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1. RRPOEEH 0.5ppm EITHEIE Ly,
. KFERE 200 Ix BILEAEE L LY,
i
— BEREAONCOVTR, MERRF L VBRI, BREET S 25, 1388 1 BLLERK
L. BKBHOERFTOATVEZE, ZOBE. BRVEERETS 2 L% Ly,
Fre, T-UKEEHKTIRCE, FNCERERLEMEC L. TORBETIE. BOE
MBFEFHATVEZ L,
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(1) EEERRIEE 04mg/LEIETHB T & o 1.0mg/LRIT
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(2) pHi&E 58LILBELITTHAZ L,
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W (5) FHEDE (B A BAUYSLERE) 2mg/LETTeH3 T &,
(6) |WHE 2ELITTHB L,

(1) BhUnpOxtae

02me/LRITTHBZ EHFEE Ly,

(8) 7EMZBHEBWOLIK

ERBBBOBOCH THR/EL, 05FEUTT
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{9) T—-NHEGOTFERARS
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A0 RAMAZEIC1E. BRERBOICOWTI, ERABBS OB LREAIIC 1 BRLE, B
BEE~1ICoWT i, B2E | AEHICRELT5 40815,

BrEEE 7
(1) EEEEEE AHEBTRAE 7 RE2EORECESEEE
HEMAENED 3 EHBERERRCHSBREEEOR
EHECLHRET B,
(2) pH f&E AREEICEAT 3 ESORATICED 2 WEHBAE
(3) KBE FEDHDIHHEICLYRET 3,
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(1) Brunoxay PEHIFECLVAET 3.
(8) EEABERONITK
e
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TE35,
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% 7. ZRPOBILHEE BAERCLVAET 3,
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O 7—NoOEKE, REKOEEIHETEIDOTHL I ERNET L\,
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ETHo THHERIZHE L TWBIHERBER VA, goiAicft LTk wikaEKR, T,
MEBARELHVDIEEE. T-VERRBIICKERELTY, [#2 SKEBREOKRERY
RERR - RRUEICARS FERCRBEARE] o [(2) FREAEICELL2VHEKEE KR T8
BADKE] TROLNATVAREHREOEEZ /T LIBD 5,

(1) EREFREBIEFE
A BRERBRUEEBEORTERRFOBEH

RIHE % X
(1) EMERIEFE 04mg/LEIETHBI b, £/, 1OME/LETTHIZ LR LU,

EHEFREIERIT T — VROMBEETEOKETH ), BEEFHE T~ VOBHETBRIIBVWTEE
REEEFLoTWE, T VAP OBHERTERIZ., ABOEMNEIL 2R ARKEORLAD
Fh, BE  KFZECIVBRATERSRAZ D0, EEREPHRAL, —SRED E2#ET2
BENFH B,

MERTANAED T~V TERETITIEDD ZWEEICH L THEDRLB L0121,
04 mg/L L EHRLETH B,

B, GHAFCTHCONIMEHAI =7/ VFIIBWTh, BRENKE L CBERTIEE
WET S LRI TH B,
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| RBERL Q. EREBORR. AP RS LLREN LR ENEOREOZ LR |
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EDﬁ%btb?é:kﬁ?%éoﬁn—4—lm\%%Kﬁﬂtt$ﬁ7~»m¢uﬁwfﬁi
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100 f . . * 100
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1 4
N 10 F )7
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i 1 1
) )
77—k CHe7— Wk
(04mg/L) / {0.4mg/L)
=01 F
1‘\7]337"—.11"* (p.gmg/L) ) . . . '
0 1 2 4 0 1 2 4
Bl (9] EpakeR (4]

(FEFHLIFML. EADIR, 51, 413 (1980))
HI —4—1 ZREENEXERERCEMEER LD NV ABEMOFZFEOBRF

T/ —4—1 K BEME EORE

0l mg/L TR | F7 AH, FWNE, #E, IL 7MW, 7 F7RE
015mg/L TR | V77U 7H. BEHELE

020 mg/L CHeH | Mg HEkE

025 mg/L THEEL | RIBH. & MIEEIRE
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B REFEFOEHES

KRERRB 7 &
(1) ERXEEE VIFI-p-T 2L VT I Lk VKK BALESE ERABAE
RICLBWMAEREERNER-5075 7%
EROEMCIBI SREABICOVT, SMCBI3FERRIh EESHEOARCEY. ERAOMEA 30 BRAZEICT

EEMCHEETILOET S,
BEFEIERNEI ARSI CESVT WA Ao, BEOMEEREET52E,

@ #HEOH
FHBOFEEM N BUATEIZLIETITY .

