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AT AGHE < S SEIE VA Pl LB R A DR LR 2 & i asHiE X 0, TN, WK, IREKOER
BRI N TE TS, —Fh, PRI S BIRORERISE R Oz H D, 1992 F18
I TR & Hh & T5Y81E 28,9007 m® T - 7=, 2010 4121 60,000 77 m® BHEE ST s (T
BURHHE TS 1995).

BRI IS E I A 5 BRARR ORI TAREED LRI & U T BB A8 4 e
LTECED, B ZOMBERZELS B-TETWHAS, ULrLARSE, IS -09lc
BB e BB M oG 230 & My T s (G 19922, 1992b).

FHTE O TAHIE LK & B8 7= U % LT\ 2 D T4 T O FRBIROF I IZE 4B
HHLOIMA S L., HWETILRLEE DSORGB AT > 2B TARELZ ENBRT A &
BHEBF T ONTHBDT, K& &L % HSESRIC L 3 HROELNEE» &k
TLTW3EHELZONTWS (W 1992a). HROBAK Y — O RENMZRE L Lk To%E
B, 4 LORE, BORCORSEEEOMENE 3V RA MESHER XT3, B, EE
A E DTERBBCEFAE T B K — R I RSO RE RIS 2 L EOMERH 0, 1
R HABFANDOREIKRE D, 3 VR METIRBAOMBSEE % E£17 - Tl 5 H, 1A
1 7 BLGURE O YR & T & 85K 3 2 7 D ERI RN A D RE DGR L T B (BT,
HRZE 1994) .

BIEDTFIANDOFIHD 5 5D 80% % & B AKy — FOFMIZRKPL LYh CORC L 5
HORD L5, 7y =T H ADREIZLBEMAOLEBREL LRI ZBANRHD I M50
TW5,

R 7 70 8 LR OFRWERL v V&R WISA XY 7o 4 —~ThHY, BEORL
UGRS3 U CORMBGRR RO B A TT GIIR) 2 5k 232 d 5. %72, Higo
T, BAKEEEAB R CST O, BROMKE BKoWEN L Shs CkH, AH
1994). GERDPBEEFNC & BHIETIE, B L BBROBEEMAS OFREEES 5, Kooy 7

* PR © R S 7 T H 14 7 15
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58— TIRRE L A,

RLTOY T I8 =Y AT LR L 2ARRELY 27 5750 5 OFHROBAK T — F Z RO
I THB70, FARECHERES B RBICRO L & IR eI 50
PHEERTOT, HUANEEAHATE2WEEAEL6h, ZEHOCHREET-2EZ 5, 20
AR o — 2 B EERR 2 2 e BT ARREME UL, #7R 1995, /DI, @, KBS
1995a, Ogawa. H. Takasaki. H. Kataoka. A. et. al. 1996). % Z TAMZR T, ¥ ba—-v#
WY — WAL, BOAOFFIZOGTHREZMA 2O TZ 2o+ 5,

X B F &
AW TR, ERO RO T E T, RMEICD2 25 CORBEEERAL,
RERDVEIE & JR B AT S 7012, MARRE L, JEFIRE R ORE & LRz &b

BT -7,

1. Fxo®) 7o 84—

B%ED 2. (1) OMBHZ, MERDOERNIES 25 LB 70Y 72 2 — 638 L fGik s 557
BROBAKYr —FTH 5., ZOMEAEDTISENS,

L7 7o 2 —ZHENV v b (o-Bx7®) EFBEL B TCHEDSA XV T o8-k
I O3 & UC O, BIREEMEE L UTOBBER X -8B Th 5,

K AF AT, W7~ — 1 (1) TR AL S IERBERO—H %) 7o &4 — 128
&, B THERE o - R 7B X Dl —Ic B &, YO R & ERE O 1T
JEREILTEIRIZ U CALER AR O i B R OB MR SIS G 95 . T OB & 0 AL B e 2skLes
ROBERD OME L KEFEREZ D, o - A 7OB&HRC L) s hs0T1
02 1 ERE OWRES OMFTABEE k5 H, ZOMOMEFSEIIARE L 5 5,

o~ BT 7GR B E LTI LRy N CHh B, ZOBEHIZEE Y fiC
Z<EENTEY, LYEEROTED % &P L BMAEDNC X - TH R & BiEA % BAAL 5 ET
L2280 C, TR, 73 VEPERERITHE, Z0a-FL 7% DG N5 RS
BHEARPTAL Fe AEDEMEF L — PRIBEEZ VBERY EREL, BRWEORE, &5
IIEET AWM SR A EE X2 5.

