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Experiments of Refining Gold with Antimony ; made by
£, jonathan Goddard.

The Firft with [everal parcels of frefb Antimony,

Here was taken of Crown-Gold (whichis, as they call
it,of 22 keratts fine, or 1*; and the Alloy is part
Silwer, part Gopper , more of the Gypper for the moft part)
to the quantity of 7 pemy weight and 10 grains, i.e. 178
ratas, This was melted down with two ounces and two
¢rachms of Antimony(about (ix times as much as the Gold.,)
And becaufe the Gold was put in plates, for the more cer-
taie meiting and mixtares the firtt regulns of Gold being
eparated from the Antimony, both were powdered apart,
and rhe regulms.in the Melting-Pot Jaid upon the fame 4n-
¢t/=ny, and fo both melted down again, In beth which
meirings fuch an heat was given,as made all of a clear light,
even red heat,and boiling, Then the Pot was taken out of
the fire, and all permitted to feparate, fettle, and cool in
it. Upon breaking the Pot the regulus of Gold (being ves
ry diftin& in the bottom, and eafily feparated from the 4n-
timony) weighed 6 peny weight and 19 grains (163 grains,)
IV.E. That this way of cooling all in the Pots was ob-
ferved in all the following Experiments, for the more cer-
tain feparation and fettlement of the Regulus , without ef-
fufion into the Antimony-Horn ( as they call it ) .or hollow
Iron-Cone. Which effufion, by confounding and cooling
the mixture, may Be {oime hinderance to a more perfeé fe-
paration. And to be fure, in the bottom of the Cone
there is always a thin cruft of the crude Antimony, trouble-
fomto be feparated, without taking off fome part of the
Regulus.

Note alfo, That Borax was ufed in every Pot, .for
prevention of the fticking of the Regulus to the bottom,
and the Antsmony to the fides of it ; fo that both were got-
tenoff clean and in full quantity.
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Of the Regulus a piece was broken off, which weighed
1 peny weight 14 graiss and an half (382 grains,) and was
kept to berefined wpou the Copel apart.  The weight of
the Remainder was therefore g peny weight 4 grainsand an
half (124 grains.)

This Remainder being powderd and put apon equal
quantity of freth dntimony, as at firlt, (i,e. two ounces and
a quarter) and melted down, the Regulus weighed 3 peny
wefghs and 2 grains, (74.grains).

The other Piece of 1 penyweight 14 grains and half, be-
ing refined on a Copel from the Astémomial fubftance mix-
ed with it (by exhalation, promoted fometime with a blaft
upon it, -efpecially toward the latter end, as in all the fol-
lowing Experiments of Refining upon the Copel) weighed
1 peny wesght 6 grains and half (303 grains:) and upon
melting with Borax ina Crucible, loft not above half a
grain.  So that the weight of the whole to the Gold it held,
wasas 38} to 30}, or the Gold almoft { of the whole.

The latter Regulus weighing 3 peny weight and 2 grains,
(i.e. 74 grains) being Refined in the fame manner, weighed
2 peny weight and 15 grains, (i e, 63 grains.:) the Gold
holding proportion to the whole, as 63 to 74, that is near
upon 4 of the whole, So that the fame Regulus of Gold
and dntimsony, in palling through new Antimony, though ic
lofe much in weight, yet there is not a proportionable lofs
of Gold: but is richer in Gold, as is proved by this and
many other Trials; and o appears to fenfe, being of a
redder complexion, more tough and harder to pow-
der,

Both the parcels of Antimony being {aved for feparating
the Gold remaining behind in them ; they were feverally
mixed with equal weight both of Tartar and Nitre, and
then fired, and fo reduced to a Regwius. Then the Regulus
of each,exhaled and blown off vpon Copels. Of the firft:
parcelof Amtimony, wherewith the Gol/d was firft melted,
the Regulns being exhaled, there remained in Gold 1 peny
weight 12 grains (36 grains.) Which upon meltingina Cru-
cible loft fomewhat, but fcarce half agrain. o
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Of the fecond parcel of Antimeny, wWherewith the firft
Regulus of Gold and Awtimony ( weighing s peny weighs
44 grains) was melted, there remained in Go/d 1 peny weighs
3 grains, (27 grains.)

