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The current status and treatment techniques
of livestock excrement in Japan

Chen Meixue Yang Min

( Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085)

He Hong

Abstract After the 1940s, the intensive trend appeared in the livestock industry in Japan, and the total
discharge amount of excrement was kept about 76 million ton per year. The concentration of N and P were very
high in waste and wastewater from the livestock industry, and it caused eutrophication in lakes and coastal wa-
the discharged concentrations of T-N and T-P were limited less than 120 mg/L and 16 mg/L by

Recently, the research and development of treatment tech-

ters. Therefore,
the Law of Preventing Water Pollution, respectively.
nology of livestock excrement were focused on the enhanced methods for removal of N and P, moreover, it was
considered to establish the recycled system characterized by integrated use and treatment of excrement in local ar-
eas for energy recycling. The recycled social with biomass recycling was promoted by applying the techniques
such as the combined recovery system and remote control technology and so on. The 1mprovement of the environ-
ment and reuse of valuable resources could be reached meanwhile.

Key words livestock excrement; pollution of excrement; treatment technology ; recycling
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Fig. 1 Trend of breeding scale of swine industry in Japan

RAEMEAY BPRENARBESE LT
¥o BEERABA TR —2T K, U/ IBE S
ERROBEFKRBES, ER 1995 EERAREH
B, MEEE 5,199 EFHERNEE BN
41 600 =, Lk 1995 @b 6. 1% , W F L BB AT
1.2% . A4 818 3% 7 B e 3% sk 404y 51 e 1995
FRLT 8.7%M2.2%"" , BEAEHES KBIKE
2 DR, KRR Y S A ZE AR AL I B A UM St
1.2 B &7 kit 4 A0 3R 55 &) R R
HEES L/ PDAESERA, FRESHE—1K
AT, KB REL R R IR R R A YA 7=
AR EHYAER . BRMEZFHEREFASR
BT K, UARKREVIESBEROBIEEEN K
E.IEEBRAGHNENREHEENRY . ¥
FIREREES KRS, KRK, BRAAHE B
APR— RIS, R T EREEETHNEE.

HES~IVHTER KRG EEHRER S EH
54 ERKAIFEALTE 1973 Fi5 B HEH (12 000
#) . ME,MEREEANPBITRLEEERN £
B.BETHED 1996 £y 2576 4, SRBHRE
WERAFAEBEENER, AINEXRBXEEUE
RN A FE R X ;i B9 4 1R I 0 UM M XX I LA K R -
ERAEEIEE, B TFAEERGRE NS XM
ERMEWATIEREKISRABRERERD
1.3 & &7k HEtt 4 B R
RELFEHHBREERN . AR . FHL AN
KERMREN. & EKOHER R RIS Y%E
mE1 RS, FEKRTHFK,1992 £ HA
KEXEHEHR B X 7600 75 ¢, H A3 5800 7 t,
R1800 71 t AL LE=WEFYH 20% , FHEE
HR S BRI & 55% , 7750k & 26% , FE180lk
M17% Ak BB EFEHERRHNS. 4 kg/d, BOD,

1 WSEXNHARESRWRE(EY 1 LHK)
Table 1 Discharge amount and pollutant concentration from livestock wastewater in Japan
HEH R BOD, S NH,-N P
% (ke/d) ki (mg/L) Sf B (g/d) W (mg/L) MAR(g/d) WE(mg/L) ABFR(g/d) WE (mg/L) SR (g/d)
% 1.9 60 000 114 220 000 418 10 000 19 7000 13.3
-] B 3.5 5000 18 4500 16 5000 18 400 1.4
it 5.4 130 430 37 14.7
% 30 24 000 720 120 000 3600 4300 129 1700 51
%+ R 20 4000 80 5000 100 8000 160 150 3
&it 50 800 3700 290 54
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BGEES. AAESF LML ESEFHHARNIRSHER 7

