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MRS K it £ [4] 0 L 2 BN AR 02 SR
FIC 38R R A AP L e g o

HEpEFIg tad O VURERTILEBST S AR ET
4¢ﬁ4’4%%ﬁﬁﬁﬁiﬂﬁﬁoiwﬁimﬁﬁﬁﬁﬁi%
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A b ek ke 2 §d C6-C3-C6 #rims H @ ATk : resorcino
340 CI i - o3k 2-% 3-ehix B 7 F ¥ phenyl B4 i fik 4F
AAReA o C T G Afrd & 7 4 foeh 3R & ¥ 2B 7 catechol
A FBR2ZAREE FHTRb AT AI AL T R

ARAENT > vodpw MRS AR 7 [5,7,11,18] - HER b A K AT



Flavonoids

C6-C3-C6
compound Ry R> R R, Rs
quercetin OH OH OH OH OH
kaempferol OH OH OH -- OH
luteolin -- OH OH OH OH
taxifolin® OH OH OH OH OH
(+)catechin® OH OH OH OH OH

aC22C3z2. Ff @ gt
b. C2&2 C3z & & g4t » C-44 keto group

Fohd BB RTLARMEC EF DT ¢ £C Flk- Bketo
Fae A MR AR Cahiz g » C-282C-3 B ehfisd » A -3 B 4§
K uleni & ¥ & > 8§ fr %4 5 flavones -~ flavonols -~ flavanones -
flavanonols ~ isoflavones % chalcones %6 #f o

TERAE Ay VAR LS R fRE R RS
Folsirdth § [2223] ) s driplpf F ReiEAR? pd AA S Pt in

W & B ohge £ v x (R, Cu™)[17,18,19,20] -



KR ORI & e v 4 B30 hydroxyl groups (-OH) i £
BRPEETIARRORR AF I g R 2T
L dept FEE g 04 0 1 & B %k catechol (HpQ)% A4 e AR

[5,24] - catechol 2 # jiv2 i & C— A2 B T+ ik Al

o-quinone 2 1~ [13] > @ & i AL Sd f BT FEH 0 S F BT
&A% s |
ANAFTHRFEDPHTFES F BBk Fu L IFERE &

CoBhrF R APF LB IHTRRRr B 4+~ HF %

FRAF BARAR AT O SR S iy Ee B
e catechol %4 5 ¥ 7 8 % > LS T REREY o AHRTES

$E 31 ¥t (+)-catechin =38 o & & > (+)-catechinri— B h =% &5 B %
ERE-HTFEACHEER RN A RS FpFs R catechol
HQ & 2ats & C HA)F BiEMHELE > AP Kk pFiF

pyrocatechol ~ 4-nitrocatechol % ‘@i ¢ C ek i o

OH
o) O
OH
OH O2N OH HO OH
Pyrocatechol 4-nitro catechol Ascorbic acid



BATHGRTE 7 M i £ 3 FHavon-3-ol i ooy
=i (Flavanol) - 2 fL¥2 % % (catechin) » 27 E£*¢ 7 E8& 5 > H# ¥
g B R FpE R FUR[13] c B HE LG A R

resorcinol & B % catechol 142 C3 =% 5 - OH ¥ st A1 C I o
OH

OH
HO O O
O (+)-catechin
OH

OH
$2% 7 (catechin) tedmd 1B ihfRzd? » FlA R BRI 7 X §° >

Fl % o OH 33 3 2 BA[14] ) P R oKIA M E i ahEE
FrEE[15.16] > Sldes® 5 B FF7 3 cnidE o

A i e [RUM(NHg)spzCHa] 45 & 4 5 5 1 &1 > 38 * Ru(lll)g &
o % RU(NH3)sL ¥ F i 1458 > B~ 1 4% % (substitution inert) & * &
XEEEF AP AP FE L 2 d N RF%THES H Rul/RuI)
BEPFe 3 EPFTEHK TP ApE REOT A AP

AT LA R RIF A PR T R R4 B H
27 F catechol 2] > HQ~ HQ 2 QFenF iE e » #7188 % 12

Marcus 323 4~ 47 » MFE 2 F s 5 BT 3 A s
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Hexaammineruthenium(l 1) chloride RuUu(NH3)Cl; Strem
L-ascorbic acid CeHgOs Merck
Silver oxide Ag.O RDH
Lithium perchlorate LiClO, Aldrich
Perchloric acid 69%-72% HCIO, J.T.Baker
Zinc, granular Zn Merck
Ethanol C,HsOH Merck
Diethyl Ether C,HsOC,Hs  Merck
Trifluoroacetic acid CF,COOH RDH
Mercury(ll) chloride HgCl, Merck
Silver(l) p-toluenesulfonate 98% C/H,AgO:S Alfa
Pyrocatechol CsHeO; Fluka
4-Nitrocatechol 97% CeHsNO, Aldrich
(+)-catechin hydrate minimum 98% Ci15H1406 Aldrich
Hydrochloric acid HCI B
Sodium perchlorate NaClO, Aldrich
|odomethane CHsl Merck
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=I5 iR pRed
1. & & A& (zinc/mercury amalgam)z %4 &%
i R o 1 6M B (HCL )i e dicn drt 3 7% 4 5
FitPp o g2 okF RiFagl A DREAY
#%ié%;ﬁ»%ﬁgﬂ&@ﬁ(*ﬂlMﬁﬁ%ﬁﬂ)&
4

Lo wEERPEAA LS KD PIFRGEEAE DL

oo M Kimwipe 3 K3 Ec 0 rIE AR 2 TR Y AR
THF 0

2. T 4.3 7% (chromous solution) e %] %

#-40Qg = % 1“ 4% CrCl3+6H,0 /2> 500mL 7 1M B % fié



Air-Sensitive Treatment ( N,-line or Ar-line)

2 Ar-line:

No-line :

Scrubbing towers containing Cr(11)

ion and Zn/Hg amalgam.

Scrubbing towers containing VCl,

solution and Zn/Hg amalgam.
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1. [RU(NHg)sCIICl 2 & =
#5599 RU(NH3)eClg 4 » 6M HCl 110 ml > i A 474 &
110C > sein 4 ) pF > o R isilip P45 ¢ AWM &4
LR~ EFRAY RIS E TR

-ﬂ é“?l;‘ BEB .

