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ABSTRACT

The heat treatment of PVC film containing PVC 65%, DOP (Dioctyl Phthalate) 32% as plasticizer, Ca-Zn stearates and sur-
face agent was performed under several conditions to study the dehydrochlorination of PVC and char production. In the case
of H,S0,, the dehydrochlorination was ca.100% at 250°C for 3h. The char involving the smaller pores was produced with hydro-
thermal treatment. The pore size became small with increasing the treatment time and temperature. In the case of treatment with
Ca(OH),, the sizes of pores produced in char were about sever ~10 um at 225°C for 12h. In the case of H,SO,, the size of pores
were about 1 um in 5SM H,SO, for 12h.
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Table 1. Composition of PVC film

Ingredient Composition (%)
PVC 64.5
DOP 322
Epoxy plasticizer 1.29
Surface active agent 1.29
Ca-Zn stabilizer 0.64
UV absorption 0.06

DOP: C6H6(C008H17)2

Thermocouple

Autoclave

Aluminum block

Fig. 1. Electric furnace with a rotating Al block.
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Fig. 2. Weightloss curves of PVC film in water at 250°C.
Temp./°C : observed weight loss (obsd.) : Ml 250°C
Calculated value due to the dehydrochlorination
(caled.) : [0 250°C
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Fig, 3. Weightloss curves of PVC film in Ca(OH), at 225°C.
Ca(OH)/2Clpyc:obsd. : @ 0.5, M 1, ¢ 1.5, A 2
caled: © 05 001, 15 A2
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Fig. 4. Weightloss curves of PVC film in H,SO, at 225°C.
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Fig. 5. Dehydrochlorination curves of PVC film in water.
Temp./°C: A 200, @ 225, W 250
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Fig. 6. Arrhenius plot of the apparent rate constant for PVC
film in water.
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Fig. 7. Dehydrochlorination behavior of PVC film in
Ca(OH), at 225°C.
Ca(OH),/2Clpyc: obsd.: @ 05, H 1, @ 1.5, A 2
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Fig. 8. Dehydrochlorination behavior of PVC film in 1~7M
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Fig. 9. Dehydrochlorination behavior of PVC film in 1~7M
H,S0, at 250°C.
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Fig. 10. SEM photographs of residuals at 225°C in Ca(OH),.
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Table 2. Ultimate analysis, atomic ratio and the degree of dehydrochlorination of residues in Ca(OH), at 225°C

Elemental Analysis (wt%) Atomic ratio D.H.
tvh C H cl 0? HIC clc orc (%)
0 44.80 5.83 46.32 3.05 1.56 0.35 0.05 53
3 44.42 5.54 46.67 3.37 1.50 0.36 0.06 18.6
5 45.06 5.57 47.06 231 1.48 0.35 0.04 30.7
12 53.02 6.14 34.47 6.37 1.39 0.22 0.09 56.9
a : difference

D.H. : Dehydrochlorination

A Zhz} 39%, 629%°) E@3er 3,5 2 12h 225°CH)
AME Ztzb 77, 88 E 94%, 250°CIAM= z}z) o 96,
97 B 100%°193, 57} HoW 542 gdns

aE2 ET

3.3. ZRE2 sEf ¥ =Y

33.1. Ca(OH),S] 7%

3.3.1.1. ¥l SEMTE

225°C, Ca(OH)/2Clpyc=1$1 3% 0~12hell JolAl
ZHEe] SEMARLS Fig. 10 o) YERAITH OhdllM %
& AlFo] Jlon, 2H3FAse o %P s,
o5 PVC ¥E $9 DOPY 7ia) - &0 93
AAPEN Aer AlEHT o7l & 2 NaOH9
s 29 Bildle] DOP7) €59 7FdaelA T
Ao g S OS5 o skl - F&E0], o o]F 2
Aol =le Zg vehdnl =g 3.5 Wi DOPY
7R - FEo] T, 12hellde MR A
o] o 3-8 umA=7t EHTH olAe PVC 7|"o) &
Folrdel] o3 FEFOR s FE3Sel2ls) A
2 HAYT AlgHAAE AFe] AAFeg B},

33.12. gAEAH

Table 2 ol 225°C, Ca(OH),/2Clpyc=1¢1 7390} $1o)
Al ARE] AARNZE ddiass Uil
gadstd ZAFEY HCES 1.56904 139742 A8k
HAow, BEsigio] o) Zllo] AAAHUS 4
£} ZHH/C=1.00)0] B2FTh.

33.2. H,S0,8 7%

3321 291379 SEMEE

Fig. 11 & 225°C, 5M H,S0, 0,3, 12hell $)o]A]
HFE2 SEM ARIEe|t). 0bel leirE NaOHE]
299 AR RIZOPVC BE 59 DOP7E 7R -
FEHo] AR 3 umd =] MFel FEFYC)
et 3h oM e BE o ghslear) 343

J. of Korean Inst. Resources Recycling Vol. 10, No. 1, 2001

Fig. 11. SEM photographs of residuals at 225°C in 5M
H,SO,.
@:0h, ®):3h, (¢):12 h
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Table 3. Ultimate analysis, atomic ratio and the degree of dehydrochlorination of residues in 5M H,SO, at 225°C

Elemental Analysis (wt%) Atomic ratio D.H.
th C H cl H/C crc orc (%)
0 49.76 6.16 30.36 13.72 1.42 0.21 021 31.3
3 63.45 6.76 11.40 18.39 1.28 0.06 022 84.9
5 7192 7.85 6.71 752 121 0.03 0.07 915
12 J 73.75 7.04 3.79 15.42 1.15 0.02 0.16 95.5
a: difference
D.H. : Dehydrochlorination
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