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A Continuation of the Diftonrfe concerning Vitriol, begun in
Numb. r03. fhewing, That Vitriol is ufually produced by Sil-
phur, aéting on, and concongulating with, a Metal ; and then
making out, that Allom s likewife the Refult of the [aid Sul-
phur s as alfo evincing, that Vitriol, Sulphur, and Allom,
do agree in the Saline Principle ; and laftly, declaring the Na-
ture of the Salt in Brimftone, and whence it 5 derived.

“E\HAT the Vitriolat Salt in common Sulphur differs little

from the Salt in Vitriol, will appear evident to them,
who will compare with the common Spirit, or Oyl of Vitriol,
the Acidity of Sulphur afforded by Brimftone inflam’d under
a Glafs-bell, which being rectified is not to be diftinguifh’d
by any fenfible property from the well-re¢tificd Acidity, or
Oyl of good Vitriol; and they may, I am confident, be fafe-
{y fubftituted for each other, producing in Men and Metals
the very fame effe@ts, being, in any apprehenfion, no lefs
alike in their internal and fecret, than in external {enfible qua-
lities.

The quantity indeed of Acidity, which is obtain’d in the
ordinary ways of operation is very fmall, a pound of Brim-
ftone not yielding above one Ounce, or ten Drachms, the far
creater part being by the rapid Motion of the Flame {ublind
i the Foerm of Flores,which differ not from the commonFlow-
ers. I have been often affur’d by a Kinfman of that admira-
ble Mechanift Cornelius Drebbel, that his Uncle did, by the
means of conveniently fhaped Veffels, ordinarily obtain out of
2 pound of good Brimftone eight, and, in a very moift Seafon,
ten cunces of Acidity, and was confident he could, by im-
proving the contrivance, recover the entire weight of the
Sulphur; the moifture of the Air zcquired mal.ing abundant
recompence for the avolation of what is incoagulable. I
have my felf, by the means of feveral Mouflrua, reduced
common Erin ftone into the form of an hizhly Acid corrofive Li-
quor, and cven Spivit of Niter, or Aquafortic, well reified,
being digefled on the Flowers of Brimftone, then diftil-
\ed in Alhes, this repeated five or fix times, after the Luft co-
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hobation there will remain with the Flowers near their weight
of an acid Spirit, like that mude by a Bell; the Spirit of
Niter being {carcely changed from whot it was hefore the
operation: And, I fuppolc, that being reiterated frequert-
ly, efpecially, if trefh Spirit be employed, the whele may be
tranfn:uted, abating fome few earthly and metallich Jorti-
cles; the fulphurcous being capable of a fhuid Torm, and are
copious in Oyl of Vitriol, Aquafortis, and muany other acid
Menfhrua, efpecially if any imperfect {ulphurcows Minerals
were imployed with the other ingredients in their pro-

duction.
1 once made out of Vitriol, common Salt, and Arntimony,
a Liquor clear as any Fountain-water, yet the Smell intolera-
bly fulphureous, continuing {o many years: And true infla-
mable Sulphur may feveral ways be recovered out of Oviof
Vitriol, or Sulphur, many times rectified, and in appearance
free from fuch mixture.  We formerly mention’d its fepara-
tion by means of vinous Spirits.  Alfo, if mixt with Oyl of
Turpentine, and diftilled, at the latter end ftore of Brimftone
will fublime : I fuppofe, none will afcribe this to the Vege-
table Oyl, which is only the means of its feparation, being an
appropriate Menflruum, or diffolvent of fulphurcous Bodies.
1 his recals into my mind what I have often obferv'd, (and ¥
fuppole it always happens) in the preparation of Ballom of
Sulpbur with the faid Oyl of Turpentine : After the Oyl is
fatiated with Sulphur, it lets fall ftore of fair Cryftals; an
cvident proof of its faline Nature: For, although thefe Cry-
ftals broken, within appear full of Sulphur, their outward
parts or fuperficies feem perfect Salt, by vertue whereof they
are difpofed to cryftallization. It may indeed be objected,
that cryftallization is not a f{ufficient proof of z faline Nature,
the effential Oyls (asthey are called) of Annifeeds, Fennei-
feeds, and of many cther fubftances being very prone to cry-
ftallize, where there is 1o fufpicion of their abounding with
Salt.  But this Objection is fo far from invalidating my affe:-
tion, that it rather confirms it, moft eflential Oyls abound-
ing no lefs with Sait than common Sulphur, into which I have
often converted them without additament, or fufpicion c;x"
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Tranfmutation.: Which, together with feveral other Expe-
riments and Obfervations, induce me to embrace that Jucky,
or rather judicious, conjecture of the defervedly admired Car-
tefins, That Sulphur confifts of Saline Particlés inclofed in ftove of
branched Oleaginons Matter, and may be predominant in [ome
Subftances, but is no where pure and [eparate from the other Prin-
citles; for then it would smmediately vanifbinto Air, being al-
ways mixt_with eitker Salt, or Earth, and then it appears
21 a dry Form; or with Water and Spirit, and then in a
Fluid,

