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RIEEYMELESSHEAELTEA
TAI 2R B LTS, 20
HAMGRE, EFEEREOHRH
SNEbDOTHD, Weddle & % .,
Jenkins'® OHWEL b—HKLT MLss@ﬂ)
W5,

Nelson & L awrence'® (%,

EWEROVS SEA%E, Qi

T

ATP (mg/2)
=t

— N W s~
I
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BER (Sa), OQREBRLBER (S,

@REH: R EM A RARRER (S o) g-?@iﬁﬁ“
AT, BEERV S SRADHRE ol LT e
EATPRENSHARNL, kOB 2%

2/BT03, TRbb, tsl T B EK > 6r
AOBIU, B1.2 4ELEES e, B

VS SHADHRIEAsIcE D EBL, 710
tsHRZHBIZORT, VS SR 2 -~
DREUBANER SN B, F/2, Sa ; _________
HBEMEENEESRT 5 BERED it

BERTHSEMBEIYTVE, TALO (8
BRMHS, Nelson & L awreaceld, &K
KTCRINZLERELMAEYBEDF

HEELELTRELTVL S,

B 1.2.4 MLVSSHOOREWEE
B L t sOBEHID
pg—ATP

SiE R T - VSS(HBikng—SS) (r.2.9

COEER, VSS(BAVLRSS)EATOFRUYERSEHRELTCELLLD T, Roe
& Bhagat'¥? L E20HFHEELE

H#BLTWw5b,Nelson & L awrence 100 g::o:::yd::a {::f:t 12.9 5
. 1.2 .5 IR sl . 90r A Data of Postgate and Hunter '2-25$
ELOMREBTED, vashour S O ® This sy 0.2
BAO ts=0.25~0.5 (H) %5@ -ﬁm%
T, BRHEUEIR2 . 5ug-A gig ?fi
TP/mg—VSSAEpEL, tsh¥4 %3& dﬁg
BUMTE, 2045%T—EE " ot ﬁm§
BAEIENRDNE, DED. teh 10} ° 0255
K& BB 1o RREEOENE N R A e b R

BMahaa, RiSHER—E. t:(8)

RbHLFEHEHRSNV S SEKAtI
—EDOHETHEEST S &ETL
Tuw%, ZHhid, Roe & Bhagat, Upadhyaya & Eckenfelder' 0% & —KL T
VWb, LT, BILcEHBRS T 2REDREUNETZA2ENDTHL, £YSET
HEHARRTLIOATHLATPREZELFMEETHE LV 5,

L/nL, Roe & Bhagat?igfilL k5, ATPBEOCAMER. M T2 REXDE
BXOMA - B SOREFHEOBOICLOEESNG, i, —H0c, LEREDEA
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EPHOERLRRE, K1.2.
6IcFELEEdIC. RIEEARELE

BLEEA (1) »SEEOEBIC P
v, FEEE (eps : count, sec) B
REKICEKRL., BKME (cps)max :;'
CEL, TOBRRBREICEDT BN §

—VkhkRT, LHL, ATPEHE®
O BEYFEFEHER T, (cps)nax
EAMMNEL CEV D, BREE l = ()
BOVIBIEABEEEL{HEST S
CENRETHB, -FD, A
TPA2iEEL L TCHEDBELFE
TEEE, ZORMEFROE—LHERHTIHAXREHORFE., BEHEHEEAFLEIEL N
KRBERARILIETH B,
(2) MEREHATECEABEDORERM

k&, P I3EED, BAZS20VEBELSBT, (EFREFEE#HLES
CEREIDATPRERINIBETHS ] LEHTEE, 20, BFEEBILLXD
ATPERKINB I EAXFROBETHY, FIBRLIATPRIE L EHRIC, BEDOIFER
BEAMET ST LIk, BRELE LTREYBELFBTEXEETTE5, SOk
SWIABM S, Young?™, Benefield5?®?, Weddle & Jenkins!?, 4529030
FRFREHECLIZELFEREYDOBEFMGEZITHL->TW S,

FRAEAES SH530VR VS SKATOEBBOBEICLIVFRHOALEOT,
Benefield52ix, KX (1.2.9) OFUELABROBATHERE®EN»S VS SKS
BOFEUERREEETCEZEZILEL, RKXEREL 12

Rrs
f = 1.2.10
Rrs ( )

JIZT 0 VSSEAHOFERBROEE. Rre + HFREEOEEME((ng— 0./hr)
/ng—VSS) Rrs: HEREKDLPEREE ((ng— 0./hr)/ng—VSS)

Benefieldb @, BENGFESTLIBREECEERENB IS EREL T, BRFERHO
BELEHLVERA2FFRBAECIOFAML, ChEVSSERATOFEEBANRRELEHA
HEEZEAZ, CORMBREEAReE L, ALFREITAVI—R2EUEBPH O THEER
BOFEWEERICODVWTHEARIILTUVS, Benefield SOBLIEERFRHFBERtD
BHRAERL. 2. TR L, TORMDtsMKEILLBBIC>NTHE Liif&}f@“é &b
B, iz, ATPRIEOHE®HE LERIC, MREHICXZBENETOLV S SKAH
OEWRILEETIAEETHRLTVES, £/, RdBEBEICLIVRLEZIENTH

B 1.2.6 {LEEXBRICBIAIERNY -V
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xn3s, FHE1.2.7T0MEE 1.0
RBHTHEFE, [ CHELAEMLYV

SSEHVLT, AficEEMES T 3 08

BB REANO BRI S A — 06 °

Y- DWENTETHS - EARL - o~
w5, Benefieldb W R, & 04

PIEREEE I O A B A B L

ENEFNERNT A —DETE 0.2

CEA LB ENS S, UL, 0

RFEO KBTS S Ra MEDH 024 s furemn
MERANLETS 3,

—#. Young®™ &, iEhskay B L2.7  EEREMNEILZVSSHoHO
RO L CRBHED RO HA S EERAORE L & stk
&5 Upadhyaya & Eckenfelder'®oR&E4EiIc, £#1.2.20x% (1.2.11) ~
K (1.2.15) TRLEEEREEFALR)N OELBUEYBOFHEERA TV S, TH

# 1.2.2 FEHEPWBESAFEET AR

BREEEYROLMHMEE |Re =Y Rs—b-Ma Q.2.11)
REEEVBOLEREE |Rei=(1 —fa)+b+Ms (1.2.12)| fa=0.8~0.9

(Upadhyaya & Eckenfelder!®?)
iE SRR Y RO REE | Rea=Rs— Rei
=Y Rs—(2—1{a)b-Ma (1.2.13)
ts Mas =Rga-ts (1.2.14) EHRIRAE

_ Y Rs-ts
1+(2—-fa)+b-ts

OB £ & B (M (1.2.159) R(1.2.19), RA.2.1D&D

GE %) Re:FWROWHGEE (ng/0/hr), Rei : RNEEYBOERERE (ng/¢/hr), Rea:iGHAEHOD
WRUEE (ng/0/hr), Y NREK, Re:BHAMEKEE (ng/0/hr), b:HEOREK (1/h0),
Wa:iEVREDR (ne/Q), [o:HUAPIEEOEIS (%), ts GG s )

REICBI 3ERFRMEDOFREE ROIXRATRENS,

Ro = Rs — Br+ Ryw (1.2.16
IIT, Brid B MAEYBYD OBKERE (ng-0./mE-VSS), Rwidsl Kz
EE (ng/hr) TR (1.2.11) ORgELL, 22T, RN (1.2.11) &KX
(1.2.16) icfRALBEIZERANELS,



Ro Rs
| ‘M'a'=m(l—/9r-Y)+/3r-b (1.2.11D
X (1.2.17) ORLEERMENBY D OFFREE (SODa). HAE2HEDAr- b
REEREYBYOONERRERE (SODe) 2EREARLTVS, & (1.2.15)
ER(1.2.17) o, BERRFEELtsOBFRE2HEL LAXRXDXSiIcH 5,
1 +(2 —:fa)- bets
Y - ts
SODe = Br+b (1.2.19
BRICRENKEIING A -y —lTH5Y=0.40, b=0.20, f4=0.80, Br=
1.422RALT.SO0Da,

SODekts OEBREFRT &

i

SODa (1 -B8r-Y)+SO0ODe (1.2.18)

50
R1.2.80&B0TH5, Y=0.40 b=0.20
CORMD, tsh2~100 g 4oF f=0.80  B=1.42
TS ODad BB HD L. o
. . . #H X 30F S0Da
EFNUBREF—ETH D O N
EitbinG, £1:.S ODefl é’ﬁ § 20+ =
H11.83(mg—0./hr)/ - S ~SO0De(=1183) ____ _
8 ]0_ 1+
E-VSSEHHEINBEMN.Z ~
. oo: =3 0 1 t i ] l”___J
DOk, 100%EHEYSR 0 c 1015 20 50
o3 5 NAEFEREE 4 B t.(8)
TEDTSODe 2EMT 3
Tricky, RRTERBEE B 1.2.8 SODa, SODer t sOME2D
VBEOHEEZHIBT LI EMN
T %,
SODe
Mad#& (%) = ————— x 100 1.2.20
aDHE (%) 1 83 ( )

COXHI, HAFREENSFEREDROFNALEHEL XS ET2RSBEHICHET
BN, BAT - BALERBEROERICAG - LEHE 5 A -y -LS0De DRMEHE
CLBORFNBENRSBEVZE, T, IITREFRELEELTHRNLERLTL
M, FEREREIEERIRE (RAT - BAOZEH., vav 70— F%) KU 3HEY
OREENNBOTCRETHEIEND, TNETR 74— F « 717 — FHLFMHEE
LEAONTELOT, COFEFRELMKL BEFHLZHFL 2L,

—F. CHOOREZFIEASENRBOWRKRTH Y, FRIEHISHEEMEDE
PRETEZLERONENBONLBEETHL, COHMNRA2EMBBIERTAEA. TR
EELBENOHMBEICAETELRENNSKETSHE, CHETRESHZIVRERINTE



TP REE R EREOBAE S | smzemzzm

EHBHERXL1.2.90EBDT ]
5B, LinL, RIERICHD S MEHR B o H & 547
Ty —-H50VE 7o AHA ala o, | o, | DOF 2 Z«
HicRHMERTE8HHE g ?; sl 2| '} 3'9
BEOERILIZE, REITLDLA | =x W w| x| =& %3 ;;
TOLBLOPRERTH S, 58 ' T :
DREEELT, ENBEHETHS S S

D TRHBEE |

NP REEOHMEL ERERIC
KHT 57 7Ta—~F 0K W
DTEETH B, Bl 1.2.9 WREENEREORKID

(3) BAZEZRSFHRNEICXZ2MEDDOBENE

BAEYIE, BEEREHBEOLDIC, BELOBAICIZEMEREATE>TWV3,
Liz-T, BEORE, SREHOBSVHEY T ROLLEYEROHVBEY R, Th
PORBICME S 3BREENABLEEALNE, 22T, COMEBRLAEST AL
RO BEYBELZFET LI LNTE S,

BAZEREE, MAIBEZELA VBRI ENE N, EUBFREEDERNRELEZBA.
BRAZBRELBOEHENRKSE(REIN TR 2D 2738 c ik, mESHEBRAT
OBEELRIGN., BEXTFREBRELELE T, BEFOREZVDIBI[RARLLTITHDR
TR IEILAHBLKELDTH %, ,

Bk EREEERE, AESAEKELTT P35V Y I4E (Triphenyl Tetrazolium-
chloride : TTC) AHVSH, COTTCMTF (Triphenyl Formazone) (CBLE
NARIE (M1.2.10) ckvlEIHh B,

RH, — MBUKEEXEX —> R+ 2H
(£H) (BALEH)
N—N—'CsHs /N'—NH—CSHS
—— HCI+CHsC

2H+CeHsC N
N=N—C5Hs N=N'—C6H5
|

7N\

Cl
Triphenyl Tetrazoliumchloride Triphenyl Formazone

() (F®)

M 1.2.10 TTCOBKRRIG
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RS B, BUHARBAKOR KEMAREHN, BERKFIC X 3Gk L BRAAFEER
DEREAMA DT, KRTHRINE I LERELTL S,
Dt = Ds + De (1.2.20

IZC, Dt : 2RAEREEEE (ug-TF./10n), Ds : BEKEOHRKERESE
# (ug-TF/10n0), De : NERRICXZPARMEEE (Lg—-TF /1000
De RHAEYREHABHEREVERECKFET IR T THE1 5. BODHRKTERE
BREZ2EKEALLBOFEUREL LTCAETES, FESOERTF~¥H 5, De EML
SSEECHGZETRTENIL.
2.110LB0TH%, %
FEBEER T, MLSS# . i e
MMM 5 EDe bMMT 1oor /
ZlEDhB, LhL, E
BRicB i 2R ENHE
REABETHENBOATL
B, Thid, EEET, &K e OEARE
ARt REHR, EERHE I Eg R OAER AoDBEH
ERERLZZEICERLTL ’ . | ‘ .AC@l?ﬁ DD [@isy
5, 22T, X(1.2.9)0 0 5000
HEBELEEOEANG,
MEAMERIc L BHUS S&

S0 OBKRMREE (LR 1.2.11 DelMLSSEEOME (ABLH
REBEFEHE.De/ML S S OF —% & ER)

: ug8—TF /mg— S SHkck
HDBOD-S SARRZ% M
TEHEERL.2.120&5
5, AR &0, ARENE
3 3%& De/MLSS LI
L. ZRHAE, ERRL b
BUOL/ERERLTOSE S
ENbinE, DeMLS S,
De /MLSSEBOD-S —

2

(ug-TF/10 ng2)

50

De

HLSS (mg/ 2)

5.0

O EnMR
EHER @AER ABER
ACEz ODMEHN

De/MLSS ( ug-TF/mg-SS)

1

SARRE., MEL AN  BOD-SSE#E ((mg-BOD/H), mg-SS)
HMERETRESYT, MLSS 5

ALEAMERN, 0~5100 17517 De /MLSS¥BOD-SSHaHEOME
(ng/0) % 0~0.65 ~ A3V OF - ¥ XD ERR)

716,_



((kge—BOD/RB)/kg—SS)DHETHL KR LBIRF—EHLBI2EMICHE., Zhid,
MLSSHOFEHEYBO EHAHENENRE L 2R L. MLSSO¥MMmc&w, RiE
HEOENRERL., BUEREYENR DT ELVIRE VIV DL E_H LT3,

SOk, HENERICXARAKEBERERE (De) 2RAETEIEICLD, EYiE
BELLTOBREDRE., LODLIERLNBREYOBNBEFHET ZILNTES, i,
De 7204, De/MLSSE5itDe/MLVSSELTHEMTNIE, FELHE
YIOF /MibetiiETcE&BL L bic, BXxDEH - ERFHICEEINIC{VEEELT
BNTHB, LHL, IHLEANREZREBEEELTT oA T4~ F 3w 7383
Bk, AEOEHFIELNRGIRTH S, RAFRMEE,ELZF V74 VAIETX28HEE
RELERAINTES T, ZOXBEOHMRLERROERCHETIERILHEENSHE
FHLDABZEIHELL,

3.2 WREBKVESEOMUE

mAeEDMIEE., KESPERLBAYF. EEEXFELRENIYPRICI BRI, Th
Sty UV HE, K, SEEBIUTEHABEMNETA TV S, BEKES TR,
EHOMENICRE - HEEIK, $tL8bLbLT7I /B, XJLVAFF1Y VB, BREck
DRI, FTOMAENCERLLLBBEIESLTEARINS, LEN-T, Zh
SOMEBRKYESRE2AET S LICED, BEDBELFHMmT I ENTE S,

(1) ZU7BRABCEIREYOREFMH

BEVHROEBBEMEATHEY YV BER, ZOSENBEYERICL-TERLERL—
ELTHY, BEOEH., BEYOHMMEEOK/NMIROEEILIZ LY, Litd-
T BEYO Y V7 BEEREAE TR, HELSHEDOBREFMEZITLS JLNTE
539 TH5,

§UNRVBEOERRE, TAETrAY - VB L IRERBISHEHINLT LY,
hid, Uy VBEOBRSEBPER 1 6%MWA (12~19%) THRRICEBLRE
HEAOTHEN, FURSRESRTORY v/ HEZRAYLEAKCAEShE I L
5, ¥/-. BODAWR, RAT - BAOHRKICI-THRDORLZLOIERH VL
55,

FIT, BHCPR, Yo HEICERENT, LHBBERRIEARFRT Lowry — Folin
B (72 /) - VREER) CEBLOMULELZIEIL, BMEYOBREF®ERTL 2,
FOBEFEATTERL.2.130LB0THE, EBHEIRZF A, X7 EEKOE
RFACHRL CEEERL2BOTHELLEIA, MLSS 1ng %00.6 Tng, ML
VSSimg B0.74ng0 % X7 BAERBTELEHREFL TS, $7. Lowry—
Folindkid, ¥ v\ 7 HERLLEAPEERE T, 7/ - VEOHEYHOREL I L
AL>0¢, BREOHVRESFETHAL I LLZERALTVS,

ek, EHRBERKEDOS VAV EERZEZELLVELVDRTE N, AREEREZEH



oG iEThrdEVnis, LML, &

BTERLEY VNI B EBOFEEEL S o,
ORBREI, BLURERBRE, B | L | T *
FBERFEENOBREFEH{L LV, [%mmﬁimﬂ
(2) HREEZMTICEI3REDOD INONaOHT
EEW{&E | = TECTFAX
EREZRQS VVE, T BED (95¢ 55) ——
FREZRILAVORET T, COBBEA A
ETA LI IO BENBELFEST 5 l Lgéﬁg ,
LT3, K THR
Tench**> &, ML S SEAZEHTS - -
EREUERSBLCBERRERIHED 3 v
SKEAEL, MLSSKkkathiaRlE 7z /—MERE
RRIOBEYREOREERS TV 5, v
FUBR, BROOEEES b & CRE Ly
WS, RERCHEOBRELZALENS,
Ma, Mi, La.¥/, ShoiBENEE B 1.2.13 ¥YN/EOEBANEE
BUHEZEZEL ZN Zhon, an+ by, an, dn
LB EREANKD LD,
S = Ma + Mi + La (1.2.22)
eNS = (an+by) Ma + axMi + dvLa (1.2.23)
R (1.2.23) HKROXSKEZRLBNB,
.y, dn
o = an [(Ma+l\s/11)+5§La] . le\;Ia (2

X (1.2.22) »oMa+Mi=S~Lar#ids0c, haek (1.2.24) KA
THERRENS,

an—dnv La 1
«—)+bne Ma:—
an S S

A (1.2.25) T, LalS, av = dvCTHNIEHELE 1 HHIZ, —EHaNnTEUTX 5,
Lzt T, BROPOFBUEEREnG, EHFRBESOBHICHAIL, ZoEHE»S
FRUEZRBTHGHLBROGHERILEETE S I LD NMAE,

Tenchid, = v F xR -0 3 HMRBEHEROBFRERT, X (1.2.25) oFHH
EEBROCKRFL. M. 2 1 40BBRERELTVE, ARE, BR»rS FHINS X
1 /MLSSOMEDLTRHOEML S SOz, FRMOFBRESRIENRD

ex = av (1 — (1.2.2%

S,



THIEERLTVE, Lk

L. MLSSOBELRLE :\;

FOMBERRICEY, BRARK @

DEBRBEHENEL > TV 5, @ﬁ

Ihik, BREBOBRKERC E;% o Lo
FRLERTHE-TH, MLS 0 L 2 -~ O—OSinplex Unit No.1
SBELRXNVICLYEESRS § 54@’ &ﬂ§mmgmm2
ORENELST B LEFE 3 o OrOBesssionPan
LTwg, =7, OFTRS oz Missf;lﬁ(%)miﬁﬁ-l 89

nER (1.2.25) OHD
BIAER, SREEOELE 51714 MLSShicathTwIHELEREL

BRL, REERSOEBY ML S SBEDUKOMIE
EBXEENFRIREBICEEIL (Tench4 D5 — ¥ K D {ERR)

Bl ERbMrsE, LML,

COBIEIMLS SBELARLVICEDERL, BULRLTERHPE.4%. BOLRLTR
¥d . 9% &5l $0bH, MLSSEBELVRUINEREEELRERTY ERERE
YD EZSBIWNILBEIEEFLTVE, ATPRRREROHEIL L ZRIEHY
BOMREZEZL L, REBRIYICHR T I EREGEMNMLSSOERELARLVTKREL
BOUEZ kB EHEISNSE, LENR->T, REVEOKELRNOIBRVILBEOER
HmAEERNTELRENS B,

(3) ZHEEANTICLIBEYEAEOFNE

EHEE, YV a-ABEOBEREBREMNE LicEaTHhT, mEY oML
RU, 2R AVF-FFEOE L L TBEDORIREKICEI > YIETHE, COSRELE
BERLOBEZT, ChETEXORNEE ' DL I0REINTE LN, $HES 1
TEEROYBEERLBLTVELONELAETSHS, LML, Bradleyd*® &, &k
BERICLIZBHEAEH OELEFREEDOBENELRAS, MLSSEXUMLVS
SOBEBMEXZRLAIBEREE L THATEZAILARELL, TOREFHIR] .
2.15kR$TEBEDT, FRESABYLCRECEHEEDUEINTETHE I LMD
AR

Finger & Strutynski®® i3, CoOSRELIZZHHEMNEOITEE(LARS. &
AL B AOHMAYOBEFMARTLTVE, COREEF, 480ny OLESN
HAEZHL. K121 5 0REFHAEKEFHLLALLOT, BEARKDICRLESE
THAEAHGHNTEIIEMTH S, FEBRFE2H 2 . | HTENLAFNFED —
BTHArDT, MEEL L THAEMBRENFMEIN S, BB KDL 0VRFEE2HHEREL



TERFLEEZA, MLSSBLXUML

VS SEbLEEEEBCEMEE (i Lmn ]+ =]
BEO0.938LE) Ry, HEEOD BEREER
BEERULE, UL, SHERSMGE |77V || FRas
REYHETHE ML, MLVSS#E
BHOMMSHEICET S LA RBLTL , conc Fy50, 3¢
%,
EEWFEEICLZBEFMER, ARN
BMETHOHNIHEBICLENTHAMN, Fl
BREABO X I RHNFRYENELET
LA, TOLEBCIOMERES e—
ETiakENSE, TOXS3LEBE, : ﬁﬁ??ﬁ
A EERIERO &> LHETTBR o =
MEBBELTEFRALETILENS S (485m/0)
EWVAB, COFMRBILIEEHEE~ND
PELRHL. roWEoBLArEE D121 gxhﬁ”“mﬁibtﬁﬁﬁi
DERLEMEL 7L, 78"

(4) DNABHZLVERNABEKIZHMEDOBREFE

DNA (Deoxyribonucleic acid : F4F vV ¥EE) IBREVHBROEEZFEEKT,
COBEERMOFICBEORENREINTV S, FOEBELRBEIIR, BEHRICE-TH
MARKGEOERTHEMELEERTB L TH5, RNA (Ribonucleic acid : U K%
) 3. DNAOHMBERKEEL®
BILEET360T,. DNADE { TX {“ﬁk
EEBSNARNARKETIR, ¥ v :xsaom;zaw\k 5 ———>-§R )%M&é%
NIBEEARTI2BBBTEE

BEBERLTOS, COEAK Mé// \M \\\\

RE - M

DO—MRERAETRTENL.2.16 IRNA (3 183)  tRNA (#3150 138)  mRNA (RFIE3A)
DEBYTHES, @iﬁ?;%‘{ T /“+(::z AMP
R BERKRICDNASRE

PEDE AQ “ w

MEYEBICEID—FELTED, /:R;;:g g

VREETI~4%:0vbhTL
552)0 _'fj\ RNAg%(i%H \\

FLCBERaEN9 o1 0%
OBBICMEREL, F U 78K *ﬁl
PYBERBOFERLMBEESEL
MBS LEZSLATVE, Lt B 1.2.16 BEE YU N7EO—BEREERSD



MoT, DNARKEYER, RNAREYEUEELZThZTNFRBTEEERETH S

9L nwis, RNAR, FREESZ VREEREEELSLEMOLALEELLTES
ABIENTEZN, ChoREEFRBEYVOREBHLZELENICES AL LDOT, ¥
EYHBO A0 RBBELBEFCERRELTORE L, LML, 20REBEBE, ALES
KRR TEFMETE BRI L 2ETFV3BREL TV S,

v = f{e)s Ac+ S (1.2.26)
ke fe

f = — 1.2 .27

(2e) Kn+ e ( 20

SIT. v : RIGEE, Ac : FBHE., S : MEDEE. k . RIEEEEHK. Kn :
MichaelisE¥. e : B EBE

FPDOERAc SLEABROEGEZLIYEANRNATHEETE L, RANKD LD,

Ac+S = ke (RNA) (1.2.28)
oL, ke HHBAERTH 5,
R (1.2.27). X (1.2.28) 2K (1.2.26) KRATEZELRANEBELN S,
k- e
v =kc-(RNA)m (1.2.29
X (1.2.29) 3, GHBEBEYORKEEN, RNAZEEBELLTERATESL
Z2RLTUVL S,

—F. BEYBELTODNALAYFERELLTORNAZHVT, X (1.2.9)
DHEEELERICERETNE, RROX I, BUHEEL Y OEKOEYFEEEL
BTZ25FTH5,

RNA
DNA
COrOBEEEECIIMENYMERBONRE L., EHESFRBEDEAERRICT S0
—FFEHENLENE, LML, DNA, RNAREOMTRENERTH S I LER
FLTBLHKENS S,
(5) HAVHERMEICXZ3HEY O BN

FEUHEROLS NBEERROMEY TUL ., BEOMEVR I CAALYESRLZAE
L. ZOBEGKES 2 VEEMERELIMT S HFENS D, JORMNT, BFERICERS
NTELHEN, A7 VEBTEEVEF o DHAEBEICX 2 Ay VRBERETRIES"
SDTH B,

A¥ VBT, BASEHEWICEHEMEE (Archaebacteria) KAFEINIZLDTHD,
—BOFERBEMEL OB AEIBVEKEYOMEYM L ERRAREREL- TV B,
AY VHEOIZFAF—RBRICE, A7 VERREOBFHG R ELTORLNLEE%E
BUTVAF 0l LI BFREVENELET S, Fo . o0ftFBEIRL . 2.1 712, £

