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Content, morphology and potential risk of farm-oriented uses of heavy
metals in spent fermented litters of bio-beds
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Abstract: The resource utilization value and potential of spent fermented litter in bio-beds were evaluated by detecting
indices such as contents of different heavy metals (Cr, Cu, Zn, As, Cd, Pb) and morphology composition of four spent fer-
mented litters in bio-beds used for four years with different raw materials (rice hull-wood flour, vinasse-wood flour, mushroom
substrate-wood flour, cotton straw-rice hull-wood flour). The results showed that the contents of Cr, Cd and Pb in four spent
fermented litters of bio-beds were all lower than the limiting contents of corresponding heavy metals according to the agricul-
tural industry standard for organic fertilizers, only the content of As in the spent mushroom substrate-wood flour litter was
slightly higher than the requirements of the standard. The results of heavy metal speciation analysis showed that the proportions
of exchangeable Cr, exchangeable Cu, exchangeable Zn, exchangeable As, exchangeable Cd, exchangeable Ph were relative-

ly low, Cr, Cd and Pb were mainly in the forms of residues and organic bounds, Zn and As were mainly composed of residues

and iron-manganese oxides forms, Cu was mostly composed
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of organic bounds and iron-manganese oxides forms. It can

be seen from the results that the annual input of Zn in the

Ay A AT TR T b A T 552 K3 TR A (201804 ) soils applying spent fermented litter is relatively high, fol-
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Table 1 Contents of heavy metals in four spent fermented litters

mg/kg) 3 BAE-AJE LR As & RIS T AL
BEL AT FRAE (NY/T 3442-2019( & B2 HHEIE
FARBALY ) LR (As B <15 mg/kg) , HAth 3 Fh
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APl AR e (NY/T 3442-2019( 3 & 2808 i B A KL
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2018¢ AR T e i3 Y45 il b v ) ) 2 il A BBl Y ( Zn
TRE<1500 mg/kg, Cu % <500 mg/kg), [A]—
TCER M BB B TEA R 2k BB 2 R 76 B B 22 5
- AEAER RS ESE TR S ENKTH
b 3 PRk,

He M & E (mg/kg)

ARt
Cr Cu Zn As Cd Pb
L NI 44.45+1.05¢ 196.72+10.31b  801.73+58.90b 10.54£1.72b 0.66+0.10b 24.55+2.66b
R -AKJE 57.85+4.84b 255.59+7.97a  1062.38+120.53a  12.89+1.20ab 0.94:0.09ab 25.83+1.43b
R E 79.35+2.74a 296.37£12.67a  988.71268.3%a 16.25+0.64a 1.22+0.11a 38.26+15.53a
MRS F R 5e- A8 85.18+12.82a  269.55+1.31a 1 073.67+65.66a 14.74+0.87a 1.39+0.05a 40.05+1.75a
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22 BUBBRPEESEBEES

I 1A ATLUE 4 Fhebdokbd Cr f3RE A
A AU EE G KRR DS LS
TEA RS AN TR T RAs SRS
te 4y %1 A 70.06%~ 76.21% . 19.53%~ 25.33%
2.52% ~4.33% .0. 17%~ 0. 40% . 0. 08% ~ 0. 13%, H
AT UL A S i ekl h Cr ISR S 3,
UONADLEE G TR R b — 38 S 2 f
BRI 95, 39% ~97.08%, HiIE 1B 0] LLE
4 FhRVE R Ca A DLES GBS 1 T 2
FAIES SRS N b RS T s b T BRIR R4
BATE R e VT A A & A S 38. 75% ~
50.22% . 33.55%~ 39.09% . 12.00%~ 17.50% .
2.75% ~4.29% 1.35% ~2.52% ., WL A15, 4 Fhfk
#ohth Cu AN G S SR A DGR N E 2
PR S RS R LL ) A 77. 49% ~ 83. 77% ., 4
RIS A Cu RN s, AR
INHATRESE R A HLET, JEHE S8 B Cu A
FER W REA LA Cu M i 1C
ATLAE 4 Fhavib kb Ph RES SN A

MGG &L A 8T b AT
TS E G MRESESEEE LB N
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11.51% 2. 14% ~4.09% . 1. 02% ~ 1. 25%, AL 4R
o Cd DIBRES G I &858, ZFH Z R
dibbim T 83.21%., HE 1E AJLUE 4 Rk sk}
o Zn IERE AL S GRS R FRIES T E

Fo AW A S & RS G A S & S AT
P B b 0 9 A 30. 58% ~ 48. 37% . 23. 08% ~
52.09% ,10. 63% ~ 19.02% . 5. 63% ~ 9. 31% . 0. 12% ~
0.22%, HfbibRib Zn LIS B4 & A 55k
BRE, ZHZ & AT 45% ~83. 62% , Hop



W R R BRI R

i B B A I AU 43 1215

Zn MR SR SS B2 S i s, B SR
YO HERE R P Zn FESBE M R AE 2R H AL
RS pH EREAS R B, OB R R
ISR PR B A2l T 22 0 2S Zn [l Bk AR AL 25 5 35
Zn Ak, M IF ATLUE Y SVE Rt i As 195RE
A SRS A S L RIRER S

100
8
S
5 60
7
i) 40
&

S 20
0

100 C T
. 80r
X
~ 60F
jEny
0
g 40F
4
2 20r

0

1001 E ] .
— 80
S
» 601
il
oy 40
s
g 201

0

AR

BETRGIL AV EE SRS L TR RS’
5 AR YR 52.21% ~ 76. 56% , 10.81% ~ 19.36%
6. 46% ~ 18.87% 3. 65% ~ 5. 49% . 1. 95% ~ 4. 84% , 1]
DAL As DISRIE SN E ., BK 1R, 2k
FPERHEAS As B 5 HUEAR T 452 0] 2
MERLBIRIT AL

100 B 5= W
~ 80
2\"/
o 60
1
g 40
&
& 20p fLLU

0 RN o lele RN

100

—~ 80
§
2 60
7
g 40
4
S 20

0

100 - F

—~ 80
g
2 60 [ITiHd i
i oo
oy 40
4
2 20t

0

AR

O alsids; BORMRERES S B BEAAYZES; O APSEE; O RS

AARFPEZS Cr &b H B ARIER Cu & it b e CARIERS Ph &4t 5 D ARDEZRS Cd &8 & H EARRDERS Zn 355 1 P AR
B As EREG I, a: FTT-ARIEPAEEEL b RS BB o B AE 2L VR d ARERS PR 7S - A8 UL EVRE
1 4 AN BRPRERSESELLG

Fig.1 Proportion of different heavy metals in four spent fermented litters
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Table 2 Effects of spent fermented litter on annual inputs of heavy metals in the soil

AEH A B (g/hm®)

AEHE 0 ( mg/kg)

Te)E
CIE/E /S IR ZS A2 JEN5s CIEE RIRELZE A2 o8 is
B 1.07 3.21 1 000.58 0.000 4 0.001 3 0.400 2
i 72.52 138.80 3 818.36 0.029 0 0.055 5 1.527 3
BE 20.43 1 050.94 14 724.34 0.008 2 0.420 4 5.889 7
T 6.64 25.58 204.08 0.002 7 0.010 2 0.081 6
5 0.18 1.11 15.78 0.000 1 0.000 4 0.006 3
it 0.51 0.35 482.59 0.000 2 0.000 1 0.193 0

4 Fh LR A B e BRI
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