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ulation, Gladding’s plan will zof get out all the sulphur, but nty
plan (fluxing with soda) must be adopted.

I have shown that there is not a single point recommended by
Gladding, in deviation from my method, which is fit for adop-
tion, and I must conscientiously advise my brother cheniists to
adhere to the niethod just as I have laid it down in the ¢ Alkali-
makers’ Handbook.”

In conclusion I would add that I have also tried the method
recommended by F. Johnson (Chem. News, 1894. 70, 212),
omitting to precipitate the iron, but reducing it by sodium hypo-
phosphite to the state of protochloride. Even when working
precisely as described by the author, the results were so widely
off the truth, that I can make nothing whatever of this plan.
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HE increasing use of acetone as a chemical solvent, and

especially the relation of acetone to the manufacture of

chloroform, gives importance to any improvement in its produc-
tion.

Up to this time the writer knows of no process of manufacture
except by the destructive distillation of acetates at high tempera-
ture. The acetates are charged into stills and lieated as long as
they yield any acetone. Then the acetates being decomposed to
waste carbonates are discharged and the stills recharged with
fresh acetate, making an interrupted process of repeated charg-
ing and discharging and heating and cooling. This process is
very old; but two patents have been taken out in this country
on sonie details of tlie process and apparatus.

The writer proposed to himself to make acetone directly from
acetic acid by a continuous process, and has accomplished that
object.

In Gmelin’s Handbook of Chemistry, Cavendish Society edi-
tion, 7853, 8, 291, under the head of decomposition of acetic acid
by heat, much work is given where the vapor of acetic acid was

1 Read before the N. Y. Section, January I1, 1895.
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passed througl lieated tubes, acetone being o1e of the products;
and, on this line of investigation, the writer's work was taken up.

It was not difficult to see that the discrepant results reached
Ly the authorities were due to differing pliysical conditiouns, and
different degrees of lhieating. since it wus mechanically quite cer-
tain that a current of vapor passing through a stationary tube,
heated from below, whetlier empty or filled, could uot be heated
to the same degree in all parts of the tube, and therefore could
not give the same decomposition in all parts.

Tlhe work undertaken was conmienced in very long-necked
glass bulbs, lield in a horizontal position, so that they miglt be
stationary or be revolved by liand, and these were lieated by a
bath of Wood's inetal—the acid being passed in, and the prod-
ucts coming out through liorizontal tubes in the long necks.

Iixperiences with these bulbs led to mucl better mechanical
devices. A small flask was arranged as a still, and from this,
by a gas-burner, a coustant current of acetic acid vapor could be
produced at any desired rate. The rate wasregulated by the
rate of supply of liquid acid from an elevated graduated supply
vessel, the supply going to the still thronugh a glass tube, in which
thie rate of dropping was seen and controlled by a stop-cock.
Tlien, by varying the acid supply aud the lheat from the burner,
tlie boiling liquid in the stili could be kept at about a coustant
level, and with a controllable kuown rate of vapor supply.

At soine distance from this end of this apparatus tlie condensing
apparatus was arranged to receive the distillates. The products
of distillation were first received in a flask where niost of the
watery vapor and undecomposed acid was condensed, but where
the temperature continued so ligh that but a mere trace of ace-
tone was arrested there. From the neck of this flask thie remain-
ing gases and vapors passed througl a good condenser, which
delivered the remainder of the water and undecomposed acid
and the acetone into a flask immersed in an ice-bath. Here
almost all the condeusible vapors were condensed. The gases
and uncondensed vapors were taken from: the neck of this flask
to a smull wasli-bottle supplied witlt water, by which the current
of gases was washed. Here waste acetolle enough was caught
to increase the volume of contents to a point at which all went off
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together in the current of gases, and the level remained constant.
Next was a wash-bottle containing a strong solution of sodium
hydroxide. Through this the residual gases were passed in
order that most of the carbon dioxide might be combined.
Finally, the gases were passed through another sniall wash-bottle
containing water. At the small exit tube of this bottle tlie gases
were tested for inflammability, and the proportion of methane
and carbon nionoxide was estiniated by the absence or the degree
of inflammability. Except at the times of testing, this exit tube
was connected to a Sprengel water-pump, and a minus pressure
of one to six cm. of niercury was maintained on the entire appara-
tus. ‘This served to relieve all joints and counections and caused
all the leakages to be inward, whilst a niercuryv-gauge at eacl
end gave due notice of obstruction or irregularities.

