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PREFACE.

Ix every Science taught by Lectures, a Syllabus
of the Course has been found of advantage to
the Student. At the same time that it lays
before him a comprehensive outline of the
subject, and points out the several divisions
and their arrangement with respect to each
other, it defines the meaning and extent of
scientific terms better than more verbal state-
ments would do, and affords a convenient
epitome of the rudiments of the science.

As the objects of Chemistry are various, and
its views extensive, so likewise is the connec-
tion of its principles subtle, and their investi-
gation complicated and minute : hence the aid
of such a synopsis is perhaps even more requi-
site m this than in any other branch of Natural
Philosophy. In proportion too as modern im:
provements have enlarged the scope of Che-
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mistry, they have increased the utility of a
Prospectus to assist in explaining it; if, for
instance, we take a retrospective view of the
state of Chemical Science eight or ten years
ago, it will appear that a number of discoveries
have been made since that period, which have
opened new fields of investigation, and have in
some instances pointed out the imperfection
of our former systems.

On these grounds it has been thought right
to draw up a Syllabus of the Lectures delivered
at this Hospital, and to renew it from time to
time, as the progress of the Science may appear
to require.

As the Course is necessarily designed for
Medical Students, particular attention has been
bestowed on those parts which relate to their
profession. It is not, however, confined to this
object alone. Chemistry is now so intimately
connected with various departments of Science,
and with most of the Arts and Manufactures,
whether useful or ornamental, that an acquaint-
ance with it has become in some degree neces-
sary in the general system of education; and
however different the views with which the
Gentleman, the Artist, and the Manufacturer
may enter upon its study, each will obtain in-
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formation adapted to the particular line of his
pursuit, that will amply reward him for the
time he may spend in acquiring a competent
knowledge of its principles.

Agreeably to this view of the matter, an en-
deavour has been made to point out the appli-
cation of these principles, not only to the pur-
poses of Medicine, but to most others to which
Chemistry is in any way allied ; and it is hoped
that independently of its convenience during
the period of teaching, this Syllabus may be
useful to Students when they have ceased to
attend ;—that by future perusals they may not
only recall such information as length of time
or diversity of employment had erased from
their memories—but that it may also serve as
a general outline of the science, to be filled up
at their leisure—as a systematic arrangement
to which they may refer whatever knowledge
they shall hereafter obtain in this department
of Science,

In preparing this Course of Lectures, con-
siderable attention has been paid to the order
and distribution of the different parts of the
subject.  But as Chemical Science, though
making daily progress, is not yet sufficiently
advanced to admit of a perfect arrangement of
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its parts, and as the new Nomenclature, though
admirably contrived, appears from Sir Humphry
Davy’s late brilliant discoveries, to have
some instances been af variance with facts, it
has been deemed desirable in this Course of
Lectures to guard against too strict an obser-
vance or hasty adoption of systematic views of
arrangement, For this reason, the Synoptic
Tables of Nomenclature, which appecared n
the former Syllabus, arec now suppressed ; and
a list of the Simple Bodies, that is, of those
which, in the present state of our chemical
knowledge, we are unable to decompose, has
been substituted in their place.

It may be proper to mention, that al Eh_m:gh
all subjects strictly helonging to Natural Philo-
sophy are referred to the Lectures delivered at
Guy’s Hospital on that subject, yet the Chemi-
cal Lectures are occasionally illustrated by such
parts of Experimental Philosophy as the subject
may immediately require. By the free access,
likewise, to an extensive Laboratory, the Stu-
dent has an opportunity of seeing the various
chemical processes conducted upon a scale cor-
responding with the expenditure of a large Hos-
pital, and thereby of becoming familiarly ac-
quainted with every step necessary in the ma-



PREFACE. Vil

nagement of such operations ;—without which
the demonstrations of a Lecture-room will
seldom make that impression which 1s neces-
sary to fix them in his memory, and enable
him to apply them with readiness and effect
upon any future and distant occasion.


















A

SYLLABUS

CHEMICAL LECTURES.

e

INTRODUCTION.

GexeraL division of the study of Nature,
under the heads of Natural History, Physics, and
Chemistry. Objects of these various branches

of natural science generally stated. CuemisTRY
defined.

OF THE ATTRACTION OF GRAVITATION.

General view of the subject. Cause of Ai-
traction not understood. Different species or
modifications of attraction. Gravitation.—This
force is exerted between masses of matter, and
often at an immense distance. Distinction be-
tween the specific and absolute weight of bodies,
Areometers. Experimental illustrations on the
subject of specific gravity.
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OF THE ATTRACTION OF COHESION
OR AGGREGATION,

This attraction is exerted between the lomo- |
genous particles of bodies, that is, particles of
the same kind, and acts only in contact, or at
imperceptible distances.—Its influence on the
different forms of matter.—Differs from Chem:-
cal attraction. Distinction between the Inte-
grant and Elementary or Constituent particles
of bodies. Caloric acts in opposition to the
attraction of aggregation.

Crystallization.—Is an effect of the attrac-
tion of aggregation. 'Term Solution explained.
The formation of crystals, influenced by con-
centration, refrigeration, rest, atmospheric pres-
sure, &c. and attended with various circum-
stances, such as change of tempevature, of vo-
lume, &c. Explanation of the terms Egflores-
cence and Deliquescence.—Different suscepti-
bility of crystallization in different salts—how
applied to chemical analysis.

Concise history of Crystallography. Sketches
of Romé de Lisle, and L’ Abbé Hauy's theories.
of the formation of crystals. Promitive and
secondary forms of crystals. General idea of
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PREFACE.

Ixevery Science taught by Lectures, a Syllabus
of the Course has been found of advantage to
the Student. At the same time that it lays
before him a comprehensive outline of the
subject, and points out the several divisions
and their arrangement with respect to each
other, it defines the meaning and extent of
scientific terms better than more verbal state-
ments would do, and affords a convenient
epitome of the rudiments of the science.

As the objects of Chemistry are various, and
its views extensive, so likewise is the connec-
tion of its principles subtle, and their investi-
gation complicated and minute : hence the aid
of such a synopsis is perhaps even more requi-
site in this than in any other branch of Natural
Philosophy. In proportion too as modern im-
provements have enlarged the scope of Che-
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mistry, they have increased the utility of a
Prospectus to assist in explaining it; if, for
instance, we take a retrospective view of the
state of Chemical Science eight or ten years
ago, it will appear that a number of discoveries
have been made since that period, which have
opened new fields of investigation, and have in
some instances pointed out the imperfection
of our former systems. | -

On these grounds it has been thought right
to draw up a Syllabus of the Lectures delivered
at this Hospital, and to renew it from time to
time, as the progress of the Science may appear
to require, kv

As the Course is necessarily designed for
Medical Students, particular attention has been
bestowed on those parts which relate to their
profession. It is not, however, confined to this
object alone. Chemistry is now so intimately
connected with various departments of Science,
and with most of the Arts and Manufactures,
whether useful or ornamental, that an acquaint-
ance with it has become in some degree neces-
sary in the general system of education; and
however different the views with which the
Gentleman, the Artist, and the Manufacturer
may enter upon its study, each will obtain in-
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formation adapted to the particular line of his
pursuit, that will amply reward him for the
time he may spend in acquiring a competent
knowledge of its principles.

Agreeably to this view of the matter, an en-
deavour has been made to point out the appli-
cation of these prineiples, not only to the pur-
poses of Medicine, but to most others to which
Chemistry is in any way allied ; and it is hoped
that independently of its convenience during
the period of teaching, this Syllabus may be
useful to Students when they have ceased to
attend ;—that by future perusals they may not
only recall such information as length of time
or diversity of employment had erased from
their memories—Dbut that it may also serve as
a general outline of the science, to be filled up
at their leisure—as a systematic arrangement
to which they may refer whatever knowledge
they shall hereafter obtain in this department
of Science,

In preparing this Course of Lectures, con-
siderable attention has been paid to the order
and distribution of the diflerent parts of the
subject.  But as Chemical Science, though
making daily progress, is not yet sufficiently
advanced to admit of a perfect arrangement of
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its parts, and as the new Nomenclature, though
admirably contrived, appears from Sir Humphry
Davy’s late brilliant discoveries, to have i
some instances been at variance with facts, it
has been deemed desirable in this Course of
Lectures to guard against too strict an obser-
vance or hasty adoption of systematic views of
arrangement, For this reason, the Synoptie
Tables of Nomenclature, which appeared in
the former Syllabus, are now suppressed ; and
a list of the Simple Bodies, that is, of those
which, in the present state of our chemical
knowledge, we are unable to decompose, has
been substituted in their place.

It may be proper to mention, that althﬁugh
all subjects strictly belonging to Natural Philo-
sophy are referred to the Lectures delivered at
Guy’s Hospital on that subject, yet the Chemi-
cal Lectures are occasionally illustrated by such
parts of Experimental Philosophy as the subject
may immediately require, By the free access,
likewise, to an extensive Laboratory, the Stu-
dent has an opportunity of seeing the various
chemical processes conducted upon a scale cor-
responding with the expenditure of a large Hos-
pital, and thereby of becoming familiarly ac-
quainted with every step necessary in the ma-
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nagement of such operations ;—without which
the demonstrations of a Lecture-room will
seldom make that impression which is neces-
sary to fix them in his memory, and enable
him to apply them with readiness and effect
upon any future and distant occasion.
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A

SYLLABUS

CHEMICAL LECTURES.

Y

INTRODUCTION.

Generarn division of the study of Nature,
under the heads of Natural History, Physics, and
Chemistry. Objects of these various branches

of natural science generally stated. CuemisTry
defined.

OF THE ATTRACTION OF GRAVITATION.

General view of the subject. Cause of Ai-
traction not understood. Different species or
modifications of attraction. Gravitation.—This
force is exerted between masses of matter, and
often at an immense distance. Distinction be-
tween the specific and absolute weight of bodies,
Areometers. Experimental illustrations on the
subject of specific gravity.
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OF THE ATTRACTION OF COHESION
OR AGGREGATION,

This attraction is exerted between the Lomo-
genous particles of bodies, that is, particles of
the same kind, and acts only in contact, or at
imperceptible distances.—Its influence on the
different forms of matter.—Differs from Chemi-
cal attraction. Distinction between the Inte-
grant and Elementary or Constituent particles
of bodies. Caloric acts in opposition to the
attraction of aggregation.

Crystallization.—Is an effect of the attrac-
tion of aggregation. Term Solution explained.
The formation of crystals, influenced by con-
centration, refrigeration, rest, atm nspheric pres-
sure, &c. and aftended with various circum-
stances, such as change of temperature, of vo-
Jume, &c. Explanation of the terms Efflores-
cence and Deliquescence.—Different suscepti-
hility of crystallization in different salts—how
applied to chemical analysis.

Concise history of Crystallography. Sketches
of Romé de L'isle, and L’ Abbé Hauy's theories
of the formation of crystals. Primitive and
secondary forms of crystals. General idea of
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truncations, decrements, &c. and of the mode
in which they give rise to all the varieties of
forms in crystallized bodies. Hypothesis of
spheroidal particles, as developed by Dr. Wol-
laston. = The form of ecrystals, and the instru-
ment called Goniometer, by means of which
these forms are accurately ascertained, are im-
portant auxiliaries in mineralogical chemistry.

ON CHEMICAL ATTRACTION.

Chemical attraction or Affinity, like the attrac-
tion of cohesion, takes place in contact or at
imsensible distances, but differs from the latter
i acting betv. een disszmilar or fzetemgenmus
particles. “The result of its action is the for-
mation of a compound, with properties differing
from those of its constituent parts. Chemical
Analysis consists in resolving a compound
into its constituent or elementary parts. ZThe
attraction of cohesion, and chemical attraction
may be generally considered as acting in oppo-
sition to eaéh other. JProcess of . Solution exa-

. ﬁ}f”é.-u,.,—- {.ﬁ‘.Tnt f:“: "! tf-ﬂ'zf{"- f:’jt—f-"tﬁ aﬂ‘ ey ;;..f'— L-f.f?i.##s?h-t. Lo
mlﬂﬂd gdf{i‘ﬁ {f-'z'dh‘ fefedde f#f«ﬁi#;pa; JFQ £ et .E'H.-}f.{.._,;: &{ﬁ Etvereey,

¢-In most instances it is necessary, in order that”«’" f:&g
. ¥ cteer £
chemical attraction may take place, that one of Lrsttin st

the constituents should be in the fluid state. lhtere sl
}/Chem;ml combination produces remarkable

) (;\
4‘-35? *’frcﬂr-df u_rffc’upé:;ff.rfn%zif Jz”-:!// el
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changes in the form, colour, density, &c. of the
bodies combined, and is generally attended with
a change of temperature.

/ Bodies have amongst themselves different de-
grees of chemical attraction, and it is on the
estimation of these different attractive forces
that the Science of Chemistry rests.—Methods
employed to form such estimates.

7 Definition of the terms Simple and Double

elective attraction.—Experimental illustrations,
— Precipitation.— Saturalion.

Of the limits of chemical attraction.— Yhe-
ther hodies can combine together in any pro-.
portion; or whether they will unite only in
certain determinate proportions?

Berthollet’s opinions and scepticisms on the
doctrine of determinate proportions generally
stated. The quantities or masses of matter—
the force of attraction of aggregation—the de-
gree of temperature—considered by him as
causes by which the laws of attraction are often
modified. These modifications probably only
apparent.

Theory of Atoms.—Richter’s law respecting
the mutual decomposition of salts. — Concise
view of the doctrines of Mr. Dalton and other
Philosophers on the subject. Dr. Wollaston's
Scale of Chemical Equivalents.




5’@!":.# & Lerediie

o
ﬂ:o/ffze ecei Llce %4: .:.,.:’Qu"r ey — {rx’} el j[j’ ‘fr

.-'ﬂ-
cc’-d‘ -Cfivt{'—(f;_,._,.:f:(fﬁj fﬁ#tf /Jf‘*z'.i KKMH; t"f'ff'l‘i/:‘-E J

.;:‘—.r:.::::"phx Jif'f-ir.‘.fc:.*" fﬁé.{_‘zafﬁfé :’/-}» v Acry B

d&&iifgyf

Ay R ?/ Ve ),
Wg; LaE ;I;,-,..:: ;,»t.‘::#ﬁ ,,g;,,,g::;:t“, e ,f' ém?‘-:fn-,v“mﬂr g ceee
.a‘ét:: d.-{--i-l-"‘l{z“? it A I-ML mg‘.,r Fre e e! —

:‘nyj #%’ﬁ?h&:z‘ Jﬁ#,j: ALt g.':”fx;?

r-:‘:u S P2y .
&iéﬁ’f}uf//éﬁ//ﬁydﬁfféf Yoy e Hﬁﬂffﬂ"'

,ﬁ}éﬁﬁm J#fﬁ-“"&f {fﬁf‘fﬁf{!fft-ﬁ-&ﬂ "")( el /.-“'"f-"'t 22
,‘-ﬁi/cfffﬂm "ﬁ&’;c’/fc”?’r .;%ﬁmsz” Wz{iﬁ’ﬁ& # i miﬁ
éﬂ@gég ,;f.-[é:‘ d/)ﬁ:tﬂ" #fdﬁnftﬁf s-l:’;"’t'!!-lh f'ffff# (] J'fﬁ"

JA’ ElALA ,.-f/;:

IM -:rf.z.—’fd’/a:flff ‘“'""‘"
Ll R z;/ 7 e}

'«.ﬁ’# fec cff&d? :.-ff
4&4}' zf-‘f'Zi’ Vs _éﬁ-tQ« M%fﬂf f/ ,«A‘Zoéh’ p/r‘.c.g., ﬂ'f:;}f_‘b@
s A’e"}/ﬁ"ﬁf&; ,:C_fu;‘

M%Mﬂﬂé J"f;wiﬁﬁtc- it s L
%ﬂﬁwméﬁ/gﬂ@mffy gf/ WA A, .5/ A //&mu

MH,‘J fo2 ﬁl&uéz_/-//ﬁﬁtr;wr&éﬁﬁ ”Jffftrﬂf»ﬁ’.,
cﬂlkz:fé-ff H;éﬁé‘}ff t?d/g:{.:.f / el £ fcftﬁfz_ﬂd:.-{-f'rj/!ffﬁ-: :

m’:ﬁff / 2o T ;;f.u,u Afﬁ-j{ dﬁug ;”*::cf 5‘51#‘;\ & |
[ alect lliide 2f am,é /3/:’1— Mﬂ%ﬁmﬁ
fﬁ?fr:ie:'/ g?/é/ 2 Al b({c’i 2 Ele Yiites L f)ﬁ’/(/ ]

&t :J-e:t-ft'f“j tfﬁ&?;kﬂ/ﬁ#m&

“f’(/”' e P Ll Al PETELA
/%ﬂﬁﬁféﬂ JWM %ﬁiﬁ/ﬁ# le —&"4?554: Leez ﬂ/
cﬁémf-’ ”{J ‘. -../Zécﬂ’a- ‘d/iff/.w/ Ar;/;’f-ﬁt?f ":

7 _ M(ﬁ" m{ ﬁ:’@ r""f ‘h\

g.,%!-z:’m"é plect ey ;5% ﬁE&m—.y f.é'i-f t&Q égﬂ 5.7 p’pf’&/{&‘ﬁ

4/44//’%/ R, idree lee .(f/tfb 7 Z/’M@H/l’ :
£.{£I¢:;{ f.{/ ﬁﬂ:ﬁ"ﬁ(} /Z‘ /'/ t'f m,;, ¢ WA;J/J;

M’&M ddifnfmau Lo Criei
' -‘ﬁﬁ*ﬁ‘zﬁ | f

éj ém-:—




B -

N

k *‘:‘“‘”’(" £l ffcéf/;’/‘;f/}c‘?’&&’r
ﬂ%?pé/jﬁ){fﬂfﬁ /éé’a" fe’(rfﬂrf}!ﬁhﬁ;—

' /) Z Le
/ ,a{f Jnﬁﬁz&xgé Jo ccerkl & '
: .z:.!.f .t!fvé }Z-ﬂ Ve ltea

L|, /} f Lo .:‘Jﬂ?‘ffz.e/ éffﬂf '47‘!/4{#:?

. . :tftf LT : K@Zy&#m Kﬂ-aﬁ.-ga#-f e
-“"";’:’fﬂ/ o pllecn aﬁ.é Mzﬂdé/&x&ﬁzz

*|/::' r"&@&:/ ey #Mm

'r|é’ .ef/ﬁz:m.f ¥ Mﬁ. ﬁ/ﬁm z;’:f _.J

/-:’rf Le /:/;E.rr-fr.f /ff.:.u ,,/} /A/’V:”ﬁ*;fy)%‘f
b et

:fff' %/ﬁﬁ-—f & /J%‘ 0&’/ St ks
iy oo il e

| A Legr y

|/fr<(’.{/.-;?’..c.£:?£j MXJ/ /Z (T ive dr"?f_
.5?1. Lo {##J/Mgﬁr ﬁ’gﬁ et P AL z/Mf %z// zm‘."{
|£L¢L/£'f"f" ﬁ%fﬁfﬁf CEe fﬂ:,-c;,-/z’i&ﬂ f;‘m,é'/éﬁg"

I
fff’c"ﬁ&fﬂ'{ﬁfw #7% Mfffyféﬂﬂé :

T T ceinr éf’ ,«%45/ %y?{ YA [ Lo fr :fﬁ /aﬁ
I:Z“ ﬁf?ﬁ;n.f o e JJ&&M e { /r,;/ra’a@

*J/""- f/{f’f’ %&fﬁfw ,,4};.# soelé fe f;’“-f'f'

pj{ézrmf ﬁﬁﬁﬁm .{:& Z‘é';f ;:—ﬁ:—

/’z/;-{zﬁﬂ /m&’/&?ﬂdﬁﬁ# Lot HE r’ézfzf',f;’,f;, 3

)/f:*" 4}4#1"{15#?1,/&4&#’! | adkdd é/i’ﬂfi«!f'ﬁ;jﬁ:,ﬁ
P A

1 ,.-'..:z:ft‘l.— AMH&M .f'.:fﬁfnq "z"/r .{" 5‘**"& / 5-7;:';??‘9

Lo Watse Coteochly it b / ¥ R r@ﬁ&a
II’/{L’L"(L{(;’; /%( Viettee fs(tfrr'{ r(,hr"f@/{',r‘ﬁrﬁ/ﬁ/ sy

bty f 15 40 L 2V or /7 3. /{zdnh,
| /7 lﬂffr._- Lo Lv' M/ff'f’zf ”-"’t /E"’J Fe

J}//ffé I e /f."rr,faf: "’j”"?’f“’f“/’”‘ % _t
By .f //{/

v
;,e:
,{??

W28 L o8




%’J:‘,’W /i"{f J@ﬁi’#-’ ¥ _fﬁ“*f;"'(/; /f_; jﬁﬁ“{f_‘%’ﬁa

Mﬁf:ﬂ;‘yﬁ ru* s .rs‘(?#“' y ﬁff[‘,,f((.g) el € |
,fx,ﬂ'ff(r W *";'.E.f.- A f‘&/ff% nrn{r % /M-’.-’&uf;

il & >, .r ,;,Mf -r'x’ tece 4::"‘

"t’ﬁ'c’-":u’f’ dﬁ"'f:«é’ &
%,, .f} gs-ufﬁ P J;éa:.-;:-f det

Mpm ‘{ffﬂff’{?‘ﬁf 15 gf:i"ﬁ#tﬂ"&‘,fr ka{ & F /,’.-,;{,,, }.
G lice ,M,,f/&m.fzia% D AT )P AN,

f;'f:"
%f/@lr 4"‘;"{/;"&-’/7 ;ﬁ'r"{;é) gﬁg{[@ P szﬂfffgv)’{
/?;,.f.ff::-mf't/é !ﬂéz{f‘;}#

"
¢ fmé?ﬁ Peredl g e ¢
'51/ e Z Z Pt sk é:f:—c-rrncfc/ éﬁﬂgfﬂf

ﬂ%‘ﬁ!ﬁ/& L5 r.r’é . _
ﬁi{ W—#M J&M iy LOLALF 4;&’2’9"& ¢ c"ﬁ/pf ,4?(?1&:

MM% ,{Zc} Jf?ﬁﬁ !f.t"f#/{;f#" 4’% l.r”/ﬁr *’:x f
Eé fﬁf»/.é’f.#;ﬁ?m fgﬁ"é’:’ﬁ ;Ff.r{znf' jféwfc

/‘“  seciedhd My Frecss
Le i “ ;7:@&“&: K

;.’a#ﬁa’/ AT T nc:;.,.-:.;. ./22{ ;."/‘.dr’-/a JH/M
'i'"/'! /;ﬂ-" J /f ﬁ’(x ﬁ&#a‘;}

fé{,ﬂ Z/ s, i, Py lella
é % W/ ”/r"r:ff ce 22 72

z‘lﬁ'

ﬁf oo peis bkl
%&ﬂ e W #/ W e f—'le
%g zyﬁzz ;@kﬂ :z’d"f gfé}kg?

