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AGED 1 KB R BRPRNIKTH 5. —EEDKEGRE
FTRELE>TETWAED, KEKDKE~OEHHEIRT
STEEE STV, Tk, 32T 4 —F —
PEKBOEBESEARL LY, EERERISE~OERDE

D, KBEERICSZ 2HEBICER SN, BE~NODEEE
RIKMBEHsNTVS, BRBEKESTIR, TOEE
ZiEko 2B [AANIEIIZ L - CHREED S 2 HH
IEHERER IS L 7ok o o CALER & BEREICBA L TREFEN
IRALSHE S s lc Xz b oo | A REEERKE L TESRL 22,
ZoORENGIKELTT VA A F KB TSNS, HE
HETERWEHEMESE E L GELONTWAT A A
F vEOINER BKEREBLOR L TEBE»SWhWw a7
AR YA A Ik (Tovh ) HERK) 2525 HISE
TH ) A A& KO ZEGRERGARIC L D, HLEIOHE
R pREE L VEERFICoE L TEMITSE S L &%
BB L%, XSIcpHIOLIEDT LA ) A4 4 K
oA CENICMbOA ) Y AEEAEA FREEECE
MBELIEEEHLL TSRSy MlTRE ) Ytk
B EHBEEELFTRIEIIBEEOT VA Y 4 4 v IKOFE
EWET U THE, TAY) v AR5 A0 2 BT v s
DA F K ERBE GRSV —TiIcE W TBHIEEE O
HEHWEH D d 2 C EHSHIC LAY, aoic, BT v
 DISFINENGEE ORERIC ke 5 T &Moo RER{LIEE
WBETETAEASHITLESY, RINSETLA YA A
YIKDEZ v P OBERERIFICT A LRV LI
EESE, TA A& vRIEDH I Yy L OalhiE
CBEDICBEERMRL G EAHLMcTEELED
T, BEKFZOGETEFHAO SR IcEB L5252 &
15O I IEERMRORY YR X 28ESY vHlzL 0 b
DISWIGERHE AT EERESHIC LAY, BRI, T
WAL A vIKETY RS LEMEUELLLEIAT
Wh A vIKERA SR otcv 92 LD b 2~3 F|
FMIEU L EEFHTROLWLELALY, chosoT v

FI3N) BELESL, BEKZEEEATVS.
COEUSE L THEERENELONTHWE, TAH YA A KO (LETEMEZE

T A F oIkOERME, EEHERICBVLC

ANA A vIKRBEEKEZEESCIEMHASICIhTY
B8 F ot KKRBIEE~OBEEESRKEVWT L LS
plcEnTwa! JEMGE, EROWETELNIZT VA
) HEFRKOBREEEABES I LY, TAY AL
v IKD A BREY: A R R 12PA & A T RIS W ASETEIK
EZHERL TV A EHfERlEhTVWE, &<, Tuh A
4 vIKOBLERICEBEhTWA Y, LIFLERER{LE
BN TERBINT VWA EMESLE, TAATAF VKD
(LB rSsAcER LTV AR E L THEEKE L BE
MEOBELEEODPHTHS., JITH, TLAUAL
YIKOEEHEOMHRE TNERREIC Lo Tuh ) A 4 58
IKBOREEB LU T LA ) A 4 vikdhO b2k & B LR
TLEME DEFRICDWTEET 3,

2. FTIAHUAF KO

T YA A vRBPO{LEMR & LR TEM AN I
WiTl, BHICELOTLA N A4 yRKICEEFhE A 4
v, BEKEPHEEREICSVLWTHIALERD 5.

