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Transition metal d'° complexes [ZnL'(CH,COO0),]-2H,0 and [CdL'(CH,C0O0),]-3H,0 have been synthesized and
characterized by infrared (IR) and photoluminescence (PL) spectroscopy. Under near-UV irradiation the powder
samples of two complexes exhibit a strong emission in the spectral range ~ 460-700 nm, with no specific splitting,
while the ligand itself shows no luminescence. The coordination of the ligand with Zn(II) or Cd(II) ions within the
complexes leads to appearance of strong ligand-centered fluorescence emission in the visible domain. The bright-
green luminescence in both complexes is due to the considerable reduction of radiationless rate constants in compari-
son with the free ligand. The relative intensities of Zn(II) compound is higher than that of Cd(I) compound, similarly
as reported in the literature. The relationships between the IR and PL characteristics of Zn(II) and Cd(II) compounds
are discussed. Investigated Zn(II) and Cd(II) complexes appear as promising materials for green-emitting compo-
nents in digital display screens or white-light emitters.

Keywords: d'° metal ions, Zn(Il) complex, Cd(Il) complex, ligand, photoluminescence, optical transitions, white-
light emitters.

SINTEZA, SPECTRELE IR ST PL ALE NOILOR COMPLECSI

[ZnL1(CH3C0O0)2]-2H20 SI [CdL1(CH3C00)2]-3H20

Compusii coordinativi [ZnL'(CH,COO),]-2H,0 si [CAL'(CH,COO0),]-3H,0 au fost sintetizati si caracterizati prin
spectroscopia in infrarosu (IR) si spectroscopia de fotoluminescenta (PL). La iradierea cu un fasciul din domeniul
UV apropiat, acesti compusi prezintd o emisie puternica cu o banda larga in domeniul ~ 460-700 nm, in timp ce
ligandul in sine nu prezintd luminescenta. Coordinarea ligandului cu ionii de Zn(II) sau Cd(II) conduce la aparitia
unei emisii puternice in domeniul vizibil, centrate pe ligand. Luminescenta verde-intensa a complecsilor de Zn(II)
sau Cd(II) se datoreaza reducerii considerabile a ratei proceselor neradiative comparativ cu ligandul liber. Intensi-
tatea relativa a emisiei pentru compusul de Zn(II) este superioard fatd de intensitatea emisiei compusului de Cd(II),
similar cu datele din literatura. Este examinata corelatia dintre spectrele IR si proprietétile de fotoluminescenta ale
compusilor de Zn(II) si Cd(Il). Complecsii investigati reprezintd materiale promitatoare pentru aplicatii in ecranele
de afisaj digitale sau in sursele de lumina alba.

Cuvinte-cheie: ioni metalici d'’, complex Zn(1l), complex Cd(Il), ligand, fotoluminescentad, tranzitii optice, surse
de lumina alba.

Introduction

In recent years considerable research efforts have been devoted to coordination compounds based on tran-
sition metals (the group 12 elements) and organic ligands. Of particular interest are coordination compounds
containing d’’ metal ions, such as Zn(II) (3d'°) and Cd(II) (4d'°), which have been extensively investigated
due to their important roles in biological systems and their attractive photophysical properties [2, 4, 12, 21].

337



STUDIA UNIVERSITATIS MOLDAVIAE
Revista stiintifica a Universitatii de Stat din Moldova, 2026, nr. 1(191)

Both Zn(II) and Cd(II) ions possess a closed-shell d’? electronic configuration, which results in diamagnetic
behaviour and the absence of d—d electronic transitions. Consequently, their optical properties are predomi-
nantly governed by ligand-centered (LC) or charge-transfer transitions.

Among group 12 metal complexes, Zn(Il) compounds have received particular attention because zinc is
abundant, relatively inexpensive, and generally regarded as environmentally benign, making Zn(II)-based
materials attractive “green” alternatives [3]. Owing to the wide variety of possible coordination numbers,
geometries, and molecular architectures, both Zn(Il) and Cd(I1) coordination compounds exhibit remarkable
versatility in their chemical and luminescent properties [3, 6, 17, 20]. In addition, Zn(II) ions play essential
roles in numerous biological processes, including the functioning of the nervous and immune systems [21].

