
928 GENERAL, PHYSICAL AND INORGANIC. 

29. Ridea l , Chem. News, 60, 261. J. Client. Soe., 58A, 831 (1890) . 

30. Drown, Rep. Mass. Hoard oj Health, 2, 177 (1890). 

3 1 . J o h n s o n , Chcm. News, 6 1 , 15 (1890) . J. Chem. Soc., 58A, 823 (1890). 

32. B a r t m a n , J. Frank. Inst., 131, 383 ; Chem. News, 63 , 228 (1891). 

33. H a z e n and Clark, / . Aval. ApP. Chem., 6, 5, 3 0 1 ; Chem. News, 64, 121 ; Rpt. 

Mass. Board 0] Health, p . 712 (1.890). 

34. Gill, T H I S J O U R N A L , I 6 , 122 (1901) ; Tech. Quart., 7, 35. 

35. J ackson , Tech. Quart., 13, 314. 

36. J . v a n der Marck, Chem. Ccntr., 1892, 56 ; Ned. Ph., 4,2 n o . 

37. C. G. Egel ing, Chem. Centr., 1892, 56 ; Ned. Ph., 4 , 2 113. 

38. Marcille, Ami. Agrom., 27, 596; / . Chem. Soc., A I I , 173 (1902). 

39. M o n t a n a r i , Stazioni, 34, 690 (1901) ; Gas. clipn. Hal., 3 2 - I 1 S7 (1902) ; / . Chem 

Sac., A I I , 287 (1902). 

40. Andrews , T H I S J O U R N A L , 26, 388. 

4 1 . R i c h a r d s , Tech. Quart., 17, 277. 

42. G r a h a m , Lehrhuch, 1st Ed. , p . 1063. 

43. Masoa, Exam, oj Water, p . 43 (1903). 

44. Th re sh , Exam, oj Water, p . 200 (1904). 

45 . Leeds , Am. J. Sci. [3] , 7, 197. 

46. J. Obermil ler , Her., 40, 3623 (1907). 

47. Senhofer , Ann., 170, n o (1873) 

48. v. E i s e n m a n n , Trell, I I , 218. 

CORNELL UNIVERSITY, CHEMICAL LABORATORY. 

SOLVENTS FOR USE WITH THE MUNROE CRUCIBLE. 
BY OTIS D. S W E T T . 

Received June 14, 1909, 

Although when in using the Munroe crucible a succession of deter­
minations of the same analytical radical in similar substances and by a 
uniform method of analysis are to be made, the analytical product may 
be allowed to accumulate in the crucible, yet if there be any variation 
in the analytical material or process the "residue on ignition" must be 
removed from the felt between each determination. In some instances 
a part at least may be shaken or blown out, but the felt can be completely 
cleansed only by the use of solvents, and this method of procedure is an 
essential feature of the use of the Munroe crucible in such determina­
tions. The selection of solvents involves several considerations such 
as the effect of the solvent, either alone or in the presence of air or the 
solvent product, upon the platinum, and its capacity to easily dissolve 
the "residue on ignition" and to form with it a solution which is readily 
and completely removed from the felt. While the solubilities and proper­
ties of platinum in platinum ware have been widely studied, and pre­
cautions to be taken in its use are to be found in the literature {vide Pres-
cott and Johnson, Qual. Chcm. Analysis, 1901, p. 95), yet the peculiar 
properties of platinum in a finely divided state, as it exists in platinum 
felt, have not been studied further than as to its catalytic action. In 
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the application of the various solvents for removing precipitates from 
the felt in the Munroe crucible, certain solubilities of the felt were ob­
served which are not exhibited by solid platinum. The finely divided 
state and catalytic action of platinum in the felt suggest causes for its 
modified properties. 

Of the solvents used to remove precipitates from the felt, hot concen­
trated sulphuric acid and hot hydrochloric acid, if used alone, cause a 
decided loss of the reduced platinum, the former by rendering the plat­
inum colloidal, in which condition it is readily carried through by the 
wash-water (Phelps), and the latter by taking up the platinum as chlor­
ide (presumably by reason of the oxidation of the hydrochloric acid by 
the dissolved oxygen in the presence of reduced platinum which acts as 
a catalyzer). However, both these acids, and even fuming sulphuric 
acid, as well as a mixture of concentrated or fuming sulphuric acid with 
concentrated hydrochloric acid, may be used freely in the crucible with­
out causing the slightest weighable loss of platinum, provided the fol­
lowing additions are made to the several solvents, as indicated: Ammo­
nium salts, alkali or ammonium nitrates, or nitric acid, to concentrated 
or fuming sulphuric acid; ammonium salts, other than the nitrate, to the 
mixtures of concentrated or fuming sulphuric acid with hydrochloric 
acid, the practice being to add solid ammonium chloride to the sulphuric 
acid, thereby providing both the hydrochloric acid of the mixture and 
the required ammonium salt; and ammonium chloride, or oxalic acid 
or like reducing agent, to hydrochloric acid. 