2.1 FIvHhUMERKOES

Toh )EBFRKEIEEEA VY Y A, L) YA,
BN &0 ENHOEEINA TRk & Bk SRS L
WkoicLTESHBLIEERKTHE, CoTrh )

BifkOfki, EfEORE RECTE SJWEHOME
HEZOBEICRECIRET S, oy, ZLOEHD
7oA VWERKDH B, T oRFENL T LH Y HEEREK
AFVISRTY, F LSRR LA LS ICBRKOBERE LB
EERMICIRRAGEDN A TV A ) A vikE & UERICE
bh a7 vA ) EERKEICKRIEN S,

2.2 TIAUAFVIKDERE

HGEROIENCERE LT ) 4 4+ v ERSEERD
T, I vy s LoRREIMYE LTRRH AT
By LE|ERIAR L foKEK A BIREEFRE CE
B4 5 Lo L - CEE®mANCER T 5 pH 8.5~10 D EHEfR
IKETIVAY A4 vIKET S,
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7ov A ) HEERRKOEE

TAYAF K

7 0 ) PR 7 ) YRR

s TN A A v EEREE PR E KRR AR D Btk Tk K
RIS FEEA L v A £15 (100 ppm) AN
A KYT2FLy— R A A AR A 4 v 5l
HyFbrS7oozFLryyr—+E
BIREE /A dm ™2 0.4~0.8 2~15 2ralh
s B H AliEtt s oo E, lEEOBEE EFLik, Fhs
7 ) v B o Pt
pH 8.5~9.5 #111 #7110
AR K&, hvvoadty KE, B\E, Rk, IKZE, BER(LkE
(7w u I S VN
T, FEEICL - THRE S,
£2 TNHYAF IRO[EEEFARK
[Ca®*] [Mg®*] [Na*] [K*] [C17] [SOi7] [H:] 3w S pH
mM mM mM mM mM mM mM mV vs. Ag|AgCl
JF7k (FkasEzk) 0.35 0.19 0.87 0.03 0.82 0.10 0 320 6.8
T )AL A K 0.58 0.25 1.09 0.04 0.07 0.01 0.80 —620 9.5

2.3 TIAYUAFIKEDEA F > OFERK
TAANAF IRKIET A YA A BEKE (BREE)
TEON/IOKEZTEV S, COBEMEEI, 1RE2 =7
EfifiTh 5. BREEBENEVEREEROBRTE L
WL ->TELNZTIH Y A A4 vk, EFE [
WM ARBEPEHROME, KEkho 1 4+ v, MED
BHEMPERRRLISICHCEESNS, T A4 Y
KEKB ISR 2 O THRICE2EPERS NS 129,
CNOORTHET VA A A KO ISR E T HEIc
EXHbNTWE, #Yafdy, R0 L4y,
HVY T LA FVRTITRUT LA 4 VIEED I 2T IV
S, tHERo7H ) A 4+ vEKBEARAWS &, BE55R
BIOBEKFPOEELD TLH Y A4 KB ERED
2~HEIRELIEZ S, COLHH{L¥EOER LR
{HLETEMICEEALEELEZ 11,
24 FTIAUAFTIKBEOFUNDOXAY
BINBRTELNE T A ) A4 »IKOBBEG KRR
DEBNTHA,

B8 oD EE AR SIS
2H,0=0,+4H" +4e~ (1)
2C1"=Cly+2e~ 2)
Cl,+2H,0=2HOC]+2H* +2e~ (3)
R iz 0D BB S S
2H,0+2e~ =H>+20H " (4)
0+ 2H,0+ 2e " =H,0,+20H~ (5)
H:02+2e =20H" (6)
FAGC(ER T aaEARkE, FicalllPiokEFBLT
Wa, CoKiclE, RAFBEIVSEZhTVE, CoME
OFEEYFIEHERICE - TEL2ICEBRESALL, ok

