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INTRODUCTION.

The following tables of Specific Heat for Solids and Liquids are

believed to be practically complete up to October, 1875. Of course it

was not considered necessary to include much very old material, there

being little of value prior to the time of Dulong and Petit. Un-

doubtedly the oldest determinations have a certain historical value, but

this would be hardly sufficient to warrant the labor involved in search-

ing them out. However, quite a number of such determinations have

been included in the tables, notably some by Dalton, Crawford, Gadolin,

and Lavoisier and Laplace.

For convenience, the columns of atomic or molecular heats have

been added. These values, it is hardly necessary to say, are the pro-

ducts obtained by multiplying the specific heat of a substance into its

atomic or molecular weight. For this purpose the most recent deter-

minations of atomic weight have been employed.

Details concerning the methods of determination could not well be

given in such tables as these. For such details the original papers must

be consulted, and to these original papers references are. almost always

supplied.

F. W. C.

Cincinnati, Jan. 5, 1876.



A LIST
OF SOME OF THE MORE IMPORTANT PAPERS UPON

SPECIFIC HEAT.*

1. Dulong and Petit.—" Recherches sur la mesure des temperatures, et sta-

les lois de la communication de la chaleur." Ann. Chim. Phys. (2). 7;

pages 113 and 225. 1817.

2. Dulong and Petit.—"Recherches sur quelques points importans de la

theorie de la chaleur." Ann. Chim. Phys. (2). 10. 395. 1819.

3. Weber.—" Ueber die specifische Warme fester Korper, insbesondere der

Metalle." Poggend. Annal. 20. 178. 1830.

4. Neumann.—" Untersuchungen iiber die specifische Warme der Mineralien."

Poggend. Annal. 23. 1. 1831.

6. Neumann.—" Bestimmung der specifischen Warme des Wassers in der

Nahe des Siedpunkts gegen Wasser von niedriger Temperatur." Pog-

gend. Annal. 23. 40. 1831.

6. Avogadro—" Memoire sur les chaleurs specifiques des corps solides et

liquides." Ann. Chim. Phys. (2). 55. 80. 1833.

7. Avogadro.—"Nouvelles recherches sur la chaleur sp£cifique des corps

solides et liquides." Ann. Chim. Phys. (2). 57. 113. 1834.

8. Regnault.—"Recherches sur la chaleur specifique des corps simples et

composes." Ann. Chim. Phys. (2). 73. 5. 1840. Poggend. Annal. 51. 44

and 213.

9. Schroder.—"Ueber die specifische Warme zusammengesetzter Korper.

Ein Beitrag zur Volumentheorie." Poggend. Annal. 52. 269. 1841.

10. Delarive and Marcet—" Einige Untersuchungen iiber die specifische

Warme." Poggend. Annal. 52. 120. 1841.

* No attempt at completeness is made in this list. It is intended merely as a guide to the litera-

ture of the subject, useful in connection with the following tables. Papers earlier than those of

Dulong and Petit, and many very important papers upon the specific heat of gases, are entirely

omitted. Among such papers may be mentioned those of Clement and Desormes, Delaroche and

Berard, Lavoisier and Laplace, Irvine, Crawford, Wilke, Black, Haykraft and Mayer.
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C A LIST OF IMPORTANT PAPERS UPON SPECIFIC HEAT.

11. Regnault.—" Sur la chaleur specifique des corps simples et des corps com-

poses." Arm. Chim. Phys. (3). 1. 129. 1841. Poggend. Annal. 53. GO and

2 13.

12. Delarive and Marcet.—"Ueber die specifische Warme des Kohlenstoffs

in seinen verschiedenen Zustanden." Poggend. Annal. 54. 125. 1841.

13. Regnault.—"Recherches sur les chaleurs specifiques." Ann. Chim. Phys.

(3). 9. 322. 1843. Poggend. Annal. 62. 50.