2. N-methylpyrazinium iodide 2. & =
F=2~ 3.5 5. pyrazine (0.0437 mole) {r 5.68 5. (%) 2.5 ml) CHsl
(~0.04mole)ie & A fEis 4 » B CHCl; 28 T2 F & »
SRR O FB2-3FBTG R I AWK > BiRis
e FM o T e pPead e R E T T -

3. N-methylpyrazinium p-Toluenesulfonate & =
F=B~ 2 5. pyraziniumiodide 1 &0 & ch- RORB R VB X

2 Silver(l) p-toluenesulfonate » 1 & > € eh= B K% RS o

7% f# 15 e Silver(l) p-toluenesulfonate i% j v »
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pyraziniumiodide %/ ? » METIIER L BB IR ER

1:»

HP @ P ERPRR o LR ks e (-5ml) > £ @

\\\-m_

h

I PicE e ¢ FMITS > BCEEL ERIE - X o

. [RU(NH3)5(pzCH3)](ClO4)4 2- & =
(pzCH3;=N-methylpyrazinium)

5~ 0.079 5. AQO 3% 5ml = &R-k? » Bif e » = A

(trifluoroacetic acid) 2 ] Ag,O % >3 f% » £ 4~ 0.1 5
[RUNH3)sCIICl, "¢ T 3 v ¢ EH8 Tl » % 60 Cearkis @ 4o 4t
BFERRDP % AQCI 7tk » #-jg ik 4o~ BoRp AT g A >

g BR10~15 24815 > £ 4~ 0.3 5o N-methylpyrazinium
p-toluenesulfonate( - FFi% % %% ¢ )F i 90 » 48 - BRP Ik

o EAer 2ml e NaClOy i3 ik » kg 2 F il g 5
EDASATS -

Hp g VAN S FRE O FIREY YR - EUTE o B
62z dge e ¥ #@ 3] = % H[RU(NH3)s(pzCH3)](CIO,)s A 47 ©

Aedll 0.5 N Ce(IV)i3 *t 6 M il & feia i » EiFiF » =

[RU(NH3)5(pzCH3)](CIO,)3 it & 4= ¢ » B 3] FI48 23R % = &
d ’@,}E’TWGMﬁ;iﬁ’x”ﬁg,F,m’lp“']% FEE 0 Bfs B

LR T

12



I AP REZR S
1 #EFERE
= =% & OHAUSTS400D
r @+ % I PRECISA 125A
7 =% METTLERAE-42C
2. sk A TR
4 Hitachi U-2000 & HP 8453 UV/VIS k3 kB £ & & 2
Hohw AR (UV-VIS)sfo k3 o (el ) * 1.0 24
T B R o )R TRl e TSR £ B ST T

% Beer’slaw(A= ¢ bc) & -

. = =3 33 ok s(distilled water system)

poR-REE = BF TR kIR T 0 ERE
Barnstead -k iy 4 5o s it 5@ 2 S A g3 ok AR %R D
£ gim Rl R G R BT & OKIR R g B

R A

4. &+ FplE

Futs 4 S F iE X B4k 0 A 52 HI-TECH SF-61
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Dx2 Double mixing Stopped-Flow Spectrophotometer =% Hewlett
Packard HP 8453 UV-Vis Spectrophotometer ;| £ » ¥ * FIRSTEK
VER R F R R o F i ff2 - % (pseudo first order)if & T ig
7o 3B R A L  FEELR] Ru(I)en) & 8 18 & cn® it iE
PR g Hipdd B P In | A-A | HER R LA

%o e Bl o Kops T FU* A AT 2 X ( linear least-square fit )

A}*%In‘A|_At‘§ft(EEFE'I& ) Fﬁglé‘@’/“—\%‘l ‘}\]40

S TTFERE

&2 R R T =42 Princeton Applied Research (PAR)
Model 273A Potentiostat/Galvanostat ig| & » #7118 % % d £ ik B
2 B A 7 %% PC 486 DX 41 * Princeton Applied Research Model
270/250 Research Electrochemistry software ver.4.0 4575 4% © Bl =
SR BKRATR T 2R RE T LY 0 e {od & T & (Saturated
calomel electrode - SCE) i* 3 %% & f&(reference electrode) - 44 5:
(Platinum wire) i® = #f B4 7 & (auxiliary electrode)> * v £ 7 &1

Tt -
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0.7 -

0.5
0.5
§ 0.4
0.3
0.2
0.1 T T T
1] 0.4 1 1.5
Time (=]
(@
-05
-1
= -15
<
i
<
£ 2
-25
-3
0 0.1 0.2 0.3 0.4
Time(s)

[H*]=0.01M (HCIO,) * 1 =1.0M(LiClOy) » T=25C
[RU(NHs)s(pzCH3)]* =5x10°M
[catechin] =2.0x10°°M

B = ~ [RU(NH3)s(pzCH2)] " & & £ i ]

(@ Aivs PR
(b) In| Ac-A;il vs p& Ry
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(working electrode) » 7 it T ¢ - &%

SR
Sy
e
F_‘~
=0
\
A\
%
<
hal
=

o

AR RLIF F o R TEA G REF S X EATRR R S

erﬁﬁ [ é\’;}';”i::"ﬁ/ﬁ-ﬂ 8 < g‘g‘:{fi%ﬂ = 1. Heraeus

CHN-O Rapid ~% A 45tk » M52 N~C~H <% h3

g

A

A AV
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(a) Working Electrode

(b) Saturated Calomel Electrode
(c) Counter Electrode

(d) No-line

View

Top

(b)

(d)

(c)

(a)

Rl - RERE KT
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- RHET
(a) B Rm#|

~F % iE * L-ascorbic acid - pyrocatechol ~ 4-nitrocatechol ~
(+)-catechin % = #& catechols(hydroquinones) i 5 & i #| - UV-vis
KABHACRT R R TR A - o SRSt A
BREENESGEE B T > o FESR N
pyrocatechol - 4-nitrocatechol & 3% ) ‘= =45 70nm> 2 & 2 %] nitro
group 5T F A R F A% TR AET ¥ > ot
transition energy "% i< > ¥ vk 4T ip & 3 4e (F auxochrome effect
[25] ) ° (+)-catechin =z f|# %z = i chromophores : resorcinol

(A-ring) % catechol (B-ring) -

OH
OH
OH
Ox ° OH OH Ho o @
o JOSROE
OH
HO  OH OH O:N OH OH

L-ascorbic acid pyrocatechol 4-nitrocatechol (+)-catechin

18



BT ~ Hydroquinones wx jz & 33 [

Absorbance(AU)

-l:lll 1 1 1 1 1
200 200 300 350 400 430 200

Wavelength(nm)

(@) (+)-catechin (b)pyrocatechol (c)4-nitrocatechol
([red]= 1x10*M [H]=1.0M, £ =1.0M LiCIO,)

% - ~UV-visk 3 2

Compound Amax (NM) 103 (M fem™)

