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Abstract

Al(NO3)3-9H20 and urea were used as raw materials to prepare Al203-based luminescent materials
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doped with rare earth ions Tb3+ by microwave hydrothermal-calcination method. The structure,
morphology, luminescence performance and CIE chromaticity of the products were analyzed and
characterized by X-ray diffractometer (XRD), scanning electron microscopy (SEM), Synchronous
thermal analyzer (TG-DSC), fluorescence spectrometer (FS) and Chromaticity Diagram. The results
indicate that well crystallized leaf shaped boehmite can be prepared by microwave hydrothermal
treatment at 180°C for 30 minutes. Boehmite was calcined at different temperatures, and the mor-
phology of the sample was changed from y-Al20s3 to §-Alz03, and the morphology of the sample after
calcination basically retained the morphology of the precursor. The luminescence of the two Al20s3-
doped luminescent materials came from the 5D4—7Fj (j = 3, 4, 5, 6) energy level transition emission
of Th3+, and the luminescence intensity tended to increase with the increase of calcination temper-
ature, while the CIE chromaticity did not change significantly with the calcination temperature,
showing green color.
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1. 518

R B Z N T BRI, Bon. EMEY. REAER. BV, EREA SO NS Z A
SUR[1]. F ALK R R B AR T A REBACKHE. LB gk e, Kb
TB IR R A 5 1 R e I, B IEUR S F dr, DL AR B Rt S,
TEZAAEEAT ) Z IR [2]-[4]

AlLOs TE M LR MR R 2 —, fE1E 2R LG5 M), 6048 oy 0 FHEE[5] [6]. ANIF] SR AH M AlOs
X B BV AR RS AL o R R AR S WA R, X O TR R e REIR L T 2 M AT RE[7]. AlOs
B I B A R VE AT L BB S S UL B RE R A B AR RS L T, A UK TRE D TR A RER AR
A Tg, AR TIRER L E TR RCR 8]

AlLOs 3R ARG Z Rhifil 46 71, BRI WAL, FLk. IEI-RERGE . 8K LA
T KI5

XITHIT 2 [9 R I FLUTie i, K AR5 42 LBl Eu.0s 1 ThoOs FIIRIEERIA MR IS5 AI(NO3)s-9H,0 i
A, FZUKIEY pHE, HI#8KEN 0.2mol/lL, pH {EA 3 MIRA VA, FER % IR I 45 R 23 n i
AN NBN A pH Ny 10 MIBREREVEVE R, WINGE S Ak SR 1 h JERRAL 24 h, K SRAFRITTE D
£ 1050°C TRk 4 h il & . SRR T B AR 5 mol%if 52 | ALOsEuS AR a#EE, H
To** B R AR T3 p-AlOs AR ENE. BHZSE[101RHEAPGE, HH 2.25 g 1) AI(NO3)s-9H20
BT K CES, FHBARFREGEOEEA 0.4 9 MAFERR, FRZ/KETIEWR pH E, 6% 50 ml
VERAEA TR RE S SONE 24 0, FRRE ) 46 H B0 UTIE Y7 800°C N HALER 4 h 3745 ALOs: TOS Ky K Af i 4551
FW]: 7E 170°C F/K# 24 h, To*B4E N 5 mol%, i pH {fA 8 Il 4% H 1 AlLOs:Th¥ & etk At ik
U o BREGMREE[LLR AL, B AI(NOs)s-9H,0 /KI5 HIR — HER A, TEMIMA ZHFAREH, &
JEIRNIEARAE HNO3 AN A5 2% B (1) EuOs, R4 L A L i £E 50°C R /KTE 3 h, FRAE 144°C R I 2818,
Ve TIRGAEARRE FBEE 2h, Hl&15 8] ALOsEu®. 254K EuB4+EN 1 mol%, 7 1200C
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IR 2 h il AR S R ALOsiEUS IR PR i« ARTA F [L2)45 57 I B4R 7E 90°C R /K 2 h TE &
y-AIOOH JTUE, Fo3AIIMAE Er¥ Y31 Ce* ¥, £ 90°C T/K¥ 16 h TR IR, #4532 IR
100°C NHEkE 6 h J5 FE7E 900°C/NEGE 2 h, WA R AREN . 45K XBIK R ErYD* [ BE/R T
N 16 BHA R R T . Ce® B I8 NI #55 1534 nm [\ 6EUR e, PR AT L IX (1 b3
RICHRIE « XADG[13R IR L, BL AI(NO3)s-9H0 FIIR 2 N JE R, PEG 1AM, B4 EER &
1) Th(NOs)3-6H20 7E 120°C /K #4 24 h, #4153 21U THE YI7E 500°C « 900°C I 1200°C 43 HilMke 2 h,
il 45 H AlOg Th® o 45 R 1B Al.Os: Th3 ITES S 4 FE /K A BT IR A4 NH4AI(OH)2CO3: Th3*
IS, 16 T B BE/RILN 2 mol%Ht, AFdh A 6 B i i o AR R S5 [14] R B K #a%, ¥%
AICl3-6H,0 LA AN[A] BE /R 53 H01¥) Eu(NOs)s-6H.0 ¥4 T ZWE. 1E T BENUKIR GV T, FFIA CTAB.
NaOH LA K 1% CBs#EI 50, K TRAE 180°C Ml /K # B 30 min, 8¢ J 4 il 4% 1 BT SR 4K 7E 500°C
Bbe 2 h, fileH AlOsEUS . S5 REH]: RS IFE L TS OR BE 1 HC A DR AAAE it 6 b R tR B 2L i i) ok
BB, B EUS S T ARG, AT & RO R O AL Eu @ %, FE R TE SDo—~"F2 HLMS
MR BRI 5 5 AR K