All the other parcels were fine Gold to fenfe , upon the
Touch. Only that out of the firft Antimony was apparent-
ly unfine and pale, from the Silver in the original Alloy
mixed with it, and not from any remainder of Antimony :
as appeared by the inconfiderable wafte upon melting in a
great heat withablaftuponit: And alfo by the Toughnefs
and Malleability : and by comparing it, on the Touch-
ftone, with Sovereign-Gold allayed with Silver, to which it
did agree, but wasfomewhat paler; holding, to the judg-
ment of fenfe, labout a fourth part of S#lver, as the Sove-
reign-Gold doth a fixth, Neither was it altcgether free
from Copper ; becaufe,upon Nealing,it always turned black
on the furface.

But for more exa& difcovery, it was taken and firft Re-
fined with_Lead upon a Copel, for feparation of any Cop-
per that might be in it. Upon which operation, it came
forth 1 peny weight 9: grains ( 33% grains;) which was
2% grains lefs than it wasbefore.  Afterwards this laft was
melted with betwixt two and three parts of Silver, and fo
wronght in Agws fortie for feparation of the Silwer: and
there remained in Gold 1 peny weight, 4 grains (283grains)
which was five grains fhort of the former, And yetitap-
peared,upon the Touch, not fine, but paler than Fine-Gold ,
and deeper than Crown- Go/d allayed with Silver. So that
what remained in it was neceflarily of Silver; and it might
be eftimated about 23 keratts fine; or to hold in fine Go/d
about 27 grains,

‘What lofs of Geld was upon this Refining with Ani-
mony, may cafily be computed. Firft, one twelfth isto be
deduted from the firft quantity of Crown-Go/d, being
7 peny weight and to grains , ( 198 grains) for Alloy ;
whichis 14 greimsand 5. So the remainder is,6 pewy weight,
19graiws and §, oOr 163} greius,
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Then the feveral parcels of Fine-Gold recovered and
feparated from the Regulus of Antimony and Gold, and alfo
from the parcels of the. crude Amtimomy reduced to Ra-
gulws are tobe added together : that istofay, ¥ pemyweight
6 grains, 2 penyweight 15 grains, ¥ pemy weight 3 grasns,
and 1 pesy weight 3 grains (the 27 grains laft mentioned 9
All which amount 0 6.pemy weight 3 grains.  Whichbeing
deducted from the firlt quantity of 6 peny weight 19 grain:,
the difference is 16 grains, whichis 1 tenth and 3 {ixteenths
of one tenth,

For a more particular eftimate, where and how this lofs
of Gold arifeth, it appeareth, that the parcel of Antimony
wherein the Gold was firft melted, is to be charged with
163; grains of fine Gold.  Toward which, the firft Regulums
weighing 6 peny weight 19 grains, (163grains) (in propor=
tion to tha piece of the fame, weighing 1 pemy weight
14 grains and half, and producing, upon refining on the
Copel, 1 penyweight and 6 grains of pure Gold) muft hold
128 grains ot fine Gold. Then 1 peny weight and 3 grains
{27 grains) of fine Gold, eftimated to be contained in the
1 penyweight and 12 grains, feparated from this parcelof
Antimony, and refined both by the Copel and Parting-
water (as inthe former account given hereof ) beingadded
to the 128 grains, wakes 155 grains: which is fhort of
163 grains, by 8grains ; and fo much was irrecoverably
loft in this parcel of Amtimony.

The piece of Regulus weighing s peny weight and 4 grains,
(or 124 grains) melted with the fecond parcel of Ants-
mony (in proportion to the former piece broke off, weigh-
ing 38 grains, and upon refining yielding 30 grains of pure
Gold) mult contain 98 grains of the like Gold, and fo much
this fecond parcel of Amtimony muft be charged with.
Toward which, the Regulus weighing 3 peny weight and
2 grains , being refined, produced 2 pemy weight and 15
grains (63 grains). And that Geld feparated from the fame
Antimeny , being 1 peny weight and 3 grains, (27 grains)
added to the former, make 9o graims: fhort of the firt
quantity charged on this parcel of Amtimeny by 8 grains.
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Some lofs of Gold may be upon powdering of the Re«
gwlus (richin WGoId ) in an Iron-Morter, (for the more cer-
fain mixture with the Antfmony than if it were put in in
lumps) as alfo by the papers neceffarily ufed, But it is
moft probable, that the greateft lofs was by fmall fparks,
whiich continually fly up while the dntimony isin a boyling
hear with the Gold ; which is always given it for the betzer
fatisfation concerning the through melting and mixture,
Thefe Sparks appear heavy, by their rifing not very high,
and moft of them falling down again upon the Metal and
within the Pot : but many fly over into the fire,

Thefe Sparks appear to be Gold thus: When the Pot
was covered with a plain fmooth Earthen-cover, fo that
many of them,uponappulfe, did ftickto it, and colourd
itof adeep-Red 5 Ag. fortds. was firft poured on, which
did not diifolve or fetch off any thing: after 4. Regim,
which did plainly work upon that fubftance, "and ran
off yellow, like a folution of Gold in the fame Wa-
ter.