@ BREFEOFEKER

BEORAIBAE. T—VefoKESETE BRI L. RARD - VT 7 —VADOR
ARLICBIT21ZEZEMBOME 3 2L EOKET 20 cm RUER 5 B8 E ORUK O4FHE % B
AE$5,

DERFTHVONIMERI =T VELEOTOMROBRO T~V TiE, ZhIZEL, 7
N OIERIZIE U728 7 A R ONE S TRAZTTI .

TR A B BEORKOME OB EIEFREL. ABEEBAOHE ORME® IH 5 0128%E
TLHLEVEDH D,

® BEFE
AEEATHRNGE 17 KB 2HOBREIETZEEFHRENED 5 BEHEREEXERUESRE
BEROBEFEICLY ., BHETELICNEET %0

VIFNW-p-72=b P73 (DPD) & DPD OMEXIIHER 2 MBEFICEY ., Ik
A% 1I0mL AT, RKOBZILERICES Lebe, BERREFREL KD, PERICE
Hemeit LBEL BRI LICl o T, BiEEEMRTERRYE (kW) © pH %
ETELbDLHB, F72. DPD 0HBBEHHRELES CRE L EHRTERBEL RO D FH
bbb, 2. DPD OREIIIEHKBEFZALARBELRAOL OB LOTEETLIHE
HH 5o

C H@piER
> BERBERRESERL TR G, BEAEZHRAL, —EBEDEZHETL L,
> BRREERRESY RO EVEE, BACEROEENEEMA LD, EROERNE

ANz UCEBEM LR, BREEN L, BEERTERCHEBEz RIS, -z X
KFTHIEDPL, ZOEARETE L,



I b A 2T

> HEFEHERALTHHEERTEEZEMEH SR L2WIEEE. UTORESZI5N1 5,
s T WKBEEITENRTEY, FheoB 50 BERZIERENL TV,
ZOHE. SOWHEFRAEMRALI LT, BEOHBMRT L. #BRFEEI RS E X
30272 B,
- BRBIERAEROBOREISILL T B MEEMYED 5,
ZO%E. BHAORKEKOEREER (KEEICLY 0lmg/L LSRR TWS) 2%
THZIELCHRATES,
- PEBFOREBEEINHFNRT VS,
ZOBE. BEEE L (ERET 5,

(2) pH f#
A BEHEHRUOEEBORTIRAEOEH

#IWE X ¥
(2) pH1E BARILBGLITTHB L.

pHiE (KFEA F BE) X, S8LLESSUTTHALZ L EENTV S,
pHEAEEHBIC 2 wE S, B LTHEA%25 25, T, ZOHBEZEL TRSEEICHE
CLHBHMRITEL L 5D, a7 ) — bOFREEOKE, BLEDDETZI 6L, I

TNH )R EHBMRPET T 5. PHEFEEHERT LI LICL o T, PR E(L, HE
RITHIT LN TED,

B RBREGEFOMEM

REWE H &

(2) pH & H7 AMEBE (HEREBHNTERRICL D57 ABRE

LROZMICBTSREABICOVT, BMCBIFBAERBE Ch RS EOFRIC LY., EHBOMNSF 30 BUAZ &1
EEMICHEEETIDOET B,

BEFEETE 0 FI AESORBICESVTVWS A, RFOBELRETI b,

© HREEH
HRAROEEH 0 ABAI LI 1 AT,

@ BREOEKBER

BREORAKBFTIL, 7T-VefoKEFERTCE 2L L. RAEO 7V TR 7 VADKT
AR EOIZIZFEFBOMNE 3 PR EOKET 20cm 2 R L+ 5, _
YHEBZETHVYONAMBEHAI =7 VEXEULZOMOBIKO 7—VTld, TRICEL, 7—
NOWIRIZIE Lo B 2 m R TR E CRAKET ).
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® BEFHE

