i-.1., ·-'·• r",.:1• I~· 1· I ....... : : I .. , li"·" I .1 I• I II' " 11· i I I 1L> 

pr-t;ducL .. ·Ii (.11 • II•'/ i ..... 1,-.1:11 .• ·; .... ,.I'" ...... 11:1·' ul '~-
I11ciden1 "I:, l.!ol.:. 1.1.0111;•·.•I•", u ... ,_;1. 0 11; .. -.:~·.,1· l.1:1 1.f i:L1~ 
pr·odut.:t r1·11!' i.:Luh[1.:\l"o/ .,\ ~-'' ·, 111;·,, ,,. i ~:· l''-.'f , •·.·.-.I,_. .11111 ·-.1 r ~•P .,;1J 11J 

buys PVI ._,.·,-.:.p trr1111 1,.c,,,j ,,,,,._.. ,,., ._,.· .• vli.:L.I. 11 ••. ; .... 1.l~11·1•J ,)t 
ttilS ffll.I: 1··1,_1yt:f tlC"J(•r·11 .. IJ 011,.,, .. ,-,.d ,., 111.•f.!. tq 1.•t· \1)d/. 

recyc l ti!•: f''-h~, 

'2.'l. 
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Table 11 EXPORT STATISTICAL DATA OF PLASTIC WASTE AND SCRAP 
METRIC TONS 

:=============================================·=====·=~=========···=······················: 
COMMODITY : 1984 : 1985 : 1986 : 1987 : 1988 . . 

:=============:===============:==•===========:•===•=•=•===•=:=••~••==s•••==:•=••••••••••••: 

:Polya•Jde 

:Polyethylene 

:Polypropylene: 

:Polyvinyl 
Chloride 

:Polystyrene 31 

402 

50 171 

60 

107 

346 

17 . 
" 724 

:=============:===============:==============:=======••=====:=s=•==•===•s==:============•=: 
:TOTAL 31 50 573 1254 
:==================================================••7==s==========•=••==••===•======•=••=: 

SOURCE International Trade Dlvlslon 
National Statistics Office 
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l.t-. .:ii Jull l l ti;-: of t.ht: 
l.1..·~· ,_,_l t.·~- .··.-'_,.) Ml I fi1Ltr. l h 

.,,-..•..• bL.i1,._; lJ~ii~l-Lltf-.:~o 

~· ····~·• · ~Y •· 11•: · t . ) iL~l.1 l'i r 
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Therefor~·, PP ~cr;;;ip. Ljt'flL°'!'rc:.1··,._.n .i!:; 
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In fact <.• 11.·,c ... 1 1.:c1ntr·.:1c l t'•t 1.•r 1·1; 1 t•·~1;;-.,., "• ~-'''~· f,-,,- :.or·_tt:cl · 
gar·bage Lf1 C1("1'.lt~·r· ·ti:> r·111 •. 1\ll .11,v: l1;1u~'.1.~fi1ll1.I: .. l.L.• 1.·l~H:sjfy 
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tl'r.·l'iron1r1 ·111 ,i1~·11 •/!tH•1t.;d by I l1l: : 11rl•I'. .. Ir~ •.• ~. r..1cl•,1.·r ,, r.1r ~ 1;·: .• 



l •) . 

~.t for plastics rf.:cycling ir. preparc.tion·for ir.crease 
in .-: on su1r1p ti or. 

Th~ ! .r-.--s•.:r• i 
Phil i ppl ru;;~-- \ .::.--4 
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Pl.::.- .t. "''"'s.L .. - 1··t:c .,., l, 11;; .i ., i..: >:: J I . •; . ;, ! 1 l 1111 t: ~~r:I 

scale i1. l,!11: t"t.1,1p1,·i111.:!-•, ... ~.t;,1.:,;- 1-·:1tl; l'\.'f··, ~ 1 • r , ·I 1 l , . h ~·>ii"" I t: 
1111:,, 11h.1l:et·tal P\JC is ~,.:-11.y t"·c,11•.)l,t b.:11.I: I··.- ~:u .... ~ LS::"11r1,11·11.-·~-

is prc•C:L':'"'--'r.l ;.,,..; r-i:-qri1·1d .~,1111 f-i;r ,;;n111<; t,..·,_ .• 111,· t.~- r·t~':y1:: 1 t:;i.I 
content _. ~· ;,:::. ~iJ <]I• ~'=· i.·11.1:·: .. ~ ·t~ • -..:. ., l , ·"-' r-i:::c: ye: 1 c:-·d ; 
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WORKSHOP ON •PLASTIC WASTE RECYCLING·• 

TO BE HELD IN SHANGHAI• PEOPLES• .Re~UBlaIC 

OF CHINA FROH 10 - 12 APRIL, 1989 

COUNTRY REPORT FROM SRI LANKA · 

"6. P.I. Iddama.tgoda. 

