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RUNI~3IZ2W T, AEUKROKERIEER2E4~7
IZRT. MRFEARTHoZRUNI, RUN2DOCODIE,
EHIZE Y bHIDOFAMDOBIRTHSD. i, WiH
TEARTH2ZRUN3 L RS &, RUNI, RUN2DED
SFRAITEERRUNS &SEVMATHEB L TV 3 0lTHt L,
FITERMAFRRUNB L 0 bEHOER ChH-. Z0
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ha.
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BY DIFE A LITEDOTANIEE 5 E TITIXHRESHh,
BR, RONFKPOLASIHERE L 2oTWHLDL
Zxbohd. L, S0OAFKOLASRER, 20~40
A BO—EHROAIEITTHL, TORET LIFEAEIC
DWTHFARTHS.

TN, TPiE, ERYy—XIC Lo TEEOERIZ—ED
FERRRLNR2VEBS bH -7, HIRFEAFRDORUNI
BLURUN2E, BHERARORUNS & OMICHARE 2
ROERIIR 6N Rh-o7. ,

s, WHRFIAR EMRHARICIET HHMHL LT,
B L KOO0D, TN, TPOBELIX, 1R
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759X (m3m2day-1)

AYRFICE LS5 L, N, PRBRICHD L
EXRVRIBTHSD. F0i=d, BEHRIMZ DM
HICIIN, POREDEFEAN~DOIRYAZIZL ST, TN,

TPORRERMBLEBAOL 2B Z XM END. KE
BCRIEES| & 21Tbhbhofeied, 3IH>0OER/S
F— & bICMLSSIREEIXIIEREALARE (9gL) X 0 i4iim
L, #9308 &ICIIMLSSREEN 1SgLREEICR > TREL
. £oT, BAESGBRNHIMLSTRINMALEI30A B $
T, WEMBA~DR by 7 BORPNIHED, J0EK
DTN, TPREIES 220120 L, MLSSEBENRERE
{L3230806#i1, X by 7k {84EHDE IR
L BHHENRS D AV, B iXISEFARE < Hif
REELRARFERTRENS. LA LERMITIT, A
BRORUNI~3DVWF Y, EEROERSHARIZALND
RRizIIRbhole. BS~6ITRTEENERL D
LIRAD XA LS TRI ST2OMEDHWVTI, &
HEOPRKIZOWTH IV LBELWTF—FERD, E0
LRI AL ENSHS.
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(1) BIRFEAI=& SMBROF A L— 3 LERR
VAT ACIHROERIITT L— a3 OZTHEIE
LT3, &oT, D77 v ) v FOMITICHY, [
RENTTEA TETHAD HBITRHIZET B &L HiTie 0,
BROICII—RIRA LSk Z AR L &N T,
AN LR+ B L ks, 5 LsiRiBicis e,
R Uk U E /o i L2 Bep A B2 3.
UL, BTHOBATRLEL Sz, AERTIE, =7
V—¥ 3 VL X BOTHDOHT, #160 B OEHRAE]
BETHoT-Z EERLTVA.
FRROFECHRE SN AMRFEASRMITISWTHE, B
MIZEN 1 BOBTRE BT 5720, 4, —RKY
ICEREENEL RO 7 7 U ) /MR VRt
RBZEBMEENE. UL, BERELTATERTIE
EDX Y IRRIEED Ghiehodz. Thbb, RUNI
B L URUN2Z & p#1 ~4kPa & [\ I 2 E DEEI 3
WT, BEE L P, IEELRRIOBRER L.
T I, FRFAR LESHARICBIT3 770
7 DEITEZHET 572512, RUNLE L URUN3DEE
BELTT v ) AOT—F AT, BHEENEIAE
N0, 15, 20kPaD L X DT 5 v 7 AR WIERIIC L -
THEL, BARKCERLE. SREBSITRT.
RUNHZIWT, 779 ) 7 DOHEITIC L > TRI—B
HEETTOT7 7 v 7 ADETHRLNDH, (28
BETHET S &, BHHHAR THoLRUNBDRER S
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FIRBE 7213t LAMRBEARD S BEFHN T T v 7
ZERSTWHERNRRLNS.