14. Desains.—" Memoire sur la chaleur specifique de la glace." Compt. Rend.

20. 1345. 1845. Ann. Chim. Phys. (3). 14. 306. Poggend. Annal. 65. 435.

15. Person.—" Recherches sur la chaleur latente." Compt. Rend. 23. 162.

1846. Poggend. Annal. 70. 300.

16. Kopp.—"Ueber die specifische Warme einiger Flussigkeiten." Poggend.

Annal. 75. 98. 1848.

17. Woestyn.—"Ueber die specifischen Warmen." Poggend. Annal. 76.129.

1849.

18. Regnault.—"Note sur la chaleur specifique etla chaleur latente du fusion

du brome, et sur la chaleur specifique du mercure solide." Ann. Chim.

Phys. (3). 26. 268. 1849. Poggend. Annal. 78. 118.

19. Regnault.—"Ueber die specifische Warme des fliissigen Wassers bei

verschiedenen Temperaturen." Poggend. Annal. 70. 241. 1850.

20. Person.—"Recherches sur la chaleur specifique des dissolutions salines."

Ann. Chim. Phys. (3). 33. 437. 1851. Ann. Chem. Pharm. 80. 136.

21. Garnier.—" Recherches sur les rapports entre le poids atomique moyen

des corps simples, et leur chaleur specifique." Compt. Rend. 35. 278.

1852. Ann. Chem. Pharm. 84.

22. Regnault.—"Recherches sur les chaleurs specifiques des fluides elasti-

ques." Compt. Rend. 36. 676. 1S53. Poggend. Annal. 89. 335.

23. Regnault.—" Note sur la chaleur specifique du phosphore rouge." Ann.

Chim. Phys. (3). 38. 129. 1853. Poggend. Annal. 89. 495.

24. Angstrom.—"Notiz fiber die latente und specifische Warme des Eises."

Poggend. Annal. 90. 509. 1853.

25. Regnault.—"Memoire sur la chaleur specifique de quelques corps simples,

et sur les modifications isomeriques du selenium." Ann. Chim. Phys.

(3). 46. 257. 1856. Poggend. Annal. 98. 396.

26. Regnault.—"Sur la chaleur specifique de quelques corps simples." Ann.

Chim. Phys. (3). 63. 5. 1861.

27. Regnault.—"Sur la chaleur specifique du thallium." Ann. Chim. Phys.

(3). 67. 427. 1863.

28. Kopp.—"Ueber die specifische Warme starrer Korper, und Folgerungen

bezuglich der zusammengesetzheit s. g. chemischer Elemerite." Ann.

Chem. Pharm. 126. 362. 1864.



A LIST OF IMPORTANT PAPERS UPON SPECIFIC HEAT. 7

29. Pape.—"Ueber die specifische Warme wasserfreier unci wasserhaltiger

schwefelsaurer Sake." Poggend. Annal. 120. 337 and 579. 1864.

30. Regnault.—" Bemerkungen fiber die zur Bestimmung der specifisehen

Warme fester Korper angewendeten Verfahren." Poggend. Annal. 122.

257. 1864.

31. Bohn.—" Noch einige Bemerkungen fiber die Bestimmung der specifisehen

Warme aus Mischversuchen." Poggend. Annal. 122. 2S9. 1S64.

32. Pape.—"Ueber die specifische Warme unterschwefligsaurer Salze." Pog-

gend. Annal. 122. 40S. 1864.

33. Neumann.—"Beobachtungen fiber die specifische Warm e verschiedener,

namentlich zusammengesetzter Korper." Poggend. Annal. 126. 123.

1865.

34. Kopp.—"Investigations of the specific heat of solid bodies." Phil. Trans.

1865. 71. Ann. Chem. Pharm. 3rd. supp. bd. Chem. Soc. Journ. 1866.

35. Buff.—" Ueber eine Beziehung der Valenz der Atome zu der specifisehen

Warme derselben." Ann. Chem. Pharm. 4th. supp. bd. 164. 1865-6.

