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INTRODUCTION 

The thermochemical l a b o r a t o r y  was founded by V . F .  Luginin i n  1 8 9 1  a f t e r  
h i s  r e t u r n  t o  Russia  from abroad.  Haviiig c o l l e c t e d  comprehensive p r e c i -  
s i o n  d e v i c e s ,  Luginin c r e a t e d  t h e  unique p o s s i b i l i t i e s  f o r  s t u d y  of 
thfrmochemical p r o p e r t i e s .  The l i s t  of t h e  Luginin pape r s  ( r e f . 1 )  shows 
t h s t  t h e  d i v e r s e  thermochemical q u a n t i t i e s  have been measured i n  t h e  
l a b o r a t o r y :  h e a t s  of s o l u t i o n  and v a p o r i z a t i o n ,  r e a c t i o n  h e a t s ,  h e a t  
c a p a c i t y  e t c .  A t  t h a t  t ime t h e  maia a t t e n t i o n  was focussed  on a determi-  
n a t i o n  of h e a t s  of combustion i n  oxygen. 

?he l a b o r a t o r y  expe r i ence  was summarized by Luginin i n  t h e  book "Ces- 
c r i p t i o n  of Various Methods of Determinat ion of Combustion Heats of 
Organic Compounds" which b e f o r e  l o n g ,  was pub l i shed  a l s o  i n  German ( r e f .  
2 ) .  That book was an exce l l en t .  guide on experimental  procedures  used i n  
thermochemistry.  The t a b l e s  a v a i i a b l e  i n  t h e  book r e p r e s e n t  t h e  h e a t s  of 
combustion and formation of many o r g a n i c  compounds. 

The r e s u l t s  o b t a i n e d  i n  t h e  l a b o r a t o r y  made it  p o s s i b l e  t o  e s t a b l i s h  
some s i m p l e s t  thermochemical r e l a t i o n s h i p s .  50, i n  t h e  s h o r t  cour se  on 
thermochemistry,  Luginin wrote about a constancy of -C!H.,-increment ir ,  

t h e  h e a t s  of combustion of a l k a n s ,  a l k e n e s ,  I - a l c o h o l s ,  alkyl h a l i d e s ,  
e t c .  The increments  f o r  s u b s t i t u t i o n  of hydrogen wi th  bromine, i o d i n e ,  
lcarbonyl- and amino- groups were a l s o  determined ( r e f .  3 ) .  

The f i r s t  L u g i n i n ' s  a s s i s t a n t s  - A.N.Shchukarev and P.V.Zubov con t inued  
t h e  thermochemical measurements i n  t h e  l a b o r a t o r y  f o r  a long p e r i o d  
( r e f .  4 ) .  ZuSov a lone  measured combustion h e a t s  of more than  1 2 C  o r g a n i c  
compounds: hydrocarbons,  a l c o h o l s ,  k e t o n e s ,  e t h e r s ,  c y c l i c  compounds, 
e t c .  

L 

F u r t h e r  on ,  a development of t h e  thermal  l a b o r a t o r y  was c l o s e l y  r e l a t e d  
t o  t h e  names of N . A .  Umov, I . A .  Kablukov and V . V .  Sventoslavsky.  N . A .  
Umov was a t  t h e  head of t h e  l a b o r a t o r y  f o r  4 y e a r s  up t o  1 9 1 5 .  A f t e r  t h e  
dea th  of N . A .  Umov, I . A .  Kablukov became a head of t h e  l a b o r a t o r y .  H i s  
f i r s t  thermochemical d e t e r m i n a t i o n s  were c a r r i e d  o u t  t o g e t h e r  w i th  Lugi- 
n i n :  t hey  measured t h e  h e a t  of a d d i t i o n  of bromine t o  u n s a t u r a t e d  orga-  
n i c  compounds ( r e f .  5 ) .  L a t e r  on, he s t u d i e d  h e a t  c a p a c i t y  of a l l o y s ,  
measured combustion h e a t s  of halogenorganic  compounds. I . A .  Kablukov 
wrote manual "Thermochemistry" and i t s  two e d i t i o n s  appeared i n  1931 and 
1 9 3 4  ( r e f . 5 ) .  

