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Abstract

In this paper, the application of environmental enzymes in soil improvement and sewage sludge
composting was reviewed. Some studies on soil improvement and sewage sludge composting us-
ing environmental enzymes in recent years were summarized. The results showed that environ-
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mental enzymes can improve soil nutrients in soil improvement. In the process of sewage sludge
composting, the application of environmental enzymes can improve the microbial activity and com-
posting quality. In addition, environmental enzymes can improve bacterial community diversity dur-
ing sewage sludge composting. The aim is to provide some ideas for soil improvement and sewage
sludge composting in the future.

Keywords

Garbage Enzyme, Soil Properties, Ameliorate Soil, Sewage Sludge Composting

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|18
IR AW . LR SR A K $4 8 1:3:10 MO EL I HEAT VR & K8 3 N A BRI~ (LA 1).

2 .‘,
AW~
v
m Orange and Lemon waste J ag (9 Water
‘ 1 ratio
e I 10 ratio

Fermentation(90 days) for Garbage Enzyme preparation

Garbage Enzyme + Landfill Leachate for contact time 28 days

Collection of Landfill Leachate

Figure 1. Preparation process of garbage enzymes
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Table 1. Effects of different enzymes on main chemical properties of different soils [20]
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Figure 2. Changes in cellulase (a), fluorescein diacetate hydrolase (b), and nitrogenase (c) activities and principal component
analysis of the three enzymes (d) during the composting process [28]

E 2. #RIIZP AL REER), FER ZEIKREEE(D)FABE(C) BRI T AR = FEE(d) Y E R 534 [28]

AR ME(CL) S AV FEMEABRAC B OIS, R HE LI 2 b 1 ol ]y R 8 FR W o b o S 2
[23]. FR%5 0 RAM, GE AbFEAridHE CL WG MBI MG N 20.0~39.3%, FK MV GE J& CL i P4 5 (]
2(a)). =EKEE C AN SE B GE AT LM BEA L RUEMIRIEK, BAFEEL CL M2,

IR = LIRBR/K R B (FDA) T PP Sl E M BE 1, JF HLS 335 4 (81 358 v B0 A B AN 50) 2 1)

FH[24] [25]. BRAIGAME(EE 0 R)4b, FDATE GE 97 W S Mt m TX IR . JRPESS 4 RakgfE, (4
4°30.1 umolg™h™t, FFIZHTEAD, EBHEALLE (K 2(b). X —LEREY, GE MTIJLTHmE 7 BA
AR E TS T

BT T 2 i 1 HE N 5 ) B AR AR [26] . [ SR [ R 0 WA O L 2, T DUAR AL (N A
Al M (NH,-N) o 1Dy SRR, A S HE T PR S0 P R A T AR P [ U BE 70 1O L 2448 45 [27] . GE
Ak T P ) SR A S AL IS TR AR S B0 R BRI, o AL AR U BT B (14 2(c)) o 5 12~24 K
(K10 T BE 55 BE AT A W35 B AE V% SN SO BB S IO S SE A 0% . HEABAS RN, GE FIZMHE M T
CK T 110%. SRR Y], GE HIIRINME R & AR LA EVI G RAE S, i 1 HEIE B &

ORI Z G R RS AR AR, S IR E R T P AL S A AE YR T s e H . R
T P 7R A (SR B JE Dol 2 00 0 L A1 Pl M HE I 55 5% S S T R WS, 30 T L ol ) A 128 DA vy HL 0 1k

DOI: 10.12677/aep.2023.132054 435 IR R AT IR


https://doi.org/10.12677/aep.2023.132054

HRERHE 2%

[29]. XA PAER O ERENA 4 GE MBI =R s T CK HRIBE. L4, PCA Z5REH, SXTEEAMLL,
GE WINEZE AT T = FhEgiE (14 2(d)). GE ACFRM) =FhlEES 0 KA 4 K, 512 K 24 KEH
B

5. IMREEZEX5/KIT RIS IEP AEEE S HER Y

IORIE R AUEA SRR STEAR E, T EOE R A FUAEReE, DRI S S 40 B 7 9 1Y)
Ak BEEHEALMIEEAT, MGIZBHRES, v GE R IIRHLE 7%, 5 R 1 B A A K [29].

800
a 1000 A
600 300 -
3 @
= 3
o 5 600
Q400 g=
: $
2 & 400 -
© 200 -
200
0 v T v 0
0 10000 20000 30000 40000
Number of Reads Sampled
12
N CK
54 C 4 B 2 M GE
a a 1.0
2 44 >
7 b Los
o L=
>
o= o
° : 0.6
- -
o 12
g 2 2
! © 0.4 1
@
1 0.2
0 0.0

4 12 24 4 12 24
Composting Time (days) Composting Time (days)
GE 4 c
K 12 GE_4
e oK f o
oE GE_12 i
= CK 4
cKk_12 |
CK 4 o
CK_24
- - .GE_24
0.2 0.1 0

Figure 3. Bacterial community diversity of CK and GE treatments: (a) observed OTU, (b) Chao richness, (¢) Shannon’s di-
versity, (d) sequencing coverage, (e) weighted UniFrac cluster analysis, and (f) compare bacterial OTU from day 4 and day
12 by Venn diagram [29]
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