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Two new 2D metal–organic frameworks (MOFs), [Cd(bpy)(H2O)L]n (BUC-66) and {Co(bpy)(H2O)L]�H2O}2n
(BUC-67), (H2L = cis-1,3-dibenzyl-2-imidazolidone-4,5-dicarboxylic acid, bpy = 4,40-bipyridine), have
been synthesized under hydrothermal conditions. These two 2D MOFs were used to carry out photocat-
alytic Cr(VI) reduction and organic pollutants degradation. The results revealed that both BUC-66 and
BUC-67 displayed outstanding photocatalytic Cr(VI) reduction performances with reduction efficiency
more than 98% within 30 min under UV light irradiation, much better than that of commercial P25
(24%). Also, BUC-66 and BUC-67 could photocatalytically decompose organic dyes. These two MOFs
exhibited considerable photocatalytic activities in the Cr(VI)/organic dyes matrix. Upon UV light illumi-
nation for 30 min, the Cr(VI) reduction efficiency reached 100%, along with the organic dye (methyl
orange) degradation efficiency being 85% (BUC-66) and 100% (BUC-67). Finally, a possible photocatalyt-
ical reaction mechanism have been proposed and verified in detail.

� 2018 Elsevier Ltd. All rights reserved.
1. Introduction

Worldwide access to clean and potable drinking water is an
increasing concern due to the diminishing fresh water supplies,
growing populations and issues related to pollution along with
climate change. Heavy metals and organic pollutants from anthro-
pogenic sources have become a primary threat to both environ-
ment and creatures [1–5]. Among the heavy metals and organic
pollutants, hexavalent chromium (Cr(VI)) and organic dyes are
usually highly toxic and difficult to direct biological treatment,
which results in diverse adverse health effects and serious environ-
mental problems [6]. Different from other common heavy metals
such as lead, cadmium and copper, chromium primarily exists in
two oxidation states, Cr(VI) and Cr(III) [7,8]. Cr(VI) has been
classified as the carcinogen and mutagen due to its acute toxicity
to organism and strong carcinogenic property, whereas Cr(III) is
nontoxic and serves as an essential trace metal in human nutrition
[9–13]. Organic dyes are generally stable to light, heat and oxidiz-
ing agents, and might exert high potential risk to the environment
and living things. The minor presence of organic dyes in surface
water might cause detrimental effect to aquatic life and human
health [14–16].
A great deal of methods like adsorption [14–18], chemical pre-
cipitation [19], membrane filtration [20,21] and photocatalysis
[1,22] have been reported for the wastewater treatment. Among
these methods, photocatalysis is a promising technique since it
could realize one-pot removal of pollutants from water under light
irradiation. It was reported that TiO2 as an effective photocatalyst
for these reactions since its good stability and durability, low tox-
icity and cost [23,24]. But, it suffers from low photocurrent quan-
tum yield, difficult post-separation and the tendency toward
agglomeration [25]. In all, it has become a top priority to find the
new and efficient photocatalysts for Cr(VI) reduction and degrada-
tion of organic pollutants.

Metal-organic frameworks (MOFs) built up of metal ions and
polyfunctional organic ligands are a fascinating family of porous
crystalline materials. They have attracted extensive attention in
various fields like gas separation [27,28], adsorption [15,16], sens-
ing [29,30], drug delivery [31,32], catalysis [1,28] and so on [33,34].
In the past decade, MOFs have been increasingly used as heteroge-
neous photocatalyst to carry out water splitting [35,36], CO2

reduction[37–39], Cr(VI) reduction [1,40] and organic pollutants
decomposition [3,41,42]. Compared with 3D MOFs, 1D or 2D
structures can exhibited higher photocatalysis performance due
to their electrical conductivity [1,43,44]. In recent years, more
interests had been paid to fabrication of 2D MOF materials due
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to the explosive interest on lower dimensional materials like gra-
phene and 2D nanosheets of MoS2 [45,46].

