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DHRBICLI VAT HZENTER, £, TOLIREMITHEBER IV EEEX TLIV RIS RS Z
EWRTREINT, BREBRXOBRICERT D &, HILLBEBEG L THEE T, 1BH E4BEERUSTIZY
DOBRENAGNT 5EH CTIHBEHENREEEZREL EESTEY V7 7 CIHADENREINTEY .,

U UBREMEDORFEIHEIRTEZE MNTIERL > TV SFEHICKEICKBITD U UBRENREE LT
WAHBDI, SFEHDIAIALCEBALLEDRTHY, ZOR/RICOVTITAAITBWTIER S,

AR THENRE LEZEUATRBBOREOEEIX, M-1IIFRTIICKEETRRLT-D, UV
BRECEDIEETOREEDEENHBIZEFEL CWERREERSH D, TITHKETOLY VRER
EEBEOBEBMTHRLUTCHEMEREOZY OREEZ RO, £ORFECEEIELX & MM X T L 725
RER-1UCFT, ERIZEEEOHZY OREERFHVRIII2EEETTHY, GELIZVOLY VR
EROWENIFEH LY Ao Tc, BDEDRERLE ALY, VI TAELR2WED, lREShY »
FEATEMPICERERSND, 20k, EHINLZ) URRBRFEICIVEHTREERSH S0, Eite
TROBHDO Y VREEOHWET . ZDO LS REBINTLY VOBHERBRL TS D EEZ LMD,
TFEHOEREFXKICBWTLIER L4BEBUATY VIREENRER LR TWVHDIE, Y VREELIENE
NBRAETHLTHDEEZOND, —FH., THRMEZRE L THHEEXKIZBWTZO L ) RBAEB AL
DI, HERETIE, BHLEZY Y Z2EDDNRIIL THEHELE L TRFET LD THL B2, £0O
L0 pFE O E A, REFRIX & B XICBT PR Y OB L MERED ER Z AL L T
LI ENREIND,

SEEM DALFE /K & ¢ 4927m®, SAEM D ALFE H 4K : 2893dayB L A Lig i A : 111m? & 8EEM D AR X
DML K OEHPREE X 0 | SR O BRI 72 L AEE 0 JFHEAL 2 B H U 72, Ffsk X o0 JFUK F & OMLE K
OFHIBODIREE X, TN 13538 L U022mg/1TH Y . BODD A LALER FHAL 1320, 4g/d/m* & g o7z, 2
AT U, R X O JF KIS X OVLEE K O SEHIBODIR FE 1L, £ 412663 X 042mg/1TH Y . BODD #
{LALER BN 1T 18. 8g/d/m* & 72 V) | FERDIFIEIC K W BODD B AL AL 238, 5% BN L7z Z L 3 5
MElpotz, BETIE, HHEROFAE X OMEKOELREE T, FRLEN8TE L O, 5mg-N/1TH Y |
EROEALATE R HEALILL. 20mg-N/d/m* & 72 o 7o, BEAEFRX D FKI L OB AKDELREIZ, ThEn
841 L WN13mg-N/1TH v . B LB EALIZ1. 09g-N/d/m> Lo 722 &b, WEROFEICLIVEZED
ALV BEAL 3 10% M L7 Z ERHL M E o T, Vo Tk, MK OFKE L O KD 118
EiX, Z2nZFn208 X 0V2.5mg-P/1TH Y, U > DL FEALIL0. 2Tmg-P/d/m? & 72 o7z, ZHITH
L., EHERXOFKE X OCLBEKOFEEREIL, 22188 L UM, 3mg-P/1ToH 0 | /L ILE 7 BEAL X
0.21g-P/d/m* & leofcZ &b, HEBROTFHEIZL Y U OFLAAERFEALIX28. 5% MM L 7= Z L 038 5
Mepole, TOXHITKEHBIZE > THEOHFEICLDIRITR L7213, EOXKEHBIZH LT
LR OFEENT T AB &, HLABFEMEZEMS T 2HONCTHIENTE L, D
FEIZEDTTAHRIZY VICBWTHICEEZETHY . PR Y U BREMEEO MR ITHB DO FIEN
E%ﬁ&%%%t#:&ﬁ?ént
4-3 AN TImHh O ESL - JERFE Fg 5 T )L X — BN O fiF B

