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Landolt Bornstein : Group IV Macroscopic properties of matter,Vol 8, Enthalpies of Fusion and Transition of Organic compounds & D 5|8

Preface & D 35.3 Organic Compounds, Cs 143
“ . . . . . . . ..
Experlr_nental data on_the _e_nthalples of solid-solid and soll_d—llql_ud tranS|t|or_1$ Phaces . LA (dmal")  Sample Vetod  Reference
for organic compounds is critically important from both a scientific and practical Description
. . . . and Purity as %
point of view. A knowledge of these properties is necessary to calculate energy
balances for solid and liquid transfers and transitions during production s 1 5000 £10 304 010  sacscasp  DTA 76-meilsey
i i i i @ s 1 499.80 +0.50 394 +0.10 sa:cs.dv DSC 84-fer/lop
rocesses in the chemical and related industries
p cr.V crIV. 20350 £0.10 1.734 + 0.005 Selected
crlV  crdll 28030 £0.10 25110010 Selected
crdll  crll 3965 =15 0.194 = 0.007 Selected
1.5 Application of Enthalpies of Fusion and Transition crll el 4135 215 13 206 Selected
in Chemical Engineering and Thermodynamics el s 422. x4 454 =006 Selected
Is 1 499.90 +0.10 35 *05 Selected
Cyclohe: 110-82-7 C MW =84.16
The observation of the latent heat associated with a transition between crystal phases in a calorimeter yeotexane [ ! oHi ’
is the most common way of detecting the transition. A careful study of the heat effect during heating and erdl erl 185.90 +0.20 6715+ 0011 emife isoperibol  30-par/huf
cooling through the transition distinguishes monotropic phases from enantiotropic phases. Similar studies ; | N ,,' PR — . - .
identify liquid crystals. cr.:: crl ::{5)30 f (_](2)0 Z;&: + gg: cm::?ul";:'led |son;:‘erlbfxl :;-pfler//hu(;
The entropy, and thus the enthalpy, associated with equilibrium transitions is required to calculate the cr. crl : - B =0 ;:9‘0711 conduction -Acan
absolute entropy of a compound from low temperature calorimetry via the third law of thermodynamics. ” o 1C . .
The enthalpy of fusion is related to the cryoscopic constant by the van't Hoff equation. This forms the cr.ll crl 186.090+ 0020  6.686+ 0.020 cmichfddd,  adiabatic 43-ast/sza
basis of thermal analys ther by a time-temperature plot during fusion or (//f ) - T plot observed in an av . . N
adiabatic calorimeter ( f is a mole fraction of the sample in the liquid state). It is a common general crll crl 186.10 £0.10  6.740+ 0.004 SX; adiabatic 43-rue/huf
method of quantitatively establishing the purity of a sample. 99.985m% he
A system composed of two condensed phases in equilibrium can serve as a heat storage system. If the cr.dl cr.l 6.99 +0.35 99 8% 51-kaa
system contains only a single comp the tempers remains constant as heat is absorbed or crl 1 279.30 £020  2.961+0.007 cm:fc isoperibol  30-par/huf
evolved. An effective system contains a substance that has a large enthalpy of fusion per unit volume Cyclohexane (cont.)
(Table 1.1). It is also desirable that phase equilibrium be rapidly attained and that the substance be
chemically stable at the transition temperature. crl 1 2794 =10 2.594+0.033 cm:purified isoperibol 3 1-par/huf
crl 1 27940 020 2.728 £ 0.008 cm:fc fd; conduction  42-zie/and
Table 1.1 Examples of comy Is with relatively large enthalpies of fusion or transition. 99.9% hc
crl 1 279840+ 0.020 2.628 + 0.005 cm:ch.fd.dd, adiabatic 43-ast/sza
Name Formula T/K AH/ Jem™ av
(of crystal) crl 1 279.820+0.050 2.677+0.004 SX: adiabatic 43-rue/huf