Both Zn(Il) and Cd(II) ions readily coordinate with a broad range of ligands, including N-, O-, and
S-donor ligands, as well as mixed-donor systems. This versatility enables the rational design of diverse
supramolecular architectures such as metal-organic frameworks (MOFs), coordination polymers, and lu-
minescent hydrogels [22]. Coordination compounds of Zn(II) and Cd(II) consist of a central divalent metal
ion surrounded by ligand molecules or ions, which are bound through coordinate covalent bonds formed
by donation of electron pairs from the ligands to the metal center. In particular, Cd(II), similar to Zn(II),
possesses a fully filled d shell (4d'°) and shows a strong tendency to form stable coordination compounds.

Cd(II) ions are characterized by a relatively large ionic radius and flexible coordination numbers, typi-
cally ranging from four to eight. Depending on the nature of the ligands, Cd(II) complexes may adopt a
wide variety of coordination geometries, including tetrahedral, octahedral, trigonal, square-pyramidal, or
bicapped trigonal-prismatic arrangements [2]. These structural features enable fine tuning of supramolecu-
lar architectures and photophysical properties. In particular, emission colour can be efficiently modulated
through ligand design, substitution effects, coordination geometry, solvent interactions, or encapsulation,
making Cd(IT) complexes promising candidates for multicolour optical sensors and luminescent markers.

Furthermore, as a heavy metal, Cd(II) induces strong spin—orbit coupling (SOC) in ligand-centered ex-
cited states, which facilitates intersystem crossing (ISC) and increases the probability of phosphorescence
from triplet states. Many Cd(II) coordination compounds, especially those containing carboxylate, thiolate,
or aromatic ligands, exhibit high photoluminescence quantum yields. This behaviour is often attributed to
efficient ligand-centered or charge-transfer emission and to the suppression of nonradiative deactivation
pathways due to rigid coordination environments. Because Zn(I1) and Cd(II) complexes frequently display
intense blue—green emission, they can, in some cases, serve as alternatives to lanthanide(IIl) compounds,
which typically exhibit weak luminescence in this spectral region.

Zn(I1) and Cd(II) complexes are therefore often investigated in parallel, as they provide a well-defined
comparative platform for assessing the influence of metal ion size, coordination geometry, and structural
rigidity on the properties of coordination compounds, particularly in luminescent materials and molecu-
lar sensing applications [18]. In this context, the present work focuses on the synthesis and comparative
infrared (IR) and photoluminescence (PL) characterization of Zn(Il) and Cd(II) coordination compounds,
aiming at a deeper understanding of their photoluminescence behaviour with respect to potential practical
applications.

1. Materials and methods

1.1. Materials

All the reagents used in this study were obtained from commercial sources and employed as received
without additional purification. As starting materials isonicotinic hydrazide, o-phthalaldehyde, methanol,
diethyl ether, Zn(CH,COO),2H,0, Cd(CH,COO0),2H,0 were used.

1.2. Synthesis of L!

Isonicotinic hydrazide (0.112 g, 8 mmol) was dissolved in a methanol (5 mL) with permanent stirring
and heating. Then a hot solution of o-phthalic dicarboxaldehyde (0.052 g, 4 mmol) in a methanol (5 mL)
was added. The resulting mixture was stirred and heating for about 1h. The white precipitate was filtered
off, washed with methanol, diethyl ether and then dried in air. Yield: 0.090 g, 60%. Elemental analysis was
calculated for C, H N O, (372.380 g/mol): C 64.51, H 4.33, N 22.57; found C 65.48, H 4.17, N 22.77%.
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IR (v, cm™) 3229 m, 3154 sh, 3069 m, 3047 m, 2949 sh, 2842 w, 2611 w, 2198 w, 1950 w, 1659 vs, 1598
m, 1584 m, 1550 vs, 1480 m, 1444 w, 1408 m, 1369 m, 1331 w, 1286 vs, 1217 m, 1157 w, 1141 m, 1112 w,
1063 sh, 1055 s, 993 w, 960 w, 943 m, 919 m, 862 w, 844 m, 828 sh, 754 s, 747 m, 705 w, 685 sh, 671 sh,
623 w, 542 vw, 516 vw, 492 w, 465 vw.

