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Ofacial Notice. 
'l'H33 1~'lItIC 1\1' THIC ItltUSSEI~S l ~ X I i l l ~ l ' ~ l O X .  

Chi  khindit.y, hg i i s t  I*itli Iirst, t11v lkitisli Scc*iidn of th i  
I3rnsscIs Issliiliition nntl d l  its uonlcnts, with llic impor 
t i rn t .  cs~:cptioii nf nini~~iinery, w i s  tiitnHy tIcstroy:c~ by fir6 
\\'it11 il. pcri.qlicd tlie Clir~niiivil I~idi~stry csliibitn. 01 
Satnriliiy, Angnst, 1 U t  11, t lie I~oyzrl C'oniini.wioii nitrt iinc 
rcsolvctl to rcrcunsiitiite tlic Swtion i n  tlic SiilIo ilrs YCtes 

As nicnilic~rs of  IIic Society . form iio iiiconsitlernlilc 
li&tion of the coniniissinn. IhIiibitors, i r i i d  Jiirg, it i! 
Iiolieil tlint they will 1cs~~nn11 \vithrint~ tlcliiy to the ofliciit 
invitirtion l o  [orin n fresh Esliibit of the ItIitisli C'licniica 
1ntliistriw. The ofic!cs of tlic nritisli C(0niniission nro ILI 

Qiiecii L\niic's Clinnilicr~, \\'cstniin.qtcr. . . . . . . . . . . . ,.. . . . . . . - . . .. . . _ _  . - .- . 
___--I_- -. .. . 

Liverpool Section. 
.lfcr/i//g lirltl (11 llic Uiiiucrdy. ON. I l 'cdnrsdry,  

Jo/cictrry 12th. 1910. 

No. 16, V O L .  XXlX.  

ConsitIer now t ~ i u  cwc wl~cru, t ~ i o  osygon contiincd in. 
tho .tiidton inutiil csinfs nininlg as i\grO, ni id  to orily a: 
vcry slight cstont xu 0, nn t l  0 (" clio~~iicnl " solutioii): 
AH before, tliu ~nws, of ninss-nction ant1 distribut.ion Icnil t o  
Llru cqiintionn 

Ag,oyr20..\g-t-O ; C;\a?i>=k,:Co 

0,ZBO ; Co:=k,C; 

- 
C,ig20=const. X J  1'0,. 

AH by our ii~~itiiiptiun thu osygon of tliu AqZO doilstitubq 
tho ninin b n ~ c  of tho oxygen contnincti II! tho" iiioItui 
niohl, tliu laat oc~iintion nlio\vs 11s tlint tliu c,onconlrntio,n 
of tlio tlissolvetl osygon \vill.Lw proportiorin1 to tliu sqirnro 
root of tlio oxygon-prcuuurc. 

\\'o .cnnnot t~iuroforo distitigitis~t in tliis, siirl)" buiwcun 
oxygun " p1iysiciilly " diuuolvoil in tlic ntoniic cor!ditioi! 
and oxygun " ctiol;licnlly " tli~solvud. i.c. c!)ntninod 'in 
Ag,0  tliuuolvotl in tliu nioltcil ailvor. 

I t  is clenr, ~iowwor, tiint nicn~urunicnts of tho tlhubility 
of oxygen in niultuil silvur nt tlilleront Iircssiirq nnt l  
oonstrrnt torn miituru will throw niucli light on tlib 
nin~ecii~nr coiictition of t ~ i o  solution. 

\Vitli t~ i i s  objoct in view, nntl IIISO i n  ortlor to obt.irin 
clntir bcnring mi tho tccliniciil qncatiuti, tliu f~$lo~ving 
npluiriit~us \vns clcsignctl for tho piirposu of cnrrying out 
p~uli~niiiirry nieiisiircniuiitti. I t  \vein iiitunded lntur. .to 
cinploy n inoro clnbonitu appiiriitus provitlcd with coni~wn- 
silting I~ulb nil11 ~coinpenmtiiig lonib, but  tliu osculliint 
\\*orlr of Sicucrt.v (nee Intor), wliicli ivns ~iiibliulicd irftur 
our fiixt l l i ~ l i H l i ~ ~ l l l ~ l l ~  hail been nintle. ap~mnred 
to UH to rcntlur fiirtlicr ~vorlt on Illis quwtion iiniieccwpry. 

