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Abstract Two novel coordination compounds based on

zinc ions, 1,10-phenanthroline (phen) and two similar azo-

phenyl ligands, 3,4-dicarboxyl-(30,40-dicarboxylazophenyl)

benzene (3,4-H4dczpb), as well as 2,3-dicarboxyl-(20,30-di-

carboxylazophenyl)benzene (2,3-H4dczpb), namely [Zn(phen)

(2,3-H2dczpb)(H2O)]�H2O (1), and [Zn2(phen)4(3,4-H2

dczpb)](3,4-H4dczpb)2�2H2O (2), have been synthesized

under hydrothermal conditions, and characterized by single

crystal X-ray diffraction, Fourier transform infrared spec-

troscopy (FTIR), CHN elemental analysis, thermogravi-

metric analysis (TGA) and UV–Visible diffuse reflectance

spectra (UV–Vis DRS). Compound 1 was built up of one-

dimensional [Zn(phen)(2,3-H2dczpb)(H2O)] chains, while

compound 2 was composed of zero-dimensional discrete

[Zn2(phen)4(3,4-H2dczpb)] unit and uncoordinated 3,4-

H4dczpb. The UV–Vis DRS results revealed that the Eg

values of compounds 1 and 2 are 3.0 and 2.9 eV, respec-

tively, implying that both 1 and 2 illustrate selective

absorption in the ultraviolet region. The photocatalytic

activities of degradation of methylene blue (MB) in com-

pounds 1 and 2 under UV light irradiation were conducted,

and the results revealed that both 1 and 2 can decompose

MB efficiently. Finally, the TGA results exhibited 1 and 2

possess good thermal stability.

Keywords Coordination compound � Thermal stability �
Optical energy gap � Photocatalysis � Degradation

1 Introduction

Coordination compounds, a class of newly-developed

porous inorganic–organic hybrid materials have attracted

much attention, due to their diverse and easily tailored

structures[1–5], as well as various potential applications,

such as in catalysis [6], separation [7–9], gas storage [10–

13], carbon dioxide capture [14, 15], and so on [15, 16].

Recent researches indeed demonstrated that some coordi-

nation compound materials are a new class of photocata-

lysts usable in photocatalytic degradation of organic

pollutants under UV/visible/UV–Visible irradiation [17–

21]. Based on the richness of metal-containing nodes and

organic bridging linkers, as well as the controllability of

synthesis, it is easy to construct coordination compound

with tailorable capacity to absorb light, and thereby initi-

ating desirable photocatalytic degradation of organic pol-

lutants with them as photocatalysts. It is well-known that

the construction of coordination compounds is mainly

dependent on the combination of several factors, such as

the organic ligands, solvents, metal atoms and counter-ions

[17, 22–28]. The polycarboxylate ligands, as good candi-

dates for the construction of coordination compound, have

aroused a good deal of interest from chemists [29].

In this paper, employing chelating 1,10-phenanthroline

(phen) and two similar azophenyl ligands, 3,4-dicarboxyl-

(30,40-dicarboxylazophenyl) benzene (3,4-H4dczpb), as well

as 2,3-dicarboxyl-(20,30-dicarboxylazophenyl) benzene (2,3-
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H4dczpb), as illustrated in Scheme 1, we successfully syn-

thesized two zinc based compounds, [Zn(phen)(2,3-H2

dczpb)(H2O)]�H2O (1), and [Zn2(phen)4(3,4-H2dczpb)](3,4-

H4dczpb)2�2H2O (2), under hydrothermal condition. Our

group used 3,4-dicarboxyl-(30,40-dicarboxylazophenyl) ben-

zene (3,4-H4dczpb) as linker to construct [Co2(phen)4(H2

dczpb)2]�5H2O for the first time [24], and as far as we know,

it was also the first time to select 2,3-H4dczpb as ligand to

build up coordination compounds. Also, compounds 1 and 2

exhibited good performance to photocatalytically degrade

methylene blue (MB), a typical organic dye.

