68 LiNH4C4H406 * HzO family

68A Pure compounds

No. 68A-1 LiNH4CsH4O¢ - H,0, Lithium ammonium tartrate monohydrate (LAT)
(M=191.07; [D: 201.13])

la Ferroelectricity in LINH,C4H4Og - H,O was discovered independently by Matthias etal. ~ 51Mat

and Merz in 1951. 51Mer
b phase m*®) I %) 51Mat
state F%P) P%P) ®) 51Mer
crystal system monoclinic ¢) %) orthorhmbic °) ) 53Ver
space group P12,1-C3¢ P2,2:2-D3°) 4 62Jon
O[K] 106 °)
Crystal system below @ | was suggested to triclinic instead of monoclinic. 81Jai,
94Glu
P | [010]. 51Mat
Transparent, colorless. 89Kor
p=173-10kgm>, px=1.721-10"kgm at RT. 56Zhd
2a Crystal growth: evaporation or cooling method from aqueous solution. 72EIS
b Crystal form: Fig. 68A-1-001.
3a Unit cell parameters: a = 7.884(6) A, b=14.565(8) A, ¢ = 6.409(4) A at RT. 72Hin
b Structure of phase I: Z=4. 53Ver,
72Hin

Fractional coordinates: Table 68A-1-001.

Temperature parameters: Table 68A-1-002.

Fractional coordinates of hydrogens and their temperature parameters: Table 68§ A-1-003.
Interatomic distances and bond angles: Table 68 A-1-004.

Schematic drawing of the tartrate molecule: Fig. 68 A-1-002.

The structure projected onto (001) and (100): Fig. 68A-1-003, Fig. 68A-1-004.

4 Spontaneous shear strain below @y_;: spontaneous strain Sg =0.021 at 70.5 K. 78Ter
Sa Dielectric constant: Fig. 68 A-1-005, Fig. 68 A-1-006.
Ksz shows a large anomaly around & ; =98 K, but Kzsz reveals no anomaly: 77Saw
Fig. 68A-1-007.
¢ Spontaneous polarization and coercive field: P;=0.22 - 10°C m > at 78 K, 51Mat
E.~1-10°Vm'at78 K.
See also 51Mer,
94Glu

6a Heat capacity: Fig. 68 A-1-008.

7a Piezoelectric constant d;: Fig. 68 A-1-009.

8a Elastic compliance: Fig. 68A-1-010, Fig. 68A-1-011.
Elastic stiffness cs; and cf, : Fig. 68A-1-012.
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Elastic stiffness obtained from Brillouin scattering: Fig. 68A-1-013.

9a Refractive indices: n, = 1.5580, n, = 1.5773, n. = 1.5216 at A= 632.8 nm. 89Kor
See also 78Uda
Biaxial positive. 89Kor
Optical axes lie in (001), 2V = 87.8° at RT. 89Kor
Spontaneous birefringence: see 84lva
Rotation of optical indicatrix: Fig. 68A-1-014.
Infrared reflectivity and transmission spectra: see 96Kam
d Optical rotatory power: Fig. 68A-1-015, Fig. 68A-1-016.
10a Raman scattering: see 79Uda,
96Kam
b Brillouin scattering: see 77Saw,
78Uda
13a Deuteron quadrupole coupling tensor in deuterated crystal: Table 68A-1-005,
Table 68 A-1-006.
"Li quadrupole coupling tensor, asymmetry parameter: Table 68A-1-007.
b Spin Hamiltonian parameters for Mn*": Table 68A-1-008.
See also 76Nav
Spin Hamiltonian parameters for Cr**: Table 68A-1-009.
15a Four kinds of domains were found in ESR study. 81Jai
Light deflection and diffraction at domain walls: see 89K or,
92Sza
Striped domains were observed in phase II by polarized light. 89Kor
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Table 68A-1-001. LiNH,C,H,O¢ - HO (LAT). Structure of phase I [72Hin]. Fractional coordinates at RT.
O(W): oxygen of water molecule, see Fig. 68 A-1-003.

