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Fig.1 (Mg,—,—,Ba,Sr,),Si0O, (a) composition design and

phase diagram for (b) 1 150 C, (¢) 1200 C, (d) 1250 C

The phase constitutions for the composition point is marked with different geometric figur, as circle for single-phase, semicircle for binary-phase,

triangle for ternary-phase, square for quaternary-phase, pentagon for five-phase, the same shape but with different color stands for same in phase

numbers but different in phase constitutions
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Table 1 Crystal data for phases in (Mg,_,_,Ba,Sr,),SiO, powder
Phase Space group Crystal system Coordination Spatial location of Me? ™" Radius of Me?" /nm

B-Mg, SiO, [12] Pbnm Orthorhombic 6 e 0.072 0
v-Mg, SiO, (12 Fd-3m Cubic 4,6 8aC ), 16dCI) 0.0720
MgSr; Si, Ogl13] P121/al Monoclinic 6 (Mg®t) , 8(Sr2") 4e(Mg?t), 4e(Srtt) 0.072 0, 0.126 0
MgBas Si, O [11) P3 Trigonal 12Ba( T ), 10BaC ) 1b, 2d 0.175 0, 0. 166 0
a-Sr Si0, %) Pmnb Orthorhombic 10CT), 9l 8d 0.1310
B*Srr_)Si(hUM P121/nl Monoclinic 10C 1), 9CID) de 0.1310

Ba, SiO,[17] Pmen Orthorhombic 10T ), 9CI) 4c 0.152 0, 0.147 0

B 1 200 C (Mg, —,—, Ba,Sr, ), 4 SiO, ¥ 4 43 #7 7] %1 .
(Mg, Ba,),Si0, £ (K 1c®) =0 N Mg SiO,, v
Mg, SiO, #, 0<<x<C0. 7 %75 J Ba, SiO, » B-Mg, SiO,, y-Mg,
SiO, M. 2220.7 % Ba, SiO, #l; (Bay,Sr,),SiO, 51 (A 1c
@) y<<0.35 2/ Ba,SiO, #, 0.35<<y<<0.6 & Ba,SiO,, o
Sr, SiO; #, 0. 6<Ty<<0.9 2N Ba,SiO; s oSr,SiO;, §-Sr, SiO,
M. y=1H «Sr,SiO, Fl B-Sr, SiO, #; (Mg;—, Sr,),SiO, #
B (] 1c@®) y=0 N vMg,SiO; fl 3-Mg,SiO, #, 0. 2<<y<<
0.6 K «Sr;Si0,, £-Sr;Si0,, y-Mg,SiO,, B-Mg,SiO, #i
Sr;MgSi, Os #. y=0.8 K oSr,SiO, , B-Sr.SiO, . B-Mg, SiO,
A Sr; MgSi, Og #. y=1 4 -Sr, SiO, 1 -Sr, SiO, #; (Bag.,
Sr, Mg ¢—.),Si0;, R F (K lce @) 0.32 << << 0.48 N
Ba; SiO, » «Sr:SiO; s - Sr.SiO, F1 Sr; MgSi, Os . 0. 64<<x
<C0.8 / Ba; Si0O; s «-Sr;SiO; » B~ Sr; SiO, 1 3-Mg, SiO, #,
= 0.8 K Ba,SiO,, oSr;SIO, Hl B-Sr.SiO, #H; (Bayg
Sr,Mg, , . ).Si0, &4 (B 1c®) = =0 % BaSiO,, B
Mg, SiO, Hl y-Mg, SiO, #H, 0.08 << x<{0.16 & Ba,SiO,,
Sr; MgSi, Og Fll ¢-Sr, SiO, A, 0. 24<<x<C0. 32 4 Ba,SiO, » o
Sr, Si0; » SrMgSi, Os F1 Sr; MgSi, Oy A, 0.32<x<<0.4 3}
Ba, SiO, , Sry; MgSi, Og fll o-Sr, SiO, #, x=0. 4 24 Ba, SiO, Fl
oSt SiO, #; (Ba, (Mg, Sro.)1-.,),S10, R (E 1c®) x=
04 o«Sr,Si0;, #-Sr,SiO, , B-Mg,SiO, Fl MgSr; Si, Os #H, 0
<x<<0.2 N Ba;SiO,;, «Sr;Si0,, B-Sr,SiO, F1 B-Mg,SiO,
., 0.3<<2x<<0.5 N Ba,SiO, , o-Sr, SiO, Fl MgSr;Si, Os #H,
x=0.6 j Ba,SiO,, o-Sr,SiO,, SrMgSi, O Fl Sr, MgSi, O
#H s 220.7 28 Ba, SiO, #5 BLAh, 456 #A (Bag.ss Sro.ss ) 105
SiO; ¢ 0.05Eus (Mg 35 Bap.gs D195 SIO; = 0. 05Eu, (Bag. g
Sro. 12 Mgo.2)1.05 SIO, * 0. 05Eu 1 (Bay. 57 Mgo. 15 St.5 )1, 95 SIO; 3
0. 05Eu(324 Ba, SO, A 1] M1 H: Ba, SiO, #1 5 AH X LA 1A] 1
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TR TR A — Y B BT, a0 Mgt A Set R i
TE Ba, SiO, MHE BLTE S Ba®" s HLAHIX .
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X [R] — 20 43 a5 HH 41 G B0 AF 535 7 0 2L
2.2 XiEoR

