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Abstract

It is very difficult to study the kinetics with continuous-flow method (conventional flow-
injection analysis method). Steady-state flow analysis method can afford information on
reaction kinetics parameters, because the sample injection, storage and detection can be
performed independently by this method. SSFA was applied to the oxidation reaction
of malachite green with periodate under the manganese catalysis, and the pseudo-first-
order reaction rates were obtained. Evidence of the induction period was detected from
the pseudo-first-order plots of this reaction. Reaction mechanisms were also discussed.
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AF VALY (MO) <= +whmﬁﬁﬁ%ﬂ«5§m?%ot®r\ BIRDBED
BEAICTEL L, AEREE TV Y HEEOBRIUEREE 4T0nm ICRE Lz, B3 vE
BAVOLETSAA MY — 2 (MG) DBERIT. TN THBE1.45 x 107mol dm™2 &
1.50 x 107*mol dm—*D D EABM L. DX ERICEEREICA N, £KX(9) 16
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P; RYXFELT Cy, Cp; R34V (1m) D; #H%E (MO D & Z1=470nm, MG ©
& %A=615nm) Vi, Vo AEBIUPENNNT L PAESAVTHSKBRBBETOIA I
’ £ (6.5cm) M;EEH W; BK

BRENE : HEA ¥+ F— (H,0) Q=6.0 ml min™!
¥ C (MO) Q=2.0 ml min~*
FUGEENE : A F+ Y ¥— (H;0) Q=6.0 ml min~!
Fi#s B KIO, il C MG ¥e#s D Mn(ID)
Q=2.0 ml min™!

2. AFNFVYOLEBRMT VAT LOBBREDT X b

#t#h : Absorbance (arbitrary unit)
#&#h : Time (min) (6 &0 > 7' FI)VEES 1min)

— 187 —



MERE

25%C

170 ppb
(EE 0B, <A ERL
THoTHABHBHROAETI DR
CKELAETSI 0l ETHESD)

U L .
0% 2% 8% 5 4 104 2045
(@ 3rd1i5)]

- 3. =53h4 7Y — L OREEDRRZAL
#¢dh : Absorbance A#l : Time (min) (18043 LISMI 1 3 30 B E A 72 b DNKRE)
[KIO4) = 1.45 x 10~*moldm~3, [MG] = 1.50 x 10~*moldm=3, [Mn(II)] = 10ppb: FIER
‘ N | 25°C. ' ’

21 4HEEO M) REICHT 3 5KMED S /3 VRIEL A/ A
- 25°C -

[Mn(II)] 2min 3min 5 min 10 min 20 min
10ppb  0.975 0923 0.842 0.683 ~ 0.397
15ppb  0.953 0902 0.813 0.661  0.367
20 ppb  0.938 0.888 0.795 0.626  0.323
25 ppb  0.903 0.820 0.755 0.491  0.258
35°C .
[Mn(II)] 2min 3 min 5min 10 min 20 min
10 ppb  0.966 0864 0.740 0.487  0.206
15 ppb 0939 0.858 0.736 0.473  0.196
20 ppb  0.874 0.818 0.686 0.462  0.178
25 ppb  0.848 0.759 0.620 0.385  0.145
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Reaction Time [min] Reaction Time [min]

B4. Mo(IDfETFTO<Sh4 h 7Y~ DIOTBILICK A1 KR oy b
KIGIRE : (a) 25°C; (b) 35°C.
Mn(I1) B (ppb) O:10, [J:15, A:20, x:25

%2 4 Mn(IL) B (ppb) 1< 351 BHE 1 IRFEFEES kapp (min~)
(BB 25°C, 35°C)

