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SILICON CARBIDE. 

CARBIDEof silicoi~, or " carborundum,'" has already be- 
come a familiar term, and the material is now upon the  
market as a formidable competitor of the highest grade 
abrasives. I t  is interesting to  note some of the chemical 
aspects of this substance as given by Dr. 0. Miihlhzeuser. 
'I'o obtain the pure compound corresponding to  the 
formula SiC the crystals are heated t a  dull redness in 
oxygen, boiled with potash solution, washed, digested 
with hydrochloric acid, again washed, and finally treated 
with hydrofluoric and sulphuric acids. I t  is insoluble in 
all acids, but is attacked by inolten alkalis and by hot 
ferric oxide and, when very finely divided, can be slowly 
burned in oxygen. I t s  specific gravity is given as 3.22 at  
I;OC, but the fine po~vder will remain suspended in water 
for months. ?'he following suggestions are made for 
analysis: 'The powder obtained by trituration in an agate 
mortar is submitted to  eiutriation and the carbon cleter- 
mination made with that  portion which remains in sus-
pension after five minutes. The  carbon is best estimated 
by combustion with twenty parts of lead chromate, the ad- 
dition of potassium dichromate causing the oxidation to 
proceed with explosive violence. The  . silicon is deter-
mined by fusion with potassium sodium carbonate for about 
six hours, during which time the heat should be increased 
very gradually. iZ very pure specimen gave by analysis: 
Carbon, 30.2 per cent ;  silicon, 69. I per cent;  oxides of 
iron and alumina, 0.46 per cent ;  lime, o. I j per cent ;  
magnesia, 0.09 per cent. 

H. Nloissan has produced the carbide by clissolving car- 
I.~on in fused silicon, but states that it can be much more 
easily prepared by heating in an electric furnace a mixture 
of twelve parts of carbon with twenty-eight parts of silicon. 
I t  is also produced by heating carbon and silica in the  
electric furnace or by allowing the vapors of carbon t o  
come into contact with vailor of silicon, when it is obtained 
in almost colorless, very hard and brittle, prismatic 
needles. Moissan gives the specif c gravity a t  3. I a, whicli 
is also that  determined by Professor J. If7. Richards. 
According to  Moissan, the carbide is not affected by 
oxygen a t  rooo°C, nor when heated in air by a Schlasing's 
blowpipe. Sulphur vapor a t  I O O O O  is also without action, 
while chlorine attacks the compo~ulcl very slowly a t  600' 
and rapidly a t  rzooO. Fused potassium nitrate, or chlorate, 
boiling sulphuric acid, nitric acid, and hydrochloric, aqua 
regia, and mixtures of nitric and hydrofluoric acid are all 
without action. Fused lead chromate oxidizes the carbide, 
but repeated treatment is necessary to  obtain complete 
combustion. Fused potassium hydroxide gratlnally con-
verts it into potassiun~ carbonate ant1 silicate. 3liihlhzeuser 
has also described a boron carbide obtained by heating a 
mixture of boric anhydride with carbon in the electric 
furnace. iZ graphite-like mass is obtained, which after 
further heating in a platinum cruci1)le and boiling with 
acids yields, on analysis, ISC, or R,C,. I t  is described as 
a black powder having similar properties to  graphite, burn- 
ing with difficulty in oxygen, insoluble in nearly all of the 
usual solvents and decom1)osed by fusion with alkali. I t  
is sigilificant that  the Carborund~un Company are about to  
increase their capital stock, and that  among other recent 
orders one has come from 1,ondon call i i~g for $io,ooo 
worth of material. 

FORWIATION O F  PRECIOUS OI'AI, BY 'I'ISE A C T I O N  O1i 

HYDROFLUOSII,ICIC ACID O N  GLASS. 

I'ROFES~OR liniversity of de-G. Ceskro, of the Lii.ge, 
scribes in the Rulletine of L'AcadCmie Royale de Belgique 
the formation of precious opal and other substances by the  
actioll of hydrofluosilicic acid on a glass-contaiiiillg vessel. 

'\V. R, filakr i n  .'G.h.n~.r,XXII.. 554, 11. 14r. 
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The  glass was attacked very unequally, the  upper portion, 
that  above the level of the liquid, being acted upon most 
strongly? with the production of cellular cavities contain-
ing a white translucent substance. In  these cavities and 
also attached to  the bottom of the flask wele likewise 
found beautiful, limpid crystals of hexagoilal form with 
others, unattached, which were appareiltly tetragonal. 
'L'he opalescent inass was built up of concentric layers, 
which were easily separated and which produced fine 
iridescent effects. 'I'his substance proved to  have the  
composition, silica, go per cent ;  water, 10 per cent ;  
corresponding precisely to  the precious opal of Hungary 
and from the chemical point of view to  the polysiiicic 
acid, 3 SiO,. H,O. 'I'he formation of this opal is easily 
understood from the reaction : 

