Outlines of mineralogy / translated from the original of Sir Torbern
Bergman ... by William Withering.

Contributors

Bergman, Torbern, 1735-1784.
Withering, William, 1741-1799.
University of Leeds. Library

Publication/Creation

Birmingham : printed by Piercy and Jones, for T. Cadell, and G. Robinson,
London, J. Balfour, and C. Elliott, Edinburgh, 1783.

Persistent URL

https://wellcomecollection.org/works/jmudgy5x

Provider

Leeds University Archive

License and attribution

This material has been provided by This material has been provided by The
University of Leeds Library. The original may be consulted at The University
of Leeds Library. where the originals may be consulted.

This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection
London NW1 2BE UK

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/




The Unive rsity Lz'!)rary
Leeds

Presented by the Leeds Philocoshical
LEEDS UNIVERSITY LIBRARY

Classmark:

ché?ﬂ}'@ Pl\‘k\-. T L_a"k+ < ":56(2

AL










gL LN BB

MINERALOGY:
| TRANSLATED 3
s

T i
FROM THE ORIGINAL,
O F

s;sk TORBERN BERGMAN;

ENIGHT OF THE ORDER OF WASA,

FROFESSOR OF CHEMISTRY AT UPSAL, &C.

By WILLIAM WITHERING, M. D.

MEMBER OF THE ROYAL MEDICAL SOCIETYj
AT EDINBURGH.

A i -

Itum et in vifcera terrz;
Quafque recondiderat ftygiifque admoverat umbris
Effodiunter opes, irritamenta malorum.
' Ovin

BIRMINGH A M:
PRINTED BY PIERCY AND JONES,

FOR T:. CADELL, AND G. ROBINSON, LON ﬂﬂﬂ','
Je BALF¥OUR, AND C. ELLIOCTT, EDINBURGH,






1 oRA N oy LA 1O Rs

ik TSR WU

HE pleafure and inftru&ion I re-
ceived myfelf from this excellent

little work of Profeflor Bergman, in-
fpired me with a wifh to make it more
generally known to others. A {yftem
like this, founded upon the conftituent
principles of things, may be improved,
but never can be exploded. Englith
names are given, but the Latin ones of
the onginal are flill retained, as an ac-
quaintance with them will enable the
reader more readily to confult other
authors.  Blank fpaces are left after
moft of the fpecies, for the convenience
of inferting any new ones that may oc-
cur. I have added a few new fpecies,
IR ik and



iv. TRANSLATOR’S PREFACE.

and fome notes ; the utility of which
will be fufficiently obvious. The ta-
ble of metals, at page 71, and the in=
‘dex at the end, will alfo, I hope, be
confidered as ufeful additions.

BIRMINGHAM,
1/t September, 1783.

N. B. The centnary (centenarius) of ProrEessor
Bercman is equal to 6o Swedith grains, or nearly 63
Englifh grains.
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AUTHOR’s PREFACE

I N compliance with the requeft of my.

learned and amiable friend, the celebrated
Mzr. Ferber, I tranfmitted to him a {light
{ketch of mineralogy, in which the fubjects
were arranged according to their conftituent
or component parts. = After perufing it, he
requefted my permiffion to publifh it. At
firft I thought it better to {upprefs a Wr.}rk_
that was fo 1mperf~:& efpecially when I con-
fidered the number of analyfes that yet re-
mained to be made. He replied, that a per-
fect method was not yet to be expected in a
{ubject {o extenfive, but that having once
laid a good foundation, I micht occafionally
make fuch additions and corretions, in new
editions of the work, as future experiments
might render neceffary. Indeed, I was fally
aware, that the {yftem would fooner be ren-
derad perfect, if fubmitted to the infpeltion
of other more difcerning chemifts, than if the
completion of itrefted upon myfelfonly. The
different remarks of ethers, will corret er- |,
e A Iors
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rors, which, by a further attention, I might
have amended; but if the intereft of {cience
be promoted, no matter by whom.

This little work contains GENERA and
SpECIES, except in the appendixes, which,
as not properly belonging to my defign, con-
tain Genera only.

The GenerA are founded upon the pre-
valent component parts ; the Species upon
the diverfity of the compofition. Fari-
eties depend upon external appearances, and
therefore are at prefent omitted. |

After this manufcript was fent away, I
difcovered two {pecies of fannum fulphuratum
(tin combined with fulphur), one of which
contains about forty per cent. of fulphur,
the other only twenty. The firft has the
appearance of aurum mufivum; the latter
partly refembles antimonium [ulpburatum
(crude antimony), but does not contain an-
timony. Both are contaminated by a fmall
quantity of copper. I got them from Ner-
chinfkoi in Siberia *,

* In this tranflation they are introduced in their proper
places. W.

As
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As to the TeErrA PonDERrRosa (heavy
earth), I have long been aware of its great
refemblance to calx of lead, and have even
lately found a method of precipitating it by
the phlogifticated alkaly *; fo that I verily
believe it to be of a metallic nature, although
it has never yet been made into a regulus,
and; therefore, I ftill place it with the
earths, until its fituation be better afcer-
tained. '

If providence allots me life and health, I
hope, a few years hence, to republifh this
imperfect fketch, corrected and enlarged.

* There is no difficulty in doing this: either the foffil, or
the vegetable fixed alkaly phlogifticated, precipitate the terra
ponderofa,inftantly and entirely, outof the nitrous, muriatic,
orvegetable acids. W. :
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MINERALOGY.

§ 1.

HE Mi~zeraL Kincpoum confifts of the foflit

1 fubftances found in the earth.. Thefe are

either entirely deftitute of organic ftructure, or,

having once poffeffed it, poffefs it no longer:
fuch are the petrefactions.

§ 2.

It is requifite, for the proper difcrimination of
foffils, to eftablifh certain charaéters, whereby
they may, at all times, and in all places, be dif-
tinguithed from one another. The fcience that
teaches thefe is called MinErALOGY. q

§ 3
- As in the vegetable kingdom different methods
have been formed upon the roots, the leaves, the
flowers, the fruit, &c. fo alfo in Mineralogy
many

" "
R SR L



6 Of forming a Syftem

many methods may be devifed, and there is rio
doubt of the utility of contemplating inorganic
bodies in every point of view; for the more com-

parifons are multiplied, the more evidently do
refemblances or differences appear.

§ 4.

But as the chief object of the fcience is to
render foffils fubfervient to the ufes of man, it is
evident that that method muft be the beft which
difplays thelr component parts: for thefe being
well underftood, we know what to expeé from
them ; we accommodate our defigns to their na-
ture, and fpend not our labour and money in
vain attempts inconfiftent with their inherent’
qualities.

§ 5.

There 1s a power implanted by the creator in
organized bodies, which, upon the acquifition of
proper nutriment, unfolds and evolves the ftruc-
ture which before lay concealed in the fecundated
egg or feed. Similar veffels, 1n each fpecies, ab-
forb, convey, and aflimilate the nourithment in
the fame manner; fo that the appearance and
ftruéture remain the fame, unlefs peculiar caufes
prevent the accultomed courfe of things, and pro-
duce monfters: but this very rarely happens.
- Hence 1t is that the leading features or the ex-
ternal parts agree with the internal properties;

and
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and when judicioufly chofen, form fufficient cha-
ratteriftic diftinétions.

§ 6.

But the formation of foffils is totally different.
Here no (yftem of veffels collets, diftributes,
fecretes or changes the concurrent particles, but
they run together by chance, and are folely con-

“neéed by the power of attra@ion; they are gene-
rally, too, of different kinds, rare and denfe,
figured and fhapelels, admitting of every poffible
variety. This general view of the fubject thews
us how little external characters can be depended
on; but we fhall more particularly confider the
principal of thefe,

§ 7- -

CoLour varies exceedingly, as does alfo the

fize of bodies. We cannot {ufficiently wonder at

the violence done to nature by the ftudied fepa-

ration of earths from ftones. The confequence is,

that a ftone of a certain fize muft conftitute one

- genus, whilft the fame thing, reduced to powder,

muft be placed under another genus, which fhall
not be found even in the fame clafs,

§ 8.

Harpwess not unfrequently varies even in the
fame fpecimen. Soft clay dries in the fire, and
at length acquires the hardnefs of flint.~ Steatites
(foap-rock) which may be feraped with the nail,

and
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and many other matters harden in the fame man-

ner, and that fometimes without any notable lofs

of weight; fo that bodies pafs through every dif-
ferent degree of hardnefs, without any other change
of their mixture. \

_ § 9

TexTurg, and external form of the particles,
may feem at firft fight to depend more upon the
conititucnt parts; but a calcareous particle, glo-
bular or fhapelefs, is found, upen the moft feru-
pulous examination, to poffefs the farne properties:
as a piece of fpar; and in another place 1 have
clearly fhewn, that the {chirl-like, garnet-like,.
hyacinthine, twelve-fided, and other figures, are:
not unfrequently formed by nature out of the fame
materials *. And if we are liable to deception
where fo great a difference in external forms exifts,
what ‘can we expet from lefs conftant external,
qualities?

§f 10.

Superficial charaters are therefore infufficient.

They cannot even enable us to diftinguith cal-
careous from other earths, for the effervelcence.
with acids is a chemical mark, and happens, too,
in matters of very different nattres. ‘To pafs

* Opufc. chemica, vol. II. page 2---10.

over

¥
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over other inftances, let him who 1s ablﬂ dil-
tinguith the plumbum aeratum-and plumbum
phofphoratum . (§ 182. § 183.) b}r external ap..
pearances only !

% n._”

But let us not- almcrether defpife external cha-
rafters : ' it" is of ‘'moment to: know and mark
them well®. [They frequently enable the accul-
tomed -eye without troublefome trials to acquire
a degree of certainty, which wants only a few
felet experiments to confirm it. . Sometimes alfo
the ufe depends upon external properties, evi-
dent to our fenfes, as the hardnefs, the eolour,
the pellucidity, &c. Thele therefore may with
propriety be joined to thofe which point ouc the
conftituent principles. '

'

§ 12.

Claffes, Genera and Species are therefore to
be formed upon the internal nature and compo-
ficion ; the varieties upon the external appear-

ances. In fuch a fyftem both methnds conve-
nlently agree,

e

§13.
CrowsTEDT firft attempted this method, and
with great fuccefs ; but afterwards the Jiguid

* Confult particularly Dr, WernER’s treatife on the ax-
rernal charaiers of jﬁgﬂfh printed in' German in the yearn7-4.

‘ ﬂffﬂ{iﬁf
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analyfis, in which the illuftrious Marcraar took
the lead, better opened the internal fecrets of

nature ; fo that the excellent work of Cronftedt
now appears to contain many errors; thefe how-
ever are not to be attributed to any fault in the
author, but to the infufficiency of his experi-
ments. The attempts of Mr. Pott by fuflon
have long been known; but thefe however ufe-
ful in other refpects, rather tend to confound
than to lay open the component parts of bodies,

§ 14.

In methodizing foffils, compounds fhould rank
under the moft abundant ingredient. Thus let 2 and
b reprelent the component parts; if the former
be the heavier, the compound muft be placed
under the genus of that: but this rule admits
of feveral exceptions.

§ 15,

Thus, the properties of all ingredients are not
of the fame intenfity, if 1 may be allowed the ex-
preflion ; fome are more powerful or efficacious,
fo as to imprefs the mafs with their own genus
and character, though forming /efs than half the
weight. In fuch a cafe the qualities are rather
to be conflidered than the quantity, efpecially if
% fo far from preponderating hardly ever amounts
to half the weight.

§ 16.

Argillaceous earth (“earth of alium ) and mag-
mefia are never found feparate, but almoft always

mixed
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mixed with other things fo that their weight con-
ftitutes the fmaller part of the mafs: therefore if
the above rule (§ 14.) was rigouroufly adhered
to, thefe primitive earths would not be found
amongft the Genera, which would doubtlefs be
an abfurdity.

§ 17.

The value of a thing muft likewife be confi-
dered. Minerals containing gold or filver muft
be ranked with thofe noble metals although they
hold three, four, or more times the quantity of
heterogeneous matter. Not to mention other
examples, pyrites are placed under the genus
copper although they contain 2 much greater
quantity of iron. This cuftom, eftablifhed with
the univerfal confent of mineralogifts, wants in-
deed a natural foundation, but it feems uféful
to miners to retain it; and the more fo as it
15 certain that otherwile many minerals would
be to be fought for under ftrange and improper
titles.

§ 18.

Laftly, it muft be remarked, that 2be folid ii-
gredient determines the genus although the men-
ftruum be greater in quantity. Thus in mag-
nefia vitriolata (Epfom falt) the earth gives the
Generic name, although the vitriolic acid be the
more ponderous. The fame holds good in gyp-
fum, allum, &ec.

CLASSES
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§ I9.

I OSSILS are of four kinds, viz. faline,

earthy, inflammable, and metallic; hence arife
four claffes. i

§ 20.

SALTS, or faline fubftances are more or
lefs fapid, and when finely powdered diffolve
in at lealt 1000 times their weight of boiling
water., =~ They melt in the fire, which for the
moft part changes or deftroys them*.

§ 21.

EARTHS are infipid, not foluble in water
in the degree mentioned above (§ 20) though

. * The latter part of this definition does not apply per-
feftly well to fome of the fimple falts. I fhall therefore
offer another, given by Dr. Cullen, viz. ¢ Saline bodies
¢ are fapid, mifcible with water, and not inflammable.”
I am fenfible too that this definition is not perfetly unex-
ceptionable, fince it has been found that vol. alkaly in an
aerial ftate is in a certain degree inflammable.  W.

perhaps
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perhaps water in Papin’s digeftor will diffbive
fome if not all of them, efpecially if their fur-
face be greatly increafed by a previous folution
in and precipitation from fome other menftruum.
In the chain of nature they are by infenfible gra-
dation joined to the falts, fo as not to be dif-
tinguifhed without artificial limits. Their form
is not changed by a moderate heat, nor are they
diffipated by a violent one. Their {pecific gra-
vity is to water, lefs than 5 to 1.

§ oa.
INFLAMMABLE foffils abound with phlo-

gifton, do not unite with water, but when pure
diffolve in oils; expofed to the fire, they finoke,
generally inflame, are for the moft part con-
fumed, and fometimes totaily vanifh,

§ 23.

METALS when perfe&t do not diffolve at all
in water ; only a few of them in oils, and then
only when in part deprived of their phlogifton.
They are the heavieft of all known fubftances,
the lighteft of them weighing mote than fix
times 1ts bulk of water.

Thr:y melt in the fire with a ﬂnnmg {urface,
and in clay veflels the furface is convex.

CLASS
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§ 24.

E begin with the nature and properties

of faline bodies, for unacquainted with
thefe our knowledge of other bodies muit be ex-
ceedingly imperfect. Native falts are either acid,
alkaline, neutral, earthy or metallic,

§ 25.

ACIDS may be diftinguifhed by their proper
tafte ; they effervefee with mild alkalies ; and
change the blue juices of vegetables and tincture
of heliotropium to a red colour®.

