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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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W BUEFRIOCRD Y, REITTRM TR AERKMAESRED R Z CEEL T, F2MHREN . TRE
DACAE A T 33 M BR T2 DL R b 3R A4 A28 A AU e Ak T B S 2L R S, a2 R agErh i %
RAMRERNIER G &S T 2350, RUF 7 EgeahaRmyEet, Wik, pF 2 ssm Wb
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Figure 1 Variations of pH in the 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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Figure 3 SEM spectra of basalt after 30 days for all experimental treatments
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Figure 4 EDS spectra of basalt after 30 days for all experimental treatments

24 ZRERMUSERHTERBIERE

WE S FrR: BEER R, X3 MERRMITREEE R ERRICNE NG LI, BAS
20 KiKFEARE . MM 41 Ca, Mg Al Al (LR MRV R R AESE 3 KA DRIRTHE AL, Fe AR
AR HAB TR R E . S— 7, YB AL Ca Fl ALJE M HCRAES | Ry T MM 4, {H Bl 25 i ) iy 4t
K, B, KT MM4. £ MM 419, Si. Ca. Al. Fe fil Mg B9 B0 2R & B o 25 78 4T 1
0.49. 0.28., 0.78. 0.70 F1 0.50 mol-m2-s™", Bk Ca4b, HAhITE AL P i B R A & ERAK K A MM,
YB. ck, FRUIGHAEYINE 7T YT R R, BRGNS 50T R B RO

-1.0 -1.0 2.0

Si Ca Al
-1.5 250k
,15 lr R 25 .
-2.0 A a
— é " 1 : ° =3.04& . A
E -2.5 @ R ° 2.0 - u 'y M . A °
3.5k - [
-3.0 - “ A
° - 25+ A H
-35 ] o L4 4.0 + °
. [ ] ° [ ]
L u . ]
74.0 1 1 1 ? 1 73.0 1 1 1 1 1 _4.5 1 1 1 1 1
1 3 7 15 20 30 1 3 7 15 20 30 1 3 7 15 20 30
t/d t/d t/d
-1.0 - Fe -1.0 _Mg
-1.5k ~15L
A
-2.0¢ A N ot A
2.5 F A N ° ° A 5
=30} ° 25k A
E e L = * - ]
35+ -3.0 ®
' L] Or . .
4.0 + 1
— L -
—4.5 % [ 33 .
75.0 1 1 1 1 1 740 1 1 1 1 1
1 3 7 15 20 30 1 3 7 15 20 30
t/d t/d

= ¢ck e YB a MM

B 5 Z3& P Si. Ca. Al, Fe. Mg #9702 /5 il ik F MR B 9] 49 4L

Figure 5 Elemental dissolution rates of Si, Ca, Al, Fe, and Mg in the leaching solution with the reaction time
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Figure 6 Molar ratios of elements in the leaching solution under microbial systems
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