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Effect of Encaged-anion Groups on
Infrared Luminescence of C12A7:Nd®* Powders
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Abstract: C12A7: x% Nd’* powders with unique nanocaged structure were synthesized by self-prop-
agating combustion method. Upon 808 nm excitation, we can observe three peaks at 887, 1 069,
1 340 nm attributed to the transition ‘F,,—"1,,(J =9, 11, 13) of Nd**, respectively. When
Nd’* mole fraction is 0. 5% , the intense infrared luminescence can be obtained and no impurity
phase is observed. After the annealing in H, ambient, the encaged OH™ and H™ concentrations and
the grain size of C12A7 increase and the cages are distorted. The improvement of the crystallinity
and the decrease of the non-radiative transition rate can enhance the near-infrared luminescence after
the annealing in air. Based on the temperature-dependent emission spectra, the high thermal activa-
tion energies are obtained, indicating that C12A7: x% Nd’* have potential applications in infrared

laser.
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Fig. 1 XRD patterns of C12A7: x% Nd** (x =0.1, 0.3,
0.5, 0.7) powders calcined at 1 000 °C for 6 h, and
XRD patterns of CI2A7: 0. 5% Nd’* powders an-
nealed in H, atmosphere at 1 300 °C for 4 h.
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Fig.2 SEM images of C12A7: x% Nd’* powders annealed at
1 000 °C in air for 6 h, x = 0.1(a),0.3(c),0.5
(e),0.7(g). And SEM images of C12A7: x% Nd**
powders annealed at 1 300 C in H, atmosphere for 4
h, x=0.1(b),0.3(d),0.5(f),0.7(h).
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0.3, 0.5, 0.7) powders under the excitation of 808

Fig.3

nm. (b) Energy level diagram of Nd**.
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Fig.4 FEmission spectra of the annealed C12A7:0.5% Nd’*

samples upon 808 nm excitation. Inset is multi-peak
separation of the emission spectrum of the annealed

CI2A7:0.5% Nd** at 400°C by Gauss fitting.

3.3 ZRHAFMR

N T 5T R S T R A A 4L 4
BICHIZM, FRATH Na** 1B 2= BE IR 73 80H0. 5%
FIRE R B, , —* L, B9 0 S el #2147 1 B
522, FRATTHH 580 nm By Bk EOG R RS N
T AR Stark BY R R AU EHC8T1 nm /N
R (e 1B 4 3 TR, A2 T 910 nm 1Y

SPEAE 871 nm AbYE & SR 55, 3 1hd BRI 21 1
871 nm 4B 15 = AT N YR JE T2 F 879 nm
) 5006 ) A5 IR S 2t s i 26 an 18 5
IR AT R BLE AT E e 15 B BE R 1 Xt
WM& HAT A ARk 1 o, B i
Nd™* 1 FE 3T AR A S R AR, B Nd**
F/DATF AN AR R R CI2A7 &
TS o A AN AT . —Fh Nd T b FES
O BT 1 JRI AT, 53 —Fh AL 7E ES OH - #5E 1Y )
IR ERERENILI OH - Xf Nd®* B9 &= A4
K BEIN T AR ERAE JLR, BT LALE B OH ™ 35 1Y
JR ISR ) N A B 0 RO G R T R] (S
1), T E OF 7 HOT 1Y Jey 3R B i Nd* A 3K 1)
FICE PN ) (K5 fir) o FATARI G xF 21k
1 000 CALFE 6 h FEAEE AT 1300 C itk
B4 nh)e, HaHEa N 3.2 ps BEMEN 4.3 ps, K75
AT 155.6 ps BEIME 175.9 ps, S5 LB Al
DIE L, A 098 i J2 C12A7 By A AL G A 45 ik
A . BEIS TE 2SS 400 °C AR BEFE 1
h, HARKFHAT M 175.9 ps ZERKE] 181.0 ps, K A A A
4.3 ps JEKF] 4.6 ps, XUIATEZS ST 400 C#4
AER AT 5 REa (1) R B, RV i RE iR S 5L 1A
OH ~ % Fsi/b | AR T JCHR S BRAE J LR, DA T i 52
VR EIE I, S EGI AL AN e, X 5K 4 i
FIMEERIE B, SRR AT 025 A
TR TCHR S BT LR = Nd* Z040 B B 1
ARTBL

——Air400°C 1 h

—— H,1300C4h

=3
o @
=

Intensity/a. u.

1,
— Air 1000 °C 6 h
0.1r

0.01F
I

1 I
0 20 400 600
t/ s

5 580 nm #LE MY 871 nm AL B KOG ANER 214N
W e 5 E LA 45

Fig.5 Decay curves of 871 nm emission of Nd** excited by

580 nm. The red line represents the fitting data using

a bi-exponential function.
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Fig.6 Temperature-dependent emission spectra of C12A7:0.5% Nd** annealed at different conditions under 808 nm excitation.

(a) 1000 °C in air for 6 h. (b) 1300 °C in H, atmosphere for4 h . (c) 400 °C in air for 1 h.
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