F185F1H2024E1H

;/T‘ fﬁ — gi é j& Vol. 18, No.1 Jan. 2024

CHINESE JOURNAL OF ENVIROMENTAL ENGINEERING

@ http://www.cjee.ac.cn @ E-mail: cjee@rcees.ac.cn G (010) 62941074

DOI 10.12030/j.cjee.202309113  HE42%E X703 SCHkbREES A

FeT 5 Ve HEL 7 1 5 R VR i i N TSR
B J5 o 55 VR

FHLPE ARG R, B2, X 4EAR2, sl A2 2

1 PG TR A P b B X A SRR B R E SR, FI4 7100485 2. P94 HE T R2E KR KH 2EBE, 7
2 710048

W OB ISR E R ARV - P E A BB IR AR A, LA AT R, B EORRID L A A
T et m ., 25REH: 15K50R5 3 MORESR (EORFFE. wtsE . ARJB) B S T E A, S
LG ARG E R AR EER, 5 IRMERE =Y A VR R S AR, HH b i 5 R0k 121
HEARAS IR fE BEU A T HOKFa IR, pHE. EC. AHUR. BANASWSE, BN T LR I, 75
e+ RFEFF B MEAEFP R AOR e, SR FISCHE 0 N PR B TR R T LR BT, LA F I8, 15+ F KRR FFHEAL =1
TSI R 30% . AxUREE H USSR 70% A5 e+ E K ASFEHERR =20 i in R 50% . AR H 3N 50% & AtB
AT 3, BSRAARBEHEIRZ, SR+ EEEISUR 2% .

KHEIR IEUe; MEAE; MR LL; AT RHE EEPERR

TG SRR TR T AR 16 157K 5 Tl KA B Y A g AR, AR A Gead o 25 R A AR
R EHERL, W0 A2 AT R = A i e F P Bl s, 2 2020 4E0), T57KAAFREE Ik 2.31%
108 m*-d™, 4= EKR 80% MIT5UEHE 6.6x107 81, il 2025 3% IS A=l 28t 9107 41, [E N
ANFETR— B ST . AR . THEE . BUKSEAL R, FRAAbE I R @RI . RETE
2520, AR R A TR T BE G Ve AT HEAC AL B, sl s Ve B A RS A2 3 et A
BN T 250, FIFH ESRAIGREY), 16 HOs o] o G A WA 0 ML e A e e i R B )
AR —E R BT LIS ke (e REEAL, SRR B A T B 5 e T L3, FIRTSTe & A
FEEIT . AV LAY TR R, e R L GE R TR, S eiE . R
fb. JeFEk. TR,

KPRV 2O ERE R EZRIE, AME SRS 1, SRS, 2R =i ek
B et RS FRAA EI MU EAR B s AT A RS g g Sio, .
ALO; Frit S, o 745%, 5HEEAWNARILEA . AV b FE R a5 55
Wi, AT A ST E A PRI n] DA R S A B SR 157K 5 e S Al e TR G b 2,
Fic e AT 3%

N T 5 B A L ICH LRSS A48 B0 IR [ 2% 3kl e ny—mh ot +, T B E ik
FANGE TR, ST RIE, M. SR, ZOCCHE M DR K . KBk, 15, Sl
B REFERECHAR AT R0 AR TER, SF8brlali Dl &5 oa, A AT 4%
X XTI R T TR . AR 3 pH ., $ES0 X BRI LR S e RINESE & E .
RS R w25 mT LAsE ok AT Sk it

HET, s, fErsi SRR Z TR L, I triHe AL SR FENE BT i A o4
s BHE: 2023-09-26; FAHHEA: 2023-12-18

EE&TB: P AARE IR TR (20191Q-745) 5 BeVi A HE TR RITUE (Hh A €1F 0T H ) (207Y045) 5 BRVE 4 &
HBUF & 3% (2017ZDXM-SF-081)

E—1EE: £8H(1984—), B, WL, BI#IZ, wangmin@xaut.edu.cn; DU {FIEH


mailto:wangmin@xaut.edu.cn

246 ok L B ¥ W 18 %
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1 MR5EZE

1.1 SiRFSEHEAT

ASHIEFE I F 5 R MR A P4 2255 T Y5 /K AL B =1 RREAEUER
J IR ], SATE KA B AR A Table 1 Raw material basic physical and chemical properties
Y1, PIGEKEE 80% fidy; TKFEHF: WABE EC/ - AHUR MY

TR, FERFRRE; e, e T TR ) eke) @Ke?)
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DRI v 956 593 2700 61587 938  65.60
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Table 2 Artificial soil basic properties of raw materials

e oH EC/ } H *Iuﬁl/ Effh/l 7J<ﬁ’4?fi§lu H ;Wé/l iﬁg'i‘i%ﬁ'/l
(uS-cm™) (gKg™) (gKg™) (mg'Kg™) (mg'Kg™) (mg'Kg™)
RE L 8.57 106 3.88 0.26 11.33 33 109
TG+ FKAHATHEN 7.34 1028 494.19 25.74 2502.07 1424 4400
V5 Y+ TR T T HE AT 7.02 1652 478.13 23.58 3213.30 2264 1952

V5 Ue+A B HEE 7.34 916 496.87 19.97 2907.27 1144 1280
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i, FEMBELBIFEMIRETS), ARSI AT 1 Table 3 Raw materials and ratios for different artificial soils
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Fig. 5 Changes in electrical conductivity in
different artificial soils
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Fig. 6 Changes in organic matter in different artificial soils
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Fig. 7 Changes in total nitrogen in different artificial soils