Ce.yton 1Mt.itu.te. a' Sc..ie.nt.i&.ic. and Indc.u.u.ia.t Rue.a.tch 

nrrRODUCTION 

Sri Lanka, with a population of aQc>ut 16 million ~opl.e has a 

popular dennnd for plastic items in both darestic and industrial use. 

tt;>rethan 100 lar~ small and nCdiun industrial mits are registered in 

the nm.Jfactum of plastics ~- 'ftle main items produced are household 

articles, bottles and containers for storing foods and chemicals, plastic 

film, electrical aP.':tianceS, 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 g:>ods. 

Sri Lanka inports about 90% of the plastic raw naterial used 

in the nanufacturing sector and the only plastic p:ro.iuced in Sri Lanka 

is Nylon - 6 with a production of about 1500 tons annually. 

'n--.e foll.owing table gives sore data on the rronufacture of 

different types of plastics goods in Sri Lanka 
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Prod...:t 
Oltp.it in Hr 

1983 1984 1985 1986 1987 

Rigid PVC pipes 6.2 6.1 6.5 1.8 8.1 

Flexible PVC pipes 0.4 0.4 0.4 0.5 0.5 

WPE film 5.3 5.1 5.5 6.3 6.9 

HDPE film· 1.0 1.2 1.2 1.3 1.3 

pp film 0.6 0.6 0.1 0.1 0.8 

Woven 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 s.s 5.9 6.1 

Injection nn•lded 

etc.) 

Total 22.7 24.8 24.8 27.8 29.5 

2.0 PLASTICS WASTE IN SRI IAN<J\ 

In Sri Lanka, plastic waste is genemted in bilo different 

ways. 

. 

1. Fran processing of plastics - this waste is estinated to 

about 3000 tons/year. 

0 
2. Fran !>X'Oduction of Nylon - 6. waste nylon of ~t 200 tons 

is produa!d in this plant each year "1ich ~ sare e>cport value. 

3.0 tECESSI'l'Y roR RECYCLIN; PLASTICS IN SRI LAN<A 

The need for recycling plastics raw m:iterials in Sri Lanka is 

nai.nly due to econanic reasons. Cost of raw mterials in the plastic 

goods RWJufacturing sector has increased very nuch during the a!Cent 

past. 
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Fol.lDWing tat>f: gives the current price . of saze plastics 

raw aaterials used in Sri. Lanlca. 

US $.per ton 

pp 1000 

1200 

1200 

If the plastics wa5te in the processing and nanuf acturing 

sector "1ich is about 3200 toos per year could be xecycled in 811 appro

priate mnner, it will help lowering the cost of production trenendously. 

~plastics wute has not beo:De a threat so far to the 

envimment in Sri LanJca. developtent of .recycling nethods of plastics 

will enable to overcare any problem of that sort in the future. 

4. 0 RECYCLIN:; OPERATICH; IN SRI LAN<A 

At present all abc:JVe plastics are recycled in Sri Lanka. '1be 

recycled neterial is used for applications "1ich do not requite strict 

food end d.tug regulations e.g. use in film mnufactun! for agricultural 

pu:poses, disposable garbage bags, pipes etc. 

Method of teeyeling is as foll..cMs : 

(a) Collect waste material especially fn:m factory off cuts, wash 

end dry. 

(b) Feed in to autanatic ~laim system consisting of heavy duty 

extruder, screen changer and pell.etizer • 

. (c) Use miJccd with virgin material 

I. 

I 

~ I 
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'lhe following table gives a coopal;!,son of properties of 

recycled film material. 

eooparison of l?olyethylene film 

Vi.l:gin Material. vs ~ naterial 

'D!Dsile Stiengtb at yield (H Pa) 

VUgin naterial Recycled Material 

length- Crosswise length- Crosswise 
wise wise 

M!all 17.6 11.5 18.6 14.4 

Standimi 1.2 0.3 4.5 1.9 
Deviation 

Coefficient of 6.9 2.5 24.3 13.2 
Variation t 

El009"tial at Bmak (I) 

Virgin Material Recycled Material 

length- Crosswise length- Crosswise 
wise wise 

Hean 238 125 JOO 530 

Standam 89 51 . 154 153 

Deviation 

Coefficient of 37 41 51 29 
variation ' 

~·· 
~-
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4.1 Description of a Typical Iecycling Plant 

'Ille fol.100.ng is a cost estimate of a re.cycling plant 

available in Sri Lanka. 

