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Study of Dechlorination Sorbent for Pyrolysis of PVC Containing Wastes
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Abstract : The influences of Ca and Fe based oxides as dechlorination sorbents on the product distribution, boiling point
distribution of liquid product, concentration of ClI of the products from the pyrolysis of PVC containing combustible wastes were
investigated. With Fe based oxides as the sorbents, the yield of liquid product remarkably decreased whereas the decrease of the
boiling point distribution of the liquid product was not noticeable. This phenomenon indicated that Fe based oxides worked as
catalysts with weak catalytic activity. With Ca based oxides as the sorbents, the yield of liquid product did not decrease and the
boiling point distribution of liquid product did not change significantly, but the dechlorination performance of these was much better
than that with Fe based oxides.
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Table 1. Characteristics of PVC resin used

Item Measured value
Apparent viscosity (kg/m”) 540 =40
Volatile matter 90.49 £0.56
) Fixed carbon 9.34 +0.54
Proximate Ash 0.00 = 0.00
analysis
Moisture 0.17+£0.02
Total 100.00
C 40.06 £ 1.38
H 435+0.33
. (0] 0.00 £ 0.00
Ultimate N 0.00 = 0.00
analysis
S 0.00 £+ 0.00
Cl 55.59+5.13
A 100.00
Higher heating value (kcal/kg) 4,643
COId ‘J M
Water
N> gas Condenser
« Cold
" Water
EERETR
Furnace
. Vent

3 L
7’

Thermocouple

Graduated cylinder Water
for liquid products trap

Figure 1. Pyrolysis reactor.
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Table 2. Condition for SIMDIS Analysis

Instrument HP 6890 GC
Detector Flame ionization detector
Column HP-1 (7.5 m % 0.53 mm ID x 0.53
mm film thickness)
Carrier gas He 19 cc/min
Injection pump 250 C
Oven temperature program | 35~350 C with 10 C/min
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of Aol 2 AN oM 20 4L Hx AR
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Flgure 2 SEM photomicrographs of sorbents (a) a-FeO(OH), (b)

Fe30s4, (¢) Fe,03, (d) Fe-C(powder), (e) CaO, (f) Ca(OH),,

(g) CaH-C, (f) a-FeOOH/Ca(OH), mixture.
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Figure 3. XRD patterns of sorbents: (a) Fe-C, (b) CaH-C.
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Table 3. Distribution of pyrolysis products with sorbent(L: liquid
phase, G: gaseous phase, R: residue, S: sorbent)

Sorbent Weight of products (g)
Temp.
Sorbent ath contact
p pattern L G R S R+S
A X 11.98 | 7.57 | 0.45 X X
None
B X 12.72 | 6.81 | 047 X X
A G 12.78 | 5.8 | 048 | 2.94 X
o- A L 9.6 | 9.76 X 2.64
FeOOH | B G |1248| 59 | 070 | 292 | x
B L 9.3 9.8 X X 2.90
A G 1142 | 7.83 | 0.57 | 2.18 X
A L 10.84 | 7.84 X X 3.32
Fe304
B G 12.0 | 6.83 | 0.55 | 2.62 X
B L 10.94 | 8.25 X X 2.81
A G 119 | 749 | 0.36 | 2.25 X
A L 10.72 | 8.32 X X 2.96
Fe203
B G 13.16 | 585 | 0.55 | 2.44 X
B L 11.36 | 7.89 X X 2.75
A G 124 | 629 | 044 | 2.87 X
FeC | A L | 126|631 | x X | 3.09
composite| B G 13.58 | 5.16 | 0.55 | 2.71 X
B L 1348 | 5.62 X X 29
A G 11.54 | 7.66 | 0.56 | 2.24 X
A L 11.54 | 7.96 X X 2.5
CaO
B G 11.96 | 6.83 | 0.66 | 2.55 X
B L 12.96 | 6.54 X X 2.5
A G 13.48 | 547 | 048 | 2.57 X
A L 11.64 | 8.13 X X 2.23
Ca(OH)z
B G 13.5 | 529 | 049 | 2.72 X
B L 11.5 | 8.05 X X 245
A G 1228 | 6.67 | 0.55 | 2.5 X
CaH-C A L 11.59 | 7.711 X X 2.7
composite| B G 11.78 | 7.58 | 0.45 | 2.19 X
B L 12.14 | 7.08 X X 2.78
o A G 1148 | 74 | 051 | 2.61 X
FeOOH/ | A L 10.64 | 8.36 X X 3.00
Ca(OH): | B G | 1146|733 | 061 | 26 | x
mixtre et g [ 737 x | x| 283
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Figure 5. Boiling point distribution of pyrolysis oil: (a) no sorbent, (b) a-FeO(OH), (c) Fe304, (d) Fe 03, () Fe-C, (f) CaO, (g) Ca(OH),, (h)
CaH-C, (i) a-FeOOH/Ca(OH), mixture.
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Table 4. Cl content of pyrolysis products with sorbent (L: liquid
phase, G: gaseous phase, R: residue, S: sorbent)
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Figure 6. Distribution of Cl among products with sorbent used: (a) no sorbent, (b) a-FeO(OH), (¢) Fe;04, (d) Fe,03, (e) Fe-C, () CaO, (g)
Ca(OH)s, (h) CaH-C, (i) a-FeOOH/Ca(OH), mixture.
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