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Abstract

Fluorescent chemosensors are becoming attractive due to their unique features of sensitivity and selective detection of
analytes in the aqueous and vapour phases. Inorganic and organic pollutants are of major concern because of their adverse
health effects. In this work, a coordination compound [Cu(ISO),(H,0),]-DMF 1 (where H,ISO =2,4-benzenedicarboxylic
acid) was synthesized by oven-heating at 100 °C. Compound 1 was characterized using elemental analysis, UV/Visible and
Fourier transform infrared (FTIR) spectroscopies, Thermogravimetric analysis (TGA), and Scanning Electron Microscopy
(SEM). The compound is thermally stable up to 356 °C. Compound 1 showed excellent fluorescent properties with emission
centred at 435 nm. This is attributed to ligand to metal charge transfer (LMCT) arising from the w-electron rich backbone
of the free ligand. The compound was further studied for detection of metal cation and volatile organic compounds (VOCs).
Results show selective recognition of Fe** ions and methanol by drastic quenching of fluorescent intensity. High Stern Volmer

constants and low limits of detection makes the compound a viable material for ion and vapour detection.
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1 Introduction

The detection and analysis of specific ions and organic
molecules play a crucial role in various scientific and tech-
nological fields, ranging from environmental monitoring
to biomedical diagnostics [1, 2]. With the rapid growth
of modern industry and a plethora of human activities, a
number of inorganic pollutants have been released, causing
detrimental effects to the environment while also posing a
constant threat to human health [3, 4]. Effective detection,
monitoring and removal of these pollutants is important to
ensure the sustainability of humans and the environment
[5-7]. Coordination polymers have emerged as promising
materials for the detection of these target analytes, owing to
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their unique structural and functional properties. They are
composed of metal ion or clusters coordinated to organic
ligands. These materials exhibit high porosity, large surface
areas and tunable pore sizes making them excellent candi-
dates for gas storage, catalysis and sensing applications. By
carefully selecting the metal ion and ligand components,
coordination polymers can be tailored to exhibit specific
chemical and physical properties, enabling their use as sen-
sors for various analytes [8].

Fe®* ions are of particular interest due to their crucial
roles in biological processes and their widespread occur-
rence in natural systems. Detection and quantification of
Fe" ions are important for understanding iron metabolism,
monitoring water quality and diagnosing diseases associated
with iron dysregulation. Similarly, the detection of methanol,
a volatile and toxic organic solvent, is significant in various
contexts. Methanol is widely used in industrial processes,
laboratories and as a fuel source. However, its accidental
release or ingestion can lead to severe health problems,
including organ damage and even death [9, 10].

Traditional detection methods such as colorimetric
assays, electrochemical method, spectroscopic tech-
niques, inductively coupled plasma mass spectrometry,
may exhibit limitations in terms of sensitivity, selectivity,
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ease of use or high cost. They may require complex sam-
ple preparation, lack of specificity towards target analyte
or suffer interference by other compounds present in the
sample matrix. In contrast, coordination polymers offer
promising alternative by addressing these limitations and
providing enhanced performance in terms of sensitivity,
selectivity, fast response and versatility [11]. The design
and synthesis of coordination polymers can be tailored
to incorporate binding sites capable of interacting with
the analytes. Upon binding to the analytes, they undergo
structural or optical changes that can be easily monitored,
enabling the sensitive and selective detection and quanti-
fication of the target analytes.

In the past, Song et al. [12], prepared a Copper coor-
dination polymer based on isophthalate bridging ligand
and imidazole capping ligand. The structural analysis
revealed 1D zig-zag chains connecting into 3D framework
by hydrogen bonding and n—= interactions. Recently, Chen
et al. [11] reported the selective sensing of Fe>* using an
anionic metal organic frameworks (MOFs) having nitro-
gen and carboxylate oxygen sites. It was observed that
Fe** could selectively quench the emission intensity of
the MOF over other metal ions whose effects were negli-
gible. The high Stern—Volmer (Kgy,) obtained also suggest
strong interactions between Fe(NO5); and the host frame-
work. Yousuf et al. [13] also reported a novel Cu(Il) 1D
coordination polymer based on 1,2-diamminocyclohexane
for sensing inorganic oxo-anions (CrO,>~ and Cr,0,?")
with high quenching efficiency as stipulated by the high
Stern—Volmer constants. The compound was found to be
stable after several usage. Ridhi and his group used a cop-
per phthalocyanine thin films for vapour sensing. These
films exhibit maximum response towards methanol com-
pared to the other VOCs [14].