We are acquainted with many {pecies of acids,
but they are hardly ever found pure in the bawels
of the earth, nor can we expeé to find them fo
when we confider how foen fuch powerful men-

* As the tinfture of heliotropium is the niceft known teft
of the prefence of an acid, it may not be amifs to mention
that it may be had from dyers under the name of litmus.
It is very cheap, and generally requires to be greatly di-
luted with diftilled water before it can be ufed, W,

ftrua
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firua muft meet with fubftances to {aturate them.
Their great abundance and their properties thew
their various and indifpenfible ufes in the ceco-
nomy of nature.

§ 26.

As mineralogy treats of thofe bodies which are
found under the furface of the earth, and as
acids in an uncombined ftate are not found there,
it would feem proper to exclude them ; but the
fame reafon would likewife exclude the primitive
earths, fome of which have never yet been found
pure. Therefore in a fyftem formed upon the
component parts of bodies, a fhort defcription of
the principal of thefc is not to be difpenfed
~ with, although they hardly ever prefent them-

felves in a feparate ftate.

§ 27.

Vitriolic ACID. When moft concentrated by
artificial means 1ts {pecific gravity is 2, 125.
When pure, has neither colour nor fmeil. Cold
fometimes though very rarely concretes it into a
folid form; it may be coagulated by nitrous air.
‘This as well as the cther acids is beft known from
the compounds it forms with other fubftances.

Mr. VanperL T fays that it is fometimes mix-
ed with the ftreams from the hills in the neigh-
bourhood of Sienna and Viterbo, raifed no doubt

+ De thermis pativings.

by
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by fubterranean fires; but in general it is united
to alkalies (§4 44, 47, 50,) to earths (§§ 58, 59,
63, 67,) to metals (§§ 69, 70, 72,73,) orto
phlogifton (§§ 134, 136.) :

Phlogifticated wvitriolic’ ACID (volatile vitriolic
acid) is frequently thrown out by the craters of
volcanoes; its finell fuffocating and penetrating.
~ The 'union to phlogifton and the matter of heat
gives it an aerial form, but does not prevent 1ts
union w:th water. 3

§ 28.

Nitrous ACID is by fome excluded from the
foffil kingdom, becaufe they fuppofe it to be pro-
duced from the putrefadtion of organic bodies.
But thefe bodies when deprived of life are again
received amongflt the_ foffils, from whence their
more fixed parts were originally derived.

In the moft concentrated ftate that art can pro-
cure it, its fpecific gravity is 1, ¢80, = Colourlefs
when pure; but irs ftrong attraction to phlogif-
ton renders particular management neceflary to
procure it fo *. With different proportions of
phlogifton it forms phlogifticated acid and ni-
trous air.

'The moit highly coloured and Fummg nitrous acid may

re.*dfl}f be rendered colourlels by bm]mg it haftily in an open

veflel. ‘Part of the acid Rlies off, carrying the fuperabundant
phlogiiton along with it, in the form of nitrous air. = W.

It
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It has never as far as I know been met with
difengaged, unlefs perhaps in water precipitated
out of the atmofphere, but is found united to al-
kalies (§§ 45, 47, 51 ) or to earths (§§ 60, 64. )

§ 29.

Muriatic ACID (fpirit of falt) is found in
great quantity at and under the furface of the
earth. The ftrongeft prepared by art hardly at-
tains a fpecific gravity of 1, 150. It has a very
peculiar and volatile fmell. Deprived of its fuper=~
fluous water it affumes an aerial form, for phlogi-
{ton {eems to be one of its conftituent parts*.

It has never been found uncombined (unlefs
perhaps like the nitrous acid in water precipi-
tated from the atmofpheret) I but united to
alkalies (5§ 46, 49, 52), to earths (§§ 61, 65),
or to'metals (§§ 744 161, 175, 191).

Fluor ACID, is obtained by art; 1its fpeciﬁti
gravity never exceeds 1,500, it 1s very volatile.
Its vapours when hot, corrode glafs; and meet-
ing with moifture generate, or at leaft depofit
filiceous earth. - When deprived of its {uperflu-
ous water it affumes an aerial form|. It has

» N. A&ta Upf, vol. II. p. 202, "+ M. Margraaf,
1 1 have fome reafon to believe that the Nevil Holt water

does contain fome of this agid in an uncombined ftate. W.

I Opufcal : vol, IL. p. 40.
never
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never been found difengaged, but united to ¢al-

careous earth forming fparry fluort (§ 96 ) and
if 1 am not miftaken it enters into the compo-

fition of filiceous earths.

§ 31.
- dArfenical ACID, dry; prepared by art; fpeci-
fic gravity 3, 391 ; fufible and fixed in the fire;
until it acquires from the matter of heat fo much
phlogifton as is neceflary to convert it into white
arfenic. In a moift air it deliquefces.

It is not found uncombined, but wunited to
calx of cobalt (§ 228), and alfo to phlogifton,
forming a brittle arfenical metal (§ 220), and its
calx (§ 222).

§ 32

Molybdena ACID. This is very probably of
metallic origin, though it does not yet appear to
which metal it belongs. Seeing that arfenic, a
brittle metal, by dephlogiftication only is chang-
ed into an acid, different from all other acids, it
is not improbable that other metals may have
an acid balfis, although their phlogifton adhering
more {trongly has not yet been completely {epa-~
rated,

+ Called Derbythire fluor ; Cornifh fluor, blue John., W.
How
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How this fubftance may be obtained by art
does not belong to this place to defcribe * ; but
that the acid got from Molybdzna has a metallic
nature, and as yet has not been perfeltly freed
from phlogifton, is probable from the following
confiderations. 1, Its tafte is acid and at the
fame time metallic.” 2, Microcolmic falt and
borax are coloured by it, and thefe falts are hard-
ly coloured by any thing but metallic calxes. 3,
Its decompofition by means of the phlogifticated
fixed alkaly, which always indicates the prefence
of ametal. 4, Its concrete form, and not deli-
quelcing, analogous to white arfenic. s, Its {pe-
cific gravity 3, 460. And very latelv M. HieLm
by my perfuafion attempted the redufion and
obtained a regulus, feemingly different from
every other metal, but not yet fufficiently ex-
amined.

.

% 33

An acid conjoined to the calx ponderofa (pon-
derous calx or lime) is nearly allied to the preced-
ing, bur dropped into lime water produces a
. different compound, though in a number of
other circumftances thefe two acids agree. I ap-
prehend that this is likewi{e of a metallic nature.

® D.Scueets A&. Stockh. 1778.

B 2 ' § 34. Phof-
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§ 34
Phofphoric ACID, evidently exifts in the animal
kingdom, * much more plentifully in the vegeta-
ble, but in the foffil very rare. Mr. J. G. Gaun
firft detected it united with lead ; 1 but probably
it may be found in many other foffils. It is fufi-

ble in the fire. Its fpecific gravity when deprived
of water 2, 687.

§.35-

Boracic ACID, (acid of borax, er fedative [alt.)
Many people ftill think this to be an artificial
production, but not long fince Mr. HoErer §
found it in a lake near Sienna in the great dutchy
of Hetruria, and it has long been known to be
united to the foffil alkaly in native borax. It
acts like an acid, though very feebly. It melts
in the fire and volatilizes with water. Its fpecific
gravity is 1, 480.

§ 36.
Amber ACID, is a concrete falt obtained from
amber; it acts like a feeble acid. It is yet doubt-

ful whether amber be of vegetable origin ; many
reckon 1t foffil.

* It has been lately obtained in great abundance from
bones: W.

+ Opufc. chem. vol. II. p. 424.
3 De Sale fedativo naturali, 1778.

§ 37. Aerial
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§ 37-
Aerial ACID ( fixed air) is not only combined

with water but with many other foffil fubftances,
as alkalies (§§ 54, 56 ), earths (§§ 62, 66 ), and
with fome metals (§§ 71, 183, 192, 217, 234,
243). It floats uncombined in the atmofphere.
Its fpecific gravity o, co18f.

§ 38.

ALKALIES are known by their peculiar lixi-
vial rafte, by their vehement attraltion to acids,
and by their changing the blue colours of ve-
getables to ared. In a pure ftate, as was before
obferved of acids, their attraction to other fub-
ftances is fo ftrong that they cannot long remain
uncombined ; and if other acids were wanting,
the aerial acid, every where prefent in the atmo-
fphere, would unite with them : therefore they are
always found in a f{tate of combination, unlefs
prepared by art.

§ 39.
New acids are daily deteCted, but no additions
have been made to the three fpecies of alkaly
~ long fince known,

§ 40.

Vegetable fixed ALKALY, deprived of every
acid is not found on the face of the earth; buc
1t 1s fometimes met with in combination with the

+ It is found in a feparate ftate in large quantities in fome

of our mines and wells, and is called the choat damp. In
the famous Grotte del Cano too it exilts tolerably pure. W,

B 3 vitiiolic
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/

vitriolic acid (§ 44) or the muriatic (§ 46), ge-
nerally with the nitrous, (§ 45) rarely with the

aerial (§ 54).

§ 41
Fofil fixed ALKALY is only found in com-
bination with acids, rarely with the vitriolic (§ 47)

or nitrous (§ 48), principally with the muriatic
(§ 49) or aerial (§ 55).

: § 42.
Volatile ALKALY is frequently found in clays,
doubtlefs in a mild ftate, for the help of art is re-
quired to render it cauftic. Itis alfo found unit-

' ed to the vitriolic (§ 50) and thé muriatic acids
(5 52.)

§43.

ACIDS united to alkalies form NEUTRAL
SALTS. Thefe diffolved in water are no ways
difturbed by the addition of an glkaly, and gene-
rally by evaporation concrete into cryftals. If by
proper tefts they fhew neither acid nor alkaline
properties they are faid to be perfei? neutrals,
but imperfeff when from defet in quantity or

{trength of one ingredient the peculiar properties
of the other more or lefs prevail,

We now proceed to confider the native falts of
both kinds.

NEUTRAL
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§ 44.
LKALI wegetabile vitrioclatum (tartar of vi-
£ X triol) feldom occurs fpontaneoufly, unlefs
where tracts of wood have been burnt down.

§ 45.

ALKALI wegetabile nitratum (commen nitre)
forms upon the furface of the earth where veget-
ables, efpecially when mixed with animal fubftan-
ces, putrify. The alkaline balis previouily exifts
in the plants *, but the origin of the acid is not
fo well underftood : whether it lies concealed in
the vegetable acid, and by means of the putre-
fattive procels fufficiently dephlogifticating it,
1s evolved ; or whether the purer part of “the at-
mofpheric air contains nitrous acid fu/ly faturated
with phlogifton, which I upon the alkaly being
feparated bythe putrefaction is attracted and extri-
cated by it, and upon lofing its inflammable prin-
ciple affumes its accuftomed form. Nature per-
haps operates in both ways; the latter however
feems clearly confirmed by a very remarkable
experiment (§ 60.)

y " *D. D.Marcraar, WEIGLER,
1 Opufe. chem. vol. IL p. 368.

B 4 As
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As nitre is annually produced in large quan-
tities, it cannot but fometimes be found in {prings
or wells, as has been obferved at Berlin *, Lon-
don, and elfewhere . Sometimes it abounds
in fuch quantities that fleth boiled in thefe waters
turns red.

§ 46.

ALKALI wvegetabile falitum (digeftive falt) is
fomerimes though rarely met with; generated

perhaps by the deftruction of animal and vegeta-
ble {ubftances.

§ 47. -
ALKALI minerale vitriolatum (Glauber’s falt)
is fometimes found in waters. Some of the lakes

in Siberia and Aftracan centain it, and many
fprings in other places.

§ 48.
ALKALI minerale nitratum (cubic nitre) rare-
ly occurs but where maritume plants putrify.

§ 49.
ALKALI minerale falitum (common falt) plen-
tiful every where as well in the earth, where 1t

* Marcraar Opufc.

+ Cavexpirsu Phil. Tranf, 1767.

1 Dr, Home, in his effay on bleaching, fays it 1s found
in coal mines in this ifland, and 2 friend afTures me that he
has obtained 1t from the water ifluing out of coal pits. W.

forms
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forms ftrata more or lefs thick (fal gem), as alfo
diffolved in {fprings and lakes, andin the fea,

(fea'falt.)

§ 50.

ALKALI wolatile vitriolatum (vitriolic ammo-
niac) is fcarcely found any where but in places
where the phlogifticated femes of vitrolic acid
arife from burning fulphur, and in putrid places
are abforbed by the volatile alkaly.* Thus at
Fahlune the acid vapour from the roafted mine-
rals produces this falt in the neceffary houfes. It

is fometimes alfo formed in the craters of vol-
canoes,

§ g1.
ALK&LI volatile nitratum (nitrous ammnmac)
- is generally found along with common nitre..

§ 52.
ALKALI wolatile falitum (fal ammoniac or

common ammoniac.) I have examined fome

from Vefuvius, and fome from the Solfaterra
near Naples.

* As volatile alkaly may be obtained in large quantities
from pit coal, and produced by procefles not dependant up-
on putrefaction, there is reafon to believe thatthe vitriolic

ammoniac may be formed in feveral ways not noticed by the
author. W.

The
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The falts hitherto enumerated are perfeét neu«
wrals, thofe which follow are imperfect (§§ 53, 56.)

§53-

. ALKALI FOSSIL, only in part {aturated with
a peculiar acid is called tinkal ; after depuration,
borax. It is dug out of the earth in the kingdom
of Thibet *. Borax takes nearly an equal weight
of acid before the alkaline pmpf:rues cntu:ly dif-

appear .

- T believe no one has yet found the acid of bo=
rax united either to the vegetable or volatile al«
kalzes.

§ 54.
ALKALI VEGETABILE aeratum (mild ve-
octable alkaly) is hardly ever found native, unlefs
in the neighbourhood of woods deftroyed by fire.

In the year 1774, at Douai in Flanders, a
{pring was difcovered furrounded by a wall, whofe
waters, befides other impregnatians, contained
11 grains of vegetable alkaly in a pint .

* A&a Stockh. 177z,

+ From fome experiments lately made I found that both
tinkal and purified borax, required twice their weight of
fedative falt, to neutralize them perfeltly fo that they would
no longer change vegetable blues to a green. W.

1 Baumé mem. des {c. etr. tom. iv.

§ 55. AL-
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§55-

ALKALI MINERALE ageratum (mild fofiil
alkaly, natron, the nitre of the ancients) is found
plentifully in many places, particularly in Africa
and Afia, either concreted into chryftallized ftrata, .
or fallen to a powder ; or efflorefcing on old brick
walls, or laftly, diffolved in {prings. It frequent-
ly originates from decompofed common falt. I
am not ignorant that the acid of common falc
adheres ftrongly to its bafis fo as not to be ex-
pelled by fire ; but perhaps the vicifficudes of the
atmofphere continually ating for ages, may be
more powerful. Inimmenfe plains covered over
with this alkaly, fcarcely any common falt is
found upon the furface, but the deeper you dig
the more it is contaminated by it, the common
falt being yet undecompofed for want of accels

of air.

§ 56.