Propylene oxide clathrate hydrate CH,0y 268.6 440 99 985m% hc
Water o H0 273.2 34 crl 1 2799 30 263 x0.15 99 8% 51-kaa
Methanoic acid CH,0, 281.4 413 cr 1 27970 +0.10 2700+0.020  cm:99.98m%: DTA 90-kna/sab
Ethanediamine C,HyN, 2843 368 dsc
E‘“I‘"_‘(‘“‘l‘i"“ 2:;;‘)" :;‘): fzz el crl 18614 002 67400019 Selected
uicio 6 T - - crl 1 279.826+ 0.010  2.677 + 0.008 Selected
Pentaerythritol CsH 04 461.1 (trs) 320 (trs)
3-Hydroxybenzoic acid C,H0;4 4720 582
5-Amino- | -methyltetrazole * C,HsN 504.0 320 3 _ = H
gmino--methylietrazale s AV IFIT—5 =B L T PropertiesDB Web/\ & Nk
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[RZEFR © The NBS Tables of Chemical Thermodynamic Properties: Selected Values for Inorganic and C1 and C2 Organic Substances in Sl Units

2-260 WAGMAN, EVANS, PARKER, SCHUMM, HALOW, BAILEY, CHURNEY, AND NUTTALL
Summary & D
“ The NBS Tables of Chemical Thermodynamic Properties is a collection of e SRR itk
thermodynamic properties, published in book form, consisting of 103 tables with Suboance o “"““’“’"““““f' =
e . - . . . Formula and Description State  Molar mass o " H-H; 5* C
14330 critically evaluated species. The tables were originally published as a series " it | wme | } A et L Tmerte
. . ° . . ——— ¥ -+ —
of NBS2 Technical Notes. Enthalpy of formation, A(H°, Gibbs energy of formation, @ wam| o | o o | sow | e | zem
° ° . ° '3 243120 | 146,499 | 147.70 113.10 [ 6.197 | 148650 } 20.786
AG®, entropy, S°, heat capacity at constant pressure, C.°, all at 298.15 K, and e, A e A e
the enthalpy difference, [H(298) — H°(0)] are provided where known.* Mgt ¢ o | eess | | = e | - | -
Mg I 243120 | 2060097 | 2063595 | - } 6.201 - l -
Journal of M;:' 8 243120 | 3424035 | 3427252 | - | e - ‘ -
Physical and e § iz | remes l oo | = bt IR B
Chemical Mg g 243120 | 99600.1 | 99650.7 - 1 6197 - |-
| \ | |
eterence bete i (ouumjwm e | oo | wm) oo
Volume 11, 1982 Mg M 243120 | 3366844 | 3367534 | — - - | =
Supplement No. 2 Mg'* 20 243120 — | 46685 | -4548 1 - | -1 | =
Mg, I 48.6240 28805 | 28773 | - 9.54 ‘ - |
MgO macrocrystal (periclase) o 403114 | -507.530 ’ 60170 | -569.43 5.167 | 26.94 ! 3715
microcrystal o2 403114 -593.936 1 -597.98 [ -565.95 1 5207 | 2701 | 37.66
3 - 17 | - - | - —
:S;i E; %?:;%EJ | —67—.15 1 -75_3 l —;;21'; 1 s_an | Jl_w I ;\5_.35
The NBS tables Of Chemical Mg(OH), , " o 583268 | -913.794 w’ 92454 | 83351 | 11401 i 63.18 i 7.08
. . precipitat am 58.3268 - -920.5 : - | - - -
thermodynamic properties ¢ muel s | Bl e | T |ase |
selected values for inorganic MgF L] 433104 -221.29 ! -2218 i -247.7 i 8.966 } 22098 I 32.55
and C, and C; organic substances e, G casom | s | s | oz | ome | sa | e
in Sl units e (g @ | s | mes | oaea)| mw e
y or 95.2180 ~640.905 64132 | -591L.79 | 13.757 f 89.62 r’ 7138
MgC, . gsam I ! ws | - . . ‘ - \ -
Donald D. Wagman, William H. Evans, o 2100 | — | -80LIS | -TI7) - e T
Vivian B. Parker, Richard H. Schumm, AUYFILT =5 HEERERLT 1210 wam| = | cmm | - | 2 | 2 | =
I.:a ml&wﬂscyp:m M. Banl:’ey, PropertiesDB WebA & IV in 15 H,0 95.2180 - | e | - | - | = | -
enne urney, a | = {
Ralph L. Nuttall Mg, - 20 H,0 95.2180 - 914 | - | = | - 1 -
National Bureau of Standards "'::::8 Zzg:x ! - ! 722‘!'; : - i - | = ‘ -
Washington, DC 20234 i 100 00 wum| - | ome| - | = | I | C’)
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BRELOERMICET 2HERS, BFRINBEMFHA EHREH1965, pp.60-136.