The a c t i v i t y  of V . V .  Sventoslavsky i n  t h e  l a b o r a t o r y  l a s t e d  f o r  8 y e a r s  
( i n  1 9 1 8 ,  V . V .  Sventoslavsky,  Pole  i n  n a t i o n a l i t y ,  was r e p a t r i a t e d  t o  
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P o l a n d ) .  Here he c a r r i e d  o u t  a main p a r t  of c a l o r i m e t r i c  measurements 
f o r  h i s  D o c t o r ' s  t h e s i s  "Thermochemical I n v e s t i g a t i o n s  of Diazo Compo- 
unds".  The r e s u l t s  of t h e s e  i n v e s t i g a t i o n s  were pub l i shed  a s  a book i n  
1917 ( r e f .  6 ) .  

I n  1914, Sventoslavsky and Popov proposed a benzoic  a c i d  a s  a bomb c a l o -  
r i m e t r i c  s t a n d a r d  ( R e f . 7 ) .  Th i s  p roposa l  was o f f i c i a l l y  made by V . V .  
Sventoslavsky a t  t h e  1st I n t e r n a t i o n a l  Chemistry Conference ( I U P A C )  
( R e f .  8 )  and accep ted  a t  t h e  2nd I n t e r n a t i o n a l  Conference ( I U P A C )  i n  
1921 ( r e f .  9). This  work became an important  landmark i n  development of 
t h e  thermochemistry of o r g a n i c  compounds. Although a t  t h e  p r e s e n t  t ime 
no p r i n c i p a l  problems a r i s e  a t  e l e c t r i c a l  c a l i b r a t i o n  of bomb calor ime-  
t e r s ,  t h e  s t a n d a r d  benzoic  a c i d  i s  used f o r  c a l i b r a t i o n  more o f t e n .  Such 
a method has  c e r t a i n  advantages ove r  t h e  e l e c t r i c a l  one,  due t o  t h e  f a c t  
t h a t  c a l i b r a t i o n  and sample runs  a r e  performed under s i m i l a r  c o n d i t i o n s ,  
and t h i s  d e c r e a s e s  a l e v e l  of t h e  unexcluded s y s t e m a t i c  e r r o r .  A t  t h e  
same time an accuracy of de t e rmina t ion  of energy of combustion of benzo- 
ic. a c i d  i s  s u f f i c i e n t l y  h i g h .  

The work made t o g e t h e r  with V . V .  Sventoslavsky predetermined t h e  main 
d i r e c t i o n  of s c i e n t i f i c  a c t i v i t y  of M . M .  Popov whose whole l i f e  w . 3 ~  de- 
voted t o  t h e  thermochemical l a b o r a t o r y .  For y e a r s  he was a deputy of 
Kablukov and i n  11334 became a head of t h e  l a b o r a t o r y .  Tile f i r s t  y e a r s  
a f t e r  t h e  r e v o l u t i o n  and c i v i l  war were d i f f i c u l t  f o r  t h e  M G S C U W  Univer- 
s i t y .  Popov no t  o n l y  maintained t h e  Luginin l a b o r a t o r y  b u t  made g r e a t  
e f f o r t s  f o r  i t s  p r o v i s i o n  wi th  p r e c i s e  equipment. 