AL T®Y 7o 4 — ORI & D ERPTHEROLETER 20 BL OV &k & MBI
AOBEREAR SN, BEBMAREE U, 7=, HROBAMSEL &350 T, BKBHIEEH
MAEEIRTE S, REBEROBAK, — 13, 522 HLE17 5 2 & TRIBM OB T & BkE 4
ChOoMEERY, &/, BAKy —FEBRTRBLEVDTEIDIZHD AT VKRR LT
JAHBTC A TRE TS 5. ,

7z, PEROTFERIED Y X7 LAOBEBEIEFE L 22 BRANOMBHESMEE A L ThH DO THIR
DK —F #MEALT 5 Z L3 TE AV, BoKy — FIIRKEHRRBEL R TVDOTEOE £ TIIER
ftdazZLidlificd s, 22C, avER ML, BEH, WALETV, AacEsAEhTn
3,

RL T T 8= AT LAEHUEROFERDMEEO R LBO BB A W40 ThY, 20
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ST & O BRETE (R) 2 GBRT 5. J84 L iBURm Bk 7 — 1213 SO IR <
IR U, TOMIERBR Y — % OYHHLEEHIZ LT

Kk, KV AT AHFRILEARIZEGIMINT 5 2 L0 E | KT, PIREAOBERNERE
RONBRWENMA T B,

2. WA

FITHE Uk 20z G, 8K 1995, /NI, B, BE 5 1995a, 1995b), KL 7®y 7o &
— 2K BHEROBA Y — F OMWEILZ ZRMEHFBREL DT, X1 5Fbh T3 AREH
OEU « A E T —BICIAL FIH I N B30I 5, BHEAOMERMEAIER, Lo 5
MAEMNOWE AT L TBLNETH S, TOZ L AKE 2 TRIARM A BE L, AUI%RT
BZD1ER #1757,

TR G, ik 1995, /NI, IR, BOE S 1995a, 1995b) &L REIBRD A HEE HGLIT
DI IZE LIz,

(1) SEEpR

FENZ G Z=EIRIE 1, CHPIL R 7% 7o 4 — N HAREEE ¢34 L 27RO BA
—FC, @REEEAIHN S AKX, REEEEYEAEER JARUSTT & ofts Shiz, Bk
T O ONTIEE LR U,

g1 HTTO) T4~ FREKUBEROBOR S, — 3085 (%)
Ky N p K Ca Mg
86.8 1.46 0.85 0.15 0.21 0.06

@) fGRE
I, 7Y ba— o84k =7 3358 &z,

(3) Akysrrk

[RBRX o] 1 X6.0m? (2.0X3.0m), BER 75cm, #RE 20cm (6700 A/10a) & L, 4 KT
o, HiBXORTIDICERR T 2y 2 &My, RIBOMAIZH A 5 X5 I1CBD &5 X158
BWRCODSbEOIIIZL,

1995455 A 25 |, $BHiA -7, BHZEL b -0 72 EBY, BELzEeL Ny T
Iy o2&, B, #920cm ORI o Z2EHIRERKIC 1D 2 0 9 BRERT L, D
AT, 1TRR I AR B L U7z, ARP36MkE LU, RNTHISHHENIRIEA L U, BREIZWEIGST - 7=,
A 2 e & ED T 1 BT D BT SR G Rek 14 8K) . WX TR I ThERE LT
10a 720 4t, 12t, HELU 16t #HA L, LRIEBEX TIE 10a 729D N:20kg, P:20kg, K:20kg
AR L7, ¥EOMHEIR 34 HE»SINME T EYT -7, M2 LB ER9H 150
IZ4F o7, MDY OFE X BHEL O S5em & Uk, F7, ARSI pF 4 — & — &AL T
pF1.8~22 DHHIZAZ L5 LT -7
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4) SHHHEB LUHHE
AR B e O 7K A M T 0 5 R Rl - A A R, B
pH (H,0) & pH (KCl) @34 7 ATMEIC L O WE AT - 7.

