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Effect of Fe,O, nanoparticles on anaerobic biogas production

JIA Tongtong WANG Zaizhao GENG Fenghua GONG Lei
Academy of Environment and Safety Engineering Qingdao University of Science and Technology Qingdao 266042 China

Abstract Fe,0, nanoparticles was made by coprecipitation and characterized for scanning electron microscope
( SEM) . The effect of different concentration of Fe;0, nanoparticles on volume gas production and CH, ratio during
the anaerobic digestion process at the medium temperature of 35 °C was examined. The results showed that Fe,0,
nanoparticles of 100 mg/L maintained ammonia at the level of 600 —1 200 mg/L pH at 7 -8 and improved
TCOD,, and SCOD, degradation rates by 8.35% and 9.90% respectively. This amount of Fe; O, nanoparticles
produced maximum concentration of volatile fatty acids ( VFAs)  which can reach 4 300 mg/L.  and strengthened
the use of acetic acid. Fe;0, nanoparticles of 100 mg/L. improved the biogas production. Compared with the control
group the system increased the gas production by 28.08% decreased the gas production cycles by two days and
increased the methane content by 6% .

Key words anaerobic digestion; Fe, O, nanoparticles; biogas production rate; methane content

1.5~2.0t/ ) o
2015 80% : —
2020 6000 t'!., i,
4
2
12016 —08 -23
(1991—) 1017885606 @ qq. com

* : (1976—) VOCs N goalucky@ qust. edu. cn



*202 -

Fe,0,
5
Fe,0,
6
Fe,0,
COD,
! ° Fe3 04
5 Fe,0,
Fe,0,
pH.COD, . ( VFA) |
Fe,0,
1
1.1
: (AR) .
: (vario EL Il ) ; COD,,
( DRB200 )
(725s¢) ; (CJF-1); (LD -3
) ( GZX -9076 MBE) ;
( ALB -224) ; (LKTC -B1 -T);
( GC1100) ; (SHZ -82A) .
1.2
81.05% - 5%
1o ~ pH.

TCOD,,( total chemical oxygen demand)
SCOD,, ( soluble chemical oxygen demand) .

o

1

Tablel The indicators of the substrate

TCOD.,/  SCOD,/ TS Vs /
( mg/L) ( mg/L) 1% 1% 1% ( mg/L)

7.1 86412.5 31956.3 4.28 2.10 81.05 529.5

35 C
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Table 2 The indicators of inoculum

TCOD.,/  SCOD,/ TS Vs
(mg/l)  (mg/L) 1% 1% ( mg/L)
7.2 55 162 26 956 4.78 2.35 478.5
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Fig.1 Experimental facility
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Fig.3 Variation of NH; — N under the different concentration

of Fe; 0, NPS during anaerobic digestion
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