A sphe re  of h i s  s c i e n t i f i c  i n t e r e s t s  was extremely wide.  Remaining 
w i t h i n  t h e  framework of c a l o r i m e t r y  a s  main experimenta.1 method, he 
accomplished v a r i o u s  work i n  t h e  thermochemical l a b o r a t o r y .  Popov d e t e r -  
mined h e a t s  of combustion i n  oxygen and h e a t s  of s o l u t i o n  of many aub- 
s t a n c e s ,  measured l a t e n t  s t r a i n  energy i n  t h e  a l l o y s ,  accomplished some 
work f o r  t h e  the rmotechn ica l  i n s t i t u t e ,  Kashirskaya power s t a t i c jn  and 
t h e  o t h e r s .  A s e r i e s  of t h e  Popovls  works was devoted t o  s t u d y  of t h e  
mixed c r y s t a l s .  Popov and h i s  c o l l a b o r a t o r s  determined t h e  h e a t  capac i -  
t i e s  and h e a t s  of formation of many mixed c r y s t , a l s  ( e . 9 .  formed w i t h  
h a l i d e s  of a l k a l i  m e t a l s )  and a l s o  a r a t e  of t h e i r  decomposition and 
c r y s t a l l i n e  s t r u c t u r e  ( r e f .  19,ll). 

A f t e r  t h e  Second World war Popov was a c t i v e l y  enqaged i n  s tudy ing  of ',he 
thermodynamic p r o p e r t i e s  of a c t i n i d e s .  The h e a t s  of f c rma t ion  arid hear: 
c a p a c i t i e s  of ox ides  and h a l i d e s  of uranium, pliitonium ( r e f .  1 2 - 1 4 ) ,  
mean energy of t r i t i u m  decay ( r e f .  1 5  j e t c .  were determined under h i s  
s u p e r v i s i o n .  The c a l o r i m e t e r s  f o r  de t e rmina t ion  of a c o n t e n t  of a- and 
B-radioact ive subs t ances  were a l s o  developed.  

M . M .  Popov was a t a l e n t e d  expe r imen te r .  He developed, t o g e t h e r  with T . K .  
S h i r o k i c h ,  t h e  f i r s t  moving-bcmb c a l o r i m e t e r  i n  which t h e  a g i t a t i o n  of 
t h e  bomb c o n t e n t s  was accomplished by rock ing  of t h e  bomb ( r e f .  16). The 
c a l o r i m e t e r  was employed f o r  measurement of combustion h e a t s  of ch lo ro -  
and bromorganic compounds. Now t h e  c a l o r i m e t e r s  w i t h  moving ( u s u a l l y  - 
r o t a t i n g )  bombs a r e  widely used when i t  i s  necessa ry  t.o a c c e l e r a t e  t h e  
p rocesses  i n  t h e  bomb ( e . g .  r e a c t i o n s  of r e d u c t i o n  o r  o x i d a t i o n ) .  

M . M .  Popov and h i s  co-workers developed c a l o r i m e t e r s  f o r  measurement of 
h e a t  c a p a c i t y  a t  h igh  ( r e f .  1 7 )  and low ( r e f .  l 3 , 1 9 )  t empera tu res ,  c a l o -  
r i m e t e r s  f o r  d e t e r m i n a t i o n  of h e a t s  of s o l u t i o n  ( r e f .  ll), a n e r o i d  c a l o -  
r i m e t e r  and some o t h e r  i n s t r u m e n t s .  Popov's monograph "Thermometry and 
CalorimetryIf ( two e d i t i o n s )  ( r e f .  2 0 )  p l ayed  a s i g n i f i c a n t  r o l e  i n  
thermochemical e d u c a t i o n .  

A v i v i d  page i n  t h e  l a b o r a t o r y  h i s t o r y  was a p e r i o d  when S.M. Skuratov 
was a head of t h e  l a b o r a t o r y  (1956 t o  1 9 6 8 ) .  The man of t i r e l e s s  ene rgy ,  
t a l e n t e d  o r g a n i z e r  of t h e  s c i e n t i f i c  work he p u t  a l o t  of e f f o r t  i n t o  
p r o v i d i n g  t h e  l a b o r a t o r y  wi th  a new-type equipment. 
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?he removal t o  t h e  new b u i l d i n g  on t h e  Lenin h i l l s  (1953)  was accompa- 
n i e d  by complete re-equipment of t h e  l a b o r a t o r y ,  replacement of t h e  
o b s o l e t e  i n s t r u m e n t s ,  changing i n  t e c h n i q u e .  A f t e r  p l a c i n g  i n  t h e  new 
b u i l d i n g ,  a new p e r i o d  s t a r t e d  i n  t h e  l a b o r a t o r y  l i f e .  The t endenc ie s  
formed i n  t h e  middle of t h e  f i f t i s s  developed undergoing t h e  r e q u i r e d  
mod i f i ca t ion  f u r t h e r  on ,  when G . L .  Galchenko was r e s p o n s i b l e  f o r  t h e  
Laboratory ( 1968-1988) . 
The main r e s u l t s  o b t a i n e d  i n  t h e  thermochemical l a b o r a t o r y  du r ing  t h a t  
p e r i o d  i n  b a s i c  t o p i c s  have been reviewed below. 