These two ends of the apparatus remaining constant, the
intervening space was occupied by the varying form of distilling
or decomposing apparatus. An earthenware drain-pipe, with
movable tile ends served as a furnace. This drain-pipe, sup-
ported in a horizontal position, had six holes drilled above and
below. Each lower hole was large enough to admit a Bunsen
burner with limited air space around it, while the holes on top,
to give exit to the products of the conibustion were smaller. The
deconiposing tubes or stills of wrought iron, with cast iron euds,
occupied this drain-pipe furnace, being connected with the vapor
supply apparatus at one end and the condenser at the other.

Much preliminary work was necessary in getting the apparatus
in good working order, and in following up tangential poiuts,
but these are passed over, and only the important work given—
and that not always in the order in which it was done, but in
an order which brings the results into a more logical sequence
more easily understood.

Two strengths of acetic acid were used. First, an acid con-
taining thirty-six per cent. of absolute acid. But as ‘this gave
distillates unnecessarily dilute it was generally given up in favor
of a sixty per cent. acid, although tlie reactions were not notice-
ably different in the use of the two strengths. Hence with two
exceptions the results given are from a sixty per cent. acetic
acid.
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Reducing tlie work from the disorderly way in which it was
done to a natural order, and rejecting what was not trustworthy,
it is best to begin with some repetitions of work already long on
record. (See Gmelint’s Handbook, and other authorities. )

A tube of wrought iron about thirty-six cm. (fourteen inches)
in length by six and five-tenths cm. (two and five-tenths inches)
internal diameter, reduced at each end to tubing of about six-
tenths cmi. (one-fourth inch), was held stationary iu the ceuter
of the furnace, and connected at one end with the acid vapor
supply aud at tlie other with thie condensers. This tube could
be lieated by the gas-burners to any desired degree up to a dull
red heat. The trials were inade under as nearly the same con-
ditions as practicable, the running time being about tliree and
five-tentlis hiours, and under close observation. The amount of
sixty per cent. acetic acid which could be passed in, in vapor
during this time, varied much—generally 250 to 350 cc. The
quantities used were always reduced to absolute acid (HC,H,O,
=59.86), and the results are given in the same acid, but a
ligh degree of accuracy was impracticable, and therefore not
ainled at.

(1) With the tube empty and heated nearly to redness at
first. and finally to a dull red lieat, 290 cc. of sixty per cemt. acid
= 174 grams absolute acid, was passed in in three and five-tenths
hours. About 111 grams of this acid passed thirough unchanged,
and sixty-three grams were decomposed. That is, about 63.8
per ceut, came through uunchanged. and 36.2 per cent. were
decontposed. In the first receivinug flask, kept ot by the vapor,
there was no acetone, but only 132 cc. of a fifty-thiree per cent.
acid. In the second flask, in the ice-bath, there was 115 cc. of
a thirty-six per cent. acid ; and this liquid, roughly estimated by
thie iodoforin test, contained ten to twelve per cent. of acetone.
From tlie final waslh-bottle came a stream of inflammable gas—
probably methane and carbon monoxide—that would burn almost
contiituously.

(2) Next, this stationary tube was filled with coarsely granu-
lated pumice-stone, freed from large pieces and from dust, and so
tightly packed as to have spring enough to keep the tube full
wlieén expanded by heating. Into this, in tliree and five-tenths
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hours, 189 grams of absolute acid, in vapor, were passed, and
yielded in the first, hot flask 103 cc. of fifty-four per cent. acid
= 55.62 grams absolute acid. In the second, ice-bath flask 138
cc. of 38.4 per cent. acid = 52.97 gramsof absolute acid, making
108.6 grams out of 189 grams distilled over unchanged, and 8o.4
grams decomposed. The contents of this second flask were about
14.5 per cent, acetone. The stream of iuflammable gases wus
estimated as being not less but, rather greater than with the
empty tube.