As a bisdentate ligand, H2L (H2L = cis-1,3-dibenzyl-2-imidazoli-
done-4,5-dicarboxylic acid) had been used to constructed three 2D
MOFs (BUC-18, BUC-19 and BUC-21) with the aid of different sec-
ondary ligands in our previous works, which exhibited excellent
photocatalytic performances toward Cr(VI) reduction and organic
pollutants degradation [61,26]. In this work, two new 2D MOFs,
BUC-66 and BUC-67, have been successfully synthesized from
the hydrothermal reaction between H2L, bpy (bpy = 4,40-bipyri-
dine) and cadmium/cobalt salts. Both BUC-66 and BUC-67 demon-
strated excellent photocatalytic performances toward Cr(VI)
reduction and organic pollutants degradation like methylene blue
(MB) and rhodamine B (RhB) and methyl orange (MO) and reactive
red X-3B (X-3B). Finally, a possible photocatalytic mechanism was
proposed.
2. Experimental section

2.1. Materials and instruments

All reagent grade chemicals are commercially available and
used directly as received without further purification. FTIR spectra
were recorded in the region ranging from 4000 to 400 cm�1 on a
Nicolet 6700 infrared spectrophotometer with KBr pellets.
Thermogravimetric analyses (TGA) were performed from 70 to
800 �C in air stream at a heating rate of 10 �C min�1 on a DTU-3c
thermal analyzer using a-Al2O3 as reference. UV–Vis diffuse reflec-
tance spectra (UV–Vis DRS) of solid samples were measured by
PerkinElmer Lambda 650S spectrophotometer, in which BaSO4

was used as the standard with 100% reflectance.

2.2. Synthesis of BUC-66

A mixture of Cd(NO3)2�4H2O (0.3 mmol, 92.54 mg), bpy (0.3
mmol, 46.85 mg) and H2L (0.3 mmol, 106.31 mg) was sealed in a
25 mL Teflon-lined stainless-steel Parr bomb containing deionized
H2O (18 mL), heated at 160 �C for 72 h, and cooled down slowly to
room temperature. Yellow block-like crystals of [Cd(bpy)(H2O)L]n
(BUC-66, yield 82% based on Cd(NO3)2�4H2O) were isolated and
washed with deionized water and ethanol in turn. Anal. Calc. for
BUC-66, C29H26CdN4O6: C, 54.5; N, 8.8; H, 4.1. Found: C, 54.7; N,
8.8; H, 4.2%. FTIR (KBr) cm�1: 3386, 2914, 1706, 1593, 1535,
1496, 1449, 1417, 1358, 1319, 1265, 1221, 1140, 1067, 1043,
1030, 1009, 958, 919, 857, 811, 768, 736, 700, 631, 572, 487, 460,
410.

2.3. Synthesis of BUC-67

Orange block-like crystals of {Co(bpy)(H2O)L]�H2O}2n (BUC-67,
yield 86% based on CoCl2�6H2O) were synthesized following the
same procedure as for BUC-66, except that CdNO3�4H2O was
replaced by CoCl2�6H2O. Anal. Calc. for BUC-67, C58H52Co2N8O14:
C, 57.9; N, 4.7; H, 4.3. Found: C, 58.1; N, 4.6; H, 4.4%. FTIR (KBr)
cm�1: 3421, 1605, 1534, 1452, 1428, 1318, 1219, 1150, 1068,
1046, 1009, 955, 856, 812, 791, 757, 734, 703, 669, 631, 573,
503, 410.

2.4. X-ray crystallography

X-ray single-crystal data collection for BUC-66 and BUC-67 was
performed with a Bruker CCD area detector diffractometer with
graphite-monochromatized MoKa radiation (k = 0.71073 Å) using
the /-x mode at 293(2) K. The SMART software [47] was used
for data collection and the SAINT software [48] for data extraction.
Empirical absorption corrections were performed with the SADABS

program [49]. The structures were solved by direct methods
(SHELXS-97) [50] and refined by full-matrix-least squares techniques
on F2 with anisotropic thermal parameters for all of the non-hydro-
gen atoms (SHELXL-97) [50]. All hydrogen atoms were located by
Fourier difference synthesis and geometrical analysis. These hydro-
gen atoms were allowed to ride on their respective parent atoms.
All structural calculations were carried out using the SHELX-97
program package [50]. Crystallographic data and structural refine-
ments for BUC-66 and BUC-67 are summarized in Table S1. The
selected bond lengths and angles for both MOFs are listed in
Table S2.
2.5. Photocatalytic performances test

The photocatalytic Cr(VI) reduction experiments were carried
out at ambient conditions in a quartz reactor containing 15.0 mg
of photocatalyst and 200 mL of potassium dichromate (K2Cr2O7)
aqueous solution (10 ppm). The suspension was dispersed evenly
with a magnetic stirrer. The pH of the solution was adjusted to
2.0 with H2SO4. After being stirred for 30 min to establish the
adsorption–desorption equilibrium, the suspensions were irradi-
ated by a 500 W Hg lamp (Beijing Aulight Co., Ltd) as the UV light
source. The reaction temperature was kept at room temperature to
prevent any thermal catalytic effect. During the photocatalytic
reduction procedure, 2.5 mL aliquots were extracted by the 0.45-
lm PTFE filter at every 3.0 min intervals for analysis. The Cr(VI)
content in the supernatant was determined colorimetrically at
540 nm using the diphenylcarbazide (DPC) method.