Value of nechinery 

Value of buildings 

Working capital 

Annual production 
capacity 

- Rs. i.sop,ooo 

- np. 500,0~0 

- Rs. 1,000,000 

200. 

Ex - factory selling - Rs. 36 - 45/kg 
price of xecycled 
plastic 

F.npl.oym.mt - 25 people 

Estimated annual forei~ - Rs. 9 million 
cJCr:hDn93 Nving 
(US $ - Rs. 33.03) 

It 15 estimated that about 1500 tons of polyolefine waste 

is produced annually in Sri Lanla but only about 500 tons are .recycled. 

11\C following are tile! reasons for low recycl:ing efficiency. 

(a) Difficulty in col1ccting waste 

(b) Mlchinery :inported fran developed countries are too 

expensive and also sqilisticated 

(c) Poor tectuiical 1alow-how on efficient recycling. 

5.0 fUl'lJRE OF RECYCLIN; PI.ASTICS IN SRI LAN<A 

Growth in plastics will g:?nerate enough r.iw 11\lterial for 

rt~cycling. lmredi.ate need is for recycling technology in foll.owing 

plastics 1 
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(a) . PVC : At present PVC is l&.~ widely and 
~-

facilities are 

available for recycling to sore extent. Recycled PVC is used 

for nunufacture of building construction 11oterial. 

(e.g. Qatter pipes and conduit pipes) 

(b) Nylon : waste noterial is ~rated in the Nyl.on-6 plant. 

Difficulties in recycling dm to absence of know-how and 

quality control prooedw:es. 

(c) Polystp:ene and other themg>lastics : Especially. blends if 

i:ecycled ooul.d produce no.terial.s for decorative purposes. 

(d) Polyolefine : 'l'he bi99'$t growth ama is envisa~ in 

polyolefines. Present technology appears adequate but there . . 
is a med for snail scale nechinery to be used at a cottage 

(SHI) level.. 'lbi.s type of equiprent is not available with the 

larger nanufactw:ers and it nay be neoessar1 to carry out 

devel.oprent work to produce this type of nach.inecy. 

Considering the drain on foreign exchange it nay be advisable 

for Sri Lanka to inport scrap pl.c'.lstics and recycle in Sri Lanka aoconling 

to 11ell-defined technologies. 

6.0 POLICY J\N> PLANiitG ON RECYCLIN} OF PLASTICS IN SRI LAr.a<A 

Hatters relating to recycling of plastics are dealt by the 

Min.iJ!t~ of J".ldustries and Scientific Affairs. At present approvals 

for inport of recycled naterial and mxh.inery are granted by the local 

Invesbrent Advi5o·:y Camdttee of Hi.nistcy. of Industries and Scientific 

Affairs. Policy is governed taJdng note of factors such as · 

safe use of plastics and other technical matters 

t 

I 

I 
I 
I 
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Vv!te CISIR are consultant~ to Hinistxy of Industries and Scientific 

I AffaiIS. PreSent tariff and non-tariff restrictions disccaimge inport 

I • I 
I 

' I t 
' i 
' 

of recycled aaterial but no distinction appears to be aede between 

scJ:aP (mfit for processing) and recycle4 mterial. (fit for processing 

blended with virgin mterial). It woold be advisable to foxnulate 

policy on this mtt;er so that use of aclaim is not misused and benefits 

are accrued acconlin9 to intemational. pmctioes of use of reclaim. 

' 

I 
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"TUE SlnIATION OF TllE Pl.ASTICS WASTE RECYCLING 

INDUSTRY IN TllAil.AND" 

"PlllETOON TRIVIJITICASEH" 

In Thailand, plastic products have been coneldered as one of 

the moat important eseential factor for a atandard of llvlng. It haa 

been used or even been manufacturer ln widely different varletlea e.g • . 
table.wares, housewarea, ropes, nets and etc. Hence the plaetic 

industle• have been well~known for more than thirty year under the 

production proceaa ranging from elmple munual injection machine• 

upto. sophisticate automation onee. 

At present, the plastic industry has been widely extended not 

only for just import aubatitution but also for export to the international 

marketa with a aubstantlal foreign income. On the other hand, the 

plastic material industries have been also developed by ute}izlng the 

natural gas belng sufficient to aupply commercially for more than 

thirty year wlth the dally output of 400-1000 mllllon· cublc: feet. In 

1987, aeveral grade~ of plastic resin ~·d•' LnPE, llDPE, PVC, PS can be 

manufactured with a total capacity of 22,000 metrlcton per year together 

wlth another yearly output of 10,000 metrlcton for thermoset grede e.g. 

PF, UF, HF, and UP. 