As continuation of our work on luminescent detection
of nitroaromatic compounds [15] and other environmental
pollutants [16] we report herein the synthesis of a multi-
functional coordination polymer assembled from aromatic
carboxylate ligand for selective detection of Fe** ion and
methanol vapour. The novelty of the study lies in the abil-
ity of the coordination polymer to selectively detect Fe>*
ion in aqueous solution and methanol in the vapour phase.
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2 Materials and Methods
2.1 Materials

All reagents and chemicals are of analytical grade and
were used as received without further purification.
2,4-Benzenedicarboxylic acid was purchased from Sigma
Aldrich, Germany. All metal salts were supplied by Alfa
Aesar, UK. Solvents: ethanol (98.8%), N, N-dimethyl for-
mamide (99.0%) were obtained from Central Drug House
(P) Ltd New Delhi India. The samples were characterized
by elemental analysis using an Exeter Analytical CE-440
Elemental Analyser. The infrared spectra were recorded
using a Bruker Alpha diamond module FTIR spectrom-
eter with attenuated total reflectance (ATR) attachment
for solid samples. Powder X-ray diffraction (PXRD) pat-
terns were measured on a PANalytical X Pert PRO dif-
fractometer with a Cu-Ka light source (40 kV, 40 mA)
with a step size of 0.02° and a 50 s time step. UV-Vis
absorption spectra were measured in the solid-state in the
range 200-800 nm using an Agilent Cary Spectrophotom-
eter with a slit width of 2 nm. The fluorescence emission
spectra were recorded on an Edinburgh FL980 Photolu-
minescence Spectrometer set at 2 nm slit width for both
the excitation and emission. TGA was performed using
an SDT-Q600 TA instrument. The samples were heated
in air with a heating rate of 10 °C min~! and the scan was
recorded within the temperature range of 30-600 °C.

2.2 Methods
2.2.1 Preparation of [Cu(ISO),(H,0),]-DMF (1)

2,6-Benzenedicarboxylic acid (ISO) (0.166 g, 1 mmol) and
Cu(NO;),.3H,0 (0.242 g, 1 mmol) were dissolved in two
separate 50 mL beakers with 10 mL dimethylformamide
(DMF) and 10 mL distilled water respectively. The solu-
tion mixture was stirred for 30 min and thereafter heated in
the oven at 100 °C for 4 h (Scheme 1). The clear blue solu-
tion formed was kept standing on the bench undisturbed
until the formation of a blue precipitate after 2 days. The
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precipitate was centrifuged, and the powder obtained was
washed in DMF then dried in the oven at 60 °C for 30 min.

2.2.2 Sensing Experiment

The method described by Shi et al. was modified and adopted
for the detection and sensing experiment [17]. In a typical
fluorescence experimental set-up, 3 mg of the finely ground
sample was dispersed in 3 mL aqueous solution of 0.5 mM
nitrate or chloride salts of Fe**, Cr**, Ba?*, Cu®>*, Na*, Li™,
Co**, Mg?*, Ni**, KT, Zn>* and Ca®* respectively. Each of
the suspension was ultrasonicated for 30 min before fluores-
cence data collection. To further investigate the sensitivity
of the luminescence studies towards the recognized metal
cation, monitoring of a series of suspensions were performed
by gradually increasing the concentration of analytes rang-
ing from 0.25-2.00 mM. For vapour sensing, the method
described by Mehlana [18] was modified and adopted for
the vapour sensing studies. 3 mg of the compound was first
activated by heating under vacuum for 5 h at 120 °C. The
activated compounds were placed in small vials and then
these small vials were placed in previously evacuated larger
vials containing various dry solvents (ethanol, methanol,
chloroform, acetone, dimethylformamide, dichlorometh-
ane). The large vials were sealed tightly and left to stand at
room temperature for 24 h. The sensitivity of the compound
towards the different vapours detected were examined by
exposing the compounds to different concentrations of the
analytes ranging from 0.5-4.0 vol%.

3 Results and Discussion

The physicochemical properties of the synthesized
[Cu(ISO),(H,0),]-DMF (1) are presented in Table 1. The
melting point of (1) is slightly higher than that of the precur-
sor, isophthalic acid. CHN analysis of the compound gave
the percentage of carbon, hydrogen, and nitrogen that are
present. The compound was found to be insoluble in ethanol,
dimethylformamide but soluble in dimethylsulfoxide.