Additionally, two anionic organic dyes like methyl orange (MO,
10 mg L�1) and reactive red X-3B (X-3B, 50 mg L�1) and two catio-
nic organic dyes like methylene blue (MB, 10 mg L�1) & rhodamine
B (RhB, 10 mg L�1), were selected as organic pollutants to evaluate
the photocatalytic performances under the same conditions. A Las-
pect Alpha-1860 spectrometer was used to monitor the concentra-
tion of the residual dyes determined at their maximum absorbance
of 463, 540, 664 and 554 nm for MO, X-3B, MB and RhB,
respectively.
3. Results and discussion

3.1. Characterizations

Both BUC-66 and BUC-67 are stable under air, also stable, insol-
uble in water and common solvents like acid liquor (pH = 2.0),
alkali liquor (pH = 12.0), ethanol, methylbenzene, chloroform,
ether, dimethyl sulfoxide (DMSO) and N,N-dimethyl formamide
(DMF).

The FTIR spectra of BUC-66 and BUC-67 were recorded as
depicted in Fig. S1. The strong absorption of these two MOFs at
3200–3500 cm�1 can be attributed to O–H from absorbed water
molecule [51,52]. The bands at 2914 cm�1 (BUC-66) and 2921
cm�1 (BUC-67) can be assigned to v(–CH2–) vibrations. The strong
and broad bands at 1602 cm�1 & 1416 cm�1 (BUC-66) and 1604
cm�1 & 1428 cm�1 (BUC-67) are ascribed to the asymmetric vibra-
tions and symmetric vibrations of carboxyl groups [53]. Those
bands at 1220 cm�1 & 1139 cm�1 (BUC-66) and 1219 cm�1 &
1150 cm�1 (BUC-67) can be assigned to the v(C-N) vibrations of
the phenyl rings [54,55].

The thermal stabilities of the two MOFs were investigated by
thermogravimetric analysis (TGA) under air, and the results were
demonstrated in Fig. 1. As to BUC-66, it could be found that the
material is thermally stable in a wide range of temperatures apart
from minor weight loss (2.8 wt%) below 200 �C, which was attrib-
uted to its lattice water molecules. The second loss from 200 to



Fig. 1. The TGA curves of the BUC-66 (a) and BUC-67 (b). The inset figures exhibited the XRD patterns of the corresponding final residues after thermal decomposition of BUC-
66 (a) and BUC-67 (b).

Fig. 2. (a) The asymmetric unit of BUC-66. All the H atoms are omitted for clarity; (b) Highlight of the coordination polyhedron for Cd(II) atoms of BUC-66; (c) and (d) 2D
double layers of BUC-66.
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300 �C was assigned to the removal of carboxylate ligand L
(observed: 53.1%, calculated: 52.6%), and the third loss from
335 �C to 450 �C can be assigned to the decomposition of 4,40-
bipyridine, leaving the final residue CdO (found 22.8%, calculated:
20.1%), which was also confirmed by PXRD. The thermal stability of
BUC-67 was similar to BUC-66, except that the final residue is
Co3O4 [56,57]. The results show that both two MOFs exhibit good
thermal stabilities.
3.2. Crystallographic structure analyses

3.2.1. Crystallographic structure analyses of BUC-66
In [Cd(bpy)(H2O)L]n (BUC-66), the Cd(II) is seven-coordinated

by four oxygen atoms (O1, O2 O3 and O4) from two different
carboxylate groups attached on two completely deprotonated
L2� ligands, one oxygen atom (O6) from the coordinated water
molecule and two nitrogen atoms (N3 and N4) from two bpy
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ligands, as illustrated in Fig. 2(a) and (b). The Cd-O distances are in
the range of 2.27(10)–2.60(11) Å, and the Cd-N bond lengths range
from 2.27(14) Å to 2.33(12) Å. The completely deprotonated
L2� linkers join the Cd(II) ions through the bidentate-bridging
l2-carboxylato-j2O:O groups (the coordination mode of L2� in
BUC-66 was illustrated in Scheme 1a) into one-dimensional neu-
tral [Cd(H2O)L] chain along a-axis. The rigid bis-dentate bpy linkers
connect the adjacent [Cd(H2O)L] chains into two-dimensional
sheet, as shown in Fig. 2(c) and (d).
3.2.2. Crystallographic structure analyses of BUC-67
In {Co(bpy)(H2O)L]�H2O}2n (BUC-67), Co1 and Co2 centers are