(3) Next, took the pumice from the tube, divided it into two
parts, and rejecting one-half, intimately mixed with the otler
half 500 grams of dry, precipitated bariumn carbonate. Charged
the tube with thiis miixture, having a little unmixed pumice at
both ends. Barium carbonate was selected to multiply surface,
as being a rather heavy powder that would not slirink nor fuse,
nor be likely to decompose.

About 450 cc. of sixty per cent. acid =270 grams of absolute
acid were passed, in vapor, in thiree and five-tenths lhours, into
this mixture, lieated as before. Tlie distillate in the first, liot
flask was eighty-one cc. of acid water of only one and six-tenths
per cent. = one and three-teuths grams absolute acid. In the
second ice-bath flask was 227 cc. sp. gr. about 0.953. containiug
one and two-tentlis per cent. acid = two and seven-tentlis grasms
absolute acid. Of the 270 grams passed in, four grams only dis-
tilled over unchanged, while 266 granis were decomposed. The
227 cc. of distillate in the second flask coutained about 23.3 per
cent. of acetone. This proportion gives about tweuty per cent.
of acetone from the 266 grains of absolute acid used. Tle
stream of inflammable gases was very niucli greater thau in the
other experiments, burning with an almost coutinuous large
flanie.

The desired splitting of acetic acid to yield acetone requires
two molecules of tlie acid to yield one niolecule of acetone, the
residuary products being one molecule each of carbou dioxide
and water. That is, 120 grams of absolute acetic acid sliould
give

58 grams of acetone,
44 ‘°  *‘ carbon dioxide,
18 ‘Y water, or
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by percentage the acid sliould give
48.33 per cent. acetone,
36.67 a carbon dioxide,
15.00 * water.

When mniarsh-gas or methane (CH,) and carbon monoxide
(CO) are formied it is probably largely, if not entirely, through a
secondary decomposition of the acetone by a higher heat than
that which gives tlie primary decomposition into acetone, carbon
dioxide, and water, aud wheun acetone and methane are produced
together, it is rational to suppose that inequalities of heating are
tlie cause. That is, if acetone be produced it indicates that the
exact conditions required are present at that time and place.
Then it follows that if these exact conditions be extended
throughout tlie whole time and place of reaction the acetone
splitting of tlie acid only can occur, and no methane or other
products of other reactions can be produced. The conditions for
producing these different reactions are doubtless different degrees
of heating, and uniformity of reaction can be expected only from
uniformity of lieating. And the differences in the degrees of
heat required to produce the different reactions here, do not
seem to be great.

The physical and niechanical conditions of heating a station-
ary tube can not possibly vield an equal degree of heating to the
contents of such a tube, especially where only a part of such con-
tents is in motion. Even if the whole outside of the tube could
be equally heated—as it could not be practically—the contents
would be cooler from circumference to center. But in this case,
where a current of vapor at about 100° C. is passed continually,
into a tube the outside of which is kept unequally heated to 500°
or 600° C., and where this current has to find its way at varying
speed through varying friction and expausion, only a varying
decomposition can be possible, and the conclusion must be that
if uniform decomposition is to be reached it must be through
uniforin conditions.

Equable heating in a stationary tube, under the conditions of
this process, being impracticable, it became necessary to devise
some better forn of still; and a careful consideration of the prin-
ciples involved, and tlie especial mechanical difficulties of this
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decomposition, led the writer to a form of rotary still, which,
after some alterations and modifications, has proved successful.

