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Lo — Ml B A A R 2h B RO BL, R IEAE T AL 5238 08 R,Ga WO,
xTb*, yYb*", HA, x 4 0. 01 ~ 0. 05,y 4 0.01 ~ 0. 1, RIEHMICE, FHcHE, MIcH, Hic
ZHBRITET 2D

2. MARBORE K 1 Prid RIS B A S IR 2 b4 R e RL, HRFEAE T, BTk x
$50.03, y 4 0.05,

3. —FVEUE LB AR S IR Eh B A4 RO R 2 5 v, R IEAE T, AR LA 8
B

BB — AR R,Ga W0, :xTb™, yYb®" % 05 (k2% 11 & LLFREL R,CO,, Ga,0,, W05, Th,0, I
Yb,0, #5344, Horr, x 24 0. 01 ~ 0. 05,y 2§ 0.01 ~ 0. 1, R,C0, 1%& HIKFREETT, BREREN, Ik PR,
T BR B AT B BR B A 22 /D —

IR TIPS AR VR A Y S B RT IR AK

IR = TR AT IRARAE 800°C ~ 1000°C F4Y%8 0. 5 /M~ 5 /NI,

ARV A BTk 2 R = rp b PSR AT IR A7 H1 21 100°C ~ 500°C, FEIRIE 0. 5 /i~ 3
AN, VB SR, 45 BIE A Ol RGaWO, xTh™, yYb™ RN IS J i A5 12 £ 4 e
ROGHMEL R IEBETE, oo, s, focm Mo sh 20—,

4. MRAEBCM ELK 3 frik AR L 5 24 iR B9 IR #h b2 3 R Ot d BL IR il 5 07 1%,
R A AE 5 JT 38 R,CO,5 Gay0y, WO,, Th,05 H1 Yh,0, 7 14 25 240 73 FE R EE 4 121 :1: (0. 01 ~
0.05):(0.01 ~0.1),

5. MABRBRIE K 3 Prid AR LB i K A IR 2h 3% 3 ROGA BRI )28 77 2%, HRFAE
7ET, TR R,CO,, Ga,05, WO,, Th,0, FH Yb,0, M3 A2 23 BE/REE A 121 :1:0. 03:0. 05,

6. MIEAHEK 3 Prid MAAEIL 5 2K P IR #h L34 RO td B il £ 77 1% , LAk
TET, IR P TR IR 24 P i AR AR W RIS 20 7380~ 60 738,

7. WRPERCMER 3 Pk AR LB 24X PO IR 3h E R RO B il £ T i, HRHAE
TET, BB =P T AT SR AR AE 950°C R HU%E 3 /M.

8. ML K 3 Prid AR ILIB AR PO IR #h b 4% 4 RO B il £ 51, JLHFAIE
TET, BRI P A HIRFE N 250°C, fRIR I TR 24 2 /NI

9. —FrAENURICARE, ZANURE A E BRI )E S EER . B AN E
FRAR Je s BT 26 2, R AEAE T, BTk o2 256 2 73 o Bl AR L B e iR A 1R 2 e #it
RICH B Frid BRI 24 B IR 3 4 % ROM B 14k 2% 208 R,Ga,Wo, :xTb™, yYb™,
HAr, x H0.01 ~0.05,y H0.01 ~0.1, RIEAMITTER, B, o, Ao nR
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USSR GERE EERE MBS EHEREN
I3

R G
[0001] Ak W9 K —FhARAEIL B 2 XS IR #h b3 R PR} il T ik e LR e —
W

EEHEA

[0002] A HLAIC A (OLED) T2 g5 fafi] 58 L AL ™ AR B L B RO RN IV TR) %
RIS AR, AR T AR N . (H T B TS 2IARE M AL OLED # etk L 2 A
HMe, AR HIBRH] T E % OLED 2848 K OGIsAT VI R JE

[0003]  _[#E#a5 e Bl BEMAE K (UNZLAD) 48 SR R R BT W LG, H A, 1F
AR AR L T 4 UK 28 = 4 ST AR BoR A o 19 JE bR U 20 A1 5T 0 S5 45U B A
Iz BN T 5o {2, A Z0AN, LLG G SRR AR SR tH O R S I RSB iR 1
R Eh LR RGBT WARIE .