‘o ,",4(:' #(.{ré fﬂ“'péf’ _;_5,:!-' !JM.;./W@@ .
r‘fwm/{aéf L 4?#/,,& W/}‘.g[mk PR AR
J f{ﬂ;éffl /&A’ /rﬁtﬂ/ z’ﬁmfﬁﬁg/‘ﬁ;’f&'fﬁq

;f& ~ ;ﬁ}/ e et dﬂfﬁﬂf‘;’}
Z@/ﬂ / é{’ﬁ, / fr.y A/-ifszﬁnx
&ﬁ»@éqﬁj}yfﬁ

I

M . & -E:-{w"




%"{?f:r y/2 éﬂ' Ll Ller £/ y@;)/&"@v /ég::; .:r'.r —
r“?ﬂ'ﬁ'é‘ﬁ’ ;z-" ﬂ’gg{rf&ﬂ; AL ?é—f #ﬁ:ﬁ»—fim M
/// j%fcﬁf#ﬂ&’)ffﬁm ..Ff‘f.-:' ; 2&{.{.—“’ ? :

//”f:"'r' /&{5; Fel ettt & "ff",gz,(/{;rr JZ IA#&?ﬁ
il . Y bt 2 bt L2 elrii?
;‘-‘-& fétuﬁ-ﬁf#g{fz‘/ﬁé ;; _;54/) / MM/&%P‘::L-—

e te g.cftﬁvy,,{.tfg | M/‘uf r Z ol
"‘:" & Jﬁ‘ifééjgﬁ.c{&rfc ﬁ'{c 9/’#&&4{&{49

-4

B 7 el b
?{f’a’gﬂ'&: JZ A ngtm Z Aoz
\ jfzf K,/,{J/WM 70 3,? ﬁ)/‘%%“

s Hr A TE tere Proets

é,a) Hettc A)%/&u%‘i ‘




. CLASSIFICATION.

The principles of classification of the older
chemists shown to be inconsistent with modern
discoveries.—What is to be understood by the
term Element, or Elementary Substance.

General view of the simple or elementary bo-
dies.” Of the principles of arrangement adopted
in most modern treatises of Chemistry. Un-
avoidable difficulties in a systematic classifica-
tion of chemical knowledge. Statement of the
arrangement adopted in this course—reasons
which appear to render it most eligible.

OF CALORIC.

Explanation of the terms Heat and Caloric.
Various opinions on the nature of Caloric ex-
amined. —Its phenomena may be considered
under two general heads, viz. \

I.—FREE CALORIC, OR HEAT OF
TEMPERATURE.

Caloric, in this state, expands bodies, and af-
fects the thermometer.— Equilibrium of heat.
Thermometer. —Principle and construction of
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that instrument. Description of the various
thermometrical scales. Nature and limitﬁ of
the information derived from these mﬁtrug -
¢ ents. —‘Wedﬂwoﬂd s Pyrometer —Peculiari-
¢ 7z 2/z, ty respecting the expansion of elastic fluids b}r_

| :::.ﬁr:; 1M.he¢t._—]]xceptmns to the law of expansion by

-

4 heat.—Expansive force of freezing water.—

Contraction of Argil by heat.— Fusion and
Vaporization of bodies.— Evaporation, distin-
guished from vaporization.— Influence of the
atmospheric pressure on vaporization. -_
Theory of the Propagation and Equilibrium
of free caloric. —Cﬂﬂductmg powers of bodies. -
- Fluids are very slow conductors when at rest.
Radiation of heat.—Professor Prevost’s theo-
ry of universal radiation.—Reflexion of heat.—
Professor Pictet’s apparent reflexion of cold. —
Leslie’s differential thermometer —Bodiesdiffer
in" their r¢flecting, radiating, and absorbing. -
powers.—Explanations and experimental illus- 4
trations.—Practical applications of these prin-
ciples. Dr. Wells’ theory on the formation of
Dew, Ignition is the ultimate effect of accu-
mulated caloric in its free state.—Takes place
in all bodies nearly at the same tempera.tu/re
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| ~ IL.—COMBINED CALORIC.

-

be considered in two points of view :
, rase 1st. As Specific or Comparative heat.—Mean-
i 'ing of these terms defined and illustrated by
experiments.— Capacity of bodies for caloric.—
i Changes of temperature produced by the con-
| densation or rarefaction of elastic fluids.—Bo-
dies ignited by the mere condensation of air.
| 2dly. In the state of Latent heat, also called
| Heat of fluidity.—1s that which is absorbed by
bodies during their fusion or volatilization.—
Account of some of Dr. Black’s original expe-
~ riments on the subject.— Experimental illus-
trations.—Cold produced by evaporation.—
' Cold produced by the solution of salts—Heai
evolved during the crystallization of salts —
Lavoisier’s Calorimeter.— Application of the
| doctrine of latent heat to a variety of natural
‘ phenomena and artificial processes.

| Calorie, when combined with bodies, may
|
|

Of Steam in particular.— Distinction between
Vapour and Gas.—Estimate of the elastic force
of vapour.—Temperature of steam raised by
increase of pressure.— Eolipile —Papin’s Digces-
ter.—Application of steam to mechanical pur-

% oses.—Chemical history of the étmm-Eﬂgmf
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Processes of Distillation—Sublimation— I i«-

*oration—Spontancous evaporation—IHygrome+

ler.

Whether heat may be considered as existing
“in bodies in a state of Chemical combination.
_forming a third modification of egmbined eal-

I o 4:,:
ﬂ;‘:: ;:,,pl e? e ngmgﬁf o D) e
oVl codd

The extrication of heat by friction and per-
cussion, not distinetly referable to any of the
other modifications of caloric.

OF LIGHT.

Conunexion between caloric and Light.—Na-
ture of light.—Its reflexion and refraction.—
Its decomposition into seven coloured rays.—
These rays differ in their power of producing
light—They differ also in their power of pro-

: dumnw heat.

Property of certain bodies to absorb light.—
Phosphorescence.—Bolognian stone.— Canton’s
phosphorus.—Animal phosphorescent substan-
ces.— Luminous fish.— Glow-worm.— Lantern
fly. —Rotten wood.

Connexion of Light with Ongygen —De-oxy-
dating effects of light.—Its effects on nitrat and
muriat of silver.—Mr. Wedgwood’s contriv-
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atice for copying paintings on glass.—Effects

‘of light on the animal and vegetable economy.

Rays of light, which, though not discernible,

produce chemical effects.

General considerations on the effects of HEAT

and Li¢uT in nature,

OF AERIFORM SUBSTANCES OR GASSES.

These consist of a solid ponderable substance
or Base combined in a peculiar manner with
Caloric.

The property of the resulting gas depends
upon the nature of its base.

Those not condensable at common tempera-
tures, distinguished by the name of Perma-
nently elastic Fluids.

Method of ascertaining the absolute and spe-
cific Gravity of gasses, and computing their
volume undet differeént circumstances of Pres-
sure and Rarefaction.

Elasticity of the air.— Theory of the Aar-
Pump.

Of Oxygen Gas.

Called formerly Dephiagasmated Pure, Em-

pyreal, or Vital Air. . . iioieif
B
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Somewhat heavier than common air. — 100
cubical inches at the temp. of 60 Far. and at
30 inches Bar. press. weigh about 33,8 grains.

Forms a constituent part of the Atmosphere—
Serves the purposes of Respiration and Com-
bustion in an eminent degree— Has a powerful
affinity with a great variety of substances, par-
ticularly inflammable bodies, and when the new
compounds are rapidly formed, Caloric and
Light are frequently elicited. |

Theory of Combustion—EPyrophorus.

To Sulphur, Phosphorus, and Charcoal, 1n

the act of burning, it communicates acid pro-
perties ; which are more or less distinet, as the
combustion or decomposition of the Gas has
been more or less complete.
" The basis, therefore, of this fluid was for-
merly considered as the universally Acidifying
Principle, and hence denominated Oxygen : —
hence also the terms Oxyd, Oxydation, Oxy-
genation, &c. :

The base of Oxygen Gas has a strong at-
traction for Caloric, but this 1s overcome or
modified by the attraction of the particles of
some solid substances.

It destroys the splendour and tenacity of the
Metallic Bodies when they arve exposed to it at
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from Atmaspheﬁcal Air, by exposure of the lat-
ter to Sulphuret of Potash, to a mixture of Iron
Fi!iﬂgé and Sulphur, &c. |

Obtained also by mixing Oxymuriatic Acid
with Ammoniacal Gas.

° When pure has a faint smell, but no taste,
and is rather lighter than Atmospherical Awr. -

100 cubical inches, Therm. 60° Bar. 30°
weigh about 30,4 grs. ‘
" If inspired is instantaneously destructive of
animal life; and extinguishes flame; but does
not impede vegetation.

Differs from most other Gasses in being but
in a small degree capable of absorption by
Water, or by either of Acids or Alkalies in the
liquid form. | i

Evolved in the decomposition of Animal and
Vegetable Substances, of which it forms a con-
stituent part. has
.~ When mixed in a certain proportion with
Oxygen Gas and exposed to the Electrical
Spark, it produces Nitrie Acid; and by union
with Hydrogen Gas it forms Ammonia— from
the former of these properties it takes the name
of Nitrogen.—Combined with Chlorine, it forms
a siugular and very explosive compound. ‘

. Of the means thought to be employed by
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aature to maintain a due proportion between
this and Oxygen Gas in the composition of the
Atmosphere.

Of Hydrogen Gas, or Inflammable Air. |

Found in a disengaged and impure state in
Coal Mines, on the surface of Stagnant Waters,
and rising through the waters of certain Springs.

Obtained also artificially in the state of ecar-
buretted hydrogen, from animal, vegetable, and
bitwminous matter by distillation ; from Essen-
teal Oils, Alcohol, Fthers, &c. by the application
of heat. |

But purest from the decomposition of Water
by Metals, as above stated; or during their

solution in diluted Acids; or from Ammoniacal

Gias by means of the Electric Spark.

When pure, between 11 or 12 times lighter
than Atmospherical Air: hence the construc-
tion of Aerostatic Machines.

Smell adventitious.
~ 100 cubical inches at a Temp : 60° Farenht.
and 30 inches Bar. press. weigh 2.8 grs.

Combined with Oxygen in the proportion of
about 12 Hydrogen to 88 Oxygen by weight, it
forms water, from the decomposition of which
these fluids may be both obtained in a gaseous
state, and therefore considered as its elements.
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Hence the effects of Water in promoting
Combustion, and in the Oxydation of Metals,
&e. &e. j

In the combustion of Hydrogen with Oxygen
Gas, the purity of the resulting water depends
on the slowness or rapidity with which the pro-
cess is conducted,

On inspiration proves noxious to Animal life,
apparently by the exclusion of the respirable
part of the Aémosphere.

In its nascent state it is found to be capablg
of combining both with Oxygen and Azote, with
~ the one producing Water as in the case of com=
bustion, and with the other Ammonia.

Forms an Acid Gas with lode or lodine.

Carburetted Hydrogen Gas—formerly called
Heavy Inflammable Air—procured by passing
Hydrogen Gas over red hot Charcoal—afforded
by subjecting vegetables and Inflanmable Sub-
stances to a strong heat—different kinds of Car-
burelted Hg;d-mgeanEqﬁa}tt Gas—Gas Laghts,
Fire damp—Siv H. Davy’s wire-gauze safely
Lamp.,

Sulphuretted Hydrogen Gas— Methods of
procuring — Combines with Alkaline Bases—
Is absorbed by water—The solution precipi-
tates some mietals and not others.
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Phosphuretted Hydrogen Gas—One of the
most combustible substances known— Absorb-
able by water—Methods of procuring.

Hydrogen Gas is capable of holding Arsenic
in solution.

Of Nitrous Oxyd Gas.

Procured from the decomposition of Nitrate
of Ammonia with a gentle heat. Consists of
Oxygen and Azole in intimate union. In some
of its properties resembles -Acids.

100 cubical inches at a middle temperature
and pressure, weigh about 50 grains—Is de-
composed by combustible substances at a very
high temperature—Soluble in double its vo-
lume of Water, to which it communicates a
sweetish taste, |

Most inflammable substances require a high
temperature to burn in it—Is not acted upon
by Nitrous Gas. ’

Remarkable for the intoxicating effects which
it produces in respiration.
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OF SALTS.

- These characterized by being sapid or of a
saline taste and readily soluble in water; farther.
remarkable for their disposition to act on, or to
be acted upon by most other substances, as also
for the regularity of the forms which they are
in most instances found capable of assuming—
Crystallization. |

Their solution in water for the most part
accompanied by a diminution of temperature ;
hence the usual means of producing artificial
Cold. ' |

On exposure to air generally either receive
or impart moisture : hence said to be deliques-
eent or efflorescent. -

- When heated, the greater number undergo
either walery or igneous Fusion—some are
volatilized, and many more or less completely
decomposed.

They are divided into simple and compounded
—the more simple are Alkalies and Acids—the
compounded, such as result from the union of
these with each other, Neutral Salts,—or of the

acids with earths and metallic oxyds, Earthy
and Metallic Salts. -
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OF ALKALIES,

Distinguished by a pungent, and lixivial or
urinous Taste, and by changing most vegetable
blue colours to green, and many of the vege-
table yellow colours to brown.

Have a strong attraction for mousture,

Produce no alteration on each other, but
manifest an extensive disposition to unite with
other bodies, With Aeids they constitute Neu-
tral Salls.

They precipitate from their solutions most
of the Earths, and all the Metallic Oxyds, se-
veral of which they are capable of re-dis-
solving.

With wunctuous substances they form Soaps ;
with Silex and Alwmine various kinds of Glass
and Porcelain ; with Sulphur, Alkaline Hepars
or Sulphurets.

The substances most perfectly Alkaline are
Potash, Soda, and Ammonia.

The two former, till lately, considered as
simple bodies, but discovered by Sir H. Davy
to consist of peculiar Metallic Bases, combined
with Oxygen.

Ammonia remarkable for its yolatility in a



— e ——— —

18

moderate temperature— a compound of Hydro-
gen and Azote.

Many of the Earths also have distinct alkaline
properties, more especially Barytes, Strontian
and Lame.

Of Potash.

Form, concrete. 'Taste, extremely pungent,
eaustic. Colour, white. When perfectly dry,
is a non-conductor of Electricity. In this state
consists, according to the experiments of Pro-
fessor Davy, of a peculiar metal Potassium—
combined with Oxygen and a portion of Water
intimately combined.

Potassiumis considerably lighter than Water—
rapidly absorbs Oxygen—is capable of two states
of oxidation, Protoxyd and Peroxyd—exists in
the latter state in Potash—is soluble in Hydrogen
G as—combines with inflammable substances—
and forms alloys with metals.

Potash appears to be a constituent part of
most vegetable substances ; it is also found to
enter into the composition of several minerals.
Usually obtained from the ashes of the former in
the state of common Potash, by elixation in
water and evaporation to dryness ; ot in that of
pure Potash by subsequent treatment with Lanie
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ITas a strong attraction for moisture.

On solution in Water produces an increase
of temperature (Liquor Potasse P.L )

Combines with all the Acids, and in most in-
stances with a force of attraction superior to
that of any other substance.

Fusible in a moderate, and volatile in an
intense heat. Is decomposed in a high tempe-
rature by Iron. |

Promotes the fusion of earthy Bodies and of
metallic Oxyds ; hence the preparation of diffe-
rent kinds of Glass. Unites with Sulphwr, and
renders 1t soluble in water (Potasse Sulphu-
ratum P.L.)

Dissolves several of the Metallic Oxyds. The
comparative forces of attraction under all cir-
. cumstances by no means exactly ascertained.

The order of the attraction of this alkali, in
the moist way, Sulphuric, Nitrie, Muriatic,
Phosphorie, Fluoric, Oxalic, Tartaric, Arsenie,
Succinie, Citric, Lactic, Bengoic, Acetic, Boracic,
Sulphureous, Carbonic and Prussic Acid; Water,
Unctuous Oils, Sulphur, Metallic Oxyds ; in the
dry way, Phosphorie, Boracic, Arsenic, Sulphu-
rec, Nitric, Muriatic, Fluoric, Succinic, Formie,
Lactic, Benzoic, and Acetic Acid, Barytes, Lime,
Magnesia, Alumine, Silica, Sulphur,
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Sometimes preseribed internally in solution ;

in the concrete form frequently employed as a
Caustic.

Of Soda.

Its Form, Colour, Taste, Causticity, &e. nearly
the same with those of the former Alkale.

Consists, according to Sir H. Davy, of a
peculiar metallic Base called Sodium, combined
with Oxygen, '

Sodium lighter than water, but heavier than
Potassium. Other particulars jn which these
two metals differ.

Found in great abundance in the mineral
kingdom, particularly in combination with
Muriatic Acid.—Obtained, in a pure or caustic
form, from Carbonate of Soda, by means of
Lime, as pure or caustic Potash is from Car-
bonate of Potash.

Soda has an equally extensive disposition to
combine with Aeids as Potash.

Acts powerfully on the Earths and metallic
Oxyds ; also unites readily with unctuous sub-
stances ; hence the preparations of common Soaps.

Order of attraction of this Alkali, the same
as that of Potash. ey ol
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Of Ammonia.

Form, gaseous.—Smell extremely pungent.—
Caustic.— Azolic.— Lighter than Atmospheric
Air—100 cubic inches weigh 18,67 grains—
Experiment of Professor Berzelius, tending to
show its metallic basis. ‘

Is absorbed both by Water and Alcokol; by
the former with great rapidity, producing an
increase of temperature and bulk (Liguor Am-
monie P.1.. ) On the contrary, Iee dissolved in
this flud, produces cold.

Is in a slight degree inflammable.

Obtained from the distillation of bones and
other kinds of animal Matter, but purest from
the decomposition of Muriate of Ammonia, hy
Potash, Soda, or Lime.

May be decomposed 1n various ways ; as by
exposure to Heat, by the Electric Sparfk, in the
reduction of Metallic Oxyds, by the distillation
of Nitrate of Ammonia, &c. yielding in some
cases Hydrogen, in others Azotic Gas: which
gasses by particular modes of combination have
been' found to reproduce it, and are therefore
considered as its elements.— Appears to contain
Oxygen, and to have a Metallic base like the
other Alkalies,
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Agrees nearly with the other Alkalies in the
order of its attraction, both in the humid and
dry way.

OF ACIDS.

Appear in general to consist of Combustible
Substances in union with the base of Oxygen
Gas, the proportion of which in most cases de-
termines the degree of Acidity.—A few of the
acids, such as the Prussic, do not contain oxy-
gen.—Several of them the immediate result of
Combustion.

Distinguished by being sour to the taste,
changing vegetable blue colours to red, and by
their extensive power of combining with other
substances.

The properties of the individual Acids de-
pendent on the nature of their respective Bases,
&ec: the stronger the attraction of their Bases
for Oxygen, the less intense in most._instances
their Aeudity.

All unite readily with water. Diluted Aeids.

In combination with Alkalies form for the
most part what are called Neutral Salts ; with
Earths and Metallic Oxyds, Earthy and Metal-
lic Salts.
















23

Most of the acids anlisceplic. Some power-
fully corroesive.

Admit of different distinctions—from their
form, into solid, liquid, and gaseous ; from their
more usual and abundant sources, into mineral,
wegetable and animal ; into such as have simple,
and such as have compounded bases.

The more important of the Acids are, the
Sulphurie, Nitric, Muriatic, Carbonie, Fluoric,
Boracie, Acelic, Tartaric, Oxalic, Citric, Gallic.
Phosphoric and Prussic.

A

& /3 4\\ <. Of Sulphurie Aeid." oo G S

Formerly called Acid, Oil, and Spiritof Vitriol

Long considered as the Universal Acid.

Never found free from water, and seldom
uncombined.

Obtained artificially from the rapid combus-
tion of Sulphur, or of a mixture of Sulphwr with
Nitre, or from the distillation of Sulphate of Iron.

Concentrated afterwards by. boiling.

When pure, limpid, ponderous, unctuous, i~
odorous, and intensely sour.

Specific gravity nearly double that of Water.

Has a powerful attraction for Moisture, and
on mixture with Water, occasions a remarkable
increase of temperature.
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When volatilized by the higher degrees of
heat, it assumes the form of a dense white va-
pour, the first portions of which sometimes con-
oeal if exposed to a moderate cold. (Glacial
Oil or Acid of Vitriol.)

By treatment with Combustible Substances s
generally more or less discoloured, and may be
either deprived of a portion of its Oxygen, and
thereby made to assume the form of Sulphurous
Acid Gas, or totally decomposed and reduced
to its original basis, Sulphur. e

The properties of Sulphurous Actd Gas, which
may be also prepared by the slow combustion of
Sulplur, in many respects different from those of
the Sulphiwric Acid; its compounds thereﬁ:-re dif-
ferently denominated. Sulphite of Potash, &c.

The Sulphuric superior to most Acids in its
Power of Attraction for other bodies.

Independently of its Water, suppnsed to con-
sist of 40 parts of Sulphur and 60 of Oxygen.

The order of its attraction Barytes, Strontian,
Potash, Soda, Lime, Magnesia, Ammonia, Alu-
mine, Metallic Oxyds, Water, Alcohol.

Combined with Alkalies it forms :

1st, Sulphate of Potash ( PotasseSulphasP .L.)
usually prepared from the saline mass which
remains after the distillation of Nitric Acid.—
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Form, hexangular prisms with hexahedral pyra-
mids--prism frequently wanting.—Taste, saltish
bitter.—Difficulty soluble in water; also very
diffieult of fusion—May be decomposed either
in the moist way by Barytes, or in the dry way by
caleination with Charcoal.—100 parts consist of
42,2 of Sulphurie Acid, 50,1 of Potash, and 7,7
of Water—Application chielly medical.