HiEHE (ng—RNA/ng—DNA) =

(1.2.30
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AP VBEORBERINL .2 . 1 8IcFRTEBDTH5, Fiold. BOBESICIZ
BELLZVWEVDNE, 27 VEBESOUETHY, CO DX FNLRIETHICEER
BHEETIEANRYETHH0T, HNRHAETEZORELHEMT LI ENTX S,

HHOH @ GhO OO 0 GCOOH
H:-C—C—C-CH:—O—I"—O—CH—CNHCHCH:CH:CNHCHCH:CH:COO"

0

1.2.17 Fa20 OfLZEHEES0)

[ co.+xH || xcoon |

H.
HCOOH

g — -

EC |-

a”
N
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CH,O0H+XH

[ CH,COOH+XH

2H
CO,[  XH+CH,

EC:B##iak = ! HWTOHA

1.2.18 X% UBRBEORBERRSS)

A VBEBEOF o8t AER, A7 VEUAOBEYH 2 VW EER - BEBRS
MAY VEEHEDOF oDHBEBICHLNv I T390 F e JAXEBY, 2% VEH
ROBAESEBBICHATXIC VIS L b TS, LML, BHSS I, £
Y URMNOHHBHINAF @7 AN VRETEZE, TORENP2 .5E&EFE0. 2
OEE~7OMEN400nm~n 54 20m~NEBHTIN, KBEOKRHTE., TN
AYVRBLTL, COXSBARYT PLOEMAPRBEDONB VI EERELTVLS, T/,
FAEOHREBinoto P bBRAELTWVE, LAN-T, A7 VBEEICT VY LEE
B olickd, 27 VEHROELESOHLHBILAMETESL EVZ 5,



BESE., CORLHMEEROT, Fo d0tBEL A VERBS XUCBEROB
FLOBBAEARERBRTRY L, K1.2.1 90ERLEBTVE, AHLD, BE
(ODsso) W BMERBEEA Y VEOTEORMAETLTVEDT, F o ERELD
LECTL MO, BLEBBICELTED, $/2%5 VERR, Fo dtREOTS
ERDED bBAEN, BABENTERMEICELTLEML, TOR—FIB 3Ll
MB, TR, FL oMt RENR2 Y VEERICKT L bEERGL RO, HEREL
SAY VEEEONENGET, COFEREVTN FALTELABLILNTERZL

BRELTOVS,

25}

Fa2oBOEMREE (X 10-20)
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FBEOPHTVENENIE2RETEI94AT, BOTEELNL S, LEN-T, RLOBRY
PRAIEAT, RV BIAHABOMRK L ZOEMICHBFL L,
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CsH.NO:.+50, - 5C0O:+NHs+2H,0 (1.2.3D)

X (1.2.31)ORER, BURERBEPOE/ o LBI Y LIkECOD(CODCr)
MEICLDEBERTE S, CODerid, HHEEWHRILEY. FERBRILAE. BREXLLE
VMUADERYEBLAERBT V20T, EUHEFREBEEYBODOCODerEh S H4aE
VRELFMETES, b5, R (1.2.31) ORIETRE., CODeridMEYWMaE
D1.42FBELHMTEIENTES,

MIEERRE. ChETHB(REIATVLEY, REULMEERR CHTECOoDerfl
ZBETRLER]1.2.30LBDTHE, hoMBRRIc>VTHEFERBEOCODerE

# 1.2.3  ERFRORSEERICANTSCODer/celllt

#M Rk R aFE CODecr,/cell XER

CsHrO2N 113 1.42

CsHgO2N 114 1.47 63)

C1H1003sN 156 1.48

CeH1505sN 218 1.43
Cso0Hg71023N12P 1374 1.46 64)

ZRTIENDNDE, COXIBEEANS, CODCrflBIC L3 BAEDBED ERONME
TR -DONEES® THE, AROSR, ALTABLUBH T AL LEST 2 EKRE
BOMLSSH5VWEMLVSSOCODer(2MEL, RIHEOHFRIC>VTIXL.3 4ng
-CODcer/mg—-MLSS, BEDERICO>WVTIZ0.93ng—CODer/mg—MLSS.
1.58m—CODcr/mg~MLVSSOEA2RELTVE, ARSOREHE . £1.2.
SOEBMELKL T, MLSSHMTIES, MLVSSHFEMTEFEOI&ERLTL
B, Ik, MIRAKANE®RSEREVOMREFEICRRALTVLLIL, 5501
MLSS. MLVSSAHABEYOMEERAFLTOBVIELETETEILDOTH 3,
—%. Lanb & Tollefson®® i, FHBERESGHOERERELAETZI I &LiIckY,
WEAREBE CHEYBEOFHERATWVS, Landh & Tollefsonid, BEHLE
LEBREHEOERMERZ (Total 0C) &#ELDEE (15000, 54) o LBK
OEBERFKE (S0l.0C) 2ZhZNRMEL. Total OCL Sol.0CLDENKLEY
HRAOREKAITHEEZEZ ., tHORA RIS, MlAPORZRSY & ZOMKEEE
1.2 ADBELTREL TS, COEHEKREERAVTCODer “cel i HHT
BE.1.574&0B0, FIBEOOWER]1.58ng—CODer /ng—MLVSSEEL—
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BLTWA, SHiE. Lanb & Tollefsond e L i EKIAML VS S R4 & < 37
L. MLVSSHEOHEZRE LTHENTH D . iERERMEY O BENEICERER
FRENFHTED S EARBLTLS,

#£ 1.2.4 FHRERRMEIC L 3EEFROKS )
B % K £ #l B X CyHJN:O.
HR

Wl (%) WE P q r s

10 42.3 0.8 6.4 11.8 1 4.9

11 42.5 0.8 6.2 11.5 1 4.5

13 43.5 0.8 6.0 11.5 1 5.4

36 37.4 0.8 5.5 10.2 1 5.4
B 41.425 6.025 11.25 1 4.775

i#) p, a,r, s BERRXD C, H, N, O oSk %E2%T

% /2. Hashinoto5®™ &, TOCREL KA HAKFELBFROBEFELAS TV 5,
HashimotoSid, Lanb & TollefsondFWMAEELRIRLY, REEMBRCEEI LN
LHMAEMBEANTETESHEEREL. DNASBEOKBRFALRTH >, THbB,
B1.2. 20 CRaNBHLERTOFEBEEDE R, EL0H., &4, BERLETH
RESZVR IS FROBKEL S, COBREELCHETLEIRED PO RIGHDE
NEBL, EBRBEOTO CRANBILBROFEREKZI 2F VLA RELTHMTE S,
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TOBMEFHELTRTERL.2.210LB0THE, FlcdB~Nickdic, DNANKEY
HROBRFARTHY, MEVOREFBIEELLCHYTHEDT, ZOTOCHIE
Lk 2HEYR (TOC -S4 <2) 2DNASE (DNA-—/fF <) LH#EL,
M1.2.2225kRX0BBREHETVS,
DNA = 0.0096 -(T0OC)+23.338 (1.2.32)
(FHBAR¥% r = 0.89)

hho, TOC— 4 F < RAE
. o |:ﬁemom:|
ENRDNA - S A 2R EFGVHEE

H-CARE(10,000rpm, 5 5)

MERs5 b3,
DNABIER. 57 - RIFFIEN imm[

Wi, L Z TEER *x #
BlLofs, ZRLN) DR R DB/ WORE(10,000rpm, S 5)
WhosTOHnA, TOCRE,
BREFTEHONT OB KEHHFED O EE
& 5T, REETHD, Lird TaRERD EEKT2ml= T

BRAFAH R V BEARRS iﬂﬁ;‘&ws(zomz,bsm

HENEHRETcH B, LT, CHRE(10,0000m, § 53)
IHETCORWBRIELEUL., BX
BuogiEZEzizhid, TOC-—34F P [,r\iimm
< R BE B T EF NS mﬁ?z nias

BThbLVib, ¥k, TOCH
Fratid. BBt s, BRNE8{LH 1.2.21 TOC-NAF 2 RMEEIFeD
ANHEEEELI L, BHREIY

L -1 i, RAMTEME 100

agaETEiEEcss sy & gl

Ho, 7o RHEHIZT O CEfl rrf 60k

ET 584, HFRRSEBRMNELE

& EEEEO FRE, RFEnET ¢ O

B, COEIUAEANDS, AR ! 20F

(UV) k3 eBILHFR DO NESL O O s a5 s

TovZBICBELTHBY, TOC— TOC s~ 71“72('"9/'?)

WA 2 AREHOBPILANDOE L

SSLMPTLEbDLEDREG, B 1.2.22 TOCYDNATHEMLENAF
3.4 EEHOME Y AOHMT

EHBRUMEVOEREOREIX. EIREKE (Plate Count) Ik DT> 2 &N
TZ%, Chid, HEBRBAL ZOMEYNETUELEREICOHL, Biliths 3 0
BZORMAECL10-BA2H BT 45 TH S, COFEEMRTEBEE, BESRED



DENRTOHMBELERTEENEI N, DEVRERFR 7 uy V2 TELRINHIE
SBENSLEOHEENSELRBEDRON, REDE IS, BEMTRELHEEREZ»
EOLBRLEEORBVIETS S, LN -T, BHBERBREYVOBEL BN X D FE
L5 &33831EB. ChETcs{ofs

14).21).70)~72)ﬁ{56° Lﬁ\[" ﬁ]‘hg)
HEL, AEKACOENELEELTL <200l .
BLORNC, EENEONEEES R é
bHEYERECEYAREL E L OBG < 150
KoL THERFILIELLDTH B, e

Speeces " iF, FILa—-X - BEIF \2]0'0, ¢
AERABEE LTRELLERBRERE g o
BOEEKEDNAZRMEL, K1.2. # gl

2 30BFEAEBELTCVE, THbE, &£ °
HHEDNASBOMc kR IEHVWIEME 00 20 70 60
HERH0., ELkOMBEBEMBNRDNAK DNA(pg/me)
MBTEING Z LAERBICERLTL
5, B 1.2.23 DNAZEEZOERID

Walker & Davies”® i, EHEkE K
ABHEELIRBELAGHSRBEYVOERREFRERLZAEL, KOS HEREHK
ELTWn3,

B1.2.24CR&N3&51C, LHMMEEp PRI E LEREK, PRAEEE E
Ckoiciml, un20.7~0.8 (1 /H) OLEmMENFEKRELS, i, EFMR
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44 . e
#H 40 O Ttk e e
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0L —0 1o
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R (1/8)

Bl 1.2.25 fExQLEMEEICE ) 5EH L AEEZHBEOMRES OFa 1)

1BELYDORMIOFREFRaAZIK1.2 .25 TR&NBLS1c, ud0.4 (1 /8)
RETiZ1.46x1 0 *((ng—O/hr) /EEME | E)T—ELLY, £=0.1TH
KORa 9.5x 107 *((ng—~O0./hr) /HEEME I H) L3, ERBROPEREEMN
HERICEBZ2LD0THNE, RaBZ—FICH BRI TTHEHM SO, Walker & Davies OF
BRERZ, p2WNSBALRERO—BIC, BBLHZVRAFRLHEENES T3
LERBLTVE, ZHid, tsPWKELLBE, MLSSHB0IEML VS SEAaHIcK
ERYENERINBZEVIRERORE DS &2 AEKOMENISEELLLDOTS
%,

—7%. Upadhyaya & Eckenfelder'® it, £BKEML VS SOBEENS., ERER
DEYRBRELZEROICKRF LTV, $H4bLLE, FUHEBENZNUUESBTENLLLNS
STREEE (20~308) BRL., BELLBREVEIBUETHELEEL. XAHL S
EYaRaELaEI0oE (x) Z2FMEL f.

_ (MPMLVSS)-(BEMLVSS)
(MPMLVSS)

Upadhyaya & EckenfelderOBEL - RBRERE2RTLERL . 2.26D0EBDTH 3,
B VSSHEDDIoZ—Rid, y LEEABKRICHSENS, MLV S SHEMLTHHAM
FTEIENDLMIE, CORMBERAFETRDEE3.5X10° (o=—-K./ ng-VS
S) Thoto $hey ATP, MFREN, BRARMEEHICIIRBPBETHERIL -
E2AH, REEHRAEREKERROBERANBONILLEEL TV,

DEOBENS, MLVSSAEMTSE, TRICHALTV S SKAhOERK I
ms+an, EYDIBIAELEFEISBEMLVSSURAMUETCR—-FEHEIENbN S,
SR, EYERELAMDPEELINLOTLL-BRLEBEUVIEA2ERLTEY, BAYD

(1.2.33)
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BELHHTEOZATHROLTEE
RHMRTH2, LML, EEHKD
AN, MIECHBEZEL, #5
MENHETHEZ LEAEBFDL L,
CDEHUBBIRERRT S
b, BRAL¥WLBEBRETEEK
AT VEHRIL BRERHTD
NHBH, Chik, €K7/ — F,
BELBHIV-F, B4 50
BEHrOBRINIRNBHEERE
., BIEM. MBEIC2EARE&L
rEETHss (®1.2.27),
WRAEHETY ) - FREICK, &
EYEEBREOENEESILTL
5, HERLESEHADI-EE
THE TN ZhOEBMSER
Ia, Is s, COBHRE
DE (A1) PEEKCHEITED
3THB, MBEBEBRIMEYES
BELZFERALTVS D, Bkt
PEBREFVEOEBRRIGICEL S
BENTHZDT, RAMSEEK
DHEHJTE S,

Al = 1la—1s = RN

(1.2.38)
IIT. REBEK., NEEKTS
5,

UL, COFBEBREDFH N
T34 VTCRBRLVEENRATS
D, ROLILEWEL X TZDRF
tAFERLLINE., BHREE
LiflENTXILl v, £, B
Kz TR, HHERBEED
EOBEBE~NDT Ta-F 445
BOREL VAL,

3.000 -

MLVSS(mg/2)

2,000
A

1.2.26

©® MLVSS _
0.7 Ox E
06} f
05
0.4l _
(P T N
05 7 335
(aoz=—%)x10
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BHIVSS%¥noau=-¥EML
S SIEE. LSRR ES OH
& x OB

(Upadhyaya & Eckenfelder1$)dF

- & XD {ER)

1 : f28kEt 2 - "WE 3 : BELER

BB (AV-F)

4 :RAFUOXHE

5 : & E8B (P, -F) 6:%&)0
- AEWNE
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FIE GBUAREHHOZEBEEEEDISALBAVBENBTFEO LK

F1H BED»SILEREBFREROML S SKS
1.1 MLSSRKR#EBmEY M
Wangs ™ @k, T -BAkdfss 0 RE®RBSRPICHEFEST 2QREEYR(Total Solids)
ZX1.3. 10T AHL{, MLSSHKZEZDTotal Solidsh OBBUDKS %

Total Solids
1
| K
Fixed Solids i Volatile Solids
/ \
Suspended Solids Dissolved Solids
| I
2 1 ! 1
Colloidal Colloidal .
Settleable Suspended Dissolved Pure Dls..solved
Solids Solids Solids Solids
i : )
Colloidal Solids
Total Solids

B 1.3.1 T -BKRHIWIERFRICEET 2REHED 0S|

B b0 T, MLVS SRARC OB EREREORS YT 5, = ORER,
B2 B IcyEGICSEL

LOTHY, ML S SHAthic £ 1.3.1  #AEMOEMRS)

. BORMEY S L MY

RAES IS L RO RiE Y YUNVE BM O BH

BRgEFhTwd, T M —

LSSHBAO—MELBKT 55 W B 40~170 13~34 10~15

BERBKEHLRLTEDSRS A v 10~25 1~ 3 2~ 7
TENKBEERE, ' B 8 40~50 4~10 1~ 6
#1.3.13, EnErbho |HHERORE 10~60 1~ 5 4~80

RFE W B O LR A Y
BRERTOSE (%) TRl HH %



LbOTHE, BETOEZBELLEY»SARSW - MRYAIMEYOREICX->TREN S
ENRDLIEN, B—HBIcBLTLEBROMK., BHEBH., MEEESICIDKREEE
B, LEX-T, ShooMaYER. BREDRBENERTHEGIEETLH S,
FLBMEYDHIEZ. 1000 0rmEEOELRETHERTS L Wb TH Y, Hashinoto
587 @, IOBEICEIOMLS SEATOEEMRENR (SA 4 <) 2K1.2.20
DESERLTVE, Jhik, BILEREAETOFAREDET LHBEML S Sic
By N4 REEDBERNFUDENREETNLTOEIELE2RLELOTH B,
1.2 MLSSEAEHUEHORBEUDS

ML S SEALBHAEDORBERII VTR, CHLETBLOWEEILLIOREEINT
Zjot2 13018016708 T 53, SSHEVWRVSSO—FDANELICEE
LTk, BEYEKE (Microbial Activity) &EYSEET#EH (Biodegradabili-
ty) ORI, BEVOBREFELITHROINEITHE LERLTVLS,

EREROEVABELEYDEUENIS, BEVOBREFHELRIT L 202 Kountz &
Forney’? %9, ML S SRAHDOEW®MY (Active mass) O T 7T B REY DT HE
THBHERELTVS, £/, Eckenfelder’™ &, COZZA2RBRFL. XRXHrh 5208
BEHTBIEEBELE,

XSV EYAWALEMLVSS
0.77 0.77

ZIT, SVEMLVSS. yWMLVSSHOENSRARLBIONE, x - SvIRAE
YRR FEILMLVSSTH 3,
Eckenfelder® & 2 2 B H 3 VSS(Sy)

BEE1.3.20580TH %,
2Oy MEBRYBERX D5
KN AR
SRR
SRR TRETHERLDN
\@: (xS .:Q/
| RIBAREE

Active mass = (1.8.1)

—— -

,’ . ~
» 7 active mass >

ROCBRL. B2 »"02‘
—¥—. BRK(SA)., ATP, 0\;. o.s.)
FEIRE b A AR R R LR
LD Barnards ' ¢b 5%, '
Barnard> O B R MBI KIC 1.3.2 VS S OMRE (3X#k78) & fERR)
REEBVTH B,

WAV SS(Se) hoEYRROELIELOBE LT 5L, MLVS SFHEMDRE
BB (ASV) BRATRENB,

ASv = Soe(l —fe)+(Y - Lr—bve Sv) (1.3.2)

T, Lr: BEBRER. Y : WREK. bv : VSSHEOHECHBEK
EYIDIREIEIL VS SESe, SaRDFMMSOEHC RGN EWE T2 LERANVEKD
L2, '




bve Sy = b+ Sd = bp+ xSv (1.3.3)
& (1.3.2). X (1.3.3) £Kountz & ForneyOHE42 52, B/ EEIcB Y
ZEROVANZEL2LBERADE SIS,

EYRRE LT R
foSoedt+(YLr- 0.7 7dt—bs* x Sv)—xASvdt = 0 (1.3.4)
EYRBTESROER
(1 —f6)Sodt+YLr-0.23dt—-(1 - x)ASvdt = 0 (1.3.5)
R (1.3.4). K (1.3.5) "oASvEHEETBEERRENS,
Y.Lr(0'7_7—x)+sn(flo:i)=bb'XSV (1.3.6)

£ (1.3.6) 2rico0TBERENELINS,
YLr+Soe+beSv— y(YLr+So+beSv)2—4b,Sv(Sefo+0.77YLT)

x= 2 b S v,
(1.3.7)
WAT - BANRBRETHNIEFE. Se=0. fo=02 LRI RAL Ty EXEETLIZE
W,

ERTKEFABBELALEGERNS, CODcrETY=0.54, bb=0.24 &
RESH, ChoofeRX (1.3.7) icRAL., BRE (SA) T3 x/0.77
PHETSEND.3.30

LBV THE, Wb, BE T
DATP., WkiEHic X3 08 1
BE b HBEORBEFL . %: 06l |
HABEL BREROEL Syete Sewase
Mo, ATP, FRERE =04t Bomesne S R
bR (1.3.7) 0EAE 02} O Uptske Rae ]
EOECEDDRETS - O %
e, SANELBBICD SRE(R)

T, x WECHEHHTET

THILERLTVLE, ¥ 5 1.3.3 Active mas sl

tos BIHERRT A —F -

DYy ltkETHELEY I V- LEEZA, H]1.3. 408REEBTVLE, ARLD,
RDOZEMPSNTH B, F/AMBOEMIZHEOL Yy BHEIKSLEN, BF /METE x
HNR—FEHE, T/, NRERYVKRZVEE Yy HRIELLD, hicEEShiav, G
CYROSEREOIEE y BV, SOk, BNERNRIA—F -REYRETE
BItREITHBRIAREL, BItHOOWRH LW ANOREFERIEFCHEVEVLZIE, L



Mot KX (1.3.7) 7T
xZFHETIBE. BHE
R8T A= —kfAKE, 06
BRREBICRAS > THIEIC
BETEIHLENS B,
—7%, Upadhyaya &
Eckenfelder'® &, &7 0

0.8

(0]

x0.4'

0.2

by=0.1
0 bn=q.2

FEANRSGA-F-2AES

5, EBMIcx %
HETEEFEERRELTL

5, $§iabb, chid, &
EBERVELU LSBT E
BARBIETRHAMBRLILBRESRED
VSSH»5XR (1.2.33) kb x Ml
LHETEFETHE, COFETHE
Lizxfi& fo=0, Soe=0& L CHE
Li:xEOBHEN RT3 EX1.3.5
DEIWBB, FHxBEEAExHEEN
L—ELTHEBYD, Upadhyaya &
EckenfelderoREB U L FEHEAFEZH L
PLAEYNRELHBICREL LNT
EBLVEB, UL, BiFEELTR
BEHTcHraMn, BREVS SOREICKE
BIEEL, BEEIERY ZENSROR
BMTHb,

1.3.4

52 B

F/MHit

0 0 05 10 0 05 7075

((kg-BOD/H) /ke-VSS)

BHEANTIA-5~Y, by OFE™

@ Paper Waste
0.80F O Milk Waste -4
o
0.70 -
° (%)
g osa- o
mk o®
[ )
% 0,501 ]
0.40F 1
[o]
030 040 030 060 0.0
BE xfll
5 1.3.5 4AWwoRttoME@Lits
ﬁa)j_-bmlfs)

EHBREREEEEEREE
BRRENRSREAOREZERE, ZHR, EX5RER. RIBSERBTH 5, AR, &

Y F (L Dhydrogen acceptord LTCEERNRELRE T, FUHRERKEYORBIER %
RETEZLDELBERARBRREHTH S, Lihi-C, BRHHNEFEE (Dis-

solved Oxygen :

DO) BEX, MEYRHAEHOBEERTFLUOROURVICEET

i, —FH, BEBRPRHBROZBRIELRE, BRI LHLLERBRBEY %

BHEROES D, BEBFRECRBEEERE L, BEXNICR, ThooBEERICEE

S LFEmNLSISATOL S,

EVEEREEBIECEE, FETIEDILELERLILT, OCHERYDANR, QFR



A8 (Sludge Volune : SV) 23 VWRHBERETETRE (Sludge Volume Index : S
V1), OEEEROFREE. OFRE (Sludge Age : S A) &iE¥:5 LG
(ts) RELAV STV,
2.1 HBRYAER

EHEERECTE, EHEARKEVE M) T - BAHOERYE (F) ORKNEET
5%, BEYRELTMLSS, ERYBELCBODEHVION—BRUTLH S, R
pamRcE. OFRYERANRLOERY - BERANENRSD, HERERE 1 n°Yy
DIERATZERYET, B3 (kg-BOD/H)/n°, BREGEUKENEYLY | B
KLHEAT2ERBYERT, Bz (k-BOD/H) k8- ML SSTh5%, BEDIEEIL,
F/Mik®20EBOD-SSHENBLLFRN, BHTCEELREREETSHS, IDOB
OD-SSAWRLEBRVOIBLICERKMEOMERATT LN .3.60:6DT
50, AMEIFEAT S ERDR
DHBYMNBEL. BODRER 10
RETFH5°2,LikitisT, BIF
RREKEEEHIcR, SER
BFMBIRB LS CERBREE B M (MLVSS)
YBERBTERENS S, L 0.5( —j05

10

RI{E8F05

It

L. SOFRBEEELIERL PRI |
THD, 5 BRTRYHEHET .
BSROMEE (MLVSS)

B VWBODTR., Z0EHICE |

.. e : .. 0 ] 1 1 0
ShAMIBTERL, i, B2 U5 03 02 07T 005
BTNk ESic, MLSS LR
LIk DEEEREROERS D BODR#E ((kg-BOD/H)./kg-SS)

HENELT S0, SSEAL
LTARELERIL s - si3fy O 1.3.8 BODAWHBLERWOAME LUIER
BThB. COKS I, EYMLE AR L DBIReS)
EFIEHIIATOF /MEOEBHEIKRZLN, EBUTROLI EMS, ZoRBERE K
D, EREMREYRICHTIERDBLFGHT S INNKELNL S,
2.2 SVHBXUSVI
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O DRELEEF-BTEIL Ls ((ke-BOD/H)/kg-SS)

MDI B,
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E7ay bdBIEIckD, ks Ka¥kowohzd, X (2.3.72) KX (2.3.73)
DIBHEDIVEEZBEFK KnDEE T 5,

1 d
Fi. nkkdBicd, 1/ Py dfr =y, fe=x B3, X (2.3.72) &KX

(2.83.17) &, 72X (2.3.73) @K (2.3.20)¢zhEhEELD, k&
BUHETERDBEIENTE S,

O Z#3dContoisRick 384

ContoisRNEFIRERTEERANESN B,

1 K 1 i
T dir = km P + (L ineweaver — Burk#) (2.3.10
S dt S
de
S Kn 1 de
= H .3
1 i . + . (S) (HofsteeX!) (2.3.75)
S dt
Si+V Siv{gei/Si) dei
Lo T, ———————— HH 0 LT, 1 —) HHIF
et Qs(¢s—{Lei) Qs{fs—fei) ! 7« Sa)

(Qei/Si) #7uvy bT3ILickd, BEREENBON, kBLUKaRE S, K(2.
3.74), X (2.3.75) 0 BHEDLVEEZBELLk, KnDfEL T 5,
O &HF40BEARNICEBBE -
BARLEBERT S EIRANBONS,
1 Kn 1 1

