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Carbon footprint analysis of yellow phosphorus products based on LCA

WANG Xuemeng', AN Yan', LIU Hai?, TIAN Mengkui'
(1.School of Chemistry and Chemical Engineering , Guizhou University , Guiyang 550025 , China ;
2.State Key Laboratory of Efficient Utilization for Low Grade Phosphate Rock and Associated
Resources , Gutyang 550016, China)

Abstract: Yellow phosphorus, as a high energy consumption and high carbon emission product, to find out its carbon emis-
sion footprint and promote its low carbon development is of great significance to our “double carbon” strategy. Taking a
50 000 t/a yellow phosphorus enterprise in Guizhou province as an example, Life Cycle Assessment (LCA) was adopted to
quantitatively analyze the carbon footprint of yellow phosphorus products in the production process, and proposed corre-
sponding energy - saving and carbon reduction measures for its green and low-carbon development. The research results
showed that the carbon footprint of each ton of yellow phosphorus in the production process was 1.580x10* kg CO,.The car-
bon emissions were concentrated in the two aspects of tail gas treatment and power consumption , which was accounted for
90.08% of the total.Based on its carbon footprint accounting results , it was proposed to adopt green power production, ratio-
nal use of the geographical advantages of phosphorus resources , strengthen process control , and comprehensive utilization of
yellow phosphorus tail gas and other emission reduction measures to reduce the carbon footprint of yellow phosphorus pro-
duction process.

Key words: “dual carbon” strategy; life cycle assessment; yellow phosphorus; carbon footprint; energy conservation and

carbon reduction
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Fig.1 LCA research system boundary of product
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Fig.3 Boundary of yellow phosphorus carbon footprint
accounting research system
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Table 1~ Carbon footprint calculation method of yellow
phosphorus production process
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Table 2 Enterprise yellow phosphorus actual tail
gas data Table (annual average)
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Table 3 Statistical table of energy consumption of tons of
yellow phosphorus slag in ultrafine powder
processing plants (average value)
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Table 4  Inventory of raw materials, energy consumption and
CO, emissions per unit product of typical yellow
phosphorus production enterprises
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Table 5 Carbon emission factors involved in yellow
phosphorus production and their sources
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Table 6 Accounting results of carbon footprint of yellow phos-
phorus products in life cycle of case enterprise
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Fig.4 Carbon emission in yellow phosphorus
production process of enterprises
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Fig.5 Carbon footprint ratio of each link within the
boundary of yellow phosphorus system
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