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Abstract

Under the optimal reaction conditions of 900°C and aeration rate of 80 ml/min, Tbh3* doping con-
centration of 0.5%, and holding time of 4 h, AIN:Tb3+ fluorescent nanomaterials with excellent
properties were synthesized by low temperature solid-state route. The phase analysis by XRD
showed that the sample was pure N-type wurtzite structure AIN, which had good crystallinity and
no impurity peak. Spectroscopic measurements were carried out using a fluorescence spectrometer.
The results show that the sample is excited by ultraviolet light at 259 nm to effectively excite
green fluorescence with a center wavelength of 550 nm. This paper provides some theoretical
support for the industrial preparation of AIN:Tb3+ fluorescent nanomaterials with excellent per-
formance.
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Figure 1. Comparison of AIN:0.5% Tb at different temperatures and AIN standard cards
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Figure 2. Comparison of AIN:0.5 %Tb at different temperatures and aluminum standard
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Figure 3. Comparison of AIN:0.5% Tb at different temperatures and NH,CI standard
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Figure 4. Excitation spectrum at different temperatures
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Figure 5. Emission spectrum at different temperatures
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Figure 6. Comparison of different concentrations of AIN:Tb and AIN standard cards
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Figure 7. Excitation spectrum at different concentrations
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Figure 8. Emission spectrum at different concentrations
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Figure 9. Comparison of AIN:0.5% Tb with different holding time and AIN standard card
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Figure 10. Excitation spectrum for different holding times
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Figure 11. Emission spectrum for different holding times
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Figure 13. Excitation spectrum of AIN:0.5% Tb at different aeration rates
B 13. FEIBSIEERT AIN:0.5% Tb HIHL B

9x10°

8x10°

T

T

7x10°

6x10°

T

5x10°

T

T

4x10°

3x10°

T

Intensity (a.u.)

2x10°
1x10° -

[y

-1x10°

~<——100mV/min

~— 80ml/min

60ml/min

40ml/min

4,=259nm

400

450

500

550 600
wavelength (nm)

650

Figure 14. AIN:0.5% Tb emission spectrum at different aeration rates

& 14. FTRBESEETH AIN:0.5% Tb % 5FEliLE

8600000

8400000

8200000

8000000

7800000

7600000

Intensity (a.u.)

7400000

7200000

7000000

Ae=259nM

<—100ml/min

~—— 80ml/min

530

1
535

540

L 1
545 550 555

wavelength (nm)

Figure 15. Magnified view of Figure 14
B 15. [E 14 BHCKE

DOI: 10.12677/ms.2020.107063

529

FoBLRL


https://doi.org/10.12677/ms.2020.107063

FrUA, 383 586G EAORT XRD 430 1t T A HE A [R]E A 25800 58 SR R 1 SR o BER A 20U B
AR MgsNy, MgsN, PURFHEFER R PO G IE, 8 TR AR SR M AE R AN, SERG S5 RIS I 5T
—. B2 TO W LB T RIVOERE BARRB - UER A Bk, WAURRME, RiFAETuEE D,
NG FHEAT[16] [17]. AEm AIN FIAHBRAE, AL BT AR0ERRD, DGR . AR R EIB A E RN
100 ml/min, BTl (175 20 1R EARNORE SRS, KOG S e o (H A2 25 FE 2 AR 7] A0 80 ml/min.
100 ml/min 9¢ 66 IEM ZEAR K. BB Z A 80 ml/min,

4. g
1) WIGEEMR A R, fE AR TS AR, N MgsNow HCL. NH; BiGUS SUHEGR 6
A,

2) FHRE R T B2 AIN FRIRSL6 7325 AR R A B AINCTO B R R 9206 2 A1 2 45 24 11 BE IR 43
$0.5%, 7F 900°C F{RIR 4 /N, A EZE N 80 ml/min.

E&WE

IR BRI RS TH (2015A030313645); FLEKZE 2018/2019 R Z=AEQIH GNME IRtk H
(201811349071, 201811349167 201811349168, 201911349277); H.E K2 2019 FEMF 70 4E 205 G5 1%
T H (YIS-JGXM-18-01); . (B K2~ 2018 FEH I H (JX2018025); T K2 2019 4R 2210 H (X2019004)

SE

[1] Tang, J.Y., Chen, J.H., Hao, L.Y., et al. (2011) Green Eu*"-Doped Ba;Sic0,,N, Phosphor for White Light-Emitting
Diodes: Synthesis, Characterization and Theoretical Simulation. Journal of Luminescence, 131, 1101-1106.
https://doi.org/10.1016/j.jlumin.2011.02.007

[2] Choi, S. and Kim, J. (2013) Thermal Conductivity of Epoxy Composites with a Binary-Particle System of Aluminum

Oxide and Aluminum Nitride Fillers. Composites Part B: Engineering, 51, 140-147.
https://doi.org/10.1016/j.compositesb.2013.03.002

[3] Zhou, Y., Wang, H., Wang, L., et al. (2012) Fabrication and Characterization of Aluminum Nitride Polymer Matrix
Composites with High Thermal Conductivity and Low Dielectric Constant for Electronic Packaging. Materials Science
and Engineering B—Advanced Functional Solid-State Materials, 177, 892-896.

