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ART. XIV.-Rem·ew of Dr. Antisell's Worlc on Photogenic Oils, &e. 

[The following Review of Dr. Antisell's book on Photogenic Oils has been 
for some months in type waiting an opportunity when our other engagements 
would permit its publication. It will amply repay the careful perusal of aJl 
who are interested in this important practical subject.-EDs.] 

REVIEW. 

1. The Manufacture of Photogenic or Hydro-Carbon Oilsl!0m Coal and 
other Bit1lminoUB Substances capable of supplying Burning Fluids; by THOMA S 
ANTISELL, M.D., Professor of Chemistry in the Medical Department of 
Georgetown College, D. C., etc. etc. New York and London: D. Appleton & 
Co. ]859. pp. 144.~In entering an earnest protest against the work before 
us, we would not have our motives misunderstood. Weare not of those 
who would condemn a book solely on the ground that it is "not so good 
as it should be," and will not therefore urge this objection against the effort 
of our A uthor, although it would be hard to find a case to which the charge 
would more forcibly apply. But we do condemn most heartily the presump­
tion of the man who in these days attempts to write a handbook upon any 
scientific or technological subject with which he is not somewhat familiar. 
We believe, moreover, that errors, either of omission or of cQmmission­
accidental or intentional-in scientific writings, which exceed the well·under­
stood conventional limits of tolerance, should not be allowed quietly to pass 
without correction. 

Dr. ANTlsELL, from his position of chemical examiner in the Patent Office at 
Washington, has naturally had a rare opportunity of familiarising himself with 
the recent improvements which have been made-or claimed-in the manufac­
ture of coal oils. In the work in question, he has published an index of these, 
which cannot but be acceptable to all who are interested either in the practi­
calor scientific consideration of the subject. Had this list been published by 
itself, or had it been incorporated with a portion of the materials which Dr. A. 
has now exhibited, in an article, or a short series of articles, in some one of 
our scientific or technological magazines, it would have been most gratefully 
received, and, we doubt not, widely copied. Diluted and scattered as tllis 
information has been, however, that it might fill a volume, its value has been 
lessened in no slight degree. 

We have endeavored, ill vain, to make out the point of view from which the 
Author regarded his subject. Claiming the attention of all persons engaged 
in the manufacture of liquid products from the distillation of mineral combus­
tibles, his work is nevertheless not a didactic one. In it scarcely any attempt 
is made to instruct the manufacturer, either by a clear enunciation of general 
principles to be followed, or of special details to be observed in given 
cases;* while a most lamentable lack of familiarity with the chemistry of the 
subject is continually exhibited throughout the work. Indeed the book is 
simply a jumble of badly selected extracts, huddled together in a manner 
which must be anything but edifying to the student. As a. compilation, it 
has the merit of directing attention to a number of sources from which valu­
able information may be derived; while it has the great fault of omitting to 
mention numerous other sources of knowledge of equal or of greater value. 

In several instances, moreover, erroneous assertions are made, or wrongful 
conclusions drawn. One or two of these we propose to discuss and correct 

'* In this respect onr author has fallen far below the level attained by previous 
writers upon the subject. Compare for example: UBLENBUTB, Handhuch der Photo· 
oen-'Und Paraffin-Fabrikation. Quedlinburg Basse, 1858. 
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in this article. Our attention will be especially directed to the first chapter of 
Dr. Antisell's book-" History of the Art"-for in it are errors which have too 
long been current in the annals of chemical science-errors, the repetition of 
which by our author is the more unpardonable, since, from his very position, 
he should have known them to be such. Indeed, from statements to be found 
in various parts of his work, it would appear that he must have known of these 
errors-that he must have been in possession of mOlilt of the facts which will 
here be brought forward. 

That we may form a correct notion of the subject under discussion, let us 
here digress for a moment. 

As a general rule, when any bituminous substance is subjected to distilla­
tion-in the ordinary acceptation of the term, i. e., when it is gradually heated 
in any appropriate apparatus, a quantity of an oily fluid is produced, which 
may be collected in receivers; small quantities of gas, water, and other inci­
dental products being at the same time obtained. 

The oily liquid, which alone ihterests us here, known in this country as 
crude coal oil, is a mixture of various hydrocarbons, among which the wax-like 
substance Paraffine is an almost never-failing constituent. Crude oil, though 
of course varying greatly, according to the sources from which it is derived, 
like the various marketable" coal oils" obtained from it by purification, is spe­
cially characterized by its low specific gravity, being capable of floating upon 
water. 