AR CTHRHEMNRE LT yEXLLU\I{EﬂE 5 >DNTRMAKRTHEINLTEY, ZAEFNLOANLIE
HMARSNEKRTDEFHEOEH KR TOBEICE LB N, LHERICELZZRX L —THH | K
TuYxs MR OER (FERBNLSERET) OVFHHEEN TH 50.53kWh/dE FKEHEE ITx$
LEALAE A (EEROMEFEH) L0, ATBHOMBEERICES 2 =3V X —FHEMNZRD =
f& B BODTI0. 23Wh/g-BOD, 4% Tid4. 0Wh/g-N, &V > TIX18. TWh/g-PL 72 o7=, Zh b DIEDAE
ﬁ%ﬁuﬁof%%ﬁfétw\mﬁkﬁ@@Mﬁwlzw%~@%ﬁ$ﬂ(wuawwwmxé%
% :50. IWh/g-N, &V > :405Wh/g-P) L L#e4 5 &, BODTII~A FR97.5%, BRTIE~A T 292%,
YTIETA TR 5% DRRBIDBERTEDZ LT #F ?6AIE%&#W®Téi$W%—
R KABIETH D Z ENRENT,

— 7. AT LT L7z A LR OBODD L ALER R HAL (20, 4g/d/m?) 1THS3< &, 1HYHDY
DBODALHE A T 813 2264g-BODTH D . O &V W T 2 ATEHEAK DBODJR AL 2 40g/d & T 5 & . KIBTA
SyOETEREKICHE YT 5, &2 T, MEBIEAAFLZ OS50 A O @ E RE b oEEE S (10, 6kWh/d) &
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AW CHRENG E LIS BEA AN TR O EEE S (0.53kWh/d) Z HLEFEN 3 5 & LB A TR
HDOWEBEEINI~YA T A9B% L2V | EELBEB GRS & O EFHRE R & RIS, ek Th 5%
bl &b L C A LIBHER RO TEH = R VX =725 /KABETH D Z LB E T,

SEMDHEH KDL NT, NLIRMICEE T DG IRCHEY A1 4~ 2 DERELEINE DIEE
DARETHSTZ LR THIELM L L T~ A T R295% D HEE S TH%E D HL LS 7T HE
ThHhotzZ &b, AFFETRET D ATRIES, BREM/MIBREARICZBOCHLEANATEET,
KRF L SELEOWS ZHEET DEKLB S AT LA L TRERAREEZFE L TNWDE I EERT I E
BTET,

4-4 PRI N TR X 2 BAPKQABIZ W THIRF T & 208K

RELESHALIE, £k oo o B
HHEHORECHKE I TS, F80% 5 80 5%
- . . w20 E60EH 60
[ 72 AL AL BRI 35 U B AL BR K O ) e 12 50
KELANVELKEEHE ORE °"IARNRNIIRS888 0 5 10 15 20 25 30 35 40
- s o 2 SRS A AT KR EE (Mgl ARERIK R BE (mg-N/l)
&\_%’)%nq:ﬁﬁ L/fto 1‘@&@({3‘ 30 . BUY 0 . FEREER S
bIT-BER DEAIEAKIZ L D 80 50 n
. 20 40
WHEKE O & BREHER B i B -
. . 10 2 ;
1212, &F —F O RALH 525, 20 - 0
I Sl 0 0
50, 75% DIANLIC IS 1S 2 e & 0123456 78910111213 ° 024 6 81012141618202224 °
s5-9\2 753, BOD. é%?g‘ £ ALER K R FE (mg-P/1) AL EE K iR E (mg-N/l)

COBAREICZ T, AOWEE  E-12 ERERTHONSEROEIREKLEKEDSMERBEEY
DOREICEHT IRELEEONKE
HEOOE D THIHMBEBERDREIZONT LR =2 SEMDEIAKLEKEDLAIL

