%20% F 108 R A ¥ Vol. 26 No. 10
2009 4£ 10 A CHINESE JOURNAL OF APPLIED CHEMISTRY Oct. 2009

E,EEQ¥EE%%[C02(DPQ)2(btec) (Hz 0)6] * 2H20
HIZKAER REEEFBEH R

wE® EFEW" XEK
(I RFAETER 4 121000)

B OE LLL,2,4,5-HZE MR (btec) Bl - IE-(3,2-d:2,3'f) - B 25 (Dpg) MR AT, KBER T —
=B FRCEY: [ Co,(Dpa),(btec) (H,0)4] - 2H,0, @B TLE T LS A ESTH X F&
IR R AT T RIE. MASHBNEREY, REAYREMNER, P2,/c SHE, RS
%:0=0.897 8(5) nm,b=2.9822(16) nm,c=0.705 8(4) nm,B=94.199(6)°,V=1.884 8(18) nm*,Z = 2,
R, =0.035 0,uwR, =0.079 6, ZLEYH 1,2,4,5- ¥ RMF RAERTF .. -Mo-(3,2-d:2,3'f)- K&
REAREFRAFFHEEFSFTLO Co( I)BFEAL, BT AH /A ik JLAHE, R87E 5
HEEEE 2 MESH L Co( 1B FRBHERAYHDEL AT, E AT BEI SRR 7r EFER
MEEEWE=EBS TFRREGH ., B TREREH, B AP MHHM B (Co-CPE)ZE 0.1 mo/L Z
BR- LB AN LE oh I WP BV + 600 ~ ~300 mV A 1 X IHJBTF Co( I )/Co( I ) (B ALE JF U4, Tii EL 15
e R WREMAR N B R R R,

FEE KBREH.BERAY. RGN, B0 FRME, BEER

A 53 % 50643 SCEPRIREG A XE 45 :1000-0518(2009)10-1216-06

TH-HIEREAA S0 THEFORBIRNE RERH St REM LS T maEE
17 PR B AU FR B A TR P — IR A 2R ERRHOEL ), XEEEY
RERFANMRRENAVAARS d XK SBTRELBORME RIS OER N, a8 M 7
ERWERAE SR —% . S = F MRS EESEWANEERSAT U REHNH KRS
Y, WA AP SRR FIMBE A0 % W R AT A B B e iR bl T AR 4538 A AL LA
LA B RER A S HT T i) 2 BT S 1R T AMTHIR A GR , B— A+ BRI SR o A 30F
FUKRAE BMBA R & T —FESREN =485 FAR AW Co,(Dpq), (btec) (H,0),] - 2H,0,H & T
RS MBI (Co-CPE) , FFBISE T H i Ak 15 1 LUK 3 I A BRAR A s i L AL

1 LRy

1.1 ApFnEs

FR R A o Wi, R Bt — B Wi fb B E A Aok —-miE-(3,2-d:2,3'-) - =&/ % (Dpq) 1R
XEF A o Elmer 240C FITLH /M7 ( 3 E Perkin 4 &) ) ; Pyris BIAE 7 (EE PE A7) ;
Magna FT-IR 560 BUZL 5 HE354Y, KBr FE Jr; CHI 440 L A R GEM RV ( LBERSEFERAHE) ;
1000 CCD B X-GHR AT ([ Bruker Smart A H]),
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# Co(NO,), - 6H,0 btec . Dpq.H,0 1 NaOH DAEE/R I, 1:2:1:450:3.9 B & , B EWHB EFHM
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STIE () /% : C 46.61 (46.74) ,H 3.65(3.51),N 11.35(11.47) ;IR (KBr) ,g/cm ™' :3 408s,
2 921w,2 358m,2 336m,1 605s,1 547s,1 476m,1 430w, 1 368s,1 260m,1 207w,1 159w,1 122m,1 084m,
960m,819s,733s,711s,664m,542w,

1.3 BRMIRRNE &

¥ 0.5 g 71245 20 mg [ Co,(Dpq),(btec) (H,0)¢] - 2H,0 B4 /G B RS UF5k A7 B 30 min, 18
B EMBEEY . MBS T IAO. 15 mL A, BEH 25 G R X FIRBIRA—DNATE 3 mm (75
EREE, HEKE0.8 cm, R HRERAET, 2 GBI ARNH RS LR ME, RERAMAET
o
1.4 RESHNE :

BBURF X 0. 15 mm x 0. 20 mm x 0. 34 mm ) Sk B T 0 S 45T, A RRaRaallm
MoKa §t28(A =0.071 073 nm) , 7 2. 27° <0<26. 16°7EE P IEUR 3] 16 154 M4t E, Hpadsr 895
H A3 7571 (R, =0.082 2), ¥4 & R £ BRUKER SAINT 2 ¥ | #17, 85345 M o fin 51 B0 46 A
SADABSE TR IE o SHiALE K o ELHE VAL & 21 Fourier 87", 2B SR FRIFREM
FUSHCATR2E M B/N_RIEBIE, H,0 FRETFHZ(E Fourer Bl & MEGE, HEARTLER
BB MEmE. aPiRL—BEHET AR, =0.0350,wR, =0.079 6, [ Co,(Dpq),(btec) (H,0),]

