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XXII1. Experiments and Obfervations on the Terra Ponderofa,
&c. By Willlam Withering, M. D.; communicated by.
Richard Kirwan, Efg. F. R. §.

Read April 22, 1784.

SECTTION I

Terra. ponderofz &érata. .

HIS fubftance was got out of a lead-mine at Alfton- -

Moor, in Cumberland.” I firft faw it in the valuable
colle®ion of my worthy and ingenious. friend MATTHEW:
BourTon, Efq. at Soho; who, wher he picked it up, con-
je&ured from its weight that it-contained-fomething metalhc.
About two years ago I faw it in his poffeffion ; and partly from.
its appearance, being différent from that of any calcareous fpar -
I had feen, and partly from its great Welght, I fufpected it to:
be the {patum ponderofum.

- A few experimerits madé‘at: the moment“conﬁrmed my fuf- -
picions, at leaft fo far as to thew that it contained a large pro-:
portion of ‘the terra-ponderofa united to fixed air; but I did notr
then flatter myfelf - thatiit would prove fo:pure as 1. afterwards:.

found it to be..
Profeflor -
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Profeffor Beremawn, in his Sciagraphia Regni Miueralis,
publithed laft year at Leipiic, conjeftures (§ 58.), with his
ufual {agacity, < Terra ponderofa mitrata forte -alicubi nativa
¢ occurrit, a nemine tamen adhuc inventa, quod etiam valet
« de acrata.” _ »

I was much delighted by the detetion of a fubftance which
promifes to be of very confiderable utility in chemical inquiries,
and more fo when I found it to be a native of this country ;
for it is not improbable, that it may be met with in many other
mines, befides that at Alfton-Moor.

Mr. BouLToN, with his ufual benevolence, prefented me
with a piece .of it,. part of which accompanies this paper, for
the infpeQion of the Members of the Royal Society.

More obwoys Propertze: '
SR
Its general appcamce is not mowch unlike that of a lump of
~-alum; bat, wpon.clofer infpection, it feems to becompofed raf,
- flender fpiculz in.clofeé contatt, but more or lefs diverging Is
may be :eut with. a kmfe. Im fpeclﬁc gravity is from 4,,4;1@
10 4,338

1t effervafces with: acids, and melts under the blow-gxpe,
‘thongh.not wery readily. Placed in a covered crucible, in a hot
sparlourfire, it loft its tranfparency.

After expefure to'a moderate heat in a melting furnace, it
.adhered ite the crucible, and exhibited figns of fufion; but
was not diminithed in weight, did not feel cauftic when ap-
plied to the tongue, nor had it loft its property of effervefciag
awith acids.

Hence
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HMence it is probable, that its lofs of tranfparency was rather
occafioned by numerous fmall cracks, than by any efcape of
the water of cryftallization, or of its aérial acid. ‘

Y

EXPERIMENTS.

A. soo0 grains, diffolved in muriatic acid, in fuch a- manner
that nothing but elaftic fluid could efcape, loft in folution ro4
grains, and there remained an infoluble refiduum of nearly 3
grains,

2. In another experiment 1oo grains loft in folution 2
grains, and there remained 0,6 of a grain of infoluble matter.

B. 100 grains diflolving in dilute muriatic acid,’ gave out 2§
ounce meafures of air. This air was received in quickflver,
and when the fpar was wholly diffolved,. the folution was:
boiled, in order to drive out what air might be lodged in it.

2. This air was heavier than atmofpheric air ; it-was readily -
abforbed by agitation in water, it precipitated lime from lime-
water, and it extinguithed flame.. The water:which .had ab--
forbed it changed the blue colour of :litmus ﬂowly *to.a red;
fo that this elaftic fluid was undoubtedly fixed air.-

C. The folution (B) by the addition' of mild foffil :fixed '
alkaly, afforded a precxp:tate which,. after proper wathing.and
drying, weighed 100 grains. .

2. This precipitate, .upon' being again - diffolved. in marine -
acid, yielded only 20 ounce meafutes of fixed air.

* Other acids-turn the blue of litmus inftantly to a red, whilft water, impregs
mated with fixed :air, does not change thelitmus immediately ; but, after fome -
fezonds, the red cotour begins to appeas, and. then gradually grows more diftinct.

