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AbstractUtilizing inexpensive PbO-B2O3-SiO2-ZnO glass as the host, a new environmentally friendly method for phosphor-transformedWLED utilizing Ce:YAG-doped glass and Titanium oxide (TiO2) was effectively created for this study. This method demonstratedgood sintering behavior and elevated visible transparency with a sintering heat level reaching 750◦C while avoiding influence onphosphor samples. The optic characterization of WLED can be simply adjusted by only modifying the temperature, incorporatingdosage, as well as sample breadth to suit the mucous sintering for phosphor within glass (PwG). The perfect sample amount isregulated, reaching 5 wt.% of the end combination, and the most suited thickness of samples is discovered to be 0.8 mm. As aconsequence, the optimum heating condition is sintered at 700◦C within 40 minutes. The built-in PwGWLED displays an elevatedilluminating effectiveness of 134.33 lm/W, associated hue temperature of 4696 K, and hue rendering index of 68.5. PwG’s improvedheat quenching ability when combined with traditional silicone resin and TiO2 makes it clear that the glass ceramic substance usedtoday is highly practical for use in WLED apparatuses.
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1. INTRODUCTION

Owing to its significant significance in technological usage to
be a novel generation solid-state illumination supply and the
exceptional requires in many areas, including long lifespan,
energy efficiency, and environmental friendliness, diode emit
white illumination (WLED) has been the focus of extensive re-
search throughout recent years (Qiang et al., 2025; Fang et al.,
2025; Cong and Anh, 2025). Although this is going on, efforts
are being made to develop WLEDs that have qualities such
as elevated luminous effectiveness (LE), adjustable correlated
hue temperature (CCT), elevated hue rendering index (CRI),
and long-term reliability that are greater to those of conven-
tional illumination supplies (Anh and Ngoc, 2020; Zhou et al.,
2024). Additionally, it is anticipated to be a strong contender
for a solid-state illumination supply that can eventually replace
incandescent or fluorescent lights.

To the best of our understanding, a solid-state semiconduc-
tor gadget called an LED (light-emitting diode) can transform
electrical power straight into illuminating power. Organic sili-
cone surrounds a semiconductor chip called LED (Kumar and

Kumar, 2024) . The cathode of the chip is the end that connects
to a bracket, and the anode is the end that is linked to the power
source. Thus, it comprises an n-kind semiconductor, which is
driven by electrons, connecting with a p-kind semiconductor,
which is controlled by holes. The chip emits photons when
current flows across it, pushing electrons into the p-kind region
and recombining them with holes in the p-n junction area. A
valence range is produced by the anode, whereas a conductive
range is produced by the cathode (Zhang et al., 2024; Chen and
Huang, 2024). Among them, a band space (forbidden band)
would manifest. In the p–n junction area, the re-mixing of
electrons and holes produces power that is emitted as photons.
The development of the p–n junction determines the frequency
(hue) of the produced illumination (Tran et al., 2020) .

To create white illumination from blue LEDs, a number of
techniques have been suggested. Ce:YAG granules are mixed
within natural silicone as well as applied to blue chips in com-
mercial devices (Markovskyi et al., 2024; Le et al., 2021). Phos-
phors absorb some of the blue illumination, which is then par-
tially released as yellow illumination; the remaining amount is
transferred. White illumination is created when blue as well
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as yellow rays are combined. The support of phosphor gran-
ules by matrix components is crucial in order to evenly spread
the particles over the LED chips to create a steady formation.
Curable silicone is now the most often used carrier substance
for phosphors in wavelength changers due to its elevated optic
transmission and low fabrication heat. Nevertheless, due to the
organic silicone’s low glass transformation heat, UV light and
heat over 150◦C damage it, turning the generated hue yellow
and producing a significant drop in transmission. As a result,
the yellowish organic silicone impairs the optic capabilities of
WLED, as seen by lumen loss and hue change. It, therefore,
becomes needed for creating novel silicone-free heating-steady
phosphor carriers for use in elevated-energy WLEDs (Wang
et al., 2024; Chan et al., 2024).

