(rapid industrialization)

renewable resources)

21

(Iron age)"

{«

! {«

(sustainable development)

(non-

(recycling)



..1900
(gutta-percha)

(hydrocarbon)

(resin)

product)
7

17

(mass production) #
#

(shellac)

(synthetic materials)

(polemerization)

#
(compound) #
#
(downstream petrochemical
o )
2536) 5l
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(monomer)
fl# (repeating unit) 2 yV Lol
{
! !
! (polymer)
!
! 1i(
2
1. (resin)
(compound) ! (resin)
I ! L
! ! !
(stabilizer)
(plasticizer) (filler) (lubricant)
(compound)
2.



{« (high molecular weight)
{
3 ' (
(mass
production)
2 4
1 (thermoplastic)
{
) (polyethylene  PE)
(polypropylene
PP) ' 1
(polyvinyl chloride PVC)
2. (thermosetting)
£ 1
{ {
31 « (
2526), 6.
4" | 28 2

( 2533) 6 - 1.



20

(malamine)

1 (phenolic) i
40
. .2495
. .2495
( . .2537) 24
4,000 5
{
(very versatiles)
5 f " finish product plastic

recycle, " [ ,
, 19-20 2536, 1n-12
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oD
oD

[ep]
~—

M~ M~ LR oMM oM oM o <~

o
~—

100

93.

2535)

3%%
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2.2 » {fan

{ (Japan International Cooperation Agency JICA)

.. 2534 opmita
7,050 / 5819 [ (
6.068 1.162
[ 1) {
2536 5,800 | . .2543
10211/ (
6.334 1.516 [ | )6
(composting)
(incineration)
6 (14

2536) 2.



3 (sanitary landfill) !
8.5%

91.5%

(open  dumping)7

! i
(leachate) !
. .2529 - 2534 8

[ , ,
! , 10

2534, 1.
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2529

60.61

18.62
10.23
13.09
8.50
6.82
3.01
0.35

14.79

3.27
3.84
8.68
24.60

2531

56.07

1421
1.99
12,71
11.95
8.99
4.69
121

14.20

3.63
8.37
221
13.65
16.08

. .2529 - 2534

%

2532

61.75

15.71
6.11
10.76
11.18
12.66
5.62
0.71

15.13

3.63
4.19
6.71
10.49
12.63

2533

56.06

14.95
5.44
10.44
1.05
11.21
4.13
2.95

16.84

3.18
1.18
5.88
12.66
14.44

2534

63.91

19.23
8.33
13.22
4.78
8.10
4.97
5.48

14.20

4.98
4.52
4.82
16.25
5.64

59.67

16.30
6.42
12.05
8.69
9.55
4.52
2.15

15.04

3.86
5.52
5.66
25.29

100.00 100.00 100.00 100.00 100.00 100.00

2k
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16.30% *

12.05%
*
¥ (the market research association for
packaging)
300%

150% 100%

! 100%3
9 ,ll ’II
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(throwaway society)"
A T ) |

(visual
pollution)

700,000
11

(ocean dumping)

10 Harvey Alter,"Policy directions for plastics in solid waste
management," Paper presented at RECYCLINGPLAS VI'91, Washington D.C.,
23 May 1991, p.163.

1 S

17 2535, 44,



0.7%
12

(landfill)

14

27

13

(incineration)

A2 UNEP, "Marine pollution," (Neirobi  UNEP, 1983) p.4

13

3 1 2535,
14
2535) 30,

355 - 358.
1



5
1,000 1,200 !
2
16 (Hi-Temp Incinerator)
17
18
15
( - 2533) 101
16
1 ( 2534 - 2535) 28,
17 d

4 ( 2536) 63,
18
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. .2533

2.3

2.3.1

material)

29

(non-renewable resource)

Pl
i

(resource depletion) !
(pollution)

(virgin

19 S.Karpel," PMC and the environment,” Tin and its uses (No.

162, 1990)

6



B I
I
I
\ |
P
!
!
2'1
(overpackaging)
(one-way container)
I !
I
20 ;" 7
2536) 67
2 . ' (14

2536) 2.