When, on the other hand, a bituminous substance, instead of being gently 
and gradually heated, is suddenly exposed to the action of an intense heat­
when, as in the ordinary process of gas-making, it is thrown into vessels of iron 
or clay, which have p7'e'IJ'Iously been brought to a bright red heat, a different set 
of products is obtained. A large quantity of permanent gas is produced, while 
the liquids formed are no longer the light oily compounds just spoken of, but 
are composed of another set of hydrocarbons which taken collectively, are 
heavier tkan water. These constitute coal-tar. Among them paraffine is no 
longer found, excepting in comparatively rare instances, another solid sub­
stance, Naphtbaline, being a characteristic component of the mixture. When 
the process to which the bituminous matter is subjected is a mixed one, i. eo, 
when a portion of the substance comes in contact with strongly heated surfaces, 
while other portions receive only an amount of heat sufficient to distill off oiJs 
of the kind first described, a mixed product, containing both coal-oil and coal­
tar. is naturally obtained. As an instance of Buch mixed product may be men­
tioned the tar obtained in the preparation of gas from Boghead coal,· it being 
almost impossible, in this case, to maintain tlle retorts at the temperature best 
suited for gas-making. on account of the great amount of heat which is ren­
dered latent by the enormous volume of gas generated by this highly bitu­
minous substance. 

It dlhould lie mentioned, that both crude coal-oil and coal-tar contain a quan­
tity of " light stuff," composed of several exceedingly volatile and inflammable 
liquids. Some of these naphtlla-like fluids, for example benzol-the benzine of 
the French-(known as benzule in the private vocabulary of Dr. A ntisell, or that 
of his proof-reader)-mayoccur both in crude-oil and in tar; others do not. 'Ve 
refer to these " light-stuffs" here merely for the purpose of explaining that they 
have been at times spoken of as "volatile oils," from the resemblance which 
they bear to spirits of turpentine and other essential oils, and to eliminate them 
from the discussion. They are of but minor interest at the present moment, 
when compared with the true" coal-oil" now so largely employed in this coun­
try. We may mention, in passing. that Dr. Antisell has very inconsiderately 
obscured his historical sketch of tile progress of the art of distilling coal-oil 

* In tbe same class are several Scotch cannela, our own Breckenridge and allied 
coals, also tbe Albert coal of New Brunswick RIId the like. 
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by blending with it the question of coal-tar naphthllt1. He has, for that matter, 
been unfortunate throughout. in the presentation of this part of his subject; all 
the crude liquid products of distillation. at whatever temperature the process has 
been conducted, being indiscriminately classed by him as tar. Now, it is well 
known to practical men, as hail already been describell. that tha products ob­
tained frOID bituminous matters by slowly distilling them, is as different from 
coal-tar as ether is from alcohol. The term crulle-oil, by which the first-named 
liquid is known to maDllfaeturers in this country,char~.cterizes it perfectly; so 
does the term huile de schiate (writlen at times simply" achisle") of the French.-

It is surprising that Dr. Antisell should have followed the example of sev­
eral German authors-without their excuse-in thus perplexing his readers. 

In returning from this digression, we would expressly declare our disbelief 
in the adage which allows for the existence of no novelty. Still we do believe 
that very few of the arts have sprung into existence in a day, their parfE'ction, 
and especially their development, having almost always resultall from the suc­
cessive labors of numerous individuals; and we do believe that the inventor, 
who first practically" applies" any abstract knowledge, and thus creates a new 
art or branch of industry, is entitled to credit therefore-and to far more credit, 
and that of a different order, than the man who subsequently introduces this 
art into a foreign country. We would not detract from the efforts of the latter; 
on the contrary, would accord them high praise; but we desire, first of all, 'to 
see justice meted out to him who created the art-to those who increase hu­
man knowledge, sooner than to its mere diffusers. 

We would therefore join issue with Dr. Antisell when, in his preface. he 
tells us that his book is a" record of the origin and conllition of an infant 
art," and again mentions" this new branch of industry." So, also, in the first 
lines of his Historical Introduction, where he speaks of "the new and exten­
sive manufacture of oils from coal and other bituminous substances." For 
these statements are not only erroneous in themselves, but they-no less than 
the unfair allusions which appear on subsequent pages-tend to do great in­
justice to earlier inventors, and especially to the memory of a man whose 
name must ever remain inseparably connected with the history of the art of man­
ufacturing the fluid DOW known as coal or paraffine-oil. We refer to SEL­
LlaUE. More than twenty-five years ago. this inventor's method of obtaining 
sUl'h oil was described in the JOlLMlal des ConnaiBBancell UBUelles, for Dec., ]884, 
p. 285. (See also Dingler's Polytechnischell Journal, 1835, lvi, 40.) This article 
was subsequently followed by numerous others, until in Sellillue's patent of 
March 19. 1845, we find the whole subject treated of most fully and clearly. 
As a lucid and truthful description of his processes and of the products ohtained, 
this specification is most praiseworthy. Few subsequent writers upon the sub­
ject have been able to add anything to the stock ot' knowledge which it im­
parts. Taken for all in all, it is doubtless the most meritorious essay which 
hu ever been published upon the art of manufacturing coal-oil. We can but 
reiterate our statement, that the brief, inaccurate, and exceedingly superficial 
comments which have beE'n bestowed by Dr. A. (pp. 9, 80, etc.) upon the 
information which Selligue has imparted in his admirable series of essays, 
does great injustice to the subject as well as to this author. 