Super Sulphate of Potash—ecrystallizes in'slen-
der needles or hexangular prisms—soluble in
five parts of water, contains twice as much acid
as the sulphate. (Potasse super Sulphas P.L.)

2d. Sulphate of Soda (Sede Sulphas P.L.)
obtained by solution and crystallization from
the matter left behind in the preparvation of
Mouriatic Acid, Muriate of Ammonia, or Muriate
of Quicksilver. Is also found native in many
mineral springs.  Form of its erystals, /ex-
angular prisms with dihedral summits.—Taste,
bitter.—EfHoresces on exposure to Air.—Rea-
dily soluble in Water —W hen exposed to Heat,
undergoes watery fusion. May be decomposed
in the same way as Swulphate of Potash.—100
parts consist of 23,62 Aecid, 18,48 Soda, 58
Water—WUsed only in Medicine.

3d. Sulphate of Ammonia, obtained by the
union of Sulphuric Aeid, with Ammonia, on the

L



26

addition of diluted Sulphuric Aeid to liguid
Carbonate of Ammonia.—Form, erystalline.—
Taste, bitter pungent.--Easily soluble in Water.
Fusible. Volatile.—Employed principally in the
manufacture of Muriate of dmmonia.
Sulphuric dcid forins also with,the Earths and
Metallic Oxyds, particular compounds, to be
hereafter spoken of under their respective heads.
Employed principally in Dyeing, Bleaching,
Tanning, purification of Oils, and in Medicine.

- Of Nitric Acid.

The basis of this dcid is Azote—consists of
Nitrous Gas or Nitric Oxzyd, and Oxygen.

100 parts of Nitrous Gas consist of 46,63 Azote,
53,87 Oxygen.—100 cub. inches weigh 32 grs.
Partly absorbed by W ater—effects on animals—
and on combustible substances—decomposed
by the Electric Spark—also by Sulphurets and
some of the Metals—means of procuring—test
of its purity—reproduces Nitric Acid by the
addition, and furnishes pure Azote by the sub-
straction of Oxygen.—100 parts of dry Nitric
Adeid said to consist of bd.6 Nitrous Gas
and 44,4 Oxygen—or about 26 Azole, and

PIS—
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4 Oxygen. — Nitric Acid Gas rapidly com-
bines with Water and forms liguid Nitric Acid.
~—100 parts spec. grav. 1,5 consist of 7b Acid
and 26 Water.

Obtained from the decomposition of Nitrate
of Potash by Sulphuric Acid, or by Sulphate of
Iron.

Purified by re-distilling it from a fresh por-
tion of Nitre, or by the addition of Nitrate of
Silver and of Barytes.

In its common form, of a yellowish or orange
colour: when pure, altogether colourless.

More volatile and less ponderous than Sul-
phuric Acid—its acidity equally intense—at-
tracts moisture also from the atmosphere. (Aci-
dum Nitrosum dilutum P.L.) Aqua-fortis. |

Destructive, more immediately than the Sul-
phuric Aeid, of the life and texture of bodies to
-which it is applied.

On mixture with Sulphuric Acid communi-
cates to it the property of dissolving silver:
Aqua Regine, ;

Experiments of Cavendish and Milner on
Nitric Acid—its spontaneous production by
processes of nature. _

This Acid dissolves all the Earthy Bodies
except Stlica.

c 2
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In its action on the Metallie Bodies, it is de-
composed: to a greater or less degree according
to their capability of uniting with a larger or
smaller proportion of its Oxygen.

Similar effects produced on it by Charcoal,
Phosphorus, Sulphur, and most other com-
bustible substances ; as also by exposure either
to Light or Heat.

Hence the difference, if any, between Nitrous
and Nitric Acid, and the formation of Nilrous
Gas, and Nitrous Oxyd.

In some in_stanceé, the reciprocal action 1s
such as to occasion immediate inflammation,
as on mixture with Essential Ous.

: Combined with Alkalies it forms,

1st. Nitrate of Potash (Potasse Nitras P.L.)
Obtained in the East Indies and other countries,
by the elixation of certain soils, In which it 1s
either spontaneously and repeatedly produced
by their exposure to Air and Light, or formed
upon: the addition of Potash.— Those soils
more especially productive which abound in
vegetable and animal matter that has run mto

a state of putrefaction.—Freed from extranc-
ous saline matter by repeated crystallization.—
Form of its erystals prismatic.—Taste, eold,
saline, penetrating.— Much more soluble in

i et e ad B
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fiot than in cold water.—In a moderate heat 1t
undergoes fusion ( Salprunelle ) —An increase
of the heat produces a decomposition of its
acid, the Alkali remaining unchanged. —May
be more rapidly decomposed by the addition
of Charcoal; hence the preparation of Gun-
powder.—When decomposed in the moist way,
by treatment with the Sulphuric, furnishes
Nitrie Acid.—100 parts of this salt in the state
of dryness, consist of 53 of Nitric Acid, AT of
Potash.—Used extensively in Glass-making,
Metallurgy, preparation of Gun-powder, and
for dietetic and medical purposes.

od. Nitrate of Soda, called formerly cubical
or quadrangular Nitre. In most of its proper-
ties resembles the former.

3d. Nitrate of Ammonia; obtained by slow
evaporation, from the combination of Nilric
Acid and Ammeonia.--Form, crystalline.--Taste,
cool, bitter, urinous.—-Deliquescent.— Easily
fusible.—Under cautious distillation, yields Ni-
trous Oxyd, Nitrous Gas, and Water; but de-
tonates when suddenly heated.

The Order of Attraction of this acid, the
same as that of the Sulphuric.

Chief uses, in Dyeing, Etching, and Assaying ;
and sometimes employed in Medicine.



30

Of Muriatic Acid.

Obtained by decomposing Muriale of Soda,
by means similar to those employed in the pre-
paration of the Nitric Acid.

Its purest form Gaseous.

In this state heavier than Atmospherical Air;
100 cubic inches at mean pressure and tempe-
rature, weighing 39 grains; of a pungent odour;
irrespirable ; destructive of flame, imparting to
it under extinction a bright green colour; in-
flaming the skin without discolouring or cor-
~roding it.

Formerly supposed to consist of an unknown
radical intimately combined with Ozygen. Late
researches of Sir H. Davy, by which this doc-
trine is controverted.

When dry has no action on the Metals, nor
on any other of the Combustible Substances.

Exposed to a moist atmosphere it becomes
cloudy—1Is readily absorbed both by Water and
Ice, the latter of which it liquefies: in either
case it occasions an inerease of temperature and
augmentation of bulk, communicating to the
water the general properties of an Acid) deidwin

Muriaticum P.L.)
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Muriatic Acid dissolves also some of the
Metals, as Zinc and Iron, with the production
of Hydrogen Gas; and shews a superiority of
attraction for most of the Metallic Oxyds.

In its liguid and more common form it
readily dissolves and unites with all the Allalies
and most of the Earths.—Its combinations
with the former are,

Ist. Muriate of Potash, formerly called Sealt
of Silvius ; a salt but little used.

2d. Muriate of Soda ( Common Salt); ob-
tained by evaporation from Sea Water, or the
water of salt Springs, or the solution of Rocl
Salt, which is found in several parts of the world
in immense quantities.—Form of its crystals cu-
bical. —Taste, agreeably saline.—Equally solu-
ble in cold Waler as in hot ; sparingly soluble
in Alcohol—Crystals burst or decrepitate on
sudden exposure to fleat.—Melt in a red heat
without decomposition. May be converted into
vapour by being iutensely heated. — Promote
the fusion of many of the earthy and metallic
bodies.—May be decomposed in the moist way
by Sulphuric and Nitric Aeids ; and in the dry
way, by the Phosploric, Boracic, and Arsenic.,
May also be decomposed by Oxyd of Lead :
hence the preparation of Turner’s Patent Yel-
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low.— 100 parts Mur. of Soda dried at a red
heat, consist of 46 Mur. Acid, and 54 Seoda.
New views of Sir H. Dayy on the constitution
of this Salt—Other methods of procuring Soda
from it—Its extensive application in Agricul-
ture, Glass-making, Glazing, Metallurgy, Soap-
making, Diet, Pharmaceutic, Chemistry, &c.

3d. Muriate of Ammonia, ( Ammonie Murias.
P.L.); found native in the neighbourhood of
Volcanos ; prepared also, in large quantities, in
the dry way, by double chemical affinity from
a mixture of Sulphate of Ammonia and Muriate
of Soda.—Forin, concrete.—Taste, penetrating,
acrid, urinous.—Soluble both in Weier and
Alcohol.— Crystallizes under evaporation into
small guadrangular prisms.— Yields its basis
readily to both the fixed alkalies, and to lime:—
1s also partially decomposed by sublimation with
oxyd of iron. ( Ferrum dmmoniatum P. L.,)—
Is of extensive use in Dyeing, Tinning, Solder-
ing, &c. Used also frequently in Medicine.

The chemical affinity of the common form
of the Muriatic Acid in most instances weaker
than that of either the Sulphuric or Nitric ; but
the order of its attraction the same.

On mixture, either in the liquid or gaseous
state, with Nitric deid, occasions in it a partial

i, it i .
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decomposition, and acquires new properties :
Aqua Regia or Nitro-Muriatic Acid.

Of Oxy-muriatic dcid Gas, or Chlovine.

A substance analagous to Nitro-Muriatic

Acid, is obtained by the action of Muriatic Acid
on certain of the Metallic Ozyds, more espe-
cially on that of Manganese: hence the pre-

‘paration of Oxy-muriatic, or as it was at first

called, Dephlogisticated Marine Acd.

New views of Sir H. Davy on the Nature of
this Gas—Experiments tending to prove that
it is a siple substance—and if so, the present
name improper —that of Chlorine adopted by
Sir H. Davy.

The sensible properties of this Gas distin-
guishable from those of all the other Elastie
Fluids— Remarkable for its effects both on
Animal and Vegetable Colours—Thought to
possess the important property of destroying
putrid and contagious Effluvia—Not so readily
absorbed by Water as common Muriatic Acid
Gas— s materially affected by exposure to
Light, is readily aeted upon by most of the
Metallic Bodies, and, in several instances, pro-
duces appearances like actual Inflammation.

L]
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Much heavier than Atmospheric Air.—100
cub. inches weighing from 76 to 77 grs.

Ideas of Scheele on the constitution of this
singular substance — Of Berthollet and the
French Chemists— Of Dr. Henry— Important
discoveries of Sir H. Davy; reasons which in-
duced him to doubt the existence of Oxygen in
it—Curious effects on Phoesphorus—Highly ne-
gative with respect to Electrical energy—Means
of procuring.—Singular compound of this gas
and oxygen.

Its combinations with salifiable bases (hither-
to called Oxy-muriates) afford Oxygen Gas when
heated : triturated with combustible substan-
ces, they inflame and frequently detonate. The
most important of these is, Oxy-muriate of
Potash, obtained by cautiously evaporating and
cooling a solution of Potash, saturated with
Oxy-muriatic Acid. 1t crystallizes into flat
hexahedral lamina or rhomboidal plates of a
pearly lustre: taste faintly saline : moderately
soluble in Water : on exposure to heat readily
undergoes watery fusion, and, like Nitrate of
Potash, yields great abundance of Oxygen Gas,
but of more than ordinary purity.—Much more
remarkable than Nitrate of Potash, for its power
of detonating on mixture with several of the
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combustible bodies, as Charcoal, Sulphur, and
Phosphorus ; more especially the latter.

Of Iode, or Iodine.

Is a simple substance analogous to Chlorine :
may be obtained by the action of Sulphuric
Acid on the mother-liguor of solutions of Kelp
or Barille.—Its form is solid and crystalline,
and its appearance metallic when cold ; but at
the temperature of about 350° passes to the state
of a gas of a beautiful violet colour.—IForms an
Acid Gas with Hydrogen.—Imparts a blue co-
lour to solutions of Starch.

Of Carbonic Acid.

Called also Aerial Acid, and Fired Air.

The natural forms and sources of this acid
various. Results uniformly from the burning
of Charcoal.

Usually collected in its gaseous state from
bodies undergoing the Vinous Fermentation ; or
from Carbonated Earths or Alkalies, by the ap-
plication of Heat, or more commonly by the
addition of an Acid of superior attraction.
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Specifically heavier that Aimospherical Air :
hence so frequently found stagnant in Mines,
Caverns, and other subterraneous situations.—
100 cub. inches weigh 47.26 grs.

Instantaneously fatal when employed alone
in Respiration ; and equally incapable of sup-
porting Flame.

Unites readily with Water at a middle tem-
perature, cormmunicating to it acid properties,
and a consequent solvent power over other
bodies : hence the nature and imitation of vari-
ous Medicinal Springs.

Its combination with W ater materially pro-
moted by a diminution of temperature short
of freezing, by agitation, and by artificial pres-
sure.

Experiments on the constitution of this Aeud.
— 100 parts by weight consist of 28.60 Carbon,
71,40 Ozygen.
~ Charcoal, not an Oxyd of Diamond as erro-
henusly supposed.— Carbon can exist I two
distinet states of Oxydation. — Carbonic Oxyd,
and Carbonic Acid.

Carbonic Acid procured by exposing the
Oxyds of Metals and Charcoal, or a mixture
of powdered Marble and filings of <inc, to a
red heat.
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Formerly considered as Hydrogen Gas hold-
ing Carbon in solution, and ealled by Priestly
Heavy Inflammable Air, but proved by Cruick-
shank to be a distinct species, having Carbon
for its basis combined with a limited proportion
of Oxygen, inferior to that which constitutes
Carbonic Acid.—100 eubical inches, middle
temperature and pressure, weigh about 20 grs.
—1It is inflammable, and burns with a lambent
blue {lame, but does not explode with common
air. And by combustion is converted into Car-
bonic Acid Gas

This acid, like others, is disposed to combine
with salifiable bases. With Alkalies it forms,

Ist. Carbonate of Potash ( Potasse sub-car-
bonas P.L.) usually obtained from the ashes of
vegetables, by lixiviating them in water, de-
canting and evaporating to dryness—Form,
powdery.— Taste, urinous. —Colour, pearly-
white.—Deliquescent in a moist atmosphere
( Liquor Potasse sub-carbonatlis P.1.) May
then be erystallized after cautious evaporation
—May be decomposed in the moist way by
most of the other Acids, or by Lime; and in
the dry way, by the simple application of Heat.
—Uses various, as in Glass-making, Bleaching,
Metallurgy, Medicine, &e.
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2. Carbonate of Soda (Sode sub-carbonus V.
L.) found native in Egypt, the island of Tene-
r¢ffe, and elsewhere ; obtained also from ashes
of certain marine plants, by elixation, evapora-
tion, and erystallization.—Form of its crystals
a rhomboidal octohedron—Eflloresces on éxpo-
sire to dir.—Its other properties and uses
nearly similar to these of Carbonate of Potash.

3d. Carbonate of Ammonie ( Ammonie Car-
bonas P.1..) ; obtained by distillation from most
animal, and some vegetable and mineral sub-
stanices : or from the decomposition of Muriate
of Ammonia by Carbonale of Potash, or by
Carbonate of Lime.—Form, concrete.—Smell,
pungent.—T'aste, urinous.—Very soluble in
Water ( Liguor Ammonie Carbonatis P.L.)
With unctuous substances forms an imperfect
Soap (Linimentum Ammonie P.L.) Like all
the foregoing compounds, may be decomposed
by Potash, Seda, Barytes, or Lime.

Carbonic Acid now universally considered as
consisting of Carbon rendered acid by Oxygen;
for which it has a stronger affinity than most
other acidifiable bases.

Inferior to most of the Acids in its Attraction
for other bodies.

Order of attraction, Barytes, Strontian, Lime,
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Potash. Soda, Magnesia, Ammoma, Alumine,
Metallic Oxyds, Water, Alcokol. Uses chiefly

medical.

Of Fluoric Acid.

Obtained by decomposing Fluate of Lime
by means of the Sulphuric Acid.

Form gaseous.

Heavier than atmospherical air, Caustic.—
Kills animals immersed in it.

Unites readily with Water, and renders it in-
tensely sour.

In union with the 4lkalies, forms compounds
of a gelatinous consistence.

Possesses the remarkable property of dissoly-
ing and volatilizing Silica.

Dissolves Zine, Iron, and Copper; the other
metals not acted on, unless in the state of
Qayds.

Decomposed by Sir H. Davy by means of
Potassium. Appears to consist of Hydrogen
combined with a peculiar base—Fluorine.

Order of attraction, Lime, Barytes, Strontian,
Magnesia, Potash, Soda, Ammonia, Alumine,
Metallic Oxyds, Water, Alcohol.

Use—Ktehing on Glass.
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Of Boraeic Acid,

Called formerly Sedative Sal.

Form, concrete, sealy.--Semi-transparent and
of a pearly lustre, and saline acid taste.

Sparingly soluble in Water; more so in Al-
cohol, to the flame of which it communicates a
greenish tinge.

- When united with Water éasily sublimed.

Fusible without addition into a transparent
Glass. |

Decomposed by voltaic Electricity, but more
completely by Potassium— Boron, or the basis
of Boracic Aeid. Experiments of Davy on this
subject—Conjectures that this basis is metallic.

By combination with Seda, produces Borate
of Soda (Sode Boras P.L'); obtained in an
impure form, from the spontancous evaporation
of the water of certain lakes in the kingdom of
Thibet ; said also to be found in those of South
America. — Purified by subsequent solution,
boiling, and erystallization.—Form of its erys-
tals, prismatie.~—100 parts consist of about 34
Acid, 19 Soda, 4T Water.—Taste styptie.—
Readily soluble in hot water.—Changes vege-
tuble blue colours to green—When heated,
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derately acid—May be concentrated by freez-
ing—But most perfectly by combining it with
a salifiable base and subjecting the compound
to distillation—As Verdigris, or Acelate of Pot-
ash and Sulphuric Acid— Other methods—
Sometimes called Radical Vinegar—Very acrid
—Inflames the skin—Slightly inflammable—
According to Gay Lussac consists of 44,15 Oxy-
gen, 5,63 Hydrogen, 50,22 Carbon— Aromatic
Essence of Vinegar combined with Potash pro-
duces Acetate of Potash ( Potasse Acetas P.L.);
prepared: by saturating Potash with distilled
Vinegar, evaporating to dryness, melting the
remaining mass, dissolving it in water, filtering
and evaporating a second time.—Form, flakey.
— Colour, white.—Taste, pungent.—Deliques-
cent.—Easily soluble both in WWater and Alco-
hol.—Tts acid decomposed in distillation. —
Yields Acetic Acid on the addition of the Sul-
phuric.—Used in medicine as a Diuretic.

With Ammonia it produces, Acetate of Am-
monia ( Liquor Ammonie Acetatis P. L.); pre-
pared by saturating distilled Acetic Acid with
Ammonia.—Form, liquid.—Taste, urinous.—

Employed as a diaphoretic; sometimes also

used externally as a discutient.
Order of attraction, Barytes, Potash, Soda,
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Sirontian, Lime, Ammonia, Magnesia, Metallic
Oxyds, Water, Alcohol.

Of Tartaric Acid.

Obtained from Acidulous Tartrate of Potash
by means of Lime, or Carbonate of Lime, and
the subsequent addition of Sulphurie Aeid.
May also be prepared by the Sulphuric Acid
alone.

Capable of forming regular crystals which
assume various forms. Not altered by expo-

sure to Air.  Readily soluble in Water, and of
an agreeably acid taste.

Easily decomposed by Heat.

Yields Oxalic Acid by treatment with the
Nitric, and Acetic by digestion with Water and
Alcohol.

Its more important saline compounds are,

Ist. Acidulous Tartrate of Potash, prepared
from crude Tartar (the spontaneous deposit
from new wine) by solution and evaporation
( Potassee super tartras P.L.), or by crystalli-
zation under cooling.--Form crystalline.--Taste
agreeably acid.— Of little solubility in HWater.
Decomposed by the application of Heat; its

D2
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chief products, an Aeid liquor, and Carbonate
of Potash, which has therefore been called Salt
of Tartar.—Of various application in the arts,
as in Tinning, Dyeing, Hat-making ; employed
also extensively in Medicine.

od. Tartrate of Potash ( Potasse Tartras
P.L.); prepared from the solution of the for-
mer, either by precipitating its excess of acid
by means of Chalk, or by saturating it with
additional Potash—Form, crystalline—Taste,
saltish-bitter --Also very soluble in water; hence
its former name Soluble Tartar—Decomposed
by heat, nearly in the same way as the Acidulous
Tartrate of Potash—Employed only in medi-
cine, as a mild Cathartic.

9d. Tartrate of Potash and Soda ( Soda Tar-
tarizata P.L.); obtained, by evaporation and
crjrstallizatiml, from the union of Soda with
Acidulous Tartrate of Potash.— Form of its
crystals, prismatic.—Taste, bitterish saline.—
In most of its properties, and in its application,
analogous to the Tartrate of Potash.

Order of attraction of Tartaric Acid, Lume,
Barytes, Strontian, Magnesia, Potash, Soda,
Antmonia, Alwmine, Metallic Oxyds, W ater,
Alcohol. '

Use confined to Medicine.

i PR S















45

Of Oxalic Acud.

So called from being contained in the Oxalis
Acetosella, or Wood Sorrel.

Obtained from Sugar, Malt, Galls, and vari-
ous other substances, as well animal as vegeta-
bte, by treating them with Nitric Aeid.

Form, concrete. Crystallizes in transparent
quadrangular needles. Taste, very acid.

Readily soluble in Water : soluble also, and
without decomposition, in the Swulphuric and
other Aeids, Spirits of Wine, Ather, essential
and expressed Oils.

Kasily decomposed under the application of
the higher degrees of Heat.

Forms peculiar compounds with the Alkalies,
with most of the Harths, and with several of
the Metallic Oxyds.

Is more especially remarkable for its affinity
with Lime, with which it produces an insoluble
compound.

Order of attraction, Lime, Barytes, Strontian,
Magnesia, Potash, Soda, Ammonia, Alumine,
Metallic Oxyds, Water, Alcohol.