Phenol @ 270 1.45
pyrocatechol 275 2.38
4-nitrocatechol 346 7.21
(+)-catechin 280 3.67
guinones 380 --
[Ru(NH3)s(pzCH3)]** 540 16.0
a ref [25]

b. 0.IM [H'](HCIOs) » 1 =1.OM(LiCIO,) » T=25C

19



(b) [RU(NHa)s(pzCH3)]*"* 4 £ ¥

[RUNH3)s(pzCHo)]* 7 L X F E P A e it % 4 B¢ ot
BR S RUlDE @ 2 A mex=540nmM 313 — 35 e )T 5 gy =
1.60x10* Mcm™ ¢ Jedr @ 4p 02[30] > ot dn — m*
B8 > RUNHg)s™ * 5 i p 2 d®/ o £ 3 54> % & n-acid fie 1=
A4 L F P £ dn B o A S AR L2 5w ARAE
(n-backbonding) » & £ F ¢ < 4 Ru(ll) » o *> dn #u % > 7
+ ¢ 2Le 1 (delocalize) T ezt o pEEBE K AV LR H
TEALEH TP AT AR FT Em gl £ Ru(ll)F
= Ru(ll)F >dn + 5 - £+ F > &2 24 MLCT(metal to ligand

charge transfer transition, MLCT) » & 23 % i 2 -

20



ZNRWE

[RU(NH3)s(pzCH2)] "8 i & =2 1 # 53k K% i (Cyclic
Voltammetry) #]€ > & nu=10M HCIO,i% # F » E;,=0.89V vs
NHE > & < ;;;Jefg_;rp +[26] > A RE W E R ¥ BRI AEp
=79mV B a4 45 RUllD)/RU(ID:Z 27 F vk & 4Bl -

s 11k

126.88 | | | I I I |

T

e .68 =

48 .86 m

8.68 - -

-40 .68 -

Lsarea (ufi-ca™2)

-08.68 - =

-128.88

-1hA .68 ] | | | | | |
2.8 358.8 458.8 558.8 o658.8 VoB.8 0O58.8 S58.8 1858.8

E (mU)

B+ ~ [Ru(NH3)s(pzCH)*"* 48 & 4 ¢ 1)
a.p=10M LiCIO,

21



R 1

i C e REFHETELT T HRRM[8 0 50 omER
hydroquinone %_% » & = % &+ & & > # i 2 pyrocatechol -
A-nitrocatechol % (+)-catechin 4 %] 27 [RU(NH3)s(pzCH23)]* 4% & 4 K
B 2[H]=01M > y=10MLICIO, T=25°Cisit TRk

[cat] /[Ru(lI)]evt ] 5 052 M+ prs ¢ E3IDAFAF > APV F

\\\

BRA T LETFRRA > B - L pyrocatechol z_ & B2t B o

18
16
14
12
10

-3
10 “e540nm

o N B OO ®©

0 0.5 1 15 2 25
[cat]; / [RU(NH3)s(N-Mep2)]

W= ~ pyrocatechol i & [RU(NH3)s(pzCH3)]** &
L ga‘L.EL Fﬁg l’,/, a
a [Ru(ll]= 1x10*M, [H]=0.1M, ¢=LOMLICIO, T=25C
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b A

% %iE# [RUNH)s(pzCHo)* % 5 i & » % Ru(l1)/ Ru(il)s~
RAET A FREMNS S AR 2 04 BF R A
[RU(NHa)s(pzCH3)]* 45 & = £ 4 (%35 ek 3w 4z » ¥ i 4f ascorbic
acid > hydroquinone 2 H % - g $ s fgi= % > deB 977 0 B AR

RIF B2 187 o F iRz (D7

2[Ru(NH3)s(pzCH3)]* + HoX EESN 2[Ru(NH3)s(pzCH3)]*" + X +2H*
HX (X=AorQ)

(1)
-d[Ru(1N] / dt = 2k RU(I11] (2)
obs k[HZX] (3)

F Qv 2. 2 5 kit fdc(datistical factor) » 7 F ¥ g RS F it
F g 13 B4 FiEdiaadF & p=10M HCIO,/ LiCIO,> T=25"C -
PR RA G EE([HQ] = 10[Ru(lN]) Mrrz F R TZE - & o
e p CEAFEIEF AN BLET I RER 2 #CAd Ao
= 1 /2% hydroquinone & R F 2 i F ok AT T L H T4 R
Ju & semiquinone f ¢ £ - 2% i 4 w2 hydroquinone 2 Ru(l)és &
% "R FA(lmiting reagent) > &2 % 3 I In(A=-Ay) vs. time (S) (T B & =

VESRM TR o FRERESF AT E TS R RER
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Abzorbance (ATT

0.5

—_
N

a—y
T

200 300 400 500 G600 a0

Wavelength (nm)

R B 1
(@) free 4-nitrocatechol
(b) 4-nitroquinone

(© [RU(NHS)S(DZCHS)]3+

(a[H7=01M; p=10MHCIO,/LiCO; T=25C)
concertration ~1x 10

24



0.5

1.5

:
<
= 2
2.5
3
1] 0.4 1 1.5 2 25 3
Time(s)
(@)
4
(k)
15|,
-2
25
¥
-3
-15
4
0 2 L 150 20
Tirg=)
(b)

W 1 . Pyrocatechol - [Ru(NH3)s(pzCH3)]* F M4 2

IN(A- Ay P 7F 1% B

(@ [Ru(l11)] =5% 10° M , [H,Q] = 5% 10" M
(b) [Ru(11)] =5% 10° M , [H,Q] = 5% 10° M

(H1=0.05M HCIO,, u = 1.0M HCIO,/ LiCIO,, T=25C)
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P

d *tascorbic acid% hydroquinones=¥t 7 § A7 R

[P
A
A
=
Ty
-
=i
o
§
A=
0
\
oy

UEF o MEAGE PG R RS AGE FR TR -
1. L-Ascorhicacid

# 4 B ¥ 2t ¢ 1 L-ascorbic acidiE & oA iF F OB G
pseudo-firgt-order - %[H'] =0.01-1.0M HCIO, > x =1.0 M HCIO/
LiCIO, > T =25 Cehig i T o118 Kops?!| 30 % = 2 4 = o kgps? L-ascorbic
acidit & & 24 MM Gho B L rA o AP E ) T 2 £ (linear
least-square fit) * % & $7Kgps VS. [HA] (T B] - JE AL F 18 7 e pa b ik &
T2 kig > BRI AT o

AL F[Hk A& 4o A iR 0 e & 2R8UE R 2 > F ki [HT]
Bl PR SUB %02 [H]=001~009M # B -3 50 6 R & -

T R L Ll LR KTy ST

k=% [H]=01~10M (4)
k= [H{] [H"] =0.01~0.09 M (5)

F[H7 =01~ 10 M B> {338 (Q) 2t g ] T2 £ 445 k vs.
[H] > %@ a=(4.9 £ 0.3)x 10° - b=(3.01 + 0.01) x 10°
%[H7=0.01~0.09M p# > j&_kvs. U[H B # 2 £ F £F c=(3.21 £

0.01) x 10% -
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%2~ piERT 5 [RUNHa)s(pZCH,) 4 & # 4w &