I. .Do TO ¢
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D. To a faturated folution in marine acid mild fixed vege-
table nlklly was added ; the earth was precipitated, and a quan-

tity of fixed air cfcaped.
2. The fame thing happened when mild foffil alkaly was

added.

3. When cauftic vegetable alkaly was ufed, the precipitation
“took place, but without any appearance of effervefcence.

4. so parts Jiffolved in marine acid loft, during the folu-
tion, nearly 10,5. This folution, upon the addition of cauftic
vegeiable alkaly, let fall a precipitate which, when wathed and
dried, weighed 45,3. '

5. Phlogitlicated alkaly precipitated the whole of the earth
from part of the folution D ; for mild fixed alkaly afterwards
added to the filtered liquor occafioned no further precipitation,

E. Part of the precipitates D. 1. 2. after expofure to a ftrong
heat in a crucible, was thrown into water. Next morning the
water was completely covered with an ice-like cruft, and had
the acrid tafte of lime-water in a very high degree.

2. The fmalleft portion of vitriolic acid added to this water
occafioned an immediate and copious precipitation ; and when
this acrid water was diluted with 200 times its bulk of pure
water, the precipitation upon the addition of vitriolic acid was
yet fufficiently obvious.

3. A fingle drop of this acrid water, added to folutions of
tartar of vitriol, GLAUBER’s falt, vitriolic ammoniac,. alum,
Epfom falt, felenite, occafioned an immediate precipitation in
all of them.

F. The precipitate thrown down by the cauftic vegetable
alkaly (D. 3.) was put into water, in expectation that it would
make lime-water ; but'neither upon ftanding, nor after boil-

ing, did this water exhibit any precipitation when concentrated
vitriolic
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vitriolic acid was dropped in it; nor had it any acrimonious ot
other peculiar tafte, . : . AR )

G. Concentrated vitriolic acid was added to one portxon of
the precipitate D. 3.; concentrated nitrous acid to a fecond
portion ; and mariie acid'to a third portiqn.  No effervefcence
could be obferved, nor was there any appearance of folution.
After ftanding one-hour water” was ddded ; and the acids, thus
diluted, were fuffered to remain upon the portions of the pre-
cipitate for another hour. They were then decanted, and fatu-
rated with mild foffil fixed alkaly, but without any appearance
of precipitation.

H. The part precipitated by the phlogifticated alkaly, when
mixed with nitre and borax, and fluxed by a blow-pipe upon
charcoal, formed a black glafs; upon flint-glafs, a white; and
upon a tobacco-pipe an opaque yellowith white one.

2. Another portion melted with foap and borax in a crucible,
formed a black glafs, but without any metallic appearance.

I. The infoluble refiduum (A.) was boiled in water, the
water decanted, and mild fixed alLaly added, but without any
{ubfequent precipitation. .

2. This infoluble powder was not attacked by the nitrous or
marine acids; but being put into vitriolic acid, and boiled a
confiderable time until the acid became highly concentrated, it
diffolved entirely, and feparated again upon the addition of wa-
ter. It will appear in the fequel, that the fame thing happens
to marmor metallicum, when diffolved by boﬂmg in the acid-
of vitriol. :

Vor. LXXIV. R €0 i
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N

CONCLUSEONS: .

Hence it appears, that 100 parts of this fpar contain :
Terra ponderofa pura = 78,6
Marmor metallicum - 16
Fixedawr - - - 20,8

S e—

100

OBSERVATTIONS.

rft, The quantity of mild fixed alkaly neceflary to faturate
an acid, previoufly united to the terra ponderofa, contains mere
fixed air than 1s neceflary to f.xxu.rate that quantity of tersa pon-
derofa D. 1. 2.

2dly, The terra ponderofa, when precipitated from an- acid -

by means of 2 mild fixed alkaly (D. 1. 2.), readily buras to-
Kme; and this lime-water proves a veEy nice tefk of the pre-
fence of vitriolic acid. E. 2. 3.

3dly, Pt is very remarkable; that the terra pmderofa {par,
m jts native ftate, will not busn to lime.. In the lower degrees
of heat it fuffers no change, as was. before obfcrved, befides
the lofs of its tranfparency. When urged with a fronger fire,
it meltsand unites to the crucible, but doés not became cauftic.