2 Experimental

CHN elemental analyses were obtained using an Elementar

Vario EL-III instrument. FTIR spectra, in the region

(400–4000 cm-1), were recorded on a Nicolet 6700 Four-

ier Transform infrared spectrophotometer. UV–Vis DRS of

solid samples were measured from 200 to 1200 nm by

PerkinElmer Lamda 650S spectrophotometer, in which

barium sulfate (BaSO4) was used as the standard with

100 % reflectance. TGA was performed from room tem-

perature to 800 �C in an air stream at a heating rate of

10 �C min-1 on a DTU-3c system using a-Al2O3 as ref-

erence material. Powder X-ray diffraction (PXRD) patterns

of the samples were determined by a Dandonghaoyuan

DX-2700B diffractometer in the range of 2h = 5�–40�
with Cu Ka radiation.

The photocatalytic activities of 1 and 2 as photocatalysts

were evaluated by the photodegradation of MB dye under

500 W Hg lamp irradiation in open air, and under room

temperature. The distance between the light source and the

beaker containing reaction mixture was fixed at 5 cm. Fifty

milligram of powder of 1 or 2 was put into 200 mL of

10 mg/L methylene blue (MB in short, AR, Sinoreagent)

aqueous solution in a 300 mL flask. Prior to irradiation, the

suspension was magnetically stirred in dark for 60 min to

ensure the establishment of an adsorption/desorption

equilibrium. During the photodegradation reaction, stirring

was maintained to keep the mixture in suspension. One

milliliter sample was extracted at regular time intervals

using 0.45 lm syringe filter (Shanghai Troody) for analy-

sis. A Laspec Alpha-1860 spectrometer was used to mon-

itor the changes of the dye absorbance in the range

400–800 nm in a 1 cm path length spectrometric quartz

cell. The MB concentrations were estimated by the

absorbance at 664 nm.

[Zn(phen)(2,3-H2dczpb)(H2O)]�H2O (1) A mixture of

0.0409 g (0.3 mmol) ZnCl2 (C98 %, J&K Chemicals),

0.1074 g (0.3 mmol) 2,3-H4dczpb (C98 %, TCI) and

0.1189 g (0.6 mmol) phen (C98 %, J&K Chemicals) 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), heated at 160 �C for 72 h, and then cooled down

to room temperature. Light yellow rod-like crystals were

isolated and washed with deionized water and ethanol

(yield 89 % based on ZnCl2). Anal. Calcd. for 1, C28H20

N4O10Zn: C, 52.7; N, 8.8; H, 3.1. Found: C, 52.8; N, 8.8;

H, 3.4. IR (KBr)/cm-1: 3421, 3081, 2924, 1946, 1683,

1582, 1523, 1461, 1431, 1375, 1253, 1223, 1194, 1157,

1135, 1102, 1070, 946, 870, 838, 777, 755, 721, 684, 646,

600, 580, 570, 502, 424.

[Zn2(phen)4(3,4-H2dczpb)](3,4-H4dczpb)2�2H2O (2).

Pink block-like crystals of 2 (yield 75 % based on ZnCl2)

were synthesized from a mixture of 0.0409 g (0.3 mmol)

ZnCl2 (C98 %, J&K Chemicals), 0.1074 g (0.3 mmol) 3,4-

H4dczpb (C98 %, TCI) and 0.1189 g (0.6 mmol) phen

(C98 %, J&K Chemicals) in 1:1:2 M ratio under the same

conditions as 1. Anal. Calcd. for 2, C96H62N14O26Zn2: C,

58.8; N, 10.0; H, 3.2; Found: C, 59.0; N, 10.1; H, 3.6. IR

(KBr)/cm-1: 3335, 3067, 2921, 2606, 1719, 1625, 1585,

1564, 1519, 1493, 1426, 1385, 1238, 1142, 1104, 1063,

916, 903, 847, 825, 801, 773, 725, 683, 645, 612, 579, 497,

424.