1.3. Synthesis of [ZnL'(CH,COO0),]-2H,0

Isoniazid (0.028 g, 2 mmol) was dissolved in a methanol (5 mL) with permanent stirring and heating.
Then a hot solution of o-phthalic dicarboxaldehyde (0.013 g, 1 mmol) in a methanol (5 mL) was added.
After 5 min was added hot solution of Zn(CH,COO),-2H,0 (0.022 g, 1 mmol) in a methanol (5 mL). The
resulting solution was stirred and heating for about 1h. After cooling, a yellow precipitate was separated
upon filtration, washed with methanol, diethyl ether and dried in air. Yield: 0.049 g, 84%. Elemental analy-
sis was calculated for C,,H, N O,Zn (591.889 g/mol): C, 48.70; H, 4.43; N, 14.19; Zn, 11,05, found: C,
49.27; H, 3.34; N, 15.73; Zn, 11,50 %. IR (v, cm™): 3352 br, 3192 br, 3079 br, 2958 m, 2503 w, 1662 w,
1617 m, 1598 vs, 1574 s, 1516 vs, 1484 vs, 1418 m, 1367 vs, 1315 m, 1271 w, 1238 m, 1153 m, 1085 w,
1057 m, 1031 s, 1022 s, 963 m, 948 m, 935 m, 894 m, 847 m, 804 w, 761 s, 750 s, 699 vs, 666 vw, 581 w,
557w, 520 w, 469 vw, 445 w, 421 vw.

1.4. Synthesis of [CdL'(CH,C0OO0),]-3H,0

Isoniazid (0.168 g. 12 mmol) was dissolved in a methanol (5 mL) with permanent stirring and heating.
Then a hot solution of o-phthalic dicarboxaldehyde (0.088 g, 6 mmol) in a methanol (5 mL) was added.
After 5 min was added hot solution of Cd(CH,COO0),-2H,0 (0.069 g, 3 mmol) in a methanol (5 mL). The
resulting solution was stirred and heating for about 1h. After cooling, a yellow precipitate was separated by
filtration, washed with methanol, diethyl ether and air dried. Yield: 0.110 g, 56%. Elemental analysis was
calculated for C,,H, N.O,Cd (656.925 g/mol): C, 43.88; H, 4.29; N, 12.79; Cd, 17.11; found C, 43.79; H,
4.35; N, 13.12; Cd, 17.05%. IR (v, cm™): 3600-3350 br, 3329 m, 3247 m, 3052 w, 2976 w, 2937 w, 2898
w, 1659 s, 1610 m, 1539 vs, 1498 m, 1464 sh, 1453 m, 1411 vs, 1373 m, 1335 m, 1311 m, 1261 m, 1224 s,
1181 s, 1159 vw, 1144 m, 1111 m, 1065 m, 1049 w, 1017 s, 945 m, 910 m, 896 m, 851 m, 830 s, 767 s, 739
m, 707 vw, 695 m, 675 m, 647 m, 636 m, 619 m, 541 w, 529 w, 465 w.

Elemental analyses for carbon, hydrogen and nitrogen were carried out on a GmbH Vario-EL-III-
CHNOS elemental analyser at the Centre for physical and inorganic chemistry of the Institute of Chemistry.

Photoluminescence characteristics were investigated at room temperature. The low-resolution excita-
tion spectra (0.125 nm) were registered with an MDR-23 single grating monochromator (LOMO, St. Pe-
tersburg, Russia) as an excitation source and a double grating spectrometer DFS-52 (LOMO, St. Petersburg,
Russia) for collecting the PL emission. A halogen lamp OSRAM 64623 HLX 12V 100W was used as a light
excitation source. The spectra were corrected for the instrument spectral sensitivity. Low resolution emis-
sion spectra (0.125 nm) were registered with an MDR-23 single grating monochromator and a Hamamatsu
photomultiplier head H9319-02-12 (Hamamatsu Photonics K.K., Japan) in a photon counting mode. PL
emission spectra were registered with a Thorlabs collimated laser diode module (CPS405 405 nm, 4.5 mW)
as an excitation source.

