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Abstract

Single crystals of a new ferroelectric material, N,N'-Diphenylguanidinium hydrogen -(+)L-
tartrate monohydrate (DPT), were grown from an aqueous solution using the slow evaporation solution
technique (SEST). The grown DPT crystals were subjected to powder X-ray diffraction analysis and
Fourier transform infrared spectral studies. Optical properties were studied using UV-vis. The dielectric
constant and dielectric loss of the crystal were determined as a function of frequency at room
temperature and the results are discussed. The result shows that a DPT single crystal has some
ferroelectricity with a saturated polarization of approximately 6.5 ;LC/cm2 at a coercive field of about

0.5 kV/em.
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MNA 8 1A509 Bruker's X-ray diffraction D8-discover
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1 { a s a a
monochomated, CuKo = 1.54178) a1nsigiaaagnianguuni 296.15 taaiu Tagly
Tsunsu oOlex2”  TaseadvesnangnuininTdsunsy Shelxs™ Tdsunsunszuiumsni
Tas59a$191495 n32UIUNITATI (Direct Methods) ag¥1og19azidealnely  olex2.refine™
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M9 2 Crystal data and structure refinement for DPT

Identification code DPT
Empirical formula C,;H, N.O,
Formula weight 379.37
Temperature/K 296.15
Crystal system orthorhombic
Space group P22.2,

a/A 7.0719(2)
b/A 14.7319(5)
c/A 18.2496(6)

0. V. Dolomanov et al. J. Appl. Cryst. (2009). 42, 339-341.

* SHELX, G.M. Sheldrick, Acta Cryst. (2008). A64, 112-122

2L Bourhis, O.V. Dolomanov, R.J. Gildea, J.A.K. Howard, H. Puschmann, in preparation
(2013)

2L Farrugia, ORTEP-3 for windows, University of Glasgow, Scotland, UK, 1999.
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msnﬁ 3 Bond Lengths for DPT.

30

Atom Atom Length/A Atom Atom Length/A

01 C10 1.279(3) NI15 Cl6 1.424(4)

02 Cl10 1.233(3) Cl6 C20 1.382(5)

03 C7 1.414(2) Cl6 C23 1.365(6)

04 Cl4 1.419(3) C17 C18 1.382(5)

05 Cl1 1.293(3) Cl17 C19 1.362(5)

06 Cl1 1.213(3) Cl18 C21 1.401(6)

C7 C10 1.526(3) C19 C28 1.365(7)

C7 Cl4 1.525(3) C20 C22 1.385(6)

C9 N12 1.324(3) C21 C25 1.315(9)

C9 N13 1.319(3) C22 C26 1.334(10)

C9 N15 1.331(4) C23 C27 1.389(6)

Cl1 Cl4 1.513(3) C25 C28 1.373(10)

N12 Cl17 1.424(3) C26 Cc27 1.413(10)
mswﬁ 4 Bond Angles for DPT

Atom Atom Atom Angle/® Atom Atom Atom Angle/®
Cl10 C7 03 111.31(17) C20 Cl6 N15 122.3(3)
Cl4 C7 03 110.32(15) C23 Cl6 N15 117.5(3)
Cl4 C7 C10 110.77(16) C23 Clé6 C20 120.1(3)
N13 C9 N12 120.9(2) C18 Cl17 N12 121.0(3)
N15 C9 N12 117.7(2) C19 Cl17 N12 119.2(3)
N15 C9 N13 121.4(2) C19 C17 C18 119.8(3)
02 C10 01 125.16(18) C21 C18 C17 117.7(4)
C7 Cl10 O1 113.69(17) C28 C19 Cl17 119.7(5)
Cc7 C10 02 121.13(19) C22 C20 Clé6 119.3(4)
06 Cl1 05 125.35(19) C25 C21 C18 123.0(5)
Cl4 Cl1 05 114.16(18) C26 C22 C20 122.2(5)
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Cl14 Cl1 06 120.45(19) C27 C23 Cl6 120.0(5)
C17 NI12 C9 124.8(2) C28 C25 C21 118.1(4)
C7 Cl4 04 109.77(16) C27 C26 C22 118.7(4)
Cl1 Cl14 04 109.37(17) C26 C27 C23 119.7(5)
Cl1 Cl14 C7 110.97(17) C25 C28 C19 121.7(5)
Cl6 NI15 C9 128.1(2)

VnﬁNﬁ 5 Hydrogen Atom Coordinates (Ax 104) and Isotropic Displacement Parameters (Aleﬂs) for DPT

Atom x y k4 U(eq)
H8a 160(60) 3840(30) 5120(30) 80(15)
H19 3607(5) 4733(3) 8647.8(19) 82.5(11)
H28 5624(8) 3676(5) 9126(3) 131(2)
H25 4590(11) 2238(4) 9421(3) 128(2)
H21 1534(10) 1896(3) 9265(2) 123(2)
HI18 -626(6) 2947(2) 8812.9(17) 77(1)
H23 -5657(6) 5727(3) 7579(2) 91.6(13)
H27 -7706(7) 5864(4) 6592(4) 139(3)
H26 -6709(11) 5405(3) 5418(3) 142(3)
H22 -3729(11) 4888(3) 5267(2) 124(2)
H20 -1668(7) 4764(2) 6240.3(17) 92.1(14)
H3 -1832(5) 5791(5) 8814(16) 47.5(5)
H4 -2880(17) 7510(20) 7499(4) 59.2(6)
H5 -6690(2) 7840(20) 9118(2) 50.7(6)
H7 -2393(3) 7203.0(14) 9553.5(9) 29.2(5)
HI2 54(3) 5138.2(15) 8569.9(12) 54.8(6)
Hi3a -167(3) 3316.2(17) 7520.6(13) 60.8(7)
H13b -1714(3) 3654.9(17) 7038.9(13) 60.8(7)
H14 -2158(3) 8291.8(16) 8623.7(11) 33.5(5)
H15 -2389(4) 5568.6(17) 7950.7(13) 66.0(8)

H8b 1510(60) 4150(30) 4630(20) 61(11)
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