REZEEHT 2 EFOREIET SEEFHRENTO 5 HE L VMET 5,

B, BERTRGE LA AR ZF L VIR L. B IiRBRT 5, B9hs
BB T2 VAR, BECREL. 12RMUMICRERT 5,

< FFLL EDFEG >
REERCTpH AlLEIR (gL —% =) 2BwTiliEt 5,

C BHEEE
> pHPEHEENLLHN TV EHEL. #ifiAe pH FHEX T pH AT,

%8B, TVKOpHEIRLERZ5 2201, BRTIEZEFOEETHD. FILIE.
RHHRRRT MU 7 A0 AERR) E70h ), REEEBRI VY Y A (BRERT)
RUvrnoq4 v 7AVE (BEAHR) dFE. M) 27oof v i 72 vE (BEEE
FR) EEBEEZRTIL»S, EATAEENOERLE T 2. FWIC pH 2 EHT 2 LERN S

BEH HBTIVIZIL) 2ERATIEOFES

TAHEE, ERELPLR VS0, pHOMEMEIE, BEBE7TAI =4 (FE/ I F) it
pH 75T CHA L 2 W ERIRIB O N ENWZ s, RRICREF M) YA (V—FIK)
FRALTpH AEZITIVESrH B,
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i BBIZE BT VADELE BRI, BEME LTHRRT VI =5 (GRBIAY F) 2454 |

(3) KEaH
A HBERBRUEEEORERMREFOES

RERE —
(3 KB B hEVT L,

KBEE, RBEhiwI e LTns,
ABEEFRESNABEIE. 7 VHNOBESEREEZREOREN, IR Tunihoizt
Zibh3,
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B BREFEFOES
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(3) Kig&d WEBEERIEE

EROEMIRTSRIDRBICOWT, EMCBIF3FEN R Zh e REMEOSRKIZ LY, EHEOMNH 30 BRI &S
EEHCBREETIDOET S,
BREHEITRIOE ABAOKRCETVWTVE 0, BHEOWEERETEIZ &,

© #BEEE
FERBOREM I HUDAILIZIET Y.

@ HBEORKEBE
BREOERAGEH L, 7= NE2fOKEFERTE2HHE L. RAROT— L TR 7 IVHON
AR EICBIT2IZIISEMBOME 3 »FTLEOKETF 20cm # BBl 5,
ZFOMDIIRD T — N Tid, TR LE, 7= VOBRIS UAE 2 m R RS TIRKET ).

@ BEHE

KEEECHT HEGORBIESIEEFBHRENEDZFEIC L PHET %,

B, 6P LHFFHBT P VL BREL0OmMLIZDE002~005g) ZANRTIRE LA
A (FE120mL BLE) ICHEL, BERriiBBRT 5, B2l T RvEaE. Wl
CRFL. 12 EFLRICRERT 5,

NEBMELERSDE L L T, MMO (Minimum Medium ONPG)-MUG %% #i. IPTG i i
ONPG-MUG %53, XGal-MUG B4 i3 ¥ L ¥ BREIN XGal-MUG B# % FvTlET 5.
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<$EI—-4-3>
BEBBREHERECOVWT

BEREEEERETIR. BRICKBERLRET 272004 E (ONPG Xik XGal) &K |
BEERIT2200EH (MUG) 3&trn, KBEE: ABEEAMCNECTES, |
omm(m:bn71/—»~ﬂo—ﬁﬁﬁbzava)ﬁwx&ﬂw—fu%4—7uui
“3-A Y FYN-B-D-F52 PEF /T F) ik, KIBHBSFBET -T2 25 —¥ |
CEDABEN, FhERo-2ba T2/ - (BR) RUA VI T (FR) $ERTE: |
B, 5B L ) B A EEOREL T S S LA TE D, !
MUG (d-AF N7 XY T2 --D-7 72 =F) 3, KBEICEENICEET S

BE B-INru=g—¥) CLDMAGHREN, 4-AF NI R) T 0 U PERT Bo |
4-AF NI Y 720V, EHET V7 (FE3660m) 2ESTT AL FEEOEREE |
Toh0, KBEOFELHNTEIEFTEL. BLOFERFZOBELBEL, 208 |
BN EHIRN L ) BOHELRETH B, §
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C BEEM

> KREBEEPBRHSNGEE. 7 VoEREhk L., EXEEELEET LI L, 2B, EEH
FEOMILIE, BHERYEROBREL 2 ~3me/L BEC VT CHEBEABEEL EE L 2 L1T
Yo FDH, 04mg/L AL LO0mg/L YT OEMBEEZE/HRTECHLRBEOHRES
79t RBEHPREBSW AV L ERETE BT~ VOBRL2E0 D,

