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Abstract Two 1D coordination polymers based on tran-

sition metals, namely [Co(4,40-bpy)2(H2bptc)] (1) and

[Ni(4,40-bpy)(H2O)4](H2bptc)�2H2O (2) (4,40-bpy = 4,40-
bipyridine; H4bptc = 3,30,4,40-biphenyltetracarboxylic acid),

had been synthesized under hydrothermal conditions and

characterized by single-crystal X-ray diffraction, FTIR

spectroscopy, elemental analysis, powder X-ray diffraction,

and UV–Vis diffuse reflection spectroscopy. The photo-

catalytic degradation of methylene blue, methyl orange,

and rhodamine B by these complexes under UV light

irradiation was investigated and shows that both com-

plexes can catalyze each of these reactions. A possible

catalytic mechanism is proposed in terms of the HOMO–

LUMO gap and the associated light-induced transitions in

these complexes. This was further supported by �OH

radicals trapping experiments using isopropanol as radical

scavenger. Complex 1 showed no obvious decay of pho-

tocatalytic efficiency even after recycling five times,

implying excellent stability and recyclability.

Introduction

The rapid development of coordination polymers (CPs) as

functional inorganic–organic hybrid porous materials is

associated with their diverse and easily tailored structures

[1–3] and their various potential applications, including

catalysis [4, 5], separation [6], gas storage [7], and carbon

dioxide capture [1, 8, 9]. Recently, CPs and other metal–

organic frameworks (MOFs) have also shown prospective

opportunities for heterogeneous photocatalysis due to the

presence of catalytically active metals and/or functional

organic linkers as well as their easily tailorable physical,

chemical, and catalytic properties [10]. Consequently,

much effort has been devoted to developing new CPs and

MOFs with photocatalytic potential, in particular with

respect to the development of photocatalysts for organic

pollutant degradation [11, 12], CO2 reduction [13, 14], and

water splitting [15–17].

In general, the construction of CPs and MOFs is influ-

enced by a wide range of considerations, including the

organic ligands, solvents, metal atoms, and counterions [1,

12, 18]. Polycarboxylate ligands, as good candidates for the

construction of CPs and MOFs, have attracted much interest

from chemists. For example, 3,30,4,40-biphenyltetracar-

boxylic acid (H4bptc) has been employed as exo-multiden-

tate ligand for the design and construction of novel

compounds with high thermal stability and symmetry [19].

In this paper, we present two transition metal-based CPs,

namely [Co(4,40-bpy)2(H2bptc)] (1) and [Ni(4,40-bpy)

(H2O)4](H2bptc)�2H2O (2), constructed from 4,40-bpy and

H4bptc (define abbreviation). The optical band gaps, pho-

tocatalytic activities, and possible photocatalytic degrada-

tion mechanisms toward methylene blue (MB), methyl

orange (MO), and rhodamine B (RhB) have been

investigated.
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Experimental

Materials and method

All chemicals were commercially available reagent grade

and used without further purification. Elemental analyses

were obtained using an Elementar Vario EL-III instrument.

Powder X-ray diffraction (PXRD) patterns of the samples

were determined with a Dandonghaoyuan DX-2700B

diffractometer in the range of 2h = 5�–40� with Cu Ka
radiation. The Fourier transform infrared (FTIR) spectra, in

the region (400–4000 cm-1), were recorded on a Nicolet

6700 FTIR spectrophotometer. UV–Vis diffuse reflectance

spectrum (DRS) of solid samples were measured from 200

to 1200 nm with a PerkinElmer Lamda 650S spectropho-

tometer, in which BaSO4 was used as the standard with

100 % reflectance.

Synthesis of complex 1

A mixture of CoCl2�6H2O (0.3 mmol, 0.0714 g), H4bptc

(0.3 mmol, 0.0991 g), and 4,40-bpy (0.6, 0.0937 mmol)

with a molar ratio of 1:1:2 was sealed in a 25-mL Teflon-

lined stainless steel Parr bomb containing deionized H2O

(20 mL). The mixture was heated at 160 �C for 72 h and

then cooled down to room temperature. Purple block-like

crystals were isolated and washed with deionized water and

ethanol (yield 86 % based on CoCl2�6H2O). Anal. Calcd.

for 1, C36H24CoN4O8: C, 61.8; N, 8.0; H, 3.4. Found: C,

62.0; N, 7.9; H, 3.5 %. IR (KBr)/cm-1: 3445.0(s),

3042.7(s), 2450.75(s), 1867.8(m), 1698.6(s), 1600.0(s),

1549.9(s), 1488.1(s), 1429.4(s), 1396.9(s), 1372.1(s),

1275.6(s), 1248.7(s), 1219.6(s), 1209.6(s), 1155.7(s),

1066.3(s), 1020.6(s), 1005.3(s), 892.4(m), 863.5(m),

808.7(s), 777.4(s), 750.2(s), 731.3(m), 708.9(m), 692.5(m),

676.6(m), 656.6(m), 627.9(s), 575.8(m), 539.4(m),

487.7(m), 437.1(m), 421.1(m).