= . + (L ineweaver— Burk#) (2.3.76)
Ler k (Qe )ﬂ k
S dt S
"k 10
m e .n
= + f ! 2.3.1
1 " " ( S )) (Hofstee®!) ( D]
S dt
Si+V SV (Qei/S i)t
.3.76). .3.7 Fh, ————— H 50 ik
A (2.3.76), K (2.3 7 &0 Qs(@s—{Qei) e Qs{@s—Qei)

H LT, 1/(%‘1)" mmx—(‘;f—)“ E70y b TEC LX) ERMENE LN,

1

kB UK kE 3, LER2ROIBHEDOLIO S ZEA Tk, KnDEE T 5,
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Fr, 1/ é——% =y, fe/S=x EBFE, 13, BicBENEM-MBEERILES

BaLEMIcLTERE B,
O KHF1OEBRRCLBEEES .
Ep e #HERT 5 LRANFBON D,



m

ller = :( + &km—- . és?,— (L ineweaver — B urk%!) (2.3.78)
T dt

ge"

s" Kn 1 ge"

T ar + T (Hofstee®l) (2.3.79)
S “dt

1 der

eI, 1/ —

YT y L&, KN (2.3.78) TYy2SBLU(eTREAL

BETELR (2.3.13) R"EO>N. 2OHES - %%a&fsé\%%iﬁl:ﬁ)\?ét\

X (2.3.14) tE—-DORANVBLHLEB,

fe \n
1 dé¢r k(S"‘)

S dt Km+(é¥§“ (2.3.14)

EREZREL, REEUFET t2RETEENTE, 351X (2.3.15) 0
L ineveaver— BurkB#BZERANH 50 iERN (2.3.16) OHofsteeHFKREHRR»D
ks Kn2RDBIENTESE, ChoDILHEEDIVELZEATK, KnDlEET 3,

—F. R (2.3.22) LUK (2.3.23) 2HV, ERRANOKFEHFHICX

. d K
D, Qn(ﬁ) 5500k Qn(—;ﬁ)\ 0nS. Onfeiz BEMEK. m-an—m 5% uUidn

Kn

an

L= D50 EN (-ds0viR(-n-DRKkEEZ0T, B aRREINS,

CBohin n2HV, & (2.8.78) OL ineweaver— Burk® T¢iX, 1/(Qein/‘Sim)

XL _Siv__ 7oy bFBllickd, Fh, K (2.3.79) ODHofstee®!
Qs@s—Qei)
iV in im
i, Qe ss Mexl YU L8 L hg Bz ik, k KabE

Qs(@s—gei)
HEdB2EMNTXE, OCThAMFEOL VK, KnDfEER ENIT L,

H3H EFEFed-BatchiBBILEAHNER S A—F DR EER
HfEFed- BatchiE BRIk 2 FHAREOEZBAERAREZR2 .3 .9 1cR/ L, Th
B, BRECEEAEERASELAN S, BRENOBRBRBRIEFTHICEL LBIC, B
RENrOERERESKEAKINMIBELBROERTHETH S, §ULL, ERMEND
DERKSRYSH«TRIABRNORBERNOTESTRVICEL B, BASERATT,
FhHiok OFBESREREAKEZBIEMNOTRUECMIKEMD, S5 Z0BEHOHE
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BRAT, FREXROEMEtk+ CBIENOBEEAVICEL, AEBRBESH v«
DIERBFREEREREMY, COBRFERVETERETHS, THhoD0—FORMET
REBONLERFRBEYVEERORBEORHELLEARTFTER2.3.10&
25, RRLickdic, BEMBBOEHSFRBEEYVRENEL,. BE-SSARENS
VEIciR, @ Kok 50 E2L-TEEFREEVBEREDL, BERERZRD TS
N, Bic, BRHEBBOEHBREBEVRENG . BE-SSAMENEVEICIK. (b)
RO 5 BHEL - THEREFRBEVBREIHDL, BEREEHEMNT 5,

K2.3.100 (DiK20T, BRENHCEAEREZOFERAEREYBE LEHBEOCR
ft2HETHLELROE DB,

Btk COBRKENVEROHARBTRRIV —vk& ), BHOBEGREHRAILLD,
BREABRRIBYICHIL, FHEARKEYBERIRABEITRACEREN S, LML, &
ORABEAEHBERMEDNERL, REVEBNEMET 5, BEERRATTE, &
DESUFREHBICEY, BRI, BESEREYREIRFTOERTRINS LKL
D, Bt CHRABRMPVIERLEBICZOBEESkv &5, T/, BRAEESR
B, BRESROE®, BEOHEGERATHENT 22, BEDIC LI EEERT, EB
ik, BRbLEE e, BHBRBEDBELIIOERICLIZTTSH S, Lich-T,
EREEZMOEMtI St OMOEEHMtIcET 35S &lek, HHoERED O]
ETASTRLEEZIALLUBLTLA,

wic, 2.3 . 90BERFEICESE, BRIEZIMOEMt) S te+  DRIDEEEFRL
CHUIBRAMNORBROBHEILLBRENOBERERMEY EEHOYANKEE
ZBERDESICH B,

FESEUCBILIRERVIBRATRINS,

Vt = (V-0x) + Qs (t—tx) (2.3.80)
IIT.t=tk BBAVE t=txr OFRKEIMOBEFH TR VE=V, FLt=txDBFRIKZ
WOBEETREVEI=V -uvx&i5d, XD, VIORHEZEL Vi /dD o EKRKXEL S,

d
iy -~ as (2.3 .8
dt v

T, FEBHEUCBY ZBIENOFRSFRUEDRLERBIEREA VL. S,

Vt-0eThH30T, FERBEtcBIIBRHENOERTRMEDLEROYENIRZE
hEhRDOE IS,

(

. * S
AVES) o g g AV S) (2.3.8)
[-d_(v_t_:_(_)'f)_] = Qs s - __d(_Vt_:Q_r)_ (2.8.83)

X (2.3.82) BROEIHIRERTES,
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dvt d(vt-S)

Vit ( ) + S ( ) = Qs Ss +
dt v v dt
1 d(vt-S 1 dvit Qs- S 1 ds
R AAT L LAL LB s L
Vte+S dt Vit dt ] Vt-S S dt "o
(2.3.84)
£ (2.3.84) X (2.3.81) 2RATHERANBOL S,
Vt+ S -
1 d(vt ) _ Qs(S-Ss) + 1 ( ds ) (2.3 85
Vt-S dt vVt S S - dt v
F7,.R(2.3.83) 2Bl BB-hERKEN B,
1 d(vit- - d
(Vt-gr) _ Qs(@s—ge) 1 ( Qe) (2.3 86)
Vt+ S dt Vt- S S dt " v

FiE2X (2.3.85) &KX (2.3.86) 02Xk, £EEHEt KB 3EEEKRET
DERFRBEDOLBMER L LEEREEETH S,

d
BAHANOFEESRBREDRE ORBME(L (%) » CBREAENOEEBEDORMEL

dle

(dt

% B, D2.3. 1 00EBOEZXTHD, SHEFICEL., eaWFLLEVE

1 dS 1 dge
& W, — ) >0, —
& (@D i 3 (dt )0 0 S ( n

)v<0<‘:7‘a‘.‘0\ ESMEFICHE

1 dsS 1 d
(o e ELEVEE (DB kit —— 5y <o, = (e
S dt v S dt

) >0&M
2]

dfe
dt

BOoEfEM»SHEHUTRLAIEYL, T, LEZKXOEEERET I oBHERN T A —F
—2BEICHET IR, REMOBREBEEL2SLT, GHERBEVBEBIUTEEE
BEOZEREKTBILENSD, REROVBERBORENEFHKFed— BatchEERTRE
EULRFLENS,

Bt BHLEERKEMOVBENCBYIBRHENOBTRBRBEYDRIV « ST,
COHDO—FOBFRTBHLEHIMOERE (v Sk) £ I ORRJICH RHELMC—
BLREMAEDLITHE, LML, COtBEENSROBRKEIY Befiite+ T TORH
(tk+1—tx) Wic, BEOBERATRAT - BADPOBEYE (v Ss) PWRIFI
HERBINI30T, BUBRBES 0 cBRE»OEHI N3 EROEERFRBEYVR
2 ok(Sk—Ss)/ (trsr—tx) &3, /. X (2.3.80) &, t=ter1&BL & vk
=Qs(tk+1—tx) EHD, FiiBox (Sk—Ss) / (tk+1—tk) EQs (Sk—Ss) TEZ
No, Lih-T, KR (2.3.85) 0FLFETHI, t=t« LBTLBIHAFERSR
BEYOBABMOFRE TRINE, BREFRMEYOHARMEtsL B L, RANK

ds
5, LML, 20D (T)vc‘: ( )Uli\ ERICFFAMTERVOT, BREREWY



IT 3B,

1 d(vt+ S) 1 1 ds
= + .3 .87
Vi-s  di ts s Ta v (2.3.8D)
1 vk (Sx—Ss)
= 2.3.88
ts V » Sx(tk+s—tx) ¢ )
i, K (2.3.88) Zoklco0 T ERKNENRS,
v =
by = oSt te) | (2.3.89)
t(l—ss)
s Sk

XS, BREEMOBEEtIcB I 2MEYMBELSs /' Sk, Bt

HETEHERRKEMOBo 2HEHTEE, 40O, BREZMOBOKEYBE L

EENS, ts2HETEET, FREZNVBLHETEX, FLEHHILOI0BERK

EMOOBOELICED, BiFed— BatchiE B L2 —FtsicBTB I LNTE S,
3.1 NS A—F—-Y, bORE

X (2.3.87) 0EBR. FEBMtIcBIIERAERBEYO LEMEEE () T

bahbo, AREERTIERANTESINS,

{Ss)y R
5 (u » ) (dt)v (2.3.90)

FIRDOEREKEWMOBIFEICLD, tsl2—FIL#BTXZ530T, ERX%E t=tk-1. S=
Sk- 1M St=tk+1n S=Skt: TTHEATEELREANEBELH S,

S 1 t t —t —t
gn —=2L o PRt gy - R (2.3.91)
Sk-1 tk-1 ts
VWE, fpdt=CW)& ke, EREBRDESIL B,
t —tk-1 S 1
G (trrt) — G(te-y) = —2 K7L 4 g 2X2 (2.3.92)
ts Sk-2

R (2.8.87) kb, LEMEEp ORME(R, ts XN—-ETHBEI &I o, —/—

(:ts )UUJH%FB??Z{EEEI—*th%iJ“\ ikt isic, COL{LAHEEICRRET S

LIIHHETHE, FIT. BRIKZBOBR te-iv ths tx+ BT B U E -1\ Lk
et B E, pOBEELABRRINICTTER2.3.110k51c15, 22T, E&

By O REMBTS 5. lzlnm@m%m}cif:”‘ LAt EbBR (2.3.92) O0EDE
K

BILTHEDT, tDENES B VIR (tkr—tk-0) PEDTHIE, ROIEEXM
XD L2,



Lr-1F fLk+s

G (tk+1) — G (tk-1) = _——é_—"(tk+l'-tk~l) (2.3.93
—|+ +1
pi = —‘—‘—"-——2—‘3‘——— (2.3.94)
LMo, K (2.3.92) ~XK (2.3.94) 5, Befifltxicbir BB ER 1«
BRRTKRkDON B,
1 1 S+
Ly = + 0n —= (2.3.95
ts tk+1— tk—1 Sxk-1
1 d(vit-
*¥/.3X (2.3.86) DVt- S ( ctit r) ZLribBUid. BREt«DBREKRZK
DEHFOEREBEREEEL RXROLSILTS,
Qs(@s—{fex) 1 dge
L = - . 3.
e V- Sk s oo (2.3.99)

BEREOCZALES 5 VIZER (tkei—tk-1) PREDTHENIE, ERXOB S [(dle,/dt)

plio g B RCBNEBET, BRESROBEOEMES b KR TELUTE 3,

dfe ¢ 1 —Qex-
) 1= et (2.3.97)
dt v t=tk tkte— tk-1

i, ERESNOBENAZVIESHSAVEEEAECCAIEEENE T LA BRI,
L agrange OHNEELZEAL T, BE0NAILBBELEER (2.3.9) LEA—0RX» S
RKbDBZEMTE B,

dge 1
= -2— 8 -1+ 1 2 . .
& )U ]t=tx 17 At (Qek-2 Qex 8 fex+s—fek+2) (2.3.9%

R (2.3.97) 350K (2.
3.98) &R (2.3.96) R D ommma R
AThE, Bfitcic b 2 LEER

£HEE L WROONE, BB, R > Y

£ (2.3.97) p501RR (2.
3.98) o hAEHLT, HAE
[(dge/dt) ] EHEHT B0

Ut=tk
BRBAHEHRRTHLI I,
BEoxsic, X (2.3.95),
K(2.3.96)TRDipx. L1k
ZBGREEWMOBE I LIcHH L,
X (2.2, 1) ERATHIIBERMN B
ERBon, gEhroY, YANDS

bVEERETNMETSE 5, B 2.3.11 HCIMERE v RS {LoEAR

K¢

(<

HEHMMEE u

- te t ke



3.2 5 2—%—k Kn, n, nO#RE

BSEFed— Batchii Bk, BINBBLEAUEEERELMOR S BRETHZ0T, &
2.2 IEFLAEBBRIEEFLVRD T A= —k, Kn. n. nid. BRIt B35 20
Sk fexER (2.3.96) hORkPONBLIOEEAAVT, RicB<EESEED
BEHEEFLEIICKDBIENTES, AL, £2.3.200L0T, SOMBBERK
Bli, ROZBRREH OS89 2 -7 —RFHEE, K2.3.100 @WROX>1c, B
SHAMBEEERREDBES MNEFCEVESCEERATEES, WORD &S 12
BRRIARTELRL,

FAE FEEBSEEFEGNERNDNT X -5 —HIFEOEROKE

FIEH RBABBCXZFNELNSNTIA-F-DHIE
1.1 [EREROGHHERT A—-F —HICEAT 5 BEEXR

EREREOBNFRNIA Y —2EISEATROZFER, ERVERERICKHX
THBETFERP» SR ORE. ZORFTIEEERELHORS>OT, FFICEHET,
RIhEIERLEIRIICVE->TLRYL, 22T, BOBRERICIIFHHFR /5 £
— Y —DREHFEEMER/MII>VT, BEOXRISHEBRT S,

Busch®*® i3, BHEEBROERFREEFRE LCRIBEEERLITHV, BODRE
EELBODBREOHMGER., BIRELERELROTVS, £, Gaudys iR, AR
REBAZZLEGRERERE, ChooFRBAREBFAREL L CHAERERE., IR
EHEBAEZCOD50~800ng/0 TOEERMICEZITITLL, SBHEBETO LIEMEE
BEuoZLZ2REL, BEBE L L OBENAMondEFILILRLEICAIILEHEMND,
Lineweaver— Burk7 o v P X985 2 —F—~pun, Kn, Yob2BTWVE (¥2.4.1),
FeB L, paldBAHMEBEE (1 /b)), Kn3fBFER e/ 0. Yobk A, oIR

R¥Th s,
Knowles 5k, RO MonodRNAH LT3,
ds .
_ pumrle : (2.4.1)
dt Kn+le
d 1 :
te _ LA (2.4.2)
dt Yob Knmn+/(le

T, SRIEHRFRBEDEBE (/0. el BHRKE (ng/0) THO, MIEDS H
L Uek SobkUleck T8 &, fe=lea— (S—So) /YobDOBEIFEAE LK 2ICRAL.
BILTRAEBTL S,



£2.41 FLa-EEEEUERSERERLD
BENS A—% gD

BEROE Mn Km Yop Yob
WRE(1/hr) (1/hr) (ng/ 2) (=43) (a8
0.042 0.41% 68 0.46 '0.552
0.056 0.384 87 0.42 0.692
0.083 0.588 91 0.37 0.675
0.167 0.715 145 0.46 0.636
0.250 0.555 97 0.46 0.685
0.333 0.770 181 0.48 0.558
0.657 0.530 30 0.48 0.785
1 le Se+ Yob - fes 1 YOh(Qeo—Qe)
— = 1+(———)]+— [ +——
Qn(ﬂeo) [ ( Yob+ Kn ] t b i So ]
Sc+ Yob- geo
- 2.4.3
un ( Yob - Ka ) ( )
1 S Yob- Kn i
1 ta ( So) So+Yob-Qeo+Yob- Kn il Yob - feo (§-50)]

. So+ Yob - Zeo
Soe+ Yob+{leo+ Yob-Kn

KnowlesS ik, kil 23X % Nitrosononas¥H L ¥ Nitrobacter DMICEAHL, I/ F =
=¥ —%2f-T, AHERER S un, Kn, So 2R®D, EERF—F LI —KFT3
EERELTVE, KnowlesS NITH > D RBLEIC >V T TH B34, Michaelis®F
NWEBRETIBE-BERIE~NOERANTETHE L LTV S,

Gates & Marlar®id, KnowlesS &R URZ2FEUFBRECHRAL, ffZEILE - T

le
Ceo

in (2.4.4)

Nix—&—Qﬁﬁ%ﬁﬁoT“éoTHbB‘K(2A.3)K£UT\%—M( )

ob

0

1
et L -t—Qn{l + : (Qeo—le)}2Tay b35&, VIFEEEZLD un, Kn, Yob
MREB, LB, Yob/So BEMEDT, & (2.4.3) NEBIINS LS R

1
THRETRET S, AR, X (2.4.4) tbuvThH, Tob - Zeu DEER (2. 4.

wn

- s 1 :
4) WHRELSLIIATHRETREL, — I “Yob - fes
t S Yob - {eo

(S-S0} 2#7ay bFhid, X (2.4.3) oA LEEIC, HXZUFH»5 un,

1
et L " {1 —



Kn, YOORREBELHIBHERELTVLE, Gates & Marlarbid, Va3 —-2A %2 E
BLLT, MIREUEFSERE 2 0ng /(LI BORBETERETL L, un=0.34(1
hr)y Kn=7.95 (ng/ 0. Yob=0.4 0BTV 5,

Bhatlao i, EISEBERID, BODRBREEELZERMNICRYD, SREEAERT
DRBEHRETFHMTEHELRELCVS, $i, ToERLBETS0EBODKRER
B REEETHEELT, BEENEEOZEILNM S, Energy Oxygen(ZD DI
BRIV MEYICERTIROBHIINVF ~OE/LICKATE) 2RO FELZREL
TVEHR, EBF— 7 ORFRTR->TOHL, '

Peilo® @&, B OB —REBFBBIXTETAZHEVLBEZERZTH VL, Lineveaver—
BurkZ7o v M55 uabBXUKndRDTWE(X2.4.2),

% 2.4.2 HrOEBIZBIFZ 4 BEUKmES

2 H . #a(l/hr) Km(pg/ g)
TINa-R 1 0.49 29
2 0.38 11
9 k=R 1 0.53 55
2 0.44 37
3 0.20 -
4 0.43 33
Ao7u—-X 1 0.55 17
2 0.28 6
YNVER-L 1 0.60 18
2 0.44 13
TS5 1 0.33 27
2 0.18 15
TN IR 1 0.78 47
2 0.58 95
Y 1 0.43 50
2 0.54 30
LRAFYL 1 0.50 17
2 0.67 50
T2z N7 1 0.33 41
2 0.33 54
VAFA Y 0.16 23
[ din 1 0.36 41
2 0.29 47
Tavd v 1 0.38 6
2 0.37 17
Tk 1 0.49 41
2 0.43 62

— 85_



Chiub®R I Nao—-22BBLLT, BAxOFRBTESRERLLEREREESE
L. BISEEERATHN T3, Chiu 5, K (2.2.1) BXUF*2.2.10M
-MRXZ2HL, KAXOEY - REEZETEAR/NCT 3R A - —-E2BEELTIRAT
BHEETNRSA-F—-2R/EL I,

N
TE = i2=1' {(Si.exp i,pre

SIT. S| O REIBRORBRENRE (e 0. S, | EEIBEOTHEMED
SEIBHORMEABE (g 0. Lo, | IHIBHOTHE

d) + (Qe

i,exp lpred)} (2.4.5)

BE (/0. Loy o0
BRE (/0. NEF -7 R¥KTH3,

HEER, LagllOoF— 728 RVELS BRELZTRV, IVE2-F-2RVT, &
NOEB_RRELGALBNTA—F —EHERD, £2.4 . 30EREBTVE, 1,
Chiu 5, CAS—BOBIASEBREROBRLY, BEERATRBEDIBABMRI
5y, RUBHFRPCRIEUZIENBEHLLLEDB5D0T, punlHFRPUIFFLHENS S
ELTVE, ., FREO 4AW/DUEISBRLUABEREE > ESEBERD
NIXA=F—DHNR, BHEERERONRIA—FI—ERBLBAI N oI,
LEMoT, RETS VIORHCBELT, EEEDOSH S, GLAEBHRO Y RAFLEE
AT E I, AGEEPvashout2ZEICANT, BERERTE O TI A —F
— ARt ELTVS

$2.4.3 JUNI-REBELLEESEEERLD
B NSX—% —(E5

ﬁ?’?‘(ﬂ@# Y b. k Km Mn= Y-k

£ (1/hr) /) | Qs | (me/ 0) (1/hr)
0.022 6.481 | 0.0125 | 0.493 3.20 0.237
0.087 0.605 | 0.0229 | 0.382 0.84 0.231
0.085 0.606 | 0.0203 | 0.419 3.61 0.254
0.20 0.533 | 0.0100 | 0.892 2.18 0.369
0.40 0.708 | 0.0157 | 1.157 180.91 0.820
0.50 0.530 | 0.0207 | 1.092 80.68 0.579
0.57 0.543 | 0.0085 | 1.538 186.91 0.834
0.57 0.551 | 0.0064 | 1.725 246.20 0.951
0.67 0.553 | 0.0244 | 1.146 71.14 0.634

BEEAKE: 25120, 5°C
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2.4.1 FENBREOHIERERRE

AERICHERLULEEE. &% TFA. Corn Steep Liquor(CSL), KT MY T A4,
FrUa—RA, 57 +—RA, HEEFY TSV, ¥IF U BVEZALT V- (PVA)
BIXUFFUALRYEY2LK UK (ABS) OIBEHTHAE, CHo2RERELL
MR AFE2.4.4~%2 .4 . TICRL T

BREHFR I, BENESF Y, CSL, BEBF MU D LOHEHILR, ThO2RE
FELTEhERAMA LR FAAEMEL T, Fill and Drav FRTHERELZLO%
Hush, hoBEHEOEBA I, BULFill and Drav FRTHEEL, X 0R&HIC T
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# 2.4.4
(a) & H
2 H nREE

Corn Steep Liquor 5.0
ABET T 3.0

12 Sl AR 3.0 g/4
Ira-2x 3.0
Z7F-R 3.0
Y5 6.0

#F 2.4.5 SR TKOBEMHIMERE

BEVBEERE LRSS

(b)) & B &
k20 5 Ehiag
NH4C £ 1.0
KH2PO4 1.0
Na2HPO4 1.0
NaC 2 0.3 g/ 4
KC ¢ 0.15
CaC 22 0.15
MgS04 0.1
BAIFX 1.0 ug/2

% 2.4.6 PVAZCHEELSEHERK

B % b=} 54 B % " B
Peptone 1.8 Polyvinyl alcohel 0.5
BI*X 1.2 NaC ¢ 0.01
Urea 0.3 CaC 22 0.025
NaC ¢ 0.09 g/ 9 MgS04- 7H20 0.1 g/ 4
KC ¢ 0.042 FeS04-7H20 0.015
CaC 22 0.042 NH4NO3 0.05
NgSDy 0.03 KH2PO 4 0.1
Na2HPO4 0.3 K2HPO4 0.8
CODer 3000 ng/ 2 CODcr 800 ng/ 4
pH 6.6 pH 7.2
% 2.4.7 ABS#%C#k LAk
I~ | -2 : 3

C12H25C6H4S03Na 30

NaC 2 0.5

CaC g2 1.5

MgS04-TH20 [ g/ 4

FeS04-7H20 0.9

NH4NO3 3

KH2P0 4 6

K2HPO 4 48




FPBLTCBONBFERBREA V2,

ERBMEI., FORREBINLBEUHAFREBBELIRS B, BL058 (7000~
10000rpm, 105}) &AKEVEZ2ERIELCHBALFERFBRIC, BHEKRE, &
BREENEFLMATEEE2602LT, K2 . 4. 1 0BAEREREBLHOCERS
BAtS L /-, PHiZ, BEMEDR, BE—FELHBLOIY /EEEEEMA 722 .pHG6.0
UFicti-B&iE. 1 . 5N-NaOHTHEL. pH6.0~8.0icRk-7, £/l A
BSZEHLULAERTR, BAXFLr-fcid, HEBETBIAL, ERLEPIIC
TR LRI, 1%V YavBaEEBEBRAELTERLL, B, BREAEERX., CSL
LB N YO LABRE LABAICE2 T, HOBETE20CT—EL L, AR
BREIXRTOERE>DVT I/ BIHREL 2,

7Yy, FERBHARBT. 1EI>%50~100n2:2BRRL, Bl
(7000~10000rpn, 1 053)%DERBEECODer, CODxn, BODDH#IEI,
FLABRYEMLSSORMEICH V. BENABSOBAICE, CODecrofRYICAB
SEEAAEL. $LEENPVADEGICIE, CODcrl@BICPVARELREL 1,
CODcr, CODun, BOD, ABS, MLS SO TARRIEK® k-7, %
oo PVADSZTE T OB -
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#* 2.4.8 ARTKEEH:LE

E 43 ERORBEE (D)

S MLSS 0D # 2.4.10 ARTKEEHELLE
) Qe 0) | e/ 9 ESEEORBREE (11D
P el I N Y PN
1.0 Jos1 572' ; (hr) (mg/ 2) | (mg/ @)
1.5 - 557.2 0 232 2978
2.0 1159 507.2
3.0 1212 413.7 Z ggg 3312
4.0 1385 400.2 5 258 2784
5.0 1446 329.8 6 300 268'6
6.0 1500 231.2 7 350 2654
7.0 1604 174.3 8 384 2588
8.0 1595 149.6 g 454 2460

10 482 2363

11 526 2281

12 632 2160

13 682 1990

14 756 1767

15 862 1573

& 2.4.9 OGHTKEEELLE 16 934 1437
H I HEEORBREE (11) 17 930 1282

18 1066 1165

% m | wss | coom w | s | s

(hr) (wg/ 2) | (wg/ 2) 21 1136 910
22 1150 806
0 980 545.0
23 1154 786
0.5 1044 529.7
1.5 1110 485.5 ;3 Egg ggg
2.5 1140 440.9 29 1126 518
3.5 1296 377.8
4.5 1516 258.4
5.5 1542 201.7