Ui, BODICHETS . KD R IES® 5o 20564l S0%(H 15% 1R
E120mg/1 &2 BA 1T — 2 P8EMTIEH 723, £ FYELEEZESE (me-N/) 04 13 32
NERITIE—EHKREEEZHETH2RENEONT 2ER (mg-N/D) 24 57 95
Wiz, TOUEDREEN22. 4mg/1 TH -T2 Eb, @ £ (me-P/D 1.1 20 33
EAG L CEEL LTWHERE L~V (20mg/1) LIZERZSOMEKENELND Z LR RENT,
RERICERT DL, —BHKEED AMTVFHREONg/1 282722 LiTIES 2 <, —BYKEEL R
WER-> TS THUHEKENELN TV EBNRENT, T5WEDREEMNI. 5mg-N/1THo7Z &»n
O, BELHEBE LR IZICET 5 L)L (20mg-N/1) OUMBEKERELNTVWEEE XD, 2V ViTk
WThH, —EPEKERED A EESng/1 2B 272 LidlEb <, —EkEEEZmRE T 2KEN
BoNTWEZENRINT, BYEOREN. 3ng-P/1 Tho7cZ &b mELEBSLE TV L
~)L (Img-P/1) OUEAKERH/ELN TV E52 5, MBEERICEE T L. AORBRBEOREICET
HEREEILYE (RHEE A A ORI H R RE00. 2259% F U7ofl) 2+ ICiRT2KETHY , T5%ED R
FETH2. 6mg-N/1EFEFITENL RV THoL I ENnD BEPKICHRKRT I T AKOMBEEZERED
HWINOMBERIICHLET DI LD LD, 4-3THRAE L HIC, ATIEHEIIREFEOIC/MERERIZEW
THLEHAPFARERTHY, ANLBHEOEAIZ LY | —FHIKEEZHE T 2EERGAKLER, ZhE
THESOBERANE 72> TV /BERERIZBEWTHABRIZR D Z L BHFTE 5,
4-5 ALCOBEBAIC L DU BREMEEDEMILE RO

AP THTHEM R E LSRR ATEBOIXKEO DT, REITHE) VU BREEEDKRTAEE TH
ST HREE X EZX R E LT EEKOE(LAEZ B4 L TH 584 H D20164F-9 H IZALCO & A % FE i
LU UBREMREDIE ML R & BRFT L 7o ALCBEA R DO VFEM 2 F Te8FM D U U BREMREOHER 2 [X-13
I ALCE &R ARTRVEROTRAK & LBAKDORY VIRE L REROFEHMEZ LI L 2R E2R-3ITRT,
K-13IZREND LI ALCRALIE L Y VBREROLEITHE TV, ALCERALIETNIZ R 57z A M
DY VBREENPO%BUTIETTA LI REIHNIAGNZL Y ALCOBFBEAIZL > TY VBREEEN
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35 Z &R EI N7, ALCE# A
AT LER O 2 Y VERERT 60%D g4

5T3%ICHBEEN TV ALCIE LD fu g
BRELTACKEEND ALY B E
ANEHT LT vBAILY Y %W

_A & L-’C U :/73)) Yj:ﬁ))xh—a‘é - & 75;% X"— 2009 2010 2011 2012 2013 2014 290;5 290%6 280A7
4 — 98 98 98 9A 98 98
HAILALCOTFEAIZ LD BT A
DEHMSEE L LT Rt
EPWE SN LBRRENT, A% b, T %3 ACOBRANEIEMOLYREMEED S

M-13 ALCERARIEDEUBREMEREDHER.