130 g/d, 50 1 ~HEAN 10 F(FEEHKE
1.5 kg/d,BOD, 13 g/d) ., R&EHERH NH,-N $ &
5 2EERLRPHESERELART. B HE
FACIEh B BB H 60% .
MNEIBEITUEEREREERAHS, S
REEKHEEEFSREYERE. HHEREKMTHR
VRERES RAXBURABERYSBERES SR
Ao, I T&EM BOD, KPR E, EAXALWE
4b 3R 8 R B K o BB BE L/, K+ BOD,: N 353
100:20 ~ 100: 40" | 3R I % 38 4 35 12 ¥5 8 &b BR AR afE
EIRIFHERRE.
1.4 REHFELERARR
HEEE, ABERY5EMEN EEEE RN
BHBTE, EEEKETIHEANYN AR
ERE,RTHEAHEEK, WL EEFRILAWE,
B2 K BRI bl ks M2 £ 7= ML 50 m” L E i)
FH B 200 m* P LG HER <120 mg/L, &
B <16 mg/L, [EAT, R T & 418 5 A B HEBObr
MIFEHE , 2004 FE X & T( R EH M BB K
RHAEFRAL) . REMMEE 2003 F9 7, #H
K BB R <190 mg/L B <30 mg/L
HAF&EHFYLEBAREES R & HM o R R
SRR ,RARRMLERFE, NEBRNEXFHA
£ 8 HEt A 3 R U Bl F AR B At B — Fb
BAFHED
EERGEES EELE S KES, K2 B
LA FERIGKRABRE REE(BRAERR) BRKRKAK
TEM BT B I EA B ARG E  ERISKE
FHEYLE B L 12.9% , ERGKER LA
(FHELE1IdER1.9kg, RE3.5kg) ,EER
AERABEE>70E, BENIBRERETZ
JG BIFE R Ak 3 T B, BN BR 26 % 50% B, BOD; %
BT 50% MR ZEEEET 70% ,BOD, M LBEE X
BT 65%", BRi, KBESRATHER VAR
i RBHFALEHNPHREE, SDEEIB. B
S A RABBR S BILHATEBESE. XREE
YIRS BB WETF#, —8BIRISKE L
HHERENE B TERBSREMNEFEPEE
LFITHEBEAR ot BB HE SR H ™8, 5
BEREOMAAR T 4B, E#HTHRELBLE
PLORBMLEENEE, RAPRKERBGHET L
FEE RS BOD, HRZKE LIS LS YRS, &
BELERRK, HRAGHGRESTLHE, BA

B, RARBEARLESFTTHTED

®2 RERSANLEBRA
Table 2 Wastewater treatment

status of livestock industry (H{¥.%)
LS %
[ =3 72.3 1.9
% 1L 1.9 23.7
fikeboa. 2.1 6.9
Kt 23.7 67.5

2 ERUELERBARMABER

AFREXRELBNLHTEAI B, BEK
HoXAER RRS T EAE ATRELEEDE
WY& 85, K& 157K T 1 & FIE BH B RE 38 fm LA
FA. REEHAR, B&FNEERSYLUERY
HE WG EHE, RATE 58S 1E 0 BUE
ATHE#HBEES, SEHRARTUES
2000 keal/kg, ZRATUIMUMAH RFER, FHE
K= PSR B 60% , & # & 6000 keal/m”,
RIFRAEYBEE . 3R T B ALE I B X5 R
MHEBBREY, BHESRENSEANLET
2, A0 B8 K B K B A 3% 34 B BOD; < 20 mg/L, T-N
<30 mg/L,T-P <5 mg/L,

x3 BEEATEHLRAFENERE

Table 3 Removal rates of different wastewater

treatment methods in livestock industry
(Hfr:%)

T-N

Lb 3 ik CcOD ss T-P
B RE
WHHEFR + A
WHETER + R
VLIEM
414
14 ]

Foftr b 27

BOD,

75.5 65.7 62.1 45.7 46.1

92.0 93.7 98.2 77.5 46.1

98.2 95.5 98.2 95.7 83.7

27.3 23.2 45.5 20.3 22.5

97.8 89.8 89.8 71.3 64.8

95.1 84.1 86.0 77.1 52.4

68.5 60.1 29.7 22.4 24.2

2.1 BEEFWLR
2.1.1 HRHBE

R FOEER R AT ARELHE, ™R ERE
.5 THE. THTREEBAE T, 2 BR
AR REMAN L. RN, BMABEE
ABREUERFABEYHE LK, XEHEY
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LWFRLTH, BFRT-EBRE. FHIYTRIE
FEERMRBAI LK ELER, STREML,

+£4 NAATHRFZEESFERER
Table 4 Characteristics of raw material and

product in composting stage of Kawamoto City

BEREMNEFHEREESAGSBREEHRAHEHN =t =8
BE, 2000, B4 BHREHALAAYEHEL AAE() 64.2 45.0
JUARHTE R T —RE B A E Yy 58. 3 t AR & 5 A v E oss o3
ReEY ABREME 2 R, MBEIFERAWE ' '
4 iz, WRESRATFEIARBRER, 3%HF Nt 14.1 1.2
HWHEBEREFEFRFY IR #ITREELLE, B BB £y 1. R %
— IR E R R AL RO BT

okt > BR |

HERENE 26.3vd LbFRK m

FESSIE 1k 24vd ¥

sy A 185

AR TR zix ‘de BB ER —— ot e 7=l

TR 4% 20ud fEEaEl: 25d R 5d 29.84 vd

MIEHY 2.8vd

AT 40 .