¥, EREEORISLIAIC, Bk TH YN ERER L S hokk
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HEHP7 07 FESEAINIRILIETT S, ZOBE
kig, FKFOEZEA + v O cERLI-IEZLEAT
W5, OBk BB e LIEREESTBRKMSE
Mz SEBENEMKSREAT S &, HEPEHRLE N
EHEMASAFBERIET VA UL L, Taoa— L&
PTTE FEER - AHEBPIL, ERE ok L aRIE
AHEL, ook iazbElds COREER T
NHETRELLE%, ERRKPICZ 0o KL A0S
s h3d, ZoRIGERRTCRT.
CHsCHO+ 3Cly+4NaOH—~CHCl; + HCOONa
+3NaCl+ 3H;0

2 3 I AR E IS FRIATIES OB Y DK
AR, COESRBERAKDIC T VT E FELSH ZHERL
Y (T PTAFEF) Dby, BEKkFIZ7 ook
LIRGBLEEMEETE AW,

F 4 KBBASERECHRVATZVESOERYO
Ak ETRT. CORSLBEKPICETE N TATE FiF
H A0, BRKPO7 oo s s BRETEEA- 12,

TRENTVWBT A Y A 4 v EBKEE, BERE,SE
ME~OBEBTIRSBIC L 2EKOTENBC  LickD, b
Yooty v DERER SRS ICX - TIESh T
5, COWMEEFATOAEREBE, TAh VA4 B
KEEIZFTHS, Thbb, CORMERHA LEBTER
SNfAKTHGNE, RACEISVWENWS T &L 3,
2.5 FIAUAFIKBOBELIKER

FKhoEFERFE L, BETRIG(5) & (6) TEILES N
THKEEA A v &185, Tuh ) A4 v EKBRICEF 7 I
H&A v+ LEBRSHOOATVWS, —HRicE2SEms
HWwaE, RIGG) ICHEWTEC 25 6) ZEVD THE
bAFBRIEZEALER LBV, LAL, AETLLMER



&3 TAuhHEERKEOEEY

FYTZAFIY—*

7k TV A ) K itk
pH 7B 11.0 2.6
FNLTAFEF /mgLl™! ND 2.0 23.0
T FT7AFEF /mgL™! ND 20.0 810.0
Zoofihs /mgl! ND 59.0 ND
BEEE /mg L™} ND 0.02 ND

*BRUZBIC L O PR ERRE IS fAtAL,
=4 TAhYHEERKPOEED

FY)Frs7o00TF Ly s—h*

TR 7 A K etk
pH 7.5 10.6 29
FWATIVFEF /mgL™! ND 2.0 66.0
TEFTHFTEF /mgL! ND ND 850.0
Jookivi /mgL! ND ND ND
EEH /mg L ND B0 "D

MR ERE ICHILAZ L,

iZ L CERERYSERER P CEDICENS L IICT S
EBRLKEOERMERE NS, Th ) 1 4+ Bk
d, HEA v+ LicF 2 vIRAEBKE LTnT, Bk
IETICKEE AR P S ZORNEBHRICE-Th 50
T, KIG(6) T L /GBI kB EEREE D SELIC
g, KIG(6) ThEES A v ETHETEINE, Licki-
T, BBKEBEET A NAF vRKFICEEALEST
W, EEIT, Toea ) A 4 vk o bk 3 EIER
PIFThsd Libl, CoLHGHEERZKLATORWER
HEE) SE ST VA ) BRI (2B kR A
ZoffetEskE v, CokIic, #BR(KFEORE?» SR T
bERHICT 2Bk, Th ) A4 vEKE,LSELS
OTRTNEGEREEEATV S,
2.6 FIAHUAFIKBDKE

BEXNRTE S WA BEvkIcBEEKRMAEENTYL
5. COBGEKEPEEERICES L TVWEEZZSNT
W3,
ko EfRIZ
LD,
5.