Leaving filr a moment the minute consideration of Selligue's improvements, 
let us first glance at the labors of some of his predecessors. 

As Dr. Antisell has truly saia (p. 7), the discovery of the production of oil 
from coal appears to date as far hack as the time of Boyle, (1728-1799), when 
the well known experiments of Dr. Clayton were made.t 

* 'Ve may hpre observe, that throughout this article we shall translate the French 
term I/Uile de RchiBte, by its Engli.h equivalpnt, enal·oil. 

t Pllllosophica1 Transactions, Jan. 1739, No. 402, p. 69; ill Martyn's Abridgment, 
vol. iX- p. 396. 



on Photogenic or Hydrocarbon-Oils f7'om Coal. 115 

In distilling coal from a pit near Wigan in Lancashire, this observer ob­
tained, first phlegm (water), then oil, and finally gas. 

No doubt an earlier record of similar experiments might be found in the 
writings of the alchemists, who, as is well known, subjected almost every sub­
stance to processes of distillation. 

During the last century attention was again several times called to the 
fact.* 

It would seem, however, that nothing very definite was published before the 
year 1880. UNVERDORBENt had, indeed, in the precedmg year, called atten· 
tion to oils distilled from petroleum, and even appears to have obtained paraf­
fine-to which however he gave no name.f The attention of the scientific 
world was first really attracted to this substance by the memorable memoir 
of Reichenbach,§ who separated it, in the first instance, from wood tar, and 
described its properties at length. In the following year, Reichenbachll is 
at great pains to prove that the crude-oil, obtained by slowly distilling coal, 
contains no naphthaline,~ that naphthaline is not a product of the !;Ilow distil­
lation of coal, but is a resu1t of the subsequent decomposition of Buch products 
by heat; and that the coal-tar of gas-work!! is not crude-oil, but an impure 
mixture of the products of distillation with those resulting from their decom­
position.** 

* In addition to the authorities cited by Dr. A. (p. 8), we would mention the fol­
lOwing from An Experimental History of tile Materia JJ,[edica, or of the Natural 
and Art;,ticial Substances made use of in Medicine; hy W ILLIA~! LEWIS, M.B, F.RS., 
3rd Edit. 8vo, Dublin, MDCCLXIX,. vol. ii, p. 143. Article Petroleum; al~o, (acrord­
ing to Amprican Druggists' Circular, jv, 36,) in the London edition of Lewis. 4to, 
1761, p. 436: 

.. Stlme minernl oils. procuTahle among oUl'l'Ielves, are used by the common people, 
and often with benefit. The empirical medicint", call .. d Briti~h oil, is 01 the 8ame 
nature with the potrolea; the genuine sort being extracted by distlllatilln f!"Om II. 

hartl bitumen, or akind of stone coal, found in Shropshire and other parts of Eng­
land." 

t Berzeliu.~'R Jahresbericht, x, 181, from Kalltner's Archiv, xvi, 122; also in 
Schweigger-Seidel's Journalfur Cltemie und Ph.!f.~ik, l829.lviii. 243, . 

t For allu~ions to other earlier German re_earches bearing upon the subject. "ee 
Reiclll'nbach's Memoirs, which will be cited directl.Y. Compare also Gmelin's 
Handbook of Chemistry (Cllvendi_h SIIC. Edit.), xii, 439. 

§ Journal fur Gltemie l1nd PII.'IRik, (or Jallrbuclt der Chemic u. Physik, Band, 
xxix) "on Schweigger·S~idel. l8ll0. !ix, 436. 

