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488 Essay towards a natu)'al 

and obliging attention, and the interest which you evlnee for 
the Haytians. 

The precious discover), of vaeelnation is too important to tru- 
man life, and does too much honour to humanity, not to iudueo 
me to adopt it in my kingdom. On the arrival of Mr. Prince 
Sanders, I put vaccination in use with a view to make it generally 
followed by thc tIaytian practit ioners;~we have an innume- 
rable quantity of children to vaccinate. 

It is my intention to give every possible latitude to the bappy 
results of this immortal discovery, which I had not hitherto 
been able to put in practice in  consequence of the disappoint- 
merit which I met with in the applications I made at Jamaica, 
St. Thomas, and in the United States of America, relatlve to this 
Object, the salutary effects of which I am well acquainted with. 
This benefit will still add to the gratitude of the Haytians for 
the great and magnanimous British nation. 

I have charged Mr. Prince Sattders to testify to you personally 
my sincere thmlks. 

(Signed) H~Nrtl, 
. . . .  , , , , '  

XCII . .Essay  towards a natural Classi]Tcation of simple Bodies. 
By 3/ ,  AMt'l~rtl~*. 

W h E N  the arbitrary hypotheses which had long led chemists 
astray were banished fi'om science, and Jr'was ascertained that 
we were to consider as simple, all the bodies which had not yet 
been decomposed, the number of these bodies was not two, 
thirds of what they are now : this number sueeessively inereased 
as the processes of ohemieal analysis were applied to compounds 
which had not yet been analysed, or  which had been so but im- 
perfeetly. Every time that a new simple body was discovered, 
a further term of comparison was obtained, and new relations 
were observed : it heeame necessary sometimes to restrain, and 
~omefimes to generalize, the first views of the fathers of modern 
chemistry ; and the want of arranging simple bodies in an order 
which renders more sensible their mutual relations, and facilitates 
the study of their properties, became more and more felt. This 
order may be purely artifieial, like the systematic classifications 
which were at first resorted to in the other branches of the na- 
tural sciences: it may also be deduced from the ensemble of the 
characters of the bodies which we propose to classify ~ and by 
eoustantlyuniting those presented by the most numerous and 
essential analogies, they will be to chemistry" what the natural 
methods are to botany and zoology, 

* 4tnnate~ & Chirai¢ et de .Pl~ysi~ue, tome i. p. ~95. March 1816. 
Hitherto 
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Classification of siraple Bodies. 439 

Hitherto chemists have confined themselves to ranging simple 
bodies according to the degree of their affinity for oxygen, and 
the naw re of the combinations which they form with it. They 
ought naturally to have adopted this kind of classification, when 
they th,ught that the properties which characterized the oxygen 
belonged to it in a manner so exclusive that no other body could 
be associated with it. But nowadays that new facts, and a 
more accurate interpretation of the facts already known, have 
rectified whatever was too absolute in the theory established by  
the celebrated Lavoisier ; and now that other substances have 
presented similar properties ; it appears to me that we must of 
necessity banish from chemistry the artificial classifications, and 
begin by assigning to each simple body the place which it ought 
to occupy in the natural order, by comparing it successively with 
all the rest, and uniting it with those which resemble it:by a 
greater number of common characters, and particularly by the 
importance of those characters. The first advantage which will 
result from the employment of such a method, will be to give us 
a more exact and more complete knowledge of all the properties 
of  simple bodies; and frequently to refer to general laws a mul- 
titude of isolated facts. Another advantage will arise from this~ 
namely, that after having ascertained among those which we 
shall have thus hnited~ analogies so multiplied that we cannot 
refuse to regard them as connected very closely in the natural or- 
der, we shall be led to try upon som% experiments similar to those 
which have been attempted with success on others. A classifi- 
eation~ which should have induced every person from the very 
origin of modern chemistry to consider all the salifiable bases as 
belonging to one and the same class of bodies, would have taught 
chemists to place potash and soda in contact with iron at a high 
tempea'ature, and potash and soda would have been discovered 
tweak" years sooner. When it was ascertained that chlore was 
a simple body, it was at first compared to oxygen ; and it was 
only when M. Gay-Lussac remarked its aualogies with sulphur, 
that he was led to a discovery, the consequences of which upon 
the ulterior progress of chemistry can only as vet be gues~ed at, 

