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Screening of sulfur—oxidizing bacteria and biological oxidation characteristics
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Abstract: To reduce and control malodorous hydrogen sulfide gas emissions from livestock and poultry farms, we screened a high—
efficiency sulfur—oxidizing bacterium according to two indicators: S* oxidation performance and hydrogen—sulfide—emission reduction in
manure. In addition, we studied the biological oxidation characteristics and influencing factors of the strain. The results showed that we had
isolated a highly efficient heterotrophic sulfur—oxidizing strain from the sewage storage tank of a dairy farm, which had a strong S*
oxidation capacity and reduced the hydrogen sulfide in the pasture sewage by 47.1%. We identified this strain as Halomonas, which we
named Halomonas sp. AEB2. Based on the results of single—factor tests, we optimized the environmental S* oxidation parameters of strain
AEB2 using the Box—Behnken response surface methodology. The results showed that the factors affecting the sulfide removal rate were
temperature > pH > rotational speed, and the optimal environmental parameters were a temperature of 32.5 °C, speed of 210 r+min', and
initial pH of 8.2. The sulfide removal rate of strain AEB2 was more than 99% when the S* load was 100, 200, 500 mg- L™, and 1 000 mg-
L' the fitting results of the OPED and PFOPD models showed that the oxidation rate constants of strain AEB2 under the various loading
conditions were 1.36, 0.83, 0.38 h™', and 0.19 h™', respectively. AEB2 has a high S* oxidizing ability and can be used as an engineered
bacterial strain for hydrogen—sulfide—odor removal.
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Figure 1 Schematic diagram of the device
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Table 1 Encoding and horizontal design of response surface test
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Figure 2 Phylogenetic tree of 16S rRNA sequences of strain AEB2 and related species
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Figure 3 Strain screening test results
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Figure 4 Effects of different environmental conditions on sulfide oxidation performance of strain AEB2
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Table 2 Box—Behnken experiment designs and results

G T et oH S
Number Temperature ~ Rotate spfeed (c) ‘f‘{emoval
(A)/rc (B)/(r-min™) efficiency (Y)/%
1 0 0 0 90.4
2 -1 -1 0 71.3
3 1 0 1 90.4
4 0 0 0 95.6
5 0 -1 -1 57.5
6 0 0 0 96.2
7 1 -1 0 92.6
8 1 1 0 96.2
9 0 1 1 94.0
10 0 -1 1 89.9
11 0 1 -1 78.0
12 -1 1 0 76.2
13 -1 0 1 57.3
14 0 0 0 95.6
15 -1 0 -1 51.1
16 1 0 -1 68.3
17 0 0 0 92.6
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Table 3 Response surface regression model ANOVA table

i 22 KR SR A ¥y FAH P I S
Source Sum of square df Mean square F value P value Significant
Model 3744.51 9 416.06 24.71 0.000 2 s

M (A) 1048.82 1 1048.82 62.80 <0.000 1 s

5H(B) 136.95 1 136.95 8.13 0.024 6 #
pH(C) 735.36 1 735.36 43.67 0.000 3 o

AB 0.42 1 0.42 0.025 0.878 6 N
AC 63.20 1 63.20 3.75 0.093 9 N
BC 67.24 1 67.24 3.99 0.085 8 N
A 560.72 1 560.72 33.30 0.000 7 o
B 9.92 1 9.92 0.59 0.467 8 N
c 1 046.46 1 1146.46 62.14 <0.000 1 o
5% 7% Residual 117.88 7 16.84
I Lack of fit 93.03 3 31.01 4.99 0.077 2 N
4l 7% Pure error 24.85 4 6.21
JEUFT Cor total 3862.38 16

T = S 25 (P<0.01) 5 * K 50 i 3 (P<0.05) ; N F /R sEMA i %

Note: ** indicates extremely significant(P<0.01) ;* indicates significant(P<0.05) ;N indicates not significant.
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Figure 5 Contour map and response surface diagram of the various factors on the sulfide removal efficiency
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Figure 7 Degradation kinetics of strain AEB2 under different S* loading conditions
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