At 58: :d T EARAR

By

AR = SR 12.0vd L

E 354 8.5vd iK%

B2 il AT HE AR Ak 2 i R

Fig. 2 Process of composting stage in Kawamoto Town

AEEERRBINES firn, SHEXEXE
HAEfL AL R 4 4000 77 va, Ho HMEFH AR,
BENERAR, EEFEBAER,. %P EE
YRR, B, mEMAFRIEROBERR
i, MEHE =5 890K 57 & B B3k 66% , T Y AE 1Y 7= &
4350 T, AR R’ 80% . FEIEMAGE
e AT 43 AR 0 I EE LK, M B P G P K A SRR AR
FRAEAITIA820 R t,

£S5 ERXESLHERE™R
Table 5 Average output of composting from the livestock

waste and wastewater in Japan (BAfi:t)
& ¥ -3 4 B & 3 4 7= sk 5y
4 21 647 5987 17 100 66. 1
A %+ 19 131 4070 14 400 66.1
-1 7857 1573 3140 31.6
X8, 11 202 1400 5060 43.3
&t 59837 13 030 39 700

X8 HE Y LU RS £, Bk, AL B8 7k A
WRRNE, BEFERLE, X E RN YET L
BHKT (60% ~65% ) R B I oA+, R

B, X TR HE R A pH dn DR %, g %R
AEETHREHEARERBURTAERRSEZ
KERY, FMLBE BET - KREN_KAE,
—KREKBERN AR EYHK S o ROE LY 0%, it
BLOARBREFEFEEZN, ERERET KRR
WMAEY MEPMAERFXE, i BB
1~2 mBH MRS LA DA HERMER. —K
EEMAR—BN1 -2 AELR. _KEBEXST
TREOFIME— B RE 0%, RBHEY &, %
XA, — R A BEY R 2 m A, B U
Ao XA 2 ~6 > A WA D 5T 2 R R
Pedh o HORYIEMERE A2 5 , b 3 K T4 O ¥OAE He
A,
2.1.2 BBRAKALE

BRIERE AL ST, W 3E R K S & BBE B4
BE AL B BRI A &R S — RO E T
Ko KT EFRMET 70% HA LKA EBRE, K&
BRAEFEMAFBRS . R™EHRE LIE
WAE D TRIGIEH AW . RELBEHBIEERA X
BBy RRP M EERREFE. KA
AR BE, E R ALE 4P A LL 100 m/s /Y 3K B 7 3
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BFHES AXESTLHRYLESHEAAMNAHRRSHR 9

AR SR AR, TRk, RAXMHRE
F R, HER P B R B T 0.27 ng-TEQ/m’ (3
BARHE S ng-TEQ/m’) . KA EE 0% WIEEH
12t A BEHE, AHELBREEK 1 1, BB 2000
7 keal(F{AAM 1800 L) A HTHREHRE. IR
ERIEAE 5 900 C KB EH 600C . HFXPERY
12% , RFESRBEHYRAEHEEDS , F, RS
LMEEEe R CO WA R, MPEKP K _IE
WYk BE 13 pg-TEQ/g"" .

R BE K R AR S Bk s n el R s R AR R AT,
A AF K TR IR A1 6 T LU

4, B 76 36 o AE 4 Ak 28 TR A kA AL B
BEIRADMABE EHER., xAULEHIR
KA EKE30% LTS3, RARLE BRHAREK
EPHiTAE, RIBLAEFEAR, P HNERE 250
~750°C ,20 min DA kR RS RAL BA =RV,
H— W RALYTESSOC L BB AL TMAESR
WA, BB EN IR, AW ATEDRE R EIEB A
k@ B %E, EERFNATEESRLAeEK
(BIE CaZ B, A ATRBEALE) RAR
JBR SR 7] S 4R 5

b 42 0 26 AL Ak 3B S R B ok L AL B B A
o i S AS B S R AL BB R A, 3R AT R 9200 H
Ju/t, i ALAL B S 5900 ~22 800 H o/t IE kA=
2h 14 300 H Jt/t, B4 B & 4 80 000 H JT/t,
MBS EE T /DR A B, pln , e b B R
0.5 t/h WELBR TERF , K3 &8 70% , %A THR-2
e At B, IFORH Y 4L 28 38 A B 4600 H JT/t,
2.1.3 A Rmpx

