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CONFERENCE OF THE SECTION ON "HEAT AND MASS 

TRANSFEB IN THE HARDENING OF MATERIALS BASED 

ON BINDERS" OF THE COUNCIL ON PROBLEMS OF 

HEAT AND MASS TRANSFER IN TECHNOLOGICAL 

PROCESSES OF THE STATE COMMITTEE OF THE 

USSH ON SCIENCE AND TECHNOLOGY 

A conference  of the sect ion on "Heat  and Mass  T r a n s f e r  in the Hardening of Mater ia l s  Based on Binders"  
devoted to an invest igat ion of heat  and m a s s  t r a n s f e r  when obtaining h igh-s t reng th  building m a t e r i a l s  was held 
on Apr .  10-13,  1978, in Minsk a t  the A. V. Lykov Inst i tute of Hea t  and Mass  T r a n s f e r  of the Academy of 
Sciences  of the BSSR. 

Seventy-nine de legates  took pa r t  in the sect ion r ep re sen t i ng  16 scient i f ic  r e s e a r c h  and academic  ins t i -  
tu tes ,  un ive r s i t i e s  and e s t ab l i shmen t s  f r o m  12 ci t ies  of the Soviet Union. 

P a p e r s  and contr ibut ions w e r e  published by the Insti tute of Heat  and Mass  T r a n s f e r  under  the t i t le  "Heat  
and Mass  T r a n s f e r  when Obtaining V e r y  Strong Building M a t e r i a l s 2  

I. M. Akhvedov (BPI) and A. F. Po lak  (NIIpromstroi)  r ev iewed  the p r e s e n t  s ta te  and future exper imen ta l  
and theore t ica l  invest igat ions  of the p r o c e s s  of hardening  of v e r y  s t rong  concre te  and the theore t ica l  p r inc ip les  
of the technology of the hardening  of binders .  

Genera l  r e su l t s  of the work  of the Kalinin Polytechnic  Inst i tute in inves t igat ions  of heat  and m a s s  t r a n s f e r  
p r o c e s s e s  in the hardening  of concre te  us ing  di f ferent  methods of hea t  d iss ipat ion and under  di f ferent  conditions 
of humidi ty of the surrounding medium w e r e  desc r ibed  by N. I. Gamayunov (KPI). 

The pape r  by O. P. Mched lova -Pe t ro syan  (KhISI), devoted to p rob l ems  of heat  and m a s s  t r a n s f e r  in the 
init ial  s tag~s of the hydrat ion of cement ,  and the contr ibution by I. M. Lyashkevich  (ITMO) on p rob l ems  of 
hea t  and m a s s  t r a n s f e r  and the technology of obtaining v e r y  s t rong  building m a t e r i a l s  based on gypsum and 
cement  w e r e  of cons iderable  in te res t .  

P a p e r s  devoted to theore t ica l  p r o b l e m s  of the s t rengthening of gypsum obtained f r o m  h igh-s t reng th  
a r t i f i c ia l  gypsum dihydra te ,  invest igat ions  of the t he rma l  c h a r a c t e r i s t i c s  of concre te  during the rma l  p r o -  
cess ing ,  invest igat ions  of the m a s s - t r a n s f e r  c h a r a c t e r i s t i c s  and porous  s t ruc tu re  of spec ia l  concre te ,  the 
vapo r  fo rmat ion  of concre te  durIng t h e r m a l  p r o c e s s i n g  when using a radiant  method of hea t  d iss ipat ion,  and 
the de te rmina t ion  of the dis t r ibut ion laws of the granular  composi t ion of the components  of a concre te  mix tu re  
for  h igh-s t reng th  concre te s ,  w e r e  d iscussed .  

I t  was  pointed out that  obtaining h igh-s t reng th  m a t e r i a l s  and, p r i m a r i l y ,  conc re t e s ,  is one of the m o s t  
p r e s s i n g  p r o b l e m s  in the s t ruc tu ra l  m a t e r i a l s  industry.  Accord ing  to the p r o s p e c t s  for  the development  of 
concre te  and re in forced  concre te  in the USSR, until the y e a r  2000 the m a s s  product ion of grade 700 concre tes  
is p roposed ,  and in individual cases  of g rades  800-1000. 

Work  on obtaining h igh-s t reng th  building m a t e r i a l s  based on gypsum and cement  has  been c a r r i e d  out 
at  a number  of s c i e n t i f i c - r e s e a r c h  ins t i tu tes  and un ive r s i t i e s  such as  the ITMO of the Academy of Sciences 
of BSSR, the MIIZhBe,  the BPI ,  the N I I P r o m s t r o e  M I N - P r o m s t r o y a  of the USSR, the Minsk NIISM, the KhISI, 
etc.  

The p r o b l e m  of obtaining h igh-s t r eng th  building m a t e r i a l s  cannot be success fu l ly  solved without developing 
a single quant i ta t ive phys icochemica l  theory  of hydra t ion ,  and the s t ruc tu re  of b inders ,  and a lso  without con-  
t rol l ing the hea t  and m a s s  t r a n s f e r  p r o c e s s e s  in binders  due to phys icochemica l  in te rac t ion  of the components  
and ex te rna l  act ions.  
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Work  in this d i rec t ion is being ca r r i ed  out at the p re sen t  t ime without much coordinat ion,  not sufficiently 
ac t ive ly ,  and without including fundamental  and al l ied applied a r e a s  of science.  

