Electronic Supplementary Material (ESI) for Journal of Materials Chemistry C.
This journal is © The Royal Society of Chemistry 2020

Supporting information

Determination of phase-formation of (Mg,.,Mn,),Al,;Si;O;5 (x=0-1)

cordierite solid-solutions via crystallographic sites and luminescence

dynamics of Mn?* centers

Donglei Wei, Hyo Jin Seo*

Department of Physics and Interdisciplinary Program of Biomedical Engineering, Pukyong

National University, Busan 608-737, Republic of Korea

35000 -
x=0.01 (a)
30000
25000 - —x— Obs.
20000 -
é‘ 15000 =
17
E 10000 4
g
— 5000~
04 (RGN NIRRT IERA eI T
i TN . "
T |' 'F vrre
-10000 4
-15000 —— T T T T T
10 20 30 40 50 60 70
Two theta (degree)
35000
30000 x=0.3 (C)
25000 - —x—Obs
20000 4 CﬂlC.
;‘ 15000 - bckgr
2] .
5 10000 -| — diff.
=
S s
04 1 (AN AN IR UNTTR T T IR ORI T
-5000 -
(D B O (SN IR Lo LAy
T I L I oy v
-10000 -
-15000 T T T T T T
10 20 30 40 50 60 70

Two theta (degree)

- (b)
x=0.2
30000
25000 | —x— Obs
20000 Calc.
‘E 15000 - bekegr.
g 10000 diff.
2
=
= 5000
0
-5000 T ey ],LJTL_n o g
-10000 : : . : . ;
10 20 30 40 50 60 70
Two theta (degree)
30000 4
=04 (d)
25000 -
1 —x— (Obs.
20000 4
Calc.
2 15000 bckgr
‘A ;
5 10000 - —— diff.
&
= s000
Y 1 e U EE R R TN T TT IR B T T
-5000
] e A
-10000
T T T T T T
10 20 30 40 50 60 70

Two theta (degree)

* Corresponding authors: hisco@pknu.ac.kr (Hyo Jin Seo); Tel.: +82 516295568; fax:

+82 516295549.


mailto:hjseo@pknu.ac.kr

Intensity

35000 x=0.6 (e) 30000 - (f)
x=0.7
000 25000 4
25000
20000 4
20000 4 —x— QObs. —+—Obs.
15000 - Calc. ~§‘ 15000 4 —— Calc.
5 = ] 1
10000 bd(gr 5 10000 -
. —— diff. g |
0007 = s000
04
-5000 4 L 04 1o TR Ot OO e O I T Y
-10000 Lo | * i P G -5000 e -
-15000 T T T T T T 10000 : . : : , ,
10 20 30 a0 50 60 70 0 5 2 B 5 P

Two theta (degree)

35000 (g)
— $ x=1.0
55566 ] X —x— QObs.
Calc.
20000
bekaer.
o 1o —— diff.
= 7
= 10000 4
-]
E 50004
05 (R R AR R LT LR LR UL DR
-5000 - M_ﬁ - -
-10000 -
T T T T T T
10 20 30 40 50 60 70

Two theta (degree)

Two theta (degree) ‘

Figure-S1 the Rietveld refinements of Mg,.,,Mn,Al:SisO45 with x=0.01 (a), 0.2 (b), 0.3 (c),

0.4 (d), 0.6 (e), 0.7 (f), 1.0 (g).
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Figure-S2 the normalized emission spectra (A=430, 250 nm) (a), and decay curves (A.»=530,

650 nm) (b) for (Mg;.,Mn,),Al,Sis05 (x=0.2) at 300 K.
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Figure-S3 the quantum efficiency measurements for (Mg;.,Mn,),Al,;SisO1g (x=0.7) by using an

integrating sphere at 300 K.
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Figure-S4 Time resolved spectra of (Mgy.,Mn,),Al;SisO45 (x=0.7) with different pulsed delay
times after the laser excitation (a), and decay curves by monitoring different wavelength

positions on the spectra (b) under excitation of 355 nm of a pulsed Nd:YAG laser.

