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250~550nm J 

>|&-f 560nm ^ 580nm @ ^f^b LED, LED 

t LED m&mt LED Jtm „ ,^^7, Sr2Si04:Eu2+^ Sr3Si05:Eu2+^ 

390K^460K &iz„ MM 

JLM&, &-f LED it^X^Ht, 

pn Ji ̂  it#fr-J IhJlT l%> @ i^7^ LED it 

MitirtTPf, %&&£*£&&.&%& 

&j $< ̂ 1 'i^t -f£ in &j y® j?] ii ifrJc 0 

tfj^A tfjft fftfft: 

1. —#£#Ut4^it#^h $r^, /^i£fi#Ut4^it#^frMt 

%£&&%: MlaM2bSicOdNe:xEu2+, -g-t Ml % Mg, Ca, Sr, Ba ^ 

Zn iL^rt ̂ JiliL^; M2 ^ Tb ^ Tm iL^rfr-j— 

a, b, c, d^ e x ft $.$£, ff-JL l<a<4, 

0.001<b<0.6, 0.8<c<1.2, 0<d<6, 0<e<2, 0.001<x<0.3o 

2. 1/^i£^#,#Ut4^it#^h $r^, l.l<a<2.3, 

0.001<b<0.3, 0.8<c<1.2, l<d<5, 0.02<e<1.6, 0.005<x<0.2o 

3. 1 2.3<a<3.5, 

0.001<b<0.3, 0.8<c<1.2, l<d<6, 0.02<e<1.6, 0.005<x<0.2o 
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4. i j.3 & 

t, Sit Ml Src 

5. 4 , Sr £TL 

# Ml #}#&-&&&% 50%^. 100%. 

6. 4 -^l7, Sr £7^ 

Ml #}&&'$&&% 70%JL 100%o 

7. 4 7t^ Ml 

^ Src 

8. —1 J. 7 

M2> Si, (X N^ 

EuiL-f; ffJJ/r&Ml&Mg, Ca, Sr> Ba fa Zn — 

4 #fi£M2 Tb ^ Tm — 

9. 8 #fx£^;5"&, 

10. 8 /s/fi£^-fN4Mr&> -&11, 7G# Ml ^ M2 ^ 

^JUL #U&4^ IL#U£$K 

#kVx 

11. #4^1;^^: 8 J. 10 &&&, fit Si VX 

Si02, H2Si03, Si2N20> Si3N4^ Si(NH2)21 &}—•Ji 

12. 8 J. 10 Eu >vUlg£ 
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13. 11 , #fi£Si3N4^? 

a-Si3N4, {3-Si3N4 _LM^0 

14. 8 J. 10 fH—-g-^, #f 

1100-1600°C, ^Htf^^2~9ho 

15. 8 JL 10 t#—zftPfr&#}$-&$'&, , #f 

—$JttiL, #A?WJC 

MM Mf 

16. 8 

7] %h i£#o 

17. 4M&&*/5r£ 8 J. 10 &t, #T 

i£i$ £§^>J s& £} ^ ibtyq > J, ̂  t ̂  

—# il ^ # # _h 0 

18. ^Mk^Tf-^L 17 #fi£aH'J-tMr&, -g-^, 

"4" ̂  ̂Li£#f OLM tfj & Hr jt &*} 10% o 

19. —#&;£.#, 1 J. 7 *Mt—• 

20. -#LEDT», l-t, 19#f^?t 

7ti#o 

21 W4i^^r^:20^^LED7lG^, &+, #r&LED JLM 
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LED i&f fcLED + 

22,4-M^^: 1 3- 1 ^ 

7j^L 8 JL 18 *M£—• 

o 

23,:MM^r^ 22 fttiLfftflit, LED «, 

0^ tf) #f G## tf) , Jl JL ̂  *h it J. JL it E, & 

it®-f^t 

i^^^hife^^ifeLED &>t ge^#^j& LED 

FfrHB&Hfl 

® 1 % 1 #&i? tk^'J 1 #&^$U£ufc#g); 

® 2 ^ 1 #^i? tb^'J 1 ; 

Hj 3 % 1 #*0-^ fcb^t#'] 1 ; 

® 4 ^ £;&#<] 1 XRD if® ; 

® 5 ^ £;&#>] 86 t LED ?t'Mrtl£?t?tiM ; 

® 6 ^ tb^-J 2 t LED ®; 

® 7 ^7 ^3-5 ̂-IJO-^ tb^sci^'J 1 #w?^4^j"$is$t®! 

® 8 ^3—5 ̂ IJO-^ tb^sci^'J 1 ^PP 6*\J /in. ,5^4^'14.i&7 ^ ® ; 

® 9 ^ 24, 35 tb^-J 1 ; 

® 10 ^ J 24, 35 #&i? tb^-J 1 #&^i&,>£#<£&^g| „ 
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M T Vt3Jl o 

MlaM2bSicOdNe:xEu2+, Ml 

Mg, Ca, Sr, Ba fa Zn iL^: t JJiL^; M2 ^ 

Tb^TmiL^:^—a, b^ c, d^ e fa x 

% It, ff-JL 1 <a<4,0.001 <b<0.6,0,8<c<l .2, 0<d<6, 0<e<2,0.001 <x<0.3 „ 

i) fr-J-hFIMjL T 

#ltiiL i^'J^p, l<a<4 ;|LTF a ^ 1 JL4, a 1, 1.1, 1.2, 1.3, 

1.4, 1.5, 1.6, 1.7, 1.8, 1.9, 2.0, 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7, 