~ ALKALI VOLATILE a¢ratum (mild volatile
alkaly) has been found in pump waters in Lon-
don¥, in Lauchftadtf, at Frankfort onthe Mayne|,
and copper immerfed therein is faid to have been
diffolved into a blue liquor.

The three alkalies mentioned above as {aturat-
ed with aerial acid, differ greatly from cauftic al-

* Phil. Tranf. 1767. + HencrtL Bethefda port.
| BoMARE Diﬂiﬂnaire.

kalies,
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kalies, in the mildnefs of their tafte, in their pro-
perty of chryftallizing, and in their effervefcing
with acids which expel the aerial acid, but they
{till change vegetable blues to greens, though
not fo powerfully as the cauftic alkalies do. There-
fore, although the fubtil aerial acid in other re-
ipects gives them neutral properties, yet in this
it does it but imperfeétiy..

§57.

The compounds of earths and acids which pof-
fefs folubility mentioned at § 20, are decompofed
and precipitated by mild, buz not by phlogifti-
cated alkalies,

§ 58.

TERRA PONDEROSA vwitriclata, (heavy
fpar, marmor metallicum, calk) is placed with
the earths (§ 89.) Terra ponderofa witratz i. e.
terra ponderofa united to the nitrous acid, perhaps
cxifts fomewhere, but has never been mert with ;.
neither has the terra ponderofa united to the aerial
acid, yet been foundf. Terra ponderofa Jfzlita
i, e. terra ponderofa with the muriatic acid Mr.

+ I have lately difcovered a fpecimen of TeErra Pon-
PEROSA aerata got out of a mine in this kingdom, It is
very pure, and in a large mafs. As this fubftance is a new
acquifition to mineralogy, and may be turned to ufeful
purpofes in Chemiftry, I intend fhortly to prefent a more
particular account of it to the Royal Society, W.

¢ HizLm
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Hierm fays £ is diffolved in the waters of the
lake Vettern and its neighbourhood.

§ 59.

CALX witrioleta (gypfum, felenite) is not
only found diffolved in various waters, but alfo
in many places forms immenfe ftrata, It is
placed by all mineralogifts amongft the earths,
but I think improperly. When burnt it generates
heat with water, but in 2 lefs degree than lime
does.

§ 60.

CALX #itrata (nitre of lime; terrene nitre)
is fometimes found in water, but very iparingly.
It is faid that the chalk hills in fome parts of
France become {pontaneoully impregnated with
fitrous acid, which may be wafhed out, and af-
| ter a certain time they will become impregnated
with it again.

| § 61.
CALX Salita (fixed' ammoniac) occurs very
frequently in waters. 3

§ 62.

CALX aerata (marble, limeftone, chalk, fpar)
is very commonly found diffolved in waters in
confequence of an excefs of the aerial acid.
‘When it greatly abounds, the water is faid to
be hard (cruda). By boiling, or by evaporation,
it depofits ftreaks or crufts of calcareous matter.

't Conf, Przl. ScuxrFrER1, § 183, not, 2.

Calx
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Calx aerata is not foluble in water without an
excefs of the fubtil acid, and therefore might
properly be referred to the earths ( § 21 ).

v § 63.

MAGNESIA witriolate (Epfom falt) is not
unfrequent in the waters of England, Bohemia,
and other countries. This falt is prefently de-
compofed by lime water, which circumftance

readily diftinguifhes it from the alk. min. vitriol.
or Glauber’s falt.

§ 64.
MAGNESIA #nitrata (magnefia and nitrous
acid) 1s ufually found together wich nitre. -

§ 65-

MAGNESIA /falita (magnefia and muriatic
acid) is found diffolved in various waters, but
plentifully in fea water, to which it gives a
difagrecable bitternefs.

§ 66.

MAGNESIA gerata (common magnefia) with
an excefs of aerial acid 1t becomes foluble “in
cold water, otherwife it is {carce {oluble at all,
and therefore thould be clafled with the earths.

(§ 21.)
ARGILLA
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§ 67.
~ ARGILLA witriolata (alum) is fometimes
{pontaneoufly generated by the decompofition of
pyrites lodged in clay, or in argillaceous fchiftus.

It is found in a fpring at Steckenitz in Bo-
hemia *, in Eaft Bothnia and elfewhere. What
is commonly called plumofe alum is not a fa-
line {ubftance. T

ARGILLA (clay) united to the mitrous, mu-
riatic T, or aerial acids has not to my knﬂwlcdgc
hitherto been found in any waters. i

+ Margraaf K1. Schrift. tom. IL p. 191.

+ I found it in confiderable quantity in the Nevil Holt
whter, when I analyzed it fix years ago ; and it is probable
that the Bzllycaftle water ip Ireland, likewife contains it, W,

METALILIC
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§ 68.

H E native falts belonging to this divi=

fion, may be diftinguithed by the phlo-
gifticated ' alkaly which precipitates them all.
The few which have faline properties (§ 20.)
we  fhall mention here, referring the reft to the
mineralized metals.

| 3o
CUPRUM vitriolatum (vitriol of copper, blue

vitriol) is found in the mines of Herregrund,
Fahlune, and others which contain copper

pyrites.

§ 70.
FERRUM witriolatum (vitriol of iron, green
vitriol) is formed from the decompofition of the
more common pyrites. '

§71.
FERRUM aeratum (iron with aerial acid)
diffolved by an excefs of acid in the lighter
chalybeate waters.

FERRUM
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FERRUM unitratum, and falitum (iron with
nitrous and muriatic acids) have never yet been
found native,

' § 72.
NICCOLUM witriolatum (vitriol of Nickel)
fometimes exifts from the decompofition of ful-
phureous ores of Nickel.

| § 73 :
ZINCUM witriolatum (vitriol of zinc, white
vitriol) is fometimes, though rarely, produced
by the decompofition of pfeudogalzna, or black
Jack, becaufe this fubftance does not very
readily decompofe fpontaneoufly.

' _, §-74-
* MANGANESIUM Jalituri (manganefe
united to muriatic acid) exifts in fome waters
Mr. HizLm fays.

W hether rﬁéngénéfe be ever united to waters
like iron, by means of an excefs of aerial acid,
we know not.

® In the original the word is MmaexEs1uM, but it is here
changed, by the advice of Dr., Swediar and the concurrence
of profeffor Bergman to MANGANEsSIUM, in order to pre-
vent confufion from its fimilarity to Magnefia, W.

C TRIPLE



. § 75 |
HE compound falts hitherto enumerated are
fuch as are compofed of twa ingredients only;
but fometimes three or more are fo united as not to
be feparated by chryftallization. The vitriols that
we are acquainted with are hardly ever pure, and

two or three of them fometimes are joined to-
gether.

Sometimes likewife it happens that neutral falts
join earthy falts, and earthy falts metallic ones.
1 generaily diftinguifh compound falts accord-
ing to the number of their principles, whether
the fame acid be joined to feveral bafes, or the
fame bafis to different acids ; or laftly, whether
feveral menftrua and feveral bafes are joined to-
gether. Hence arife falts triple, quadruple, &c.
which the diligence of after times muft illuftrate.
1 {ubjoin the moft remarkable examples of triple
and quadruple native falts which have occurred
to me,

§ 76.
ALKALI MINERALE Saritum (common

falt) contaminated by magrefia falita. The com-
mon
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mon falt when pure does not deliquefce, but this
degree of purity is feldom found, and in the na-
tive foffil production’ (/fa/ gem) never.

iy RPN
~ MAGNESIA witriolata (Epfom falt) conta-
minated by ferrum vitrioletum+ (vitriol of iron. )

§ 78. \
ARGILLA wvitriolata (alim) native, conta-
minated by wvitriol of iron. In the aluminous fchif-
tus it fometimes efflorefces in a feathery form. Is
this the plumofe alum of the antients ?

§ 78 %,
ARGILLA 9itriolata (alum) native ; conta=
minated by fulphur and vitriolic acid.

At the places about Wednefbury and Bilfton,
in Staffordfhire, where the coal pits are on fire,
this fubftance fublimes to the furface, and may
be colleted in confiderable quantity during dry
or frofty weather. I cannot be certain that this
is a true chemical union, but the eye cannot di-
ftinguifh the parts. Perhaps the fulphur volatilizes
the alum and fo becomes intimately mixed with
it. The excefs of vitriolic acid keeps it in a
deliquefcent ftate,

I believe a fimilar compound {ubftance
{ublimes at the Solfaterra near Naples. W.
+ Mr. Moxner de aquis mineralibus.

C a2 ARGILLA
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§ 709.

ARGILY A witriolata (alum) native, conta-
minated by witriol of cobalt. In the mines of Her-
regrund and Idra this may be feen, fhocting out
into long flender filaments. Perhaps this is the
trichites of the Greeks. Diffolved in water it im-
mediately betravs the prefence of vitriolic acid,
upon the addition of terra ponderofa. falira (mu-
riatic acid faturated with heavy earth.) By the
addition of phlogiftieated alkali a precipitate of
cobalt is thrown down, which makes a blue glafs
with borax or microcofmic falt.

§ So. ;

CUPRUM witriolatum (vitriol of copper
contaminated by iron, '

§81.

FERRUM vwitriolatum (vitriol of iron) con-
taminated by wickel.

§ 82.

- CUPRUM vitriolatum (vitriol of copper) and
vitriol of iron contaminated by =zizc.  Suchis

found a. Fahlune.

CLASS
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§ 83.

EFORE we can underftand 'thé -nature of
earths, we muft know their component parts.
‘Thofe earths which cannot be further decompofed
we call primitive, and thofe which confift of two
or more of thefle intimately united, derivative. By
this union we do notmean a mere mechanical
diffufion, 3t leaft not fuch as can be diftinguifh-

ed by the eye, as is the cafe in ftones; (faxa.)

584
It is evident that the primitive earths will con-
ftitute fo many natural Genera, and different
mixtures of thefe the Species,

They who would make feveral Genera out of
one primitive earth, muft feparate the glafly, red,
white, horny filver ores, and other different
compofitions into as many Genera, or elfe act
inconfiltently with cheir own principles.

: ﬁ 8¢,

At prefent we only know five primitive earths.
They who reckon fewer, reft their opinions upon
fanmful metamorphofes unfupported. by faithful

Cj3 eXpEriments
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cxperimentsi' As expErimt'nts teach us that there
are five primitive earths, it is evident that the
Species arifing from the mixture of thefe cannot
exceed twenty-four, viz. 10 double (confifting of
~ two earths) 6 triple, 3 quadruplc, and the g
primitive.

Although thefe different mixtures are poffible,
and probably do exift, they have not yet been
all found. The natwural compofitions of acids
with the earths, forming fubftances not foluble
in 1000 times their weight of boiling water, and
which may be called faline earths, muft be added
to the {pecies, as they are certainly chemical
combinations.

86
The -primitive earths hitherto detected. are,

TERRA PONDEROSA, or heavy earth.
ﬁﬁLi,. gy -'- - = calcareous  earth.
MﬂGN'ES’Iﬂ,_. S magnefia.

7 ARGILLA, - - - « argillaceous earth.

TERRA SILICEA, - « «filiceous earth.

And we muft believe thefe to be primitive, until
it thall appear by proper experiments that they
may be feparated into others ftill more fimple, or

changed into ope another by art.

t Opufc. chem. vol. I. p. 394—399-
j Thefe
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Thele are firft to be confidered in their great-
eft implicity and purity, although nature never
prefents us with [uch, nor can they even by art be
rendered abfolutely free from all heterogeneous
mixture. Water and .aerial acid readily unite
with the four firlt, and when expelled by fire, a
lictle of the matter of heat is added, and remains
until driven out by ‘a more powerful drtraétion.
But in this ftate they poflefs a degree of purity
not to be atrained by any other known method.
Therefore it is neceffary to examine them when
fufficiently burnt in order to diftinguifh’ better
what properties depend upon adhering heteroge-
neoys mattess. ' el

¢ HEAVY
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TERRA PONDEROSA.

5 87
O: obtain this as pure as pafﬁble, the {pa-
thum pﬂndemfum § 89 (heavy fpar) muft
be reduced to a fine powder, and with equal parts
of fixed alkaly and charcoal duft roafted for an
hour in a covered crucible, Powder the mafs,
and add nitrous or muriatic acid diluted until all
effervefcence ceafes, and the liquor be fenfibly
acid. To this liquor add mild fixed alkaly, and
the heavy earth will be precipitated in a mild
ftate. If che acids or 'the alkaline falt contain
any vitriolic acid, the heavy fpar will immediately
be regénerated. What remains undiffolved by
the acid i1s heavy {par, not decompofed. The
procefs may be repeated upon this, but the pro-
du&t will then centain fome martial earth and
fome clay from the crucible, therefore the firft

part will be the moft pure,

Lok - |
A

TERRA
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§ 88.

TERRA PONDEROSA aerata, (heavy earth)
has a f{pecific gravity of 3, 773%. 100 parts of
it contain about 28 of water, 7 of aerial acid, and
65 of pure earth. It effervelces with acids : with
the vitriolic acid forms heavy {par, not foluble in
water ; with the nitrous -and- muriatic acids, it
yields chryftals, not very readily foluble; but
with the vegetable acid the chryftals deliquefce.

+~When ‘free from all contamination of acidor
alkaly it fcarcely melts in the fire, but lofes %
of its weight. » When ‘united with the matter of
heat,  (i. e..rendered cauftic) it diffolves in goo
times its weight of water; ‘and when this folution
15 expofed: to: the' atmolphere, a cream or cruft
feparates at the top, which effervefces with acids.
‘After burning, it unites to acids without eflervef-
cence ; »but heat is produced, and the union is
more tardy than when it is in'a mild ftate . -

When cauftic, it expells the volatile alkaly
from fal ammoniac, and forms a hepar with ful-
phur, the watery folution of which is but imper-
fectly decompolfed by the nitrousor muriatic acids,

* The author fpeaks here of fuch as ke obtained by pre-
eapitation from acids, but the nafive TeErra PowpErOsa
acrata (fee note at page 28) has a fpecific gravity of nearly
4, 338. W. . ‘

, 4+ Opufc. vol. L. p- 21, 393..

upon
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upon account of the remarkable attrattion be-
twixt this earth and the acid of the fulphur, which
it even takes from the vegetable alkaly .

When we compare thefe properties with thofe
which belong to common calcareous earth, men-
tioned at (I3 92, 93), we fhall readily fee wherein
they agree, and wherein they differ,

§89.

TERRA PONDEROSA witriolate (heavy
fpar) is full four times as heavy as an equal bulk
of water. It diffolves entirely, though fparingly,
in concentrated boiling vitriolic acid, but the ad-
dition-of a fingle drop of water occafions a preci-
pitation. ~ The fame thing happens to gypfum;
but that requires much lefs acid to diffolve it, and
the precipitation is made more f{lowly. If the
heavy [par contained any fulphur, it muft certainly
have appeared when the whole was diffolved, but
I never could find any thing like it.

CronsTeDT, Min. § 18, 2.

Marmor metallicum aruficu §19 C.  Ponderpus Spar.

| f go.
TERRA PONDEROSA witriolata, impreg-
nated ‘with bitumen, and mixed with gypfum,
alum, and filiceous earth.

