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Fig.S1. XRD pattern of K;Ba;Si;6049 (KBSO), together with the reference model K;Ba;Si;¢049
(ICSD#31993)



Phase data

Space-group C12/m1(12) - monoclinic
a=31.991(9) A b=7.704(2) A c=8.255(2) A B=100.60
Cell 2)°

v=1999.8(9) A’ z=2
Atomic parameters
Atom Wyck. Site S.0O.F. x/a y/b zfc

Bal 4 i 0.1491(1) 0 0.0582(2)
Bad 4 i 0.2699(1) 0 0.8960(3)
Ba3 4 i 0.386401) 0 0.6887(3)
Bad 4 i 0333 003842 0O 0.2764(7)
Ba5 2d 2fm  0.333 1/2 0 1/2

K1 4 i 0.666  0.0384(4) O 0.2764(13)
K2 2d 2/m 0666 172 0 1/2

sil g 1 0.0739(2) 0.2007(8) 0.6545(7)
si2 g 1 0.2007(2) 0.2070(8) 0.4348(7)
Si3 g 1 0.1674(2) 0.2977(8) 0.7531(7)
Sid g 1 0.0460(2) 0.2971(8) 0.9755(7)
o1 g 1 0.2033(6) 0.2187(21) 0.887¥5(18)
o2 g 1 0.1842(6) 0.2761(23) 0.2602(19)
03 4 i 0.0572(8) 0 0.6370(27)
04 4 i 019380100 0 0.4415(36)
05 4 i 0.3391(8) 0 0.1988(27)
06 4 I 0.4544(8) 0 -0.0368(26)
o7 g 1 0.0839(6) 0.2057(21) 0.0865(19)
08 g 1 0.0674(5) 0.2892(21) 0.4823(19)
09 dg 2 0 0.2005(27) 0O

010 g 1 0.0453(5) 0.2887(21) 0.7796(18)
o1 g 1 0.1227(5)  0.979(19) 0.7592(17)
012 g 1 01741(5) 0.296(2) 0.5628(17)
013 4f -1 1/4 1/4 1/2

Table S1. The refined phase data and atomic parameters of K,Ba;Si 5040



Phase data

Space-group C12/m 1 (12) - menoclinic

. a=31.72(9) A b=7.607(23) A ¢=8.333(26) A B=101.59(6)°
Cel
V=1969.71(1700) Bz=2

Atomic parameters
Atom Wyck. Site S.OF. x/fa  y/b z/c  u[A?

Bal 4i m  0.72(14) 0.1491 0 0.0582 0.0250
Ba2z 4i m  1.02(11) 0.2698 0 0.896  0.0250
Ba3 4i m 0.3864 0 0.6887 0.0250
Bad 4i m 0.0384 0 0.2764 0.0250
Ba5 2d  2/m 1/2 0 1/2 0.0250
K1 4 m 0.666 0.0384 0 0.2764 0.0250
K2 2d  2/m 0666 1/2 0 1/2 0.0250
51 8§ 1 0.07390 0.20070 0.65450 0.0250
si2 g 1 0.20070 0.20700 0.43480 0.0250
Si3 g 1 0.16740 0.29770 0.75310 0.0250
Si4 g 1 0.04600 0.29710 0.97550 0.0250
o1 § 1 0.20330 0.21870 0.88760 0.0250
02 g 1 0.18420 0.27610 0.26020 0.0250
03 4 m 0.0572 0 0.637  0.0250
04 4 m 0.1938 0 0.4415 0.0250
05 4 m 03391 0 0.1988 0.0250
06 4 m 0.4544 0 -0.0369 0.0250
07 8 1 0.08390 0.20570 0.08650 0.0250
08 8§ 1 0.06740 0.28920 0.48230 0.0250
09 4g 2 0 0.2095 0 0.0250
010 8] 1 0.04530 0.28870 0.77960 0.0250
011 8] 1 0.12270 0.19790 0.75920 0.0250
012 8 1 0.17410 0.29600 0.56280 0.0250
013 4 A 1/4 1/4 12 0.0250
Eul 4 m 01491 0 0.0582 0.0250
Eu2 4 m 0.2699 0 0.896 0.0250
Eu3 4 m 0.3864 0 0.6887 0.0250
Eud 4 m 0.0384 0 0.2764 0.0250
Eu5 2d  2/m 12 0 1/2 0.0250

