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,\ methOtI of phasl' change detection in sol id~ invol\'in~ dilTcrcnlial Ihermalcondul'livilY analysis i~ described , 
This method is applied tn lht' <t'Y transformation of iron at various pr~surl's up to 100 (XXllltm , This transformation 
temperature wa~ f()und to drop continuously wilh increasing pressure down 10 (JOS O(' al 1()() t)()() atm . 

A DIFFERE~TlAL method of detecting phase 
changes in solids, jnvolvin~ measuremenl of I hI.' 

thermal conductivity changes accompanying the lrans
formation , has been .worked oul recently, The method is 
l'n tit lcd differential thermal conductivity analysis 
(DTCA), in contrast to difTerential Ihermal analysis 
(DTA), whirh involves changes in latent heat durin~ a 
transformalion.' This DTCA method has been used unc\t-r 
super-pressure conditions, up to 100000 atm, to determine 
thc effect of pressure on the templ.'rature at which the Q-,), 

transformation~.in_iron occurs. The method was planned 
especially for those systems where electrical conductivity 
measurements could not be used for dell'ction, a~ in 
ceramic material~; this a~pcct is now being pursued wit h 
initial success with silica, boron oxide, and ~e l enium; a 

report will be fort hcoming in the fut urI.'. 
The DTCA method as first employed con~isted in pla('

in~ a temperature gradient across two parallel pieccs of 
material: iron, whose transformation was to bl.' investi
~ated, and nickel, used as a reference material. The appa
ratus is illustrated schematically in Fig, 1. The tempera
tun' gradient in each of the picces of metal would bc linear 
and identical provided that each pieCl.' was homogeneous 
in itself, as ~hown in CUTW 1. If the iron tran~formed partly 
to a second phase of a different thermal (,onductivity than 
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the initial phasc , the temperature gradient through the 
iron would become nonlinear, as in curves 2 or 3, This de
parture from linearity was found to bc easily detccta ble 
by placing two thermo('ouples,'onc at the mid-point of each 
pierI.' of metal, bucking one thermo('ouple againsl the 
ot her, and thus measuring t hl' difTerl.'nce in tcmpera t ure 
.:IT. The sign of the .:l7' ..... ould he positive or negative de
pending upon whet her t he new phase forming had a higher 
or a lower thermal conducti"ity, respectively, than the 
tirst phase, 

The complete ('ell design, ~hown in Fig, 2, indude~ lhe 
following: insulat ing alumina disks above and below till' 
iron and nirkel st rips ; next, metal (nickel) disks abow and 
below, to equalize the end temperatures of the metal ~t rips; 
a lava insulator betwcl.'l1 the two l11l'tal strips; sta(,ks of 

alumina pills at the rool end and lava pills at the hot end, 
these causing the temperature ~radient in the mctal ~trip~ 
by virtue of thtir (lava and alumina) difTerences in thl'rm,tl 
condu(,tivities; an alumina bushing surrounding till' ju,..t
described center core; a second alumina bushing surround
ing the first , btl ween which was inserted four niehl ~l rip 
heaters; an outer lava bu~hin~ enclosing th<: wholl.'. This 
rell was placed in a supl'r-pressure bell apparatus ,don~ 
with suitable gaskcling material, described clsc\\'ht'rL',~ 

The::"7' "ignal was obtailll'd arro,;s IwO platinulll \\'in· .... 
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Fu:. 1. Core dcsignui IrI'C\ cd\. Thcrmucnupll''' : 
I' =plalinum, PR =platinulll - !O' " rhudium, ':;T , 
Read frolll the two l' Icads, with the two PR lead" 
tied IOl(cllll~r, T, Read fmlll "Fe" pair uf I' PR 
Il'ad" , :\1 = l\klal pill~ for temperalure rqua li7.alion. 
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