IR spectra were registered with a Perkin-Elmer 100 FT-IR spectrometer at room temperature using ATR
technique (4000-650 cm™) and in Nujol (650-400 cm™). Intensities are presented as: br = broaded, sh =
shoulder, vs = very strong, s = strong, m = medium, w = weak, vw = very weak.

2. Results and Discussion

2.1. Infrared spectra

The IR spectrum of the ligand (L') (Figure 1) contains an absorption band at 3229 cm™ of medium in-
tensity, assigned to v(N-H) vibrations; v(C-H) absorption bands at 3069 cm™ (v, ) and 3047 cm™ (v ). The
absorption band at 1659 cm’!, attributed to v(C=0) vibrations, has the highest intensity in the spectrum.
A high-intensity band at 1550 cm™ is assigned to 6(NH)+v(C-N) vibrations, also known as the “amide II
band”, while the intense band at 1286 cm™ corresponds to N-C=0 vibrations [14].

The medium intensity absorption bands at 1584, 1480 and 747 cm™! indicate the 1,2-substitution type in
the benzene ring [15]. The deformation vibrations C-H in-plane 8pl_(CH) in the aromatic rings with 1,2/1,4
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substitution type occurred at 1217, 1055 and 993 cm!. The absorption bands at 844 cm™ and 754 cm™! are
attributed to the C-H out-of-plane 6(CH) vibrations of two adjacent hydrogen atoms in the pyridine ring
(1,4 substitution type) and of four adjacent hydrogen atoms in the benzene ring (1,2 substitution type),
respectively.

100 4 The IR spectrum of Cd(II) complex (Figure 2)
contains a relatively narrow medium-intensity
i ' e (1 [ band at 3329 cm’, attributed to associated

2 ' .l |: | Vv(OH) vibrations, and a very narrow band of
' ) higher intensity at 3247 cm’, attributed to the
v(NH) vibrations. A high intensity band at 1659

{ cm! is also observed, which is attributed to the

0" ‘ | | I v(C=0) vibrations, matching the position of

80 -

Transmittance (%)

this band in the IR spectrum of L'. The carbox-
ylate ions CH,COO in this spectrum absorb at
1539 and 1411 cm’, showed a highest intensity
and broadest than the other bands. Considering
that the first value representing the v vibra-
Figure 1. Infrared spectrum of the ligand L1 tions, and the second - vs( C==-0) vibrations in
carboxylate ions A(v_-v )=1539 - 1411= 128 cm"),
we can conclude the bidentate mode of coordination to the Cd(II) ion. Medium-intensity bands at 1610,
1498 and 1453 cm! correspond to stretching vibrations (C=C). The weaker absorption bands at 1464 and
1373 cm™ are assigned to §_(CH,) and 6 (CH,) vibrations, respectively. The absorption bands at 1261 and
1065 cm™ are caused by the 1,2/1,4 substitution type in the aromatic rings [15]. The absorption bands of
deformation oscillations C-H in-plane d (CH) in aromatic rings with 1,2/1,4 substitution can be observed
at 1261, 1224, 1065 and 1017 cm'; but out-of-plane for two adjacent hydrogen atoms (1,4 substitution
type) — at 830 cm, and for four adjacent hydrogen atoms (1,2 substitution type) — at 767 cm™'.
100 4 - . The IR spectrum of Zn(II) compound (Fig-
- ol .1- || ure 3) differs significantly from that of the
| il _|| ‘ \ [L Cd(II) compound. The v(OH) at 3352 cm™' and