% 2.4.11 ¥SFUAEHLLEESHBED #2413 CSLEEEELE

SERRRE o 53 B 3 D ER R AR
= ! HLSS CODnn BOD (S | MLSS CODe¢r
(br) (ng/ 9) (wg/ 2) (wg/ 2) (hr) (mg/ 2) (ng/ 2)
0 969 747 1695 0 327 2275
4 1452 734 1447 2 456 2101
8 1961 568 746.8 4 529 1892
12 2372 318 213.5 6 540 1597
16 2474 88.4 - 20.8 8 697 1571
20 2518 74.0 8.7 10 733 1428
24 2331 72.6 5.7 12 811 1295
28 2304 78.6 5.7 14 866 1112
32 23217 96.7 4.1 16 922 969
23 1163 377
25 1156 347
m 3 5B O KER LA
= | MLSS C0Der
(hr) (mg/ 2) | (mg/ 4)
£ 244 Fha-zzgErLE
0 208 - 3438 DO BERRLAE (1)
3 176 -
6 148 -
9 157 - i MLSS CODcr
12 207 - (hr) (mg/ 2) (mg/ 2)
15 168 -
18 164 - 0 153 -
21 180 - 3 176 -
217 186 - 6 233 -
33 195 - 9 174 -
39 215 2754 12 267 -
45 286 2579 15 211 2968
51 278 2498 18 235 2901
57 375 2388 24 297 27917
60 471 2229 27 551 2162
63 604 2030 30 1058 1128
66 826 1764 32 1392 657
69 1205 1232 34 1561 395
72 1586 574 36 1620 191
75 1904 75 38 1526 197
78 1899 89 40 1476 -
81 1841 121
93.5 1578 -




% 2.4.15 Yha-REEBELLE

BIFEEORBRRKRE (1)
£ 2.4.17 BEF R YLLEEL
B oM | Mss CODer Y =
) | a0 | @0 LR S RRORRAR
‘2’ :gg g;sg B M| uss CODe
: v | 2097 ) | @ o) | o)
6 410 2871 o 208 2808
T 458 2838 4.5 484 2510
8 502 21706 9.5 685 1981
3 530 2574 23.5 | 1164 691
10 612 2376 28.5 | 1432 152
1 686 2145 33.5 | 1309 325
12 788 1914 47,5 | 1316 7
13 842 1658 52.5 | 1299 112
14 922 -
15 1010 1287
17 1024 1030
19 1084 832
21 1144 604
23 1178 436 % 2.4.18 PVAZRE:LEESRED
24 - 323 SRER R
% 2.4.16 WEBFVTUAREY B M MLSS , CODha PVA
LRSS %O R (hr) (mg/ 2) (mg/ 40) (wg/ ﬁ)
0 528 804 496
B M MLSS CODer 0.5 296 784 476 -
) | @ o)| @0 1.0 260 766 458
1.5 258 745 414
0 334 - 2.0 282 680 389
§ 360 -~ 2.5 - 587 353
12 325 2784 3.0 - 488 251
18 399 2640 3.25 320 423 190
24 501 2473 3.5 338 | 346 165
28 604 2287 3.75 366 301 139
30 742 2069 4.0 422 258 106
32 933 1610 4.5 476 178 81
34 1234 1173 5.0 446 158 66
36 1568 §03 5.5 478 131 53
38 1639 330 6.0 478 . 95 33
40 1624 307 6.5 480 74 28
42 1569 290 6.75 - 74 21




1.3.1 52 —-%—-Y, bORE
#oaE (dS 7dt), (dle/dt) 2ZHETRDZBE, BEMBAKI L EEENKE
KRy, HELBSEL2BEETEZR VI ENDE, 2T, 2ITR, EREHI20EEK
BERTHRICLVBEMIEERD, BRlcBNEAMEERICEV, Y, VEPEBLZ,

EEEEOREME LT, AKFA (i) 2EBE LB (F2.4.10) O %

ds 1 d
dt & S d? DREFEER2 .4 .31cR Lk, £, EOMOBEETCORSERD

EBRBENOSRDI RS A—F—Y, bOEAEFE2 . 4.1 Yic—ERFL =,

0.15 s
Y = 0.477
b = 0.011 (1/hr)
~~
L)
-3
= 0.10 |-
A
| -
| <
- | vy
0.05 }
(4] [
0 0.1 0.2 0.3
L2 amn
—_—— r
s dt

2.4.3 ARTRAOEIDZEEE LABED (1/5)@S/dt) &
(1/8) (d 4r/d t) DBIR

1.3.2 5 2—=%—k, Kn, n, nDHE
(1) BHREBRIXERAVIEHES
O #R#E (M-M=R. Contoisk, BERicL 3) :
2. 4. 110¥F /2BHELULLERESE (CODBHE) »5, X (2.3,

1 Age

16)K%LkM~MK®HMm%ﬁﬁ&£&ﬁKﬁ“w%w/E —— &leE Ty

FEBEK2.4.4E580, k=0.036(1/hr)=0.864(1/H). Kn=120.7
g/ Q) NEShic, £/, X (2.3.15) DL ineweaver— BurkB @z m42 AL
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5. k=0.0341(1/hr)=0.818(1 /H). Kn=96.68(mg/ /)&% -7z,

Bohkk, KO EB02MAMNICo0 TR, LeMBEVIEScRR (2.3.15) kb,
(£7:0eNFBULEBAItEX (2.3.16) X0EB/ik, Kn2HOEHFREENRLI VN, &
NEDNRFTA—F ~{lE2HOT, Runge— Kutta@ZE TRD S B L leDEEME (ULTF.

BREREFTT) LERMBELOREEITHAE, L0HAELE, ¥5F V2EBE L
B, AULH>UBHEENBOLTVEDT, FHER2 L L LV, HOBHIIODVLTH,

M-MRXZEZBOTEBOHEATRL, BONAEREEE2 . 4.1 SI—EERFL i,
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.44 HISFUEBELLUAEBED Hofstee 7O w k

wKic, Fhva—& (i) 2BHBEEULELEBEKSE (F2.4.150) 2Flicxo, K (2.
3.14) Ta=— | DBEARDNS A—F —HEILD>VTENE, ‘

K(2.3.14) ica=—1%2RAL. fog e/ S) el T QOSE‘A“/;_ :fr

)

/A(—_—‘fse Y] AT ay bFEEM2.4.50K5180, n1=2.750ABk, 0O

MR H VT, X (2.3.15) @Lineweaver— Burk7 o w P2FTHSEK2.4.6 &
Y, k=0.378(1/bkr)=9.072(1/78). Kn=2.728»8ohtf, hok
o0 T HLEBOFETHBALS 20 ContoisRD T A -7 —%2FEL, FhoOD
HRAEHE2 . 4.2010—FHEFRL I,



1.0 |-
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245 TNa-RGEDEZBEL UEBAD 2og(L/S)E
Logl-A (1/(1/8) (dLr/dt) ) / A (L/S)1 DRI

(hr)
(-]

4 o
b3 K, - J

4
-—4I (7]

N 0.378 (1/hr)
- = 9.072 (1/H)
2 F Ko = 2.728
o ] i ['] i

o 0.2 0.4 0.6 0.8
(Le/S)-2. 750

2.4.6 INa-RAGDZREELEEBESD
Lineweaver-Burk 7'11w b

O MElraE: (B#icks) :
K (2.3.22),R(2.3.23) 20T, ERRAWICLDn, nOBELTH -
oo XM SoBON N MiEsFTO—HRLTVEI-LOT, X (2.3.15), X
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(2.3.16)DFEBEBRIAMNSKk, Knfi2ZhZhky, BREBEEABENEL—K
TENRGA—F —EH2RBAL K,

CSLEBEELULEREKE (F2.4.13) 2flicky, ERBHFE» Sa, e kdD
5, KX(2.3.22) k9o 0=0.920,.10=0.701,X(2.3.23) %0 n=
0.239.r=-0.790»8oNt, BiEDEE. KX (2.3.15) ®L ineweaver—
BurkZa v p25k=0.3122(t /hr). Kn=0.685, X (2.3.16) OHof-
stee7 2y P 5k=0.5687(1 hr), Kn=1.55 2N Eh8ukDdonik, 2h
50k, Knfiz BT, BlREEEZROZER2 . 4.7L450, Hofstee7 0 v b TK®D
foks Kn HOFENPPLERMBEICTVERER L, £, BEDEBSE, L inevweaver—
BurkZ7a vy b5 5k=0.03766(1 “hr), Kn=—604.6 3D@EE/ LI, Hof-
stee7 0y FTRTF—FONRNFIVFNKEL, R A -y —fH@RkDONEI s, 2O
ks Kz 0T, RIEOBALRBICERERERD., EMELERE LN, BUER

ny
n a | UiE k (1/wr) »
LT 1)
Lineweaver-Burk®? 0.3122  6.685
0.701 0.920
— e Hofstee® 0.5687 1.552
O
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BBohEh-f, HOBHICDOTLEBOFET k, Kn, n, n HERD, £2.4.
2 01— EFRTL M, BERAN B MENEIKE -0, 53 VRELLEHVE
BLBEIEDNDoL, COBE, k. Kofik kDT, BlRMREEMNE L OEKRETL -
e, FO—B2RBoNBh-OTEREL /2,
(2) BREHRAE2HVZES (M-MRKRiIck3)

O SOHMARETE3HE

£2.4 BITRLAEERKENS, @RTA (i) 2BEEL 4Dk Ko E%:Rk
Hio ™ (2.3.26) I28E-T, Qe;l:ﬁbt_;_ 7oy bl, K2.4. 808828,

COROBERIE, HEERK0.99 84 CEFICHEVEMEKEIRIL, k=0.184(1/
hr)=4.42C1 /H), Kn=778 . 4(mg/ OOENBOSHMN, KnfiZ I h % TiFl
BREDVTHREINTVALDID BEHICKEIULFETH -z, TOBEBE, £2 . 4.
SicabhBEIHic, BEMBEHCSNIE60n, (A5 1604ng/(ETEMLTHY,
SH—ETHbLHLE dS Adt=0 L LHREZHBLLTCVELEDEELZLNSE, BEDC
EnS, ASKBRERTS 2 BB H>ILEATETHD, BOUEENREOLUDI -
DT, COHFER2VTER, ThULEORFIFT LI - f,

O SAHMKHMETHAZIES

¥5F v AERBELEBADE?2 4.1 L 0EREKEEAVLT, T FMKEHEAROK %
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100 | Ly = 416.12+L 1sz - 1078.2
o ¢ 1 ad [ 0 L L 2 1 ]
o 30 3s 4.0 o 2 4 6 8 10 12
trz (br) Lt (hr)
2.4.8 ARTKROZHEELLESS 249 V¥EI3FUEBELLEBAOD
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k3 i

2 LB

1000 P
REEtE 7o P42 ER2.
4.9&0D, HEEXD K = soo T
0.0777(1/hr) RBSH
foo 12 R (2.3.31) &

(sg/ 2)

600 |

#-T. CODunEEle, 1ot 4 400 }

L (S:-S) 27ay bd53

EM2.4.10&0Y, HRO |

HEELKEMSK=0.0398 i . . . . .
(1/h)=0.955 (1,/78). ° 0 200 400 600 800 1000 1200

VEMS5Ka=80.9 (g Q)
HEohik, HBOEHICOVLT

S - S (ng/ 2)

bRROHAEZTLL, 05 B 2.4.10 ¥I3FV2EELUEBADCODM
PERLEL 4.1 91—BE B 0 & (S2-S1) OBIE
RU T '
O ShfogisticHNBAIEBE
BERTA (i) #8BBELEE2.4 . 80EBREHELH VT, X (2.3.36) B>
I
INeS
$, 0l EHLTbtET oy PFSEM2. 4.1 14D, HEED L =0.2
Slﬂ“So

862ﬂ@bhho:@Eﬁ®WﬁéB&an\B=h(ém- w0

t ()

/8)
T 1 =-0.2862-t - 8.8394
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Sn=S,/(1 - if’ Py Ein. ke =0.2862 L MEMLS SRR
So—960mg/ DERAFSESa=1968 g, OEH-%, Ll Sake” o
MThrid, BEOOLTIREHGHTSnENKEEEELS, 22T, 4 #&
0.2862%4F0FEML. HEBMAETHRE L-1BOSOEMENS S
ExfTloto COBE, t=8.0¢r), SOERMEL1 595ng/2ELTSnEiERD3
E17283.5ng/0&Mo7, 1" =0.28627T, Sad¥1868ng/¢ £1723.5
ng /DB EICOVT, X (2.3.33) »OSORFREALKTZIER2.4.12&%
D, MFBEVBLSMELD G, BB ZEMENSBLSHEOINERF—¥

LEL—BLTVEI LRI S, COp HEERMENSBISniE%E Qn[(e‘u,tz +

Sn—So 2ty ) Sm— S,
S )/ (e N Soe

Ty bEAFTRSER2.4. 1305 Ko, R (2.3.38) o, HZXD

k=0.0637(1/hr) =1.529(C1 /78, MA»5Kn=18.90me Q) 2B/,

HOBEOBELEBIILTITA—F —EERD, 2.4.1 9—HFBRFL

Y] ICRAL, fe.=fe, /2 ¢HBt2EEL-T, ¥8&

1500
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n’ 1000

(o] EMia

12=0.2862,S»=18680D K o ¥ & 1l
----- Sa=1723. 5 HEL RO EE
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600 |

400

(ng/ 2)

Lot

200

:tz
[ + (Sm—S0)/Se }
oy = 766.58 + &n -

t1
+ (Sw—Sg)/Se

- 26.17
1 |

o] 05 10

u'ta
e + (Sm—Sa)/So
£n

u’ty
e + (Sm—Sa)/Se

2.4.13 SRTKOZ2EEBLLABED L1
Mt Mty
gn[ (e + (5n-S0)/Se) / (e + (Sm-S0)/Se) ]
DORAtR

O HEmiraE -

ERERBENOMEMBERS =S, - o ' PHOT, RERHEOERBEANOR/PZ
REPTINT A —=F —k, KnkRkd, ChooBREE2 4.1 YIC—BERLE, I
Ly ST NIA-F7 —HEIHRSERRNIC L 5ERE GIEEMEE) ckoiE
BHOI,

1.3.3 BHETHBLNANIA-F—ERLIEREMREEMNBEBE O

#2.4.19, £2.4.20 kFsdinsr—y—fliEE-T, BEtIcBT3EE
BREEDS LEBRE (e, BINERXNSEERDEZN, 550V EEBERDOINLVE
Al Runge— KuttaiiTko, ElEEOEKETH -/, W2.4.14~2.4.20
K, BREECBUIEAEL B0 FETHRABREREOUBRDO—FLFRL L, &H
ETROLTNTORFHBRLEC LBEBICLID0T, k{—HTEL0LBATHRL
oo Wb, KthoeRikid, BE o v kDL ineveaver— Burk® A2 5F 7,
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ny
REEFAR Mtk x(1/8) s [ ]

LLEL]
b-1-5:9 REH 15.27 0.578  0.552 .32
S 3000 |
~
» .
b
"
b O MLSS¥%:##
2000 o
8 A CODcr£mia
(6]
® Q
-]
/5]
o 1000
=
=

(3] 10 20 30

B M ( hr)

B 2.4.20 ESHEEXBRICBEIIAMLSSEE. CODer
BREEZLOENEL HEEOLE
(BEER T bV LA BB L LEES)

1.4 % %
1.4.1 FHERB8NSHLBUEFEOLBRKRE
M-MRicBLT, SHAMKEBTHAZBAICE, K2.4.14, M2.4.16~K
2. 4.1 8ICRLEEIIC, BEOYIBLEMTEABLEBEEECHIRIOENS SR,
Mot FrDHMEATL»S LledETELVOTEALBELLWELEDNS, T/,
ShifogisticRITHAZ A EAIE, M2.4. 1 41FRLEE I, EABEEE/EN-K
FTEEENL VN, BARICEEINE RS2 -7 ¥R, FEVERTH B, ERE
Tk, K2.4.15~K2.4.181cRlikdic, ERBEEHEEHEI K S B Y,
K2.4.190&%5k, BEICE-THBED—HLIULVWEENS - 7,
Contois®X, BARicbvT, iAE TR, K2.4.14, K2.4.15, 2.4,
P 7~K2.4.19icmELickdic, §XTOBAHICH>VT, PROKCEETCENE L
ElREAN B L, BRICSTIA-Y-2HNTE50T, BHMEFETHELBDNS,
EERicbu0T, JEmrE (BRRBAK) TROE3HER, 2/ E2-F-2H0 5

1 d¢ 1 d¢r N
En nEAEEICEONEN (1) ‘s‘T: )/ 95, 21/ 5 =)/ 2Dk 5
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EUAEAENEISEIROSRIFARELORVDT, oo MEXNFLIEHVEICE 7D,
FELLBVERLELEBOHE, LML, kDohicnRsA—-F-hoBohimlRE
g, M2.4.15, M2.4.16, M2.4.20iR/RliEIic, KSEMEE -
LTV,

1.4.2 K3 2—-%—kOH#

%9 4.1 90FERENSBRKET, CODRFObOEEBETEE, CSL>Y
Wa—2(i)>rpa—-2()>HBEEF Y Ty >EKTFAUD>EEFMIIL>T
F—RA>PVAODMEIEKE >/, CSLIEBHTENBRUEERL, PVARMBOEE I,
KEA LS, BAREME TS S I LRSI,

1.4.3 BHEBEORMEHEZEIL2WVLT

SE. MrAEBODTHR--ORETF U EABRLLILBADAT, fiZCODcer¥
FECODMTITR - TED, EMEIBRUEERYNBEERE (eicEBThA TV, DK
YIENBBEERYICTA—F —k, KaEEINE0T, 5%, COAKODVWTERY
LHRENDBLEDNS,

EoH EBEEBICIZHHNERNRIA-F-DAE

2.1 HEEROPHFER T A-F—{HIcHTZBEEXR
EEEEERLAVT, BUEARERZHNFANLERLLHER, BREEP VY a v
yao—F., $-EEHBECREEZORBECODLVTOWEDENT, ThETEHRERES
nTx7, ¥ic, Jenkins & Garrison®®, Lawrence & McCarty®*®, ZOfOBH
BEMN, EHEEREEEM () OE&E2AREOHBECERLTHS, BNFEXNIT A
— Y —HEEOREFECHETAIRSLOWMENRREShTE L, IR, BEKRED
RIEEFLRICM-MEAAVTRIFSh60T, Bohi/ o2 —F —HIBEOHK
HoBEIEAIh TR, £2.4.2 11K, SEEBEERLT, BREATHOLL
BNERNRTA -V —OBEXREL—FEERLE, XM, YHEHEIO0.3~0.70H
Blcdh BECHBAE SN FESICLIDELASEELS BV, MEEHO0.0 !
~0.3 (1 /8) ofing<, BEicE-TW0.7 (1 /B) REOFVEZEELD
bbb, 7. k. Knfild, BEFcH-TEARFIhTE LN, BECHRRE, 20
ek O BOEEIATOL S,

2.2 ERHWBLHE
ERICIE, K2.4.2 1 0FRELZRRAVERBREEL, $1%2.4.2204
BROARTAE BV, KEZWHMEER (to) 25BHELT, —ERBEORAEZHE
MEiic s L, KMtsfi (208, 158, 1 0B, 8H, 6Hd., 58, 4B, 38,
2H. 1H., 0.58) TEBU, tsO—ERBE, £2.4.2 JicRLEBERSE
WEBVETITE - T2,
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% 2.4.21 JBEEBHAAWALRERICBIIBHEANT A -5 - OBREXEKE

" H N7 rA - 5 - e
SFEEE | mBrEE |
- Y b k Kn C)
® H (/) /8) (mg/ 2)
EETK 0.5  0.055 MLVSS,BOD | 20 ~ 21 40)
FHETK 0.67 0.048 MLVSS,BOD | 20 ~ 21 40)
FETK 0.67 0.07 5.6 22.0 MLVSS,C0D | 20 ~ 21 40)
FETK 0.48 0.07 MLVSS, COD 10 41)
EETK 0.38 0.07 NLVSS, COD 20 41)
EETK 0.52 0.08 6.40 105 MLSS , 80D 42)
EETK 0.5 0.06 26.4 120 HLSS ,BOD 43)
FETK 0.33  0.001 MLVSS, COD 38)
FEFoKk(PomonaliLFEi8) 0.33  0.04 MLVSS, COD 38)
FEETFK(Bozemanli®i8) |0.70 o0.025 MLVSS,BOD | - 13.2¢ 44)
EFTK (FHRE) 0.65 0.0432 0.3432 71.3 MLVSS,BOD | 20 ~ 21 45)
£ FK (FEHRHRA) 0.70 0.048 0.1224 13.2 MLVSS,BOD | 20 ~ 21 45)
EFK (EHE 0.54 0.0139 0.0382  12.4 MLVSS,BOD | 20 ~ 21 45)
SRTFK 0.372 0.098  8.35 45.5 MLVSS, BOD 9)
BRTK 0.65 0.18 MLVSS, BOD 40)
Tha-z 0.577 0.454 28.7 26.5 MLSS ,C0D | 25%0.5 46)
INa-2z 0.569 0.396 28.3% 0.0462% | MLSS ,COD | 2540.5 46)
Tha-2 0.557 0.353 MLSS ,C0D | 25%0.5 46)
INa-z 0.42 0.087 . 3.0 355 HLVSS; BOD 40)
Ina-2 0.59 3.3 MLVSS, BOD 10 40)
Inva-z 0.34 0.03 WLSS ,T0C | 20+2 an
NI PRI by 0.411 0.065 MLSS ,COD 48)
RSPy 0.43 14.5 5 HLVSS, BOD 40)
ThA-R - RTbpY 0.49 10.3 NLVSS, BOD 40)
A¥AHAINY 0.48 0.045 5.1 100 NLVSS, BOD 40)
V7 FRY Ik 0.392 0.029  0.089 0.528 MLSS ,COD | 20 ~ 30 49)
VARSI RINT ] -3 0.349 0.031 o0.101 0.31 NLSS ,€0D | 20 ~ 30 49)
INTEK 0.157 0.012 - 0.324 20.85 MLSS ,C0D | 20 ~ 30 49)
BikANEAK 0.53  0.250 MLVSS, BOD 43)
NNT - BIsREEK 0.47 0.199 MLVSS, BOD 43)
X EREPK 0.38 0.72 MLVSS, COD 50)
FXERE - MIPEK 0.69 0.9 HLVSS, COD 50)
RYTZAF IRk 0.32 1.2 MLVSS, COD 50)
Ry - SR HEK
() 0.57 0.115 NLVSS, COD 5)
YY) 0.38  0.075 MLVSS, COD 5)
(ryETOY) 0.41  0.065 MLVSS, COD 5)
(v ko R) 0.49 0.028 MLVSS, COD 5)
(%) 0.46 0.115 MLVSS, COD 5)
(o1 %) 0.88 0.190 NLVSS, COD 5)
(¥1X) 0.74 0.144 16.2 355 MLVSS, COD 51)

* Contois®D k , Km fli . ** HAKOTHKE

BEEAKRIZ25+0.5C, BEBIR1.0~1.50/DicehPh#HEl i, T,
BSEOPHIZ, V VvEEBHEELBEVT, PHE6 . 0~6. 51 BEF—FIc&EHEL I,

MEHEBE. MLSS, pH, CODecrT, BRI I2EMBER I, £TELD
(10000rpn, 10%5) o}, 20 LBEDOCODerépH%E, L ZDEBYOM
LSSA#ZhZhflEL T, BREMEAKRDOMLSSE&pH, CODcer2kdbi, Thd
ORI TARRBRBRAE L& - o
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¥

#BO

2.4.21 BEEFERELAAHERBRAREOHEXE
* 2.4.22 AR TKROEMER
B 7 BE (mg/ 0)
Peptone ’ 150
¥ X 100
Urea 25
NaC ¢ 7.5
KC £ 3.5
caC g2 3.5
MgS04 2.5
K2HPO 4 267
KH2P0 4 33
CODcr 230~292 mg/ ¢
pH 6.9
% 2.4.23 [ERBIEWEAE
ts{Ei (H) 5l & th & K &
20 ~ 10 Ul FR2ESESI XK &
8 ~ 6 SHEBEX3EIH&HE
5 ~ 2 SEHEMPpEEQFIGI 2K E
1 ~ 0.5 2.0~2, SEHEBE1IOmMOHIB 2k &
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2.3 EREH

EBREEEE2.4.2410F Lk, COF -2 bERBAHERANRTA-F-LHENT

3LMDEDICILE,

# 2.4.24 EBREE
B B S = gs BEx C0D-SS Lr*
s (B wrvoy | BRR | e ] oo | %EF 18RO | &5
0.5 217 6.5 292 55.7 80.8 6.46 5.23
1 442 6.3 292 44 .7 84.17 3.17 2.69
2 632 6.3 285 40.8 85.6 2.16 1.85
3 930 6.3 285 41.0 85.6 1.47 1.26
4 1065 6.2 278 34.3 87.17 1.25 1.10
5 1412 6.0 278 25.7 90.8 0.85 0.86
[ 1567 6.3 26 38.0 85.8 0.82 0.70
8 2198 6.1 26 35.3 86.8 0.59 0.51
10 2260 6.0 23 19.4 91.4 0.49 0.45
15 3040 6.1 23 19.6 81.5 0. 36 0.33
20 2633 6.0 231 23.0 80.0 0.42 0.36
* LrRERARMENOLEBRBREZETS S
9.83.1 R3A-%—Y, bORAE
20
# (2.3.69) kEJSLT, 1
Y = 0.403
QS 1.8 -
sl LT (s—0e) %7 b= 0128 (VE)
V.S
1.6 F
oy bEEER2.4.220%51C a
KD, Y=0.403.b=0.126 S aaf
(1 /8) ¥Bohi, als 1ol
2.83.2 K3 X—%—k Kn ~[=
n. nd HE .oor
FEE2HOAMEERHKEIX, " cs |
3
#2.2. 1OBNORME~KES o6 b
DRIGEFARDO NG A—F — % o
04 F
ko, ROEREB K, A
O &H20M-MRcLzBE o2r
M—M=E DL ineweaver— Burk” 0 1 L 2 1 i
o 1 2 3 4 5 6
ow FdBWIEHofstee7a v b %
LY. ke KnfiR® 5 A0 EN TE B - w wE
Bonit-oT, ThI EBRFLEH»
B 2.4.22  u & (1/S) (d4r/dt) DB