iz. that of the chloric and iodic acid% and of the perfect ana- 
logy of the L'hlorates and iodates with the nitrates. A second 
approximation fbllowed almost instantly by another discovery 
to which it naturally led, that of cyramgene, and of the true na- 
ture of the h)drocvanie acid. Filtallv, these very analogies 
doubtless guided M. Dulong in the work which he c,~mmuni- 
eared to the Institute on the 7th of November 1815, in which 
we see that the ox',die acid is composed of c~rbonie acid gas and 
hydrogen gas combined in the ratio of two to o.,le in vohune ; that 
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440 Essay towards a natural 

this aeld, which he calls in consequence hydro-carbonic add,con-  
formably to the established nomenclature, is united with the 
exides in such a proportion, that the volume of hydrogen which 
it  contains is double that of the oxygen of the oxide~ so that 
when the latter is not very difficult to decompose, water is 
formed, and the carbonic acid gas remains alone combined with 
the metal, as happens with eyanogene, sulphur, ehlore and iode~ in 
the formation of the eyanures, sulphurets, ehlorures and iodures. 

A third advantage equally important is, to prepare by the na- 
tural elassifieation of simple bodies, that of compound substanees~ 
m a  work of much more labour, and to which I purpose to devote 
anotl]er paper. I know that the compound bodies have been 
already classed in a ma~aner much more conformable to their true 
analogies than their elements have been. Many th ingshave  
doubtless been done in this respect ~ but more perhaps remains 
to be,d~ne; and the discovery of the new substances with which 
the domai r~of  chemistry have been enriched within these few 
years, cannot fail to lead to a modification and generalization of 
the principles aeeording to which we now class compound sub- 
stances, and to determine in a. more precise manner the signifi- 
cation of the names which serve to designate the various kinds 
of eombinations~ and particularly that of the words aeid~ alkalij 
salt~ &e. 

I shall confine myself in this paper to the simple bodies, and 
shall divide them into three heads. I shall offer in,the first, 
some general considerations on the order according to which 
it is prope.a" to arrange bodies, so that this order may be as con- 
formable as possible to their natural analogies; and on the 
means of avoiding the junction which has been hitherto made of 
the metals with bodies very different in ahnost all their other 
characters, and which have only been brought together because 
the energy of their affieity for oxygen is nearly the same, - -a  cir- 
emnstanee eertainly remarkable, but to which perhaps too much 
importance has been a t taehed,~and which certain considerations 
on the natural 'order of simple bodies, the principal results of 
which I shall soon detail~ ought to induce us to regard as se- 
eondary~ when it does not concur with other analogies which 
embrace the whole of the properties of the body. 

Under the second head, I shall unite under natural genera the 
bodies which present eharaeters of resemblance so multiplied 
and important that it is impossible to separate them in every 
classification which shall not he purely artificial; and I shall set- 
tle at the same time what places ought to be occupied ha tile 
natural order by the simple bodies which seem to form the pas- 
sage from one genus to another~ presenting analogies very striking 
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Class~cation of'simple Bodies. 441 

with substances belonging to two different genera. In this case~ 
they indicate between these two genera an amdogy which it will 
perhaps be difficult to ascertain without their assistance, but 
which is no t  tile less real, and according to which we ought to 
place them in succession after each other, so that tile body which 
establishes the link of the chain is at the end of the first, or the 
beginning of the second, in order to be always between tw~ 
bodies which they resemble by common characters. Nothing 
then remains but to determine with which of the two genera it 
ought to be definitively united, by comparing the properties which 
it shares with the one, and those which are common to it witll 
the other, in order to decide according to the number and im- 
portance of the analogies which result from these properties, 
The analogies to which these researches will lead us, will fix in 
an invariable manner the natural order of the simple bodies, eou.- 
formably to the general idea which I am about to give of thero. 

The last head of this paper will have for its object to examine 
once more the various genera into which all these bodies shall 
have been distributed according to the data laid down in the 
preceding head, in order to assign to each of them a distinctive 
character formed by the union of some remarkable properties, 
chosen in such a way that they cannot be found at once but in 
a body appertaining to the genus which it is wanted to charac- 
terize, and to see at the same time according to what principles 
of nomenclature we could, if necessary, establish for each genu~ 
a denomination common to all the bodies which form part of it. 

