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Improvement of the benzene yield and reduction of carbonaceous residue during the
pyrolysis of the terephthalic acid using CaO
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The decomposition of PET during thermal waste treatment produces sublimating substances such as
terephthalic acid (TPA) which pose blocklng and corrosion problems in treatment facilities. To prevent such
effects, TPA can be decarboxylated in the presence of calcium oxide (CaO) and converted into benzene.
However, high TPA concentrations cause the formation of carbonaceous residue reducing the desired product
yield. In this investigation, TPA was decarboxylated using a fixed-bed reactor filled with CaO. To increase
the yield of benzene and reduce the carbonaceous residue, the effects of pyrolysis temperature, TPA feed rate

and He flow rate were investigated.
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Table 1 Reaction conditions of pyrolysis of TPA.

CaO fixed-bed CgO fixed-bed TPA gas
Sample No.  density length Tm?:;m H[::lk:::;e concentration”
[mg cm™) fem] mgL")
1 770 3 600 35 103
2 770 3 500 35 103
3 770 3 500 35 51
4 590 84 600 35 51
5 590 84 600 50 36
6 590 84 600 65 28

Vat25 °C and 101.3 kPa
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Scheme 1 Reaction scheme of the degradatlon of TPA in the
presence of CaO.
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Figure 1 Benzene yield and purity obtained by degradation of
TPA at different reaction conditions.
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Figure 2 CO; and carbonaceous residue yield obtained by

degradation of TPA at different reaction conditions.
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Figure 3 XRD pattern of CaO at different bed positions after the
degradation of TPA.
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decomposition of TP-Ca is accelerated
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Figure 4 Model of decomposition of TP-Ca

forming carbonaceous residue
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Figure 5 Model of formation of carbonaceous residue.
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