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1.1 RXFI5EE

Y(NO,), - 6H,0, Yb(NO,), - 6H,0 Fll Ho(NO,), - 6H,0( 1L faH BiE Atk 1. ) Ay af g
%17099.99% , By (KEBHERR A=A BRA R BEEEE R 99. 5% , JRE (BRG] ) Fw
Pt (R HER B R AL AR A R 7)) ¥R 4 B

BES S AH T (XRD) 38 4 H 75 5 3 SHIMADZU 6000 % X SR AT 5 ( Cu Koo) #E4T, & 40
kV, & 30 mA, N 4°/min; TS IT Tecnai G* 20 %5 B 7 B 3088 (TEM) ¥E47; R A EE
Nicolet 2] [ 550 Magna-IR JE3E (S EA¥F AU ZL /M (FTIR ) 3 SR H AR Hitachi A A1) F4500 %5t
TEASCI SR i BN A5 R UCL 6, OR U8 535100 Xe KT 1980 nm P SARSEF SR HOtAS , MK T 4%
BEiEEE, NG B RAER R 2.5 nm; MK UCL G, 384 1.0 nm.

1.2 RETTE

ARSI B AT SRR AE SCHER [ 9 ] S A UTTE R W 3 hk b, R — 2 09 et b A . 7 B o B v i i
T IR 2R R R S IO, Bt TR DA s ey - (0 RS, SR A S8 T 250 . SR R v T 25 18 /K i il
A%0. 5 mol/L Y(NO,),, 0.096 mol/L Yb(NO,),#10.0096 mol/L Ho(NO,) %+ H. F)5EH 30 mL
Y(NO,),, 10 mL Yb(NO,), 120 mL Ho(NO,) %, Jf5i& 2 B F/K Bl A% 1200 mL 5 4 il R &5
IKIEW A, B ERIREE T EBE KT, HI 400 mL A B. IR A FIIEW B B2 8403 08 LI 5
WP R 2. IR A KB THRZE 60 °C, FJEIE A B BIAI A, HIBLEAARTEER 1600 mL
PRRERI, IR GEROREETHE 82 C. MU ENRA W H IR I aE M5, ks ib— Bt
). A5f S 235 R K AR AT IR ITVE A T B0 0 85, IF 0 28 2 B /K E I 6 ORI IN BRI 1 I,
T40 C T 12 he BT A9RTIRARLE B BH Y T 600 CEbe 1 h, 455 Y,0,: Ho, Yb #iK.

i 3 [ - N AT AL BB, FE2EE Y,0,: Ho, Yb HEMRAY A7 3848 i AGE BBk, 788X
AR FARIRER L. MATIPGE R E T 400 °C, M d @M Bk flmzE <. ik
FR2L 1 h 5B A R Y ih B IR R4k Sl AU 0L TR A B = IR, AR EK A6 Y,0,S:
Yb, Ho 4K . ARFEES A TR SER A F N 1 FiR.

Table 1 Experimental conditions for the preparation of different oxysulfide samples

Sample [Y**+Yb** +Ho** ]/(mol - L71) [Urea]/(mol - L71) Aging time/min Sulfuration temperature/ C
Y-1 0.01 1 90 800
Y-2 0.01 1 30 800
Y-3 0.01 6 10 625

2 ZR5itE

2.1 AL E 3BTRS A9 220

1 FIE 2 2 AN TRI I ) A5 A R IR IO TE i) S X Ry Ak ) TEM R . eI 1wl L, B
A TR SR ABRIE , HAEIREF. 22600 CHEE1 h )5, R FIESUALA K, HR S SRR A
L, W/ 729 15% ~20% . 1Ak, AT LA 2k s Tl mir SR Aok 0 RO A AR R 2, 24k 10, 30
F190 min AT R SF43 3129k 50, 100 F1230 nm. [A]EF, Sfb AR 585 20 5 0 25 B IR AR 1 (e
PE. FEHLBERY S REHL TR IRGS T, 24k 10 min BYRTIRAR R TARZ/NLLE 1(A) ], mikiE
BALETE [ B 1 (B)FI(C) 1, R MIPREs T 58 dr B A, B4 ml A B T 1 9K A4 R 1 B WL
il FEXIIPUES D, TERRIIREIRE T ([Urea]: [ Y + Yb** + Ho’* ] =100: 1), # ™ A4
KA, BTk R R A%, IR IR G, AE B PR S R AR, Bl , M
FAiWz s, XA AS B A AR T L A T A RIS KA R A A, AR TG (0 358 W AR IR i 6
SR, FERE BRI P, S RS R AR Z AR AR R R A, W8k F A e, s
ROV EER , REBRER RS, =AM mERSR AW S E LR RREKFE
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Fig.1 TEM images of precursor prepared for different aging time
(A) 10 min; (B) 30 min; (C) 90 min.
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Fig.2 TEM images of oxide obtained by calcining the precursor prepared for different aging time
(A) 10 min; (B) 30 min; (C) 90 min.
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Fig.3 TEM images of precursor prepared under different urea concentrations
(A) 1 mol/L; (B) 3 mol/L; (C) 6 mol/L.
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Fig.5 TEM images of samples Y-1(A), Y-2(B) and Y-3(C)

