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Effects of different concentrations of nanoscale zero-valent iron

on anaerobic fermentation of food waste
SHU Hui"* ,SUN Chen® ,CAO Weizing®
(1. School of Chemistry and Chemical Engineering, Zhejiang Sci-Tech University,
Hangzhou 310018, China; 2. College of Biological, Chemical Science and
Engineering, Jiaxing University, Jiaxing 314001, China)

Abstract: To investigate the effects of the addition of nanoscale zero-valent iron (nZV1) on methane
production performance of anaerobic fermentation of food waste, a mesophilic batch anaerobic
fermentation experiment was carried out. The dosing concentration gradients of nZVI were set at 0 g/L,
1 g/L, 5 g/L and 10 g/L, respectively, and the dynamic changes of methane production. the physical and
chemical properties of the fermentation broth, as well as the microbial community structure under
different dosing concentrations were analyzed. The results showed that adding 1 g/I. nZVI reduced the
concentration of volatile fatty acids (VFAs) by 40. 3% compared with that of the control group (without
nZVI1). Meanwhile, the cumulative methane production was increased, reaching up to 364 ml/g VS,
which was 7. 5% higher than that of the control group. However, both concentrations of 5 g/L and 10 g/L led
to the aggravation of the accumulation of VFAs and had an inhibitory effect on methane production.
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Additionally, nZVI1 addition increased the relative abundance of hydrogenotrophic methanogen
Methanobacterium » with a maximum increase of 11. 9% with the addition of 10 g/L. Overall, the addition
of 1 g/I. nZVTI can better improve the methane production performance. The findings of this study provide
scientific basis and technical support for the optimization and practical application of the dosing strategy of
nZVTI in industrial anaerobic fermentation systems.
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Cloacimonadota 2 K48 £ ¢ H 5 22 (19 T8 A B 3L
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Cloacimonadota (/b , 145 P R JC 12 S I 5% Ak, M
FHENIRIR R .
2.3.3 WEEAKFREELHY

Bl 8(b) 2y R WES: 7 Ry JEm K LRy F R

& HIBLL Methanothriz (/5 6 60. 6% ~65. 7%) LA
K Methanobacterium (i tt 30. 3% ~33.9%) M1k
P o 3 oty T A T Y G T B S R T
A PG (n & e . — A A = A Bk
FH gEBY  HAKT &, Methanothrix J& % W 2, 1@
B IR e Tl T AT DL A B ) A
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A AR JE T e, TR, nZVI
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Wang %59 25 5l 58 7% 4 TRVRE A LA , Hout B 41 v
Methanobacterium 7 > 73. 2%, Wi éshn 5 g/L
nZVI1 B Methanobacterium 73 81. 7%, ARk,
B & 98 K F o gk % m B E ok B B,
Methanobacterium W (7 AR AN $2 &5, X HEF
PR T BT LU b S S B AR O
TP F L 35 42 1) Methanobacterium 1E 5 5 & e &
GERFM B BA R, nZVE] 41 others
mi /N AR 0. 2% FEIRE BN 1 g/L Mgk
T gt — LY 73 B G R R I 3

F B FBE/NF 0. 01 Ph K unclassified 24 others, HLAT .
100y BlBacillota 100r E Methanothrix
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2026 5 55 &
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