- Used to take out Iron-moulds, and as a test
for discovering the presence of Lime.
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In close vessels, yields an acid Liquor, and a
whitish saline Sublimate.

A similar salt procurable from Galls, by sim-
ple Distillation ; this also called Gallic Aeid.

Remarkable for the property of producing a
black colour with fror and its saline com-
pounds ; hence the formation of Ink.

Of Phosphoric Acid.

Sources of this acid various. Usnally pro-
cured from common Phosphorus, by deflagra-
tion; or by slow combustion, under long ex-
posure to Aér; or by treatment with the Netric
Acid.

Differs in its sensible properties according to
the degree of Oxygenation : hence distinguish-
ed into Phosphorous and Phosphoric Acid.—In
the latter form, generally liquid ; but s capable
of assuming a concrete forin under certain cir-
cumstances. 7 OB | |

Taste, ini{;’e'hs!e]y'ai:iﬂ; but not corrosive.—
Specific gravity 2. 687.

Has a strong attraction for Moisture.

Under the application of the higher degrees

of heat, fuses into a transparent Glass, capable
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of re-assuming its acid properties by long ex-
posure to Air or maceration in Water.

With the Alkalies, Earths, and Metals, forms
particular compounds, the -chief of which is

Phosphate of Soda ( Soda Phosphorata P. Bd.):

obtained by uniting Phosphoric Acid and Soda
to the point of saturation, evaporating, and
cooling. Form crystalline.—Taste not un-
pleasantly saline—Efflorescent—Dissolves rea-
dily in Water—Forms a tripple salt with Am-
monia (Sal Microcosmicus )—Lately introduced
as a cathartic.

May, like most of the other acids, be parti-
ally or totally decomposed, by treatment with
different inflammable substances.

In distillation with Charcoal, re-produces
Phosphorus ; this therefore considered as its
Radical.

Order of attraction, Barytes, Strontian, Lime,
Potash, Soda, Ammonia, Magnesia, Alumine,
Metallic Oxyds, Water, Alcohol,

Of Prussic Acid.

Obtained from Prussiate of Iron (Prussian
Blue), by boiling this salt in a solution of
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Potash, adding Sulphuric Acid to the liquor
when filtered, and submitting it to distillation ;
or by distilling a mixture of Prussiate of Potash
and diluted Sulphuric Aeid, and re-distilling
the product from Carbonate of Lume.

According to Gay Lussac may be obtained
in a state of perfect purity, by a particular pro-
cess, from Prussiate of Mercury, and Muriatic
Acid —Exists in the form of a colourless fluid,
or in that of vapour.—Contains no Oxygen.—
Its analysis yields Carbon, Azote, and Hydro-
gen, in quantities which afford a striking illus-
tration of the doctrine of definite proportions.

New points of view and nomenclature pro-
posed by Gay Lussac respecting this substance.
— Cyanogen, or Prussic Gas, a new discovered
gas, disengaged by heat, from dry Prussiate of
Mercury. This gas appears to -be the base of
Prussic Acid, and yields by analysis Carbon and
Azote.

Form, gaseous.

Unites readily with Water.

Combines with Alkalies, Earths, and Metallic
Oxyds ; but these compounds easily decom-
posed by Carbonic Acid.

Ferruginous Prussiates—Their uses.—With

Oxyd of Iron, Prussic Acid re-produces Prussian
Blue,
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Order of attraction, Barytes, Strontian, Pot-
ash, Soda, Lime, Magnesia, Ammonia, Metallic
Oxyds, Water, Alcohol.

OF EARTHS.

Though comparatively few i number, met
with under an infinite diversity of appearance,
and in such abundance as to constitute the basis
of the more solid parts of the globe.

Seldom if ever found free from foreign ad-
mixture: when purified artificially, distingnish-
ed by their want of Tenacity, Fixily, sparing
solnbility in Water, Insipidity, want of Odour,
incapacity of communicating a tinge to Glass,
and their specific gravity not exceeding that of
Water more than in the proportion of five to
one.

These characters possessed more perfectly by
some of the earths than by others: hence their
distinetion into saline and insipid.

All the earths soluble in one or other of the
Avcids : cannot however be precipitated from
their solutions, like the Metals, by Prussiate of
Potash or of Lime.

Infusible even by the most intense degrees of
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heat, unless in a state of mixture; viz. with each
other, with Alkalies, or other Salts, or with Me-
tallic Oxyds.

The earths at present known are, Baryles,
Strontian, Lime, Magnesia, Alumina, Silica,
Zirconia, or Jargon Earth, Glucina, and Ytiria.

Of these Lime, Alumine, Silica, and Magne-
sia, by far the most abundant and useful.

Of Barytes, or Ponderous Earth.

Found in combination, lIst. with Carbonie
Acid, Carbonate of Barytes; 2d. with Sulphuric
Acid ( Sulphate of Barytes, Baroselenite; ) or 3d.
with Sulphuric Acid, Silex, Sulphate of Alu-
mine, Sulphate of Lime, and Petroleum, (" Laver
Stone. )
~ Obtained in a caustic or separate state, by
exposing a mixture of Carbonate of Barytes and
Charcoal, or Nitrate of Barytes, to a strong
heat.

Colour greyish.—Taste caustic, poisonous.

Discovered by Davy to be a Metallic per-
oxide.~-Barium.—-Means of obtaining, and pro-
perties.

Slakes like Lime on exposure to air, and im-
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bibes water with avidity, forming with it a pow-
erful cement.

Soluble in about 20 times its weight of cold,
and in less than twice its weight of boiling wa-
ter (Barytic Water,) from which in cooling it
crystallizes in transparent prisms.

Imparts a lemon colour to the flame of A4!/-
cohol.

Unites with the Sulphuric Aeid into a com-
pound requiring for its solution 40,000 times
its weight of Water.

With the Nitriec and Muriatic Acids, forms
crystallizable salts,

Unites with Sulphur into a species of Hepar
( Sulphuret of Barytes. )

Order of attraction in the moist way, Sul-
phurie Acid, Oxalie, Suceinie, Fluoric, Phos-
phoric, Saccho-lactie, Nitric, Muriatic, Citrie,
Tartaric, Arsenic, Lactic, Benzoic, Acelic, Bo-
racic, Sulphurcous, Carbonic, and Prussic ;
Sulphur, Phosphorus Water, Unctuous Oils ; in
the dry way, Phosphoric, Boracic, Arsenic, Sul-
phuric, Suceinie, Fluoric, Nitrie, Murtatic, &c. ;
Potash, Soda, Sulphwr, Oxyd of Lead..

The Carbonate of Barytes, and other forms of
this earth, remarkable for their violent effects,
when exhibited internally,
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Used principally as a test for asctertaining
the presence of Sulphuric Acid.

Of Strontian.

Found either in combination, with carbonic
acid ; Strontianite; or with sulphuric acid, Sul-
phate of Strontian.

Best obtained in a separate or pure state
from Carbonate or- Nitrate of Strontian, by ex-
posing them to a strong heat, as in the prepa-
ration of Barytes, to which it is analogous in
many of its properties. |

Discovered by Davy to be a Metallic Peroxide
— Strontium.— Strontian nearly resembles Bary-
tes—Soluble in 160 parts cold water, in less of
hot water—The solution on being evaporated
affords crystals of pure Strontian.

Remarkable for the brilliancy of the flame
which it exhibits when treated on charcoal by
the blow-pipe ; also for the red colour which it
imparts to the flame of Alcohol.

The order of its attraction nearly the same
with that of Barytes, though inferior to it in
degree. '
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Of Lime, or Calcareous Earth.

Found abundantly in different parts of the
world, combined with Carbonic Acid in the
forms of Chalk, Lime-stone, and Marble—also in
the bones and horns of animals, and the shells
of fishes and the eggs of birds—Prepared for
various purposes from Carbonate of Lime, by
the continued application of a strong heat.

Form contrete or powdery. Taste hot, pun-
gent, caustic.—According to Davy, is a metallic
peroxide.

Soluble in about 500 times its weight of
water (Liquor Calcis P.L.) Changes vegetable
blue colours to green,

On being suddenly moistened, emits both
heat and light, losing at the same time its at-
traction of cohesion, Slaked Lime. 'The same
takes place spontaneously on exposure to Air.
On further exposure attracts Carbonic Acid
fromn the Atimosphere.

Though infusible per se, promotes very pow-
erfully the fusion of most of the other earthy
bodies: hence its use in working metallie ores,
more especially those of Iron.

Melts with Borax and Microcosmic Salt, with-
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out effervescence. Melts also with Oxyd of
Lead.

Use of Lime as a cement—composition of
mortar—substances which give it the property
of resisting the action of water—importance of
Lime as a manure—methods of analysing Lime
Stones.

Sulphate of Lime, called also Gypsum or Sele-
nite, soluble in about 500 parts of water, but in
less if the water contain an excess of acid—

~ when heated to redness falls into a soft white

powder.
Plaster of Paris—its uses.

With Nitric and Muriatic Acids forms deli-
quescent Salts.

Phosphate of Lime obtained from burnt bones:
sometimes found native, as in Apatite.

Fluate of Lime found in Derbyshire, Cornwall,
and various parts of the world—When heated
phosphorescent.—With Sulphur forms a calcare-
ous Hepar; with Phosphorus a liver-coloured
compound, which yields Phosphuretted Hydro-
gen Gas on the affusion of water ; with unctuous
substances, peculiar Soaps. |

Order of attraction in the moist way, Ozalic
Acid, Sulphwric, Tartaric, Succinic, Phosphoric,
Sacco-lactic, Nilric, Muriatic, Fluoric, Arsenic,
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Lactie, Citric, Benxoic, Acetic, Boracic, Sulphure-
ous, Carbonic, and Prussic, Sulphur, Phospho-
rus, Unctuous Oils, and Water ; in the dry way,
Phosphorie, Boracic, Arsenic, Sulphuric, Suc-
cinic, Nitric, Muriatic, Fluoric, Lactic, Benzoic,
and dcetic Acid ; Potash, Sulphur, Oxyd of Lead.

Used in Dyeing, Bleaching, Tanning, Sugar-
baking, and various other arts, besides its appli-
‘cation in Medicine.

Specimens of Stones in which Lime forms a
principal part.

Of Magnesia.

Supposed by Davy to be a Metallic Peroxide.

Prepared from a solution of Sulphate of Mag-
nesia, by the addition of Carbonate of Potash,
and subsequent exposure of the washed earthy
precipitate to a strong and continued heat
( Magnesia P. Li.)

Form pulverulent. Colour pure white. Taste
insipid.

Requires for its solution 7,900 times its weight
of water. Tinges vegetable blues of a light
green.

Tnfusible without addition, even in the most
intense degrees of heat, by which it is merely
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contracted in its dimensions : but melts into a
glass with Lime, Microcosmic salt, or Boraz, or
with a mixture of alumina and silica.

Unites with all the Acids. With the Sul-
phuric Acid, regenerates Sulphate of Muagnesia
{ Magnesice Sulphas P. L.) With Carbonic Aeid,
Carbonate of Magnesia (Magnesie Carbonas
B.Lo

May be combined, in small proportions, with
Sulphur,

Order of attraction in the moist way, Owalic
Acid, Phosphoric, Sulphuric, Fluoric, Arsenic,
Saccho-lactic, Succinic, Nitric, Muriatic, Tarta-
ric, Citric, Lactic, Benzoic, Acetic, Boracic, Sul-
phurous, Carbonic, and Prussic, Sulphur, Phos-
phorus, and Water; in the dry way, Phosphoric,
Boracic, Arsenic, Sulphuric, Fluoric, Succinic,
Nitric, Muriatic, Lactic, Benzoic and Acetic
Acid ; Potash, Sulphur, Oxyd of Lead,

In common use in disorders of the Prime
Vie as an antacid and laxative, and in the form
of steatite as an ingredient in the Manufacture
of the finer kinds of Pottery.

Specimens of Stones to which it gives a dis-
tinguishing character.
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of Alumina. -

Obtained in its purest form from a solution of
common Alum, or Sulphate of Alumina, by the
addition of Potash, Soda, or Ammonia; hence
_its present denomination.

Form powdery. Colour, when dry, pure
white. Feel unctuous. Taste insipid. Smell,
when breathed on, earthy.

Insoluble in Water. When moistened be-
comes plastice, and contracts and hardens when
exposed to the lugher degrees of Heat; there-
fore the basis of the different kinds of Pottery.
After baking is no longer capable of becoming
plastic.

Soluble in the humid way by Aikalies.

Fusible, with effervescence, both with Micro-
cosmic Salt, and Boraw, fusible also with Lime.

Combines with most Acids, though with dif-
ficulty, except under precipitation, and pro-
duces with them compounds which are more or
Jess astringent. The most important of these,
the Sulphate of Alwmina or common Alum, pre-
pared from the decomposition of Argillaccous

Schistus. This properly a triple, sometimes a
quadruple salt. Form of its erystals octohedral.
Taste astringent. Soluble in about 14 times its
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weight of cold, and somewhat more than an
equal weight of boiling water. Undergoes wa-
tery fusion, and parts with its water of crystal-
lization, on exposure to Heat { Alumen exsicea-
tum P.L.) When calcined with certain in-
llammable substances, as yolk of egg, or sugar,
produces a compound, which takes fire sponta-
ncously on exposure to air (Pyrophorus of
flomberg.)  Conjecture on the cause of this
singular property.,

Has, of all the Earths, the greatest attraction
for Metallic Ozyds ; has also a strong attraction
both for Silica and Maguesia.

Order of attraction of Alumina in the moist
way, Sulphuric Acid, Nitric, Muriatic, Ozalic,
Arsenic, Fluoric, Tartaric, Succinic, Saecho-lactic,
Citrie, Phosphoric, Lactic, Benzoic, Acetic, Bora-
cic, Sulphurous, Carbonic, and Prussic; in the
dry way, Phosphoric, Boracic, Arsenic, Sulphu
rvie, Nitric, Muriatic, Fluoric, Succinic, Lactic
Benzoic, and Acetic Acid ; Potash, Sulphur, Oxyd
of Lead.

Uses, comprehending those of Sulphate of
Alumina, Dyeing, Tanning, Printing, Silvering,
Painting, Pottery, Medicine, &c. .

Specimens of Stones eontaining this Earth
m considerable proportion.

E2
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. Of Silica.

Exists with very little mixture, in Sand,

Gravel, Flint, and Rock Crystal.
- May be separated from most of these by
fusion with either of the fixed alkalies, and re-
digestion in the nitrie or any other of the strong-
er acids. |

Is white. Insipid. Dry to the touch. Spa-
ringly if at all soluble in water. Specific gra-
vity 2.66. Infusible.

Soluble in the Fluoric, but in no other acid,
unless fresh precipitated, when some of the
acids can dissolve minute quantities of it.

Soluble also in solutions of either of the
fizved Alkalies, by the assistance of heat. Preci-
pitates with lime on being added to lime water ;
unites too in the humid way with some of the
metallic oxyds.

May be fused with Lime, Microcosmic Salt,
or Borax; but much more readily with Potush
or Soda : hence the preparation of the different
kinds of Glass.

- When melted with a large proportion of Al-
kali, forms a deliquescent compound, ("Liquor
Silicum,) the decomposition of which by an
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Acid furnishes a gelatinous precipitate, thought
to be soluble in about 1000 parts of Water.

Order of attraction in the moist way, Fluoric
Acid, Potash; in the dry way, Potash, Boracic
Acid, Phosphoric Acid, Oxyd of Lead.

Used principally in Polishing, Paiuting, and
Glass-making.

Specimens of Stones of which this Earth
forms a principal part.

- Of Zirvconia, or Jargon Earth.

Combined with silex, iron, and nickel in the
stone called Jargon or Zircon : found also in
the Hyacinth.

Obtained from these by fusion with potash,
and subsequent solution in, and precipitation
from the Muriatic Acid.

Colour, white. Insoluble in water; when
moist, semi-transparent. Specific gravity esti-
mated at 4.300.

When heated in contact with charcoal, is
imperfectly vitrified, and becomes of sufficient
hardness ta strike fire with steel.

Resembles Silica in its action on Metallic
Oxyds, and Alumina in forming astringent com-
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pounds with the Acids: but differs from both in
being insoluble in the Fized Alkalies.
Order of its attraction as yet unknown,

Of Glucina.

Obtained by fusing Jquamarine, the Beryl,
or the Emerald with three times their weight
of Potash, separating the Silica and Alumina
by the usual methods—then adding to the so-
lution liquid Carbonate of Ammonia in excess,
and boiling until the Glucina precipitates.

Colour, white. Insipid. Insoluble in water.
Adhesive to the tongue. Infusible per se; but
melts with Borax into a transparent Glass.

Soluble in most of the Acids, and likewise in
the solutions of the fixed Alkalies and of Car-
bonate of Ammonia.

Its saline compounds slightly astringent, and
of a sweet taste : hence its name.

Its affinity for Acids intermediate between that
of Magnesia and Alumina.

Yitria.

Found in the Gadolinite, a Swedish stone, so
called from this earth being discovered in it by
M. Gadolin.
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Procured by treating the powdered mineral
with Nitric and Muriatic Acids— evaporating
the solution to dryness—diluting with Water
and precipitating the Yitria with dmmonia.

Colour of this earth pure white— Without
taste or smell—Iufusible—Spec. grav. 4.84—
With Borax melts into a white transparent glass
—Soluble in Carbonate of Ammonia, though
not in either of the caustic fixed Alkalies—In-
soluble in Water.

With the Sulphurie, Nitrie, Muriatic, and
with other acids, forms compounds remarkable,
like those of Glucina, for their astringency and
sweetness, to which earth it is considered in
many respects as analogous, though in others
essentially different.

OF COMBUSTIBLE SUBSTANCES.

All bodies in nature that have not undergone
combustion may be said to be susceptible of
this change. But the name of Combustible is
more particularly applied to certain substances
which are capable of burning with peculiar
energy, when heated to a certain degree in con-
tact with Air.
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The changes produced on the air in this
process, and the alteration which the Inflam-
mable Substances themselves undergo, already
particularly treated of.

In their form, consistence, weight, volatility,
&c. the substances of this class differ widely
from each other. They are comparatively
lighter than most other bodies.

May be divided into two classes—Simple and
Compounded,

~The simple combustibles are, Hydrogen, Car-
bon, Sulphwr and Phosphorus.

Hydrogen.
Already treated of under deriform fluids.

Carbon.

Obtained in its common form Charcoal, from
vegetable, animal and bituminous substances
by exposure to heat in close vessels,

Varies in its form, quantity and purity, ac-
cording to the nature of the substance from
which it is prepared.

The charcoal of common wood, black, light,

brittle, sonorous, insipid, inodorous, and of

oreat durability.
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Capable of sustaining the most intense de-

grees of Heat in close vessels, without altera-

tion ; but upon access of Air, burns with a
white flame, and yields Carbonic Acid Gas, leav-
ing behind a small quantity of earthy saline
Ashes.

Decomposes the Sulphuric Acid and all its
compounds, by the assistance of Heat.

Decomposes also the Nitrie Acid without
Heat, and sometimes with such rapidity as to
occasion Combustion. Detonates with Nitre.

Dissolves, by fusion, in the fived Alkalies ;
very readily also in Alkaline Sulphurets.

Combines by cementation with Iron either in
a small proportion, Steel, or in a larger, Plum-
‘bago.

Of the properties and uses of native Plumbago.

Carbon capable of combining with sulphur,
0il of Lampadius, or Sulphuret of Carbon.

Charcoal remarkable for correcting Foetor and
depriving many substances of Colour, especially
when used in its fresh burnt state.

Exists in its purest form in the Diamond.

Used chiefly as an article for Fuel and in cer-
tain arts, trades, and manufactures.
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Of Sulphur.

Found either uncombined, as deposited by
water, or sublimed by subterranean fire, Native
Sulphur ; or in combination with other bodies,
more especially with difterent Metals.

May be obtained artificially by the decom-
position of Sulphuric Acid.

Colour, pale yellow—Sp. Gr. 2.033.—Hard,
brittle, insipid, insoluble.--Very easily melted.—
Sublimes in close vessels into light ycllow flowers,
formerly called Flores Sulphuris.

Burns with a blue flame, and by absorbing
Ozygen from the Air, is converted into Sulphu-
rous Acid Gas, Sulphurous or Sulphuric Acid,
according to the proportion of this principle.—
Similar effects are produced on it by deflagra-
tion with Nitre. ‘

It is little affected by the Acids, except by
the Nitric.

Unites readily with the Alkalies, and also with
the saline Earths, producing liver-coloured com-
pounds (Sulphuret of Potash, &e.) which are
soluble in Water, and may he decomposed by
all the Acids (Sulphur Precipitatum P. L.)

When intimately mixed with certain propor-
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‘tions of Potash and Nitre, produces a compound
which when gradually exposed to heat, explodes
with great violence (Pulvis f ulminans).

With Nitre and Charcoal, in mixture, it con-
stitutes common Gunpowder-.

In the state of vapour combines with carbon
at a red heat and in a state of vapour, forming
the singular liquid compound, known by the
names of Aleohol of Sulphur, Oil of Lampadius,
or Sulphuret of Carbon. Remarkable volatility
and other properties of this substance—Results
of its analysis.

Sulphur combines by fusion with all the metals
except Plutina, Gold, and Zine.

Is insoluble in Spirit of Wine, but unites with

' oily matter of every kind, and with all the liquid

bituminous bodies, into compounds of increased
consistence ( Balsams of Sulphur).

Order of attraction in the moist way, Lead,
Tin, Siiver, Quicksilver, Arsenic, Antimony, Iron,
Potash, Ammonia, Barytes, Lime, Magnesia,
Unectuous QOils, Essential Qils, Ather, Spirit; In
the dry way, Potash, Suvda, Iron, Copper, Tin,
Lead, Silver, Cobalt, Nickel, Bismuth, Antimony,
Quicksilver, Arsenic.

Employed principally in Bleaching, in the
manufacture of Sulphuric Acid, and of Gun-
powder, frequently also in Medicine.
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Of Phosphorus.

Obtained by decomposing Phosphate of Lime
(calcined bones) by means of diluted Sulphuric
Acid, evaporating the supernatent liquor to the
consistence of a syrup, mixing it with powdered
Charcoal, and distilling in the open fire; or by
adding Nitrate or Acetite of Lead to common
Urine, collecting the precipitate, mixing this
with Charcoal and distilling as above.