(Mg, Ba,Sr, ), S0, % ¥y % b ¥k & (254 nm/365
nm) ZE A N 3 R, BRI 1150 CTF, 254
nm ¥ & F (Mg, . Ba,),Si0, &% +<<0.5 KL% 68,
(Ba,—, S1,),Si0, & 5| y>0.6 N4 55 6 k. (Mg,
Sr,),Si0, F FBE v W OK b 5% 40 F LI 4L, (Bag,
Sr.Mgo.s—. )2 SI0; R F Bl & B K i 72 41 28 R WF 40, (Bags
Sr,Mgo—.):Si0, & F] x> 0.32 K G {4, (Ba, (Mg,
Sro.s)1-.02 810, R 2<C0.5 FLLE; 365 nm K T (Mg,
Ba,),Si0; £ »<<0.4 HL A IEH . (Ba—, Sr, ), S0, &
G y>0.5 FLLAHEH . (Mg, Sr,),Si0, RINBE v 3 K
ELLASR G 4L, (Bag, Sr. Mg, s—.),SI0, ZRFIKE = 3 Ky 40
AR BT 2T s (Bay, s Sr, Mg, —.).SiO, RS 2>>0.32 N,
(Ba, (Mg.»Sro.5)1-,):S10;, R x<C0.3 HLL A, 1 200 C
T, 254 nm Ak F (Mg, Ba,),Si0, &%) +<L0.4 J 6%
Sk, (Bay,Sr,),Si0, R y>0.7 HLAAH K, (Mg,
Sr,),Si0, R FBE oy W OK 5 4L A LW 4L, (Bag,
Sr,Mgy.s—.).SiI0, F B Ffi x B8 K 22 4048 B G 40, (Bags
Sr,Mg, ,.),Si0, % ¥ x> 0.32 K &, (Ba, (Mg,
Sros)1-.)2S10, ZF x<C0. 4 HL A ; 365 nm ¥ & T (Mg, ,
Ba,),Si0, 2% 2<0.3 H L 4% K, (Ba,,Sr,),Si0, &
Hl| y=>0. 6 NLLATEH . (Mgi—,Sr,), S0, RINKE « 3K h
SELLAR B £ (Bay,» Sr, Mgos—, ), SO, & 31 B y # K fy 20
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A B il & I8 & (Mg —.—, Ba,Sr, ), SiO, #} R4 18 4H K

Table 2 Phase constitution of (Mg,—.—,Ba,Sr,),SiO, powders with different fabricated temperatures

Composition

Phase constitution

1150 C

1200 C

1250 °C

(Mg, ,Ba,),SiO,
(x=0,0.1,0.2,0.3, 0.4,
0.5,0.6,0.7,0.8,0.9, 1,
Zadded = (0. 65)1 200 ¢, 1250 T )

(Bar—,Sr,)2Si0,
(y=0.0.1. 0.2, 0.3, 0. 4.
0.5, 0.6, 0.7, 0.8,0.9, 1,

Yadded = (0. 35)1 200 ¢ ))

(Mg, Sry) 2 Si0y

(y=0,0.2, 0.4, 0.6, 0.8, 1,

Yadded — (0. 1)1 250 )