2.1 X-ray Crystallography

X-ray single crystal data collection for compounds 1 and 2

was performed with a Bruker Smart 1000 CCD area

detector diffractometer with graphite-monochromatized

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

298(2) K. The SMART software [30] was used for data

collection and the SAINT software [31] for data process-

ing. Empirical absorption corrections were performed with

the SADABS program [32]. The structures were solved by

direct methods (SHELXS-97) [33] and refined by full-

matrix-least squares techniques on F2 with anisotropic

thermal parameters for all of the non-hydrogen atoms

(SHELXL-97) [33]. The hydrogen atoms of the organic

ligands were added according to theoretical models, and

those of water molecules were assigned with common

N N

HOOC COOH

COOHHOOC

N NHOOC COOH

COOH

HOOC

N N

Scheme 1 The structural

formulae of 3,4-H4dczpb, 2,3-

H4dczpb and phen
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isotropic displacement factors and included in the final

refinement by use of geometrical restrains. The H atoms

attached on O(W) in the water molecules were restrained

with O–H = 0.85 Å. All structural calculations were car-

ried out using the SHELX-97 program package [33].

Crystallographic data and structural refinements for com-

pounds 1 and 2 are summarized in Table 1. Selected bond

lengths and angles are listed in Table 2.

3 Results and Discussion

3.1 Structure of Compounds 1 and 2

In compound 1, the Zn1 is five-coordinated in a seriously

distorted trigonal bipyramid geometry, completed by two

nitrogen atoms (N1 and N2) from one chelating phen

ligand, two oxygen atoms (O1 and O1A) from two dif-

ferent bridging 2,3-H2dczpb2- ligands and one oxygen

(O5) atom from coordinated water molecule, as illustrated

in Fig. 1a, b. The Zn1 centers were joined into one-di-

mensional chains by partly deprotonated 2,3-H2dczpb2-

ligands, further modified with phen ligands, as shown in

Fig. 1c and Table 2. The 2,3-H2dczpb2- anions acted as

bis-dentate bridging ligand to join two Zn1 centers with

two oxygen atoms from two different COO- groups

attached on two different phenyl rings, as listed in

Scheme 2. The 2,3-H2dczpb2- also played the role of

counter-ion to balance the cationic charge of Zn2? center.

The adjacent [Zn(phen)(2,3-H2dczpb)(H2O)] chains were

linked into a three-dimensional framework via inter-

molecular hydrogen-bonding interactions [O5–O6: 2.926

Å; O6–O1 (x - 1/2, y, -z ? 1/2) 2.771 Å], as shown in

Fig. 1d and Table 3 and p–p stacking interactions with

centroid-centriod distances of Cg(5)–Cg(2) being 3.69 Å,

in which Cg(5) is the centroid of aromatic ring C(15),

C(16), C(17), C(18), C(19), C(20) and Cg(2) is the centroid

of aromatic ring N(1), C(1), C(2), C(3), C(4), C(5).

The compound 2 was constructed from a discrete

[Zn2(phen)4(3,4-H2dczpb)] unit, uncoordinated 3,4-H4

dczpb molecule and lattice water molecules via inter-

molecular hydrogen bonding interactions (O1–O13 (x, y,

z ? 1): 2.621 Å; O5–O9 (x ? 1, y, z ? 1): 2.690 Å; O7–

O7 (-x ? 2, -y ? 1, -z ? 2): 2.472 Å; O12–O12

(-x ? 2, -y ? 2, -z ? 1) 2.492 Å; O13–O3 (-x ? 1,

-y ? 1, -z ? 1): 2.763 Å; O13–O8 (x, y, z - 1): 2.685

Å), as listed in Fig. 2c and Table 3. In the structure of

compound 2, Zn1 was six-coordinated in a distorted octa-

hedral geometry connected by four nitrogen atoms (N1,

N2, N3 and N4) from two different phen ligand, two

Table 1 Details of X-ray data

collection and refinement for

complexes 1 and 2

1 2

Formula C28H20N4O10Zn C96H62N14O26Zn2

M 637.85 1958.34

Crystal system Orthorhombic Triclinic

Space group Pnma P - 1

a (Å) 12.8383 (11) 11.9400 (9)

