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. d "'S The cells were of a non-corrosive high strength alloy and in 

t ese Win 0.. . . ' m 
some cases lined with gold-palladium or pl~tmu ~e investi ated to 500<C. 

Dilute solut!ons of ~ivalent coba.1t chlor;~~s~;Ption at 5 r 5 nm. At 300<C 
The pink solu~lOn at 25 C has a ma~I~~b~r a blue solution with a much 
and the relatively low pressure 0 
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. t m of CoCl in water (Molality : 0·01) at (a) 300 C and (b) 500 C 
Figure 9. Ab.orptton spec ru betwe:n 250 and 6000 bar. 

• .' J maximum around 600 nm is formed. Increasing 
strongeT absoTptlOn h,lVmg a h b ption and shifts the maximum to about 
the pressure to 6 kb reduc~s tea. sor r tion is explained by assuming an 
520 nm [Figlll'e 9(a)). Thts Shlfl I.~ .a b~o ~1arged hexaquocobalt complexes, 
equilibrium between blva1c~t PO~ltlvel ~eutral dichlorodiaquocobalt com
absorbing at shorter wave engt s an the second a tetrahedral structure. 
plexes. The first have an octahedr~/~ver coordinated complex with fo.ur 
Increase of temperature favours t h hi her coordinated complex With 
ligands, increa~ .of pressure fav~~rs t et s50 ' c [FiOlire 9(b)]. At 1400 bar 
six ligands. TIm tS even more. 0 v~~s \ron absorption predominate. A 
the tetrahedral complexes ~1l~ ~ifi~ri~m t~wards the octahedral struct~tre 
pressure of6 kb cannot ~~~t ~ ~t ~ suggested that the reduction ofabso~ptlon 
to the same extent as at . t5250 bar indicates a growing proportIOn .of 
caused by a Rressure decrease tO

I 
'd molecules which are known to eXist 

only slightly hydrated cobalt ch on even without the presence of water. 
in toe gas phase at high temperat~es '\h nickel(lI) chloride if a high concen-

Similar obseTvall.onscan be rna .e ~I ives absorption curves at 300' C 
tration of chloride IOn IS. added. ~lgUie 10 g I s The curve fOT 25' C corres
in 4-molal sodium chlonde sOlutlO~ aSle~~mp :i~h two absorbing electron 
ponds to the light green. norma s~oo~~produces blue solutions with a 
transitions. Temperature mcrease to 
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AQUEOUS SOLUTIONS AT HIGH PRESSURES AND TEMPERATURES 

strong broad band at 680 nm. ]t is caused by a combination of bands from 
octahedTal and tetrahedral complexes. The tetrahedral complexes appear to 
predominate. Additional spectra indicate that this kind of complex becomes 
the only stable form in 10-molallithium ch loride solutions at this temperature 
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Figllre 10. Absorption spectrum or NiCl , (Mo lalily : 0'025) in aqueous Noel solution 
(Molality : 4·0). 

and at pressures between 150 and 300 bar. A detailed analysis of the magnitude 
of the extinction coefficients suggests that trichloromonoaquo and dichloro
diaquo tetrahedral complexes are the most abundant types. Pressures of 
several kilobars thus increase the range of stability of higher coordinated 
aquocomplexes to temperatures which may even be above the critical 
temperature of pure water. This is probably true also for other heavy metals 
of geochemical importance. 

IV. CRITICAL PROPERTIES OF AQUEOUS MIXTURES 

One-component systems have a critical point at the end of the vapour 
pressure curve. Two-component sys tems have a critical cu rve in the three
dimensional prcssurc.'tempcrnturc 'composition diagrum. This curve may be 
uninterrupted or interrupted and distorted 21

. Figllre J 1 gives schematically 
a few examples as pressureltempcrature diagrams. Below. to the left, two 
vapour pressu re curves ofa low boiling and u vcry high bei!ing subs tance are 
shown with their triple po ints TP and critical points C. The projecti ons of 
gas- liquid - solid three-phase planes connect the triple po ints with a quad
ruple point Q. The critical points are connected by a critilAll curve C. projected 
on the Pi T-plane. Steeply rising melting pressure curves begin at the triple 
points. At the lower right ao isothermal cross section at T. is shown. The 
maximum on the liquid- gas phase boundary curve is one point on the critical 
curve. Diagrams of this kind have been observed for the sodium chloride
water system 22. In other systems the Q-TP 2- three phase boundary surface 
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