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Abstract: Based on the functional complementarity between the reversible electrochromic property of the Dawson
type polyanions P,W 305’ and the excellent luminescent property of Th**, the reversible electrochromic and
luminescent switching properties of P,W 30" @Th* mixed solution were achieved under redox potential stimulation.
The effects of applied reduction potential on electrochromic response time and the energy transfer efficiency of
luminescent switch were investigated. And the energy transfer efficiency of the mixed solution P,W 304’ @Th**
were 85.97% , 87.53% and 93.42% when applied different reduction potential —0.38, -0.69 and —0.85 V,
respectively. On this basis, the UV-Vis and fluorescence spectroscopy bi-functional detection for H,0, were
realized by combining electrochemical reduction with chemical oxidation methods. The detection limits for H,0,

were 1.76x107 and 3.04 pmol-L™" by the UV-Vis and fluorescence spectroscopy, respectively.
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Fig.2 XRD patterns (a) and FTIR spectra (b) of KsP,W 504
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Fig.7 UV-Vis kinetic curves (a), UV-Vis absorption spectra (b), fluorescence kinetic curves (c) and fluorescence

spectra (d) of the mixed solution P,W 30,"@Th* when applied redox potential —0.85/0.85 V

PW O~

104 @

Absorbance

Pzwlxo vl}_ 1.0 (b)

27718762

Green emission

FRET

0.6

Fluorescence
resonance-energy
transfer (FRET)

-0.85V

0.4

Fluorescence intensity / a.u

Vet
0.0 <°>
,FTA

400 500 600 700
Wavelength / nm

v
No emission
P,W O_'>

2718V 62

B8 ZRTIE T PaW 00 PoW 0o HY 22 40 T TLIRHOEHE 15 Th™ 9063 () B i B0 (/39 6 77 X o B A HLELR B 1 ()

Fig.8 UV-Vis spectra, fluorescence spectra of Th* (a) and the mechanism of electrochromic and luminescent switching

process (b) of the polyanions P,W 505,> and P,W ;06"



390 Jd Hl fk

Z MR E T P,W0 15 2 6 T # ik 7K
P,W 106", [F] B 5 1T D DX H B 5 110 W i 06 (1] 8, 1
28), 1 Th2¢ )t K 5 1 5 4 B P,W 140" Y IR AL
Sk BT 35 (K] 8a, 42k, & T LK L4 TRl %6k
AR BE 5 % 72 (fluorescence resonance energy transfer,
FRET)®, fgf 45 0 Th>5 48 4 Hh i BE L e B 2 i 1
SR PW 0", 11 T -5 3 Th™ (9 26 2K 1 18 4
AL 0.85 VT, HLAL S IS 22 R I S
P,W 50675k 2% 6 /4~ HL T H BT B A AL B P,W 0, 1T
L DX T8 WA U 2 (P 8, FRER), LI PLW 506° A
REW I Th* B s SF A BE & Th R SO, Il
P,W g0 @Th> 52 B H AT 33 Ay H B0 (8 K His Ak 2
BEHOEIF A, 1 8b N P,W 506" @Th* R A 14 5
LU 09O R RE AR A% 0 A /R IR RS ie
JRHA7-0.85 V T, 2R EIHL THGL L P,W 406>,
TG (A i (0, RERE I Th* A& 3 R 40t | &
BCTh* 9K WS A LA 0.85 VT,
PoW 0" 2K 25 HL T B SE AL I PoW 0", T (572
Jot, B PW 0™ 5 Th*Z A KRR A

P,W O c@Tb* mixe(li solution =750 nm

244 85V

-0.69V

—
N

1038V 10980s

Absorbance

13410s

I
%

(@)

0.0 T T
5000 10 000 15 000

Time /s

P,W 0.,"@Tb** mixed solution
24
8
g
2 ]
2
< 14
©
Open circuit
O T T T
480 600 720
Wavelength / nm

o R 5535 %

Th* 2 e E

23 SHTEEBRMAMBEHTERRNFXERER
A

TEAMIA [F] SR8 J5 L A7 +0.38 . +0.69 ,+0.85 V
T, XF PW 5005 @Th™ IR A5 75 W 1) FL 3048 €8 K% rL Ak
SV DO ETE MR A TS, R SR AR WL sl
ST RN VRS WV P AR € ) 1 R R AT AR Bl A
i 5 H AV 8 98/ (-0.38 . -0.69 . -0.85 V), £ R B &
T P,W O 15 L F RO K, 4353815 2e de 6e 11
WG, VS W T R I RD S T AR (1A
9a), & O VA 750 nm A (14 W 6 5 28 ¥ 14 5 5 B
SAUTE LA PR G K Vs VR R 8 o R T T B[] 32 U 4R
JE (& ob), TRl B 3 I A (/N | 4 €1 )
T R B W R, A6 Al ULIX 400~800 nm X [A]
VAT 118 82 AT A 55 3 184 58 (1T Oc) ; T i A 3 Jit R A7 1) 9
/N, BEWAE 460~700 nm DX 8] 1) 2 ' K 555 6 320 3 ek
fiX, JOLW KRR AR (B 9d), 7Eik 5L AL
-0.38.-0.69.-0.85 V T 26T K RE 5 %
RR50H 85.97% .87.53% .93.42% .,

2.4 P,W O, @Tb* mixed solution
0.85V
8 1.6 =750 nm 0.69V
<
=]
8 038V
=)
<
0.8
(b)
17870s
0.0 1

2000 4000 6000 8000
Time /s

, W ,0,,~@Tb** mixed solution|

=

3 -
} 60004 Open circuit
g -0.38V
8

g

& 4000 -0.69V

Q

5 -0.85V

2

2

3 2000+

= (@

0== AN . ;
480 540 600 660
Wavelength / nm

9 RABWI PW 0" @Th*TEARRIL IS HLAL (a) EALHLAL (b) T A5 AT W3] ) 27 i £&
IR I P,W 0" @Th*FE AN [A] 328 J5 #0719 58 41T 563 () 2865615 (d)

Fig.9 UV-Vis kinetic curves of P,W 305" @Th* mixed solution at different reduction potentials (a) and oxidation potentials (b);

Corresponding UV-Vis spectra (c) and fluorescence spectra (d) of P,W 30,"@Th* mixed solution at different reduction

potentials
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