THERMOCHEMISTRY OF INORGANIC COMPOUNDS 

The main purposs  of t h e  thermochemical s t u d y  of inorgoanic compounds 
s t a r t e d .  a t  f i f t i e s  was a p r e c i s e  d e t e r m i n a t i o n  of A f H  

most important  compomds, s o  c a l l e d  "key" v a l u e s .  ?he non-stcichiomet-  
r i c  s o l i d  p h a s e s ,  s o l u t i o n s  and o t h e r  o b l e c t s  were a l s o  s t u d i e d .  During 
theze  i n v e s t i g a t i o n s  t h e  use was made of d i t f e r e n t  c a l o r i m e t r i c  methods: 
d e t e r m i n a t i c n  of h e a t s  of conbust ion of  t h e  subs t ances  i n  oxygen i n  t h e  
c a l o r i m e t r i c  bomb. de t e rmina t ion  of h e a t s  of  r e a c t i o n  a t  h igh temp2ratu- 
r e s  W I  t h  p r e l i m i n a r y  h e a t i n g  of t h e  s u b s t a n c e s ,  de t e rmina t ion  of h e a t s  
of s o l u t i o n  i n  wa te r  and h e a t s  of r e a c t i o n s  w i t h  a c i d s  a l k a l i e s  e t c .  

v a l u e s  of t h e  

The heats of reaction at high temperatures 
The e n t h a l p y  of formation of boron ox ide  has  been determined by t h r e e  
independent methods ( r e f .  2 1  ) . For t h e s e  measurements bomb c a l o r i m e t r y  
was 3 p p l i e d ,  t h e  e s s e n t i a l  f e a t u r e  of  experimenLs was pTel iminary h e a t  zriy 
of  boron i n  t h e  s p e c i a l  m i c r o f u p a c e  up  $ 0  4 0 0  t o  550  C a t  o x i d a t i o n  
and c h l o r i n a t i o n  and up t o  1000  t c  1 3 0 0  C a t  n i t r a t i o n .  The most impor- 
t a n t  t a s k  was a p r e c i s e  measurement of energy i n t r o d u c i d  w i t h  e l e c t r i c  
h e a t g r ;  f o r  t h i s  pu rpose ,  f o r  measurements a t  t empera tu res  from 1000  t o  
1300  C an i n t e g r a t i n g  dev ice  was developed which was c a l i b r a t e d  c a l o r i -  
i n e t r l c a l l y  i r e f .  2 2 : ~ .  L a t e r  on,  u s ing  t h e  same method of h e a t i n g  of r e -  
a c t i o n  components i n  t h e  bomb G . L .  Galchenko with c o l l a b o r a t o r s  d e t e r -  
n ined  t h e  ent l ia lpy of decomposition of  decaborane,  and by t h e  method of 
high-temperature  c h l o r i n a t i o n ,  t h e  e n t h a l p i e s  of formation of boron 
iai-bi.de, boron phosplii.de, and a l s o  of c h l o r i d e s  of z i rconium, hafnium, 
and t an ta lum.  