FE =422 ) SR B ot A T AN, S5 R A SR 2.15 ¢ Kg ', A T H3EfesfEie = s
R 10% B, S5i%5% FHEar, MHEERITER NS 90% 5, AT +HEhi A s s 5%+

e MITEADCHRET I FARRT RS S T RAREDK

6) XA RN . A S PPN IR IE TR BEREE I . P 8 sy 3 RlAPRIHERL = EAR]



250 EZ N D H18 %
VAR TP AT S0 e A IR, AR OO et e )

AL WA I RN, SR A 4 C (AJH) — FRfir

FEMFRY, B ALA R, A 4K, C A _oasp O EEAE

RS, TR T B AL 5

SR LARTIALR], 53—y A R ROK 2 om0

i, BRI AT, AT TR =

fif, HOMATAE ST BECY, RHCHERE P R s :::;:::::::::j
. AR, XSEEMOY ORI e
R, (SERPRIENE) Ao o K

8 mgKg ' VAL, &% LA RBES
87 mg'Kg ', AHFFEHLHI AN T - HESA 05 1L i L
K, BEmTSE L
2.3 AT TEMMER A ST

1) AN T 3EX /NP 52, SE 148
Ry UeHE ARG &4k 30% . 50% . 70% N
T4, EETWERL (CK) LIS H 1
(CK2) fERXTIRAL, HEfEY R/ NEEE, B9 /b
FERAEAF A T ek 258028, AR
REF=Hrgs I isein, /NASEAR ZERAMR, HIEE
H T HERE = 0 R B N T -3 vh b o3 i A
&, FEIEWRK, BEERREL, XA Na
PR & o YHERRAS ISR 30% B, 3 FlfEAT
PRI T R ZE5R 100%.
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Fig. 8 Changes in vailable phosphorous in
different artificial soils
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Fig. 9 Changes in the germination rate of chard in
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different artificial soils

* 5 TEIATLE )N BREESFRICHIZEN
Table 5 Changes in height and root length of chard plants in
different artificial soils

T ahne 8] R
30% 5.36+1.16a 4.94+0.72ab
A 50% 4.78+1.27abc 5.46+2.83a
70% 4.92+0.91ab 5.54+0.99a
30% 2.68+0.88d 2.96+1.04bc
B 50% 3.12+0.98d 2.84+0.98¢
70% 3.48+0.45bcd 4.6+1.57abc
30% 3.7+0.89bcd 2.82+0.72¢
C 50% 3.3+1.18cd 3.54+0.9abc
70% 3.6+0.71bcd 3.46+1.76abc
CK1 100% 2.58+0.56d 2.83+0.17¢
CK2 100% 4.94+0.83ab 4.8+0.33abc

TE: ARTHERRAR LB E 257 23 (p<0.05) .
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* 6 FEIAT LR NENEERREE TN R

Table 6 Indicators and combined evaluation coefficients after standardisation of different artificial soils

R pH EC AP ARE ILJPEE EEESAL HER

A10% 2.1 1.7 3 3 2.45 1.58 9
A30% 2.54 3 3 3 2.89 2.04 5
A50% 2.98 3 3 3 3 2.24 2
A70% 3 0.9 3 3 2.48 1.32 12
A90% 3 0.16 3 3 2.29 1.22 13
B10% 23 1.72 3 3 2.51 1.61 8
B30% 3 3 3 3 3 225 1
B50% 3 3 3 3 3 2.25 1
B70% 3 0.86 3 3 2.47 1.38 11
B90% 3 0 3 3 2.25 1.19 14
C10% 1.84 1.37 3 3 2.30 1.42 10
C30% 1.88 2.1 3 3 2.50 1.66 7
C50% 2.46 3 3 3 2.87 2 6
C70% 2.82 3 3 3 2.96 2.17 3
C90% 3 3 3 3 3 2.25 1
CK2 2.8 3 3 3 2.95 2.16 4
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Analysis and evaluation of physical and chemical properties of the artificial
soil based on sludge compost products and sludge mud residue

WANG Min"*", CHEN Zhaole?, WANG Minhui?, LIU Jiawei’, HAN Na?, CHENG Wen'*?
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Abstract In order to realize the synergetic treatment and resource utilization of sewage sludge and mud
residue, this-study prepared the artificial soil by "two-step method", and investigated the effect of different ratio
conditions on-the physical and chemical properties of the artificial soil. The aerobic composting was carried out
with sewage sludge mixing with three different auxiliary materials (corn stalk, mushroom residue and wood
chips) and the results showed that the maturity and heavy metal content after composting were in line with
relevant national standards. The artificial soil was prepared by sludge composting and sludge residue, and its
physical and chemical properties were similar to those of natural soil. The added amount of compost can
significantly affect the water-stable agglomerates, pH value, electrical conductivity, organic matter, total
nitrogen and available phosphorus of the artificial soil. In the application of artificial soil planting, the compost
planting effect of corn stalk+sludge was the best. The improved Nemerow comprehensive index method was
used for comprehensive evaluation. After comprehensive consideration, sludge+corn stalk compost product
addition of 30%, residual sludge residue content of 70% and sludge+corn straw compost product addition of
50%, residual mud residue addition of 50% are the best artificial soil, followed by sludge+wood chips compost,
sludge+mushroom residue compost effect is the worst.

Keywords sludge; compost; added ratio; artificial soil; physical and chemical property
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