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SUPPORTING INFORMATION

Table S1. Synthesis parameters of the hydrothermal syntheses, final phases identified by
PXRD and CeSiO4 wt.% determined by Rietveld refinement.

Reactive Cece T At . CeSiO,
Label Precursor media  (mol-L) PHinitial °C) (days) PHsinal Final phases WE%
(1) 11.0 9.3 CE457(S|O4)3O 0%
(2) 7.0 1.7 CeSiO, 100%
(3) 6.1 1.4 92%
(4) 4.3 1.4 66%
(5) Ce4.67(SiO4)3O HN03 0.21 2.0 150 7 1.3 CES|O4 + CeOz 70%
C = C =
(6) HN03 HN03 9%
0.7 M 0.7 M
C = C =
(7) HNos HNO3 CeO, 0%
i3 M™m 1.3 M
(8) 11.1 6.4 Ce467(S|O4)3O 0%
(9) 8.1 2.0 CeSiO4 + Ce0, 37%
(10) 7.0 1.4 CeSiO, 100%
(212) 4.0 1.2 CeSiO, + CeO 99%
(12) A-CesSi 07 HNO; 0.21 2.0 150 7 1.2 €10, + LeLs 99Y%
C = C =
(13) HN03 HNO3 44%
0.7 M 0.7M
c c CeSiO4 + Ce0,
(14) HNO3 - HN03 - 43%
1.3 M 1.3 M
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Reactive Cece T At . CeSiO,
Label Precursor media  (mol-L) PHinitial °C) (days) PHsinal Final phases WE%
(15) 7.0 1 2.2 CeSiO, + CeO, 23%
A-Ce,Si, 05 HNO; 0.21 150 .
(16) 6.9 3 17 CeSiO, 100%
(17) . 7.0 60 52 34 CeSiO4 + Ce467(S|O4)3O 83%
Ce4_67(S|O4)3O HNO3 0.21
8) 69 250 7 0.8 CeO, + CeSiO, 4%
(19) 7.2 4.6 55%
(20) G-Ce,Si,04 HCl 0.21 3.3 150 7 2.4 CeSiO,4 + G-Ce;Sir 04 36%
(21) 2.2 17 58%
(22) 7.2 4.4 56%
(23) G-Ce,Si,04 HCl 0.21 31 150 21 23 CeSiO,4 + G-Ce;Si,04 92%
24 2.1 1.7 65%
(24)
(25) 11.5 113 Ce,Si0s + CeO, 0%
(26) 8.5 2.7 62%
(27) 6.9 1.9 66%
(28)  Ce,SiOs HNO, 0.21 6.0 150 7 1.7 46%
CeSiO, + CeO,
(29) 5.5 15 59%
(30) 2.1 16 25%
(31) 1.0 16 13%
(32) 11.7 11.7 G-Ce,Si,04 0%
(33) 8.2 3.2 5%
(34) 7.1 2.8 34%
(35) G-Ce,Si,04 HNO; 0.21 54 150 7 2.5  G-Ce,Si,0,+ CeSi0, +  41%
(36) 4.4 1.9 CeO, 54%
(37) 2.0 2.4 26%
(38) 1.0 1.4 2%
(39) 7.0 1 2.0 ' 44%
Ce4,67(SiO4)3O HNO; 0.21 150 CeSiO,4 + CeO,
(40) 7.1 3 2.4 95%
(41) 7.0 60 52 5.1 A-Ce,Si, 07 + CeSiO, 13%
A-Ce;Si, 04 HNO; 0.21 .
(42) 71 250 7 0.5 Ce0, + CeSiO, 9%
(43) 6.9 58 45%
(44) Ce4_67(SiO4)3O HCI 0.21 4.6 150 7 2.3 CGSIO4 + Ce4_67(SiO4)3O 51%
(45) 2.0 1.9 67%
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Table S2. Lattice parameters determined by Rietveld refinement for Ce(lll) and Ce(IV)
silicate samples and literature references.