I n  t h e  middle o t  t h e  s e v e n t i e s  t h e  instri iment was produced f o r  i n t r o -  
duct, ion of a s t a b l e  e l e c t r i c  power t o  t h e  h e a t e r ;  t h e  in s t rumen t  made it 
p o s s i b l e  t o  i n c r e a s e  c o n s i d e r a b l y  t h e  p r e c i s i o n  of t h e  energy measure- 
men% i r e f .  2 3 , 2 4 ) .  For t h e  l a s t  y e a r s  t h i s  methcid was employed f o r  de- 
t e rmina t ion  of e n t h a l p i e s  of formation of 310, SnO?, NbCl,, FeC13, N i C 1 2 ,  
VC12, Cocl,, V 2 0 5  e t c .  

'* 3 
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Combustion of inorganic substances in oxygen 
I n  many c a s e s  t h e  de t e rmina t ion  of e n t h a l p i e s  of combustion an? fo rma t i -  
on of  %he i n o r g a n i c  compounds was accomplished us ing  t h e  t r a d i t i o n a l  
bomb c a l o r i m e t r y ,  without  p r e l i m i n a r y  h e a t i n g  of t h e  s u b s t a n c e s .  Thus 
t h e  thermochemical i n v e s t i g a t i o n  of ox lde  and c a r b i d e  phases  of t r a n s i -  
t i cn  me ta l s :  z i rconium, hafnium, niobium and tantalum was completed.  A s  
a p r e l i m i n a r y  s t a g e  of t h i s  s t u d y  t h e  key va lues  - e n t h a l p i e s  of forma- 
t i o n  of h i g h e r  ox ides  of z i rconium, hafciiim ~ niobium and tantalum have 
been determined ( r e f .  2 5 ) .  

The thermochemistry of solutions 

The measurements of t h e  h e a t s  of s o l u t i o n  and h e a t s  cf r e a c t i o n  were r e -  
sumed i n  t h e  l a b o r a t o r y  i n  t h e  end oof f i f t i e s  i n  o r d e r  t o  use t h e s e  d a t a  
f o r  t h e  d e t e r m i n a t i o n  of t h e  key A f ~  
t imes gaseous )  i n o r g a n i c  compounds. Afterwards t h e s e  measurements prog- 

v a l u e s  of c r y s t a l l i n e  ( and  some- 
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ressed into fundamental research of the electrolyte solutions (ref.20). 
Up+to tr5 preFpnt, +%he enf.$alpi+?s of +sormaf.Jon o+f, about 20 iones (Rb , 
Cs , Mg , Ba , Sr , Ndo , Gd I Dy , Er , Lu and the others) we- 
re determined. Using the A,Ho values of ions together with the enthal- 
pies of reaction, solution, and dilution measured in the laboratory the 
enthalpies of formation of many halides and oxides (MgCi2, Mg12, MgO, 

~ 

CaC12, NdC13, GdC13, DyC13, Nd203 and the others) have been obtained. 

In the seventies, the start was made for the determination of entlialpies 
of solution of electrolytes (halides, perchlorates, zhlorates of alkali 
and alkaline earth metals, lanthanide chlorides) in the heavy water, 
nonaqueous and mixed solvents: dimethylsulphoxi.de, farmamic'e, dimethyl- 
formamide, propylenecarbonate, sulpholane and also water-organic mixtu- 
res (ref. 27,28). In these solvents, a dependence of enthalpy of sol i i -  
tion on composition has been studied in ca. 50 systems. 

The progress of solution thermochemistry called for a development of new 
calorimeters. For measurement of enthalpies of reactions accompanied by 
release of gaseous products, a hermetically sealed adiabatic cal~orime- 
ter was produced (ref. 29). Later on, the hermetically sealed rocking 
calorimeters were made (ref. 30,31), and also the calorimeter with a 
magnetic stirrer (ref. 32). 