A wrought-iron tube about thirty-six cm. (fourteen inches)
long by 12.7 cm. (five inches) in diameter, contracted at the ends
to central hollow journals of about two cm. (three-fourths inch)
external diameter and one and two-tenths cm. (five-tenthsinch)
bore, free to revolve, was supported in the center of the eighteen
cm. (seven inches) drain-pipe furnace and connected at one end
with the vapor supply and the other witl the condensers by air-
tight glands or ‘‘stuffing-boxes.”” Tle ends were provided with
charging and discharging openings which could be closed air-
tight, and the still was revolved slowly by means of a pulley on
oute end of the hollow shaft. A small stationary tube passed into
the still through the revolving shaft to convey the acid vapor to
the entrance of the still at oie end, and a similar tube gave exit
to the products of the decomposition at the other, condenser end.
It was necessary to protect this tube from obstruction by dust
carried by the current of vapors, and tliis was done by a cartridge
of rolled up, wire cloth, filled with glass wool. This rotary still
was driven at tlie rate of thiee to six revolutions per minute by
a small water-motor, and was found to heat with great equability
as it revolved over the burners. Inside of the still, at equal dis-
tances apart on the peripliery, five L-shaped, longitudinal strips
of slieet iron were riveted. These were necessary to prevent the
charge from: sliding round as the iron became smooth, and they
were found to carry tlie charge round, turn it over, and mix it
niost effectively at each revolution. Thus, while by the revolu-
tions over the source of heating the shell was heated very uni-
fornily, this continuous nioving and turning over of the contents
must bring all parts of the charge, solids and vapors alke, in
successive contact with tlie liot surfaces and the cooler atmos-
phere of the still, and thus secure a fair degree of equable heat-
ing. The still being about one-third filled with the solid charge
and slowly rotated, the charge occupies principally,—not the
bottom of the still directly over the fire, but the ascending third
wlich has just been over the fire. Tlen, as the charge is car-
ried up, the superficial cooler portion, too deep to be held by the
longitudinal shelves, slides back upon the hot surface below,
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while the portion carried on by the shelves falls back, shielf by
shelf, from contact with tlie hot shell througl the atmosphere of
vapor,upon the cooler portions below to be mixed and carried up
again in a similar order. At the same time the whole atmosphere
of the still is filled with dust which becomntes very fine, and very
largely multiplies the surfaces of contact with the vapor, for de-
composition, whilst the vapors pass slowly and uniformly and
with a minimum of friction to the exit at the condenser end. If
the miotion and lheating of a charge in this still be compared with
those in a stationary still with a horizontal stirrer driven by a
vertical shaft, the advantages of tlie former will be easily under-
stood. Tle latter moves tlie cliarge round over the fire, but has
a contparatively slight effect in bringing new portions of the
charge successively in contact with the heating surfaces, and it
does not tend to prevent horizontal stratification of the charge
with consequent irregular heating : and it does not tend to the
fullest coutact of tlie vapors with the surfaces of thie charge,
where the decomposition probably takes place. After the inevi-
table number of trials and adjustments and breakings down, the
following successful experiments are selected from a large num-
ber.

{4) As a parallel experiment to (1) with the stationary still,
the rotary still was used empty.

About 200 cc. of thirty-six per cent. acid = seventy-two grams
of absolute acid was slowly passed into the heated, rotating,
empty still.

The first hot flask of distillate contained thirty-three cc. of acid
of 14.6 per cent. = 4.82 grams absolute acid.

The second ice-bath flask contained 142 cc. of acid acetone 12.6
per cent. = 17.89 grams absolute acid. Then 4.824-17.89=
22.71 grams absolute acid distilled over uuchanged. Then
seventy-two grams—22.71 =49.29 grams of acid decomposed.
The second distillate gave an estimate of 12.1 grams acetone.
Then as 49.29 acid: 12.1 acetone:: 100:24.5 per cent. acetone
from the acid. The current of inflammable gas was considera-
ble. but less than in (1).

{5) The rotary still was charged with about a liter of the same
graunulated puniice used in (2), and when heated about 295 cc.
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of sixty per cent. acid = 177 grams of absolute acid was passed
in, in vapor during three and five-tenths hours.

The first distillate, hot flask, had 108 cc. of acid water of four
and four-tenths per cent.=4.75 grams acid.