Synthesis of complex 2

Green block-like crystal of complex 2 (yield 88 % based

on NiCl2�6H2O) was synthesized from a mixture of

NiCl�6H2O (0.3 mmol, 0.0713 g), H4bptc (0.3 mmol,

0.0991 g), and 4,40-bpy (0.6, 0.0937 mmol) with a molar

ratio of 1:1:2 M under the same conditions as 1. Anal.

Calcd. for 2, C26H28N2NiO14: C, 47.9; N, 4.3; H, 4.3.

Found: C, 48.1; N, 4.2; H, 4.5 %. IR (KBr)/cm-1:

3283.9(s), 2952.8(s), 1611.2(m), 1536.0(m), 1482.5(s),

Table 1 Details of X-ray data

collection and refinement for

complexes 1 and 2

1 2

Formula C36H24CoN4O8 C26H28N2NiO14

M 699.52 651.21

Crystal system Monoclinic Triclinic

Space group P21/C Pı̄

a (Å) 11.9916(10) 10.5057(11)

b (Å) 24.1152(15) 10.6631(10)

c (Å) 10.7086(7) 13.1919(11)

a (�) 90 103.194(2)

b (�) 106.039(2) 108.431(3)

c (�) 90 101.237(2)

V (Å3) 2976.2(4) 1306.7(2)

Z 4 2

l (Mo, Ka) (mm-1) 5.077 1.793

Total reflections 10,320 7744

Unique 5222 4566

F (000) 1436 676

Goodness of fit on F2 1.005 1.030

Rint 0.0981 0.0683

R1 0.0728 0.0715

xR2 0.1222 0.1482

R1 (all data) 0.1433 0.1374

xR2 (all data) 0.1521 0.2030

Largest diff. peak and hole (e/Å3) 0.502, -0.441 0.620, -1.016
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Table 2 Selected bond lengths (Å) and angles (�) for complexes 1 and 2

(1)

Bond lengths (Å)

Co(1)–O(3) 2.023(4) Co(1)–O(4)#1 2.032(4) Co(1)–O(7) 2.138(4)

Co(1)–N(1) 2.181(4) Co(1)–N(3) 2.215(4) Co(1)–O(8) 2.292(4)

Bond angles (�)
O(3)–Co(1)–O(4)#1 106.40(17) O(3)–Co(1)–O(7) 104.73(16)

O(4)#1–Co(1)–O(7) 147.49(16) O(3)–Co(1)–N(1) 88.92(17)

O(4)#1–Co(1)–N(1) 101.77(17) O(7)–Co(1)–N(1) 87.91(16)

O(3)–Co(1)–N(3) 84.88(16) O(4)#1–Co(1)–N(3) 90.60(17)

O(7)–Co(1)–N(3) 83.00(16) N(1)–Co(1)–N(3) 167.32(18)

O(3)–Co(1)–O(8) 162.05(15) O(4)#1–Co(1)–O(8) 88.05(15)

O(7)–Co(1)–O(8) 59.67(14) N(1)–Co(1)–O(8) 98.68(17)

N(3)–Co(1)–O(8) 84.36(16)

Symmetry transformations used to generate equivalent atoms: #1 -x ? 1, -y ? 1, -z ? 1; #2 x, y, z - 1; #3 x, y, z ? 1

(2)

Bond lengths (Å)

Ni(1)–O(11) 2.070(4) Ni(1)–O(9) 2.077(4) Ni(1)–O(10) 2.082(4)

Ni(1)–O(12) 2.086(4) Ni(1)–N(2) 2.087(5) Ni(1)–N(1) 2.099(5)

Bond angles (�)
O(11)–Ni(1)–O(9) 86.54(16) O(11)–Ni(1)–O(10) 87.82(16)

O(9)–Ni(1)–O(10) 89.24(17) O(11)–Ni(1)–O(12) 87.11(16)

O(9)–Ni(1)–O(12) 88.40(18) O(10)–Ni(1)–O(12) 174.52(16)

