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Investigation on the oynergistic mechanism of co-disposal of chromium-containing soil by digestate and ferrous sulfate. LI
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Abstract: Digestate and ferrous sulfate were combined to co dispose the chromium-containing soil, the synergistic effect of
co-disposal was verified after the preliminarily optimizing of disposal parameters, and the synergistic mechanism was revealed by
XPS analysis and microbial community analysis. Co-disposal of digestate and ferrous sulfate could reduce the content of Cr (VI) in
soil to undetected (the detection limit was 0.2mg/kg), which was better than that with ferrous sulfate treatment, and the reduction rate
of co-dispose was higher than that of digestate alone. The analysis of microbial community structure showed that the abundance and
diversity of bacterial community in co-dispose group was higher than that in digestate alone, and the relative abundance of chromium
reducing bacteria, iron reducing bacteria and sulfate reducing bacteria was significantly increased in the co-dispose soil. XPS
analysis showed that Fe(Il), sulfites and sulfides were present in the soil after co-dispose. Combined with the results of microbial
community analysis, the process of microbial catalytic reduction of Cr (VI) in digestate by iron and sulfur was confirmed. This study
provides a new idea for the treatment of low carbon high concentration Cr (VI) contaminated soil.
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Table 1 Physicochemical properties of digestate

EELAD o UE
EIKE (%) 62.7
BHUTL(THE) (%) 27.8
KAy (FHE) (%) 2.2
pH i 8.89
ORP (mV) -305
3% (ms/cm) 3.69
N EEIRIE (mg/kg) 0.28
1.2 SERT5E
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B Cr(VDFILRIR AR 5T 4 AUFRE SR R E O
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WA A E % 3 rh Cr. Feu S =Rl IG5 M52, %)
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30s,45°C 20s,65°C 30s,5 A~ J& #1,94°C 20s,55C
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Fig.1 Influence of ferrous sulfate dosage on the concentration
of Cr(VI) in soil
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(Thermotogae) 1 H.F7 B4 1] (Synergistetes), Ut 5 J&
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(Clostridium) AN B &
(Acinetobacter)~ FLU% P M B & (Brevundimonas) #1213
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Table 2 Variation of bacterial a diversity index with time in

samples treated with different treatments

FEd Shannon  Chaol Ace Simpson Coverage OTU

X 3.07 397.03  381.62 0.12 1.00 324
Al 3.31 382.46  379.51 0.10 1.00 333
B_1 3.10 377.14  370.59 0.11 1.00 337
A S 2.88 361.00  360.44 0.15 1.00 309
B 5 223 360.05  351.48 0.33 1.00 307
A_10 2.83 338.19  358.80 0.12 1.00 296
B_10 1.65 316.79  321.25 0.51 1.00 277
A_15 3.73 443.64  440.00 0.06 1.00 391
B_15 1.34 347.39  383.22 0.59 1.00 248
A_30 3.38 409.88  412.58 0.10 1.00 363
B_30 2.15 366.88  329.47 0.22 1.00 263
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Defluviitoga~ NI # & (Acinetobacter)~ 4L &
(Tissierella) Anaerobaculum- Tepidimicrobium. %3
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Fig.7 Species composition of soil samples with different treatments at phylum and genus levels
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