I t  will IJO ovitlciit from the folluiving iluwription iind 
iliiigrnni tlint uiir ~)ruli~~iiiinry nplinrutns I V I ~  dwi wet1 to 
niewitru tlio solubility nt prwaurcs oqiiiil to noS ~ ) e ~ y w  
ntniosplioric prcssiiro. 

v 'ENTIOYE 

( A )  in n aniiill bnlb of clcnr fiisctl silica, ~iriiritlotl with 11 
Il'lie s i l ~ o r  is introtlncotl 'into this long nnrrow xtoni (11). 

Tlis H I I V W  'wnn  not tof couw rgUs4rcu.' :L'liu tllswltuu or 
eritt~iigled girrca \r*eru runio\'utl 11% uxplnliied Intur. 

u 



YSS DONNAN &i SHA\\'-THE SOLUUILITY OF OXYGEN 1N NOLTEN SIL\'ER. CAW. 31. 1DlO.. 
- - c ~  . ---___ - 

Tlio detarniinntion is cnrricd out in  the following wny 
Tlio tap (I;) being shut (or tho riibber coniicct.ing tub( 
of the. burctto being corn[ircsscd by 11. xcrow-clip), tlic 
qqmrntus (containing no siloor in the silica bulb) it 
pumped out nnd tlion fillet1 with puro oxygon to nboril 
atmosplicrio prwure. 'l'liu tnp ( 0 )  nnd (11) being elosoc 
nntl (K) opn,  tho nicrciiry Icvels am ncljiisterl so that tlii 
gW is nt tho tlcsirutl prwsiiro (in o w  cxpriniuntu. nt,ninx, 
phoric preeaiiro). Eloctric current is then pcurscxl tliroiigl 
the coils of tho hruitur (n controlling rcxistnnco irntl  nniriiutui 
being in circuit) and thu lonipcriiltriru griiduiilly riiisid t c  
tho dcvirocl vnluo. During tho Iientiiig tho jirwsiiru $ 
mnintninctl constwit by lowuring tho nierciiry rcscrvoii 
nttnchod to tho biiretto. \\'lien tliu toiiiInmitiirc linr 
becomo stoidy anti no furtliar incrcnsu iii voIuiiiu oceiirs, 
tho biimtto-rcucling is tnkon nntl tho ntniosplioric pressure 
and tho air-tompcrnturu nt vnrioux pnrb of 1110 coniiccting 
tubing noted. . 

The appnrnt.us is now nllnwctl to cool closvn, tlic siliai 
tobe disconncctctl nt (I,), nntl n knowii \vciglit of nilvcr 
iiitrodiicetl into it. Connection i w  ngnin nintlc xtwirrly 
nb (L), tho tnli (li) rlosctl. ii i it l  tliu nppiirntiin uvnc:iiiitccl. 
The silvcr is tlirn nit!ltctl Iiy lrrnting I ~ I  to nl io i l t  1000" (!., 
nnd tlio T6plcr p i i n i ~ )  kept i n  nctinii isitil all tlic dissolved 
~ R R C ~  nrc ~~iinipctl o i i t .  Tlic d v u r  is tlic-n alloa.etl to cool 
nnd solidify in W C I I O .  \\IIicii tho nppririillls l iw  iignili 
attuinetl rnoni teniprntiirc, it is lillrcl with osygiw by 
Iienting tho permniignniitc, 1.ho tnii ((1) is elosrtl. nntl  I Iic 
pressiiro ndjiinted to ntnionplioric nx I)eforc. Tlic silver is 
then Iicmttd I I I I  i i t  tliu ntmoslilirro of oxygcii lo 1110 Hiiiiiu 
tcnii)rrntiirc a x  i n  tlitr iiiitinl I)ltink cxln>rininnt, the Iircssiirc 
being kopt c~instiint tiy ntljiistniriit of the tiitrrc:iiry- 
resurvoir. \\'Iicii the voliinic wiinrt i  to iiltiir. iiiilicritiiig 
thnt tlic silver tins bcc:ornu sirtiirntrtl w i t h  o sypn .  tliu 
biircttc rentling is tnkon, nnrl 1110 nir-triiilwriitiire tit 
difforeiit p r t s  of tlio apimrritiw ~ i o t r t l  41s I)c*foro. 