b (Å) 12.8380 (12) 12.8499 (11)

c (Å) 15.5401 (15) 15.5001 (14)

a (�) 90 100.580 (2)

b (�) 90 111.922 (2)

c (�) 90 94.4310 (10)

V (Å3) 2561.3 (4) 2140.8 (3)

Z 4 1

l(Mo, Ka) (mm-1) 1.03 0.653

Total reflections 10,796 10,791

Unique 2364 7390

F(000) 1304 1004

Goodness-of-fit on F2 1.015 1.03

Rint 0.1112 0.0449

R1 0.0526 0.0618

xR2 0.0878 0.1348

R1 (all data) 0.0989 0.1271

xR2 (all data) 0.0991 0.1567

Largest diff. peak and hole(e/Å3) 0.484, -0.586 0.772, -0.524

J Inorg Organomet Polym

123



Fig. 1 a Ortep view of [Zn(phen)(2,3-H2dczpb)(H2O)] in compound

1 and coordination environments around Zn(II) ion. Lattice water

molecules and H atoms are omitted for clarity. b Highlight of

coordination environments around the Zn(II) atoms in 1. c 1D chain

built up of Zn (II), 2,3-H2dczpb2- and phen packed along a axis in 1.

d 3D framework of 1 viewed along a axis (Color figure online)

Table 2 Selected bond lengths

and angles for complexes 1 and

2 (Å and �)

(1)

Bond lengths (Å)

Zn(1)–O(1) 2.007(3) Zn(1)–O(1)#1 2.007(3) Zn(1)–O(5) 2.071(4)

Zn(1)–N(1) 2.084(5) Zn(1)–N(2) 2.127(5)

Bond angles (�)
O(1)–Zn(1)–O(1)#1 110.95(15) O(1)–Zn(1)–O(5) 87.11(11)

O(1)#1–Zn(1)–O(5) 87.11(11) O(1)–Zn(1)–N(1) 124.43(8)

O(1)#1–Zn(1)–N(1) 124.43(8) O(5)–Zn(1)–N(1) 99.1(2)

O(1)–Zn(1)–N(2) 94.02(11) O(1)#1–Zn(1)–N(2) 94.02(11)

O(5)–Zn(1)–N(2) 178.00(19) N(1)–Zn(1)–N(2) 78.9(2)

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

(2)

Bond lengths (Å)

Zn(1)–N(2) 2.066(4) Zn(1)–N(4) 2.091(4) Zn(1)–N(3) 2.127(4)

Zn(1)–O(4) 2.169(4) Zn(1)–N(1) 2.180(4) Zn(1)–O(3) 2.291(3)

Bond angles (�)
N(2)–Zn(1)–N(4) 113.51(15) N(2)–Zn(1)–N(3) 107.66(16)

N(4)–Zn(1)–N(3) 78.18(14) N(2)–Zn(1)–O(4) 135.82(14)

N(4)–Zn(1)–O(4) 108.16(15) N(3)–Zn(1)–O(4) 94.36(14)

N(2)–Zn(1)–N(1) 77.87(16) N(4)–Zn(1)–N(1) 95.57(15)

N(3)–Zn(1)–N(1) 172.86(16) O(4)–Zn(1)–N(1) 84.27(14)

N(2)–Zn(1)–O(3) 84.51(14) N(4)–Zn(1)–O(3) 159.42(13)

N(3)–Zn(1)–O(3) 87.09(13) O(4)–Zn(1)–O(3) 58.29(13)

N(1)–Zn(1)–O(3) 98.07(13)