6 SiO,. Xa,O. CaO+a H,  Sil',,=Na, SiF,-+-
Ca SiF,+z ( 3  SiO,. H,O) 

'I'he hexagonal crystals found by their chemical and 
physical properties were determined as fluosilicate of 
sodium, Wa, Si I:,;. 'l'he crystals give in converged light a 
uniaxial interference figure; they are negative in character 
and show a weak double refraction. 'I'he index of re-
fraction for the ordinary ray is 1.300 and for the extra-
ordinary ray I .  296. The  remaining crystals, spoken of as 
apparently tetragonal, were determined to  be biaxial ant1 
orthorhombic (:= 4113)) consisting of a soluble potassiu~n 
fluosilicate. ~'iilally in the  liquid was found a fluosilicate 
of calcium. I t  will be seen that  both the fluosilicate of 
calcium and of sodium, as well as the opal itself, are ex- 
~ la i i i ed  in the reaction above given. 

'I'hese experimeilts recall the historic ones of DaubrCe 
in Paris, who, by superheated water alone, altered a glass- 
coiltailling tube with the production of hyctrated silicates 
resembling zeolites (Pectolite?) and of an alkaline silicate 
in solutiou,together with innumerable colorless,bipyramid- 
a1 crystals of quartz, minute spherulites, microlites and 
even a green pyrosene (I)iopside?). 

IYis now a well-knoirn fact tha t  in the absence of 
moisture many elements and cornpounds which ordiilarily 
react upon each other readily and even with explosive 
rr-~pidityare 'endered inert. 'Thus mixtures of oxygen 
and hydrogen if perfectly dry can not be exploded by the 
electric spark. Many cheinists are now working on these 
lines, and all contributions are of interest in extending the 
experimental data. Mr. V. H .  Veley has already shown 
in the Journal of the Chemical Society of London that  
cjuicklime does not combine t o  an appreciable degree with 
carbonic or sulphurous acids a t  temperatures below 3o0°C., 
anti now in n more rccent paper he has investigated the 
I-ea'ction between the same substance and chlorine. The 
result of Mr. Veley's experiments is t o  confirm the 
observation of others, his conclusions being, first, that  dry 
chlorine does not combine with dry lime a t  ordinary tem-
peratures to  form the  so-called bleaching powder; 
second, that  no .  appreciable chemical change is obserr- 
able between these two substances'below a temperature of 
300°, when n partial replacement of oxygen by chlorine 
takes place, the conditions being analogous to that  of 
baryta and chlorine not specially dried and a t  ordinary 
temperatures. I t  seems probable to  the  writer that  
Veley's method of "drying " is the  real explanation of the  
slight reactions obtained below 300°, in other words tha t  
r r o  action would take place below that  temperature were 
the chlorine and lime nbsok~tebdry. 

BARIUM A N D  STRONTIUM I N  SILICATE ROCKS. 

AT a recent meeting of the Geological Society of Wash- 
ington, and later a t  the Baltimore Meeting of the  Ameri- 
can Chemical Society, Mr. 11'. F. Ii i l lebra~ld presented a 
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valuable series of papers on the widespread occurrence of 
barium and strontium in the silicate rocks, with methods 
for the determination of these elements in small amounts. 
Mr. Hillebrand also deplored the laxity existing in rock 
analysis and brought forward a strong appeal for greater 
completeness in the future. The papers are of extreme 
interest and hardly permit of abstract but can be found in 
full in the February Journal of the Chemical Society. 

THE EXARIINATION OF BEESWAX. 

MR. LYMANF. KEBI,ERhas recently published the results 
of an investigation of commercial beeswax, his general 
conclusioi~s being as follows: H e  finds the beeswax upon 
the  market t o  be adulterated to  the extent of 50 per cent, 
while in the English markets this adulteration may even 
reach 66 per cent. The melting point varies from 62"- 
74OC I t  is raised by adding carnaiiba wax, stearic acid, 
certain mineral waxes and paraffin, and is lowered by 
China wax, Japan wax, cacao butter, resin, tallow, sper- 
maceti, vegetable wax, etc. On the other hand the melt- 
ing point is apparently unaltered when suint wax and 
certain of the mineral waxes are used. The specific gravity 
of the pure wax varies from 0.960 to  0.973, and this appears 
to  be greatly influenced only by resin, carnaiiba wax and 
certain mineral waxes, which raise it, and by paraffin, 
which lowers it. The "acid number" ranges from 19--21 
mg. of potash per gramme of beeswax. Stearic acid resin 
and suint wax increase, while carnaiiba wax, mineral wax, 
cacao butter, paraffin and spermaceti decrease the acid 
number. The  " ether number " varies from 73-76 mg. 
of potash per gramme of beeswax and is increased by 
China wax, Japan wax, cacao butter, tallow and vegetable 
wax. I t  is unaffected by by addition of carnaiiba wax but 
is lowered by mineral wax, paraffin, resin, stearic acid, 
etc. I t  must be noted in this connection that  wax bleached 
by certain chemical agents may have on either number as 
high as 84 and yet be pure. T h e  percentage of iodine 
varies from 8-1 I ,  but here also certain bleaching agents, 
such as chlorine, destroy the value of this test. Paraffin, 
mineral wax and stearic acid lower the percentage, while 
cacao butter, resin, suint wax and tallow increase it. The 
volume of hydrogen ( 5 3 - 5 7 . 5 ~ ~ )  evolved from one 
gramme of beeswax and the percentage (12.5-14.5 per 
cent) of hydrocarbons evidently are the most reliable data 
securable, the former being vitiated by all adulterants ex- 
cepting tallow, and the latter by all except suiilt wax. 
The author gives a resum6 of the best methods employed 
with many references to the literature. 