I buried it in charcoal-duft in “a covered crucible, and then

wpofed 1t to a pretty ftrong heat ; but it did not part thh its

air., .
‘May we not conjeture, them, that as cauftic lime cannot
anite to fixed air without the intervention of moifture, and as
this {par feems to contain no wuerm its compofition, that it

is
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is the want. of water which prevents the fixed air affuming its
claftic aérial fate? Fhis fuppofition becomes ftill more proba-
ble, if we obferve that when the folution of the fpar in an
acid is precipitated by a mild alkaly, C. 1. 2. fome water en-
ters into the compofition of the precipitate; for it weighs the
fame as before it was diflolved, and yet contains only 2o eunce
meafures-of fixed air, whilft the native fpar contained 2 5 ounce
meafures ; fo. that there is am addition of weight equal to that
of § ounce meafures of fixable air, or 33 grains to be accounted
- for, which can only arife from the water; and this precipitate,
thus united to water, readily lofes its aérial acid in the fire,
E. 1

4thly, Profeffor Bnacmm fuppofes the terra ponderofa to
be a metallic earth *; its entire feparation from an acid by
means of the phlogiﬂ:icatcd alkaly (D. §.) certainly favours
fach a fuppofition; but, if it be fo, it is evident from experi-
ments H. 1. 3. that other means than thofe commonly em-
ployed muft be ufed to effet its redution.

sthly, The precipitate made by the cauftic vegetable alkaly
D. 4. taking fome of the alkaly down with it, and thus form-
ing a fubftance neither foluble in water nor in acids, is a very
curious phanomenon.

- Y afterwards varied the ex'perimeat by addmg the terra pon-
derofa lime-water (E.) to cauftic vegetable and cauftic foffil
alkaly. In both cafes this infoluble: compeund was imme-
diately formed; but net fo when-cauftic volatile tkaly was ufed.
"Fhis cempofition of an alkaly and an earth eertainly deferves
more attention than I am at prefent able to beftow upon it.

6thly, As it appears from experiments I). 1.2, 3. 4. that

® See preface to his Sciagraphia Regni Mineralis.
Rra fixed
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fixed alkalies, both mild and cauftic, feparated the terra ponderofa
from marine acid, I was at a lofs to know why Profeflor Berc-
MAN, in his admirable table of fimple eletive attra&ions,
placed the terra ponderofa cauftica immediately under the. vi-
triolic, nitrous; and marine acids, and confequently above thé
cauftic alkalies. I was interefted in the reality of the faéls,
becaufe 1 had fo feldam feen reafon to doubt the-obfervatious of
that very excellent chemift, and therefore made the followmg
experiments. : | :
To different portions of terra ponderoﬁ: ﬁlhta and terra pon-
derofa nitrata I added, drep. by drop, cauftic vegetable, cauftic
foffil, and cauftic volatile alkalies. In every cafe the EarRTH
was thrown dewn ; and I have fo often repeated thefe experi-
ments to. fatisfy myfelf and others, that I am. perfuaded the
terra ponderofa cauffica ought to be placed below the -alkalies,
excepj in. the column appropriated to the vitriolic'acid ; and it
~may be feparated even from that acid, by the vegctable fixed
alkaly, if the alkaly be applied wiz ﬁcca, as wd!. appcar in the
rext {etion.
7thly, The neceffity. for uﬁng pure acids upon many occa-
fions, and the difficulty of obtaining them pure, are fufficiently:
obvious. The viTRIOLIC ACID, as made in the large way, is
gencrally pure- enough for meft purpofes. It is apt te get co-
loured by inflammable matter; but this is feldom an inconves
nience ; and, when it would be fo, it is eafy to drive it off by
boiling the acid.in a Florence flatk over a common. fire.- But:
there is another caufe of impurity in this acid, which appears’
upon diluting it with water; for then. it bwcomes Im}ky, and

w a fhort time a powder fubﬁdes . S
Thc;

# About two years ago I examined this powdery matter ; both that which was
’ t throwa:
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The acid may be freed from this powder cither 'by  diftilla-
tion in glafs veflels, which-is a tedious and' dangerous procefsy
or by the affufion of water; and, after the powdéi:has fubfided,
a gentle evaporation will drive off moﬁ: of the - fupelﬁuous

water. : R T
- Ni1TROUS ACID may be freed from vxtnohc and marine acids,’ .