Tables



Table S1 Crystallographic refinement parameters of Mg, Mn,),Al,SisO45 with x=0.01, 0.1, 0.2, 0.3, 0.4, 0.6, 0.7, 0.8, 1.0.

formula 0.01 0.1 0.2 0.3 0.4 0.6 0.7 0.8 1.0
radiation Cu-Ka Cu-Ka Cu-Ka Cu-Ka Cu-Ka Cu-Ka Cu-Ka Cu-Ka Cu-Ka
20/° 10-100 10-100 10-100 10-100 10-100 10-100 10-100 10-100 10-100
symmetry  orthorhombi  orthorhombi  orthorhombi hexagonal hexagonal hexagonal hexagonal hexagonal orthorhombi
c c c c
space Cccm (66) Cccm (66) Cccm (66) Pe/mcc (192) Pg/mcc(192)  Pg/mcc (192) Peg/mcc(192)  Pg/mcc (192) Cccm (66)
group
a/A 9.7212 9.7329 9.7489 9.7932 9.7963 9.8024 9.8082 9.8127 9.9159
b/A 17.2682 17.2774 17.3022 9.7932 9.7963 9.8024 9.8082 9.8127 17.315
c/A 9.4384 9.4556 9.4753 9.3452 9.3465 9.3525 9.3573 9.3601 9.9996
z 4 4 4 2 2 2 2 2 4
Ry 0.04378 0.0676 0.03978 0.04218 0.03852 0.05102 0.0933 0.0854 0.1032
Rwp 0.05249 0.07356 0.06249 0.07522 0.04569 0.07214 0.0825 0.0755 0.09215
X2 3.21 5.231 3.1513 3.2153 4.2525 4.1802 4.2551 5.1251 4.3563
v/ A3 801.12 805.52 810.45 770.60 772.17 773.52 778.14 780.25 826.54




Table S2 elemental contents of (Mgy.,Mn,),Al;SisO45 with x=0.2, 0.4, 0.6, 0.7, 0.9, 0.95 obtained
in the EDS measurements by face-scanning.

x=0.2 (Mg1,6Mng 4Al;SisO1s) x=0.4 (Mg1.,Mng gAl;Sis01s)
Element Weight % Atomic % Error % Element  Weight % Atomic% Error%
O K 12.22 19.93 10.66 O K 23.61 36.04 12.66

Mn K 6.21 2.90 5.58 Mn K 10.41 4.63 4.85

Si K 40.13 35.68 6.19 Si K 33.03 28.72 7.05
x=0.6 (Mgo sMn1 5AlSis015) x=0.7 (Mgo.6Mn1.4Al4Sis015)
Element Weight% Atomic % Error % Element  Weight% Atomic%  Error %
OK 16.83 27.63 8.95 OK 15.32 25.98 11.25

Mn K 16.41 7.85 4.23 Mn K 19.11 9.44 6.05

Si K 35.15 32.89 4.25 Si K 34.73 33.56 5.69

x=0.9 (Mgo.2Mn; g,Al4Sis015) x=0.95 (Mgo.1Mn; oAl;Sis01s)
Element Weight % Atomic % Error % Element  Weight % Atomic% Error %
OK 23.43 37.91 13.81 O K 19.07 32.26 11.85

Mn K 21.26 10.02 4.71 Mn K 24.05 11.85 4.21

Si K 30.75 28.34 6.01 Si K 31.73 30.58 5.01



Table S3 The experimental quantum efficiencies of Mg,.,Mn,),Al,SisO.5 (x=0.1, 0.2, 0.3, 0.4, 0.5,
0.6,0.7,0.8,0.9, 1.0.)

Samples (x) Excitation wavelength (nm) QE PL range (nm)
0.1 365 0.065 420-900
0.2 365 0.102 420-900
0.3 365 0.133 420-900
0.4 365 0.154 420-900
0.5 365 0.208 420-900
0.6 365 0.215 420-900
0.7 365 0.228 420-900
0.8 365 0.16 420-900
0.9 365 0.07 420-900

1.0 365 0.04 420-900