each six-coordinated. Co1 is coordinated by two nitrogen atoms
(N3 and N3A) from two different bpy ligands, two oxygen atoms
(O2 and O2A) from two different carboxylate groups attached on
the completely deprotonated L2� ligands and another two oxygen
atoms (O6 and O6A) from the two coordinated water molecules.
Scheme 1. Coordination modes of the L ligand in BUC-66 and BUC-67.

Fig. 3. (a) The asymmetric unit of BUC-67. All the H atoms are omitted for clarity; (b) H
double layers of BUC-67.
The coordination environment of Co2 is similar to Co1, except that
all the four oxygen atoms coordinated originate from two different
carboxylate groups attached on the completely deprotonated L2�

ligands, as shown in Fig. 3(a) and (b). The Co-O distances are in
the range of 2.074(4)–2.110(5) Å, and the Co-N bond lengths range
from 2.176(5) Å to 2.191(6) Å. The completely deprotonated L2�

linkers join the Co(II) ions through the bidentate-bridging
l2-carboxylato-j2O:O groups (the coordination mode of L2� in
BUC-67 was illustrated in Scheme 1b) into one-dimensional
neutral [Co(H2O)L] chain along a-axis. The rigid bis-dentate bpy
linkers further connect the neighboring [Co(H2O)L] chains into
two-dimensional layer, as shown in Fig. 3(c) and (d).
3.3. Optical energy gap

The optical properties of BUC-66 and BUC-67 were estimated
by UV–Vis diffuse reflectance spectrophotometer (UV–vis DRS).
As demonstrated in Fig. 4, the absorption bands were at 390 and
490 nm, respectively. The band gap (Eg) values were estimated
using (Ahm)2 versus hm [9], Where A, h and m are the a constant of
absorbance, the Planck constant and light frequency, respectively.
And the Eg values can be assessed at 3.86 eV and 3.22 eV for
BUC-66 and BUC-67, indicating that these two MOFs are potential
wide-gap photocatalysts [22].
3.4. Photocatalytic performance studies

The Cr(VI) reduction efficiencies of free H2L, P25 (a commercial
form of titanium dioxide), BUC-66 and BUC-67 under UV light irra-
diation are illustrated in Fig. 5. About 98% and 99% Cr(VI) were
ighlight of the coordination polyhedron for Co(II) atoms of BUC-67; (c) and (d) 2D



Fig. 4. UV–vis spectra of BUC-66 (a) and BUC-67 (b). The inset figures exhibited the corresponding band gap of BUC-66 and BUC-67.

Fig. 5. Photocatalytic Cr(VI) reduction efficiencies of different photocatalysts under
identical condition. 15 mg photocatalyst, 200 mL Cr(VI) (10 mg L–1), pH = 2.0.

Fig. 6. Photocatalytic Cr(VI) reduction efficiencies with BUC-66 and BUC-67 as
photocatalysts under UV light irradiation at different pH values.
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reduced into Cr(III) after 30 min upon the UV light irradiation with
BUC-66 and BUC-67 as photocatalysts, respectively. While, in pres-
ence of free H2L and P25 as photocatalysts, only 24% and 46% Cr(VI)
reduction efficiencies were achieved within 30 min. As well, the
removal efficiencies of Cr(VI) without light or photocatalysts was
insignificant, implying that the removal of Cr(VI) could be assigned
to the photocatalytic process [26].

The time-dependent of the Cr(VI) reduction followed the
first-order kinetics, ln(C0/Ct) = kt [58], where k is the apparent rate
constant and t is the irradiation time. As shown in Fig. S2 (ESI), the
calculated apparent reaction rate constants of the BUC-66 and
BUC-67 are 0.1344 and 0.1677 min�1, respectively, implying that
these two MOFs exhibited better photocatalytic activity toward
Cr(VI) reduction than their counterparts [59,60].