S1), asymmetric and symmetric vibrations were seen in
the region 1573 cm™! and 1381 cm™' respectively with the
separations (Av) 192 cm™! confirming bidentate coordina-
tion mode of the carboxylate group [19, 20]. The broad
band ranging from 2542-2813 cm™~! in the spectrum of
ISO ligand was not found in the spectrum of compound
1, this was as a result of deprotonation suggesting chela-
tion of the carboxylate group to the Cu(Il) ion [21]. The
absorption bands at 3102 cm™! and 3388 cm™! are ascribed
to V(N-H) of DMF in the lattice and v(OH) stretching of
coordinated water molecules, respectively. Additionally,
the sharp peaks in the region 822 cm~! and 727-742 cm™!
are attributed to rocking and wagging bending vibrations
indicating the presence of coordinated water [22]. The new
sharp peak found at 484 cm™! is designated to v(Cu-O).

3.2 UV-Vis Spectroscopy

The electronic data of compound 1 and its ligand were
recorded in the solid state at room temperature in the range
200 to 800 nm as shown in Figure S2 and Table 2. The
parent ligand displayed absorption bands at 211 nm and
324 nm which are characteristic of the carboxylic acid
chromophores. The bands are assigned to # — n*/n — n*
electronic transitions. The spectrum of compound 1 shows
distinct absorption bands in the UV-region at 272 nm
assigned to T — n*/n — w* transition and 350 nm assigned
to LMCT [23]. In the spectrum of the parent ligand of 1
absorption bands in the UV region (210 nm and 253 nm)
are assigned to ® — * of the carboxylic group and aro-
matic ring chromophore. The spectrum of compound 1
revealed a distinct band in the visible region (498 nm)
attributed to 2Eg—zT2g electronic transition [24]. The shoul-
der observed in the UV region (349 nm) is assigned to
LMCT.

Table 2 Electronic data of compound 1 and its ligand

Compound/ Amaxe DM (E, cm™) Assignment
3.1 FTIR ligand
sk
The IR spectra of compound 1 was recorded between 150 210 (47,619), 253 (39,526) T o,
4000-400 cm™". In the spectrum of compound 1 (Figure ! 349 (28,653), 498 (20,080) LMCT, "E—T5,
Table 1 . Physicochemical Compound Appearance Melting ~ Molecular Yield (%) C% H% N%
properties of [Cu(ISO),(H,0),]. . ioh
DMF (1) point weight Calc. (found)
§®)] (g/mol)
ISO White 341 166 - - -
1 Blue powder 356 500.91 80.3 45.56 (44.74) 3.82(3.89) 2.80(2.27)
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Fig.2 PXRD patterns of 1 and its ligand
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Fig.3 SEM images of a 1 scanned at 100 pm and b 1 scanned at 20 pm
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3.3 Thermal Analysis

In the curve of 1 (Fig. 1), the first weight loss (6.44% found
(calc.7.19%)) is attributed to the evaporation of coordi-
nated water in the temperature range of 8§9.66—-111.04 °C.
The second decomposition step is ascribed to evapora-
tion of N,N-Dimethyl formamide molecule in the lattice at
temperature ranging between 234.94-255.13 °C resulting
to a total weight loss of 18.48% found (calc.15.72%). The
drastic loss between 303.82-356.95 °C depicts the melt-
ing of the ISO ligand. A residue of 23.57% found (calc.
21.3%) CuO was left.

3.4 Powder X-Ray Diffraction Pattern

The PXRD pattern of the compound 1 and its ligand are
shown in Fig. 2. The diffraction patterns revealed sharp
crystalline peaks suggesting that the complex exist in a
crystalline phase. The characteristic diffraction angles
of 1 and ISO are ****20=[9.5°, 11.1°, 14.2°, 18.3°,
24.5°,29.5°] and 20 =[16.3°, 18.9°, 22.5°, 24.6°, 28.4°]
respectively. The distinct PXRD pattern of 1 differs signifi-
cantly from those of the ligand while new peaks were also
observed at 9.5° and 11.1° diffraction angles confirming
presence of Cu(Il) ion in the PXRD of compound 1 [25].

3.5 Scanning Electron Microscopy (SEM)

The SEM image of compound 1 showed a cubical-shaped
agglomerates of uniform particle sizes as shown in Fig. 3a,
b.