ZIAAE

[0004]  FETuH, A BRI —Ffrn] i ACBCEE S EUR DB I AR B 2 S IR Eh 1A%
e kG RE i2& 771 B AT FZ AR I B 2 s A IR 2R LA OB B A LR O )
o

[o005]  — P &l AR AL B 22 B B R 3 b B B R O6 M R, HoAL 42 18 X8 RGa,Wo;
xTb™, yYb*", 2o, x 5 0.01 ~0.05,y K 0.01 ~ 0.1, R¥E BTG, Fhoc K, B, fuoc
ZMETERP RS

[0006]  FITi& x 4 0. 03, y & 0. 05,

[0007]  —FENEEILIB A S IR 3 b 330 R A L 45 7 v, B RE DL R DR -

[0008] IR M R,Ga,WO. :xTh”, yYb* % 70 % AL 3t & ELFREL R,CO,, Ga,0,, WO,, Th,0,
1 Yb,0, KA, Horp, x 5 0.01 ~ 0.05, y 4 0.01 ~ 0. 1, R,CO, 3% FIRRFRBLIC, Bl RN, T IR
B, BRI AR R AR T 2 2D —Ff

[0009]  DUR K PTIAR AP BR— T ARE Rk VRS 2 SIS R AT IR

[0010]  ZDER = ¥ PR ATIRARAE 800°C ~ 1000°C F4Y%E 0. 5 /M~ 5 /i,

[0011]  JPIRVU g Bk 20 3% — b b 315 (1) BT YR AR ¥4 2131 100°C ~ 500°C, FRARE 0.5 /)
Iy~ 3 /N, A EN B &R, 15 B0 208 R,Ga, W0, :xTb™", yYb™ AL B 24 i B e £h 1
e ROGMEL R IEBEUTE, Moo R, ot s, onEm MR s R 20—

[0012] AT iR R,CO,, Ga0,, WO,, Th,0, Fl Yb,0, ¥ & % 20 43 BE /R bb o4 1:1 :1: (0. 01 ~
0.05):(0.01L ~0.1),

[0013]  ATid R,CO,, Gas0,, WO,, Th,0, AT Yb,0, FHASZH 43 BE/REE Ay 121 :1:0. 03:0. 05,
[0014]  PURrh ik VA 2R T iR A AE NI R R B 20 438~ 60 438

[0015]  JPIR=rvR TR AT IR AR AE 950°C R HkE 3 /s
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[oo16]  PERPUA KA FIREE A 250°C, fRIRI TR 2 /N

[0017]  —Fa HLA I I, A HLROE RS QS IRZ B 1 BEHC B A LA
J= B S0 BB R, Bk i B 42 b oy oA BRI B A iR A R £ B RO B,
BT IR B SL 5 TR A IR B T35 R e M R 1 K24 308 R,Ga, WO, «xTh™, yYb™', Hor, x 4
0.01~0.05,y 40.01~0.1,REHBITTE, Bk, Hosk, Goom o mh 2 0—F.
[0018]  FIrik x 4 0. 03, y 4 0. 05,

[0019]  FRABUEILB AR SR £ b3 6 RO R} ) ) £ T 1238 ok ) 5 AR RAIG, 7]
B S LR A T = R AR, BRI 5 A AV L B A R S R B LB R e M R
oI, AL B R R IR B A H RO BRI B 4 980nm, 7E 485nm K
X Th® BS 1 °D, — Hy MIBERR G TE R UG, T UAE A I R k.

R 1 152 AR

[0020] & 1 4S5t 77 AN O IE R i 2

[0021] &l 2 g sijitifsl] | il 2s AN B i S IR B B R R G RHR DB EUROGIE K
[0022] & 3 D siciitifs] | i) RN B Ze i X A IR 2h AR B ROGAT BHT) XRD Dt
[0023] ] 4 A SEiids] 1 il & K& B2 E B A WS B s S R £h R RO
BHE R EDGCRA LA & DL K .

