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Abstract

We identified pyrolysis condition, effect of catalyzer and pyrolysis mechanism through contact
decomposed method by adding Bentonite in waste plastic of hospital solid waste.

The result from this study were summarized as the followings:

1. The optimum fuel oil were obtained when hospital wasted plastic (P.P) and Bentonite were
mixed in the ratio of 30:1.

2. Maximum absorption wave of hospital wasted plastic (P.P) appeared at 2900cm™, 1480cm™
1360cm™ and 1180 cm™ by FT-IR and the plastics were identified and confirmed.

3. Reaction temperature of hospital wasted plastic started at 360°C, proceed rapidly at 437.5°C
and finished at 481°C. The residue was 0.729%. When bentonite was added started at 318°C,
proceed rapidly at 399.5°C and finished at 449.3°C, the residue being 4.23%.

4. Pyrolysis products of hospital wasted plastic were about 90 kinds.

The Main components were 2-Heptene-3-ethyl-4-trimethyl (27.4%), 1-Heptene-2-iscbutyl-6-
methyl (8.6%) and 1-Heptene decene (7.7%). There was little component difference at different
temperature. This is the result from stability of decomposition product.

S. Pyrolysis efficiency increased by the addition Bentonite.
6. Some of the Environmental and Sanitary problems could be solved by the pyrolysis of hospital
wasted plastic and the decomposed products were to be used as fuel oil.
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Table 1. Kinds of sample

Character Grade Remark
Waste syringe _
(Shradder) 2—5mm
High flow, good
transparency.
Peliet JT—170 =* Transparent

container disposa-
ble syringe

Table 2. Properties of polypropylene

Property Unit Value
CH,
Structure |
-& CH,—CHS5n

S.G 0.90-0.91
Temp of pyrolysis c 220~ 410
Calorific value Cal/g 11,000

Ash content Wt 9% 0.046

Table 3. Analytical conditions of GC-MS

BP-5 fused silica ca-

Column pillary column
0.33mm x 25m
Injection port 260 T
270 C
Temperature Detector 5
70 ¢ /5min 2L 250 C
Carrier gas He
Ionsource pressure 2.3x107¢ torr
Electron energy 70eV
mass range 30-500 amu
transfer line temp. 280 T
Ionizer Temp. 250 T

Table 4. Analytical istruments of
Pyrolysis liquid products

—_ 54_

Item Instrument

Calorimeter ; Parr 1241
(0.02¢) U.S. A

Gallen Autoflash

Calorific value

Flash point Pensky —Martens
Specific Kinematic viscocity bata
gravity (Cst) (KV-48)
S Horiba sulfur analyzer
(SLFA —800)
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Fig. 2. Flow —Sheet of waste syringe pyrolysis
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Fig. 6. Molecular formula of isotactic ( Waste syringe)

Table5. Products distribution (wt%) of pyrolgsis waste syringe and pellet

Product ( Liquid) (%)

(B(‘:aar:?(l)}r’lsi:e) Sample Temperature (¢ ) Total - Residue

Ratio (S:B) ’ (%) (%)

100 200 320 350 400 500 600
only Pellet - - — 16.48 46.03 5.11 - 67.6 0.68
10:1 Pellet - - 4.72 2.28 53.42 8.32 — 68.74 10.26
15:1 Pellet - — 1.56 2.16 69.26 6.9 - 79.88 7.52
30:1 Pellet - - 1.96 — 86.22 2,94 - 91.12 3.1
50:1 Pellet - - 6.26 - 61.66  5.68 - 73.6 4.10
only Waste syriage - - 16.88 — 39.22  17.66 — 63.76 0.76
30:1 Waste syriage - - 4.54 — 7668 4.3 —  85.52 7.18
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Table 6. Identified pyrolysis products of waste syringe and Cat, =S,

Peak Yields % (V/V)

NO. Compound Formula MW K, K, L, L, L, L,
1 4—Methyl heptene CeHyy 114 32 - 57 24 41 38
2 %;ﬁepte“e —3—ethyl—d—thri-  cg 1% 343 287 361 262 343 19.9
3 cyciohexane 1,2, 4 —thimethyl CgHys 126 4.5 4.9 4.1 4.1 4.8 3.9
4  4-Nonene~5-methyl CioHgp 140 2.5 4.5 29 28 15 24
5  4—Dimethyl —1—heptene CeHys 126 1.6 - 1.3 18 - -
6 1—Dodecene CiH,, 168 2.0 4.4 2.2 22 1.8 5.0
7 C.H,, 168 09 36 36 28 35 L7

8 1—Heptene — 2 —isobuthyl —g—

methyl CiH, 168 97 97 113 105 113 87

9 2 4,6~trimethyl —1—nonene CiH, 168 2.8 4.0 1.7 34 25 42
10  cyclopentane decyl CisHy 210 0.6 3.6 .1 11 0.8 4.2
11 1—pentadecene CisHyp 210 75 8.3 91 41 88 6.1
12 C,sHyp isomer CisHyp 210 29 20 23 35 42 55
13 CysH,o isomer CsHp 210 60 51 64 77 T1 39
14 1 —Hexadecyne CieHap 222 0.3 3.0 1.3 36 2.4 4.0
15 E;Si‘;i’;‘;f —Cylohexyl —3— CuHge 252 23 54 20 36 22 74
16 1—Octadecene CieHye 252 26 30 L2 36 19 37
17 CioHspe 264 34 43 26 486 28 65

2.4,6,8, 10,12 —hexamethyl —

18 S ene Colap 266 34 38 29 55 31 51
19 CuHp 204 25 18 10 29 1O 11
20 CaH,, 204 20 22 11 23 14 47
21 CnHe, 294 28 12 09 25 11 24

x*% K, 4007, K; 500°C, L,350 C, L, 400, Ly 450°C, L, 500 T

50
Fig. 107} zto] gas chromatogram& ¢}

91 Fo sz o] AR AA2 mass spectrum :\c\.
fragment patternz} EPA/NIHo| o]3lo] 3} -E | N ~ e CoHyy
Ag 2157 TR AAHEAL Table 6 S

o 20 :‘;:"—C"Hz‘
w‘ . CpH
Table 6ol 4 ‘Ehd R3 go) A X RN

W

2~
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e 114-2940°]ch, E&3) &5 350- 500 10 CisHgo
cel wrg eEst Fa YAEY AuH 2 o
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. wr = . o .
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