AccY SpotMagn Det WD p———— 20 um
150kv 45 2000x SE 92
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Fig.4 Energy dispersive X-ray analysis of 1

Table 3 EDX analysis of compound 1

Element Weight % Atomic %
C 47.76 49.51
(¢} 36.49 34.26
Cu 13.43 18.24
N 2.22 2.54

3.6 EDX Analysis

The EDX spectrum of the compound as displayed in Fig. 4
and Table 3 confirmed the presence of copper (Cu), oxygen
(O), carbon (C) and nitrogen (N). The percentage composi-
tion of the elements contained in the compound are found
in the following order: C > O > Cu> N. Additionally, the
reported EDX data (Table 3) is almost identical to that of
the theoretically calculated and as well as by CHN elemental
data.

3.7 Photoluminescent Property

Photoluminescent measurements were carried out on the
compounds as-synthesized in the solid state and at room
temperature. The photoluminescent (PL) spectra of 1 and its
free ligand are shown in Figure S4. The ISO ligand shows an
emission centered at 419 nm when excited at 365 nm which
is ascribed to T — * transitions. The luminescence of 1 at
435 nm (Aex =365 nm) is attributed to intraligand emission
arising from the n-electron rich backbone of the free ligand.
Notably, the emission band of 1 is red-shifted (16 nm) com-
pared to the luminescence of the ligand suggesting ligand to
metal charge transfer (LMCT) while a reduction in lumines-
cence intensity observed in 1 indicates coordination interac-
tion between the ligand and the metal ion [26].

3.7.1 Sensing of Metal Cations

The sample was immersed in 3 mL of distilled water for
24 h prior to metal ion sensing, after which it was filtered
and air-dried before PXRD data collection. The characteris-
tic diffraction peaks observed in the As-synthesized sample
matches well with that of sample immersed in distilled water
and the sharpness of the peaks was also preserved (Figure
S4). This suggests that the compound is stable even after
immersion in distilled water; this observation is consistent
with studies in literature [27, 28].

The effect of different metal ions in aqueous solu-
tion on the luminescence intensity of compound 1 is
shown in Fig. 5a. The metal cations reduced the fluo-
rescence intensities in the following order: Fe’* > Cr’*
>Mg?" >Na® >Zn** >Ba’* >Co*" >Li* >Ca’" >Ni
2+ Interestingly, the introduction of Fe** into the suspensi
on presented notable quenching effect with a quenching per-
cent of 90.06% at a concentration of 0.5 mM (Figure S5).
With the addition of Fe3* ions, the emission intensity of
1 dispersed in distilled water steadily decreased (Fig. 5b).
Additionally, the selective detection of Fe3 +in the pres-
ence of other interfering metal ions was investigated. The
result showed the presence of interfering metal ions did
not significantly alter the quenching effect of the Fe** ion
(Figure S6). As the absorption band of Fe** overlaps with
the emission band of 1, the quenching mechanism might be
attributed to energy transfer between the complex and the
ion (Fig. 5¢). [26]

3.7.2 Sensing of VOCs

The photoluminescence response of compound 1 towards
various organic compounds is shown in Fig. 6a. The
spectra clearly showed that the luminescent intensities of
compound 1 is highly dependent on the recognition of
the solvent molecules, for example in the PL spectrum of
1@MeOH, which displayed the most significant quench-
ing effect. The luminescent selectivity is in the order
DCM < CHCl; < DMF < Acetone < EtOH < MeOH and the
calculated quenching efficiency for methanol was found to
be 81% (Figure S7). To investigate the effect of methanol
on the luminescent intensity of compound 1, detailed tests
were carried out by varying the concentration of metha-
nol exposed to the complex, and the results revealed that
as the concentration increases, the luminescent intensity
decreases up to 61% (at 4.0 vol% of MeOH), as shown in
Fig. 6b. The quenching effect may arise from hydrogen
bonding interaction between the uncoordinated O atom of
the ligand or coordinated water molecules and the metha-
nol molecule which could reduce the luminescent inten-
sity [29]. Furthermore, solvent loss/incorporation affects
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Fig.5 a The emission intensities of compound 1 suspension after
addition of M(NO3), or M(Cl,), (M** =Cr**, Ni**, Na*, Mg, LiT,
Fe**, Zn>*, Co*, Ca®*, Ba®*). b PL of compound 1 immersed in dif-

thermal stability. The TGA curve of 1@ Activated was sta-
ble up to 170 °C compared to that of 1@ As-synthesized
which showed a 2.64% weight loss at 102 °C due to evapo-
ration of water while the TG curve of 1 @MeOH revealed
a loss in weight (14.6%) at 62 °C attributable to loss of
methanol and confirming inclusion of methanol (Fig. 6¢).
Fourier transform infrared (FTIR) spectroscopy was also
used to monitor the uptake of methanol and the spectra
are presented in Figure S8. In the FTIR spectrum of 1@
Activated, disappearance of the broadband at 3466 cm™"
assigned to v(OH) stretching vibration of water observed
in the spectrum 1 @ As-synthesized was observed confirm-
ing removal of lattice water upon activation. Appearance
of absorption bands in the region 2834 to 3347 cm™! in the
1@MeOH spectrum, assigned to v(OH) stretching vibra-
tion of alcohol indicates the presence of MeOH.