BIRLHEA T

[0024] T {1 £ B PR L A4 S5t 91 6 AR L 5 A A IR 2h b AR 4 RO R B L A
TR

[0025]  — S 77 AN AUAR HL 2 20 K A IR 2h LR 3 R ot L, Ak 5= 200N R,Ga WO,
xTb™, yYb*", 2, x 5 0.01 ~0.05,y K 0.01 ~ 0.1, REBH TR, Fhoc K, B, fuoc
FREITET 2D

[0026]  fLiEMT, x K 0.03,y A 0.05,

[0027]  ZEUEILB I IR B A RO R DEECR O OIE T, AUEIL B AR S
PR Eh b e A R B I K Sk 980nm, 2444 8 32 B K A (1 980nm) F 2 B (4 IRk
To™ B FHAE T T °D, WOR A, AR5 R He BRIE, Bk 485nm (19355 5%, W] LAE R 8 06 & et
Ko

[0028]  FIREUEEILBAMREE IR B I R G BRI A& 7 v, BAR LU DR -

[0029] D% S11.R,Ga,WO. :xTb™, yYb*" &R 4k 241t & LEFREL R,CO;, Ga,0,, WO, Th,0, Fll
Yb,0, FifA, Hidh, x 4 0. 01 ~ 0.05,y 24 0. 01 ~ 0. 1, R,C0, % B BREE I, BRIREN, TRIRH,
TR R AR AR BR B 22 /D — Pl

[0030] 1% 35 BB 1, BT iR R,CO,, Ga,05, WO,, Th,0, Fl Yb,0, ¥3 1 & 41 4% BE /R bb 4 121
1:(0.01 ~0.05): (0.01 ~0.1),

[0031] % B, SLIE I, R,COsr Gay0;, WO, Thy0s A Yhy0, #3145 55 41 70 FEIREL O 121
1:0.03:0. 05,

[0032]  ZDE S13. P HR S11 RRELRIR RTR & 35145 BT IR/ .

[0033]  ZABIRH, Bl LR NI R I BE 20 438~ 60 4> 8015 B4 25 I BT IR A4, 11k
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(RIRIF S 40 43-%

[0034]  JBE S15.HRTERALE 800°C ~ 1100°C FHYEE 0. 5 /N~ 5 /N,

[0035]  ARIERT, HTIRAALE 950°C 4K 3 /Mo

[0036]  DUR S17.F A HR S15 AL I RTURARZ Jave #1381 100°C ~ 500°C, F{RiR 0. 5 /)
I~ 3 /NI, AR %I, B3I A E R R,GaW0, :xTh™, yYb*, Hirh, x 5 0.01 ~ 0. 05, y
H20.01~0.1, RIEAEICE, #T s, fooEk, o H MR TEmh 20—,

[0037]  PLIE, ¥ 20 0R S156 Fh ALFE 5 AT AR 7RV H1 31 250°C, FRORIEL 2 /NI o

[0038]  FARBUAEIL B AR SR £ b B RO R R £ T VA8 Ok T 5, AR ERAI (7]
B S LR A T = R AR, B IR 5 A AV R B A B R S R B LB R e M R
oI T, AL B R R IR B AR B RO BRI B A 980nm, 7F 485nm K
X Th™ BS 1 °D, — Hy MIBERR G TE R UG, T UAE A IE Rkl

[0039] iEZ R 1, —3LHE 7 NIGE N AR 100, 1ZA MU R 100 B FEKIK
JEBFER LI 2 A HLROGE 3VE AR 4 ULRE B E 5. FHERE 5 hirit
HAMEIL B R IR LR ML 6, AUEIL B LR 2 e £ L R M BN AL
22308 RGa W0, :xTb™, yYb™, Hdv,x 25 0.01 ~ 0.05,y 5 0.01 ~ 0. 1, R#EAHICE, Hioc
2, fon g, s M TR P 2R Zas P A NUROLE 3 RSO0, J A sk
JCHRIENEREE 5 T ECH USSR IR & F R O RL 6 R IE O, m)E
ZLER W — IR DG