THERMOCHEMISTRY OF ORGANIC COMPOUNDS 

Heats of combustion of hydrocarbons and related compounds 
The measurements of combustion heats were resumed in the laborstory in 
the fifties. At that time S.M. Skuratov designee', a new self-sealing 
stainless steel calorimetric bomb; a new model of high-sensitive merTury 
thermometer was also developed (ref. 33,34) . The new equipment inacie it 
pcssible to increase sufficiently the precision of the measiirement and 
to study very small energetic effacts. Later on, th i s  technique was mo- 
dified, e.g. the resistance thsrmmeters and recording potentiometers 
were used. 

In the middle of the fifties the energy of combustion of lactams, ali - 
phatic aminoacids, cyclic formals, branched alkanes has been det.ermined. 
Afterwards, priority was given to the investigation of cyclic compomds. 
M.P. Kozina et a1 determined the standard eiithalpies of combustioii and 
formation of ca. 100 cyclic compoucds; this amount included. monocyclic 
hydrocarbons and their derivatives, bycyclic and polycyclic hydrocar- 
bons, aromatic compoundsd oxygen-o and nitrogen-containirig cycles etc. 
The determination of A H and h H values of qreat number of organic 
compounds has been described in (ref. 3 5 ) .  

C f 

Polymerization reactions 
To study reactions of polymerization, S.M. skuratov et al.designed in 
1950 a double calorimeter which made it possible to study a l s o  a klne- 
tics of reaction (ref. 36). The polymerization of lactams was thorough- 
ly studied by this method. It was shown, for example, t.hat enthalpy of 
this reaction increases from a-pyrrolidone to q-capryllactam and then 
decreases gradually to w-lauriclactam (ref. 3 7 ) .  

Since 1974, an investigation of thermodynamics and kinetics of synthe- 
sis of thermostable polymers was started. E.g. the reactions of poly- 
cyclotrimerization of cyanic ethers, copolymerization of cyanic and 
isocyanic ethers with carborane-containing epoxy oligomers and others 
were studied (ref. 38,39). 

Halogenorganic compounds 
Two methods of thermochemical study were used in the end of fifties: 
measurement of the enthalpy of reaction of gaseous compounds with alkali 
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meta l s  i n  a s t a t i c  bomb ( r e f .  4 0 )  and measurement of t h e  en tha lpy  of 
combustion i n  t h e  rotating-bomb c a l o r i m e t e r s  ( r e f .  4 1 , 4 2 ) .  L a t e r  on,  t h e  
bomb combustion i n  oxygen became t h e  major method used i n  t h e  l a b o r a t o -  
r y .  Th i s  method was s u c c e s s f u l l y  employed f o r  i n v e s t i g a t i o n  of such com- 
pounds a s  gaseous and v o l a t i l e  f r e o n s  ( e . g .  C F 2 C 1 C F 2 C 1 ,  CF2C1CFC12),sub- 
s t a n c e s  c o n t a i n i n g  f l u o r i n e ,  c h l o r i n e  and bromine ( C F , C H C l B r ,  C F , B r C F C l )  

p e r f l u o r i n a t e d  compounds, e t c .  ( r e f .  4 3 ) .  A method of combustion of li- 
q u e f i e d  gases  i n  t h e  c a l o r i m e t r i c  bomb has  been proposed t h a t  provided 
c l e a n  and complete combustion of t h e  subs t ances  which do no t  burn comp- 
l e t e l y  i n  t h e  gaseous s t a t e  ( r e f .  4 4 ) .  