It isnot improbablealfo, that fome lofs of Gold may
be upon the firing of the dutimony (after the feparation of
the Golden Regulus) for reducing it to a Regulws with
Tartar and Nitre., which make a vehement conflagration
with abundant fparkling.

It hath been fuipetted,that fomewhat of the Gold may be
diffipated by che blalt upon. the Copels in refining it from
the Antimony-remaining-init. Butthisis not o probable ;
becaufe Gold hath been melted feveral times-with a greater
proportion of ‘Regulus of Antimony Simple, than is con-
tained in the Golden Regulus, and refined from it with the
greateft heat and blaft that could be given, without any lof
And it isthe conftant praftice of fome Refiners, who to
give their Fins-Golda higher colour for Gilding, to put to it
one third or fourth part of crude 4ntimony, or of Regulws of
Awntimony, and with a great heatand firong blaft work it off}
in which operation,in fome Ounces of Go/d,they lofe not.one

Grain,
Abé.
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The Secnd Experiment of repeating the Operation with the
Jome Antimony.

There was taken of Crown+Gold to the weight of s peny
weight 21: grains. Which was melted with one eunce and %
(about a fixfold proportion ) of Antimeny. The Regulue
weighed s peny weight and 3 gr.

From this, a piece weighing v peny weight and 6 grains,
broken off and referved for refining by it felf 3 the re-
mainder, being 3 pemy weight and 21 grains, was melted
down again with the fame Antimony , being powdered and
put ou the top: and thereupon the Regwu/us came forth,
weighing 3 peny weight and 19 grains: fo that here was no
confiderablelofs.  And there is ground to fufpe&, that it
might be upon fome accidental difference in the managing,
that the Regulns did not fo perfe@ly feparate and fettle:
For inall other Experiments of melting the fame Regulus
again with the fame Antimony, the Reguins gained weight ;
as in the next following.

From this fecond Regulus, a piece broken off and re-
ferved for refining aparr, weighing 1 pesy weight and 12 g7,
the remainder being 2 peny weight 7 gratns, was melted
down, as the former, and in the fame 4nt7mony. Whereupon
the Regulus came forth in weight 3 pery meight 5 17 graiss
being here gained to 55 grains, making the whole 72 grains,
i.e. between 2 and :.

The ficlt piece of t peny weight and 6 grains , being re-
fined upon the Copel, produced of Fine-Gold 1 p, weight
jult: which holds in proportion as 24 to 30. So thatit
contained four fifths of Go/d, and but one fifth of Antimonial
fubftance in it,

The fecond piece weighing 1. w. and 12 gr. being re-
fined upon the Copel,produced of fine Gold 1 p.w. and 4 gr.
iu proportion of 28 to 36, which is rather lefs than four
fifths, asin theformer ; but the difference is inconfiderable
for quantity,

The



(959)

The Regulm, upou the third melting, weighing 3 peny
weight, refined upon the Copel, produced of fine Goid
2 peny weight and 7 grains. This holds in the proportidn
of four fifths: bur fomewhat fhort of the next be-
fore.

Upon thefe comparifons, in this Experiment of repeat-
ing the melting of the Regulus with the fame dntimony,the
Regnlus gaineth weight each time, bur is in proportion lefs-
rich in Gold: botk which are contrary,in repeating the
melting of the Regulus with frefh Antimony, as in the former
Experiments.