60

—_—

ey ——— P ——————————
4000 3500 3000 2500 2000

— e
1500 1000 500
Wavenumber (cm™")

w0
L=,
1

i || v(NH) at 3192 cm™' absorption bands are sub-
] E l stantially broader compared to those in the
: spectrum of the Cd(II) compound, which leads
to the conclusion that in the Zn(Il) complex
- _ these vibrations are associated more strongly.
Ly The absorption band v(C=0), present in both
T E r the spectra of L' and Cd(II) compound spectra
at 1659 cm’, is absented here, but a new ab-
sorption band of the highest intensity appears
at 1370 cm™. So the band v(C=0) is trans-
formed to v(C===0) caused by the electronic
density delocalization effect as a result of the
Figure 2. Infrared spectrum of the complex formation of metallocycles, and shifts to the
[CdL1(CH3C0O0)2]-:3H20 low-frequency region in this spectrum. The
absorption bands at 1617 and 1316 cm™' are as-

sumed to represent the v and v_vibrations of the monodentately coordinated carboxylate ions. The
high-intensity absorption band at 1520 cm™' is attributed to (NH)+v(C-N) vibrations (amide II band).
Notably, the most intense and very broad bands at 1539 and 1411 cm™!, which are present in the spec-
trum of the Cd(II) complex, are absent in the spectrum of the Zn(II) complex. The deformation vibra-
tions C-H in-plane of the aromatic rings 8, (C-H) appear as bands at 1240, 1058 and 962 cm™'; and the
non-planar for two adjacent hydrogen atoms — 848 cm!, and for four adjacent hydrogen atoms — 701
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100 - cm’!. Based on the IR spectral data, it can be

oge 4 assumed that in the case of the Zn(II) complex,

95 + _ e i L |I the carboxylate ion COO™ most likely coordi-

_ 1 |’ 1 : nates in the monodentate manner A(v -v) =

£ W 1| I f 1617 -1316 =301 cm™") with the highest value

S iz o lf of A(v,-v) among all coordination types and
£ f-\ the ionic form of COO- [15].

g i | | ‘ 2.2. Photoluminescence properties of the

= complexes

75 The photoluminescence (PL) properties of

the Zn(II) and Cd(II) coordination compounds

70 ‘ _ r ‘ ‘ . r were investigated on powder samples at room

4000 3500 3000 2500 2000 1500 1000 500  temperature under excitation of laser beam

Wavenumber (cm™) 405 nm. The excitation spectrum of the Zn(II)

Figure 3. Infrared spectrum of the complex complex, recorded by monitoring the emission

[ZnL1(CH3COO)2]-2H20 at 506 nm is represented in Figure 4. A broad

excitation band extending from approximately
330 to 500 nm is observed, with a pronounced maximum at around 469 nm and a weak shoulder near
398 nm. Such a broad excitation profile is characteristic of ligand-centered or charge-transfer transitions.
The weak shoulder at ca. 398 nm can be tentatively assigned to a higher-energy ligand-centered n—m*
transition.

Given the d'’ electronic configuration of the Zn(II) ion, d—d transitions are absent and the metal cen-
ter does not contribute directly to the electronic absorption. Consequently, the observed luminescence
originates from the organic ligand framework or from ligand-based charge-transfer states, such as ligand-
centered (LC) or, less frequently, ligand-to-ligand charge-transfer (LLCT) states, as reported for similar
Zn(IT) systems [8,9,16]. The proximity of the excitation maximum (~ 469 nm) to the onset of the emis-
sion band (~ 506 nm) indicates a relatively small Stokes shift, consistent with fluorescence arising from
a ligand-centered excited singlet state (m*—).

Upon excitation at 405 nm, both Zn(II) and
Cd(IT) complexes exhibit intense visible lumi-
nescence, readily observable by the naked eye.
The PL emission spectra of the complexes are
presented in Figure 5. Under near-UV excitation,
both compounds emit broadly in the green—red
spectral region, whereas the free ligand L' shows
no detectable emission under identical condi-
tions. This behavior clearly indicates that coor-
dination to Zn(II) or Cd(II) ions is essential for
activating the luminescence.