U EORR D, MARFEAREICBNTH, 779
¥ I O TOBREIEREHAR L IZL A YEDL RN
Exbhd. ZOZLit, AREARMBROEIIHS
ORI, RERIOMBFEARIMBROBEHAR, B2L
BB CRET A CRAMRS Z L 2EKTS. =
hit, ARHEARMBROZRAIZAITTRERAY v
pEEXD.

(@ AR FE

IRECZER AR R FEARMBRASESH A — B A8 7
Ty ARMBREKE S BRBRELT, MIREAL
RO SERBIBT T 7 RITE D RUSHRO B
MEWR LT 7 0V /Y OETITHE S AR 7 5
v 7 AR L 5 RER ORI ERRET bh 3.
Thebb, BRFEACIHEHNMEEARBEAZN, K
L Lotk S BROBTLE 75 v 27 ABHLICH RS
MiREShD. i, PICRASh-MEbKEICEY
T RMERDBROBANRHRTE CICBEABEhD &,
HEROTEA, IKOFEHAIEE A YE CRVIRIBTO
T b—aViiREnG. ELT, BRo7oVr Y
OETIZEEIBABRT T v 2 ADETR, ZORMEHE
U IAY e Y -3 - Rl et T

SEOFBTCIY, TR T v 7 ZHF—
AT BNTRE KRBT Lhb, BAMEPKREE
ABT3OICHLERERNEY, Tbb, IR
RE RIBCEIR S h,  STERAERIC Ay RS
BELRBEATHD. Z0iz, FOMERKIZOWT
AELKCODIREE AR AR T BHAERLTWS
LEZ6h3), ORATITTORENERERORE
LHEL TR R DD LT > TV

¥7, RUNI~2IZHV THIDAEKOO0DAERH
B U OUVTHE, 220D ¢ BEL NS, 12
118 & HORERR OBV Ch D, BIIXILOMNKE
LSESRTCHRATADIH L, TIAFE C10L2 30
THRALTEY, AXHAILL>TRIZTT v I R
A3 B ROMERNIL, FoFAMEICEY Y,

b 512K, HATIHERBOBRNNCLIEETHS.
C LR CIEEREIDE A H Y, SEIOFRTCIICh
EERUFAETERA LR, LBKDOODIXHD A
ottt L, FEAKDCODIIEDOFTRENZ &
2o @), HOFAK (WMWW+KSWW) Dk,
BOBEAK KSWWDH) L0 boaEIhic WER
BEESATWRZ LR END. ThitwMWWICS
{AENBLASOEERELOND. RERRTIL,
LASORRESRE {K1387.1~99.7% (R IBOFIARBEICHL

THHE) &RoTVWEHR, HEEOMBKEWL~<S L,
HoHPHALHICEVEEZRLTWS (7). HloR
ARIEAEEIT, LASHERETI DT T v 7 ABRKEN
RN TE D, HEEL X Neh > T-LASHHIH L
TneBEIONS: 12771, BERMLRTLASEDD
DHOODER K LTWIRE L EXIZ< <, Huelgss"
BBBLTWA X S ICLASOSRREEY, 1=k XiTAN®
Zz=VANR A (SPC) &, NBRFLODEML L
THWBHHDEELXHNB.

L, WThoKEHRE S, #PKE @&1) o
THERERL LTIY, RUNIN3TRORBEL T2 5.
X oT, BHZEERBOKRE VERFEADOSREICHBNT
b, L LTI L ISITRIS OAEEIE %
TEHLOEBZILNS.

ZRFETIIMRIEAFR & MREAR T, XAHHEAD
BRI LB R & AR 2NV o & REh
HRLLEHIT, FEOERRONBHTOVTIZED
FRICOWTHERE{To. LHL, HERLED, £
HE A CHA LMBRAEEEROGTTC, YOk
HRAN=XARZESTCOD, TN, TP, LASOEAN
BIoTHINIZONTIE, ThEiaicilicEs
I RF— 2 REEDFRTITEEELATVEY, 0
ARSEDEETHS.

