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Effects of different microbial strains on element release during
weathering of basalt

YANG Pan, LUO Yubo, YANG Jiao, YUAN Si, LI Jianwu
(College of Environment and Resources, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] Analyze the effects of different microorganisms on the weathering and elemental
release of basalt, to explore the role of microorganisms in the weathering process of basalt, and to provide a
theoretical basis for microorganisms promoting basalt weathering. [Method] Different microbial strains
(Bacillus mucilaginosus and Trichoderma asperellum) were selected to carry out simulation experiments on
biological weathering of basalt. By means of elemental geochemical methods (elemental dissolution amount and
rate) and mineral analytical methods (material composition), the effects of microorganisms on the release
amount, release rate, and release capacity of Si, Ca, Al, Fe, and Mg elements from basalt were investigated, and
preliminarily explored the release mechanisms. [Result] Microorganisms contributed to the weathering of
basalt and the dissolution of elements, compared to the control group, the pH of the fungal and bacterial system
solutions decreased by 1.46 and 0.88 units, respectively. Compared to the control group, the release amounts of

Si, Ca, Al, Fe and Mg elements in basalt was significantly increased by 10.2, 2.6, 8.2, 92.9 and 9.9 times under
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the action of fungi, and it was significantly increased by 2.7, 1.2, 1.7, 19.7 and 3.2 times under bacterial action.
The order of element release from basalt under the action of fungi and bacteria was same:
Ca>Mg>Fe> Si> Al. Microorganisms create an acidic environment mainly by secreting organic acids or by
complexing to promote the weathering of basalt and increase the rate of elemental dissolution. [Conclusion]
Microorganisms can effectively increase the release and rate of elements during the weathering process of
basalt, there are also differences among different strains. The release and rate of elements during the weathering
process of basalt under the treatment of 7. asperellum are higher than those under the treatment of B.
mucilaginosus, indicating that fungi have a more significant role in accelerating the weathering process of
basalt. [Ch, 6 fig. 41 ref.]

Key words: basalt; Trichoderma asperellum; Bacillus mucilaginosus; weathering; release rate; mechanism
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Figure 1  Variations of pH in leaching solutions
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Figure 2 Dynamic variations in the concentrations of Si, Ca, Al Fe, and Mg in the leaching solution
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RETE T4 R (B 4) KW Zad 30 d W 9 2 oA ak il R i 20 Mk (C). O. Si. AL%E,
Horp € AT RERVE T4 R S A e kiR . R, ZRARmieE 7T HAMAITTE, 45 Mn, 41 (Na).
Mg, Al, P, K. Ca Ml Fe 4§, Hi MM AMTRKE ST YB Al WMHEYS S TIE#H XA XL
R BT A, R B X A A b R 1 T I R EH .



55 41 5 X ) (7S PR NCIT: L7 SO R e N S uy b APIvE S o dibE AL 5

6000 r 1600 - 3500

ck JLE | W% | AU% JTE | W% | AU% [ YB Tk | W% | AU%
C [ 601] 976 L C_ [3836 | 5155 C | 377 684
5000 i 0 | 5001 | 60.93 1400 O | 34.89 | 35.01 3000 r Si 0 | 4130 | 56.19
Na | 036] 031 1200 Na | 084 059 Na | 008 | 008
4000} Mg | 074 0.60 Mg | 1.76 | 116 2500 Mg | 806 722
i Al | 256] 185 1000 Al | 228 136 ¢} Al | 084] 068
B Si | 3278 | 2275 Si [ 1114 | 637 2000 Si 2318 | 1797
% 3000 ¢ P | 227 143 800 P 110 | 057 P | 009] 007
= Ca | 360 175 600 | Ca [ 431 113 1500 ¢ Ca | 1381 7.50
< 2000 Mn 0.18 | 0.07 Mn 0.17 [ 0.05 Mg Mn 0.19 | 0.07
Fe 110 ] 038 400 H Fe | 324 093 1000 Fe | 840 327
1000 Ca K| 153 | 063 Ca
200 K ; 500 ] .
CAa. Fe L , AdL N s < 2 Ga 2
0 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
it /keV fit B /keV e /keV

Wt. BTi 40 At 5108
A4 HALERR30dEXREGREA

Figure 4 EDS spectra of basalt after 30 days for all experimental treatments
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