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(M1)  HFe(CN) + H,0 = Fe(CN);H,0* + HCN

(M2) Fe(CN)H,0* + H,0, = Fe(CN);H,0% + OH + OH-
(M3)  Fe(CN),* + Fe(CN),H,0" = Fe(CN).> + Fe(CN)H,0*
(M4) H,0, + OH: = HO; + H,0

(M5)  Fe(CN).* + OH: = Fe(CN)*> + OH'

(M6)  Fe(CN)H,0 + HO, + H' = Fe(CN),H,0% + 20H-
(M7)  Fe(CN)® + O, = Fe(CN);* + O,

(M8)  H'+ Fe(CN).* = HFe(CN),>

(M9) HO; =H'+0;

(M10) H,O=H"+OH

EHRBORREAPFERZ IR D, AT v 7
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AR A 5Br+ BrO, + 6H* =3Br,+ 3H,0
(R1) Br+HOBr+ H"=Br,+ H,0

(R2) Br+HBrO,+ H"=2HOBr

(R3) Br+BrOy+ 2H"' = HBrO, + HOBr

AR B 4Ce™+ BrO, + SH* = 4Ce™ + HOBr + 2H,0
(R4) 2HBrO, = HOBr + BrO, + H*
(RS) HBrO,+ BrO; + H' = 2BrO; + H,0
(R6) BrO; + Ce™ + H* = Ce* + HBIO,
812 C  10Ce™ + CHy(COOH), + BICH(COOH), + 4H,0
=4Ce™ + Br + 2HCOOH+ 4CO, + 11H*
(R7)  Br,+ CH,(COOH), = BrCH(COOH), + Br + H*
(R8) 6Ce™+ CH,(COOH), + 2H,0 = 6Ce™ + HCOOH + 2CO, + 6H*
(R9) 4Ce* + BrCH(COOH), + 2H,0 = 4Ce* + Br + HCOOH + 2CO, + 5H*




WAL AAEE 9% (1992

B (R5) R zF0ic+47 HBrO,BNEE LKV 0
T, BEBIREIOLRV, LrL Br 288 A THE
Eh, TOREREAT5, £OM HBrO i KIGE
BHIZ@ o< Dbt oTWL, BrolEE »H 5
FME(Brlc LA Tes s, BEBRHICLRDICE -
THEEE RV, BE B2 0, BrO,ic X 5 HE &
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Hantc, BRUOBRKE (BrOs 12Xk 5 Ce** k) @
FRIGHEIZ D\ THNI & 2 5, 1 <300 nm OB H
TREVOBREIHAEIREWTL LAMEI LS,
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BAWZE ) 3ERBRBE IR, BRA30 7%
TRBRET, HHOKRTIE CSTR 23V HR T
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SHBIRBHROMPAT v 7 TCHBZ LB LN
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(COOH),] ,=0.25M, [Ru(bpy);**] ,=1 X
10-*M, [H,SO,],=1M, B & 5B Fh 2
# Ru(bpy);®* & Ru(bpy)s** DRI A~ 2 b
BT, XER24% b 5(H,

tava B OHE L —HL T\ B, T, RBREHIZL D

RIGBROBE LR IHLT2 (0.1BHUT) ths o &

b, BBHRIKEBIRTER TS Ru (1) DEpEikes

25 DORISCERET 5 &% 2 72, ¥ 7, ¥R+ 5

REN (340-490nm) DWERFHLAE LI, BH

HEEEZHEL TV &, BUDRIEERIEFLTE

BRI EL %A, 6 mWem 2Ll ETizzh b

BRBEELL, 25128 8 mWem 2 0XBH T ILE

BRELM L b5h5, Ru (1) MR B eiaes
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AR HEEICERERD B = LRI R, B
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Ru(bpy)” "
OFF
?
ON
)
Br-
(b)
OFF
Ru(bpy)s’ '

Br-

Time (min)

X8 BERONRBHF KT S Br & Rulbpy)s*
DEBEL D FEFEIE, CIEE  (3) 6 mWem™?
L(0)10 mWem2, #IEAEEE © [KBrO;],=0.06
M, [CH,(COOH),] ,=0.25M, [Ru
(bpy)a?*] o= 1 X10*M, [H,SO,],=1M, X
Br24 X b 51H,

ZIEDS ETCRESHMVEET S LXEB SRS,

¥ BEOMILBE LA LT B di, KRBHF
T Ru (IID & BroREZEORFHNAE LA,
HBICRANMETRH LI L D Br EBRBED
BLE Ar 1A v v —¥—J (488nm) @ Ru (II) ©
X BFEBROBHEENER LI, ZhitRBHEtics
1% BroZ#gy T RUOBNTH 5, BRAMELUT
DOIIRE T BrroBEZEMT 55, NEWIRIEE
E\AEE S oEEA Br-& Ru(ll) omMAIc ¥ X8
HEIhs, BRELEOKEE T Briz I bAH
L, RBRELCMLIOhS, K8 TRFHS
WA EEERBERTEEKEL T WL, RIGHR
ARBHT Br & Ru(ll) 0 BRECHEZSTLRS
BTREBCAEAERERLTVS, ZhbORERMS
EEh-R T 5 0¥ Ru (D) X bERIGIZL 5
Br£BEET 5 LRI h b, XBHIWIES
RZB T BrradZRyFrEE LClvTvw5 &
Ezbh, BOXBHTIERDO Br iR T5 L
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FKN ## 0382 A © (R2) T HBrO 234 L, &E
BEE IR D,

Brodmge LT, XRRTERTS RullD
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Abstract

Ilumination Effect on the Oscillatory Chemical Reaction.

1. Temporal Oscillation.
Mamoru JINGU]JI

Temporal oscillations and spatial organizations, which are characteristic of biological processes, are also found in
simpler chemical systems maintained far from thermodynamic equilibrium. Perturbations by light on the oscillatory
chemical reactions have been the subject of experimental studies in the last decade. The amplitude and period of
oscillations are changed and even inhibition or initiation of oscillations is observed when the oscillating solution is
illuminated. In this review we discuss the influence of light on the temporal oscillations in the homogeneous chemical
reaction systems. First we present a brief summary of light-sensitive chemical oscillators that are now known. Then
we focus on the pH oscillator and the Belousov-Zhabotinskii reaction in which the primary steps and the following
processes in illumination effects have been discussed in some detail. It is shown that the temporal oscillations in these
chemical systems can be readily controlled and modified by illumination at appropriate wavelength and intensity of
light.
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