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Preparation and Luminescence of Al, oB 0,5 cr3* Phosphor

CAIl Jian-liang, LIN Li-tian, TANG Li, ZOU Yang, MENG Jian-xin

Department of Chemistry, Jinan University, Guangzhou 510632, China

Abstract: AIlSB40:,’3:Cr3+ phosphor was prepared by solid-state reaction method. The samples were
characterized by X-ray diffraction, FSEM, reflectance spectra, fluorescence emission and excitation spectra. The
results show that the samples can be excited by UV light and green-orange light in the range of 530~630 nm
and show deep red emission at 660~720 nm. Two emission peaks are observed at 683 nm and 694 nm, the
maximum excitation wavelength is 590 nm. When the initial molar ratio is n(Al)/n(B)=3.5, the sample gives the
strongest emission. The effect of H;BO; on fluorescence of the phosphor is briefly discussed. The optimized
sintered temperature is 1 150 C. The fluorescence intensity of the phosphor increases with the Cr3+-doping
concentration, and the fluorescence efficiency decreases with Cr3+-doping concentration. The reflectance
spectra show that the samples have strong absorption in both UV and yellow-orange region and have a
promising prospect in the light conversion material for agricultural applications.

Keywords: solid-state reaction method sunlight-conversion agent Al, B0, cr3*

Wk F 1 2013-09-26 &[0l [ 4] 2013-12-16 ¥ #5 hiz K A1i F 3

FBIH

JURE AMRBEEREEDTTTHIBAIH (S2013030012842) %1

JEARAE ¥ A, E-mail: tmjx@jnu.edu.cn

PE& i s %3k (1987-) , 55, WM, Wl LHFA/E, 201 145 Tl pg B8 L4 Brak 92 L2400, NI REAP RN BT
E-mail: caijl88@qq.com; @i (1968-) , 5, WA, it, B, 199641k P iR #3312 hr, ETAFEOUH K
B RICAT TS . E-mail: tmjx@jnu.edu.cn

{E % Email: tmjx@jnu.edu.cn

2% 3CHK :

[1] KangJ, Zhang S P, Liu Y J. Light conversion technology used in agricultural film[J]. China Plastics (//##

#}), 2000, 14(12):42-48 (in Chinese).

[21

kenyon P T, Aandews L, Mccollum B, et al. Tunable infrared solid-state laser materials based on cr3*in
low ligand fields[J]. IEEE. J. Quant. Elect., 1982, 18(8):1189-1197.

[3] singhV, Chakradhar R P S, Rao J L, et al. Studies on red-emitting cr3* doped barium aluminate phosphor

obtained by combustion process[J]. Mater. Chem. Phys, eress™=*
[4] Singh V, Chakradhar R P S, Rao J L, et al. Photoluminescence and EPR studies of Cr-doped hibonite

(CaAl;,0,4) phosphors[J]. Solid State Sci., 2008, 10(11):1525-1532.

Phan T L, Phan M H, Yu S C. A new band in Cr3+—doped MgAl,0, natural spinel at room temperature[J].
Phys. Stat. Sol. B.2004, 241(2):434-438¢cres™f

[5]
[6] Singh V, Chakradhar RP S, Rao JL, et al. EPR and photoluminescence properties of combustion
synthesized ZnAI204:Cr3+ phosphors[J]. J. Membr. Sci., 2011, 46(7):2331-2337.

[7] LiY, Chang R P H. Synthesis and characterization of aluminum borate (Al;gB,033, Al,B,04) nanowires
and nanotubes[J]. Mater. Chem. Phys., 2006, 97(1):23-30.

[8] Wang J, Ning G L, Lin Y. Chemical synthesis of Al

18B4033 Whiskers via a combustion method[J]. Mater.

Lett., 2008, 62(16):2447-2449.

2T A AR S

1.Sr,B,04: EuS™ LitFOBMIE S ROLEREL]
2014,35(3): 317-321

2.er3* yp3 B2 NaGd (MoO ), ZOLIIN AL
#£[J]. 2013,34(7): 850-855

3.AYELEDMIST, _ BgO, o¢ xDy3* REHFHIIHIZ
e RIGPERERRFE[I]. 2013,34(5): 590-594

4 KRR FCanl,0, © Eul Gd3* HIHIEF
RIHEREWIFT[I]. 2012,33(12): 1315-1318

5.8a? B S, Al 0 :EuZH AL EIOLH KOLHER
5% iI]. 2012,(11): 1219-1223

6. HIMA IOt Na, Ca, (PO,),Si0,
EuS* BiSTI % L IOERE]. 2011,32(4):
332-336

7. FDELEDMFOEHEL SryB,0, ¢ Eut Na™ I
4% & ROEPERE[I]. 2011,32(10): 983-987

8.5rB, O, : EuBbthh il RS ROLHERE).
2009,30(2): 184-188



[9] Wang J, Ning G L, Yang X F, et al. Large-scale synthesis of Al,B,04/Al, ;B,0,, whiskers via a novel
method[J]. Mater. Lett., 2008, 62(8-9):1208-1211.

[10] You H P, Hong G Y. The change of Eu3+-surr0undings in the system Al,0,-B,0, containing Eus* ions[J].
J. Phys. Chem. Solids, 1999, 60(3):325-329.

[11] You H P, Hong G Y, Wu X Y. A new type of highly efficient luminescent materials—The system Al,0,-B,0,
containing Ce3* and Tb3* ions[J]. Chem. Mater., 2003, 15(10):2000-2004.

[12] Hong G Y, Liu C X, Xu R F, et al. Luminescence of Ce3+, Tb3* in AI48209 and AIlBB4033[J]. J. Funct. Mater.
(EhERED, 1996, 27(4):305-307 (in Chinese).

[13] wang J, Ning G L, Gong W T, et al. Synthesis and luminescence properties of a novel Eu3*, Tb3* co-
doped Al gB,045 whiskers by a gel nano-coating method[J]. J. Membr. Sci., 2011, 46(5):1259-1263.

[14] Yang Z Y, Wei Q. Investigations of lattice distortion for cr3* jons in ZnAl,0, crystal[J]. J. Funct. Mater.(fﬁ
fEFED, 2005, 36(7):1011-1014 (in Chinese).
[15] Yan W Z. Investigation of Near Infrared Super Long Persistent Phosphors. Hefei: University of Science

and Technology of China, 2010 (in Chinese).

[16] Cao G X, Hu H F, Zhou S G. Luminescent behaviors of Cr3+-d0ped transparent glass-ceramics[J]. Acta
Opt. Sinica (Jt2:2%44R), 2002, 22(2):226-232 (in Chinese).

[17] Yuan J H, Cheng Y M, Zhang Z H. Spectral properties and crystal field parameters of the cr3*ions in
Ca,Al,Ge,0,, germanate garnet[J]. Acta Phys.-Chim. Sinica (WHL5#1)), 2005, 21(9):1059-1062 (in

Chinese).

Copyright by &34



