Electronic Supplementary Material (ESI) for CrystEngComm.
This journal is © The Royal Society of Chemistry 2015

The Structural Effects of Alkaline- and Rare-Earth Elements

Incorporation into the Thorium Molybdates

Bin Xiao*, Hartmut Schlenz’, Dirk Bosbach, Evgeny V. Suleimanov®and Evgeny V. Alekseev’+*

fInstitute for Energy and Climate Research (IEK-6), Forschungszentrum Jiillich GmbH, 52428 Jiilich,

Germany
iInstitut fiir Kristallographie, RWTH Aachen University, 52066 Aachen, Germany

SDepartment of Chemistry, Lobachevsky State University of Nizhny Novgorod, 603950, Nizhny
Novgorod, Russia

*contact E-Mail: e.alekseev@fz-juelich.de



mailto:e.alekseev@fz-juelich.de

Intensity (a.u.)

Intensity (a.u.)

10000

8000 —

6000 —

4000

2000

K,MgTh,(MoO,),
Theoretical
Experimental

ol

Nimam i le‘ ,

'm }' #N L“’MMJWMMWM

10000 —

8000

6000

4000 —

2000 +

10 20 30 40 50 60 70 80
2 Theta
Rb,MgTh,(MoO,),
Theoretical
Experimental

10 20

2 Theta



10000 K,SrTh,(MoO,),

8000

6000 —

Intensity (a.u.)

2000

18000
16000 —
14000 —
12000 —
10000 —

8000 —

Intensity (a.u.)

6000 —
4000

2000

4000 +

|
0 T JJLJU JUlEj -~

Theoretical
Experimental

10 20

Nd,Th,(MoO,),
Theoretical
Experimental

™

10 20 30 40 50 60 70 80
2 Theta

Figure 1. Comparison of PXRD patterns for K;MgTh;(MoO,)s, Rb,MgTh;(M0QO,)s, K,SrThy(MoO,4)s and

Nd,Th;(MoQy)y, respectively.



“[mag OO [pressure[spot] WD | HFW |
BSED |20.00 kV| 5 000 x

Figure S2(a) BSE image and EDS measuring points for K,MgTh;(MoQOy)s

Table S1 (a). Atomic ratios of K;MgTh;(MoO,)s (Th is kept constant as 3)

K Mg Th Mo

Pointl 233 0.87 3 853
Point2 2.32 0.98 3 843
Point3 243 0.95 3 8.68
Point4 2.23 0.92 3 843
Average 2.33 0.93 3 852




det HV mag [ |spot HFW | pressure | — 50 um
BSED [20.00 kV| 1600x | 4.0 |10.0 mm| 160 60 Pa Quanta FEG

Figure S2(b). BSE image and EDS measuring points for Rb,MgTh;(MoOy)s

Table S1 (b). Atomic ratios of Rb,MgTh3;(MoO,)s (Th is kept constant as 3)

Rb Mg Th Mo

Point1 2.32 0.98 3 834
Point2 2.21 1.08 3 832
Point3 2.04 0.86 3 8.16
Average 2.19 0.97 3 8.27




det HV mag O |pressure|spot| WD HFW 50 ym
BSED |20.00 kV|1200x | 60Pa | 4.0 [10.1 mm|213 ym Quanta FEG

Figure S2(c) BSE image and EDS measuring points for K,SrTh,(MoO,)s

Table S1 (c). Atomic ratios of K,SrTh,(MoQO,)s (Th is kept constant as 2)

K Sr Th Mo

Point1 2.11 0.98 2 6.06
Point2 2.04 0.78 2 6.13
Point3 2.22 0.79 2 6.16
Average 2.12 0.85 2 6.12




det HV HFW |pressure |
BSED [20.00kV|3000x | 40 |[10.0 mm|85.3 pm| 60 Pa Quanta FEG

Figure S2(d) BSE image and EDS measuring points for Nd,Th3(MoO,),

Table S1 (d). Atomic ratios of Nd,Th3;(MoQy)s (Th is kept constant as 3)

Th Mo Nd

Pointl 3 9.12 1.87
Point2 3 9.32 1.98
Point3 3 9.04 2.01
Point4 3 9.32 1.89
Average 3 9.20 1.94




Table S2. Raman shifts of KZMgTh3(MOO4)g, szMgTh3(MOO4)8, KzSI'Thz(MOO4)6 and NdzTh3(MOO4)9,
respectively. Abbreviations: s, strong; m, middle; w weak; sh, shoulder.

K,;MgTh3(MoOy)s Rb,MgTh;(MoOy)g Nd, Th3(MoOy)y K,SrThy(MoOy)s
105w 100w 102w 110m
127w 108w 116w 115sh
143m 130w 123w 125m
168w 144w 133w 134m
192w 155w 142w 141m
195w 167w 151w 149sh
216w 174w 158w 155sh
271w 191w 178w 170w
283w 216w 201w 183m
299w 271w 211w 191sh
312m 282sh 224m 213w
326s 294sh 242m 219sh
334sh 302sh 252sh 243w
340s 309sh 270w 255w
347s 318s 285m 277sh
377w 327s 323m 285s
394w 339s 335w 298sh
745w 355sh 348m 310w
772m 367m 365w 319sh
789m 383w 374w 327sh
803m 392w 380w 333w
811m 406w 386w 341sh
818m 489w 414w 361sh
826sh 702w 449w 368sh
831m 744w 480w 377s
843w 751w 506w 390m
869w 757sh 524w 402sh
879w 764w 541w 409m
923w 772w 572w 420w
936sh 789m 607w 592w
944s 801m 631w 640w
953s 808sh 647w 659w
959s 818w 676w 717w
966sh 828w 715w 735w
975s 840w 727w 769s
853w 758w 791m
873w 789w 804m
882w 797w 835m
891w 805w 853sh
908w 847w 903s
922m 861m 956w
930m 875w
937m 882w
951s 888m
957s 900w
963s 911m
970m 924w
932m
948m
954sh

965s
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K,SrThy(M00O,)s and Nd,; Th3(MoQy,),, respectively.
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Figure S3. The complete Raman fitting results for K,MgTh3(MoQOy,)s, Rb,MgTh3(MoO,)s,



_~ Hexagonal-ThMo208

Figure S4. Powder X-ray diffraction pattern of reaction products after heating Nd,Th;(MoQ,)s across the

first endothermic peak (667(5) °C), showing that the main phase that has been generated due to
decomposition is hexagonal ThMo,0s.