§ I. On the impossibility of reconciling the manner in wh;ch 
chemists have hitherto ran~ed simple bodies, and the distinc- 
tioes which have been e~ablished between them; with a 
classid~cation deduced from the whole of their properties; 
and on the order which it i~ proper to adopt, to unite a~ 
much as possible those which present the most characters in 
common. 
The first source of the artificial cla~sifications hitherto used, 

seems to me to have arisen from the old distinction of the metals 
and non-metallic bodies. I must confess, however, that this di- 
vision leads us to separate but a very small number of bodies 
which we ought to unite in the natural order ; and that it is i u 
general tolerably conformable to the classification which results 
from the comparison of all the properties of bodies i and that it 
will even be sufficient, in order that it may embrace none of the 
genera which I regard as natural, to separate from the metals 
three substances which are generally united with them, arsenic, 
tellurium, and silieium: but then it becomes very difficult to as- 
sign a character which distinguishes in every case the metals 
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442 ~ssay towards a natural 

from the non-metallic bodies. Those which origitlally had served 
~ the basis for this distinction can no longer be used as such, 
since most of the metals hitherto toga.tied "as of that class arc 
brittle ; and because some have beer discovered even lighter than 
~'ater ; and lode, and ever, carbon s when i~s partic!es are very 
¢lo~e, as in animal charcoal, present the metaitic lustre and a 
pertbct opacity ; and because chemists h~.~'e discovered in carhon 
the property of being a comluctor of the electric fluid, &c. A 
more importa,lt character~ viz. that of prodtlcing salifiab!e bases 
on being united with oxygen, cannot be colic]tiered as sufficient 
for characterizing exclusively the metals; because some metals 
do not form any, because the boric and the nitrous acids are com- 
bined with the sulphuric acid, and because the products of those 
combinations have all the ohm'actors of the acid salts~ which 
they resemble even more by their easy crystallizat;.on than se- 
veral metallic solutions the oxide of which is precipitated in pro- 
portion as they are evaporated ; solutions which are only collsi- 
tiered as salts~ precisely because they are compounded of an aci.d 
and of the oxide of a body which we have been accustomed to 
regard as a metal. This character,  which is admitted besides 
as exclusive, will remove tellurium from arsenic~ and particularly 
from iode; whereas the far more important property which it 
possesses of forming with hydrogen a permanent acid gas places 
it necessarily between those two bodies. The first object to 
which I shall turn my attention in the following artFcle, will be 
to examine to what extent we might preserve the distinction of 
the metals~ and of the non-metallic bodies, by subjecting the 
character which we shall choose tbr defining it in a precise man- 
ner~ to the modificatio,l required by the necessity of rendering it 
couform to the natured order of simple bodies. I shall confine 
myself to remarking, that in the way in which it has been ad- 
mitted~ it has retarded the progress of the true theory of ehe- 
mistry~ by inducing a neglect of the observation of the properties 
hy which certain metals are connected with the other simple 
bodies~ and to which we cannot pay too much attention~ when it 
i~ required to ascertain the truly natural order which exists be- 
tween both the one and the other. The character drawn from 
the various degrees of afYiuity has still more contributed to esta- 
}flish between bodies~ and particularly between the metals, ap- 
proximations disavowed by nature. I shall confine myself to 
quoting in this respect, an example which appears to me very 
striking. Silver and gold form equally with oxygen combina- 
tions which an elevated temperature easily decomposes: from 
~hat instance those two metals have been regarded as being etl- 
titled to be placed very near each other in  every methodical ar- 
rangement of simple bodies. Nevertheless the degree of affinity 
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Classlfcallon of slmp[e Bodies. 443 
for ehlore ought not, in the eyes of the chemist who has precise 
ideas as to tile action, equally energetic at least with that of oxy- 
gen, which it exercises on the metals, to be regarded as a cha- 
racter less important than the degree of affinity for oxygen; and 
the ehlorure of gold is decomposable by heat; whereas that of 
silver, kept fiee t~,om the contact of water and hydrogen, is ab- 
st~!ute]y unalterable at the highest temperature. 

H e ~  therefore we have two motives nearly equal, one for 
uniting and the other for separating these bodiea. In order to 
resolve this difficulty, it is indispensable to have recourse to other 
properties; those of their oxides and their salts which they form 
with the acids, are then exhibited naturally, and decide the 
question, by showing us that the supposed anah~gy between those 
two metals is not confirmed by the resemblance of their principal 
characters. In fact, the oxide'of silve[ is very alkaline, a littt~ 
soluble in water~ and completely saturates the acids: ,the oxide 
of gold presents nothing similar: and this difference, added to 
some other properties, less important, it is true, which sliver 
presents in the metallic state, places th~s body with lead near 
potassium and sodium, mid consequently very tar from gold. 