[4] Xu, X, Tang, J.Y., Nishimura, T., ef al. (2011) Synthesis of Ca-a-SiAION Phosphors by a Mechanochemical Activa-
tion Route. Acta Materialia, 59, 1570-1576. https://doi.org/10.1016/j.actamat.2010.11.021

[S1 Xu, X., Cai, C., Hao, L., et al. (2009) The Photoluminescence of Ce-Doped Lu,Si,O,N, Green Phosphors. Materials
Chemistry and Physics, 118, 270-272. https://doi.org/10.1016/j.matchemphys.2009.07.069

[6] Du, X., Qin, M., Rauf, A., et al. (2008) Structure and Properties of AIN Ceramics Prepared with Spark Plasma Sinter-
ing of Ultra-Fine Powders. Materials Science and Engineering: A, 496, 269-272.
https://doi.org/10.1016/j.msea.2008.05.027

[7] Taniyasu, Y., Kasu, M. and Makimoto, T. (2006) An Aluminium Nitride Light-Emitting Diode with a Wavelength of
210 Nanometres. Nature, 441, 325. https://doi.org/10.1038/nature04760

[8] Carnevale, S.D., Kent, T.F., Phillips, P.J., et al. (2012) Polarization-Induced PN Diodes in Wide-Band-Gap Nanowires
with Ultraviolet Electroluminescence. Nano Letters, 12, 915-920. https://doi.org/10.1021/n1203982p

[91 Wang, W., Lei, X., Ye, Z., et al. (2017) The Luminescent Properties and Latent Fingerprint Identification Application
of AIN: Ce, Tb Phosphors. Journal of Alloys and Compounds, 705, 253-261.
https://doi.org/10.1016/j.jallcom.2017.02.121

[10] Hu, W.W., Zhu, Q.Q., Hao, L.Y., et al. (2014) Luminescence Properties and Energy Transfer in AIN: Ce3+, Tb**
Phosphors. Materials Research Bulletin, 51,224-227. https://doi.org/10.1016/j.materresbull.2013.12.019

[11] Chattopadhyay, S., Shi, S.C., Lan, Z.H., et al. (2005) Molecular Sensing with Ultrafine Silver Crystals on Hexagonal
Aluminum Nitride Nanorod Templates. Journal of the American Chemical Society, 127, 2820-2821.
https://doi.org/10.1021/ja0429541

[12] Benz, F., Yang, M., Weng, Y., ef al. (2012) Luminescence Intensity and Dopant Concentration in AIN:Tb. Journal of

DOI: 10.12677/ms.2020.107063 530 PR R


https://doi.org/10.12677/ms.2020.107063
https://doi.org/10.1016/j.jlumin.2011.02.007
https://doi.org/10.1016/j.compositesb.2013.03.002
https://doi.org/10.1016/j.actamat.2010.11.021
https://doi.org/10.1016/j.matchemphys.2009.07.069
https://doi.org/10.1016/j.msea.2008.05.027
https://doi.org/10.1038/nature04760
https://doi.org/10.1021/nl203982p
https://doi.org/10.1016/j.jallcom.2017.02.121
https://doi.org/10.1016/j.materresbull.2013.12.019
https://doi.org/10.1021/ja042954l

Luminescence, 132, 1493-1496. https://doi.org/10.1016/j.jlumin.2012.01.047

[13] Fan, T., Zhang, C., Chen, J., et al. (2009) Thermodynamics and Kinetics to Alloying Addition on In-Situ AIN/Mg
Composites Synthesis via Displacement Reactions in Liquid Mg Melt. Metallurgical and Materials Transactions A, 40,
2743. https://doi.org/10.1007/s11661-009-9966-2

[14] E&, TR RSN PR RIS 3808 (R 9E30), 2009, 30(9): 68-69.
[15] W3erh, #EdHr, AF, % SRR EE e R B )12 7)) WrElE, 2016, 34(10): 1657-1661.

[16] Komeya, K., Matsukaze, N. and Meguro, T. (1993) Synthesis of AIN by Direct Nitridation of Al Alloys. Journal of the
Ceramic Society of Japan, 101, 1319-1323. https://doi.org/10.2109/jcersj.101.1319

[17] J7 8B 2= TS & R mME R KD (22 A3, sl PRI, 2017.

DOI: 10.12677/ms.2020.107063 531 PR R


https://doi.org/10.12677/ms.2020.107063
https://doi.org/10.1016/j.jlumin.2012.01.047
https://doi.org/10.1007/s11661-009-9966-2
https://doi.org/10.2109/jcersj.101.1319

	Preparation of AlN:Tb Fluorescent Nanomaterials Based on Low Temperature Solid-State Route
	Abstract
	Keywords
	基于低温固相法AlN:Tb荧光纳米材料的制备研究
	摘  要
	关键词
	1. 引言
	2. 实验
	2.1. 实验原料
	2.2. 实验仪器
	2.3. 实验过程

	3. 结果与讨论
	3.1. 温度影响
	3.2. 浓度影响
	3.3. 保温时间
	3.4. 通气速率的影响

	4. 结论
	基金项目
	参考文献

