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Fig. 1. SEM image of Nano EuzOs (a), Nano EuBg (b), Caj_,AlSiNg:zEu?T (z = 0.1) red phosphor

synthesised by one-step (c) and two-step (d).
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Table 1. EDS analysis data of Caj_;AlSiN3:zEu?t
(z = 0.1) phosphors synthesized by one-step and two-
step.

JLHR B N ) Al Si Ca  Eu

EuBg 11.58 22.69 2.62 19.32 21.44 19.97 2.38

Eu2O3 11.12 28.88 5.14 16.02 19.21 17.56 2.05
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Fig. 2. XRD pattern of Caj_,AlSiN3:xEu?t phosphors synthesized by one-step (a) and two-step (b).
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Table 2. Lattice parameters of Caj_;AlSiN3z:zEu?t

phosphors synthesized by one-step.

x a/A b/A c/A Vv /A3
0.02 9.6924 5.6253 5.0218 273.80
0.04 9.7085 5.6267 5.0257 274.53
0.06 9.7096 5.6213 5.0247 274.25
0.08 9.7063 5.6213 5.0259 274.22
0.10 9.6376 5.6382 5.0379 273.75

#3 RAMDSIEA K Ca_ 5 AlSiNg:zEu?t £ 5 1) ik
i

Table 3. Lattice parameters of Caj_;AlSiNz:zEu?t
phosphors synthesized by two-step.

x a/A b/A c/A Vv /A3
0.02 9.6269 5.6226 5.0221 271.84
0.04 9.6335 5.6252 5.0323 272.70
0.06 9.6464 5.6260 5.0338 273.50
0.08 9.6547 5.6271 5.0338 273.78
0.10 9.6547 5.6271 5.0393 273.78
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Fig. 3. Photoluminescence of Caj_AlSiN3z:zEu?t

phosphors synthesized by two-step and two-step with
various content = (z = 0.02, 0.04, 0.06, 0.08, 0.10).
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Fig. 4. Dependence of emission intensity and peak po-
sition of Caj_,AlSiN3:zEu?t phosphors synthesized
by two-step and two-step with various Eu concentra-
tion (z = 0.02, 0.04, 0.06, 0.08, 0.10).
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I 6 LED 9 H— {1 18

Fig. 5. Normalized emission spectra of the white LED
fabricated by combining the phosphor blend of green-
emitting (G3537, Aem = 537 nm) and red-emitting
Cag.94A1SiN5:0.06Eu?t (Aem = 665 nm) doped by
nano EuBg with a blue LED(Aem = 455 nm).
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Abstract

In this paper, we propose one-step and two-step process under atmospheric pressure condition for synthesizing the
CaAlSiN3:EuT red phosphors by using nano-sized EuBs and Eu,O3 as raw doping and activator materials. Moreover,
the crystal structures, morphologies and luminescence properties of different-doped-Eu-concentration (2%-10%) samples
are characterized in detail. According to energy dispersive spectrometer and X-ray diffraction (XRD) results, the cell
volume and B content will gradually increase with the increase of the Eu concentration (2%—-10%) for the sample prepared
by two-step process. In contrast, the cell volume decreases with increasing the Eu concentration for the one-step prepared
sample. Meanwhile, B content in the sample is less than that in the sample mentioned above and O content becomes
larger. In addition, under the 460-nm blue light excitation, the two-step synthesized samples (nano EuBg doped) has
the highest emission peak in the 652-680 nm range, however, the sample by one-step synthesis (nano EuzO3 doped) has
strong emission peak only in the 630-637 nm range. Moreover, the intensity of fluorescence of the former one is stronger
than that of the latter one. Both XRD and fluorescence spectra show that boron element can be introduced into the
matrix by using two-step methods under atmospheric nitrogen. The introduction of boron not only reduces the oxygen
content in the matrix but also changes the crystal field around Eu ions to adjust CaAlSiNs:Eu?* phosphor luminescence
peak position. Combining XRD and fluorescence spectral analysis, it is believed that boron element is introduced
into the host by the two preparation methods of atmospheric nitrogen. The introduction of boron not only reduces
the oxygen content in the matrix but also changes the crystal field environment of Eu?* ions, and thus adjusting the
luminescence peak position of Cag.04AlSiNz:Eu?t phosphor. Blue LED excitation of combined green-emitting phosphor
and Cag.04AlSiN3:0.06Eu®™ phosphor doped with nano EuBg can yield white LED device with a color rendering index
of 91 at a corresponding color temperature of 3364 K. This work has adopted a simple method to avoid expensive and
complex pressure sintering equipment, and also reduces gas sintering equipment. Therefore, it is has a good prospective

in industrial application and reducing the production cost.

Keywords: phosphors, nitride, crystalline field effect
PACS: 78.55.-m DOI: 10.7498/aps.65.207801
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