~ Ibid, (or Neue.,-lallrbuclt der Che"lie.u.Ph.'lRik. B. 1,) lxi, 175. 
,. Dr. Anti~ell dismisses this article (p. 11) with the statemellt that" in 1830-'31, 

Reicht'nbach discovered naphthalin." It mny not be amiss to state that naphtlJaline 
'Wa.q discovered at lea~t ten yearll earlier, hllving bt'en described by GARDEN.in 1820 
(Thomson's Annals of Pltil080plt.'l' xv, 74). ttl whllse labors lIS well lIS to t11O~e of 
CHAMBERLAIN. KIDO, and tithers, Reichenb:\l'h partirularly refers in this very article. 
See also loco cit. B. lxviii, [B. viii. of the" Neues·Jaltrbl1cn,"] S. 21l3. 

** It must here be explained that Heichcllbarh has 8uffered great injllst.i('e at the 
hands of those who, in tJ'anslating portions of hi. papprs, have rendt'red his term 
"Steinkolllentl!eer" literally-coal-tar. Now the term coal·tnr, in countries abounding 
in gas-wurks like England or the United States. meaD. the tar of gas· works, and it 
means nothing else. Gas·works, it must be remembered, wert', until quite rerl'ntly. 
by DO means so common in Germanv, and were doubtless rare enough in ) 830, con­
sequently, it is not at all strange that the Engli~h illea of " conI-tar" .hould not have 
become current in thnt country. Reichenbach, for that matter, distinctly and re­
peatedly asserts, that his .. 8teinkoldentheer" is a very different substance from the 
tar of gas-works. In a word, it WIIS crude-oil. If; perchance, tht'Te mny be any per­
Ion who would accuse us of mist.ran.lating certain 7cord .• used by Reichenbach. we 
'Would at once refer such an one to the orginal memoirs of this author. Submitting it 
to the judgment of any competent chemist, whether we have misinterpreted his lao-
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These experimenta were made upon a manufacturing scale, Reichenbach 
being, at this time," chief of an extensive system of mines, iron furnaces, 
machine shops, chemical works, etc., most of them established by himself on 
the estate of Count Salm [Blankso, Moravia]. These works lie along a line 
some fifteen miles [5 Stundenl in length." (Schweigger Seidel). 

In another article published 1ater, in 1831,· he describes his method of ob­
taining paraffine from the distillation of flesh and of coal (portions of 751bs. 
weight having been operated upon). With regard to coal, he particularly 
urges the necessity of slow distillation, in order to prevent the decomposition 
of the first products and the consequent fOrDlation of naphtha line, as explained 
in his previous article, to which be refers. The paraffine was separated from 
the less volatile portions of the rectified oil by cooling-the description of 
which oil R. reserves for a separate article.f He also obtained paraffine from 
petroleum. Two more papers upon the subject were published by Reichen­
bach in this year,t only the first of which is of particular importance in this 
connection. It relates to Eltpion (Ii~ very, niOll fat). A term by which Reich­
enbach designates, in some instances, a portion, in others the whole of the some­
what difficultly volatile, fat-like oils, prepared by rurifying the first product ob­
tained by slowly distillin~ substances of anima or vegetable origin. This 
eupion was, in fact, a mIXture of several hydrocarbons-the same which, in 
similar mixtl1re~, are now collectively known in commerce as coal-oil; called 
paraffine oil by some, and designated in the retail trade by innumerable other 
names of only local significance. 

Eupion was obtained by Reichenbach from the )n'oducts of the slow distilla­
tion of animal and vegetable substances, as well as from coal, and was minutely 
described by him. We make but a single extract from this article, which occu­
pies some thirty -two pages: "When anyone l'hall succeed in separating eu­
pion, at a sufficiently cheap rate, from the tars lcrude-oils], it will very proba­
bly enter into the circle of substances useful In household economy. For, 
since it burns from a wick, brightly and clearly, and is free from smoke, it is 
in no wise inferior to the finest oil as an illuminating material. It does not 
grease nor crust the wick, nor stiffen when cold. If we consider, in addition 
to this, that for all purposes where cold can exert no influence, the paraffine 
need not be separated, but can be left dissolved in the eupiori, and used in 
conjunction with it for lighting; we shall perceive that this is of some im­
portance, since the two substances are thus mutually improved for technical 
purposes." 

In 1832, Reichenbacb§ a!!'llin published a note upon eupion; and, in 1834, 
another long article,1I in which he once more dwells upon its useful proper­
ties. 

Reichenbach's contributions on the subject of the dry distillation of organic 
8ubstauces, are comprised in some twenty or more long articles, not counting 

guage, [compare, for example, loco cit., n. lxviii., [B. viii, of the Neues-Jakrbuch.,] 
S. 226]. 

