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Life Cycle Assessment of Manure Treatment in Scaled Cattle Farms
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Abstract:In this study, life cycle assessment methodology was applied to assess two kinds of manure treatment processes in scaled cattle
farms from the point of life cycle environmental impacts. By establishing and analyzing life cycle inventory of manure treatment in a certain
scaled cattle farm, the results showed that the significant environmental impact factor was global warming during the process of manure treat—
ment, and the next was acidification and eutrophication. Further, the potentials of acidification and eutrophication in aerobic composting pro—

cess were greater than those in anaerobic fermentation process, conversely the potential of global warming in anaerobic fermentation process
was greater than that in aerobic composting process. By comprehensive comparison, the aggregate life cycle environmental impact index of
anaerobic fermentation process and aerobic composting process were respectively 0.011 2 and 0.024 3, which indicated that the environmen—
tal impact of anaerobic fermentation process was smaller than that of aerobic composting process, and therefore anaerobic fermentation pro—

cess was recommended to treat manure in the scaled cattle farm.
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Table 1 Generation of cattle dung per day
LgE| Hett R % /g - d - 3K Pt kg-d?
s 30 12 000
R 18 7 200
Bk 48 19 200

R2 FHEFTERD(%)
Table 2 Composition table of dairy manure(% )%

K5 N P,0s K0 CO, TC MgO
80.1 0.42 0.34 0.34 0.33 9.1 0.16

R3 EFEKPERMRE

Table 3 Concentration of contaminant in wastewater

TP/mg-L*
16.3~20.4

CODg/mg- L™
918~1 050

NH;-N/mg-L™*
41.6~60.4

TN/mg-L™
57.4~78.2
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Figure 1 The research scope of aerobic composting process
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Figure 2 The research scope of anaerobic fermentation process

1.2.2 JEHRGHT
1.2.2.1 S HERE

K F BB AR AR ) BT 58 0 R B — IR R RS
IFEHERE B R B B AR E X, FREER(T d)
J& e — R B N TR T, ER R FREE
HANEE H B 1 k. BIMENLELS RY-2000, 4b3EEE T
400~500 m*-h', FHEEREFEN 3 kWh, HL A= #2
Hs L HERULER 4.

4 BAEFETRESRHEEY

Table 4 Pollutants emission of electrical production process™

TGRS g kWh || TSR HEHCR kg kWh!
€O, 1.07 CH, 2.60x107
SO, 9.93x10” NMVOC 4.87x10*
NOx 6.46x10” N 2.02x10°
Co 1.55x10°
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AP M ONFEFT 542 B A LR W, MRS YRS
IKE, BUSS5%; W, AFEAT G IKER, %o W, 285
IKH, Yoo

EHFEFT &K 10%, F2EEKE 80.1%, 1
BT S5F MRS R 0.56, BRI R 1
t R FETIIARAEYIFERT 560 ko

HEREE R, T SRR R B S IR H AR
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Table 5 The results of ammonia volatilization test
FEFEaTIaE)/d
7 14 20 30
AR EFmg-kg' 8680 9276 9333 9612
R R BRI E B % 90.3 96.5 97.1 100

JH

FEHE K AL FER FTE V5 Ve v, TEAb B AR
290 13 WANLY B RA L CO, 5, FHiRMLREE ;
HARH 2/3 PfeAl, 7Y B AR EFEY HE
) EZISRYH CO,, TIREHAL CO, B HER E N
23.091 ke,

RIS 1 KB I E B SR AL TS R HE
F7EY (GB 18596—2001 ) 25K , | H A BODs.COD .
SS.NH;-N.TP HEJik & 4351~ 0.24.0.64.0.32.0.128
0.013 kg-FU",
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KRR AR T2, 25 TSIRE R 6 %, 4
RE M A, BARHSE, hiE(30~45 C), BIR
R GERORE, 7K 145 B4 B} [E] (Hydraulic Retention Time,
HRT)=10d,

HL ) B AR eI A as i b B BRSO
HRBR R A EIIF N 1.5 kWh, 8 H 530 2
W, BIR 2 h BB RN 11 kWh, & HfE3) 24
ho LS H BERIZ 0.8 t, iR AL BRI BE A H Ab 3R
IKZ 12 m?®, IRE B BITHAE A 73.5 kWh,
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WA H AR 25T I B B o b koK, VR SO A
AT BRIV EE N 6% 44, WAL — i A=A

37K 3 117.67 L,

FEMRERN 0.3 m kg TYEM, ATHE H
BEFEHER 59.7 m FU,

AR FESRSZF B CH, 5 60%,CO, 5 35%,
M) CH, f7=A4 8 35.82 m*-FU™, CO, 7= A & 420.90
m*-FU™, Bl 41.32 kg-FU™(CO, B #H1.977 g- L), H
RS & BB, BT,