CronsTepT Min. § 24. Lapis bepaticus. Liver Stone,

3 N. A&a Upf. Vol. Il. page198.
A nu-
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A nucleus of this kind, taken out of a piece of
alum ore from Andrarum in the province of Skone,
yielded, in roo parts, by analyflis, 33 of fili-
ceous earth, 29 of cauftic heavy earth, earth of
alum about g, and quick-lime from 3 to 7, be-
fides the warter and vitriolic acid. By calculation
it appoears, that thefe bafes, together with vitriolic
acid enough to faturate them, ought to weigh 71,
which, with the addition of 33, exceedsthe amount
of the original 100. This increafe points out the
difference of a mafs newly chryftallized, and of
one carefully dried.

§ g91.

When we confider that the terra ponderofa
was_ altogether unknown before the year 1774,
and that many mineralogifts are even now unac-
quainted with it, we cannot wonder that we know
fo few fpecies of it. I havefcarce a doubt but the
‘terra ponderofa aerata may be found mixed with
other earths in many {pecimens, when they come
to be examined by chemical means more ac-
curately than they could be heretofore. (See
notes to §§ 58 and 88.)

CALCAREOUS
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CALCAREOUS EARTH,

i Sk PULLR

. § 92. |

S calcareous earth united to the aerial acid

is found native, it requires but little trou-

ble to have it pure. Let felected pieces of chalk,
reduced to fine powder, be repeatedly boiled in
pure water: this diffolves any calx or magneﬁa
falita - which it may contain. This dcne, it
holds no hﬂthgeneaus matter bur what me-
chanically adheres toit, the quantity of which is
.generally-extremely fmall. If we defire to be free
from this likewile, diffolve the wafhed chalk in
diftilled vinegar, precipitate with volatile alkaly,
-and after wathing the precipitate well, dryit,

. 988 03, 23304
The fpecific gravity of calcareous earth thus
purified, is 2,720. 100 parts of it contain about
34 of aerial acid, 11 of water, and 54 of pure
earth,

Acids unite with it tﬁ't‘rvcfcinn' and a cen-

tenar}r (centenarius) excites about 22 degrees of
heat
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heat. The vitriolic acid forms gypfum, difficult
to diffolve, (59). The nitrous and muriatic acids
form deliquefcent falts (§§ 60, 61), and the ace-
tous acid permanent chryftals.

Pure calcareous earth does not melt in the fire,
but lofes s of its weight. It diffolves in 700
times its weight of water, generating heat*. Acids
diffolve it, producing from a centenary 252 de-
grees of heat, but without any effervefcence. This
laft circumftance may be beft obfervec by im-
merging the burnt earth in water, to diffipate a
part of the heat, which would otherwife make the
acid boil. The water likewife expels the atmof~
pheric air from the pores of the lime. In this fitu-
ation, 1f nitrous or muriatic acid be poured upon
it, and if it was previoully well burnt, no effer-
vefcence will take place. The folution proceeds
flowlyt, but the faturation becomes as perfect as
if the calcareous earth had been in a mild ftate,
This burnt earth, or lime, expels the volatile
alkaly from f{al ammoniac in a cauftic {tate, and
it diffolves fulphur; but this compound is fepa-
rated upon the 'addition of any acid, even the
acrial.

%

§ 94.
Amongft the native Species of this genus, we
muftfirft mention the Cavrx gerote (marble, lime-

* Opufc. chem. vol. I, page 23.
1 Opufe. chem. vol, I, page 308. :
{tone
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ftone, chalk) which conftitute immenfe ftrata.
les chief properties are enumerated above (§ 92):
It is very rarely found entirely free from iron,
which exifts even in the pureft Icelandic fpar, and
indeed in almoft every foflil prodution; upon
which account only the more remarkable impreg-
nations with iron will be noticed in the following
pages.
CroxsTeDT Min. §§ g---12..

_ § 95.

CALX aerate (calcareous earth mild), with
more or lels petroleum. Tt effervelces with acids,
and diffolves; with the vitriolic acid frequently
turning brown. Ts feetid when heated or rub-
bed. The oil is not in fufficient quantity to
be collefted, by diftillation, in drops; it only
fouls the infide of the veffels, unlefs a very
great quantity be operated upon. Inanopen fire
the colour prefently vanifhes, from the petro-
leum drying up. It generally conrtains a portion
of martial clay. |

CrowsTepT Min. §§ 22, 23. Lapis fuillus. Fcetid ftone,

§ 96.

CALX fluorata (calcareous earth and fluor acid ),
when pure, 1s wholly foluble in nitrous and' mu-
riatic acids. Expofed to heat, below ignition, it
emits a phofphorefcent licht. Fluor acid, drop-
ped into lime water, precipitates a powder which

has
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has all the properties of the calx fluorata. It is
fometimes, butr not always, contaminated by a
- fm.l proportion of filiceous earth and muriatic
acid. ~ '

CronsTeEDT Min. §§ 97---101. Sparry flior. Blue John,

§ 97. -
CALX (calcareous earth) faturated with a pe-
. éuliar acid, verhaps of a merallic nature (§ 33). In
acids, particularly in the muriatic, it afflumes a -
remarkable yellow colour, butis not very foluble.
CronsTEDT Min. § 210. Lapis ponderofus. Tungflen.

§ 98.
CALX aerata (calcareous earth mild), conta-
minated by a fmall proportion of magnefia falita,
Magnefia,

§ 99.
CALX ac¢rata (calcareous earth mi/d) conta-
minated by c/ay. Argillaceous.

§ 100.

CALX aerata (calcareous earth mild), conta-
minated by filiceous earzh, Siliceous,

CALX
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§ 101.

CALX aerate (calcareous earth mild), conta-
minated by clay and filiceous earth. (See § 1135.)

CronsTEDT Min. §§ 25. 28. .. Calcareous Marle.

§ 102.

CALX aerata (calcareous earth mild), conta-
mindted by #ron and manganefe. Martial.
CronsTEDT Min. §30. -Seealfo §203,  Hamatiter:

Fd

§ 103 - ST
There can be no doubt that the four firft
(5§ 94--97.), if not the laft (§ 102), are genuine
and diftinct fpecies ; there is fome difficulty as to
the reft, dependent, perhaps, only upon meeha-
nical mixtures. If the heterogeneous matters can
be difcernerdl by the eye, we cannot hefitate to
refer the fubftance to the faxa (ftones); bucin
thefe the eye cannor difcern them. Moreover,
we know that the earths have a murual artraction
to each other, and form combinations more inti-
mate than rhechanical ones. - Earth of alum, pre-
cipitated by a cauftic alkali, and thrown into
lime water, prefently lofes its pellucid and fpongy
texture, turns white, and condenfes, abforbing
the lime from the water, and forming an union
not to be feparated but by chemical means.

¥rom
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From thefe confiderations, I dare not venture
to exclude doubtful fpecies.

We lay a thing is contaminated by another, when
the mixture is of the mechanical kind; but when
things are joined by the ftronger power of attrac-
tion, we fay they are united,

D MAGNESIA,
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§ 104.

AGNESIA, called in the difpenfatories,

and by apothecaries magnefia alba, is a pre-
cipitation from its union with vitriolic acid, call-
ed Epfom falt, If this earthy precipitate be
wanted in the greateft degree of purity, the Ep-
fom falt muft be taken chryftallized, and well de-
purated, diffolved in diftilled water, and precipi-
‘tated by volatile alkaly., Let the liquor be boiled
for a few minutes, in order that what is kept in
folution by the aerial acid may f{ubfide.

§ 105,

Magnefia, thus obtained, bas a fpecific gravity
of 2,155. 100 parts of it contain about 25 of
aerial acid, jo of water, and 45 of earthj. It
diffolves in acids, with a violent effervefcence,
but without heat. It again forms Epfom falt, with
the vitriolic acid; with the nitrous acid it chryf-
tallizes, but the chryftals are deliquefcent ; with
the muriatic and vegetable acids it does not chryf-
tallize, and after drying, greedily attralts moifture
from the atmofphere.

I Opufc, chem. vol. IL p. 29, 373.

it



Magnefia. 51

it does not melt in a moderate heat, but lofes
s of its weight, and then has no attraction for
water ; diffolves flowly, even in acids, and that
without effervefcence, but with fome degree of
heat. After calcination, it expels the volatile al-
kaly from fal ammoniac, and unites to fulphur,
though very feebly.

MAGNESIA aerate (common magnefia) is
never found native and unconneted, unlefs in

waters, when it is diffolved by an excefs of aerial
acid. (§66.)

§ 106. _
MAGNESIA aerate (common magnefia) unit-

ed with filiceous matter. This effervelces with
acids, and not unfrequently ftrikes fire with fteel.

§ 107.
MAGNESIA intimately united with fliceous
matter. The foluble part is flowly taken up by
acids, without effervefcence.

CronsTepT Min. (§76---83. and perhaps § 102—10g
alfo; butl have not yet fubmitted the afbeiti to the liquid
' analyfis. Soaprock. Serpentine,

§ 108.

MAGNESIA wunited to argillaceous, filiceons,
and pyritical matters.

M. Mox~ET difcovered this, and the next {pecies.

D2 MAGNESIA.



5’5 Mégﬂgﬁa:

_ ity

MAGNESIA united to argillacéous, filiceous,
and pyriticel matters, and likewife contaminated
by petroleum.

This fpecies refembles aluminous fchiftus, but upon exa-
mination is found to contain more magnefia than clay.

§ 110
All the fpecies, except the firft, are more or
lefs contaminated by iron, but they do not owe
all their colour to this fubftance. The green co-
lours altogether vanifh during ignition, and leave
only a white opake mafs.

ARGIL-
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§ 1171,

Y earth of alum (argilla) I do not mean com-
mon clay, which is never free from filiceous
matter, but a pure clay, unmixed, at leaft, with
any other earth. It may be readily obtained by
diffolving Roman or roach alum in diftilled water,
filtering, and precipitating by mild volatile al-
kaly, -

§ 112,

The fpecific gravity of this pure clay, or earth
of alum, is 1,305. It diffolves in acids, with a
lictle effervefcence. With the vitriolic acid it
forms alum ; with the nitrous, muriatic and vege-
table acids, deliquefcent fal:s,

When dry, it abforbs water greedily, becomes
foft, and, with a due quantity of water, gains fuch
a tenacity, that it may be moulded at pleafure.
This mals contralts greatly in the fire, from
whence arife numerous cracks; and with a due

D3 degree
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degree of heat, it becomes hard enough to ftrike
fire with fteel. By this burning it lofes its gluti~
nous tenacity, and the water is excluded by the
approach of the particles ; nor does it again afflume
its former properties, but by folution and preci-
pitation. |

It may be diffolved in the dry way, by means
of fixed alkaline falt, as well as in the liquid way,
by acids. The vitriolic acid is better than the
others for this purpofe, becaufe more eafily con-
centrated.

Earth of alum neither diffolves {ulphur, nor de-
compofes fal ammoniac.

§113.
ARGILLA (argillaceous earth) united to f/i-
ceous matter only.

CroxsTeEpT Min. §78. Argilla porcellana. Porcelain
clay. : Pipe clay.

I never examined any clay which did not con-
tain a large quantity of filiceous earth ; generally
more than half its weight®, '

* Profeflor Bergman does not here feem to be {ufficiently
aware of the difference between our Devonfhire pipe clay,
and that which is ufed in the manufatture of porcelain. The
former, in an open fire, burns to a blueifh grey, or pidgeon

ARGILLA
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§r14.
ARGILLA (argillaccous earth) united to //i-
ceous and romy matter.

CronsTeEpT Min. §§ 87 and go. Bole. Dye-earth.
Clay.

§Irg.
“ ARGILLA (argillaceous earth) united to ﬁs’z-.

ceous and calcareons matter.
CronsTeDF Min. §25. Marga argillacea, Marle.

§ 116.

ARGILLA (argillaceous €arth) united to _,I' [i-
ceous earth and megnefia. :

CRDHSTEDT Min. §§ 84, 4. B. Terra lemnia.

~ Its component parts refemble thofe of talc,
but differ in their proportions, and are alfo lefs
intimately united.

colour; the latter remains white. The former feems to be the
fame as the Cologne and Maeftricht pipe clay, of Croniftedt,
§ 78 ; the latter is a decayed Feldipath, and confequently,
according to our author, (§ 130) contains magnefia. QOur
porcelain clay, likewife, has quartz, chryftals, and mica
mixed with it, parts of the granite which it originally com-
p{:feﬂ. Before it is ufed the quartz is {eparated, but the
mica remains. I am indebted to my friend Mr. Watt fur
thefe obfervations. W.

Dy . [ ARBGILLA
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§ 116%.
- ARGTTLA (argillacecus earth) united to fi/i-
ceous, calcareous, and magnefia earths. i,

Lithemarga. (}) CronsTEDT Mln §84. A,
Sione marrow.

§ 117.
ﬁRGILLﬂL (argillaceous earth) contaminated
by wvegetable alkaly and f#{pb#r, or at leaft by thE:
acid of fulphur.

CronsTtepT Min. § 124, 2. b. Minera aluminis ro-
mani. S e Alum ore,

-

It certainly contains vitriolic acid T, and perhaps,
alfo, a fmall portion of fulphur. The vegetable
alkaly {ufficiencly fhews its volcanic origin.

§ 118.
ARGILLA (argillacénus earth) contaminated
by filiceous matter, pyrites, and petroleum.

CronsTept Min. § 124. 2. c. Schiffus aluminaris ||.
; = g Alum f{late,

+ I have taken the liberty to add this fpecies upon our
author’s own authority. See Bereman Diff. de thhﬁma.rga,

Page 1g.
1t N. A&a Upfal. vol. III, page 121,
i Opufc. vol. I, page 291, 292.
ARGIL-
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, § 119.
 ARGILLA (argillaceous earth) intimately unit-
ed with lefs than balf its weight of filiceous earth,
and a fmall quantity of mild calcarcous earth,
CronsTepT Min. §§43---48. Gemma,

The Gems fuffer no change under the blow-
pipe, with foffil fixed alkaly, but are diffolved by
microcofmic falt and borax. |

To this head belong Rubinus, the ruby;
Sapbirus, - fapphire;
Topazius,  topaz;
Smaragdus, emerald.

The fourmaline holds a kind of middle place
betwixt the gems and the fcherle. The colour, in
all of them, is owing to iron.

s § 120.
- ARGILL.A (argillaceous earth)intimately unit-
ed to balf its weight of filiceous earth (or more),
and a little mild calcareous earth. Scherle.

CronsTepT Min, §§ 68---71. Gramatus et Bafaltes, which
X call Scherle.

The remote varieties of thefe are eafily diftin-
guifhed, the near ones difficultly.

ARGIL-
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S aes.

ARGILLA (argillaceous earth) loofely united
to half its weight, or more, of filiceons earth, and
a little calcareous earth.

CronsTEDT Min. §§ 108---112. Zeolithus. Zeolite,

There is a great affinity betwixt this and Scherle ;
but in the zeolite, the component parts cohere

fo loofely, that acids attach and {eparate them
without their being prf:vlﬂuﬂ}f treated with alka-
lies ; but this is not the cafe with the {cherles.

