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The possibi l i ty  of using the e lec t romagne t ic  levitat ion of meta ls  when studying enthalpy 
by the method of mixing is demonst ra ted .  

The method of electromagnetic levitation has recently become more and more widely employed in 
experimental research work, principally in connection with the production of alloys from metais which 
are chemically active at high temperatures, and also when studying the kinetic characteristics of the inter- 
action of molten metals with gases [i]. 

It has been proposed [2] that electromagnetic levitation should also be employed in using the method 
of mixtures to measure the enthalpy and specific heat of chemically active and (particularly) refractory 
metals in the solid and liquid states. This procedure obviates the necessity of using ampules, crucibles, 
suspensions, etc., so that highly-purified samples may be studied without danger of contamination during 
the measurements. The experimental apparatus required was described in [3]. 

In order to verify the suitability of the method, and also the efficiency of the apparatus, a series of 
measurements was made to determine the enthalpy of molybdenum, which has been recommended as a 
standard in high-temperature calorimetry [4, 5]. The samples were heated and held in a suspended state 
in an inductor supplied with alternating current at a frequency of 66 kHz. The enthalpy of molybdenum was 
studied at 2094-2684~ The proportion of molybdenum in the original samples was 99.99-99.97 wt. ~c. 
The weight of the samples employed was between 6 and I0 g. 
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Fig. i. Arrangement for thermostating the calorimeter 
[Tr) transformer; L) TG2, 5-1/4 thyratron; R) a 20 ki2 
resistance; c) variable capacity, 500 pF; P) TsG-4 photocell; 
Rh) rheostat; A) ammeter; G) M17/5 galvanometer; M) MOD- 
54 bridge; T) KMT-4 thermistor; H) heater; Co) cooling sys- 
tem; Ta) tank (pressure head)]. 
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TABLE 1. Exper imenta l  Values of the Mean Specific Heat  of 
Molybdenum 

T, ~ •, ;/kg'degi Medium r, ~ Vp, .J/kg.deg:] Medium 

2094 
2147 
2231 
2235 
2253 
2258 
2263 
2265 

313,80 
3t5,06 
316,98 
317,78 
319,11 
320,49 
319,91 
317,69 

Argon 
Argon 
Vacuum 
The same 

2286 
2344 
2350 
2381 
2388 
2487 
2604 
2684 

I 

318,19 Vacuum 
317,86 Th! same 
320,7o 
320,70 
325,31 Argon 
329,70 Vacuum 
332,25 The same 
339,78 
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Fig. 2. Dependence of the mean  specif ic  heat  
of molybdenum on t e m p e r a t u r e  (Cp, J / k g .  deg; 
T, ~ Curve: as  r ecommended  in [8, 9]; 
points: exper imenta l  data. 

of the photorelay and thyra t ron  were  descr ibed  in 

The t e m p e r a t u r e  of the heated samples  was m e a -  
sured  with a vanish ing-f i lament  optical  py rome te r  of the 

/ 

EOP-51 type. The p y r o m e t e r  was sighted on the model 
of an absolute  black body which had been crea ted  in the 
sample  by dril l ing a cyl indr ical  depress ion  of ap p ro -  
pr ia te  dimensions.  In al l  the exper iments  a s table  pos i -  
tion of the samples  in the inductor was achieved; hence 
the model of the absolute black body always "emit ted"  
ve r t i ca l ly  upward, so allowing the optical p y r o m e t e r  to 
be used in the proper  manner .  

The heat content of the samples  was measu red  
in a m a s s i v e  copper  c a l o r i m e t e r  with an i so the rma l  
sheath.  The t e m p e r a t u r e  of the la t ter  was kept constant  
to an e r r o r  of •176 by means  of a photothyratron 
regu la to r  of the propor t ional  type, the a r r a n g e m e n t  of 
which is i l lus t ra ted  in Fig. 1. The operat ing pr inciples  
[6, 7]. In the presen t  invest igat ion the sensor  for  test ing 

the t e m p e r a t u r e  of the oil t he rmos ta t  surrounding the c a l o r i m e t e r  sheath was a KMT-4 t he rmi s to r  with a 
nominal  r e s i s t ance  of about 20 k~ at  r oom t empera tu re .  The anode cu r ren t  of the thyra t ron  L passes  
through the hea te r  of the the rmos ta t  H. The anode cur ren t  depends on the i l lumination of the cathode of 
the photocell P. The ga lvanomete r  G is connected to the measur ing  diagonal of the f o u r - a r m  bridge M, 
th ree  a r m s  being constant  and the fourth,  the t h e r m i s t o r ,  varying with t empera tu re .  Any disbalance of 
the bridge causes  the light spot of the ga lvanomete r  to move re la t ive  to the cathode of the photocell P, 
and this causes  a propor t ional  change in the anode cur ren t  of the thyra t ron  passing through the heater  H. 
The high sensi t iv i ty  of this a r r a n g e m e n t  to t e m p e r a t u r e  var ia t ions  depends on the la rge  t e m p e r a t u r e  coef-  
f icient  of r e s i s t a n c e  of the t he rmi s to r :  4 .5 -6%/deg  [7]. 

The r i s e  in c a l o r i m e t e r  t e m p e r a t u r e  was measu red  with a low-iner t ia  copper  r e s i s t ance  t h e r m o -  
m e t e r  of or iginal  construction.  The exper iments  were  ca r r i ed  out both in a vacuum of the order  of 10 -5 
m m  Hg and in pure a rgon  (type A) with an excess  p r e s s u r e  of 0.05-0.10 a tm.  

The exper imenta l  r e su l t s  as to the mean  specif ic  heat of molybdenum a re  presented  in Table 1. In 
Fig. 2 these a r e  compared  with the mean specif ic  heats  of molybdenum recommended  in [8, 9]. The r e -  
sults  of the exper imen t s  ca r r i ed  out in vacuum and in a rgon  ag ree  with each other within the l imits  of ex-  
per imenta l  e r r o r .  The m a x i m u m  s c a t t e r  of the points is no g r e a t e r  than +1%, and twice the mean  square  
deviat ion of these  re la t ive  to the data presented in [8, 9] (calculated according  to the r ecommenda t ions  
of [10]) approx ima te ly  equals =~0.2%. 

T 

NOTATION 

is the mean specific heat at constant pressure (reckoned from 273.15~ 
is the t empe ra tu r e ,  ~ 
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