Since precise notions have been acquired as to the nature of 
chlore, several chemists have ceased to give to the properties 
which depend on the affinity of simple bodies for oxygen, an ex- 
elusive preponderance ; bur then one too great has been given 
to the assimilation which has been made of oxygen and of ehlore. 
It  has been attempted to arrange all the simple bodies in two 
classes, independent of each other, uttder the names of co~busti- 
ble bodies, and supporters ~'co~nbustion. This division has had 
the same inconvenience with that of the metals and the v.on- 
metallic bodies, by making us mistake the analogies of bodies 
which it places in different classes. This inconvenience has 
even been the more injurious to the theory of chemistry, in as 
much as it has taught us to neglect analog~es much more com- 
plete and more striking than those which the separation of the 
metals and other simple bod!es had caused to be neglected. Such 
are the analogies of the ehloric and iodie acids with the sulphurie 
and nitric acids, of the chlorates and the iodates with the ni- 
trates, and particularly that of chlore and inde with sulphur, 
greater still than t!~e analogy o}' the same bodies with ~xygen. 
The combination of those four substances with the metals to 
which they strongly adhere, takes place by occasioning- a greater 
or less extrication of heat, and frequently of light : the com- 
pounds which result present a crowd of common properties : so 
far there is no occasion to approximate more particularly chlore 
~nd lode to oxygen than to sulphur; but this last forms like 
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444 .Essay towards a natural 

lode and chlore apermanent  acid gas with hydrogen : the hydro., 
sulphates present the greatest analogy with the hydro-iodates 
and hydro-chlorates: they are reduced into sulphuret% as the 
latter are into iodures and ehlorures, when they are insoluble, or 
after having evaporated their solutions, and dried their residues---~ 
properties which still more closely approximate lode and ehlore 
to sulphur than to oxygen. I t  is impossible to separate lode 
from ehlore, from which it differs only because the same eha. 
racters are manifested at a less degree of energy; and never. 
theless, why should lode he a supporter of combustion rather 
than sulphur, which is united to most of the metals with a grea~et 
extrication of light and heat ? Shall we say that the sulphur is 
combined with the oxygen o f  the atmospheric air when we ex- 
pose it to a sufficient temperature, and that this is not the case 
with lode also ? But is the latter not also combined with oxy- 
gen whe~we place it in contact with the gaseous oxide of chlore~ 
discovered by the celebrated chemist who was the first to de- 
compose the alkalis, and demonstrate that ch!ore is a simple 
body, conformably to the opinion already given by the French 
chemists as an admissible hypothesis ? I t  is of no use to insist 
longer on considerations of this kind : what precedes is sufficient; 
to show how easy it is to be led into error, and to give too much 
importance to certain analogies, when we commence by esta- 
blishing between the bodies which we purpose to classify, genera ! 
divisions founded on a single character only. We should then 
deceive ourselves still more, if we thought to be able to arrange 
the simple bodies in an order conformable to their natural ana- 
logies, by forming of them a series dependent on their various 
degrees of affinity for one of them, for oxygen for instance. On 
comparing all the properties which those substances present, we 
find that they form a system in which every body belongs, on one 
side or the other, to bodies adjoining them, by analogies so 
strong that we are not able to establish in any way the complete 
separation which will be required by the reduction of the system 
into a single series ; so that we must represent it to ourselves as 
a sort of circle~ in which two bodies placed at the two extremities, 
of the chain formed by all the rest, approach and unite mutually 
by common characters. I have long endeavoured to establish a 
natural order among simple bodies, by arranging them in a sin- 
gle series, which should commence with those whose properties 
presented the most complete opposition to those of the bodies 
which I attempted to place at the end of the series: these at- 
tempts have not been atterxded with any success ; and it is by 
them that I have been led to adopt an order quite different, of 
which I shall in the first place attempt to give a general ide% 
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Class;ficatlon of ~mple Bodies, 445 
which shall bedeveloped and defined in the two following arti- 
Cles. The bodies which have been hitherto considered as non- 
metallic, all possess the property of forming acids witll "some 
among them, the distinctive character of which is to make acid 
all combinations into which they enter in sufficient quantity. 
Several metals~ and even some of those best entitled to this 
name, also present this property, and produce acids on being 
combined with the same acidifying substances. Those metals 
form two groupes, distinguished besides from each other by nu- 
lnerous differences. Some are eminently fixed and infilsibte ; and 
it seems to be the same case ~*ith their combinations with chlore~ 
at least if we may judge by tile ehlorure of chrome which presented 
this property to M. Dulong. It is with oxygen that they produce 
the acids from which the chemists have drawn the character which 
distinguishes them. The others are very filsible ; the combina- 
tions which they form with oxygen present but feeble acid cha- 
racters; for we ought not to reckon among them arsenic, whieh~ 
as I have already said, ought to be united to the bodies which are 
considered as not metallic. And but for the labours of Messrs. 
Chevreul and Berzelius~ tile acidity of the peroxides of tin and 
antimony would have been still unknown; but these metals pro- 
duce with chlore compounds liquid~ or of a butyraceous consist- 
ency and volatile, and which possess the most essential properties 
of the acids.  It is easy to see that the non-metallic simple 
bodies are united on the one hand with the infusible metals 
acidifiable by carbon and borium, and on the other with tin 
and antimony by phosphorus and arsenic, the combinations of 
which with chlore have the greatest analogy with the ehloro- 
stannie acid (spiritz~s Libavii). All the other metals ought 
therefore to be placed between tin and antimony ou the one 
hand, and the infusible acidifiable metals on the other. Those 
which add to the greatest affinity for oxygen, the property of 
forming with it alkaline combinations, oeetrpy in some measure 
the middle part of this interval, and are connected on the one 
hand with tin and antimony, and on the other with t'ungsteu, 
eolumbium,~ chrome, and molybdenum, by two series of metals, 
which present in the one and the other series all the degrees of 
affinity for oxygen, and the oxides of which also pass gradually 
through the various degrees of alkalinity and acidity which cha:- 
raeterize that kind of compounds ; bur the bodies of which the 
two series are composed~ present besides sufficient, differences to  
enable us always easily [o determine that to which they belong. 