2.8, 2.9, 3.0, 3.1, 3.2, 3.3, 3.4, 3.5, 3.6, 3.7, 3.8, 3.9^^4.0, 

1 3~ 4 a 2.4 JL 3.2, 

0.001<b<0.6 4^bT^^ 0.001 ^-0.6 t^^^ltii, 

W-fr, 0.001, 0.002, 0.003, 0.004, 0.005, 0.006, 0.007, 

0.008, 0.009, 0.10, 0.11, 0.12, 0.13, 0.14, 0.15, 0.16, 0.17, 0.18, 

0.19, 0.20, 0.25, 0.30, 0.35, 0.40, 0.45, 0.50, 0.55 0.60o i£ 

0.005 3- 0.4o 

, b fr-jItii. & SJ fr-j ;?£L "i^j, b fr-j & 

SJ^ 0.001<b<0.6, 0.001<b<0.3o 

M t^ o 

0.8<c<1.2 c 0.8 J. 1.2 t ̂ irtltii, W*, 
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cT^W*0.8, 0.9, 1.0, l.li^nf. 

i^S], 0.9 1. 1,1. 

> 0<d<6 .HTF d »T^ ^ 0 1 6 t #'J-V, d T 

^W*0, 1, 2, 3, 4, 5il^6o 

d *]" ^ % 2 JL 4o 

, 0<e<2 4L-JF 0 1.2 t 1^D> e T 

^W*0, 0.1, 0.2, 0.3,, 0.4,, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0, 1.1, 

1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.9^^2.0„ 

teM-ffcn, mvQ-^U% 0.5 3. 1.5. ^aflAjgJL etfj&Ji.fc ffl 

0<b<2, 0.02<e<1.6„ 

, 0.001<x<0.3 X^ 0.001 J. 0.3 t W 

-kv, 0.001, 0.002, 0.003, 0.004, 0.005, 0.006, 0.007, 0.008, 

0.009, 0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 0.1, 

0.15, 0.20, 0.25 0.30 &•&-& t ffi, &H* 

x^^l 0.005 3- 0.1 o 

/"/fi^a, b, c, d, e^x 

T: l.l<a<2.3, 0.001<b<0.3 , 0.8<c<1.2 , l<d<5 , 0.02<e<1.6 , 

0.005<x<0.2o 

£$L3T£irfr, ^f^a, b, c, d, e^x 

ID^T: 2.3<a<3.5, 0.001<b<0.3, 0.8<c<1.2, l<d<6, 0.02<e<1.6, 
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0.005<x<0.2o 

Sr2+^-^ 

Sr -fA, 

, iL^r Ml 9o Src 

MtJs, %7 

Ml iL ^ %k $r tf1 — ^ &] Sr iL -$: iM T? -fb ^ A, 

MlaM2bSicOdNe:xEu2+t %-^L a, e, x ifi 

Sr 50%, jtffc 

i&fftlfcM'jkfft Sr ^tb^'J^it30%o W*, Ml Sr Hit tl x±7 

Mg, Ca, Sr, Ba fa Zn ^JL/L 

£JHVI#2LT, Sr £>trf Ml 70%M-100%, 

50% jL 100%o W*, 70%, 75%, 

80%, 85%, 90%, 100%o -g-t, £M1 ̂  Sr #ri£#&"5" 

100%o 

^4+, ^i£^^&^Ml, M2, Si, O, N fa Eu 

iL^To ^JiiL^f^, ^fi^MlAMg, Ca, Sr, Ba^ZniL^:^—# 

JLM^, #fi&M2 A Tb fa Tm st-f^ffi— 
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—H&t Si fa N Ttt, PJftii Si3N4 ^a-Si3N4, (3-Si3N4 fafu 
¥]—ff-JLEu H 

^f^Si3N4^a-Si3N4, P-Si3N4^^l 

fcfk 11 &} —# il $j ^ o 

^M2 (Tb^TmiL^:^— 

tfjMfflfa Eu 99.99%, 

1100-1600°C , 1100°c, 1150°C\ 1200°C\ 

1250°C, 1300°C, 1350°C, 1400°C\ 1450 °C, 1500°C\ 1550°Cil^ 

1600°C„ 2 <hHM.9 <hH (h), ftH^fX^2, 3, 4, 

5, 6, 7, 8 9 'Mfr„ 

—ft/ML 

iMr#r 

i££Ev^ '!":£ ^T^ #']*f fe; #f'li 

^^it t\ P/f&'<&&X* —ft/ML AXfa Tt — 

fr\J A, HLX-^) JfL 

X^'^X, ik—lp-VLi&¥}&, 90 4M*%-10^ 
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4r 7T & %) %r ft H. %M %o %L it # # % ̂  ^ *'j #r ̂  fL %H $ %L it # 

& ̂  #T i£JL £it ##( 10%JL 50%^^ri^i, 

) i^i^&^#fi£A#UM^it## (&) 

-f 50 t"l:%j.'j--f loo i *%6Wtt#Ut4^it## X 

&, # LED it#, -&t> 

£—#fi£LED 

it« LED &>t ^ t^fit^f^bit^j£itLED 

^j?] i£0 

^ & #r & GH'J 4Mr & $] lr ̂  #r 3£$] lr ̂  M:#? ̂ lit #?H"^ M 

i£it#t^i£, ^:M^ll«it#t^i£, ##JA^l|i£^-f 

LEDitM^it#t^i£o &&¥] LED it >$ ^ & %%t *b - ^f* 

^jiitLED 

T if ̂  M0il ̂ 1 ^0 fiLM ¥§_%%-¥] 

