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Pricing method and application effects of biogas slurry
ZHANG Changai', LIU Ying', CAO Man®, WANG Yanqin', YAO Li'

1 Agricultural Resources and Environment Institute of Shandong Agriculture Science Academy, Jinan 250100, China

2 Qingdao Tianren Environment Limited Company, Qingdao 266101, China

Abstract: The conversion of biomass to biogas via anaerobic digestion can be used to obtain new energy for economic
reasons dealing with the arising prices of a barrel of oil and for ecological reasons dealing with the sustainable use of our
energy resources to minimize the impact of CO, in the atmosphere. That process yields a gas constituted by a mixture of
methane and CO, , but it also generates a solid-liquid effluent (for short; biogas slurry) that is rich in nitrogen, phosphorous
and potassium that could be used as fertilizer for plant.

Large scale biogas engineering generates massive biogas slurry fixedly and continuously. It is difficult to consume them
environment-friendly by the owners of biogas engineering. This kind of circumstance not only hinders biogas engineering
operation, but also could result in secondary environment pollution. How to consume biogas slurry environment-friendly
have become one of the bottleneck problems that restricted the development of large scale biogas engineering in China. At
the same time, organic fertilizer are becoming gradually short of the resources in China, so that the biogas slurry being used
as fertilizer has important meanings not only for economic reasons dealing with saving fertilizer cost, ensuring biogas
engineering operation, and promoting the recycling utilization of biomass resources, but also for ecological reasons dealing
with the sustainable use of biogas to minimize the impact of greenhouse gases. Realizing the characters of biogas slurry,
knowing the value of biogas slurry, and finding feasible pricing methods of them are all useful for the utilization of biogas
slurry as a kind of merchandise. In order to explore the commercialization of biogas slurry, it is essential to find out the
feasible pricing methods and to make sure the price of biogas slurry.

Two pricing methods were applied to determine the price of biogas slurry in this paper. One method was based on
nutrient contents of the biogas slurry. The nutrient contents of biogas slurry including organic matter ( O. M. ), total
nitrogen , total phosphorus, and total potassium were analyzed in laboratery, then figure out the total price base on the price
of each element been sold in market. The other method was according to application effect of biogas slurry. A pot cole
experiment including 6 treatments was conducted. When cole were harvested, the fertilizer amount equivalent biogas slurry

applied was gained by calculate and analyses. Then figure out the total price base on the price of each element been sold in

ESTE . B ZRHE R H (2008BADC4B06) ; [E %8 & &3 H (2007EA740001 )
rfa H#7:2010-09-25; f&ITHEA:2011-01-17
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market.

The results indicated that the price based on nutrient contents was 78. 12 yuan RMB/m’, and the price according to
application effects was 111.4 yuan RMB/m’.

The effects of applying biogas slurry on soil properties were studied also. The results indicated that soil bulk density
were reduced by using of biogas slurry; soil porosity, organic matter, total nitrogen, available phosphorus, and available

potassium of soil were all increased by applying biogas slurry.
Key Words: biogas slurry; pricing method ; price

B 25 3% [ TR Tl R & R B S 2 AR A W RV R 2 DR AR 7 VA A TR B £ 7= A KRG T
W AR PAE TR A T AR R S ), 0 3 AR T 48 [m) B BE 2 5 Wil VA < TR AE 67 38 4 7 PO ME L, o J2 P 55 1) T 7 Jl
JR AT PR AR IR 2R TR B 4B A 5, YA TR v RS AL R A (TR TR IR RO (2
BT RWEER 1/3—12 K HA A HEA RN E X, BRh&AEENERTRED | R T 3%
g BB A D B A LR DB S R T - i B A A DL 3R B B A W A N RS B IS PR
JIE 2 B RV s VA R R BRI O S AR R TV VR it B A B A A e R R A TR
B IFAFIT AR S R BER AR IR A I = TR IR ) R AR 2 S VR A7 B R
WHARERBEWAEDFE L, T BT SRR IR A/ BERE A, 7 78 0 5T IR W I (3
MR T AL AR AE W B S HEA T B TR R G R L AL, B 2 TR TR I AR SR A BRI AT

JAENATRE] TR A IE , BT IR 5 T AR W o B8 5 09406 20 01 FH 1) 8, {78 V8 0 e iiF 5 ) T Il P4 9
PR WLARGE . A SCHE Z 0 TR Gz Fn it A B HTHE T, MBI R HRICR RS o & 2 i AT 1R 4L T
B EN 7, JEXT AT T X L, AT A e M i 2% IR 38 LIS | SH I ST B 5583,
1 #REAZE