Unit cell parameters

Compound Space . . . References
group a(A) b (A) c(A) B ()
_ p12,/c1 9:2775(3) 7.3942(3)  6.9665(3)  108.33(1)  This study
Ce,SiOs

(14) 9.278 7.382 6.956 108.20 [1, 2]

' P6./m 9.6505(4) 7.0738(3) This study

Ceys.67(S104)30 (176)

9.658 7.119 12, 3]

6.7965(3) 24.7258(14) This study

A'Cezsizo7 P41 (76)
6.792 24.700 2, 4]

8.7245(4) 13.0735(6) 5.4031(3)  90.13(1)  This study
G—Ce25i207 P21/n (14)

8.727 13.080 5.405 90.13 [2, 4]
6.9523(2) 6.2036(2) This study
CeSiO, '4(11/23‘1 6.9603(1) 6.1946(2) [5]
6.9564(3) 6.1953(4) [6]

Table S3. Assignment of the bands associated to silicate groups observed by Raman and IR
spectra for CeSiO, formed from Ce(lll) precursors in optimized conditions and
comparison with CeSiO, prepared from aqueous solution.3°

Raman spectroscopy Infrared spectroscopy

Vv, Vg4 Vq V3 Vv, V4 V1 V3

[5] 416 cm? 592cm? 903 cm? 919cm? 431cm? 572cm? 800cm? 984 cm’

This

study 416 cm? 592cm? 902cm? 919cm? 431cm? 570cm? 802cm?® 980 cmt
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Figure S1. Raman spectra recorded for Ce,SiOs, Ce, 67(Si04)30, A-Ce,Si,0; and G-Ce,Si,0
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Figure S2. FTIR spectra recorded for Ce,SiOs, Ces67(Si04)30, A-Ce,Si,07 and G-Ce,Si,04.
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Figure S3. PXRD patterns obtained after hydrothermal treatment (7 days, T = 150°C) under
air atmosphere starting from Ce,SiOs precursor, in nitric medium and with pH
value equal to 11.5 (25), 8.5 (26), 6.9 (27), 6.0 (28), 5.5 (29), 2.1 (30) and 1.0 (31).
XRD lines of the sample holder are pointed out by an asterisk. Characteristic XRD
lines of CeO,, CeSiO, and Ce,SiOs; were extracted from references 7, 6 and 1,
respectively.
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Figure S4. PXRD patterns obtained after hydrothermal treatment (7 days, T = 150°C) under
air atmosphere starting from G-Ce,Si,0; precursor, in nitric medium and with pH
value equal to 11.7 (32), 8.2 (33), 7.1 (34), 5.4 (35), 4.4 (36), 2.0 (37) and 1.0 (38).
Characteristic XRD lines of CeO,, CeSiO, and G-Ce,Si,0; were extracted from
references 7, 6 and 8, respectively.
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Figure S5. PXRD patterns obtained when using Ce,¢,(Si04)30 as starting precursor, after
hydrothermal treatment performed at 150°C under air atmosphere in nitric
media and pH =7 for 1 day (39), 3 days (40) and 7 days (2). XRD lines of sample
holder are pointed out by an asterisk. Characteristic XRD lines of CeO,, CeSiO,
and Ce,¢7(Si04)30 were extracted from references 7, 6 and 3, respectively.
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Figure S6. PXRD patterns obtained from A-Ce,Si,0; starting precursor after hydrothermal
treatment performed under air atmosphere in nitric media and pH =7 for 52
days at 60°C (41), for 7 days at 150°C (2) and for 7 days at 250°C (42).
Characteristic XRD lines of CeO,, CeSiO, and A-Ce,Si,O; were extracted from ref
7,6 and 9, respectively.

Intensity (a.u.)

S6



Intensity (a.u.)

—r— I|I |I|||| i||' — '.I rI'|I|I'||II|II| —t .Illllnlnl — |‘|Il.ll 5 + r iy ]
10 20 30 40 50 60 70 80 90 100

2:0 (degree)

Figure S7. PXRD patterns obtained after hydrothermal treatment (7 days, T = 150°C) under
air atmosphere in hydrochloric media, starting from Ce;67(Si04)30 precursor and
with pH value equal to 6.9 (43), 4.6 (44) and 2.0 (45). Characteristic XRD lines of
Ce0,, CeSi0,; and Ce,47(Si04)30 were extracted from references 7, 6 and 3,
respectively.
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Figure S8. Raman spectrum obtained for CeSiO, prepared under hydrothermal conditions
(T=150°C, t=7days) under air atmosphere in nitric medium, starting from
A-Ce,Si,05 precursor and with pH = 7.0 (10).
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Figure S9. Infrared spectrum obtained for CeSiO, prepared under hydrothermal conditions

(T=150°C, t=7days) under air atmosphere in nitric medium, starting from
A-Ce,Si,05 precursor and with pH = 7.0 (10).
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