[0040] i Ky HLAARSL

[0041]  SEiifA) 1

[0042]  ©EHH4ERE A 99. 99% Ik 1A, 4 Li,C0,, Ga,05, WO,, Th,05 F1 Yb,0, Hiy 14, 44 L BE /K%L
4 1mmol, Immol, Immol, 0. 03mmol F1 0. 05mmo 1 €& Wi T AFEA A Al % 40 73 8P 4f HI AR 4, 4R
JETEE 34 950°C R Fu%E 3 /NN, ARG VA EI R 250°CLRIR 2 /NN, B Bl VA A1 3B Z= IR HOH
TF BV HAAADRL, W85 AT 45 24 2l 8 Li,GaW0; 0. 03Th™, 0. 05Yb™ HHEH#TE 8 .
[0043] A ARG AR 4% 1 7

[0044] KK )ZBIMEEMR LA AV B3 IR 2 fE FH & )8 Ae B A NLR L 3T H
Ir (pig) 2 (acac) 1AM = (1- 2R3 - Frgmk) (SWEAE ) G4 (TT1) 3% B BHAR 4 48 FH 44
LSS 110, LAAGE RS EE)Z 5 RIS LMo IBIHESE)Z 5 P BCH B A iR sh 7 4%
BRI KL 6, B I HAER T 33 R M BHIL 22508 Li,Ga,Wo, 0. 03Th™, 0. 05Yb™",
[0045] EZ[E 2, B 2 s AR 2R AR IS B A IR & E R RO BLRDEEUR
oK. HE 2 WLUEH, 4 1 ARSER1T 2 RSB A IR £ EE R O
B B K 4 980nm, 7F 485nm KX Tb 851 °D, — "Hy M BITHR I T s & i, %48
BB AR B ROCARI TN S RO EL, thE: 2 B EATES AU
T35 29 5 A R R FE 6 EG A L1,Ga, WO, 0. 03Th™, 6f EL AT 4, 80 T 85 4L B 2R AE i, ROt
PrERAHYE, ROGE B

[0046] G Z W 3, & 3 1l o S 1 il & (R ARUE L B A s A IR 2 R R OUM R
[K) XRD 12, IR XS FEFRVE PDF 45 Fr o XFHE PDF 5, ATETE T 7 A B 43 1% 2 1) o 1), 7%
A IR T FAH OG0, Ui B R T BN T R S R SR ) A

[0047] G2 Kl 4, Kl 4 #hZk 1 & B R B s AUE LB K g IR 2h L3R # R0t
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MAEVE SR BDGRIA AL S BRI, ik 2 AE N EEEE T RSB aea E LS A
TSR B 34 ROCM B e o BIFRTE e, 3 ROtk R AT BL KB 20501, 3
R OO0, B S A0GRE A,

[0048]  SZjfifs] 2

[0049]  1EFHZERE A 99. 99% KM 14, K L1,C0;, Ga,0,, WO, Thy0, I Yh,0, #5314, 42 i BE /R E A
Immol, Immol, Immol, 0. 01lmmol F1 0. 01mmol 7 NI EAFER I HIFEE 20 Zr 2 HIY ARG, K5
76 345 800°C RS 3 /NI, SR JF VA E1 3 250 C AR 0. 5 /NINE, FEBl 4 vA A1 3 % iR B,
13BN P B, G AR 228 A Li,Ga,W0, 0. 01Tb™, 0. 01Yb™ fy EH #0758 ek o
[0050]  SEjtifs] 3

[0051]  BEFI4RE Ay 99. 99% KA, 4 Li,C05, Ga,0y, W05, Thy04 Fl Yb,0, K31, 322 HE BB /R E Ky
Immo1, Immo1, Immo1, 0. 05mmol 1 0. Immo1 7E K| T A HH M B 60 2B H I 517R &, ARG 1E
g grd 1000°C FIKE 3 /T, ARG VA EN R 250°C LR 2 /N, FEBE A H1 B SR B, 153
FIHAAER B, Ky 5 n A3 B FE A Li,Ga,Wo; :0. 05Th™, 0. 1Yb™ ¥ F#HEH#2 08 -