Ce:YAG glassy ceramic (CGC), the novel luminous sub-
stance that contains nano-/micro-crystalline granules concen-
trated through preliminary glassy substances through carefully
regulated crystallizing process, is utilized in place of the tradi-
tional silicone-derived phosphor conversion when it comes to
building elevated-energy WLEDs. It is a significant material
with great heating resistance and ease of shaping, and it may
concurrently be employed as an encapsulating substance and lu-
minous convertor in phosphor-transformed WLEDs. Remark-
ably, this GC-based WLED displays show lower degradation
than silicone-based WLED in terms of maximum emitting
strength, hue change, lumen loss, transmission loss, and resis-
tance to heating deterioration, heating shock, and damp heat
(Xu et al., 2024) . Consequently, glass crystallization technique
and low-heat co-sintering are the two primary synthesizing
routes for creating CGC phosphors. The first method has
many benefits, including portability, affordability, and the abil-
ity to create a variety of phases and configurations by creating a
suitable glass composition and crystallization, but it additionally
comes with numerous drawbacks, including constructed uncer-
tainty of the glass and the need to exactly regulate crystallizing
conditions. The WLED’s LE accompanied by CGC merely
reached 52.20 lm/W because partitioning every Ce3+ triggers
within the YAG base throughout its crystallizing process as
well as achieving elevated translucency are challenging (Liu
et al., 2024) . The other offers numerous benefits, including
a lower sintering temperature and the ability to combine dif-
ferent commercial phosphor powders with glasses. Chen and
Wang most lately used the joint-sintering process under small
heat level for creating CGCs yielding an elevated QY reaching
92%. Because pricey TeO2 is used as the primary glass element
in this technique, the issue of its expensive expense still exists.
Additionally, the preparing technology is complex and requires
two procedures. In this section it becomes necessary to design
a new, straightforward, and workable technique and increase
specimen transparency in order to enhance the LE for CGC
samples (Zeng et al., 2025) .

The research herein focuses on creating translucent CGCs
that can be utilized as yellow phosphors for WLEDs using a
previously unreported sole-stage low-temperature co-sintering
process. Ce:YAG samples and glassy powder samples possess-

ing elevated refractivity indices were combined to create com-
pounds. The viscous sintering of the compound substances
has been tailored for the heating circumstance, incorporat-
ing dosage, and sample breadth. The co-sintered mixes’ mi-
crostructures and local compounds were examined. Addition-
ally included were CGCs’ optic characteristics and crystalline
procedure (Liu et al., 2025) . Compared to an earlier work by,
which employed SZSPOE as scattering material, the Ce:YAG-
integrated PwG samples yield greater scattering coefficients
under high wavelengths, more consistent CCT outcomes across
various particles sizes, and smaller CRI and CQS reduction as
the particle size increases.

2. EXPERIMENTAL SECTION

2.1 Chemical and Procedure
Glass frits and Ce:YAG samples were combined into a mixture
containing 47PbO–35B2O3–7SiO2–11ZnO (mol%). The frits
possess a small softening degree, advantageous in preventing
unforeseen phosphor degradation during thermal treatment.
Additionally, this glass has a refractive index of 1.81, which
is comparable to the 1.83 for Ce:YAG. Since the entire inner
reflection at the interface results in a loss of illuminating ef-
fectiveness, it is crucial to fit the refractive indices of the two
mediums. In the years to come, PbO has to be substituted with
an environmentally safe element (Jiang et al., 2025) . To create
homogenous particles, Ce:YAG were utilized directly under
no further processing, with the end result’s phosphor powder
content being adjusted, reaching 3 wt.%, 5 wt.% as well as 7 wt.%.
In an agate mortar, these mixes were homogenously combined
and pulverized for one hour. Following that, they were sintered
under various heating conditions within a furnace, lasting any-
where from 20 minutes to 60 minutes at temperatures between
650 and 750◦C. To regulate the finished thickness of the sin-
tered examples, 100 g loads were utilized during the sintering
process. Details on instruments used for characterizing the
samples are detailed below.