O(11)–Ni(1)–N(2) 93.21(17) O(9)–Ni(1)–N(2) 177.99(19)

O(10)–Ni(1)–N(2) 88.76(18) O(12)–Ni(1)–N(2) 93.58(18)

O(11)–Ni(1)–N(1) 178.68(19) O(9)–Ni(1)–N(1) 92.26(18)

O(10)–Ni(1)–N(1) 92.72(17) O(12)–Ni(1)–N(1) 92.31(17)

N(2)–Ni(1)–N(1) 88.01(19)

Symmetry transformations used to generate equivalent atoms: #1 -x ? 1, -y ? 1, -z ? 1; #2 -x ? 1, -y, -z

(a)

(c)

(b)

(d)

Fig. 1 a Asymmetric unit of [Co(4,40-bpy)2(H2bptc)] (1) and coordination environments around the Co(II) atoms. b, c 1D chain of [Co(4,40-
bpy)2(H2bptc)] from different directions. d 2D sheet constructed from [Co(4,40-bpy)2(H2bptc)] chains
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1356.5(m), 1224.3(s), 1170.6(s), 1094.5(s), 1070.6(s),

1013.9(s), 889.4(m), 861.0(s), 838.1(s), 823.9(s), 767.6(s),

730.7(s), 706.5(s), 686.2(s), 637.0(s), 570.8(s), 519.5(s),

469.7(s), 410.0(m).

X-ray crystallography

X-ray single-crystal data collection for complex 1 and

complex 2 was performed with a Bruker Smart 1000 CCD

area detector diffractometer with graphite-monochroma-

tized MoKa radiation (k = 0.71073 Å) using u - x mode

at 293(2) K. The SMART program [20] was used for data

collection and the SAINT software [21] for data extraction.

Empirical absorption corrections were performed with the

SADABS program [22]. The structures were solved by

direct methods (SHELXS-97) [23] and refined by full-

matrix least-squares techniques on F2 with anisotropic

thermal parameters for all of the non-hydrogen atoms

(SHELXL-97) [23]. The hydrogen atoms of the organic

ligands were added according to theoretical models, and

those of water molecules were found by difference Fourier

maps. All structural calculations were carried out using the

SHELX-97 program package [23]. Crystallographic data

and structural refinements for the complexes are summa-

rized in Table 1. Selected bond lengths and angles for both

compounds are listed in Table 2.

Photocatalytic degradation experiments

The potential of these complexes as photocatalysts was

evaluated via degradation of MB, MO, and RhB dyes at

room temperature and under 500-W Hg lamp irradiation in

a photocatalytic assessment system (Beijing Aulight Co.

Ltd). The distance between the light source and the beaker

Scheme 1 Some typical

coordination modes of H4bptc
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(a)

(d)(c)

(b)

Fig. 2 a Asymmetric unit of [Ni(4,40-bpy)(H2O)4](H2bptc)�2H2O (2)

and coordination environments around the Ni(II) atoms. b 2D sheet

constructed from [Ni(4,40-bpy)(H2O)4](H2bptc)�2H2O chains. c

Packing view of 3D framework built from [Ni(4,40-bpy)(H2O)4](H2-

bptc)�2H2O and lattice water molecules via hydrogen-bonding interac-

tions for compound 2. d The hydrogen-bonding interactions in complex 2

Table 3 Hydrogen bonds for

complex 2 (Å and �) D–H d(D–H) d(H��A) \DHA d(D��A) A

O3–H3 0.820 1.587 166.65 2.392 O2

O6–H6 0.820 1.558 170.05 2.370 O7

O9–H9B 0.850 2.148 152.87 2.931 O14 [-x, -y, -z ? 1]

O9–H9C 0.850 1.948 148.56 2.709 O14

O10–H10B 0.850 2.011 173.41 2.857 O5 [-x ? 1, -y, -z]

O10–H10C 0.850 1.914 166.81 2.749 O4 [-x ? 1, -y, -z ? 1]

O11–H11B 0.850 2.074 152.70 2.856 O3 [-x ? 1, -y, -z ? 1]

O11–H11C 0.850 1.931 152.92 2.715 O13 [x - 1, y - 1, z - 1]

O12–H12B 0.850 2.006 172.39 2.851 O1 [-x ? 1, -y ? 1, -z ? 1]

O12–H12C 0.850 2.053 164.23 2.881 O7 [-x, -y, -z]