J - 

Boronorganic compounds 
The s y s t e m a t i c  d e t e r m i n a t i o n s  of e n t h a l p i e s  of combustion of boronorga- 
n i c  compounds were s t a r t e d  by G . L .  Galchenko e t  a l .  i n  t h e  s i x t i e s  and 
con t inued  u n t i l  t h e  l a s t  y e a r s .  The e n t h a l p i e s  of combustion of bo rona l -  
k y l s ,  oxygen- and n i t r o g e n - c o n t a i n i n g  compounds, anc! o t h e r s  have been 
measured. An e s s e n t i a l  p a r t  of t h i s  s t u d y  was a d e t e r m i n a t i o n  of e n t h a l -  
p i e s  of combustion and formation of ca rboranes  and t h e i r  d e r i v a t i v e s .  
The e n t h a l p i e s  of combustion of boronorganic  compounds were determined 
i n  t h e  s t a t i c  bomb c a l o r i m e t e r s .  I t  i s  important  t o  mention t h a t  a f t e r  
combustion of boronorganic  compounds a s o o t y  r e s i d u e  c o n t a i n i n g  I.lilbl1rned 
boron i s  of t ,en r e v e a l e d .  T h e r e f o r e ,  e s p e c i a l  a t t e n t i o n  was given t c  ana- 
l y s i s  of Combustion p roduc t s  and t o  r e f i n i n g  on t h e  combustion proce-  
d u r e .  I n  doing s o ,  high degree of crjmbllstioil, c l o s e  t.o 1 0 0 %  could be 
ob ta ined  ( r e f .  4 5 , 4 6 ) .  

Enzymatic reactions 
I n  1976, G . L .  Galchenko and M . V .  Rekharsky s t a r t e d  a thermochemicai i n -  
v e s t i g a t i o n  of enzymatic r e a c t i o n s .  The red-or:, h y d r o l y t i c ,  and , ~ t l i e r  
r e a c t i o n s  proceeding under a c t i o n  of enzymes have been s t u d i e d .  For 
en tha lpy  measurements LKB-2107  and L K E - 2 2 7 7  mic rcca lo r ime te r s  were used .  
An important  va lue  i n  t h e  thermochemistry of enzymatio red-ox r e a c t i o n s  
- e n t h a l p y  of r e d u c t i o n  of n i co t ineamide -aden ined inuc leo t ide ,  was detler- 
mined by d i f f e r e n t  methods wi th  t h e  use of s o l u b l e  and immobilized en- 
zymes ( r e f .  4 7 ) .  Since 1982 t h e  n a i n  e f f o r t s  have been focussed on a 
s t u d y  of h y d r o l y t i c  enzymatic react. ioiis  , e .  g .  r e a c t i o n s  of h y d r o l y s i s  of  
e s t e r s ,  amides, p e p t i d e s  and s o  on ( r e f .  4 8 ) .  

Thermodynamics of vaporization 

I n  1 9 7 0  R . M .  Varushchenko e t  a l .  developed an o r i g i n a l  e b u l i i o m e t e r  f o r  
a de t e rmina t ion  of a s a t u r a t e d  vapor p r e s s u r e  ( r e f .  4 9 ) .  In 1 9 7 7 ,  a p re -  
c i s e  c a l o r i m e t e r  was produced f o r  de t e rmina t ion  of  e n t h a l p i e s  of vapor i -  
z a t i o n  of o r g a n i c  subs t ances  ( r e f ,  5 0 )  . Using t h e s e  appa ra tuses  Vari.lsh- 
chenko e t  a l .  s tud. ied a dependence of t h e  s a t u r a t e d  vapor p r e s s u r e  on a 
temperature  w i t h i n  a range from 2 t o  1 0 2  kPa f o r  c a .  9 0  o r g a n i c  subs t an -  
c e s ,  and measured t h e  e n t h a l p i e s  of v a p o r i z a t i o n  of aoine o rgan ic  sub- 
s t a n c e s  by c a l o r i m e t r i c  method. The c r i t i c a l  parameters  an6 s o  c a l l e d  
“ s i m i l a r i t y  c r i t e r i a ” ,  used f o r  e s t i m a t i o n  of thermal p r o p e r t i e s  i n  a 
wide range of t empera tu res  a l s o  cou ld  be o b t a i n e d  ( r e f .  5 1 ) .  