D& AN Y LOWHBMEET D & T, #=AK  WMEK BREER
ShERDNEFT A LR CTE 5, SEFHmEL (mg=P/l)  (mg—P/l) %)
TZALCOFB AL, TWAMAERY 3+ 2 e, BALEI 14.4 5.7 60.1
ARBBICHICALCEBA LT chy 4 AR 18.2 4.9 73.2

HECE AR THEARERIER MR TECH D, LR, AN 5B T oH 550 BT % 5
T EMTEARVIMNERERICS FOICEATRARTETHY . TOEMAMERT I LB TR,
4-6 A TARHIC & 3 B /KAERIC 351 2 TP 31 A 72 V5 VR A= B B i
ARG E LIS EMATBMOIER O AKX &

AKX Z BN S 2AZRR L a7 H T aicky  ERE
HIE L BHRRBICEHE LEBEROES 0N 2 K-14ic7 5§70
., BROESEH—CER< BAEE B MEOE R w100

E&(

S
X C105mm, MEAEE X CT9mmfE E L=, HEAKDOWWA O % Lk s 30 s
LT, BROBESOEYHEE EF. B, TR TlEd s # 00 e

T

&L K14zt L 9T, R TILBEIR O E & O SEEXE RN 2 3 4
ERAITCHLMMTIZEL, EfE THROZENKE VDT L,
B X CIXGIROE S OEHEITH—TH Y. Eiie Tl
DEPNSVWZ EPHALNTHoT, ZO/BENIDL L, FHHk
NIEEL R VST HHEROBEI R IR RN &N
RN,

GIRDJE & ONEHIME L, AEAR X K OERE L X T2 197
FKO8sm & 72 0 | FERE R N AR X A BB > Tz, AANL
W H IR O R D I X BEILETT- Tz, = B-14 BEREATEHOIBREOSRK
D3 RIT A TIRHICA R URETE U 7 R IR 28 A 70 1 L 7 & RROFERDAH
BZ O, X & B X OERE S OMIZHEHFN A B RZTRD LR o 7= (p>0.05),
a7H TV I L BEREOREIL., S EEKLBERRA ) 5 64E 23R L 7220154E10 A I2E M L Tk
D, ZHNEDEREIZCEMOEGEEIEKLBICL S TELTL LD TH D, SEFKOUEIZ LS IFIROA
R 1T R X R VR X TENTNI16. 2K 4. 2m/4E TH -2 2 L BRHEE S NT-, 2 b DfEI,
ATEYEKIFEAKRZ WFERMZ T ANTE 7 7 A0 N TR T 25RO LERKEE (15mm/year) & [F% Th
ST, FEFRXIZE T D EHHEREN, BREEX IV 12%KEN-Z2E0E, HBOFEEIC LV IHRAE
R 12%IEINT 5 2 & BR STz,

X CTH DT SEEIE IR A RGE 16, 2mm/F L 0 . VEMOGIRHEREE I 2en KRG IR D B2 6
N5, £7c, 2BEEUBOAREKEREIZIE, FROHEBOR ALY, TNUHD I &b, HRLEB D
SI04ER], BIRZEIN L2V L 2AE L T2 &, IBREOAEOMHEL LT, AK EEIC20cnD B &
ERTDHE, 20enDHEBYOEREEZB L -BELITIE IS THEEEZ LN,

FEF X e VBRI X TR OGN TGIROE S OFHEIZ 1B B O AKEME (12n) 2F L5 LT, 64
MOEBEYARDUIIZ L > THER LB REBEZHFE Lol 2A, MERRKEOMEMEX TELEINL 16
EOL 2 DERE LTz, 6FERICIERH O AR CTREINIZSSAREIL, ERKEOEMEZX TEN
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ZN790F L U866kg-SSTH ¥ | SSBRERED =V OARIBIRAMERF AL, MEXKEKOEEEX TENE
14733 X M 178em®/kg-SS & 72 o To o HEFL X OO A= gl iG VEHERR R AL 1%, MEAEIRIX L 0 $25% K& < | #f
HOFEIT L AT DIHIRHEFEN26%/INT 5 Z L iR S i,

