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Abstract: Accelerating carbon neutralization has become a global consensus. The carbon emission and carbon re-
duction technologies in the field of sewage treatment have also been gradually concerned. Photosynthetic bacteria
bioconversion technology of wastewater is a new wastewater recycling technology. It is a new method that can realize
wastewater treatment and resource recovery simultaneously. At present, the carbon emission of this technology has
not been studied. Based on the biological treatment process of photosynthetic bacteria, this study calculated its net
carbon emission and evaluated its low-carbon degree based on the sewage treatment data and the material balance.
The results showed that the carbon emission/COD removal of photosynthetic bacteria bioconversion technology of
wastewater was less than 1.1, which was far lower than other wastewater treatment technologies. At the same time,
the technology could also produce a variety of high-value products such as coenzyme Q10, which would offset part of
the carbon emissions. Therefore, photosynthetic bacteria bioconversion technology of wastewater is a wastewater re-
cycling technology suitable for the goal of carbon neutralization.
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Fig. 1 The process of carbon absorption and emission
by photosynthetic bacteria
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Table 1 Net CO, production of PSB wastewater bioconversion
technology under different oxygen conditions
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Fig. 2 Carbon emission/COD removal of PSB wastewater bio-
conversion technology under different oxygen conditions
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Table 2 Net CO, production of PSB wastewater bioconversion
technology under different kinds of wastewater

P COD %Pt/ PSBAEY RN, CO,H "R &%

(mg-L7") & /(mg-L7") <mg L") SCik

KEEK 1 3207.6 13235 15772 (11)

KEHEK2 92850 45200 27774 (10)

TS I K 9205.1 1472.8 6051.9 (12]

7 KK 485.0 271.6 373.1 (13)
(

il 245 1z 7K 2 000.0 860.0 844.6 14)

W Iz
Bk gk Bk

Ky K
EK1 K2

3 AREKREBTEGHEETRBRL
BARMBRAHE/COD XM E

Fig. 3 Carbon emission/COD removal of photosynthetic bacteria
wastewater bioconversion technology under
different kinds of wastewater
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Fig. 4 Carbon emission/COD removal value of different sewage

treatment technologies
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Table 3 The added value of photosynthetic bacteria
wastewater bioconversion technology
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