- oo
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O #HESOM-MEERICEZHE :

M-MEEROnEEZR(2.3.19) »okv5EK2.4.23L40,n=1.480
NnESHf, COMEEABEVT, M-MEERODL ineveaver — Burk7o v F2 &3 &K
2.4.24¢00,k=3.25(1/78). Kn=622 . 9h»Botlk, RicK2.4.25
el & BAEOMBEE, T, Bohi s A—F—@EM-MEERER (2.3.
69) KRAL, EHLTHBONBEKRRLY, tsfli& e BRMARERTL .

fog Le
1.2 1.5 1.8
I“‘ T T { l i ¥ 1
- [ n = 1.480
& .
Q -
N -0 |-
s.l.. I o
L= - O
...|m o
S -15 P
< o O
1)
‘o
o
S I
-20 |

X 2.4.23 gog [-A (1L/7(1/8)([@4/dt)) /AL] &
fdog ,Qe@BEH%

k = 3.25 (1/8)

3 Ke=622.8 o
m
2
é,.,
~ ~
,—cl"’
N\ 1

1/8et. 480 (x10-2)

2.4.24 1/7(1/8)(d&/dt) L 1/ Le)- 480 DRJ{R
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80 -O (e} Ml
N LES B 558 k7 ]
S o
S 40 |
)
S
20 |
) N | 1 1
o 2 4 ] 8 10 15 20

ts (A)

2.4.25 tsiLDBiF

1
Kn(l +b-ts) 1
te = oo (2.4.6)

CORED, tslHMWELLZ L, ERi(eEEBRMBRREH>I D -BLUDI - I,

O %#30ContoisRick3a

ContoisED L ineweaver— Burk”o v b2 &5 &, K2.4.26 7D, k=2.98
(1/H) Kn=0.0586»¥Botik, KRic, B2.4.2 Tictsflid ERlle/SHEDBEE
B, $1BoNfNT2—F —HEContoisRER (2.3.69) KRA. EHLTES
NERAELD, tsflidle/ SOBRBBOLBWRTHRL I,

k =2.98 (1/8)
Km = 0.056 O

d gr
(8)

dt

1
v/ —
S

2.4.26  1/(1/8)(d@/dt) & 1/ (Le/S) DBIE
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o3 r

I o Ml

: ----- Contoisi o) B & i
' — EFFonRHe
:
1
{
4
1

Lo/5

o 3 10 15 . 20

ts (B/)
B 2.4.27 tskfe/SOME

Qe _ Kn(l +b-ts) (2.4.7)
S ts(Y « k—b)—1

COEED, tsEMR2ANET, BRELERHRANERICEIS—FELE,
O &HKE4OBARICLEIES
BAXOMES RIcBNFETRDBEE2.4.28280.1=0.844085N7,

)/ A (Le/S) ]

dgr
S dt

1

fogl -4/ —

o] 1.0 1.5 20

Le
- fLog

2.4.28  gog [-A (1L/7(1/S)(d0r/dt)) /
A(L/S)] & - Qog (Le/S) DBIR

- 113 —



CofEERVT, BEXo
L ineweaver— Burk”7 o v + %

EBEH2.4.29¢08D, k =
5.78(1/78). Kn=0.246
RBont, i, FiEBICLT
BAXOLSHUMNMBRANS,
tsfli& fe/SOERBMRER2.
4.2 TDERTHRLI,

ge  _ Ka(l+b-ts)
S ts(Y - k=0 -1
(2.4.8)

ZORED, tsMN2HED/MEE
ETHLEHMBEICEL—FE L. Con-
toisKK D BAKX D HAREAHEIC
S BETRI LN 1,

O &H10ERRALEHE

a L x=5.78 as@)
Kn = 0.246 o
@
2
ﬁh
-clm
D 1
o A
o] 20 40 60 80
(Le/5)-0. 844
2.4.29 1/Q1/8)(d4/d1) & ( Le/S) -0-844

DB

K (2.3.22), X(2.83.23) cvERRL2FLTAS> &, R(2.3.22) 0
B&icd.n=1.147,01=0.2807T, EHEREN0.886,710, X (2.3.

23) oBAKCE, n=—-

1.214,n=-0.511TADELLYD, EHBEGREMN

0.227TThHofce LEN-T, 22THE, X (2.3.22) PSkDin, nfEEHL
T, ks KnfiZEBHBLi, BERXDOL ineveaver—Burk’o v b2 &2 EK2.4.30¢2

k=7.84 (1/8)
Km = 0.0055

a o
-
a|.. 2
| o
r-ilm
N 1
o
(]
2.4.30

0.0.280

S1. 147 (x10%)

1/7(1/8)(der/dt) & 1 / ( QeD- 280/S1.147)
DR
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B, k=7.84(C1,/8). Kn
=0.0055MNBohi, Fi.

AR L CERBERX, S BT . o Ewm
Btsfli & Qe 220 /S MTOEE z — EBfo’azmp

B&EEB X UERQe® 28° /S 147
EEM2.4.3 LicRLf,

gel Kn(l +b-ts)

gn ts(Y - k=b)—1
(2.4.9) o
oIy, tsEHOZEBETER ° s 10 15 20
BLERBRNE KL, ts  (E)
b, BRIBEFIRERVT
Bonk@gHERATA-F—{&
£2%2.4.251—EEFLI,

FXRIIPZINTE

2.4.31 tske0-280 /S 1. 14TDRY{H

#F2.4.25 MEBEBICBIIZERVETNROBHEINTXA -5 —1F

NFRX =% — b K K
m n m
1/ 1/
RIBETNLR ass) a/8)
M-M=® - - - -
M-M#iFxX 3.25 622.9 1.480 -
Contois® 0.403 0.126 2.98 0.056 1 1
mAx K 5.78 0.246 0.844 -
-~ 7.84 0.0055 0.280 1.147
2.4 % -3

M-MRTERFLEBE, k. KnfZAELY, TEM-MEERXTRIFLAEBA. K
2.4 .25 RLEEDIC, HEABMEIEAHRAIENELLE LD B LA, -,
chi, EREEREBEYBESOEEEM BRI OAROKREILEFGH LD, M- M
K55 0VEM-MEBEERXNTE, COXEFEHBEILREATEINLIOTHELELSNS,
¥7:, ContoisRNHBAVIBARICEIBITTIX, B2.4.2 TRl -EREEERH
BIEL—KLEN, BEROFPtsOBEVETOERBEICLICBEEL 2, Ric, BEX
TRITLESE, R (2.3.22) &R (2.3.23) »oRDi-@HHEDn, R, £-
RABREBABHTE>Tco T, SOEFMHEICEN, (eOFEMBIC ATV FNRE-T 18D,
IhRK (2.8.23) OAefIcHEL, ADEZRLELLDEZZONE, LAL,
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®(2.3.22) pokdin nEL2HVEE, K2 .4.3 1R LEES IS, ERMEE
BRMAREERCEIS—BL, HELARIA-F-FERETEZ I,

Lo T. M- MAB30EM-MEEX TR TCEROVERIL>VTH,
ContoisR, BERSZVREBRRNOBANTETHE - Eiibhoi, LL. BRE
TEMIDY, REEFAVRXNERICL > TOBEOT, NI A -7 —RAEDROIRED
TELL, 2, BERAFEAVIBE IR, OTAEF-FEXLL, QERE IS
SUVFNRBIGEUCHERRAIA I —HEZRETERVILLHE, TORIDVT,
Contois®, BARR, RO OM-MREBEFRALFETEL ., ERAERKEVBES
DEFNRKELTHL, TAMETEEZLVAS,

Fhos M-MATEBIFLLBESOk KR, RliclB~BHTRBVWEENB LN
21DT, £2.4. 21 eRUEBEXMBALEERTELI -2, Y, bER, BEX
MELZEFHERCENBONE,

£3H REAEOES - EREAEBICBUZIHNERN T A-F —HOD
H#g
3.1 EBRMMEIFE

O HAREER :

FRO(OMHEHEBRELH V., BXB3(/ 7. pHET . 0icRb, £2.4.2208
KTFAZEBEHEE L CHSBBERET T >, ARWEH5C. 10C, 15C, 20°%C,.
25C,. 30CRENENBREL, HERI, FHcHVLVAR2 . 4.2 |l0BKE2E
BAE AN, BREAKE:S LEFTEBET—EL L. ts 4.8 ~9ACHERKERTE
ShaiEEBREM VI, MEEEBEEH1500~1600 ng 0. ¥VIEKMLSS#
Bix290~470m/0 &L, £H. AWHEBIIMLSS, CODere, A HER
TARBFED Ik - 2, '

O EREEER :

ERFELLTC. K2 4.2 1 0FREEER2RAVBRAMEN2.4.3 21cR/RLEAB
REZOLVEARAMEBEIE (FERy v M) 2V, £2.4.2208KTk%
BT, RABBRELZ-TLL., ts@d3VIBREAKELELEE, £2.4.26
OERFHT, BrERLL, ZERITHE2 .4 .2 10%¥E%2, F/-ER2TRE?.
4 .320%BEH VL, ER2THVEBEHRI T TR v M EITHE3D T, tsfliidta
EEFLLNBE, £/, BERTIsHE—BILROILD, BREIZKEBELE2 4.
23DEIFTNU -, B, BREOPHEY VEBHEAT—EILK - I,

BERABOREELETELHRE (10000rpn, 1 05) L, 20 LEBiIcOLT
pH, CODcrd20iTOC%:, $LEBYIC>VWTMLSSE2ZhZANIT LI, &
NoDAFETRRRFE D ICk - 2,
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WA K

%
ERttsRUT

|
A2

MRk
AEAn
an RSER
o
EEkN

BXAT®K 4.8 2

B 2.4.32 FERYy MEERFRLEEEOEXE

# 2.4.26 HEAGRHEEBOEREH

#F
3o K& iﬁ X te ts
2/ h 5|
e rges | mEM | Bh | & &
£RB1 10, 20, 30, 490 7.0 ‘2.0~3.0 7.0 10, 5, 2, 1
£¥R2 10, 20, 30, 40 7.0 2.0~3.0 24, 12, 6, 3 1, 0.5, 0.25, 0.125
3.2 ERER#
O ENERER :

FiRDHET, (- IRBEELCREIN LB NERGA—F—l4FE2.4.27
K—EEREFLEk, SULoDNRFA—F —liZHVT, Runge— KuttaZcRIFHEBE L kD
2&,.K2.4.331cPRL-EDic, EREEERMBIZE 5L .

# 2.4.21 MEIBEERICBIZHGHEANTA-5 -1

\‘—3;- b M-MxK ContoisiX, BERX %= B A
BR (1/8) n k Km n k Km n k Km
BECC e (m/2) (/H) (eg/ 2) we) (/)
5 0.414 0.184 1 1.704 539.1 1 1.805 1.043 - - - -
10 0.434 0.061 1 3.022 449.8 1 2.501 90.372 1.906 1.716 2.110 0.437
15 0.474 0.432 1 9.024 817.7 1 8.170  0.230 2.193 3.575 4.517 9.1x10-¢
20 0.428 0.341 1 14.32 2084.8 1 15.12 2.513 - - - -
25 0.496 0.641 1 52.00 5196.2 1 15.23 1.685 2.946 0.599 8.222 6.73x10%
30 0.456 0.528 - - - 1 23.97 2.425 1.958 1.063 9.322 154.9
20% 0.477 0.264 - - - 1.895 7.68 0.742 - - - -

* F2.4.19, MAMDERTARUIDONTA-F (@
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3.3 % -3

BAERERTR., YHREBRAEILIZEMNILA LR, MERBEEBENSEL
BALEOVKREZUEERLE, M-MAODKERZ. 5CO1.704(1 /B)N525CD
52. 01 /7H)¥ ML, KnfAbB UK WMERERL M, £2.4.1~%2.4.
SOBEXERBICHN, DEOBVWETH >, TH., ContoisRNd3VIIEBEARXDKE
i, 5CD1.805C1 /E)H»S30CD23.97(1 /B CHMBEEAETL =M,
Knffiz0.2~2 5 BEOEEE >z, ERRNOKEIR, 10CD2.1 11 /H)DD
30CD9.322(1/B)ETHMLEN, KniSEREEICIDA ¥ -MEEC
RBu-inBoni, Chiz, EEBEZFcHONn, XM ELORE - e -
lt®ThHb, OXH5iIc, EFZLEICHVT, EREELRIC X NT 2 HRAEF
FEbho i,

Ric, ERBEERTI, Y, bERZ, ERIICHENT, ZER2OBENERFICKZ L,
Chik, ZER2TR. TOCTEHBELZRMELLILICMAT, tsBEOBRTHBEMNO0 .
125~1.008THD, ER1Dtsfll (1.0~208) thHXTERICEVETE-
JEickB, COBR, ERE2 TR, BHEBEBREYDO L NKEL, BFRERENRFVER
BB, pOBOVREDENRBIEL T, I A-F~Y, MENKEL LD EE
Zohd, . M-MRHZ3VEM-MEEXTHEITLBE, k. KnidBULEEMN
Botiih i, Thid, FiIliTENEIE, BHEFRBREYBESOLEHLHL2 -
ORIGEFNVRTRBEICRRTERLOISOTHS, ERNTRITL B4, BERRAK
To, MEEROTHLRUMENBONRVBANEhof, Shikt, R (2.3.22) &

1
0K (2.3.23) w&FEHB M {2 (1 / ry

d
dfr Y/ 28} 302 (~1

1 dir

S dt

KRBT BtsEOEANRLBRELIEL, BERRSFETLI BT - HLRRELTVLE
JEickBEEILOND, UL, o nEICESERENESH LB, K2.4.34
WWARLEED I, BERELEAHBRIEI IS —BEL TV, ContoisRTRITL 1284, ¢
NRTOBEHERDVWTNFA—F—f@MrRkDOoNic, EBR1TIX, EREX3.00~4.17
(1/78), KnfEiiz0.0293~0.0490&3FRILCEMNEBOSN, TLER2 T, k
EE10CD5. 971 /7E)HS540CD27.0(1 /8) FcHimfmERL, Knfl
20.321~0.819BEDOHEEI >,

DL, ERAEOES - BHEMERCBIZHFNERINR T A - —HE2ERTE L, Y,
MEREEERLI D GENERTHONLBEOSFNFEVEARL, ContoisRd 3 L IIE
AROKEWE, HS - BEFEEEL L, BEEFCHEOHNERIC S22, BABEDH
NEBEGEROZNID LZOMMAENKEN >, Th. ContoisRd 3LV IIBEARD

s

)/ 2 e} DERBRENKZVIE, FLERIBIVER2OZEEREAE
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Kafild, BINEBOFNERBEROENLIDOEVWEER L, LT, A—EH.
E—BREHCEBEOES - BHEAEETR, BoN T2 —F —#NRI Y batch
growth parameter®O BERNDILHNEETHE L VA 5,

WAH BEEFed-BatchiE B XB3ENERXINNTA-F—DHIE
4.1 EBRMBLFE

EREBOBANER2.4.35. K2.4.361KZNENRLI, K2.4.3508
SHE., IBHPBERMHERNT, Z20AREINBITHY, FRREORELHATLE
AOkD, EROSAEKREE)I SBRAL . BRMIERKERICRESL, BEE
ER—FIC¥ETEEX50c Ui, £, BREICE, BRERSB74 05— (EER
VT LBMRI9FTS4F) 2EEL, BOTRALLEANKET S L5 TL
5. ®2.4.360@BAME, AMNI0T, NARERER B 1 Ly —£EBEL,
I RFAREORKLENSLREOLD, BEROSAKRNISBRL -, BRHE KRS
BiEsh, BRERCBRALLE-F —, BBk ), BEREN-BLER TR X
R R O -

ERICE, £2.4.50RLEARTAE EREREESRORMLERAERAE 2 BET
BELABRLCEONG ERK GUT. EPKEESR) 2HH L, RRABESRE. &K
FTAEZ2BELULEBSICRE. COEETFDFILl and Drav R CEE - IZLL LD
B, $REBEAEEEL LEBACY., EREROBSMADOEEEREAKLENEN
Bui,

LREEBRE 1 EAEVR, FEELBRAMICBAL, BEROKARKTI~3H
lasGEE L Tho, BEFed— BatchiEBEREHBKB LI, Kb, 8K TKkEEELL
REBRTEE2.4.350%BE, ¥RRRAEERL LAERTERI2 . 4.3 60%E
2ERERAL I,

O EREME : kod~rk, BELCBYEBERESIRD B0 A BERICTL i,

by = Y lter ) (2.3.89)

(1= 25
ARTARABBYET, Ss=0&%50, FLERKGENLBBEBHR /AL 2EEHEL
BUESED EBRTHEDT, SskSkTHDBSs/ Sk 0EELTEL, LihisT,
CEREKRRO LS B,

by = ket (2.4.10)

ts
FTbb, FELsMT, —EBBILLBFROKEIWMOBAELTLRALE, |HOBREKE
RoBEERXHISHRETE S,

— 121 —



2\ WA K AP
) ‘
7 9

W

6
ok

R K

10

1: BX : {EEKE, 3: ERFRARBRT74NLY -, 4 BHEHAEE,
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2.4.35 M4 Fed—Batch#IEERFKE (1) OBAH

A
; r 10 11
Dki—( ap )
8 K

4
fo]
uul.l.lu
(- o—
S
et
S

1: BB, 2 : K, 3 : BEHBREI>BT74LY -, 4 SILHEMAEE,
5 : BAEM, 6: -y -, T WEE, 8 : EHEIFEM, 9: BHEHSRBFE
V7, 10 : FE#H,1l: 2T =RV

2.4.36  #§E Fed—BatchiTBEEREKE (1) ORAR
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EHEFed— BatchiIEROEEEBITHSHFNER ST A —F -2 BHICRET 5103,
BFREEZMOVEBEZEL, GHARMEVEES BIUVEERBE(cDE(EKRELSTE L
ENHb, FIT, JITWR, tsiEA0.25H, 0.5H, 1.0H. 1.5H, 2.0H
WEBEL, BM2EDOtsBTERLEBAICI I BRI, TR EAUADtRMTERL
EBGCR2BEIEILBEREIMOBELETNE - T,

BE, EOMNEBRTY, BEASERAT CRRAMARSRNFERRVICEBT LT
EOECHCEREEENABESELENLN, EBIcE, BERBEE VY TEITHE
ARVA—FBUEBTILEELY, 220, BRERNCEELLEHRER B 740
Y-, BHGLBEARDEMNRHETA LI CEERARERYD, FRESZIN B
BRI, RATVE-—BL#EBTE2 LI,

O EBEH : EBREAHLE2.4.3 1R, BEEER. 8RTAOBA,
20+£0.5C, 30£0.5Cic, FLEHADBEE, 1521 CLETNTNREL 12,
BRAEERER., ARTAOBASICES514.7T~2036n8/0. EFAkoEA I
78.85m/0C., ¥LVBEEUFREMEDBEI, ARTAOBAICRE3687~
9626ng/0, EHFADBAICIZ236 0ng/(TEREHBL -,

# 2.4.31 E=BE#

®H g BEHEN | —EUDOFR | BRESMD Y | $I5ULSS | FEACODE
BREE ts BEMV [HEBMVE Ve |OMBte—te-1 | BESo |E3 s
X oH (4] (") (¢)) (2 (kr) (mg/ 2) | (mg/ 2)
0.253 6.68 1.1 1 9094 1771
0.463 5.83 0.525 1 9626 2036
20+0.5
1.52 5.68 0.366 2 8304 1000
ERTK
: 2.10 6.69 0.266 2 31445 514.7
0.506 6.68 0.550 1 4514 1192.5
30+0.5
0.994 6.68 0.560 2 8421 2035
FEHK 15%1 0.243 2.50 0.428 1 2360 78.9

* SERTKIZCODcrgir. EHKIZCODmSIK  *x EERBAKE 1 O RMEONLSSEE

O SrHe : KEWMFERE2E&ELHHE (10000rpn, 104) L, 1EHE
DLEBEDCOD LLBPOMLS SEREL, CODANTIR, EKTAEEHALL
RBAIIRCODer, EHAEZERELABACRCODMEREL ., Wb, FRY
NTTFARBRAEICBUTITR - fe,
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4.2 EBERE
BRTFTAE2ERLLIBAOMLS SBESIUCODRBREDORBE(LE, ts=
0.2530ERBREB BT ZBALEREMELTEDBITT, M2.4.3 TBIFL I,
T, EEAEEELLLBAOMLSSBEBLUVCODBEOERELLEK2.4.3
BItiRL fco BDtsDERRUHDOHE AL, CHLODOREEROEREMNNE SN,
4.2.1 R"3A-¥—Y, bORME
K (2.3.95),. X(2.3.96) &K (2.3.97) o, EERKEINVEBENED
HEMEE p CREEREEFELZEHL, LrcXLTedTay bLT, 522
=Y. b&RDik, ARTAEBREELBEOL ELIOMEBEE, ts=0.2530ER
GHOBEERBMELTR2.4.3 91R Lz, $h, EHARERLLLBEOL L
LroBf%2M2.4.40RLice CHhED, 8BKFATWEY=0.357, b=
0.195C1 /H). EHATRY=1.524. b=0.148(1/0)0ENELHI:,
MOERFHOBELARICLTY., MEERD, £2 .4 . 32Kk—EHEFLE, b,
ts= 0.9 94 DERRBFILBIZARTAEERLLELEAICIE, 842 10g/ (OME
ML S SBEN2 SEAIERD 2 SHAEICZ3 45 8ng 0L MOERIENTHVE
LRB-TERVWETLEDT, e BXULAWLEROBEEZ ML T2, BUES
REBShIEh - I,

(o] HLSSHE M i1
10000}~ a CODcr3E i fé
— BAROOHS R (R )
----- ERAXOEMBMA(T YT Ly I REE)
200
s <
~ ~
H -
* #
W 5000} m
a g 4
= - g 100
ol— o |
0 10
B OM (hr)

B 2.4.37 ARTRK2EEH:L-AZBAOMLSSEEYL
CODcriBEOEREIL (ts=0.25301848)
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M

2.4.39

0.1
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Lr ol (ts=0.253084)

— 125 —

O  NSSEMM@E
A CODer3E M {# /;
30001 I —  BERAOBRHES /
(YT vy 7 Rik) e A
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E 2000~ &
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0o —
B oM (hr)
2.4.38 FEHKARBLLEBAOMLSSEELCODun
BEOGREA (Lts=0.2430188)
s
T = 0.257
b = 0.00814 (1/hr) 2l o
= 0.1%5 (1/8) o .
m
3 o
EY O
1 - o (o]
T = 1.524
o b= 0.148 (1/8)
° 1 |
[} 1 2
Lr (1/hr) Lr (1/78)
BRTKRERHEL LEBAOLL 2.4.40 FHYpkzEELLEBS

Dut Lroiitk
(ts=0.2430088)



# 2.4.32 #HE Fed-BatchRICBIFI 23BN ERANS A -¥y - FDO—-B%

NFGRAX—% = b FEE Y UT Vw IR ke

(/g) n k
3 ts (1/8)

x % "C)~ (8B

Km n k
(/e

0.253 0.357 0.198 0.952 8.74 6.135 1.11 1.08 12.8 0.144
0.463 0.422 0.238 0.968  6.64 0.210 0.628 0.911 11.4 6.102
20
1.52 0.417 0.185 0.865  4.30 0.328 0.842 0.867 4.30 0.328
HRTK -
2.10 0.479 0.146 1.288  7.85 0.159 1.06 1.01 U4 1.67
0.508 0.421 0.360 1.116  4.01 0.043 - - - -
30
0.994 - - 0.946 5.28 0.113 - - - -
=YK 15 0.243 1.5 0.148 0.849 3.89 0.347 0.908 - 2.31 0.146

* ERBERIZCODnAHl ** {(FERETHASKAEMLVNEEELTAWS

4.2.2 3 x-%—k Kn. n, nORE

AAE2EHOBAEREREDOERTIE., ContoisR, BEARXH> 20 IERIN, FHERK
EYBREOEMANRENBETL, FHREREBREYOHBMEEEREOBKRICTHBERT
EHILBbhofee TITR, ¥F, FRERALAVIBEOERZILLIOEERLXD
W A—%—k Kn, nfzRk®, Ric, BohilE 32—y -PHELLT, v
TLy 7 2P0 ERRH50VREIBERNORT A -7 - EE2HEXD 1,

ts=0.2530DER
ZUTERTAEZERLE a b
LiG&EREFE LT,
R (2.3.19) &

LVC\—QwC%gﬂtQm

AClL /L)
AL T

Ae/S) ) £7F i
S BER2.4.4 1 L7
&fcib\ n=0.952M» o 55[ N 1
BoHi. -0 it ° e b 2.0
v, £(2.3.15)0 -mis
L ineweaver = Burk7a 2.4.41 BRTKERELUEBED- Jog (Le/S)
S FELBER2. 4.4 L gog [-A (L/LT) / A(LesS)] DM
2L, k=0.3642 (ts=0.253D1B&)

(1 /hr)=8.74(1 /H), Kn=0.13521Bohi, hoERFHEDOBA LRI
LTk, Kn, nfE%2R®D, £2.4.321c—ERRFL I
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30 b k = 0.3642 (1/br) = 8.74 (1/H)
Kn = 0.135

(ht)

20

1/Lr

10 -

(L2=/5)-0.0852

B 2.4.42 SHETKZEBEYLLUABAEO Lineveaver —Burk
Jaw bk (ts=0.253084)

wic, ERETCBONENTA—F —ER2NHMBEELT, YTV y FRABETHRENS
A—F—%RD, BREBE2 0CTAKRTARERERL LGS IERSE, X EH
AKOBEICRBEAREAL, BoNifcns A -5 —l%2%F2.4 . 321—EFEHERLI,

