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Synthesis and electrochemical properties of silver coordination
polymer based on phosphotungstic heteropolyacid
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Abstract; In this work, a silver ion coordination polymer material ([ Ag, (BPBP);PW, O, 1), based on
phosphotungstic heteropolyacid (H; PW,, O,,) was synthsised by hydrothermal method. Single crystal
X-ray diffraction analysis showed that silver ion was connected with organic ligand to form a one-dimen-
sional chain, while Ag-O bonds linked POMs which located on one side of the chain. The chains form to
final three-dimensional structure through supramolecular interactions such as hydrogen bonds. We used
carbon electrode (GCE) as the working electrode, and investigated the electrochemical properties of the
material. Meanwhile, we studied the thermal stability of the material.
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Tab. 1 Instruments
&R T A A
TR Bruker Smart Apex 11 A T
TER L Perkin-Elmer 2400 S HI4 R
XA ARATH X Panalytical MPD T 2L WGBS B
[EEZ L% e STA449F3 8 i 2 )
LI WGH-30A T s AR A PR )
PR AT R S KU A XTL-340E R R SR A A B
HLFARTR Y BS-2108 FEL FITRL 0 LSO H R )

2.2 BHREERAREEHK

2.2.1 AALEIR BPBP 94  FeATHR 4 Scik
L2106 W ik i BPBP, & B E an & 1 i
/K. 200 mL ZJEEIA 500 mL = B,
ERARAE R 200 07 g = LG REREAE T
200 mL Z . A 27. 75 g BRI 4 mL 2,
BEPITER. FEVKIRS50E T 6 DL B 3RAR f R (B B TR TR
BWEHZE 0 CLHEMA 3. 99 g Bk —HEE. ¥
FIRIREWONIAF] 25 °C 7E 25 CTHIZAF T R 6
h, ZJE7E 60 CAAF FAEERIE 10 h. W E5H%E
2= R IRER A B A 400 mL 2518
K IR AW W 2F o3 )2 R BT 2 A

7. B ERE A4 B 150 mL ZERR BE 3
U ISEZBER. H 10% 50 mL @ aR AR AR R 4k K
VS5 R A MR UE 7 IR, 2 CREAAZE BUIR 3
0 RGN AT R B WK 4 G PR K X B2 3R
TS CEE T VA . N b ARV T A TR LA T B
R RAE T, 15 B IR 0 19 [EA, 78 FL28 T 146
50 CTHE 6 ho ¥ T Wnhn Ak b, i pEER 41
B AR A, S UM S . 150 mL Jo/K £ B
i HIA M S A 2 mL K& WE 780 T
1 d A8 H A UisE, o8, 4051 H 100 mL £ EE3E
U3 TR AE =1 3. 51 g, PP R4 R 50%
(AR —H RS LM R A A 3 Fiow.

045004-2



% 4 8 I, F. A TES L SR esRmels

>

\/’H
0 N \
CH,

(u—[ ),SiCl, Nal
ammﬂ EtOH, i,n% 24h
25 C,6h,60 C, 1011
HC

CHO

O

B 1 Atk BPBP # 4 m,
Fig. 1 Synthesis of BPBP

2.2.2 Aesmea s K AgNO; (17 mg, 0.1
mmol) , ##f8 (100 mg, 0. 03 mmol), BPBP
(12.5 mg, 0. 03 mmol), H, O (10 mL) I =%
HCI mol/T) iR & B+ 2R 5 4 A B A 5 PU 9
RPN B Sy 22, 180 “Chndk 72 h, 15
BT AR, 23N 530 (LL Agib). t#F
I8, Cry Hyy Ny, O PW Agy (BEIB{ED : C, 20. 52
H, 1.72; N, 3.99. (SE5{H):C, 20.59; H, 1.
795 N, 3.91. IR (KBr, em™'): v = 3421 (s),
3237 (m), 2929 (w), 2858 (w), 2080 (w), 1983
(w), 1712 (w), 1626 (s), 1463 (w), 1403 (s),
1312 (w), 1080 (s), 982 (s), 891 (s), 809 (m),
599 (m), 523 (s).
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3.1 X-SH&BREZITHEIRE

a1 RTS8 F A A5 B 2Rk T
e, 52 MoK off 2k (A=0. 071 073 nm) , &
I 293 K. W IE7E Z B HOR T #5147, fiR
gk ¥t SHELXL-97 846 LA B 4532 A OF
iz /N 23Rk FPAgE. Frf dE &R+ 45 =
PRI L T8 1E ik i SR FH BRI 0 &L A 2GR
SR S ZE RS IE S RO 3 2, R R RE K A
H4E2E 3 11, CCDC 454 2011729.

xR2 HEW 1 HREREE
Tab. 2 Crystal data and structure refinement parameters

for complex 1

Parameters Results
Formula Cr2Hr2 Aga N1z Oy PW1,
Formula weight 4214. 21
Crystal system Triclinic
Space group Pi

Rty o A F BT AT % 59 %
(ZExR2)
Parameters Results
a /nm 1.3706(12)
b /nm 1. 8723(16)
¢/nm 2.1308(18)
A 107.597(12)
B/ 91.724(10)
v/’ 108. 828(11)
V/nm? 4. 884(7)
A 2
Deae/(g s em™3) 2.871
p/mm! 14. 561
EF(000) 3840
Independent reflections 16784 [Rine=0. 1001, Rggma= 0. 2785 ]
Data/restraints/parameters 16748/756/1162
Goodness-of-fit on F? 0.938

Ry, wRy[1> 26(D] 0.1028, 0.2490

R1. wR; (all data) 0. 2397, 0. 2895

Ri= S|IF| — [RII/3IR 3
wRy= | S| Fy 2= [Fel*)]/3 w(F,) 2

R3 UEY 1 HBEFMREK om |FEAL7]

Tab. 3 Selected bond lengths(nm) and selected bond an-
gles(®) for compound 1
Bonds/nm
Ag(1)-N(5) 0. 187(2)
Ag(1)-N(5) 0.293(4)
Ag(2)-N(3) 0. 188(3)
Ag(2)-N(8) 0. 19(5)
Bond angles/ ()
N(1)-Ag(1)-N(5) 17.25(13)
C(28)-C(25)-N(5)-Ag-(1) 1. 8(6)
N(7)-N8-Ag(2) 12, 45(19)
C(25)-N(5)-Ag 12.5(3)
N(3)-Ag(2)-N(8) 17.1(10)
C(26)-C(25)-N(5)Ag(1) 16. 2(2)
C(44)-N(8)-Ag(2) 12.67(19)
C(3)-N(2)-N(1)-Ag(1)) 17.20(19)

3.2 KEY 1 HWREEHRER

o3 B XA o i R WL & W) ([ Ag,
(BPBP); PW1, Oy D 258 T = RL5H &R, P1 23 [|) B
HAXFR IO & A IS Agt BT ANl
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Fig. 2 For complex 1 (a) coordination environment of

Ag" ions; (b) view of the 1D chain (¢) the 3D

structure through supramolecular interactions
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N-H @44z, 3000 em ' BeE BT AR I A
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Fig. 3 IR curve of compound 1
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Fig. 4 TGA diagrams of compound 1

3.5 PXRD &3#f
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Fig. 5 The PXRD patterns of compound 1
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Fig. 6 (a) The CV curves of compound 1 at different scan rates; (b) the cathodic peak ([[[) and anodic peak (I
currents of 1-GCE are all proportional to the scan rates; (¢) the CV curves of 1-GCE in 0. 5 mmol/L H; SO,
solution containing 0, 2, 4, 8 mmol/L NaNO,. Scan rate; 100 mV/s
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