- 2H,0 MR IE¥SHF T £ 1, sk CCDC 5% 700689,
&1 EAUMIREESH
Table1 Crystal data and structure refinement of the compound

Formula CygH34Co N3O w/mm ! 0.972
Formula wt. 976. 59 F(000) 1 000
Cryst. syst Monoclinic 0/ (°) 26.16
Space group P2,/¢c Tot. data 16 154
a/nm 0.897 8(5) Uniq. daia 3757
b/um 2.982 2(16) R, 0.0822
¢/nm 0.705 8(4) Ri[1>20(D)] 0.0350
B/(°) 94.199(6) wR: (all data) 0.079 6
V/nm’ 1.884 8(18) GOF 0.949
z 2 Ap /(€ nm~?) : 321

D/(g-cm™?) 1.721 Apin/ (€ nm ™) -287

2 AR5
2.1 [Co,(Dpq),(btec) (H,0),] - 2H,0 HiR{KLH

X HABBMHEREE, RAYRE 1,2,4,5-HR PR AE AR Bk Dpg WK =4 85N
BAEH . HEAMIFHIT N & R DULEH, B 1 HRAYT Co’ BTFMRMAFHEE, £RETF Co'

b

B1 EeWd Co" BT MR

Fig.1 ORTEP diagram showing the coordination environment for Co” in the compound
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RARNM AR\ K JLf#8 : 55 B BCik Dpq B9 2 A N R FROfZ, e g K a3k
0.212 2(2) nm [Co(1)—N(1)]#10.216 0(2) nm [ Co(1)—N(2) ]; 5%k B % & btec 1 4~ O [RFA
£i[ Co(1)—0(1) =0.206 4(2) nm]; 53k 8 3 MEAKM AR FEAI[0(2),0(3),
K HERETE 0.206 4(2) ~0.213 8(2) nm, ffA i Co—N Fl Co—0 B KM MAHEEHMHEEN" , L

%2,
*2 RAYHETEK(nm)MERA(°)HE
Table 2 Selected bond distances(nm) and angles(°) of the compound

Co(1)—0(1) 0.206 4(2) Co(1)—N(1) 0.2122(2)

Co(1)—0(2) 0.206 4(2) Co(1)—0(4) 0.213 8(2)

Co(1)—0(3) 0.209 9(2) Co(1)—N(2) 0.216 0(2)
0(1)—Co(1)—0(2) 96.02(8) 0(3)—Co(1)—0(4) 88.56(9)
0(1)—Co(1)—0(3) 84.33(8) N(1)—Co(1)—0(4) 169.69(9)
0(2)—Co(1)—0(3) 179.02(9) 0(1)—Co(1)—N(2) 177.00(7)
0O(1)—Co(1)—N(1) 105.25(8) 0(2)—Co(1)—N(2) 85.50(8)
0(2)—Co(t)—N(1) 88.07(9) 0(3)—Co(1)—N(2) 94.19(8)
0(3)—Co(1)—N(1) 90.96(8) N(1)—Co(1)—N(2) 77.35(8)
0(1)—Co(1)—0(4) 84,96(9) 0(4)—Co(1)—N(2) 92.41(9)
0(2)—Co(1)—0(4) 92,38(10)

B2 4 T o 7 M BCE PTARAROU Z [ S E T — B 72 BPRAFE
2HERIER: MR KERT 54 &KEARFZEME R [0(3)--0(1W) ,0.286 7 (4) nm,
158(3)°; 0(5)~-0(1W) ,0.273 8(4) nm,172(4)° ] ; 55— Fp R4 K AR T 5AC{K Dpq L C JRF
ZEMERZ[0(1W)~-C(3) ,0.3237(4) nm,165(2)° ] HPE & YHLENE KRR Dpq B H I
ZEIFHEN 7o HEWER (K STEZE L4 0.357 6 nm) , XA 1 M4 REWED T IERE
M. BRA,_HBNFRZEANELIHFEN O—H-OERERERANHBEIFRMELEH

[0(2)+-0(7) ,0.263 5 (3) nm,171(3)°], 40/ 3, £ 3 5 T BB WH S REEE.
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Fig.2 2-D supramolecular layer of Co( Il ) complex formed by hydrogen-bonding

and #-7 stacking interactions
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Fig.3 3-D supramolecular network of Co( Il ) complex formed by
hydrogen-bonding between 2-D supramolecular layers
F3 ESVHNERNE
Table 3 Hydrogen-bonding geometry(nm, °) of the compound
D—H-A D—H HeeA DA D—H--A
O(1W)—H(1WA)--0(3) * 0.088(4) 0.204(4) 0.286 7(4) 158(3)
0(1W)—H(1WB)--0(5) * 0.087(4) 0.187(4) 0.273 8(4) 172(4)
0(2)—H(2A)--0(7) ¢ 0.088(3) 0.177(3) 0.263 5(3) 171(3)
C(3) —H(3A)~-0(1W) ¢ 0.083(2) 0.243(2) 0.3237(4) 165(2)

Symmetry code for (a)1 +x,y, =1 +2z, ()1 +x,y,z, (¢) -2, =y,1 =z, (d) ~1 +x,1/2 -y,1/2 +2.

