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Fig. 1 A low-temperature calorimeter designed
especially for rapid cooling.
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Fig. 2 Schematic diagram showing a heat capacity
determination.
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Fig. 3 Flow chart for the procedure of automatic
operation of heat capacity measurement.
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Table 1 Reproduction of a part of experimental

data of heat capacity measurement
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the heat capacity of benzoic acid.
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Heat capacity Of ferrocene crystal.
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Fig. 6 Entropy diagram of ferrocene crystal.
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Table 2 Comparison of spectroscopic and calo-
rimetric entropies for some substances®?

Eé\?lze T/K Spee/J K mol™  Saior/] K™ 'mot™!
Ar bp 1292 1291
0, bp 1702 1703
N, bp 1524 1528
Cly bp 2157 2157

HCI bp 1734 1728
HD 29815 1437 144.1
CH, bp 1532 1528
CH, bp 1981 1982
CO bp 160.3 1556
H,O 28815 1887 18563

Table 3 Comparison of calorimetric and spectroscopic
entropies of gaseous benzene at 298.15 K%

Calorimetric entropy Spectroscopic entropy
T range Contribution AS/T K mol™! Contribution AS/J K 'mol™!
0~363K Extrapolation 002 Translation 1631
Rotation 868
363~2786K  [CpdinT 1293 Vibration 197
2786 K AsesH/ Ths 353
2786~29815K [ CpdinT 90
298.15K A H/T 1132
29815 K Ideal gas correction 00
29815 K Compression to 1atm —174 (R1Inl2 207)
2694+13 2696

*UEE, TUPAC TEMEIRIEIE H stk | U (101325 Pa) 7> 5 10° Pa
SCOEIZ RIn(101325/10°) =011 JK " mol™! 72

1239 (1982)). Zucfuy,

ik Z otz (Pure Appl. Chem. 54,
WAL T &85,
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Table 4 Entropies of gaseous cyclohexanol at 280 K

Calorimetric entropy Spectroscopic entropy
T range Contribution AS Contribution AS
0~1375K Debye extrapolation 1.30+008 Translation 16497000
1375~26551 K jcp (I dnT 14156043 Rotation 11361008
26551K  Transition 8827/26551 32254004 | Vibration 4023+ 12
Entropy of
26551~280K  [C,(IDdInT 901003 | mixing isomers .34 0,05
280K Syblimation 6.075X10*/280 2170x10 Internal rotation
280K Ideal gas correction 000000 of OH group 69 (29)
_ (Vo =70 kJ/mol)
280K Compression to ! atm 70874002
33L1+16 3311+13
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Fig. 9 Heat capacity of cyclohexanol.
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Fig. 10 Calculation of entropy changes for various
processes of cyclohexanol crystal.
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Fig. 14 Heat capacity of N-p-n-hexyloxy-
benzylidene p-n-butylaniline.
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O Series 1 (Quenched at 1 K min—!)
@ Scries 3 {Annealed at 89.4 K)
B Series 5 (Annealed at 94.4 K)
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