It may be worth while also to call the attention of the reader to the fact that all of 
the BubstanCt!s discovered by Reichenbach in .. tar" (as the text·books tell us) were 
in reality obtained from crude·oil. Knowing this, everyone familiar with recent 
cbemicalliterature, will perceive at once why so few of R.'B scientifiic results have 
been corroborated. For, until quite recently, the attention of chemists interested in 
such researches, h:I.s been almost completeiy occupied with the subject of coal-tar. 
Compare also Reichenbach's complaint against Dumas and Laurent, in Schweigger­
Seidel's Journal jUr Ok. tI. Phy,., 1838, lxviii, 223. 

* Loc. cit., lxi, [or n. I, of the.Neues.Jahrbuch], S. 273. I Viti. infra. 
Loc. cit.; lxii, [or n. ii. oCthe Neuea-Jahrbuchl. S. 129, 273. 
Loc. cit., B.lxvi, [B. vL of the Neues.JallrbucA]. S. 818. 
Erdmann's Journal fur praktiBCM Ohnnie, i, 371. 
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several smaller "notes." A tolerably complete list of which may be found in 
Erdmann's J oumal fUr praktische Chemie, i, 1. It is very much to be regretted 
that these memoirs have never been collected and published as a separate 
volume. Even now, any chemist who could find time to collect these scattered 
articles and translate them into En~1i8h or French, would unquestionably pro­
mote the cause of science by so domg. 

Looking at the question for a moment, solely in its scientific bearings, we 
cannot refrain from an expression of astonishment, that the details of Reichen­
bach's researches are so little known to the generality of chemists;'" while, on 
the other hand, we are forced to confess, that it is indeed rare that scientific 
researches, conducted by a chemist in his laboratory, have so fully described a 
future art-have so accurately pointed out the methods to be followed and pre­
cautions to be observed by the practical manufacturer. We must not omit to 
mention that, in 1831, Christisont of Edinburgh made known his discovery of 
paraffine in petroleum from Rangoon. Not knowing of Reichenbach's previ­
ous publication, Christison named it Petroline, but subsequently admitted its 
identity with paraffine. In 1833, Bleyt distilled oils from lignite. 

A little later, in 1834, Gregory§ published an able article upon paraffine and 
eupion, and their occurrence in petroleum. or this memoir we cite but two 
lines, (vid. 'rrans., p. 129, or Rep., p. 113~ "It follows," says Gregory, "that 
there are some kinds of naphtha [petroleum] which contain paraffine and eu­
pion, and are consequently the results of destructive distillation." 

In the following year, v. Kobellil also noticed paraffine in petroleum. 
For the labors of Hess in Russia, and of several other chemists in Ger­

many, as well as for the interesting discussions which followed between tliese 

* . This lack of information appears to depend upon the circumstance, that the 
writers of mO$t recent chemical text·books seem to have derived their knowledge of 
the subject in question, from Gay Lussac's brief abstract of Reichenbach's earlier 
memoirs, which was published in 1832, in Poggendorff'8 .Annalen, xxiv, 173; also in 
the Annale. de Oliimie et de Physique, [2], I, 69; and quite extensively copied by 
the journals of the day. 

In this connection we would respectfully urge t:pon all those who have fallen into 
the common habit of regarding as somewhat apochryphal the numerous substances 
of greater or less scientdic interest, which Reichenbach separated from the products 
of dry distillation, that before seeking to discredit-or allowing them~elve8 to dis­
believe-them, they should conduct experiments similar to his. on a 8cale of eq'l,al 
magnitude. Let us here also bear in mind the luminous conclusion of the fate Dr. 
Hops of Edinburgh, who, as the story goes, (Vid. London Chemical News, i, 56), 
one day informed his class that Reichenbach had discovered in tar," creosote, pica· 
mar, paraffine, cedriret, capnomor, and a host of other substances oC no interest or 
importance whatever." Of these .. unimportant" substances, two at least, eupion and 
paraffine,. are to:day as well known, in t~e worl~. as bees·wRX or $permaceti, al~hough 
comparatlvcly httle-we had almost said nothing-has been added to the SCIentific 
knowledge of them, since the publir.ation oC Reichenbach's memoirs. If, perchance, 
any other of these well.nigh forgotten bodies should be found to possess any techni· 
cal importance, we would quickly enough find some one claiming credit for its" dis. 
covery," and oppressing chemical nomenclature, by adding yet another name to the 
existing .. host." Even now we await, with no little interest, the elucidation oC the 
question-whether the new violet dye. prep,ared by oxydizing anilin, which is ex· 
Citing so much interest, under the names amlein, Perkin's purple, mauve, etc., is not 
identic~ with, or a component of, the pitticlJl of Reichenbach. 

t Transactions oC Royal Society of Edinburgh, xiii, 118; also in Repertory of 
Patent Inventions, 1835, [N. S.] voL iii. p. 390. 

t Schweigger·Seidel's Joumal fur Onemic u. PhyBik, B. !xix, [B. ix, of the Neue". 
Jahrbuch), 8. 129. 