T SR8 1P 50 R Rk

3. i FHRREE SLo> JHAE & Al akER

9BDT S AFy 2 EBGHOTHIZT I AF vy ru— b FROT, WlkE ILEYVEy2H
WTERAKTES XTI LA D&, ALEIEE, BROBKRy — %, s aiacug

BRICEE L7226 D ERIC e D& AV, WK L R DM AT - 72, WHEL L EDRE
HAZERILTO, 5, 10, 15, 20, 25, 30, 35, 40, 45 (5% VL4t 4t/10a 1Y) % & L7z,

Ak, ALBNERHEEFFRBERBRICHEC T, 6,700 RISH L 20kg DN 2525 L 1 8k, 1 kb7~
DHI3g DN &5, HEAL Z1LRIEREHE 10% O N 2 &80T, LRI 30g 28D L& D
15cm DS £ TRA L2, ER, R, TROBWKELE, pH (H,0), pH (KCD) & LU
AR U - RS2 R 0 W AT B D35 A & ARRD S TFT o 7.

1R (LMRED k37 Y b a— Y O4F & RROMRE L
U)?Vla v DEFRE

R2EBTV -V OREROMEREEERL .
FMUBRETH -7,

EDHREDER S ERIDHXOZER L I3IFE

2 UHRBRIC B 2 RROHE

WAH RIBEHBY) TL0ER (em)

WO X 6.28 7.7 7.14 7.19 7.26 8.4 8.14 8.23

(84H) 2Ry (B0H)  (G5H)  (B2H)  (7T1E)  (B1H) 90H
TLRERHX 51.0 77.2 109.2 138.1 180.0 233.0 257.5 261.9
IR 4t X 49.4 76.7 107.0 136.5 176.8 229.1 249.7 260.0
w12t X 52.2 82.5 113.6 142.8 184.5 238.0 255.9 261.8
w16t X 51.1 84.3 115.3 146.9 188.1 240.7 258.8 263.0

£ 3 AR H Y BN
FERX i (H2H) kg/lOa
ki3 21 % B I Bt

{LIRAERH 966 (222) 522 (112) 2130 (355) 1530 (701) 5148 (1390)
e 4t X 1008 (212) 474 { 98) 1968 (312) 1554 (704) 5004 (1326)
Hig 120 X 990 (264) 492 (112) 2034 (341) 1632 (760) 5148 (1477)
HIE 16t IX 1020 (289) 546 (115) 2262 (361) 1788 (880) 5616 (1645)
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(2) 7 b a—r oLk L UKRS &

RIIZKT v ba—-v O, Ak, EhXUTHED 10a &7 QPR & 2 OAF 5 & UKy
BHFERLZ, &b, (LRI & I U CHIRRK T2 IR O @R A4 6 hz, 1§
16t TR E DI R AL < & » Ttz —7F, KA RLWAOMEINZ S - 7=,

(3) LMo pH, fifEEER B K UHEKAEEE 0%

et pH (H,0), pH (KC1), filffEEE3R& Mo K OB SRS £ e L =4 % 412
AL7z, pH (H0) 220 TR EDKTHRBAHROENMEL AL L, pH (KCI) &5 4tX

I»T\ 3K THRIGHNWOSIET LT BDIH L, Hi4t K TI209 < k- T,

TR SR & R AT O AVETEIX 8 K & LRI K <, BRI L TR 12Kk

KU 16t XTI 100g W& 72 0 2 h2h 320mg & KU 350mg FRAF L Chrie,

T, REHOBEAEEEE, 12t X, 16t K TIEF N2 0.49ms/em, 0.62ms/em & W6H8 4 o >
% 22% %7213 39% FEELERIERHX & 0 & £ <o T,