@ Springer
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3.7.3 Stern-Volmer Plot and Detection Limit

The Stern—Volmer plot provides insight into the quench-
ing mechanism and dynamics. Deviations from linearity or
changes in the slope of the plot may indicate the presence of
multiple quenching pathways. The Stern—Volmer equation
is as follows:

lo/I = K¢/ [0] + 1,

where Io is the fluorescence intensity in the absence of the
quencher, I is the fluorescence intensity of the quencher,
Kgy 1is the stern—Volmer quenching constant and [Q] is the
concentration of the quencher.

The S—V plot of relative intensity of compound 1 against
concentration of Fe’* shown in Fig. 7a demonstrated a good
linear correlation (R*=0.9919) and quenching constant, Kgy
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Fig. 6 a Fluorescence quenching spectra of compound 1 when exposed to different organic molecules. b Luminescence intensities of compound
1 upon incremental content of methanol. ¢ Comparison of TGA curves of 1@ As-synthesized, 1 @ Activated and 1 @MeOH

of 2.038 x 10*/M which revealed that 1 have high selectiv-
ity and sensitivity towards Fe** [17]. The limit of detec-
tion (LOD) was estimated to be 9.9 x 10 M which is quite
lower than other reported sensors [30—32]. In the case of 1@
MeOH, linear relationship (R?=0.9888) was also observed
and Kgy was 3.68 X 103/vol% (Fig. 7b). The limit of detec-
tion (LOD) was calculated to be 0.00084 vol%. The LOD
1@MeOH was found to be below the standard occupational
exposure limit for methanol (0.025 vol%) [33]. Comparison
of Stern—Volmer constants and limits of detections of this
work to previous works is shown in Table S1 and S2.

4 Conclusion

In conclusion, this study presents an innovative approach
for the design of a Cu(Il) Isophthalate coordination polymer
that has a dual functional ability to detect Fe(II) ions in

aqueous solution and methanol vapour by drastic fluores-
cent turn off response. The compound was characterized by
FTIR spectroscopy, XRD, SEM, EDX and Photolumines-
cence spectroscopy. The high selectivity towards the target
analytes was attributed to the synergistic effect of energy
transfer, competitive absorption of excitation energy and
the host—guest interactions between the complex and the
analytes. Compared to previous works high Stern—Volmer
constant obtained indicates stronger analyte-probe interac-
tions. This is crucial for achieving a significant fluorescence
quenching response, even at low analyte concentrations. The
high Stern—Volmer constants and low limits of detection
achieved through this approach demonstrate its potential for
sensitive and reliable analyte detection. This advancement
contributes to the ongoing progress in fluorescence-based
sensing and hold promise for future applications in various
industries and scientific disciplines.
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Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s42250-023-00746-9.

Acknowledgements The authors appreciate the Royal Society of
Chemistry for funding. We are grateful to the School of Chemistry,
University of Nottingham for characterization and florescence studies

of the compound.

Data Availability Statement Data will be made available upon request.

Declarations

Conflict of interest On behalf of the authors, the corresponding author
states that there is no conflict of interest.

References

1. Sun W, Wang J, Zhang G, Liu Z (2014) A luminescent terbium
MOF containing uncoordinated carboxyl groups exhibits highly

@ Springer

10.

11.

12.

14.

15.

16.

selective sensing for Fe** ions. RSC Adv 4:55252-55255. https:/
doi.org/10.1039/c4ral0153g

Wang J, WuJ, Lu L, Xu H, Trivedi M, Kumar A, Liu J, Zheng M
(2019) A new 3D 10-connected Cd(Il) based MOF with mixed
ligands: a dual photoluminescent sensor for nitroaroamatics and
ferric ion. Front Chem 7:1-9. https://doi.org/10.3389/fchem.2019.
00244

Kampa M, Castanas E (2008) Human health effects of air pol-
lution. Environ Pollut 151:362-367. https://doi.org/10.1016/j.
envpol.2007.06.012

Khan NA, Hasan Z, Jhung SH (2013) Adsorptive removal of
hazardous materials using metal-organic frameworks (MOFs):
a review. ] Hazard Mater 244-245:444-456. https://doi.org/10.
1016/j.jhazmat.2012.11.011