Zeolite, contaminated by magnefia, I have not
yet examined,

$ 122,
ARGILLA(argillaceous earth) intimately unit-
ed to a large proportion of filiceous earth, and a

fmall proportion of magnefia.

CrowsTEpT Min. §§ 93---96. Mica. Talcum. * Glim-
mer, Talc.

% Ttis probable, that in another edition, the author may
{ee reafen to feparate the mica from the zalc ; as fome experi-
ments I have made, though yet too imperfect for publication,
feem to indicate the neceflity of fuch a meafure, W.

SILICEOUS
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§ . E29:
~HIS, like the other primitive earths, is feldom
found pure. In order to have it fo, reduce
clear quartz chryftals into powder; melt it with
four times the weight of fixed alkaly ; diffolve the
. whole in water; precipitate by a large quantity

of ftrong acid ; carefully wath and dry the pre-
cipitate.

The acid muft be ufed in a fuperfluous quan-
tity, that any other earths contained may be dif~

folved.

§ 124.
The fpecific gravity of this earth, is 1,975.
The particles, when firft precipitated, occupy, in
water, at leaft twelve times the fpace that they
do when dried ; fo that, when fufficiently fine,
they may remain fufpended therein ; nay, when
vehemently heated in a clofe veffel, they may be
difiolved. No acid, except that of fluor {par

(§ 30)
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{(§ 30) has any action upon this earth. Fixed al-
kalies unite with it in the liquid way,butin the dry
way they feize it with great vehemence, and con-
vert twice their weight of it into a permanent tran{-
parent glafs. Such is its affinity to alkalies, that
it imparts to clay, which is always loaded with it,
the power of {feparating fome of the acid from nitre
and common falt, When pure, it is refraltory
in the fire,

Although filiceous earth is not altogether fim-
ple, yet, in mineralogy, it muft be confidered |
as primitive, until decifive experiments fhew us
from which of the preceding earths it is derivedt.

_ § 125. :
TERRA SILICEA (filiceous earth) united to

very {mall quantities of calcarcons and argillaceous
earth.

CronsTeDpT Min, §51. DQuartzumi Quartz:

§ 126.

TERRA SILICEA (filiceous earth) united to
argillaceous earth.

CroxstEDT Min. § 58, Calcedonius. Chalcedony.

And perhaps the Opal. The Hydrophanus 1s
only a variety of thefe,

+ Opufc. vol. IL p. 49, .
! Whether
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Whether the carnelian, and other filices, of finer
or coarfer texture, belong to this or the preceding
fpecies I cannot yet determine with certainty.

§ 127,
TERRA SILICEA (filiceous earth), united
to an argillaceons and highly martial earth,

CrowstepT Min, §§ 64, 65. Fafpis. Jafper.
§ 128,
TERRA SILICEA (filiceous earth), loaded

with mertial earth. Martial,
" Crowstepr Min. § 53.

This f{pecies is often called jafper, but im-
properly, becaufe it contains no argillaceous
earth.

§ 129.
TERRA SILICEA (filiceous earth), united

to argillaceous and a {mall quantity of calcareous
earth. -
CronsTept Min. § 63. Petrofilex, Chert,

§ 130.
TERRA SILICEA (filiceous earth) united
. to argillaceous earth and a little magnefia.

CronsTepT Min, §66, Feldfpathum. Feld fpat.

§ 131, TERRA
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§ 131.

TERRA SILICEA (filiceous earth), united
to magnefia, mild calcareous earth, fluor [fpar and
alfo to the calxes of copper and iron. Chryfo-
prafius. I have not examined this, but infert it
upon the experiments of Mr. Achard.

To determine accurately the {pecies of earths
1s the moft difficult part of mineralogy, for in-
numerable analyfes yet remain to be made. But
that which now feems intricate and obfcure will
become plain and eafy when experiments have
been fufficiently multiplied.

CLASS



CULZ SH'S ol . TH]

I NG AA MM AYBY B S,

0O R

B: ol Bt oiVEe JLaN: aA.

§ 139.

O this head we refer all foffils containing
| phlogifton in fuch great abundance, that
under proper management they are inflamma-
ble. The Genera are obvioufly very few, and
accurately {peaking there is only one Genus. But
Tince phlogifton is fo very fubtle as not by itfelf
to become the objet of our fenfes, it will per-
haps be advifeable to confider its more fimple
combinations as Genera : this has long been done
{o far as refpelts the metals, by univerfal confent.

SULPHUR



64
byl L €P¢ H U8

§ 133

HIS name may be given to any acid coa-

gulated by phlogifton into a folid form.
If all metals confift of certain radical acids fa-
turated with phlogifton, as is highly probable,
and with refpect to arfenic is indubitably proved;
then metals ought to find a place here. But un-
til this theory be eftablifhed by numerous ex-
periments, we fhall only rank under this head
the compounds which have not a metallic nature.

§ 134.
PHLOGISTON faturated with vitriolic acid.

CronsTEDT, Min. § 151.  Common Brimflone. Sulphuxr.

§ 135.
PHLOGISTON f{aturated with gerial acid,
CronsTEDT Min. § 154. A. plumbago. Black-lead.

The true compofition of this has been de-
teCted by Mr, SCHEELE,

§ 136. PHLO-
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§ 136.

PHLOGISTON wunited to the acid of wvitriol
and of molybdena ; or what amounts to the fame,
fulphur joined to the acid of molybdzna.

CronsTept Min, § 154. b. c. Molybdena. Molybdzna.

The acid of molybdzna has never yet been ob-
tained quite free from phlogifton (§ 32). If this
acid be of a metallic origin, molybd®na is a mine-
ralized metallic fubftance, and fhould be placed
with the other minerals,

E PETROLEUM,



66

P B TR Ol B U oM

_ § 137.
HLOGISTON occurs alfo in the foffil king-
dom, combined in an oily form ; but many
fuppofe this derived from the vegetable kingdom.

§ 138.
PETROLEUM pure and feleted.
CronsTeEpT Min. §§ 147---150.  Naptha. Rock oil.

§ 139.
PETROLEUM joined to argillaceous earth.

CronstenT Min. §§ 157--«160. Lithantrax. Pit Coal.

§ 140.
PETROLEUM united to acid of amber.

CronsTepT Min. §§ 133---146. Succinum, Amber.

Many contend that amber has a vegetableori-
gin; but as the pointis not very well determined ;
and as it is found amongft fofiils, I ftill retain it
here,

AMBER~
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§ 141.

AMBERGRISE, according to the affertion of Mr.
AuBLETT, is nothing more than the juice of a
tree infpiffated by evaporation into a concrete
form. This tree grows in Guyana, and is called
Cumia, but has notbeeninveftigated by any bota-
nift. Piecesof thistree are {aid tobe carried down

_ into the rivers by heavy rains, and the fpecimens
examined by Mr. RousLLe had the odour and
principal qualities of ambert. RumpHIUS,
long fince; mentioned a tree called Nanarium,

- whofe juice refembled amber*.

+ Hitt. des Plantes de la Gujane. 1774.

* Dr. Swepi1ar lately prefented a paper to the Royal
Society, from which it appears highly probable that Amber-
grife is nothing but the indurated feces of the Sperma Ceti
whale, who feeds upon the cuttle fith. He has found the
beaks of that filh intermixed with the ambergtife, in the
form of black fpots. W.

Ea DIA-
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" § 142.
T firft fight T may feem to have acted erro«
neoufly, by feparating this from the other
gems, and inferting it here; but after due con-
fideration, I know not where to place it better.
It has never yet been decompofed by the liquid
analyfis | ; and when expofed to the fire in an open
veflel, it is wholly confumed, burning with a
lambent flame. This deflagration, though flow,
fhews decidedly its affinity to the inflammables ¢
befides, in the focus of a burning glafs, it leaves
traces of foot . When further experiments teach
us better, Ifhall willingly correct my error.

|| Opufe. Vol, II, page 112.

+ Lawoifier, Mem. de I’Acad, de Paris.

CLASS
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§ 143

Have before mentioned the great affinity be-

twixt metallic and inflammable fubftanceés
(§133). Zinc and arfenic ftand, as it were, up-
on the borders betwixt them; for thefe, in proper
circumftances, burn with a very evident flame.
All the metallic fubftances contain phlogifton, and
when, to a certain degree, deprived of it, fall into
a powder like an earth; but their attractions for
- phlogifton are different. Moft of them, when
melted in a common way, and expofed to the air,
have an earthy cruft formed upon the {urface, which
cannot again be reduced to metal without the ad-
dition of fome inflammable matter. The Zafe
metals, eleven in number, have this property:
but the #oble metals, platina, gold and filver, are
fa firmly connelted to the phlogifton, that they
never calcine under fufion, hawever long conti-
nued ; and after being changed into a calx in the
liquid way, when melted in the fire, they re-affume
their metallic form, without any other phlogifton
than what is contained in the matter of heat.

Quickfilver holds a kind of middle place; for,
like the bafe metals, it may be calcined, though

not
E 3
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not readily ; and like the noble ones, it may he
reduced by heat alone. '

I have placed each divifion of the metals i in the
t:lrder of their fpecific gravities.

Thofe metals, which are found in a perfet me-
| tallic ftate, are called native ; thofe united to acids,
or to fulphur, are faid to be mineralized; and

thofe which are only dEprwed of their phloglﬂqn,
calciform .

+ Opufc. vol.. II. page 275.

TABLE
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METALS. Specific =~ Melting Saturating Attraction to
Gravity,  Heat®*, Phlogifton. faturating
Phlogifton.
Gold 19,640 1301 394 10rz
Platina 27,500 756 10r 2
Silver 10,552 1000 100 3
Quickfilver } 14,110 _éiiur 3 4
I:ead 11,352 595 43 10
Copper 8,876 1450 312 8
Iron 7,800 1601 342 1T
Tin _ 7,264 415§ 114 9
Bifmuth 9,670 494 57 7
- common ] 7,000 1301

Nickel { pure 9,000 1601 R, v

" Arfenic 8,308 Lo 5

mon 1450

Cobalt c.t;:f:r EG } 7,700 Igg ; gy :
Zinc 6,862 699 182 |
Antimony 6,860 8og 120 6
Manganefe 6,850  very great 227 11

* The degrees of heat here exprefled, are according to
Farenheit’s fcale, :

By faturating phlogifion, Profeflor Bergman means to ex-
prefs the proportionate quantities taken away from each me-
tallic fubftance, when diffolved by means of acids, and of
courfe reduced to a calciform ftate. The laft column only
exprefles their attraétions to this partof their phlogifton, not
to that which ftill remains united to them in a calciform
ftate. W.

AURUM
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§ 144.
HE f{pecific gravity of this metal, when pure,
X 1s 19,640. Aqua regia diffolves it; but
except the dephlogifticated muriatic acid, and in
~certain circumftances the nitrous, no fimple acid
alts upon it, unlefs it has been previoufly cal-
cined*. The quantity of phlogifton neceffarily
taken away in the folution of 100 parts of gold, I
eftimate at about 394 ; whilft the fame quantity of
filver, lofes by folution in the nitrous acid, 1007t.
Gold retains the phlogifton neceffary to its metal-
fic form, more obftinately than any other metal,
except, perhaps, platina. It melts and calcines
in the focus of a burning glafs at 1301 degrees of
heat.

§145.
AURUM #nativam (gold native) united to _filver.
Native

* Opufc. Vol. II. page 374---376.
-+ Diflertatio de quantitate Phlogifti in diverfis metallis.

Ide
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I do not know that gold has ever yet been found
perfectly pure,

§ 146
AURUM #nativum (gold native) united to cop-
per. Native,
§ 147.

AURUM nativum (gold native) united to filver
and copper. Native.
§ 148.

AURUM #nativum (gold native) united to fil-

- wer, copper; and iron. Native,
| § 149.

AURUM (gold), mineralized by fulphur, by

means of iron. Pyritical,

CroxsTepT® Min; § 166, a. Pyrites aureus.

But fome doubt may be made about the mine-
ralization of gold *,

# Opufc. chem, vol, II, page 411.

AURUM
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T S {pecific gravity is 18,000%, when very
pure. It diffolves in aqua regia, and the
lofs of phlogifton during the folution, according
to the experiments hitherto .made may be ex-

« -+ * From fome la'.teaexpcriments made upon platina by the
Count de S1xexGEey, and publithed in German by profeffor
Succow, it appears that the fpecific gravity of pure platina

. is 27,500. When perfetly pure and in its metallic ftate it

was not calcined by deflagration with nitre, it did not ad-

mit of being hardened or foftened by tempering, like fteel
or other metals; it was drawn into a wire ;%5 of a line in
diameter ; this wire admitted of being flattened, and had
more ftrength than a wire of gold or filver of the fame fize.
This platina is not fufible by the ftrongeft fire, but melts in

the focus of a burning glafs ; its colour white, fhining like
fine filver.

From confidering the very interefting experiments of the
Countde Sikengen, Iapprehend the following method to obtain
pure and malleable platina will be found a good one.

Diffolve the grains of native platina that are leaft magne-
tic, in aqua regia. Precipitate the iron by means of phio-
gifticated fixed alkaly. Then precipitate whatever elfe will
_fall, by cauftic vegetable alkaly. Saturate the liquor with
cauftic foffil alkaly, and fet it by to chryftallize. The yel-
low chryftals thus obtained are to be hammered together at a
welding heat, and'the metallic parts will unite, W.

prefled



46 Platina

prefled by 756. Befides the muriatie acid, which
when dephlogifticated diffolves every metal, no
acid atts upon platina without it has undergone a
previous calcination. It feems to retain its phlo-
gifton more obftinately than any other metal,
To melt it requires a heat greater than that at
which iron melts.

§ 152.
PLATINA neative united to iron. Native,

CroxsTepT Min. § 179.

I believe it has never been found quite free
from iron, but this can be feparated by art t.

r

+ Opufc. chem. vol. II, page 181,

ARGENTUM
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§ 153.

TS fpecific gravity is 10,552. ‘The nitrous

acid readily diffolves it, the vitriolic muft be
boiling hot; the muriatic attracts its calx very
ftrongly, but cannot remove its phlogifton and
therefore cannot diffolve it in its metallic ftate.
The quantity of this phlogifton which caufes
the difference betwixt its mertallic and its calci-
form ftate I before exprefled as 100 in 100
parts of filver. But the force with which it re-
tains this portion of its phlogifton is lefs than that
of gold ; that is, it occupies the third place in a

feries of all the metals. It melts at 1000 de-
grees of heat,

§ 154.
ARGENTUM  nativum (ﬁlver native) uni-
ted to gold. Native.

§ 155
ARGENTUM #nativum (Gilver native), united
10 capper, Native,

AR -



28 Argentum, or Silver.

- § 156. :

ARGENTUM nativum (filver native), united

both to go/d and copper. Native.
§ 157.

ARGENTUM nativum (filver native), united

to iron. . Native.
' § 158.

ARGENTUM #ativam (filver native), united

to arfenic. Native.

The arfenic hardly exceeds s $=.