X y z

o(l) 02176(2)  0.1260(1)  0.1878(2)
0(2) 031342) 02113(1)  —0.0762(2)
0(3) 03736(2) 0.4384(1)  0.6018(3)
0@4) 0.12182)  0.3692(1)  0.6210(3)
O(5) 02355(2) 0.3662(1)  0.0947(2)
0(6)  0.5046(2)  0.3163(1)  0.3564(2)
O(W) 032652) 0.0731(2)  0.6483(3)
N(1)  0.0000 0.0000 ~0.0534(5)
N(@2)  0.0000 0.5000 -0.0842(5)
C(l) 02527(2)  0.2011(1)  0.1027(3)
C2) 02127(2) 02885(1)  0.2255(2)
C(3) 03342(2) 0.2984(1)  0.4147(2)
C@) 027172) 0.3756(1)  0.5560(3)
Li 0.1266(5)  0.0780(1)  0.4501(6)

Table 68A-1-002. LiNH,C,H,O¢ - H,O (LAT). Structure of phase I [72Hin]. Temperature parameters at
RT. bjj is defined by Eq. (b) in Introduction. See also Fig. 68A-1-003.

bll b22 b33 blz bl3 b23
10

o(l)  89(2)  14(1) 1053) -6(1)  132)  -2(1)
0(2) 1293)  23(1)  86(3)  -9(1)  402)  -9(1)
0(3)  612)  14(1) 182(4)  -3(1) -12(2) -19(1)
0@4)  672) 29(1) 1473)  -8(1)  452) —27(1)
o) 116Q2)  14(1)  93(3) (1) -28(Q2) 6(1)
o)  36(1)  28(1) 135(3) 3(1) 52)  -11(1)
O(W)  93(2)  24(1) 148(4) 2(1)  -133)  -15(1)
N(1)  93@4)  26(1) 132(6) 6(2) 0 0

N@Q2)  823) 21(1) 162(6) 7(2) 0 0

C(l)  492)  14(1)  723)  -3(1) 02)  -6(1)
C2)  46(2) 12(1)  72(3) 21 -52)  -3(1)
C3)  432) 11(1)  69(3) 1(1) 12)  -1(1)
C)  542) 12(1)  78(3) o)  -12)  -6(1)
Li 68(5)  19(1) 112(7) -5 6(5) 6(3)
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Table 68A-1-003. LiNH,C4H,0¢ - H,O (LAT). Structure of phase I [72Hin]. Fractional coordinates of
hydrogen atoms and their isotropic temperature parameters at RT. Temperature parameter B is defined by
Eq. (e) in Introduction. See also Fig. 68A-1-003.

x ¥ z B[A* Bonded to

H(1)  0.059(4) —0.034(2) —0.139(5) 2.5(7)  N(I)
HQ2) 0.0754)  0.037(2) 0.027(6) 3.2(9) N(I)
H(3)  0.066(6)  0.462(3) —-0.032(7) 6.6(16) N(2)
H@4) 0.078(7)  0.530(4) —0.190(8) 9.9(18) N(2)
H(5)  0320(5)  0.112(3)  0.746(6) 6.2(10) O(W)
H(6) 0409(5)  0.074(2) 0.581(6) 62(7) O(W)
H(7) 0284(4)  0.342(2) —-0.013(6) 4.3(9) O(5)
H(8) 0.552(4)  0259(2) 0.346(4) 24(6) O(6)
H(9) 0.0953)  02882) 0262(4) 12(4) CQ2)
H(10) 0327(3)  0.238(2) 0.488(4) 12(5) C@)

Table 68A-1-004. LiNH,C,H4O¢ - H,O (LAT). Structure of phase I [72Hin]. Interatomic distances and
angles related to hydrogen atoms at RT. e.s.d.: estimated standard deviation. See also Fig. 68A-1-003.