It. ix very nucrssnry tl i irt .  tho wrying teiiilirriitiirrx t i t  
tlifkorcnt p w t n  of thi! " t lrnt l  " coiinocting tiibiiig H I I ( I I I I ~  
Iio tho HRIIIC in tlic trlisorption nx i n  the Iilnnk wliwiiiiiwt. 
I n  Iinrticular it is iirccssiiry t l r t r t  t l i c?  tlistriliiitioii iif 

tcnipcrntiire nlung tho ii1ipi:r portions o f  IIic s t r i n  of tliu 
silicir tubi*x shoiild lie prirctii~iilly tlic s m i c  i n  tliu two 
cxperiinenls. 

The tali (K) i n  now ~liisctl, iu ic l  the iiliiiiirntus eiitirrly 
evnciicitrd. nft(lE which the silvrr is nllowid to rniiI r i r d  
solidify in imird iis Iiefori.. It. \vns loiintl Iiy rsiirric!iicr 
tlint if ~ncltctl tiilvci. voiitiiiiiiiig tlissiilvctl osygiw wis 
nllowccl to rnol i i i i i l  solidify i n  1111. silicn ti1110 t ho  Inttor 
invsrinlily crnc!ltctl. 'I'lic solitlifiid silvw iililiviirrd ( ( I  

ndlicrc strongly to tlie silirii, t l io  friivtiirv Iwiiig t l i i (9  to t l i t r  
wry iiiicqirnl coiitrrietioii on cwoliiig. If, Iio\vc*vc~r, tho 

.nilver Iiritl liccii Iircvioiisly ~ i i i i i i ~ ~ r t l  I r k  f l o n i  gnsw wIi(w 
in t h  i i i ~ l t t * i i  stste uiitl \vns i i I l i i \vcvl 1 1 1  1-ool in ~ ( I c I ~ .  i t  
did not i i t l l i ~ c  to IIio nilicii. niitl no frlicltlirc C W I I C C ~ .  

The ~ P R I I I ~ H  obtciini~ti iiru 11s follows :- 
I.-((I) Nrirb rxpcritiirtit (no silver i n  I I I I I C )  : 

Initiiil rcciiiiiig of Kim-liiirirttu = 20.7. 
l h n l  rending of giin.Iiiiri4tu = 37.2. . a .  lotirl os~in i i~ i io i i  = l(i.6 e.e. 
~Ilirronicter = 7lili I I I I I I .  
'l'ciiiiicri~tiirc of.iviiler iii  jiirkot 
Ex~iniitiioii rcclwrc-cl t o  0' r b l l d  7l;ll I I I I I I .  = 154 c.e. 

