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Abstract: To achieve biogas in-situ deep desulfurization of waste-activated sludge (WAS) anaerobic digestion. An integrated rusty
scrap iron-micro-oxygen (RSI-MO) anaerobic digestion process was constructed embedding optimal RSI dosage (20g/L) and
providing micro-oxygen condition to explore the influence of RSI-MO process on anaerobic digestion in-situ desulfurization
performance. This semi-continuous anaerobic/microaerobic experiment was carried out in seven stages (P1~P7). The first stage (P1)
was set as a control group. RSI was added in the second stage (P2). And increasing O, levels were introduced stepwise in
P3~P7stages. The results showed that supplementary O, induced sulfur-oxidizing bacteria microbial oxidation of sulfide to elemental
sulfur and chemical oxidative corrosion of iron to form ironic sulfide precipitate. It promoted the sulfide solidification by coupling of
biological desulfurization with chemical desulfurization. From P3 to P7, the content of H,S in biogas decreased and residual oxygen
increased with rising of O, dose, respectively. The optimum performance was considered on the basis of anaerobic digestion
efficiency and desulfurization property, which was obtained in P6. The methane yield was 301.1mL/gCOD, and the H,S
concentration was 113mg/m’. The average methane yield increased by 37.65% comparing with P1. What’s more, the H,S removal
efficiency in biogas decreased by 99.40%. According to the analysis of sulfur balance, it was found that the sulfur contents in
solid-liquid-gas three phases accounted for 84.0, 11.9 and 0.21 percent of total sulfur in P6, respectively. It is indicated that the
integrated process of RSI-MO anaerobic digestion could benefit biogas in-situ deep desulfurization.
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Table 1 The Characteristics of WAS and APS used in this
study
24 x50 B TIAL R 5 e
TCOD(mg/L) 31253+4107 308544494
SCOD(mg/L) 121425 721428
TS(g/L) 33.6+4.9 32.9+4.2
VS(g/L) 20.7+2.7 20.3+2.4
TSS(g/L) 32.4+43 31.5+3.9
VSS)(g/L) 19.8+2.1 19.2+1.8
pH {H 7.16+0.11 7.06+0.04
SV (COD 11)(mg/L) 16728+226 16435+349
M ZBE(COD if)(mg/L) 2748+32 251627
SR (Tre)/(mg/L) 31.2+0.97 31.2+0.94
VR (Sre)/(mg/L) 8.7+0.15 9.4+0.16
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Fig.1 Schematic diagram of experimental set-up
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Table 2 Experimental parameters and results over seven

periods of operation

JE3Y P1 P2 P3 P4 P5 P6 P7
BT A D& R g M A o

FFLLI ) (t)(d) 30 30 30 30 30 30 30
RSI #H(g/L) 0 20 20 20 20 20 20
PEHAHHR (L) 937 1671 1645 1592 1644 1591 1197
0, #2ft i (mL) 0 0 1 5 10 15 20

0,/biogas 0 0 061 314 608 943 1671
WAEHNE GO 128 71 72 75 72 75 100

;. Oo/biogas by b HEIR 2 T i £k 10 48005 W AL BT 7 TR AU AR R
EE,(NLoxygen/Nm’biogas).
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Fig.2 Daily COD removal and Daily methane yield during

semi—continuous anaerobic and microaerobic digestion
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Fig.3 Variation of pH and ORP during semi—-continuous

anaerobic and microaerobic digestion
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Fig.4 Hydrogen sulphide and oxygen concentrations during

semi—continuous anaerobic and microaerobic digestion
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Fig.5 Changes in the sulfur contents in the semi—continuous

anaerobic and microaerobic digestion system
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PEIEAT.

3.2 RSI A 5fb RAETH L RGP RE,COD L BRE A
FRGE ™ 250 VAL 43 il 4 iy 0.50 £5 1 0.41 541K O,
I MO BN %] AT A H TC A5 1, P3~P6
B Be, COD 2 [ 1 A58 7 2 43 il i 57.4%
56.3% - 54.2%. 55.5%. 54.8% 1 306.00,300.59,
298.54,298.90 A1 301.13mL/gCOD; & O, 7&K MO
RN, ZR G830 D P G TR R AR 7 9 1P 2 81 41
H,COD 2 B A g s 35 1 25 />

3.3 MO X% A3k RSI B Fe*'. Fe**Fl SOB
TR AR R AL 2= B AT AE Y A RS &, P3~P7 BT EX,
A HoS W E 25 4 1173,732,354,113 Al
102mg/m’,P6 I P7 [ B S SIS AR 1 b (Fa
SETE 150mg/m’ LLF).

3.4 RSI 5 MO & HAEHX R =AHE . . <
Y ERAA W) /3 A BAT EZE 0. P3~P7 B B [
1 oG 2% 5 20 o0 R R S S 29.2% .
33.1%- 38.1%- 35.6%H1 33.0%; W AHBR ALK 15 5>
S T R G R BB 17.18%. 13.02%. 10.30%-
7.25%H1 4.89%;H,S AT R IcER & 50 b bR
SR 1.18%. 0.71%-. 0.36%+ 0.21%F1 0.14%.
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