(Bau_ 2 Sl’k‘ Mgo_ 8—=x )2 Sl();
(x=0, 0.16, 0.32,
0.48, 0.64, 0.8)

(Bay. §Sr, Mgo. 41— .)2SiOy
(x=0, 0.08, 0.16,
0.24, 0.32, 0.4)

(Ba, (Mgo.2Sr0.5) 1) 2Si04
(x=0, 0.1, 0.2, 0.3, 0.4,
0.5,0.6,0.7, 0.8, 0.9, 1

3-Mgz SiO; + y-Mg: SiOy (= 0)
— Ba,;Si0; + p-Mg,SiO, + 7-
Mg,SiO; (0 << x << 0.8) —
Ba, SiOy (x=0. 8)

Bay SiO; (y<<0. 3) —> Ba, SiO, +
o-Sr2Si0; (0.3 << y << 0.6) —
Bas SiO; + o-Sr2 SiO; + p-Sr» SiOy
(0. 6<<y<<0.9) —>a-Sr,SiO; +
B-SrgSl()l (y>0 9)

v-Mg; SiO; + 3-Mg2 SiOy (y=10)
> aS1,S8i0; + B-SrSiO, + -
Mg, Si0; + B-Mg, S0, (0< y<
0.2)— O(’Srg Sl()4 + B’Srg Sl()4 +
¥ MgSiO, + g-MgSiO, +
Srs MgSi; O (0. 2<Cy<<0. 6) —>a-
SnSI0, + pSnSO, + B
Mg SiO, + Sr; MgSi, O (0. 6<y
<0. 8) > a-Sry SiOy + p-Sr2 SiO;4
(0. 8<y<<1.0)

Ba,SiO; + g-Mg, SiO, + v-Mg;
SiOy (x = 0) — BaySiO; + o
Sr;Si0y  + B-Sr:Si0, + B
Mg,SiO; (0 << x << 0.16) —
Ba; SiO4 4 -Sr; SiO4 + -Srz SiO4
+ Sr3MgSi;Og (0.16 << o <
0. 48) — Ba,SiO; + -Sr,Si0O, +
B-SrySiOy + Mg2 SiO; (0. 48 < x
<C0. 64) = Ba, SiO, + «-Sr, SiO,
+ 8-S, S0, (20, 64)

Ba, SiO; + 3-Mg:SiO; + y-Mg;,
SiOy (x = 0) — BaySiO; + o
Sr;SiOy + B-Sr2Si0y (0 << & <<
0.16) = BazSiO; + «-Sr2SiO, +
SrMgSi, Og + Sry MgSi, Og (0. 16
< x < 0.24) — Ba,SiOy + o
SrzSi0; +3-Sr2 Si0; (0. 24 <<x <<
0. 32) —Ba,SiO; + o-Sr, SiO, (&
>0.32)

«SHSI0; + pSnSio; + g
Mg, SiO, + MgSr; Si; Os (2= 0)
— Ba; SiOy + SryMgSi; Og + o
Sr2Si0; 4 3-Mg, SiOy (0 << 2 <<
0.3) > BazSi(h + a’SI‘zSi()1 +
MgSr;Si; Os (0. 3<<x<C0.7) —
Bay SiO (x=0.7)

B-Mg; SiO; + y-Mg: SiOy (2= 0)
— Ba,SIO, + Mg, SO, + -
Mg,SiOy (0 << & << 0.7) —
Ba; SiO, (x=0. 7)

Ba, SiOy (y<<0. 35) > Ba; SiO; +
a-Sr;Si0y (0. 35 <y << 0.6) —
Baz Sl( )1 +a’SI‘2 Sl()1 +B’Sr2 Sl()1
(0. 6<Cy<<1.0)—>a-Sr; SiO; +p-
Sr, S04 (y>0. 9)

v-Mg; SiO, 4 8-Mgz SiO; (y=0)
— o«SrySi0; + 3-Sr;Si0y + 7-
Mg: SiO; + B-Mg2 SiOy (0 << y <<
0. 2) = a-Srz SiOy4 + -Srz SiO, +
v-Mg;Si0,  +  B-Mg:SiO0, +
Sry MgSi, Og (0. 2<Zy<<0. 6) —>a-
Sr;Si0y  + B-Sr;Si0y + B
Mg SiO, + Sr3s MgSi, Og (0. 6y
<0. 8) > a-Sr; SiO; + 3-Sr2 SiO,
(0. 8<<y<1.0)