C:ERF B2 Kps®

[H], M [H2A], M Kobs, S [H,M  [HA], M Kobs, S
0.01 1.00x10™ 6.47x10 0.06 4.00x10™ 4.25x10
2.00x10™ 1.27x10° 6.00x10™ 6.70x10

3.00x10™ 1.90x10° 8.00x10™ 8.92x10

4.00x10™ 2.60x10% 1.00x107 1.11x10

0.02 1.00x10™ 3.10x10 0.07 4.00x10™ 3.65x10
2.00x10™ 6.24x10 6.00x10™ 5.52x10

3.00x10™ 9.60x10 8.00x10™ 7.35x10

4.00x10™ 1.27x10° 1.00x107 9.13x10

0.03 4.00x10™ 8.79x10 0.08 4.00x10™ 3.03x10
6.00x10 1.36x10° 6.00x10™ 4.79%x10

8.00x10™ 1.77x10° 8.00x10™ 6.40x10

1.00x10°3 2.14x10% 1.00x107 8.05x10

0.04 4.00x10™ 6.17x10 0.09 4.00x10™ 2.91x10
6.00x10 9.51x10 6.00x10™ 4.30x10

8.00x10™ 1.28x10° 8.00x10™ 5.62x10

1.00x10°3 1.59x10° 1.00x107 7.25%x10

0.05 4.00x10™ 5.11x10
6.00x10™ 7.78x10
8.00x10™ 1.05x10°
1.00x10°3 1.34x10°

a. [RU(NH3)s(pzCH3)]* = 1~5x10°M » 1 =1.0 M HCIO4/ LiClIO, » T=25C (% 5%
TAF= =)
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33*}'%! F }%i kobsa(“%ﬁ_-f %*)

[H], M [H2A], M Kobs, S [H,M  [HA], M Kobs, S

0.1 5.00x10™ 2.86x10 0.6 5.00x10 5.31
1.00x10° 6.00x10 1.00x107 1.09x10
1.50x10°3 9.18x10 1.50x10° 1.65x10
2.00x10°3 1.21x10° 2.00x10° 2.22x10

0.2 5.00x10™ 1.54x10 0.7 5.00x10 454

1.00x10° 3.03x10 1.00x107 9.31
1.50x10°3 4.67x10 1.50x10° 1.42x10
2.00x10° 6.38x10 2.00x10° 1.91x10

0.3 5.00x10™ 1.03x10 0.8 5.00x10 4.05

1.00x10°3 2.08x10 1.00x107 8.44
1.50x10°3 3.15x10 1.50x10° 1.30x10
2.00x10°3 4.30x10 2.00x10° 1.71x10

0.4 5.00x10™ 8.06 0.9 5.00x10 3.68

1.00x10°3 1.59x10 1.00x107 7.56
1.50x10°3 2.39x10 1.50x10° 1.15x10
2.00x10°3 3.26x10 2.00x10° 1.53x10

0.5 5.00x10™ 6.40 1.0 5.00x10 341

1.00x10°3 1.29x10 1.00x10° 6.96
1.50x10°3 1.95x10 1.50x10° 1.04x10
2.00x10°3 2.62x10 2.00x10° 1.40x10

a. [RU(NHa)s(pzCH3)]** = 5x10°M > 1 =1.0 M HCIO4/ LiClO, » T=25°C (% % ¥ ##
==y s )
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2mEA2 |
u'- S
j 1.30E+02 |
[ o
i
1.00E+02 | =
* 2 o 0 2
SE0L |
0.00E+00 W=
OOOE+00  200E04  400E04  GO0ED4  BOOED4 1 00E-T3
[Hpa]
140
®) ®010 M <060 M
G020 M =070 M
L m030 M -080 M
0040 M =090 M
100 A100 M
&0
£
4
&0
40
20
ok e
OO0E+00 Z00E04 SO0ED4 QO0E-M 10E-03 150E-03 1E0E-03 210ED3

[Ha]

B+ ~ [RU(NH3)s(pZCH3)]* 2. Kops & % & C 3k B S 1E

% W
(@ [H]=0.01~0.10M (b) [H']=0.20~1.0M
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#2 ~ 3 kBT [RUNH)s(pzCHa) ek & C 2B R
¥

Kk

#

[H], M Kk Mgt
0.01 (3.21+0.06)x10°
0.02 (1.59+0.02)x10°
0.03 (1.09+0.02)x10°
0.04 (7.95+0.08)x10"
0.05 (6.55+0.09)x10*
0.06 (5.50+0.08)x10*
0.07 (4.58+0.08)x10"
0.08 (4.00£0.07)x10"
0.09 (3.57+0.06)x10"
0.10 (3.03+0.04)x10"
0.20 (1.55+0.03)x10"
0.30 (1.06+0.02)x10*
0.40 (8.05+0.01)x10°
0.50 (6.50+0.05) x10°
0.60 (5.50+0.06) x10°
0.70 (4.74+0.06) x10°
0.80 (4.28+0.06) x10°
0.90 (3.82+0.04) x10°
1.00 (3.49+0.02) x10°

a 1 =10M HCIO4 LiCIO, » T=257C
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4e+005

Je+005
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Ze+dds
Te+005 =
0 I 1 | l !
002 004 0D 008 010 012
[H+]
L (bj i
Je+005 |- A
K 2ev005 |- .
16+005 | .
0 | [ 1 l |
0 20 40 80 a0 100 120
1 [HH

B+ - ~ [RUNH)s(pzCH2)* 88 & e & CBR2 Kk

g [H]M % W

+ 1
a)kvs[H b)kvs
(a) [H7] (b) ]
[H7=0.01-0.10M (x=10M HCIO/LiClO;,T=25C )
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1/[HH

B+ = ~ [RUNH)s(pzCH9)* 88 & e & CBR2 Kk
2 [H'|BE % B

(a)kvs[H"] (b)kvs

1
[H']
[H7=010-10M (x«=10M HCIO4/LiClOs, T=25C)
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2. pyrocatechol
11 pyrocatechol % &£ » %[H7=0.02~1.0M > x=1.0M HCIO,/

L|CIO4’T:25 OC 1/1,3- [E er%f:' kobs’zl]%?%\’

(5]

~ % 7 Kops &2 pyrocatechol
LR RTRMM G 4B L= Z2 B e rq 0 URBE] T E
(linear-least-square fit ) > i2 2 7 & KopsVS. K[H Q) #7 17 #icdy » jE 4 F &
Bkis > B%73 4= > AP P EE[H]=002~03M pF > kg

%[H-F]/%)—ii%’ 4v M Sfu/)é‘ ’ l/_‘;;'_ _5"_ ?L;ﬁ‘ﬁrﬁg f,/f‘ 9 -{1\7@—]- :,"’ (a)iz'l—i-ﬁ— ° fg‘ g 1

k$

g (WS SN el T (0) I K i

RN Ok
aH']+b
k=210 6
H'] (6)
b oo 2 L (non-linear least square fit )#34% 5 (6) 4+ 47 K vs.
[H)#3 7 17 a=(5.88+0.04) x10° M's* &7 b= (7.8:t0.2)s" & o % = &