TR PR FH 27 TR0 A8 TRV B A - — A IRV P ) £ B8 FR 00 R &, AR 2 Hb 1T 3 B B e e
AR TR]TT 2R AN RS R E TR AN AR (R . TT/m® ) AR SCRR I A VR R 43 & i 8 i s R R AR,
IS [R5 A A NERE TR 38 K At , VR R 5 AR 4 A ) b 33 1 S B ™= AR X e, TRt S5 T T
“EEE” AL I, AR it EARR A A SR i TR AN A, AR SCRR MR VR VRN FHASCR R i
1.1 R

PR R A IR LT A BL2A 7T B0 e, S BRI AR I, HIEAR B MR A T3 1 EEEY
S, SRR R IR AR g MR 4 AR 220m, 5 18em, BETE K A Y M 11 Sk K ; T TR L E B R
T B A N — R P AR, EEUASE R BT 720 LU, 2 tmm W8S, H
I AT HABAERL > 318 - JR 2R (46-0-0) | WEHR — 4k (18-46-0) A 1L4H (0-0-60)

F1 L TEAOEREHMER
Table 1  Physical and chemical properties of soil tested

AL ARA T B GRS
0. M. Available N Available P Available K pH Soil conductivity
/(g/kg) /(mg/kg) /(mg/kg) /(mg/kg) /(us/em)
12.64 69.72 20.45 33.05 6.53 72.1
doKEE1:5
1.2 X%77ik

BCE 6 AR H 4 A A SRR, A AL BB E S50 O - (1) X HRAR B ASHE S A HASHE TH 8 (CK) 5 (2)
THIRALBE . FU IR, AL R, YRR BE Be /Kt , 76 7€ B 125 3 URGR/KIN  FE RIS 173 (9 FflRE
TBWIRAK T SRJERHELEZE N, 2 A A HRTE I 3 W (BS) 5 (3) B AL 1 4b B . it AT 42 BR 4 T e+ 398t
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0.05g 4 K LA, Jf4 N:P:K=2:1:1 B9 LBl R  BEie — 2 0 it (B IR — 8 A 18% , ¥ 46% 3 54
fRBR &80 50% ; REZE &R 46% ) AL SR F, 5 (4) HAE 2 AbBR . it AU IR 4 T 50 3G A 0. 1 46 K A3
filh, 4% N:P:K=2:1:1 P BB R IR 5 i i (RS F,) 5 (5) HAE 3 AbBE . 4% BT 5e +
et FH 0. 2 4li K A FEal, I3 N:P:K=2:1:1 BB R 2R B g H & (RS A F,) . (6) JAt
4 RhH IR AE T ve A 0. 4g 4l K S FERE, 4% N:P:K=2:1:1 B Lu il R 3 8 iy F i (b3S
K, BARGEFREIE2,

F2 BRLEHE
Table 2  Designing of the pot experiment

THIK K RE PR — 8k A
b3 . . . . .
Treatment Biogas slurry Water Urea Ammonium monohydric Potassium chloride
reatmen /mL /mL (/%) Phosphate/ (g/ %) /(e/ %)
CK 0 3900 0 0 0
BS 300 3600 0 0 0
F, 0 3900 0.61 0.38 0.35
F, 0 3900 1.22 0.76 0.7
Fy 0 3900 2.44 1.52 1.40
F, 0 3900 4.88 4.56 4.20

BT s LR AT, It 2mm 0 ARG AAR £ 3. Ske, SR ER B2 A& LA 0 M RHR S R A
BUELE T, T 2009 49 H 30 H#EFh, R AHEFVEOHIE , T 2009 4F 10 A 25 HaEH, AR W 3 B, Th% 4d %
7K 1 IR 300mL, £ ek i A% — 80, TERALBAE E H TS 5 1 IR 3 RS IREEZK B LA 100mL B 5 200mL ¥
KIRESEGEN , KA DK S H BB —30, e st WK HISE AL, 208 T 11 A 20 B85, Atk
13 %, 2K 3900mL,

FEARREEFG WA b 34, IR SRR | i gl , RO LA 3 e = B8R A 4t
TR BT o BT 23 A 2 e 25 F S LR B 48 A, SR )5 & 7 3 4 0t 0. Skg T LA 48 bR
31T .

1.3 Mk

TR R I TIEINE , A 3EFL R R R 34 s R AR M 5 0 e, RISk
FHBT IR - F 5 R AT R DL BRI, H kil 8 3984 R0 , KO 6 R 1R R - A 308 ; oAt 331 H 3
R H AT E " B B S ER 4 A AR SRR B IG , R F SAS RS TAL AT
2 ZER551
2.1 HBEMFES & M ILEN

BRI E IRy EELUA WU A BEAIEN N 3, AT LUKS 38 T8 b sk 2678 35 1000 i 2 AR, T AR 31
73 1350 e B A3 (R AR SR 7 VR A TRV £ 2B IR A B E R B an 3k 3 R

R3 BARHEFHSSE
Table 3 Nutritional contents of biogas slurry
FHHLE 0. M/ (g/ke) 4% Total N/ (g/kg) 4= Total P/ (g/kg) 428 Total K/ (g/kg)
32.13 1.17 0.74 0.96
R EIE Y &9 9. 81%

AL EN S BAVUIE, RSN S RIRE B0 E M S ek g, M e h = RaEls, amy
PHAFIE VTR A% SO n R 4 s R ARCh .