Ba;SIO, + BMgSiO;, + y-
Mg, SiO; (2 =0) > Ba, SiO; + o
S6SI0. 4+ BSHSIOr + -
Mg, SiO; (0 < z << 0.16) —
Bay SiO; -+ a-Sr2 SiO, + B-Sr, SiO,
+ SryMgSip 05 (0.16 < 2 <
0. 48) > Bay SiO; + S, SiO; +
B-Sr2 Si0; + Mg, SiO; (0. 48 <
<0. 64) > Bay SiO, + o Sr2 SiO,
+B-Sr, Si0, (270, 64)

Ba, SiOy + p-Mg:SiOy + 7y~
Mg: SiO; (x = 0) — Ba; SiO; +
Srs MgSi; Og + oSz SiOy (0 << x
<0.16) > Baz SiO; + a-Sr; SiO,
+ SngSlz()g + Srg MgSlg()g
(0.16<Cx<<0. 24) - Ba, SiO; +
a-Srz SiOy 4 3-Srp SiOy (0. 24 <<z
<0. 32) = Ba; SiO; + o-Sr; SiOy
(2>>0.32)

oS Si0; + B-Sr2Si0y + -
Mg, SiO, + MgSr;Si, Og (2= 0)
— Ba;SiOy + o Sr;SiOy + -
Srz Si0; + 3-Mg, SiOy (0 << a2 <<
0.3) = Ba;SiO; + a-Sr,SiO,; +
MgSr; Si; Og (0. 3<Cx<C0. 65) =
Ba, SiO, (x=0. 65)

B-Mg; SiO; + y-Mgz SiOy (= 0)
— Ba, SiO; + B-Mg:SiO, + y-
Mg, SiO; (0 << x << 0.65) —
Ba; SiOy (x=0. 65)

Ba, SiO, (y<<0. 4) — Ba, SiO; +
@S, 80, (0.4 < 3y < 0.6) —
Baz Sl()] + a’Srz Sl(); + B’Srz Sl()\
(0. 6<<y=<0. 9) —>a-Sr; SiOy + -
Srg Sl()1 (y>O ()>

v-Mg:SiO; + B-Mg; SiOy (y <
0.1) > B-MgSiO; (0.1< y<
0. 2)—> oSr; SiO; +3-Sr; SiOy +
v-Mg:2 SiO; + B-Mgz SiOy (0. 2 <<
¥y < 0.4) > «SrSiO; + B
SrySi0y + Mg Si0, + -
Mg SiO; + Srs MgSi Og (0. 4< y
<0. 6) > a-SrySiOy + 3-Sr2 SiO,
4+ B-Mg:SiO; +  Sr;MgSi; Og
(0. 6<Cy=<0. 8) oSt SIO; + -
Sr; Si0; (0. 8<Cy<<1.0)

v-Mg; SiO, +Ba;z Si; Os (z=0) —
a-SrpSi0; + B-SrpSi0y + -
Mg;SiO; (0 < 2 << 0.16) — o
Sr;Si0y +  B-SrzSi0y +
SryMgSi; Og (0. 16 << << 0.48)
- a’Sl’z Sl()\ + B’Srg Sl()1 + v
Mgz SiO, (0. 48 << x << 0. 64) —
Bay SiO; + o-Sr2 SiO; + 3-Sr2 SiO,
(x>>0.64)

Ba,Si0;, + p-Mg:SiOy + 7y-
Mg, SiO; (x = 0) — Ba, SiO, +
Sry MgSi; Og + St Si0; (0 << x
<0. 24) — Ba; SiOy + «-Sr; SiO;
(0. 24<<x=<<C0. 32) > Ba, SiO; (&
>0.32)

«SrSi0; + BSnSIO. + B
Mg SiO; + MgSr;Si; Og (2 = 0)
- BazSi()1 + a’Sl’z Sl()1 + B’
Sr; SiO; + Mg SiO; (0<<2<20. 2)
— Ba; Si0; + o Sr;Si0; + Mg-
Srgsiz()g (0.3 < x<0.5) —
Ba, SiO4 + a-Srz SiOy (0. 5<<x<<
0.6) —BaySiO; (x>>0. 6)