7 % [H] =040M > kK &S24 %1 o
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#7 ~EiEE T [RUNH)s(pzCH3) " 48 & #

a

pyrocatechol & i F B 2. Kops

[H'], M [H2Q], M Kobs: S™ [H'], M [H2Q], M Kobs» S™
0.02 1.25x10°3 2.48 0.10 1.25x10° 1.69
2.50x10°3 5.13 2.50x10° 3.40
3.75%x10° 7.41 3.75x10° 5.18
5.00x10° 9.77 5.00x10° 6.54
0.03 1.25x10°3 2.11 0.20 1.25x10° 1.60
2.50x10°3 4.13 2.50x10° 3.32
3.75%x10° 6.37 3.75x10° 4.65
5.00%107 8.46 5.00x10° 6.33
0.05 1.25x10°3 1.90 0.30 1.25x10° 1.60
2.50x10°3 3.64 2.50x10° 3.30
3.75%x10° 5.46 3.75x10° 4.46
5.00x10°3 7.47 5.00x10° 6.17

a. [Ru(NH3)s(pzCH3)]*=5x10°M > 1 = 1.0 M HCIO,4/ LiCIO, , T = 25°C (3 5% £ 4f
Z =4 b )



24 BALIEE T [RUNH)S(pZCHI)| " 4 & 4

pyrocatechol :& & F B2 Ky (2 %)

[H'], M [H2Q], M Kobs: S™ [H'], M [H2Q], M Kobs» S™
0.40 1.25x10°3 1.63 0.80 1.25x10° 1.53
2.50x10°3 3.27 2.50x10° 2.81
3.75%x10° 455 3.75x10° 4.75
5.00x10° 5.74 5.00x10° 5.87
0.50 1.25x10°3 1.51 0.90 1.25x10° 1.60
2.50x10°3 3.14 2.50x10° 2.97
3.75x10°° 4.66 3.75x10° 4.33
5.00%107 5.79 5.00x10° 5.99
0.60 1.25x10°3 1.61 1.00 1.25x10° 1.59
2.50%10° 3.03 2.50x10° 3.02
3.75%x10° 4.56 3.75x10° 4.26
5.00%107 5.94 5.00x10° 5.90
0.70 1.25x10°3 1.65
2.50x10°3 291
3.75%x10° 4.35
5.00%10° 5.89

a [Ru(NH3)s(pzCH3)]*=5x10°M > 1= 1.0 M HCIO,4/ LiCIO, , T = 25°C (3 5% £ 4f
==y s )
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B = ~ [Ru(NH3)s(pzCH3)]** 2 kons 22 pyrocatechol 3k B 4t

X Rl

a[H7=002-03M x=10M HCIO4/LiClOs,T=25C)
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& 1.00

O0OEHD 1 A8 240E08 3 BOES 4 50EL

[eyrocatechol]
L= ~ [Ru(NH3)s(pzCH3)]* 2 keps £ pyrocatechol 3k & 4

X Rl

a[H7=040-1.00M ,x=10M HCIO/LICIO,, T = 25C)
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%= ~ 7 kT [Ru(NH3)s(pzCH3)]*" # pyrocatechol 2

YEEEE 3%

[H].M k, M7s?
0.02 (9.85+0.02)x10?
0.03 (8.40+0.01)x10?
0.05 (7.40£0.01)x10?
0.10 (6.70+0.02)x10?
0.20 (6.30£0.02)x10?
0.30 (6.15+0.03)x10°
0.40 (5.95+0.03)x10?
0.50 (6.000.03)x10°
0.60 (6.00£0.01)x10?
0.70 (5.85+0.02)x10°
0.80 (6.00£0.03)x10?
0.90 (5.90+0.01)x10?
1.00 (5.85+0.02)x10?

a 1=1.0M HCIO4/ LiCIO4 » T=25C
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(b)

B+ 7 ~ [Ru(NH3)s(pzCHJ)]* 4 & % % pyrocatechol i & 2

k 22 [H"| B % @
(a)kvs[H']FBI([H] =0.02~03M x=1.0M HCIO,/LiCIOs, T=25C)

(b)kvs [H{] e BI((H] =002~03M x=10M HCIO4/LiCIO, , T = 25¢)
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3. 4-nitrocatechol

B 4 B¥E2t? > 11 4-nitrocatechol i€ ¢ &[H] =001~01M
HCIO, > 11=1.0M HCIO,/LiClIO, > T=25"C i 2= » #82 gip|F
ik F ¥ Bokops 73 & S B A 4 o Kyps VS, [4-nitrocatechol ]k & & 34
Bt doBl L 2 Bl - 0 A T3 £ (linear least-sguare fit)
A 45 KopsVS. [4-nitrocatechol] » & & F KE K& » 73 & L o €& ¢
@ KEF[HE R H bem R & & 2LAH % oB - ~ (@2 B
g RS LSRN 0 26 R B

L x () B4 (D) T F id S R S (B) AR o K VS,

1 (@#r7F o e g K

)

1
[H]
¥ o2 Al $49 ¢=(2.08+0.01) st ([H] =0.01~0.1 M)% (2.06 + 0.04)

s'([H7=02~1.0M) -
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o~ s B ERT 5 [RUNHg)s(pZCH2)]* 42 & 4 %

4-nitrocatechol B B 7 B2 Kops®

[H,M  [cat-NO,], M Kobs, S [H],M [cat-NO,], M Kobs, S

0.01 5.00x10 2.27x10* 0.06 5.00x10 3.69x10™
1.00x107 4.78x10™ 1.00x10° 6.63x10™
1.50x10° 6.11x10™ 1.50x10°3 9.47x10%
2.00x10°® 8.08x10™ 2.00x10°3 1.25x10"

0.02 5.00x10 1.01x10™ 0.07 5.00x10 3.10x10%
1.00x107 1.97x10* 1.00x10°3 5.51x10
1.50x10° 3.05x10™ 1.50x10° 8.33x10%
2.00x10° 4.33x10™ 2.00x10°3 1.16x10™"

0.03 5.00x10 7.38x10 0.08 5.00x10™ 2.50%10
1.00x10° 1.50x10" 1.00x10°® 5.12x10
1.50x10° 2.09x10* 1.50x10° 7.60x107
2.00x10° 2.81x10* 2.00x10°3 1.05x10"

0.04 5.00x10" 6.07x107 0.09 5.00x10™ 2.25x107
1.00x10° 1.15x10" 1.00x10°® 4.44%x10%
1.50x10° 1.64x10™" 1.50x10°3 6.72x10
2.00x10° 2.01x10* 2.00x10°3 8.94x10?