T,=P,/1000p (1)

K, TN ARSR SR (JT/kg) , Py RS AL (T o0 WA SRS BRI E
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Table 4 Reference objects selected and unit prices obtained of nutrients

B> X s 4
B il HHI Jeor i SR
Refer biect Market price Availabl. rient Nutrient content Nutrient unit prices
eference objects T vailable nutrien % /(5i/ke)

AL Organic fertilizer 600 HHLR 30 2.00
JRZ Urea 1800 2R 46 3.91
W2 % Ammonium monohydric phosphate 3000 245 18 3.91

i 46 4.99 ALy
AL Potassium chloride 3500 L:di 60 5.83

= TGN JRARYE ST 37 2B M A 2 1, 2050 a0W S i 2 55 BUAT I P ) 3R 00 3 iR iR — B0 R IR — P 5 A RN B e
FRILE , Jolin 2 R HAs Ja fs EA A (A0 BR 5 T SR R A A

FRYEZE 3 AT S A7 BT S A A DR 32. 13Kg, &% 1. 17kg, 25 0. 74 Kg, 281 0. 96 Kg, #RJ5FH#E
MR 4 B IR0 R AN AS AT 0 il A BRI TP A PLBT R B BRI (B 30 64.26 4.57 3.69 JGFINS. 60
TC, RS TR kg R 78. 12 JT.,

WIS VEW SR 5y O N AR B B A ZE RN A% S B 7 78. 12 JT, IXAE N ik R DB A E
TR S N U R, T E R AL & 2R S eSS e & 4 TR, RERAE
FAHEA —E WA AT, A SRAE NS bR T TH REHR B 25 1Y 5 1 W A SR T I T R RICR

LS TR Y 5 A bR 22 (B 3% B BT A DG, 332 PR TR 3R 43 22330 020k B [
eV, 2T IR EIE Y & i 5 AR BRI OC RIE A FEilt— 28 BB AT
2.2 VBN SR E M
2.2.1 A PHAFIM S R O

FAC PR RN P B AN 1 B, Ab BRI 7 S AT . Fy > F, >BS>F, >F, >CK, 5 ANt
JEFR) CK AbFHAR L , 25 it A A B K VR WAL B 5, T 32 1 7™ i Y 2 4R R, 25 S YR KO TR AL 3
(BS) @AM = 5 F AP F B FACBRAGE , H2s R AN B3 A F O ACBEAH b, TR A B4 AR Th
BN R 2=
2.2.2 AWM A A

¥ CKLF, \F, F, F,3X 5 AN b B 1 ite AT a2 50 o B30 i b e AL AL B S bR e (E 2000 0.1 2 3 4, LUbR
HEAR S B AR A A, AR P 12 oA G\ A A ARG ) A BT 1 2 s, AR A0 P38 1 it S 55 7 e G
RIS, TN .y =-9. 422957 +70. 583x+57. 726, J7 B2 ) R* 3551 0. 9969 , 1 L 118 i 47 26 i %o ik
Wik x=-b/2a=3.745, O HITEWAE IR AR B 7 5 R 172, 64g, ¥ HACA ik 7 B rhaT LIS 31,
-9.4229x°+70. 583x~114. 914 = 0, 3K AT #43 x = 5. 10 B o = 2. 39, MR PG A1) S B A% O o] DLATE « (B 0 A
2,39 A2 Uit FH A VR ) A 35 LSRR Y A TRkt FH s v A ESC(ELN hy 2. 39, T JEG S o 18 i S 2 1WA DR
& 1. 46g WEIR % 0.91g S 1L 0. 84g,

2.2.3  JRWEMHE R E

RIAF 9 SR WA Y IR H N PR 2 1. 46¢ B2 — 52 0. 91 AL 0. 84g, PR it A 2l L 46
% AR 51500k 0.94 0. 47 F10. 47 g ARYEFR 4 $RALA PR TE TR0 Z M AE , nT A ARG 04 A0 165301
ZJE 0.00367 G BEAE 0.00235 JLA0.0274 TG, =2 FIA 0.03342 76, B 300mL {8 R AE L H A9 7= 5t
FHT 0.03342 JTAYMERHEY . bl LIS 2] 1 3705 VR S EH 111, 4 JoAERHE 17 A2