Distance [A] Angle [deg]
N(1)-H(1) 090  C(2)-O(5)-H(7) 102
N(1)-H(2) 091  C(3)-O(6)-H(3) 105
N(2)-H(3) 0.83
N(2)-H(4) 101 C(1)-C(2)-H(9) 107
O(W)-H(5) 087  C(3)-C(2)-H(9) 113
O(W)-H(6) 0.87  O(5)-C(2)-H(9) 104
0(5)-H(7) 088  C(2)-C(3)-H(10) 105
0(6)-H(8) 0.89  C(4)-C(3)-H(10) 110
C(2)-H(9) 099  O(6)-C(3)-H(10) 111
C(3)-H(10) 0.99 esd)y= 16
(e.s.d.)y= 0.04

Table 68A-1-005. Deuterated LAT. Eigenvalues and transformation matrix of deuteron quadrupole cou-
pling tensor of D,O [72EIS]. T=330 K. (/, 2, 3) are the principal axes of the tensor, (a, b, c) are the crys-
tallographic axes.

eqdxlh  eqdylh eqp,lh
Eigenvalues [kHz] -14 -102 116

a b c
1 (-0.678 0.702 0.217
2 [-0.395 -0.597 0.699
3 0.620  0.388 0.682

e’q0/h =116 kHz; 1=0.761
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Table 68A-1-006. Deuterated LAT. Eigenvalues and transformation matrix of deuteron quadrupole cou-
pling tensor of ND4" [72EIS]. (1, 2, 3) are the principal axes of the tensor, (a, b, c) are the crystallographic
axes.

T=111K eqdslh eqdylh eqp,/h T=77K eqdslh eqdylh eqp,/h
Eigenvalues 23 -33 5.6 Eigenvalues -0.5 -39 44
[kHz] [kHz]
a b c a b c
1 (009 -0.07 099 1 (069 -043 058
071 -0.69 -0.11 21-0.56  0.18 0.81
3 10.69 0.71 -0.03 31045 088 0.12

Table 68A-1-007. LiNH,C,H,0, - H,O (LAT). 'Li quadrupole coupling tensor, asymmetry parameter 7,
and orientation of the principal axes (/, 2, 3) of the electric field gradient tensor with respect to the crys-
tallographic axes (a, b, ¢) [72EIS]. T=300 K.

eqo/h eqdylh eqd,/h
Eigenvalues [kHz] -33.0 446 77.6

a b c
1 (0.135 0.797 -0.604
2 10267 0.579 0.770
3 10964 —0.172 -0.205

e’qO/h="77.6 kHz; n=0.150

Table 68A-1-008. LiNH4C4H406~HzO:Mn2+. Spin Hamiltonian parameter of Mn** [81Jai]. T= 300 K.

D 4.85(2)-10* Am™
E -8.67(16) - 10° Am™
bap 1.432) - 10° Am™'
by 2.39(4)-10°Am™
buy not certain

2 2.010(4)

g 2.005(4)

2 2.007(2)

Ay —7.28(4)- 10° Am™'
Ay ~7.16(8) - 10 Am’
4, ~7.00(4) - 10° Am™
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Table 68A-1-009. LiNH,C,H,04 - H,O:Cr*". The principal values of D-tensor and their direction cosines
with respect to the a, b, ¢ axes for A-sites and B-sites [75Mae]. D: fine structure parameter.

The principal value / m n
A-site D,, -25.59-10"'m"' 0238 -0.283 0.929
D,, 1580-10"'m"' -0.021 0955  0.296
Dy  979-10"'m™?'  0.971 0.091 -0.221
B-sitt D,, 31.69-10'm"' 0868 -0.135 0479
Dy —21.81-10"m™" 0242 0956 -0.168
Dy -986-10"'m"' -0435 0.262  0.862
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Fig. 68A-1-002. LiNH,C4H,O¢ - H,O (LAT). Structure of phase I [72Hin]. Schematic view showing tartrate mole-
cule. Bond lengths [A] and angles [°] are shown in the left and right figures, respectively.
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Fig. 68A-1-003. LiNH,C,H,O4 - H,O (LAT). Structure of phase I [72Hin]. Projection onto (001). The hydrogen
bonds are shown by broken lines.
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Fig. 68A-1-004. LiNH,C,H,O4 - H,O (LAT). Structure of phase I [72Hin]. Projection onto (100). The broken lines
represent hydrogen bonds.
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Fig. 68A-1-005. LiNH,C,H,0; - H,O (LAT). &, vs. T'[51Mer].
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Fig. 68A-1-006. LiNH,C,H,0; - H,0 (LAT). &, vs. T[77Mae]. /= 1 kHz.
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Fig. 68A-1-007. LiNH,C,H,0, - H,0 (LAT). 1/x5, , 1/ k3, vs. T[77Saw]. K5, : f=2 MHz, Ky, : f=2 kHz.
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Fig. 68A-1-008. LiNH,C,H;O; - H,O (LAT). C, vs. T [73Mak]. C,: molar heat capacity at constant pressure.
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Fig. 68A-1-009. LiNH,C,H,0, - H,0 (LAT). dy, vs. T [66Bec].
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68 LiNH4C4H4O6 : HzO famlly
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Fig. 68A-1-010. LiNH,C,H;O; - H,O (LAT). s, vs. T [77Mae].
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68 LiNH4C4H406 : HzO famlly
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Fig. 68A-1-015. LiNH,C,H,O4 - H,O (LAT). p vs. 4 [89Kor]. p: optical rotatory power along the optical axis.
T=293 K.
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Fig. 68A-1-016. LiNH,C,H,O¢ - H,O (LAT). p vs. T [89Kor]. p: optical rotatory power along the optical axis.
A=632.8 nm.
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No. 68A-2 LiTIC4H4O¢ * H,0, Lithium thallium tartrate monohydrate (LTT)