§ 7ramaction. of Royal Society of Edinln¥rgk, xiii, 124; also in Repertory 0/ 
Patent Inll61ltionB 1885, [N. S.] vol iv, p. 109. 

J. pro Cbem. v. 213. 
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observers and Reichenbach, the reader may consult the general index 
rNamen-u. Sach-Re/!'ister zu den Banden i. bis lx, Leipzig, 1845] to Poggen­
aortf's Annalen der Physik u. Chemie. 

At the same time that these scientific researches were in progress in Ger­
many and Scotland, or even earlier, numerous practical efforts to manufacture 
oils from bituminous substances were made in France. 

Although the precise date at which these experiments were commenced is 
somewhat obscure, it will not be difficult to trace the history of the success­
ful development of the industry to which they gave rise. 

As stated by Dr. Antisell, the MM. Chervan* had a patent, dated in 1824, 
for distilling bituminous substances. Blum and Moneuse,t in 1832, claim 
only the application of coal-oil to purposes of lighting-not its manufacture, 
which they allude to as b~ing well known. 

Subsequently (7t.h October, 1833) Boscaryt obtained a patent for extracting 
pyrogenous oil from different substances, asphaltums, etc., and especially from 
the shales which occur in the environs of Autun (SaoruJ et Loire), and finally 
from all the bituminous m3.tters in France. The oil, which is obtained by 
distilling the shale in metallic cylinders, may be used, according to Boscary, 
inste3.d of fish-oil or resin, for gas-making-a much better gas than that pre­
pared from coal being thus obtained. 

In 183:J, L3.urent§ occupied himself with the investigation of varions bitu­
minous shales, both French and English, at the instance of the MM. Blum, 
whom he mentions as being occupied with the distillation of oil from the shales 
of the environs of Autun.1I Laurent gives the details of the process employed 
by himselt~ telling us that the retort in which his shales were distilled attained 
a sombre red heat at the close of the operation j also of the percentage amounts 
of oil (20 p. c.), gas, coke and water obtained from the Autun shale; how the 
oil cannot be burned in ordinary lamps, on account of smoking, but affords a 
very luminous flame when consumed in lamps furnished with suitable chim­
neys. He shows moreOVljr that the oil contains paraffine, and does not contain 
naphthaline. 

L:lUrent subsequently published another paper~ upon this oil, in which article 
he records his efforta to ascertain what definite chemical compounds are con­
tained in the oil. One of the products obtained by fractional distillation, viz., 
an oil boiling at 1670 to 1700 (C.) = 333" to 3380 F., he considers as identical 
with eupion. 

In 1834, we find, for the first time, an article** describing the process of 
Selligue, although it would appear from the statements of thiS chemist and 
of others, th3.t his attention had b&len directed to the subject of distilling 
bituminous shales several years earlier. The cited article relates how the shale 
is afowl,V distilled in iron cylinders, until no more oil comes over j how the oil 
obtained is characterized by containing neither oxygen nor naphthaline, but 
a solid substance differing from the latter, and resembling that called para­
naphthalinett by Laurent. 

* Brevets d'Invention xviii, 232. 
t Ibid. lxviii, 359. 
§ Annales de Ghimie et de Ph..'Isique, !iv, 392. 

t Ibid. lxv. 250. 

n According to Laurent, he had himself propo~ed to a company, in 1829, to 
work these shales, in order to extract the oil contained in them, and to employ it 
for lighting. 
~ G~mpteR Rendu8, 1837, iv, 909; more fully in Annales de Ohimie et de Phys­

ique, lxiv, 321. 
** Journal des OonnaisBanee8 U8l1elle8, Dec. 1834, p. 285; atso.in Dingler's Poly­

techni .• ches Journal, 1835, lvi, 40, from which our extract is takeu. 
tt The inadvertency of confounding this body with paraffine was subsequently 

corrected by Selligue. 



on Photogenic or Hydrocarbon-Oils from Coal. 119 

In 1834, '35 and '36, Selligue* was principally occupied with his well-known 
process for making water-gas. In calling the attention of the French Acad­
emyt to this, he remarks that, in conjunction with David Blum, he holds 
a patent granted in 1832 for the application of oils obtained from shale ~o 
purposes of direct illumination, and that the working of the shale employed IS 

in t.he hands of a company capable of developing the business to any extent 
which commerce or the arts may require. 