2.2 Instrumentation and Characterization
Every sample was dual-plane polished. The crystalline forma-
tion for the sampling units was assessed via X-ray diffracting
utilizing D8 Focus Bruker from Germany under Cu subject, a
quickening voltage reaching 40 kV, as well as a scanning span
between 20◦ and 80◦ with a scanning step reaching 0.02 (◦)/s.
The form as well as magnitude for the sampling units were
assessed via field-discharge scanning electron microscopic as-
sessment utilizing FEI Nano SEM 200 apparatus (Li et al.,
2024) . The photoluminescence (PL) spectra as well as PL
lifetime degradation arch of the samples were assessed via one
FluoroMax-4 spectrophotometric apparatus from HORIBA
Jobin Yvon. The optical attributes were examined via one in-
corporating globe PMS-50, Everfine from China, subject to a
forward bias reaching 20 mA. Every assessment was conducted
under room temperature.
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Figure 1. XRD Profile of Ce:YAG

Figure 2. SEM Visual of Ce:YAG

3. RESULT AND DISCUSSIONS

3.1 Attribute Analysis
The stage clarity as well as crystalline structure for the acquired
samples subject to sintering process under disparate thermic
state was examined via XRD assessments. According to Figure
1, the XRD profile for Ce:YAG phosphor sample is compatible
with the conventional card (JCPDS No. 33–0040), suggesting
that the sample undergoes desirable crystallization (Zhao et al.,
2015) . Posterior to integrating said sample unto the glass lat-
ticework, illustrated via Figure 1(a), the XRD apexes for the
acquired samples subject to sintering process under 650◦C
within forty minutes or 700◦C within forty minutes would re-
semble the conventional YAG granule (JCPDS No. 33–0040).
Impure apexes are absent. Regardless, as the sample under-
goes a sintering process under 750◦C within forty minutes, the
quantity of XRD apex declines (Gong et al., 2015) . Afterwards,
based on Figure 1(b), as the synthesized samples undergo a
sintering process under 700◦C within fifteen, forty as well as
fifty-five minutes, every XRD apexes would resemble the con-
ventional YAG granule, showing that the phosphor possesses
desirable thermic attribute as well as the ability to withstand sig-
nificant heat level under 700◦C (Lü et al., 2015) . Additionally,
every sample displays a glassy status (Qin et al., 2024) .

The SEM visual for the synthesized samples subject to the

sintering process under heat levels between 650◦C and 700◦C
within forty minutes as well as temporal units between fifteen
and fifty-five minutes under 700◦C is displayed via Figure 2,
where the synthesized samples display desirable translucency.
The significant optic translucency for said samples results from
the significant refraction indicator from the PBSZ glassy base
resembling Ce:YAG. Subsequently, a small illumination disper-
sion penalty manifests, proving challenging for application to
regular slurry due to the uneven allocation for phosphor within
the organic sap (Long et al., 2020) . With the extension in the
sintering heat as well as temporal unit, the sample chroma is
altered between vivid yellow and faint yellow since the phos-
phor would merely withstand a strong heat of 700◦C within a
specific period, in agreement with Figure ??. Afterwards, the
intrinsic micro-formation as well as granule allocation for the
sampling units would be noteworthy, displayed via Figure 2,
the phosphor samples would be seemingly integrated within
the glassy latticework proficiently while avoiding observable
crevices as well as inconsistencies. Since supplementary pro-
cessing would not be conducted upon Ce:YAG, the form as
well as magnitude allocation for the phosphor granules would
be uneven (Huang et al., 2015) . The superior homogeneity for
the powdered phosphor allocated within the glassy latticework
is displayed via Figure ??. Notably, the quantity of phosphor
granules declines under surging sintering heat, caused by the
severe corrosion for the phosphor via the liquifying glass featur-
ing particularly substantial sintering heat (Won et al., 2011) . As
such, smaller sintering heat proves paramount for developing
CGC with desirable luminescent attributes. As a result, the
desirable thermic state would be preliminarily deemed 700◦C
within forty minutes.

