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Nuclear Magnetic Resonance Study of *'P Nucleus in CsH,PO, Single Crystal
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Nuclear magnetic resonance of *'P nuclei in CsH,PO, single crystal has been investigated using by FT-NMR spectrometer in the
temperature range 260 K~420 K. From the analysis of NMR spectra of *'P nuclei in CsH,PO, single crystal, line width, relaxation
time, correlation time were obtained. Chemical shift of *'P nucleus NMR spectra obtained decreases with increasing temperature. The
line width (full width half maximum: FWHM) of *'P nucleus increases below 320 K and decreases above 320 K. The spin-lattice
relaxation time 7 of *'P nuclei linearly decreases below 340 K and linearly increases above 340 K as temperature increases. The
mechanism of 7 for *'P may originate from the orientation of PO, tetrahedron as well as dipole-dipole interaction between H-P
heteronuclear interactions. The activation energies of 3P nucleus obtained in CsH,PO, crystal below and above 340 K are E,=8.12J/
mol and E, = 16.79 J/mol, respectively.

Keywords : CsH,PO, crystal, nuclear magnetic resonance, 3P nucleus, activation energy, spin-lattice relaxation time

CsH,PO, THEE Lol S'P X0l ChEt & Xp| BY 917

O4E|S *
(=]
dFietal st 2lolARd R RS, F5 Al delT thd= 298, 28503

201843 59 31 Wk 20183 7€ 109 FEgE ik 201843 7€ 119 AlAEH)

zg)o| W3k 3 2}7] FH(nuclear magnetic resonance) w3715 ARESIY] 260 K~420K 2% ¥ Wl CsH,PO, 474
yie] 3'p Axpsle] digh 8 2pr] 37 ARS SISt U AR 318} ol s 257 Sl webA] o AL, &
W SAe] AEL Lyl ZYE wEbd ST 320 KS HILZ Sle] thA] A4S olol] HIF] P Uxlele] A7
Az} b8l AR T 27} S7FE wetA AAEitt 340 KollA #HARES Z2E3 340K o] 2xdMe v S8,
3P AR AR} s} ARE T2 CsHPO, A 9] A= TE A1) 7ke] Jo 2821 H-Po] B5AL %52+83} PO,
AbHAS] 37 5ol ofsie] A Hokar AZbE) U ARRle] 8498} o[|Al= 340K olste] &%ollX E, =8.12 J/molo]l,
340K oVde] 2EolM= E, =16.79 J/mol 24zt ALt

FHM0] : CsH,PO, T2, 3 27| 31, 3P LA, 8433} ouR], 23 2=} 43T

L. M B A ATH4-9].

CsHPOy(T, =412 K) Aol oahd, Zol dejellx <]

FaA% 474820 KH,PO, A8 737, Wi, = A= HAUES 7 7 FEHI=E AEsiTH10,11]. Yamada
ol AwA] e B AvdE &4 A42S Vel 9l T2 XA 2 NMR A3 T3l idgdelxe] Fole
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Fig. 1. (Color online) The FT-NMR spectra of 3'P nucleus in CsH,PO,
single crystal in the temperature range 260 K~420 K operating at @/
27=280.96 MHz.
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Fig. 2. (Color online) Chemical shift of *'P nucleus in CsH,POj single
crystal as a function of temperature. The reference frequency was set
to wy27=280.96 MHz.
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Fig. 3. The FWHM line width of *'P NMR spectra in CsH,PO,
crystal as a function of temperature.
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Fig. 4. Temperature dependence of the spin-lattice relaxation time 7}
for 3'P nucleus in a CsH,PO, single crystal (l: oy/27=80.96 MHz).
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Fig. 5. (Color online) Activation energy of *'P nucleus in CsH,PO,
single crystal.
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