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Optimization of Industrial-Grade Culture Medium Ratio in Microbial Mineralization Based on Response Surface Methodology
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Abstract: In order to reduce the cost of microbially induced carbonate precipitation (MICP), the effects of industrial-grade
bovine bone protein peptone dosages, soya peptone dosages, sodium chloride dosages and urea dosages on the microbial
quantity ODg, value and urease activity of Sporosarcina pasteurii cultured for 16 hours were studied. Response surface
methodology was used to optimize the optimal ratio of industrial culture medium. And the microbial quantity ODg, value and
urease activity of the bacterial solution under the optimal ratio were detected. After the bacterial solution cultured for 16 hours
reacting with different concentrations of cementing solution, the amount of calcium carbonate produced by the two reactions
was measured, and the calcium carbonate crystals was analyzed using scanning electron microscopy (SEM). The results show
that the optimal medium ratio is 25 g/L of bovine bone protein peptone, 7.5 g/L of soya peptone, 5 g/L of industrial sodium
chloride, 22.2 g/L of industrial urea, and 1 000 mL of pure water. The ODy, value of Sporosarcina pasteurii liquid cultured
for 16 hours under this ratio is 1.672. and the urease activity is 0.037 mmol/(L * min), both of which are within the prediction
error, indicating feasibility of the results. The content of calcium carbonate generated by cementation under the two media is
not much different, and the cementation effect of industrial-grade culture medium bacterial solution is stronger than that of
analytical pure culture medium bacterial solution. The research results can provide a low-cost medium ratio scheme for the
large-scale engineering application of MICP.
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Fig.1 OD growth curve of Sporosarcina pasteurii in

analytical pure culture medium
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Fig.2 The activity growth curve of urease

in analytical pure culture medium
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Fig.3 The effect of industrial urea dosage on OD g,

and urease activity of bacterial solution
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Fig.4 The effect of bovine bone protein peptone dosage on

OD 4 and urease activity of bacterial solution
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Fig.5 The effect of soya peptone dosage on OD g,

and urease activity of bacterial solution
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Fig.7 The effect of bovine bone peptone dosage (A) and soya peptone dosage (B) on microbial quantity
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Fig.8 The effect of bovine bone peptone dosage (A) and industrial sodium chloride dosage (C) on microbial quantity
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Fig.9 The effect of bovine bone peptone dosage (A) and industrial urea dosage (D) on microbial quantity

10
05
165
162 =
; £
g 15 " O

156 € ~05
“L0 05 —/ = 0&39(
510 AS _
Bk & R Y 5 10
BXKF
(a) ML v (b) HERE&RE

10 AEZEEHBBEEB)MILSLMNBE (C)MNMEVMHENEN

Fig.10 The effect of soya peptone dosage (B) and industrial sodium chloride dosage (C) on microbial quantity
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Fig.11 The effect of soya peptone dosage (B) and industrial urea dosage (D) on microbial quantity

CKFE
(a) Wi ih i (b) EHEE

B12 TWSHHBEC)MIWREZBE (D)W HMEYHENZMN

Fig.12 The effect of industrial sodium chloride dosage (C) and industrial urea dosage (D) on microbial quantity
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Fig.13 The effect of bovine bone peptone dosage (A) and soya peptone dosage (B) on microbial urease activity
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Fig.14 The effet of bovine bone peptone dosage (A ) and industrial sodium chloride dosage (C) on microbial urease activity
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Fig.15 The effect of bovine bone peptone dosage (A ) and industrial urea dosage (D) on microbial urease activity
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Fig.17 The effect of soya peptone dosage (B) and industrial urea dosage (D) on microbial urease activity
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Fig.16 The effect of soya peptone dosage (B) and industrial sodium chloride dosage (C) on microbial urease activity

Fig.18 The effect of industrial sodium chloride dosage (C) and industrial urea dosage (D) on microbial urease activity
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Table 4 Optimal ratio of industrial-grade culture medium
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Table 5 The optimal results of microbial

quantity and urease activity
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Fig.19 Microbial growth curves of Sporosarcina pasteurii

on two different culture medium
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Fig.20 Calcium carbonate production on

two different culture medium
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