Purified by cautious re-distillation, or strain-
ing it, when melted, through leather.

Colour, pearly-white.— Semi-transparent.—
Waxy.—Insoluble in water.—Very fusible.

When exposed to air, at a low temperature,
emifs a white fume, and is luminous in the
dark ; if heated, burns with great rapidity;
and in both cases acquires acid properties—
Phosphoric Acid.

Decomposes the Nitric Aeid, occasioning
combustion by the sudden separation of its
Oxygen, and evolution of heat.

By treatment with the fived Alkalics or Lime,
yields a permanently elastic fluid which ex-
plodes on admission of air (Phosphuretted Hy-
drogen Gas.)
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Dissolves in Essential and Unctuous Oils, Spi-
rit of Wine and ihers.

Unites by fusion with Sulphur.

Unites also with several of the Metals, and
_decomposes most of their Oxyds.

Used in the preparation of liguid Phosphorus,
Phosphoric Matches, and portable Phosphoric
Bottles.  Attempts have also been made to em-
ploy it medicinally in small doses.

Compound Combustibles.

Found abundantly in the vegetable, animal,
and mineral departments ; some prepared arti-
ficially.

Consist principally of Hydrogen and Carbon
variously combined.

May be divided into five kinds, .A4lcohol and
Ather, Firved Oils, Volatile or Essential Oils,
Resin and Bitumen.

Of Alcohol.

Obtained from such organised substances, or
their products, as have undergone the Vinous
Fermentation, of which those containing saccha-
rine Mutter are alone susceptible.
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This process ‘materially influenced by rest.
dilution, temperature, and exposure to air.—
Divisible into different stages, the Saccharine,
which gives rise to Sugar; the Virous produc-
tive of Alcohol ; the Acetous affording Vinegar ;
and the Putrid generating Ammonia.

These changes promoted or retarded by va-
rious means, Fermnenis.

Repeated distillation and digestion on dried
Muriate of Lime or on Potash, necessary to

bring Alcohol to its utmost degree of purity.
When pure, colourless and transparent.

Taste hot and pungent. Sp. Gr. 0.815.

Miscible with water in all proportions.

-Burns with a bluish flame, producing in
combustion Carbonic Acid Gas and Water.

Dissolves the Alkalies, and many of the ueu-
tral Salts, particularly such as are deliquescent.
Also dissolves Soap, and acts readily as a sol-
vent on Essential Oils and Resins, on Balsams,
and on Camphor; hence the preparation of
various Spirituous Liquors, Tinctures, Varnishes,
&e.

Considered by Lavoisier and others, as a
compound of Iydrogen, Carbon, and Oxygen,
produced by the decomposition of the sugar,
in the act of Fermentation.—More recent ana-
lysis of Alcohol.
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Undergoes singular changes in its properties
by treatment with the different Acids; hence
the preparation of Asthers, Oleum Vini, &c.

JEthers—Sulphurie, and Nitric +Ether—'Their
propertiecs — Mode of preparing them.—De
Sausure’s reeent analysis of Aither.

Order of attraction, Water, .&ther, Essential
Oils, Ammonia, Potash, Alkaline Sulphurets,
Sulpliur.

In general use for various technical as well ag
dictetical and medical purposes.

Of Fixed Ouls.

Obtained both from Vegetables and Animals.

From the former sometimes by boiling, but
mostly by pressure, from certain Fruits, Kernels,
and Seeds, hence called Expressed Oils ; called
also Unctuous Qils.

f'rom the adipose membrane of the latter, of
different colours and consistence according to
the part, the age, and the species of animal
from which it is taken, Lard, Suet, Fish Oil.

The difference between Animal and Vegeta-
ble Oils not exactly ascertained. 'The Animal
oils in distillation furnish a peculiar acid, Se-
bacic Acid. " J
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Both vary in the temperature at which they
become solid ; are insoluble both in water and
Alcohol ; become rancid by keeping ; yield, by
distillation in close vessels, an acid Phlegm, a

lighter and a denser Oil, ( Empyreumatic Oil,)

a large quantity of Hydrogen Gas mixed with
Carbonic Acid Gas, and leave behind a small
proportion of Charcoal.

Aftord Water and Carbonic Acid Gas by in-
flammation in contact with air.

By mixture with the stronger Acids, produce,
in some instances, saponaceous compounds; in
others occasion Combustion.

Unite more perfeetly with the .4ikalies, more
especially with Potash and Soda ; with the lat-
ter, form common Soap.—Nature and proper-
ties of this substance.— Emulsions.

Unite also into less perfect saponaceous
compounds with Barytes, Lime, and Magnesia.

Have no action on any of the Metals exeept
Copper and Iron, but assisted by heat dissolve
most of the metallic Ozyds, and when separated
again from these, are found to be soluble in

Alcohol. —?-Dr;yi'ng Oil.—Paints.
~ Combine by the assistance of heat, with Sul-
phur, and with most of the Bituminous Bodies.

Considered as differing principally from the
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Volatile or Essential Oils, in containing differ-
ent portions of Mucilage.

Employed in Painting, Varnishing, Soap-
making, in Mechanics, for Fuel, in Diet, Medi-

cine, &e.
Of Sperma-ceti.

Obtained from the brain of a particular spe-
cies of whale, (Cetus dentatus Lin.) thence
called the Sperma-ceti whale; obtained also in
small quantity from the oil of the same fish.

After refinement, white, semi-transparent,
erystalline, friable, insipid, inodorous.

Differs chiefly from the fixed oils in being
little altered by distillation, and not easily
acted upon by Acids or Alkalies.

Supposed to have the same relation to Unctu-
ous Oils that Camphor has to the Essential.

Used chiefly for making Sperma-ceti Candles,
and in the composition of Ointments, Plasters,
&e.

Of Bees-Wazx.

Deposited by the Bee in the construction of
the Honey-comb. Colour, yellow.
Very analagous to Fived Oils in all its essen-

tial properties.
¥
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Becomes white on exposure to Air, or treat-
ment with the Oxygenated Muriatic Acid, or
Chlorine.

Forms the basis of several Cerates, Ointments,
and Plasters.

Employed also in several of the Arts, but
principally in making Wax candles.

Of Volatile or Essential Oils.

Obtained from most fragrant vegetables, by
expression, or distillation with Water.

Taste pungent. Odour, colour, and con-
sistence, various. Most of them highter, some
heavier than water. .

Thicken and become less odorous by ab-
sorbing Oxygen when exposed to Air; hence
the supposed formation of Balsams and Resins,
which differ chiefly in consistence and the oc-
casional presence of Benzoic Acid.

Also affected by exposure to Light.

Sparingly soluble in Water; but readily so
in Alcohol.

Volatile in close vessels, at or under the tem-
perature of 212 Farenh. By repeated distilla-
tion lose their characteristic properties, and
are brought nearly to resemble each other.

Highly inflammable when heated in contact

with Ajr,
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Decompose the stronger Acids: in some in-
stances with such rapidity as to occasion actual
Combustion.

May be united with the Alkalies and Lime so
as to form imperfect Soaps.

Combine intimately with Sulphur.

Combine also with Phosphorus, Unctuous
Oils, and Camphor.

Purity ascertained by solution in Spirit, op
exposure to Heat.

Chiefly employed in Medicine,

Of Camphor.

Thought to be a Volatile Essential Oil, cons
taining a large proportion of Carbon.

Exists in many of the fragrant plants, as
Lavender, Rosemary, Marjoram, &e. but princi-
pally procured by distillation with water, from
a particular species of laurel, ( Laurus Camphora
Lin.)

Requires certain additions in its subsequent
refinement by sublimation.

White. Transparent. Friable. Taste pun-
gent and bitterish. Specifically lighter than
water,

F @
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Evaporates completely if kept exposed to the
air.

Burns with a white flame, and is entirely
consumed.

Sparingly soluble in Water; but readily so
in Spirit of Wine and /Ethers, in Unetuous and
Essential Oils.

Dissolves both in the Sulphuric and Nitric
Acid, without decomposition ; by repeated dis-
tillation with the latter, is converted into a
peculiar Acid. - Artificial substance resembling
Camphor. '

Chiefly employed in Medicine.

- Of Resinous Bodes.

Resins—Their general properties— Mode of
procuring them. Pilch, Turpentine, Copal, &c.
Their uses—Varnishes.— Gum-resins— Their
nature—Soluble partly in spirit, and partly in
water.— Balsams—Their nature and properties.

Of Bituminous Bodues.

Found either liquid and devoid of colour,
Naphtha ; or more or less liquid and of a dark
colour, Petroleum, Barbadoes Tar ; of a harder
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consistence, Maltha; or perfectly solid, black,
and of a compact or slaty texture, Asp!:afiu?;z.;
Jet, Coal.

The more liquid Bitumens, by continued
exposure to Air, convertible into the more con-
sistent, and all yielding similar products in dis-
tillation.

Coal considered as a variety of Bitumen.—
Origin, formation, and varieties of Coal.—Aurti-
ficial formation of Bitumen from vegetable Mat-
ter, by heat and pressure. In the different kinds
of coal there exists more or less earthy admix-
ture, and often Iron Pyrites.

The bituminous bodies immiscible with Water
and insoluble in Spirit of Wine,

Of 4 mber.

Nearly allied to the foregoing.

"Found for the most part in irregular masses
more or less transparent, and of a brownish or
yellowish colour.—Specific gravity from 1.055
to 1.000. Emits a peculiar odour on friction
and becomes electric. Melts at b50° Farenh.
Burns with a whitish flame. In distillation
yields Water, Empyreumatic Oil; (Olewm Suc-
cinic P. L.) and a concrete Acid.
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' Insoluble in Water and nearl}; S0 in Spirit of
Wine, also in all the acids, the Sulphuric Acid
excepted, in the solutions of the Alkaliesand in
essential and expressed Oils; but the Balsams
dissolve it readily.

Of the methods usually employed for render-
ing Amber transparent.

Is probably of vegetable origin.

OF METALS.

Found generally in the clefts or fissures of
stony or other strata, forming what are called
Metallic Veins ; or in indeterminate Masses : or
in Beds; or disseminated through other sub-
stances.

In these instances they are either native ; or
alloyed with each other; or Oxydated ; or mine-
ralized with certain combustible bodies, par-
ticularly Sulphur; or lastly, combined with one
or other of the Acids.

Different processes therefore commonly ne-
cessary for obtaining them in their separate and
proper forms; as, Pounding, Washing, Roast-
ing, Amalgamation, Reduction, and Refinement.

When pure, easily distinguished from other
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bodies by their united properties of Weight,
Opacity and Splendour, as well as by their
power of conducting the Electric Fluid.  Great
specific Weight, however, is nol a character
common to all Metals.

Some of them remarkable for their Ductilily,
or Malleabilily, or both; others for their com-
parative Brillleness: hence the common though
inappropriate distinction into Metals and Semi-
metals.

Differ also from each other in their compara-
tive Hardness and Softness : when hardened by
mechauical extension, may be made soft agaii
by exposure to red heat—Annealing.

All fusible in close vessels if heated to their
respectively necessary degrees ; are convex when
in fusion, and in cooling disposed to erystallize.

. Some, particularly Iron and Platina, grow
soft before they melt, and hence are capable of
being united by the operation of Welding.

Some, as Platina, Gold and Silver, remain
fixed during fusion ; others, as Quicksilver,
Arsenie, Since and Antimony are volatile or con-
vertible into a state of Vapour.

Variously affected on exposure to Air, by
which in some instances they are merely tar-
nished, in others deprived of their metallic pro-
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perties more completely, being converted into
a state of Oxyd : hence the utility of Tinning,
Silvering, Gilding, &e.

All, (except Platina, Gold and Silver), still
more readily oxydated by the united action of
Awr and Heat ; hence their division by the old
chemists into Noble and Base metals. The cir-
cumstances in which these differ from each other
in their Oxydation are; the comparative facility
with which they become oxydated, the tempe-
rature required for that purpose, the quantity
of Oxygen which they respectively imbibe, the
force with which they afterwards retain it, and
the phenomena which they present during these
processes,

Of perfect and imperfect Metallic Oxyds, or
Protoxyds and Peroxyds.

Metallic Oxyds, however produced, vary in
their properties, not only from each other, but
also from their respective metals. Those of the
volatile metals much more fixed than the metals
themselves : — Some capable of being decom-
posed or deprived of their Oxygen by heat alone,
as those of Platina, Gold, Silver, and Quicksilver
—Such as are not decomposed by the simple
application of heat are vitrifiable; hence the
necessity of Fluwes.
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Remarkable for the Colours and sometimes
for the Opacity which they communicate to
Glass: hence the composition of Pastes in imi-
tation of precious stones, and also the prepara-
tion of Enamels.

Metals also capaple of being oxydated by
the decomposition of water—IFew of them at a
common temperature have any considerable ae-
tion upon water; in general therefore void of
taste—some however, when aided by a red heat,
readily decompose it, and are thereby converted
into Oxyds: hence the explanation of their ef-
fects on various other fluids.

Metals also capable of being oxydated by
acids—Previous Oxydation necessary to their
combination with acids ( Metallic Salts.) Hence,
in their solution, the partial decomposition of
the Acid itself, or of the Water by which it
is diluted ; and the consequent evolution of
Sulphurous, Nitrous or Hydrogen gas.

In some instances they are furnished with so
large a proportion of Oxygen as to become in-
soluble ; in others, acidified. (Acid of Arsenic, of
Molybdena, &c.)

Metallic Salts for the most part possessed of
Colour and more or less Corrosive.
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Many Metallic Oxyds soluble in solutions of
the Alkalies, forming with them permanent com-
pounds. The partial decomposition of the Oxvd
by the Alkali sometimes necessary to this.

Neutral Salts, acted on but slowly by Metals
unless aided by heat, which, by assisting to de-
compose their acids, oxydates the metal and
renders it combinable with the Alkali.

Metallic Oxyds already formed sometimes
combine with Neuntral Salts, and produce with
them triple ecompounds. |

Iron the only metal capable of combining
with Chareoal; but this, and almost all the
others, or their Oxyds, unite readily with Sul-
phur, their common mmeralizer: many also
combine with Phosphorus, and form fusible
coipounds.

With very few exceptions, they unite with
each other by fusion in all proportions. |

Metallic Bases of the earths and alkalies.—
General history of that discovery.

Classification of metals.—The metals at pre-
sent known are the following ; Platina, Gold,
Silver, Quicksilver, Lead, Copper, Iron, Tin,
Bismuth. Nickel, Arsenic, Cobalt, Zine, Anti-
mony, Manganese, Tungsten, Uranium, Molyb-
dena, Titanium, Tellurium, Chrome, Columbuuwm,
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Ceriwm, Palladium, Osmawm, Iridiwm and Rho-
dium.
OF Blatind)e| gy s s if gl

Brought from Sonth America, in small grains
of a dull silver colour, and commonly mixed
with Quicksilver, Ferruginous Sand, particles
of Native Gold, and no less than four new dis-
covered Metallic Bodies. Found also some-
times, though rarely, in lamps—Bed and matrix
unknown.

Various modes of purification—Such as fusion
with Phosphorus ; or amalgamation with Quick-
silver, and solution in Oxy-muriatic Acid—
Wrought also formerly in the large way by re-
peatedly melting with Arsenic and Potash, and
subsequent roasting and hammering. Now
chiefly obtained by solution of the erude ore in
oxy-muriafic acid, precipitation by muriate of
ammonia, and consolidation by heat and pres-
sure. el L .

Malleability and Ductility very considerable.
— Hardness greater than that of either— Tena-
cily next to Copper—Dr. Wollaston’s extreme-
ly fine wire—Specific Gravity, in its native gra-
nular state, 1'7,7; in its malleable state 21,3 ; but
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varying a little according to the degree of com-
pression. |

Extremely difficult of fusion, unless by a
strong voltaic battery, or a current of oxygen
gas; but when urged by an intense heat, be-
comes capable of being welded, though mnot
without difficulty.

Less disposed than either Gold or Silver to
1 tarnish on exposure to air—and not Oxydable
| by it even under the strongest heat ; but capa-
; ble of being reduced to a powdery Oxyd by the
I Electrical Spark.

Soluble only in the Nitro- and Oxy-muriatic
Acids, to which it communicates at first a yellow,
and afterwards a deep reddish brown colour.

Precipitable from these solutions by the Al-
kalies and several of their compounds—With
Muriate of Ammonia, it forms a Triple Salt,
from which the pure Metal may be obtained—
Precipitable also by many of the other metals
and their solutions, more especially by Tn.

In its metallic state is not acted on, unless
exposed to very high temperatures, by Earths
or Alkalies, or any of their compound salts,
except the Nitrate and Oxy-muriate of Potash,
by which it may be superficially oxydated in the
dry way.
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Has no affinity with Sulphur; but, like Gold,
is soluble in Alkaline Sulphurets—Combines
readily with Phosphorus.

When  pure, amalgamates intimately with
Quicksilver, and unites by fusion, in different
proportions, with most of the other Metals—
most easily with Zine—With Copper produces a
golden-coloured, hard and durable compound,
which is malleable, close-grained, and suscepti-
ble of a fine polish—remarkable for giving a
considerable degree of toughness to Cast Iron.
With steel forms a compound incapable of
being touched by the file.

Order of attraction, in the moist way, Ether,
Muriatic, Oxy-muriatic, Nitric, Sulphuric, Arse-
nie, Fluoric, Tartaric, Phosphoric, Sebacie,
Oxalic, Citrie, Formic, Lactic, Acetic, and Suc-
cinic Acids; in the dry way, Arsenic, Gold,
Copper, Tin, Bismuth, Zinc, Antemony, Nickel,
Cobalt, Manganese, Iron, Lead, Silver, Quick-
silver—and Sulphuret of Potash.

Use, as yet, principally confined to Chemical
and Philosophical purposes. Employed to make
the touch-holes of guns—likely to be soon more
extensively used.
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Of Iridium, Osmium, Rhodiwm, and Palladium.

These four metals always found mixed or
combined with ecrude platina. Iridium and
Osmium, discovered in the black powder which
remains undissolved after the action of nitro-
muriatic acid on crude platina; and Rhodium -
and Palladium obtained from the solution itself.

Solutions of Iridium varying in colour accord-
ing to the degree of oxygenation of this metal—
How obtained pure. Soluble in acids, and es-
pecially in the muriatic. From its combination
with this acid, may be obtained pure by heat
alone.

Osmaum, thus called from its peculiar smell.—
How obtained. Hasnever been procured in any
other state than that of oxyd.—This oxyd very
volatile and soluble in water. From this solu-
tion (which is colourless and transparent) the
metal can be obtained in the form of a black
- powder.  General properties of this substance.

Rhodium, thus called from the rose colour of
its solutions. How separated from crude pla-
tina, and obtained in its reguline state. Its
general properties.

Palladium, how obtained in its metallic state.
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its general properties. Lately found in Brazil
in grains of pure Palladium mixed with Platina,
but not alloyed with it.

Of Gold.

Though less abundant, yet occurs more ge-
nerally than most of the other Metals.

Found, either alloyed with a small proportion
of Silver, Copper, Iron—Native Gold ; or, com- .
bined with Tellurium and Silver—¥Black Gold
Ore; or, with Tellurium, Lead, Silver, and Sul-
phur—White Gold Ore—Aurum Graphicum.

Manner of collecting it from its ores.

When pure, of a bright yellow colour ; soft;
inelastic ; flexible ; very tough; not sonorous;
ductile and malleable to an extraordinary de-
gree—Gold leaf—Gilt wire.

Next to Platina the heaviest of the metals ;
its specific gravity when uncompressed being
19.30.

Scarcely tarnishes even by continued exposure
to air or moisture.

Melts soon after becoming red hot, or at 32°
Wedgw.—5237 Farenht.—Whilst in fusion, of
a sea-green colour,
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Though unalterable in the common fire, may,
by a more intense degree of heat be volatilized,
or imperfectly oxydated.

Crystallizes in cooling, into quadrangular
pyramids.

If fused by the lowest degree of heat required
for that purpose, becomes afterwards brittle—
becomes also hard and brittle by compression :
hence the necessity of Annealing.

In the form of Gold leaf, is converted by
electrical explosions into a purple Oxyd; and
when ignited by the galvanic fluid, burns with
a vivid white flame, inclining to blue.

Like Platina, soluble only in the Oxy- and
Nitro-muriatic Acids, without effervescence ;
and in the solutions of Alkaline Sulphurets—
Its acid solutions of a yellow colour and caustic,
stain the skin purple; and when evaporated,
yield deliquescent crystals, which like the oxyds
of this metal are decomposed by simple heat.

Gold separable from its solutions by Ethers,
Essential Oils, Charcoal, Phosphorus, Hydro-
gen Gas, and other Combustibles.  May like-
wise be precipitated by all the Alkalies, and
Earths in the form of a yellow Oxyd, which by
exposure to light is partially decomposed, and
becomes of a purple colour, and no longer

soluble in acids.
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The precipitate by Ammonia long known for
the property of exploding with great violence
when exposed to a moderate heat (Aurum Ful-
minans. )—This is an Ammoniacal Ozyd, the ex-
plosive power of which depends on the double
decomposition which takes place between the
Oxyd and the Ammonia; hence the eflects of
exposing Aurum Fulminans to a gentle heat,
or of heating it under strong Compression.

The precipitate of Gold by Tin—( Purple
Powder of Cassius, ) proved by the experiments
of Pelletier to be an intimate mixture of per-
oxyd of Tin with protoxyd of Gold.

Gold differing from Platina, in being preci-
pitable from its solution by green Sulphate of
Iron ; but not by Muriate of Ammonia.

Its Oxyds unite by means of Alkalies with
the vitrifiable Earths, forming enamels of a vio-
let-red colour.

Has no affinity in its metallic state for either
Sulphur or Carbon; but unites with a small
proportion of Phosphorus, and thereby becomes
paler, and more fusible.

Combines with all the Metals in various pro-
portions, acquiring different shades of colour
and hardness according to the quantity of alloy.

With Copper assumes a deeper colour and

@
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becomes more fusible, harder, and more elastie.
— Coin. |

Amalgamates readily with Quicksilver; hence
the art of water-gilding, and the process for
collecting Gold from its ores, as before men-
tioned. Various modes of Gulding.