O13–H13C 0.850 2.041 173.21 2.886 O2

O13–H13D 0.850 1.913 173.03 2.759 O8 [-x ? 1, -y ? 1, -z ? 1]

O14–H14C 0.850 2.023 175.27 2.871 O1 [x - 1, y - 1, z]

O14–H14D 0.850 1.867 175.22 2.715 O6 [x, y, z ? 1]
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containing the reaction mixture was fixed at 5 cm. Fifty

micrograms of the required CP was added to 200 mL of

MB (10 mg/L), MO (10 mg/L) or RhB (10 mg/L) aqueous

solution in a 300-mL beaker. Prior to irradiation, the sus-

pension was magnetically stirred in the dark for 120 min to

ensure the establishment of an adsorption/desorption

equilibrium. During the photocatalytic degradation exper-

iment, stirring was maintained to keep the mixture in

complete suspension. Aliquots of 1 mL volume were

extracted at regular intervals using a 0.45-lm syringe filter

(Shanghai Troody) for analysis. A Laspec Alpha-1860

spectrometer was used to monitor the changes in the dye

absorbance in the range of 400–800 nm in a spectrometric

quartz cell with 1-cm path length. The MB, MO, and RhB

concentration was determined by the maximum absorbance

at 664, 463, and 554 nm, respectively.

Results and discussion

Structures of complex 1 and complex 2

The complex [Co(4,40-bpy)2(H2bptc)] (1) was synthesized

under hydrothermal conditions, and is insoluble in common

solvents including but not limited to water, methanol,

ethanol, and ether. The crystal structure analysis reveals

that complex 1 is built up of 1D neutral [Co(4,40-bpy)2

(H2bptc)] chains, as illustrated in Fig. 1d. The Co(II)

center, in an octahedral geometry, is six-coordinated by

two nitrogen atoms from two different 4,40-bpy ligands,

two oxygen atoms from two different monodentate H2

bptc2- ligands, and two oxygen atoms from one H2bptc2-

ligand in a chelating mode, such that two nitrogen atoms

(N1 and N3) occupy the axial positions and the remaining

four carboxylic oxygen atoms (O3, O4, O7, O8) lie in the

four sites of the equatorial plane, as depicted in Fig. 1a.

The Co–O and Co–N bond distances are comparable with

the normal values for these bonds found in similar CPs [18,

24]. In the equatorial plane, the O4#1–Co1–O8, O3–Co1–

O4#1, O3–Co1–O7, and O7–Co1–O8 bond angles are

88.05(15)�, 106.40(17)�, 104.73(16)�, and 59.67(14)�,
respectively, while the N1–Co1–N3 bond angle is

167.32(18)�, revealing that the co-centered coordination

octahedron is slightly distorted.

The H4bptc ligand has often been adopted as a compo-

nent for building CPs with or without the auxiliary ligands.

This polydentate ligand which may act as a linker with

different geometric effects to connect metal centers into

multidimensional structures via various coordination

modes is shown in Scheme 1a–h [19, 25, 26]. In complex

1, the partly deprotonated H2bptc2- acts as a tridentate

ligand, joining the Co(II) centers via both chelating and

monodentate modes to form one-dimensional [Co(H2bptc)]

chain, as illustrated in Scheme 1a, Fig. 1b, c. Again, in

complex 1, only one nitrogen atom of the 4,40-bpy ligands

is coordinated to the metal, with the other nitrogen being

terminal without coordinating to any metal ions, hence the

4,40-bpy acted as a monodentate ligand to complete the Co

centers’ coordination environment, much different from its

role as typical bidentate linker in other reported CPs [27–

29].

The complex [Ni(4,40-bpy)(H2O)4](H2bptc)�2H2O (2)

was synthesized under identical conditions to those used

for complex 1, and is also insoluble in common solvents

Fig. 3 Kubelka–Munk-transformed diffuse reflectance spectra of

complexes 1 and 2

Fig. 4 PXRD patterns of complex 1 before and after photocatalytic

reaction and the simulated XRD pattern from the single-crystal

structure
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including but not limited to water, methanol, ethanol, and

ether. In complex 2, the Ni(II) center is octahedrally

coordinated by O9, O10, O11, and O12 from four water

ligands, N1 and N2 from two different 4,40-bpy ligands

(Fig. 2a). In the equatorial plane, the N2–Ni1–N2, O11–

Ni1–N2, O11–Ni1–O9, O9–Ni1–O10, and O10–Ni1–O12

bond angles are 88.01(19)�, 88.76(18)�, 86.54(16)�,
89.24(17)�, and 174.52(16)�, respectively, showing that the

coordination geometry is a slightly distorted octahedron. In

contrast to the monodentate mode in 1, the 4,40-bpy ligands

in complex 2 act as a typical bridging linker to join Ni2?

centers into a cationic [Ni(4,40-bpy)(H2O)4]2? zigzag chain

(Fig. 2b). The adjacent [Ni(4,40-bpy)(H2O)4]2? chains and

partly deprotonated H2bptc2- moieties are linked into a

three-dimensional framework with the aid of electrostatic

interactions and abundant hydrogen-bonding interactions,

as illustrated in Fig. 2b–d and Table 3.