Table S2. The refined phase data and atomic parameters of 0.28Eu



Phase data

Space-group C12/m 1 (12) - menaclinic
. a=32.187(7) A b=7.6752(18) A c=8.2463(23) A B=100.809(22)°
Cel
V=2001.04(50) A>
Atomic parameters

Atom Wyck. Site SO.F. x/a  y/b z/c  u[A}

Bal 4i m 096 01491 0 0.0582 0.0250
Ba2 4i m 096 02699 0 0.896  0.0250
Ba3 4i m 096 03864 0 0.6887 0.0250
Bad 4 m 0313 0.0384 0O 0.2764 0.0250
Ba5 2d 2/m 0313 172 0 1/2 0.0250
Ki 4i m 0.666 0.0384 0 0.2764 0.0250

K2 2d 2/m 0.666 1/2 0 1/2 0.0250

Sit g 1 0.85 0.07390 0.20070 0.65450 0.0250
Si2 g il 0.85 0.20070 0.20700 0.43480 0.0250
Si3 g 1 0.85 0.16740 0.29770 0.75310 0.0250
Si4 g 1 0.85 0.04600 0.29710 0.97550 0.0250
01 g 1 0.85 0.20330 0.21870 0.88760 0.0250
02 § 1 0.85 0.18420 0.27610 0.26020 0.0250
03 4 m 085 00572 0 0.637  0.0250
o4 4 m 085 01938 0 0.4415 0.0250
05 4 m 085 03391 0 0.1988 0.0250
o6 4 m 085 04544 0 -0.0369 0.0250
o7 g 1 0.85 0.08390 0.20570 0.08650 0.0250
08 g 1 0.85 0.06740 0.28920 0.48230 0.0250
09 4g 2 085 0 02095 0 0.0250
010 §j 1 0.85 0.04530 0.28870 0.77960 0.0250
o111 § 1 0.85 0.12270 0.19790 0.75920 0.0250
012 8§ 1 0.85 0.17410 0.29600 0.56280 0.0250
013  4f -1 085 1/4 1/4 172 0.0250
Eul 4 m 004 01491 0 0.0582 0.0250
Eu2 4 m 0.04 02699 0 0.896  0.0250
Eu3d 4 m 004 03864 0 0.6887 0.0250
Eud & m 0.02 00384 0 0.2764 0.0250
Eus 2d 2/m 0,02 172 0 1/2 0.0250

N1 g 1 0.15 0.20330 0.21870 0.88760 0.0250
N2 g 1 0.15 0.18420 0.27610 0.26020 0.0250
N3 4 m 015 00572 0 0.637 0.0250
N4 4 m 015 01938 0 0.4415 0.0250
N5 4 m 015 03391 0 0.1988 0.0250
N6 4 m 015 04544 0 -0.0369 0.0250
N7 g 1 0.15 0.08390 0.20570 0.08650 0.0250
N8 g 1 0.15 0.06740 0.28920 0.48230 0.0250
N9  4g 2 015 0 02095 0 0.0250
N10 §j 1 0.15 0.04530 0.28870 0.77960 0.0250
N11 g 1 015 0.12270 0.19790 0.75920 0.0250
N12 § 1 0.15 0.17410 0.29600 0.56280 0.0250
N13  4f -1 015 1/4 1/4 1/2 0.0250

Table S3. The refined phase data and atomic parameters of N6



Phase data

Space-group C12/m 1 (12) - monoclinic

) 2=31.00(7) A b=7.562(19) A c=7.971(16) A B=100.72(9)°
Cel
V=1835.97(1100) A> 7=32

Atomic parameters
Atom Wyck. Site S.OF. x/a y/b z/c U A}

Bal 4i m 096 01491 0 0.0582 0.0250
Ba2 4i m 096 02699 0 0.896 0.0250
Ba3 4i m 096 03864 0 0.6887 0.0250
Bad 4 m 0313 0.0384 0 0.2764 0.0250
Ba5 2d 2/m 0313 1/2 0 1/2 0.0250
K1 4 m 0.666 0.0384 0 0.2764 0.0250