The second distillate, ice-bath flask, had 116 cc. acid acetone
two and four-tenths per cent. acid = 2.78 grams acid.

Then 4.75+42.78 =7.53 graims acid caie over unchanged, out
of 177 gramis passed in; or, 177 —7.53=169.47 grams decou-
posed.

The acetone estimated by iodoforin was 24.3 per cent. of the
acid decomposed.

(6) About 500 grams of precipitated barium carbonate was
put into the rotary still on top of the charge of pumice, and
when the whole was heated, 380 cc. sixty per cent. acid = 288
grams of absolute acid was passed in, in vapor during three and
five-tenths hours,

The first distillate was 108 cc. of acid water containing three
and nine-tenths grams acid.

The second distillate was 135 cc, of acid acetone containing
two and seven-tenths grams acid.

228 granis acid —six and six-tenths grams over unchanged =
221.4 grams decomposed.

The estimated acetone was sixteen per cent. of the acid
decomposed.

Much inflammable gas throughout tlie process.

(7) About 456 grams of precipitated barium carbonate put
into the cleaned-out rotary still, and when heated 510 cc. of
thirty-six per cent. acid = 183.6 grams absolute acid was passed
in, in four and five-tenths hours. About 24.5 grams of acid
came over unchanged, leaving 159.1 grams, decomposed.

The acetone was estimated at 53.7 grams, or about thirty-four
per cent. of the decomposed acid.

(8) Charged the rotary still with 1000 grams of dry barium
acetate and distilled this acetate as long as it would yield a dis-
tillate, and until it was reduced to 770 grams.of bariumn carbon-
ate quite free from acetate. This yielded acetone estimated by
iodoform at about sixty per cent of the theoretical quantity.

When the distillation from the acetate had ceased the receiv-
ers were changed and 490 cc. of sixty per cent. acid = 294 grams
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of absolute acid were passed into this charge of carbonate in
about four and five-tentlis Lours.
The distillate was received in five fractions.

1st. 37 cc. of acid water containing 15.6 per cent. acid or 5.77 grams,

2ud. 256 ‘* ** dilute acetone ** 4.4 0 11,260
3r(1. 230 i X} K] i i 9‘6 [ X} [ . 22.08 (K}
4th' 46 X} X} LK} X} LK} I[.O . K] [ i 5.06 X
Sth- 26 i i i i . 17.6 i [ . . 4'58 ie
595 cc. Distilled over undecomposed, 48.75 grams.

294 granis— forty-nine grams= 245 grams decomposed.

In eaclh of the second and third flasks was about forty cc. of
water at the start. Tlen eighty from 595 gave 515 cc. of total
distillate from the 490 cc. fed in.

Acetate required from 245 grams acid 118 grams. Estimated
yvield seventy-otie gram or sixty per ceut. of the required yield.

On the following day, without having opeuted the still, it was
relieated and 330 cc. of sixty per cent. acid = 318 grams of abso-
lute acid was passed in, in vapor. From low street pressure in
the gas-mains the heat on this day was deficient.

st distillate 30 cc. acid water containing 19.6 per cent. acid or 9.8 grams.

2d o 255 ** dilute acetone ** 0.0 ‘¢ ot 25,50
3(1 ‘e 138 (i i .. i 6.0 i i i [N 8.3 [
443 cc. 43.6grams.

318 grams — forty-four grams = 274 grams acid decomposed.
Acetone required from 274 grams acid 132 grams. Estimated
yield ninety-five grams or seventy-two per cent. of the required
yield.
Ou the day following, again without opening the still, in about
four hours, passed in 535 cc. of sixty per cent. acid = 321 grams
of absolute acid.

1st dis.. hot flask, 22cc.acid water containing 7.6 per cent.acid or 1.67 gms.

2d  ** ice-bath, 258 * dilute acetone * 4.8 4 38
3(1 X} [N} ISI,“ X [N X} 7.6 K] K] i i 9.96 [
411 cc. 24.01gms.

321 graimns — twenty-four grams = 297 grams acid decomposed.
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Acetone required by theory from 296 grams acid 143 grams.
Obtained by estimate about 113 gramis or nearly eighty per cent.
of the required yield.

