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Electrochemical poperties of new compound
based on POMs
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(School of Science, Hebei University of Science and Technology, Shijiazhuang, Hebei 050018, China)

Abstract: Polyoxometalates (POMs ) are novel and unique inorganic building blocks, which can activate the terminal oxygen
or bridging oxygen by adjusting the synthesis conditions, thus obtaining various compounds. In order to study the electroche-
mical properties of POMs, Keggin-phosphomolybdic acid and 1,4-bis ( imidazolyl ) butane (1) are selected to synthesize a new
inorganic-organic hybrid compound (H,L); (PMo;, O, ), based on polyoxometalates by hydrothermal method. The electrocatal-
ysis activity of the compound to nitrite is studied. The compound has been characterized by elemental analyses, IR, TG, X-ray
single crystal diffractions and PXRD, and the connection between synthesis conditions(for example pH values) and compound
structures is also studied. The electrochemical behavior and electro-catalysis of the target compound are studied. Single-crystal
X-ray diffraction analysis reveals that the polyoxometalates and the organic donor are linked to become 3D structure by hydro-

gen bonds (triclini, P-1). And Fluorescence analysis indicates that the fluorescence of the compound mainly comes from ligand
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contribution. The compound exhibits remarkable catalytic activity to nitrite ions and may be actually used for the detection of

nitrite,

Keywords: inorganic synthesis chemistry; polyoxometalate; crystal structure; electrochemical analysis; nitrite
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Tab.1 Crystal data

mo H AR 2= B mi H i R 2 B
[lA=5v Ci15 H24Mo13 Ng Oy P B/ () 70.950(10)
ARXT 53 F BT 2 110.65 ¥/ 71.849(10)
R gt V/A3 2 250.6(4)
A =& Z 1
25 [H] 7 P-1 F 00 1990
a/hA 11.843 0(12) 2 (Mo Ka)/mm™! 3.378
b/ A 12.127 1(13) Ri/wR,[I > 26(I)] R, =0.120 9, wR,=0.187 1
c/A 17.776 9(19) R, /wR; (all data) R, =0.432 5, wR»=0.374 8
a/(* 74.091 (2)
WiRy = D0 | Fo = Fe |l /2] | Fo lswRy = [ 2Jw(F§—F£)2/ X Jw(FH2]12,

k2 by At
Tab.2 Hydrogen bonds of the compound

D—H--A d(DA) /A A/
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N(2)—H(2) 017 2.91(7) 104
N(4)—H4) --0(20) 2.84(7) 146
N(6)—H(6) --0(36) 3.08(6) 118
CDH—H() -+ 0(32) 3.02(9) 175
C(3)—H(3) 037 3.15(8) 136
C(5)—H(5) = 0(40) 3.02(10) 112
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Fig.1 Unit and 3D superstructure of the compound

2.3 X S&MKRITH

b) L& ¥ 3D 4544

BTSSRI 2. W& 2 0T LA H A0S 8 000k AR AT 8 R 5 450400 A% X080 mT LAAR B 3t )

AL RS LS YR Al AT,
2.4 LIHMSRiE

5t I AL A P LD AE 734,814,874 I 953 em ™ Ak I4 3 I Mo-Ot, Mo-Ob-Mo, Mo-
Oc-Mo Fl P-Oa #1114 . 7E 1 000~1 600 cm ' J& T4 HLAEAAZ >,

2.5 RELSMH

o 1AL A W R AR E M L AT T IRGE T (TG W 3. I 3 AL A B KL TE 742

CHREAGE TS .
2000
18000
1600}
1400} LS

12001 =
oz
1 000]
™
= 800l |
600! |
400! | \

| ul Ladl AR )
2001 J.i_'.; N ALY b

oo
~-.-\~w\~.\-mw4/ i%éﬁ(%}g

0k b VT PSP SV ' TN OV

|
10 20 30 40 50
20/(°)

B2 e KAT 5
Fig. 2 XRD of the compound
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Fig.5 Cyclic voltammograms of the 1-CPE Fig.6 Cyclic voltammograms of the 1-CPE in aqueous solution

under different NO, concentrations
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