(3BT DB

AHFEDER CHRUNI~3DLTDI—RIZHNWT,
BIROB| &k E LFHEL TRV iz, TN, TPIZoW
THERERIMEL, HRDOEFEOR A CHRIATNA 10~
15mgL, TPA0S5~1ImgLRBE ThHole. Rtk ~0dE
HERRRE LISBAITH, BREILOFRA L 25TNE
SUTPOFHIBREL E25. KL, $komHA
EX DU, FRIAKIC L > TREDEANKE L
Ebs. kL, QEkeigRke LTENAYS
BATHIIE, A (00D) t+HkEshTwvwih
iE, RBERORFIIRERMEL 2OV B LHS.
ZOBAIRIE, LLALEEYICEREY S X 29H
OEEHH L 725,

LASIZDOUWTHY, BRESRISMLLL & i3V ks
I EFRIOMg LBREXFR I THA. WIE~D
Bt & B4R & L 72LAS O PNEC (Predicted No-effect
Concentration) %, 00037mgL®, 027~055mglL.™7% ¥,
AHFERT VEMARIL X o T4 DREMENH S5,
AR TN ORENR, fSICH0RERKIZD
Wi, WThoOPNECHE S EEIZHERICSH 5.

HAROFRAIEE L TRD bW BRI, FIABMIC
LoTKRELRRY, WLODDHA ¥4 LREN
TWARY, L, EAKSE LTRHIATSZL
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FHELLEAICE, TP COLASOED (HfFHL
UER) ETERLAEMIEV. ZhizoWTikS#,
AH e ERIASRE 2T LS OB 2 4 ERH 5.

5. &8

SEENTBRNRICET KDL LT, @
B I UR 7 2RAET, KAZE0L THHEEY
B4 X4 BMRFIEAROMBRIC & BHARBORRY
Tore. BONIEREUTIIRT.
® S6HIEBMATYL, HOMAI X > TER LKA

15~ 2B IR CRICR-> T, i b2y
AMBEOMXIHARET Cit, +5972 583N
RI-nd Z EARENIE.

o FUAXEN1 BOPTRELEHTHRHET (B&
Fl~dkPa) ITBWTH, BHZEEL 77 v 2 ADM
FRBF—ETHY, BREHEHEEC L HTIEER
—DRAREL 7T v 7 AOBREF-.

o 77U Y OETIRIIL, EEEHAR & RRED
1 LARKTIAR THATASE R Th o 7.

o MEAIX, TN, TP, HADCODELASIZEWT,
HBHEAR L IHEFIRE ChH -7z, PIDoODH LT
LASIE, AR L © bETEVVEMTH o722,
FEAABE R ENLFh6T5SmgL, 308mgLicxL T,
BT & OEIIFK T HOOD TCUmgLRE, LAS
TmgLBETHY, BREROEILHLNEED
FIYNEVEHWTE NS,

® HiDO0DE L ULASHHMEINCE - L FEE LT,
RO L5 & O H OB BB 2 B
his. 72720, 3580 A =X LAOBTHVTIX
SBEOWETHS

U EDEERND, MBRIZ—FE CHRESh I
KOBERETHOTCH, UHEHEA L IHZRSOLIERES
PRECEHLATHIhE. HRLENRPS
LASDAUEIZHWWTI, S#it, ¥bkoBRATED
BEE X TR 20BN H 5.

MR . ATERICHA LEE Ca—id, SR
Z LVREEZI. EABIRO— IR QSR
FOHEETNER (CREST)  (FF0EE4A : KBEMZERALE
SR OEAVKEE « b Ay — FRRRERY AT A
ORE ) , REFRRERHRE () (BFIRE4s
MRV, MRV a7 b e LABER
B AR BT OBAZE & FP(R) DOEBHYEZIT.
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Treatment Efficiency of Membrane Bioreactor under Intermittent Feeding
With Assuming Onsite Treatment of Graywater
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For the onsite graywater treatment in the concept of decentralized water treatment system, low-cost
easy maintenance unit is preferable. This study proposes a simple MBR system that can be driven by
gravitationl potential energy only. No equalization tank and pump are equipped in this system, therefore
MBR have to be operated at intermittent feeding depending on the life style in the practical operation.
This condition was tested experimentally with monitoring membrane flux and permeate quality in terms
of organic matter removal, characteristics of organic matter, nitrogen and phosphorus. As a result,
correlation between trans-membrane pressure and flux was almost stable under the intermittent feeding.
Two month continuous treatment was achieved without any maintenance such as membrane cleaning or
change. Membran permeate quality was almost same level as the continuous feeding case. More than 87%
of LAS has been removed but reaction time was not enough especially in just after feeding of LAS
containing wastewater.
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