Yang L, Lian C, Li X, Han Y, Yang L, Cai T, Shao C (2017)
Highly selective bifunctional luminescent sensor toward nitroben-
zene and Cu®* ion based on microporous metal—organic frame-
works: synthesis, structures, and properties. ACS Appl Mater
Interfaces 9:17208-17217. https://doi.org/10.1021/acsami.7b017
58

Hu J, Wu K, Dong S, Zheng M (2018) A luminescent Cd(II)-
MOF as recyclable bi-responsive sensor for detecting TNP and
iron(III)/silver(I) with high selectivity and sensitivity. Polyhedron
153:261-267. https://doi.org/10.1016/j.poly.2018.07.024

Liu X, Xiao Z, Huang A, Wang W, Zhang L, Wang R, Sun D
(2016) Crystal structures, topological analysis and luminescence
properties of three coordination polymers based on a semi-rigid
ligand and N-donor ligand linkers. New J Chem 40:5957-5965.
https://doi.org/10.1039/c6nj00180g

Pettinari C, Marchetti F, Mosca N (2017) Application of metal—
organic frameworks. Polym Int 2017(66):731-744. https://doi.org/
10.1002/pi.5315

Liu JQ, Luo ZD, Pan Y, Kumar Singh A, Trivedi M, Kumar A
(2020) Recent developments in luminescent coordination poly-
mers: designing strategies, sensing application and theoretical evi-
dences. Coord Chem Rev 406:213145. https://doi.org/10.1016/].
ccr.2019.213145

Lépez-Molino J, Amo-Ochoa P (2020) Gas sensors based on cop-
per-containing metal-organic frameworks, coordination polymers,
and complexes. ChemPlusChem 85:1564—1579. https://doi.org/
10.1002/cplu.202000428

Chen CH, Wang XS, Li L, Huang YB, Cao R (2018) Highly
selective sensing of Fe** by an anionic metal—-organic framework
containing uncoordinated nitrogen and carboxylate oxygen sites.
Dalton Trans 47:3452-3458. https://doi.org/10.1039/c8dt00088c
Song JF, Chen Y, Li ZG, Zhou RS, Xu XY, Xu JQ (2007) Cop-
per and cobalt coordination polymers based on isophthalate as
bridging ligands and imidazole as capping ligands: Syntheses,
crystal structures, spectroscopic characterization. J] Mol Struct
842:125-131. https://doi.org/10.1016/j.molstruc.2006.12.030

. Yousuf I, Bashir M, Arjmand F, Tabassum S (2021) Structural

characterization, theoretical investigation and sensing activity
of a novel Cu(II)-based 1D metal coordination polymer. Inorg
Chem Commun 126:108473. https://doi.org/10.1016/j.inoche.
2021.108473

Ridhi R, Saini GSS, Tripathi SK (2017) Sensing of volatile
organic compounds by copper phthalocyanine thin films. Mater
Res Express. https://doi.org/10.1088/2053-1591/aa54d1

Tella AC, Olayemi VT, Adekola FA, Oladipo AC, Adimula VO,
Ogar JO, Hosten EC, Ogunlaja AS, Argent SP, Mokaya R (2021)
Synthesis, characterization and density functional theory of
copper(II) complex and cobalt(IT) coordination polymer for detec-
tion of nitroaromatic explosives. Inorg Chim Acta 515:120048.
https://doi.org/10.1016/j.ica.2020.120048

Olayemi VT, Tella AC, Adekola FA, Clayton HS, Oladipo AC,
Mehlana G, Ogunlaja AS, Oluwafemi OS, Ogar JO, Argent SP,


https://doi.org/10.1007/s42250-023-00746-9
https://doi.org/10.1039/c4ra10153g
https://doi.org/10.1039/c4ra10153g
https://doi.org/10.3389/fchem.2019.00244
https://doi.org/10.3389/fchem.2019.00244
https://doi.org/10.1016/j.envpol.2007.06.012
https://doi.org/10.1016/j.envpol.2007.06.012
https://doi.org/10.1016/j.jhazmat.2012.11.011
https://doi.org/10.1016/j.jhazmat.2012.11.011
https://doi.org/10.1021/acsami.7b01758
https://doi.org/10.1021/acsami.7b01758
https://doi.org/10.1016/j.poly.2018.07.024
https://doi.org/10.1039/c6nj00180g
https://doi.org/10.1002/pi.5315
https://doi.org/10.1002/pi.5315
https://doi.org/10.1016/j.ccr.2019.213145
https://doi.org/10.1016/j.ccr.2019.213145
https://doi.org/10.1002/cplu.202000428
https://doi.org/10.1002/cplu.202000428
https://doi.org/10.1039/c8dt00088c
https://doi.org/10.1016/j.molstruc.2006.12.030
https://doi.org/10.1016/j.inoche.2021.108473
https://doi.org/10.1016/j.inoche.2021.108473
https://doi.org/10.1088/2053-1591/aa54d1
https://doi.org/10.1016/j.ica.2020.120048

Chemistry Africa

17.