KEHEM Y 600C ,15 ~25 MPa &G KK F
STEMBE RNRERAS A EKES, WE
SATATABREVIATAHR, HE, KEKALH
R 3% Bl B FREE . BAL AR TR

[CHNO] (K EH:Y) + SC—H,0 —

CO +H, + H,0 + NH,

CO +SC—H,0 ——CO, +H,

CO +3H, —CH, +H,0

(SC—H,0 } &I HK)

REudRPA=EEREPRAE, RA&ERK
ABBENHTEHCANTERSTENTSER 2 ~
4 5, BEAHEEE LFABRKNRE,
2.2 BERHMMSKELER

ERHMY RS KHELBEHTAEL FHE

(1)
(2)
(3)

BEEVELARK, - BREFHLBEHES., ANEE
EETEETAARR, KREBABBK, TLERAAS
AL EE 5 i i & T2 R B HEBOR . AR K AL
FE,AREFRLREREARZ BN ERXER,
HANER—BRAFE-RE(A0) K, BEROE
BRR R WA B X DA AR R M R BRBOR, TR
FARERERE &L ER,

HFE &R KA E— BB, KR ERAEE
e, BB R A SBR R A #4740 E . BOD, &
A 0.2 ~0.4 kg BOD,/m’ - d, [RIF/KALHE
WA LA HEL: —AIBRBREELES
ALEE S R SRR P A R R AT R AL 7 — P
RREFMHANELE RN BRI FETERH
BP#ET,HTROLTNEELR  ABHRESE
Ao, AMRABEFSBKEENERTEHEE,
PRIALHRRNSHT R TER AR PETER
AR, BB R B PIK I DO ORP # pH Bk, 4
ERAEAZCRFTEREZEPLEME, EARAA
F AR DO ORP 1 pH i £ B9 ZE4b1E i H T, 16 =
BITEHE,

P F o E AT R E ™ BoK AL B 5 E B
AEEBGWERELE, ZBRSBE, BERHS
HEATHEE AL BB, WA ER 4 R R #F 4 SBR $EfT AL R
AL AL 28, 2 U5 225 38 BE (B 3B R T YR SRR B b
B, [ Ab Bk B 20 1, 4b B K B AN 6 BT o

£6 NTFREBFHKALESEHKR
Table 6 Influent and effluent of livestock
wastewater treatment station in Yachiyo City

m g i K H oK
SS(mg/L) 6900 80
BOD, ( mg/L) 17 000 70
COD(mg/L) 9000 70
T-N(mg/L) 4200 30
T-P(mg/L) 220 4
2.3 BRass

BB RIS RE—RASIRASEREHN
FESRE, RIKBRTESLEREFLHELR,
HERBRAHES BHHEALEREFIR, &
W HEB RS AT R AR BE L IR B £ PRk A b
MR EYBREIREEESF, FHEK
HERSMETFr, SHRETES HEAA
KB AT B IR A o SR LG B B o IR R BOR 49 7
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#me ik

R FAREYSBRASNEYRR K, EEY
BRRED, LR RMIER R (M) PG
BRI P RMED B AR IUEHR. RIEHH
PEEEAKPBEDE - FEAAE EHRELH
WO ORHEAEAREAEF, TREBEIEKERS
AR L BN b REWRBELEARS PR
SHAEREFRERBUMEDER BRI RE
AL RSE, IHRTES HASKBEALRER
TEREERGE , R 5B X REK KBS R A
VEMLIE, BEZRAXLKILEER L, WICHE
71153 10 mg HK/100 g + 4% - do B FRAEYH

BEAEKEER 25 ~30C, Bt & F 1I0CHE T
S0CHERMAET LEAE, 4ERSTEAR
FRAXRBTELRERFEES L RUBHY
W T ERE KB, NI R E T 2T A Bit—&
Bt L MAEEEEE R 50 cm, EKHEE N 5 mm/s, §
WREAET 200 mg/Lo SEMAEFHEEM, BEHF
ROHBRW RRAKE RAKBEHEHE L VTR, &
MEVNDEMEDER, KT BB E 02 ATHER
AhE, SUREGESBETN L8 173 ~1/5, FrBA%
ERPREVULIRLEEER 3 ~5 %, KRB
ST REARER ",