36. Bettendorf and Wullner.—" Einige Versuche fiber specifische Warme

allotroper Modificationen." Poggend. Annal. 133. 293. 1868.

37. Schuller.—"Ueber die specifische Warme von Salzlosungen." Poggend.

Annal. 136. 70 and 235. 1S69.

38. Dupre and Page.—"On the specific heat and other physical characters of

mixtures of ethylic alcohol and water." Phil. Trans. 1869. 591.

39. Wullner.—" Ueber die specifische Warme von Salzlosungen und Flfissig-

keitsgemischen." Poggend. Annal. 140. 479. 1870.

40. Pfaundler and Platter.—" Ueber die Warmecapac.it at des Wassers in

der Nahe seines Dichtigkeitsmaximums." Poggend. Annal. 140, 574;

and 141, 537. 1870

41. Bunsen—" Calorimetrische Untersuchungen." Poggend. Annal. 141.1.

1870.

42. Marignac—"Researches on the specific heats, densities, and expansions

of some liquids." Phil. Mag. (4). 41. 134. 1871.

43. Mixter and Dana. "Specifische Warme des Zirkoniums, Siliciums, und

Bors." Ann. Chem. Pharm. 169. 388. 1873.

44. Winkelmann.—" Ueber die Mischungswarme und specifische Warme von

Flussigkeitsgemischen." Poggend. Annal. 150. 592. 1873.

45. Weber.—"The specific heat of the elements Carbon, Boron, and Silicon."

Phil. Mag. (4). 49. 161 and 276. 1875.

46. Schuller and V. Wartha.—" Ueber das Bunsen'sche Eiscalorimeter."

Ber. d. Deutsch. Chem. Gesellschaft. 8. 1011. 1875.



EXPLANATOBY l^OTES.

To the following tables a few, and only a few, notes of explanation are needed,

referring chiefly to abbreviations.

The letter S. affixed to the name of any substance, or to a determination of

specific heat, indicates that the substance was in the solid condition. The letter

L., on the other hand, stands for liquid. These signs are used only when for any

given substance determinations have been made both in the solid and liquid

states.

When figures indicating any given temperature are appended to a determina-

tion of specific heat, they show that the determination applied only to that

temperature. When, however, two temperatures are given, as for instance,

.0557, 0°-100°, the determination is the mean specific heat between them as

extremes.

Such an abbreviation as m. of ~, m. of 5
1
attached to any determination, indi-

cates that it is a mean of #, mean of 5, &c, experiments.

In referring to authorities more extended abbreviations have to be employed.

A single number attached to the name of any authority, refers to the accompa-

nying list of papers. Thus, Kopp. 34, refers to Kopp's paper numbered 34, and

so on.

With other abbreviations, as a rule, which refer to periodicals or large works,

numbers indicating series, volume, and page are also used. Of course when no

number for series is given, the first (or perhaps only) series is referred to. The

following abbreviations are employed :

—

A. C. P. "Annalen der Chemie und Pharmacie."

A. C. Phys. "Annales de Chimie et de Physique."

A. S. P. N. "Annales des Sciences Physiques et Naturelles."

C. R. " Comptes Rendus."

C. S. J. "Journal of the Chemical Society."

Ed. J. S. " Edinburgh Journal of Science."
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Fortsch. D. Phys. "Fortschritte der Physik."

Gilb. Ann. " Gilbert's Annalen."

Gm. H. Gmelin's "Handbook." Edition of the Cavendish Society, vol. 1,

article on Specific Heat. (Hermann's paper, frequently referred to under this

heading, was originally published, in Moscow ; the work containing it was not

accessible to the compiler.)

J. "Jahresbericht fiir Chemie."

P. A. " Poggendorf's Annalen."

Watt's Diet. " Watt's Dictionary."

Wien Ak. "Sitzungsberichte der Akademie zu Wien."
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I. Elementary Substa:-
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Name.
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Name.
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II. Inorganic Fluorides, Chlorides, Bromides, and Iodides.
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Name.
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24 SPECIFIC HEAT TABLES.