/t^-f 

1 

Sr2.94Tbo.o3Si03.oi5Ni.333:0.03Eu, ^'J#* SrC03 
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4.340g, a-Si3N4 0.468g, Eu203 0.053g, Tb407 0.056g 

, itTv 

90%N2-10%H2^>&^^,fH& J. 1100°CM£>& lh; 1500°C, 

jf-jfclm 4h J&H t&*Mp J- , 

£ ̂ x £ tfj «'J i $ fM 

#*fx£ ̂ : ^^X $ 

^/Li£#i£—#^^160 ^P/V 

4h ^, # J?] 400 HI fctl 23>£$)^, 

&$-X £ ̂  : t, #^/v^7jC 6 Sf, ffl 

lho 

^ ^ i^t^X ZJ fr\J .p 

>£yft5 20min, ^^#jL lmin, vV^ 

fiM£. fr-j 0 

110°CT^^8ho 

tk^'J 1 

Sr2.97Si05:0.03Eu, SrCOs 4.385g, Si02 

0.601g, EU203 0.053g £3.-f^l'JXW^ 

t; , it^v 90%N2-10%H2^>^^, fH&jl 

13 



WO 2014/169834 PCT/CN2014/075595 

1100°C, ^lh; 1500°C, 4h fc t\ 

&$-, ^HA, -f^x£*t^, 

^ SI HORIBA JOBIN YVON £**] £.?*-&] FluoroMax-4 & 

l -^tb^'J l tf$ULfci£fa$LMfci£, 

® 1, ® 2, 150WXe*T, >IU1^460nm, 

lnm, 25°C„ /A® l 2 

l ^fcb^t#'] l JUL 300~500nm fr-j 

582nm ffJL, 1 

ft SI LINKAM /> *] £ f- HFS600 & fa & -f- £ fa 

FluoroMax-4 ^FtJLJLi^SL, l tb4ic#'j l 25°C, 

50°C, 100°C\ 150°C, 200°C^ 250°C>^ylT^^#^f, 

%): 460nm, 3.5nm0 25°C$" 

100, 

$£#]%&#>} 

1 ^JML##-1#^®, iL® 30 tij® 3 ^JUt.##.#^® T^P, 

^'J 1 /ft r§j /m "F i'T) -IV4x. r§j ^ ̂f-/C.*bi D /f±_ 460nm >fl/^L~F, /-§-

yl^ 250°CHt, 60%, ^7 tb^'Jl £ 250°C Ht 

tf&jfc&JtX 34%. 0jtb, 

Sr3Si05:Eu2+^tbJL^"3^1^^^^0 

® 4 1 XRD if® „ 
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30.819°, 38.524°, 30.126°o ^itJCPDS 

Sr3Si05 (JCPDS 72-1639) fa®, ft 

% E9 ij P 4/n c c„ 

2-6 

^'J#«§rE4l 1 

, itTv95%N2-5%H2fh 

i&J.1150°C, ^ lh; -frfH&J. 1550°C, 2h ;£ £] J. 

t^0 &$-, ^HA, -f^x£*t 

2-6 tfjMLJb&j-fflo 1 $'] 

3-5 ^'J J*L® 

7^® 8 )0 /A®tT^^"iti, 3-5 

tb^'J 1 o 

;ft 1 £$LP) 2-6 ^y^^S&tb 

4fc#2iLil ^4+ff(g) 

PI SrC03 Tb407 Si02 a-Si3N4 EU2O3 

2 Sr2.94Tb0.03 SiO4.955N0.04:0.03 Eu 4.340 0.056 0.583 0.014 0.053 

3 Sr2.94Tb0.03 SiO4.655N0.24:0.03 Eu 4.340 0.056 0.493 0.084 0.053 

4 Sr2.94Tb0.03 SiO4.295N0.48:0.03 Eu 4.340 0.056 0.385 0.168 0.053 

5 Sr2.94Tbo.o3Sii.o503.oi5Ni.4:0.03Eu 4.340 0.056 0 0.491 0.053 

6 Sr2.94Tbo.o3Sii.203.oi5Ni.6:0.03Eu 4.340 0.056 0 0.561 0.053 

7-10 

&&]&!&& 2 

it A 80%N2-20%H2^/V^^, fH& 

J. 1200°C , 4JM& lh; J. 1600°C , lh ^ ij &*Mp J.t 
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&, 7-10 

42 
Jt^iRA l>#ff(g) 

#'] SrC03 Tm203 3L3LM Si3N4 EU2O3 

7 Sr2.969Tmo.o3Si03.oi5Ni.333:0.001Eu 4.383 0.058 0.468 0.002 

8 Sr2.94Tm0.03 SiCb.oisN 1.333:0.03Eu 4.340 0.058 0.468 0.053 

9 Sr2.77Tm0.03 SiCb.oisN 1.333:0.2Eu 4.089 0.058 0.468 0.352 

10 Sr2.67Tmo.o3Si03.oi5Ni.333:0.3Eu 3.942 0.058 0.468 0.528 

11-15 

it/v 70%N2-30%H2 fK&jl 1250°C, 

lh; -frfH&J. 1450°C, ff^7h^|]^/^P^-t>m0 

$L*$r, 

11-15 tf}2LJLtf%\-0 

43 11-15 ^4+S^k 

PI 

l>#ff(g) 