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Y. BRLEYORR LD5IA

T AH as 7 AE
# P’ — " 2
" K c BRI | mol| Vg | imol mi/gK %  kImol| g holdl €0 S
THCN 170.41 ~102.74 » 0.017  0.629 0.100 3.691 41.87 0.0071 0.263 1ts
N0 .40 F 6.544 148.68 = 38.32  870.7 4175 2.732  62.077 C
NaCN 1716 -10L6 T 0.63 | 12.86  3.67 74.9 | 4147 0.26 533 L
’ 1721 1011 # (m—1 0.628 12.81 | 3.649 74.43 | 41.20 0.250 5286 A
. . RIS 0.63 | 12.86 | 3.66 | 74.7 s 026 531 {tes fte
Cly 70.906 172 ~101 F 6.406 90.35 37.24 525.3 41.33  2.648 37.34 L
. v 17212 )-10104 # . v | 3722 524.9 | 41.29 | 2.645 37.30 10.1Torr A
4 172.16 —100.99 » - ” 37.21 524.8 41.27 | 2.644 | 37.29 ks E-3
. . _ 6.41| 90.40 37.23 5 2.65 | 37.3 o 3
HaSe 172.54 | ~100.61 T(O—1) 1117 13.794  6.474 0.4596  5.676 fts §
B B (e ) 112 13.83| 649 80.16 4 | 0.461 5.69 e B
. 172.6 -100.6 » B B 0.1 | 4112 . .| -1
&
(b) —100°C~-50°C bt
T AR as AE z
# A e Rz - i Woom | xom
K c ki/mol | Jg |JmolK mlgK| 9% | kl/mol| Yg ' -
CH;Br 173.80 — 99.36 T(I—1) 0.473 | 4.98| 2.722 | 28.65 | 40.71 | 0.193 | 2.028 A 8
Si(CHy). 174.12 |- 99.04 F 6.8952 78.155 39.600 | 448.86 | 40.61 31.735 0.2 Torr . &
HDSe .35 - 98.80 T 115 | 14.03 | 6.60 | 80.47 | 40.52 5.69 L
CH,01 175.26 97.9 | F 3.167 98.742 18.07 | 563.4 40.22 39. 711 (73
. 175.4° - 97.8 | » 3.159 | 98.59 |18.01 |562.1 | 40.17 39.60 A
CHCl 175.43 |~ 97.73 » 6.431 | 127.38 | 36.66 | 726.1 | 40.16 51.15 | 65.66 Torr .
CH,Cl, 176 97 F 4.60 54.16 26.14  307.7 A
D;Se 176.01 97.14 T 1.184 | 14.27 6.727 81.07 L
. v (I—1) ” 14. 267 v | 8L05 1ta
) ” v v » " 1.18 14.22 | 6.70 80.79 k(1
iso-propyloenzene 120.20 177.13 - 96.03 F 9.67 | 80.33 5459 | 453.5 . .
SiF, 104.08 | 177.7 |~ 95.5 S 2.7 | 246.9 144.6 1389 39.33 [ 10.1 | 97.2 | 760 Torr fte
-hexane 86.17 | 177.81 |~ 95.35 F 13.029 | 151.21 | 73.275 | 850.35 | 39.35 | 5.127 | 59.497 [
ethylbenzene 106.17 | 178.21 |- 94.95 9.163 | 86.274 51.42 | 484.1 | 39.21 | 3.503 | 33.829 Na
acetone 58.08 | 178.34 |~ 94.82 » 5.69 | 97.91 3191 |549.0 | 39.17| 2.23 | 38.35 it
PF, 125.966 179.4 |- 93.8 | » 1.8 | 93.7 [65.8 |522 38.80 | 4.58 | 36.4 L
B ’ . ool 1.3 | 89.7 |63.0 | 500 | 4.38 | 34.8 | 427 Torr A
. . . vy 17.6 | 140.0 |98.1 | 780 + | 683 | 543 :
cyclopentane w4 . s F o.c00n 8.649 33818 48.205 - | 0.2%54 5.3 N
CH.Br 94.939 179.49 ~ 93.67 + 5.98 | 62.99 | 33.32 |350.9 | 98.77 | 2.32 | 24.42 A
BiCl, 163.432 180.22 |~ 92.93 # 10.79 | 66.02 | 59.87 | 366.3 | 38.53 4.157 25.43 L
Byl 27.67 | 180.63 - 92.52 V 4.4 | 520.4 |79.7 Sl | 38.39 5.3 | 199.8 | 760 Torr e
PCl, 137.333 181 92 | F 452 | 32.91 2497 |18..8 | 38.26 | 173 | 12.59 L
2,5-dimethyl cyclohexane = 114.23  181.96 — 91.20 12.857 | 112.59 | 70.658 618.76 | 37.93 | 4.877 | 42.707 N1 g
N:0 44.013 1821 |- 9L1 | » 6.527 | 148.3 | 35.843 814.39 | 37.88 2,473  56.18 | 659 Torr a2
. . . v 16.61 | 377.4 | 9121 2072 o | 6202 14297 - ’ k
) L, 18225 - 90.90 F 6.540 | 148.59 | 35.885 | 815.31 | 37.83 | 2.474 | 56.215 Log
. + 18230 |- 90.85 ~ » | 148.603 35.875 815.16 | 37.82 | 2.473 | 56.195 658.9 Torr fes e &
, . 1846 |- ss6| Vv 16.560 | 376.25 | 89.707 2038.2 | 37.03 | 6.132 | 139.33 | 760 Torr A
184 AR 8R 47 16.55 | 376.05 | 89.61 (2035 | 37.00 | 6.12 |139.2 4 feo =
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