2.2 [Co,(Dpq),(btec} (H,0),] - 2H,0 YR EH
M4 hR AR E LR, 4R EH, BLEYTE 120 ~310 CHEBINAE 15.27% , ML T 2 1455
KoFrme AMEOKSFHBE (HEIEER 100
14.75% ) , £ 320 CZAL& Y8 %8 ) Dpg FI btec
BRTF L4450 , HE A4 470 CHHL S Y5 250, IR 80f
BHIK 68.90% ,iX 5 HIR(H 69. 90% HIFF G, BA
RS ECH 15.83% , RPE RV K 2 CoO (SEi
HK15.35%),
2.3 [Co,(Dpq),(btec) (H,0),] - 2H,0 ik
MR IRAI AL EIT A 204
Bl & 416 i s 4k ( Co-CPE) WBLILEI R B4 0 TTIo0 30 300 400 500 600
0.1 mol/L {J HAc-NaAc 2 Mhi& W 47 #9 (pH = R e
3.8)0 £E +600 ~ ~300 mV K9 il [HlPY, B AL & Fig.? 4Tcgifw?3?§eiiziiund
B R A 1 3T B AR R, Ei-E
JRIG BRI K 150 mV[E , = (E, +E,.)/2] , &R JAE F Co( I )/Co( ) B EALE ™" . RETA
1,75 B e MR 6 I P (ST T R A 3 LR e . B 5 48 8 T Co-CPE FEA R F MR ZH,
YHHE 20 mV/s ZHETH E 350 mV/s B, W e (AR AR 4k - BT B 0 38 K, BFIAR 048 e 37 28 ) £ 0 (0] B
5, FAR 003 5 160 IE 7 R B 3 TR b6 R AR A, ZE T € B LB A, Btk e F e
BB EMARRELXR, XERAX MR R BEREEZH LR,

Mass loss/ %

40
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Fig.5 Cyclic voltammograms of Co-CPE in 0.1 mol/L Fig.6 Cyclic voltammograms of the Co-CPE in the
HAc-NaAc buffer solution( pH =3.8) at different scan rates 0.1 mol/L HAc-NaAc buffer solution containing(a ~e)
(from inner to outer;20, 40, 60, 80, 100, 150, 200, 0.0,2.0,4.0, 6.0 and 8.0 mmol/L KNO,
250, 300, 350 mV/s) : Scan rate :40 mV/s

The insert shows the plots of the anodic and cathodic

peak currents against scan rates
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Hydrothermal Synthesis, Crystal Structure and
Electrochemical Properties of 3D Supramolecular
Compound [ Co,(Dpq),(btec) (H,0),] - 2H,0

LIN Hong-Yan, WANG Xiu-Li*, LIU Guo-Cheng
(College of Chemistry and Chemical Engineering ,Bohai University , Jinzhou 121000)

Abstract A new 3D supramolecular compound, [ Co,(Dpq),(btec) (H,0),] + 2H,0, was obtained from
the hydrothermal reaction of cobalt( Il ) nitrate with mixed ligands [1,2,4,5-benzenetetracarboxylate ( btec )
and dipyrido [ 3,2-d;2’,3’f] quinoxaline ( Dpq) ], and characterized by elemental analysis, IR, TG and
single-crystal X-ray diffraction. The results reveal that the compound belongs to the monoclinic system with
P2,/c space group. The cell parameters are @ =0.897 8(5) nm, b=2.9822(16) nm, ¢ =0.705 8(4) nm,
B=94.199(6)°, V=1.884 8(18) nm’, Z=2, R, =0.0350, wR, =0.079 6. The Co( II ) is coordinated
with two nitrogen atoms of one Dpq molecule, one oxygen atom from the bridging ligand btec, and three
oxygen atoms from coordinated water molecules, respectively, rendering a six-coordinate mode in a distorted
octahedron geometry. Two adjaceut Co ( I ) ions are linked by the bridging ligand btec to construct a
dinuclear unit. The 3D supramolecular network of the title compound is formed through hydrogen bonds and
w-m stacking interactions. Moreover, the electrochemical properties of carbon paste electrode modified by the
compound( Co-CPE) were studied, and the results indicate that the Co-CPE exhibited one-electron redox wave
in potential range of 600 to -300 mV due to the metal cobalt ion redox Co( II )/Co( ). The Co-CPE has
good electrocatalytic activity toward the oxidation of nitrite in a 0. 1 mol/L HAc-NaAc solution.

Keywords hydrothermal synthesis,cobalt compound,crystal structure ,supramolecular network , electrochemi-

cal property