PI SrC03 Tb407 Tm203 P-Si3N4 E112O3 

11 Sr2.969Tbo.ooiSi03.ooiNi.333:0.03Eu 4.383 0.002 0 0.468 0.053 

12 Sr2.37Tbo.6Si03.3Ni.333:0.03Eu 3.499 1.122 0 0.468 0.053 

13 Sr2.969Tmo.ooiSi03.oi5Ni.333:0.03Eu 4.383 0 0.002 0.468 0.053 

14 Sr2.37Tmo.6Si03.oi5Ni.333:0.03Eu 3.499 0 1.158 0.468 0.053 

15 Sr2.9iTbo.o3Tmo.o3Si03.ooiNi.333:0.03E 

u 
4.296 0.056 0.058 0.468 0.053 

^MLiH 16-21 

^»44 wjiWfct; 

16 



WO 2014/169834 PCT/CN2014/075595 

ifTvCOn/f^, fH&J.1300°C, frSlh; 

:m-3~ 1400°C, ?-%}, %•*&?-%}&. 

$L*$, 16-21 ^ 

44 16-21 ^4+S^k 

4fc#2iLil l>#ff(g) 

p'l SrC03 Tb407 Si02 a-Si3N4 E112O3 

16 Sr3Tbo.o3 SiO3.075Ni.333:0.03Eu 4.429 0.056 0 0.468 0.053 

17 Sr3.2Tbo.o3Si03.275Ni.333:0.03Eu 4.724 0.056 0 0.468 0.053 

18 Sr3.5Tbo.o3Si03.575Ni.333:0.03Eu 5.167 0.056 0 0.468 0.053 

19 Sr3Tbo.o3Si05.oi5No.o4:0.03Eu 4.429 0.056 0.583 0.014 0.053 

20 Sr3.2Tbo.o3Si05.2i5No.o4:0.03Eu 4.724 0.056 0.583 0.014 0.053 

21 Sr3.5Tbo.o3Si05.5i5No.o4:0.03Eu 5.167 0.056 0.583 0.014 0.053 

22 

#4 5#*^#; ^ 

y\.pfjJan.^f1 ? i§, NH3 ? "fj~/.mz.JL 1100 C, Jan. lh; -^^j~/iln.JL 

1500°C, 

IMS &$-, -f^x£*t^, WfiJ^^'J22^ife#^0 

4 5 22 

PI Sr(N03)2 MgO Tm203 H2Si03 a-Si3N4 EU(OH)3 

22 Sr2.867Mgo.o74Tmo.o3SiO 
4.655N0.24:0.03EU 

6.066 0.030 0.058 0.640 0.084 0.061 

23 
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it7vCH4^, fH&J.1100°C, frSlh; -frfH&J. 

1450°C, 

IMS &$-, -f^x£*t^, WfiJ^^'J23 

4 6 23 

4fc#2iLil l#ff(g) 

#'] Sr(OH)2 CaC03 Tm203 Si02 Si(NH2)2 EU2(CO)3 

23 Ca0.294Sr2.646Tm0.03Si 

04.655N0.24:0.03EU 
3.218 0.294 0.058 0.493 0.108 0.073 

24 

ii/v^jf t, it/v 90%N2-10%H2 ^fK&jl 1100°C, 

>& lh; -frfH&J. 1450°C, 

IMS &$-, -f^x£*t^, 

#<] 24 %&#>} 1 24 

(^H'JJ&g] 9^Hj 10 )o ^A® 

9T^^"iti,^ 20mol%Ba^SrT^#^^o ® 104l^> 

A V 24 

§#ff(g) 

PI SrC204 BaC03 Tm203 Si02 Si2N20 EU(NC>3)3 

24 Sr2.352Ba0.588Tm0.03Si 

04.655NO.24:0.03EU 
4.131 1.160 0.058 0.457 0.120 0.101 

25 

it A 90%N2- l 0%H2 fK&jl 1300°C, 
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lh; 1550°C, 

-f^x£*t^, 

#'] 25 

4 8 25 

4fc#2iLil l#ff(g) 

#'] SrC03 ZnO Tm203 Si02 a-Si3N4 EU2O3 

25 Zn0.882Sr2.058Tm0.03Si 

04.655N0.24:0.03EU 
3.038 0.718 0.058 0.493 0.084 0.053 

26 

it7v90%N2-10%H2^/^^, fH&J.1200°C, 

2h; -frfH&J. 1550°C, 3h ^ I] 

&$-, -f^x£*t^, 

#'] 26 

4 9 26 ^y^#|£itk 

l#ff(g) 

PI SrC03 MgO CaC03 Tm203 a-Si3N4 EU2O3 

26 Mgo.294Cao.294Sr2.352Tmo.o 

3Si03.oi5Ni.333:0.03Eu 
3.472 0.118 0.294 0.058 0.468 0.053 

27 

, it7V90%N2-10%H2^/^^, fK&jl 1300°C, 

i^m. lh; -frfH&J. 1500°C, #ft}&4h&&/£4*-£pM.g>&o &£/*%>, 

&$-, -fj^x£*t^, 

#<] 27 
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4 10 27 

4fc#2iLil l#ff(g) 

#'] SrC03 MgO BaC03 T1112O3 a-Si3N4 EU203 

27 Mg0.294Sr2.352Ba0.294Tm0.0 

3Si03.oi5Ni.333:0.03Eu 
3.472 0.118 0.580 0.058 0.468 0.053 

28 

, if7v90%N2-10%H2^/^n/^, 1300°C, 

2h; -frfH&J. 1500°C, 5h ^ I] 

