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Fig. 1 The ultrasonic generation apparatus used
in this work

A: cell; B: sample; C: transducer; D: water bath
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Fig. 2 Effect of ultrasonic irradiation on the
formation of Ph(tpps)*™

[Hotpps*]: 2.84X107°M;  [Pb®"]: 3.00X1076
M; A: Hytpps*™ only at 25°C and pH 9.54; B: no
ultrasonic irradiation of Po{tpps)*™ soltion and the
absorbance was measured at 25°C and pH 9.43; C:
no ultrasonic irradiation of Pb(tpps)*” solution.
The solution was allowed to stand for 60 min at
25°C and pH 9.39; D: ultrasonic irradiation at 20
kHz for 60 min at 26°C and pH 9.23; E: ultrasonic
irradiation at 40 kHz for 60 min at 26°C and pH
9.10. The absorbances of the solutions D, E and C
were in the order C>E>D at 464 nm.
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Fig. 3 Effect of ultrasonic irradiation on the
formation of Zn(tpps)*~

[Hotpps*~1: 2.19X107°M;  [Zn**]: 594X 1076
M; A: no ultrasonic irradiation and the absorbance
was measured at 25°C and pH 6.77; B: no ultraso-
nic irradiation and the solution was heated for 10
min at 100°C and pH 6.33; C: ultrasonic irradiation
at 20kHz for 60 min at 26°C and pH 6.26; D:
ultrasonic irradiation at 40 kHz for 60 min at 25°C
and pH 6.68.
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Fig. 4 Effect of ultrasonic irradiation on Hytpps*™
(1), Zn(tpps)*™ (2) and Pb(tpps)*™ (3) at 20kHz
(A) and 40 kHz(B)

[C*] is the concentration ratio of the remaining the
porphyrin or the metalloporphyrins to their initial
concentrations before ultrasonic irradiation.
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porphyrin (Hytpps*™) was studied under ultrasonic irradiation at 20 kHz and 40 kHz to
clarify the effect of ultrasonic irradiation on metalloporphyrin formation. The power in-
tensities of the ultrasonic irradiator, given in terms of the concentration of nitric acid
generated during ultrasonic irradiation, were 2.66X 107°Mh™! and 1.05X107°Mh™!
for 20 kHz and 40 kHz, respectively. Temperature was strictly controlled during the
ultrasonic irradiation. The ultrasonic irradiation caused the metalloporphyrin formation
to slow down and led to the decomposition of the metalloporphyrin rather than the accel-
eration of the metalloporphyrin formation. The ultrasonic irradiation-induced decom-
position of Hatpps®™, Pb(tpps)*~ or Zn(tpps)*  was more effective at 20 kHz than 40
kHz. The decomposition rate of the porphyrins increased in the order
Hotpps* ™ <Zn(tpps)*~ <Pb(tpps)*~. Ninety-four percent of lead(II) porphyrin was de-
composed by ultrasonic irradiation for 60 min at 20 kHz.
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