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Abstract: Conventional extraction methods for polyhydroxybutyrate (PHB), a sustainable alternative to petroleum-based
plastics, cause a decrease in molecular weight and a change in properties. In this work, we developed a method to extract
PHB accumulated in microorganisms by physical disruption through filtration using a spiked carbon nanotube (CNT) mem-
brane with functionalized CNT. In addition, filtration of the PHB-containing microbial solution was performed to confirm
PHB extraction, which was found to be 4% more efficient than chloroform, the most used extraction method. These results
indicate that the spiked CNT membrane has potential in the bioplastics recovery process.
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Fig. 1. Preparation of (a) functionalized CNTs and (b)
spiked CNT membranes.
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Table 1. Functionalized CNT Samples Preparation under
Different Operating Parameters
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. . Heating time
homogenizer time ;
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Sample 2 30 300
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Fig. 2. FT-IR spectrum of the polymer samples using different polyhydroxylbutylate (PHB) extraction methods. (a) the entire
wavenumber range (4000~400 cm 1), and (b) 3100~2800 cm ', (c) 2000~1600 cm ', (d) 1500~800 cm ', and (¢) 800~400
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53 PHBE <13kt 53] 1740~1722 cm™-2 PHB
o 7M EAAR HAE Zte HHEA 28 E B
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Fig. 3. SEM images of functionalized CNT samples on
the membranes as a function of ultrasonic homogenizer
time (a) untreated, (b) 20 min, (¢) 30 min, and (d) 60 min.
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Fig. 4. Viability of E. coli after stirring experiments with
functionalized CNTs.
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Fig. 5. Log reduction of E. coli after filtration with spiked
CNT membranes using various CNT mass.

Fig. 6. CLSM image of a spiked CNT membrane surface
after filtration with E.coli solution.
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Fig. 7. Nanoparticle tracking analysis (NTA) size dis-
tribution of different extraction. (a) extraction of chloro-
form and (b) extraction of filtration using the spiked CNT
membrane.
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