§ 159.
ARGENTUM wativam ({ilver native), united.
to antimony. Native.

‘When melted, it {mokes but has no fmell of
arfenic.

§ 160.

ARGENTUM nativum (filver native), united
to arfenic and iron. Native.

The



Argentum, or Silver, va’ &

The three metallic ingredients are nearly in
equal proportions.

All the fpecies hitherto mentioned have me-
tallic properties and appearances. The conta-
minating matters are fometimes extremely {mall,
but not to be negleted when they exceed ;&=
part of the mals, |

§161.
ARGENTUM (filver) mineralized by the vi-
triolic and muriatic acids. Horn-like.

CronsrepT Min, §177. Minera argenti cornca. Horn-filver

M. Wourre®, detefted the prefence of the
vitriolic acid. The filver feldom exceeds ;%2. I
know not whether it is ever altogether free from
vitriolic acid.

§ 162.
" ARGENTUM (filver), mineralized by the
vitriolic and muriatic acids, and fulpbur.

I doubt whether this be a diftinét fpecies,
fince the fulphur and the falts fcarcciy admit of
any other than a mechanical union,

# Phil, Trani.

AR-



8o Argentum, or Silver,

§ 163. |
ARGENTUM (filver), mineralized by
fulphur. Glaffy.

CronsTept Min. § 169, Minira argenti witrea,

It fornetimes contains 1% of filver, or more.

§ 164.
ARGENTUM (filver), mineralized by ful-
phur and iron. Marcafitical.

CronsTEdT Min. § 176, 10. Pyrites argenteus,

ﬁ 1651
ARGENTUM (filver), mineralized by Jful-
phur and lead. Potters.
CronsTepT Min. § 176, 8. Galena.

The filver is only a few half ounces in a huns
dred weight.

§ 166.

ARGENTUM (filver), mineralized by ful-
pbur and arfenic. Red,

CroNsTEDT Min. § 170. Minera argents rubra.

It
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It contains about 3% of filver. Iron is fre-
guently prefent, as in moft other fpecies but
not always. -

_ ; § 167.
ARGENTUM (filver), mineralized by ful-
phur, arfenic, and iron. Glittering,

CroxNsTebT Min. § 172,

I have examined fome {pecimens from Saxo-
ny which fometimes contain no filver. May
we not therefore fuppofe that the filver is native
and not mineralized ?

§ 168.

ARGENTUM (filver), mineralized by ful-
phur, arfenic, iron and cobalt.

The filver is fometimes more than +%%.

: _ _ § 169.‘ ‘ e
ARGENTUM (filver), mineralized by ful-
Pphur; arfenic, copper and iron. White ore.

Cronstepr Min. § 171. Minera argenti alba.

The proportion of filver varies much, fome-
times it is %% Or more.
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§ 1 170. |
ARGENTUM (ﬁlve:), mineralized b}r ﬁ;f
phur, aifenic, copper, iron, and antimony. Grey ore.

CronsTEDT Min. § 173. 6. Mineraargenti grifea. In
the province of Dal =, SLavln) :

It contains +&% of coppt'r, fcldum 1% ﬁlvﬂf.

- . ’
FaTanl - Nats iy T - :
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ﬂRGENTUM (filver); . mmerahzcd by ﬁz;'-
phur, arfenic, antimony and 1 tron. Plumofe.

CrormsTeEbpT Min. §i73. 5. -Fm’ar:rfzgfrér
Germans.{.

"It feldom'. containg -more than a few ' half
ounces of filver in the hundred weight. .

It is abfurd to found fpecies upon the dif-
ferences of the matrix: thefe ought to be con-

fidered elfewhere,

- Tlus ‘eference is not o 'be found §n''the Englifk
edition ‘of Cronftedt.  I' imagine it fhould be gl;wri 6.
where it is called the Dal F alrzﬂtis. P Wal L g

-+ In this reference too I fufpel a miftake, II; ought
T believé to be 173, 6. W.

HYDRAR-



HYDRARGYRUM,

§ Vi O R

-

Q. H 1. K8 1 LV E B,

§ 172.
J TS fpecific gravity is 14,110, It has been
- erroneoufly ranked among the brittle me-
tals, for at 654 degrees below o it freezcs 4
and then fpreads under the hammer like lead.
‘But as fuch an extreme degree of cold rarely
happens unlefs artificially pmduced we ceafe
to wonder why it is always liquid or rather

;meltcd

Nitrous acid diffolves it readily, virriolic acid
‘tequires to be affifted by a boiling theat; mu-
riatic acid does not at.upon it all, unlefs pre-
vioufly deprived of as much phlogifton as in
100 parts may be called 74. The attraétive
power wherewith it retains this Pnrtiun of phlo-
gifton ocgupies the fourth place jin the feries ;
that is, it holds it lefs ftrongly than thﬂ nﬂblﬂ but
more ftrongly than the bafe metals.

* Some late exptrlments made at Hudfon’s Bay feem to
prove that Quickfilver congeals and becomes malleable at
39 degrees below o, See Lond. Med. Journal, page zo5,

for the year 1783. W,
Fa HY-
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§173. '
HYDRARGYRUM narivum (quickfilver na-
tive). 1 Native.
CronsTeEpT Min. § 217,

Whether it be entirely free from every ‘me-
tallic contamination I have not yet tried.

| §:174. '
HYDR&RGYRUM (quickfilver), umted to
filver.” Amalgamated.

CroxsTepT Min. § 217,

§175-
HYDRARGYRUM (quickfilver), mmeral-
ized by muriatic and vitriolic acids.  Hornlike,

Mineralogy owes the difcovery of this to Mr,
Wovurre. Phil. Tranf,

§ 176.
HYDRARGYRUM (quickfilver), mineral-
ized by fulphur. Cinnabarine,

CronsTepT™ Min. § 218. Cinnabaris,

HY-
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’ § 177.
HYDRARGYRUM (quickfilver), mineral-
ized by fulpbur and iron. Martial.

I am doubtful whether this be a diftint {pe-
cies. The iron perhaps is only mechanically
diffufed.

§ 178,
HYDRARGYRUM (quickfilver), mineral-
ized by fulpbur and copper., ~ Cuprous,

CronsTEDT Min. § 219,

F3  PLUMBUM



§ 179. , o
1TS fpecific gravity is 11,352, greater than
that of any other of the bafe metals, The
nitrous acid perfectly diffolves it; the muriatic
more difficultly ; the vitriolic hardly at all, for
the vitriol of lead being infoluble in water in-
crufts the metal, and prevents its folution., Af-
ter calcination the weakeft vegetable acids dif-
folve it, and acquire a f{weet tafte. The phlo-
cifton neceffary to be taken away in order that
it may diflfolve may be called 43, which is lefs
than that of any other metal. Hence we under-
ftand why the calx of lead may be reduced with a
very minute quantity of inflammable matter.
With refpeét to the force wherewith it retains
this phlogifton it occupies the tenth place. It
melts at 595 degrees of heat,

PLUMBUM
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§ 180.

PLUMBUM zativum ' (lead), though many
mmn:ralﬂm[t’s doubt 'whether it ﬁasw' ever yet

been found." Ngtwﬂ_
- 5131. S Youvalin

ELIJMEUM (i*ead), mmerahzed b}r Uitri-

olic acid. . Vitriol of.

Originating from the decompofition of Galena.
It is rarely met with.”'It was firft obferved by
‘Mre.-MényeT. - It:does not effervelce with acids,
It may'be reduced by the blowp:pe upc-n chaf'ﬂ
coal.

§ 131 IIE
PLUMBUM (lead), miner a.llzed b}r -wfrmhf

m;:d and iron.

Exifting in immenfe. quantity 'in' 'the ifland
of Anglefea. It does not reduce with thﬂ blow-
pipe upon charcoal, but' melts to a black
glafs*, W,

» .whpn I introduce a new J{'ﬁsﬁu 1 -i'epéét'-t the pre-
_ceding ynumber, with the addition of an afterifl, rather
than break in upon the order nf' the author’s numhers.. L

intend fhortly to publu'h an’ exact’ analyﬁs of “this fub-
ftance. W. :

"Fa PLUMBUM



88 Plumbum, or Lead.

§ 182.
PLUMBUM (lead), mineralized by the acid
of phofphorus. Phofphorated.

This was difcovered by Mr. Gaun, It does
not effervefce with acids. It melts upon char-
coal with 'the blow-pipe, but is not perff:ftly
reduced.

§ 183.
PLUMBUM (lead), mineralized by the aerial
acid. Aerated.

CrowstepT Min. § 185.

It effervefces with aclds, and is readily res
duced upon charcoal I

§ 184.

PLUMBUM (lead), mineralized by fulpbur.
Sulphurated.

CronsTeDT Min. § 187.

§ 185.
PLUMBUM (lead), mineralized by Jfulpbur
and filver. Galena.
CrousTenT Min. § 188. ‘
R Opuic. chem. vol, 11, page 426."
STk ‘ PLUMBUM



Plumbum, or Lead. Bg

¢ 186.

PLUMBUM (lead), mineralized by fulpbur,
with _filver and iron.
CronspepT Min, § 189,

§ 187.
PLUMBUM (lead), mineralized by /ulpbur, -
with filver and antimony. Fadiated.

CreNsTERT Min, § 190,

CU/RUM
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§ 188.. |

TS {pcific gravity 1s 8,876. Nitrous acid dif-
folve it readily, muriatic acid {lowly, and the
vitriolicrequires intenfe boiling. The phlogifton,
feparatec in the folution of 100 parts, may be ex-
prefled iy 312. The weakeft vegetable acids at
upon it, efpecially after calcination, and fo do al-
kalies, ne volatile alkaly efpecially, With refpect
to the pwer with which it retains the phlogifton,

copper holds the eighth place. It melts with
1450 dgrees of heat, *

§ 189.
CUPRUM nativam (copper native). Native,
Crustenr Min. § 193.

It s rarely found without fome alloy of gold,

filver or iron; but I have not yet fully exa-
I'ﬂ!I‘J.E'. iti

CUPRUM



§299-
CUPRUM caleiforme (coppet), imply depriged
of its phlogifton. Calciform,
CEGHST'E pr Min. § 195.. :

§ 191..
CUPRUM (copper), mineralized b],r muriatic
acid and argillaceous earth. Micaceous,

Mr. WERNER, .in his tranl’latmn of Cronfledt’s
Mineralogy, part 1, page 217, has defcribed it

~accurately, and kindly ff:nt me a {pecimen of it,
which I ana:'i}'ft:d R

§ 192
CUPRUM (cupper), mineralized b}' the aerial
acid. Acrated.
CroxsTepT Min. §§ 194, 196.D. 3.

Mr. Fontaxa firft pointed out its true compo-

fition. It contains about ¢ of copper, % or 4 of
aerial acid, and a little water +.

* Opufc. vol. II. page 431;

+ Opufc. chem. vol. II. p. 429.

CUPRUM
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§ 193. :
CUPRUM (copper), mineralized by fulpbur.
Vitreous.

CronsTEDT, Min. § 197. Minera cupri witrea; a com-
mon, but improper name.

It generally contains fome alloy of iron.

§ 194.
CUPRUM (copper), mineralized by fulpbur,
and a fmall proportion of #ron. '
"~ CronsTEDT Min. §198,b. Minera cupri lazurea;

By a_fmall proportion of iron, I mean lefs than
the weight of the copper; by alarge proportion,
more. This contains from 40 to 5o per cent. of
copper.

. 9195
CUPRUM (copper), mineralized by fulpbur,
and a large proportion of iron. Pyritical,

CronsTeEDpT Min. § 198. Pyrites Cupri,

The quantity of copper varies greatly, but fel-
dom exceeds %%.

CUPRUM
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§ 196.
CUPRUM (copper), mineralized by julphbur,
iron and arfenic. Grey.
Cronstept Min. § 198. 8. Pyrites cupri grifeus.

This frequently contains an alloy of filver, The
copper rarely exceeds .

FER-



Y 197.
TS ipecific gravity is 7,800. All the acids
readily diffolve it; but the vitriolic muft be
diluted, otherwife it may be boiled almoft to dry-
nefs, without effetting it. The phlogifton, dif-
lodged from 100 parts of dudtile iron, may, as
experiments now ftand, be called 342; and this
is fo feebly retained, that this metal, with a few

others, holds the eleventh, or loweft place in the
feries.

It requires an intenfe degree of heat to fufe it,
viz. 1601, if the ufual comparifon betwixc the
mercurial thermometer, and the metallic one of

‘MorTiMER, be true. Ironis red hotat 1050
degrees of heat.

| % 198.
ERRUM nativim (iton) native. Native.

It
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It cap:hardly. be doubtec, but that the grear
mafs of jron, ;brought by ParrLas, from: Siberia,
into Europe, 1s the produé of nature. Its com-
pofition refembles that of forged iron; for 100
parts of it yield, by means of the muriatic acid,
49 cubic inches of inflammable air; and from
many experiments u;mn dudile iron, thatis found
to yield from 48 to 51 *

§ 199.
FERRUM anativum (iror) native, united to
arfenic. ek 3 . Arfenical.
CROMTEDT Mm §2q.3. B. iﬂ‘fﬂzc&f A5

B LSE BN 1

"

§ 20C.

FERRUM (IIDH) with te power of attraéting
other iron. | = Loadftone.

CronsTEDT Min. §211. b. Magnes,

The caufe of this property is yet unknown.

§ 201 :
FERRUNI (iron), with shlogifton cncmgh to
‘render it fagnetic, Magnétic.
CronsTepT Min, §§212, 21%

* Difl. de Analyfi'ferri,

Bug
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But the quantity of >hlogifton is far fhort of thaf
which is necefTary torender it duétile, for a cén-
tenary hardly contains more than. three cubic
inches of inflammable air.

§ 202,
FERRUM calciforme (iron calciform), fimply
deprived of phlogiftan. “Ochrous,

CronsTEDT Min. §§202---206. Bloodfone;

§ 203.
- FERRUM (iron), mineralized by aerial acid;
calcareous earth, and manganefe. ' Wihiite,

- CrownstepTt Min. § :0. Minera ferri alba,

[ ; ﬁﬂﬂ:}.x
FERRUM (iron), mineralized by fulpbur.
. P}’I‘ itical;
CroxNsTEDT Min. § 152. Pyrites.

§ 205.

FERRUM (iron) intimately united to a new
brittle metal +, or © a peculiar modification of
iron; rendering it britle when cold. Cold-fhort.

In cold-fhort iron, a brittle metal exifts, readily
uniting to duttile ircn, by the affiftance of heat,
but rendering it britle when cold. This fub-
ftance, diffolved 1n acds, forms Pruffian blue with
phlogifticated alkaly, but it is not magnetic: it

% Called Sideritis, from its refemblance to iron, W.

affords
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affords a white calx, richer in phlogifton than the
yellow calx of good iron.

I hope, by more experiments, foon to become
better acquainted with it.

§ 206.
 FERRUM calciforme (iron calciform),pblogifii-
cated 1n a peculiar manner, Blue.

CronsTepT Min. § 208. Ceruleum berolineufe nativam.