III. Inorganic Oxides.

Name.
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26 SPECIFIC HEAT TABLES.

Name.



SPECIFIC HEAT TABLES. 27



28 SPECIFIC HEAT TABLES.

IV. Inorganic Sulphides, Arsenides, and Nitrides.

Name.
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30 SPECIFIC HEAT TABLES.

Name.



SPECIFIC HEAT TABLES. 31

Name.
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VI. Chlorates and Perchlorates.
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34 SPECIFIC HEAT TABLES.

Name.



SPECIFIC HEAT TABLES. 35

X. Borates.

XI. Nitrates.

Name.



36 SPECIFIC HEAT TABLES.

Name.
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XIII. Carbonates.

Name. Formula.

Sodium carbon-



38 SPECIFIC HEAT TABLES.

Name.



SPECIFIC HEAT TABLES. 39

XV. Alloys.

Name.



40 SPECIFIC HEAT TABLES.

XVI. Cyanides.

Name.
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42 SPECIFIC HEAT TABLES.
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u SPECIFIC HEAT TABLES.

Name.



SPECIFIC HEAT TABLES. 45

Name.



46 SPECIFIC HEAT TABLES.

Solution.



SPECIFIC HEAT TABLES. 47

Solution.



48 SPECIFIC HEAT TABLES.

Solution.

Potassium hydrate.

KHO + 30 aq.

« (( 50 «

« «100 «

« «200 «

Ammonium hydrate.

NH4. HO + 30 aq.

<( « 50 «

« « 100 «

Sulphuric acid.*

H2 SO, + 4 aq.

« « 9 «

« (( <( K

« (i 19 «

« « 49 «

K (( <( ((

<( « 99 «

« « 1 99 «

Nitric acid.

H N03 + 10 aq.

« « 20 «

« u 50 «

« « 100 «

« (( 200 <(

Sodium sulphate.

10 per cent, solution.

15

20

25

30

40

Na, S04 + 50 aq.

« « 100 «

« « 200 «

« .. 400 «

Na a SO, + G5 aq.

« « 100 «

<( « 200 «

Specific Heat.

.876.

.916.

.954.

•975-

545

700

701

821

918

919

956

977

768. 1

849-

93°-

963-

Thomsen. P. A. 142. 337

Authority.

Thomsen. P.A. 142. 337

Thomsen. P.A. 142. 337.

< Thomsen. P.A. 142. 337

< Schuller. 37.

Marignac. 42.

Thomsen. P.A. 142. 337.

* Compare in Table number V.
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Solution.
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Solution.



SPECIFIC HEAT TABIES. 51

Solution.



52 SPECIFIC HEAT TABLES.

Solution.



SPECIFIC HEAT TABLES. 53

Mixture.



54 SPECIFIC HEAT TABLES.

Mixture.



ALPHABETICAL INDEX TO SUBSTANCES.

A.
p

Acetic acid ....
Acetone ....
Acid. Acetic

" f Arsenious.

j See Arsenic triox-

{- ide . . .2(3

" f Boric.

I See Boron trioxide

" Butyric

Formic
' f Hydrochloric.

< See Hydrogen chlo-

l ride .

" Iodic

' f Molybdic.

j See Molybdenum tri-

v oxide .

Nitric . . .31,

Racemic .

" f Silicic.

I See Silicon dioxide

Succinic .

" Sulphuric . 30, 31,

Tartaric .

" Solution
" r Titanic.

-j See Titanium diox-

( ide.
" f Tungstic.

I See Tungsten triox-

l ide.

Valeric .

^ctinolite

Adularia ....
Agate

Ubite

Alcohol.

See Ethyl alcohol 41

Uloys ....
Ulyl sulphocyanide

.

Uums
Uumina.

See Aluminum oxide
Aluminum ....

Hydrate

Oxide

Aluminum and potassium

sulphate.