{678 IR 2T, (Bay. s Sr, Mgo, ). Si0, &3] +>>0.32 K0,
(Ba, (Mgy.»Sro.s )1, ):SI0, &4 2<C0.2 KL {, 1 250 C
T, 254 nm & T (Mg, ,Ba,),SiO, &% +<0.3 Nl f5¢
HeHr, (Ba,,Sr,),Si0, R v=>0.8 HLATIEHK, (Mg,

Sr,).Si0, & 5 B v 3 K i 5 4 AL R K,

( BauA 2

Sr, Mgy 5. ), Si0, /% 1] Izﬁ X iﬁEﬁl‘ j( i fiﬁ FANE!S ﬁi Wi 4L, (Bag

Sr, Mg —.):S10, & ¥ x> 0.16 N & {1,

(Ba, (Mg,

Sro.)1-.02S10, &) x<C0.3 FLfh; 365 nm & F (Mg,_,
Ba,),Si0, £ »<<0.2 HL A EH . (Ba—, Sr, ), S0, &
Hl| y=>0. 6 NLLAZ K, (Mgi—,Sr,). S0, RN « 3Kk
VRLLAS W4T, (Bay» Sro Mg s, ), SI0, R FIE « 6k i 40 4
AR NG £ . (Bag, s Sr. Mgy, ), SiO, B3 2>0. 16 4 4 {4, ,
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Table 3 Photographs of (Mg,_.—,Ba,Sr,)4sSi0, : 0. 05Eu under UV light excitation
1150 C 1200 C 1250 C
Composition
254 nm 365 nm 254 nm 365 nm 254 nm 365 nm

(Mg, .Ba,),SiO,
(=0, 0.1.,0.2, 0.3, 0.4, o
0.5,0.6,0.7,0.8,0.9, 1, :

Ladded = (0. 65)1 200 ¢, 1250 ¢ )

(Ba;—,Sr,);SiO,
(y=0,0.1, 0.2, 0.3, 0.4,
0.5, 0.6, 0.7, 0.8, 0.9, 1,

Vadded = (0. 35)1 200 ¢ ))

(Mg|7ySry)ZSi()4
(y=0,0.2, 0.4, 0.6, 0.8, 1,
Vadded = (0. 1)1 250 ¢ )

(Bay. 2 SY; Mgo. 8—2)2 Si()4
(x=0, 0.16, 0.32, 0.48, 0.64, 0.8)

(Bay. 6 Sr. Mg, 1—.)2Si0y
(x=0, 0.08, 0.16, 0.24, 0.32, 0.4)

(Ba, (Mg, »Sro.8)1—.)2Si0y
(x=0,0.1, 0.2, 0.3, 0.4,
0.5, 0.6,0.7, 0.8, 0.9, 1)
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Note: * The intensity of all the phosphors emission increases, and the green phosphor region became larger as not only for Ba,SiO,-phase region

but also green phosphor in the mixture region, when the fabrication temperature is increased

(a) 1150 °C
Aex=254 nm

(b) 1200 C
Aex=254 nm

(c) 1250 C Ba,Si0, Ba,Si0,
he=254nm 0 g -
0.9

0.0 0.0
51,510, Vg, 510,
.0 ° - 0.00.10.20.30.40.50.60.70.80.91.0

2 (Mg,—,—,Ba,Sr, ), 4sSiO; : 0. 05Eu £ 5p
HMET=Z=nR&E
(a): 1150 C; (b): 1200 °C; (c): 1250 C
Fig. 2 Ternary color diagram of (Mg,_,—,Ba,Sr,), 45 SiO, :
0. 05Eu under UV light excitation
(a): 1150 °C; (b): 1200 °C; (o): 1250 °C

(Ba, (Mg, ,Sry.5)1-.),S10, &5 x<C0.2 J 1,

BRI, 2k 48 0 R B o Bl A 3 5 B
TE Ba, SO, HAH X R4k 5206 & 4. BE Sr*" F1 Mg® [ ¥ B2
P15 R AT R R GOy Sett B R Mgt Y i AR
Eu™" i A R EBCRIME A IR R M RS S s 7EIRS
AHIX B Ba 3 im0 98 B R4 (il 2. 1 1 40 2
WA, B Ba® W/ Eu B F B %S 0] 88K oS, SIO, Al
Ba, SiO, 45 1 & W 2. 1 v-Mg SiO,, p-Mg, SiO,
MgSr; Si, Os 13 2, B JE R AR /Y Eo® il 0] 380 55D .