B1F 5 EMmEIEO IR (4) (3 ¥k 72 RUG
CHhRBRODESTHBC J:JtpElJ:J LhicENTY

H:0+M+e —H—M+OH" (8)
HsO*+M—H+e —H,+M+H:0 (9)
H—M+H—-M—H,+2M (10)

ZCT, MizgRBEEAELRL, H-M i, &BFEICK

HLIOKFERFERT. fIlRENTVET A ) 4 V3

KEERAINTVWABROEL L, AEA v F LTS

ITHh 3. BEEROES, XS5 BRIG(10) (Tafel

[ A5 @ SUGEREE 2 Hid 2 BREERMETH 3.

MR ENTOWATILA Y A4 v ERKEMLEBLNET L

AN A A vIKPOBEEKZEEIZ 0.2~0.4 mM(mmol/L)

Thb. TOEEIEER .75 mM, 25°C) &L h/h
W, BEKENEEEEICRAS T ALERELEL Soh T
LDT, BEKEEBEAS(TLLUIEETHS. 55
1o, BRIk TR T VA A A vkducBiEFIo K
FAESHIEBIENTES, COBMFIREAFHIAY 3
&, BEOEWEENRKEEZSUT LAY A 4 v IKOFHEL
FEDREREROHICT A EDHEShTWE, KE
DOEFENETIEE AHA 2 & 2RERPOKZEOTEER
BEIZ, SFRICKICERL TV ABEEKZEL 304 FRD
WulkFBRBE WD o DREEN S 5. OMUIVKESIE
OAREEF 3nm » 5 600 nm OEWEICH - - TEE
LTWw3

B 1 ic/E7k% 70 mL/min CTHEMEESICHB L& &,
BRERBEET AN A 4 vKPOKESEER MK
ZRA0EFERLOELERT. BREEREEOENE &
LICKZSEERIEM UETEEICET 5. I SICERE
FaEmsds L kReaREMEMEELBA L. —F
WulvkBTBO D 2S5 LKESEEFEOMINL & bickE
nd 3. BEEFERSC 50 2RO FEEISE, 14
VIR OIS & bR L, 14 vEROREEZY,
Ju4 F&ELTOEFNELNE, OLINETHE, 5
BTRETAMETRELASHNEAS, BEDCELCA
KEATHEOHRTH S, T/, HEH 100 nm DOIKFE
Jo4 KBS, #0304 FNEHOH ZENEZH 21 K
Fictsad, oI &E, Th A4 vKOFEE2®RETT
ZLEQEELATTHA.

3. 7IHYUAFKOELERTEN
ARt ETEN 1, —RIcThIRoB (LR B 2RV T
HET 5. MRILE ﬁ%ﬁ%ﬂﬁ?é%ﬁi B{FEMRICH
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Hydrogen content / mM
Content of HM.B / %

0

1 ERKROKESHE S BIVKRSE (HMB) 04
0.01 mol/L NaCl
O: KR&HR, A WIKERHSHE

j! mAcm

WA HeERESEEGRS—RICHAAZ N ESTIE
B—EHITH 5, CoBEBEMRIETIELS ) v LK
iz Lo iRIE{LER (Ag| AgCl) BT H 5. C DIRIE(LIRTE
Wi, fEHERKETRICH LT 25°CT+0.199 V OB AR
7. BRULFEEE L LB s N TWw 3 ERBLIIELEK
FEH (SHE) OBMAHEL L TWADT, B{tETEA
FFCHIEE L2 E +0.199V 2 RE - TV A I EILEE
T HMEND B2,
TUANA & YIKOBLECEERDZ0IEFLLT
BHIKEEBERETH S,
BRPICEERENEEN L £,
2H.0+2e —H,+20H"
E°=—0.828 V vs. SHE
CDEED25CITH M 2EMEBENA I Nernst DR % H
WTHRAD LI IcFkEh 3,

£=£'~ Bl 1n gy - L 1npy,~0.059 pH

(11)

(12)

RT
=— oF In Py;,—0.059 pH

ZCT, Kwl3KoA 4 V&, R 34 A e, TI13ER
B, Flzg7zr575-H%L<T Py, IE7KFE DT ST (atm) A&
7. IKEORN EBEFEKEZRE L ORBGRRIRRTREN
5,