There are many plastic r~process factories ranging from amall 

to large factories wlth a number around 2000 totally. It ls believed 

that 70 percents are the onea wlth yearly capacity below 500 metricton 

and half of these factories are of the yearly output leas than 100 

metrlcton. They cover several production processes as follows:-

1. EXTRUSION PROCESSES 

1.1 extrusion blown film or tubular blown film 

1.2 extrusion casting or flat film or T-dle 

1.3 extrusion blown ~oldlng 

1.4 extrualon profile 

. ~· 
Cont. page 2 ••• 
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2. INJECTION HOLDING 

3. TllERtlOFORMING 

4. COHPRESSION HOLDING 

S. HAND LAY-OUT (Fiber glaaa or unaaturated polyeater) 

6. CALENDERING (PVC aheet or artificial leather) 

7. LAMINATED (Furniture) 

There la promialng potential trend of draatically rise in 

plastic atilizalloa ln Thailand. From the comparhon data with aome 

lndu•trlallzed countrle• or even wlth .~he other: A5TAH countries, a 

aubstsntlal different rate of plaatlc utillzationper capit~ per 

annum can be clearly noted in Table I 

T .. l• I Plastic atllizatioa iata 

COUNTRY 

Thailand 

Singapore 

Ha lay.ta 

Indonesia 

Phllllpine 

Taiwan 

Hong Kong 

Korea 

Japan 

U.S.A. 

POPULATION 
(HILLION) 

ss.o 
1.5 

10.S 

110.0 

.. 6.0 

20.0 

s.s 
45.0 

121.0 

240.0 

PLASTIC UTILIZA
TION <llVCAPITA/ 

A.~111 

5.5 

61.8 

10.6 

1.8 

J.l 

88.0 

72.0 

ll.O 

53.8 

62.6 

RA'' E OF GROWTH 
YEAR 1 8l-86 

13.J 

U.4 

9.0 

7.7 

6.1 

21.8 

10.4 

17.2 

From Table II, the total demand of plastic resin in 1987 and 

1988 in Thailand haa been increased wlth an average rate approximately 

of 20 percents. 

Cont. ·.page 3 ••• 
~ 

\ 

w 



-

.. _ 

-3-

.. 
Table II Total demand of plaatl' reoln ln naalland 

RESIN 

PE 
pp 

PVC 

PS 

ABS 

DEHAND 1 87 
(TON) 

260,0JO 

154,000. -

161,000 

66,000 

4,100 

. 

DEHAND 1 88 
(TON) 

325,000 

171,000 

181,000 

80,000 

S,000 

GROWTH RATE 
(l.) 

25 

11 

37 

22 

22 

.. . . 

The above total demand quantltiea of each grade are certainly 

inclusive both quantltlea of domestic and export utilized: a:aounta. 

In the meantime, the resin production capacitlea growth in 

Thailand are listed in Table III. The flrst phase of natura~ gaa 

development, so called NPC l,wlll be fulfllledin 1991. 

Table III : Realn production cnpnclty ln Thailand 

RESIN 
CAPACITY CAPACITY 

1987 .. 1989 

PE 125,000 255,000' 

PVC 140,000 140,000 

PS 32,700 32,700 

ABS 4 ,1,00 4,400 
pp 100,000 

• 
Cont. rnr,e 4 ••• 
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From the above lnformatlona, we may flgure out the whole demand 

quantity •olely of doae•tlcally ~aed a8 ~00,000 metricton yearly • 

In general the p[~atic waste may come from two aourcea. Flratly, 

it comes from industrial waate which normally estimate• of 3 percents 

excluaion from lnllne recycle process. Secondly, it comes from post 

conaumer waste wlth estimated rate of 20 percent•. Thu• the. total 

pla•tic waste collected yearly may be around 69;ooo metricton. 

Due to the rapid increase of piastic utilization 
1 

the proper scrap 
. 

recycle process has been overloo~ed. Hoat of the recycle procea• plants 

are treated in homemade method whlch la considerable poorly controled. 

It ls bought from plastic factories or collected from junk. Then it ls 

cleaned and classified •. After p4lletlzation, the recycle material will 

ba aold back to tha factories for low arade product production. Thla . 
trading haa strongly created many problem to the society enviroment. 

Hence the ecology of the plastlc wRste muat be carefully lnveatlgated 

and be considered aerlously in order to avold any blg dlsaater ln the 

future. 

Finally; we may atate that Lf on~ can achieve the plastic waste 

properly by using the new technology controled process. It la not o~ly 

provldlng good recycle material but alao, ln return, we may enjoy the 

safety envlroment and obtain more value added amount yearly over JO 

million US Dollars i.e. for Thailand • 
.. 
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