(2)ER LR

BT RIBAR AT R 2 2 kWh™, T LA & H
EH 71.64 kWh,

FIFESRRER, Y HS M EAS@T
20 mg-m™M RIFIRR LT AL BE B & I EIK
NVRSIRERF=HE SO, B4 1.194 g-FU', VSRS
R CO, HEER A EHAE ™ IR, Cae=
11.725 B, iHERBER BT CO, BThRE A HE
Tl 42.64 kg FU,
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Table 6 The ingredients list of anaerobic fermentation residues

LgE| 4 NI% 4 Pl% BYLR/%  FEFERR/%
B 0.257 0.054 9 3.23 0.187
biENeS 3.874 2.389 30.43 20.325

BB R, SRR IR, Z A
T, R A AL PSR AP HE R A AT ety T2 R
COL. TR AAL B R T, THRE AL CO, HYHERCE R
147.666 0 kg,

TARAL PSS /Y 7K 545 HE, ) BODs, COD .\ SS
NH;-N.TP HEji &4 518 0.467.1.247.0.624.,0.250
0.025 kg-FU,

BARHERILER T,

1.3 #miEay

MAN AR RMEAL SRELARTIAGTAR 3 P8R
1.3.1 FEfk

FREAL X PREHR O ST 2 2R R IR TR
IEERMTE ) B R . A S F R R E IR
(Eutrophication Potential ,EP) . 2FKZFBZ 7% /1 (Globle
Warming Potential, GWP) , BR {1 /7 (Acidification Po—
tential, AP) ZFp IR SR, FRAEAL B THER A 2
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Table 7 Life cycle inventory of dairy manure treatment processes

| b L] TR REKEE
TSR HER kg CO, 36.201 0 233.616 2
S0, 0.030 3 0.020 4
NOx 0.042 1 0.012 0
co 0.004 7 0.002 9
CH, 03318 0.004 8
NH; 0.961 2
BOD 0.240 0 0.467 0
CoD 0.640 0 12470
NH,-N 0.128 0 0.250 0
TP 0.001 3 0.025 0
RERIHFE/KWh B 3 1.86

BREL, 2B CO, HZ Y E, CO.CH,NO,
f 24 B R BRI 2.21.31077, FRIBERRIL LA SO, S
FR¥,NO, F NH, f) 2 B 250551 0.7 F1 1.89"%; &
B POT N2 Y ,NO,,NO;-N Fl NH; i) 24 &
ZREr Ak 0.1,0.42 F10.35M,
1.3.2 13—k

IH—Ab BT — 2 R B R R RS

N=C/S;
KN RHE—RZER ; C RS R ; S B
i AR,

283K A Stranddorf et al®2005 4E 11 H A G Y
AR NG W A A, BARS
I 8,

&8 R ABIRERNE 1

Table 8 The world’s environmental impact potentials per person

BRI i: Rivd AB Y E
LIRARE kg CO, eqv-a™ 8 700
IR kg SO, eqv-a™ 35
BERL kg PO%eqv-a™ 59

1.3.3 HIf

2R SCHRHE T BB 205 AR S A 2 Ak A 25
R FEE RN 16 M ERFEEFHEHNERE, 7
IH—1kJ5 BUABR AR B8 (0.32) (BRI 30 (0.36) FI E
FRA6(0.32) AE R, R EHATINAL

2 HRESH

L3N, ZEME AL PRA: 4 R HABR B R A K A SR 2
BRATEE MR E E b, IR 3 FIfER
W7 435124 0.006 7.0.053 3 10.009 2, B F| Fi4F

AR T2 A0 1 ¢ 4387 () 2 BRAERE A BRIRIL
BEFUBIHY TR ABAEZwE WM
0.67%.5.33%F1 0.92%; KA KEEN) 3 FAER M
F143 5134 0.027 3.0.000 8 F1 0.006 7, BIF|FHKE %
BT A0 1t 4387~ 2R R IR B8
FRALTE S T RSB v S 2.73%
0.08%F11 0.67% . ZHAUF I EHAE IR E KWL A
IRBE R T 14350k 0.024 3 F10.011 2, BAKILZE 9,

R AMHLETZHEEHEZEE
Table 9 The aggregate environmental impact index of the

two processes

JiH SRR HERE BEFN

LRETRHA
& 0.32 0.36 0.32 "
ISR 0.006 7 0.053 3 0.009 2 0.024 3
REEEE 0.027 3 0.000 8 0.006 7 0.011 2
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