&$-, -f^x£*t^, 

#'] 28 

4 11 28 

Pi SrC03 CaC03 BaC03 Tm203 a-Si3N4 EU203 

28 Cao.294Sr2.352Bao.294Tm0.03 
Si03.oi5Ni.333:0.03Eu 

3.472 0.294 0.580 0.058 0.468 0.053 

29 

^it/v ̂  iS. £r t, itA 90%N2-10%H2 &} >&£- ̂ , fH&jl 1100°C, 

lh; -frfH&J. 1400°C, ff-^m8h^ij^^J.i:^0 

-f^x£*t^, 

#'] 29 

4 12 29 ^4rttk 

l#ff(g) 

P'l SrC03 ZnO BaC03 Tm203 a-Si3N4 EU203 

20' 



WO 2014/169834 PCT/CN2014/075595 

29 Zn0.294Sr2.352Ba0.294Tm0.03 
Si03.oi5Ni.333:0.03Eu 

29 Zn0.294Sr2.352Ba0.294Tm0.03 
Si03.oi5Ni.333:0.03Eu 

3.472 0.239 0.580 0.058 0.468 0.053 

30 

, it7V90%N2-10%H2^/^^, fK&jl 1300°C, 

2h; -frfH&J. 1450°C, 7h ̂  I] 

&$-, -f^x£*t^, 

#<] 30 

4 13 30 

£ 
& 

P'l 

l-#ff(g) £ 
& 

P'l 

SrC03 MgO CaC03 BaC03 Tm203 a-Si3N4 EU203 

30 Mgo. 147Cao.294Sr2.352 
Ba0.147Tm0.03SiO3.01 
5N1.333iO.O3Eu 

3.472 0.059 0.294 0.290 0.058 0.468 0.053 

31-33 

^ BaF2#^J^£?H; 

^ ̂ ^ -f «>J iW t; ^ iS.*r t, it/v 90%N2-10%H2 &J >& 

fH&J.1100°C, ^ lh; -frfH&J. 1500°C, 6h ^ 

|J &$-, 

-f ;^x£*t3^, 2p##J £;&#<] 31-33 

4 14 31-33 

l#ff(g) 

P'l SrC03 Tb407 Si02 a-Si3N4 EU203 BaF2 

31 Sr2.94Tb0.0sSiO4.655N0.24: 
0.03Eu,0.5wt%BaF2 

4.340 0.056 0.493 0.084 0.053 0.025 

32 Sr2.94Tb0.03SiO4.655N0.24: 4.340 0.056 0.493 0.084 0.053 0.050 

21 
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0 03F.U 1 wt%BaF7 

33 Sr2.94Tb0.03SiO4.655N0.24: 

0.03Eu,10 wt%BaF2 
4.340 0.056 0.493 0.084 0.053 0.503 

34-36 

> it 7V90%N2-10%H2^J 

fH&J.1200°C, 4JM&2h; -frfH&J. 1550°C, 4h 

PM.&SLO 

-f ;^x£*t3^, Ppff &}%&#>} 34-36 1 #r 

#JiL® 9 ;fc® 10 )„ *j-35 ( ® 9 )&%&#<] 3 ¥}2LMJtif ( ® 

7)^, ^7vlwt%NH4F^^J, Tii— 

A 15 34-36 

l#ff(g) 

PI SrC03 Tb407 Si02 a-Si3N4 EU203 NH4F 

34 Sr2.94Tb0.03SiO4.655N0.24: 

0.03Eu,0.5wt%NH4F 
4.340 0.056 0.493 0.084 0.053 0.025 

35 Sr2.94Tb0.03SiO4.655N0.24: 

0.03Eu,lwt%NH4F 
4.340 0.056 0.493 0.084 0.053 0.050 

36 Sr2.94Tb0.03SiO4.655N0.24: 

0.03Eu, 10wt%NH4F 
4.340 0.056 0.493 0.084 0.053 0.503 

37-39 

16 #-f^#, ^ NH4C1 

, it7V90%N2-10%H2^J 

fH&J.1200°C, lh; -frfH&J. 1600°C, lh 

^ ̂  

-f ;^x£*t3^, 2p##J £;&#<] 37-39 

22 
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A 16 37-39 

4fc#2iLil l#ff(g) 

#'] SrC03 Tb407 Si02 a-Si3N4 EU203 NH4CI 

37 Sr2.94Tb0.03SiO4.655N0.24: 

0.03Eu, 0.5wt%NH4Cl 
4.340 0.056 0.493 0.084 0.053 0.025 

38 Sr2.94Tb0.03SiO4.655N0.24: 

0.03Eu, lwt%NH4Cl 
4.340 0.056 0.493 0.084 0.053 0.050 

39 Sr2.94Tb0.03SiO4.655N0.24: 

0.03 Eu, 10wt%NH4Cl 
4.340 0.056 0.493 0.084 0.053 0.503 

40-45 

-f , it A 90%N2-10%H2 

fH&J.1200°C, 2h; J. 1250°C, 4h ^ £] &*Mp 

&$-, -f^x£ 

2p##J £;&#<] 40-45 

A 17 40-45 

^4+ff(g) 

PI SrC03 Tb407 Si02 a-Si3N4 EU203 

40 Sri.94Tbo.o2Si02.oi5Ni.333:0.02Eu 2.894 0.037 0 0.468 0.035 

41 Sr1.94Tb0.02SiO3.95N0.04:0.02Eu 2.894 0.037 0.583 0.014 0.035 

42 Sr1.94Tb0.02SiO3.65N0.24:0.02Eu 2.894 0.037 0.493 0.084 0.035 

43 Sr1.94Tb0.02SiO3.29N0.48:0.02Eu 2.894 0.037 0.385 0.168 0.035 

44 Sri.94Tbo.o2Sii.o502.oiNi.4:0.02Eu 2.894 0.037 0 0.491 0.035 

45 Sri.94Tbo.o2Sii.202.oiNi.6:0.02Eu 2.894 0.037 0 0.561 0.035 

46-49 

18 5I&M.TRI'J 

, it7v90%N2-10%H2^/^^, fh 

23 
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J. 1200°C , 2h; J. 1350°C , 2h ^ £] J. 