> FRETRKBHARE INBEAE, HROWA - BERHEORREEPZLONLD, B
TV - vy T -FoRERKL T VEEOF ——T - @%ﬁ@“ﬂ\mfmawﬂﬂ
&7 - VOBHEEBRSROBRE 217, ﬁ@&ﬁ%%k% Eo

(4) —AeHHBE
A BEHRBRUVEEMBEORTRASOREH

®IFEA A X
(4) —HHm 1mLeh 200 30=2—RUTFTHB &,

—HE ., BISEDQY AL L A HE 2 EERET 2 EECR L VAL KOEYEHLERD
EREE LTRDLBRERRETH 5,

—AXHENCITER ISR OS2 ME b 225, BELH LIEEHBEFBD TR TVRIL,
EEEL TR B EHTES,

B BREFEFOEHEN

HEME x »
(4) —AAEN R IBHIE

LROEMCBTSBEABC OV T, GMBTIFRIGChEAFHMIOARR LY, FREOIREY 30 BLAZ £i1
EEHICEEETIHOLT S,
WELEETRE I EI AREORBICE IV TS 0, BHOBBLMRTIZ L,

@ HKERH
A B OREFEAT30 BUA T L 12 1 @47

@ REOFEKBH

REORAGEIL, 7 V2o KEFILBTEEFL L. EFROT—VTRT—VADK
AR LI BIT D IZTFEHBOME 3 P EOKE T 20em #RAIE$ 5,

FOMOTIRD 7 — N Tld, THICHEL, F— N OTIRIZIE U788 4 #h A R ONE S TERK % 4T

~

o
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I &% &% e B2

® WEHEK

KEEBICET2EFOREIET SEEFHRESED 2 FEIL VNET 2,

BEZ, SOPLOFAHMEF Y YA BRELWOMLIZDE 002~005g) * ARTRELL
A (FE 120mL ELE) IZRRIL, BEPhICRBRT 2, #RLPIHBTEL VAL, BT
CRAEL. 12RRUMICRERT 5,

— AN OREL, REEREHZERBZA (35~ 37C) T 22~ 26 BT 5. K,
EZERM)VMOEFES (Zo=—) 28X, ZOEEFYLTEEE T 5,

C ®uiER
> —RAlESRE S hWEEE, BEREREMTa I L,

(5) HRME B HBRHUYLEER)
A HRERERCEEBEORERIEOHES

®wEEE = W
(5} HHMME GBA>Br | 12meg/LRTTHBZ &,
U7 LiEHNR)

ARWE B 7 YBAVTLAHERE) 3. OB, 2, BEOFEDICL 25RO
BLLTHwHRTWS,

BRABEEIL, FRPWOREIIFYTH LM, KICBEFEL TV 2580 I RN ERIETE
e FIREDNE . FLWEHRBAPPRGBEIE, By A vBI) 72 HEEFEL BT
BB,

SR 15 EOWEROKEEEIIHTI2EAFICBV TR, FHEHKEOERYSEOHEIRF
YERH Y T ABEEREE LT I0mg/LUTFESRT VAN, T NKIIRATLLOTIELRL. £
Tow ARARTEZLIZEAEBMEORAESNLZLZHTE, 2mg/L THELENTW S,

B PINTRAFVOERD ZOREFNERTE TR, B(MZEZ EFTES,
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B BREGEFOHH

HRIEHE F Ok
(6) HRME BeHBH| BILHCBHAIVILHERRE LT, AEEHICL 3.
U LERE)
EROEMZET SHEER IS OVT, MBS FERR A LFEFUEOFEC L), EAEORES 30 BRAZ L1 E
EHICHREETOIDDET 3,

O HEEH
ERHORES 0 HBAI LI 1T

@ HBEOFKERT

BREORABIE, TN REFREBETELHRITL L. BABO -Vl 7 VHOK
MBI BT I ZZEEBOME 3 AU EOKET 20cm 2 BRI & § 5,

FOMDTIRD 77— TlE, THIZHEL, 77— VoBRIE UEN A R UNE S TRKET

~

Jo

® ®EHE

Wik, HEATHRE LTS AMIER) ZF L AR L, P IiRBT 5. Bhi
RERTE VS, GHRICREL. 24 BRELUMIIEERT 5.

B2 A /BA)TLHEERE LT, #BEETT) .

C HHEHER

> ARWE B A VEAVYAEEBER) PEEELBLLES. ABZROT-VTIRT—
WARKD—EHELZEB|AT LI L, HRABEBZFHEALTWAE 7V Tid, R BEED
FREMETRE L, BT VEBIY Y AHEEEFRG RITRIEHEKEHEPT I L.