by folution of filver in the acid of nitre, as isdaily!praétifeds:
but the MaRINE AcID has not, to my knowledge, been' puri-
fied by any other method than the laborious one' of: re-dittilling-
it from common falt. - It is generally mixed with vitriolic acid,:

and often in large proportion. There is no temptation, and
fcarcely an opportunity, for it to be contaminated by nitrous
acid. From the vitriolic acid then it may be readily purified by
the addition of terra ponderofa cauftica diffolved in water, or
by the terra penderofa falita. 1f thc‘;,latter be ufed, a.fmall

thrown down by dilution with water, and alfo fome which Dt, Priestrey gave
me, being the refiduum of vitriolic acid dittilled to dry ncfa ina ﬂint.glaﬁ' retort.
itt, cheated beiling in water, cdljccd 61 grauu to2 gr:uns. ’
:zdly, This folutxon, by gentle evaporation, aﬂ'oxdcd S gmns of cryftals, as

hard and as taftelefs as felenite, PEEATE

3dly, To thefe cryftals, re-diffolved in water, nuld foﬁil alkaly was added and
a white powder precipitated. i g

4thly, This powder, after expofurc to a pretty ﬂk‘&rp heat, was throwa inta.
water ; part of it diffolved, and the water.got the tafte. and other properties of
lime.water.

sthly, The infoluble part (1.) fuffered no change by boiling in nitrous acid ;
one-half of it mixed with bofax, and expofed to the blow-pipe upon charcoal,
vitrified ; the other half, mixed with borax and charcoal-duft, likewife vitrified.

-CoRcrusions. It appears, then,’ that'the greater, part of- this fubftance was
calx vitriolaga, or felenite; the remainder a vitrifiable garth,

1 had before found, that the terra ponderofa vxtnolata, or heavy gypfum, woufd
diffolve in concentrated vitriolic acid ; but always feparated in a powdery form
upon the affufion of water; and now it appears, that calx vitriolata, or felenite,

docs the fame.
portion
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portion of the acid muft firft be tried in a diluted ftate, from
whenee we muft judge how much of the terra ponderofa falita
the whole will require; or elfe the whole of the acid muit be.
diluted with water, Whether we ufe the terra ponderafa dife
folved in water or in marine acid; in either cafe the acid of
vitriol immediately feizes upon it, and {ubfides with it in form
of an infoluble powder. :

As there are reafons for preferring the marine acid in feveral
of the nicer and more important enquiries of chemifiry, this
scady method of purifying it cannat but prove acgeptable,

8 ECTI!I1ON I

Terra ponderofa vitriolata. © BemoMAN's Sciagraphia,

§§ 58. 89.
Variety, Heavy Gypfum. Ponderous Spar.

Marmor Metallicum. CronsTepT Min. § 18, 2.
19, Co » I
From Kilpatrick-hills near Glafgow. A fort, with fmaller
cryftals, amongft the iron ore about Ketley in Shropthire. In
the lead mines-at Alfton-Moor.

/

More obuvisus Properties.
‘White ; nearly tr@fparent, but has not the property of dou-

ble refration; compofed of lamina of rhomboidal cryftals; de-
crepitates in the fire.  Specific gravity from 4,402 to 4,440.°

EX PE-
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EXPERIMENTS

A. 100 grains expofed to a red heat for one hour, in ablack
Tead crucible; loft five grains in weight ;. but as a fulphureous
fmell was perceptible, I fufpected that a decompofition had:
taken place, and therefore: expofed another portion to a fimilar
‘heat for the fame fpace of time in a tobacco-pipe. This had
no fmell of fulphur, nor wasit diminithed in: weight. :

2. It is barely fuiible under the blow-pxpe, but with berax
fluxes readily iato a white: opake glafs.

B. 100 grains, ground in- a mortar,, and wafhed over ex-
treme1y fine by repeated additions of water, were beiled in the:
fame water,.and, after fettling, the water was poured off. The
powder, when dried, had not fenfibly loft weight.

2. To feparate portions of the wathing water, were addcd
mild vegetable and mild foffil alkaly ; but without any appear-
ance of precipitation. Nitre of mercury gave a very, ﬂxght
brownith cloud, barely difcernible ;. and nitre of ﬁlver an- ex=
tremely flight bluilh appearance.