Symmetry transformations used to generate equivalent atoms: #1 -x ? 1, -y ? 1, -z ? 1
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Scheme 2 The coordination modes of 2,3-H2dczpb2- in [Zn(phen)(2,3-H2dczpb)(H2O)]�H2O (1), 3,4-H2dczpb2- in [Co2(phen)4(H2dczpb)2]-

5H2O [24] and [Zn2(phen)4(3,4-H2dczpb)](3,4-H4dczpb)2�2H2O (2)

Fig. 2 a Asymmetric unit of [Zn2(phen)4(3,4-H2dczpb)](3,4-H4dczpb)2�2H2O (2). b Coordination environments around the Zn(II) atoms. c 3D

framework of 2 along c axis (Color figure online)

Table 3 Hydrogen bonds for

complexes 1 and 2 [Å and �] D–H d (D–H) d (H…A) \DHA d (D…A) Å

(1)

O4–H4 0.820 1.816 162.10 2.608 O2 [x - 1/2, y, -z ? 1/2]

O5–H5A 0.850 2.007 164.37 2.835 O6

O5–H5B 0.850 2.341 126.37 2.926 O3 [x, -y ? 3/2, z]

O6–H6 0.850 2.068 139.62 2.771 O1 [x - 1/2, y, -z ? 1/2]

(2)

O1–H1 0.820 1.815 167.20 2.621 O13 [x, y, z ? 1]

O5–H5 0.820 1.879 169.70 2.69 O9 [x ? 1, y, z ? 1]

O7–H7 0.820 1.674 164.11 2.472 O7 [-x ? 2, -y ? 1, -z ? 2]

O10–H10 0.820 1.571 171.96 2.386 O11

O12–H12 0.820 1.68 170.58 2.492 O12 [-x ? 2, -y ? 2, -z ? 1]

O13–H13C 0.850 1.913 179.05 2.763 O3 [-x ? 1, -y ? 1, -z ? 1]

O13–H13D 0.850 1.835 178.98 2.685 O8 [x, y, z - 1]
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oxygen atoms (O3 and O4) from the bis-chelating 3,4-H2

dczpb2- ligand (Fig. 2a, b; Scheme 2).

In compound 2, 3,4-H2dczpb2- anions acts as both bis-

chelating ligands to join two different Zn2? centers and

counter-ions to compensate the charge of the MOF. The

coordination mode of 3,4-H2dczpb2- in compound 2 was

different from the counterpart in previously reported

[Co2(phen)4(H2dczpb)2]�5H2O [24], in which the partly

deprotonated 3,4-H2dczpb2- acts as a bis-monodentate

ligand to link two Co(II) centers via a COO- group, as

illustrated in Scheme 2. The Zn–O/N distances ranging

from 2.007(3) to 2.291(3) Å in both compounds 1 and 2

compared well with the normal values (as listed in

Table 2).

3.2 Infrared Spectra & Powder X-ray Diffraction

Patterns

Broad bands observed at 3421 and 3335 cm-1 for 1 and 2

can be assigned to the carboxyl groups of the corre-

sponding 2,3-H2dczpb and 3,4-H2dczpb [34], respectively.

The C–H stretching mode for the phen ring is relatively

weak and observed at about 3081 and 3067 cm-1 for 1 and

2, respectively. Sharp bands at 1582 and 1375 cm-1 (for

1), 1585 and 1385 cm-1 (for 2) are attributed to the

asymmetric and symmetric vibrations of the carboxylate

groups of 2,3-H2dczpb and 3,4-H2dczpb, respectively. The

characteristic absorption peaks of the 1,10-phenanthroline

ligand are observed at 1431, 838 and 721 cm-1 for 1, as

well as 1426, 847 and 725 cm-1 for 2 [34].

