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2. 1. 

TBA 99% Aldrich

PDDA 20% solution in water, Aldrich 99.8%, 99.5%, 

99.0 ~ 104.0%, 98.0%, 

99.5%, 

CHI812A

X Shimadzu XD-D1; CuK  30 kV 30 mA X Escalab 210; 

AlK  15 kV, 20 mA

2. 2. TBA/

1×1 cm2 MnSO4 2 mM TBACl 50 mM

+1.0 V vs Ag/AgCl 60

0.5 M Co2+ Ni2+ Cr3+ Cu2+ 24

2. 3. PDDA/

1×1 cm2 MnSO4 2 mM PDDACl 5.6 mM

+1.0 V vs Ag/AgCl 60

Ag+ Pb2+, K+ Mg2+, Co2+, Cu2+

24
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3. 1. TBA/Mn

Fig. 1(a) TBA Mn2+

Mn XRD 2  = 7.2° 14.4°

21.6° Bragg 1.23 nm 0.61 nm 0.41 

nm Mn 001

002 003

Mn Mn

~0.45 nm TBA 0.5 nm

d001=1.23 nm TBA

C2 Mn

(b) (e)

12 24° 001 002
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0.28 nm

Fig. 2 Fig. 1 0.5 M Na2SO4

20 mV/s
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Fig. 2 TBA (a) Co2+ (b) Cr3+ (c), Ni2+

(d) Cu2+ (e)
Mn

0.5 M Na2SO4;
20 mV/s

Fig. 1 (a) Co2+ (b) Cr3+

(c), Ni2+ (d) Cu2+ (e)
XRD



3. 2. PDDA/Mn

Fig. 3(a) PDDA MnSO4 Mn XRD 9.1°, 

18.2°, 27.3° Mn

00l, l=1, 2, 3 5) 001 =d001

Bragg 0.97 nm Mn PDDA

0.45 0.5 nm PDDA

Mn

(b) (f) (a) PDDA/Mn AgNO3

12 XRD XRD AgNO3

0.05 M

PDDA (a) 0.025 M AgNO3 12 (b) X

Fig. 4 (a) 650 530 85 eV

Mn (b) Mn 604 eV 574 eV Ag 3p

376 eV 370 eV Ag 3d PDDA

402 eV C 1s 270 eV

PDDA XPS

Ag+ PDDA

Mn

Fig. 3 (a) AgNO3 12h
(b f) PDDA/Mn XRD

[AgNO3]: (b) 0.001, (c) 0.01, (d) 0.025, (e) 0.05, 
(f) 0.1 M

Fig. 4 (a) AgNO3 (b)
PDDA/Mn XPS



Fig. 5 0.1 M Pb(NO3)2 PDDA/Mn XRD

12 (b) XRD PDDA

Ag

XPS Fig. 6 650 530 85 eV Mn

436 413 eV Pb 4d 143 138 eV Pb 4f

PDDA

Pb2+ PDDA

Mn

PDDA/Mn K+, H+, Mg2+, Co2+, Cu2+ XRD

Fig. 7 KCl (b) XRD (a)

(c) (f) (f)

Fig. 5 (a) Pb(NO3)2 12h
(b) PDDA/Mn XRD

Fig. 6 (a) Pb(NO3)2 12h
(b) PDDA/Mn XPS

Fig. 7 (a)
12h (b f) PDDA/Mn XRD

(b) K+, (c) H+, (d) Mg2+, (e) Co2+, (f) Cu2+

Fig. 8 (a)
12h (b d) PDDA/Mn XPS

(b) H+, (c) Co2+, (d) Mg2+



XPS Fig. 8 Mn

PDDA N 1s N 1s

Mn

PDDA

Ag+ Pb2+

PDDA/Mn PDDA Ag+ Pb2+

4.
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