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XX. - Experimes and O .fervions on zhe Difolution of Mezals= 
in Acids, and their Precipiatzons, wth an Account of a newt 
compound acid MeSruum, zfef l ir fame technical Operations 
of parting Metals. By James Keirg Ey<q. F. R. S. 

Read May zoy 7go. 

T N the following Papers I intend to relate two fets of experf 
1 merlts; oneX {hewing the effeAs of cofxpovsdzng zhe vtriolicb 

. .. 

axd nitrox acids in dyolving metals ; atld the vtllerX defcribLg 
fome curious appearances twbxch orcur; in the precititation Gf 

fiIvcrfroan itsJoolutioninnitro?ws acidby iron, and by>ome azher 
JWhJ?ances. In a fubSequent Paper I hope: tQ contitlnue thSe fubjed 
of - metallic di{Colutiotl $ atld precipitatione firIi, by adding fomeA 
expe.rinxents on the g7zantities and kgnds of gas produced 0 by 
diISolvinflg difEerent metals in diflfere1wt acidst utlder ̂ 7arious ci-r? 
cumRaxlces , fecotldly, by fu-bmitang certail} generalpropoJzstzons-> 

Z The EngliIh word J¢olzgtion has twno fignificatlons in cliemiITry, one expref- 
f1ve of the adt of diXolving, as when we fayX tllat 'f ioliltion lS a chemicat 
6 operation;i and the otherj denotingthue fubRaIlce difolved in its folvent, as 
6< a fotution of f1lver in nitrous acid." The Flench language is equally equie 
57ocal, as the wordt " diifolution" is uSed in both the. above-mentioned fenSes I 
treating on this filbjeEt, in which both mearsings were very fIequently required,, 
fometimes in the fame fentence, I co,lld not but be fenfitjle of confuE1onS in the 
Ryle, and I have therefore confined the word folatiaz to exprefs- the fubIlance 
driXolved together with its folverlt and. the word diOol?Wtian to denote the adt of 

diIEolving; 
whic.h 
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which pted2] dcducible froln the faSs related, atldX IaRly, by 
cot-lcluditz$ witll C>ale teSSX4ioss relativea to the xhaory og' me/J#/Zzi: 

g0/a/ag jyireczpi/atio' 

P A 1W T IE 
fOn he efetis of compognding tbe vizrioEic a72d n¢fZrogs vcizds andr 

variogs circtnJUances9 zpn? tffie d0JoA>ian oJn zevlsO 

S E C T I O N F I R s Te 

On the mXre of ozl of sitriol and tZzre 

x. Tlle properties of the feveralz acidsS in their feparate- 
Rat:es7 have beetl inveEigated with confiderable itlduRry alld 
fuccefs atad titofe of one compoundv 4?Ma regzs are svell 
ktaoxXwll oll accoullt of its freqtletat uie ita diliolYing gold: yet 
not otlly variotls otlaer conlLillatiotls vf dififerent acids rernait 
to ;)e examitled 2 but alfo rlze changes of properties t3 vvllich 
thefe mixed acids are ful?JeSn frotll the difE>retlce of circutn- 

RancesS efpecially tl0ie of c§cenZratio89 tempvrzlre. alld of 

tlaat qualtty wl-wicil is called, properly or improperlyS Shla3:i 
cvtion, are fubjeds Ril} opeIl fbr eIIquiry. 

2. As I Ihall have h equnIlt occailon to fpeal; of the phloB i/?i 
cvxion atld depbiJogSi: tia> (f acidsX 1 with to premlte, that by 
thefe tet uls ][ nzeatz ollly certaitl /aZes Olo qaali/,^es of tllofe 
t3odits, but witElout atly t6evreZv>2l r eference. 181]us vitriolic 
acid may be flid to le plllogidicated by addition ctf fulpilur vr 
)tEwer in damrnable azatte!r by w6<ich it iSt cot8W?e- ted illtO ful- 
phureous acid, wittlol:lt dctetniIlillg svhether this chatzge be 