Now, upon cooling and opening the still, samples taken from
various parts of the contents were all found té be barium carbon-
ate and free from acetic acid.

During the progress of these distillations from pumice stone,
from carbonates, and from tlie empty stills alike, whenever the
supply of acid vapor was cut off the distillation almiost instantly
ceased, showing that there was tlien nothing in the still to
deconipose.

This, then, is the fmproved, continuous process for the pro-
duction of acetone directly from acetic acid, which avoids and
saves tlie intermediate steps of fornting and decomposing ace-
tates.

The formation of acetates in the still was repeatedly tried
with both barium and calcium carbonates, but always failed
until the temperature was reduced to about the boiling-point of
water, or the condensing-point of watery vapor, and then the
acetates formed, cohered and adhered to the ribs and shell of the
still, and no longer nioved until again decomposed by a higher
heat.

Corresponding trials were made with calcium carbonate and
with calcium acetate decomposed to carbonate, with results very
simnilar to those above given. but the bariuni carbonate seemed
to answer best, possibly because it yields a heavier powder that
occupies less space and moves better,

Wlen cominercial calcium acetate was used, tarry matters
obstructed the exit tubes and contaminated the distillates. The
portionn of these tarry matters that was reduced to charcoal in
the still, and there mixed withh the carbonate, seemed to be
rather beneficial than obstructive. But on the whole the pro-
cess appeared to do better witli carbouates reduced from acetates
that were made for the purpose from good materials. As the
process seems to be rather a inechanical or pliysical one of sur-
face contact, it would be reasonable to expect better results froni
reduced carbonates than from precipitated carbonates. And it
is still an open question whether, on the large manufacturing
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scale, with better control of the essentials, heat and motion,
pumice or bone black, or some other such substance, will-not be
better than the carbonates. Of one thing the writer is quite
convinced, and that is that the close regulation of the heating
within narrow limits of variation, is far the most lmportant ele-
ment in the process. Within very narrow limits, too little heat
gives undecomposed acid, while too much gives inflamiable
gases in place of acetone. But on the large scale this element
will be under much better control, whilst a proportionately
longer still will give the acid vapor farther to go and a pro-
longed exposure to the limited heating and contact.

There are 1o patents sought for on this process or apparatus.

The dilute acetone from this process is fairly good and clean,
and is colorless except for the action of the free acid contained
on the iron tubing. With the free acid the specific gravity by hy-
dronteter varies between 0.93 and 0.97. No part of the distillate
has more than a thin film of oil on the surface too small to be
measured, and this oily surface is only in the first flask with the
acid water. On further dilution of the ice-bath distillate it is
rendered opalescent for a minute or two and then becomes again
transparent.

This distillate (undiluted) is a good solvent for miany sub-
stauces, and is probably pure enough for the manufacture of
chloroforni.

Whern allowed to stand sonte days upont caustic lime and then
poured off and rectified, it is much improved in character and
strength, and is then adapted to a still larger number of uses,
and is perhaps better adapted to tlie manufacture of chloroform.

The product of this first rectification was then digested with
about ten per cent. of dry calciumn chloride. This abstracted
most of the wuter and settled in dense solution at the bottom of
the bright yellowish acetone. This latter was separated and
distilled, and again digested for several days with ten per cent.
of fresh calcium chloride, being frequently well shaken. Again
twice separated and distilled from fresh portions of calcium
chloride, in a capacious flask with a good Hempel tube filled
with sinall glass marbles, and tlie whole apparatus filled with
well-dried air, and distilled directly into specific gravity bottles,
such as are described in the Ephemeris, 4, 1448—it gave six
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fractions, four of which had the specific gravities at 1§ C., as
follows: First, 0.79662; second, 0.79704 ; third, 6.79712; sixth,
0.79793. The irregularities of these differences are doubtless
due to differences in rate of boiling, yet they demonstrate con-
clusively that the first fraction can not be anhydrous.