May be freed from admixture of other metal-
lic matter, Silver excepted, by fusion with Lead,
or Bismuth under free access of air; hence the
process of Cupellation.*

‘Most easily and effectually separated from
Silver by diluted Nitric Acid : hence the process
of Parting. '

Order of attraction in the moist way, Zther,
Muriatic, Oxy-muriatie, Nitric, Sulphuric, Ar-
senic, Fluoric, Tartaric, Phosphoric, Sebacie,
and Prussic Acid, Potash, Ammonia’; in the dry
way, Quicksilver, Copper, Silver, Lead, Bismuth,
Tin, Antimony, Iron, Platina, Sinc, Niclkel, Ar-
senic, Cobalt, Manganese, Sulphuret of Potash.

. Used extensively in the construction of Uten-
sils, and different kinds of Ornaments ; in Ena-
welling, Gilding, Dyeing, Soldering, &c.
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Of Silver.

Found, lst. united to a small proportion of
Gold, Copper, or Iron, Native Silver;—2d. in
alloy with Antimony ; or with Antimony, Arsenic
and Iron—Antimoniated and Arsenical Silver
Ores; 3d. mineralized by Sulphur— Vitreous
Silver Ore ; Ath. combined, in the state of oxyd,
with oxyd of Antimony and Sulphur—Red Sil-
ver Ore; bth. with Lead, Sulphur, Antimony,
Iron, Alumine and Silex— White Silver Ore;
6th. with Muriatic Acid, Oxyd of Iron, Alu-
mine, and a little Sulphuric Acid—Horn Silver
Ore.

Manner of extracting it from its ores.—
Purified by Cupellation or reduction from Mu-
riate of Silver.

Colour white—has neither Smell nor Taste
—1s less ductile and tenacious than Gold; but
harder, more splendid and more opake—Elas-
ticity between Gold and Copper—very sonorous
—>Secific Gravity from 10,253 to 11,091.

Tarnishes on exposure to air, and becomes
occasionally encrusted with Sulphuret of Silver.

Melts below a white heat, or at 28 Wedgw.
=AT1T Farenh. 1t very brilliant when in fusion

e 2
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—and in cooling, crystallizes into quadrangular
pyramids or octohedrons. By intense heat may,
like Gold, be volatilized and partially ﬂxydate;i.

By electrical explosions is converted into an
Oxyd of a greenish grey colour—Dby the Galva-
nic Fluid burns with an emerald-green flame.

Its Oxyds decomposable by Heat alone.

Most readily soluble in Nitric Acid—the so-
lution bitter and corrosive—stains the skin and
other animal substances black.
- Upon evaporation yields a crystallizable salt,
susceptible of watery fusion (drgenti Nilras
P.L.) Yields a Metallic Precipitate to many of
the other Metals, as also to Phosphorus, burn-
ing Charcoal, burning Sulphur, &c.—and an
Oxyd of silver to the Fixed Alkalies and Earths.
— With Ammonia forms a triple compound still
more remarkable for its fulminating property
.~ than that of Gold ( Argentum Fulminans.) Dif-
ferent modes of pr epalmn' this—and causes of
failure.
~ Silyer also soluble in Nitro-Sulphuric Acid,
( Aque Regina of Kewr.)

And in the common Sulphuric Acid, by the
assistance of a boiling heat.

Although slightly or not at all acted on by
the other Acids, many of these combine readily
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with its Oxyd; hence the decomposition of
Nitrate of Silver by Muriatic or Oxy-muriatic
Acid, and their compounds, and the consequent

formation of Muriate of Silver ( Luna Cornea.) lg Geed
fa

This remarkable for its easy fusibility, insolu- il

bility in water, and becoming dark coloured on
exposure to Light, which produces a change of
colour, equally striking, in Chromate of Silver.

Silver, in its metallic state, not combinable
either with Alkalies or Earths, or with any of
their saline compounds.

In the state of Oxyd it communicates yellow-
ish olive or brown colour to Glass.

Unites in various proportions with most of
the other Metals, and with all the other com-
bustible bodies, Carbon and Hydrogen ex-
cepted.— Loses its ductility by combination
with Tin; and with Copper, its usual alloy, be-
comes harder and more sonorous.—Forms a
dark violet coloured mass with Sulphur.—-With
Phosphorus becomes more fusible and brittle.
Different modes used for Silvering Copper or
other metals,

Order of attraction in the moist way, Muri-
atic, Sebacic, Oxalie, Sulphuric, Saccho-laetic,
Phosphorie, Nitric, Arsenic, Fluoric, Tartaric,
Citrie, Formic, Lactic, Aeetic, Sucéinic, Prussic,
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and Carbonic Acids, Ammonia; in the dry way,
Lead, Copper, Quicksilver, Bismuth, Tin, Gold,
Antimony, Iron, Manganese, Zinc, Arsenic,
Nickel, Platina, Sulphuret of Potash, Sulphur.

Used in the construction of various Utensils;
in the composition of Bell-metal ; in Silvering,
Enﬁmgzlling, Soldering, Medicine, &c.

%

Of Mercury or Quicksilver. .

% L ’

. Found chiefly either in a Native State? or
alloyed with silver, Native dmalgam; or in
union with muriatic and sulphuric acids, Horn
Mercury ; -or mineralized by sulphur, Native
Cinnabar. |

Manner of obtaining it from its ores, and of
ascertaining its purity. Freed most effectually
from foreign admixture by cautious distillation.

When pure, of a silver white colour, brilliant,
fluid at a common temperature, specific gravity
13.568.

Congeals at 39° below 0 Farenk. and then
found to be malleable. -

In its liquid form attracts moisture on expo-
sure to the atmosphere, loses its splendor and
contracts a grey pellicle. By agitation with
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access of air or trituration with mucilage or
- other tenaceous substances, is converted into
greyish or black impalpable powder— Ethiops
per se. Hence the more common preparations
of quicksilver, viz. Pulul. Hydrarg. P. L. Un-
cuent. Hydrarg. P.L. Emplast. Hydrarg. P.L.
&e. ’

Passes from its liquid state into that of vapour
‘1 vacuo even at a common temperature ; but
under atmospherical pressure, requires to be
heated to 600° Farenh. -

If continued under exposure to air at this
temperature, 1s converted into a sparkling red
Oxyd, containing a larger proportion of Oxygen
than that obtained by trituration, (Hydrarg.
oxyd. rubrum P. L.)—Chemical properties of
this oxyd.—When exposed to a red heat in
close vessels it is decomposed, yielding pure
Oxygen Gas, and the original Metal.

Quicksilver acts either directly or indirectly
on all the Acids. '

Partially decomposes and combines with the
Sulphuric Acid by the assistance of heat.  Pro-
duces with it a white ponderous saline mass,
which on the affusion of boiling water assumes
a lemon yellow colour, (Hydrarg. Vitriolat. of
the old Pharmac.) 'The change of colour
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thought to depend upon the ahstraction of a
portion of the undecomposed acid.

Dissolves in the Nitric Acid more or less
readily, and with a more or less copious evolu-
tion of Nitrous Gas, according to the tempera-
ture and strength or dilution of the acid—Nitrate
of Mercury—This exposed to a low red heat,
by a further and more complete decomposition
of the acid, yields a red Oxyd, ( Hydrarg. Nitri-
co-oxyd. P. L..) Analogous in all its properties
to the precipitate per se, or common red Oxyd.

Has no action on the common muriatic acid,
unless previously oxydated ; but with the Oxy-
muriatic acid combines with great facility and
without effervescence: hence the preparation
of Oxy-Muriate of Mercury, (Hydrarg. Oxy-
Murias. P. L.) commonly called Corrosive Sub-
limate; and of mild Muwriate of Mercury, or
Calomel, ( Hydrarg. sub-Murias,)

Of the processes employed for obtaining these
as well in the moist as in the dry way—new
views of these compounds. — Calomel, when
washed with lime water, forms the Oxyd. Hy-
drarg. cinercum P. L.

Of the combination of Oxyd of Mercury with
the Acetic and other Acids.

The acid solutions of this, like /71 ¢#= of other




7
f ere AT ﬁbtf.ﬁﬁ/yfﬁ!ﬁrﬁ. .{ﬁﬁ/{'ﬁ p772 iea /f{fpmw

-HZ ff-" /%ﬂ [’frfccﬁaf f/!;.firs t’;‘/f‘.:i’.e".c.-t_ £
£ - / # tta :(fcffﬁ/,ﬁ@

i et

i gﬁ.l-“ tecidead Aee éfﬂ&ld

/o 0o /’n/ L
f i /[ﬁzp 15" Zﬁzﬁfﬂ— / -f-!:' 'L-'l':fﬁ_,:..:- o %J&fu
& o ca % 2 f’rf Zize, &7 ﬂ

'1"' £ a Jees ;
& c//'-f’ &7 ff.-é'/fti- fe é'{.&.'.,/u ,..-‘I'ﬁ”/‘f £

f.ug /?-z
ftgﬁ_‘: 7 M&" W/MIE Ete f’/{rf”//éz/{:_
%{Mcr& ,4'/

A ot /Mﬂ* A Snleclott -4

é .{'u Mﬁfﬁﬂ A{u{ ty"“ 45151:4‘; d’t&_
%@ﬂ) G n g ek (:44/&1()//%&&{”4_&( ‘:/} =

G perafal (s

ﬁM 74 //%?"[‘? 4 f“”"’fZ’"”
ﬂr”/(‘{k&_

pﬂ#ﬂ-—f

/W{jd?' r"ﬁ I
f/ / 7% .‘:’f‘__/}..f £ f{&’ v .ﬁf//
ﬁgﬂm:m fgﬁ‘fmﬁ {2&%’ 24 /é{r “" mf) L. .-!.___.










—

—




R e —






—_— - = e






97

Metals, decomposed by Alkalies and Alkaline
Sulphurets, and by most of the Earths, The
degree of previous Oxydation indicated by the
colour of the resulting precipitates; those by
Potash and Soda are of a yellow or reddish
brown ; these by Ammonia of a grey or white
colour, (Hydrarg. Precipit. Alb. P. L.) Am-
montacal Muriate of Mercury.—F ourcroy.

Zine, Iron and Copper precipitate Quicksilver
from its solutions i its metallie form ; a similar
effect produced, though slowly, by Phosphorus.
—Alcohol, added to the solution of Nitrate of
Mercury and assisted by heat, furnishes a pre-
cipitate, which when dried and heated, ex-
plodes with great violence. Howard’'s Fulmi-
nating Mercury.

Quicksilver amalgamates with most other
Metals ; very readily with Gold, Silver, Lead,
Tin, Zinc and Bismuth ; less easily with Platina,
Copper, and Arsenic, and difficultly, if at all,
with Iron.

Combines in different modes, and, as was
formerly supposed, under different degrees of
Oxydation with Sulphur, By fusion and sub-
sequent trituration,. or by trituration simply,
forms a ponderous black impalpable powder,
( Aithiops Mineral, or Hydrarg. cum Sulph. of the
old Pharmac.), in which the Mercury is pro-
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bably only mixed with the Sulphur, in a state of
very minute division; and by fusion and sub-
limation forms a red striated compound, (Hy-
drarg. Sulphuret. Rubr, P. L.—Vermillion—Ar-
tificial Cinnabar.)
pared by double decomposition, from a mixture
of Muriate of Mercury and Sulphuret of Anti-
mony, CinnabarAnlimonii.

Which may also be pre-

Preparations analogous to the former procar-
able, by agitating Quicksilver in solutions of
Alkaline Sulphurets.

Order of attraction in the moist way, Sebacic,
Muriatic, Oxalic, Succinic, Arsenic, Phosphoric,
Saccho-lactic, Tartaric, Citric, Nitric, Fluor,
Acetie, Boracie, and Carbonic Acid ; in the dry
way, Gold, Silver, Platina, Lead, Tin, Zinc, Bis-
muth, Copper, Antimony, Arsenic, Iron, Alkaline
Sulphurets, Sulphur.

Mercury used in the construction of Philoso-
phical Instruments and Mirrors, in Gilding, 1n
working the Ores of Gold and Silver, making
Anatomical Injections, and in Medicine in all

the foregoing forms,

Of Lead.

Found Ist. (though very rarely) Native ; 2d.
in union with sulphuric acid, Native Sulphate
of Lead ; 3d. with acid or oxyd of arsenic,
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Arsenical Lead Ores; 4th. with phosphoric
acid, Native Phosphate of Lead; 5th. with
molybdic acid, carbonate of lime and silex,
Molybdate of Lead of Carinthia; 6th. with
chromic acid, Red Lead Ore of Siberia; 'th.
with carbonic acid, Sparry Lead Ore ; 8th. with
sulphur and a little silver, Potter’s Lead Ore,
or Galena; 9th. with antimony and a lttle
silver, Antimonial Lead Ore.
Manner of extracting ii from its Ores.

Colour, blueish white—lustre, considerable—
soft—flexible—inelastic—of little tenacity—not
sonorous—Spee. Grav. 11.352—more malleable
than ductile— does not become harder or of
greater Density by compression—Emits a par-"
ticular smell on friction.

Loses its lustre readily on exposure to Air,
becoming first of a dull grey colour, and after-
wards whitish.

Melts at 540 Farenh. and if cooled slowly
crystallizes into quadrangular pyramids. Heated
more intensely, it boils and emits fumes; if un-
der exposure to air, it passes readily to the state
of Oxyd, and assumes different colours accord-
ing to the degree of oxydation; hence Grey
Oxyd, Massicot, Litharge, Minwum. These and
all the other oxyds of lead easily vitrified, Glass
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of Lead ; and this easily decomposed, if heated
with the addition of Charcoal.

Lead in its metallic state little affected, either
by the Sulphuric or Muriatic Acid, but dissolves
readily in the diluted Nitric Acid, and forms
with it a crystallizable salt.

Exposed, m the form of thin sheets, to the
vapour of the Acetic Acid, is converted into a
laminated white oxyd (Flake White, Ceruse, or
Plwmbi Carbonas of the present Pharm.), which,
dissolved in a further portion of this acid, pro-
duces a crystallizable astringent salt, remark-
able for its sweetness, (Sugar of Lead, Plumbi
Super-acetas, P.L.) (Laguor Plumbi Acetatis,
P. L.)

When highly oxydated, as by treatment of ifs
red oxyd by Nitric or Oxy-muriatic Acid, forms
a brown precipitate, which inflames without de-
tonation when strongly triturated with Sulphur.

Is precipitated from its solutions, of a white
colour, by Alkalies and by Earths; and of a dark
brown, b"y Alkaline Sulphurets and Sulph. Hy-
drog. Gas. Its solutions also decomposed by
the Sulphuric, Muriatic, and Phosphoric Acids,
and their compounds.

May be oxydated by deflagration with Nitre;
and by fusion with the Fixed Alkalies becomes
soluble 1n water.
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Unites by fusion with most of the metals,
viz. with Platina, Gold, Silver, Copper, Tin,
Bismuth, &c.  Amalgamates readily with Quick-
silver, but refuses to combine with Iron.

Melts with Sulphur into a grey coloured brit-
tle compound, less fusible than itself, Artificial
Galena—with Phosphorus, into one which is
malleable, but more disposed to tarnish.

The Oxyds of Lead soluble in Expressed Oils
and Animal Fats: hence the preparation of cer-
tain Plasters, Varnishes and Paints; are capa-
ble also of decomposing several of the com-
pounded Salts (Patent Yellow); and remark-
ably promote the vitrification of earthy bodies
and other metallic oxyds, as in Glass-making,
and in the Refinement of Gold and Silver.

Order of attraction in the moist way, Sul-
phuric, Sebacic, Saccho-lactic, Oxalic, Arsenic,
Tartaric, Phosphoric, Muriatic, Nitric, I'luoric,
Citrie, Formic, Lactic, Acetic, Boracic, Prus-
sic and Carbonic Acid, Potash ; in the dry way,
Gold, Silver, Copper, Quicksilver, Bismuth, T'in,
Antimony, Platina, Arsenic, Sinc, Nickel, Iron,
Allaline Sulphurets, Sulphur.

Employed in Medicine, and very extensively
in the Arts, particularly in the construction of
Buildings, and different Utensils ; in the mak-
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ing of Shot, in Statuary, Glass-making, Glaz-
ing, Painting, Varnishing, Refinement of Gold

and Silver, Composition of Pewter, and Plumb-
er’s Solder, &c. &e.

Of Copper.

Found lst. Native; 2d. combined with oxy-
gen and sometimes with iron, Tile Ore, Pitch
Copper Ore; 3d. with carbonic acid, Green and
Azure Copper Ore; Ath. with arsenic acid, 4r-
seniate of Copper; bth. with sulphuric acid,
Sulphate of Copper; 6th. with muriatic acid,
Muriate of Copper ; Tth. with sulphur, Vitreous
Copper Ore ; 8th. with sulphur and iron, Yellow
Copper Ore ; 9th. with arsenic and iron, White
Copper Ore; and 10th. with lead, antimony,
iron, sulphur, alumine, silex and silver, Grey
Copper Ore.

Manner of extracting it from its ores, and of
purifying it.

Colour, bright brownish red—taste, nauseous
styptic—odour, when rubbed disagreeable—
hardness, somewhat greater than that of Gold
or Silver—Malleability, Ductility, and Tenaci-
ty considerable—Sp. Gr. if soft, 7.788, if com-
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pressed, nearly 9—When hard, elastic and son-
orous. -

On exposure to Air loses its lustre and con-
tracts a greenish rust: in the open Fire is con-
verted into a dull brownish red or black Oxyd,
which heated to redness with filings of Copper,
assumes an orange colour.

Fuses at 27° Wedw.=A587 Farenh. and it
heated more intensely is volatilized in fumes.—
In cooling slowly crystallizes into quadrilateral
pyramids.

Is more or less acted on by all the Acids.

Dissolves with the assistance of a boiling heat
in concentrated Sulphuric Acid, and affords
transparent oblong rhomboidal ecrystals of a
deep blue colour, Sulphate of Copper, Blue or
Roman Vitriol ( Cupri Sulphas P.L.)—Tritu-
rated with Carbonate of Ammonia forms the
Cuprum Ammoniatum of the L.P.

Dissolves in diluted Nitric Acid with effer-
vescence and the production of Nitrous Gas,
forming a deep blue solution, and by evapora-
tion a deliquescent salt, which detonates on
being suddenly heated ("Nitrate of Copper.)
The precipitate obtained from this solution by
adding Chalk, forms a beautiful but fugitive
pigment, Bluc-verditer.
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Is in its metallic state slowly acted on by the
Muriatic Acid, unless assisted by heat ; the so-
lution, of a grass green colour, on evaporation
yields cubical crystals, whilst a solution of the
orange coloured oxyd before mentioned, yields
colourless octohedrons, whieh are not affected
by Ammonia, unless after exposure to air.

Moistened with the Acetic Acid, under ex-
posure to air, corrodes into a green saline oxyd,
Verdegrs of Commerce ( Airugo P. L.), which
by additional acid dissolves, and yields a beau-
tiful dark green transparent soluble salt, Dis-
tilled Verdegris: both employed as pigments.

Easily attacked by the Sebacic Acid of rancid
oil or fat, especially if before in any degree
oxydated.

Most of the saline preparations of Copper,
particularly the Nitrate and Muriate, soluble in
Alcohol, which then burns with a green flame.

Is more or less acted on by all the Alkalies.
With Ammonia forms a beautiful blue soluti-
on, which disappears on the exclusion, and
returns on the admission of Air—Ammonia the
most delicate test of the presence of Copper,
with the exception mentioned above.

Is precipitated of a fine grass green colour
from its solution in Sulphuric Acid, by Arsenite
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of Potash, Scheele’s Green Pigment. Of a blue
colour from the Nitric Acid by Chalk, as be-
fore mentioned ; and in a metallic state from
all its solutions, by Zine and Iron, (Zement
Copper.)

‘Detonates with melted Nitre, and by the
assistance of heat decomposes Muriate of Am-
monia,

Unites by fusion with many of the other
Metals, forming very important compounds.
With Platina forms one of great density and
hardness ; with Gold, Standard Gold; with
Silver, Standard Silver and Silver Solder ; with
Tin, Bronze and Bell-metal; with Arsenic,
Tombac ; with Zine, Brass and Manheim Gold ;
and with Antimony, a violet coloured alloy.

Combines also with Sulphur and Phosphorus
by fusion. Is tarnished by immersion in hes=
patized Water,

The Oxyds of Copper, impart a greenish co-
lour to Glass; and a black tinge when mixed
with Manganese and Iron. )

Order of attraction in the moist way, Oxalie,
Tartaric, Muriatic, Sulphuric, Saccho-lactic, Ni-
tric, Sebacic, Arsenic, Phosphoric, Succinic,
Fluoric, Citric, Formic, Lactic, Acctic, Boracic,
Prussic and Carbonic Acids, Potash, Soda, Ams
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monia, Unctuous Oils; in the dry way, Gold,
Silver, Arsenic, Iron, Manganese, Zinc, Antimo-
ny, Platina, Tin, Lead, Nickel, Bismuth, Cobalt,
Quicksilver, Alkaline Sulphurets, Sulphur, Phos-
phorus.

Uses very extensive, being employed in the
construction of Buildings and Coppering of
Ships ; in the formation of various Culinary or
other Utensils, in Bell and Cannon Founding,
in Coinage, in Enamelling, Dyeing, Painting,
and Medicine.

Of Iron.

Of all metals the most frequently and abun-
dantly met with, and generally in the following
forms: lst. Native.— Circumstances always at-
tending the presence of Natwe Iron—Native
Iron proved to be of Meteoric Origin.—Descrip-
tion and chemical history of Meteoric Stones.—
Origin of these stones discussed ; 2nd. in state
of grey oxyd, Grey Iron Ore; 3d. in state of
red oxide, Hematite; Ath. united with carbonic
acid, Spathose Iron Ore; with carbonic acid,
alumine, and often plmsphnric acid, Argillaceous
Iron. Ore: bth. with sulphuric acid, Native Sul-
phate of Iron; Gth. with chromic acid, alumine,
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and silex, Native Chromate of Fron; 8Sth. with
sulphur, Iron Pyrites ; with arsenic, Mispickel,
Arsenical Pyrites.