For additional validation, the PL as well as PLE spectra for
the synthesized samples would be identified and displayed via
Figure 3. The PLE spectra for the synthesized samples exhibit
one wide exciting band focalized under roughly 400 nm and
one exciting band found under roughly 350 nm caused by the
4f–5d shift for Ce3+, as displayed via Figure 3(a) and (c), respec-
tively. Additionally, as the synthesized samples are subject to
blue illumination exciting process under 400 nm, they would
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Figure 3. PLE and PL Spectra of the Ce:YAG PwG Sintered (a) and (b) at Different Temperatures for 40 Minutes, (c) and (d)
Sintered at 700◦C for Different Periods

display a conventional Ce3+: 5d–4f discharge band focalized
under 680 nm, displayed via Figure 3(b), resembling the pow-
dered Ce:YAG (Lv et al., 2017) . Regardless, the exciting as
well as discharge intenseness show substantial variance. Based
on Figure 3(a), the exciting intenseness would decline when
the sintering heat surges. According to 3(c), it initially surges
then declines as the wavelength increases. In relation to time
periods, it declines when the sintering process goes on (Das
et al., 2018) . Based on 3(b) and (d), the discharge intenseness
would initially surge then decline as the wavelength becomes
greater. In 3(b), the intenseness goes down as the sintering
heat increases, while in 3(d), the intenseness is proportional
to the advancing sintering process. When the sintering heat
remains under 750◦C within forty minutes, the discharge apex
found under 680 nm exhibits a minor shift, possibly result-
ing from the substantial influence from the strong heat upon
the formation as well as attributes for Ce:YAG (Samanta et al.,
2015) .

3.2 Influence of Sintering Condition on PwG
The as-prepared samples’ PL degradation characteristics are
additionally investigated. The as-prepared samples demon-
strate, as predicted, that the sole-exponential function listed

below matches the deterioration behavior more effectively, sur-
passing dual-exponential as well as threefold counterpart (Hu
et al., 2018) :

I (t) = I (0) exp(−t/𝜏) (1)

where 𝜏 is the radiation degradation period, I (t) and I (0)
signify the luminous strengths under temporal unit t and 0,
correspondingly.

In the case of sintering heats reaching 650, 700, as well as
750◦C along with corresponding sintering heat times reaching
20, 40, as well as 60 minutes, the connections provide degra-
dation times of almost 57.92 ns. Among the properties for the
Ce3+ electric-dipole permitted 5d–4f transformation is degra-
dation period in the millisecond range (Wang et al., 2015) . It
is noteworthy to acknowledge that the degradation behavior of
the samples as they were prepared matches the rate for Ce:YAG
degradation, resulting in one degradation duration reaching
58.25 ns, demonstrating the possibility for PbO–B2O3–SiO2–
ZnO latticework to become the optimal base and the relatively
small Ce:YAG degradation throughout glassy thawing for the
current setup with its sintering condition of 750◦C. For CGCs,
Ce3+ granules may assume the YAG lattice’s dodecahedron
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Figure 4. Scattering Coefficients (a, b) and Reduced Scattering Coefficients (c, d) with Various TiO2 Levels