6 caui-d 
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cautEd lzy tEze aSdditiotl of tlle fuppc35ed principe UDHon>- as- 
o<e fet of pl-ilofophers lJeliove or bv the azi;£ztw of the acided 
stlblalm}able fubt}at£e itl dravvitjg t; cual the acid a portiola of 

its acrial pritlciple bystihicll the fulpElurs its other elemetlt, is 

tnade to predol-nitlates as otElers flave lately maintaitled ] t 
svere much to be svitheds that we had ssrords t3tally UIlCOIl- 

laeSed ss7ith theory; that chenzi{is svho diSer frorn eacEl otlzer 
lt1 fOlne fpeciUlatiVe pOitltS, mav yet fpeak tlle falue latlguage, 
and tnay relate their fadts atad otzcrvattotls, svithout havitzg our 
<ttettion cotltitlucllly drawtl ar1de trom thefe to the different 
rnodes of explallation wilicEl have lDeen imagitled. Bat at pre 
feIlt- we have otlly the choice of ternas between nvords dexived 
frolzz the aswcietit tizeoryalld thofe which have been lately 
propoSed by the oppoCess of Xthat theory. 1t1 this dil¢mma I 
have preferred the uSe of the former, 1lot that 1 wiSh to thew 
aily prtediledcioll to either tlleoryX but becauSe that fyRem, hav- 
ing lotlg beetl getlerally adopted, is ullderitood by all parties * 

atld Xprillcipally becaufe, by ufitlg the xvords of the old tlleory, t 
am at litzerty to defiI<e tllen atld to give figaificatio2ls expre\f-2 
{iVe merely of fads,; arld of the adcual fiate of bodries; whereas 
the language and theory of the antiphlog;Ric - chemiRs being 
i!terwovetl and adapted to each other7 the i fot mer cantlot be 
diveRed of its theoreticall reference, and the-refore feems inap-> 
-plicable to the mere expofltion of fadcss but ought to be;; 
referved folely for; the explallation of tlle eloS;X;lles irom whicl 
tllis language is derived. Thus by the deStwitlotl which t harre 
mentiotled of pbloga/?icst¢on, this srord expreSes not the pre 
fellce or exiReruce of all hypothetical pritlciple of isflaalmabiq 
lity; but a certain well-known quality of-acids atld of other 
bodies9 commulwicated to tlaem lzy the additiorl of rnany aftual 
;nflarnrnable- fulzftatlces Thus 1litroUS acid acqtlires a phlo- 
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giFlcated quality by -additioa of a little fpirit of wille, or 1)y 
liRIllatiOa rith aIly illflatumable fulRallce 

3. No tnnto fub0ances are more frequently in the hands of 
themifis and artiRs thatl tviZrgolxc acid and zffre7 yet I IzaYo 
fouIad that a mere mixtllre of tliefev wllen much corlcelww 
trated, polEeSes p-ropertieswlich reither the vitriolic acid 1lor 

-the nitrotis, of tlze fime degree of concetratio, have fingly, 
atld vvhich coaald 1l0t eafly be deduced, a prioriZ by reabIliLlg; 

ft4om our prefexat ktaourledge of the ttleory of cheeniilty. 
4* Having fbund by fome previous trials that a mixture 

compoCcd of nitre diXolved lr1 oil of; vitriol nras capable of 
diXolvilzg filver earlXy and copiou{yS while it did notS affed: 
copper irorlb leads regulus of cobalr, gold, azd platina, I 
conctiveicI, that it uligllt 1)e efeful i-< fome cafes of the partil)g 
of Illver from cop)er awld the -other merals above melltiolled; 
and havi1zg alfo obferved, t1wat the diolv i.tlg posvers of tlae tnix 
ture of vitriolic and-nitrous acids vaLied greettly itl diierCIlt 

degrees of cotacetltratiorl atad phlogiilicatlc)Il, I thouglat thatoat 
itlveIligation of thefe tids rnight be a fubjeA fit for philo- 
fophical c/he£nitiry, and migllt tetid to illufirate ttle tltory of 
the d;iolutio-la of rnetals 91+ acids With thtSe vies-vsJ I lma£!e 
the f(llowing experilnents. 

5 I pUt itltO a -lollg l<ecked retort, the coIztetlts of whiche 
itlcluditlg thz lle£kX svere 1 400 grai-ll meafures I 00 grail} 
rneaisre-s of oit tzf vitriol of the vlfual (lenflty at which it iS 

93repaled ill Englat1d, tllat -s, whei Ipecific graxrzity is to rllat 
of water as ,8-4+ to Is and ICs grai1ls of pure and-cleaIz 
aitre, whixcl] was thetw- d-}ilved il; the wid by tile hent of a 
WSttEr-5a-tll. <O thiS-ItiXtulwe I00 gU8illS o-f Rall-dard {llver 
xvere tdded; t-he tCtCt W8$ e5t itl a Wtt bath ila wl}ich the- 
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8etater was made to boil, arld a plaeultatic / apFaaXrates was 
applied to catcll alay air or gas whict-l might be extricated. 