K2 2d 2/m 0.666 1/2 0 1/2 0.0250

St g 1 0.07390 0.20070 0.65450 0.0250
si2 g 1 0.20070 0.20700 0.43480 0.0250
Si3 g 1 0.16740 0.29770 0.75310 0.0250
Si4 g 1 0.04600 0.29710 0.97550 0.0250
o1 8§ 1 0.8 0.20330 0.21870 0.88760 0.0250
02 8§ 1 0.8 0.18420 0.27610 0.26020 0.0250
03 4 m 08 00572 0 0.637  0.0250
04 4 m 08 01938 0 0.4415 0.0250
05 4 m 08 03391 0 0.1988 0.0250
06 di m 08 04544 0 -0.0369 0.0250
07 8 1 08 0.08390 0.20570 0.08650 0.0250
08 g 1 08 006740 0.28920 0.48230 0.0250
09 4 2 08 0 0.2095 0 0.0250
010 8] 1 0.8 0.04530 0.28870 0.77960 0.0250
o11 g 1 08 012270 0.19730 0.75920 0.0250
012 8§ 1 08 017410 0.29600 0.56280 0.0250
013 4 -1 08 1/4 1/4 1/2 0.0250
Eul 4 m 004 01491 0 0.0582 0.0250
Eu2 4 m 004 02699 0 0.896  0.0250
Eud 4 m 004 03864 0 0.6887 0.0250
Eud 4 m 002 00384 0 0.2764 0.0250
Eus 2d  2/m 002 1/2 0 1/2 0.0250
N1 8 1 02 020330 0.21870 0.88760 0.0250
N2  § 1 02 018420 0.27610 0.26020 0.0250
N3 4 m 02 00572 0 0.637 0.0250
N4 4 m 02 01938 0 0.4415 0.0250
N5 4 m 02 03391 0 0.1988 0.0250
N6 4 m 02 04544 0 -0.0369 0.0250
N7 8§ 1 02 0.08390 0.20570 0.08650 0.0250
N8 8] 1 02 0.06740 0.28920 0.48230 0.0250
N9 4 2 02 0O 0.2095 0 0.0250
N10 8] 1 02 0.04530 0.28870 0.77960 0.0250
N11 8§ 1 02 012270 0.19790 075920 0.0250
N12 8 1 02 0.17410 0.29600 0.56280 0.0250
NiZ 4 -1 02 1/4 1/4 172 0.0250

Table S4. The refined phase data and atomic parameters of N8
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Fig.S2. the corresponding coordination environments of K*/Ba**/Eu?* in (a)

K2Ba;Si1s040, (b) 0.28Eu, (c) N6, (d) N8



Distance of Ba/Eu-0O in compound lattices

(a)

Bond
Bal-01
Bal-O1
Bal 02
Bal-02
Bal 07
Bal-O7
Bal-0O11

Bal-011

Average
(b)
Bond

M1-01
M1-01
M1-02
M1-02
M1-07
M1-07
MI1-011

MI1-011

Average

Length
(A)

2954
2954
2.806
2.806
2.664
2.664
2.892

2.892

2.829

Distance of Bal/Ba2/Ba3/Ba4/Ba5-0 in K,Ba,Si; .0,

Bond

Bal-0O1

Ba2 01

Ba2-01

BaZ 01

Ba2 05

Bal-02

Bal-0O2

Length
A)

2,707
2,707
2.839
2.839
3.0m9
2.737

2,737

2,798

Boand

Ba3-02

Ba3-02

Ba3 06

Ba3- 07

Ba3. O7

Ba3-0O8

Ba3-O8

Ba3.012

Ba3-012

Length
(A)

1933
2.933
1.838

2.973

3.007

3.007

1.908

Bond

Bad/K1-03

Bad/K1-03

Bad/K1-07

Bad/K1-07

Bad/K1-08

Bad/K1-08

Bad/K1-09

Bad/K1-09

Length
(A)

2.926
1,926
2.815

1.815

1.879

2.879

1868

Distance of M1/M2/M3/M4/M5(M:Ba/Eu)-O in 0.28En

Length
(A)

