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Table S1 Experimental and crystallographic details for Y(BH4);-4NH3

Chemical formula

Y(BH4)3 4NH3

Formula weight

806.221 g/mol

Crystal system

orthorhombic

Space group Pc2in (No. 33)

Unit cell dimensions a="7.1151(DA o= 90°
b= 11.4192(2)A B=90°
= 122710Q2)A v =90°

Z

4

Density (calculated)

1.34269 g/cm’

Volume 997.02(2) A®

2theta, deg 20 nin =3, 20 1 = 83
Diffractometer Mythen-II, AS
Wavelength 1.3042 A

Rp 0.045

Ryp 0.061

Gof 1.747
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Table S2 Atomic coordinates of Y(BH4)3-4NHj;

Atom | site X y z
Yl 4a 0.45506(24) | 0.71348(76) | 0.89375(18)
Bl 4a 0.6640(8) 0.5591(5) 0.8768(6)
Hla | 4a 0.76771 0.48418 0.87533
Hlb | 4a 0.64170 0.58907 0.79005
Hlc | 4a 0.53096 0.52641 0.91678
Hld | 4a 0.72314 0.63398 0.92645
B2 4a 0.1536(2) 0.6400(6) 0.8963(4)
H2a | 4a 0.22632 0.59910 0.96880
H2b | 4a 0.23643 0.61616 0.82097
H2c | 4a 0.00447 0.60612 0.89452
H2d | 4a 0.15113 0.73849 0.90568
B3 4a 0.1968(2) 0.3979(5) 0.9283(5)
H3a | 4a 0.23011 0.30546 0.90192
H3b | 4a 0.03961 0.40449 0.93990
H3c | 4a 0.27831 0.41598 1.00559
H3d | 4a 0.24258 0.46176 0.86316
NI11 4a 0.7350(3) 0.3999(4) 0.6217(8)
Hlla | 4a 0.73503 0.39994 0.70246
Hl1lb | 4a 0.80062 0.47073 0.59490
Hllc | 4a 0.60385 0.39993 0.59488
Ni12 | 4a 0.5514(3) 0.1581(7) 0.9260(2)
Hl2a | 4a 0.55143 0.07147 0.92602
H12b | 4a 0.42024 0.18706 0.92602
Hl2c | 4a 0.61704 0.18707 0.86015
NI3 | 4a 0.9912(9) 0.1576(1) 0.8351(1)
Hl13a | 4a 0.87830 0.10855 0.82361
H13b | 4a 1.08887 0.11116 0.87305
Hl13c | 4a 0.95773 0.22654 0.88001
N4 | 4a 0.2960(7) 0.3126(8) 0.1717(1)
Hl4a | 4a 0.25135 0.26442 0.23351
Hl14b | 4a 0.36122 0.38299 0.20001
Hl4c | 4a 0.18747 0.33704 0.12665
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Table S3 Calculated structural parameters of Y(BH4)3-4NH; (Space group Pc2n, No.
33), (a=7.4709 A, b=11.9902 A, c = 12.8846 A)

Atom site X y z
Yl 4a 0.45506 0.71348 0.89375
Bl 4a 0.66400 0.55910 0.87680
Hla 4a 0.75196 0.46814 0.88111
Hl1b 4a 0.70850 0.60660 0.79491
Hlc 4a 0.50199 0.52426 0.87876
Hld 4a 0.71380 0.61501 0.95672
B2 4a 0.15360 0.64000 0.89630
H2a 4a 0.26105 0.56773 0.92667
H2b 4a 0.19295 0.67394 0.80173
H2c 4a -0.00078 0.60081 0.89005
H2d 4a 0.15229 0.72442 0.95655
B3 4a 0.19917 0.39785 0.92824
H3a 4a 0.19855 0.28603 0.92174
H3b 4a 0.03958 0.42375 0.95543
H3c 4a 0.30188 0.40683 0.99720
H3d 4a 0.24800 0.42853 0.83864
NI11 4a 0.73500 0.39990 0.62170
Hlla 4a 0.73503 0.39994 0.70246
Hl11b 4a 0.80062 0.47073 0.59490
Hllc 4a 0.60385 0.39993 0.59488
Ni2 4a 0.55140 0.15810 -0.07400
Hl2a 4a 0.55143 0.07147 -0.07398
H12b 4a 0.42024 0.18706 -0.07398
Hl2c 4a 0.61704 0.18707 -0.13985
NI13 4a 0.99120 0.15760 0.83510
H13a 4a 0.87830 0.10855 0.82361
H13b 4a 1.08887 0.11116 0.87305
Hl13c 4a 0.95773 0.22654 0.88001
N14 4a 0.29600 0.31260 0.17170
Hl4a 4a 0.25135 0.26442 0.23351
H14b 4a 0.36122 0.38299 0.20001
Hl4c 4a 0.18747 0.33704 0.12665
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Table S4. Selected dihydrogen lengths (A) in Y(BH4);-4NH;
Bonds Length
Hl1b...H14a 1.951
H1d...H12b 2.008
H3a...HI3c 2.009
H3a...HI2b 2.038
H3d...H14b 2.038
H3c...Hl4c 2.052
H3b...Hllc 2.111
H2b...H12c 2.167
H2d...Hllc 2.236
H2d...H13c 2.261
H2b...H13a 2.267
H3a...H13b 2.337
Hl1b...H13b 2.342
H2a...HI2a 2.359
H3d...H14a 2.389




Electronic Supplementary Material (ESI) for Journal of Materials Chemistry
This journal is © The Royal Society of Chemistry 2011

h ‘ YCly-7NH;

Intensity (a.u.)

YCl5-4NH;

— T T T 1 T T T T T T T T 1
5 10 15 20 25 30 35 40 45
2 theta (degrees)

Fig. S1 High-resolution XRD pattern for YCI;-7NH; and YCl;-4NHs.
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Fig. S2 High-resolution XRD profiles of milled-YCl;-4NH3/LiBH,4 with mole rate of (a) 1:3, (b)
1:4 and (c) 1:5. LiCl and LiBH, peaks marked with star marks and arrow marks, respectively.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG ()
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


