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Fig. 1 Schematic diagram of FIA system

Ri : stilbazo (55ppm)-Co(I1I) (0.5ppm) re-
agent solution; Rz : buffer solution (pH 11.9);
Rs : carrier (water); T1, T2 : thermostat (T:
5°C, T2 30°C); P1~Ps : pump; DT : damp-
ing tube (Imm id., 50cm long); MT : re-
agent mixing tube (Imm id., 2m long);
RT : reaction tube -(1mm i.d., 3.5m long);
D : spectrophotometer (503 nm); I : injector
(390pD); R : Na-formed cation exchange col-
umn* (2mm i.d.,, 25cm long, teflon tube);
Re : recorder. *This column was only used to
free from interfering metal ions.
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Fig. 2 Effect of length of reaction tube on peak
height
Concentration of hydrogen peroxide injected :
QO 4.44ppm, A 6.66ppm, [] 8.88ppm
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Fig. 3 Effect of temperature on peak height

Concentration of hydrogen peroxide : O 4.44
ppm, A 6.66ppm, [] 8.88ppm
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Fig. 4 Effect of concentration of Co(II) on peak
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Concentration of hydrogen peroxide: O 4.44
ppm, A 6.66ppm, [ 8.88ppm
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Fig. 5 Effect of concentration of stilbazo on peak
height

Concentration of hydrogen peroxide: O 4.44
ppm, A 6.66 ppm, [ 8.88 ppm
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Fig. 6 FIA signal for injection of standard solu-
tion of hydrogen peroxide with (A) and
without (B) cation exchange column

(A) H202(ppm) : a=2, b=4, c=6, d=8, e=
10, f=12; (B) H2O:2(ppm) : a=5, b=4, c=3,
d=2, e=1
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Table 1 Effect of diverse ions on the determina-

tion of 6.66 ppm hydrogen peroxide

Species Concentration, ppm  (H/Ho) X100
Cuz+ 100 100
Zn?+ 100 100
Niz+ 100 98.4
Mg2+ 100 100
Ca2+ 100 100
Als+ 100 100
Fed+ 100 96.7
98.4
(1 min after)®)
100 89.3
(3 min after)®)
100 48.5
(Smin after)®
NaCl 200 100
KBrOs 400 100
Glucose 200 } 100
D-(—)-Fructose 200 100
Urea 200 98.4
Citric acid 200 98.4
Oxalic acid 200 96.7
Tartaric acid 200 96.7
Starchb) 200 98.4
Thiourea 200 95.2
L-Glutamic acid 200 67.7
20 86.1
Glycine 200 32.2
20 86.2
L-Ascorbic acid 200 —-9.7
20 30.8
2 81.5

H : peak height of 6.66 ppm hydrogen peroxide in the
presence of the diverse ions; Ho : peak height of 6.66
ppm hydrogen peroxide. a) Elapse of time from sam-
ple preparation to injection; b) Saturated solution. A
negative value of (H/Ho)x100 means that in the
presence of the diverce ion, the absorbance correspond-
ing to the peak, H, is higher than the base line ab-
sorbance. Sample solutions containing metal ion were
passed through cation exchanger column installed be-
hind injector in the flow system.

BEEZIOLRHBZETHS.

SERBOSWIRIT O HE, ELERREAO 4 v
TR oEGHMEE 5. £ TK FIA Ze v
T, #@EE{LAE (2.2ppm) & Mg 1+ v (100ppm)
Y E&UHRBY 180 @MEALLS, BFIER # 5
TETH - 1.

AR & 5BEBLKROTBE TR FIA HEOHBM
DRGIEEN B Hh, SPEE b 1 RS Bl
75 RFEREDHORC B THHIETE S, L,
AEIBRYAVCEEREC X 5 REBREC S &
LRBRENS D, Lnl, REOHMER, ERolLeT



252 BUNSEKI
LI ETCRHERD B,
T 3
1) BA¥ZLE : “GaRBEKER”, p. 192(1973),

(&SRB -

2) BEF =, BNERT : Hir{bs,29,759(1980).

3) K. G. Boto, L. ¥. G. Williams : Anal. Chim.
Acta, 85, 179 (1976).

4) EBELEAREGLERERLER  “EHPORAR
s iifest, o 8, p. 4 (1982).

5) Y. Hayashi, K. Zaitsu, Y. Ohkura : Anal. Sci.,
1, 65 (1985).

6) C. Matsubara, K. Kudo, T. Kawashita, K.
Takamura : Anal. Chem., 57, 1107 (1985).

7y P. K. Dasgupta, H. Hwang : 4nal. Chem., 57,
1009 (1985).

8) A. L. Lazrus: Anal. Chem., 57, 917 (1985).

9) T. Deguchi, A. Higasi, I. Sanemasa : Bull.
Chem. Soc. Jpn., 59, 295 (1986).

w

Determination of hydrogen peroxide by FIA
based on the cobalt{ll)~catalyzed oxidation
reaction of stilbazo. Toshic Decuchi, Ryoichi
TakesHITA, Akira Tanaka and Isao Sanemasa (De-
partment of Chemistry, Faculty of Science, Kumamoto
University, 2-39-1, Kurokami, Kumamoto-shi, Ku-
mamoto 860)

Stilbazo, 4,4’-bis(3,4-dihydroxyphenylazo) stilbene-2,
2’-disulfonic acid diammonium salt, is oxidized in the
presence of hydrogen peroxide, where cobalt(II) acted
as catalyst and accelerated the oxidation reaction.

KAGAKU Vol. 37 (1988)

The decoloration of stilbazo measured at 503 nm was
found to be proportional to the hydrogen peroxide
concentration over its low concentration range. A 90
1M stilbazo solution containing 0.5 ppm Co(II) and a
buffer solution (pH 11.9, NaOH-4Na,CO;) were
delivered each into the FIA system at a flow rate of
1.0 ml/min. ‘The resulting mixture was then converged
with the water stream flowing at a rate of 2.0 ml/min,
that served as a sample carrier. The sample solution
of hydrogen peroxide (390pul) was injected into the
sample carrier, and was sent to a reaction tube (3.5m
X 1 mm id.) thermostated at 30 °C. The absorbance
change in stilbazo was measured at 503 nm. The fol-
lowing experimental conditions were examined: sample
volume injected, reaction tube length, reagent solu-
tion flow rate, reaction temperature, concentration of
stilbazo and Co(II), and the interference of diverse
ions. Ascorbic acid seriously interfered, while glucose,
fructose, urea, NaCl, KBrO;, and some other inorganic
electrolytes did not. Heavy metals (Cu, Zn, Ni) were
effectively removed by an ion-exchange column (25
cm X2 mm i.d.) installed just after the sample injection
section. The determination range of hydrogen peroxide
was from 0.1 to 10ppm. The sampling rates were
ca. 30 samples/h with the ion exchange column and 75
samples/h without the column.
(Received January 19, 1988)
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