See potash alum . 34

Amalgams. See Alloys 39

Ammonia.

See Ammonium hydrate 48

Ammonium. Bromide. Solu-

tion . . 47

Chloride . 21

" Solution 47

Hydrate . 48

Iodide. Solu-

tion . . 47

Nitrate 35

" Solution 50

Sulphate . 32

Solution 49

Amy]. Alcohol
" Oxide .

Anglesite

Anhydrite

Ankerite

Anthracite

Antimony
" Oxides .

" Sulphide

Apatite

Argentic compounds.

See Silver.

Arragonite

Arsenic .

" Chloride .

" Oxide .

" Sulphides .

Arsenopyrite.

See Mispickel

. 42

43

. 33

33

. 38

18

16,17

27

. 29

36

37

. 16

22

26, 27

29

30

B.

Barite 33

Barium. Carbonate . 37
"

Chlorate . . 32

Chloride . . 22

" Solution 47
" Formate . . 44

disul

50

33

33

44

40

53, 54

Barium. Hyposulphite

Nitrate. Solution
"

Sulphate

Barytes. See Barite

Beeswax

Benzol

" with alcohol
" " carbon

phide .

Bismuth ....
" Sulphide
" Trioxide •

Bitter spar .

Blende •

Blue vitriol.

See Copper sulphate
Borax.

See Sodium diborate . 35
Boric acid.

See Boron trioxide . 26

Boron jq
" Trioxide . . 26

Bromine . . „ .10
" with carbon disul-

phide ... 51

Brookite ... 27

Brucite 31

Butyric acid ... 43

c.
Cadmium . . . .15
Calcite .... 37

Calcium . . . .11
" Carbonate . 37

" Chloride . . 21
"

Solution 47
" Fluoride . . 21

" Hydrate . . 31

" Malate . . .41
" Metaphosphate 36

" Oxide . .24
" Sulphate . . 32, 33

" Tungstate . . 34

Camphilene ... 40

Cane sugar . . .44

55



56 ALPHABETICAL INDEX.

Cane sugar. Solution . 51

Carbon . . .17, IS, 19

" Chlorides . . 22

Disulphide . . 29

" with alcohol 54

" " benzol 54

" " bromine 51
" " " iodine 51
" " " phos-

phorus 52

" " sulphur 51

d^iterite. See Tinstone . 27

Cast iron . . . . 12, 13

Caustic potash.

See Potass, hydrate . 30, 47

Caustic Soda.

See Sodium hydrate . 47

Celestine .... 33

Cerium 20

" Oxide 26

Cerussite . . . .37
Cetyl alcohol ... 42

Chalcopyrite . . .30
Chalk 37

Charcoal .... IS

Chloroform with alcohol 54

Chrome alum . . .34
Chrome iron ore )

Chromite i ' '
27

Chromium. Chloride . 22
" Oxide . . 25

Chromium and potassium

sulphate. See Chrome
alum .... 34

Chrysolite . 38

Cinnabar .... 28

Citron. Oil of . . . 40

Cobalt 13

" Sulphate . . 33

" Sulphide . . . 28

Cobaltite .... 30

Coke . . . . 18, 19

Copper .... 13

" Chloride . . . 22

" Iodide ... 23

" Oxides . .25
" Sulphate . . 33, 34

Dioptase

Dolomite

Solution

Sulphide . . 28

Copper pyrites.

See Chalcopyrite . . 30

Corundum ... 26

Cream 44

Cryolite .... 21

Cuprite 28

D.

38

Diamond
Diopside

17,18

38

E.
Epsom salts.

See Magnesium sulphate 34

Ether. See Ethyl oxide 42, 43

Ethyl. Acetate . . .43
" Alcohol . . 41, 42

" with water 52, 53

" " benzol 53, 54

" " chloroform 54

" " carbon di-

sulphide 54

" Bromide . . .45
" Formate . . 43

" Iodide . . . 45

" Oxalate . . 43

" Oxide . . 42, 43

" Sulphydrate,

See Mercaptan 44

F.
Felspar 38

Ferrous or Ferric compounds.