[0052]  SEjfh] 4

[0053]  iEAI4ERE A 99. 99% KUK 1K, ¥4 Na,COy, Ga,0,, WO, Th,0, Fl Yh,0, H53 14422 A BE SR A
Immol, Immol, Immol,0. 03mmol F1 0. 05mmo 1 H3 /A £E R FAFEk i BE 30 43P HIY AR A,
RIGLED B4R R 900°C FHIKE 3 /i, SR G VA H1 3] 300°C RI5 0. 5 /NI, FEBE AP YA 213 %35,
B, 3 B HAA R, B Ja n] 13 204k 2518 508 Na,yGa,Wo, 0. 03Th™, 0. 05Yb™ 1) F#E4u5¢k
[0054]  SCJEfH) 5

[0055] kA4 Ky 99. 99% KK A, ¥ Na,CO,, Gay0,, WO,, Th,0, I Yb,0, ¥ 432 I B2 R ¥ Ky
Immol, Immol, Immol,0. 01lmmol F1 0. 0lmmol EN EAFEE I EE 60 43 Bd AR A, ARG
765 3l 4P h 850°C N RAKE 2 /N, ARG VA ENE 300°C AR 0. 5 /NI, Tl AP VA H1 3 = iR B,
BBV AR R, By 5 A 43 34k 220 Rk Na,Ga, W0, ;0. 01T, 0. 01Yb™ [ FaE498 508y .
[0056]  SCjiifs] 6

[0057]  MEFH4RE Ay 99. 99% KA, 4 Nay,COs, Ga,0y, WO, Thy04 Fl Yh,0, K3 1, 322 HE JBE /R E Ky
Immo1, Immo1, Immo1, 0. 05mmo1 1 0. Immo1 7E K| T A H i B 60 2B H I8 5 7R &, ARG 7E
Lgpgrd 1000°C R KE 3 /N, SR JGVAEN R 250°C LR 2 /N, FEBE A H1 B =R B, 13
BB, Ky 85 AT 43 B F 8 K NayGa,Wo; :0. 05Th™, 0. 1Yb™ ¥ F#EH2 08 -

[0058]  Sjifs] 7

[0059]  IEHIALAE A 99. 99% Ik 44, F K,CO,, Ga,04, WO,, Th,0, F Yb,0, K 44 HE BE/REL A
Immo1, Immo1, Immol,0. 03mmol F1 0. 05mmo 1 H5 P& £E R T AfFEk i BE 30 43 8P HIY AR A,
RIGLED 4P R 900°C FAAIKE 3 /N, SR G VA HI 3] 300°C RI5 0. 5 /NI, FEBE AP YA 213 %35
HH, 73 505 bR B 55 TR B2 B R K,GaW0, :0. 03Th™, 0. 05Yb™ [y [ #:#58 ot
[o060]  SLjifs] 8

[0061]  ZEFHZERE 99. 99% KM 1A, K K.CO,, Gay0,, W05, Th,0, F1 Yh,0, M 4424 HE EE /RN
lmmo1, Immo1, Immo1, 0. 0lmmol 1 0. 0lmmo1 ZEN EMFERH BB 60 /3B H ISR A, AR5
76 3l 4P rh 850°C S 2 /N, ARG VA E1 3 300°C AR 0. 5 /NI, TP VA H1 3 = iR B,

6
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1FRNPA B R W AR B 2B A K,Ga W0, 0. 01Th™, 0. 01Yb™ 1) EHEH 508 o
[oo62]  SEjifs) 9

[0063] k4L 99. 99% HIM 1A, H4 K,CO4, Ga0y, WO,, Th,0y FH Yb,0, Hf4, 4% HE EE IR EUN
Immol, Immol, Immol, 0. 05mmol A1 0. 1mmo1 7F M| AR A EE 60 28R F I 5185, ARG 1E
D rrh 1000°C R HIBE 3 /N, ARG VA HI3 250 CARIR 2 /NN, FEBE P4 21 B S IR B, 15
BN, W85 AT 45 304 2@ 8 K,Ga W0, :0. 05Th™, 0. 1Yb™ [ EHHe5e6Hs «