'3- The fame spowder, boiled again: in ﬁ'e(h water, did'not
affett fhe water at all . for it ﬁood the teft of nitre of filver:
without any changg..

C. Portions of' the powder B. were boﬂed . vxtnofw, ni=
trous, and murlam: amds, of the ufual ﬁrength fot ﬁ%veral.
minutes. The acids were then faturated with. vcgetable fixed!
alkaly, but thhout any appearance of precnp:tatxon, par Ilad
the portions of powder loft any weight. .

2. But when boiled in vitriolie acid, unnl thiat acld hecame-
very much concentrated and nearly red- hot, the whole of m
diflelved ; but, feparated again upon the addition of water, was.

3 not.
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not altered 1 its weight, was not a&ed upon by acids of the
vfual ftrength, and had, under the blow-pipe, the properties
meutxoned at A., 2.

. Some of the foluno'l in the concentrated vitriolic acid
was lcft ¢ \poﬁ,d to the atmofpherc, that the acid might (Towly_

attract water. " After {ome 'days, beautiful cryﬁals 1Bpearcd n

the thapes of ﬁms, f: fcie, and other radiated forms.

4. To another pol,tlon of thls folution mild ﬁxed vcgct"tble
alkaly twas added ; 'but thie precxpxtate .1ppeared to be the mar-
mor metallicim’ unchanged. ,

D. Ong ounce, of this marmor metallicum in fine powder
was fluxed in a érucible with two ounces of falt of tarhr, un-
tnl ,xt ran thii. Thzs fubﬁame, boiled with water in a Flo-
sence flatk, left a réfiduum of fix drams.

. E. This reﬁduum was thrown into water, and pure ‘nitrous
acxd added untxl there was no more eﬁ'ervefcencc; The un-
dlﬂolved part we:ghed 52 grains.
- F. This undxﬁ'olved part appeared to be the original fub-
flarice no ‘ways changed for it did not diffolve in nitrous or
maring acids, bug did wholly diffolve in the greatly concen-
trated and boxhng vitriolic acid, from which it was again fepa-
rated by the addition of water. (C. 2.) ,

~G. The folution D. was faturated with diftilled vinegar, and

e fal dxuretxcus, thus formed was wathed away with alco-
oI The remammg falt weighed 5 drams nearly.

. “This falt had the appearance and the' tafte of vitriolated

tartar; it decrepitated in the fire ; roafted with charcoal-duft, it

ermed a hepar fulphuris; and with muria calcarea gave 2

precxpltatlon of feIemte. ,

5 - © ©*  H The

hen evaporated to drynefs, but with lefs than a boiling heat.

|




® the Terra Ponderofa, &c. 3os

H. The falt, formed with the nitrous acid (E), fhot readily
into beautiful permanent cryftals, of a rough bitteri(h tafte,

2. Some of this falt was deflagrated with nitre and charcoal,
and the alkaly afterwards wathed away.

3. The refiduum, being the earth of the marmor metalll-
cum, was very white, burnt to lime, and again formed anin-
foluble compound with acid of vitriol.

I: 106 grains of terra ponderofa a€rata were diffolved in di-
luted marine acid. Vitriolic acid was dropped into this folu-
tion, until no more precipitation enfued. The precipitate, after
very careful wathing and drying, was expofed to a red heat in
a covered tobacco-pipe for half an hour: when cool, it
weighed 117 grains.

2. §o grains of terra ponderofa a€rata in a lump were put
into diluted vitriokic acid; but the alion of the acid upon it
was hardly fenfible, even when made hot.

Marine acid was then added, and after fome time an effer-
vefcence appeared. The terra ponderofa vitriolata, thus formed,
after proper wathing and drying, was expofed to a fed heat for
an hour: it then weighed 58,4 grains.

CONCLUSIONS

1ft, It appears that the marmor metallicum is compofed of
vitriolic acid and terra ponderofa, D. E.F. G. H.
~ 2dly, That this compound, though probably foluble in wa-
ter, has {o little folubility as almoft to efcape deteion by the
niceft chemical tefts, B. 1. 2. 3.