PR AR 1 TSR A, RS T VR AR Sl 111.4 6,
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CK BS Fl F2 F3 0 1 2 3 4 5
b B4R Treatment code i AR A AR

Standardized value of applied fertilizer

B1 BAEBEFHMENTER/R
Fig.1  Cole output of the pot experiment

B2 MERSMXFENXR
Fig. 2 The interrelationship between Cole output and applied

fertilizer

2.3 PRPEM ITIERIXT L

T S VRS 430 B T RNV R FH 80 R A 2 BT A B Y g S 7 R VR VR A% 3 il Dl 78. 12 JT RN
111.4 T, Ja R i T 42.60% , A7 WS VR W & A 098 3R Lo B, {H RS R i 1 FH A800R T o8
W PEEA WA, B P S AL 30%—50% , A K 0. 8% —1. 5% , B E 0. 4% —0. 6% , # £ 0. 6% —
1.2% " RIRHA A 10% —25% WIS FERR , X — & & ARSI B R R G B KM E ME o R
SR TR P ANAORT AR ST RO 38 T DA b SRR IR Y A R R KR E SRR
FAEK AR RO B ST BB SR R AN IR RS B TR R AW 4k, X
S AR B 5 i E A
2.4 VBV AR T ) 5

R T 2 T SRR WO AR, TR S AR A e X AR S A B AR P A T e, AR A B A R
5 R,

RIS 25 R G 2 A B AR T IEA R AR/ NMIF N . CK >F, =F,>F,>F,>BS, 5 CK M, Fr A it JE 40 B +- 15
HI 2 I BT N, ARG BRA 25 TR R, B3 T 10.49% i IE 5 IS 1 A K RE % AR 28 1 A K R
ISR TAEHE, AR H I A S A T R R, VRS , TR TS — R A MU R L SR
T, R TA A PRAS TN Mo R AR D LB RAE T 3 038 B AN TR A B A AR Y
FLBRBETE A5 AL BRIA] e K, LA CK AR BRI, 25 it FH AR A A 3 8] 1) 3L B RS 22 S A K

x5 BRT|HEAER
Table 5 Physical and chemical properties of potted soil

e ?E. fLBRE AL Eoea AR AR
Treatment Bulk density Porosity Organic matter Total N Available P Available K
/(g/em’) /% /(g/'kg) /(mg/kg) /(mg/kg) /(mg/kg)
CK 1.62a 38. 64bc 10. 64b 99.72¢ 17.42¢ 28.34d
BS 1.45b 45.08a 12.31a 123.36a 21.34ab 32.64c¢
F1 1.56ab 40.91b 9.85b 100. 11be 18.42be 31.22¢
F2 1.54ab 41.67b 10. 14b 112.02b 19.68b 33.39bc
F3 1.58a 40.59b 9.95b 114.36a 21.47ab 35.29b
F4 1.58a 40.78b 10.25b 119. 64ab 23.21a 39.46a

s [ SRR o AS TR Bk 22 /s A B ) ) 22 57 . 35 M (P<0. 05)

A B ) I LTS A S ARIUY 2 . BSSCK>F,>F,>F>F o 5 B L it AR IS A AL 31, + 3R 1L
SR B Mt R O HIEAAHLECA Bt s M RARAE) o AR A R AR AR R
A HLE TR AT TN, ELXYE AR B0 &b 58, DT LA HLBT A0 Al , & i BRAIG, IS |, TR
AR Lo, HoAE R R R o g A, B UGS A BT, X5 AT B ST A
gkl i
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T AL, 3B RS i A R0 A & e 4G s n , ELRE R TN it s A 48 vy 2 355 1
e, A B b Uit IV AL B A i R, R T AR I B 22 B AR B 3 AT RS VA W A L
T K BB R R sE A Ve FH RT3, 308 s SR o i 2 d F2 B AZ AN 0 R AL K P T AR A 2R R T, TR A it FH
AN T B SY , FF Bl F IS 18 22t b a2 ma 2 0™ 1k B 58 A S840 Jf 45 45 Pl B2, A 0
BRI B 255 52 e F S i LB R T i — 20 A5
3 N

(1) A ZE0RHB WA A, 76 2006 12 i AR SOt FH AR (AT ER T | >R FHFR 43 7 i i A9 B I VE W A0
6k 78. 12 T0/m’ 5 R FH VR TR N FHASCR 8 ik A B TR A% S 111, 4 58/ m® , TR0 S B i AN (B 2
B & T B SR i g4

(2) VWt H Je ] AR - S s i B n 3L B R I A AILET R A R S A R S B AR T
TIEAE T B PREE
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