With a view to the general application of the Munroe crucible in gravi­
metric analysis, suitable solvents will now be given for the various pre­
cipitates, in condition for weighing. Many of these solvents have long 
been known, but are given here because they are suitable for use with 
platinum felt, while the other solvents were found in the course of inves­
tigation. In the following list appear the various solvents used with 
reference numbers by means of which the proper solvents may be desig­
nated for the precipitates, an alphabetical list of which follows next after 
the list of solvents: 

Solvents. 
(Salts are applied in aqueous solution unless otherwise specified.) 

I . 

2. 

3-
4-

5-

6. 

"• 

Water. 
Alcohol. 
Carbon disulphide. 
Sulphuric acid with nitric acid or 

nitrates. 
Sulphuric acid, concentrated or 

fuming, with ammonium chloride. 
Nitric acid. 
Carbon dioxide in aqueous solution. 

8. 
9-

10. 

1 1 . 

12 . 

i'3-
14-
15-

Acetic acid. 
Oxalic acid. 
Hydrochloric acid with ammonium 

chloride or oxalic acid. 
Hydrofluoric acid. 
Potassium hydroxide. 
Sodium hydroxide. 
Ammonium hydroxide. 
Potassium sulphide. 
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16. 
17. 
IS. 

19. 
2 0 . 

2 1 . 

2 2 . 

2 3-
24. 

25. 
26. 

27-
2 « . 

21). 

30. 

Potassium sulphide, yellow. 
Sodium sulphide. 
Sodium sulphide, yellow. 
Ammonium sulphide. 
Ammonium sulphide, yellow. 
Potassium bisulphite. 
Sodium thiosulphate. 
Ammonium sulphate. 
Ammonium nitrate. 
Sodium hydrogen phosphate. 
Ammonium oxalate. 
Ammonium acetate, alkaline. 
Ammonium tartrate, alkaline. 
Potassium carbonate. 
Sodium carbonate. 

3 i . 
32. 

.Vv i 

3S-
36. 
37. 
38. 
39-
40. 

4i-
42. 

43-
44-
45-

Potassium chlorate. 
Ammonium carbonate. 
Potassium chloride. 
Potassium iodide. 
Sodium chloride. 
Ammonium chloride. 
Ammonium fluoride, dry. 
Calcium chloride. 
Magnesium chloride. 
Potassium cyanide. 
Perrous sulphate. 
Silver nitrate. 
Lead acetate. 
Mercuric nitrale. 
Ferric acetate. 

Solvents for Precipitates in Condition for Weighing. 
(Numbers indicate correspondingly numbered solvents in the preceding list. 

Hyphens indicate successive treatments; commas indicate alternative treatments. 
Abbreviations: h = hot, c = concentrated, d = dilute.) 