Authorities differ much as to the specific gravity of acetone.
The lowest noticed is, given by W. H. Perkin, Ph.D,, F. R. S.,
in the /. Chem. Soc., 1884, 45, 478. He gives the specific grav-
ity at 435 as 0.79652, and at §c as 0.78669—and says this is
lower than that usually observed, but agrees pretty closely with
that of Linnemnann, who obtained $§c=o0.7975. Thorpe’s num-
ber, calculated for this temperature, gave {{s = 0.80244. Judging
from the circumstance that the writer’s fractions did not agree,
and that therefore there was no constant boiling-point to his
distillate, and hence 110 part anhydrous—his and Perkin’s results
are both too high.

Notwithstanding this, the writer accepts, for the present at
least, his own result as a basis for the following specific gravi-
ties of dilutions. His best results as obtained by the use of his
above-mentioned specific gravity bottles, and a sensitive ther-
mometer in tenths of a degree, recently compared with a stand-
ard, are as follows:

At £ C. 0.808157. At 1§ C. 0.796620. At 2§ C. 0.786988.

It was first desirable to know whether dilutions of acetone
with water were mere mixtures, or whether as in the case of
alcohol there was molecular combination witll contraction and
elevation of temperature. It was found that when forty cc. of
acetone of about ninety.per cent. was mixed witlh forty cc. of
water there was a contraction of three and two-tenths cc., and
an increase of temperature of 5.6° C., with an effervescence of
gas as in alcohol.

The proportion of ten grams of recently boiled distilled water
added to ninety grams of this distillate, mixed by connecting
two flasks with the weighed quantities. and passing the liquids
back and forth without exposure to external air or loss of vapor,
gave the following specific gravities:

Acetoute at 42 C. 0.8371. }§5 C. 0.8260. & C.0.8168 for ten
per cent. of water, or ninety per cent. acetone.



200 IMPROVEMENT IN THE MANUFACTURE OF ACETONE.

This method of dilution by weighing the acetone and water
separately in flasks and then conmnecting the flasks for mixing
witliout loss of vapor or outer air contact was adopted for the
basis of the following Acetone Table. The lines of the table
that are given in heavy-faced type are given from actual obser-
vation, and the remainder by interpolation.

Acetone = C,H O, or dimethy] ketonte = CH,COCH, is a trans-
parent, colorless, mobile, light, inflammable liquid of an agree-
ablespirituous orethereal odor. with a suggestion of mint, and a
sharp, Dbiting taste. The suggestion of mint in the odor varies
in strength in different samples, and probably does not belong
to acetone, but comes from a minute trace of impurity. It boils
at 56.3° C. (Regnault). The specific gravity when very nearly
anlivdrous is at 47 C. 0.808157, at 12 C. o.596620. at 33’ C.
0.786988. It mixes 11 all proportions with alcohol and water,
and is a very general solvent, dissolving many substances that are
insoluble in alcoliol.

ACETONE TABLE.
The lines of figures in broad-faced type arc given from actual
observation. The remainder of the table is interpolated.
The Acetone assumed for the basis of the table was not abso-
lutely anhydrous, though probably very nearly so.
In the percentages no account is taken of the weight of the
gases liberated on mixing acetone with water.

SIECIFIC GRAVITY AT SPECIFIC GRAVITV AT

R A N Percent- [ I . Percent.
S e B¢ ageby SO .. agehy
o 15° 25° weight. 4° 15 28° weight.
0.8082  0.7966  0.7870 100 0.8524  0.8425 0.8338 84
0.8111  0.7995  0.7900 a9 0.8549  0.8453 0.8366 83
0.8139 0.8025 0.7930 98 0.8575  0.8481 a.8304 82
0.8168  0.8054  0.7959 7 a.8600  0.8508  0.8422 81
0.8197 0.8084 0.798g 96 0.8626  0.8536  0.8450 8o
0.8226 0.8113 o0.801g 95 0.8651  0.8561  0.8476 79
0.8255 0.8142  0.8049 94 0.8676  0.8587  0.850:2 78
0.828; 0.8152  0.8v79 93 08701 08612  0.8528 77
0.8213  0.8201 0.8109 92 0.8726  0.8637 0.8534 76
0.83542  0.8231 0.8138 91 0.8752 0.8663 0.8380 75
0.8371 0.8260 0.8168 go 0.8777 0.8688  ©.8603 74
0.8397 0.8288  0.8196 89 0.8802 0.8714 «.8631 3
0.8422  0.8315 o0.8223 88 0.8827 0.8739  0.8657 72
0.8448 0.8343 0.8253 87 0.8852  0.8764  0.8683 i
0.8373 0.8370 0.8281 86 0.8877 0.8790  0.8709 70