18.

19.

20.

21.

22.

23.

24.

25.

Mokaya R (2021) A co-crystallised cobalt(II) cluster of pyridin-
edicarboxylic acid (PDC) as a luminescent material for selec-
tive sensing of methanol. J Fluoresc. https://doi.org/10.1007/
$10895-021-02746-9

Shi M, Yang J, Liu YY, Ma JF (2016) Four coordination poly-
mers based on 1,4,8,1 1-tetrazacyclotetradecane-N,N',N",N”’-
tetra-methylene-benzoic acid: syntheses, structures, and selec-
tive luminescence sensing of iron(IIl) ions, dichromate anions,
and nitrobenzene. Dye Pigment 129:109-120. https://doi.org/10.
1016/j.dyepig.2016.02.022

Mehlana G, Ramon G, Bourne SA (2013) Alcohol responsive
2D coordination network of 3-(4-pyridyl)benzoate and zinc(II).
Zeitschrift Fur Krist 288:318-322. https://doi.org/10.1524/zkri.
2013.1607

Palacios EG, Juarez-Lopez G, Monhemius AJ (2004) Infrared
spectroscopy of metal carboxylates: II. Analysis of Fe(IlI), Ni and
Zn carboxylate solutions. Hydrometallurgy 72:139-148. https://
doi.org/10.1016/S0304-386X(03)00137-3

Tella AC, Owalude SO, Alimi LO, Oladipo AC, Olatunji SJ,
Adeyemi OG (2016) Facile synthesis and vapochromic studies
of Co(II) complexes bearing NO and OO donor ligands. Egypt J
Basic Appl Sci 3:125-133. https://doi.org/10.1016/j.ejbas.2015.
12.001

El-Tabl AS, Abd-Elwahed M, Mohammed MH (2013) Synthesis,
spectral characterisation and cytotoxic effect of metal complexes
of 2-(2-(4-carboxyphenyl)guanidino) acetic acid ligand. Chem
Speciat Bioavailab 25:133-146. https://doi.org/10.3184/09542
2913X13693078033101

Mahapatra BB, Panda SK (2000) Coordination compounds of
Co(II), Ni(Il), Cu(II), Zn(I), Cd(II) and Hg(II) with tridentate
ONS donor azo dye ligands. Biokemistri 22:71-75. http://www.
bioline.org.br/bk. Accessed on 20 Feb 2023

Kaya Y, Mutlu H, Irez G (2010) UV-Vis spectra and fluorescence
properties of two iminooxime ligands and their metal complexes:
optical band gaps. Gazi Univ J Sci 23:13-18. https://dergipark.
org.tr/en/pub/gujs/issue/7387/96710. Accessed on 20 Feb 2023
Rao BV, Puri DM (2011) Copper(II) complexes of organophosho-
nic acids-a comparative study. E-J Chem. https://doi.org/10.1155/
2011/813586

Kavitha N, Ananthal.akshmi PV (2017) Synthesis, characteriza-
tion and thermogravimetric analysis of Co(II), Ni(II), Cu(II) and
Zn(II) complexes supported by ONNO tetradentate Schiff base

26.

217.

28.

29.

30.

31.

32.

33.

ligand derived from hydrazino benzoxazine. J Saudi Chem Soc
21:S457-S466. https://doi.org/10.1016/j.jscs.2015.01.003

SuF, Zhou CY, Wu LT, Wu X, Han C, Wang ZJ (2019) Synthesis,
structure and selective luminescence sensing for iron(III) ions of a
three-dimensional zinc(II) (4,6)-connected coordination network.
Acta Crystallogr Sect C Struct Chem 75:141-149. https://doi.org/
10.1107/52053229619000767

Meng L, Zhao L, Guo G, Liu X, Liang Z, Xiu J, Zhou X (2019)
Syntheses, structures, and characteristics of three metal complexes
constructed using hexacarboxylic acid. Molecules. https://doi.org/
10.3390/molecules24244431