As obtained from its ores by the usual process
of reduction, forms a fusible mass, of a blueish
grey colour and coarse granular fracture, very
hard and brittle. Crude or Cast Iron, which
freed from its impurities by continued exposure
to a strong heat and subsequent hammering and
rolling, loses its brittleness, becomes of a la-
mellar or fibrous texture, and capable, when
red hot, of having several portions welded by
compression into a continuous mass, Bar or
Jorged Iron.

This, by cementation or fusion with charcoal,
acquires weight, becomes again fusible, brittle
when cold, of a close granular texture, suscep-
tible of a high polish, very elastic and capable
of taking on a great degree of hardness if heated
and suddenly cooled, Common and Cast Steel,
Operation of Tempering.

Bar Iron the purest. Colour of this blueish
grey, when polished very splendid —has a
slightly subacid taste, and when rubbed a sen-
sible odour—harder than most other metals—
more tenacious than any—considerably more
ductile than malleable; Sp. Gr. from 7.600
to 8.166. H?2
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Iron distinguished by its being attracted by
the Magnet.

Susceptible of different degrees of Oxydation.
Black and Red Oxyd. Is speedily converted
mto a yellowish or reddish brown rust on ex-
posure to air and moisture, (Rubigo Ferri of the
former Pharm.) ; and still more speedily into a
dark grey oxyd, by combustion in Oxygen Gas,
digestion in warm Water, or the application of
its vapour to it under ignition.

Dissolves more or less readily in all the Acids.
Its solution generally accompanied with the
evolution of Hydrogen Gas, and the resulting
compounds possessing different properties ac-
cording to its degree of Oxydation.

Requires the aid of heat to decompose Con-
centrated Sulphuric Acid, but dissolves readily in
it when diluted, and yields a pale green crys-
tallizable salt, Sulphate of Iron, Martial Vitriol
( Ferri Sulphas P.L.). A less pure salt obtained
by the decomposition of iron Pyrites, Copperas
of Commerce. With the Red Oxyd, Sulphuric
Acid forms Red Sulphate of Iron.

Rapidly decomposes the Nitric Acid, by
which, unless in a diluted state, it is rather
oxydated than dissolved.

The Red Oxyd dissolves readily in the Mu- -
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riatic Acid, and produces a yellowish brown
solution, miscible with spirits of wine ( Tinctura
Ferri Muriatis P. L.).

Soluble by digestion in the Acetic Acid, hence
the chalybeate properties communicated by it
to the different kinds of wine, (Vinum Ferri
PiL.)

Unites also easily with Acid of Tartar (Fer-
rum Tartarisatum P. L.).

With Prussic Acid forms Prussian Blue.
Prussiate of Potash or of Lime therefore em-
ployed as tests for ascertaining its presence.

In combination with Carbonic, as well as
Sulphurie, or Muriatic Acid, becomes soluble
in water; hence the properties of Chalybeate
Springs.

With Gallic Acid produces a blaﬂk prempl-
tate, the basis of common Ink.

Precipitates spuntanemisly in fhe form of
ochre from most of its acid solutions on ex-
posure to Air. When thrown down from these
by a carbonated Alkali, may be re-dissolved
by the addition of a further portion of it, ( Lig.
Ferri alkalini P. L.).

Combines with the Fixed Alkalies by fusion.

Deflagrates with Nitrate of Potash ; and sub-
limes with Muriate of Ammonia, which it par-
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tially decomposes (Ferrum Ammoniatum P.L.).

When in the state of Oxyd, promotes the fu-
sion of several of the Earths, and communicates
different tinges to Glass, according to the de-
gree of oxydation.

Unites by fusion with all the other metals,
except Quicksilver, Lead, and Bismuth. In
combination with Arsenic, becomes brittle when
heated, (Red-short Iron.)

Has of all metals the strongest attraction for
Sulphur, with which, when heated, it unites
very readily into a dark grey, brittle, and re-
markably hard compound, Artificial Pyrites.

Is also capable of entering into combination
with phosphorus, (Cold-short Iron), and with
charcoal, Steel and Plumbago.

Order of attraction in the moist way, Owalic
Acid, Tartaric, Sulphuric, Saccho-lactic, Murialic,
Nitric, Sebacic, Phosphoric, Arsenic, Fluoric,
Succinic, Citric, Formic, Lactic, Acetic, Boracic,
Prussic, and Carbonic; in the dvy way, Nickel,
Cobalt, Manganese, Arsenic, Copper, Gold, Silver,
Tin, Antimony, Platina, Bismuth, Lead, Quick-
silver, Alkaline Sulphurets, Sulphur, Phosphorus.

Uses too extensive to be enumerated.
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Of Tin.

Found either united with Oxygen and Iron—
Spathose Tin Ore; or with Sulphur, Copper,
and Iron—Tin Pyrites.

Colour silvery white ; splendid ; the lightest
of all the ductile metals, (its Sp. Gr. when pure
being only from 7.291 to 7.500,) and next to
Lead the softest; inelastic; comparatively of
little Tenacity or Ductility, but considerably
malleable ; has a strong disagreeable taste, and
emits a peculiar Odour when rubbed.

Tarnishes under exposure to air; but does
not speedily oxydate even by the combined
action of air and moisture ; hence its use as a
covering to Iron and Copper.

Melts long before ignition (410° Furenh.), and
kept in Fusion with access of Air is easily con-
verted into a Grey Oxyd.— Putty, a compound
of Ozyd of Tin and Oxyd of Lead. By a con-
tinuance of the heat is changed into a pcrfect'fy
White Ozyd, extremely difficult of fusion or re-
duction ( Basis of White Enamel); a similar
Oxyd obtained by exposing tin, when in fusion,
to the vapour of Water,

Broken when nearly or just congealed, ex-
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hibits an irregular ¢olumnar Structure, arid by
agitation while passing from the fluid to the
solid state, may be reduced into very small
grains (Pulvis Stanni P. L.)

Does not dissolve in the Sulphuric Acid, but
by the assistance of heat decomposes it and
becomes oxydated.

Rapidly decomposes thé Nitrie Acid, with a
copious evolution of Nitrous Gas, and is corn-
verted into a white Oxyd; but in the con«
siderably diluted acid, unaideéd by heat, dis-
solves and forms Nitrate of Tin, which burns
with a thick white flame, and detonates in a
heated crucible.

Dissolves readily in the Muriatic Acid ; the
golution yielding needle-form erystals which
attract moisture.

Dissolves with still greater readiness in the
Oxy-muriatic Acid, and in the Nitro muriatic
Acid, or Aqua Regia, yielding solutions remark-
able for their property of forming a brilliant
and permanent scarlet precipitate w ith infusion
of Cochineal and other analagous substances,
( Carmine, and Scarict-dye). When united with
Oxy-muriatic Acid in the dry way, (by distil-
lation with Muriate of Mercury,) a volatile
golourless liquor is obtained, which, on ex-

























#

!"_.n'_;




118
posuré to the air, emits copious dense white
fumes, Smoking Liquor of Libavius.

Is slowly corroded by the continual appli-
cation of the Acetic Acid in the form of vapour;
and by long digestion, this acid dissolves a
small proportion of it.

The solutions of Caustic Fixed Alkalies,
assisted by heat, exert a solvent power both on
Tin and its Oxyds, but most on the latter:
Caustic Ammonia affects only the Oxyds.

Is little affected in the dry way, either by
Alkalies or Earths. Detonates rapidly with
Nitre, and decomposes Muriate of Ammonia.

Decomposes moistened Nitrate of Copper
with such a degree of rapidity and violence as
to produce actual combustion.

May be united more or less readily with all
the other Metals, and in various proportions ;
occasioning in most of them an alteration in
their Malleability, Fusibility, Specific Gravity
and Hardness : with Copper, according to the
proportions, forms Gun-Metal, Bronze, Bell-
Metal, Speculum-Metal ; with a small proportion
of Iron becomes harder and more sonorous ;
with half its weight of Bismuth forms Tutenag ;
with an equal weight of Lead, Soft Solder.

'
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When free from Arsenic, does not, in small
quantity, much impair the malleability of Gold.

Melted with Sulphur, produces a dark grey,
striated, brittle compound ; which, if prepared
by sublimation, is of a light spongy texture
and composed of golden coloured scales, used
to imitate bronze, Sulphuretled Oxyd of Tin,
Awrum Musivum; which may also be prepared
by heating gradually equal parts of Sulphur
and the White Oxyd. -

May also be combined with Phosphorus.

Order of attraction in the moist way, Sebacie,
Tartaric, Muriatic, Sulphuric, Oxalic, Arsenic,
Phosphoric, Nitric, Succinic, Fluoric, Saccho-
lactic, Citrie, Formic, Lactic, Acetic, Boracie,
Prussic Acids, Potash, Ammonia ; in the dry way,
Zinc, Quicksilver, Copper, Antimony, Gold, Silver,
Lead, Iron, Manganese, Nickel, Arsenic, Platina,
Bismuth, Cobalt, Alkaline Sulphurets, Sulphur,
Phosphorus.

Employed in the composition of Solder,
Pewter, Bell and Gun-metal, Printer's Types,
&e. in the silvering of Mirrors, construction of
Electrical Instruments ; in Tinning;, }Eumnnllf
ing, Dyeing, Medicine, &ec.
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Deflagrates both with Nitre and with Oxy-
muriate of Potash, and is converted into an
Oxyd, which, like those already mentioned,
facilitates the fusion of the Earthy Bodies, and
also of the other Metallic Oxyds.

Combines with most of the other metallic
Substances, rendering Platina, Gold, and Sil-
ver more brittle, and the metals i general
more fusible.

Precipitates Platina, Gold, Silver, and Quick-
silver from their acid solutions, but is iiselt
precipitated by Lead.
~ Has very little affinity to Phosphorus.

Unites easily with Sulphur into a blueish-
grey striated compound, which resembles the
native Sulphuret, and may be decomposed by
Silver and Lead.

Its Oxyds, like those of Lead, dissolve in
Unctuous Oils by the assistance of heat.

Order of attraction in the moist way, Oxalic
Acid, Arsenic, Tartaric, Phosphoric, Sulphuric,
Sebacic, Muriatic, Nitric, Fluoric, Saccho-lactic,
Succinic, Citric, Formie, Lactic, Acclic, Prussie,
Carbonic, Ammonia; in the dry way, Lead,
Silver, Gold, Quicksilver, Antimony, Tin, Copper,
Platina, Nickel, Iron, Sinc, Alkaline Sulphurets,
Sulphur.
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Used in the composition of Pewter, Solder,
and Printer’s Types, in Painting, Imitation of
Silvering, and occasionally in place of Lead
in the refinement of Gold and Silver, and In
Assaying. The white Oxyd of Bismuth, usefully
employed as a medicine. |

Of Nickel,

Found 1st. alloyed with Iron, Native Nickel;
2d. combined with Oxygen, Native Oxyd ; 3d,
with Iron, Arsenic, Cobalt and Copper, Kupfer
Nickel.

Extremely difficult to obtain it free from
iron : accordingly varies somewhat in colour,
being occasionally reddish, yellowish or grey=
ish white.—Specific gravity also varies from
7.88 to 9.333.—Texture minutely granulated.
Hard, yet somewhat malleable. Is likewise
magnetic.

Requires nearly the same heat as iron to
fuse it ; is very fixed in the fire, and difficult
of oxydation by heat.

Deflagrated with Nitre yields a greenish
Oxyd, which communicates a hyacinthine tinge
to Glass.
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All its solutions of a green colour : that in
the Nitric Acid (in which it dissolves most
readily) affords green rhombic erystals. Pre-
cipitated from its solutions by lime water and
by the alkalies ; Ammonia re-dissolves it, and
produces a blue solution.

Forms brittle compounds with Gold, Copper,
Iron and T'in.—All the Meteoric Stones contain
Nickel united with Iron: refuses to combine
either with Silver or Quicksilver, and unites
readily by fusion both with Sulphur and Phos-
phorus.

Order of attraction in the moist way, Oxalic,
Muriatic, Sulphuric, Tartaric, Nitric, Sebacic,
Phosphoric, Fluoric, Saccho-lactic, Succinic, Cit-
ric, Formic, Lactic, Acetic, Arsenic, Boracic,
Prussic, and Carbonic Acids, Ammonia; in the
dry way, Iron, Cobalt, Arsenic, Copper, Gold, Tin,
Antimony, Platina, Bismuth, Lead, Silver, Zinc,
Alkaline Sulphurets, Sulphur, Phosphorus.

This Metal not yet applied to any use.

Of Arsenic.

Found lst. alloyed by Iron, Native Arsenic ;
2d. combined with Oxygen, Native Oxyd ; 3d.
with different proportions of Sulphur, Realgar,
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Orpiment ; and 4th. with Sulphur, Iron, and
sometimes Silver, Mispickel.

Colour, steel-grey—texture, scaly, granular,
—very brittle, but not hard.—Specific gravity
8.31. —Much disposed to tarnish.

Volatile in close vessels at 356° of Farenh.
and in condensing crystallizes in tetrahedrons.

If exposed to Air under the heat of ignition,
burns with a blue flame, and is converted into
a white Oxyd, Common white Arsenic, Flowers
of Arsenic, Arsenious Acid.

This said to be soluble in about 80 times its
weight of cold, and 15 times its weight of boil-
ing water. Taste caustic.—Less volatile than
the Regulus.—Emits a garlic smell on the ap-
plication of Heat.—Vitrescible.—Promotes the
fusion of Earthy Bodies. When melted with
Sulphur, produces different shades of colour,
according to the proportions and the degree of
Heat or state of oxydation; hence artificial
Orpiment and Realgar.—By treatment with the
Nitrie Acid, becomes more completely oxygen-
ated, Arsenic Acid.—Decomposes Nitre in the
dry way, producing a neutral crystallizable salt,
Arsenical Salt of Macquer.—1f distilled with
nnectuous matter, reassumes the form of Regulus.

In its metallic state, decomposes most of the

R e




120

mineral acids; the nitric most readily : if pow-
dered and thrown into Oxy-muriatic Acid Gas,
burns with a white flame.

Unites with most of the other Metals: ren-
dering brittle those which are ductile, and in a
remarkable manner increasing the fusibility of
some, and diminishing that of others: thrown
into Oxy-muriatic Acid Gas, burns with a blue
flame.

To the red and yellowish metals communi-
cates a silvery whiteness.

Soluble in Alkaline Sulphurets. Soluble alsa
in Unctuous Oils, with which it forms a consist=
ent mixture,

Combines readily with- Phogphorus.

Most of the preparations of this metal in a
high degree noxious ; the detection of their pre-
sence therefore often of great moment. Various
Tests of Arsenic, viz. Nitrate of Silver and Am-
monia—Sulphate of Copper and Potash—and
above all, Reduction by carbonaceous matter.—
Water impregnated with sulphuretted hydro-
gen, and solutions of Alkaline Sulphurets, re-
commended as antidotes. Emetics, purgatives,
and copious dilution, the most effectual of these,

Order of attraction in the moist way, Muri-
atic Acid, Oxalic, Sulphuric, Nitric, Sebacie,
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Tartarie, Phosphoric, Fluoric, Saccho-lactic,
Succinic, Citric, Formie, Lactic, Arsenic, Acetic,
and Prussic, Ammonia, Unctuous Oils, Water;
in the dry way, Nickel, Cobalt, Copper, Iron,
Silver, Tin, Lead, Gold, Platina, Sinc, Anti-
mony, Alkaline Sulphurets, Sulphur, Phospho-
TUs.
Used principally in Glass-making, Painting,
and Medicine. (Arsenici Oxydum preparatum;
Liquor Arsenicalis, P.P.)

Of Cobalt.

Found 1st. alloyed with Arsenic, Grey Cobalt
Ore; 2d. united to Oxygen, Native Oxyd ; 3d.
to Arsenic Acid, Cobalt Bloom ; 4th. to Sulphur,
Sulphuret of Cobalt ; and Hth. to Arsenic, Iron,
and Sulphur, White Cobalt Ore.

Colour, light grey. Specific gravity, from
7.7 to 8.53.—Compact, brittle ; hardness that
of Tin ; magnetic. '

When very pure, malleable in a red heat.—
Fuses at 130 Wedgw. and in cooling crystal-
lizes in regular prisms.— Undergoes no change
either on exposure to Air or Water at a com-
mon temperature ; but, when heated in contact
with air, yields at first a brownish oxyd, Zaffre,
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which on further exposure becomes blue, and
on fusion with Silex, produces a blue glass,
Smalt, Powder-blue.

Dissolves with more or less facility in several
acids ; most easily in the Nitric Acid.

With the Muriatic and Oxy-muriatic Acids
forms compounds, the reddish solutions of
which, as often as expused\ to heat, or well
dried by any other means, change to a beautiful
green, Sympathetic Ink.

Detonates feebly with Nitre.

Unites by fusion with most of the other
Metals.

Combines difficultly if at all with Sulphur;
more readily with Alkaline Sulphurets.

With Phosphorus forms a compound more
fusible than'itself.

Its Oxyd soluble in Ammonia.

Order of attraction in the moist way, Ozxalic
Acid, Muriatic, Sulphuric, Tartaric, Nitric, Se-
bacic, Phosphoric, Fluoric, Saccho-lactic, Succi-
nie, Citric, Formie, Lactic, Acetic, Arsenic, Bora-
- cic, Prussic, Carbonic, Ammonia ; in the dry
way, Iron, Nickel, Arsenic, Copper, Gold, Platina,
Tin, Antimony, Zinc, Alkaline Sulphurcts, Sul-
phur 2 Phosphorus.

Used to colour Glass, in Glazing, Enamelling,
Painting, Washing, &c.
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Of Zinc.

I'ound 1st. combined with Oxygen, and fre-
quently mixed with Oxyd of Iron, Silex and
Alumine, Calamine; 2d. with Sulphur, Sulphu-
ret of Zinc, ov Blende ; 3d. with Sulphuric Acid,
Sulphate of Sinc; 4th. with Carbonic Acid,
Carbonate of Zinc.

Colour blueish white. Specific Gravity 7.190.

Scarcely malleable, but can be rendered so by
a particular process of annealing.

When heated is easily pulverised ; and like
iron is capable of decomposing water. Melts at
about 700° of Farenh. Very easily volatilized.

[n contact with air, burns soon after ignition,
with a brilliant flame, and furnishes a white
flocculent Oxyd (&inei Oxydum, P. L.) con-
vertible by an increase of heat into a yellowish
glass.

Is readily acted on by Acids. During its
solution in the Sulphuric and Muriatic Acids,
‘Hydrogen Gas'is evolved. Produces with the
former Acid, a styptic erystallizable salt, ( Since
Sulphas P.L.); is also acted on by Alkaline so-
lutions, and by Water previously impregnated
with Carbonic Acid Gas.
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May be precipitated from its solutions by
Earths and Alkalies.

Decomposes, in the dry way, Sulphate of
Potash and many other compotinded salts. De-
tonates violently with Nitre. By simple tri-
turation decomposes Muriate of Ammonia. Is
also capable of precipitating Alum in the moist
Way: S

Unites with all the other metallic substances
except Bismuth; giving to Copper additional
elasticity, durability and hardness.—Brass.

In its metallic form cannot be combined with
Sulphur ; but when oxydated unites readily
with it.

Order of attraction in the moist way, Oxalic,
Sulphuric, Murialic, Saccho-lactic, Nitric, Se-
bacie, Tartaric, Phosphoric, Citric, Succinic,

Fluoric, Arsenic, Formic, Lactic, Acetic, Bora-
cie, Prussic, and Carbonic Acids, Ammomia ; in
the dry way, Copper, Antimony, Tin, Quick-
silver, Silver, Gold, Cobalt, Arsenic, Platina,
Bismuth, Lead, Nickel, Iron.
Uses—in Alloys, particularly with Copper
and Tin ; externally and internally in Medicine.
—A powerful agent in evolving Galvanism.
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Of Antimony.

Found 1st. Native ; 2d. alloyed with Arsenie,
Native Arsenical Antimony ; 3d. in union with
Oxygen, Native Oxyd; Ath. with Muriatic
Acid, Muriate of Antimony ; bth. with Arsenic
Acid and Sulphur, Red Antimonial Ore; 6th.
with Sulphur only, Grey Antimonial Ore; and
Tth. with Iron, Arsenic, Sulphur, and some-
times Silver, Plumose Antimontal Ore.

Manner of extracting it from its ores, and
the different processes for obtaining its Regulus.

Colour, silvery-white. Hardness, equal to
Zine. Texture, laminated. Very brittle. Sp.
Gr. from 6.702 to 6.860. Simply loses its lustre
on exposure to the Air; and is not altered by
Water unless exposed to it when red hot.

Melts soon after ignition; on cooling crys-
tallizes into octohedrons; is volatile in close
vessels. When heated in contact with Air is
converted into a light white Oxyd, (formerly
called drgentine Flowers of Antimony ) which
is soluble in water, and fusible into an Aya-
cinthine glass ; in close vessels, by parting with
different portions of oxygen, this oxyd acquires
a brown, orange, or yellow colour.

| TORRROA  R  A
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Decomposes both the Sulphuric and Nitric
Acids, the former with, the latter without, the
assistance of heat. Requires long digestion for
its solutions in the Muriatic Acid; but in the
Oxy-muriatic dissolves with great facility.

Precipitable from the latter by Zine or Iron,
in the form of a black Oxyd, which when dried
by a gentle heat takes fire spontaneously in the
air, and is converted into white Oxyd.

Decomposes, in the.dry way, most of the sa-
line Compounds of the Sulphuric Acid. Deto-
nates readily with Nitre ; and decomposes Mu-
riate of Mercury.

Combines with most other Metals, and ren-
ders them brittle. Said more than any other
metal to diminish the Magnetic property of Iron:

Unites with Sulphur in all proportions, and
forms with it a grey striated compound, Crude
Antimony of the shops, artificial Sulphuret of
Antemony.

This, when exposed for a continuance to a
low heat, yields a Grey Oxyd, which by fusion
is converted into a yellowish Glass ( Vitrum An-
timonii of the former Pharmac.;) this levigated
. and mixed with melted wax, forms the Vitrum
Antimonii Ceratum of the late P.E.