0.8398  0.8308 ©.8309 85 0.8g00  0.8813  0.8732 69
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SPECIFIC GRAVITY AT SPECIFIC GRAVITY AT
N A . Percent. l» N N Percent.
Loc. Boe. Boc aseby t_c. Bre B¢ mgeby
4° 15° 25° weight. 4° 15° 25° " weight.
0.8923 0.8836 0.8756 68 0.9469 0.9392  0.9332 43
0.8946 0.8858 0.8779 67 0.9489 0.9412 0.9353 42
o. 0.8881  0.8803 66 0.9508  0.9433 ©0.9375 41
0.8992 ©0.89g04 0.8826 65 0.9527 0.9454  0.9397 40
0.9014 ©0.8927 0.8850 64 0.954I 0.9469 0.9413 39
0.9037 0.8g50 0.8874 63 0.9554 0.9484 0.9430 38
0.9060 0.8973 0.8397 62 0.9567 0.9499  0.9446 37
0.9083 0.8996  0.8g2I 61 0.9580 0.9514 0.9462 36
0.9106 o0.9019 ©0.8044 60 0.9594  0.9529  0.9479 35
0.9129 0.9041 0.8¢68 59 0.9607  0.9544  0.9495 34
0.9I51 0.9064 0.8991 58 0.9620 0.9559 0.93I2 33
0.9I174 0.9087  0.90Ij5 57 0.9634 0.9574 0.9528 32
0.9197 0.9I10 0.9038 56 0.9647 0.9589 0.9545 31
0.9220 0.9133 ©0.gob2 55 0.9660 0.9604 ©0.9561 30
0.9243 ©0.9156 0.9086 54 0.9674 0.9619 0.9578 29
0.9266 0.9179 0.9109 53 0.9687  0.9635  0.9394 28
0.9289 0.9202 0.9I33 52 0.9700  0.9650  0.96II 27
0.9311  0.9224 0.9156 51 0.9714  0.9665  0.9627 26
0.0334 0.g247 0.9180 50 0.9727 0.9680  0.9644 25
0.9354 0.9268  0.9202 49 0.9740  0.9795  0.9660 24
0.9373 0.9289  0.9223 48 0.9754 0.9710  0.9677 23
0.9392  0.9309  0.9245 47 0.9767  0.9725  0.9693 22
0.94I1  0.9330 0.9267 46 0.9780 0.9740  0.9709 21
0.9431 ©0.9351  ©0.9288 45 0.9794 ©0.9755  0.97206 20

0.9450 0.9371  0.9310 44

REPORT OF COMMITTEE ON ATOMIC WEIGHTS, PUB-
LISHED DURING 1894."

By F. W. CLARKE.
Recelved January z, 1895,

To the Members of the American Chemical Society :

OUR committee upon atomic weights respectfully submits
the following report, whicli suminarizes the work done in
this department of chemistry during 1894. Although the volume
of completed determinations is not large, it is known that several
important investigations are in progress, from which valuable
results may be expected in the near future. It is in this coun-
try that the greatest activity exists, and that the greatest prog-
ress is being made at present; and the preparation of these
reports is therefore a peculiarly appropriate function of the
Society. ‘The data for 1894 are as follows:
The H: O ratio.—An interesting attempt at the indirect meas-
urement of this ratio, which is the base line upon which our sys-
1Read at the Boston Meeting, December 28, 1804.



