
Fig.5 The PL spectra of KLMO:xEu3+

(x = 5-100 mol%) phosphors with

different concentration of Eu3+ ions.

Fig.6 The EL spectrum of the red LED

Introduction Experimental

2.5K2O3+𝟎. 𝟓 𝟏 − 𝒙 𝑳𝒂𝟐𝑶𝟑 +𝟒𝑴𝒐𝑶𝟑 + 𝟎. 𝟓𝒙𝑬𝒖𝟐𝑶𝟑
𝟔𝟎𝟎℃ × 𝟑𝒉 𝑲𝟓𝑳𝒂(𝟏 − 𝒙)𝑬𝒖 (𝑴𝒐𝑶𝟒)𝟒A series of KLMO:Eu3+ phosphors were synthesized and studied for the first time. In this work, the lattice structure, luminescence

characteristics of KLMO:Eu3+ phosphors, and their applications in w-LEDs and LFP were studied and analyzed in detail.

Besides, the KLMO:0.80Eu3+ phosphor was surface-functionalized with oleic acid (OA) (KLMO:0.80Eu3+@OA) to apply in LFP

development.

As is well known, the 4f→4f transitions of Eu3+ ions make Eu3+-activated phosphors able to emit intense red light under ultraviolet

(UV) light excitation.

For example, Li3Y3BaSr(MoO4)8:Eu3+ , SrAO4 (A = Mo and W):Eu3+ , and Bi2-xMoO6:xEu3+ phosphors have been

reported to well perform in w-LED fabrication. However, K5La(MoO4)4:Eu3+ (KLMO:Eu3+) phosphors have not previously been

synthesized and reported.

Results and Discussion

Fig.1 XRD patterns of the KLMO

:0.80Eu3+ samples.

Fig.10 Global view, microscopic pictures

and the pixel profile stained by

KLMO:0.80Eu3+.
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Conclusions

➢ In summary, the novel molybdate KLMO:xEu3+ (x = 5–100 mol%) phosphors and KLMO:0.80Eu3+@OA phosphor

were successfully synthesized in this work.

➢ KLMO:0.80Eu3+ phosphor has a high IQE of 84.5%. The CIE chromaticity coordinates, high Ra, and low CCT of the

w-LED fabricated with KLMO:0.80Eu3+ are determined as (0.342, 0.345), 5117 K, and 89, respectively. These results

indicate the potential of the phosphor in the w-LED application.

➢ The fingerprints stained by KLMO:0.80Eu3+ phosphor shows higher accuracy in revealing Level I-III fingerprint

features, and they can be well exhibited on the surface of different substances with high contrast.
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Achievements

XRD, SEM, EDS, PL, PLE, CQ, TQ, CIE, Decay

Eu3+-doped KLMO (x = 0.05,

0.10, 0.20, 0.30, 0.40, 0.50, 0.60,

0.80, and 1.00 mol) were

synthesized by solid-state reaction.

Raw materials were Eu2O3

/La2O3.).K2CO3 (99.99%), La2O3

(99.99%), MoO3 (99.99%), and

Eu2O3 (99.99%).

EL, CIE, 

CCT, CRI
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Fig.7 Three-dimensional PL spectra of

KLMO:0.80Eu3+ phosphor at different

temperatures.

Fig.8 The temperature-dependent

chromaticity coordinates of the

KLMO:0.80Eu3+

Fig.9 Identification of different lip print features. Fig.11 Staining of LFPs left on the surfaces of

different objects by KLMO:0.80Eu3+@OA phosphor.
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Fig.2 The EDS spectrum and

mapping of the KLMO :0.80Eu3+

phosphor.

Fig.4 Emission spectrum of the KLMO

:0.80Eu3+ (λex = 394 nm).

Fig.3 Excitation spectrum of the KLMO

:0.80Eu3+ (λem = 615 nm).