&$-, -f^x£*t 

46-49 

4 18 46-49 

4fc#2iLil ^4+ff(g) 

#'] SrC03 Tm203 a-Si3N4 EU203 

46 Sri.979Tmo.o2Si02.oiNi.333:0.001Eu 2.922 0.039 0.468 0.002 

47 Sri.96Tmo.o2Si02.oiNi.333:0.02Eu 2.894 0.039 0.468 0.035 

48 Sri.78Tmo.o2Si02.oiNi.333:0.2Eu 2.628 0.039 0.468 0.352 

49 Sri.68Tmo.o2Si02.oiNi.333:0.3Eu 2.480 0.039 0.468 0.528 

50-55 

it7v90%N2-10%H2^/^^, fK&jl 1100°C, 

3h; -frfH&J. 1300°C, 3h& & #&4*-£pM.g>&o 

^^X^^JJUS", 

50-55 

A 19 50-55 

jk^i&A 

PI SrC03 Tb407 Tm203 a-Si3N4 EU203 

50 Sr1.979Tb0.001SiO2.001N1.333:0.02Eu 2.922 0.002 0 0.468 0.035 

51 Sr1.38Tbo.6SiO2.3N 1.333:0.02Eu 2.037 1.122 0 0.468 0.035 

52 Sri.979Tmo.ooiSi02.ooiNi.333:0.02Eu 2.922 0 0.002 0.468 0.035 

53 Sri.38Tmo.6Si02.3Ni.333:0.02Eu 2.037 0 1.158 0.468 0.035 

54 Sri.iTmo.6Si02.3Ni.333:0.3Eu 1.624 0 1.158 0.468 0.528 

55 Sr1.94Tb0.02Tm0.02SiO2.02N1.333:0.02 

Eu 
2.864 0.037 0.039 0.468 0.035 

24 
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56-61 

it7v90%N2-10%H2^/^^, fK&jl 1150°C, 

lh; -frfH&J. 1350°C, 3h ^ I] #&4*-£pM.g>&o 

&$-, -f^x£*t^, 

#] 56-61 

420 56-61 

p'l 

l>#ff(g) 

p'l SrC03 Tb407 Si02 a-Si3N4 EU203 

56 Sr2Tb0.02SiO2.05N 1.333:0.02Eu 2.953 0.037 0 0.468 0.035 

57 Sr2.iTbo.o2Si02.i5Ni.333:0.02Eu 3.100 0.037 0 0.468 0.035 

58 Sr2.2Tb0.02SiO2.25N1.333:0.02Eu 3.248 0.037 0 0.468 0.035 

59 Sr2Tb0.02SiO3.99N0.04:0.02Eu 2.953 0.037 0.583 0.014 0.035 

60 Sr2.iTbo.o2Si04.o9No.o4:0.02Eu 3.100 0.037 0.583 0.014 0.035 

61 Sr2.2Tbo.o2Si04.i9No.o4:0.02Eu 3.248 0.037 0.583 0.014 0.035 

^MLiH 62 

#421#*^#; & 

, it7V90%N2-10%H2^/^^, fK&jl 1200°C, 

2h; -frfH&J. 1300°C, 4h ^ I] 

&$-, -f^x£*t^, 

#'] 62 

421 62 

PI SrC03 MgO Tm203 Si02 a-Si3N4 EU203 

25 
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62 Sr1.911Mg0.049Tm0.02SiO3.65 

NO.24:0.02EU 
62 Sr1.911Mg0.049Tm0.02SiO3.65 

NO.24:0.02EU 
2.821 0.020 0.039 0.493 0.084 0.035 

63 

, it7v90%N2-l0%H2^/^^, fK&jl 1200°C, 

lh; -frfH&J. 1400°C, lh^ij^^J-ir^o 

&$-, -f^x£*t^, 

#<] 63 

422 63 

l#ff(g) 

P'l SrC03 CaC03 Tm203 Si02 a-Si3N4 EU203 

63 Ca0.196Sr1.764Tm0.02SiO3.65 

NO.24:0.02EU 
2.604 0.196 0.039 0.493 0.084 0.035 

64 

#423#*^#; & 

, it7v90%N2-l0%H2^/^4y^, 1200°C, 

lh; -frfH&J. 1400°C, ^i^2h^ij^^J.i:^0 

&$-, -f^x£*t^, gpm}lgz& 

#'] 64 

423 64 

l#ff(g) 

P'l SrC03 BaC03 Tm203 Si02 a-Si3N4 EU203 

64 Sr1.568Ba0.392Tm0.02SiO3.65 

NO.24:0.02EU 
2.315 0.774 0.039 0.493 0.084 0.035 

65 

#424#*^#; & 

26 
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W 67 ^ 

426 67 

l#tf(g) 

