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Results & Discussion

This study explores sustainable solutions for recycling plastic waste, focusing on polypropylene

commonly used in plastic straw production. Pyrolysis under anaerobic conditions is used to

decompose waste plastic straws (WPS), generating BTEXs oil and gases with high olefin

selectivity, while reducing carbon dioxide emissions. Two-stage catalytic pyrolysis (TSCP) is

compared with one-stage ex-situ catalytic pyrolysis (ESCP) by adding alumina catalyst in-situ to

the primary stage. The study shows potential for establishing a circular economy, generating a

source for plastic production, and reducing carbon dioxide emissions.

Conclusions

Figure 1: The fixed-bed pyrolysis reactor

(a) The reactor, (b) ESCP, (c) ISCP, and (d) TSCP

As a result of ESCP, Z280 showed the highest olefin gas selectivity, while ISCP of S15 resulted in the highest gas yield. Therefore, TSCP was carried out

using Z280 and S15, and it was confirmed that the gas yield and olefin gas selectivity were higher, and the ex-situ coke yield was lower than those in

conventional ESCP. The lower coke yield leads to an extended lifetime of the ex-situ catalyst and enables a stable and prolonged production of olefin gas.

Table 1: The results of the proximate analysis 

and the elemental analysis of WPS

Figure 2: Non-catalytic TG curve and DTG curve

(a) TG curve, and (b) DTG curve

Table 2: Physical properties of ZSM-5 catalysts

Table 3: Physical properties of alumina catalysts

Figure 3: NH3-TPD results of catalysts

Figure 5: Pyrolysis products yield and the selectivity of gas components of ISCP

(a) ISCP products yield, and (b) ISCP gas components selectivity

Figure 6: Pyrolysis products yield and the selectivity of gas components of TSCP

(a) TSCP products yield, and (b) TSCP gas components selectivity

Figure 4: Pyrolysis products yield and the selectivity of gas components of ESCP

(a) ESCP products yield, and (b) ESCP gas components selectivity
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