It was generally deemed that the Cr(VI) reduction was heavily
influenced by pH [26,61]. The influences of initial solution pH
(from 2.0 to 5.0) on the photocatalytic Cr(VI) reduction in presence
of the BUC-66 and BUC-67 are demonstrated in Fig. 6. Obviously,
the decrease of pH can accelerate the Cr(VI) reduction, affirmed
by the fact that 100% of Cr(VI) could be reduced at pH = 2.0 within
30 min under UV light irradiation. In addition, the Cr(VI) reduction
efficiency was reduced from 100% to 60.7% with pH value increas-
ing from 2.0 to 5.0. According to the previous reports [61,62],
Cr2O7
2� is the dominant form at a lower pH condition, and its reduc-

tion could be described by Eq. (1) and Eq. (2). Obviously, a large
amount of H+ in the acid conditions increases the photocatalytic
Cr(VI) reduction. Thus, a higher removal efficiency of Cr(VI) was
reached at a relatively lower pH values. On the other hands, Cr
(III) could be precipitated into Cr(OH)3 at higher pH, which would
be adhered to the photocatalyst surface to cover their active sites
and finally to result into Cr(VI) reduction decline [63].

BUC - 66=67þ hm ! BUC - 66=67 e� þ hþ� � ð1Þ

Cr2O7
2� þ 14Hþ þ 6e� ! 2Cr3þ þ 7H2O ð2Þ

To further evaluate the photocatalytic behavior of BUC-66 and
BUC-67, four typical organic dyes (MB, RhB, MO and X-3B) were
selected as organic pollutants to perform degradation experiments
under UV light irradiation. As illustrated in Fig. 7, the adsorption of
BUC-66 and BUC-67 toward these four selected organic dyes were
negligible. The photocatalytic experiment result reveals that nearly
100% MO is degraded with BUC-66 and BUC-67 as photocatalysts
within 18 min under UV light irradiation. These two 2D MOFs also
exhibited outstanding photocatalytic performance toward MB, RhB



Fig. 7. Photocatalytic degradation performance BUC-66 and BUC-67 toward MB (a), RhB (b), MO (c) and X-3B (d) solution. Experimental conditions: 15 mg photocatalyst,
200 mL MB (10 mg L�1), RhB (10 mg L�1), MO (10 mg L�1), X-3B (50 mg L�1). The inset figures exhibited the color changes of solutions before (d) and after photocatalysis
reaction with BUC-66 (s)/BUC-67 (q) for 30 min.

Fig. 8. Photocatalytic Cr(VI) reduction and MO degradation efficiencies in their single systems and in their matrix with BUC-66 and BUC-67 as photocatalysts, respectively.
Reaction conditions: 15 mg BUC-66 (a)/BUC-67 (b), 200 mL of Cr(VI) (10 mg L–1) and MO (10 mg L–1), pH = 2.0.
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and X-3B under UV light irradiation. In detail, BUC-66 can decom-
pose 95% MB, 89% RhB and 97% X-3B within 30 min, while BUC-67
can degrade 94% MB, 83% RhB and 99% X-3B within 30 min. While,
in the absence of these two MOFs, only ca. 20% MB, 30% RhB, 13%
MO and 14% X-3B were decomposed within 30 min upon UV light
irradiation. With the free H2L ligand as photocatalyst, ca. 32% MB,
71% RhB, 49% MO and 27% X-3B were decomposed under the iden-
tical conditions. In comparison, with the P25 as photocatalyst, 86%
MB, 64% RhB, 13% MO and 17% X-3B were destroyed. The results
indicated that these two new 2D MOFs exhibited excellent photo-
catalytic performances toward both Cr(VI) reduction and organic
pollutants degradation [64,65].



Fig. 9. Effects of different scavengers on MO degradation in the presence of BUC-66 (a) & BUC-67 (b). Reaction conditions: 15 mg photocatalyst, 200 mL MO (10 mg L–1), 0.2
mmol L–1 scavengers.

Fig. 10. Cycling performance of Cr(VI) reduction and MO degradation with BUC-66 as photocatalyst: (a) and (b) display Cr(VI) reduction and MO degradation efficiencies in
their mono-component systems, respectively. (c) and (d) exhibit Cr(VI) reduction and MO degradation efficiencies in their matrix, respectively.
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As it was well known, Cr(VI) is often discharged together with
organic pollutants from industrial wastewater. To further discuss
the photoreduction and photodegradation possibilities, the photo-
catalytic activities of these two MOFs for simultaneous Cr(VI)
reduction and organic pollutant degradation in a Cr(VI)/MO matrix
system was investigated at pH = 2.0. As shown in Fig. 8(a), for the
mono-component systems of BUC-66, the Cr(VI) reduction and MO
degradation efficiencies were 96% and 100% with 15 min, respec-
tively. However, as illustrated in Fig. 8, the degradation efficiency
of MO was 85% after 30 min in the Cr(VI)/MO matrix, and the rate
of Cr(VI) reduction in matrix was faster than the mono-component
systems. It is well known that both holes (h+) and electrons (e–) are
produced in a photocatalyst under light irradiation. Cr(VI) is
reduced to Cr(III) by e–, while organic dye can be oxidized by h+.