4.2.3 BAHEETHBNRAFA—F—fHICX EIRMBARLENMEDLE
2%2.4.3210FLDENRNTIA-F—EEHAOVT, Runge-KuttaBi TROI.iFEHFB R
BEMBRES LEEREE (e BmMBRLEMEE LKL
K2.4.371ck, ts=0.253 TARTAEZEELLIEGEOBARN (&) &
ERRX (Ve 228k oRBMERE, K2.4.38i1cik, EHAkEBEBEELE
BAoBAEARX (R vy v 7Ly 7 28) oRMELEENEHRLE, BHEBEREESE
VBESORRFHBR., Mo FETRD LRI A—Y —EE2AVCHLERBILILES
Lio, BEBE (e ERMEIE. H2.4.37T0EE., BAR, EBRE LBEFENEE
—BL, ¥/, K2.4.380848, ffMEELY YTV JRAETROLNRTA—F —ff
AHOUTHLEMBIICEG L, hOoERFHOBELK?2 4 .37 LRABOERER
L,

4.3 % =3

4.3.1 R4 —F—zo0T
O Y. b : %#2.4.3225, ARTAEEELLLBAEOYHIZ0.357~
0.479&1b, tsfl. WREFICHEILT, BFEILCLIRENB oL, EH
AOBEICE. YREIRT. 524 HVEAERLE, ThiR, £2.4.1 908K TACI)D,
SRTFTAGDABEE LLBALRABIC, BERELCODMTHELLLD, YAFHL
BERLELOEEZONS, ¥/, bR, BEOBLICES5F,0.146~0.360
(1 /8)RE8ohi, BEAENGUIZLMELEVHEERTHRICH AN, FifioE
2.4.2 TRLEAAKROMEFRIEBEORELSFRLIENDNZ, IHhS
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Y. bDfEiIZ, £2.4.2 1lOX#MELEL2 4.3 00ERERCTRINLEREED S
SA—F LI —-BRLTW3E,

O BERDk, Ko, nfi : £2.4.321b0T, ffEBLTY v Ty 7 AH
TRDHDEBERXNDOK, Kn, nffilx, 2 ¥0n2.31~8.74(178). 0.043~
0.347, 0.849~1.288TCh-/, BAXNZHVL-HUELERDER, Fit0oH
GEBOEBREROME X —BELTVS, LML, Kn, nf3, £2.4.2008&KT
AGiDEZRBVAEBEORIKROERERLIVDEBEVELZRTN, KERXEERDZLE
BIXBECELERL I,

HEEFed— Batch R, FHICEVLET, BAFRLERIC, FEEREIOHN
FRANRIGA-—F-2BARHETE, LrbEIZFERICHONZ Lagl b7, EAjdD
FOUERERLEBER ORI A —F —EHEBIIENTEE, LEN-T, ts=
0.25(B)DEHFed—BatchERICIORELLFNFERN ST A —F -3, ERER
~OGEMNEETHE L VR B,

O EBKXDOk, Ko, n, il : #2.4.321BVTC, YU T Vy 7 RAETROILE
BRXDNSA—F —fHIE, k714.30~24.4C1/7H), Kad¥0.102~1.67,n
N0.628~1.1 1, m2h0.867~1.082¢4h, H—ERFLHETHAEREILXS
HEBEERDARREABENSE >, CHIZDUVT, o, nfEX n=n OFYPHLELELZHE
ENEL2BED, ts=0.4 6 SOEBRELHIcED, UTICKRIL i,

R2.4.431c, LEBREEELrE (e/S)° 5B ix(e® 2/ S° 1D
BERLE, EHOO0BAMBROLEANBICLICESGL, L2FEILHEELTED, &

O,® ENE
ERXOERMS
s T e EARXoBHdR
m 4
S
3 o7
g, 00"
£ -7
& | 2 <O
1
0 ] i . [} 1 l
0 0.05 0.1 0.15 0.2
(£e/5)0-988  {O] ,  e8.828/S0.911 (@]

2.4.43 BARLERRXOLE (ts=0.4630845)
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ODERTHBONLEMNETR, AREETVRONITI A —F -HRBETH-1E VA B,
UL, ALEMEERHAVTL, REEFVRICLVERE NS 2 -y —EREBOI T,
Chid, SHYIRBEIGC26ng U OKEERETR (2 38R%) 12202 8ng/ 0. Le
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EH1 EB2 HM3 EE4 EB5 =6

BT3B 854

B¥EN ne 15 20 25 30 35 40
OEE [SFz 3 12.4 17 21.6 26.2 30.6 35.6

(mm) 2] 3 1.3 1.5 1. 7 1.9 2. 2 2..2
13 - BREMOER (i) 43
Bk - BRAOKE (O 20%1
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(2) MRBREOER
Bk—ERE, BRICHESR, MEHCEAL, BAKCIIEAEREZT7-Y T}
BAERITH -, EBA VT EEBRALEETIC T, HHRSKOBRENZESKE
(Tset) S ZEDHSBBEVEICHREZEITHERLE, M1 SHBRA, EER LV 72ELE
s, Tseti D MESBALENRBEVETH T, BEFLL T7OONOFFEifE (F
) Ik Tsets CHERAKERAIE e, 27 —HUT7OELEE, FLYIVTEBEE,
BABREHFEHCHERIETHS, TOFBEHMBICAEL 2. FBBFEEZRAL. BK
IE2MRICKREITRL, REVRELLZEH L, RABI, RAKIT6.02, ®AKI
T0.256~1.50Ic, BEBE L, Bk, REBKXE (Tset) &, FRAkOSOHE
DEXEEZ100%ELT,. ED15%, 20%. 25%. 30%. 35%. 4 0%.
6O0BOBRMBICENRENREL. RAELYVOBERRITFREROBREELELEILBEL /2,
(3) ERFREOER
BRAZHEHCHALLEE, SARCIZEARRBE T -V 7 MRIEEH 2 HRTE
sfe EBEVSEBUFALEHL. FRAETEIIRIENEPHRAIETELEL
RELI. FREFERINAIEELCHFETTRO, BEENRESLEICL - B, B
MALERH Y 7HBLEL, AEWERORKEN SHEBM SN -REROBRE
BRCRELL, COBRRBAELZEK]. BAKILZXRICRERTAL, BREYRELE
BHHL
EEL, AIEE~NORABARG., BABEBRLELRIZT -V 7 M EEROBENER
(200) &6y, Fh, BESAELRAFULVOBRIMABIREELF—& L i,
uE, AR - BEFREOLSERZEUT, FRBAEKTRORKELER, RESK
ETset (1£0.02) ¢LT, 20XVA2E2%RicbBI®R,
2.3 ZEBREKBEEER
(1) JEHHMELOBER, SXELHREVBREOKR
CREEORLIEROBRAEHMELVEHOCH L > L FHEERRAEAEZR 3.2 . 4107 L
o 5, MLS SEENFINIBEREORARNNEI LD, ML S SRENEY
NEBREIACET AN DIE, COBHBERIERNRKERBIBLEHEETH 5,
¥/, MLSSBENI 000z, 0 TTER, FOBRETSHLanbert— Beer® AR
L, MLSSEBEIRLELOMIcEM RO FHVHEKEMER GEEFAKO0. 9 I E) I
BHo5hb, MLSSEBELZLBINTIREE (E) 55 0VREXE (T) OX{LED
#Za (AEBB3VHEAT/AMLSS) BREF0iEE, AEREORLHA L VEROESL
BEABEELD, ERVRSVELRESLEITCORRMERISLE L VA 5,
Lirl, K3.2.47obhdkdkc, BEENKEIHEE, AI—-BRETHLMLSS
BEMNMEVHEETTN, —ic. MLSSBENELR ESBLBRHICHAENEL P T,
RESEER NI VS, ZOHBEREILEV bR, BEEMNNETVEE, [H—Tset
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Tk, BXEOMEHENSG L

B. ¥fo. BOEEREC X BEE “F TR 4y cxmran
BT, MO S b w | Ondnges T RROW
BEtOFEBREIC > VT, Twynan -

— LothianDB&H® NEHI L, g ° o

BHEN3 6.7 8% THRENE s L . o
INERBDT, TEBBy, BE R

PRBNCTRESIC, BRELEY LA ¢ \\ 3 °
20~60%ICEETEIENE .
FLL, LiAoT, CofERx | - C L

ML+ ZML S S BEEBES R s
FLE3.2.30E510858, B " - A .

Tk, BREHAML S SRE

X1000~3000 ng/Qicif

FanThbh, RRIBIURR B 3.2.4 MLSSEELEREOMR
2T, BLALHERBEDOTSE

ROl tbb50TERERIROEL,

HLSSIE R (%103, mg/ 2)

% 3.2.3 BRE20~60%IcBIJA3MLS SBEKREE

EXE

'E\ (%) 20 ~ 60

ERES # (nm)
M E£EB1 15 300 ~ 1800
L EE 2 20 200 ~ 1200
S HE 3 25 150 ~ 500
S & B 4 30 120 ~ 400
® E£R 5 35 100 ~ 300
(mg/ 2) EEK 6 40 100 ~ 300

DEOFHERORITEE» S, AEREECHVAREH UL LVBOBEREIERI O
AX25mm, HAE21.6mm OF I AHGENBEETHEZI &b,
(2) BRELSr/SEOBE
3.2 20ERZBILERIOER (WE21.6mm) 26 oBLeVEEEL, &
EBNLE (Tset) 215%, 20%., 25%. 30%. 35%. 40%. 60%&L1I:
BAEOMLSSREILLSESr/ SHEULE, MEST/SHELPIDLEFRBHBICLSST
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/S (A%, BESr,/ SHEEFI) 2HEL, GHEOMEEZHAN, K3.2.5k%
OREFEFL Iz, AR, BHOEFRFEEL L, Sr/SENO~1 00&EHETR, F8R

BECIZBERIMLSSRAEL2BEREATVBEVHEBEEROS 5 LD S,
LML, St/SEN1 0 ELOBMRERECOHEICE, AEOST/ SHEHLEENELT
W5, Sr/SHE ODRVER

. . . 20 -
TRk, OBRAI2EVWEESHK Teer=30 (%)
BETCERABEDLLLES R —
&. QRK I Z2BVREGRE st A smmRz S
(o)
EiLiBak S1/S@EN .
By, COERIRAR 2
= 10 |
EZHLVEFRKENZO g
¥, TOFBEEICXLZLO
LEEETE S, 5r
xiz, HBIR, EEOBEFR ;
BB AEERESLE o ) | . |
(Tset) LBELRAUERZD ° s 1o 18 20
EEEE3. 2.6, ®3.2. MESI/SR
TezghZhpmli, T
ggtz%n(iﬁ(itl ’Oﬁfﬂl’flo 3.2.5 ?EIJES r/SfEt&ﬁS I‘/Sfﬁ@&ﬂ*‘
2°3“ X BKfE ! 2°;_ X RAM |
L2 Rk ! 2 Som !
_!_ _____ Twyman-Lothian H 1.,. ~==~-- Twyman-Lothian l'
W W o ;
11 In 13 T
® 10 |‘ w O ) /
B \ = _“‘ /. ,/
i ® 7
'_\\ O\ .. o /
\\ s o) A //
20000 o
K & ]
o 0 1 A ] 1 l 1 1 1 1 [
o 50 100
REBHLE (Teer, %) BESBEE (Teer, %)

‘B 3.2.6 MREREICEIIIREELE 3.2.7  EEHBRERICBIIRETERE
LR ILBESE OB LR HRERE OB
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cose oy | CRIEST/SHE)-(REST/S#)
étyﬁ(é) BHESt/SE) X100 (3.2.13)

RS, MR- BRBEFREL G, Tset?20 ~ 4 0% T, ATHEESBUNTH
BILNELSDNB, i, —#ic, BAERETR. Ry —LoOFE (0¥0 0% &
100%) BEICHELSBRZE,. PO Twynan — Lothiand BEMB TEIN, BHE
N36.7T8BDLIBRENRBENIERD, FEBRERLEZE-KLTVL 3,

Licd>T, Tset230 ~4 0%HETHIZ, MR - BRFEEREC LI ABRRE
T, BEXISSIT/ SHEZRETELENTES, $h,. BAEERAKOHE., BhEH
. ZERHE. Sr/ SHEE. BRNEAROHHESO—#OBRETIBEN2 0 3BITH
BHhBN, A7 -BRECIIWELFAERT, SOVBELRAYEELAHETH 5,
e, ZBREHVLEEBFROMLYVSS /MLSSHERHO0.85T—ELTHY, &
REHEICEBST/SHEREMLVSSHEBETHEL ~KL 1=,

(3) BER-#@ROomABFREO BB

K3.2.6, M3.2. 77 0T, MR- BROBARZICLAFREBELAEL L
BL, BELEERLEDOTERNRF BT L -7, $RDL, MO EEERED
MEOFHMEIIZ., FETwynan — Lothian0BEMBELECEBPLRL 240, EE2EHM
ORECEBBRLADE, BIRFRETITsetd1 5%, BEFFETIX Tset?) 6 0%0
LET, BEONIVFE, BIRBREXVERFREOFINPKE LI EDI B, Tset
MEVBAIR, BRABNDEL, BHESROBENBELHVOT, HAIBREMN
TsethSbTFNMNCERLTOLREREDREICKREZSBESTS1DTHS, LT,
MREREOFNFOUBAREICOHNETEX LI RN THBEEVE B,

Xic, BARNC LI BAEYBELATEBOAFLBIUERALEEZEL 2L, £3.2.
4R LENABLUBERLIBETE%, EAPKRLEER L, FREABOKRH

#3.24 MR- #RHEHREOMALHEA

R M OB A
1. #RAR Y TREVHES 1. BKEBJUHEATED
, BRELEWN, WEVEH LW,
HX#& 2. FERHARMNARIERE 2. REXBIAEL RS,
TE5,

3. BWEXAEICHLHRIETE D,

MEMBRAERICRETES FHKEOBRHEVE L W,
HMEE | RO aUNT MEXTETSH
%o

— 148 —



LEETH S, MRFREZIAETHARGKRFTELZRBT LB I vOT, HRAXY 70
BERELACHEELEILOR Y, £, ZORMBERERI., LIALKEOEVHES
BETE5, —H, EEHFREGRELBEAEE2TE T I IR 2L L HENRKE L,
S BsoT, HFRARV7OBRMERE T 2 HARL2 L3 LA FERLL, LML, &£
BRTENM—-ERBE2H(BTEEHR Y TREEAER VL, HEORVWHREH 20 fHiF
freLTh, BIBRBRVERELS, LT, MRERENEF BTV E VL
B,
(4) Sr/SHEABECKZIAHEOEE

RFOFECIIBEFBEZIERESAROBHENEMAT LT, RERLKE, HE
LEBBTHRENDE, ZITR, FAEECIZHEYEERCRETEHOERE > L
TERBIBRYL .

EBRICIE, KBRS O AFLY T~ (BT, MBERESR) /23 7=2/ Vb vy
F(UTF, PREFES) 2ZRZH0.05eFRML Bk FRI L RBREBOBERERFTK
Elt, £, AFERBIREFRE, BEELVZERITHOEY S AABHE. Tsetid
30%&LT, BRAEHABO1 0 0 BRI IZABEAEB V-,

ML S SEEFHIcX3HE

Sr/SHEEBREST/SHEHDHE

BEES3.2.81R i, B m-—ﬁﬁlhmhuw%

o BREREICLBAMEST Ml R i R i
SHREHCKESLT, BE | o uBEm
HEHEICAETZEI LMD A PREM

hote, CHIE, BBKELE S

FRL v FELTHAT S 120,
HABEENTset i id,
E—BAKDIRELLE DT,
A SEEINLLUNST s |
b3, LML, HRAOEHEN
BUZ2BaCIBRERLRKE

10 }— A

ESr/SH

w E . : { N l
S2FVRAEZEK e NERBDT 00 . ” - -
AMEETRIFETZIILL L,

Ul E#HBRENS, 7o M5z S /Sl
v AFEAST/S MEHORE
A HBEE3 . 2.50%5 B 3.2.8 @GREMCBII3MESr /Sl
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% 3.2.5 Sr/SHEHORKBREHIR

EHE 2 ®OH oM

HEAR ERFREXER L LEEMAE T O
tADOREMEELL

BEH R ABEFASMYFEIBERRERSR
PEREH WEWEERK O0~10

" E ES5 XAV RY - 1)

€ R RE®E1IS5H(EERMBETEE)
FRAER MR &HRE

HE AR HARETEREH K
SERABRK MEKD2ZWIEKEK

# K KPR THEBNWEI7 -7 bRy
Ttk 5RK

2 R AEFHAR

R H B D.C. 4~20 nA

® i A.C. 100 V

AERE 0~50°C

FEIE BEYBREHAETEEDORLE

F1H BAEVBELAEEEORKITET
1.1 HEEBOHEE

Sr/SHEFOBEKKERS . 3. 1icmli, Sr/SHIENFIAECH, BHESHED
BEAELHEEVRLVEZUNET ZLO0HYE (BERL, XE. ZBEBBICEAE Y
—), RKGFEH, TERIBBLFSr/ SEFEERBM»OKOITL->TWE, JOEK
BRER3.3.2, BEBKEERS . 3. 1tz EFHRL I,

MEEIECHT, EFIMAEHE, THREIERDIRLEED Ty FAR-ZDHELCKR VY
MERNTHY, ERCREAERAORREENESZE I TVE, /i, HBEHREYHR
THERTH %,

WL (S)EH T AMMEE (AR25mm, HE2 1.6 T, £V ER, FTHic
RBEREENEZEINA TV, BV EBOBREE (NSO EARBILLE T - 7
FORT, RFATAEHNESRENLBE2EBL, PATHROBHREE(IINMSD LR
AETEARBOENE RS TE LK ->TWVS, KE(3IREFRIATDI VTR
FUBK, SHBEUOETFRIRBRENEL b7+ M T VYR —AFRALE, &
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7Y o Em)
-

............... )

40l 1 '

KaR" ! Eié%ﬁiﬁ
I E2
b j

[ L} §

e %,qauum

AT mam
BRAR

-t

21 -

{
] H (] ]
: : : 1 . !
] H ] 4
3 ) “gﬁl‘ """"""" -
] h 14}
. nv:DX—e
] ]
' | ;% 18
| A S SN 2 \._..-U, _________

19 20

1 :MEM. 2 : B, 3 : ¥, 4 :BHRK, 5 :BmEEML,
B:Eher¥d-. 7 : HAER (NETHARAXKIZAR) . 8:
BREB (z7-YIJ7MrHE). 9 : HABE (BRXEAVERE)
10 : HMAEB(EHhEV Y-8 BA) . 11 :EyFNXNLT (P
V)12 :Z/ABBHF (EMV_ HRAE) . 13 :-HRBRH
(EMV. %ERR) . 14 :=Z5REF (TWV) [ 15 :ttH
(FH) . 16 : FHNVT (BX. RRAREAMHE) . 17 : F
BIANVT (KA NZAB)., 18 :x7~-T40%—-_ 19 : HK.
20 : MABY. 21 : FLY
SP:KhRVTS AP :x7-KV7

= 3.3.1 Sr/S#lEstoMmkx
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L
BES

(Bt @ 8) (= %)
X2 w1 LR |- =~ Y=Y | HAHE HR=-NFK
pf: HiERE o E18%
f “
X = '
EESjIR 1 {ERE
LRL
o
3.3.2 Sr/SEEsftompk#RE
% 3.3.1 Sr/SHEFOBRBERK
& " it ®
| EM s
*x EERIZHERE., THIIEHESE
& FHEM Hrs, [AER
X B YUTRAFURBEK (6V3IW)
&t SRET 72 hPSUTRY - (BEEBREN
i J L -WhHE: 2 5Smsec)
R G e ) H5ZAE (SE2 S, AE21. 6m)
VRVEH ISR Uy -y XAEhREH (BKO. 1 kg/uf)
Y= AFybyvrrarse—- (¥4v~-lix)
|G}
% i1 - I BIESE: (0. 0 5ke/nl)
WVE - B WMEREE (2 20%TE)
X7 -RVT Y4TI9 LK
BAEE: 30 2/nin, BH/ED : 2keg/nf
31 KpRUT #AKH: 40 2/nin, HE4m
#WARE: 10 2/pin, HE2n
E) RS OKRAD Nneoy bR ¥4 775688
BE100ke/ni (EER)
i "RH(z7-A) | BESHR. ®/EL1Ske/el (ERH)
CYFNANT TARY -7 (RBIL-JuurbrITh)

WE1 Okg/nd
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K VHERAERTH 50, BEFCREDRRLED B GL Y XERY iz,
T, HEOBRELRLVEHATEEA V9 —(6)ELTUF - VRENREE EX
BIESO. 1 kg cn?) 2A Lk, EAE v —0RERIKMEFICEOELEHIL
TEBRBIANRINTVL S,

BEMc iz, OBK - FRAY V7Y v VBAkbEy 7, QUEFARE, 27—V 7
b BEBAIT RV, ORBURABHS. OAERCEZSLLEVF LT, ©
EVF SV THEGHIT 7, OE VF RV THEFRBUALOFERAHBEANS
Z, ¥r. EVFRLTOERBRIRTALZ T — Ry 72FEALTV A D, V&2
DARLT RO LT ICHEL B VXS CBEF( SIRROFFoh TV B,

1.2 BAROEE

BEMBEX (g/0) OBRAvV (@) 2REKEDBRE Xset (ng/0) TTHRL 18
DERABEV () L¥5&, HRATCHEEYNE > S EELTVEACEERIEK
OMEVRIEDL LT, G cHs:MIBEYHME. BEABLELRLIENS, KK
MERILT 5,

X+v = Xsete (v+v') (3.3.1)
X (3.3.1) hOHRARY RRRATRENE,

~1)-v (3.3.2)

v o= (
X set

£ (3.8.2) TXset®2300nmg 0. 500ng/ 0, 700mg QT ZNHBELLE
S, RABVEMEYBEXCHTA3FRAE IE3.3.20kH5ICHESLS, AIF

‘% 3.3.2 @Eﬁmﬁtﬂi%%&nﬁ?éﬁﬁﬁmimﬁﬁ@

v 4 6 8 10
x--t
X 300 500 700 300 500 700 300 500 700 300 500 700
1000 9.3 4.0 1.7 14.0 6.0 2.6 18.8 8.0 3.4 23.3] 10.0 4.3
1500 16.0 8.¢ 4.6 24.0 12.0 6.9 3z.0 16.0 8.1 40.0| 20.0 il.4
2000 2.1 12.0 7.4 34.0 18.0 1.1 45.3 4.0 14,9 56.7 | 0.0 18.5
2500 29.3 16.0 10.3 4.0 24.0 15.4 88.7 32.0 20.6 73.3| 40.0 25.7
3000 36.0 20.0 13.1 54.0 30.0 19.7 72.0 40.0 26.3 90.0 ! 50.0 32.9
3500 42.6 4.0 16.0 64.0 35.0 24.0 85.3 48.0 32.0 106.6 | 60.0 40.0
4000 49.3 28.0 18.9 74.0 42.0 28.3 98.8 36.0 7.7 123.3 | 70.0 47.1
v 0.5 1.0 1.5 2.0
X eet
X 300 500 700 300 500 700 300 500 700 300 500 700
5000 7.8 4.5 3.1 15.7 9.0 6.1 3.5 13.5 9.2 31.3 18.0 12.3
6000 9.5 5.5 3.8 19.0 11.0 7.6 28.5 16.5 11.4 38.0 ) 22.0 15.1
7000 11.2 6.5 4.5 22.3 13.0 | 9.0 33.5 18.5 13.5 4.7 26.0 18.0
8000 12.8 7.5 5.2 5.7 15.0 10.4 38.5 22.5 | 15.8 51.3} 30.0 20.9
9000 14.5 8.5 5.9 28.0 17.0 1.9 43.5 25.5 | 17.8 58.0 34.0 23.7
10000 16.2 9.5 6.6 2.3 19.0 13.3 48.5 28.5 19.9 64.7 1 38.0 26.6

B viz (9, X, Xeeddd (ng/ 2)
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PERERTHEALABELABREOEHARL boMTH W25 2AVBLTS
EREAR (+v) BAERBR2 S50XONESKRFAELLT, /RBE L - LHRA
BRETO [~ |ATRLAEEENBETHEEVE B,

—ftic, BENUFEESFRECE., BRENEHSREEEX1000~300 0ng ¢,
EEERBEIXS000~8000n/0 BECEBINTLEOT, BRAR (vi, vs)
RETETRIVEL, BETIRNL . 5ULTERHTEONREELVEEZLAS,

1.3 MEYBEROEER

VH= Vo+vhn

re— 2R —T
MEMOBMARZRS3.3.31FL
feo AEHEROENE VY —10kY /J\
BB REBERHTHB M0, \\l//
BMEBSKEVE QRHUEHTRBOZE
Vol HEBEROKEBVvhOHITERE L /"‘\
%,
N | 1
7Zho |
Vo = =3 (r*+rR+R?%* (3.3.3) lr b
/"-—~\\ H
Vh = ﬂRz(H“ho) (334) Vh/, o i
h
|

= 1{3 R?+ H+ho(r?*+rR—- 2 R2)}
3 Vo
(3.3.5) r

RERNEBAEZRAKT, AT &L,

: MERTROTE. v : AEWEBOBRSHERE.
EORAEEY,, vo. MERSHSEE ! PRERR

R BE&E, ho: WEMTHOBE b : H - ho,
Vu,, Vi, BEIEHSIAZH,, H. &7 R: AIEMERONEE. r : BERTROALE
nid, #EkEX (3.83.4), K

(3.3.5) oA T RENS, 3.3.3 HEBOEKE
Sr _ vi*Vhe vy 3R* H+ho(r?*+rR— 2R ?) (3.3.6)
S Ve Vi,  vs 8R?+H,+ho(r*+rR—2R?) T

Vi, V2, I, R, ho(i%ﬁ*@&ﬁéﬂéﬁf@é@f\ Sr/Sﬁ(iﬁ@%éHt, Hzf:‘_
JERHATNE, X (3.3.6) »oEETES,

H2ET BAEVRELMNEERED TRET
Sr/SHEFONEBHEOFEE T —F+r— FTRTLEKS.3.40L60THE,
COTRE, ORKAHEBLE, QFRAKALE (B@LHALEL). QKA S H Al
I, OHRELE, OAFLIE. OFHIEM SHD, | ¥4 7 VRAIER. RAR Y T2
DOBRBILRIVERIRBEHEER 3,
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(BAHEBEIR) |BRAAEY BB R
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T ness: ?ﬂﬂiiﬁﬁ'ﬁg\ Teer: REERE
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B ESEREERBICS/SUEHE2REL B0 IESFOFEEE2K3 . 3.
1ERS. 3. 4IESVTUTIRENSE, 2TBA2BUL T, BEFHRE T XTY Y /A
4w —lckOTFRDRE, £, AthEV TSP, KLV BAEHANCBIENELES
RBESHEK (BK]1) 2AN&E3, 27—-H#7 (AP,) L=ZFBEHF (TWV,~TW
Va) 2feBILTEVF VT (PVi~PVs) 2HACB I EIck D BIEMICHRA L 28
LRSS, 27—-HR7 (AP,) THARRLIRECLBOZT -V 7 M EEETR
S0 kXL T (SPY) &x7—F T (AP, 21b®, ZHEREF (TWV,) 21k
BTEVFRINLVT (PV,) 23k vEA]IZ2HEL, BUZFEHA (TW
V) ZEBLTEYFLT (PV,) 23, 27-8R7 (AP,) OfEFIICK 3
HARB LB IVBOLT—Y 7 VRELBXETFAZTRVLERS, ZHERF (E
MV,) 2B, kth# o7 (SPs) LD RBATHEHARSGHEEAFTRT 2, COBER
BRENEESBLE (Tset) B+ 3FTHI, TseticBLALELZHEBEHEAF (EMV L)
ZHICTKBRY T (SPL) 281EL, Y-y VAEERBEE 27 -K V7 (AP
28hd, x7-HRv7 (AP,) BLEE. EHe Ik Emams 2@l X
(3.3.5) »oMHNRAREBLEHETS, Ric, 27KV 7 (AP ¢ ZHFBESA
(EMV,) 28l Bt v Y —HEEHE /Y -BREBEIBERELTH»o, BEHH
TRCE2ELEL, BEKLHH T3,

Ric, BREAGSHEREAKOBRK ] LRI LT, kthRv 7 (SP) ik &k b Ef
BHERICEZGERBESHR (BKD) 2FA&E 5, 7RV T7 (AP,) L=ZFHEBHSF
(TWV,) 2BILTEYF VT (PVs) 2FAC., HBHICRAIE2®HLLELETA
TAhBHRYT (SP.) 28143, ZHEBERAF (TWV, ETWV.,) 2HIETE Y
FRUZ(PV,EPV,) 2BLTHS, SHBHSF (TWV,) OOFF /ONELEVF
XU T (PVIDOB. BACEDAEEHNICRATIZRASE, DBROFEFHEI T TR
Kkl EREBTH S,

DL, REBEEEERVEL, HAUEISST/ SHEEEAEL, BRI ICHIT S,
BeE, HARESS EEPEFELRANICRTENS . 3.50L60TH 3,

Bkl

MEAART R & —>
WERMAATEL S =

L2318

w&*ﬁﬂ( ’

8RB A

RN — ' oM ==

M 3.3.5 Sr/SHEHcHYsNERNEESSOELOBAR
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COESi, IEPEE2FARENSS 5L, BHPOON/OFF LBHEEELSV

LEDT LI VTP EBDTEELRLZDOT, BEBOY— 4V AFr— MR TEES.
3.3L1%B, b, EROTITEI ORIACHAMOREREBEHOTHIEEL 2,

4

E3HE HAEEEDMHLEE
St/SHEHORIFEBEAEHS . 3.1, TOHELES . 3. 4R Li, BEMKE

S r /S HEE ORIFRE

HH 3.3.1
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BIUSIEKREERE VT (PL) 2F0Z0#FEBLL, b, R (4.2 .4) 08H%E
KNG A—=F—Y, b, k., Kn, nfiid, H2HE TN @EEFed— BatchiE# (OEBEHE
: KB 25C, ts0.25H) THEL .