[Ma(ID)]
Temp 10 15 20 25
25 | 0.0495 0.0523 0.0589 0.0696
35 | 0.0851 0.0871 0.0888 0.0976
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TH O Mo(ID) DR E 5 B RIETH B0 THDBTIHAL P27 — L OO B M)
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© H5lOg + H* + 26~ =105 +3H,0  E = 1.603V (4)
MnO, + 4H* + 2~ = Mn* +2H,0  E? = 1.230V (5)
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+
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E:EI-E2=( E°)+—l (9)
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107 + Mn(II) :—} Mn(IV) + P - (11)
k-1
ks
MG + Mn(IV)—Mn(II) + Q (12)

Z LT, Ma(IV) 25 Rk T 5 LA 5N A5 S Ma(IV) KB L TR BBk 488 L
7. R (13) DB 5B,

qmggvn::huoﬂmhﬂﬂﬂ—deMnavnm]—kﬂMGnMnavn
=0

k(107 )[Mn(ID)]
FuP] + B[MG] (13)
K (12) DT S5H4 b7 ) — v EM(IV) DRSO EERMTH S LEETEE. <5 H4
M) — o ORAEERICE LT (14) BB D LD,

_ d[MG]

d¢

3 (14) DAL Mn(IV) 2B U T EERESEMIEDE D LB D T [Mo(IV)) BT
HEDS, RO OEEERE kypp &l T5E. ROBEEHXPE SN B,

[Mn(IV)] =

= k;[MG][Mn(IV)] (14)

dMG
- O _ aiac (15)
2T happld 3t (16) THZ 5TLB,

PP k[Pl + kMG

LT, w54 M)~V OBIEERIIS 4 FTY -V BED 1 RIIKFEST 58
—REIETHBEEZONE, H4DT Oy FBLUR2 ORI 6. K (16) BT
THAHIEZEZONDo T kappy WIM(ID) BEICHAI L THEOD, ZREAVEHE
Mn QEBFHZBZ THY, BITBIKE > TS EBbN 3,
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d[MG] k, 107 ][Mn(II)] '
Todt k_1[P] + &, [MG] - an

REEOVIMBIH IR P DRIZD T I MGHIH LT ha[PIEHHITE 505,
(A7) FRD & 5 1B B,

dMa]
oAt

= lu[MG] x

= '}cl [Io;][Mn(iI)j - : (18')

7345 [10]] Catjtﬁifll“césb [Mn(1I)] Giiﬁf%%b\b\ EER IS0 7Y —
LOEORTH B B3 OHKIEREHETESET &, 24, 354, 5200V 7 FVKRE
AR & & DICEBIICED T 5. 108 TREGISTNE, JOZ LITHHERET
IERGEENRT S A ) = i LTk TH B EEZ 65, BIVERICL S
T IHA T - DOBILBERIGICKIT ST A OEERICE LU TRRICOFT
KB TERED IR & & bICERMICHD T 3 2 &3 9 T Fukasawa 5192 & 0 f5i
INTBN, BB DO TIRIAE THREIN TV,
2) RICOFHETS A4 MY —VEBLT1IRORIEEZEZL SNBDT, K (16)D
B OBEEE kapp KD B ZENTE (HABR), RH4NSHMBLHIC. Kk
DY ERPESHTTIAA MY = AZBBUT LIREEE DT Ui,
3) RIEOBRBIEBEREEUDEUEIFHN L IDITBRIEHITIE S EEBEZ oD, &
BRIZHRE HIT - TVl

Z Z T SSFA # & Stopped-flow #:%° Batch EIC & 4 FRRICRIERE & O AT - 12,

Stopped-flow & SSFA %= Batch &
100 10 e 10
BIGDH@H (s)

MEICERSAETIREOD, BBLEZORKEEA TS LB 6N 5, WHRDFIAF
DB THEERICICHTEX S - 72, SSFA #kld Batch #:4° Stopped-flow Z: Tl k%
I WHE (minA— 7 — O OEREEHEKHDLIOICHEHL TS EBbh 5,

T |
B E R L THOA B <1 2 09 4 L2 ZRSHICB# I LT
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