Fig. 11. PXRD patterns of before and after photocatalytic reaction, immersed in H2SO4 or NaOH for 12 h and the simulated XRD pattern from the single-crystal structure data
of BUC-66 (a) and BUC-67 (b).

Fig. 12. The proposed photocatalytic reaction mechanism of Cr(VI) reduction and
organic dyes degradation in BUC-66 and BUC-67.

X.-H. Yi et al. / Polyhedron 152 (2018) 216–224 223
On this basis, it is expected that both the Cr(VI) reduction and MO
degradation to be enhanced in the matrix system. Instead, in our
experiment, the photocatalytic MO degradation was decreased,
and the Cr(VI) reduction of was improved. To explain this observa-
tion, it was proposed that the MO was not only oxidized by the
holes (h+) but also by �O2

– radicals, which were generated by the
reaction between e– and O2. In the Cr(VI) and MO matrix, the e–

was preferred to be consumed by Cr(VI), resulting in the decrease
of MO degradation efficiency.

To validate the assumption that the MO was degraded by both
the holes (h+) and �O2

– radicals, series active species experiments
were designed and conducted. In detail, benzoquinone (BQ, 0.2
mmol L–1), isopropyl alcohol (IPA, 0.2 mmol L–1) and EDTA-2Na
(0.2 mmol L–1) were introduced to capture �O2

–, �OH radicals and
h+, respectively [66]. As illustrated in Fig. 9, the MO degradation
rate of BUC-66 was significantly restrained in the presence of BQ,
implying that �O2

– was the main active species [67].
It was important to evaluate the recyclability and stability of

photocatalysts, which was carried out by performing repeated
usage cycles under identical reaction conditions. As illustrated in
Fig. 10 and Fig. S3, BUC-66 and BUC-67 maintained their excellent
photocatalytic activities toward Cr(VI) reduction and MO degrada-
tion both in mono-component and their matrix after five cycles. It
can be seen from Fig. 11 that the PXRD patterns of the used photo-
catalysts matched well with the simulated patterns from the single
crystal data and the original samples before photocatalysis. The
slight differences in intensities may be assigned to the preferred
orientations of the crystalline powder samples [68,69].

Except for MOF-5, most MOFs belong to molecular photocata-
lysts, which could be usually clarified in terms of highest occupied
molecular orbital (HOMO) - lowest unoccupied molecular orbital
(LUMO) theory [3,23]. Possible mechanisms for the photocatalytic
reduction of Cr(VI) and degradation of organic dyes of these MOFs
are proposed. As illustrated in Fig. 12, upon the UV light irradiation,
an electron (e–) is excited from HOMO to the LUMO, producing a
hole (h+) in the former [70,71]. The photo-induced e– in the LUMO
is easily depleted, either participating in the reduction of Cr(VI) to
Cr(III), or being transferred to dissolved O2 to generate �O2

–, which
can then oxidize the organic pollutant molecule. However, the
HOMO strongly demands one electron to return to its stable state.
Finally, one e– is captured from a water molecule, leading to the
formation of �OH radicals, which can further decompose organic
dyes. As well, the h+ also can destroy the organic dyes.
4. Conclusions

In all, two new 2D MOFs, BUC-66 and BUC-67, have been pre-
pared under hydrothermal conditions. Both these two MOFs are
proved to be highly efficient heterogeneous photocatalysts for
aqueous Cr(VI) reduction and organic pollutants degradation under
UV light illumination. Furthermore, the photocatalytic behavior of
these MOFs in a Cr(VI) and organic dye matrix was investigated.
Being compared with the photocatalytic performance in mono-
component systems, in the mixed system, the Cr(VI) reduction
was promoted, while the MO degradation was reduced, relative
to the mono-component systems. The lower MO degradation rate
resulted from the photo-excited electrons being competitively con-
sumed by Cr(VI), inhibiting the generation of �O2

–, which was the
main active species to decompose MO. More significantly, these
two bifunctional MOFs can simultaneously conduct Cr(VI)
reduction and oxidative organic pollutants degradation, which
makes these two 2D MOFs potential photocatalyst candidates for
environmental restoration.
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