O EHRBZREHF . EBREMKEZF4.2.21FLEk, EBR1~FER4TE., kBE25%C,
BREREET4.50/hr, REKEREEEZ T 0ng/0& L1z, £, BAKEKERZ,
ERI ~ZR3ITRAABREEES ZVIBRAREREERE VRS20 AT v TR
Exd, £, RRATIEZEBO/NHREERORASRICEUL AN ESHLEENLEL
5z,

1.3 BFHE

BERENEHEERLEEEBFROBEAREBHLULEKRTENZNAELOSTIC] 0
LERE, BSHLE (20FaAnry, 10838 2500, BEEEH (BE4 20
am) THREEZREL, CORLCEMEEE FTOMEKLAERKL . 2. 20HBBEE»SM
LSSi%®ke, FREAMNITBXAENEHSREEE (S,) ¢EXFRERE (S &
Lo
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Fio. REXKERBRIEBEHAEAXOTOCHERA2.66 TELACODRER/T
FML I, BREADORBE LI HR AN SBHERXDOBRE LUV S ZABEED
TENENREL F

*® 4.2.2 EBEH

HE Qs , LsOEEFEMF
B Vi HBE | ERE | Rl
&S )] (4] (g/hr) | (mg/ 2) Qs 25 EREM (hr)
25X - E 0~ 24
GER; 7L X ED)
1 10.3 IEEH - E 24 ~ 48
GEEN R
- E 2. {588 48 ~ 12
(RF97E)
2,958 0~ 24
GERNNLXED)
2 10.3 25 4.5 70 - £ 2.2(5% W 24 ~ 80
GER/SHL 2B
41858 50 ~120
GEENI ZE)
UEEH 0~ 24
GEEN N RE) =
3 10.4 KICEN | 24~ 75
GERL X D)
Qs 0s/Vy = — 75 ~100
4 10.4 PLY230)=30 vk o] 0~ 120

Vi: BREEM, O : MARKE(L/), 0s : BAREBE e/ 0), L N KE(ng/ 2)

S=1001- (-~ gog T) +3.59
(r=0.9744)

(- Qog T)

1153 4

1500

HLSSIBFE S (mg/ Q)

B 4.2.2 REEELMLSSEBEDHMMG
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F2H EREKEEEER
BHEFed- BatchH BREROKRKME (M4.2.3) »5, F2R/PEIEFIMTHEN
AEEEY, ARRTEAL RERBROFNERN T A -5 —&RD, ROBEEB
Y=0.516,b=0.0219 (1 /hr), k=0.495 (1/hr), Kn=0.28 8.
n=0.906

5000

(mg/ 2)

S

B oM (hr)

B 4.2.3  M#k Fed—BatchiSEERICEIIAMLS SiERE
L CODEEOERE{ (ts=0.25 H)

CONRFA—F—@lHERBOT, BAEHAERETLL, K4.2 . 4~K4.2. 708
BEBR, REL, AE¥EHEEENtdE,. QsHEFHTE0T, REAMSHEBL K,

Q’Qsdt= v, (4.2.6)
te = ta—t (4.2.7)
. BERICBULAERRBEEERTELEL.2 .3, 4.2 . 40LBYTH

%,
2.1 MEEECRESTHRAKEXBEHORLE
KR EERIOIETE, FAKAIs—ETRAKBQsZMMFAAKED 2 £, 3
BEOBEINVAEFLESATERLL, EESVAEHORMIE, RR1 TR 2ELHO
Hae1 2, 3EEHOBA 1 685, BRI TH2HE, 3EOEPOHAL LI 8
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# 4.2.3 EBE#E (1)

EW *{*E Qs (2/hr) s (wg/ Q) tae (1) 0o (ng/ 2) pli
=%
1 0.8 ~ 2.4 933 4.3 ~ 12.9 1.7 ~ 6.8 6.4 ~ 7.5
2 0.8 677 ~ 3589 12.9 4.9 ~ 7.5 6.1 ~ 7.6
3 0.4 ~ 2.4 429 ~ 987 4.3 ~ 26.0 1.0 ~ 5.8 6.0 ~ 7.5
4 0.66~ 2.0 926 ~ 2574 5.2 ~ 15.8 2.3 ~ 6.6 6.0 ~ 1.5
Total 0.4 ~ 2.4 429 ~ 3589 4.3 ~ 26.0 1.0 ~ 7.5 6.0 ~ 7.6

% 4.2.4  EBEES (1)

E s COD-SSREE(1/H) ts (B) RS2 (wg/ )
igﬁ' S EH Py Ea8 Tl | EBEY € H Tl | BBEYK
1 ©1.11 ~ 5.68 2.50 0.7 ~ 1.89 l1.21 27.1 47 ~ 118 76.7 24.7
2 0.76 ~ 5.80 2.10 1.26 ~ 2.57 1.88 19.2 58 ~ 137 82.3 24.1
3 0.87 ~ 4.51 1.96 0.90 ~ 2.87 1.58 28.6 45 ~ 95 62.1 17.8
4 0.68 ~ 5.66 2.36 1.19 ~ 3.84 2.08 26.6 583~ 75 60.2 9.1
Total 0.68 ~ 5.80 2.23 0.79 ~ 3.54 1.75 - 45 ~ 137 69.8 -

BETH5, BRI TR, LEXER, HHREROVMICHEREBLIOEVEERL
foo SR, EREABAOBRAKORENVEARB LSS DNIIDTHE, LIl B
NEFBOHRR, HEAMERKEZENRENMte (W1 2KE) RUBATLEKER
bobhzdrd, | 2HESAURE., LEKEIRA A CBEREEICESE, FI@EHE
B2AMMTEESTHEICEL, 20k, BMACKELLRBEKEEEL, ER3 TQE,
REAEHHMEREIOHL SHEBRE CEBRERALIVBEVET, Z0XEHLEEAL
B, RELTOEN, W4 8HLEBE, BEKEREEICESLEL#RELL, &
DS, FAKBQs: 2, SFEHMILETH, 20XV LEEEICELALE
EERIFIT, BEAEEREHI-BALL, REGLBEAELZR> TV,

Tr, ERIOBELER2 TR, RAKRQs—ETHRAKBISENHTEAKED
2.1 BORF v TEBELVPRAKED 2. 985, 2.2, 4. | EOBEE S VREH
RPENEN I OBBESATERLE, ER102. I E0RT v TEFH TR, LEAKER
BEZEHECESL, EELLENRBON ., ER2 TR, BINFEHEOHROS SN
Btg (91 285R0) ¥, WEAEREBEREELIVBEVELZRLLY, TOokBEICH
BEREMEICEBL, 2,915, 2.2B0EE A VRAEFHE L, REABRERREFCES
L. BELEEERLE, LML, 4.1 BEOERLVAESHES L5 L KBFHRRE
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Rte (1 2.98508) OBIT, REBABL S LVZEFORENRS SOOI, REKE e

NEMUEDTHS 6 Bpff%kIc, Qeld 1 3 Tmg /QiciEBL. 2% L ICleld@BDL, |

BRI THEREEE CRIBEL k. COBRARNREKER, BEREMT Ong Q0 2
DEFERL. COMBOCOD~-SSARRIEL.4~5.8(1 /E)EEFICHVET
Bofe, TOR, BRAIBECRBHALEEYDENHEINL, hiE, BLtsHETEA
MEEEENMATL s, GHEBFROTBRENE(LL, BALZEEVENE L2 &
ILEZ2b0EFEAON, ZOLHUERIE, Adans & Eckenfelder®, &HS? b HE
LT3, LML, AHR TR, AFENBC L LLEXKEZHELZEECHBEL, &
MUBEEYDRE LT OELURS -, iR, BIHENEEOFEHERT L E LIS,
FEREBEOHFRBERIRNLABH BT BRI LI ERFROBUEEENFRER
ORIBIHRN TS I LERETEEDTHE, LD -T, BREMEEN] 6 B
LOSERVLHMTREL, —BHEDLOTH3 LS. BINFHBEZ, HFAKELIsD 4
EEFHCOLTHMETEEIHBETHEEVA S,

ERIDEBR¥ETHE, CODABANBELYMHELELEUCMHEO0.87(1 /H) IK&EL.
Qstfsic 2L 0.5 F0ERNVAEFHEE R, LML, TOXEMWETH, BLEKXC
ODBERZHEREHEI-ESL., TELLEETRL I,

COXIBERBREOLEREEICRIETQsHEVIIIsOEFHOEEIC>LTIR, &
NETELOWEBFICLIOREINTE LY O, 50 RER, VTR LBREER
EDHIBEHBVEREVBAIESVT, TAENBAKICATF v TH50ERIVRES
AHIT, MEEENPEFHHORBCBETINEIPERFLLLOT, THOOER
ZELHBERDE SN B,

1) BREZDORVES&ICR., RBEEIEETZ2QsEFEI2EETTHS, i,
FLESRTH-TH, REKECRETEEZQSEHLY LIsEFHOHNKEL.,
M-MEOEREKREEFIRATEIFBTEZIIL L,

2) BREZO»2846 (BEERE-E) i3k, REREORIEELQsEH, (sE
Bz, LLIc3BEEITTHD, BREZIRAZHOREREMEYHTH S,

3) FHAREEEEtsPNARZVEZRAZHOBELZ T IC 0, i, tshT 0
B&ick, RAZEIR., HRILEBRELELSI S, BALCEEDHEORENA LN S,
FRETH, BEOWEREOEREFBUL, Qs23BET, sk 2. 95X TE

FIUThH, TELAUBEEEARETXEILE2EDTVLE, BEOWEKRETE, &

AZEELE5 254, BEMICBEAHEMLS SBELLEKEIHMROEELRY., —ER

BRERORAZHIORE~ADOREABRICLT, RAZBOFFEELBEXHBLTVE,

BAIE, Wong & Yang® i3, MIMBEAHMAMLSSBE2000n8/0. EXLERBE

7000n8/0, RACOD®EE1000ng 0. HFREZRI 0%DEKFHEHT, (Qs+

QO /V. T HHE (1 +0.3)Qs/ V. TEINLZHEAKERE (1 hr) 2HE2
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T, BREAMLS SEELLEBEBABICRETRAKFTRBOELELKRIT L, Wong
& Yangid, MAKFERLE1 /6551 /3 1cHnsEsE, OML S SEEIZ 3 R
EB%, RrucmL, 1 0BT23 00/ (DEEREICEL, QREXCODE
B4R 0ng /0256 Ong /QictMmL., 20O%2BMT4 Ong 0ETHEL =
ERELTVE, 0L, RAZBEEALBEOBREAMLS SEES A
BAAEO—BHUREBHR, RORRELERORELL TV, LML, ZHETE., E
RI~EZR3OBEIOONB LI, BENEINBEDONLOREEEREBES I/
FTh o, Hic. QsEFHOBA IR, ABHNOBRNAFHCLY, SrERxCAD
TEHEERMERLLN, BEYVBERST/ S ELLT, 20LEHLQrilHBcHEL £
OT, REXAICIEELRIES UM, COMEMRLRETE 0., ABELE
. BREEREERIBL LD, KBREATEREBEBIETESL 2 L1L.Qs
EPRIREG - hAEENARENBEBREICELTE LI LILLBLEALNE,

—F. ER4 TR, RAKEKRBOZESH A2, EBRO/NHELBEBROZIICTEZEED
Fise, COD-SSAHE.22.36(1 /A)0oEEFEEL LELERETRIELL
TEBZESIEBS U/, BEMAKEL»DS 2 | BB, HEXEHIVEVAEKE
Thote, TORBIEZREHEICED, EFELLLEAKELZRL 7, QsizFHKEAKXD
BR3.0OHE, (sEMMHREAKORKR2.5 | SE0RMEGHLEEZ icbhhbod, BLE
KEICIFEEHE LD > T,

ME, ZB1~ER4 TR, BEOEURBRETCHEFSINLTVWECOD-SSANERX
DLEVE0.68~5.80(1 /EDTEELLCLI»DOT, REABEOBEREM
T0mg/ QicBAL. KELEVEBKEL2BRIENTEL, 20&51c, EXFREQT
BtsEEMEYBERS /S BTHELENS, BREZLTE HSERERESHHES
ik, RAKBABESHCHIETEZIHAFETHE I ENPAL M & - 12,

2.2 BHERRGA-F - XBRNEREDTR

BHEHARTFTH5tslIRN (4.2.4) »SEHLADOT, SIHERTEON B
SJEAMLSSRBES , EUBEKEIcOERMENS, BINERNRTIA—F ~DOFYUHhL2RK
HTE, FLNBEEREFETCEZIRT TS S,

K (4.2.4) Zle/ S o0 TRL EREANEBLN S,

Je nf Kn(l +b-tg)
_— = 4.2.8
S (Y «k—b)ts— 1 ( )

HFERRFA-F—RHEMBY., b ke Kny n2X (4.2.8) KRATHE, tsHITH
T 50e/S OHRELHETES, 8ERITEIcle/ S HEtsflE2 7oy FL, KX (4.
2.8) THEINAEAMBRETTILEZNENNS .2 8~K4.2. 1 1DL5I1LE 5%,
L, MAKEAKBEHORER, KEFOREREtXUBATREKAIIS DN
5720, COBEBRICHEL RABEAREEMENSHEBL, el Lz, INS5OR
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o, ER3. ERAGEABBCICESLTLEN, ER1, ER2 TR, BRHS
PORAEEP—BWERL OB LN bI S, COMEMOER, ZR1 T, $I55
B2 1 BEAETCOHBEREHELIVBOVLEBKREEFLIGETHY, ER2 TR, 91
RAKED 4 . 1 EOER R VAEBEELLIBETHS, Lizht-T, HHEMKBIIOR
AKOEELERET, Qs, sOEBNMPRAKO 3L TTHIIE, ER1., ER
2rb, BAMBRICES L LABBESTLTVEEELTEL,

Lich->T, BHFed- BatchBEBTREL LFHNEX N -5 -3, BUHBREH
NEHECHABEHATEILE b, TORBEAR., OBHER T A-F—ckD,
R (4.2.8) hOHBETEB I Ldthd o fe,

2.3 WMAEVBEAREORS

FUEBREBAZHE-EELHEETR. REVBELS /S HLEREREEH
BT H B, EHLOHBRTFLBANAEEEREAREELAFREAROKREYR
EABE, BELDEREICAET 3 EABERIRTS S,

TR, NERSROBSHNMET, BAKEHEILTHS, BARERICLD
BEYVBEAMEL f, COFETHELTHBLMLS SRELRAEEOHEOHEOME
A2F4.2.21R Lk, AATHEY, BRERSECERERSORBVEELL, HU
FBEREE CEBIREO0.974) 251, BERMLEOHERBRD LN, ZOHLE
BPEIX. Finger & Strutyski'VOERBLARAEXEEORBLAELLBRLTED. B
BROBOBENBEDOREETSHSD S Eibh -, i, MECEL RN, HL
HEEEED, | REHI ORETH-I 0D, AATER, MEDBRESBECH
ETEBHETHDEVIB, UL, ERIOICE, B1HETB~NE S, BELREH
BREL0%E100% cABTZL20™E AT, ABEBELER) 2TEXEHY /N
IL, BMELRBEYBELATTSLERS S, 220, BEEENBNELEBRE
36.78%FTHHLLEBRNEC.4344METHRAELZAETCEZELIILBAEKOFRR
AR®DEBENRSB, ZITE. BRENEHERRAK. EXERESKEENLENA
B, 10O AERLTCREELMEL 22, ERPHIOMEFRESKOBRER
11.4~66.0% (BREOCFEHE : 40.6%) 7 RHLLREEWR 0.1805 ~
0.9431 (BRAEEOFEHEE : 0.3915) THolk COREEBIUFEYEDOH
BEEZIEIZPN2.7T2 ~4.04%&x02.7 3%1 REBMOFERENBLTH D,
R REYBELMETSLEVA S,

DEDOESic, BERFRBAELTLAZ, AWMETHOVLAERE, BHEI>EHKE
DBV, MEVBEOREMNEEL LCEY L FETHE EEBRATE 2,

— 184 —



E3H WMAYVBREHROBEHBREREHENOLHICET ZHE

F1E EBRMMEGE
1.1 EBR#¥HE

RAZBHOK S KEMHALLES 3 MBRERR TERSREDNEHFERETX
of, MBEOKRRARL ZOBEELN4.3 .1, R4 .3 . licENEIRL T,

arM AN
N J
&% |
] ARARN
T | )
—.—l
R BEK N NN —
é a4 Bk
T
BEE, FITH a5
» CD
BRESTEy b
(20 nd)
ML
(500 m3)
= 4.3.1 EREZROERE
FAEEAE, £FHEY (A%600n°) %53&“‘0)1&%
CEBah. BALYT (P TEAEC #4.3.1 OB
EZot, SHEOKNTHRELABLTHS, H " t #
AR1030nPoBREORAOKEAZD IR 5 Hl K
. < HRAR 10000 A
fzo Eﬁ%(iﬁ?ttﬁtﬁniﬁf\ F—BE®D E‘r@ﬂ%ﬁi 2;?%*!::/8
CEOHMLHY, BRICEEEANEFICRK R LT
o . WEHR | EREEERE
ATEZEHICH-TVE, BREISKE (WL(H‘JLﬁm’iQ
Lhim B REARE. AH6 250 0LR MELA | EEE R

MoBaMasni®k, LBmELEAKEL

THBERCEON, ABRBREERIV ATy RAE VT (P TEH2 0O°OFRE VT
Ey bicehZFhgEohk, GREYTEy PROBRHERIBRE V7 (P.) TEFH
1 OB RAEHICED, £/, ABHALE L LBHARE, TO—HeBEF R
BIEEHEic®Ey, BOAFBRERVT7Ey bcbELE, BRE YTy FEHERAR
HOMTRRBERABRIE O, BEFENSE Y 7Yy PHNTHRFML, TOHERN
BT 2 LAE, £, BEFRAE-CEBTILOTH S, ELHRITBIETIH
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BLARERROBBSR R, BAFRE LCBAMAADICESS AL,

BXEOADLHOKIEESLXFRBET ., EXF R RBECEIBILENSRERE
2HEL. BREADCHEOOFEFREREDBE S, S CEEFRERBEYRESTE
ERNZREAL 7

1.2 EBRFE
O EEFEER @ F2HORLALGEBEZSNEZEFNEX»ISEVLELZSRE
QroHBERXEBERICKRL
Qr = 51, v (2.2.3D
S
CIT, VRBEREABHELIBERE Y7y VOBRTHY., SHBEHANEYE®BE
BEYMBETH B,

FERBROKAS SHRADO B LAV RHAEBCUBRBREINGIDT, Ss= 0L 5,
¥, BRE., EBESRFy —, GFRABBLBERL V7Y FOSERZ2EE TS
EL V>V, VIV THLLED, BRETEENIFER2ICREIN, L, BRHA
BRLERAVTEY P COBRBRIBHEROVENELRTLHE0T, (Vo+Va)/
ViS0EEXTEV, Lih-T, AEBERTE, R (2.2.31) grX0LS1c

_ S5y ge- Y V.+Vsy St
(1- 22y as- L c1+( e, 81y

Qs—;vs—‘

Qr = ——M (4.3.1)
ﬂ-l
S

=7, FERBEFZIWLELRILWXBRETCH50T, BREANLYEHSEBRED R
ESiExRATELTE 3,

Se+ S,
s = = (4.3.2)

T, SIBRMADOE®RFRMEYVRE, S BBIEHOOE®RSRMEDRE

[
(¢

A
&
P

[

L"i\ B%’FﬂﬁtJ:ﬁ‘jéﬁ}\ﬂ(%%QS(tl)\ J&%/ﬁ/ﬁ:’.%’&@lr(t.) &‘3*6 &\ Sx(iSo
LTV, Qs(ty) +Qr(ty)) RUBBEIANRS S0, S OEEHE &R,
SeicHIE LS  OFAIEERDBZFREIR ST L,

BEMHEADLBYAFE®RSRERMEYOEMBEEE X, FH2HoK (2.2.2), X

1
(2.2.19) "o, g = Sl j—ts = . TEENZDOT, V. /(Qst)+Qr(t,))
[} S

Bl o S EREAhoHiTE %,
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1 1 Sl—SO .
- = (4.3.3)

ts S V.,
Qst)+Qr(ty)
ﬁ(43.3)%s.aomrﬁé‘ﬁ(43.2)uﬁktéksu&ﬁkmﬁo
1 . V. :
S = _S°(l+ 2ts Qs(tx)+Q(tz)) (4.3.4)
LictisT, Bt o2 QrElEgE. V.. (Qst)+Qr(ty)) OWEEL:EHE

LT, RDOEIILIEB,

Qs(ts)— 'tvs_l i
Qr(t,) = (4.3.5)

T 1 v, -1
2ts Qs(t)+Qr(ty)
ERNS, Bt B ARAKBQsEBEMBER ST /S ORHRAE. QriFAs
BRIt 51 5 QSEHRHE L 1 S, Bt o BT 5 QrE@BENEETE 3,

O EBR&H : AERTE., BF. ABHMOYECEIM~ORAZHNE LA ER
. FE-EHBORANBRERAINTHY, EHEAREEBMERH1I6ET
BEIRTOR, UL, AERTE, BAORAZHLBRMICS L35, HAKE
ATRETEEEA OGNS LS L, £, tsliE, MOHBLAVES QT 75
VUERENR) L4 HRHBLAES UT. HEERETER) OMEOLEENLL
BRE L 7,

ERBAE, AREZOREE. HABOWESL2EL Y3 ABEEL, 8RO 9H
MT75 v 7 EREFBMEREBHEL TR - 120

npB. REESE, LOEBORESHRNELBE 0, BRNEOOEEERE
SBHARONHE (3000rpn, 1 04)) Lk, 20O LBEDCODBETIHEL 2,

O EBREfE : HEERTE, 3 0HNRMTRAMANLEXRERIBETCOEER
BEEHTML S SBE (So. S1) k¥, Lirl, BREATE., BAMAOOML
SSEES.. MLELALTHRARNLNG, BAMEZE™Y, /(Qs+Qr) O
BEBNKICBSMIEOOML S SBRES B30T, HEMBRQrEEEHT 310,
OBEERLEZRLRIAERSB L, L -T, AERTE, K4.3. 2R LEH
BIESE, BAFEHMBRQrEARRL .