BE A T Ba, SIO, A IX YK, H 400 K 5
KR IRAMXBEE Ba & 2 2¢  Hh 4% B 27 AR
PEW S (. Z 043 (Mg, -, Ba, ), Si0, £%1] 2<<0.5, 0.4 F
0.3 RL AT NH . =70 (Ba, (Mgy, Sros)1-.),Si0, &% x
<00.3, 0.2 F1 0. 2 ML ZE M) . AT WLl BE X T & otk B
PSR R D - Ba, SIO, BRAR X % 68 3 0 H Bl A IR T
1o T O E — 2B 3 CBRLAE X KO i 45 5 5 a0 5 T
VB A5 A X B 5 R EE FF B oS, SIO, , Ba, SIO, AHTE A B &k
am. FTWREE Ba®" Ul i 4 30 21 95 48 b Hnl 55 .

R S5 040 4 T LR OR [ B 1) =00 Rt AR B an & 2
FiR . B Ba, SiO, 3] Sr, SiO, F1 Mg, SiO, 3t 58 56 4 B £,
B g2 a, B % Ba,SiO, > Mg, SiO, [t Ba,SiO, >
Sr,SiO, B LB BEE R BT &, GOLWE Y K (d
Ba, SiO, B X 3K . IR A AH X5 5 1 S 51 21 3 728 b 4 il 55
D - HEANFEE R 09 5 B i . B = T R E AT LR
TE A5 IR A T IR OB gk 4 TR, SRR E T I
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FEGRY AL 53 T AE Bay SIO, BAH X S AE 200 41 43 S5 VR 1E
(Mg, ysry)Zbl()l T RIREYX; MEREF . S5

iE 4 (Mgl—x—y Ba, Sr, ) 1.95 SiOy

Table 4 Emssion center and quantum efficiency of (Mg,_,—,Ba,Sr; ), 4sSiO,

HoSet /Mgt R LDB T Se RO HAO b B R
BESER .

©0.05Eu RILABERXPLEETFHE

¢ 0. 05SEu phosphors

Under 254 nm excitation

Under 365 nm excitation

Temperature

e Composition Emission Quantum Emission Quantum
’ center/nm efficiency/ % center/nm efficiency/ %
1150 (Mgo. 25 Bag. 7Sro. 05 )1.95S104 ¢ 0. 05Ew) 50443 63 510+5 65
? (Mgo.7Sr0.3)1.95Si04 ¢ 0. 05Eu 6531 81 65242 83
1 200 (Mgo_ 3Bﬁ()_(§351’4),03)|_5yssi()1 : 0. OSEU 505+3 66 511i6 68
(Mgo. 65 S10. 35 )1.95 5104 # 0. 05Eu 655+1 84 655+2 86
1 250 (Mgy. 35 Bag. 6 Sro. 05 ) 1. 955104 ¢ 0. 05Eu 507+6 70 513£5 73
’ (Mgo. s Sro.4)1.95S104 * 0. 05Eu 657+1 388 6562 90
Mg [l B kS e R e IR A M KRS Ba®' &
3 45 DB th S L5 B IR TE S . Bay SiO, HA X 4

SR JTI VR Ul [ AH V5 43 30 76 1150, 1 200 F101 250 °C 4 Bk
ﬁ‘Fﬁ%ﬂ%(Mgl,,,yBa.Sr )1.05S10; * 0. 05Eu ¢4, it ¥y

H 43 A F18% Hb 0l BEAEC SR 98 AR ARG 1S M B L T
@L‘T:m@%@c WF TR X (Mgi—,—, Ba, Sty )1
SiO, = 0. 05Eu %5 ¥y Wy A0 21 Jil . 9% 0% B /58 BE 5 5% 1w R
.

