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Fig.1 Mineral composition of soil in Qaidam desert
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Table 1 Main elemental components of soil in Qaidam Desert 106
Al” Ca* Fe” K* Mg* Na* S* Ti" Mn La
5.16 6.35 1.42 2.17 0.75 1.68 0.92 0.189 338 19.8
Ce Pr Nd Sm Eu Gd Tb Dy Ho Er
37.9 4.54 17.1 3.6 0.77 2.56 0.41 2.28 0.47 1. 35
Tm Yb Lu Y Sc Ag As Ba Be Bi
0.19 1.29 0.19 12.8 5.6 0.05 4.9 630 1. 45 0.17

* AR,
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Fig. 3 Photo of RCCS and syringe for liquid culture test
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Fig.4 Photo and micromorphology of colony morphology
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Fig. 5 Total carbon content mass fraction (a) and pH change with culture time (b)
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Fig. 7 Changes of mass fraction of calcium (a),silicon (b),and REE (c¢) in liquid culture system
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Fig. 8 SEM-EDS analysis results of samples
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Leaching of Elements from Minerals by Streptomyces under Simulated Microgravity Effects
WANG Wei' ,ZHANG Limin®, XIA Qingyin’, HUANG Ying®
(1. School of Earth Sciences and Resources China University of Geosciences (Beijing) ,
Beijing 100083,China;
2. State Key Laboratory of Microbial Resources ,Chinese Academy of Sciences Institute of
Microbiology,Beijing 100101,China;
3. Beijing Research Institute of Chemical Engineering and Metallurgy .CNNC,
Beijing 101149,China)

Abstract; Biometallurgy has drawn the attention of the academic community in recent years as an
effective way to achieve in-situ resource utilization (ISRU) in future interstellar bases. However, the
mechanism of interaction between Streptomyces and minerals is still unclear under the effect of
microgravity. To investigate this issue, simulating the leaching of elements from minerals by
Streptomyces sp. R76 under microgravity using clinostats was studied. The results show that the
simulated microgravity environment significantly accelerated ~Streptomyces sp. R76’s  development,
differentiation, and metabolic capacity, which is primarily manifested in the early development and
differentiation of aerial hyphae and spores,as well as the increase in organic acid. Streptomyces sp. R76 can
produce lactic acid and citric acid at concentrations of 8. 6 and 0. 17 mmol/L under simulated

microgravity and 5. 8 and 0. 04 mmol/L under gravity, respectively. When Streptomyces sp. R76 is
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co-cultured with minerals, the leaching rate of rare earth elements under simulated microgravity is
3%, the leaching rate of calcium is 0. 11%,. The leaching rate of rare earth elements under gravity is
only 0. 33%, and the leaching rate of calcium is 0. 08%,. The lactic acid and citric acid produced by
Streptomyces sp. R76 under microgravity conditions are important factors in promoting the leaching of
calcium,silicon,and rare earth elements from minerals.

Key words:ISRU ;simulated microgravity ;streptomyces; biological leaching

YADAT ) 2025 (T IE)

(Bm B )8R T 1982 . 50 . PEEF AT AFA I ATEARBCHA AR FRERE
S HT, (FT EI)RARAEARASE ZRABME LN EZAIRAEAY, T 2R BRHEEE. T
B L AR CERET BRI S ERART LR HBERT T LN E KA
B AT R R AR VA AU AL RS AR A L A B AR AL R R B 04 5 @ 6 A HOR
REBER GZERF MRS ESF, THRANFF AL A R HFOHRERAR AL
F AL RFMEELAR AT,

CAam & ) A F BABE LR R Ao b A 2R L (CF B R A SRR )P SRR RO ) B R
(P B A B GRS SAEE NP B F RIAF S0 RN EIEE T B FRBAIE R LSRN 8B E KK
R AT FHE—KFHP) )AL LM AT, £ B(Chemical Abstracts) k&R 27|,

(Ao b ) A K 16 97,2025 440 10. 00 T, &4 40.00 T, B HEAT, KITHETE BEHRFEZ,

AT H A A AN R AR 145 5 (AhFT % ) 4 B 2R

BRH %5 AL 101149

TP ARAT . T AT T SUARME T AT

F P & HBILFAIEEAAR

i3 5:0200 0498 0900 8800 221 (3% ix ¥ JL 2k JA &)

B AW 5,010-51674124

%, F 1% 4 : youkuangye(@cnmstc. com

B A ASEFH

FAG MW 4k https: //ykyl. cbpt. cnki. net