FERIZ L CBODBREE D72 0 O ARG IRAEEIFEN 2 RD 7z, K-4rT L 512, 1BBOAKROME
R OMEAE X COEMICERE SN 7ZBODIXZE N E 110363 L 1UN930kg-BODTH - 7= Z L 26 ARG IRA
FEFEHEAMIT, 211248 L U1097cm®/kg-BOD & 72 5 7=, #ﬁﬂzﬁwﬁzﬁi‘iﬁﬁiﬁ%ﬁﬁﬁ T, MR X
LV BHEP2LEBREVWEITTHY, BREAMEOR—ZAZBODE LIZBAICIT., WROEEIC X D4R
BREEOMINIE N THDLZ ERALNE fgo e
4-7 ANTHIZB T 2R EMMO LGy - EF -V OWEINK

GEERM D B EPEKME T T 2 B BEEX AR X
¥ (BOD) D AB L O RHAME., AL
. X (100) (100)
I I DM E L L COIER, EmHE 18.02kg-VSS Okg-VSS
PREROWGIL LTOFER, DK HEBHRERE  11.30ke-VSS 10.53kg-VSS
W SR BAFELR &Y HEE LI h X BHENER/E  72.00kg-VSS 53.50kg-VSS

BT 5580 N TR =B HEY RHERE 40.4kg-BOD ‘ 58.7kg-BOD

L&ﬁﬁé%gﬁi%-% TTE s eam zﬂ:im& 512 (338) RABEU

~ _ S X-15 6B DBEHE bt | BOD)DRAR KLY
PHEITLL Sk BODPRRA L - FHEMNE. A TRIB-HIHEMELLTORER. 5
40. 4kg-BODAS R L7 Z L, A REBOFRELTOFHEE. DRRICKTAFEELY
AT EDIT. 6% N T L v rE HELISED AL RS AOBEEYICET 5MEINE
SNz Eizes, ZHEHL, AL
BHDOAREKBOHER L LTHEEL TCW AR E, ARNIZHEEL TWeA#EY &L LOALRMO

W & L CHAEL TV A & %2 R IEREYE (VSS) & szﬁlﬁ‘ébtn‘*% FNEN11.3, 72. 08B &
TN18. 02kg-VSSEHEE S, ZOAREEZRGIRAKEL T5 L, BREBD® =V D45 ek & O HAL
1%0. 061kg-VSS/kg—BOD & 72 o 7z, IEMETFEMIBIRIEICK T HHRAKEREAMIT, BLE

0. 25kg-VSS/kg-BODTH B Z &M b, AN TLIBHIZ I T B 5 IRARRIFEEALILZE DR24%IZF Y L, REI5IE
DA E D ERETE I IRIED A O LR CTHIr Z E BRIz,

—JF, AR T, 6411543, 3kg-BODSHiEA L. 58. Tkg-BODIH L= Z L b, AR &
D96. 29N A TIBHIC L VBREINTZZ LITRD, 2SR L, ATEMOAKREREDERE L THEEL
TW= AR, ARNICHFEL TV ABYEB LI OCATBMOMED E L CHEEL W =AY ES
ERMEBREBEYE (VSS) & L THIE LZfER., £ 2110.53, 53.508 K Nokg-VSSE#E S, TDAE

EERRAEREL T 5L, BREBDSH - Y OB IEAEMEOFREALX0. 043kg-VSS/kg-BOD & 72 - 7=, fHAk
XiIZE T 2 2FEIRAKEOFRBEAIL, 2O/ METH Y SR OIFETEIC XY 2154 K E O FUHEALA40%
W+ asZ RN ERSTZ,

ZFROYENZIZEBTH L, H-16IZREND L 5 ITHHRKRKICE T 56FEM OMAE R AW &I
97.8kg-NTH Y | 12. 3kg-NAFH L7c Z &2 6| AR B D8T. 4%ITFH 27 % 85. bkg-N2S A Lig T K&
DEEFEEINEZZ LTRSS, ZHITH L,

N THH D SR EEDVIE & LT i J e
LTWEEHRE, AKRMNIZIFEEL T (100) (100)