2.4 LFEBRENXMER

El 6 45t T ARFEPRARFE M 7E 980 nm ZIAMEIA T B UCL YGi. &R 0 K Sk i 3 413
WAL (1) LT 646 ~666 nm BN ILL AL TR 3 DS, 53567 T 649, 653 Fl 661 nm,
BT Ho' ' B F1Y S F,— IERIT; (2) 7T 540 ~557 nm 3 Bt N 04 00 R A AETE 2 S R ST, 43 Bl
T 544 1548 nm, HJET Ho'* B TH °F,, °S, > LIRiT; (3) Y AR IR, of nl W )47 T
485 ~500 nm M ARG, TR T Ho'* B T *F,— IERT. teah, 7E18 6 hik il LIF R, Mk T
RSFHIUIN, BE R R ERCR BB Z B, S4B R AT & JE5R I R 10000 B, Y-1 BT R H
7 0.48 W/em®, i Y-2 F1 Y-3 FF 5 U DT 53 0 5 2 1. 56 F1 3. 44 W/em?.

8000 F~ Ay 344 W/em? 80 | (B) 8.5 Wiem*

4000 ~ M 40 _’E\‘—A)/\\m
Ofc S 0F

8000 1.56 W/em? 80 | 4.6 W/em®

| J'k v -/‘BW_A/_j\/\MA_‘,\‘
0F b o o L

8000 - }[ Sl 0.48 W/em? 80 |- sl 1.57 W/em?
: g

4000 - o 40 L
a .;‘-"_’.h‘ _,—a/\,__,_v_/—\J\’\R’-—W
{} 1 1 1 II\HA 1 ” 1 1 1 1

450 500 550 600 630 700 460 470 480 490 500 510 520
Afmnm Amm

Intensity/a.u.
Intensity/a.u.

Fig.6 UCL spectra of samples Y-1(a), Y-2(b) and Y-3(c¢)
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Fig.7 Plots of emission intensity I versus excitation power I, in different samples
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Fig.9 FTIR spectra of different samples Fig.10 Downconversion emission spectra of different
a. Y-15 6.Y2; C.Y3. samples upon excitation at 465 nm

a.Y-1;b.Y-2; c. Y-3.

KFLEOCMAE LS, BN Ho' B FE il YO ' BT 0 ET RS A R [ Red, 4TI,
BERM Ho'* B 1, —ibmilid Yb' " B 719 ET 8¢ ESA i #2803k °S,, “F, 684, FH’S,, °F, AEHIRIT
MR, ALtk 55— N TE b 2 °naege ", s Yb' /Y ET 5 ESA il B ERAT &
YFoRE, WRBHAB P S, F TR b B B A J& . A0 T P F REZM Ho' ' B T I A L R ST BRAE
RIS, PRALLe R T EaREFRRI | GBI K B IR T X306 F ot 2, X e i & 7 Ji
X Ze AR AR UE L.

T4h, FEELT e R, BRI ZDGR STRERE N T 800k SRR SR RST IREAR,
LIRS R SRR . AP a] U5 PR F A v ] OR A BRI 20 R o i v 2 P o ik
AL Z [ SE S 1 35 Pollnau 451 7E “ LA -rP (B RESL- I 36 ¥ R JCRER” —RE AR R (03
5, Y R A LM R R ERRT, FEER R 1, oo L, TS F T B 3 AR IR, f27E
KR M ol TEARICH, AL E FH P RGEL A [ AP L. LAY LR REHR 2 (AE) 298
3220 em ™', WL AP LAY REH 22 KT 4700 em ™. ARFTRSN, £ T 04 S o B R B T R K
(1+{n)) 2" (R, n AR FHEE, ho HEKFFEE). TR —FERE ho BAHAER, FILLAE
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Preparation and Size-dependent Upconversion Luminescence
Mechanism of Y,0,S: Yb, Ho Nanoparticles

XING Ming-Ming, CAO Wang-He* , FENG Wei, PANG Tao, LING Xiao-Qiao
( Optoelectronic Technology Institute, Dalian Maritime University, Dalian 116026, China)

Abstract A series of Y,0,S: Yb, Ho upconversion particles were prepared using an improved homogeneous
precipitation method combined with a solid-gas sulfuration technology. The structure and morphology of parti-
cles were characterized by X-ray diffraction( XRD) and transmission electron microscope ( TEM) , and the up-
conversion luminescence ( UCL) properties and mechanisms were studied by UCL spectra and FT-infrared
spectra( FTIR ). The results of XRD indicated that the prepared samples were pure hexagonal structure. TEM
images showed the prepared particles were mono-dispersed with regular sphere shape and exhibited the narrow
size distribution with average size of 40, 80 and 200 nm, respectively. According to the In-In plots of emission
intensity as a function of excitation power, it was found that the blue emissions varied from three-photon ab-
sorption process to two-photon absorption process with decreasing particle size. For the green and red emis-
sions, only the two-photon absorption process was observed, but the slope values of the In/,-Inf. plot
increased with decreasing particle size. The mechanism of the effects of particle size on the UCL properties was
discussed.

Keywords Upconversion; Luminescence mechanism; Y,0,S: Yb, Ho
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