Roasted with Hartshorn and afterwards igni-
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ted, yields a white Powder ( Pulvis Antimonialis
of the P.L.— Oxydwn Antimonii cum Phos-
phate caleis P.E.)—When deflagrated with
Nitre, is more or less decomposed according to
the degree of combustion (Antimonium Calci-
natum— Antimoniwm Ustum cum Nitro—Crocus
Antimonii of the former P. L. and P. E.

Reduced to powder and boiled in a solution
of Potash, deposits, on cooling, an orange co-
loured precipitate (Kermes Mineralis Ph.Suec. ) ;
and on the addition of the Sulphuric Acid to
the solution whilst hot, a brownish red preci- .
pitate, ( Antimonii Sulphwretum precipitatum
P.L.) These are Hydro-sulphurated Oxyds
of Antimony.

A mixture of Sulphuret of Antimony and
Muriate of Mercury, or of Crocus (Protoxyd)
of Antimony and common Salt, with the ad-
dition of Sulphuric Acid, produces, by distilla-
tion, a butyraceous compound, (Antimonium
Muriatum of the late P.L.), which appears to
be an Oxy-muriate of Antimony, and which on
the #ffusion of common water, or by the addi-
tion of Potash, furnishes a white Oxyd, or rather
Sub-oxy-muriate, ( Powder of Algaroth.) The
combination of this with acidulous Tartrite of
Potash (Crystals of Tartar), forms a triple salt
( Antimoniwm Tartarisatum of the old P.E.).

B ol oa g
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- A similar preparation obtained from the com-

bination of the Crocus, or Glass, or any of the
other protoxyds of Antimony with erystals of
Tartar. (Antimonium Tartarisatum, L.P.), a
compound which, like the former, is soluble in
water and in different kinds of Wine ( Anti-
mona tartarisati liguor P.L.).

The preparations retained in the present
Pharm. of London are Antimoniz Oxydum, An-
timonit Sulphuretum precipitatum, Antimonium
tartarisatum, Liquor Anlimonii lartarisali.—
Nature of these preparations.

Order of attraction in the moist way, Sebacic
Acid, Muriatic, Oxalic, Sulphurie, Nitric, Tar-
taric, Saccho-lactie, Phosphoric, Citric, Succi-
nic, Fluorie, Arsenic, Formic, Lactic, Acetic,
Boracic, Prussic and Carbonic ; in the dry way,
Iron, Copper, Tin, Lead, Nickel, Silver, Bis-
muth, Zine, Gold, Platina, Quicksilver, Arsenic,
Cobalt, Alkaline Sulphurets, Sulphwr.

Used in the composition of Printer’s Types,

and of Nails for Coppering Ships, in Medicine,
&e.

Of Manganese.

Found lst. Native; 2d. in union with Oxy-
gen, Native Oxyd ; and 3d. with Oxygen, Bilex,
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iron, and Alumine, Siliceous Manganese.—Said
also to be contained in the ashes of most Vege-
tables.

Colour dull or greyish white. Texture gra-
nular. Sp. Gr. from 6.850 to 7. Hardness next
to Iron. Very brittle.

Is exceedingly difficult to fuse; but oxy-
dates more easily than any other metal : its
Oxyds of different colours, white, red and black.

Soluble in the diluted Sulphuric, in the Ni-
tric, Muriatic, and several other acids.

In the state of Oxyd, occasions in the Mu-
riatic Acid a striking change of properties, by
imparting to it a portion of its Oxygen.

New mode of viewing this combination.
Chlorine.

Its action on the Alkalies not yet ascertained.

When oxydated, decomposes both Nitrate
of Potash and Muriate of Ammonia, in the dry
way. |

In this state unites by fusion with the earthy
bodies, and when added to glass, either renders
it colourless or communicates a violet tinge,
according to the degree of oxydation.

Unites also, by fusion, with Sulphur, into a
yellowish-green mass. By mixture with unctu-
ous substances, sometimes occasions inflam-
mation.
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Combines in the metallic state with most of
the other Metals, rendering Gold and Iron more
fusible,—Copper less.

Order of attraction in the moist way, Ouxalic
Acid, Citric, Phosphoric, Tavtaric, Fluoric, Mu-
riatic, Sulphuric, Nitric, Saccho-lactic, Succinic,
Sebacic, Arsenic, Formic, Lactic, Acetic, Prussic,
and Carbonic; in the dry way, Copper, Iron,
Gold, Silver, Tin, Alkaline Sulphurets.

Employed principally in Glass-making and
Bleaching.

Of Tungsten, or Wolfrain.

Found 1st. in the state of an Acid, in com-
bination with Lime, 7Tungstate of Lime; and
9. with Oxyd of Manganese and of Iron, Silex,
and Tin, Wolfram.

Colour steel-grey. Texture granular. Ex-
tremely hard. Sp. Gr. 17.6.

Nearly infusible, requiring a heat at least
equal to 170° Wedg.

Yields a yellow Oxyd, (Acid of Tungsten, )
which in close vessels becomes blue or black.

Insoluble in the Sulphuric, Nitrie, and Mu-
riatic Acids. Slightly soluble in the Oxy-mu-

riatie.
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Combines with the other Metals. Does not
lessen the duectility of Silver or Copper; but
renders Iron, Tin, Bismuth, Antimony, and
Manganese harder.

Order of attraction in the moist way, Lime,
Potash, Ammonia; in the dry way, Potash,
Lime, Iron, Manganese.

Not as yet applied to any use.

Of Uranium.

Found lst. in combination with Sulphur,
Pechblende ; 2d. with Oxygen, (on the surface
of the former,) Yellow Oxyd ; and 3d. with Car-
bonic Acid and a little Copper, Calcolite.

Has been but imperfectly reduced.

Appears capable ‘of uniting with several of
the Acids.

Its Oxyds tinge glass of various colours,
brown, grey, and green.

Of Molybdena.

Found in combination with Sulphur.—For-
merly confounded with Plumbago.

Hitherto obtained only in agglutinated grains.

Colour, externally whitish yellow, internally
grey. Sp. Gr.7.5. Brittle,
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Less fusible than either Platina or Manga-
nese.

According to the experiments of Mr. Hatchett,
is capable of combining with four different por-
tions of Oxygen, producing a black, a blue, a
green Oxyd, (Molybdous Acid,) and a yellow
or white ( Molybdic Acid ).

When combined with Iron, Copper and Sil-
ver, renders them friable.

In union with Sulphur regenerates Sulphuret
of Molybdena.

Order of attraction unknown.

Not yet applied to any use.

Of Titanium.

Found combined with Oxygen in the Red
Schorl of Hungary ; and in Menachanite.

Of a colour somewhat resembling Copper.
Appears to be infusible, but capable of being
volatilized.

Difficultly oxydated by any of the acids.

With Iron forms a compound of a gold co-
lour internally.
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Of Tellurium.

Found in several of the Ores of Gold ; and
in considerable proportion. :

Of a whitish-leaden colour; metallic lustre ;
laminated texture; very brittle ; Sp. Gr.6.115.

Of all metallic substances the most fusible
except Quicksilver, like which it may be sub-
limed in brilliant globules.

Burns with a bluish-green flame. Soluble in
the Nitric, Muriatic, and Sulphurie Acids ; from
which it may be precipitated by Alkaline Sul-
phurets in the form of a powder, in appearance
much resembling Kermés Mineral.

Said to be the only metal, except Gold, Pla-
tina, and Antimony, which is not precipitated
from its solutions by Alkaline Prussiates.

Its Oxyds so rapidly reduced on heated
Charcoal as to occasion actual detonation.

Of Chrome.

Found lst. in the state of an Acid, combined
with Oxyd of Lead, Red Lead of Siberia; and
in a similar acid state in the pale Red Ruby ; 2d.
with 'Ox'}'gen, m the green Emerald of Peru;
8¢ in the Meteoric Stones.
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May be obtained in a concrete acid state,
and of a red colour, from the two first, by treat-
ment with Carbonate of Potash ; or in the form
of a green Oxyd, from the last, by treatment
with Muriatic Acid.

Has as yet been but imperfectly reduced.

Of a greyish-white colour; very hard; very
brittle ; and very difficult of fusion.

Not soluble in the Muriatic or Sulphuric
Acids; and difficultly in the Nitric and Oxy-
muriatic.

Combined, in its Acid state, with Muriatic
Acid, is capable of dissolving Gold.

Of Columbium.

Discovered some years ago in an Acid state by
Mr. Hatchett, in a dark grey mineral, sent with
some iron ore from America, and which appears
to consist of more than three-fourths of this
acid combined with iron. Its colour in this state
is white : it reddens litmus paper ; is insoluble
in beiling Nitric Acid, but soluble in Sulphurie
Acid when strongly heated, and also, when re-
cently separated from Potash, in boiling Muri-
atic Acid,

It gives colourless solutions with Acids and
Alkalies: is precipitated from its acid solutions
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by Alkalies in white flocculi, by Prussiate of
Potash of an olive-green colour, and by Tinc-
ture of Galls of a deep orange.

Is extremely difficult of reduction.

The supposed new metal called Tantalium,
discovered by Mr. Ekeberg in the mineral called
Tantalite, shewn by Dr. Wollaston to be iden-
tical with Columbium.

Of Cerium.

Lately discovered in a copper-mine in Swe-
den. May be obtained in the state of white or
red Oxyd. Both these oxyds soluble in Sul-
phuric Acid. The white oxyd most soluble in
the Nitric, and the red oxyd most soluble in
the Muriatic Acid. The salts of Cerium have
a Saccharine taste. This metal can hardly be
said to have been obtained in the reguline state.
Appears to be volatile at high temperatures.
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ORGANISED BODIES,

Form two classes of compounds, Vegetable
and Animal, consisting nearly of the same con-
stituent principles or elements, but in different
proportions. tagw |

The chemical affinities of the constituent
parts of both, essentially modified by the Liv-
ing Principle.

Vegetable Substances.

Their Ultimate Elements are, Carbon, Hydro-
gen, and Oxygen, which are all furnished by
Analysis. Air and Water the principal sources
of these. They also contain Saline, Earthy,
and Metallic matter; the latter in small quan-
tity. : |

Manures. How they promote vegetation.

Circumstances in which Vegetable substances i
differ from Animal matter. 1

}
b
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The Proximate Ingredients, or immediate
productions of vegetables are, Cork, Woody-
Jibre, Tan, Colouring Matter, Extract, Oils,
Resins, Wax and Tallow, Camphor, Gum,
Jelly, Gluten, Albumen, Caoutchouc, Starch,
Sugar, Native Salts and Earth.

Several of these already spoken of.

Cork,—the exterior part of the Quercus Su-
ber, a substance sui generis. Yields Suberie
Acid by treatment with the Nitric Acid.

Woody-fibre, or Lignin,—the substance which
is left after the digestion of ligneous matter in
Water and Alcohol.

T'an,—contained in all astringent vegetable
substances, but most plentifully in Catechu and
the Gall Nut, from the concentrated infusions
of which it may be precipitated by Carbonate of
Potash or by Acids. When dry is of a brown
colour, brittle, of a very astringent taste, very
soluble in Water, and still more so in Alcohol.
Forms an insoluble compound with Glue, and
produces a deep blue precipitate when added
to the solution of Oxy-sulphate of Iron. On
distillation, yields an Acid Liquor, a small pro-
portion of Empyreumatic Oil, and about one-
thirty-eighth part of its weight of Charcoal.—
Mr, Hatchett’s artificial Tanning.

K
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Colouring Matter,—that part of Vegetable
Substances which is attracted by the fibres of
Silk, Linen, Wool, &c. in the act of dyeing.—
Mordants; their nature and use explained. —Dif-
fers in its other properties according to the sub-
ject from which it is obtained.

Extract,—obtained from the watery infusions
of many plants, such as Safifron, Liquorice, &c.
by evaporating them to dryness. Distinguish-
able from all other vegetable substances by
being soluble both in Water and in Alcohol,
but not in Sulphurie /Ether.

Gum,—procured most plentifully from cer-
tain species of Mimosa. When pure, colour-
less, insipid, soluble in Water, but not in Al-
cohol or Oils.—Not prone to decomposition by
keeping.—Soluble in the Vegetable Acids with-
out alteration, but decomposed by the Mineral.
100 parts said to conmsist of 65.38 Oxygen,
93.08 Carbon, and 11.54 Hydrogen.— An arti-
ele of the Materia Medica ; useful also in divers
manufactures, particularly in Calico-Printing.

Jelly,—obtained from the expressed juice of
Currants, and many other fruits, in the form
of Coagulum, by allowing the juice to remain
for some time at rest, decanting off the thinner
part, and washing the remainder in a small
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quantity of water.—In this state is nearly co-
lourless, and of a tremulous consistence. —
Soluble in hot water, but again coagulated in
cooling —When dried becomes transparent. —
Combines readily with Alkalies, and by the
Nitric Acid is converted into Oxalic.
Gluten,—the grey coloured tenacious and in-

sipid substance which is left behind in washing
the paste of Wheaten Flour in repeated portions

of Water. In its moist state much disposed -

to putrify.— When dried resembles Glue.—In
boiling water, loses its tenacity. Soluble in all
the acids, and in solutions of the Alkalies by
the assistance of heat.— Insoluble in Water,
Alcohol, Athers and Oils.—Difters from most
other Vegetable substances, and resembles Ani-
mal matter in containing Azote.

Albumen,—so called from its resemblance to
white of egg.—Obtained by exposing to a boil-
ing heat, the water employed in the preparation
of Starch from flour, or the depurated express-
ed juice of Scurvy grass, Cresses, Cabbages,
and most other cruciform plants.—Separates at
this temperature in the form of Coagulated
Flakes.—Is also precipitated from its watery
solutions by Aleohol and Acids.— YWhen dried
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resembles Glue, and is then readily soluble in
Alkalies.— In distillation yields Carbonate of
Ammonia, and consequently contains Azote.
Caoutchoue,—the inspissated milky juice of
certain trees, the Hevea Caoutchoue, latropha
Elastica, and others growing chiefly in South
America. When fresh is of an ash colour;
without taste or smell.—Very elastic.—Sp. Gr.
0.933.—Not altered by Air.—Perfectly insolu-
ble in Water.—Soluble in rectified Petroleum,
Volatile Oils, and in pure Ather; but not in
Alcohol.—Is decomposed, with the assistance of
heat, both by the Sulphuric and Nitric Acids,
but is not affected by Alkalies.—Melts readily
when heated, yields Ammonia in distillation,
and in the open fire burns with a white flame.
Starch,—the grey or white sediment depo-
sited by Wheaten Flour, Potatoes, and various
other vegetable substances, after diffusion in
water.—Has scarcely any smell, and but little
taste ; though insoluble in cold Water, com-
bines with it by boiling into a kind of Mueci-
lage —Altogether insoluble in Aleohol, and not
readily acted on by diluted Acids; but soluble
without decomposition by Alkalies, unless when
they are concentrated and heat employed. By
destructive distillation yields a large proportion
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of Carbon. Supposed to be converted into Su-
gar in the process of Malting.

Sugar,—the produce of the Arundo Saccha-
rifera or Sugar Cane, Sugar Maple, Beet, Car-
rot, Grape, and many other vegetables.— When
purified, of a white colour, sweet, inodorous,
not subject to alteration by exposure to Air;
very soluble in water, and crystallizable ; solu-
ble also in Alcohol, but not in so large a pro-
portion.—Readily decomposed both by the Sul-
phuric and Nitric Acids; in the weaker Acids
merely soluble.—Forms with Potash a bitter
astringent compound, insoluble in Aleohol ;
forms a similar one with Lime. On decompo-
sition by heat, yields Water, Carbonic Acid,
Carbonated Hydrogen Gas, Empyreumatic Oil,
Acetous Acid, and Charcoal.—100 parts con-
sist, according to Lavoisier, of 64 Oxygen, 28
Carbon, and 8 Hydrogen.

Artificial Sugar from Starch and very dilute
Sulphuric Acid. Late improvements in the re-
fining of Sugar.
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Anmimal Substances.

These are formed of the same Ultimate Ele-
ments as vegetables, but they yield in general,
by analysis, Ammonia, aund therefore cenfain
Azote, a substance not essential to vegetable
matter. A variety of other substances occa-
sionally met with in animal matter.

Their Praximate Principles and productions
are, Fibrine, Albumen, Gelatine, Mucilage,
Urea, Sugar, Ouls, Resins, Sulphur, Phospho-
rus, Acids, Alkalies, Earths, Metals.

Fibrine,—often called coagulable Iymph, is
the substance which remains on washing cras-
samentum of blood in successive portions of
water, till it cease to give out any colour.
Bears a strong resemblance to muscular fibre ;
is white, tasteless, soft, ductile, elastic, insolu-
ble either in Water or Alcohol ; in boiling wa-
ter becomes hard and inelastic ; in its soft state
much disposed to putrify ; by long digestion in
water is converted into a particular species of
tallow.—Soluble in most of the Acids, and in
the stronger solutions of both the fixed Alka-
lies, with which, by the assistance of heat, i
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forms a viscid bitter soap. In distillation yields
a large proportion of Ammonia.
Albumen,—contained in the serum of bleed,
and in various other animal substances; most |
abundantly in white of ege. In its moist and
fresh state is nearly without calour, taste or
smell—viscid —readily soluble in cold water — |
distingnishable from other animal fluids by coa- |
gulating at a temperature of about 165° Farenh. |
—Acids and Aleohol produce on it a similar
eflect.—Conjectures on the cause of this pro-
perty.—When coagulated is insoluble in water.
—Tan added to its aqueous solution, forms
with it a copious yellow coloured tenacious
precipitate, which, when dried, is brittle, and |
not susceptible of putrefaction.— Albumen so-
luble in Alkalies and Alkaline Earths.—In dis-
tillation yields the same products as Fibrine,
but with a less proportion of Ammonia. Tests
of the presence of Albumen. The fluid called
Serosily, essentially different from Albumen.
Gelatine,—or Jelly, obtained by boiling cer-
tain animal substances, particularly skin, in |
common water, evaporaling the decoction to
the necessary degree of consistence, and allow-
ing it to cool.—When pure, transparent and
colourless.  Soluble both in cold and hot water,
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very readily in the latter, even at a temperature
of 90° Farenh. By drying becomes semi-trans-
parent, hard, brittle, and of a vitreous fracture,
Glue.—1s insoluble in Alcohol; Alkalies re-
quire the assistance of heat, but Acids dissolve
it with great facility, even when diluted.—With
Tan it forms, like Albumen, a yellowish co-
loured plastic compound, insoluble in water,
and not susceptible of putrefaction ; hence the
theory of Tanning.—Heat decomposes it like
other animal substances.

Mucus,—nature of this substance not yet well
understood. Is distinguished from the other
animal fluids by negative rather than by po-
sitive criteria. When exposed to the action of
a voltaic pile, gives out Alkali at one pole, and
a coagulated substance at the other..

Pus,—a morbid secretion, formed from va-
rious other animal fluids, of the nature of
which it more or less partakes.—Not distin-
guishabe with perfect certamty by any che-
mical test yet discovered.

Urea,—procured from fresh Urine in the form
of small crystalline plates, by evaporating it to
the consistence of syrup, digesting this when
cold in Alcohol, distilling the solution so as to
separate and collect the spirit, and allowing the
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residunm to crystallize by cooling. Thus ob-
tained, its colour is yellowish white, smell alli-
aceous, taste strong and ammoniacal, consist-
ence viscid, extremely soluble in Water, some-
what less so in Aleohol, soluble also in the
aqueous solutions of both the Fixed Alkalies
and i a Marine Acid.—When perfectly pure is
quite colourless, and free from smell. —By the
Sulphuric and Nitric Acids it is decomposed, as
it is likewise very easily by exposure to heat,
even to that of boiling water. According to
Vauquelin, 100 parts yield in distillation 92.02
Carbonate of Ammonia, 4.60 Carbonated Hy-
drogen Gas, and 3.22 Charcoal.

Urea bears no resemblance to Uric Acid, a
substance of which the most common species of
urinary concretion chiefly consist.

Urinary Calculi.—-Mode of analysing them.—
Their different species and varieties,—Conclu-
sion of the Course.

THE END.







A VIEW

OF THE

SIMPLE BODIES*
—_—ar i —
CLASS 1.

{ Comprehending the Impronderable Agents, vis. ]

Caroric, or HeaT,
LacuT,
ELECcTRICITY.

CLASS II.
(Compirehending the Agents capable of uniting svith Inflammable Bodies, and in
wiost instances of effecting their Cembustion, wiz )
DXVCEN,
Oxv-muriaTic Acip, or Curoric Gas.

IoDixnE.
CLASS II1.

rﬂmﬁrt.ﬁrndfng e Simals Combuatible Bodier, or Rodies :aﬁa&fa qf :‘Emﬁﬂfﬂg
both with Oxygen, and vith Chloric Gas, viz.)

HYDROGEN, <. .. .. or baris of Water.
NlTRuGEN,llili-i- ﬁ'ﬂ.fi:.l #Nﬂﬂ"&' A:,l‘f.
CIARBEN, e o basis of Carbonic Acid.

SULPHUR,. . 2vesss basis of Sulphuric deid.
Puosruorus, ...... basis of Phasphoric Acid.
BORACIOM, ..cueses basis of Boracic Acid.
FLUORIUM, o .c.u- o« basis of Flueric Acid.
POTASSIUM, «irenes

SODIUM, vuvsennnses o Metallic Bases of the Alkalies,
AMmonivm,i .

Cavrcium, YrrrivM,
Macgnium, GLruciuM,
StroNTiUM, Zigconium, » Metallic Bases of the Earths.
Sivicium, Banrium,
Arumivs,
PraTina,  Bismura, MoLYBDENUM, 7
GoLp, Nickep, TiTaNIUM,
PaLLapiuM, ARSENIC, TeELLURIUM,
SILVER, COBALT, Curonaium,
MEeRcURY, ZINcC, CorLvmeivm, > Metals.
LEAD, AnTiMony, Cenium,
CoPPER, Maxcanese, Osmiuvm,
Irow, TUNGSTEN, IripIU M,
Tin, Urawivm, Ruopium. =
—F S —

* By denominating bodies Simple, it is not meant to express that they
are o in reality, but only that we have not hitherto been able, by any
chemical means with which we are acquainted, to decompose them into
simpler parts.

+ Ammonium is strongly suspected of being a compound ; but as its
nature has not yet been positively ascertained, it may still be classed

amongst the simple bodies. The same may Le said of sulphur and
phosphorus,
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