EnEE 0.5kg-N 0kg-N
EEFEBIOCALRMOMEY & LT ERRAERE oSN -
BELTWEBHEIT, Th2h9.0, 6&5N§ﬂii lztgi:zg)'N 9‘(235'N
12. TR N0, 5kg-NE HEE S, ZDAE - (13.0) o)
1£22. 2kg-NTH o7, LER>T. A TR s ey
T CRRESNIZEROTIND, HE  R-16 6FERNDBERKLECETEI2EROTRABLUTH
Ik B AR OB ENC X 5 R ﬁﬁét ALEB#ICHE T HEMARELTOEFEEE. PRE
‘E‘Fllfl&: AR LS L. )\I{Eﬂﬂlﬂf@% E@/ﬁi@&bf@ﬁ&ﬁs 5EEWI~3:JH'6?$EE;U*EIE

] i LI-5ERD AL B EARDERICEHTH2WEINE
FEORGFRIT2N TH D Z ENHS
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Lleole, HMEE LTHFEETLIEREIL. 2EFREEON0. 6%, AN TRBHITEF T HEHRED3%AR
IS TARICBE VW ERHALNE o Tz,

AR XICBIT2EROWEINIZERT 5 &, 6FER O AZERAR REIL96. 8kg-NTH Y | 15. Tkg-N
DMH LI et MABRWEDSS. 8K YL T 581, ke NN A TIBHIC LV BRESRTEZ EICRD,
KL, ATBHOAREBOBRE LTHELTWEERE, AKRNICHFEL TWEEEREB X
OCANLEHOHEY) E L THFELTWEEREIL, TNEN3 T, 9.2 N0kg-NEHE S, ZDOEFHT
12.9kg-NToh o7, LR ->T, ATIBH THRESNTEZERZDO4ND, EIZK DT ALY OB ENIC
EHRAPEHICEIVHEELRL, ALIBHAN TOERDOEFERIIIHN THDL Z LEBH LN E Lol FEFEXIT
BI2EROERFERIZ.ZONL6FTH VD FERKOFIEIC LY EBHRK 70 N LIRHITIRF T 2 EI5 2360%
W22 EBHALMNE RS T,

U OWENZICERT 5 &, K-17

- HERE MIEHE
CREND & 5 ICHRE BT 564 ¥
FOWA Y ARG 1322, 65kg-PTH — U
D « D 61kg_P7j§?ljltlle‘H LTC - & 7 % N {ljltlj jﬁﬁgwgﬁi 1.46kg-P
AT R D88 5% A2 3 % 20. 04kg—P P ra— L
. 1 .. $ = (30.5)
AATIBHUC X W BREESIEZ &2RFR T P
Ehic, NTIBHOBKREREOFHTR & @L3)

LCHEELTWEY v &, AENICE B-17 6FROFEHKLEBIZETEE)VDRASLVRE

IR iy g E7 8. ATEHIHTHENEELTOBER. DEE
(ELTCTY R S OA TR BOBELLCORER, HRAI AT 2R HE
e LTHEL T ) v Rz, Th LI-5EE D A TR DB T 2 MEINX

ZH1.33, 8.04% 0N0. 11kg-P & H#EF &

n, ZOEF139.48kg-PTH o7, LR -> T, ALBHTREINZY OL3%0., EMOBENIZ LD
RAVEHFEICLDVHEEL, ATBHANTOY VOERGERIFTANTHDLIZ EBHALNE R, HEMEE L
THETDY VBT, 2V VBREEOR. 6% ATEBMICEET IV CEORNINCHEYTIBICGEE A
WZ EBNPHENE RS T,