3dly, THhat it is not foluble ifi acids of the ufual ftrength ;
bur that it perfe@tly and entirely diffolves in highly concen-

Vor. LXXIV. ST trated
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trated vitriolic'acid, from which it again feparates entire and
unchanged upon the affufion of water, C. 1. 2. :
" 4thly, That it cannot be decompoied (via /.mm:da) by mxld
fixed alkaly, C. 4. '
sthly, That it may be decompofed ('vm f ¢cca) by the vege-
table fixed alkaly, D. E. G. H.
6thly, That it may be decompofed by inflammable matter,

uniting to its acid, and forming {ulphur; but that it cannot be..

decompofed by heat alone, A. 1.

~thly, From experiments I. 1. 2. it appears, that 100 parts.

of this {ubftance contain

Vitriolic acid pure - 32,8
Terra ponderofa pure 67,2
- 100

For the 100 parts of terra ponderofa aérata made ufe of in the
expenmentl 1. would lofe' during the folunon 20,8 of fixed
air (§ 1ft, A.); then, dedu&ing 0,6 for the marmor metalli
cum contained in the terra ponderofa acrata (§ it A. 1. 2.),
there remains 78,6 of pure terra ponderofa. This, when fa-
turated with vitriolic acid, and made perfettly dry, weighed
117; confequently it had taken 38,4 of vitriolic acid.

OBSERVATIONS.

The apparent mfolublhty of terra pouderofa. aerata in the
diluted vitriolic acid (I. 2.) can be accounted for by remarkmg,
that the moment the furface of the lump was acted upon by
the acid, an infoluble coat of marmor metallicum was formed
upon it, which effetually precluded any further operation of
the acid. ' '

’ Profeflor
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ProfeffTor BERGMAN, in order to obtain the earth from the
terra ponderofa vitriolata, direts the latter to be roafted with
fixed alkaly, and the duft of charcoal ; but 1 have always done
it by charcoal duft alone, though probably this method may
require a greater degree of heat.

It has been remarked, that terra ponderofa and calx of lead
refemble each other in many refpets; and I muft add, that the
vitriol of lead diffolves in the highly concentrated vitriolic acid
much in the fame manner that the marmor metallicum does,
and like this too feparates upon the affufion of water; but I
never obferved it difpofed to cryftallize.

The marmor metallicum may probably be ufeful in fome
cafes where a powerful flux is wanted; for I once mixed fome
of it with the black flux, and expofing it to a pretty fharp heat,
it entirely ran through the crucible. May not, therefore, fome
of the more common varieties of it be ufed advantageouﬂy as
a flux to fome of the more refrattory metalhc ores ?

SECTION IL

" ‘Terra pohderofa Vitriolata.
Variety, Calk or Cauk.
" Marmor Métallicum, Cnous'rzn'r M’m. §18.B?

Plentxful in the Mines in Derbyfhire.

" More obviou: Properties.

Of 4 white or reddxfh colour; cryftallized in rhomboidal

lamin, but thefe very much intermixed and confufed. Lofes
Sf2 little
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little or nothing of its weight by being made red-hot.  Specific
gravity 4,330.

EXPERIMENTS.

~A. Ground in a mortar, and wathed over, the wathing wa-

ter, when decanted, gave no precipitation with mild vegetable
alkaly; but with nitre of filver and nitre of mercury the
flighteft cloud imaginable.

B. 100 grains boiled in marine acid weighed, after proper
wathing and drying, 99,5.

C. The acid folutipn B let falt a Pruffian blue upon the ad-
dition of a fingle drop of phlogifticated fixed alkaly; and,
when faturated with mild foffil alkaly, afforded an ochry-co-
loured precipitate.

D. This precipitate, colleted and wathed, weighed half a
grain. It was roafted with tallow, and then was wholly at-
tratted by a magnet.

E. A quantity of the cauk, finely powdered, was mixed
with charcoal-duft, and roafted in a crucible at a white heat,
for five hours, freﬁm charcoal-duft being occaﬁonally added. It
gave out a ftrong fmell of fulphur.

F. To this roafted cauk nitrous acid was added, which dif-
folved the greater part of it; producing, during the folution,
fome effervefcence, and a ftrong fmell of hepar fulphuris.