Clay and mould are fometimes coloured fuper=-
ficially by a dilute blue, and fometimes the former,
when newly dug up, is found to acquire this co-
lour upon expofure to the air. It is evident that
the babs of chis colour is an irony matter, full of

phlogifton ; for, by ignition upon a charcoal fire,
- it flames, turns red, and becomes magneric.
With a gentle heat it becomes green, but when

Alkalies, as well as acids, diffolve it, and the
~colour vanithes, but appears again, if precip tated
from the former by acids, and from the latter by
alkalies; burt it has then a greenifh caft, and foon
becomes white. This white fediment, immerfed
in an infufion of galls, or of tea, recovers its for-
.mer colour, '

- From what has been faid, it appears that this
colour, although analogous to the artificial Pruf-
 fian blue, differs from it in itsintenfity, in the mode
of its production, and in various properties. It
keeps its colour in water, but turns black with oil.
G STAN-



§ 207

TS fpecific gravity is 7,264. Vitriolic, muria-
tic, acetous acids, and aquaregia, diffolve ir, but
the nitrous, efpecially when ftrong, attacks it fo

violently, that it foon reduces it to the ftate of an
nfoluble calx,

- The quantity of phlogiften it lofes by folution,
may be called 114 ; and this it retains with a force
that gives it the ninth place in the {eries. It melts

eafier than any metal, except quickfilver, viz. at
415 degrees.

—_—an
.1'-"

§ 2c8.
STANNUM acativam (cin). Native,

This 1have not feen. Some doubts are enter-

tained of its true nature, and, perhaps, not with-
qut reafon.

STAN-
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§ 210

HE heavieft of all the brittle metals that fol-

low it, its fpecific gravity being g,670.
Nitrous acid, and aqua regia diffolve it perfeétly.
" The vitriolic acid muft be boiled nearly to dry-
nefs before it-acts upon it, and the muriatic acid
only attacks its calx. The quantity of phlogifton
which refifts the aétion of menftrua, is expreffed by
57 ; and its power of retaining it ranks 1t in the fe-
venth place. It melts at the heat of 494 degrees.

§21%.
VISMUTUM natroum (bifmuth).  Native.

CronsTepT Min. § 222,

§ 212,

VISMUTUM calciforme (bifmuth).
Calciform.

CroxsTEpr Min, §223.

[ am



Vifinutum, or Bifinuth. ror

I am not able to fay whether this is merely de-
prived of its phlogifton, or whether it is not alf'u
mineralized by aerial acid. - :

§ 213.
VISMUTUM (bifmuth) mineralized by_/u/-
phur. . - _ Sulphurated.

CronsTepT Min. § 224,

§ 214.
VISMUTUM (bifmuth) mineralized by fu/-
pﬁur and #ron. " 'Pyritical,

. Enpﬂﬂﬁnr Min. § zzs.
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§ 214.

\HE regulus, when depurated, has 2 fpecific
gravity of 9,000, or more ; bur the com-

mon regulus, obtained by the firft redu&mn, Tie-

tle exceeds 7,000. Aqua regia, and nitrous acid,
diffolve it perfectly ; muriatic acid, flowly; vitri-
olic acid, not without boiling almoft to drynefs;
and the acerous acid does not act upon it, unlefs

in a calciform ftare. The quanrity of phlogifton
feparated by folution, may be called 1¢6; and this

it retains with a force about equal to that with
which iron retains its phlegifton (§ 197).

The heat neceffary to melt it, is about equal to
thac which gold requires; but when depurated,
it is almoft as difficult to melrt as iron.

The properties of it are more fully examined
elfewheref.

1 Opufc. chem, vol. II. p. 231.
NIC-



Niccolum, or Nickel. 103

i g it B e -

"NICCOLUM nafivum (nickel) native,” united
to iron and arfenic. Native,
, A

It fometimes, perhaps, contains cobalt, As it
contains neither f{ulphur nor mineralizing acid,
and. is perfectly in'its metallic form, it muft be
called native, although joined to other metals.

¥-217;
~ NICCOLUM aeratum (nickel) mineralized by
aerial acid. Aerated.
CronsTeEnr Min, §255:

§ 218. .
NICCOLUM (nickel) mineralized by fulpbar,
arfenic, cobalt, and iron. Mineralized.

~ Cronstepr Min, §256. Cuprum Nicolai. Kupfer nickel.

Gy ARSENI-
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§219.

AHE fpecific gravity of the radical acid, is
3,391 ; of white arfenic, 3,706; of its glaf-

fy ftate, soo0; and its regulus, 8,308.. Aqua
regia, and muriatic acid, diffolve it perfeétly ;
the vitriolic acid requires boiling ; the acetous
atts only upon its calx: the nitrous acid not only
takes away as much phlogifton as may be exprefled
by 109, deprived of which the regulus is reduced
to the ftate of a calx, butin a large quantity, af-
fifted by a proper degree of heat, it at length fo
far dephlogifticates this calx, as to leave the acid
of arfenic alone. Thefe phazznomena are well
worthy of obfervation, as they feem to lay open
the nature of metals in general. From analogy,
it is probable that every metal contains a radical
acid of a peculiar nature, which, with a certain
quantity of phlogifton, 1s coagulated 1nto a metal-
lic calx; but with a larger gquantity, fufficient to
faturare tt, forms a compicat metal. The radical
acid retains the coagulating phlogifton much more

ftrongly
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ftrongly than that which is'‘neceffary to the fatux
rafion. Bur different metallic acids retain boch
with different degrees of attration. Hence the
noble merals cannot be calcined in the dry way;
it 1s dnly by acid menftrua that they can be
brought into that form; but all the others lofe
their faturating phlogifton in the fire; though
with more or lefs difficulty. - I have diftinétly
obferved eleven different degrees of refiftance:
thus, gold may be precipitated by all the other
metals, except perhaps platina, which I think
may thus be explained. The-calx of gold hav-
ing the greateft attraction for phlogifton, takes
it from all other mietals, and thus lofing its fo-

Jubility falls down in a metallic ftate. ' There-
- fore gold in the feries of metals, occupies at leaft
the fecond place. Platina 1s precipitated by all,
buc lefs evidently than gold. To this therefore,
I think we muft give the firft place, and fo on
of the others as | have remarked in the charaéter
of each mertal. As nickel, cobalt, iron, man-
ganefe and zinc, do not precipitate one another,
they are put together in the laft and eleventh
place *. 5

In order to obtain the radical acids we muft
feparate them from the coagulating phlogifton.
If the induftry of chemifts ever effe@s this, I am
confident that metallurgy will be wonderfully
clucidated. This therefore is a tafk to which

* Difs. de quantitate phlogifti in metallis,
our
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our labours muft be directed. I know that anal-
ogy muft be cautioufly trufteq, but it at leaft
leads us to new experiments. Hitherto this ope-
ration has only fucceeded with arfenic; and it is
worth notice, that this metal which holds the
fifch place with refpect to its quantity of phlo-
gifton, fhould be inferior to all others with re-

gard to the attrattion by which the coagulating
quantity is retained. '

Arfenic melts, but the moment it fuffers heat
‘enough to melt it, it volatilizes, unlefs it be firft
calcined. The regulus thrown upon a, plate of
iiron properly heated, prefently takes fire and cal-
cines, diffufing a fmell like garlic *.-

191381 . § 22 .*

ARSENICUM nativum (arfenic), native, uni-
ted to iron. Native.

CroxsTenT Min. §230.

1 have never found it fiee from martial im-
pregnatlon.

L g
ARSENICUM pativum (arfenic), native, uni-
ted to hlver.

* Opufc, chem. vol. II, p. 272z, :
ARSEN-
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: § 222. |
ARSENICUM calcifarme (arfenic), deprived

of phiogifton. Calciform,

CronsTepT Min. § 240.

§ 223.
ARSENICUM (arfenic), mineralized by ful-
phur. 3¢ Yellow.
' Crowstepr Min. § z41. Awripigmentum. Rifigallum.

. § 224.
ARSENICUM (arfenic), mineralized by ful-
phur and arfenic. Pyritcal
" QRONSTEDT Min. § 243. A. Pyrites arfenicaliss

COBALTUM



103

Co gD R LATEL " Tl
O R
C.OUR Al

$.225.

TS fpecific gravity is 7,700. Nitrous acid and
aqua regia readily diffolve it. The vitriolic
acid requires to be boiled nearly to drynefs.
The muriatic and acetous acids do not aét upon
it unlefs previoully calcined. 270 -exprefles the
quantity of {aturating phlogifton, which it retains
with the fame force that iron does. Commeon
regulus melts in the fame heat that copper does,
but when well purified it is hardly calier to melt
than iron. :

§ 226.
COBALTUM a#azivum (cobalt), native and
united to ar/fenic. Native,

CronsTEDT Min. § 240.

§ 227,
COBALTUM calciforme (cobalt). Calciform.

CroxsTeEDT Min. § 247.

It is found varioufly mixed, principally with
arfenic, iron and copper, but whether mechanical-
ly or by 2 more intimate union I know not,

' CO-



Cobaltum, or Cobalt. iog

§228.

COBALTUM Emha.lt), mineralized by acid
of arfenic. Red.

w

CrowsTEDT Min, § 248.

B

The {mall fpecimens that I have been able to
examine point out fuch a compofition #,

20 % 800,
COBALTUM (cobalt), contaminated by fron
and witriolic acid. Vitriolic,
- Crovstepr Min. § 250,

§ 2130.

~ COBALTUM (cobalt), ‘mineralized by /u/-
phur, arfenic and iron. Glanz-cobalr.
CronsTepT Min. § 251,

§ 231.
COBALTUM (cobalt), mineralized by /ful-
phur, arfenic, iron and nick:l. Kupfernickel.

CrowsTepT Min. § 252,

- * Opufc. chem. vol, II, p. 446,

ZINCUM
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§ 232,

TS fpecific gravity is 6,862, All the acids

diffolve it readily and with efférvefcence,
~whi¢h denotes its very lax union with the in-
flammable principle, as was remarked before
(5 219). 182 exprefles the quantity of phlogif-
ton it lofes n folution. It melts in a heat of
699 degrees ; and if the heat be a little increafed
it takes fire; and diffipates in white flowers*,

92330
ZINCUM calciforme (zinc), calciform fim-
ply deprived of its phlogifton. Calciform.

CrowsTepT Min. § 228. A. Lapis éalaminaris:

It is almoft always mixed with clay or cal«
ciform ircn.

® Opufc. Vol. II, page 300.
ZINCUM



Zincum, or Zinc. FIE

| _ § 234. : |
ZINCUM (zinc), mineralized by aerial acid.
- Aerated,

CronsTepT Min. §228. A, 1.

. § 233
ZINCUM (zinc) with aerial acid and mixed
with filiceous matter, Siliceous.

D. A. Borx fent me chryftals of this fpecies,
which expofed to the fire gave out aerial acid,
but they were not wholly faluble in acids.

§ 236.
ZINCUM (zinc), mineralized by fulpbur and

iron. Black jack.
CroxstenT Min. §§ 229, 230. Pleadigalena

ANTI-
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§ 237.

J TS fpecific gravity is 6,860. Aqua regia dif~
folves it well ; vizriolic acid requires boiling ;
muriatic and acetous acids a¢t hardly at all upon
1t, unlefs previoufly calcined. The nitrous acid
corrodes it fo as to prevent the folution. The
phlogifton it lofes in folution is exprefled by 120,
and with refpeét to the force wherewiti it retains
this, it ftands in the fixth place. It melts at a

heat of 809 degrees.

§ 238.
ANTIMONIUM swativam (antimony).

Native.
CronsrenT Min: § 233.

ANTI-
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§ 241.

1%S {pecific gravity is 6,850. This new rhetal

1s foluble in all the acids, and is fo readily de-
prived of its faturating phlogifton that with iron
and fome others it ftands the loweft in the Ye-
ries. 227 exprefles the quantity of phlogifton
it lofes in folution. It is very difficult to mels,
more fo than iron.

§ 242.
MANGANESIUM calciforme (man-
ganefe) fimply deprived of phlogifton.
Calciform,

CronsTEnT Min. § 114.

MAN-
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§ 244. g
IN the preceding pages only the more fimple

combinations occur, whofe principles are ei-
ther chemically united or at lealt fo {ubtly in-
terwoven that the texture appears perfectly ho-
mogeneous. But if two or more of thefe fpe-
cies, forming little diftinét maffes are cemented
together, thefe mechanical mixtures, difcern-
ible by the eye ought to conftitute a new feries,
to be diftinguithed by their component parts as
the others were by their firft principles or che-
mical elements. Such compofitions may well
be excluded from the prefent work, but upon
account of their extenflive phyfical, ceconomical
and metallurgical ufes, I propofe to give a flight
fketch of them here, enumerating the more re-
markable Genera.

§ 245.
In a general view it appears that not only
feveral fpecies cemented together may be refer-
réd to this place, but likewife thofe which are me-

chanically diffufed ina powdery or an earthy form.

From
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§ 246.
From the laws of combination it is evident,
that according to the arrangement-of  foffils into
four clafles, there can be only TEn Genera com-
pofed of two, Four of three, and oxE of four con=
ftituent parts. And aithnugh fo many have not
yet been detected, yet it is better to mention them
here as the induftry of a future age” will. proba-
bly difcover more. The fpecies are formed from
the differences of the more ﬁmple i‘pemcg and
their component parts.

Salts with Salts,

§ 247.

This compofition can hardly ever conftitute a
oenus, if it muft be made in a dry and concrete
form ; for excepting’ gypfum, the other native
{alts readily diffolve in water, and by evaporation
are {o mixed together as not readily to be dif-
cerned by the eye. Yer the foffil alkaly mixed
with common falt will perhaps find a place here.
The contents of mineral waters may likewife
be referred here, fince every material difference
in them depends upon the particles diffolved.

H 3 Salts
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Salts wizh Earths.

. § 248, ;
'This mixture is hardly to be found but where

bits of gypfum are concreted to -matters of an
earthy nature.

Salts wizh Inflammables.

§ 249.
May perhaps be found in volcanoes.

Salts wsth Metals.

§ 2 50.
If gypfum forms the matrix of any metal, it
mult be placed here,

Earths wsth Earths.

§ 251,
To this head belong moft of the faxa (ftones),

enumerated by Mr. Cronftedt, which form the
immenfe bulk of mountains, and deferve our par-

ticular attention, in order that, being better ac-
quainted with the nature and ftruflure of the fhell
of the earth, we may be able to point out the co-
verings of minerals, and convert them all to our
ule.

Earths
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Earths with Inflammables.

Jare.
Lumps of mountain pitch are frequently con-
nected with ftones, and fulphureous matters are
found diffufed through earthy materials,

Earths wizh Metals.

§ 253.

This genus contains the peculiar matrices of
metals, a judicious confideration of which would
be particularly ufeful to miners.

Inflammables w5 Inflammables.
§254.
Perhaps, in fome places, fulphureous matters
are found mixed with mountain pitch.
Inflammables wszh Metals.,
- § 255.
If plumbago (black lead) or common fulphur,

fhall ever be found mixed with metallic fubftances,
fuch {pecies muft ftand under this genus.