5 4 AR Jo 1T BRI O 18 pH (1L,0), pH (KC), TiRES, b L URAUESY

LRI THIE 4t X g 1ot X 5B 16t [X
pH(H,0) EErA e 5.8 5.5 5.4 5.6
M,u 5.8 5.9 5.7 55
pHKC1) 3 5.0 5.0 4.8 5.0
&1’1/ 4.6 5.9 4.4 4.4
iR ness R FREET 200 550 570 400
(mg/100g W2-l)  IRIBH: 180 200 320 350
ke Al PEs i) 0.62 0.77 0.79 0.62
(ms/cm) PR 0.44 0.38 0.49 0.62

2. HEFHBRIE Gt & IEADRRERIC 50 4 b L ORiRE s RO
HIROBEIRIE i e W4 52012, 7Y ba- /03%&1 SETO, EE, {xﬂhﬁ 5 UMl

!zm;;,\d)ﬁwiz%ﬂ&dmw, FORERER 21 /TJ\L'/’Z.. BRI A (S L 2T E e RS
SRTHRLA, H2 o @ IR0 XEL b i1M@t@@mLK®MWN lc) 1241 ¢k
H10 @MM %fé&&s;’él}i AR L7z,

2 (@) 2B W TERBBRE R 0~30% & Tl iJLHJIW)ﬂf’WﬁJiM“&D 35% Y Cidbdricigd
031“3 W28 A SN2z, (b) DILHER & 2R L AROMERERL TS, (T MYE@!@?%'( 5 @45y

T8 B itk U 7o il e e 3 A 7 U 22 R 2R L Cn B9, ﬂ:!ﬁc DR X D it 2 it ik & D IS4
THEHRE LD L o7,

Fio, THIZHRL15em K LVERILT40% S ORERATHIMAT— 2 ) —1ZRAZ A, B
dafHD &5 HIREIEL B o7,
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@

ERK(cm)

R (£E(8))

FTHREERE (x10hg)

0 5 ( 10 B o2 B W B 4 45 G
HEREGE (wi%)
B2 #RBRRKICBT 57y b a—-ryo%R, I RThgss
E10m24m oA 2A 9F18H
9A 9B

% &

PSR BFY Fa—yOEHELBOEREIZOWTR, FY ra-voEREE?2
_mLtAvaamﬁwﬁféKRMMumma&@WUT FHROBAMA THBIZLEHLET
ERMELAEEDL Aot F/, WHRIZR I IR L& D12 10a $7:0 16t (BRIRAHE
20% 1ZH1Y) SOARROBREARE L CEEFRBELRITEZAPHRARD OGN, HROT

YOI — VRN U GEA SR O ATREM AR e, E 7, (LEIERE O 10a & 7= D HRICHER
R EHERTHHEHELZOND, FHROBEAK T — #aMmT%wu, R R R
RAFHELRTVES, ZHERATERRERIZLS L ZA8KEN, 2hik, BEOBHAD
BIRDBAK YT — %% 102 H720 12t 2 16t  OKRERG %17 - B4, HROEAr — F ORizg ¥k
B PRI O — 2 ) — 2 BRI AT B T &S Ab,%mmmmwﬁm%tt%f@a
X BT, KBOBAY —F ORI HEE ORABIZRENLEL, 7V EZTHALE %
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&Dé@?,ﬁw ﬁT%iUM%& FTZENEKLHEN TS, ZRIZHLT, AN
ks s iy A} By IR DR S N ABROBA Y —FidficlfliE Lk Sicu— 5Uw-ﬂ
T AEHAEN T a@,*%$%w%ibaw&8®%%#%bh1mé(3%1%2:km k
H 1994, AN, $87K 1995, /RIE, M, 5SS & 1995a, 1995b). ARWFZED F v F o — v D ks
WTRES ISR L& 1T, HIRO 12t, 16t OFIZ &b, {LRImE & FfE H 2 mi%ﬂ@ﬁm
EdHBILIWRENI, TOR, LHEURIZIRZ T Ta <, NORHRIE & T % 2 W REM:AS
BAONG, $/2, ZOLS55KREIOMBTOMBAIIEVTLEKORER, R+ B X &
Mot DR ARETH - 7=,