BU I' L'bR XOSTRUMS. 

VARIOUSnostrums for increasing the yield of butter have 
long been more or lesssecretly upon the market, and not- 
withstanding their frequent exposure, they no doubt meet 
with considerable sale. l'rofessor H. \IT. Wiley has again 
called attention to  these frauds in Farmers' Bulletin No. r 2, 

United States Department of Agriculture. I t  is claimed 
that from one pound of butter, one quart of milk and a little 
of the magic butter compound, two pounds of butter can 
be made ! Analysis shows this compound to  consist of com- 
mon salt, coloring matter and a little pepsin or rennet. 
Such a mixture churned with the butter and milk merely 
coagulates the latter and allows of its incorporation, 
together with considerable water, into the resulting 
"butter " mass. Such outrageous adulteration can be 
easily detected by melting a sample in a test tube and 
comparing with a similar sample of genuine butter, the 
latter showing the fat in a clear limpid mass with only a 
small anlount of water and a little curd, while with the  
former almost half of the whole volume will be a mixture of 
water, curd, and foreign substance. These compounds 
are retailed a t  from $2.00 t o  $2.50 a box of about two 
ounces. 

NCE. 
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Comment on "A New Thermo-Electric Phenomenon." 

AN article has recently appeared in Sc-irmcr,' entitled 
" A New 'l'hermo-electric Phenomenon." I t  is from the  
pen of 11'. Huey Steele, and has been copied and 
abstracted in several journals. I'revious to  seeing Mr. 
Steele's article, but not previous to  its writing, I had 
made a few rough experiments along the same lilies and 
had looked up the subject, historically, t o  see what had 
been already done. 

From what I have been able to  find out, in the course 
of my reading, it seems t o  me that Mr. Steele's phe- 
nomenon is not ' (  new " a t  all, but is, perhaps, a slightly 
different phase of an old phenoinenon first discovered by 
Becquerel in 1 8 2 9 . ~  Becquerel found that  in a platinum 
wire, strained by a spiral and heated a t  one side of 
the strained portion, there is an electric current se t  
up, and he thought that  this was due t o  a difference in 
the propagation or movement of the heat to  right and 
left of the heated portion. However, Magnus and 
hfatteucci have shown that  in a homogeneous metal the 
differences of temperature and pf section are not sufficient 
to  produce a current, and Recquerel's phenomenon should 
be attributed to  a difference in the molecular state. 

In  addition, Sir William 'l'homson3 has shown that  
thermo-electric currents were set up between the  strained 
and unstrained p ~ r t i o n s  of a single metal constituting a 
circuit; the effects in copper and iron being opposite, 
and the residual effect in each case being the reverse of 
the effect when the metals are temporarily strained. H e  
also found the relations between hammered and un-
hammered iron and between brittle and soft iron. 

T o  my mind these experiments are almost identical 
with those of hfr. Steele; practically no wire can be 
obtained that has not been through its own history of 
various strains. (The process of wire-drawing leaves the  
metal in a permanent state of elongation, and the residual 
thermo-electric effect, in that  case, is the reverse of t h e  
effect which is induced by the force applied during the  
wire drawing.) As for the metals which he completely 
melted, I think there can be no doubt (from the very fact 
that " the  effects are not always steady; in fact, they very 
seldom keep steady " and the riircction of the currents keep 
shifting) that  the melted metal was continually ulldergoing 
strains brought abo. t by currents and strata of the metal 
shearing past one another, or, in other words, by a differ- 
ence in the  molecular state a t  different times. In addition 
there is probably, in the case of the melted metals, a 
large effect due to  the thermo-electric action between the  
melted and solid metal that leads to  the galvanometer, 
those a t  the opposite ends of the " clay tubes " being in 
different and continually changing molecular relations. 

Hecquerel must have obtained a considerable E. M. F. 
when he heated his platinum wire to a at~hit~heat and 
strongly affected a galvanometer of 1829. From these 
considerations I do not think that  Mr. Steele's is a " new " 
phenomenon, and I think that  everybody that reads his 
article and compares it with those of Hecquerel and 
Thomson (which are far too extensive to  even outline in 
this note) will agree with me. 

I n  the opening lines of his paper Mr. Steele says that  
it has been " generally known that  electric currents may 
be produced by heating a single metal, if there be any 
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"[2ecque;el's 'l'I'rait6 d'Elrc. e t  Mag.," Yol. I., p. 155 

3Phil. Trans., 1856, p. 711.et seq. 



