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Table 1 The physicochemical properties of soil and composted sewage sludge

e " AOLB 2R MR e Sudn e ANk Cr Zn Cd Pb
an P
g’k mg/kg
+4 7.25 43.07 1.72 0.17 16.97 0.11 310.85 23.12 45.47+8.7 79.78+17.1 0.43+0.09 21.10+3.1
HeARIE R 7.34 263.13 16.87 1.83 29.09 1.06 8023.41 340.74 80.89+1.5 917.15+9.65 1.43+0.03 32.33x1.2
CJ/T 362 A vy
op 3785 >180 R (N+P,05+K,0) (g/'kg T7576) >25 <1000 <3 000 <20 <1 000
*2 HBRFREHNARECERESSES AL
Table 2 Contents and proportions of different forms of heavy metals in composted sewage sludge mg/kg
TR KIS AR BRERAS HILLES BRIBERS
Cr 0. 14+0.02 (0.2%) 0.4120.01 (0.5%) 0.30+0.07 (0.4%) 23.92+0.29 (29.6%)  55.83+6.80 (69.0%)
Zn 3.22+0.40 (0.4%) 66. 10+4.54 (7.2%) 179.96+1.73 (19.6%) 324.77+5.28 (35.4%)  332.36+12.97 (36.2%)
Cd 0.03+0.00 (2. 1%) 0.37+0.20 (25.9%) 0.83+0. 14 (58.0%) 0.17+0.04 (11.9%) 0.23+0.03 (16.1%)

Pb 0.02+0.00 (0.1%) 0. 15+0.01 (0.5%)

0.65+0.01 (2.0%)

11.14+1.41 (34.5%) 21.94+3.42 (67.9%)




513

e A it ML 5 Je X 3L Ty B AR AR A i S 55

JEIHEAE TSR S5 R e 15 K, 4051 2021 4F 11
H 2022 43 A .6 A9 A REIXK X 4505640 +
B, ERAEEAEDT N, BEYLRSE 3~5 AR A,
KA 0~20 em FZHHE, LBRAEYE, IRAH5],
VUSSR . RS VR T WFES a3 0 (100 H)
J&  BCE FAGR TR A & H RE, R 0.1 em
R RE 8 RO E AR A bk i SR R S8
o Rk 4 R TR N 55 R 110 AR 25 3 ) el T
0 =2 1] F0 A L 0 o i DA b 3 1 0 K OE R
T 1 2 L 08 B Fh T R TR R AR D BB i AN
ek, FEOG R & BEFHATHE9 A ) KA
KT, e o & BERABAKT LK
FAET
1.1.3  B3EAm e

BT A R AR RS (H AR T
JSM-7800F #1) 5 #8513 ( P& [H edax apollo XL %)
PEAT AT o b2 S 2 O ik S IR R Ak Ak 4y
My (8 = )™, pH {H R H pH i1 ( Metler
Toledo) M 72 . A BT I 4 F R FIA HLIC R 7 B
( Vario Macro cube) M5 , H:Ff TOM =TOCx1. 724,
1.724 } Van Bemmelen K %0 % 53 & 0 & %
FABAR 0% . 2B E R NaOH J il -3 6 bt
Fb (03925, RO 5E SR 0. 5 mol/L NaHCO, 2 4&-
SO e, A R R E R A 1.0
mol/L CH,COONH, ¥= #&- i J8H 7 %5 5 T 1k & 5
JGi (1CP-OES-7400) #4743 8. Zn Cd Pb Cr £
it HF-HNO, % , & IE A & il i BCR 48
UG, R A 5 B 7 1K BT % ( Neptune plus
7700) W %, E ok W E L bR fE Y B ( GBW-
07407,GSS-7) #4715 % | iH 5 bR i MIBOR 17 4
T AR B4 43 BT 5 S 4 ) (AR [LISCR AR 90% ~ 110%
2, WE 3 DS EN R, S MEEBRA LA

SEATAE AL, AT AR (R AR X R 25 178N T 5%, LLF
FrRE AP B AT Sy 592 6 B 2 K0, LA 12 S 3 X
DU SRR 2% 3 R A B (R 20K
1.1.4 L3R FN