F4ORERLD, pH (H,0) & pH (KC1) 12LRIERK L BRE TIEE A E3E0ME< | RESHT
BREBER MR THOULEL B> TOAMIKIE LALLM a5, £, LRIERIX & ERK O
T ORISR O & WEURSE OMISHBOMEIA 2R TV B2, Zh5DETFDOLELIZO>VT
(MBI 1RG5 BT, o, REEHICERLL T B BRI IC & B Lot
PIAOZAL, BURAGEDHERET, M h ~OBIEO RS ORIREIZ DV TR ORI % 1A, i
AP EHHEL O 200, BifE, RIBIATRE 2 EE O AT > T\ 3, '

WRDEIRD LA — #mi%wvﬁmT%%UL@iiwﬁL 13, BHED & S5 1~k

ORAFHEMETCH B, ZhizH LT, R 7®) 720 & — 12 & 0 ERTL X Mz EIRIER SR O &4
ROBETHANAT LS IZTERER T ADRAELHD 1k, %h@a 20% DA LOWRA L TOM
IR T & 2 O THBORA LD LR WAL 2.

ZORR, W2 IR L&D, ZRS MR S BIRIRAES 30% < 60 & Tlrilnofifz
bo, @%%%iﬁm@&um&wmw%mbt.w%(%mwum%)%ﬁzf%%%im
PG U 22 AR 0 — 2 ) = 2SE AR A, Kb A Hi5 & 5 RiRIEIEL o2 b h
5, LEORBERGEDER AWM IESIRIE & & 5 0D TEKMEN S & 20 TR OBz

KBHEMADRFLREN S FL VDB LB EDEFBEL ol elfitiahsd, 20k %
KEOFENRE LHITIRA U TS 28546, BRORBENMEIHRL 2B 4 >0, #x
IOV T Y 8 —IC KU S N EIRIEBDOTEIRIZIE R T S A TH B e E LB S,

E7z, ZORBHRERD b B PVEIRIRAHE 25% ~30% (20~25t/10a) TH-7=Z Lh b
DAL 23 D B8 % BAAE 3 B 2= W IS IR FIRRBR 1 1EH @ 16t/10a Tid & 72 124 2 T g1
NEL LIS,

LRI ORI 2% 2 5 ¢, [02 157 L - REas RO Fide it 4 EER O MI0IC 0553 2 L i
B & LT 56kg/1000m?, @538 & L CIE 12.6kg/1000m® DFLM b - 735k 5, Zhiz kK
HOBHHET B B IRO 10ppm QUK OMERER AT &I Lz L IET 5 & 1265m® OHF
KEVERL 2 Z 82k B, ZDXS BHTRNOMERIZ L 275513, EOWii» 6 ERMEL 30
PRETE #ﬁbw&vfb . SRR A 10ppm &AB A B K& TR AS R AT B & 2 D TiiE T L
—NE - REIZAR Y, M&WW@ﬁ%dg«% O ZBEEBET, HEH D VI E VIR %
Hofﬁihf<%wﬁﬁ#m< WS Lt 5 It ca 5 (LR 1996).

Z DFFORERTEAEF PIHOMBOWIEY L 0T, HIMOEEMI O CBIRRKISHE R
IR A % TR AL & AR bECHIMT 3 Z L THBMENMTE 2 TREAE L 6 h
% AL AL B2 5 O IR 55 0 75 HGHREE O BRI % 17 21 Z D R R O TM R A D
KT E 308 Lk,

LR B DRNEER S D FERA S OEIANS, FHIROBIAK 7 — F O FNC Lo TR g
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fLL TV 572000, {LARIERHE £ TRIMIORPBE O & BIZBO T, ZTORMRERBTES L0
5HEIMEMEISEE L Tws, —D20F X Tldd 52, HilE 10% (8t/10a) & L, LRI
W GERIE) OESORAMAEEL LTSI LT, [HY-HLRRHT X 0B hAHik T B
FKRHAOTEBR S IR TR BAMREM A E 2 oz, &7z, 20X BEREOZNO LBz B
BHEORBOET ) ¥ 7 &7\, ISR LROEIZ X 2D RBDO— AL & 4T A FEHD -
B LR Cc 2 20BN 2 2 &N TEBEEI LR, £/, K17y 70 4—10&
D IEHIE & N TBIRDBAK r — R S B IIZIER O D0 B B O BRBLIENBETH B &
HALbh,