(M =377.41; [D: 383.45])

la Ferroelectricity in LiTIC4H4O¢ - H,O was discovered by Matthias et al. in 1951. 51Mat
b phase e % %) 51Mat
state F?% P ®) 62Jon
crystal system orthorhombic °)
space group P2,2,2-D;3")
O[K] 11.6 %) ) 96Kam
P [100]. 51Mat
Px=338-10"kgm™. 71McC
Transparent, colorless. 70Bre
2a Cooling method from aqueous solution. 70Bre
Solubility coefficient: 0.5 g °C™" per 100 g solvent in 10...50 °C range. 70Bre
Crystal form: Fig. 68A-2-001.
3a Unit cell parameters: a = 7.894(3) A, b = 14.658(6) A, ¢ = 6.401(3) A at 20 °C. 71McC
Deuterated crystal (more than 80 % of H is replaced by D), 70Bre
a=791(1) A, b=14.69(6) A, c = 6.43(4) A.
b Z=4in phase l. 55Shi,
71McC
Fractional coordinates and temperature parameters: Table 68A-2-001.
Interatomic distances and bond angles: Table 68A-2-002.
The structure projected onto (001): Fig. 68A-2-002.
Sa, b Dielectric constant: Fig. 68 A-2-003, Fig. 68 A-2-004, Fig. 68 A-2-005, Fig. 68 A-2-006,
Fig. 68A-2-007.
Curie-Weiss law: &, = .+ C/(T— 6,), T>= 15K, with k. =9, C=1330K, 72Saw
6, = 11K for free crystal (low frequency, & ); =9, C= 1500 K, ©,=-50 K
for clamped crystal (high frequency, Ks ).
K, vs. measuring field (1 kHz, 10™"...10*V m™) at 4.2 K: see 71Sawl
Dielectric constant in the submillimeter range: Fig. 68 A-2-008.
Effect of dc field on x;: Fig. 68A-2-009.
l(;l vs. T at various hydrostatic pressures: Fig. 68A-2-010;
see also 96Kam
6, vs. p: Fig. 68A-2-011; (d6)/dp),—o=11.3 - 10 K Pa”". 70Heg
Oy vs. p: Fig. 68A-2-012; Oy (p) = Gy (0) + Ap"?, with Gy (0) = 11.6 K and 96Kam
A=6.89-10"KPa'”
¢ Spontaneous polarization and coercive field: Fig. 6§A-2-013;
see also 82Nov,
93Deg
6a Heat capacity below =20 K: Fig. 68A-2-014.
b Thermal conductivity below =80 K; a large anisotropy was observed, 4,/4, = 10. 78Heg
For deuterated crystal: see 80Heg

7a

Piezoelectric constant d4: Fig. 68A-2-015.
Electromechanical coupling factor: Fig. 68A-2-016.
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8a

Elastic compliances and stiffnesses: Fig. 68 A-2-017, Fig. 68 A-2-018.
Effects of dc field on elastic compliances: Fig. 68 A-2-019.