> BAHT—NVTI, BEEAR>PORBELAFE - TRRLETHEDCL - Tl aEI SN2 EH
OWFEREIZEDHERESN, BREFZHETAERL 252 26, KEPRBEE TRIEM
ERLZWEEIZE., TOMHORRICEREEY BT, KREOHRIIBDLZ L, 20 M
RECTHERATELVHMSRCOGESMIERBER L LITTHE I EHFEF L,
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I SFHREdAELgE

(6) HBEE
A BEEARVBEBEORERNEOES

HAEE =
(6) WA 2ENTCHBZ L,

BRI, KFTT— VERH O ImBN /LB L RESHEICRZ 2REAEE 2 24T
BH, KEZIERICIEET 270 B E B THIET 5,

B #®ESFEFORH

HRIHA V3
(6) WEE WS EBRENEE. ERABHUTHMEC S 2BBRENEE. MOBR
AREERE BREDATREC S SMOBANRRAEL EREHATHE
F]C & B HEENTERN BN A BREMSIC &L 2 E88EE

EROEMICBIFIRETHBIIC OV, MCBF3ARRE T h ERELUEOFEICLY, EHEORES 0 BRI EICI@E
EBREETIDOET S,
HREFEIITRE I ES ARSOBBICEINTLS 0, BUOWBERETIZ L,

@ BRI
FHHOEEN 30 BEART LI L ETY

@ BIEORKBT

BAEDTEAEINL, TN EROKEPTBTELEFHE L. EFROT—LTRT—VAON
AR EOIZIZERROME T, KETH 20cm 20 3 AL EEENE T 5,

ZOMOWIRD 77—V Tlx, THICHEL, 7= VORFKIZE U@l aTHRAET .

® BREFE

KAKEWTHETORENLETIEEFBHARESED 2 FEIZLVIET %,

R, BEURTH®E LA ABEERY ZF L VIRICIRILL . ERPICRBT 5. &b
MR TELWEEE. WRATICRFL. 12 BEMUAIICHERT 5,

C HEER

> FHEFERETBIL WSS, FRLERBOFERANMEZE( T2 LT, HEISRIE
THITHET B L,

> BELZCEE BERI>BEBFEEIESHL W2 PEFEREITI 2 &,
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(7) rungltay
A BEHERUERBEORERMEORES

HEHA x X
(7)) BrUNOXH 02mg/LUTTHBZIEHNEE L

AGEFEIC & AREEEICBWT, PINTAZVIIonWTHE., 200FK0A, 7OEI 2002
Fr, V7UEI/0URAY Y, TOERNVARPENEFNOREORMTHAR NI a5 D
SHEFREENTV S,

FH, 2LA—ASATL I L 2MRE LAKEKRKERELIZE4 ), BT EMNE L2V S —
WARTE, BMIARAY ORIER L, SEKEOKERE I mg/LUTTHE I L EiSE
2 02mg/LUTHEZ LnwE EhTwn b,
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FUNAXFZAAZDNT

MUATAS v LR TALBBIEIE E b ARS. ERRIFET 573 |
BEHTh 2 AR SR EELBY L L0k, ZORERYE LTERT 2, !
T BT, AKEORLADENLER L LORBN L BEOKTERCERT S |
BHRAPEE L, FUADAS Y BERT B0 ) ATRAS Y OESEE, BERERN TS |
BEABER AN OENE L KAIRCH S 2 EAMESRTHY . TS ONERLRY |
FHIS 5 720 DRENISE L L CREAREENBR STV 5, !
BIUATRAY YL, 700KVA, TOEYZOOXY Y, YTUEZOTRY YR |
TOERN LD AEDLEWORKETH o 190245 (FHAME) ORELECHTEH40 |
YE I, HEOLAMOBEDRIICE L CERIMEANRE S 11,

___________________________________________________________________________________

B #WREHEFOBEHR

®IER FH &
(7) BhUNOXA S N=% . Sy 7-AX70% 7S5 7-RESHEHC L3 —FRAHERLR
ANy FAN=—Z-HAoO7 h557-BRGIFEHO S 5 —FRIRE

¥
T—0KE CGERIC 1 B ELBKT3IB8 1. BELAEBTI LN TES,

LEROEMBITFIHRERE L0 AROGMCBI 3 5ER B Zh LS EQFRICL Y. EEEEROES s |
B EERICHREETI SN ET 3,
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