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Abstract: The development of rural biogas is an important way to promote the resource utilization of agricultural or-
ganic waste. Biogas slurry has resource attributes. In order to fully grasp the characteristics of main nutrient content in bio-
gas slurry at the national scale, this study collected domestic research papers on the return of biogas slurry to the field in the
past two decades, and excavated the use of pig manure cow manure, and chicken manure. The contents of main nutrients
(TN, TP and TK) in biogas slurry samples produced by biogas projects and rural household biogas digesters were ex-

plored, and the main nutrient content characteristics of biogas slurry with different fermentation raw materials in different re-

W E180.:2020-01.00 gions of China were further analyzed. It was found that the
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average contents of TN, TP and TK in pig manure biogas

A R Fe 5 A T A S22 T R LA ( 202006) slurry were 1 166.71 mg/L, 291. 60 mg/L and 1 144.26
Ve A . FEIEE (1995—) , 5 T OREUT A Wi+ BF5E2E BRGS0 - mg/L. The average contents of TN, TP and TK in cow ma-
el JBE 30 A B I IT S R TS nure biogas slurry were 1 488.59 mg/L, 561. 67 mg/L and

BIUEE W40, (E-mail ) hmjin@ jaas.ac.cn 1 679.10 mg/L. The average contents of TN, TP and TK
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in chicken manure biogas slurry were 3 226.13 mg/L, 959. 71 mg/L and 2 858.31 mg/L. The average contents of TN, TP
and TK in the household biogas digesters were 1 369.31 mg/L, 665.90 mg/L and 1 240.21 mg/L. The contents of NH}-N

and NO3-N in the pig manure biogas slurry accounted for 51.2% and 5. 8% of the TN content, respectively, the DP con-

tent accounted for 89. 6% of the TP content, and the DK content accounted for 86.2% of the TK content. The results

showed that the total contents of nitrogen, phosphorus and potassium in biogas slurry were positively correlated with their a-

vailable nutrient contents. The nutrient content of biogas slurry in different regions was significantly different. When analy-

zing land carrying capacity and environmental risk assessment at regional scale, the differences of nutrient content in differ-

ent biogas slurry should be fully considered. The results of this study are of great significance for promoting the rational uti-

lization of biogas slurry, accurately assessing the regional environmental carrying capacity, and effectively preventing and

controlling regional environmental pollution.
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Table 1 The nutrient thresholds of different fermentation raw materials
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Feortbn — — — —
SR preRid SRRk A JERE A JEA B
TN(%) 5.19 1.04 4.13 0.83 4.85 0.97 1.00 1.00
TP (%) 9.05 1.81 8.74 1.75 6.75 1.35 0.50 0.50
TK( %) 6.65 1.33 5.17 1.03 4.63 0.48 0.37 0.37
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Fig.1 The data source distribution map of digestate collected from different regions of China

2.2 AREEBZREAEE

221 pHAE 2 Al 2 EVERN, PM i pH
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Table 2 Basic physical and chemical properties of different types of biogas slurry

PM DM CM MM
fih

A T i I e Tl WE P
pH 4.23~9.20 7.46b 6.10~9.20 7.72ab 7.36~8.50 8.0la 6.15~8.20 7.37b
TN(mg/L) 0.80~7 280.00 1 166.71b 32.00~6 500.00 1 488.59b 400.00~5 700.00 3226.13a 0.04~5900.00 1 369.31b
TP(mg/L) 0.54~2 220.50 291.60b 10.00~3 700.00 561.67ab 49.00~4 650.00 959.71a 0.03~3900.00  665.90ab
TK(mg/L) 0.33~8 880.00 1 144.26b 11.00~9 650.00 1 679.10b 390.00~4 400.00 2 858.31a 0.12~3 200.00 1 240.21b
NH;-N(mg/L) 66.53~1 800.00 597.53a 80.35~1 098.00 493.47a ND ND 250.50~787.80 519.15a
NO3-N(mg/L) 0.19~472.16 67.84a 0.70~223.70 71.53a ND ND ND ND
DP(mg/L) 0.16~1 730.00 261.40a 80.00~1 860.00 416.88a ND ND 0.16~201.10 76.68a
DK(mg/L) 0.86~5 010.00 986.47a 263.20~2 500.00 1 418.33a ND ND 0.84~2 31670  764.73a

ND (R TE ; i1 B 5 A /NG - 37 4% JE AR R ) e 53 22 5 i & (P<0.05) . PM_ DM .CM MM W72 1 [E, TN: 2 ;TP 22k ;
TK: 48, NH}-N. 8% NO3-N A ; DP . Sl A00 ; DK . Sl
222 BRARAEEZBERALSE WER2 PR, PM
) TN & & 75 Bl o~ 0.80~ 7 280.00 mg/L, ¥J{H K
1166.71 mg/L; DM 4 TN & & 3 Bl 2~ 32.00~
6 500.00 mg/L,#1{H 4 1 488.59 mg/L;CM i) TN 7%