MREARICBITD) COMERKICERET S L, 6FEMOBEAY VAREIT22. 52kgPTH Y |
4. 80kg-PRFH LIz Z &b, MAAMEDTS. T YT 517. T2kg-PA AN TBMIC L WV RESNTZ
EMTRENTE, ALBHOARKRBOHEREE LTHELTWEY V&, ARHPIEFEELTWEY V&R
FOANTRHOEY E L THFEEL TV U V&I, ZHF 11,46, 6. 87Kk N0kg-PLHEE I, £TDEET
138.33kgPTH o7z, ZOHRIZHKES &, NLBHTRESINTZY VOB HEIEL TWDHZ LTk,
ANLBHANTO U OERFRITUE oTe, BRERRY, VYV EI TR LW, REShTLY &
DORELIFIATRBHAICEET2EE26ND, AFETHRELEY VOBERGFERIZ. 20 L5 REANDL
HETDHEEWMETHY, BLFMEL> TWHREERH D, BRFRICBWTHRIIAATH S,
R & EAERRIC R T2 ) VOBRERPESFACETH I LD, HHOFEITY Y lm B A LR
HIZEGFETHEEICREBEEXA W ERRALNE RS T,
4-8 RBREEHZAETL T ) I AN—%2HESEZAMOZE D EOMREE

F I IUNN—IC LD EEELE LT, BENT ) AN LT A L TEUDIENERENZREE
RAERETH LD, AMREDPLE LG VI BPEEBREOLERICEFTHY ., BVEERNE LN
LI ENEBEZLNTE, EDIT, BAERDLRWAMTHIIE, AMOEBRICHLERFEMMAERHTE, 2
BRICRELBRZITZADIEBEZAbNT, TOLHIRBAIZLY, T/ A AN—OHEFFIC LY BEAME
DAEUTHRAMERD L R2BAICEH L, ZTOWKENE L &t 2 HIRO6FIED A4 (EHR, ¥
FTA b, VAT NTTAERN ., ~A FaR— {bhia, ZHREH]) gLz, F/ 3 —
EHFIH T EZNENDOAMEKITETIAZ, KPDLERYHLIEBZEORKEOE(LZ K LR %K
-18IZR T, ARMDHY H LIcEZORKE (ORFM%ZOME) 1. FALNTBEADBD RN oT, HlRoitE
T 2T 120FRI 4 B L 024 % ORKETYH, TROAMOFH TRV ERoTEORBATH-TZ, L
TeRo T, AHM O EBRELBEEZ 1Y A 7V LT 5EERELBELIEET 2 & BROETHRNEA
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[Abstract]

Key Words: Small scale livestock farming, Liquid waste, Constructed wetland, Specific water
purification rate, Specific energy consumption rate

This study aimed to develop a low cost and energy efficient green advanced
wastewater treatment system which could be introduced into a small scale stockbreeding so that
adequate treatment of stockbreeding wastewater would be realized thoroughly. The constructed
wetland (CW) technology for wastewater purification was proposed in this study. To promote
introduction of a CW into a small scale stockbreeding not covered by effluent standard, a
manual for stockbreeding farmer to understand about the CW was necessary. Therefore, a long
term monitoring of treatment performance of the CW treatings stockbreeding wastewater had
been conducted for 8 years and necessary basic data for a manual of the CW had been collected.
Main accomplishments were as follows. The medium- and long-term water purification
efficiency and its stability were elucidated based on the water purification performance for 8
years. An attainable water quality during medium- and long-term period was investigated based
on the treated water quality obtained during 8 years of treatment. A medium- and long-term
specific water purification rate for BOD, total nitrogen (TN) and total phosphorus (TP) were
elucidated based on the water purification performance for 8 years. A medium- and long-term
specific energy consumption rate for removing BOD, TN and TP were elucidated based on the
consumed electrical power during 8 years of treatment. A medium- and long-term specific
sludge formation rate was investigated based on the sludge formation during 6 years of
treatment. The medium- and long-term mass balances concerning organic compounds, nitrogen
and phosphorus in the constructed wetland were investigated based on the core sampling
research of filtration bed of the CW and the treatment performance for 6 years. The
mechanisms of the medium- and long-term stability of the treatment performance of BOD, TN
and TP were investigated based on the results of mass balance investigation and the treatment
performance for 8 years. An easy and cost effective method to recover phosphorus removal
performance in the CW was successfully developed. A filtration media enabling aqueaous
sterilization was developed by introducing silver nanoparticle. A tidal flow system enabling a
continuous sterilization treatment in the CW with a filtration media introducing silver
nanoparticle was developed.
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