HEAT CAPACITY DETERMINATION 

High-temperature heat capacity 
I n  t h e  l a t e  f o u r t i e s ,  M . M .  Popov and G . L .  Galchenko c o n s t r u c t e d  a c a l o -  
r i m e t e r  f o r  h e a t o c a p a c i t y  measurement of powdery subs t ances  over  t h e  
range 1 0 0  t o  7 0 0  C ( r e f .  1 7 ) .  I n  t h i s  c a l o r i m e t e r ,  a method of con t inu -  
ous i n t r o d u c t i o n  of energy ( s c a n n i n g  method, s h o r t l y  b e f o r e  proposed by 
Sykes f o r  metal  samples)  was r e a l i z e d .  Th i s  method was s u c c e s s f u l l y  
employed f o r  h e a t  c a p a c i t y  measurement of subs t ances  wi th  a low h e a t  
c o n d u c t i v i t y :  s e v e r a l  s a l t s  ( r e f .  1 7 )  and a l s o  ox ides  and ha logen ides  
of uranium ( r e f . 1 4 , 5 2 ) .  A t  t h e  same t ime S . M .  Skuratov and S . A .  Lapush- 
k i n  c o n s t r u c t e d  a copper-block drog cailorimeter with i so the rma l  j a c k e t  
f o r  e n t h a l p y  measurement up t o  900  c ( r e f .  5 3 ) .  
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Low-temperature heat capacity 
In the early fifties, the heat capacity measurements at low temperatures 
were resumed, firstly over the range 60 to 300 K (ref. 19). Some years 
later, the calorimeters were produced which allowed to start the measu- 
rements of heat capacity at hydrogen (ca. 12 K) or helium temperatures 
(ref. 54/55). 

The obtained enthropy values together with the reaction enthalpies were 
employed for calculation of the Gibbs energy. So, in the early sixties, 
the heat capacities of unsubstituted lactams and some polymers were 
measured and lactam's ability for polymerization reaction was studied 
(ref. 56). Further the AfG values of some derivatives of bycyclo-(2, 
2,l)-heptane (ref. 57),fluorochloroderivatives of enthane and propane 
(ref. 58/59), fluorinated amines, cyclic perfluorocarbons (ref. 60) etc. 
were obtained. The rrkeyfl thermodynamic functions of some inorganic com- 
pounds, e.g. Sn02, Ta205 were also determined. 

The study of transition phenomena have been an important part of the 
low-temperature calorimetrie. The solid-phase transitions in organic 
compounds were usually interpreted in terms of the "order-disorder" 
concept. The onset of disorder was associated with diverse motion types, 
viz. either motion of the molecule as a whole (rotation in lattice 
sites, which is typical of plastic crystals) (ref. 57) or the motion of 
specific groups in the molecule (internal rotation) (ref. 59). The i.r. 
and Raman spectra of solid phases in conjunction with enthropies of 
transition made it possible to disclose the nature of phenomena (ref. 
59/61), G-transitions of plastic crystals were also often detected. A 
rare phenomenon - the gradual development of conformer transition was 
detected in the solid phase of 1,1,2,2-tetrafluoro-1,2-dibromoethane 
(ref. 59). 

CONCLUSION 

It is evident from the brief survey given above that the scientific 
activity in the laboratory was usually based on the precise calorimetric 
measurements. Therefore, a special attention was given to the technique 
and procedure of experiments. This was reflected in the numerous publi- 
cations, a part of which has been cited above and also in the Popov's 
monograph "Thermometry and Calorimetry" (ref. 20), book IIThermochemist- 
ry" (ref. 29) etc. 

Being a part of chemistry department, the laboratory was deeply engaged 
in thermochemical education from the very beginning. A systematic educa- 
tion of students was started by V.F. Luginin. Later on, up to the pre- 
sent, a special course of thermochemistry was given for students and 
post-graduates of the chemistry department. The basis for teaching was 
formed with the monographs mentioned above (ref. 2/20)! textbooks (ref. 
3/5/29), and numerous booklets of exercises. 

Since 1988 L.N. Sidorov is responsible for the laboratory; after his 
appointment a new tendency appeared - an investigation of molecular 
equilibriums by a method of high-temperature mass spectrometry. A deve- 
lopment of this tendency is a subject of other lectures. 
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