Powder X-ray diffraction (PXRD) was conducted to

confirm the phase purities of 1 and 2 used in the experi-

ments. As listed in Fig. 3, for 1 and 2, the measured PXRD

patterns agree well with those calculated from the X-ray

single crystal diffraction data, demonstrating the phase

purity of the compounds 1 and 2. By contrast, the slight

differences in intensities may be assigned to the preferred

orientation of the crystalline powder samples [17].

3.3 Optical Energy GAP

To determine the conductivities of the compounds 1 and 2,

the UV–Visible diffuse reflectance spectra (UV–Vis DRS)

were recorded from their powder samples to assess their

band gap Eg values [35, 36]. The Eg values were estab-

lished as the intersection point between the energy axis (a-

axis) and the line extrapolated from the linear portion of

the absorption edge in a plot of Kubelka–Munk function

F versus energy E [37]. The Kubelka–Munk function,

F = (1 - R)2/2R, was transformed from the recorded UV–

Vis DRS data, in which R is the reflectance of an infinitely

thick layer at a given wavelength [38] (Fig. 4). The F ver-

sus E plots for the compounds 1 and 2 were illustrated in

Fig. 3, where steep absorption edges are exhibited and the

Eg values of compounds 1 and 2 are 3.0 and 2.9 eV,

respectively, indicating that both compounds illustrate

selective absorption in the ultraviolet region [39, 40].

3.4 Thermogravimetric Analyses

Thermogravimetric analyses (TGA) of compounds 1 and 2

were carried out from room temperature to 800 �C at a

heating rate of 10 �C min-1 in an air stream. For com-

pound 1, the weight loss of ca. 6.0 % (calculated 5.6 %)

was observed up to 310 �C, which can be assigned to loss

of lattice water molecule and the dehydration of the one

coordinated water molecule. The weight loss of ca. 82.3 %

(calculated 81.7 %) at 310–560 �C, can be assigned to the

Fig. 3 PXRD patterns of compounds 1 and 2 versus the simulated XRD patterns from their single crystal structure data
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decomposition of phen and 2,3-H2dczpb2- ligand. Upon

further heating, the sample keeps relatively stable in the

range 560–800 �C. The remaining weight (12.1 %) indi-

cates that the final residue may be ZnO (calculated

12.7 %), as shown in Fig. 5.

For compound 2, the weight loss of ca. 5.0 % (calcu-

lated 1.8 %) was observed up to 240 �C due to the loss of

two lattice water molecules, in which the excessive weight

loss can be assigned to water molecules adsorbed onto

compound 2. The decomposition of phen, 3,4-H2dczpb

ligand and uncoordinated 3,4-H4dczpb corresponding to

weight loss of 89.6 % (calculated 89.9 %) occurred in the

range of 240–600 �C. The remaining weight of 8.5 %

(calculated 8.3 %) implied that the residual might be

assigned to ZnO, as illustrated in Fig. 5.

3.5 Photocatalytic Activities

In recent years, the development of MOFs in heteroge-

neous photocatalysis related to photocatalytic organic

degradation has been under intensive investigation due to

their unique characteristics [18–20, 34, 41–43]. MB, as a

typical model of dye contaminants, was selected to assess

the photocatalytic activities of compounds 1 and 2 under

UV light irradiation (500 W Hg lamp). Additionally, con-

trol experiment on photodegradation of MB without addi-

tion of any photocatalysts was performed. The

photocatalytic activities of 1 and 2 were monitored by

measuring the maximum absorbance intensity at

k = 664 nm, characteristics of the targets MB.

As illustrated in Fig. 6, it can be seen that the degra-

dation of MB increased from 27.5 % in control experiment

without any photocatalysts to 96.1 and 92.5 % under UV

light irradiation up to 120 min with 1 and 2 as photocata-

lysts, respectively. In addition, both the photocatalytic

degradation reactions of MB dye in 1 and 2 photocatalyst

followed pseudo-first-order kinetics model with

R2 = 0.984 and R2 = 0.936, respectively, as evidenced by

the linear plot of ln(C/C0) versus reaction time t. The

pseudo-first-order rate constants (k) for the photocatalytic

degradation of MB in 1 and 2 photocatalyst were 0.0473

and 0.0280 min-1, respectively.