PBut to return whence we digreffed : Nothing can more ful-
ly demonftrate any truth, than the confideration of the fof-
lowing Experiment doth the Affinity, 1 had almoft faid, Idey-
tity of the Saline Principle in Sulpbur and Vitriol,  Take thin
platesof Copper, cement them carefully with common Brim-~
{tone, ftratum [uper fratmin (as Chymifts love to {peak) repeat
the operation four or five times with frefh Sulphur; moft of
the Copper will be converted into Vitriol, which diffolved
in Water, and moft of that evaporated, it yields very beau-
tiful AzureCryftals. The fame may be effe¢ted with [ron; or
take the Acidity of Sulphur (corruptly called its Oyl) moi-
ften therewith filings of Copper, or Iron, then free them by
Fire, or Air, from fuperfluous moifture, repeat this twice, or
thrice, and afterwards with common Water, you may extract
a fair Vitriol, which by the Chymifks is called Vitriolum Mar-
tis,or Veneris,according as the one,or the other Mettal was im-

loyed in order to its production ; which fame Mettals being
diflclv’d in any acid Menftrua, and cryftallized, are converted
into Vitriol, This is fignified unto us by the common name of
Vitriol, vulgarly ttiled Cuperofum, quali Cuprum evofum ; that
being the Mettal wherewith tis ufually affociated.  Sulphur
indeed is found mixt with moft Mettals and Minerals, Gold
and. Silver not being excepted, the moft expert Mineralifts in
Peru, accounting abundance of Sulphur an efpecial fign of rich
¥ See c. 19, of the 1t Buok  Or€: And among the ricige{’c Ore'o_f the
of Merels, doclaring the mountain Porefi ¥ are fuch quantities of
. mlspi‘:”i,f’b;’:,f? Brimflone, that the cavities and hollow

fo iarba, and tanfluted  places are prefently filled with flame, if
in2o Evgii’h Anno 166Gq. 4
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a candle touch or come very near their fides. Yet they do
not ordinarily tind Vitriol in mines of gold and filver (un-
lefs mix'd with other mettals) becaufe thofe bodies are fome-
what too compaét tor the fulphureous {pirit to diflolve aili{-
ted with a [mall degree of heat; whereas all ores, which touch
on cooper or Pyites abounding in Sulphur, do alfo afford
Vitriol ; copper being an open body, and more eafily foluble
than any other mettal: For, it will prefently, though crude,
diffolve i1, and give a deep tincture 1o, common Volati}
urinous {pirits; which cannot be affirmed of any other met-
tal, howloever prepared; and thercfore no wonder if it be
by the fteam of {ulphur fo eafily converted into Vitriol :
‘And in the bowels of the Earth it is, I do conjecture, moftly
produced after this manner,

An acid falino-fulphureous fteam (fuch we have proved
that of common fulphur to be) infinuating it {elf into a vein

“of copper, corrodes it, and uniting therewith becomes Vi-
triol.  So it doth by mixture with iron, and other minerals ;
whence being wafhed by water, it produces acidzle of divers
kinds, according to the nature of the minerals, whereswith
the acids is united. And that Vitriol and Vitriolate waters
are thus produced, is hereby confirmed, that many ores and
Pyrites being diftilled per defcenfum, yield abundince of com-
mon f{ulphur; the remainder afterwards affords ftore of Vi-
triol, although before calcination it would have yielded none;
the fire enabling the fulphur to corrode, and affdciate with,
the metallick parts ;. that which is without mixture of met-
tal, or which hath thereof a very {mall proportion, conti-
nuing under the form of Brimftone.