See Iron compounds.

Formic acid . . . .43
Fusel oil.

See Amyl alcohol . 42

G.
Gadolinite

Galena

Gas carbon .

Glass ....
Glucinum. Oxide

Gold ....
(iraphite

Green vitriol.

See Ferrous sulphate . 33

Gurhoflan .... 38

Gypsum 33

H.
Heavy spar. See Barite . 33

Hematite . . . .
" 25

Hornblende . . . .38
Hydrogen. Chloride . 45

Oxide.

See Water . .24

I.
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Magnesium Sulphate 33,

" Solu-

tion ....
Magnesium and Potassium

Sulphate

Magnetite .

Manganese .

" Chloride

" Hydrate
" Oxides .

" Sulphate

Manganite

Mannite

Marl ile

Marcasite

Mercaptan

Mercury
" Chlorides .

" Cyanide
" Iodides

" Oxide .

" Sulphide . 2i

Methyl. Alcohol
" " with water

" Acetate

" Butyrate .

" Valerate

Milk

Minium

Molybdenite

Molybdenum
" Sulphide .

" Trioxide

Or, Molybdic acid.

Mustard oil.

See Allyl sulphocyan-

ide .

15.

N.
Naphtha

Naphthaline

Nickel .

Oxide
" Sulphate .

" Sulphide

o.

Oil. C
Mustard.

See Allyl sulphoc-

yanide
" Olive .

" Orange
" Sperm .

" Turpentine

Olive oil

Orange. Oil of

Orpiment

Orthoclase \

Osmium

Nickel and potassium sul-

phate .... 34

Nitre.

See Potassium nitrate 35

Nitrobenzol . . . .44

P.
Palladium

Paraffine

Petrolene .

Phosphorus

Oil. Citron
1 Juniper

" In carbon disul-

phide . . 52

" Trichloride . 22

Pitchblende ... 26

Platinum . . • -14

Platinum and potassium

chloride ... 23

Plumbic compounds.

See Lead compounds.

Potassium. Arsenates . 36

" Borates . 35

" Bromide . 23

Solu-

tion 47

" Carbonate . 37

" Chlorate . 32

Chloride . 21

Solu-

tion . 46

" Chromates . 34

" Ferricyanide . 40

" Ferrocyanide 40

" Hydrate . . 30

" " Solu-

tion . 48

" Hyposulphite 32

Iodide . 23

" " Solution 47

" Nitrate 35

Solu-

tion . 50

" Oxalates . 44

" Perchlorate . 32

Permanganate 34

" Phosphates 36

" Sulphates . 32

"
*fej ,_ " Solu-

tion 49

PAGE.

Potassium. Tartrate . . 44

Potassium and aluminum

sulphate.

See Potash alum . 34

Potassium and chromium

sulphate.

See Chrome alum . 34

Potassium and Magnesium

sulphate . 34

" " Nickel sul-

phate . 34

" " Platinum

chloride 23

" " Sodium ni-

trate 35

" " r " tar-

trate 44

1 See Seig-

l nette salt.

" " tin chloride 23

" " zinc " 23

'• " " cyanide 40

« " " sulphate 34

Pyrite. .... 28

Pyrolusite . • • -25

Pyrope .... 38

Pyrrhotite . . . -28

Q.
Quartz

Quicklime.

See Calcium oxide

u.

26

. 24

11Racemic acid .

Realgar.

See Arsenic disulphide 29

Red lead .... 25

Rhodium . .
:

13, 14

Rochelle salt.

See Seignette salt . 44

Rubidium. Carbonate . 37

Chloride . 21

Ruthenium ... 13

Rutile 27

S.

Sal ammoniac.

See Ammonium chlor-

ide .... 21

Salt.

See Sodium chloride 21
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IT.
Saltpetre.