The remaining dwtimony being reduced to a Regulus by
firing with MNitre and Tartar , of each equal weight to it
felf, and that Rega/us exbaled upon the Copel, there ree
mained of Gold 19 grains. This was lefs fine than that
fetched ont of the firlt Antimomy , in the former Experi-
ment of paling Gold through feveral parcels of Antime-
sy ; though lofing litle fenfible in weight , upon melting
with a ftrong heatand blaft uponit.  So that the impurity
was not from any remaining Amtimonial fubftance in it;
but from the S#ver and Copper mixed with it in the firft
Alloy. And thefe were efteemed to be abouta third part,
by the judgment of the-eye upon the Touch-ftone. . And fo
proved upon refining ; firft with Lead upon the Copel, for
ferching out the Copper ; upon which it weighed 17 grains
and half, 4. e. one grain and half fhort of what it was be-
fore : and then with Ag: fortis, after the melting down with
more than the double weight of Silver ; upon which Ope-
ration there remained 15 grains, and that not perfe@ fine,
but retaining fomewhat of Silvers but finer than Crown-
Gold allay'd with Silver ; upon the Touch, about -twenty
three kératts.

For computing the lofs of Go/d upon this refining from
the firt quantity, widelicet, § peny weight a1 graims and
half,a Twelfth part, (whichis 12 grains, fave about one
fixth of a grain )being dedufted for Alloy,the remainder is
5 peny weight 93 grains,and &, And the feveral parcels of
fine Go/d produced of the Regulus, according to the ac-

count
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count given in particular, added together; wid. 1 peny
weight , 1 peny weight and’ 4 grains, 2 pemy weight and
7 grains, and about 12 grains of fine Gold reckoned for
the 19 grains of impure recovered out of the Antimny ;
all together make 4 peny weight and 23 grains : fhore of the
s peny weight and 9 grains, by about 1o grains; ie.asio
to 129, orvery near one thirteenth.

The Third Experiment of exhaling the whole
Antimony.

A parcel of Crown-Gold, weighing 3 penyweight 10 g7,
and half, was melted down with an ounce of Adntiminy
(abourt the proportion of fix to one); and the dntimony
was exhaled in the Crucible to a Regulws, Then the
Antimonsal part of that Regulus was exhaled on a Copel,
Whereupon there remained 3 peny weight and 12 grains:
which was more than the firft Go/d by 15 grain, This muft
happen, for want of a heat ftrong enough at laft to force
off .all the Antimonial fubflance, Whence afterward, upon
melting in a Crucible, it cawe fhore 4 graivs; vid, 3 peny
weight 8 grains, which was but 2% grams fhort of the firft
quantity, and is the lealt part of the proportion of Copper
that muft be in it,” according to the ufual Alloy of Crown-
Gold: whichis generally two parts to one of Silver, or at
leaft the half,

So that #utimony ina far greater proporiion, doth not
fo much, as Lead, in exhaling or feparating Copper from
Gold; if the work be done meerly by Exhalation: but
doth only retain it with it felf, Whilft the Gold feparates
and fectles in a Regulus at the bottom. Neither is it fo de-
ftroyed , but that it may, in part at leaft, be united to the

Gold again.

That
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That there remained Copper in this Gold, appeared farthes
by the black complexicn of it upon Nealing.  As alfo by
the lofs upon working it with Lesd on a Copel : where-
upon it came forth 3 peny weight 4 grains, i. e, four grains
fhore.

4 Relation of & Monfirous Birth, made by Dro S, Mortis of
Petworth in Suflex, from his own obfervation: and by
him fent to Dy, Charles Goodall of London ; both of the
Colledge of Phyficians,London,

T Petworth, Decemb. 20. 1677, one Joan Pets, a
Butchers Wife , afier moft acute pains was by her
Midwife delivered of a monftrous Female Birth,

It had two Heads Both the Faces very well thap’d. The
left Face looked Swarthy: and never breathed. And the
left Head was thebigger ; and ftayed longer in the Bearing.
The right Head was perceived to breath ; but not heard to
cry. Betwixt the Heads was a protuberance, like another
Shoulder. The Breaft (and Clavicles) very large ; about
fewen Inches broad.. But two Hands. And but two Fe-t.
Parens hath a Figure anfwerable to this Defeription, ex-
cepting the Protuberance above-faid.

Asto the Inwards : the Brain, in each Head, was very
large. The Spina Dorfi, from the Neck to the Loyns, was
double. There were alfo two Hearts, one on each fide
the Thorax, The lefe Heare the bigger. And two pair of
Lungs; one infolding each Heart. Thofe in the left fide
were blackifh ; the other looked well.  The Mediafinum
parted the two Hearts one from the other,

The Aorta and Vena Cava, below the Diaphragm, (ingle :
the Diaphragm having only three perforations, asis ufual,
But a little above it they were each divided into two
Branches, diftributed to the two Hearts in the figure of a
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