
4C06 

1
H MAS NMR!"#$%&'()!-Cs3(HSO4)2[H2-x(SxP1-x)O4]!*+# 

,-./01 

(23454 16789:;<-/=>? 2
) @ABCD 1

, EFG 2 

 

HIJCsHSO4KL!MNOP#$%&'()QR$STUVWXRYZ 100[\]U^_!

*`ab`,-./cdefghij!k^lmnopqrU&'qstUuvKwxyz

a{|OPa`#[1]}~�!MHAO4�M3H(AO4)2 (M = Cs, NH4, Rb, A = S, Se) �U$%&'

()Q��,-./cd������h#�y!"�Rb`��/cde(10-3 ~ 10-2 S cm-1)

fgh�y���Pa`#}$%&'()XQRAO4nU��'��/(A = S, P)�����

U��.���f��za*�R,-./U�m��U������.���f�za� 

P#}�P¡XR¢£U¤¥�,XQR¦ZYU§()�§(-¨/(©�)!Z`a&'

NMRfª`i9«f�`R,-./cd%¬f®¯!°�Y!zRSO4 (PO4)��'U±�

²m�R������.���]U,-./01!*+#³´µ¶X·#�yf¸¹zi[2, 

3]}¡iR$%&'() !-Cs3(HSO4)2(H2PO4)!*`aRº»zi¼ZU PO4��'fZK½

�����Rº»zi SO4��'fZK½�����RPO4��'y SO4��'yfZK½

����"�¾¿ÀR�U�ÁRSO4��'U±�²m�RPO4��'U±�²m"�¾Â�

��h`�yf¸¹zi[4]} 

  �,-./cd��U���QR!-Cs3(HSO4)2(H2PO4)yQ�Ãk!*+# S y P UÄ�Å

�ÆK# "-Cs3(HSO4)2[H2-x(SxP1-x)O4]!*`a¾Â�#�y�¸¹OPa`#}Ç±R�U "

)!*+#������.���]U,-./01fÈÉh#����!Z`aÊË#ij

!Rx = 0.4U "-Cs3(HSO4)2[H2-x(SxP1-x)O4]fÊÌzR
ÍH MAS NMRÎÏ�.¥U^_ÐÑU;

Òf�Ói} 

HÔÕJÖpQRCs2CO3, H2SO4, H3PO4f Cs×S×PUØ¥Å� 1×0.8×0.2yK#"Ù!©�

zR�U�ÚÛY�ÚÜfÝÓÀ�ÞßOà#�y!"��ÃÑOài}áâã!QRRigaku 

Thermo Flex TG 8120 *"ä Thermo Plus DSC 8230 fª`i}NMR ;Ò!QR

"-Cs3(HSO4)2[H2-x(SxP1-x)O4]UåæÖpf 350 K, çèéêëXSáìíOài¾Ufª`i}
1H MAS NMRU;ÒQRBruker ASX400âî:ïðñòóô 400.13 MHzõfª`R190 ö 340 

KU^_÷øX�Ói} 

H�ÁyùúJDSC;ÒU�ÁRû^µ¶XQR408 K!b^��U��!"#¾Uyùü

�P#áÆý�þ;OPi}�PQR!-Cs3(HSO4)2(H2PO4)Uÿ�y !"#^_X·Ói} �

U��QR$^µ¶XQR% 25 KUµ&'fgzi} 

Fig. 1!R!-Cs3(HSO4)2[H2-x(SxP1-x)O4] (x = 0.4) !*+# 1H MAS NMRÎÏ�.¥U^_Ð

Ñfgh}12 ppm ()!(e,-./!*+h#,-�-KG.�þ;OPi}/^XQR

(e,-./!*+h#G.�R01K2�fgza*�R0ôUG.�3K��Óa`#

yùü�P#}^_�]ûh#!ZPa4£!�P5PUG.�67X8KÀK#}280 K



200 250 300 350
8

10

12

14

16

"
 /

 p
p
m

T / K

Fig. 1. 1H MAS NMR spectra of 

!-Cs3(HSO4)2.4(H2PO4)0.6.  

Fig. 2.  Temperature dependence of 1H 

chemical shift of the acidic protons in 

!-Cs3(HSO4)2.4(H2PO4)0.6.  
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