9a Optical and electro-optical properties: see 86Zhu
Far infrared spectrum: see 96Kam
10a Raman scattering: Fig. 68 A-2-020; see also 88Kha
b Brillouin scattering: see 88Pav
13a NMR: see 62Bur
b ESR: g and A tensors for TI** centers: Table 68A-2-003.
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Table 68A-2-001. LiTIC4H,O¢ - HO (LTT). Structure of phase I [78Kay]. Neutron diffraction. (a): frac-
tional coordinates, (b): temperature parameters b;j. The b is defined by Eq. (b) in Introduction. See also
Fig. 68A-2-002.

Atom (a) Fractional coordinates (b) Temperature parameters
X Y Z bll b22 b33 blZ bl} b23
Carbon 1 0.2551(2) 0.2010(1)  0.0998(3) 75(4) 14.1(10) 139(5) -3(1) 8(4) -5(2)
2 0.2188(3) 0.2887(1) 0.2215(3) 52(4) 17.3(10) 141(5) 12) -5(4) -9(Q2)
3 0.3342(2) 0.2994(1) 0.4124(3) 54(3) 16.9(10) 116(5) —2(1) 13) -9
4 0.2724(3) 0.3768(1) 0.5549(3) 61(4) 16.9(10) 142(6) 02) 34 92
Oxygen 1 0.2214(4) 0.1265(2) 0.1896(4) 127(5) 15.5(11) 152(6) 02) 11(5) 42
2 0.3160(4) 0.2102(2) —0.0766(4) 170(6) 23.8(12) 139(7) -14(2) 50(5) —8(2)
3 0.3744(3) 0.4375(2) 0.6066(4) 64(4) 16.83(10) 235(8) —4(2) -39(5) -24(2)
4 0.1212(3) 0.3709(2) 0.6141(5) 66(5) 41.3(14) 226(7) -9(2) 34(6) -40(3)
5 0.2379(4) 0.3645(2) 0.0878(5) 152(6) 15.9(12) 166(9) 6(2) -31(5) 403)
6 0.5054(3) 0.3159(2) 0.3559(4) 38(4) 39.1(15) 205(8) 6(2) —15(6) -20(3)
W% 0.3253(5) 0.0737(2)  0.6428(5) 136(7) 24.2(13) 153(6) 15(3) —43(6) —4(3)
Hydrogen W1 0.3277(6) 0.1221(4) 0.7498(8) 176(11) 34.7(22) 153(12) 13(4) 8(9) -14(5)
W2 0.4307(8) 0.0809(4) 0.5751(12) 121(9) 65.4(39) 354(20) 10(5) —13(13) -35(8)
1 0.2665(10) 0.3393(4) —0.0455(9) 431(19) 33.4(24) 148(14) -24(6) 52(15) -2(5)
2 0.5583(7) 0.2607(5) 0.3283(10) 94(9) 61.7(40) 384(20) 11(5) —15(9) -87(8)
3 0.0875(6) 0.2836(3) 0.2761(7) 86(9) 50.8(25) 201(12) 7(4) 13(9) -29(5)
4 0.3258(6) 0.2366(3) 0.4997(8) 160(8) 24.5(21) 214(12)  0(3) -16(9) 2(4)
Lithium 0.1220(9) 0.0803(5) 0.4437(11) 54(11) 46.9(40) 166(18) —20(6) —6(12) 10(8)
Thallium 1 0.0 0.0 0.9521(5) 123(4) 43.7(13) 200(7) 32 - -
2 0.0 0.5 0.9109(4) 90(4) 31.9(11) 181(7) -5(2) - —
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68 LiNH4C4H406 : HzO famlly

1101

Table 68A-2-002. LiTIC,H4Og -

H,O (LTT). Structure of phase I [78Kay]. Neutron diffraction. Inter-

atomic distances and angles. Values corrected for “riding motion” are presented in square brackets.
Primes are attached to atoms to remark that the atoms are symmetry related to those without primes. See

also Fig. 68 A-2-002.
1. Tartrate ion

2. Lithium coordination (distorted quadrilateral pyramid)

Atoms Distance [A] or angle [°] Atoms Distance [A] or angle [°]

a) Carbon skeleton Li-O(1) 1.928(10)