5 A 45 77 VA LU, A K RAGE T R A A S 0 s AR P, A AR U T AR Gk B R R
A5 YIRS I B I S I RO R T B R B T m AT R, BRI B S TS
PESRCVERE . S K AGEE HAT PO N PR . RIS S 0E . ANELE IR B I 2 5 5,
WG T AR G R R S IR [15]-[17]

A S R K PGS TOE T340 AlOs B RO GHRIRTIRAR, 8 i iR s e ) 45
ALOs FER M B, ATl & T 2N =PRI 5 8. TE30 LR R e ERE RIS

2. LT
2.1. SCIER
AL RSz TR () S2 3 R A N2 1 R .

Table 1. Reagents used in the experiment

= 1 LIEFTARH

SN RN C I
AI(NO3)s-9H20 (JLK & THERER) I3 HT4E(AR) REET KRR
H2NCONH; (JR %) T4 (AR) REET R0
HNO3 (F4F) SAHT4E(AR) KR RTRA A RA)
ThaO7 (L ALEK) SIHT4E(AR) IR IRAT b SR A PR A ]
H20 (& 557 7K) — H il

2.2. SEHE{YAR
AP SE G BT PR SR BR R A A 2 TR
2.3. HEmREIE

BT APFTEEREE 1:100 70 BIFREC—E AR, B TERENMBRIEB T, IR
2 REBEIRIER . P3N 5 g AI(NOs)3-9H,0 F1 5 g JRE, FH 28 T/KHECHIH 40 ml VAW . KR
EVR IS 2 SN 2 I TN K AT AT B A R Sl e K 3B BEE O 600 W, fie K J1{E B 2 MPa,
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Table 2. Equipment used in the experiment
2. XEFAEE
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£ 10 min PIEE M EEFHA 100°C, 7F 100°CHRHR 5min; 285 I B RAE % N 5 Mpa,  7£ 10 min Py
Fe i B2 TE 2 180°C HOR 30 mine VZETR, Xl & 43 BIUTE R T IS I8 Pek, FETIRAET 80C T
T4 5h, 1FBVATIRRRE M o F BT OK AR 7E AR =X LR 23 I7E 600°C . 800°C 1000°CHske 2 h, ¥4
2 EIRIRG LT W)

2.4. BEERIRAE

KA 22N EE A B Empyren (8E52) X-5 2857 S (XRD) K0 /K G2 RN K5 e 7= 03k AT b A 45
Ry, R E %55 SUPRA 55 37 &% 534 B 85 (SEM)XS P i AT T30 0 s SR STA 449 F3 75 #k
ST A(TG-DSC) 7 BT AT BRAAR = 4E 23 A R I A2, IIe iR X (A A IR 28 1000°C, FHEER
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Figure 1. XRD mapping of microwave hydrothermal synthesis products
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IHTE L ATS, PEIE) XRD R AE 14.355°, 27.984°, 38.226°F1 48.94° 4L HL T 4 MNREIATH IE,
Z i1 AIOOH fr#E-~ PDF#00-021-1307 582 WI6r, TSN R & K X 8(020) . (120). (031)FH
(051). XRD W3 rp Al 5 TO* & FAH R IIATH I, WHTIMAR To* &1 S L EE M AN T
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JSLERF 8] 25 7= 420 o