r ,  

Iirirottc! = Iso C. 

~~~~~~~~~~~t~~~~ or ~ I I r I I l l c t I  = low C. 
( b )  Abaorptiotr ccpcrhwtd  (15.07 grins. silvcr in silica 

tuba) : 
Initiel rcntliiig nf giidJiiruttu = I!)% 
Final reiitliiig of g i i ~ - ~ ~ i i I t ! l t ~ ~  = I.!). . 9 .  'l'otnl rmitriiatioii = 17.0 C.U. 

Barornutur = 761 IIIIII .  
Toinpuraliire of wrrtur i n  jnukc:t. = llio C. 
Cont.rirc!tii)ii of v t i l i i i i i t ~  rctliicccl to 0" nii11 7(i0 111111. 

leinpwrt,i iru of furiinuu = 1 0 2 0 O  C. 
;I lB.4 O.U. 

I *  

In ortlor t c i  crilciiliite t,liu rcrsiilty of thin cisliwiiiicqit, \vc 
hive to e i ) m o t .  for t l i r  voliiinu ocuiipiutl 112' IIio silvvr iii 
tlio nliwr ition nxpirriini!nt. Tliilr is cloiic nn foll(i\\*s :- 
I n t  r=voliiiiioocciiIiiccl ~ i s  tliosiIvur. A v o ~ i i i i i o  v o f o s v p * l I  

oontniii-8in mole. (wtiom ~t is t,tlc g ~ ~ s - c o i i ~ t ~ r ~ t ) .  ~t (1 

llt ]I~'uHSllI'u 11 l l l l t l  ~ ~ l l l ] l U ~ l l ~ l l ~ ~  2i)Io (IllMlllltu) \\:Ollld 

" .  
~ .. . . ._ . . 

Iaygsii pruriniirtr h i  
111111. I1g. (1'1. 

Ja  - 
,111. 

1-20 
1.31 
1.:10 
1.28 
I.2Y 
1.21 
1.28 
1.31 



It will bu uvident that tho roiiccntmtion of tliu osygun 
in tho niolton niutd is proportiounl Lo Ilrc squcirc -rod o f  
tho osygc!nq)rmwru over 11 vcry wide rniigo of pcewirt:!i. 
Front this ivu ciiu conclude, iis sho\vn previously,. tlint tliu 
osgguri is eitlicr '' pliysiciilly " dixsolvod nn iitoiiiic osygon 
or usitits i n  the fnrui of tlis~olvutl silvur nioiiositlc. I L  
ai\titioL Iiu Iiliysienlly tliwolvuil nx ortliniwy tliiitoriiic 
nioleculus corruapontling k~ tliosu which mist in tho giiseoiix 
stntu. 

.I 110 itssuntption tliiit tliu I J S ~ ~ C U  osistv i l l  tliu silvur 11s 
ilissolvctl silvor uionositlc ciiniiot IJU clisprovctl by tlic fnct 
t l lnt  solid silver niouoxitlu woilltl oscrt 1111 unnrniow 
osygcn tli~sncintioii-~ir~:ssi~r~: iit tuuipcriititros ucnr 1000" C'., 
for it Iuust be rouioinl~crctl tluit i n  tlio Iirwont c i i s ~  1 I N  
nilvcr iiioriositlc cxista i n  tliu fortti o f  ii rliltdc noliitiiiu. 
I h i t t i  this point of viuw tlic " spitting " of silvw w c i i i l t l  
be tluc to tho fact tlint 1111 snlitlificiit.ioii of Lllc silvcr tlic 
silvor ositlc (uot buing ~ t ~ l i t b l ~  to i i~iy u s h i t  i u  tliu solid 
silvor) is thrown out of solution rind liciicu csplosivcly 
tlissociii tcs. 

I'ossilily tlic " licyiug " of tlic solitlifictl silver (siil.uriitctl 
~iruvioiis~j. with osygcii) to the siIicii IiiiIIis, noticccI it\ sonic 
of our earliest. exl~criiiiciits, rt~iiy IJC csplitinid I N  (.lie 
Iircscticu or tIissoIvctI osiclc silver reiic~~iig with t ~ i e  
silicii to forin ii eiliciitc of silver. 

htiiruitig tiow to tlic tccliiiiciil qucdioit, \vu see fro l i t  
tliu results of Xicvcrts i int l  Iliigctiiicliur quotctl I I I J O V C ,  tliiit 
t i t  107.5' iultl 160 ntiu. l t rc~si~ru,  10.87 prllis. of silver 
nl is i id i  IO*l)!J O.C. osygcu. 'Iliis is tlicii lhc iuuoullt of 
I J S ~ ~ ~ I I  ivliicli \voul i l  IJC iibsi~rbctl Iiy this wiglit of dvc r  
stititrtrtetl ic4h trir (siilcc uitrogcu is IICJL tiliprcciiibly soltrl~le 
i u  iiicllcil silver). At t.lic utcltitiy point of  dvur  tlic 
iinioiinte of osygi!~ tlissolvctl \votiltl lie soiucwliiit grctrtcr, 

\\'u sliiill lie u.cll w i t h i i t  t l iu ~uiirlc if wu i i lki \ \~  11 uu. of 
NUW I I C.U. of iisygeu \vould 

'l'n coitilJiiiu \villi this ivu shoiild 

r ,  

Ilboltt 11 C.C. (rccklillctl lit 00 c. llntl 760 111111. J"'c"llru). 

oxygtm per 10 gritis. silver. 
\vcigli 11 x 0.0014:1 gruis. 
tlicreforu rcquiru of, siiy, iiliiiuiuiiiui 