#'] SrC03 MgO BaC03 Tm203 a-Si3N4 EU203 

67 Mgo.i96Sri.568Bao.i96Tmo.o2 
Si02.oiNi.333:0.02Eu 

2.315 0.079 0.387 0.039 0.468 0.035 

68 

#427 & 

^it/v ̂  iS. £r t, itA 90%N2-10%H2 &} >&£- ̂ , fH&jl 1100°C, 

lh; -frfH&J. 1250°C, 7h ^ I] #&4*-£pM.g>&o 

&$-, -f^x£*t^, 

#'] 68 

427 68 

PI SrC03 CaC03 BaC03 Tm203 a-Si3N4 EU203 

68 Cao.i96Sri.568Bao.i96Tmo.o2S 
i02.oiNi.333:0.02Eu 

2.315 0.196 0.387 0.039 0.468 0.035 

^MLiH 69 

#428#«#; & 

^ii/v ̂  iS. £r t, it/v 90%N2-10%H2 &} >&£- ̂ , fH&jl 1100°C, 

lh; -frfH&J. 1300°C, #tfi}&5h&&/£4*-£pM.g}&o 

&$-, -fj^x£*t^, 

#'] 69 

428 69 

28 
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p'l SrC03 ZnO BaC03 Tm203 a-Si3N4 EU203 

69 Zno.i96Sri.568Bao.i96Tmo.o2S 
i02.oiNi.333:0.02Eu 

2.315 0.160 0.387 0.039 0.468 0.035 

70 

#429#*^#; t; & 

^it/v&iS.£r t, itA 90%N2-10%H2 ^ llOO°C, 

lh; -frfH&J. 1300°C, 

&$-, -f^x£*t^, gpm}lgz& 

#'] 70 

429 70 

£ 
& 

PI 

l-#ff(g) £ 
& 

PI 

SrC03 MgO CaC03 BaC03 Tm203 a-Si3N4 EU203 

70 Mg0.098Ca0.196 
Sri.568Bao.o98Tmo.o 
2SiO2.01N1.333: 
0.02Eu 

2.315 0.039 0.196 0.193 0.039 0.468 0.035 

71-73 

jL "f^l'J X ^j1; f&J&zik. A. |ij Jan. ^f1 ? it A. 90%N2-10%H2 >& 

fH&J.1100°C, ^ lh; -frfH&J. 1250°C, 8h & 

pJ-^iS.,, IMS &$*, 

-f ;^x£*t3^, 2p##J £;&#<] 71-73 

430 £;&#<] 71-73 

l#ff(g) 

P'l SrC03 Tb407 Si02 a-Si3N4 E112O3 BaF2 

29 
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71 Sr1.96Tb0.02SiO3.65N0.24: 

0.02Eu, 0.5wt%BaF2 
2.894 0.037 0.493 0.084 0.035 0.018 

72 Sr1.96Tb0.02SiO3.65N0.24: 

0.02Eu, lwt%BaF2 
2.894 0.037 0.493 0.084 0.035 0.035 

73 Sr1.96Tb0.02SiO3.65N0.24: 

0.02Eu, 10wt%BaF2 
2.894 0.037 0.493 0.084 0.035 0.354 

74-76 

^#4 31#*^#, ^NH4F#^^^'J; 

> it 7V90%N2-10%H2^J 

fH&J.1100°C, 4JM&2h; -frfH&J. 1300°C, 6h 

^ ̂  &$-, 

-f ^x£*t3g;£, 2p##J £;&#<] 74-76 

431 74-76 

P'l SrC03 Tb407 Si02 a-Si3N4 EU2O3 NH4F 

74 Sr1.96Tb0.02SiO3.65N0.24: 

0.02Eu, 0.5wt%NH4F 
2.894 0.037 0.493 0.084 0.035 0.018 

75 Sr1.96Tb0.02SiO3.65N0.24: 

0.02Eu, lwt%NH4F 
2.894 0.037 0.493 0.084 0.035 0.035 

76 Sr1.96Tb0.02SiO3.65N0.24: 

0.02Eu, 10wt%NH4F 
2.894 0.037 0.493 0.084 0.035 0.354 

77-79 

> it7V90%N2-10%H2^J 

fH&J.1200°C, 2h; J. 1250°C, 4h 

^ ̂  #*f, &$-, 

-f ^x£*t3g;£, £p##J £;&#<] 77-79 

4 32 77-79 

30' 
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4fc#2iLil l#ff(g) 

#'] SrC03 Tb407 Si02 a-Si3N4 E112O3 NH4CI 

77 Sr1.96Tb0.02SiO3.65N0.24: 

0.02Eu, 0.5wt%NH4Cl 
2.894 0.037 0.493 0.084 0.035 0.018 

78 Sr1.96Tb0.02SiO3.65N0.24: 

0.02Eu, lwt%NH4Cl 
2.894 0.037 0.493 0.084 0.035 0.035 

79 Sr1.96Tb0.02SiO3.65N0.24: 

0.02Eu, 10wt%NH4Cl 
2.894 0.037 0.493 0.084 0.035 0.354 

80-82 

% fe %-f Ri'J i t; & iS. *r t > it/v 90%N2-10%H2 ^ >& 

fH&J.1100°C, ^2h; -frfH&J. 1550°C, 3h & 

IMS &$*, 

-f ;^x£*t3^, Ppff &}%&#>} 80-82 

A 33 80-82 

l#ff(g) 