The filver began to diSolve, and-the lution became of A purple 
or vialet colour. No air tras throwti into the itiverted jar, except 

g a little of the common air of -the retorts : by meatis of the ex- 
... 

panfion which it fuffired from the heat af the water*baril, ald 
from fome 1lit}nous fumes wllicEl appeared- in tlle retort, atid 
wIlich havillg aftetwards cotacleisfEd, occafioned the trates to 
riS alotag tlle lleck of tI:e retort, and mix with the folution. 
the remaining ftlver was theti fep aitated and weigheci, at-ld it>; 
Nvas foutld that 39 grailss 11ad been ditilted * but probably 
tnore would have been diSolved if the operation lzad 1<At beeat 
xllterrllpted by the water ru-ilrg itltO the retort. 

. . 

06. 1t1 -the fame apparatus 20b grailas of llalsdard filver v^7ere 
added to a mixture of ItO $rAitlS of nitPe -previouny diffiolved 
in 2to graitl-meafiruQof oiVl of vitriol ;; and 1LI this folvent 9X 
grains of the filver- were (lilSolvedba wlthout ally proclud1cioli of 
alr or gss. the @elutiatzs wijich was of a violet c(31-ouin, hav 

. ... . 

igg beeh poured out of the retor-ty while war:tn (for with -fo 
large a pmportio-lu of rsitre, Xch -;mixturet, eEpecially aftet 
havitlg dslIIolved filver, are aptfto cotzgeat with fmall dege-es of 
cold)S-- in ortler to feparate- tlle undiflBlted filsrer zfron $st, atid 
having been returlled into the retort svithout this filver, t 
poure-d zoo graitls of water itab the retort, -upon which a-Ilrong; 
tittt@tIlCt took p1a-te itweed the iutiot a1ld ̂ -e waterXe 

. *v. 

and 31et grdill-mealeures of nstrous gas vtere throwtl Irlb the; 
itlterted jar. Upofl po-urirxg 2Q;O griirls mo:re d wAtefr ;nto th-e- 
reet, ;6oo graixl-meaires of k the fime gas wet expelled. 
Further additions of water yicilded ino snom gAs; nelther d:id 
the filarerf tfherx afFefturils added to- this -dilu:ted IbElution, give 
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ally {enfible effervefcetlce or fufEer a greater lofs of- veighe 

. . . 

thaIl tWO gralns. 

7* II1 the fame apparatus IOOa grAills of Randa,d filver were 

expofied to a mixture of 3o. graill-s; of nttre: diINolvefd in.^^oo 
grain".meafUlres of oil of vitriol; alad ill this operatiotl,- 800- 
graiIls of fllver svere diIfolved while at the fame time 4500 
,rainnearures of Ilitrous gas were thronvn illto the inverted 
*ar. When the utldifiolved fulver was removed, 20Q grains of 
water were added to the folutioia, which was of a violet co- 
lov3rX ad UpOtl the mixture of the two fluids an eServe-f; 
cence llappetled; but otlly a few bubbles--of llitrous gas s:rere 
then expelled. 

S. It1 the fame apparatus I00 graills of Randard filver were 
expofed to a- mixture: fof 200 grain-meafilres of oil of vitriolg 
200 graials of nitre, and- 20Q.alllS of water; atld; itl: this 
operation -20 grains of tlle filver werer diSnolved without fany 

fenfible emiElon of air 0 or: gas - 

9. ]X1 theSe experiments, the cppper contained in the Ilandard 
filver gave a reddith colour to the IAline maSs Mwhich was formed 
in the folution, alld feemed to be a calx of copper interfperfe1d 
through t'lle falt of filver. l perceived' Ilo.;oth.er diffierence 
betwecn the effeds of; pure .and Ilandard fllver diffolved in tElis. 
acid. 
- Io. I then ,expofed txn to thef fame mixtu.re of oil of vitriol 

and nitre, in the fame apparatus, and in, the fame circumIlances, 
taking care always to add more metal. than couldG ,be 0 diXolvedst 
that,. by weighing the remainder, the quatltity ,capable of being. 
diIFolved might be found,.as I had done with. the, experiments or 
filver: 'and the refiults were as foliowOi 

I I e No tin was diSolved . nor cal,cined by the mixtures in thye 
proportiotl of zoo grail-meafuves of oil of vitri.ole to' 2,00 grains 
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