Cychosz KA, Matzger AJ (2010) Water stability of microporous
coordination polymers and the adsorption of pharmaceuticals
from water. Langmuir 26:17198-17202. https://doi.org/10.1021/
1a103234u

Wang J, Jiang M, Yan L, Peng R, Huangfu M, Guo X, Li Y, Wu P
(2016) Multifunctional luminescent Eu(III)-based metal-organic
framework for sensing methanol and detection and adsorption of
Fe(III) ions in aqueous solution. Inorg Chem 55:12660-12668.
https://doi.org/10.1021/acs.inorgchem.6b01815

Liu Y, MaJ, Xu C, Yang Y, Xia M, Jiang H, Liu W (2018) A
water-stable lanthanide coordination polymer as a multiresponsive
luminescent sensor for Fe3*, Cr(VI) and 4-nitrophenol. Dalton
Trans 47:13543-13549. https://doi.org/10.1039/c8dt02202;
Zhang X, Zhan Z, Liang X, Chen C, Liu X, Jia Y, Hu M (2018)
Lanthanide-MOFs constructed from mixed dicarboxylate ligands
as selective multi-responsive luminescent sensors. Dalton Trans
47:3272-3282. https://doi.org/10.1039/c7dt02966g

Chen M, Xu WM, Tian JY, Cui H, Zhang JX, Sen Liu C, Du M
(2017) A terbium(III) lanthanide-organic framework as a plat-
form for a recyclable multi-responsive luminescent sensor. ] Mater
Chem C 5:2015-2021. https://doi.org/10.1039/C6TC05615F
Safe M, Manual H Methanol safe handling manual: 4 th edition
1-17. https://www.methanol.org/wp-content/uploads/2017/03/
Safe-Handling-Manual.pdf. Accessed on 24 Feb 2023

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.

@ Springer


https://doi.org/10.1007/s10895-021-02746-9
https://doi.org/10.1007/s10895-021-02746-9
https://doi.org/10.1016/j.dyepig.2016.02.022
https://doi.org/10.1016/j.dyepig.2016.02.022
https://doi.org/10.1524/zkri.2013.1607
https://doi.org/10.1524/zkri.2013.1607
https://doi.org/10.1016/S0304-386X(03)00137-3
https://doi.org/10.1016/S0304-386X(03)00137-3
https://doi.org/10.1016/j.ejbas.2015.12.001
https://doi.org/10.1016/j.ejbas.2015.12.001
https://doi.org/10.3184/095422913X13693078033101
https://doi.org/10.3184/095422913X13693078033101
http://www.bioline.org.br/bk
http://www.bioline.org.br/bk
https://dergipark.org.tr/en/pub/gujs/issue/7387/96710
https://dergipark.org.tr/en/pub/gujs/issue/7387/96710
https://doi.org/10.1155/2011/813586
https://doi.org/10.1155/2011/813586
https://doi.org/10.1016/j.jscs.2015.01.003
https://doi.org/10.1107/S2053229619000767
https://doi.org/10.1107/S2053229619000767
https://doi.org/10.3390/molecules24244431
https://doi.org/10.3390/molecules24244431
https://doi.org/10.1021/la103234u
https://doi.org/10.1021/la103234u
https://doi.org/10.1021/acs.inorgchem.6b01815
https://doi.org/10.1039/c8dt02202j
https://doi.org/10.1039/c7dt02966g
https://doi.org/10.1039/C6TC05615F
https://www.methanol.org/wp-content/uploads/2017/03/Safe-Handling-Manual.pdf
https://www.methanol.org/wp-content/uploads/2017/03/Safe-Handling-Manual.pdf

	Dual Functional Copper(II) Isophthalate Coordination Polymer for Selective Sensing of Fe3+ Ions and Methanol
	Abstract
	1 Introduction
	2 Materials and Methods
	2.1 Materials
	2.2 Methods
	2.2.1 Preparation of [Cu(ISO)2(H2O)2]·DMF (1)
	2.2.2 Sensing Experiment


	3 Results and Discussion
	3.1 FTIR
	3.2 UV–Vis Spectroscopy
	3.3 Thermal Analysis
	3.4 Powder X-Ray Diffraction Pattern
	3.5 Scanning Electron Microscopy (SEM)
	3.6 EDX Analysis
	3.7 Photoluminescent Property
	3.7.1 Sensing of Metal Cations
	3.7.2 Sensing of VOCs
	3.7.3 Stern–Volmer Plot and Detection Limit


	4 Conclusion
	Anchor 21
	Acknowledgements 
	References