0.05 5.00x10 4.00x102 0.10 1.25x10°3 4.81x10%
1.00x10° 7.95x102 2.50x10°3 1.02x10*
1.50x10° 1.21x10™ 3.75%x10° 1.53x10*
2.00x10° 1.68x10" 5.00x107 2.06x10™

a. [RUu(NHz)s(pzCH3)]*" = 5x10° M > £ =1.0M HCIO,/ LiCIOs , T=25C(F % £
Az I )
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34~ BIEERT 5 [RUNH)s(pZCH,)] 48 & 4 %4

4-nitrocatechol :B B 5 B2 Ko (F+ )

[H,M  [cat-NO,], M Kobs, S [H],M [cat-NO,], M Kobs, S

0.20 1.25x10° 2.46x10 0.70 5.00x107 3.00x10%
2.50x10° 5.30x10 1.00x1072 5.79x10
3.75x10° 7.83x102 1.50x1072 8.57x10
5.00x10° 1.02x1072 2.00x10°2 1.12x10*

0.30 1.25x10° 1.67x10° 0.80 5.00x103 3.03x10
2.50x10° 3.35x102 1.00x1072 5.87x10
3.75x10° 4.75x107 1.50x1072 8.57x10
5.00x10° 6.40x10 2.00x10°2 1.15x10"

0.40 1.25x10° 1.37x10 0.90 5.00%107 2.21x10
2.50x10° 2.83x102 1.00x1072 4.37x10%
3.75x10° 3.99x102 1.50x1072 7.08x10
5.00x10 5.34x102 2.00x10°2 8.79x102

0.50 1.25x10° 1.15x102 1.00 5.00x10°3 2.00x102
2.50x10° 2.18x10 1.00x1072 3.54x10%
3.75x10° 2.94x102 1.50x1072 5.29x102
5.00x10 3.57x10% 2.00x10°2 7.97x10°

0.60 5.00x10 3.48x10

1.00x107? 6.95x1072
1.50x107? 1.02x10t
2.00x102 1.30x10?

a. [RUu(NHs)s(pzCH3)]* = 5x10°M > 4= 1.0 M HCIO,/ LiCIOs , T=25C (¢ % &
;%;E_‘: =x 14 b )
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B L= ~ [Ru(NH3)s(pzCH3)]* 2 kaps ¥ 4-nitrocatechol ik B

FRE T )
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[e]
2\
1.00E-01 | A 2
v A
[%2]
_\’é o
W /'/ ] A
5.00E-02 |-
A
0.00E+00 ‘
0.00E+00 5.00E-03 1.00E-02 1.50E-02 2.00E-02
[NO2-Cat]

o02M
¢03M
X04M
e O5M
c06M
A07TM
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X09M
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B+ = ~ [RU(NH23)s(pzCH3)]*" 2. Kops 22 4-nitrocatechol 3k B

SRR TR



%1 2 kT [RU(NH3)s(pzCH4)]* 4 4-nitrocatechol

ER Y EEES 36

[H], M k, Mgt
0.01 (2.07+0.15) x10?
0.02 (1.05%0.05) x10?
0.03 (7.1+0.02) x10
0.04 (5.3+0.04) x10
0.05 (4.12+0.01) x10
0.06 (3.17+0.17) x10
0.07 (2.85+0.09) x10
0.08 (2.59+0.05) x10
0.09 (2.24+0.01) x10
0.10 (2.05:0.03) x10
0.20 (1.050.02) x10
0.30 (6.45+0.01)

0.40 (5.6+0.10)
0.50 (3.8+£0.40)
0.60 (3.3£0.10)
0.70 (2.8+0.10)
0.80 (2.9+£0.10)
0.90 (2.3+0.10)
1.00 (1.9+0.10)

a 1=10M HCIO,/ LiClOs, T=25C
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250

200 +
150
k
100
EJ] -
o ! ! ! I I
0.02 0.04 0.06 0,08 0.10 012
[H+]
250 | T T I I
(b
a0 - —
150 =
k
o0 - —
8 = -
0 ! | | | |
0 20 40 B0 a0 100 120
1/[H+]

B+ ~ ~ [RU(NH3)s(pzCH23)]* 48 & # % 4-nitrocatechol & &

2. k&2 [H'| B 4 B
(a)kvs[H'] *B[H]=001~01M x=1.0M HCIO4/LiClOs, T=25C

(b)kvs [H{] e BI[H']=001~01M u=10M HCIO/LiCIO, , T = 25C
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12

10

0.z 0.4 0E 0.g 1 1.2
[H+]

12 :
(b)

14[H+]

B 1 ~ [RU(NH3)s(pzCH3)]* 4 & # % 4-nitrocatechol & &

2. k&2 [H'| B 4 B
(a)kvs[H'] *B[H]=02~1L0M x=1.0M HCIO4/LiClO,, T = 25C

(b)kvs [H{] BI[H']=02~10M 1 =10M HCIO,/ LiClO,, T = 25C
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4. (+)-catechin

4 (+)-catechin it 52 i & » &[H]1=0.01~1.0M HCIO, > x=1.0M
HCIO,/ LiCIO,» T=25"C ehif 2 & w71 {@ thkgpe 5|30 & L = 2 £ L = o
J€_Kvs. [catechin] (e @] ¢ 2 A F kiE » g% 73 £+

S | B VAR

E L= ? v EwAa[H]=001~03M P KSEE[H]k B 3 4c @

VLR B AR o e S L ()5 o e v k%[H{] RS
FRAULE T Bl S 2 (D) o Bl t+_t“[H+];‘)§e)§%E§IP\ /S
i# % ;% 7 pyrocatechol % 4-nitrocatechol 4p = » 19538 (4) 2 2L 14 &
T = % 45 kvs. [H']> # [H] =0.01~03M pF> 1 a= (7.58 £ 0.07)
x10°~b=(6.31+0.03) x 10°> ¥ [H]=01~10M ¥ j& & L = ¢ |

P g [H] =040M > K& i e
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F - - s BMEET 5 [RUNH)s(pZCH,)| "4 & 4 %

(+)-catechin B B & B2 Kops®

[H],M [catechin], M Kobs, S [H],M [catechin], M Kobs, S

0.01 5.00x10 1.28 0.1 5.00x10 0.637
1.00x107 2.74 1.00x10°3 1.40
1.50x10° 4.12 1.50x10°3 2.12
2.00x10°® 5.69 2.00x10°3 2.81
0.02 5.00x10 0.973 0.2 5.00x10 0.598
1.00x10° 2.04 1.00x10°® 1.32
1.50x10° 3.03 1.50x10° 2.08
2.00x10° 4.32 2.00x10°3 2.89
0.03 5.00x10 0.828 0.3 5.00x10™ 0.552
1.00x10° 1.78 1.00x10°® 1.27
1.50x10° 2.87 1.50x10°3 1.96
2.00x10° 3.76 2.00x10°3 2.70
0.05 5.00x10 0.689
1.00x10° 1.53
1.50x10° 2.43
2.00x10° 3.48

a [RU(NH3)s(pzCH3)] " = 5 x10°M » it = 1.0M HCIO,/ LiCIOs , T = 25°C (3 5 £ if
Z =4 b )
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4= S p@MiERT > [RU(NH2)s(pzCHa)] " 48 & 4 %t

