
ppb

RoHS

3 WHO

3 ppb 1) 10 ppb 100 ppb2)

3,4

ICP ICP 5)

6-8)

nm 3 m

ppm 3-4

TMPyP ( , , , -Tetrakis (1-methylpyridinium-4-yl) porphine)

9)

TMPyP



TMPyP/

2.1 TMPyP/

3.1 5

USBB-120, F-120 SI-350, SI-550, SA

2 mM TMPyP 100 l 4 × 10 5 wt% pH 10 mL

0.1 m

0.1 m 110 m 47 mm

half[TMPyP/SA] TMPyP SA

2.2

TMPyP/ 25 mm

pH 10.2 -

100 ml 20°C

 4.0 5.0 mL min 1

2.3

TMPyP/ DLS ELSZ-2

 (JIS K5600-5-4)

MCPD-3700

X EDX, Horiba EMAX FE-SEM, 

S-800 TMPyP UV-1800

TLC CS-9300PC

ICP JMS-PLASMAX2



3.1

(1) TMPyP/

2 × 10 5 M TMPyP  4 × 10 5 wt% 

SA pH 7.8

4 × 10 4 wt% SA DLS

nm SA 100 nm

0.1 m SA

TMPyP/SA

100%

TMPyP/SA

EDX

half[TMPyP/SA]

2.60 µm (n = 8, 15% RSD) TMPyP 1.04 × 10 8 mol cm 2

(2)

TMPyP

half-

[TMPyP/SA] 4H

TLC 420 nm

S.D. USBB SA TLC

9(b) 3.2 20 ppb

TLC 485nm half[TMPyP/SA]

-TMPyP



(3) pH

TMPyP/SA pH

pH 2-10

pH 6.8-7.8 99.8% TMPyP

 pH0 1.8-2.2 pH

9)

TMPyP pH

10

TMPyP

(4) TMPyP SA

SA TMPyP 6a 6b

TMPyP TMPyP [TMPyP/SA]  2-3 × 10 5

M half[TMPyP/SA] 1 × 10 5 M 99.9% TMPyP

TMPyP

TMPyP TMPyP

TMPyP

SA

TMPyP 2 × 10 5 M SA 4-6 × 10 5 wt%



(5)

TMPyP/SA 0.1, 0.2, 0.45, 0.65, 0.8, 1.0 µm

0.1 0.65 µm TMPyP 99.8% 0.8 µm 99.7%

1.0 µm 99.6%

3.2

(1) pH

3.1 TMPyP/SA

pH 2-12

20 ppb

100 ml

[TMPyP/SA]

TMPyP%

TMPyP/SA

TMPyP pH

pH 10 -TMPyP

pH 10 20 ppb

CdOH+ Cd(OH)2 logK1= 3.9 log 2 = 7.210

Cd2+ CdOH+



11) CdOH+ Cd2+ pH

10 -TMPyP

(2)

20 ppb

100 ml

half[TMPyP/SA] ICP-MS

TL 485 nm

TMPyP

ICP-MS

TLC 5 ml 

min-1

ICP-MS TMPyP/SA TLC

TMPyP/SA

TMPyP/SA

TMPyP/SA

2 TLC

TLC

4.48 ml min-1 0.1 MPa

(3)

a half[TMPyP/SA] 100 ml

half[TMPyP/SA] 1 ppb [TMPyP/SA] 10 ppb

TMPyP

b TLC

TLC 1 200 ppb

I = 16506.44 (1  e -0.05C) I: TLC 485 nm c:

r = 0.9929 8 3

0.102 ppb 10 ppb 8 0.628 ppb



(4)

10 ppb

TMPyP

1000

290,000 3,500,000

(III)

100

3

pH 10.2

TMPyP/SA

100 

TMPyP

(II) 2-

2,3- -1- 3

pH 10.2

TMPyP/SA

550-700 nm



SA 10-14 nm pH 6.8-7.8

TMPyP 2 × 10 5 M SA 4-6 × 10 5 wt% 0.65 µm

half[TMPyP/SA] 4H

2.60 µm

pH 10.2 0.1 MPa 4.48 ml min-1

1 ppb TLC 0.102 ppb 200 ppb

TMPyP
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