u!} i¢ been growing at a high rate.

There is a huge demangd®on plasic X u commodity and engineering
. \ e metals and wood in a

has light weight so it can be

Only two decades ag plastic processing plants producing
finished products for d mse in the domestic market were established.

These plants use impért ; _,;ii s producing polyvinyl
chloride (PVC), polystyren: “*‘ built. The intermediate
monomers were imported. All these downstredin polymer and plastic

s e e

markets. The tdtal number of plastm prucessmg plants tnday is approximately
H2 9 WWaﬁﬂim UNIINYINY

Eafly plastics were manufactured from coal and natural products such as
milk, cellulose, and molasses but today plastics are made almost exclusively
from petroleum. Thailand's Petrochemical Industry has a rapid growth, from
processing consumer products to the production of basic raw material. Over
the past three years from 1988 to 1990, Thailand set a world record in
economic growth averaging 11.7 % .



The discovery of abundant supplies of natural gas in the gulf of Thailand
during the mid-70s served as a catalyst for the most ambitious large -
scale multi- billion dollar project ever undertaken in Thailand. The gas is
processed and separated in the Gas Separation Plant into fuel gas (mainly
methane), ethane and propane, LPG and natural gasoline. Ethane and Propane

are feedstocks for the pm@‘y Wlex for the final production of
ZZ

various kinds of plastics, &: . >
| —— .

The petrochemigél u-- fj__, e upstream unit and central facilities

plant are run by Natioghl Petrdchcmieal Cotpotation Ltd. (NPC) and four
downstreamers : Thai Polygthylenc Cougltd (TPE), Thai Petrochemical
Indusry Co,, Lud. (TP, HUE B  C65.Ltd. (HMC), and Thai Plastic &

The capacities of olefins
and polyolefins unit w‘cre shown in Table: 1.1 . As seen from the market

i 1 L P 0 oo o

fulfill these dsFurﬂmngnre,Thaﬂandhasbeenlmpumngother

oo o8 T MRS e ot s o

the ticvcﬂypmcnt, popularly known as NPC2 , was conceived in 1988. The
olefins, the aromatics and their derivatives with their respective capacities are

shown in Figure 1.8. The capacities of these plants are shown in Table 1.2
Market demands of polystyrene and ABS are shown in Table 1.3 and 1.4 (2).
The quantities of imported resins and exported resins in 1991-1992 are shown
in Table 1.5 and 1.6. ( 3, 4).
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Figure 1.2 Thailand PVC demand VS. local supply (1982-1990)
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Figure 1.4 Thailand polyolefins demand growth (1970-1990)
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Figure 1.6 Thailand propylene demand VS. supply capacity
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Figure 1.8 NPC2 petrochemical complex



Table 1.1 NPC 1 complex capacities -

NPC 1 complex group Units Product capacities
(T/Y)
National Petrochemical 315,000
Corp,Ltd. (NPC) . | E 105,000
Thai Petrochemical Indiistey | LDPE 65,000
Co.Ltd(TP) | HDPE/LLDBE e
Thai Polyethylencfg@ 7H AN 137,500
Thai Plastic and Clér i
Co.,Ltd.(TPC)
HMC Polymers Co., {656:000

Ltd.(HMC)

| |
AULINENINYINS
RN TAUNIINGIAE



Table 1.2 The second petrochemical complex (NPC) and capacity

Product
NPC 2 complex group Units capacities
(T7Y)
Thai Olefins Co., illa,__, 350,000
e, | Propylene. 210,000
M/ lixedCAs 100,000
Aromatics (Thailas@ :.dﬁj 116,000
Ltd.(TAC) : ' 168,000
\ 29,000
Bangkok Polyethyl 140,000
Ltd.(BPE)
Thai Petrochemical Induséey = | f 100,000
Co., Ltd. - :
Thai Polypropyleng Co., 100,000
Ltd. (TPP) “-‘ﬁ‘ m
v 5,148 ) wmnw*m 4000
BBL Group" Butadiene MTBE |,
ARAIN T mawa 1
Siam &ement Co., and 40,000
Sumitomo Chemical
Siam Styrene Monomer SM 200,000

Co.,Ltd.




Table 1.2 Continued

Product
NPC 2 complex group Units capacities
(T/Y)
Thai Petrochemical Industry 15,000
Co.,Ltd. (TPI) |
Huntsman/Mitsubishi 25,000
Pacific Plastic Co 55,000
Thai Petrochemic | 22,000
Co., Ltd. (TPI) 2l
Eternal Resin Co. 5 8,000
Siam Sichang Co. : é ‘ 100,000
Thai Alkylate Co., ﬁ_j‘- g 40,000
Thai PTACo., Ltd. L p 350,000
Typical pmdﬂx made fror 5 las@resms areas follows.(5).