This to me feems the reafon, why Vitriol and Brimftone are
ufually found together, thofe minerals and pyrites that bound
with one, being ufually impregnated with the other; Vitriol
not being a diftinct principle, but the genuin off-fpring of
{ulphur, its material caufe, and fire and air the efficient cau-
fes of its production. I {peak of Vitriol generated iu the
bowei. of the earth; for it may be, and is, often produced
above ground by the aerial falt united with mineral fubftances,
copioufly contained in marcafites, which it extricates, and
concoasuiating therewith becomes a Vitriol,
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You will not, I fuppofe, be much ftartled at thefe words,
Aerial falt, after the credit you have lately given a difcourfe
concerning the Volatil Salt of Vegetables, vwhich upon their Pu-
trefaction or Arefadtion expiring into the air, that muft necef-
farily abound therewith, befides abundance of the fame fub-
ftance, which tranfpires from animals, and is fublimed by {ub-
terraneal fires, whereof I may hereafter render you a more
particulor account. I fhall at prefent only affirm, that this
Aevial Salt, which T have many ways procured, whilft in
the air, is altogether un-fpecificate; I mean, freed from all
union with, or determination by, any {eminal principle ; (the
primordials of all [pecies in the univeife being, in my opinion,
fpermatical ;) but being once at the command of the archi-
tectonick power of any [pecicr, whatfoever trat be, it is by
it, with otiier matter, determined in order to the formation
and augmentation of the Individuuir, and propagation of
the {pecies, and, upon the diflolution of its dweiling, returns
whence it defcended. Befides this, there is alf, in the air
and acidity, as is evident in iron-bars, whole fuperficies is
thereby refolved into a fubtle crocus; alfo in the turnithing of
polifh’d mettals, where Pit-coalsis much burnt, ne r unto
and on the Sea, and where expofed to certain winds; truths
fo common and obvious, that I need not expatiate on, or
much labour to consirm, them.

This acid {pirit with the fale,Jalt mention’d,are inftruments
by nature, imployed in almoft every operation; elpecially
the falt, without which no perfe¢i animal can {ubfift a mi-
nute, and all vegetables deprived thereof do immediately de-
cay. I{hallinthis difcourfe have regard unto them only as they
contribute towards the production of fults. Its well known,
that feveral minerals and Pyrites, which are to the taft alto-
gether infipid and elixiviated, would yield not a grain of falt;
being expofed unto the Air are refolved into a powder, and
afford fome, allom, others Vitriol copioufly. Sometimes the
minerals require previous Calcinations, which opens and re-
laxes the compages of the bodies, fo that the air may have
more eafy ingrefs. And itis, I think, by moft allow’d, that,
after all the falt is extracted out of earth inxpx'egxlated_\'{itil
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vitriol, allom or niter, the faid earth being expos’d a fuffici-
ent time into the air, acquires frefh fupplies, and that in
fuch quantity, that many have concluded (which I can nei-
ther contradi¢t or confirm) than in an hundred or fome few
nwore years the earth would yield more falt than its whole
bulk amounted to in the beginning of the operation ; a great,
if not the greateft, portion whereof muft be deriv’d from
the air. And it is particularly remarkable in vitriol and al-
lom, that their {pirit being put into a commotion or fer-
mentation by either heat or contrary-natur’d fpirits, the glaf-
fes which contain them being well clofed, although large
and ftrong, will be crack’d or broken in pieces; which feems
to proceed from the expanfion of fome of thofe prodigioufly
z&ive {pringy particles, wherewith the air abounds, which
together with the aerial falt were arrefted by the vitriolifi-
ing principle, and {et at liberty by the tumultuating liquor,
the change of whofe contexture might occafion their dif-
miffion, the unbending of their {prings, and the effects which
thereupon enfue. But, whether the vitriolate marcafites are
only magnets, to attract.and {pecificat the aerial falt and {pi-
rit; or whether thefe are aswell active, as paffive, feparating,
comminuting, and after combining with the mineral parti-
cles, {o that the refult is different from what ejther of them
were before fuch union, I leave unto farther enquiry : For,
though I could fay much on this occafion, yet I thall defer
it, until fome few more experiments have enabled me to
make more perfect difcovery of a truth, which is not fo
obvious as moft may imagine. ;

