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Abstract: To address the issues of high aeration requirements and energy consumption associated
with the traditional anoxic—oxic (AO,) process, a humus soil biochemical system (HSBS) was developed
for the treatment of simulated rural wastewater. This study investigated the differences between HSBS and
the AOy process in terms of pollutant removal efficiency, sludge characteristics, and microbial community.
Under low dissolved oxygen conditions (0.3 mg/L to 0.7 mg/L), the HSBS achieved removal efficiencies of
97.1%, 91.2%, and 84.4% for COD, NH,'~N, and TN in wastewater, respectively, with corresponding
effluent concentrations of 11.0 mg/L,, 3.5 mg/L,, and 6.3 mg/l.. Compared to the AOy process, the TN
removal efficiency was enhanced by 12.6%, demonstrating superior treatment performance. The results of

high-throughput sequencing revealed that the HSBS exhibited greater microbial community richness and
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diversity in comparison to the AOy process. Notably, several dominant bacterial phyla were identified,

including Proteobacteria, Patescibacteria, Chloroflext, and Bacteroidota. These microorganisms played a

crucial role in biochemical nitrogen removal, thereby enhancing the pollutant removal efficiency of the

HSBS. The HSBS has the potential to replace AOy, offering a technical and theoretical reference for the

efficient and low-consumption treatment of rural wastewater.

rural wastewater;
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Fig.2 Removal performance of traditional AO process

on pollutants in simulated rural wastewater

[i) ) DA P 2 38 1T LA & B, B AO I 7% 1) 5
SEIEAT, PR TS U8 il Al SR Ak A R A K, &R
G ASOR B R E . 38 T, A0, T 2 ARl A&
K5 K NH =N RTTN (9 25 B R 4 51 o0 (93. 7+
0.06)% F1 (71. 8+0.24)% , K N H 7K ¥ J&E 43 51 Ky
(2.5+0.03)F1(11. 4+1. 24) mg/L.

TE DO N 0.3~0. 7 mg/L [ 554 F , HSBS S ] £
Bz AT A& 3 s . HSBS N #% i T Eis 11
WA e/ 70 2 A P A L DR X ¥ 7K coD
NH,"-N FI TN i L BRACR K 25 . 0~10 d, HSBS X
COD .NH,'=N I TN (1) °F-#4 £ B R AL 5351 24 (91. 0+
4.00)% . (29. 4+5.54)% F1(27. 3+1. 63)% , #H L 1)
K e BE 4 9 K (29.2+11.57) | (28.9+1.24) Fil
(30.0+2.91) mg/L. BfifE S0 ¢ B HFLEiafT, Ji o
+ b et Th B A 45 LAYIfk A 4 HSBS X5
P 2 BRRCRPUE R E . 38 dfF  HSBS X5 /K Hh
COD. NH,-N I TN 1Y % B % 43 5] i5 3 (97. 1+

0.03)% . (91.2+0. 19)% 1 (84. 4+3.33)% , #H 1/ i}
K e BE 43 9 A (11.020. 14) | (3. 5+0.07) F1 (6. 3+
0.28) mg/L. M HAES A0, T. 2., HSBS fEf4 /E 15 1T
B B 25 BRACR W 0 48 71, J0 HOR X TN 1 2 R %
BIT 12, 6%,

100
400M
~ 350} A A i 80
n 3 4
¥ 300544 A4A4 22 7, W N
E 60
5 a
g 250 %
’g A%F;f?jjiCOD 40
L v 7k coD
- g ~ S
v 20
25tVY%¢ w - v
VVVV Vv Vv'-:vv 0
0 4 8 12 16 20 24 28 32 36 40
t/d
a. COD
50 100
A“;
a b
o~ 40 80
3 A A
z v :
S 0fev YU g 60 3-
A X
g A‘ﬁﬂ(NH{—N &
ZI 20 VH"|7J(NH4 -N 40 H
. v R
jan}
z
10 v 20
v
vvvvvv
0
0 4 8 12 16 20 24 28 32 36 40
t/d
b. NH,*-N
50 x 100
AL,
A a
_ 40“ F'y ‘A“ 80
3 v
. v
¥osgv " Yy 60 3:
g A JEKTN &
= v KN b
20 v o XpE (40
10 VY.ovw 20
eV vVv

0 4 8 12 16 20 24 28 32 36 400
t/d
c. TN

B3 HSBS IR AT T KT R ERBR
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simulated rural wastewater
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