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Abstract. Investigating the process and mechanism of phosphogypsum degradation by sulfate-
reducing bacteria ( SRB) in terrestrial hot springs can provide a scientific basis for the
biotransformation and resource utilization of phosphogypsum. SRB isolated from hot springs in
Tengchong area of Yunnan, China was examined for their ability to degrade phosphogypsum; by
analyzing the reaction kinetics, mineralogy (via scanning electron microscope (SEM)), microbial

community structure (via confocal laser scanning microscopy (CLSM)), and rare earth element
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(REE) bioleaching patterns of the reaction products, the process and underlying mechanisms of

phosphogypsum degradation were elucidated by these thermophilic microorganisms. The results

show that: D temperature and pH are critical factors affecting the phosphogypsum degradation

rate by hot spring SRB; the biotransformation efficiency is higher in the low- and medium-low

temperatures (37 °C and 55 °C) groups than that in the medium-high temperature (65 °C) group.

@ The primary degradation mechanisms involve the dynamic regulation of sulfate ions and

complexation by microbial metabolic products. @) These microorganisms significantly enhance the

leaching efficiency of specific light rare earth elements (Eu and Sm) from phosphogypsum.

Key words: mineral-microorganism interaction; sulfate-reducing bacteria; phosphogypsum; hot

spring; biological transformation; rare earth element
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Table 1 Basic Informations of Sampling Sites of Hot Spring Sediments and Cultural Conditions for Enrichments

SECH R | MOREEEARR | LRGN LT #HOR pHAE | #URRE/C | Rk pHIA | BrRikE/C
KR 41 HAE L JXL (25°26'28"N,98°27'36"E) 8.1 36 8.0 37
T2 JXH (25°26'28"N,98°27'36"E) 7.5 49 7.5 55
A W I 1 HMZ1 (24°94'99"N,98°43'80"E) 9.1 57 8.5 55
SRK (S
L 4
A 7Y (25°26'28"N,98°27'36"E) 7.6 53 7.5 55
WA W 3 HMZ3 (24°57'00"N,98°26'17"E) 9.1 54 8.5 55
IKARHRKE 2 SRBZ2 (24°94'99"N,98°38'78"E) 8.7 63 8.5 65
‘:F‘
e L 2
A S 2 HMZ2 (24°94'99"N,98°43'80"E) 9.2 67 8.5 65
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Fig. 1 Compositions of the Microbial Community Before and After the Enrichment of Sulfate-reducing

Microorganisms in Hot Springs
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Fig.2 Changes in Community Alpha Diversity Before and After Enrichment
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Fig. 3 Kinetic Results of Sulfate Reduction by Microbial Action Under Different Temperatures
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Fig.5 SEM Images of the Substrate After Phosphogypsum and Sulfate Reduction Reaction
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