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Research on greenhouse gas emissions of bedding recovery unit
system and its impact on environment
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Engineering Technology Research Center of Beijing, China Agricultural University, Beijing 100083, China;
2. Livestock Engineering Institute, Chongging Academy of Animal Sciences, Chongging 402460, China)

Abstract Bedding recovery unit (BRU) has been applied in some dairy farms, which not only reduces the cost of cattle
farms, but also turns wastes into measure, thus improves the utilization efficiency of the solid cow manure resources. In
order to understand the technical features and environmental impacts of the BRU system, the material characteristics and
greenhouse gas emissions during system operation are investigated in this study. The results show that: The core of the
BRU system.dry drum.doesn’t change the physical and chemical properties of the manure.and with the increasing of
discharge flow, the temperature in dry drum and the emission rates of CO, ,CH, and N, O are significantly reduced, while
its relative humidity is significantly increased; After the process of solid-liquid separation and BRU system, one ton
manure releases CO, ,CH, and N, O in the levels of 2. 15-5.04 kg,1.95—7.25 g and 27.09 — 58. 11 mg, respectively.
The total greenhouse gas emission of the BRU system is 3. 60 kg CO, equivalent per ton fresh manure. Based on the
result of the life cycle assessment, it is concluded that the environmental impact contribution of the BRU system is only
9% of the aerobic composting system, which means the BRU system is more environment-friendly than the aerobic
composting system.
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Table 1 Physical and chemical properties of solid materials of different stages
SN R P E R/ RAE/ %
SRR kR % A
(g/kg) Total solid pH
Sampling position Moisture content
Total volatile solids nitrogen
i fef 2R 2 84.21+2.61 a 886.72+29. 86 2.5140.18 a —
Fresh manure
¥ 953 5 I 59.66+4.99 bed  891.77+27.16 1.56+0.08 bed ~ 9.00£0.14 ab
After solid-liquid separation
REEaLH 57.92+0. 31 bd 914.30+57. 33 1.50+0. 03 cd 8.98-+0.05 ab
Outlet of the dry drum
HORHi# 7 1R 57.1840. 08 ce 887.32+31.87 1.5040.11 d 8.95+0.05 b
Bedding repository
3 dE 43.414+10.13 de  868.24+33.31 2.05+0.02 e 9.54+0.17 ¢

Lay three days on cow bed

TE <[] — 5 /NG SR AN [ 385 b B IR 22 55k 500 WE K. R,

Note: Values followed by different small letters within same column mean significant differences at 5% level. The same bellow.
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Fig. 1 Analysis of the material component at various stages
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Table 2 Effect of dry manure flow rate on cabin environmental parameters and gases volatile

R/
(m®/d)
Discharge flow

KEGNIRE/C XBECNIEE/%
Temperature in Humidity in

the dry drum the dry drum

CO, R 3/
(kg/(t+ h)

CO, emission rate

CH, HEg i 2/
(kg/(t+h)

CH, emission rate

N, O HE e %/
(g/(t+h))

N, O emission rate

25~45 45.54+1.0 a 7.1+1.0 a 1694, 5+85.65 a 2.0540.26 a 20.34+3.5
45~65 43.04+1.3 b 9.64+0.8b 1361.2+108.2 b 1.24+0.28 b 17.4+3.6
2.2.2 HHAESHERLAETARIERERG YR CO, &MY |8, CH, Ml N,O Y4 &7 &
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Pt 45~65 m®/d G H & e 1 D B 09 {8, 3% 2 i
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SR O X R G PN ) T A A 5 R O A HE
JICH AT 2 R e, LB A PR R3S KL BN
T3 R 25 SR (CO, L CH, T N, O) HE il 338 55 34 [
I AR R . AESCBR R b, S T DR UE [ 43
B AR 2 28 0 75 40 R R O T A0 T o B A 1Y 2
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unit, FU) , HAth % kF K 68 U5 48 A 15 e HE i 45 ¥ 3%
THEALFE 1. 00 ¢ fF A4 ZEHEATAE . HORL R S8 G
AR R GEAR IR 0 5 38 R A 250 i B 2 Ab LI
2k i R R AR 38 20 Ak B R AT R B A R HOR)
ANF IR R, T IR R0 PR BT S e 2 ALy - A K
e R AL S E SR
3.2 BERAMW

A M T 2R 5 Ak B ot AR v A R B HE il S B A 4
M ) R R SR HE R B HEDLFE RE . AR
Z: 8 Maeda %59 B AFF 58 45 S, 4 28 sl kIR 25 d
J5 1.00 kg By VS iR %S4k CO, .CH, \N, O HEjil =
Ay 9k 424, 40 4 214, 90 g, 20. 80 = 1. 30 g Al
7,402, 60 g, ph 3 AR 2 O R IE 2 6 A 2EO1-
i dE . TS, VS 4% 81k 4 126. 70 kg, 25. 20% Al
73. 004 TS A& Al 45 1. 00 t 43¢ CO, ,CH,.N,O
B HE R 435 78. 10+ 39, 50 kg 3. 8040, 20 kg