KNG 8 Bt L2 G A8 18 4K (in-
tegrated fertility index, IF1) 2 R pH {H XA HL
Bt AR A A RO A O R AR e AR A
(1), IR N0 ) 280 1F,, AR A0 (2) 1
BIFL,

X

- X=X
xd
(x_x(l>
1+ x, <X =x,
IFI, = (v, —x,) (1)
(x = x,)
2 + x, <X =X
(%, = %,) '
3 x, <X
(IFIL-\/,&)Z + (IFIiEi/\>2 -1
IFI:J ™ 5 R % Enn ] (2)

o TR I A AR EA, ~, T x, 235185
BARER T | EBR, x, A T gubn e iy b N BR AL
x, %, x, BOF AR UE S 5 55 — k4 [ A bR v
IFL, .y JIFL g 20 012 IR AE BRI 0 NE ) 91 5 o
/ME 30 s TIERRARN L, AR IFL (R HIEAE )
GrN 42K <0.9 IIY, FHE;0.9~1.8 =4,
— 1. 8~2.7 TG NBIR  >2. 7 —4  ARARIR
1.2 BIERERSFAE

P Ab BAE EXCEL rh 58 i, R 9 A R
Origin 2021 % fF2: i, & H] SPSS 26 # 1 #k 17
Pearson AH T, A R B 46 X HE# T 1 B
(p<<0.05) , K7~ P 2H A9 ] 1 e M OC ZR Ao, P 4
BB AR A

B HERE B SR RS A
Fig.1 The design draft of the field experiment and photos showing plant growth
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Fig.2 The seasonal changes of plant height after the application of composted sewage sludge



%1 1 FE% MRS VRS L300 ) B K 57
pH PR TR A PR L R B FRRIG T 2.2.2 JfAEidRabmE 1A 2849 T AL

EREAE, Hirp T4 AhFRAY 4 pH A TR F
B,

K F 4 ) 20 4 48 pH A8 fL 5 R | RUR Y
AL SAAAE B R IA TR TR R, F AR
FXRRLALERE , 5 & AR A 4] T1 Al T4
Ay pH AR b i B 5 X0 IR S A — B, T2 41 + 4
pH P& 27 1 AR (b 2 R Tt 3, T3 25k
FRARE LT s SR &, it e B8 V5 8 5
+- 4% pH B2 P VRS B (6. 6~ 8. 2) , AN [A] He 451
B Y5 e i + 48 pH B BOmwI i (4 Z) R
FERETh i (PR FF & B FHMA T2 440) ,Z2
J& 13 pH JF R RE G, 768 2238 B Je ik, X AT B2
B T 3 R Y5 U 5, 15 U8 H A AL SR Y R i e A
—ER A PR, FRAK T 4 pH™ | i Ak E Y
pH F+5 , W] fig J2 4 158 ok W B AT ML Ak B ik i
HYFr s, RS, K X 15 pH 28 fkE
YIR56 5 Je MR 0 bR o (32 1), HEAR S U8 /Y i
FHT - SR Bl B2 1 52 M /N

AR (AP ) 2 3 bl AR P I ) Bl 4
T HER AP SRR RE A S BEY I =
FAXF X BRI AL 15 VR 5 , IR AP & AR
AR, X T RAEMRER (B 4) AP &
g Bl HENE T YRS I 2 3 i 3G 0, I AE B 2k B i
KAE BRI, T AREHHM A, L1 AP &
R T4>T2>T1>T3>TO A LA, Hirh T4 44
AP SRR TR B R KM, HoR 4l AP & fEfk
A

EES & BAEF MM IE AP TR 2 T4>
T3>T1>T2=T0 AS ke 4228 ;=M H] | 1
AP Hiti T, AT AP FiEm, AT
+HE AP S H KM 2N EEMKXR
(ES) , HOtAe LA T4 i i 5 & BBk
PARdr (E 2) , RS RS E 45 R R AT
REZEA K.C.0.S Au,Si Al Fe FI0E, T2 H
AR Y A S UL R AR
WA Sy, R e & o A e (Kl 6) .