(+)-catechin :B B & B2 Kops (F+ )

[H],M [catechin], M Kobs, S [H],M [catechin], M Kobs, S

0.40 5.00x10 0.59 0.80 5.00x10 0.60
1.00x107 1.28 1.00x10°3 1.31
1.50x10° 2.04 1.50x10°3 2.43
2.00x10° 2.57 2.00x10°3 3.45
0.50 5.00x10 0.58 0.90 5.00x10 0.60
1.00x10° 1.25 1.00x10°® 1.20
1.50x10° 2.06 1.50x10°3 1.91
2.00x10° 2.72 2.00x10°3 2.58
0.60 5.00x10 0.57 1.00 5.00x10™ 0.57
1.00x10° 1.36 1.00x10°® 1.20
1.50x10° 2.18 1.50x10°3 1.95
2.00x10°® 3.16 2.00x10° 2.68
0.70 5.00x10 0.57
1.00x10° 1.36
1.50x10° 2.17
2.00x10°® 335

a [RU(NH3)s(pzCH3)] " = 5x10°M » 1= 1.0M HCIO,/ LiCIOs, T = 25°C (3 5 £ if
Z =4 b )
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B=- -+ - [Ru(NH3)5(poH3)]3+L Koos &2 (+)-catechin Jk & &

B T2 B
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B= L - ~[RU(NH3)s(pzCH2)]* 2 kops £ (+)-catechin ik B 4

e By )
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L= 3 b T [RU(NH2)s(pZCH2)] > #(+)-catechin &

CEERT 3%

[HT.M k, M7s?
0.01 (1.39+0.03)x10°
0.02 (1.01+0.02)x10°
0.03 (8.80+0.04)x10?
0.05 (7.90£0.04)x10°
0.10 (7.00+0.01)x10?
0.20 (6.75+0.04)x10°
0.30 (6.55+0.03)x10°
0.40 (6.50+0.02)x10°
0.50 (6.60+0.03)x10°
0.60 (6.60£0.06)x10°
0.70 (6.50+0.02)x10?
0.80 (6.45:0.03)x10°
0.90 (6.35+0.02)x10°
1.00 (6.50£0.03)x10°

a 1=10M HCIO,/LiClO, » T=25C
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B =+ = ~[RU(NH3)s(pzCH3)]* % & 3 $t(+)-catechin B & 2

k 22 [H"| B % @
(a)kvs[H'] *B[H]=001~03M x=1.0M HCIOJLICIO,, T = 25T

(b)kvs [H{] (e BI[H']=0.01~03M 4 =10M HCIOJLICIO, , T = 25C



LA

T ¥ @
-~ F BB HEEH

4 3+ [RU(NH3)sL]% % B~ % £ i 5 1 (substitution inert)z_ 4 & 4 >
A RLF R gl ez} > Flpt & catechol chE GBI S+

BF o PR s Tk o MRRPF B ES

Mechanism

KaJ

H,X H" + HX™ (X =A&Q) (7)
HX™ === H'+XZ (8)
RU(NHg)pzCH5" + HoX — RU(NH3)pzCH3* + H X" (9)
RUNHg)pZCH® + HX™ — > Ru(NHgpzCH* +Hx- (10
RU(NHg)pzCHg* + X* — Ru(NH3)pzCHz> + X~ (11)

RU(NH3)pzCH5* + HoX -+ —=— Ru(NH3)pzCH.* + 2H" + X (12)

RU(NH3)pzCH5* + HX: —=— Ru(NH3)pzCH:>* + H" + X (13)
RU(NH3)pzCH5™ + X~ —=— Ru(NH3)pzCH,>" + X (14)

R F S 0 K

_ ko[H']” + kKay[H'] + k,Ka,Ka,
[H']? + Ka[H"]+ Ka,Ka,

(15

ascorbic acid 2 hydroquinone 57 pKgy ~ pKp % H @ #1 4 & 25>t 4

Ly oo
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21w “HAZ2 HQ 2 iphi# 4+ & £k

H.Q
Parameters HoA pyrocatechol  4-nitrocatechol  (+)-catechin
PKa 3952 9.23° 6.69° 8.79 M
PKo 11.24° 13.05° 10.85° 11.18"
E, (V)X 0.96° 1.12¢ 1.46 © 1.17
Ey(V)' 0.702 0.52 0.94° 0.59'
Ex(V)" 0.015 0.043' - 0.079¢

a ref 27, b. ref 28, c. ref 29, d. ref 30, e. ref 31, f. ref 32, g. ref 33, h. ref 34, 1. 4’-OH,
[, 3’-OH

(k)HzX F+e HoX Eo
(DHX-+e HX™ E:
(MX- +e Xz =

Eo = E> + 0.059 (pKa1 + pKa2 — pKi1 — pKr2)
E; = E; + 0.059 (pKaz — pKr2)

Ref (32) and (33)

E,** pH =135 = % v jp| @
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1. ascorbic acid
7 % L v L-ascorbic acidz pK,E > #8 rKy 2 Kph 8] 5 1.12 x 10
%575 x 107> popF 2 [H'] = 0.01 ~ LOM# F » [H]? » Kg[H]» Ky

Ko B8 £ (15)7 4 ff 1 5

k,[H*]* +kKa,[H"]+k,Ka,Ka,
[H']?

d 2tkvs U[H'] & S8 % 877 (ko[H']? + kiKaa[H']) » koK Ko 3 (16)

K = (16)

s, v

TR

K,[H"]+k Ka,
= 17
aH']+b
k=2 "17" 18

Lbﬁ&\(4)§ (17), I”fra:ko’b:leal’ é[H-F]:Ol"‘lOMEE"b’;f’Q;
i asbiE 7 REkE ko BRI ALT o F[HT=001~009
M P o o e kvs V[H'TRIE 38 7 gk o Flot et 5 27 k[H]7 2% o

m C:bzleal » J¥_C f_ﬁ;]l\%g kl [ 7‘3:51]%}:\%\"1‘1 °

2. Pyrocatechol
Pyrocatechol 2. Ky 27 Kp A %] 4 5.89x 1072 8.91 x 10 % [H']
=0.02~0.3M > [H? » Kg[H'] » KuKgp» F1ot 58 (16) ke 218 & C - $ 7

ivss@7) Ka-biEv £iF kz k> FEx734 LT -
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FHTZ04M P> 1197182 ko2 kg B0 20105 T Ko[H] » kK » 7]
k- S Kk Bt e k2 FiE 0 k= (5.9 0.01)

x10° M7 > B4R ()2 47 B 2 ko - K o

3. 4-Nitrocatechol

A-Nitrocatechol 2. Ky 22 KA %] 5 204 x 1072 1.42 x 10™ > g + +
H s catecholsz. KyiE » #* 2 d **NOy i 3 F7 F & » % M-OHt ¥ 2
T BAE D M S G dopt &[H]=001~LO0MiE 2T 5 [H]?
» Ka[H'] » KuKgpi? 283§ * » F|t » #+ 4 & {5 % 27 ascorbic acid%
pyrocatechol4g e » fe d vk vs, V[H 41 (5 Bl:id 16 B 8k 0 F) 2t ko[H']