I fhall now proceed to demonftrate unto you the affinity
between allom and wvitriol; 1 mean, the natural, not common
factitious allom ; fea-falt, alcalies, and urine being ufually im-
ploy'd in its produétion. Now, witriol not only in England,
but in f{everal other parts of the world, is ordinarily found in
the fame vein, and {fometimes in the {fame parcel thatyields
the allom: which may by feveral methods be feparated from
each other. The mineral of ailom, if mature, elixiviated
yields it Salt prefently; if lefs mature, it requires previous
calcination ; if very immature, it muft not only be burknt}
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but long -expos’d unto the air. The caufe whereof {eems
the very fame with that we lately mention’d in our account
of the production of witriol; the allom, asthat is, teing pro-
duc'd by the {ulphurs acting on, corroding of, and concoagu~
Iating with, fome mineral fubftance, which ufually partakes
more of terrene and ftony, than metallick, nature; although
vet-mettal is: often found to be.contain’d in the allom, ftone,
-or ore. And that the {ulphur is the chief efficient and ma-
terial caufe of its production, appears from hence, that ma-
ny allom-ftones (as the vitriolate) diftilled per defienfum,
-vield good brimftone; and all allom, ftones, or ore, during
culcination, emit a fuphurcous fteam. An inquifitive natu-
ralift of my acquaintance did gather from the very fame
rock, and that within a few inches of each other, vitriol,
allom, and fulphur; all of them excellent and perfe& in
their kind. Indeed they are {o nearly allied, that I can b
fome pretty artifices (too long to be here defcrib’d) con-
vert allom into vitriol, or vitriol into allom, which thall
be the fame to all intents and purpofes (as we commonly
ipeak) with the natural.

Allom - diftill'd into an acid {pirit with copper or iron, be-
comes good vitriol ; and witriol freed from its metallick
parts becomes aluminous; and diftill’d, yields a {pirit {carce-
ly to be diftinguifh’d not only by tafte,but even by the moft
nice and accurate fcrutiny, from that of allom. And
(which doth in fome meafure illuftrate this affinity) I have
often obferv’d reéified oyl of vitriol and {pirit of fulphur
to coagulate and becom¢ folid tran{parent concretions, ex-
atly refembling allom éyfallized, with which compard,
I am confident, the moft judicious eye, without the af-
fiftance of the palate, would find little difference.

Having analis'd @vitriol, and fhewed, that it is ufually pro-
duc’d by fulphur aéing on, and concoagulating with, a me-
tal; and that allom is the refult of the faid fulphur, compre-
hended in, orunited with, bodies lefs metallick and more ter-
rene; and having, I think, fully evinced, that {ulphur, vi-
triol, and allom do agree in the faline principle, which is in
all originally the fame, perhaps a little chang'd by the bodie.Is

with



(73)

with which it is affociated : it remains, that T thould declare
the nature of the falt in Brimftone, and whence it is deriv’d.
Brimftone confifts of mineral fulphur, and an acid f{alt,
which being united, it is no difficult matter to conceive, how
it thould become volatil, if we refleét on cinraber and [whli-
mate. In onz, mercury is {o difguifed by a little fulphur, that
it feems a mineral fubftance of another nature, and, abating
the colour, not unlike antimony: In the other, {alts very acid
and fixt are rendered {ufficiently volatil. Now, whence the
brimftone fhould derive its fulphureous particles, will appear
very obvious to them, who have obferved, how much the
bowels of the Earth abound with bituminous {ubftances.
What ellc feeds all the f{ubterrancous fires? Whatan mu-
menfe quantity thereof is lodged in the earth, will be attel-
ted by our large and numerous coal-mines, and by thofe
eruptions of bituminous {ubftances in many quarters of the
world, among which that, called Napththa, is {o purely ful-
phureous, {o free from mixture with any other materials,
that upon the very approach of fire or flame it is immedi-
ately inflamed, and fcarcely to be extinguifh’d, until wholly
confumed. As for the [aline principle of f{ulphur, I con-
clude it to be common [alt, which, together with the aerial
falt before mentioned, is the foundation of.all faline fub-
ftances in the univerfe. FHow it comes to be fo much diver-
fified by ftrong and violent heat, or long and eafic digeftions,
as alfo by its acting on, and combinations with, particles of
different nature, I fhall at your next fummons endeavour
to make manifeft, it not being an ungrounded fancy, but
a perfuafion derived from many experiments and long ob-
fervation. 1 fhall at prefent only affure you, in reference to
the prefent difcourfe, that I can with common [alt make both
<itriol and allom, hardly diftinguifhable from the natur:l.