A 1.4040. 50 kg, HEAL L 1,00 Mg HE ki) B
HEWLREERESY Sy 13. 59 kWh, Bl 1. 00 t 4= 2 (1% B e
HUBAERE ] 13.59 kWh,

HORL 2 G0 00 3 AR T AR R A 5
SERAE L 1.00 t £ 2 CO, ,CH, N, O HEjik 743
Wk 3. 48 4+0. 18 kg, 4. 22+ 1. 10 g fil 41. 23 +
58. 11 mg fFfif i 2 (F7 4 3 d A2 47 B A 2R IO
SRR 2. 24 kg ,0.28 g Al 11. 07 mg; IR B 4%
A ZETE B HERE 1090, 4 B8 5 4 [ 4R 78 IR R
FEREAE 29 1~ 2 A H A7 6 99 HE 7l AR 48 David
SETI RIS 5 SO R [ S S AR A3 A7 i 48 d
) ek 2 SAARHE BCHEAT R A A 1. 00 ¢ 4R 3 R
W 43 25 )5 VA CO, L CH, N, O HEBC 43 5K -
9.17 kg.101. 33 g Ml 4. 59 g, BRU RZE U E K
25 kW, 4hH 1. 00 t 238 BFEREZ M 6. 46 kWh, fH
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Table 3 Life cycle emission inventory of disposal manure product
I H bR 27 R R G L 4 HE AT
Item Contaminant Bedding recovery unit Aerobic composting
. . CO, 14. 89 78.10
15 R HEL ke
o CH, 1.06X107! 3. 80
Emissions of pollutants
NO, 4.64X107° 1. 40
CO, 6.91 14. 54
o ‘ SO, 0. 06 0.13
CIWIRCE/ L7 E: i YA
NO, 0. 04 0.09
Emissions of electricity pollutants
CO 0.01 0.02
CH, 0.02 0. 04

T LS Y Ok TR T 4 i A

Note: Emissions of electricity pollutants are adapted from reference [36].

3.3 G EHRmITN REE

SR P 24t 2 B R RO 4 AE AL L LT SR
NI PR BT 52w v Ol S (E ST HE AT B8 bR o AL
Ni=Ci/SiGUH N R4 R . C SRR S
Ao S g br AL B MEAR L 1 DA PR BT R W SR L 4 R
W45 B A R 2R B - 79 31 HORE 28 58 R A S0
fIE 2 Ffhh BE T Z M 238 5 B R H (R D) .

OB ZR G0 R BT R W TR /D T A SR AT AR
G0 PRI 2 R oT K L HORE R G 1) Z5 A B0 BT R W AT
XHE N 0,001 9, % S HEAL 28 58 B9 25 45 1 552 52 Wi A
XHE N 0,022 0., 4 A HENL 2 58 1Y 27 45 2058 52 i H

NHOBL R G LR G B WA 11 4% Ul I OB R
GBI EE T U fEE R . X EE R
FHOREZR g8 A A 26 R RS 2k oK o LB
P2 5k I J0 5 W T 4 4R HE D R A R E R Y
FAETT B ST A 2 A ALY HE AT Ol R A K
I3 B 2R B GRS B A HLAT L ot i AR A A R
PR — RO O 77 A R IR A MR AR
BIRGE B AL, OB &R G X 2 BRZ 1
PRBER AL FE S SR AL B9 BT Rk N T L O IE AR
Gt (Hl T L2 B BE T 200 BRI ) 5T
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Table 4 Life cycle environmental impact index of bedding recovery unit and aerobic composting
) RS B W
I H Bk fE/ PEA F5 F5 B Environmental impact potentials
(kg/ AN« ) Weight
Item Index R RS B 46 HE AT
Value value
BRU Aerobic composting
ARSI 8 700 CO;-eq 0. 32 0.002 9 0.028 7
Global warming potential
28] 41 35 SO, -eq 0. 36 0. 002 6 0.033 5
Acidification potential
L4 59 NO; -eq 0.32 0. 000 1 0.002 5
Eutrophication potential
LGS — — 0.0019 0.022 0

Comprehensive effect

D) #ORH AR 2R G040 3 3% 5 1K 4y S BR N R
I FEAEE W 53 B 2k TR L R T Ak B 5 A N 3 5 3
FFEHE S AR K,

2) 4 PREORLFAE 3R G0 R I T4 [ 1A 24 25 1 S B
HPORR UL B X6 & T P B IR R P B R = A HE T
RHA W ER WY E N 25~65 m®/d G NI E
43.4~45.9 °C JBJE 7.3~10. 4 %0} ,1. 00 t =21y
CO, .CH, . N,O S HE &40 2.15~5. 04 kg,
1.95~7.25 g.27.09~58. 11 mg,

BB A RS AN 1. 00 t B 42 CO, HEK
&4 3.4840.18 kg .CH, HEfti M 4.22+1. 10 g,
N, O e R 41. 23458, 11 mg, 8 = AR HEK
# CO, Y& K 3.60 kg,

DHHEEL RGBT AL T B R 4
HOBL R G0 1 PR 55 0 5T BRI /) T AR HEIE R G
% R DR, HORBL R G0 25 A PR S (B R 4 RO
RS 9%,
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