Optical energy gap

In order to explore the conductivities of the title com-

pounds, their DRS were measured for powder samples in

order to obtain the band gap Eg [30, 31]. This parameter

was determined as the intersection point between the

energy axis and the line extrapolated from the linear por-

tion of the absorption edge in a plot of Kubelka–Munk

function F against energy E. The Kubelka–Munk function,

F = (1 - R)2/2R, was obtained from the UV–Vis DRS

data, where R is the reflectance of an infinitely thick layer

at a given wavelength. Plots of F versus E for complexes 1

Fig. 5 a Plots of concentration versus irradiation time for MB under

irradiation with Hg lamp light using complexes 1 and 2 as photocat-

alysts. b Plots of concentration versus irradiation time for MO under

irradiation with Hg lamp light with complexes 1 and 2 as photocat-

alysts. c Plots of concentration versus irradiation time for RhB under

UV light irradiation with complexes 1 and 2 as photocatalysts. d UV–

Vis absorption spectra of MB solution during the decomposition

reaction under UV light irradiation in the presence of 1. e UV–Vis

absorption spectra of MO solution during the decomposition reaction

under UV light irradiation in the presence of 1. f UV–Vis absorption

spectra of RhB solution during the decomposition reaction under UV

light irradiation in the presence of 1

Table 4 Parameters of photodegradation reactions of MB, MO, and RhB in complexes 1 and 2

MB MO RhB

k (min-1) R2 k (min-1) R2 k (min-1) R2

1 0.0134(2) 0.952(1) 0.0348(3) 0.899(3) N/A N/A

2 0.0086(1) 0.999(2) 0.0049(2) 0.944(2) 0.0123(3) 0.961(1)

1 ? IPA 0.0106(1) 0.961(1) 0.026(1) 0.823(3) 0.0274(2) 0.925(2)
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and 2 are shown in Fig. 3, where steep absorption edges are

displayed, and the Eg values of complexes 1 and 2 were

obtained as 2.8 and 3.4 eV, respectively, indicating selec-

tive absorption in the visible and ultraviolet spectrum

region for both complexes [32, 33].

Photocatalytic performance studies

The photocatalytic performances of complexes 1 and 2 for

the degradation of MB, MO, and RhB under UV irradiation

were assayed. In addition, control experiments on degra-

dation of MB, MO, and RhB in the absence of any pho-

tocatalysts under UV light were performed. PXRD

measurements were used to confirm the phase purities of

the complexes. Taking complex 1 as example, the

measured PXRD patterns matched well with the corre-

sponding simulated patterns from the single X-ray crystal

structure data, demonstrating the phase purity of the

complex 1, as illustrated in Fig. 4. The slight differences in

intensities may be attributed to the preferred orientation of

the crystalline powder samples. The photocatalytic per-

formances of the complexes were monitored by measuring

the maximum absorbance intensity at k = 664, 463, and

554 nm to determine the residual concentrations of MB,

MO, and RhB, respectively.

The efficiencies of complexes 1 and 2 for photodegra-

dation of MB, MO, and RhB are shown in Fig. 5a–c. All

data are the averages of three parallel experiments. The

degradation of MB increased from 25.9 % (control exper-

iment without any photocatalyst) to 83.4 and 65.7 % for

complexes 1 and 2, respectively, after 120 min. The

decomposition efficiency for MO increased from 20.9 %

(without any photocatalyst) to 95.6 % after 60 min and

48.3 % after 120 min for complexes 1 and 2, respectively.

Furthermore, degradation of MO was nearly complete (ca.