Precipitates. Solvents. 
Aluminum oxide u c h - i - i o , 13CI1-1-10. 
Ammonium arsenomolybdate 14. 
Ammonium chloride ih 
Ammonium magnesium arsenate. . . .6, 10 
Ammonium phosphomolybdate ih, 12, 13, 25, 26, 29, 30, 36 
Ammonium chlorplatinate ih 
Antimony 6-1-10 
Antimony pentasulphide 14I1 
Antimony tetroxide ioch 
Antimony trisulphide 10c, I2d, 15, 19 
Arsenious sulphide 12, 13, 15, 17, 21, 29, 30 
Barium carbonate 7, 24, 36 
Barium carbonate, ignited ih, del 
Barium chromate 6, 10 
Barium silicofluoride 36 
Barium sulphate 4b, 5I1 
Bismuth fid 
Bismuth carbonate (basic) 6, 10 
Bismuth chromate (basic) 6 
Bismuth nitrate (basic) 6 
Bismuth oxide 10 
Bismuth oxychloride 10c 
Bismuth sulphide Gch-1-3 
Cadmium carbonate 6d, 14 
Cadmium oxide 4, 5, 6, 10, 14 
Cadmium sulphide 4dh, 6, 10 
Calcium carbonate 6d, iod 
Calcium carbonate, ignited ih, Cd, iod 
Calcium fluoride I 1, 10c 
Calcium oxalate 6, 22 
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Precipitates. Solvents. 
Calcium sulphate 23dh 
Chromium oxide 6ch + 3idry + 42 or 43, 3idry h + 1, 42dry h + 6 
Cobalt 6 
Cobalt hydroxide 23, 24, 36 
Cobaltous sulphate ih 
Cobaltous sulphide 4c, 5, 8c, 10c 
Cupric hydroxide 6, 10, 14 
Cupric sulphide 6h, 40 
Cuprous oxide 4 
Cuprous sulphide 6 
Cuprous sulphocyanate 4 
Gold 4c 
Gold sulphides 16, 40 
Iron acetate (basic) 10 
Iron arsenate 6, 10 
Iron formate (basic) 10 
Iron hydroxide 6d, iod 
Iron oxide 10c 
Iron phosphate 10, 45 
Iron succinate (basic) 4, 5, 6, 10 • 
Iron sulphide 4, 10 
Lead arsenate 6 
Lead carbonate 6d 
Lead chloride ih 
Lead chromate 6, 12 
Lead oxalate 6d 
Lead oxide 6d 
Lead phosphate 6 
Lead sulphate.' 24, 27, 28, ioch, 6ch, 22, 12I1, 13I1, 14I1 
Lead sulphide 6c, 10c 
Magnesium oxide 4d, 6d, iod 
Magnesium phosphate 6, 10 
Magnesium pyroarsenate 6, 10 
Magnesium pyrophosphate 6, 8, 10, 6ch, ioch 
Magnesium sulphate ih 
Manganese dioxide 5I1 4- 9 
Manganese sesquioxide 4 + 9, 4 + 41 
Manganese sulphide 4d, 6d, iod 
Manganous pyrophosphate 4ch, 5I1, 6ch, ioch. 
Manganous sulphate '. . . . 1 
Mercuric oxide 6, 10 
Mercuric sulphide 15+12 
Mercurous chloride 6ch-i 
Mercurous chromate 6ch 
Mercurous phosphate 6 
Metastannic acid 10, 13 
Nickel 6c 
Nickel oxide 10 
Nickelous hydroxide iod, 14, 23, 24, 36 
Nickelous_subsulphide 6 
Nickelous sulphate ih 
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Precipitates. Solvents. 

Nickclotis sulphide o 
Palladium iodide 14 
Platinum sulphide 16, iH 
Potassium chloride ill 
Potassium cobaltic nitrite ih 
Potassium fluoborate 1, 2<1 
Potassium clilorpkitinate ill, 12I1 
Potassium sulphate ih 
vSilica 11, u h , 13I1, 29I1, 30I1, 37-ignition 
Silver 6d 
Silver chloride 14I1 
Silver cyanide 14, 40 
Silver iodide 34c, 22, 40, 44c.l1 
Silver phosphate 6, 14 
Silver sulphide 6C.I1-1-3 
Sodium carbonate ih 
Sodium chloride j Ii 
Sodium chlorplatinate ih, 2 
Sodium sulphate ih 
Stannic acid 10-1 
Stannic oxide ,^dry-ignition, 10-1 
Stannic phosphate 12 
Stannic sulphide (hydrous) ioch, 12, 15, 17 
Stannous sulphide (hydrous) 10c 
Strontium carbonate 7, 24, 36 
Strontium sulphate *. . 33c, 35c, 38c, 39c 
t ' ranyl pyroarsenate 6 
Uranyl pyrophosphate 4, 6, 10 
Zinc oxide iodh 
Zinc sulphide 4, 6, 10 

A Munroe crucible may be readily prepared by igniting a carefully 
dried layer of ammonium chlorplatinate deposited over the bottom 
of a perforated platinum crucible in the form of an alcoholic sludge which 
is poured into the crucible while the latter is pressed upon an absorbent 
support to remove the excess of alcohol. The salt should be shaped 
during ignition, and lightly burnished thereafter, with a glass rod of 
suitable shape. If a felt retains cold, freshly precipitated calcium oxa­
late, it may be considered free from cracks and sufficiently fine to hold 
the finest precipitates. 

In case imperfections develop in the felt, by reason of careless or im­
proper use, it may be readily restored to prime condition by saturating 
it with hydrochlorplatinic acid solution, allowing a moderately strong 
aqueous solution of ammonium chloride to diffuse upwards throughout 
the felt by lowering the crucible slowly into a beaker containing the am­
monium chloride solution, washing with alcohol, drying, and igniting". 

44c.l1