Fo r  the success fu l  solution of this p r o b l e m ,  for  the fur ther  development  of the theory  of hardening  of 
b inders ,  s.adthe scient i f ic  bas is  for  control l ing p r o c e s s e s  of s t ruc tu re  fo rmat ion ,  the sect ion cons idered  it 
n e c e s s a r y  to endorse  the t rends  and r e su l t s  of scient i f ic  r e s e a r c h  on obtaining h igh-s t reng th  building m a -  
t e r i a l s  based on gypsum and cement  c a r r i e d  out at  the Labo ra to ry  of E l e c t r o t h e r m a l  P r o c e s s e s  of the Acad-  
emy  of Sciences of the BSSR, at  the L a b o r a t o r y  of Heavy and Other  Concre tes ,  and at o ther  e s t ab l i shmen t s ,  
and r ecommended  that  a s e r i e s  of invest igat ions  be ca r r i ed  on the development  of the theore t ica l  bas i s  for  
the hydrat ion p r o c e s s  and s t ruc tu re  fo rmat ion  in gypsum rock  with the a im of obtaining h igh-s t reng th  m a -  
t e r i a l s  and components .  

The sect ion a lso  adopted a number  of organiza t ional  m e a s u r e s  to coordinate  invest igat ions in the a r ea  
of the control  of the p r o c e s s e s  of s t ruc tu re  fo rmat ion  in concre te  and the hardening of binders .  

E. A. Raskina  

TENTH ALL-UNION SYMPOSIUM ON RHEOLOGY 

The Tenth All -Union Symposium on Rheology organized by the Division of Phys ics  of P o l y m e r s  of the 
Ura l  Scientific Center  of the Academy of Sciences of the USSR and the Inst i tute of Pe t rochemica l  Synthesis  of 
the A cademy of Sciences of the USSR under  the d i rec t ion  of the cor responding  divisions of the A cademy of 
Sciences of the USSR, and a lso  of the D. I. Mendeleev All-Union Chemical  Society,  took place  on June 20-24,  
1978 in P e r m .  

It  was  noted that  sc ien t i s t s  and eng ineers  had ac t ive ly  par t ic ipa ted  in the p r o g r a m m e  of communis t  
construct ion put fo rward  by the Twen ty -F i f th  Congress  of the Communis t  P a r t y  of the USSR with r ega rd  to 
inc reas ing  the eff ic iency of product ion,  acce l e r a t i ng  s c i e n t i f i c - t e c h n i c a l  p r o g r e s s ,  and introducing scient i f ic  
r esu l t s  into the national economy.  The i r  e f for t s  were  d i rec ted  to complet ing the Tenth F i v e - Y e a r  Plan ahead 
of schedule.  Rheology is undergoing extensive  development  at the momen t  and should make  a cons iderable  
contribution to the solution of p r e s s i n g  p rac t i ca l  p rob l ems .  

More than 230 spec ia l i s t s  r ep re sen t ing  the main scient i f ic  cen te rs  of the country par t ic ipa ted  in the 
sympos ium.  These  included 25 doctors  of sc ience and 106 candidates ,  who a re  the leading spec ia l i s t s  in 
var ious  b ranches  of sc ience and technology. 

Th i r t een  l ec tu re s  and p a p e r s  and 148 communica t ions  were  presen ted .  

The following theo log ica l  p r o b l e m s  w e r e  considered:  the mechan ics  of solutions and mel t s  of p o l y m e r s  
and composi t ion m a t e r i a l s  based  on them,  the hydrodynamics  of pe t ro l eum and pe t ro l eum products  and the 
rheologica l  behavior  of dr i l l ing solutions and other  m a t e r i a l s .  The sympos ium also brought out the t rend in 
the rheology of filled and unfilled p o l y m e r s  which combine p r o b l e m s  of flow with p rob l ems  of f r ac tu re .  New 
expe r imen ta l  and theore t ica l  invest igat ions enabling these m a t e r i a l s  to be widely used in indust ry  w e r e  p r e -  
sented. 

New resu l t s  have been obtained rega rd ing  the connection between mo lecu l a r  c h a r a c t e r i s t i c s  and the 
rheologica l  behavior  of d i f ferent  p o l y m e r s .  

P a r t i c u l a r  at tention was given to work  in the a rea  of the ex t rac t ion  and t r a n s p o r t  of pe t ro l eum and a lso  
the p r o p e r t i e s  of pe t ro l eum products  as they apply to p r o b l e m s  of pe t ro leum and gas techniques,  providing a 
scient i f ic  bas i s  for  t r anspor ta t ion  p r o c e s s e s .  

A number  of new p r o b l e m s  in the hydrodynamics  of anomalous -v i scous  liquids as they apply to p r o -  
c e s s i n g ,  mixing and h e a t - t r a n s f e r  p r o c e s s e s ,  have been solved. 

During the l as t  2 y e a r s  s e v e r a l  monographs  on rheology have been published which have  inc reased  the 
genera l  level  of rheologica l  r e s e a r c h  in the USSR. 
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