£ #

Friw, ALY 27 ADRLTO) 72 & =13 HIBORHE E RV v MLL, FEROEKL
HIY 25 LR LTS 22 &k, REROHREEI22EDTH S, iRk ARONR
OREE, HiEE & 0 LT BERRLIERDBA Y — FIZEHHL AT T ARK L AL 5D, BREOKHK
MR & o Tz,

o XS %, LEEERRS TH BBWE A L 2R IO 7o 4 =X DIERL EhedE
VDBA Yy —F 25 (Fv ba—v) ofRicEme, s, LR (N20kg !
P20kg : K20kg/10a) ZMEHK & L, WIRKIZ 41, 12t, 16t/10a 2% E LRERBR T 7=, 20
R, TIROWRAIRZ T TR, e UTRIHTE 2 HMENRRGZ &Mk, SEIOMREERR

RERIZ R 7O 7 2 ¥ — 2 X D IEAEL S 2= BIRDIAK r — F ORI HEO HIRE WL S5
FeIZHT o 72y, 45% LW BRI TOLEEDRARIZE Db S TIHEMOAETFIEZRIFTH »
7=,

50% LI LD RA I AR RIS A B 20 WEIICATRETH -7z, L L, HEROBiKy —
FH10% BRIEORATH LPEMNTERE LB A IS, WIS LERENM 30123 L, 45% D
AATRER Z LGN R 2 & Th B, LEBERO AL ST, AREIRE LTS Ohte ik
s R CE, $72, MO THCORAUE 4 Ul O RS R AR & U Tl - %
R RO e,

E7, TORREITEOBAKYT — %13, 25~30% B TR BOIRERBT 5 Z L85,
Loz, LRI E OMAA DY ERETTISEICBOSRAME S NS Z Lk
72, HARBMIZ BT 2 AR R MR R0 F T 5 DB 4B L 5I0E - .

i B

ARUPFLIEA B OB 7 SR E)FAERZENIZE UG TROBIE 42 H AR 2B 5 098] O
LT, (B HARBRBHESMEE v & —OPIc & 0 iTbhgE Uk, &/, RIBI KRR
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YA - VEFIDRIETHER. BRSNS EE50EB R SHMEE . p. 65-66.
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Summary

Utilization of Odorless Sewage Sludge Cake Derived from Voef® Reactor Sewage Treatment System
——Agricultural Land Application of Dent-Corn (Pioneer 3358) Cultivation,——

Hitoshi Ogawa, Akiko Kataoka, Hirohisa Takasaki, *Kunitaka Suzuki, Katumi Kataoka (Fac. Agric.,
Tamagawa Univ.,, Machida-shi, Tokyo 194. *EBARA JITUGYO CO.LTD.. 1995 Bull. Fac.
Agric., Tamagawa Univ. No. 36 : 11-21.

Voef® reactor of wastewater treatment system pelletizes humus in soil to proof odor in a
whole facility by adding it to the system. By proofing odor in the whole facility, the sludge and
the de-watering cake of sludge generated in the facility make rapid progress of humification
and stop the putrefaction, so that they are able to keep long storage.

The de-watering cake of rural sewage humification by reactor with humus, the component of soil,
was applied to culture a forage crop(dent-corn). The successive application experiments were carried
out by using the control plots with the chemical fertilizer(N20kg:P20kg:K20kg/10a) and the
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sludge plots with 4t, 12t and 16t/10a. The results showed not only the good improvement
effects of soil but also the probability of their utilizations to fertilizer. The yield of 12t plot and
its 16t plot had tendency to increase in this experiments.

The fertilizer response experiments were carried out to determine the highest limit of use of the
de-watering cake of sludge humificated by reactor. In spite of 45% volume percentage mixture, the
growth of crop was better. But more than 50% was impossible physically for clayey soil. 45% mixture
made an epoch in the history of de-watering cake and showed good properties in many
treatments of open space and disposal sites, although about 10% of ordinary de-watering cake generated
the fermentation of soil and emitted odor to give bad effects on the crop plant.

About 25%~30% of the crop plant de-watering cake with rich humus was clear to indication the
best effect. If the combination of de-watering cake and compound fertilizer is studied, the
excellent effects will be obtained. The need of adjusting the general conditions of utilization was
keenly felt in each place in Japan.
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