350 400 450 The emission spectrum of the Zn(IT) complex
A M consists of a broad, asymmetric band spanning

Figure. 4. Excitation spectrum of Zn(IT) complex approximately 460—-720 nm, with a dominant
powder sample recorded for the emission band at maximum at ~507 nm and a shoulder at around
506 nm 546 nm. A steep rise in emission intensity is ob-

served between 450 and 507 nm, followed by a
gradual decay toward longer wavelengths. In contrast, the Cd(Il) complex displays a significantly lower
emission intensity—more than two times weaker than that of the Zn(II) analogue—and exhibits a broad,
nearly featureless emission band in the same spectral range, with a flat maximum centered near 530 nm
and weak shoulders at approximately 485 and 608 nm.

341



STUDIA UNIVERSITATIS MOLDAVIAE
Revista stiintifica a Universitatii de Stat din Moldova, 2026, nr. 1(191)

2500 Since the free ligand is non-emissive under
405 nm excitation, while both metal complexes

2000 4 exhibit pronounced luminescence, the emission
1 can be attributed to coordination-induced ef-

fects. Zn(II) and Cd(II) ions possess closed-shell

= 1500 4

= d"’ configurations and are therefore not intrin-
© sically emissive. However, metal coordination
- 10004 2 significantly rigidifies the ligand framework,
suppressing nonradiative decay pathways asso-
500 ciated with ligand vibrations and rotations [1].
3 As a result, ligand-centered fluorescence is en-
o I ———— hanced upon complexation. In addition, coordi-
500 550 600 650 700 nation may facilitate intraligand charge-transfer
A, M (ILCT) or LLCT processes, contributing to the

Figure 5. PL emission spectra of coordination observed emission [13].
compounds registered under excitation of 405 nm The presence of a single, broad emission band
laser beam: 1 - [ZnL1(CH3CO0O0)2]-2H20;2 - [CdL1 for both Zn(II) and Cd(II) complexes suggests
(CH3CO00)2]-3H20; 3 - L1 that the luminescence originates from m—m*

transitions within an extended conjugated ligand
system or from intramolecular charge-transfer (ICT) states [8]. The broad emission tail extending into the
red region points to inhomogeneous broadening, which may arise from structural disorder, multiple emis-
sive conformations, or intermolecular interactions in the solid state.

For the Zn(II) complex, the intense maximum at ~ 507 nm is attributed to radiative decay from the low-
est singlet excited state (S,—S ). The shoulder at ~ 546 nm may originate from vibronic coupling or from
the presence of additional emissive species, such as different conformers or aggregated states.

It is well established that Zn(II) chelate complexes often exhibit significantly enhanced fluores-
cence compared to their free ligands [11]. In the uncoordinated state, organic ligands typically possess
flexible structures and multiple vibrational degrees of freedom, which favour nonradiative relaxation
and result in low quantum yields. Coordination to Zn?* or Cd** ions increases structural rigidity and re-
duces these nonradiative pathways. As neither Zn** nor Cd*"ions support d—d transitions, the emission
remains ligand-centered and can be assigned to n*—n, n*—n, ILCT, or LLCT transitions. Such delo-
calized electronic transitions naturally give rise to broad, structureless emission bands, as observed in
Figure 5.

The luminescence mechanism in Zn(Il) and Cd(II) complexes differs fundamentally from that of lan-
thanide-based systems, such as Eu(IIl) complexes. In lanthanide compounds, emission arises from intra-4f
radiative transitions, producing sharp, line-like spectra with characteristic Stark splitting [5]. In contrast,
Zn(I1) and Cd(IT) complexes are often described as spectroscopically silent with respect to metal-centered
transitions, due to their closed-shell electronic configurations, [Ar]3d!° for Zn*, and [Kr]4d!® for Cd*". As
a result, the metal ions primarily act as structural scaffolds that modulate ligand geometry and electronic
structure rather than serving as emissive centers.