Hy Metals
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Metals wizh Metals.

§ 256.
We know that fome metals, in the bofom of
the earth, are almoft always mixed, whilft others

are rarely, or never, found rogether. A more
accurate knowledge of thefe things, would illu-

flrate phyfical geography, as well as metallurgy.

Wenow proceed to the more compound genera.

Salts ww7zh Earths and Inﬁamn;ahles.l
§ 257.

This genus can hardly ever occur but in coun-
tries formerly expofed to fubterranean fires. 4

Salts zwith Earths and | Metals.

§ 248.
To be expeéted amongft volcanic productions.

+ Some of the fulphur and alum, fublimed by the fubter-
ranean fires near Bilfton, contain filiceous earth. W. '

Salts
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Salts with Inflammables and Metals.

§ 259,
To be fought for in the produltions of vol-
canoes.

Earths wzth Inflammables and Metals,

§ 260.

Obvious amongft the productions of volcanoes,
otherwife extremely rare.

Salts with Earths, Inflammables, zzd
Metals.

§ 261.

Hardly to be expected but in volcanic moun-
tains. 3

APPEN-
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§ 262.

OSSILS externally refembling animals or
vegetables, originate from foreign matters,
which by fome peculiar procefs are changed in the
bofom of the earth, or are fo impregnated by mi-
neral particles gradually occupying the place of
thofe which have putrified, that thE}F no longer
refemble organic fubftances, except in ﬁgure ———

Thefe are commonly called PETrEFACTIONS.

§ 263.

The harder fhells of animals expofed to the
weather, are not always exempt from deftruétion;
for their gelatinous matter being gradually de-
ftroyed by putrefadtion, they becnmx, brittle, and
in a manner calcined. In lefs expofed fituations,
fome of them preferve the nature of their mate-
rials, but acquire a fpar-like texture.

§ 264.
We muft carefully diftinguifh betwixt the fo-
reign bodies themfelves, changed or petrified, and

their impreffions upon the furrounding matrices.
Sometimes
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Sometimes the body is entirely deftroyed, form-
ing a cavity in the furrounding matter, and this
cavity afterwards is filled with other materials.
Nuclei, or kernels, are likewife found, formed
within the cavities of the harder thells, and bearing
the form of their internal {urface.

§ 265.

I am far from thinking theknowledge of pe-
trefactions is barren and ufelefs. We may, and
ought, to confider them as medals depofited by
the hand of nature, in memory of the more re-
markable changes on the furface of the earth, and
from which the time and order of the work may,
in fome meafure, be judged of, whilft other mo-
numents are filent. Thefe, being properly inter-
preted, fhew us their native fituations in the
former ftate of the furface of the earth, and teach
us the unbounded empire of the fea, and the con-
fequent changes. By them we learn to diftinguith
the ancient and modern foundations of the mine-
ral kingdom ; for thofe which are not formed of
petrefactions, and never contain them, are doubt-
lefs of greater antiquity than animalsor vegetables;
and, laftly, by their figure they fhew us the in-
habitants of our globe, efpecially thofe of the
greateft depths of the ocean.

§ 266.

Mr. CronsTEDT has admirably arranged the
petrefations ; we think it right, therefore, to re-
tain his method. The Genera are built upon the

Genera
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Genera of foffils, and arranged like the fourclaffes
thercof ; the fpecies upon their fpecies, and the
varieties upon the organic fubftances that have
been changed. The following are the Genera
hitherto difcovered.

Saline Calcarcous Earth with an
organic Form.

§ 267.. 4 gtio
Gypfeous petrefactions are very rare. g

Saline Iron with an organic Form.

§ 268.

Human bodies have fometimes been found in-
durated and penetrated by vitriol of iron ; {o like~
wife have plants, their roots ﬂfpecmll:,r. In the
open air they moulder away. # ol

Mild Calcareous Earth Wlth an or-
gamc Form.

3

§ 269.

This conftitutes the fub{tance of moft petre-
“fa&tions. 3

Ci;y
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. Clay with an argaﬂfc Form.

§ 270.

It is remarkable, that petrefaétions found in
clay are comprefled, although, in fubjacent cal-
careous ftrata, they preferve their natural figure.
Similar comprefled petrefattions arc: alfo fDUnd
in the marly i’chtﬂfus.

Siliceous Earth with an organic Form.

§ 271,

Siliceous petrefactions are fometimes met with,
but, in general, this material forms only nuclei
(§ 264). Trunks of trees arc fometimes found
changed into agate. The celebrated Ferpsr
has feen petrefactions in cherr and jafper, and the
illuflrious Bor n mentions corallines (porpfm) in
,ﬁnnple or martial jafper.

by Earth organic.

§ 272. .
An mals and vegetables are refolved by putre-
fa&tion’ into an ear_'_th which may be regarded as
forming a peculiar ‘genus, until every appearance
of organization being obliterated, ar length it
comes to be confidered as common earth.-

Pelre-
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Pﬂrufmm’impregnating organic Bodiés,

§273.
Wood, penetrated by indurated petroleum,
forms a remarkable variety of coal.

Silver with an organic Form:

§ 274.
Native filver is fometimes inherent in petrefacs
tions, but never, to my knowledge, conftitutes the
fubftance of them, unlefs mineralized with cop=

per and fulphur.

Quickfilver in an organic Form.
§ 275

When mineralized by fulphur, it fometimes;
though very rarely, conftitutes petrefations.

Copper with an organic Form.

§ 276.

Bones and teeth are fometimes found replete
with the blue calx of copper. Bits of copper
pyrites often ftick in petrefactions, but feldom
conftitute their whole fubftance. I have fome
fuch from Norway, in a matrix of magnerical iron
ore, ' Iron
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Iron with an organic Form.

§ 277,

Calciform iron fometimes is found in the fthape
of roots and branches of trees. | 'When mineralized
by fulphur, it frequently exifts in petrefactions,
but {eldom conftitutes the whole mafs, .

Zinc with an a?‘gﬂﬁfﬁ‘ Form.

§ 278.
I have feen pfeudo-galena (blackjack), in the
form of coral.

§ 279.

Some modern writers, as well as Mr, Cron-
sTEDT, place the produttions of wolcamses in
an appendix by themfelves; but, I think, to no
good purpofe. Things formed by the hand of
nature, whether by a liquid or a dry procefs, muft
not be disjoined ; for the frequently avails herfelf
of both methods in one and the fame inftance.
And, indeed, the origin of many things is fo very
doubtful, every veftige thereof being obliterated,
that even an (Edipus could not with certainty de-
termine how they were produced. And, on the
other hand, many affert, that almoft the whole of
the mineral kingdom is the produtt of fire. To

5 avoid
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avoid error, therefore, it is better to clafs foffil {ub-
ftances according to their conftituent parts, which
proper experiments will lay open to us; for we
can feldom know their origin or formation.

Homogeneous {ubftances joined together, but
not primitive, will find a place among the {tones,
or elfewhere, in the firft appendix,
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N. B. The Numbers refer to the Seftions.

AC ID S, how known § z5
Aerial acid 37
Alkali minerale aeratum 53
nitratum 4.8
{alitum 49, 76
vitriolatum 47
vegetabile aeratum g4
nitratum 45
falitum 46
vitriolatum 44
volatile aeratum 56
nitratum g1
falitum gz
vitriolatum g§o
: ﬁII-:ahes, how known 38
Alkaly fixed foffil 41
vegetable 40
mild foflil 55
————— vegctable g4
volatile 4z
U 7 v SR 0
Alum 67, 78, 79
ore 117
—— flate 118
&mher 140
acid of 36
Amhergnfﬁ 141
Ammoniac, fixed 6z
Antimonium (fee antimony)
Antimony, properties of 237
fpecies of 238--240
Argentum (fee filver)
Argilla, what 111
— properties of 112
fpecies of 113, 122
= porcellana 113

_.u—.

Argilla vitriolata 67, 78, 79
Argillaceous earth, what 111
properties of 112
fpeciesof 113, 122
Arfenic, properties of z1g
i‘pec:es of 220--224
Auripigmentum, 223
Aurum (fee gold)
Bafaltes 120
Bifmuth, properties of z210.
fpecies of z11--214
Bitumina (fee inflammables)
Black-jack 236
Black-lead 135
Bloodftone zoz
Blue-John g6, n. 30
Blue vitriol 69
Bole 114
Boracic acid 35
Borax 53
Brimftone 134
Ceruleum Berolinenfe nati-
vum 206

Calcareous earth pure g2

its properties 93

fpecies of g4--102
Calcedonius 126
Calk 58
Calx 92, 93
aerata 63, 94, 95
fluorata g6
mtr:l*a E:_o
- ponderofa 3
falita 61 :
——— vitriolaga 59
Carnelian 126

Chal-
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ggalf{ednny 126
alk 63, g4,
Chert 1239 R
Chuak-damp n. 3?
Chryfoprafius 131
Cinnaber 176
Clay 114

Coal 139

- yields vol. alkﬂfy n. '5,:', "4

Cobalt properties of 225
fpecies of 226--231
Cobaltum (fee cobalt)
Common ammoniace g2
. falt 49, 76"
Copper,it’s properties 188
— fpecies of 189--196
Cornifh fluor, n. 30
Cubic nitre 48
Cuprum (fee copper)
w——— nicolai 218
vitriolatum 69, o, 8z
Derbythire fluor, n. 30
Diamond 142 '
Digeitive falt 46
Dyer’s earth 114
Earths properties of 21
have an attraction for
each other 103
primitive and deriva-
tive 83--86
faline 85
Earthy compounds zg51--2¢3,
zbo ‘
Emerald 119
Epfom falt63, 77, 104, 105
Federertz 171
Feetid ttone g5
Feldfpat130
Feldfpathum 130
Ferrum (fee iron)
aeratum 71
nitratum 71
falitum 71
vitriolatum 7o, 81, 82
Fixed air 37
—— ammoniac 6z
Fluor acid 30

Fluor fpar g6

s Cornifh, n, 30

~———— Derbyfhire, n, 30

Galena 165, 185.

Garnet 120

Gemma 119

Gems 119

Glanz-cobalt 230

Glaubers falt 47

Glimmer 122

Geld, pmpertics of 144

fpecies of 145--150

Granatus 120

Gypfum 59

Hazmatites 102

Heavy earth (fee the preface)

. _ how obtained pure
87

m—————

properties of 88
——— {par§8, 89, 9o
Heliotropium, n. 25

"Horn-filver 161

H}rﬂi-ar?rnm' (fee quickfilver)

Hydrophanus 126 :

Jafper 127 1

Jafpis 127

Inflammables, definition of,

22, 132 iy

— fpecies of 133--136

Inflammable compounds 254,
255 e

Iron, properties of, 197

fpecies of, 198--206

Kupfernickel 218, 231

Lapis calaminaris 233

hepaticus go

—— ponderofus g7

uillus g5

Lead, its properties 179

{pecies of, 180--187

vitriol of, 131

Limeftone 63, 94, 95

Lithantrax. 139

Lithomarga 116*, and n.

" Litmus, n. 25
" Liver-ftone go

Loadftone zoo
; Magnes
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~ Magnes zoo
Magnefia, how got pure, 104
properties of, 105
{pecies of 105--109
——————— aerata 60
. common 66

nitrata 64 —
——— falita 6§

vitriolata, 63, 77
Manganeéfe, properties of, 241

{pecies of, 242, 243
Manganefium (fee manganefe)

— - falitum 74

Marle 115

: calcar€ous 101,

Marble 63, 94, 95

Marmor metallicum 58, 89

Metals, definition of, 23

———— properties of, 143

table of, 143, page 71

Metallic compounds, 256

falts, how known, 68

Mica 122

Minera argenti alba, 169
cornexr16F -

- grifea 170
rubra 166

= 'vitrea 163, 193

cupri vitrea 193

lazurea 194

——— ferri alba, zo3

Mifpickel 1

M n]l;rbd'émag? 36

~—— acid of, 32

Muriatic acid 29

Naptha 138

Natron g

Neutral falts, what 43
- perfett 43

—— 1mperfett 43
Nevilholt water, n. 29, n. 67
Niccolum ([ee nickel)
vitriolatum 72
Nickel, properties of 215
{pecies of 216--218
Nitre, common 45,

Nitre or lime 6o
of the ancients g
Nitrous acid 28

—— ammoniac §1

. Opal 126

Petrefattions, what, 262--26¢
————— genera of 266--270
calcareous 269
— einnabarine 275
=~ cuprepus 276
grpfeous 267
inflammable 273
irony 29
filiceous 271
filvery 274
vitriolic 268.
——————— pfeudo-galenz 278
Petroleum 137
fpecies of, 138--141
Petrofilex 11;; i
Phofphoric dcid 34
Pipe-clay 113
Pit-coal 139
Platina. properties of, 151
how made malleable,
n. 151 '
{pecies of, 152
Platinum (fee platina)
Plumbago 13
Plumbum (fee lead)
Porcelain-clay 114, and n.
Pruffian-blue, native 206
Pleudo-galena 236
Pyrites 204
argenteus 164"
arfenicalis 224
aureus 149
cupri 195, 196
Quartz 125
Quartzum 125
Quickfilver, properties of 172
fpecies of 173--178
Rifigallam 223
Rock-0Oil 138
Rubinus 119
Ruby 119

R

sal
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Sal ammoniac g5z

— gem 76

Saline compounds 247--250,
257--261

Salt common 49

Salts definition of 20

ed 68
Salts native z
- —— triple, quadruple, &c.

LT
Sapphire 119
Sapphirus 119
Saxa 261
Scherle 120
Schiftus aluminaris 118
Sedative falt 35
Selenite 5g
Serpentine 107.
Sideritis zog
Siliceous earth 123
roperties of, 124
pecies of, 125- 131
Silver, properties of, 153

- {pecies of 154--171
Smaragdus 119
Soap-rock 107.
Spar 63
ponderous 89
Sparry fluor, 30, g6
Stannum (fee tin)
fulphuratum, (fee pre-

face)

Stones 251
Stone-marrow 116*
Succinum 140
Sulphur 123, 134

metallic how diftinguifh.

Tartar of vitriol, 44
Terra Lemnia 116
—— ponderofa, (fee preface) -

~————— propertiesof, 37
aerata 58

native, n. 88
nitrata §8

falita ¢8
vitriolata g8, 89, go
Terra Silicea 123
properties of, 124
——— {pecies of, 125--131
Terrene nitre 6o

Tin, prﬂPerties of, 207
fpecies of 208, zag

~Tinkal 53

Topaz 119
Tourmaline 119
Trichites 79
Tungften g7
Vifmutum (fee Bifmuth)
Vitriol blue 69
green 70
white 73
of copper 6g, 80, 82
— iron 70, 81, 82
— nickel 72z

zinc 73
Vitriolic acid 27 .
phiogifticated 27
ammoniac 5o
Volatile alkaly, mild 56
Volcani¢ produdtions 279
Zeolite 121
Zinc, properties of, 232
{pecies of, 233--236
Zincum vitriolatum 73.

v e \
read profeffor WERKER:
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