30
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(landfill)
(incineration)

)
} (composting)
)
’ [ !
"NIMBY (Not In My Back Yard) reaction”
22
(recycling)

(virgin material)

22 Charles H.Kline,"Plastics recycling takes off in the .SA.
Plastics and environment (October 1989) 12,
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(acquisition of virgin material)
(disposal of waste) , ¥

2.3.2

(recycling)

23

(forms of recycling)
(much abused forms)

23 Waldemar Hopfenbeck, The green management revolution 2n" e’
(London  Prentice Hall, 1993), p.150.
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(Dr.Andrew Porteous)

(the open university, Milton Keynes) # - '
3 24
1. ##  (Re-use) #
# 0 #
8
{ #
£ # 4 « (refilled) #
## #
2. # (Direct recycling)
(identical or similar product) # # (re-use)
#
« i
(recycled product) « (virgin product)
(purity) #
3. # #  (Indirect recycling)
#
(different product) i
l #

24 Andrew Porteous, Recycling resources refuse (London  Longman,
1977), pp.1-3.



# (combustible gases) I (heat

recovery)
(waldemar Hopfenbeck) !
w3 4 25
1. 'l##  (Re-use) itk { #
{# (returnble bottle) 4 (refilled)
2. " #  (New use) I #l
. I
3 W I # (Re-exploitation) {#
! { # |
I | {« {
4, 1 1 (Newexploitation) {#
! ! {t {
, (Dr.Mark W .Meszaros)
I 4 2
1 i (Primary recycling)
# L {#! { #

25 Waldemar Hopfenbeck, The green management revolution, p.141.
26 Mark W.Meszaros,"Recycling plastics back to hydrocarbons
Concept and status report,"Paper presented at RECYCLINGPLAS VI'91,

Washington D.c.,23 May 1991, pp.87-90
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(similar product) (aluminum can) #
# (closed loop recycling)”
# (true form of recycling)
2. # ! 2 (Secondary recycling)
# #$ !

(different product)

3. # ! 3 (Tertiary recycling)

(basic chemicals) 4 (synthetic

material)
4, # ! 4 (Quartenary recycling)
i (energy content) #
#
#l
#
2

1. # (material recycling)

(reprocessing)

2. # (energy recycling)
) #

1 188,
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(production of

smaller molecules) ! (chemical feedstock)
"MI1 (re-use)
(repro-
cessing) (cleansing)
21 )
I( (material recycling)
(re-use) I( "
* I (Deposit-redemption system)"
2.4
2

(thermoplastics)

(thermosettings)

(energy recycling) (chemical recycling)
" (material recycling)
21 Susan E. Selke, "Recycling of plastic packaging in the Unite

States," Packaging technology and science (Vol.1, 1988) 94,
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® 28
®
#
2 ®
1 ®
®
®
2.
(post-consumer) ®
(mixed refuse)
28
(-
o) )

William J.Farrissey, "Recycle of thermoset polyurethanes,”
Paper presented at RECYCLINGALAS VI'91, Washington DC.,23 May 1991, p.15.



38

1. (collection)
(plastic

sorting)

[

(coding system)

)
2 30 ! (direct collection)
(systematic collection)

29 Susan E.Selke, "Recycling of plastic packaging in the United
States, “Packaging technology and science (Vol.1, 1988) 94-96.

30 Eckhard Willing, “Materials recovery and recycling German
and European development trends, "Proceedings of the international
symposium on solid waste management for developing countries (UNEP
1987) p.87.

10 - 11



3

(indirect
collection) (non-systematic collection)

(drop-off locations)

(curbside collection)

(deposit redemption  system)
(channels of distribution)

2, (reprocessing)

(handling) (densitication)

(grinding and
baling)



ko

(air classification) (compression or

extrusion) 3

3. (end-use)

8 (end-use product)

(commingled plastics)
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