K3 it HIMENE TS 98 m 13 pH ERYZ=T5 7224k

Fig.3 The seasonal changes of soil pH values after the application of composted sewage sludge
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Fig.4 The seasonal changes of contents in soil available phosphorus values after the application of composted sewage sludge
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Fig.5 Analysis in pearson correlation heat map
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Fig.6 Scanning electron microscope (SEM) and energy spectrum of composted sewage sludge
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Fig.7 The seasonal changes of contents in soil available potassium values after the application of composted sewage sludge
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Fig.8 The seasonal changes of contents in soil alkali-hydrolyzed nitrogen values after the application of composted sewage sludge



551 1] B B TN T Yt - SR ) B M K 61
2.2.5 e Rihest LIE AR 69 AT A A ML & AR L R S U it

A BIL R A B e A B AR, 2
YRR FEEFRRMED A R0ER £
SR TRAC AL AL BE J7 A 3R 20 A7 R0 Wt n S E 35 92
Wi T R RAE Sy (32 3)  Hoh AR R4
I & HAZZ R A Ao B R ) Sk =
e, TAHERL IS IS | B ) A AR T LR 1,
Horp KRB M5 & MRAE I [A] 20 4 37 it HE
U1 0% I AL T f5c vy, 4 % Bl R e T i) 4 1 438
TE AL A8 A 1009 B HE 7 8575

x3 HRERSREELESSEN
Table 3 Comprehensive fertility of soil after application

of composted sewage sludge

b Fe g ME®  AHHE NEPQREW
TO 1.07 1.98 1.15 1.33

Tl 2.12 2.12 1.97 1.48

T2 2.16 2.16 2.19 1.90

T3 2.17 2.19 2.19 2.16

T4 2.17 2.19 2.18 2.14
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Fig.9 Seasonal changes of contents in soil nutrients (total organic matter, total nitrogen, total phosphorus

and total potassium) after applying composted sewage sludge
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Fig.10 The difference of contents in soil heavy metals after the application of composted sewage sludge
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Effects of the Application of Composted Sewage Sludge on Soil Fertility
and Plant Growth

HOU Feng'”, HE Yun®, GAO Lin', GAN Lili’, WU Jiaxi’, WANG Yiran',

JIANG Lujia'*, CAO Xiaoxin', YANG Haiquan
(1.Guizhou Zhuxin Water Environment Co. Ltd, Guiyang 550081, China; 2.State Key Laboratory of Environmental
Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550081, China; 3.SDIC Xinkai
Water Environment Investment Co. Lid, Beijing 101101, China)

Abstract: The land use is expected to be the main disposal way of municipal sludge. The field experiment was set with different appli-
cation amounts of aerobic compost of municipal sewage including 0%, 30%, 50%, 70% , 100% ( the volume ratio of composted sew-
age sludge to soil) to explore the effects of composted sewage sludge application on soil fertility, plant growth and soil heavy metals
contents. The results showed that the application of composted sewage sludge did not cause soil acidification, and the level of soil fertil-
ity was improved from tertiary level to the secondary one. The contents of main nutrient components in soil increased significantly with
the increase in sewage sludge compost application. When the addition proportion of composted sewage sludge was 50% , 1.9 times of or-
ganic matter, 3.0 times of alkali-hydrolyzed nitrogen, 9.5 times of available phosphorus and 3. 7 times of available potassium were ob-
served compared with the control. The growth rate of Argyranthemum frutescens ( Linn.) Sch.—Bip was the highest when the addition
proportion of composted sewage sludge was 50% , and that of Salvia japonica Thunb. and Festuca elata Keng ex E. Alexeev & Lolium pe-
renne Linn. were 30% with best growth. However, there was no significant difference of the growth of Cerasus subhirtella ( Miq.) Sok.
with different addition proportion. Although the application of composted sewage sludge would lead to a slight increase in soil heavy met-
als content, it was far below than the pollutant index and limit value stipulated in“Disposal of sludge from municipal wastewater treat-
ment plant-Quality of sludge used in forestland” ( CJ/T362-2011), and did not cause soil heavy metals pollution. This study will pro-
vide a theoretical basis and data support for the land utilization of composted sewage sludge.

Key words: composted sewage sludge; soil improvement; soil fertility; plant growth



