CHAPTER II
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The amount of plastic wastes are expected to rise rapidly in the future
and do present a trouble some disposal problem so they can be recycled into
useful products. Wasteplastics consist of plastics resin or product that must be
reprocessed or disposed of.

Post consumer plastic waste is any plastic that has been used by the

consumer and discarded. It applies to an individual plastic or to a mixture of



plastics. It could be one type of plastic, such as HDPE milk Jjug two types of
plastic, such as PET beverage bottles with HDPE base cups; or a mixture of a
large variety of plastics.
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2. Types of Plastic Now Recycled
Type of plastics are considered in the following [2]
a. Polyethylene terephthalate V(PET). PET is recycled primarily to
polyester fibers used in the manufacture of sleeping bags, pillows, quilts, and

cold weather clothing (green bottles are processed seperately because green



fibers may be used only in garments with a dark-colored outer shell).
Postconsumer PET is also used for carpet backing and fibers, molded products,
polyisocyanate insulation board, film, strapping, food and nonfood containers
and engineering grade plastics for the automotive industry.
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The most common consumer items produced from postconsumer
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HDPE are detergent bottles which are usually made in three layers, with the
center layer containing the recycled material. The inner layer of virgin resin
provides a dependable barrier, and the outer layer provides uniform color and
appearance. Recycled HDPE is also used for protective wrap, grocery sacks,

pipe and molded products such as toys and pails.



c. Polyvinyl chloride (PVC). PVC is widely used for food packaging,
electrical wire and cable insulation, and plastic pipe. Although postconsumer
PVC is a high-quality resin that needs little or no compounding, very little PVC
is now recycled, because the cost of collection and sorting is prohibitive.

Typical recycled products include ngnfgod containers, shower curtains, truck

bed liners, laboratory mats, hose, flower pots, and toys.
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e. Polypropylene (PP). Polypropylene is ‘commonly used for
automotive battery cars, container closures (caps), bottle and jug labels, and, to
a minor extent, for food containers. Polypropylene labels and caps are normally
granulated with polyethylene products, and 10 to 13 percent can be left in
bottle-grade HDPE regrind. A larger amount of polypropylene is left in the



mixed flake only for low-specification products such as plastic lumber, outdoor
furniture, posts, and fencing. Lead-acid battery processors also recover
polypropylene for use in new batteries.

f. Polystyrene (PS). Approximately 5.2 billion pounds of polystyrene
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sorting, granulation, washing, drying and pelletizing. Solid foam board is
processed differently, the foam is chopped without heat to form a taffy-like
mixture, and then sprayed with water and chopped into pellets. Recycled
polystyrene is used to produce foam foundation insulation board, office

accessories, food service trays, trash receptables, insulation, toys, and injection-
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molded products. Manufacturers are apparently satisfied with the reclaimed
resin, but processors may require subsidies to cover collection, sorting and
shipping costs.
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Table 2.1 Various codes of recycled plastic products.

code Plastics

PP polypro ne
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Plastic recycling is on the thermoplastic component of the plastic
garbage stream. The entire of plastic packaging is thermoplastic. Nearly 80
percent of the major thermoplastic resins used in packaging in 1989 were

polyolefin (LDPE, HDPE and PP) as shown in Table 2.2 [5]

Table 2.2 Plastics used in packaguily

Polymer Major use

Low-density polycthylene Shrink wrap
, water, juice, detergent
Bottles
“8nack food, film, ketchup
% bottle
“Rharmaceutical bottles, foam
v Weaps, etc.

oft drink bottles
ater and salad oil bottles,
household food wrap

High-density polycthy'cncv
Polypropylene (PP)
Polystyrcne (PS)

Polyethylene tercphthalate J
Polyvinyl chloride (PVC) 4

Other

Total

"

y;
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On ﬂoﬂ{iﬁsﬂ Mgﬂ ﬂ%ﬂz@bow 80 percent of

plastics packagﬂlg is in form ofyrigid contaipers. On a vglpme basis, film

s Lol HARKHIAR B s

the wastd stream (Table 2.3 ).[5]
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Table 2.3 Plastic Packaging by Volume.

Type of plastic packaging volume

Beverage bottles 25

Nonbeverage 4 0}

3.1 Stru L \ eling Industry

(e |
The local pl: ». —-:;'-;, = industry is labour intensive.
Recycling plant are of e e operating for years.
The equipments arcs.dle " ‘- are relatively low.

Usually, a recychng D- ! 1t does not cover the entire 1 cling process. A plant
may have only ﬁ ﬁ’? liTﬂhﬁ only pelletizing
operation. Thum ﬂmj volve n plastic recychng industry.
" SWW AT Ny TRy
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Household Source : Household wastes are generated by individual
householder. They are mixed refuse or hetergeneous.