Figure 5. YGA:Ce Under Disparate TiO2 Dosages
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Figure 6. CCT Values with Various TiO2 Levels: (a) 5%–25%; (b) 30%–50%

position to replace Y3+ ions, and the crystal field’s strength
causes a significant crystal-field splitting in Ce3+’s 5d structure
(Meejitpaisan et al., 2022) . The 4f–5d transformation for Ce3+

moves towards the observable area as a consequence, moving
the lowest 5d level lower in space. The initial permitted 4f–5d
transformation for Ce3+ granules, between the 4f state (2F5/2)
and foundation 5d state (2A1g ), is thought to be the cause of the
stimulation range centered at 460 nm (Tang et al., 2018) . The
second permitted 4f–5d transformation, 4f (2F5/2)–5d (2B1g ),
is what causes the shoulder stimulation maximum at 340 nm.
This is consistent with the findings described in the literature
(Won et al., 2011) . The emitting range with a center at 540 nm
is made up of emitting ranges with centers under 560 as well as
520 nm, accordingly, explained by Ce3+ transitions between 5d
(2A1g ) and 4f as well as between 5d and 4f (Zhao et al., 2010;
Fang et al., 2014) . It proves vital to select the optimal heating
setting for preparing samples that are utilized to encapsulate
WLED because unanticipated phosphor deterioration that ap-
pears during thermal treatment makes this decision essential
(Camargo et al., 2022) . Utilizing one incorporating globe and
specific electrical fluxes, their optic characteristics are assessed.
When flux (I ) rises between 20 and 60 mA, the samples’ LE is
seen to trend decrease. When sintered at 700◦C for 40 min-
utes, the LE of the as-prepared sample achieves its highest
point. When heats are too elevated or retention times are too
long, Ce:YAG phosphor may unexpectedly degrade, which will
negatively impact the optic efficacy of the samples as-prepared
(Huang et al., 2024) .

Our samples under a range of breadth (0.6–1.0 mm) would
be shown with their CIE hue coordinates. The hue coordina-
tion changes between a green-yellow and a blue area while the
sintering heat rises. When the sintering duration grows, the
color coordination transitions between the blue and the yellow
region (Wang et al., 2018) . Our as-prepared samples’ thick-

Figure 7. Chroma Disparity under Disparate TiO2 Dosages

ness rises with their alignment as both x and y grow. Thus,
selecting samples produced with optimum heat conditions to
encapsulate WLED grows more and more attractive in order
to gain elevated-quality white illumination (Shrivastava and
Kundu, 2023) . As was already noted, a number of phenomena
indicate that the sample that was manufactured as is and subject
to sintering under 700◦C within forty minutes under 0.8-mm
breadth would be the most acceptable (Dong et al., 2020) . One
CGC panel was embedded onto one blue chip to create the
GC-WLED device as a proof-of-concept experiment. The
electroluminescent (EL) spectral factor for the chip displays
one blue range under about 460 nm, whereas said factor in the
WLED with CGC shows one blue emitting range as well as
yellow emitting range, resulting in white discharges generated
by the 5d–4f transformation from Ce3+ (Li et al., 2019) . The
LE of as-prepared samples rises first before declining while
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Figure 8. Luminescence Strength with Various TiO2 Levels

the sintering heat level rises because the blue radiation portion
reduces firstly followed by rises at the same time as the yellow
emitting portion rises firstly before declining. It is noteworthy
to see that while the CRI keeps rising, the CCT initially declines
before rising. Additionally, if the sintering time extends, the EL
spectral factor exhibits the same changing behavior, with the
exception that the CRI lowers initially before increasing (Hop
et al., 2024) . The blue radiation element attains its lowest point
and the yellow radiation element mixed with the blue emission
element gets to its highest point when the heating condition
is set at 700◦C for 40 minutes. This results in greater white
illumination emitting than under other conditions, additionally
demonstrating that this is the optimal heating condition.