[0064]  Sjfs] 10

[0065] 1L FHALRE A 99. 99% Ik 14, 4 Rb,COs, Ga,0,, WO, Th,0, 1 Yb,0, 3 144% HE E /R Hh
Immol, Immol, Immol,0. 03mmol F1 0. 05mmo 1 H3 7AE R EHfF ek i % 30 438 F HL I AR A,
IRIGAEDS IR FR 900°C RHYKE 3 /N, SR G VA 213 300°C iR 0. 5 /N, FEREIPVA 21 3] %38
B A3 B R, B Ja ] 15 204k 2% 18 54 Rb,Ga WO, 0. 03Th™, 0. 05Yb™" 1) F#E4u5¢k
[oo66]  SEZjifsl 11

[0067]  iEAIZERE Ay 99. 99% KIH 1K, ¥4 Rb,CO,, Ga,0,, WO, Th,05 1 Yh,0, Hoy 14422 HE B IR A
Immol, Immol, Immol,0. 0lmmol F1 0. 01mmol £ER| TR EE 60 8l ISR A, ARG
76 5 3P rh 850°C RS 2 /MK, ARG VA E1 3 300°C AR 0. 5 /NN, T4 vA H1 3 S iR B,
1FRNPA B, R A3 BML @ A Rb,Ga,WO, 0. 01Th™, 0. 01Yb™ ]R3 #7586k
[oo68]  SLjsfs] 12

[0069]  2EFHZERE 99. 99% HIH 14, K Rb,CO,, Ga,0,, WO, Th,0, AT Yh,0, 45314, 42 BE /RN
lmmo1, Immo1, 1Immo1, 0. 05mmo1 F1 0. 1mmo1 7ENI F A i 5 60 43 2ME ISR G, ARG 1
o grrh 1000°C R HIBE 3 /N, ARGV H13 250 CARIR 2 /NN, FEBE A 21 B S IR B, 15
BIPARIARL, B J5 AT AR B 2% A Rb,Ga, WO, (0. 05Th™, 0. 1Yb™ [y &£ 6 Hy .

[o070]  SEjEfs] 13

[0071]  JEHIZEAE D 99. 99% UK 1K, Bt Cs,C0,, Ga0,, WOy, Th,0, A Yb,0, M3 1442 M BE /R KA
Immol, Immo1, Immo1, 0. 03mmol K1 0. 05mmo | ¥3 A7E W FAFEA R BT BE 30 738 H I S1VR A
SRIGAEDS IR 4R 900°C RHYEE 3 /NI, SRS VA E1 3] 300°C 345 0. 5 /NI, BBl P VA 21 3] %38
HUH, A3 BB, B Ja nT 13 2k 2218 X0 Cs,Ga W0, :0. 03Th™, 0. 05Yb™" 1) #4155k
[0072]  SEjifsl 14

[0073]  iEAIZERE A 99. 99% KM 1K, ¥4 Cs,C05, Ga,0,, WO, Th,05 1 Yh,0, Ho3 14422 B SR A
Immol, Immo1, Immol,0. 0lmmol F1 0. 01mmol £ER| TR EE 60 8 LI SR A, ARG
76 5 3P v 850°C RS 2 /MK, SR JEVAE13) 300°CARE 0. 5 /NINF, T AP vA A1 3 = iR BT,
13 BIHAAAL L, K3 5 T £3 242238 20k Cs,6a,W0; :0. 01Th™, 0. 01YD™ [ F L4568
[0074]  SEZjfd) 15

[0075]  XEHH4LRE A 99. 99% KK 1A, #4 Cs,C0,, Ga,0,, WOy, Th,04 F Yh,0, H14, 42 HE EE /R EUN
lmmo1, Immo1, 1mmo1, 0. 05mmo1 F1 0. 1mmo1 7ENI A i 85 60 432 E ISR &, ARG 1E
o frrh 1000°C R HIBE 3 /NI, ARGV H13 250 CARIR 2 /NN, FEBE A 21 B = IR B, 153
FIPAAR B, Ky 5 A3 B AE B AR Cs,Ga,W0; :0. 05Th™, 0. 1Yb™ ¥ F #4208 «

[0076] DL b Bk Sk g {318 T AR s B R LA STt 7 2, JERiR B0 BAR R4, (B T

7
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ANBE DR L it B XA B R MV AR PRl o Y i H AR, X T AR T B R
KL, FEAE B AR R BB AT 5 3B ] DU A T A A i, IX S8 A R B
G BRI, AR B L) B P v B L LT B ASOR 225k A v
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