Street Collectors : Street Collectors go from house to house by

plastic waste and to sell them to waste dealers

Waste Disposal Site  : Waste dispp

ite is a place for collect and disposal
e collected from household
s by ch

Waste Dealers . Yase oF
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. fllleclor ude street collectors and

y Fig - ‘ ~ waste are from for a way
y ﬁ ?\\\\ \\ assified plastic waste

1l e w’“ ‘ e and sell them to
ur Qst for classifing plastic wasie
’kg. Some waste dealers also
Grinders 'r?" om waste dealers

and/or piastic 1abricating pldats. Plastic waste from

Fug Mfﬂmﬁ s
RIAY fmﬂW"ﬁ 1106}

seperation, grin . water
shredding, and drying. Some grinders also operate
pelletizing machines themselves.

Pelletizers : Some pelletizers also own fabrication plants in which
their own recycling pellets are consumed. The

pelletizing plants and fabricating plants are not

the same compound.
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Fabricators : Fabricator or manufacturer is a key decision maker in

the life cycle of many plastic item. He close to the
consumer and is very sensitive to his need. The very
large companies often design the product such as

package,automobile,etc,. Many of large fabricators

1 =
use sORSURER fahsls and elaborate testing to
S/
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gesAis dhoig&ausacator can distribute his
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Figure 2.2 Processing of plastic waste.
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3.2.1 Seperation
Plastic waste is first, sorted to seperate various generic
types, namely, HDPE, LDPE, PP, PS, and PVC.
3.2.2 Grinding
After seperation plastic waste is ground to smaller size of

0.5-2.5 cm. Appearance of grouiid'y # pends on the original waste. For

waste bottles, the ground Hasiie o s Lake of sheet. The grinding
machines or granulator 2zees st about 5 horse power and
local made. Structure o f A% ucrahesitlar, consist of rotor blade
about 2-3 pieces to 781« out "3 pieces. Figure 2.3 [7]
shows structure of grigfing “Stiotdef rotor blade and stator
blade showed in Figure 274 j# |

3.2.3 Wy o

It if néissiar « > Washing or cleaning step to

3 'jr" T :
remove contaminants such as Gy 2k ie, and residual contents from

plastic waste. Groui] ""'

Vi
NaOH, then the grounfljplastie

s e e e
)
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@ with detergent and/or
' ".'p 7 here it is leached. The

pond is divided into twagqrthree sectionsy The ground plastic is moved along

the ?ond from ﬂ“ﬁ WLV B P o bl @ n finaty the third
T MIARAIAI NI ANYNAY

The cleaned ground plastic from the pond is transfered
into water shredding unit, to remove adhere water by centrifugal force. Then
the ground plastic is dried in a dryer in which drying is accomplished by
method of heat conduction and etc, contact with hot surface. Heat is generated

from either electricity or cooking gas. Dryers are of local made.
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3.2.5 Pelletizing
The dried ground plastic is transfered into the hopper of
a pelletizing machine. Usually pigment of the desired color is else added. The
thread of plastic from the extruder is water-cooled before it goes to a cutting
machine. A typical pelletizing machine is of 25 horse power and is made

locally. Figure 2.5 [7] shows pell oA
Plastic pellets a taiti pelletizing machine that called
“secondary plastic pell ‘ secondary product such as

table, pipe, and etc.

Figure 2.3 Granulator.



Figure 2.4
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Figure 2.5 Pelletizing machine.

a. hopper

b. screw

c. extruder

d. screening

e.die

20



21

3.3 Composition of Local Plastic Waste
Table 2.4 shows the composition of plastic waste from On-
Nooch and Nong-Khaem areas. The data shown that the composition of plastic

waste in these two areas are rather similar.

Data obtained from waste dealers near the municipal dump sites are

as follows: 2N
-3,500 tons/yea ‘:'.'I';;
-3,000 tons/ycan
Therefore, (€ ol A4FE Aadis 18 55500%ens/year near two dump
sites.
Table 2.4 The compos Jhlasti #Nooch and Nong-Khaem.
Type of Plastic TEEESPR. Percent of waste at

LA T
“Nooch ag-Khaem
A =

"

‘ & iX | | Dealer

-
1

.al o.1 ton No. ,, No.2™

s AUHANENTNYNT
AN aluinfne|ad

Nonbottle 15 ‘14
PP 15 30 15 16
PVC - 5 20 20
PS 10 . . .

" Date of sample collection : 17-07-92

™ Date of sample collection : 15-01-93
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Table 2.5 shows the percentage of various plastic waste belonging to
bulk plastic waste dealers and grinders. The percentage of HDPE bottle is about
60. Total plastic waste of HDPE and PP collected by street collectors is 71,300
tons of which 10,200 tons being PP.

Table 2.5 Percentage of va# o igWastesw® waste dealers and grinders.

Type of plasti o, Percent of waste at

Nong-Khaem

PE

Bottle
-Colored
-Colorless
Nonbottle
PP

PVC

PS
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