RT BrFrASBEALBFERER
Table 7 Deodorizing techniques for livestock industry and their characteristics
y:] * R B * E =] R A5
K ek RSEKPEREZR ERTEREBTKERS BERSAEMAN, KR, EH
EHEA R RITR
0% B EHERERH B ERTABERKENRS FRARARKEEERAERILME,
BERAH
HW AR & FAESGR  SREREAZRN SATLEASWEVREIET AxEnNOoBSERTHTLR,
=K KRS, HG#bEmA D EHRABBAAR
ek RSTE 700 ~800CTF 0.3~0.5s ASAAREREFIER, T BREHEREE, B0 EER
LR ANTEMERELR BERR AR RBR, LR/
KREEE FARKMBEREERSRIME SHRACLMENYLE BB R
o WRSBFAKLKRT R RAME SHEFALELARARKE. T FERTERRKALR, BR&NH
PRSI BEL LA GR- I AR 8 ) Ak 20 5 HiEm Rk
RWHRE HRSUERVHENEKLIN, REY SHATZRUR LARARK.4 FAEATHRREEAE, BT
H LY RSB ERAEBAB T MRIERE AL FENKIEY . THAAER
m BRE. GHmAE L RLAEN
B 174 ~1/5
R BICERE: HRSOEBEHHEKLIN RBEH BiTRAKE FERFREASBESFARNS
= YRR SR AMAEDELEE L MBS R
RW B8 B:R
WS FMREHEEREERTER Lt BERRASCRARELR . ARE RABSHTEAERTERERAS
IR % B BRESHRSGH 48 ABENERESE—-SLHA
2.4 MACKBLERYE H5¥BEERE . ES ~SB3CHTTFRARBLHE, &=

BAEERBRAIERT —RP S itEE
MHOREHMEE SRR RLEERE, HEA
MAEFRRRSETEFEYSENERY S RE TN
MESLE,FENEYSERTFRERERESH
B, ERERZHHWEEHARAF XK Kurita
Dranco Process''" , 4bFE T % 4 i 5% Py 49 4 7% & 4%

ARPEIEREEATRERME, TZHREW
B3 A, SECHEOARN 100 o, WS kk
LRSI B B 14 kW R, RAEBENL
HEH 200 kg/h, ZLZHMRAET,. RATRE
B RBENEERE, AL EEK, ERTHREA
— VIV FE Uy et ab B, R0 B 3¢ 4 b B A R T 3R
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GHEE%. AAER = LN DAE SBEFAANIR SHEA 11

MEETHESERA. B TERERMES . OMERH
HRERKBIBH UL TR, FEBENOH

AZPIERE ZHXE,
W e — i
y K} ————»
® [ B i —
) o e ———————— > ERFI
HAPBE1E
Wk > RRIENE——— IERFE
| SR ey ——» BERFA
# e IR
g ———> ERF
e N R P
" P RGKN prm—— p pHeEA
BT E——— ]

B3 &R REHER YR A AL BT B

Fig.3 Treatment methods for excrement

of various kinds of livestock

FEEARE = &L, T NEFT 4R 4
1150 3k 3% 1500 3k, FEM@EEHFERR, E/RE™
EIFSEEE, Rl o xd I E A 1S B, SRR It ) R,
ANKRMES THESESLEBERE ®RBETAKRLEY
AT L, BHRORALS B K BIMA Hik
B, EERERSE(EENRR) BATHLORT
2B, Fat, B AR EERT AT AR NER
FEBEMHE., RERBERAEELRE, =S A
FRH,ZPEFEHERAAH aR 0B HETK
B 2000 m’ , P REERN 65% , KBS IAE
W B 5000 kcal/m®, BAREHAER 140 kW),

3 /N &

HAE™HMHLEREEFFABTFREFELR,
EFRTABRZR SRHERUTHE . EFEEHEH
SRR, MTABRARNHEH A ERES
MRS RA LIRS 0%, BT, B A E
FEHRYLRE SRR RN R B ERER,
7 —HH , AERSERIE R B R, 3R f R/ iR
AR FHEABRABRGHTLVEFUEIERZ
KEFENFAEZEE . BE5RUFEIFNERY
BMUHA BrEEHEKSEFWLENA L
MEAKERR, LREYHBEFPBEF AL LR
HAEHSRBRHNERHIF. ILERMERIF IR
HEAGRGEEMFARENES.
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