MNELZH 43 it R AR A U H B W 2 HL A WA
2L Ak Bl IR EE B9 FE . Ba, SiO, ﬂii‘E[X?ij(iXﬂE%ns
Mg*" il Sr* (¥ [ %5 B 6 36 % 1, Mg® ™ (Sr*') #E 1 150,
1 2000 1 250 “C [E B EEH 20, % (30, %)+ 30, % (35, %) F
35, 6 (40, %0)) s HALTFIRA W X 0 41 43 55 A8 41 i 8k B R 728
S W . Ba, SO, M Xy & €5 98 6k 4 BB Se°t
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Temperature Dependence of Phase and Color Diagram for Ternary
(Mg;—,—,Ba,Sr,), sSi0, : 0. 05Eu Phosphors

GAO Ming-yuan', LUO Lan" **, GUO Rui', WANG Yu', ZHANG Peng-peng’

1. School of Materials Science and Engineering, Nanchang University, Nanchang 330031, China

2. Key Laboratory of Lightweight and High Strength Structural Materials of Jiangxi Province, Nanchang University, Nanchang
330031, China

Abstract (Mg, , ,Ba,Sr,) 4;SiO, ¢ 0. 05Eu phosphor series samples were prepared by high-temperature solid-state method (at
1 150, 1 200 and 1 250 °C). By XRD, PL and photograph records under UV lights, the composition- phase-emission light color
relationship was established, and the ternary color diagram was then derived. The influence of fabricated temperatures. both on
phase constitution and on emission color, was investigated too. Phase analysis showed that (Mg,—,—,Ba,.Sr,), s SiO, : 0. 05Eu
powder would gradually change in phase constitution. Starting from Ba,SiO, corner, the powder is a single phase till to the ones
with the composition having maximum Mg*" or Sr*" solution. For Sr,SiO, or Mg, SiO, corner, there are two phases in the

200 Sr*T, Ba’' contents are almost the same to each other.

powder. Phase constitution is gradually complicated as Mg
Furthermore, the higher the fabricated temperature, the larger Ba, SiO,-single-phase region is. At 1 150, 1 200, and 1 250 C
the solid solubility of Mg®" (Sr*" ) were 20, % (30, %), 30, % (35,.%) and 35, % (40, %). For the mixed-phase region, the
number of phase components for the same composition is reduced. PL spectral analysis shows that the green emission is strong
and red emission is weaker for the same sample under the excitation comparing 365 nm with 254 nm. The emission color and
intensity under ultraviolet excitation change also gradually. Ba, SiO,-phase powders are green phosphors, and its emission inten-
sity increases as the Sr®” and Mg®" solution. For the mixture region, the powder changes from green to red phosphor as Ba*"
content decreases, and red phosphors’ brightness decreases gradually as Mg®" content decreases. For example, (Mg;_,Sr,); 4
SiO, ¢ 0.05Eu series changes from bright red to dark red phosphor as y increases. When the fabrication temperature is
increased, the overall brightness of the phosphor in the Ba,SiO, single-phase region is improved with the Mg?" , Sr*" content
increases in brightest phosphor composition. The increasing of fabrication temperature also makes the emission intensity of the
phosphors in mixed phase region increase, and the green phosphor region becomes larger (under 254 nm excitation, the
red-green transition point of (Mg, ,Ba,)1.¢:SiO; ¢ 0. 05Eu is &1 150 =0.5, 21200 =0. 45 &1250c =0.3, (Ba;,Sr, ). SiO,

0.05Euis yi150c =0.6, yi200c =0.75 yi250c =0.8, (Ba, (Mg »Srs5)1-.)1.95 510, * 0. 05Eu is x1 150« = 0.5, 212000 =0.4,
21250« =0. 3. The work has a systematic search on the relationship among composition-structure (phase constitution)-fabrication
(temperature)-property (luminescence) for (Mg,—,—, Ba,Sr, ), 4; SiO; * 0.05Eu powder, and screened out a series of good
phosphors, for examples as (Mg, 35 Bag ¢ Srg 05 ) 1,95 SIO0; * 0. 05Eu/ (Mg 5 Sro.4 ) 1,95 Si0; : 0. 05Eu. Single-phase green phosphor is
brighter than mixed-phase green phosphor. The solubility increasing can improve Ba, SiO, single-phase green phosphor intensity.
The higher fabricated temperature, the larger single-phase green phosphor region, the larger mixed-phase green phosphor
region, and higher luminescent intensity for (Mg, ,—,Ba,Sr,) ¢ SiO, : 0. 05Eu phosphors. (Mg,—,—,Ba,Sr,) ¢ SiO, : 0. 05Eu
emission light color dependence of the composition and temperature would be applied to other phosphor series, and it can also

give a guide for new luminescent material discovering.
Keywords Phase diagram; Luminescence; Calcination temperature; Orthosilicate
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