Such is the order bywhich I have been led, not by systematic 
views, which I disavow ; but after having made a great number 
of attempt~ in order tO see if we could not adopt another with- 
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446 On the Laws observed in the Distrlbutlort 

out wandering from natural analogies, and after having eom~ 
pared simple bodies under every point of view which can be 
presented by the properties which they possess. 

I shall return to the subject in anotller paper. 

XCIII .  On the Laws observed in the D~stributlon of vegetable 
~brrns. By AL~XaZ~D~It CoUnt HUM~OLD'r *. 

BOTAYY~ long confined to the simple description of the external 
forms of plants and their artificial classification, now presents 
several branches of study, which plaee it more on a footing with 
the other sciences. Such are tile distribution of vegetables ac- 
cording to a natural method founded upon the whole part of 
vheir structure ; physiology, which displays their internal organi- 
zation ; botanical geography, which assigns to each tribe of plants 
their height, limits, and climate. The terms alpine plants~ 
plants of hot countries, plants of" the sea-shore, are to be found 
i.a all languages, even in those of the most savage nations on the 
banks of the Oronoko. They prove that  the attention of men 
has been constantly fixed on the distribution of vegetables, and 
on their connexion with the temperature of the air, the elevation 
of the soil, and the nature of the ground which they inhabit. 
tt does not require much sagacity to observe, that on the slope 
of the high mountains of Armenia, vegetables of a different lati- 
tude follow each in sueeession~ like the elimates, superposed as il; 
were upon each other. This idea of Toumefort, developed by 
Linnaeus in two interesting dissertations, (Stationes et Colonice 
Plantarum,) nevertheless contains the first seeds of botanical 
geography. Meuzel~ the author of an unpublished Flora of Ja- 
pan, strongly recommends to travellers researches as to the dis- 
tribution of species in the different regions of the globe. He 
had even pointed out the result before by the name of the Geo- 
graphy of Plants. This appellation was again employed, and 
almost at the same time, about the year 1783, by the Abb~ 
Giraud Soulavie, and by the celebrated author of the Studies of  
Nature ; a work whieh, amid a great variety of very inaccurate 
ideai as to the phffsique of the globe, eontains some profound 
and ingenious views as to the forms, relations, and habitudes of 
vegetables. Abb~ Giraud Soulavie was oeeupied in preference 
with the plants already eultlvated : he ha~ distinguished the cli- 
m~ttes of the olive trees, the vines, and the ehesnuts. He gives 
a vertical section of Mount Mezin, to which he h ~  added the 

'~ Extracted fl'onxapapcr read to the l:reneh lr.~.titut% Feb. 5, 181~, 
barc, b~etrical 
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