In the same year Payen,t in reporting upon Selligue's water-gas, remarks 
upon the great importance of the new industry of distilling oil from shales 
which S. has introduced. 

In the following year we again find Selligue before the Academy§ request­
ing that body to appoint a committee to examine the merits of his new system 
of gas-lighting; his process of distilling bituminous shales on the great scale 
by means of apparatus, each one of which furnishes from 1,000 to 1,400 pounds 
of crude oil per day-this being about 10 per cent of the weight of the shale 
employed, and being almost all which exists in the raw material; also of his 
process of separating various products from the crude oil, some of which al'e 
applicable to the production of gas, others to ordinary purposes of illumination, 
and others to different uses in the arts. This petition was referred to a com­
mittee of three-The nard, D'Arcet and Dumas-who reported in 1840." 'fhey 
mention the localities of Selligue's three establishments for obtaining nil 
from shales; the amounts of oil obtained from the different kinds of shale, &c. 

In 18:38 Selligue also obtained a new patent~" for the employment of mineral 
oils for lighting." In his specificatIOn he informs liS that the principlE's upon 
which his processes for rendering the oil obtained from shales proper for the 
purposes of direct"" illumination depend, are: 

1. Removal of almost all odor. II. Removal of all tar. III. Removal of 
the most volatile portions of the oil, which are also the most inflammable and 
the mo~t odorous, the presence of which would cause the oil to have too great 
fluidity for the capillarity of ordinary wicks. " * oJ! 

The operations, continues Selligue, consist in slowly distilling the bitumin­
ous shale, and collecting the liquid products in large receivers. These pro­
ducts are redistilled, and divided into fractions by refrigerating. They are 
treated with concentrated sulphuric acid for a longer or shorter time accord­
ing to the nature of the shale employed. Twenty-four hours are ordinarily 
sufficient, the oil being agitated from time to time. The quantity of acid 
used varies from Ttr to ~tr. After this the oil is to be carefully drawn oft" 
from the tar, and washed with water. Slaked lime is then added and a cur­
rent of steam passed through the oil in order to carry off by distillation all the 
more volatile and odorous liquids. This last, says Selligue, is the most im­
portant part of my process, for if this very inflammable portion were allowed 
to remain in the oil, one could not use the latter in ordinary lamps it courant 
d'air. * oJ! oJ! This patent it should be observed claims only to be an im­
provement upon that of Blum and Moneuse (vid. Supra). Selligue asserts, 
however, that eoal-oil had never before been prepared in sucll a manner that 

* See ~('ven patents in Brevet .• d'Int'ention, lxx, 269. Of these patents two are 
dated 18M; two, 1835; and three, 1836. For a description of hi. pro('ess of gas­
making s(>e also Bulletin de la Societe d' ]flncouragemer.t, Oct. 1838, p. 396; or 
Dingl~r's Polyteclmiscltes Journal. lxxi, 29. 

t C",npteR Rend,t8, 1837. iv, 969. 
t Dingler's Poly/eeltfliNches J"urnal, lxviii, 201; from Bulletin de la Societe 

d'Encouragement, Dec. 1837, p. 493. 
§ Oompte~ Rendus, 1838, vii. 897. 
II Oomples Rend,t8, x, 861; also in Dingler's Polytechnisches Journal, lxxvii, 13'1. 
,. Brevets d'ImJention. lxviii, 395. 
** The term" direct illumination" is constantly used by Selligue in contradistinc­

tion to the indirect use of the oil in his process of gas·making. 
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it was fit for use in common lamps. This has, indeed, he says, been the 
subject of many researches, but no one has hitherto succeeded in avoiding the 
empyreumatic odor, and the very inflammable products which caused the 
oil to rise too quickly to the summit of the wick. He goes on to define the 
difference between his purified oil and the crude oil obtained directly from 
shale. On the 27th of March, 1839, Selligue specifies certain additions and 
improvements to the preceding patent. I should add, he snys, that I now 
divide the products of distillation into fOllr distinct parts, which afford me 
every facility for employing these products in the arts and for domestic 
economy. In these diviElions there are indeed some anomalies which arise 
from differences in the shales, &c. which I treat; but the following products 
are always obtained: 

I. A light, volatile oil more or less odorous according to the source from 
which it is derived. "" "" "" This can be used in painting, for dissolving 
resins, &c., for lighting by vaporising it (it being very volatile) or for the pro­
duction of gas according to my system. 

II. A fat oil only slightly volatile, and having but little odor j this can be 
used for domestic purposes in ordinary lamps with or without admixture of 
animal or vegetable oils. 