P'l SrC03 Tb407 Si02 a-Si3N4 E112O3 LiF 

80 Sr2.94Tb0.03SiO4.655N0.24: 

0.03Eu,0.5wt%LiF 
4.340 0.056 0.493 0.084 0.053 0.025 

81 Sr2.94Tb0.03SiO4.655N0.24: 

0.03Eu,l wt%LiF 
4.340 0.056 0.493 0.084 0.053 0.050 

82 Sr2.94Tb0.03SiO4.655N0.24: 

0.03Eu,10 wt%LiF 
4.340 0.056 0.493 0.084 0.053 0.503 

83-85 

^%mA34^-tm^, ^ LiF rfjfySjjtSM ; 

£) J& M. ~f~ ', t&J&zik. A. |ij ^f15 it A. 90%N2-10%H2 /& 

fH&J.1200°C, 2h; J. 1300°C, 4h ^ 

|J &$-, 

-f ;^x£*t3^, Ppff &}%&#>} 83-85 
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434 83-85 

l#ff(g) 

#'] SrC03 Tb407 Si02 a-Si3N4 EU2O3 LiF 

83 Sr1.96Tb0.02SiO3.65N0.24: 

0.02Eu, 0.5wt%LiF 
2.894 0.037 0.493 0.084 0.035 0.018 

84 Sr1.96Tb0.02SiO3.65N0.24: 

0.02Eu, lwt%LiF 
2.894 0.037 0.493 0.084 0.035 0.035 

85 Sr1.96Tb0.02SiO3.65N0.24: 

0.02Eu, 10wt%LiF 
2.894 0.037 0.493 0.084 0.035 0.354 

86 LED it ft #] it 

1 fr^it##, #E^Lit##: ^jllAil: ^#JgB 

M.=l: 1.5: 3 1 6^it##, 

B J&, ^ 457nm j£it LED 

&>tJL, f&jfefe- 150°CT^"f" 30min, £p£il LED fcMMlk, 

ititifiL® 5, LED A&it«'K« 

$'J it i-L 5 J\L4 3 5 o 

tk^'J 2 LED it# ̂ ^'Jit 

#tk^>J 1 ^^it##, #Mit##: fkWfm At: «B 

J&=1: 1.5: 3 1 ^^it##, ^«A«* 

B J&, ^ 457nm j£it LED 

&>tJL, 150°CT^f" 30min, £p&&LED it^6H>]i£, 

ititifiL® 60 LED A&it«'K^ 

«W^it&l«, iL4350 

4 35 LED it^it&^mw 

%-f IF VF JLi-k. 
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(mA) (V) (lm) (CIE1931) (K) 4< 

(lm/W) 

86 20 3.04 6.08 (0.4634,0.3787) 2398 31.6 100 

tb4£#J 2 20 3.08 4.16 (0.4888,0.3117) 2351 26.9 67.5 

J-AA 35 LED JLM 86 

1H 86 1 2 ^]Ayb4x.\^\ 

3? $ i±^MC^ T ^MC0^, i±{ ^ 

A, &#]£:&$&}%&#'J t ffi 

PH^'J, J^rj MH ik —$k¥]-§Lf~ 

33 
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tt m s * ̂  

MlaM2bSicOdNe:xEu2+, Ml % Mg, Ca, Sr, Ba fa Zn stirt tft — 

JiliL-^; M2 T(? Tb ^ Tm a, b, c, d, e fa x 

% & 4lt, #JL l<a<4, 0.001<b<0.6, 0.8<c<1.2, 0<d<6, 0<e<2, 

0.001<x<0.3o 

2. 1 , l.l<a<2.3, 0.001<b<0.3, 

0.8<c<1.2, l<d<5, 0.02<e<1.6, 0.005<x<0.2„ 

3. 1 , 2.3<a<3.5, 0.001<b<0.3, 

0.8<c<1.2, l<d<6, 0.02<e<1.6, 0.005<x<0.2„ 

4. 1 J. 3 f 

Ml Sr„ 

5. 4 fir-g-f, Sr^it^Ml^#^ 

50%^ 100%„ 

6. 4 -g-f, Sr^Tt^rMl^f#^ 

70%JL 100%„ 

7. 4 -g-f, iL^ Ml 7(7 Sr„ 

8. — 1 J. 7 f -£-

M2, Si, O, N^EuiUt; #JL^/fiiMl AMg, Ca, 

Sr, Ba fa Zn — #fi£ M2 A Tb fa Tm TL^t^J 

10. 8 ^ Ml ^ M2 |L 

11. 8 J. 10 t#—Si ̂ Si02,H2Si03, 
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Si2N2CK Si3N4^ Si(NH2)2 t# — ft— 

Si fa N ilik* 

12. 8 3L 10 tft—W&6H>!4~sT&, Eu |Ut4f, 

It, fa$% S£4f f'fiS — 

13. 11 tfr&SisN^ a-Si3N4, p-Si3N4 

faJL'KM. ^ 

14. 8 J. 10 $r^, 

1100-1600°C, 2~9h„ 

15. 8 J. 10 f #—•-g-f, 

lu^ti 

JUlJ^nJL^iL^o 

16. 8 -g-f, 

M]i4/ft. 

17. 8 J. 10 -g-f, 

I] djSi ^ %A)(M:fa%A)(M:'^ fr\f— 

18. 17 -g-f, 

tiUfcjft-tfj&S-ttfj 10%. 

19. 1J.7 

18 f &—•^fir&tf$]4~zr&$]4~tfjMi«&>ft&r&jL$'#l-o 

20. —LED JtM, ^-t. 19^i£^i^3h 

21 20 LED XM, , #ri£ LED fcifctf] LED 

^71i&t^Jtfa&Jt LED t ##—*t. 

22, 1 ^ 7 8 £ 

23, 22 #*£#iU it, & t f - LED XM. 
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