95.6 %) after 40 min of UV irradiation in the presence of

complexes 1. For RhB, after 120 min of UV irradiation,

80.6 and 81.7 % degradation efficiencies were achieved in

the presence of complexes 1 and 2, respectively, whereas

only 21.5 % RhB was decomposed in the control experi-

ment. All of these photocatalytic degradation reactions

followed pseudo-first-order kinetics, evidenced by the lin-

ear plots of ln(C/C0) versus reaction time t, except for the

RhB degradation with complex 1. In this case, the reaction

was very rapid during the first 20 min, but slow in the next

100 min. The pseudo-first-order rate constants (k) and the

corresponding square of the correlation coefficients (R2) for

the photocatalytic degradation reactions are listed in

Table 4.

As seen from Fig. 5d–f, when solutions of MB, MO, and

RhB were irradiated under UV light in the presence of

complex 1 as photocatalyst, the maximum absorption peaks

Fig. 6 a Plots of concentration

versus irradiation time for MO

solution during the

decomposition under UV light

in the presence of 1 and radical

scavenger (IPA). b Effect of

recycling complex 1 in the

degradation of MO (10 mg/L)

Scheme 2 Suggested mechanism of photocatalytic reactions between

of MB and MO and complex 1
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of all three dyes decreased with the reaction time showing

that this complex has good photocatalytic performance.

In the past few years, several studies of the semicon-

ducting properties of CPs have been reported due to their

optical transition properties, electrochemical, and photo-

chemical activities [34, 35]. Recently, Gascon et al. have

pointed out that such semiconducting behavior only occurs

in a very limited subset of MOFs, like MOF-5 due to the

presence of ZnO [35]. In terms of their photocatalytic

properties, MOFs can be considered as molecular catalysts

rather than as typical semiconductors, and the HOMO–

LUMO gap terminology has been used to describe the dis-

crete character of the light-induced transitions in CPs and

MOFs. Our previous research showed that a range of

[M(phen)3(H3bptc)2] CPs possessed nearly identical optical

energy gaps, with Eg values for the complexes of 3.0, 3.3,

3.4, 3.4, and 3.3 eV for M = Co, Ni, Zn, Cd, respectively,

while the values for [Mn(phen)2(Hbptc)]�5H2O were 3.3 eV

[18]), but only [Ni(phen)3(H3bptc)2] and [Mn(phen)2

(Hbptc)]�5H2O exhibited good photocatalytic performance

for dye degradation. A possible mechanism for the photo-

catalytic behavior of complex 1 is shown in Scheme 2.

In the presence of UV light, charge transfer presumably

takes place from the HOMO, involving O and/or N atoms,

to the LUMO, involving the metal atom [34–37]. The

excited-state electron in the LUMO is usually very easily

lost, while the HOMO of the excited species can accept one

electron [34]. Therefore, electrons are captured from water

molecules to produce �OH active species, which can

destroy the organic dye efficiently to complete the photo-

catalysis process [37, 38].

In order to confirm the proposed mechanism, radical

trapping experiments were carried out to detect the main

oxidative species in the photocatalytic process [39]. The

addition of 1 mM isopropanol (IPA) as a radical scavenger

significantly inhibited the degradation efficiency for MO

[decrease from 95.6(2) % without IPA to 79.1(2) % with

IPA), MB [decrease from 68.7(2) to 59.3(1) %], and RhB

[decrease from 76.9(2) to 71.7(1) %] under UV light irra-

diation after 60 min, as illustrated in Fig. 6a. These results

are consistent with the role of �OH radicals as the main

active species.

We also decided to test the recyclability and stability of

complex 1 as a photocatalyst. Hence, a sample of complex

1 was used for five successive MO degradation experi-

ments using identical reaction conditions. The results in

Fig. 6b demonstrated that the photocatalytic performance

remained almost unchanged after three runs and slowed

only a small decrease after five runs. Furthermore, the

PXRD diffraction pattern of the photocatalyst after these

experiments gave a good match with the simulated ones of

the as-prepared photocatalyst, as illustrated in Fig. 4,

indicating that there was no noticeable change in the

crystallographic structure of complex 1 during these

experiments. Hence, complex 1 was stable under the

experimental reaction conditions and could be used for

several successive runs.

Conclusions

To summarize, two CPs were synthesized via hydrothermal

methods, and structurally characterized. Complex 1 con-

sists of 1D neutral [Co(4,40-bpy)2(H2bptc)] chains, while

complex 2 is built up from 1D zigzag [Ni(4,40-bpy)

(H2O)4]2? chains, further linked into a 3D framework by

electrostatic and hydrogen-bonding interactions. Both

complexes are active photocatalysts for the degradation of

a range of dyes under UV light. We are currently carrying

out further research on such materials, in order to further

explore their photocatalytic activities against other organic

pollutants.
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