Ill. A fatty substance almost odorless, possessing all the properties of the 
fats, and well adapted for lise in the arts. It can also be used for lighting, either 
by mixing it with light oils or by decomposing it for the production of gas. 
It can moreover be used for soap"" since it saponifies very well, and being 
without odor affords a very good soap j with ammonia the fat forms a sort of 
pomade. 

IV. An odorless pitch of great purity and tenacity, suitable for preparing 
a black solid varnish for preserving wood, iron-work, &c. "" * * 

In ]839, Selliguet in alluding to the use of his oils in the treatment of 
cutaneous diseases speaks of the three large establishments for the distillation 
of bituminous shale which he has erected in the Department Saone et Loire, 
and mentions the fact that the oil (crude?) is furnished at the rate of about two 
cents [ten centimes] per pound. 

The question of price is again discussed a few years later, when Selliguet 
says: it has been stated that crude shale oil costs only $1 50 per] 00 pounds, 
and that it contains 60 per cent of a very light volatile ethereal oil well 
suited to afford light, as well as 40 per cent of a fat substance. Now since 
1837, I have extracted more than 4,000,000 pounds of oil from bituminous 
shale, but the oil (crude?) costs 20 cents a gallon (22 fl·s. the hectolitre) or 
even 27 cents when delivered in Paris. From every hundred measures of the 
crude oil are obtained (by distillation) 20 measures of v9latile oil boiling at 
1000 C.=212° F. j 30 measures of less volatile oil boiling at 1500 to 2600 

C.=302° to 5000 F. j 14 measures of an oil containing paraffine, and 28 
measures of fat-five measures being lost. In purifying these products a 
further portion is lost. 

The clearest of all Selligue's specifications, however, is that of the patent 
granted to him March 19, 1845§ for the distillation of bituminous shales and 
sandstones. 

After describing the va.rious forms of apparatus used in distilling, into one 
of which superheated Rteam was introduced, he enumerates the products of 
distillation as follows: I. A white, almost odorless, very limpid mineral oil­
somewhat soluble in alcohol-which may be used as a solvent, or for purposes 
of illumina.tion in suitable lamps, &c. 

* This" soap," (emulsion) is described more fully in the sequel. 
t Oomptes RendU8, ix,140; also Annalen der Pharmacie, von Woohler u. Liebig, 

xxxii, 123. 
t Dingier'S Polytechnisches Journal, xci, 193; from the Moniteur Industriel, 1843, 

No. 770. 
§ Brevets J'Invention, [new series, (loi, du 5 Juillet, 1844,)] iv, 30. 
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II. A sparingly volatile mineral oil of sp. gr. 0'84 to 0'87, of a light lemon 
color, perfectly limpid, almost odorless, never becoming rancid, and suscepti­
ble of being burned in ordinary oil lamps, of constant level a reservoir supe­
rieur, with doubl~ current of air-a slight modification of the form of the 
chimney and burner being alone necessary. This oil can also be mixed 
with the animal or vegetable oils. Oils thus prepared do not readily become 
rancid, nor do they congeal easily when subjected to cold. 

III. A fat mineral oil, liquid at the same temperature as olive oil. This oil 
contains a little paraffine; it is peculiarly weIl adapted for lubricating ma­
chinery, and has an advantage over olive and other vegetable oils, or neats· 
foot oil in that it preserves its unctuosity when in contact with metals and 
does not dry up. It saponifies easily, and forms several compounds with 
ammonia. 

IV. From the oils Nos,l, II, and III, I extract a red coloring matter which 
can be used in various arts. 

V. White crystalline paraffine which needs but little treatment in order to be 
fit for making candles; this substance does not occqr in very large propl)rtion 
in the crude oil, and the proportion varies according to the different mineral 
substances upon which I operate. There is but little of it in petroleum, and 
in the oil obtained from bituminous limestone. I often leave a great part of 
the paraffine in the fat oil and in the grease in order that these may be of 
superior quality. 

vr. Grease. This grease is superior to that of animals for lubricating 
machinery, and for many other purposes, sin.:e it does not become rancid, and 
remains unctuous when in contact with metals. 

VII. Perfectly black pitch-very" drying"-suitable for preserving wood, 
metals, &c. 

VIII. An alkaline soap obtained by treating the oils with alkalies. 
IX. Sulphate of ammonia. X. Manure prepared by mixing the ammoniacal 

liquor, or the blood of animals, with the crushed fixed residue (coke) of the 
shale. XI. Sulphate of alumina from the residue of the shale. F. H. S. 

[To be concluded.] 