[H'] (19)
#1ascorbic acid [H'] = 0.01 ~0.09 Mz iw4p e » €t KTk B » 7

%‘\%’\,J_;r °
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4. (+)-catechin

d **(+)-catechin # + & {7 % % & % ¥ pyrocatechol & 5 #4p i » *%
AR BiEE T ((H]=0.01~0.3M) > [H]*» Kg[H]E [H]?» KuKep
F P N (16) B S A A7) B AL B Y 0 ab BT RE
ko2 ki » BEFTALT ot k% kiE s $[H] = 04MpF >
Ko[H'] » kiKag® I8¢ K~ ko B~ ot o Bl K 2o T 35 17 ko= (6.4 % 0.17) x 107

1.1 R N ’r 2 . 2,
MIsT s g 8 (18) 41T 4 % — 3 o
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%17 ~[RU(NH3)s(pzCH)* & £ 2 B o F Jid & % & °

Reductant Ko, M 1s? K koo 9 ke, Mls? K K,

Ascorbic acid  (4.9+0.3) x 10?° 0.065 1.9x10°  (2.69+0.01) x 10’  1.66x10°  6.8x 10°
(2.87+ 0.01) x 10"°

Pyrocatechol ~ (5.88+ 0.04) x 10 1.26x 10* 5.4x10*  (1.32+0.04) x 10"°® 1.87x10°  9.3x 10°

4-nitrocatechol  --- (1.02+ 0.01) x 10’ 0.14 2.7% 10’
(1.01+ 0.01) x 10"©

(+)-catechin ~ (6.31+0.03) x 10°® 1.8x10°  1.5x10° (4.68+0.04) x 10°° 1.22x10°  1.3x 10’

a u=1MHCIO,/LiCIO,, T=25TC
b. 13455 (4)

C. 194554 (5)

d. (5 [H7=001-0.1M

e. 7*(5) ° [H7=0.20—1.0M

f. T G o K = 1007099

AT
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= ~ F BEH i (Compaison of Reactivities)
BELIvgh g RRHSEFIEE  RRF BESF VI

kX B A LB A kAlFPHSD oL R L 3LT K

1y

v

N

ik
3=
14

*

TR F R RRF EEEER S LT O fRER R A
M > 3#Fw]§_ascorbic acid 2 hydroquinones z_ B i E A B > & R
BB EE AT R TR A RE F b T
L étbﬁz@ﬁﬁ‘#ﬁiﬁ%“,ﬁ” Qp’ #3422+ ¥ 8> 2 JK -

K 592 (10)2 T 474 #[36-37] 'K ¥ d ¥ o2 BRT =k

@ BERIPTALT 0 B 2 (20)~(22) R

_ 4aNa® — W,
Qe= Tsen i 20)

z,2,€°

W= 1 (21)
Dsa [1+ pa; u Zj

87[Ne2 1/2 22
A :(1OOODSKTJ (22)

B 2oz 5 F ¥R D Sk T d a5 F B2 E
‘2 FE3(closes approach distance) » i ¥ & F i X T e o s B
5 & » k 2 Boltzmann ¥ #& -

d3 Qi BEPFE LT RUK[I6] 0 A Ak ke 5 TR

f@?*ﬁﬂ?(ko+4’0 ;k1:+4"1)’ 1_7*4]11’[“ Q|pﬁ7'§23§3'\?1|},@‘1% y 7T

H

61



W @ 25 41 % hydroquinones (catechols) @ % > 7 & 2_HoA
& HA i > F RSP iateip il 40 4 7 4238 = 8 » (e 4p 4>t ascorbic

acid > hydroquinones z_ & & 1+3 > = 7 —=x ¥ > & 5+ hydroguinones

% i e ascorbic acid 7 »x 2 fF 1t AW o

= ~ MarcusTheory

HABTFESF R 1945 Marcus 23#%([38-39] > § B R F B

7 (23)

OXl + Red2 :‘Redl + OX2

(23)
N EEF SIS TELS
Kio= I(11k22 K12 f12\/\/12 (24)
InK., + (W, —w,, )/ RT |
Inf,= — [ 12 ( 2;2 21) ] ) (25)
4lin(ky;k,, )/102 + (W, +w,, )/ RT |
W12: eXp [_ (le + Wy — Wy —W,, )/ ZRT] (26)

Kip ko %3 B2 BRAB2Zp 2T FESF B SN B RKS
(24)> = log ki 22 log Ko & =5 2t 88 7% > £ % 5 0500 » % 5@ logk,

2 logK s R 2o el L= > A% % 044 B & Marcus 234

S= gin
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1
pyrocatechol
10
- 9
=
B
8
7 4-nitrocatechol
6
2 ] 2 4 6 8
Log E12

Bl= —=. & RAL logk ¥ log Ky il

Ji

19538 (24) > Wi (T o) 3 Kp(T i BB P25 4

-~

Fofp A i (076 ~ 09T & < LB @ § 1oAY

Pt

RU(NH3pzCH" kg % 4 e o £ 8 1 2558 1 1% > 2 Ru(ll)2 & 1.4 »

k,, (ascorbic acid)

kio™" (catechol) / ki (ascorbic acid) = \/kzz(catechy =10 >

F]pt catechol 2- Ko /& $iz ascorbicacid = 2 = ¥rv b oo
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44

I % 8%

cd R iRt > i & Cae3) {2 hydroguionones {ri& & 4
ot dtiE 27 > [RUNH)s(pZCHg)] * 4t 474 B R dlie 7 &
o D E BE AR ¢

g g T e Bk =k/JK, ) o catechol 572 4 i reactivity
#& L-ascorbicacid = 7 - X vt oo

. 3B 2% {7 ar catechol e £ F i iR R i & ke 27 L-ascorbic acid
AS S o

.2 logky ¥t log Ky (Tl S % & 2dr&i 4 % 5 044 % & Marcus
Theory 4L % 0.5 & F > 2% [RU(NH2)s(pzCH3)]* 75 & #F Bl § & # #
Wi -

. d F 5% %% s catechol shfg 1t 4t s & CHF o
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