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Microbial inoculation influences on ammonia nitrogen removal

in a microbial electrolysis cell reactor
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(1. Henan Institute of Science and Technology , Xinxiang 453003, China ;2. Henan Normal University , Xinxiang
453007 , China ;3. Henan University of Science and Technology , Luoyang 471000, China )

Abstract: A two-compartment microbial electrolysis cell( MEC) was used to investigate the optimal voltage and related
microbial community changes of ammonia nitrogen removal from simulated wastewater by using reflux sludge , sludge
from an aeration tank, and soil from wheat roots as microbial inoculation sources. The results showed that different
microbial inoculation sources had their best applied voltage , and the effect of applied voltage on ammonia removal rate
also showed different trends. The maximum ammonia removal rate of MEC inoculated with reflux sludge was 75% at 0.5 V.
High-throughput sequencing was used to analyze the diversity of microbial communities and Proteobacteria were found
to be the dominant microbial phyla for nitrification reaction. Before and after culture, the dominant microflora Pro-
teobacteria in the MEC inoculated with reflux sludge and aeration tank sludge increased from 36.1% and 36.4% to 68.4%
and 60.7% under the optimum voltage , respectively, while the microflora in the MEC inoculated with root soil did not
change significantly. In terms of microbial composition, the compositions of the aerator tank sludge and reflux sludge
were similar, and the influence of applied voltage also showed certain similarity. However, the microbial composition
of the reactor inoculated from roots soil was quite different from that of the former two. The diversity and richness of
different inoculated microorganisms were different. Combined with the ammonia nitrogen removal effect, it was speculated
that the applied voltage promoted the accumulation of nitrifying bacteria in the MEC , thus improving their ammonia

nitrogen removal ability.
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Table 1  Index of reflux sludge and aeration tank sludge

s pH  MLSS/(g-L™') SV, /% SVI/(mL-g")
W <3 75 8 6.8 8.12 70 86.15
[ 37t 75 e 7.1 14.09 92 65.29
Fz2 IMNERETIEENIER
Table 2  Index of wheat roots soil
gEl pH AU (g-kg™") TN/(g-kg™")
Bl 8.16 9.428 65.29
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Fig. 1 Two-chamber MEC reactor
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Table 3 Operating conditions of MEC

BUEMERE R BATHE BRI BT

UIV id T/°C
RIVI 03 3 3041
. R1V2 0.5 3 30+1
i
3 75 RI1V3 0.7 3 30+1
R1V4 0.9 3 301
ALV 03 3 30+1
AIV2 0.5 3 301
=l Ve Y
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ALV4 0.9 3 3021
S1V1 0.3 3 30+1
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- b
LS S1V3 0.7 3 301
S1V4 0.9 3 301

1.4 SHHAE
RPN = iy EWE W, 28 0.22 pm BE I £F
Y% 40 PR S R AN ECR) A ol o B R I e s
WA= IR AR LRE,
1.5 BEENF
e 38 O )z N AE L Is Je K |

—106—

TR A A 1 22 BV B 20 B, B 3 — AR B i
P EAR T SR i 3 e 0 G B A B b A
Yy IS BR2E W A A O X A W TR R R AT oTU (T
PRAE SR BA50) 43 26 L AR Y e R AR
g IR AR AW A A E

2 HR5WE

2.1 AEEMEMECHERERITE
AFRVAE Y MR MEC P R A LR XREis
ATH AR R 2,

801
70l & ] ERSE.
B Liti5 Je
R 3%

7
/

.
/
%

0.9

0.3

0.7

B2 AEMEDEMENMECHFIERAEIKRE
BEIEITERENTH
Fig. 2 The removal rate of ammonia nitrogen in MEC of different
microbial inoculation sources varies with operating voltage
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Fig. 3 Wenn diagram of the microbial community at the phylum
level in MEC with different inoculation sources at different voltages
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Fig. 4 Microbial changes of MEC with different inoculation
sources before and after culture under the optimum voltage
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Fig. 5 Microbial community heatmap analysis on genus level
with different inoculation sources under the optimum voltage
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Fig. 6 Alpha diversity indexes of different inoculation sources under the optimum voltage
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