C(H-C(2) 1.528(6) Li-O(3) 1.995(11)

C(2)-C@3) 1.531(6) Li-O(3)' 2.114(12)

C(3)-C#) 2.534(5) Li-OW 2.049(11)

C(1H)-C(2)-C(3) 112.4(2) Li—O(6) 2.190(10)

C(2)-C(3)-C4) 111.2(3) O(1)-Li-O(3) 107.9(4)
O(1)-Li-OQ3)' 102.3(4)

b) Carboxyl groups O(1)-Li-OW 102.9(5)

O(1)—C(1) 1.260(6) O(1)-Li-O(6) 114.9(5)

0(2)-C(1) 1.234(6) O(3)-Li-O(3) 82.0(2)

O(1)-C(1)-0(2) 126.4(3) O(3)-Li-0O(6) 76.9(3)

O(1)-C(1)-C(2) 117.0(4) 0(3)-Li-OW 92.2(3)

0(2)-C(1)-C(2) 116.6(3) OW-Li-O(6) 89.8(4)

0(3)-C4) 1.242(5) 0(3)-Li-O(6) 141.3(4)

0(4)-C(4) 1.253(7) O(3)-Li-OW 149.2(4)

0(3)-C(4)-0(4) 125.7(3) 0(3)-03) 2.696(10)

0(3)-C(4)-C(3) 118.7(3) 0O(3)-OW 2.999(9)

04)-C(4)-C(3) 115.5(2) OW-0(6) 2.994(12)
0(6)-0(3) 2.608(9)

¢) Hydroxyl groups and methyl hydrogen atoms 0(3)-0(3)-OW 86.2(4)

C(2)-0(5) 1.409(6) 0O(3)'-OW-0(6) 85.3(3) } Y ~3593

O(5)-H(1) 0.956 [1.012] (9) OW-0(6)-0(3) 87.9(3) it

C(2-H(3) 1.095 [1.118] (8) 0O(6)-0(3)-0(3)' 99.9(3)

H(1)-0(5)-C(2)
O(5)-C(2)-H(3)
O(5)-C(2)-C(1)
H3)-C(2)-C(1)
C(3)-0(6)

O(6)-H(2)

C(B3)-H(4)

H(2)-0(6)-C(3)
0(6)-C(3)-H(4)
0(6)-C(3)-C(4)
H(4)-C(3)-C(4)
0(6)-C(3)-C(2)
0(5)-C(2)-C(3)
H(4-C(3)-C(2)
HE3)-C(2)-C(3)

Landolt-Bérnstein
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105.3(5)
110.4(3)
109.3(4)
106.3(3)
1.418(7)
0.925 [0.962] (10)
1.076 [1.102] (7)
109.2(5)
109.6(3)
109.1(3)
107.6(4)
112.3(3)
109.9(3)
106.9(3)
108.3(4)

(continued)
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68 LiNH4C4H406 : HzO famlly

Table 68 A-2-002 (continued)

3. Thallium coordination
Thallium is on a two-fold axis and all oxygen atoms listed have related atoms equidistant from T1 (OJ and OJ").

Atoms Distance [A] or angle [°] Atoms Distance [A] or angle [°]
a) Thallium 1 b) Thallium 2

TI(1)-O(5) 2.874(10) T1(2)-0(4) 2.845(9)
TI(1)-0(1) 2.963(9) T1(2)-0(1) 2.943(10)
TI(1)-0(3) 3.130(13) T1(2)-0(5) 2.954(9)
TI(1)-0(6) 3.338(12) T1(2)-OW) 2.349(12)
TI(1)-OW 3.413(12) O(4)-T1(2)-0(4) 96.2(4)
O(5)-TI(1)-0O(5)' 169.8(2) O(1)-T1(2)-0(1) 154.8(2)
O(1)-TI(1)-O(1)' 118.3(3) O(5)-TI(2)-0O(5) 134.9(3)
O3)-TI(1)-0(3) 51.0(3) OW-TI(2)-OW' 62.9(3)
O(6)-TI(1)-O(6) 107.6(4) O(4)-TI(2)-0O(1) 71.7(3)
OW-TI(1)-OW 109.1(4) o(1) 91.2(3)
O(5)-TI(1)-0O(1) 92.2(4) o(5) 66.2(3)
o(1) 93.1(4) o(5)' 156.2(1)
03) 69.6(2) ow 119.6(3)
o@3) 120.6(1) ow' 130.2(2)
0O(6) 53.1(2) O(1)-TI(2)-O(1) 97.8(4)
o(6)' 119.7(2) o(5)' 91.9(4)
oW 105.7(3) ow 71.2(2)
ow' 68.1(3) ow' 134.1(1)
O(1)-TI(1)-0(3) 62.7(3) O(4)-TI(2)-0O(1) 73.6(3)
o@3) 62.2(2) ow' 68.2(2)
0(6) 78.0(3)