Figure 9. CRI under Disparate TiO2 Levels

3.3 Assessment of Optical Characteristics under Titanium
Oxide

Figure 4(a) shows the dispersion coefficient as well as decreased
dispersion coefficient, whereas Figure 4(b) exhibits the connec-

tion between the dosage of TiO2 and the dispersion of light.
It allows for higher TiO2 doses by enhancing illumination
transference as well as wavelength transmutation proficiency.
Brightness might rise if forward emission blue light dispersion
increased and forward scattering and reabsorption of blue light
decreased (Wang et al., 2018) . To do this, we need to increase
the TiO2 content while decrease the yellow phosphorus content
(Yue et al., 2022) . The associated chroma heat level (CCT) is
less likely to vary at the same time. Figures 6 and 7 show that
CCT is not concentration-dependent, unlike Figure 5, which
shows that the dosage of YGA:Ce decreases as the dosage of
TiO2 increases (Ma et al., 2024) . Figure 5 shows that the TiO2
doses range from 25–35% if the YGA:Ce proportions prove
smaller, ranging from nearly 12% to just over 10%. Increasing
the amount of doping might lower the phosphor’s CCT vari-
ance, as seen in Figure 6. At around 3200 K, the CCT values
are maximum for a 35% TiO2 solution. On the other hand,
the result at 35% TiO2 with a D-CCT value of over 200 K is
approximately 150 K higher than the D-CCT value at 30%
TiO2, as shown in Figure 7.

Figure 10. CQS under Disparate TiO2 Dosages

Figure 8 shows that there were cases when the white light
emission was not brighter after adding TiO2. The outcomes
with 25% TiO2 were optimal, whereas those with 35% TiO2
were subpar. This displays an uneven distribution of hues and a
decrease in blue emission as a result of enhanced backscattering
and reabsorption (Zhu et al., 2015) . For example, increasing
the percentage of TiO2 would cause a transition for the phos-
phor between blue and yellow or orange-red under influence
from additional rear-reflected blue illumination. Certain con-
centrations of TiO2 are necessary prior to the expansion of
the sample’s coating (Motloung et al., 2015) . Multiple reflec-
tions of the altered light from different objects would limit
the emission spectrum. As such, although a high phosphor
dosage may improve CCT, it may reduce luminous intensity
via boosting the amount for rear-reflected transmuted illumi-
nation (Chen et al., 2019) . Figure 8 shows that a 25% TiO2
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Figure 11. Luminescence Power of the WLED: (a): 5%-25%; (b): 30%-50%

Table 1. Result Comparison of Scattering Coefficients Influenced by Particle Sizes of Scattering Materials

Scattering Materials Scattering Coefficients (mm−1) Reduced Scattering Coefficients (mm−1) References
TiO2 92.7 23.8 This work
ZnO 80.3 11.4 (Cong et al., 2024)
KBr 42.5 13.5 (Anh et al., 2025)

CaCO3 8.96 0.15 (Tung et al., 2024)

Table 2. Comparative Tables of this Research Results with Reported Research

Scattering Materials YAG:Ce3+ (%) CCT (K) D-CCT (K) CRI CQS Lumen (lm) References
TiO2 13.6 3000 54.2 46.1 6.9 36.6 This work
ZnO 7.5 5000 40.8 58.1 62.4 146.6 (Cong et al., 2024)
KBr 27.4 3000 35.4 56.2 42.4 73.7 (Anh et al., 2025)

CaCO3 5.95 6000 460 60.8 62.6 173.2 (Tung et al., 2024)

percentage was found to be enough with over 35 lm of lumen
output power to improve the simulated WLED’s brightness
and color uniformity.

Figures 9 and 10 demonstrate that the amount of TiO2
greatly affects how white LEDs seem and how accurately colors
are reproduced. As the TiO2 concentration rose to 35%, color
rendition studies using the CRI along with chroma quality scale
(CQS) displayed a uniform decrease. The aforementioned
components may seem to be declining if the proportions of
blue, green, and yellow-orange are inconsistent (Milisavljevic
et al., 2022) . Increased TiO2 levels not only improve disper-
sion, but also produce a skewed light emission that leans toward
the yellow-orange spectrum. It is necessary to modify the CRI
and CQS for our phosphor; other factors, including particle
size, would come into consideration during data analysis (Wei
et al., 2019) .