In both Zn(I1)/Cd(II) and lanthanide complexes, photoexcitation initially occurs within the ligand. How-
ever, in Zn(Il) and Cd(II) systems, the excited ligand has no energetically accessible metal-centered states
to which energy can be transferred. Because Zn?" (3d'°) and Cd** (4d'°) have no low-lying metal-centered
excited states, the PL spectrum reflects ligand-based or charge-transfer processes, not d—d transitions [10].
Consequently, the excited state relaxes radiatively via ligand-based fluorescence or, in some cases, phos-
phorescence, leading to broad molecular emission bands. The photoluminescent properties of these com-
plexes are therefore governed by ligand electronic structure, coordination-induced rigidity, and steric ef-
fects [7,19]. Unlike rare-earth ions, Zn(II) and Cd(II) complexes lack atomic-like transitions and do not
exhibit Stark splitting, as their emission originates from delocalized molecular orbitals rather than localized
atomic states.
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0.0- The broad emission bands observed for both complexes
320 can be further attributed to strong coupling between the elec-

0.5 tronic excited states and molecular vibrations of the organic
ligand. Such electron—phonon interactions lead to vibra-
tional and inhomogeneous broadening, effectively washing
out fine spectral features. Additional broadening may arise
from environmental effects, including local polarity varia-
tions, molecular disorder, and intermolecular interactions in
the solid state. Particularly, comparing the Zn(II) vs Cd(II)
complex, Cd(II) shows broader, red-shifted emission proba-
620 bly due to heavier atom and larger coordination sphere. Ad-
. ditionally, higher PL intensity for the Zn(II) complex may
indicate on more rigid framework, while narrower bands for
this complex suggest reduced vibrational coupling [9].
The calculated CIE (Commission Internationale de
1 ek I’Eclairage) chromaticity coordinates, derived from the
056 o0 02 03 o4 05 o6 07 o8 PL spectra (Figure 5), are shown in Figure 6. The Zn(II)
; complex exhibits coordinates of x =0.2785 and y = 0.5604,
Figure 6. CIE colour coordinate plot while the Cd(Il) complex shows x =0.3286 and y = 0.4555.
showing the x,y coordinates of the emission Both values fall within the yellow—green region of the chro-
in Zn(Il) and Cd(IT) complexes. The emis- maticity diagram, indicating that these materials may be
sion colour is marked by the blue circles. suitable as green-emitting components for applications in
(1) Zn(1I) complex (x = 0.2785; y = 0.5604); RGB-based devices or white-light-emitting systems when
(2) Cd(IT) complex (x = 0.3286; y = 0.4555)  combined with complementary blue and red emitters.
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Conclusions

The d" transition-metal coordination compounds [ZnL'(CH,COO),]-2H,0 and [CdL'(CH,CO0),]-3H,0
were successfully synthesized and characterized by infrared and photoluminescence spectroscopy. Under
near-UV excitation, the powder samples of both complexes exhibit intense visible emission, characterized
by broad, structureless bands extending over the 460—700 nm spectral range.

In contrast, the free ligand L' shows no detectable luminescence under identical excitation conditions.
The emergence of strong emission upon coordination to Zn(II) and Cd(II) ions clearly demonstrates that
metal-ligand complexation plays a key role in activating and enhancing the photoluminescent response.
The observed bright green emission originates from ligand-centered excited states and is attributed pri-
marily to coordination-induced rigidification of the ligand framework, which effectively suppresses nonra-
diative deactivation pathways relative to the free ligand.

A comparative analysis reveals that the Zn(II) complex exhibits higher emission intensity than its Cd(II)
analogue, in agreement with trends reported in the literature for related d’’ metal systems. Differences
in photoluminescence efficiency are likely related to variations in coordination geometry, ligand—metal
interactions, and excited-state relaxation dynamics. The relationships between the PL characteristics of the
Zn(II) and Cd(IT) complexes have been discussed in detail. Owing to their broad fluorescence bands span-
ning the green region of the visible spectrum, the investigated Zn(Il) and Cd(II) complexes appear to be
promising candidates for use as green-emitting components in RGB-based devices or as emissive materials
in white-light-emitting systems.
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