O(6)' 144.5(2)

oW 70.0(3)

ow' 159.5(1)

O(3)-TI(1)-0O(6) 107.5(3)

o(6)' 139.9(1)

oW 132.0(2)

ow' 112.2(3)

O(6)-TI(1)-OW 52.6(2)

ow' 85.5(2)

4. Hydrogen bonding and water

Bond

Donor H

OW-HW(1)...0(2)
OW-HW(2)...0(4)

O(5)-H(1)...0(2)
0(6)-H(1)...0(4)

HW(1)-OW-HW(2)

0.985 [0.997] (9)
0.943 [0.986] (11)
0.956 [1.012] (9)
0.925 [0.962] (10)

121.0(4) (internal bond)

H-acceptor Donor-acceptor O-H-O angle
1.705(8) 2.687(9) 174.7(5)
2.053(10)  2.967(11) 162.5(5)
1.939(10)  2.566(10)

2.022(12)  2.887(13) 155.0(6)

102.8(5)
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Table 68A-2-003. LiTIC,H,O¢ - H,O (LTT), LiTly5(NH4)osC4sH4O¢ - H,O (LAT-LTT). g and A tensors
for TI*" centers [85Toy]. ESR. T = 90 K. The data for LiTlys(NH,)osC4H4O¢ - H,O are in parentheses.
A-value in GHz. The errors in the absolute values of g and A4 are +0.014 and +2.0 GHz, respectively. [, m, n:
direction cosines of the principal axes.

Parameters Direction cosine
[ m n
2 1937 4, 113.6 0.5 0.866 0
(1.933) (118.3)
gy 1.937 4, 1134 -0.866 0.5 0
(1.933) (118.1)
g 1.946 4, 1147 0 0 1
(1.954) (119.4) ( 0 1)

Landolt-Bérnstein
New Series I11/36C



o ou Ot Qo O

Fig. 68A-2-002. LiTIC4H4O¢ - H,O (LTT). Structure of phase I [78Kay]. Projection onto (001). Neutron diffraction.
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Fig. 68A-2-003. LiTIC,H,O4 - H,O (LTT). &/, vs. T [92Hay]. Parameter: /. Triangles: dielectric constant in submil-
limeter range [86Vol].
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Fig. 68A-2-006. LiTIC,H,0; - H,O (LTT). &, &/ vs. T [74Abe]. f= 1 kHz.
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Fig. 68A-2-017. LiTIC,H4O4 - H,O (LTT). Elastic compliances vs. 7' [71Saw1]. sE compliance for length exten-
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No. 68A-3 LiKCsH4O¢ - H,0, Lithium potassium tartrate monohydrate (LPT)

(M=212.13)
Ib phase I
state P
crystal system orthorhombic
space group P2,2,2- D% 56Zhd
p=201-10kgm?, px=1.981-10°kgm". 56Zhd
2 Single crystals were grown by a slow evaporation method at room temperature from 85Kuo
aqueous solution of equimolar mixture of lithium tartrate and potassium tartrate.
3a a=7.855(1) A, b=14347(1) A, c = 6.339(1) A at RT. 56Zhd
b Z=4atRT. 56Zhd
10a Raman scattering spectra of low frequency B, modes at RT: see 79Uda
The Y(X Z)X spectra at 80 K and 300 K: see 85Kuo
13b ESR of Mn*": see 79Jai
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