BAlLACB Y5 So, St MABARQS(L), BEBREQr() OBEMELV ./
(Qst)+Qr(t,)) BRBEDOBAcH T 3MAEARQs(t,) OERMEAR (4.3,
SMRRAL. BHlt o B 2HIEHMBQr(,) EAHELE, COQrENEBON3
k30, QrE@ L7 AEDBEL, EXERIREOKLEBEL

1.3 DHE
ERBEIMSFREITARR FED OBkETHUEL/MLS SETKIEL, COD

Sr |
So 1+
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Vi
Qs(tD+Qr(ty)

tz — =

R 4.3.2 EHhEHHBQroBEHEHE

BESB v HU/BHIY ILICLIBENHREY TRELL, £/, ZOMBOLFAE
Ey FRT, TARRGED KBUTITH - I,

F2HE EERKHE
75V ER. HHEROEBRALEL 3.3, 4.3 .2 HELTRLE, KA
BABQsOEHME, 77 v 7ERTE65.50° /hry MEERTIRKT0.00°/hrT
50, SOFHRARKRICHT 3 QsEHIBL QsOEBRHI, 77 /7 ERTH,
0.153~2.17257.4%, HIWERTIIO0.257~2.03E&50.8%Th
st LichiaT, MERMBMSD, MUEIBQsEHEFAS I ENTE, i, &
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# 4.3.2 ZEBREEO-%%

xR TIVIRR HAER
Eid ® =
®E EB Racl W 4052 EH. Fol | EUGRY
ts (B) 0.37 ~ 75.1 4.9 232.3 - 4.0 -
te (B) 0.31 ~ 0.78 0.52 19.8 0.35 ~ o.M 0.51 18.2
Qs (m3/hr) 10 ~ 142 85.5 57.4 18 ~ 142 70.0 50.8
Qr (@3/hr) I~ 3 16.9 42.5 3~ 45 15.4 58.3
Sa (mg/ 2) 1660 ~ 4490 | 2793 25.0 1740 ~ 3850 2385 22.4
Sr (mg/ 2) 6000 ~ 12600 9845 15.2 8500 ~ 13700 11217 11.4 FREBEHOL,E
Sr/Sg 1.34 ~ 6.63 3.75 26.6 2.77 ~ 1.87 4.97 25.3
CODZSSE;ETI 0.008 ~ 0.154 0.055 71.6 0.01 ~ 0.172 0.064 §0.0
178
ﬂﬁ?l’g*iﬂ 10.0 ~ 11.5 - - 10.0 ~ 11.2 - -
°C
SV3e (%) §3 ~ 96 78.4 16.1 55 ~ 9 83.1 4.8
2s (mg/ 2) 70 ~ 127 92.9 14.7 57 ~ 128 94.5 17.8 .
2 (mg/2) 14.4 ~ 35.5 21.1 21.6 14.7 ~ 24.7 16.9 12.3 AsicHIBL =

ABERBE(sOFEMER., 75/ 7EBRTRI2.9m/0, SIHERTIZI4.5m8/4T
B, COFHRARKBEICH T ELsEHELIsOEHRRE, 77 vV ERTH
0.754~1.37T#&14.7%., FIHERTIZ0.603~1.32£17.1%Td
Sfie LEoT, 0sb Qs A, AERMBDTHAC L S BEHTE-E VX B,
TS5 ER, HIEERICBISCOD-SSARBOESREIZ.ENEN0.055
(1./8). 0.064(1 /B)THY., BRHBRETBLEBFILTLIAHRLIOR
BEVETS - .

ERHENPEH T ofcd, BREAOKRZ10.0~11.5COREVETH -1
N, BEEoADLHOTREEEUKEREETRL fz,
BREADOERSRBEYVBES LEAFRBEDVBRES OEFHRKE, 7507
R, HOERELEFFEUEERLLY, TORHER., FHEEROFNS HUE VR,
SIAFHVEEENENR L, LEN->T, BEYBERS /SO FHER, 75
VIERTIES. TS, SIMERTIZ4.9T7T LR, HEEROFN .2 2EEFEVHE
2RL T

BEAWHEOOBHBRREEGKD S Veold, ERE LB 0%AEOFHVELTRLI, 2
iz, BHERREENS OB TRELAELBEST, "VF VIV RETH- L%
BHRLTOIHN, EMBHEOKRE., AREAEOHRBENELAERDONE N -2, &
EBRERE, YRR CHEAEED T B D, FABKRIC MM Ly PR—-FC
HRTHEBUES SERANE S, ABHETHERRETEL N> L—HDS SKANVBRKY
WAL, SVaoliZBm LA bDEHETES, LML, SV offin’6 9%08H, 90
N, 180N®DSVHIETNENS 3%, 24%THD, hdS VRAIERLZIFEL
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IOBHRERLLIENS, MBENTOBROFERERNI 03U ETHNE, TR
MRtkicS SIRANRET D, REKELBELSELIENTVEFIONS, ERHBE
HOLBEREKOEREN 3 0cnll ETH -7l &Moo b, SV ElrGVI L EILE
BEICEELERIFESUI - EVZ B,

WEACODBEEeicX, V. /(Qs+Qr) RUDOBLBHETRAFABELISOREN
H5obHbNBZ0T, COBNKHEZERL Tle2FMI s, 77 vV ERTIIFEHE
21.1ng/ 0. Z8M814.4~35.508/¢, EFHRK21.6%, HERRTIFEHGME
16.908/0. ZEHME14.7~24.7T08/0, REHEREK12.3%TH-7, FHEHE. &K
§b¢§; EHHREKE L, AHEROFNELS, EEBVLEXEELZTLTED, BNEHFO
BRVPESHEL S T,

E3IW & =3

3.1 FRAEHCIIBEVBERAEIC>VT

ERHD, BEHEKLA-BEAEADS 3 VRELXFROFERSRESEOML S SH
) ERABROFRBEHOETRE (v) OBHKENL .3 . 4R L, xEyDRFREK
KOBERBEHRT RN, HEGEK0.99 7T LEFFOHBEERTS - I,

y=1.01x+87.8 (4.3.6)

BEEAMLS SBEEIBSBLEFR., BXBFROML SSEERIHIETRNCLEBRR
EitczhThBEL LN, BREEFOMELFRNCHEHEL, X (4.3.6) OoFEN
BIELIEEVIEMS, MLSSH () &ERE () I LEHBLTwiI EMD
B,

. w0 |
. O WEMANSSER o rIvrEm
i‘ | & BREBRIAK A HBER
-
2 10
X - N
a
~
“ 5 | A
~ a3 e,
> = e
® 5 | Q7
113
i
g Yy = 1.0lx + 87.8
b (r = 0.997)
) X PO U S S S S ST Y o 1 M : . 1 " N 2 " 1
0 5 10 o s 10
FHHE(x) (X103, mg/ Q) MESr/Sefl

4.3.4 FBiREEHIERBELMLSS 4.3.5 HEST/SofiL#ERSr/Sq
ST EORYE i >FERY
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CHOOERBEE DL LI, MLSSAIFIC L3 BEVBER MEST/ S H) &5
RBEIERBICE3MEMBEN (5RSt/Sofl) OBBRATRTERA4.3.5L43,
T35 ERDO3 A (R4.3.50HEH) 2BRE, RS/ SMEMEST/ S M
BOHMEERSD., FREECIAMEYVBERAEVERICALDATLREEVE
B, MLz 3 Ak, Ehb75V IV ERET I ~2 BAIORTHY, BREEHOR .
FRBEEDENNB LIt E LR BETHEEELONE, LEN-T, BR
BEHCIABEVBEROMTR. COLSUMNBEULRETE - ENEBUNTHD,
HBREOLERNETNE,
3.2 BARHBYHROKHFECLIIRE

75V EREHBERICBIAMEKCODBEOLR 75 L3K4.3. 6170
Foo 73 V7 ERTE, BEF~ 771, FHCODBE2 1. 1ng/0, BEBES
4.50n8/0, BIBERTE, BIEF— 5K 90, FHCODBE 1 6.9ng /(. EER
£2.1608/0THD, BA%HPBOYRALHBEOZEORETHEBT 3L RO S0
5,

X1 =21.1 mg/ @ X2 =16.9 mg/ 2
c1'=4.50 mng/ 2 o2 =2.16 mg/ g
25 | (ni =170 05 | (n2 = 90)
20 4 20 A
i
15 | J H
B B 15
i3 %
10 4 10 -
5 5
0 . | “llﬂ . 0 ' ﬂ-‘ ' .
10 20 30 40 10 20 30 40
CODR 3 (me/ £) CODiR ¥ (mg/ 2)
@757 ER (b) KRR

4.3.6 MEKCODEBEOLRA LTI A

WE, 75V ERBIVCHPERICBIALEACODBERENOEYE., EgE
2ENFhyu,., 0. BT, .6l B4.3. QDA MIFIUERLETTIVIE
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BRBLUCHBEBRORMEF — & K. THHE. BEREZLZAZANL, . 0 BT,
Xeo 0, E3 3, H4.3. 605, HEROLEACODBEIERAHICKS 2o
CUMTEBZOT, FHEDEd= | 1~ X, | 3. BEFOFEHBEOZE (1.~ pe) £

0'12 (722

+
18 N2

TEHEOHK ( ) DEBBHRE-THETEbDEEL LN, KROH

HEERWT, FHEOEOREAFTLS S ENTEE'D

P S
Ue = (xa ):2) (11; I 2) (4.3.7)
0':.+0'z
N N2

T3V EBRBIUHBEROBEND 0. 0 3KHMTHE3M, MEF—F¥n,, n. N
BB, FL2HHPORY VTN ERMELIIENS, 01=0,", 02=0, &5
MUTELKANBY, 22T, 73V 7 EREHBEROBEFAO TRy (L p o 2R
NELEDEPERETBILD, p1=p . 0REE2LTHE, R (4.3.7) axkXEHL3,

I X=Xz |
Uo = Dot (4.3.8)

*2 ' 2
/ o L O
1% l2

BERDODEHBEICENSINENERDDZIERKBILNDOLERRE e B LTS L, EH

%ﬁ%l@PriTé%ﬂ%*b‘K®%%Kﬁﬁ@if@‘ﬁﬁuﬁﬂuuiﬂfé\
MEEROHENRS DR TINDEWIFTX 3,
Us 2 Pr.{T=s %} (4.3.9)

22T, AEROEMELZRN (4.3.8) EfRATBHLU=7.36. EEPa%R5%L
BETEE, Pr.{T=0.025)}=1.96&% >/, LEM-T, XN (4.3.9) 0F
BNROL2DT, I5%BDEENS LS THNEHNBOHRNS OO TS LUK TE

50 ' 2 ' 2
g1 g 2 — -
Fh.RN (4.3.8)0 / + ZoakBLE X —xDEBKREIE,

N N2

dtovfﬁlTé-%}T%éné‘”oﬁ@&aé5%&L1%MEéﬁkTéa‘di

aprnxrg-%}:4.2i1.12amo\d@95%@%ﬁ&@@3.08~5.32
LERETE, ROMBRNBONE,
3.08 < x;—x: < 5.32 (4.3.10)

Fih. R (4.3.10) ox.,BROLHLEHENLS,
x%:—5.32 < x, < x,-3.08
15.78 < x. = 18.02
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DEDOFHEDEDKREZRNI S, HHEROLEAXCODEER, BRELI%TUD
595%DHEMOLET, 15.78~18.02m t0REIKs). 75 7 EROL
HACODEBEXD3I. 08~5.32m MEVETHLLEETXS,

3.3 MEHECRITtEORR

FIETE. $IAERSA—F— (Y. b, k. Kn, n). BRHARBEYDEE (S &
FETHMBEAE (o) 7. R (4.2.4) 2AUOTLELREL, BHEHAOE
WEBNERNRTA—F—ORUELEROBICKRIEL 2, £/, XETR. tslE2FH4
HBIRBREL. R (4.3.5) OBHFHPBEQrOHBEYRLERZTER L, UL,
KETIT Rk DI, POILMEREL, TOHEIKCRE - BFREQrEHBIE L
MNEBOTHLEEDNE, LEX-T, TOtsER. BNEHEOYRICKEREEL
EETHEFTHEOT, TITR., BUHBREGHHERLEHVT, REBEREICRIETTtsHE
DHEELVIaV-Ya itk REL K,

B4.3. 1 TRLARBRERI, BREVIEy VeBRABEZUVL-OE (FHEH
EURES) LEZ, K4 .3 . TOXIRIERELTERT ENTES, JIT, vYial
—YaVvERLSLERD. UTORELRY 2.

Qs ] Qi—jw
2s Vis 0 Us+Qr Se
oo, e S Ve,Sr, Qe e
Le
e KR
Qr,Sr, £
V3 Sr
ﬁ e
iRy
Qu,Sr, Ze

Os : HABEKRMI/h), Or : EEEERRMO/hr), Qv : 31 & & 5 B
(n3/bhr), £s : WAMHERIE g/ £), Lo : MBMALEEL (ng/ 2), S
R SR T8 A TR R SR YR AE (ng/ 0), ST : SERATEIR AL MR (ne/ 0),
Se : WILKODEHFERMEMBE g/ 0), Vi : MEAMERGY), Vo :
BEMMEREM®), V, : #mased)

M 4.3.7 ERERBEOIEHAAK
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R )

1) BAHMUESELRATS 5,

2) BEWTERRENBID, AEH. ABRBTREERERIBILHL,

3) R CTRERCEEIEING,

4) BERH~OHKASSKARERLEL,

5) BAMAREREBEIBCREORELLSH L,

6) SEZXBREFEMLIIL,

7) HBRHABRY v S~ ABMOEESEMEMBEIS L,
DEDREICE S, BRERBEYNBLUEROYENLE L5 ERREK S,

dS dsS
Vi(—) =V, — - ((Qs—Qw)Se+QuSr) (4.3.1D
dt v dt

d¢ d
Vl(———e-) =Qsfs — Qwle—(Qs—Qwife—V, der (4.3.12)
dt " v dt

dsS ds
ZIT, (—(—it—)vz BAEAFES RREYREORKHEEL (g ¢/ H). pral B

HREESEREYOMMERE (g 0/ H). ( 9?1_(: )U: BHBEOKMZL (g 0/

d
). —i—%  EHBREET (g 0/ H)
¥/, tsflid. FEOREMILOERRDEIIICERETZ S,

V.S
ts = 4.3.13
: (Qs—Qw)Se+QwST ( )

FEUHERBREDOMBEIEEREIOMBRE., F2HEFE2EONK (2.2.1) BIUE2.
2. 10%B4D0BAREB VI LEROESICESINS,
1 dS 1 dér

——— = Y.—— - 4.3.14
S dt S dt ( )
de \n
ke (&)
d
Lder ST (4.3.15)
Sdt garcleyr

K (4.3.13)~R(4.3.15) 2K (4.3.11), X (4.3.12) RAL
BHTLLERAEUL B,

ds k- BT 1
(—) ={ys ————— ~ b+ —)}S (4.3.16)
dt v ts

Kn+ (&)

s
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dg Qss—ge) ke (BT
¢y o Qslls—le s (4.3.1D

(—) =
dt v V. Km+(g§g)n

R (4.3.16). R (4.3.17) LFHAERIFA-F—(Y, b, k. Kn, . &
AKBENRE (s, Qs) OLEF. BREFRE V.. BEt, S, (cOFWHELARAT S L,
BtsBTEDS EleDBRIZ{tA Runge— Kutta— GillE'P CHET R LN TE 5,

KEBBRETE, BHERIS A~ —2RELE - fd, B KOH#ESHE Fed—
BatchEER (F2HEF4H) CHAELALNIA-F—fETHRLEY=1.524, b=
0.148 (1 /E). k=2.31 (1/B). Kn=0.146, 1=0.908%22TH
Buir, £, Bit=01ck I 2BSXHAMLSSBE., REXAEOMME (So. Leo)
., HEEROFEHESTNDLDES.=2385 g ), lea=16.9 (ng/ Q) ZHL,
BEHARV.Z1030p°% L7, Qsid 2 4 BRIc 2EDER LR %E, el 2 4 B
AMoREZEEEhEhEL, ZOABEREAEREROLHBICHUSE L,

tsEZ 1 H, 48, 108, 4 0B ZhZhBRELLBEDS L(eDEEHOBHE
t2E4.3.81cRk Lk, 2OEMS, RERBELRETHEOREBIIDLTROI LN

TERTE5,

) S I ) N

Qs
(B3/hr)

50 F
o [] L L L 1
2000
=
~
s 1000
o]
130 }
3 [
§3 oot
-
~ 70
40 %
§ 3
ag
-]
0 - 1 1 1 1 1
o 10 20 30 40 50
¥ fdl (hr)

B 4.3.8 AHtsfEicBIISS. LHEMOBRENL

— 196 —



1) BRENEESEREYDEBESE. BtsHICRA - BELNET 3,
2) FEHRFEREZEMtIAFEVETHIHE., BEKEERE(cRBEVEEZRL. Qs. (s

ZBilcHrEhEEILLL,

COVIiab—vaVvERR, BEFSREMNEICDVTIOREOWMERELBEL
Sherrard & Lawrence® O#H& b—HL TV 3,

REDZENS, BANERERVEEORERZTRODLVEAILE., &VtsET D
LBAHAGHSRREYBELFEDE LN, RAKBESHICHIETELDICREDT
BEENLILELTH B,

$4E E W

BEYBRERACE L L A3FEESEBNENELENEEEREELLUERERICEAL,

UToBREB,

1) BHBRESHHEHECE. BEYBEL, BHFREBRMEtNEZLHAEE
THBEIEEHS ML f,

2) #@#HFed— Batch BB IDAELLBAFERN NS A - -k, BHAEREHNE
HEcBATES I LEERMICERL 1,

3) COD-SSAMEMN?.68~5.80(1/HEVIFVARKETCERNREHE
ERETU LA, RAKBESHIHE, RAKEZES?2 IEEFTCREELEKE
T0mg/0icBARL. EELNEBRELBZ2ILENTE R,

4) EBBTOSI VI EREHTER (UsZ2 4 JIEEE) OULEAEEYCODEBER,
zhEN21.108/ 0 16.908/(Tho7c, AEDHEELRET S L. 95%
OIS LIATHHEHBOPENBEDON, ZOUEKCODEER, 7737 E
BXD3.08~5.32mg MBEEVEEETE 1,

5) BNFHBEOsEATO—FERLRETEIEGICE., tsElEBEETRIE, TAK
BABEH I hDOT, REIDRIFUMEEENBONSE I EEFKRL 2,

auy
i)
din

£2E

Qs : WAEESE (¢ hp)
Qr : EXFBEE (/hp
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ti, te @

BIHE

S
So
S

SlEKEBERR (/D)
BRMAEESREENRE (1270
EXERBEDBE (20

WK D EE REEYRE (ng/0)
HABEBE (az/0)
MEAEERE g/ 0)
BREER O

HERMAERER O

AEBER )

EAEE RS EEE (B)

P ETAT
EHEREENOHCABEN (1 /8)
EHERMKENOBRKERREEEER (1 /8)
T

B BB

WO KEENBREN (i)

BES (hr) ’

BAEAFYEREREEDRE (/0
BRHAOOFESREEMBE (ng/ D
BAEEOOE®RSRBREYREE (g0

Qs(ty), Qs(tz) : Bfft,, tloBiF 5 HABEXKE (0 hr)
Qr(ty), Qrlte) : Bfft,, ticb I B EXFRE (n°/hr)

K, B2 3
g,., 032
ny, Rz ¢
X1, X2 @
’ ’
g, , G2
Uo

d

[24

BREEOFEHE (/D

BREOBRREZ (ng/0

TV ER, HEERCBILINEBACODREDET - ¥

T2 7ER HHERCBISLNERCODBEBEOCEEE (ng/ D
TV ER, HIHERICBULSLEACODREORERRFE (ng/ D)

g, g,

+
18 N2

Xis X DEOEIE (= 1 xi—x2 1)
fER®E (%)

FHE (=1 xi—xe | /

)
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/ g ! 12 0" 22
+
Ry N2
BIBASHSREEYBREORMEEML g/ 0/ B)
BAXHABHEAFEORME/L (ng/¢/H)
BREGRBREDOMMEE g/ 0/ H)

BEREEE (ng/0/8)
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B g O U o & #®

BE. TAEFEOSRBILIcHKL, MBBEICRE - tLBEFRE zoHBF R0 KRS
NEETRDATVE, LAL, HEOKRKNEHEDLT, B4 HETLEERIOT « BANRN
REMCEEBOLHE KO TARSRBEBBICHAT S0, TOAEABIHETEI

CRBREBECBORELRETEVS, AXRSHOBREHEL TV B,

AR, BEAROBEVBEFGO RIS, COXIURAEHICHETEZSE
BERESHFFTEREHE, SRR EBERCBI 3B HEHFERETRV, B
ROERBRMUBREL STV ANERNNN G A - -HEEZOBEH. REVBEFEFEOME.
EHCCBTAWERE LD LbDTH B,

BIHETR, GESRECBIIBREYRBEOHMFELEEEREELLBRAF L.
20HEA~NOBERILOVWT, IBIEHITEHE - BEL I,

BIRBELIETR, AR TOMEOBEHEFREBR <,

WIHBE2ETIE, MLSSHAWVIEMLVSSICXB3ERARKEDBEOFMIKE
BEAMLELS, ChictROZFEBEEE LT, MLSSOIENRELELEYEEEICK
PIERFERBEDOBEFHEENEHTCHE L 2R LI, ey MLSSHHLIEIML
VS SRS, FEREEAFRTELINEFEL, BUtEPEML SSEHFT TR, K
FEUDRANERINT, HEEEN—FLLE, THUHLEERESANS SEATI—ED
HETHEETALE VIR EB K,

FIHEFEIETR, FRHEAEEZOZEEEERR., INTEEREDOREFEMICER
BHH, EREFREFHNETR. COBREYVBREOTFENBO TLHEROB VO T, % i,
ERBOEUFTRBMEDOREFBTIX, AE - FNFEILEETCRTFENEN, TX3S
BOGEROME - ANMELEERATEE3FEOBENEETHS &2 TR LI,

F2WTHE., BEYMETIHEISH LIERBREORE - EHEOERNLEEL., &
HEREOHHEHBER L ThCERLIMES boMEYBRE RO REATERLH X,
EORBHERNTIA-F-DRECHAN., EROBHFICDVT, 4 EB I TH U,

FoOREEI1BTR, AR TOMEOBNLEFRIER~ T,

BARME2ETR, FHERNNGA-F-2REL, FEULBEKENBONEEOICE
ZEREQr 2HATHIE, RAT - BKOKBEKABESH Mo, FREKBEOLE
KRB oNB I EARL, MAYVBELR:ERFREENUEIEERHHRTFTHS
EAEABEOMI L, £, GHRBREEGHENHEERZCHREL LBEDBELE, 8
FHACLIAFRARNCBENETE L HEL2REL, TEOBXEL36.78 %153
EEHAIBENRPNENRBZEERL I

FIREIETH., ARERCIZHHERNNIA—F —MEEOBBLEN, 51,
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NIA—F—DOBERMEZEEL LT, BINERLEHEFed- BatchiZRIck 3 HFE2 MER
RL., ToBHEE~NI,

F2RFAETR, "I A-I-AEOERLZERVICRFNL, BLSBRTHBONIS
FA-F - ERERLBERRORICREAEOTHICHAVAIORIERETS - 1o, &
¥Fed— BatchEE# T, CORAERHLL, ERERNOLEANTETHEZ LE2HS
Mz Ut

BIFETR, GREAREOCHNEHB - EELHEL L OHEYBEROAEEZICS>L
T, TOEEY, EROUBRAHPSRUEEELERH - BFEL. T, ERBTORERRD
o, BEOFEHYE., BEHE, RTFUEBIUCHB Y RFLNOBHIDVT, 4EiHIT
L R

FEIREIETR, AETCOWROBWNEHEAEZDB NI,

FEIHRME2ETR, F2RAB2ETENAREYRELERATOEBCE T&, MK
FROEEFFRCLZERAMCEORRORIAZITHRL, XBFRS vy FE2HV BB
XBMRFRERZ, FRREOITCRENI HE I BEYBEREAETE, Yutx
FHAEEL L CHEREHEENTRTHE I E2HOMN L, /. AEEBORK
e &, AR25mm, HE21.6mOF 5 2ABHEBENBETHD, 35, &
EBEXEE., 30~4 0% TERENEL/NEL, Twynan— LothianDBEHBAISEH
SNEIRBEREEL L —HTHIL2HAL, REVBRELNEERE (Sr/SHEH)
DOERZIHEBEREL 2o

EIRFIETR, FRE2ETCRELLEBRARIERICESEX, Sr/SREHOR
BHR, RABOBE, MEVEEROEEZL ZORKEBRK,. AEPEOTIELELE
NEMBH L, TOEBERMEL 1,

FIWMBABETRE, MREEESRLERERI S/ SHEHEHREL. K6y Fod
BEENS, REBXRELZ30~4 0% 1cThiE, S1/SREHOEENRENELD,
FRFL2BOZHRBMORRER L BT oMAAEB, £/, St/ SHEHIHFERA
SSHADOHEEEIIBEN, SSEENS 0ng/0 UTTREALMEORVI LEHS
ML, ok, ABUBEDBEEEHCLTAMNIETEZ3EBTHD, Taw 2HM
e LTE#HE, BREOBVHAEYBRERLERMICHETEZEILETRL I,

FARTR, EREVIC, FLEERLHVC, E2RFE 22BN, REYRERL
MEOCERBREGNEHNB~OBEBRERSD, 3BICHITHE I,

FABRE1ETR., AR COWREOBNE Hmaibk~<i,

FARB2ETE, COD-SSHMENMNDI.68~5.80(1 /AELIFHVANE
BTERNBRBROERBREFNENAERET L > LE 5, RAKBEB 3 . FHAK
HEH2 IEITIASLEARRT Ong/ ¢ WBEL, KELLERELBLIIEN
TE2A5ZEA2WHOM Ui, £/, M, MEVREL, SHSREAELAEES
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REBNEHEORERHARTFTHY . £/, BHEFed— BatchBRIC X DRE L 1B
NERAT A =5 — i, BEEEREHIEHBCEATES - L2 EROERL .

BAREIBRTR. ERERABNEHEERL ZEACEAL, HEEE > L AL
bl B8 (75 V7 ER) Ets24 BEBELTHAL 288 GIEER) OmE
AEBRMICKBREL, 750/ EREHBEROMEACODBENTALENL 1. |
ng/ ¢ . 16.9%908/¢ TH, HEODEEZORENS., I5%BDENS LI TEHE
HEBoBmBEREHON, TONEBXCODEER., 75 /7 ERXD3.08~5.3 2ng
SNBEECERETEf, i, BAZHEOLEETFO—RIRET 5 BAIE. ts
HEBCRBFNE. RAKBKBES I h b5, BEN>BIFLAEEERE >
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