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Heat capacities of the complex of rare-earth element with valine [Sm(Val)Cl;+ 6H,0] were measured with

a high-precision automatic adiabatic calorimeter over the temperature range from 80 to 376 K, and the thermodynamic
unctions (H;—Hags and Sr—Sx15) Were calculated. A large step in heat capacity was detected around 308 K and this may
be attributed to a glass transition corresponding to freezing of structural disorder. Thermal decomposition of this complex
as studied by thermogravimetric (TG) technique and a possible mechanism for the decomposition was suggested.
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Table 1 Experimental molar heat capacities of Sm(Val)Cl;-6H,0

T/K C,n/(J-K-mol™) T/K C,n/(J-K-mol™) T/K C,n/(J-K-mol™) TIK C,n/(J-K-mol™)
80.40 187.05 157.25 334.47 230.03 462.61 306.47 549.91
83.55 193.55 160.19 338.85 233.04 465.26 300.63 568.59
86.60 200.27 163.15 343.92 236.09 469.32 312.57 573.60
89.55 207.09 166.13 350.57 239.15 470.91 315.50 577.28
92.49 215.25 169.09 356.52 242.73 475.85 318.50 579.87
95.34 223.53 172.06 363.15 246.27 478.08 321.56 584.91
98.13 229.96 175.05 370.97 249.24 480.35 324.61 590.21
100.84 235.99 178.00 378.14 25221 483.05 327.66 592.91
10451 242.91 180.97 383.84 255.16 487.33 330.69 596.80
108.28 250.29 258.10 490.40
183.96 388.31 333.72 599.01
111.20 256.46 261.12 491.88
186.92 303.32 336.74 601.80
114.14 262.10 264.19 497.14
189.92 399.51 339.75 607.69
117.12 265.76 267.25 501.59
192.93 403.92 342.76 612.00
120.07 271.11 270.29 505.94
195.92 407.79 345.75 617.50
123.02 276.84 273.32 507.74
198.89 414.45 . 348.73 624.09
126.00 282.11 276.34 510.60
198,97 937 02 202.54 420.38 970,34 <1494 351.77 628.93
13104 903,01 206.16 426.01 982,31 $17.38 354.88 631.87
134.90 997.07 209.10 427.17 285,31 591.70 357.97 636.78
137.86 302.13 212.09 433.24 288.27 524.18 361.05 641.76
140.82 305.34 215.05 438.95 291.21 528.24 364.12 647.71
143.78 313.44 218.00 443.68 204.21 532.48 367.18 652.91
146.74 317.48 220.99 446.42 297.29 536.56 370.23 658.33
149.69 322.04 224.03 449.46 300.36 541.54 373.28 663.90
153.48 327.50 227.06 456.42 303.42 545.74
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Fig.1 Experimental molar heat capacities of
Sm(Val)Cl;-6H,0 as a function of temperature
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%2 Sm(Val)Cl;-6H,0 B 1 F Em#
Table 2 The thermodynamic functions of Sm(Val)Cl;-6H,0

T/IK C,n/(J*K-mol™) (Hy—Hog5)/KJ - mol™! (S1—=Sa9.15)/J *mol - K

T/K Cym/(J-K+mol™) (Hy—Hog,5)/KJ - mol™ (S—Sas.15)/J »mol - K™

80 191.85 -83.73 -454.26 200 413.33 —47.04 -189.75
85 201.10 -82.74 -442.35 205 421.09 —44.96 -179.45
90 210.51 -81.72 —430.59 210 428.66 —42.83 -169.21
95 220.03 —-80.64 —-418.96 215 436.05 -40.67 -159.04
100 229.66 -79.52 —407.43 220 443.26 -38.48 —-148.94
105 239.36 -78.34 -395.99 225 450.28 -36.24 -138.90
110 249.11 =77.12 -384.63 230 457.13 -33.97 -128.93
115 258.89 -75.85 -373.34 235 463.81 -31.67 -119.03
120 268.67 =74.53 -362.12 240 470.32 —29.34 -109.20
125 27845 =73.17 -350.96 245 476.66 -26.97 —99.44.
130 288.19 =71.75 -339.85 250 482.86 —24.57 -89.75
135 297.88 -70.28 -328.79 255 488.91 -22.14 -80.13
140 307.51 -68.77 -317.78 260 494.82 -19.69 -70.58
145 317.05 -67.21 -306.83 265 500.61 -17.20 -61.10
150 326.50 —65.60 —295.92 270 506.29 —-14.68 -51.70
155 335.84 -63.95 -285.07 275 511.87 -12.14 -42.36
160 345.06 —62.24 -274.26 280 517.36 -9.56 -33.09
165 354.15 —-60.50 -263.50 285 522.79 —6.96 -23.89
170 363.09 —58.70 -252.80 290 528.16 —4.34 -14.75
175 371.88 -56.87 —242.15 295 533.50 -1.69 -5.68
180 380.51 -54.99 -231.55 298.15 536.85 0.00 0.00
185 388.98 -53.06 -221.01 300 538.81 0.99 3.33
190 397.28 =51.10 -210.53 305 544.14 3.70 12.27
195 405.39 —-49.09 —-200.11
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A SRR TSN g g o HEERT

B2 5, R B A 2E, A SO 710 45.56%46.74%

At T 25 R LA D AR A S I e A v, R R
[o] — i1 AR A . 3K S8 [] ] B -5 7 4 2 R i Ak I 2%
FA 2, (3 i H B SRR 4 R LA i it
FERANTESY, BT LA S0l 35 AL i AR LA Fp il — 2
RAWFFE.
22 BEYMHAENRKRERSH

K225 T BA I Sm(Val)Cl, - 6H,OH TG/DTG
Mgk, MR FrTLIE H, TG fh< A P A 2k
AW SR, R K EHR RN DTG #iZk (%
PR 2t B T B AR FE UG, i LRI AR + 2
FERRBCAWITE 29-1000 CH P B 5B 1 2% T 72
R T 432 A, S L BE A T BE A
STEFLERANT

Sm(Val)Cl,- 6H,0 —2=100 €

13.30%(13.09%)

Forp sk B 7 B PSR R 5050 2 K
X I RS By R 2% 1 BE . 53K T BN, 3501
PN AT PR A R IO PR S P R R AR P G R

(&5 NEUE).
110 0
100+ Sm(VahCly6H,0 4
ool TG i
sl DTG =
g 1 I
T 6o {a B
i £
50_— ds
40t
L 16
30 L

0 300 400 600 800 1000
T/I°C
2 Sm(Val)Cl;-6H,0 &) TG/DTG Bk
Fig.2 TG/DTG curves of Sm(Val)Cl;-6H,0
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