2.955
2955
1782
2782
1.642
1.642
1,889

1,889

1.817

Bond

M2-O1

M2-01

M2-O1

M2-01

M2-O5

M2-02

M2-02

Length
A)

2.680
2.680
1.819
1819
2.995
12,736

2.736

2.780

Bond

M3-02

M3-02

M3-06

M3-07

M3-07

M3 08

M3-08

M3-012

M3-012

Length
(A)

1913
2.913
1812

1951

1.979

2.979

1.5820

Bond

M4/K1-03

M4/K1-03

M4/K1-07

M4/K1-07

M4/K1-08

M4/K1-08

M4/K1-09

M4/K1-09

Length
A)

2.945
2.945
2522
2.822
2.829
1.529
2.865

1865

2.865

Bond
Bas/k2
08

BaS/K2-
08

Ba5/K2-
08

BaS/K1-
08

BaS/K21-
010

BaS/k2-
o010

BaS/K2-
010

Ba5/K2-
010

Bond
M5SK2
(8}

MS/K2
08

MS/K2-
08
M35k1-
O8
MSK2-
010
MS5/K1-
10

MS/K2-
010

M3K2-
010

Length
(A)

2.715
2.72%
2.728
2.725
2974
2974
2,974

2.974

2.850

Length
A)

2.701
2.701
1701
2.701
2.956
1.956
2.956

2.956

1,840



Lengt Lengt Lengt Length '
Baond Bond Bond Bond

n(A) n(A) n{A) (A)
MI-O/NI 2885 M2.O/N1 2831 M3ONZ 2942 MAKLON3 2921 B
miont 2885 VEONL L MzoNz 2942 MaKLONE 2921 2
MLON2 2799 MZONL Lo3 M3ONE 2836 MAKILONT 2820 2
MION2 2799 M2ONI 2713 M3ONT 2964 MAKILONT 2820 2.
MLONT 2671 Y2 3018 M3ONT 2964 MAKLONS 2844

: ; Sl ¢ : . MAKL ;

MI1-O/N7 2,671 DM2O/N2  2.740 M3.O/N8 2758 M4/KI-O/NE  2.844

MI1-O/N11  2.960 DM2-O/N2 2,740 M3I-O/NS 2758 MA/KI-O/N9 1.873

b

bl

MI-O/NIL  2.960 M3-O/N1Z 3005 DM4KI-O/NS 2873 2
msomiz 0%
Average 1818 2.798 2.907 1864 1.

(d) Distance of MI/M2/M3/M4/MS(M:Ba/Eu)-O/N in N8

Lengt
nA)

Lengt
n(A)

Lengt
n(A)

Length Length

Bond Bond Bond Bond (A] Bond ( A]

MI1-(vN1 2874 DM2-O/N1  2.767 M3-O/N2 2856 M4/KIL-O/NI 2794 MS/K2-ONB  2.653

MLONI 2874 MEONL ;067 M3ONZ  28% MAKILONS 2794 MSKZONS  2.653

MI-ON2 2736 MPOND 4338 M3ONG 2741 MAKIONT 2738 MSK2-ONS  2.653

MI1-O/N2 2,736 M2-O/N1  2.338 M3I-O/NT 2898 DM4/KI-O/NT 2738 MSKI-O/NE 2,653

MI1-O/NT  2.593 Dfn::];ls 1916  M3-O/NT7  1.B98 M4/KI-O/NB 2825 2 MI K2-O/NID 1886

MI1-O/NT 2593 MI-O/N2 1.665 M3I-O/NS8  2.679 NM4/KI-O/NE 1815 MSKI-O/NI0 1886

Mi-OvN11  2.804 M2-O/N2 2665 M3I-O/NE 2679 MAKI-ONS 2781 MSKI-ONID  2.886

MI-OVNI1  2.804 M3I-O/N1Z 12918 M4/KI-O/N9 1781 MSKI-O/NIO 1886
M3-0/N12 AR
Average 2,752 2.637 1.827 1,784 2.770

Table. S5 The distance of M(Ba/Eu/K)-O/N in compound (a) K,Ba;Si;604, (b) 0.28Eu, (c) N6, (d)

N8 lattice.