Under UV light irradiation, electron transfer from the

highest occupied molecular orbital (HOMO) to the lowest

unoccupied molecular orbital (LUMO) was expected to be

occurred. The HOMO is mainly contributed by O and/or N

2p bonding orbitals, and the LUMO is mainly contributed

by empty M (like Zn in this study) orbitals. The electron of

Fig. 4 Kubelka–Munk—transformed diffuse reflectance spectra of

complexes 1 and 2

Fig. 5 The TGA curve of 1 and 2

Fig. 6 Photocatalytic decomposition of MB solution under UV light

irradiation with compounds 1 and 2 as photocatalysts, and the control

experiment without any catalyst
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the excited state in the LUMO was generally easily lost,

while the HOMO strongly demanded one electron to return

to its stable state [20, 44]. Therefore, one electron was

captured from water molecules, which was oxygenated into

the �OH active species. Then, the �OH could degrade MB

efficiently to complete the photocatalytic process, which

was confirmed by �OH trapping experiments [45, 46]. The

results revealed that the addition 1 mM isopropanol (IPA)

as radical scavenger inhibited greatly the degradation

efficiencies of MB (decrease from 96.1 and 92.5 % to 80.8

and 44.9 % for 1 and 2 as photocatalysts) under UV light

irradiation, which suggested that �OH radical was the main

active species in this system. A similar mechanism had

been proposed recently for the degradation of organic dyes

in the presence of similar metal–organic frameworks [18–

20, 34, 41–43]. Recently, Gascon and coworkers pointed

out that most MOFs should be treated as molecular cata-

lysts rather than as typical semiconductors [47]. To

understand the photocatalysis mechanisms of MOFs, the

terminology of HOMO–LUMO gap was suggested to

describe the discrete character of the light-induced transi-

tions in the MOFs [18, 47]. Therefore, it is easy to

understand that compound 1 showed better photocatalytic

performance, although compounds 1 and 2 had nearly

identical optical energy gaps, which can be further verified

by some photocatalytic MOFs presented by our research

group [18, 24, 43, 46].

4 Conclusions

In summary, the synthesis of two novel zinc based metal–

organic frameworks had been achieved via hydrothermal

method. Compounds 1 and 2 had been characterized using

X-ray single crystal diffraction analysis, FTIR, CHN ele-

ment analysis, UV–Vis DRS and TGA. The crystal struc-

ture analyses revealed that compound 1 was built up of

one-dimensional [Zn(phen)(2,3-H2dczpb)(H2O)] chains,

while compound 2 was composed of zero-dimensional

discrete [Zn2(phen)4(3,4-H2dczpb)] unit and uncoordinated

3,4-H4dczpb. It was assessed that both compounds 1 and 2

possess selective absorption in the ultraviolet region, as the

Eg values of both compounds 1 and 2 are 3.0 and 2.9 eV,

respectively, which were calculated from the UV–Vis DRS

data. Compounds 1 and 2 as photocatalysts can generate
�OH to conduct efficient photocatalytic degradation on MB,

which was confirmed by �OH trapping experiments. In

addition, compounds 1 and 2 are stable up to 310 and

240 �C. Further researches should be continued to address

the difference inhabitation on photocatalytic performance

of compounds 1 and 2 after the addition of IPA as radical

scavenge.

5 Supplementary Material

CCDC 1042978 and 1042977 contain the supplementary

crystallographic data for compound 1 and 2, respectively.

These data can be obtained free of charge from The

Cambridge Crystallographic Data Centre via www.ccdc.

cam.ac.uk/data_request/cif, or from the Cambridge Crys-

tallographic Data Centre, 12 Union Road, Cambridge CB2

1EZ, UK; fax: (?44) 1223-336-033; or e-mail:

deposit@ccdc.cam.ac.uk.
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