531 [l 4 400.00~ 5 700.00 mg/L, ¥J{H A3 226.13
mg/L; MM Y TN & 57 [ °70.04 ~ 5 900.00 mg/L,
BIE A1 369.31 mg/L, Al UL, 4 [EEE N ER T TN
TEFRR, ANFEZEAVER A TN & i i s 2
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(REEFRLSE L2 B, PM DM H' NOZ-N Y- 2 & &8
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L3E
223 EEAEREHHE(DP)AFE WK 2 iR, PM
i) TP & & 5 [l 4 0.54~ 2 220.50 mg/L, ¥J{H N
291.60 mg/1; DM () TP # &1 Fl 24 10.00~ 3 700.00
mg/L, {E N 561. 67 mg/L; CM () TP 7 &0 Bl N
49.00~4 650.00 mg/L,#J{H K 959. 71 mg/L; MM [
TP &3 F 50.03 ~ 3 900.00 mg/L, ¥J{E N 665. 90
mg/L, A UL, 2 EREFEINER S TP &2 50K,
IXA] B TRV A7 S i Ak 3 25 A 1Y) 22 S5 BT 3L
W R 555 B B B 45 G Lk IR Eh
UUGE , W T i VBOAH 1) [ AR 5 A7 HE 5 B2 00T i

P 2 PRUSORE IO R A T S BOE WP TP & /iR
R > DR, A [ BSORE B i) A Ak B i i 2 53K
B TP SRMER2ES, ANRIZEAE WS TP
EEKIK N . CM>MM>DM>PM, CM ' TP & &= %
i, FEJFEE AT TP s, CM TP
H W EET PM (P<0.05),

AT PETCHLBE Y A T MR A B 1 S
A, HFR2 9 A EVEF N, PM DM Fl MM H DP
i (BB 4 R 261. 40 mg/L 416. 88 mg/LAl
76.68 mg/L, H.H PM 1) DP & & (5 H TP & & 1Y
89. 6% ,DM ) DP & it (5 TP &1 74. 2% , Ui H
TBWAT DOV EY A R AR IL R 2 A S s e s, (HL[R]
iF, DP B KR sl , 76 V8 W0t FH 3 A v 22 B
IR A K A5 9L DP Bl 22 AR, X
FEIEH TR R i B 2%, AT A5 & 2L, DP
T I 5 381 [ A DB A % 2 2 A R oK IR S e
e MM AR R
2.2.4 XAPREZAT(DK)AF WE2 N, L
FEYLFE P, PM DM .CM Fl MM 1 TK ()5 & ¥1{E
4% 9 K 1 144.26 mg/L. 1 679.10 mg/L . 2 858.31
mg/ LA 240.21 mg/L, PARS3E R K B2 SRR TH W
TK &, P55 T PM.DM il MM (P<0.05)
XFEESE W TP AT R & s T A
i,

BRR f EAE K, PM R DK Y A R R N
986. 47 mg/L, i H: TK %5 1Y 86.2% ;DM 1 DK Ay
SHROEY M A1418.33 mg/L, 5 H TK &8
84.5% ;MM H' DK [ & 5 - 44{E S 764. 73 me/L,
diH TK S 61. 7%, X 54 i 45 f i 5%
SRR —F TR DK & 5 TK &Y i)
H63. 14% ~95. 48% . FI UL TR 8 B AT s Y
AR SO AR H R AR IER IR

225 BRPEERHSEATLHELRZ RS ELE
Rlag % Z DL PM Rl NGE T SCRik A 4 B B AN

B i S LA T A i ) e R R AR A T AR OGP
AIHT, DAFE /R 7S B A A A G AR R DR R Y
GERFEM] TN &5 NHI-N &8 NOj-N 2
[F] 257 B2 4% 42 2 1IE AH 5 (P<0.01) , Pearson #HK &%
43504 0. 798 F10.832, TN &5 NH;-N & & il
NO;-N & 2 [a) i Tl [B] A8 73 350 A . V= 1. 93x—
143. 68 (&l 2A) MY =4. 15x+476.29( K1 2B) , TP &
HA DP 5 2 B A 35 (P<0. 01) IEAH K, Pear-
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son AHICREH 0. 949, FU 21 )4 77 #& R V= 1. 57x+
189.22( &1 2C) , TK Z it Fll DK & & Z [F] S H i 2
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Fig.2 The relationship between main nutrient content and available nutrient content in biogas slurry
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Bl i /N B AL 2 . A HBIX TN 5 2 B £ 45
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R B HORE /N, £5 M X [R) TG B 3 25 5 (81 3A)
KX FRWP TN S sl K, RILIX TN &%
T HE S E R EFE3 000 mg/LAA, BFEE T
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AR TN &8 A9 sh% PM A DM 3K (F 3C)
{E2% b DCCT) e B R 22 55 P FHE SO iR WP TN &5
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BARAS X [H] 22 5 OR  2  (H AR IXRIAE RS X TN
S EE AT A B A BUE 25 15, HA 2 i
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232 TP A E4iE SHXEIEWH TP & &
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B TP & 5 AR T R/ R BE A 2 | 45 L IX
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B R TP S8 A sh%: PM AT DM K, Hoh b X
TP & B FHE M P EITE4 500 mg/LA AT, B3
e THAlH X (P<0.05) (] 4C) ; 7 FHTE B IE WK
HTP 5 i P BE AT E AR F1 600 mg/LLL T (
4D), BARASHLIX Z M AN fEAE B 3 22 57 (AR X
TP 5 2t 7 2B R (B o T Al X 58 B i it
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Fig.3 The characteristics of total nitrogen content in biogas slurry collected from different regions of China
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Fig.4 The characteristics of total phosphorus content in biogas slurry collected from different regions of China
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Fig.5 The characteristics of total potassium content in biogas slurry collected from different regions of China
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