1. High Densi eﬁemymmﬂdmﬁo

awﬁm‘mmmmmaﬂ

- insulation for electrical wire and cables

- household gas and water pipes

- shopping bag
- hot foodstuff bags
- rope, net, mesh
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Table 1.3 Consumption of plastic pellets or resin in Thailand (1982-1987)

Unit:Ton
Year | LDPE | HDPE | PVC PP PS Total | %Growth
1982 | 49,900 192,358 -
1983 | 55,200 215,306 | +11.9
1984 | 59,200 230,945 +7.3
1985 | 63,400 248582 | 7.6
1986 | 69,100 268,601 8.1
1987 | 74,100 290,214 +8.0

Table 1.4 Projected rafé of incre esin demand (1988-1996)
Unit:%

Year T | _ @Ps ABS
-
1988 13.41.].18.63 | 14.89 | 23.39

ﬂsuzm BRANENDG| 2

14.08 | A2.57 | 1743 | 13.95 | 21.85

ﬂﬁ%ﬂﬂpﬁf 30| a6 | k7| s

1992-1996 | 10.50 12.40 | 9.97 | 15.46




11

Table 1.5 Imported-Exported Plastic Pellets or Resins in 1991

Import Export
Type of
Plastic Quantity Cost Quantity Cost
(ks | (kg) (baht)

LDPE 374,334 9,388,095
HDPE 250,664,740
PP 118 97,868,348
PP COPOL 12,399,399
FOAM(PS) 3,977,538
PS 211,429,109
SAN 16,023,881
ABS 22,901,220
PVC 282,579,072
PMMA 889,006 L 109711 173 220,838
PC | 119,058
PET 2 0}3 884 78 394 073 | 2,349,379 | 59,459,420

e | ) e P o
PHENOLIC 8,584,822 | . 334,341 %6 40,189
o I B IR aspmm
SILICONE 1,939,053 239,375,896 24,799 | 2,101,282
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Table 1.6 Imported-Exported Plastic Pellets or Resins in 1992

Import Export
Type of
Plastic Quantity Cost Quantity Cost
A\ (bah; (kg) (baht)
SN/ /7
LDPE 37,894,823] 1,101,024308 | 2,148,729 | 46,398,573
HDPE 40,496, Lid / ,086,134; “_"-1 8,692,480 | 584,425,205
PE 3 \\\,\n 48.852.332 | 940,996,322
PP COPOL | 18 \ 46,250 | 6,470,740
EPS i\ 843,440 | 19,600,213
PS 27.902.5 168,300 | 256,509,340
SAN 7,504,420 | 12,225 585,429
ABS 23,155 4781 1,016, 7 21,458,300 | 479,012,223
i 6,7
PVC 75,529,405: 11,588, 17,138,581 | 275,403,156
PMMA 5 653 062 ; 492,420
PC : 1,418,513
PET 106,908,946 | 1,889,253 45,523,771
PA ﬂ s| 1,986,869
umw N i Wﬁ i s
MELAMINEY 4,291,040 £248,089,007 119426 | 5,212,286
rRiR | EPOFET [ AN LAR ) 50
pu 4,910,781 | 367,006,641 -
SILICONE 2,143,922 | 304,376,958 43,162 1,558,130




2. Low Density Polyethylene (LDPE)
- plastic bags for frozen food
- kitchenwares
- plastic bags for industrial use
- multi - purpose bags hot and cold foodstuff bags

"H"‘lﬂﬁ‘ﬂlﬂﬂﬁw BIN3
amﬂmﬁﬁmumawmaa

- clothing bags
- kitchenware
- fertilizer bags
- drinking straws
- wire insulation and cables

- batteries

13
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5. Polystyrene (PS)
insulation board
shapes for packaging
coffee cups

egg cartons

- meat trays
6. Poly ethylene tereph!

V-' 71"‘
The advnnmgtnfplnsun 1sveryexten51£ especially in packaging

and molded Wﬁﬁﬂﬂ?w Wﬂﬂt of the plastics

mdustry and the“Widening of plasu‘gs areas of apphcatmn, an ever - increasing

et WOTENA SR A ) e veins e

utilization of raw material. Plastics are non - biodegradable so they are

serious environment pollutant. Source reduction and recycling are positive step
to reduce the amount of that material in the solid waste stream. At present,
local plastic wastes are recycled into pellets. These recycled pellets are than
fabricated into various plastic products, mainly, bowls, basins, baskets,
containers, etc. These articles normally will not last long service, because of
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inferior mechanical properties of recycled pellets. Then the broken plastic

articles return to waste once more.

1.3 Purpose of the Research

In this research, plastic wastes w as a raw material resource.

i basins and bas led pellets should be used to
Instead of making bowls, bass pe

make permanent products. FOL ai mvestor {o 1 manufacturing a product,

he must be confident of lus"Taw h on quality and quantity.

To use recycled pellets a8 ra : iow not only the quantity,

and consistency of these
vide local investors with

but more importantly, @ieig
properties. The purpose
relevent data for their feasi
This research work in€luge
1. To smdymnchamcal = change of properties of plastic
pellets or resins that &

2. To study ¢
3. To study fembmty of rec}'chng plastic

S ﬂuﬂ’mﬂﬂﬁ"ﬁlﬂ’]ﬂ‘i

4. To study/the structure of plasuc rec}m uslnes activities.

ARIANN 3¢ UAIAINYAY

1.4 Smng f the Research

v,h

aste to obtain maximum

This work will focus on plastic waste consisting of post-consumer
bottles. These plastic bottles are made primarily from HDPE, PP, and PS.
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