G. Some of this folution, after proper evaporation, afforded
beautiful cryftals, not deliquefeent, exa@ly refembling thofe
obtained from the marmor metallicum, (§H. H.).

H. To other portions of the folution F, were added fixed
vegetable and foffil alkalies, and likewife. volatile alkaly, each
of which, precipitated the eath from the acid.

I. Ths
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1. 'This earth, after expofure to a white heat for one hour,
became cauftic, and made lime-water, fimilar in properties to.
to that mentioned at § Ift. E.

K. Some of the part not atted upon by the nitrous acid F,
diffolved entirely by boiling in highly concentrated vitriolic
acid, and wholly feparated again by the affufion of water. More
water was added, and the whole was boiled again ; but the fil-
tered liquor gave no figns of precipitation upon the moﬁ liberal
addition of mild fixed vegetable alkaly.

CONCLUSIONS.

It appears, therefore, that 1co parts of Derbythire cauk

centain .
Marmor metallicum - g9,§
Calciform iron = - 5

- ' 100

And it is probable, that the redder pieces contain a little more

aron,

SSECT1I1QN IV
Terra, pqnderofa vxmolata.

Variety, radiated Cauk.
Gypfum cryftailifatum capillare. CRONSTEDT Min.

§ 19. B.
From: Rennaly by the Bog, near Mmfterlcyn in. Shropfhise,
fifteon miles from Salop, on. the road. ta Montgomesy. ‘

More
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More obvicus Properties.

Somewhat gloffy, like fatin ; yellowith-white, opake; com-
pofed of flender fpxculoe fet clofe together, and pointing from a
center.

In fome. pieces there are concentric circles of a femi-tranfpa-
rent horn like appearance.. It is not vety bnttle, may be
fhaved with a knife; lofes little-or nothmg of its weight by
being made red-hot. Its fpecific gravity 4,000 but after
~ foaking one might in theuw‘atc;; 4,200, or more.

’ EXX®PERIMENTS,

When treated in the fame manner that the Derbythire cauk
was, in the preceding fe&wn, 100 parts of it appeared to
contain -

Marg:p_r metallicum - 97,7
. Calciform iron - = 2,3

100

Sufpe@ing that the prefence of fo fmall a proportion of iron
could hardly occafion the whole of the apparent dxﬁ'ercnces be-
twixt the Shropﬂnre and Derbythire cauks -and" the marmor
metallicum ; and thinking it not improbable, that they might
contain lead; I mixed fome of them ‘with' charcoal-duft and
borax, but could not by means of the bxlow-plpe px‘oducc ahy me-
tallic - appearance, z)llthough vitriol of lead; treated in the fame
manner, ‘was readily reduced. :

+1 then mixed four parts of eauk with- one part of vitriol of
lead; the lead could flill be reduced, though not fo readily as

before.
<7 GENERAL
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GENERAL OBSERVATIONS,

The terra ponderofa feems to claim a place betwixt the earths
and the metallic calces. Like the former, it cannot be made
to affume a metallic form; but, like the latter, it may be pre-
cipitated from an acid, by means of phlogifticated alkaly. In
many of its properties it much refembles the calx of lead;
and in others, the common calcareous earth, but fiill feems
fufficiently different from that to conftitute a new genus, as will
appear from a little attention to the following circumf{tances.

Terra ponderofa, ' Terra calcarea,

When diffolved in water, preci- | Diffolved in water, does not
pitates upon the addition of | = precipitate upon the addi-
the {malleft portion of vi- tion of vitriolic acid.

*.triolic acid. '

Its gypfum, therefore, is in- | Its gypfum, therefore, 1s fo-

foluble. - luble..

With the nitrous and marine | With nitrous and marine zcids
acid, forms cryftals which forms falts fo deliquefcent
do not deliquefce. that they cannot be kept in

a cryftallized form.
Decompofes vitriolie falts via | Does not decompofe vitriolic
bumida. ~ alts.

“ It has been called terra ponderofa, or heavy earth, upon
account of the great fpecific gravity of its gypfum; its fpar
is likewife heavy enough to countenance fuch an appellation ;
but the earth itfelf does not appear to be a heavy fubftance,
and T imagine the great weight of its compounds with the
vitriolic and agrial acids is owing to the abfence of water.

Birmingham, Nov. 1783,
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