For validation testing, one CGC WLED apparatus was built
via encasing one Ce:YAG CGC disc upon one blue chip. The

EL spectra for the chip exhibits one blue-discharging band
under roughly 460 nm, whilst the EL spectra for CGC WLED
displays one blue discharge band as well as yellow counterpart,
generating white illumination caused by the 5d–4f of Ce3+.
With the sintering heat surging, the blue discharge element
preliminarily declines then surges, whilst the yellow discharge
element preliminarily surges then declines, causing the LE for
the synthesized samples to preliminarily surges then declines
(Lin et al., 2014) . Notably, the CRI proceeds with surging,
whilst the CCT preliminarily declines then surges. In addition,
with the sintering process progressing, the EL spectra exhibit
identical shifting tendency. However, the disparity would be
that the CRI preliminarily declines then surges. As the selected
thermic state is under 700◦C within forty minutes, the blue dis-
charge element assumes its nadir value, the presence of yellow
discharge element merged with blue discharge element assumes
its peak value, subsequently generating additional white illumi-
nation compared to other states, validating that it would be the
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desirable thermic state (Shen et al., 2024) .
Additionally, one phosphor-integrated WLED was built

utilizing one exterior-fixed InGaN blue chip. As the synthe-
sized samples are merged with the chip subject to functioning
under 20 mA, a segment of blue illumination would be subject
to absorptivity via the samples then discharged again in the
form of yellow illumination while the rest would be propagated
(Yan et al., 2017) . The merger between said blue as well as yel-
low rays generates white illumination. Notably, the LE as well
as CCT would be substantially augmented under surging PwG
disc breadth as well as phosphor-integrated dosage, primarily
because of additional blue illumination subject to absorptivity
leading to additional yellow illumination discharged (Pathak
et al., 2016) . Subsequently, the yellow-blue proportion would
surge while the acquired luminescent chroma leans toward
warm white then eventually yellow illumination with the result-
ing decline in CCT. In the meantime, the CRI declines when
the Ce:YAG-integrated dosage as well as PwG breadth surge.
According to the general assessment for the optic characteristics
above, the optimal phosphor dosage would be 5 wt.% while the
optimal PwG breadth would be 0.8 nm (My et al., 2022; Anh
et al., 2025) .

Figure 11 displays the TiO2 discharge bands for various
particle sizes. Across the whole white light spectrum, the TiO2
may enhance blue and orange-red light, as shown. To improve
the efficiency of lighting, one may manipulate the properties
of TiO2 to vary the profile for illumination absorption and
scattering (Chen et al., 2021) . The most intense peaks are
seen in the blue (450 nm) along with yellow-orange (roughly
600 nm) wavelength band patterns. See Tables 1 and ?? for a
comparison of the optical properties affected by particle size
in this work with those in previous investigations using metal
oxides or luminous phosphors (Cong et al., 2024; Tung et al.,
2024) .

4. CONCLUSIONS

In conclusion, the joint-sintering method under small heat
level was effectively used to create translucent CGCs in just
one stage. In the current system, an economical, PbO-B2O3-
SiO2-ZnO with significant refractivity indicator is produced
in the form of the base with the aim of distributing Ce:YAG.
CGCs can display distinct optic efficiency depending on the
heating setting, incorporating proportion, as well as sample
breadth applied to the mucous sintering for PwG panels, and
it has been discovered that the optimum heating condition
would be 700◦C within forty minutes and that the ideal sample
proportion as well as PwG breadth would be 5 wt.% as well as
0.8 mm. Elevated-quality white illumination can be produced
by straight combining the as-prepared sample into one blue
chip while applying one forwarding flux reaching 20 mA. At a
CCT of 4696 K, an LE reaching 134.33 lm/W, as well as one
CRI reaching 68.5, the WLED has an excellent optic efficiency.
These findings suggest that for elevated-energy WLED appli-
cations, the examined CGCs can be an exciting replacement
for the traditional phosphor/epoxy-resin hue converter.
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