3.1.2. WK R N IR SEM 534

Kl 2 75 180°C Rl 30 min &A1 R IuB /K v BT IR AA ™ 7 i) SEM & o IR L, | SRAR 7= 401
TSR FOIR, AR5, KB,

AIOOH & H AlOs J\ A )JZIRAL S, JZ IR RS, A B A 25 1 45 H A KA 5, 3 #5[010]
g FIEAT (18], JERF ) NO 2 It e e 3 B 45 7£.(010) 5 (001) & T, AT FELAS T it A2 ¥4 [010] A1 [00L] i [+l
A, MO EZ: AIOOH ISR 28 M AR [19].
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Figure 2. SEM image of microwave hydrothermal synthesis products
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3.1.3. fUB/K IR B =89 TG-DSC ok

K 3 NI K A BCRTERAA =) TG-DSC it . M TG HiZkr LB, 7E=IRZE 200°C R
FErb, FESBEIRE R B TR N E, R RKZN 8%, IXRMIEE AIOOH Rl /K> T3 7% Kk 5 ik
(PR B B N % 78 200°C 2] 500°C FIt FE A, A 110 B 5 T o R R I T R S R B, IX 2 R AIOOH
(48 K B R IO T s 2, FESL B B AIOOH #5745 y-AlOs; RJETE 500°C 5, i Rff 5 EE
(TSRS, B B R RE

AT 3 H R IK) DSC I ZE RN, 7E 50CHHE A —AMR#E, 5 TG Mg+ AIOOH Wi #vE it %
KK S F L FEARXT R £E 300°C F| 500°C (176 [ P B — AN BRI R i, 5 TG ik AIOOH %2
R LK, B AIOOH #5748 y-Al0s I FRARXT R : 7E 700°C B A7 AE — /MR 58 1R FAUE, 0T R TG
2R RE S TE I R R E R B, TR AR AR R A AR, FE 900°C Ja A b PR IR SURIIR A
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3.2.1. KEBRFHIRY XRD 43th
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Figure 3. TG-DSC spectra of microwave hydrothermal synthesis products
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Figure 4. XRD spectra of synthetic products calcined at different temperatures: (a) T = 600°C; (b) T =800°C; (c) T = 1000°C
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3.2.2. KEHRF=YIH0 SEM SR

TR KA R AT IRAR AR EE RS 8 2 h il 2% P24 ) SEM A LI 5. sl w4, AR RIS el
FE R W SRR S AT IRAA R FESUARAL, B 2 AR, (B SRRSHEBTARR . BB R T, 4
SR R AE AR, SRR B RN B S . R RS BRI A 800°C I P Ay B M AT

Figure 5. SEM images of synthetic products calcined at different temperatures:(a) T = 600°C; (b) T =800°C; (c) T = 1000°C
E 5 TRIKEKREE TAR~H8 SEM BIF: (a) T=600°C; (b) T =800°C; (c) T = 1000°C
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Z 4T 342 nm. 352 nm. 368 nm. 378 nm UK, 53RN To* BT "Fe—°Gan "Fe—°Don
"Fe—5Ge~ "Fe—°D3 KiT o
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Figure 6. Excitation (a) and emission (b) spectra of Al203:Th®* calcined at different temperatures
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BEm BRI N, A0 B E B AN[20] .

3.2.4. BERI=YIRY CIE B8R HT

ANFIEEE TR 2 h il & 1) ALOs: Th* 1) CIE € FEE Wil 7 FoR

Kl 7 s2idEid Chromaticity Diagram X 4] 6(b) & S i it #E 47 AL bR v B3R A3 ¥ CIE-1931 £ 5 K]
5 R E K B - K5 % 1 52 24 600°C .800°C 1000 °C X B i 4 AL FR ik ¢ 4 (0.24004, 0.33964) . (0.23335, 0.32651)
#1(0.23933, 0.35069), HIEIAI %1, Kk EAE, H CIE AEmRA AL, ABEMHIERLRE.

0.9

520

® 600 °C
800 °C
& 1000 °C

620

0.2+

0.1 1

46
T T T T T T T
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

0.0

Figure 7. CIE chromaticity diagrams and partial enlarged view of Al203:Th®* at different calcination temperatures
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