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Monitoring of Generated Gas from Plastics during Pyrolysis in Hydrogen Atmosphere by FT-IR

Masayuki NisHIFUIL, Yuji Funoka, Koji SAITO, Naoki HAYASHI and Tatsuhiko TANAKA

Synopsis

: In order to characterize gas generation behavior of plastics during pyrolysis, a monitoring system using Fourier transform-infrared spectrom-

eter (FT-IR) has been applied. This system can monitor simultaneously, continuously and simply the several kinds of gases, such as hydrocar-

bons, CO and CO,.

Using this system, the influences of pyrolysis condition on gasification of plastics were investigated. The amount of gaseous components

obtained from polyethylenc(PE) and polypropylene(PP) heated in nitrogen gas were almost constant at 40wt%-carbon on changes of temper-

ature (at 600 and 1000°C). In the case of pyrolysis in hydrogen gas, the amounts of gas from both plastics were increased to 100 wt%-carbon

at 1000°C. On the other hand, the gasification ratio of polystyrene at 1000°C was only about 60 wt%-carbon even in hydrogen gas.

Thus, the gas generation behavior from plastics on various conditions can be monitored by this system. It is thought that the gasification of

(waste) plastics in actual processes such as a coke oven can be monitored by this system.
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Fig. 1. Schematic diagram of experimental system.
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Fig. 2. Example of IR spectrum of generated gas from
polyethylene in nitrogen atmosphere (600°C).
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Fig. 3. Example of IR spectrum of generated gas from
polypropylene in nitrogen atmosphere (1000°C).
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Table 1. Analytical results of generated gas from polyeth-
ylene during pyrolysis in nitrogen atmosphere.

(%)

Temp.(‘C) CHs C2Hy C3Hs CO COz  Total

600 7.9 18.0 13.9 0.2 ND 40.0
1000 21.5 1.7 ND 10.2 5.7 39.2
Table 2. Analytical results of generated gas from

polypropylene during pyrolysis in nitrogen atmos-

phere.
(%)
Temp.(C) CHa4 CzHay CsHse CO CO2 Total
1000 28.7 2.0 ND 10.0 5.7 46.4
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Fig. 4. Example of IR spectrum of generated gas from
polystyrene in nitrogen atmosphere (600°C).

Table 3. Analytical results of generated gas from poly-
styrene during pyrolysis in nitrogen atmosphere.

(%)

Temp.(C) CH4 C2Hs  CsHe Cco COz2  Total
600 11 2.3 0.4 0.2 ND 4.0
1000 10.1 4.3 ND 19.8 7.7 41.9
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Fig. 5. Effect of temperature on gasification of polyethyl-

ene (IR spectra of generated gas from polyethylene
during pyrolysis in hydrogen atmosphere.)

Table 4. Analytical results of generated gas from polyeth-
ylene during pyrolysis in hydrogenatmosphere.

Temp.("C) CH4 C:Hy CsHe CO CO:z Total
600 19.2 14.3 ND 7.6 5.8 49.9
800 45.9 164 ND 9.3 14 73.0

1000 68.6 46 ND 22.2 0.5 95.9
Table 5. Analytical results of generated gas from

polypropylene during pyrolysis in hydrogen at-

mosphere.
Temp.(C) CH4 C:Hs CsHs CO CO2 Total
1000 72.5 58 ND 20.1 0.4 98.8
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Fig. 6. Effect of temperaturc on gasification of poly-
styrene. (IR spectra of generated gas from poly-
styrene during pyrolysis in hydrogen atmosphere.)

Table 6. Analytical results of generated gas from poly-
styrene during pyrolysis in hydrogen atmosphere.

Temp.(°C) CH4 C:Hse  CiHs  CO CO2 Total

1000 39.6 1.5 ND 21.5 0.7 63.3
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