Pu,=k[H:] (13)

CCT, ki3~ ) —F#HTH 5. (13) X% (12) ek
A3,

RT
E=— ﬁln k[H:]—0.059 pH (14)

oz L ME 0.075 mmol/L OEFEKERER & 0.75
mmol/L OfafNiEiw & OEBMOE/IT 29mV TH D, 3
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g & fafno 2 fEFoREafikFEigik &L OEBEMELED
FTMIZ 18 mV Th b, =6ic, HlEE & EESHRERL
Mo IfE s FE T mV~200 mV BEOEWG L E
CADTC, B{LBTEMORIEMNSTIA ) A 4 vKFd
BIEKGEREARDE L RIEBLASNARETH 3,
EEDT A VA A VEREPOBONEZT LA NA A
vk LETEMIZEE L% —600mV vs. SHE RET
b b, EXOHMERIOEKOH 700 mV vs. SHE 7 & (375
DipEEN T WA, BRDEORHNL, BEHEKEESZSATE
57, BIEBREESATVWS. 0L EOBMBL AT
T HRIGERAICRT.
0;+4H* +4e~—2H,0

: (15)
ES,=1.299 V vs. SHE

DL EDOBMBALIL

E=E8,+ £L 1nPo,~ 0059 pH (16)

T Po, 3BFEOHEERY. BEOHIIH 1 atm T
JFakAs pH O @ & & (16) T 513, 698 mV vs. SHE &7
5. —H, KEMSEFIENTVWEEEZDT A Y A4 K
HpH 9D L =DOILEITENMIZ(14) A 5 —531 mV
vs. SHE &2 5. L7hi-T, BSHORIC L 28{LETE
LOREFREE, KCERL TV 2R EOEHEOE(LE
pHOEICLBbDTHA. Ft, THROT VA YA
VEIKERNP OB T AN A & KB BAOEMERE T,
feEZABICH-/4ELTH—-200mV vs. SHE X O /& <
CHORWCERLIE LES S, ChiRERboAFESE
DEB T HICBTIS T T AR ) A 4 vkfucEE-Tw
HBIEITXDE, COIEDBTA A A kB FERE
MWV EEBERLTLAD TR, EE/KEEEE,
BEKFETCTUE L EWIRVEELsEETH 2. X 51,
BLETBMNOAETER LT ECRWT &), B
DB EBETORZETS MOEFRBH UL, BELET
BANCOMGCEEENE L THSE. COSENS LEE
LB EMEB T VA ) A & vIKOKE %5 RT—> OF5EIC
TELWCEETREL THB L HWEHDH B,

4. b Y I

TA)A A vIKEEFICRABWHRESZ 28HEkT
HaIEMBEFHICE-ZOL TR COoFYRSD—
DRIBEGIKZBEEZSNTWAY, THhY A4 vikthd
BEKZEEERT 5 C &L FAAKETERVE T IZEE
THbB TOtsh, LIELIETIVA A 4+ v koEsSH
TORBLBTEMBEDNTE /20, BLETSEMITE
LAEEHMITWN, E5IC, TR A4 »KOEEES
BRI 72 2 IC >N CHREISPLRTEM TH 5 7K15 1 £ ik
Lic7 s ) EEFEKEMOBRETECRTVWAL Y
ZhRAZFOND, CNOOERE N0 25 PR
{EARFBREER LS VREEEZHA L BREB THNIEENT



HaY, EFBRIIRF0LI N LEMET LT
A A A vEKGOBERELHT LI CERLEES
YA EMUETH S, 0L EFEHSE TN, e
KELCIRTAMANAF IKIFERHTERVWEEINE T &IC
WA, WFHIZLTS, TAh A4 vkEREKELT
RS A DI, EE~OERBEENS»IcT AT
TS SIEL T EDARYTh b ChEBFLAL,
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