
Silikáty 29, s. 193-202 (1985) 

Původní práce 

FOR MATION OF CONV'ECTIVE FLOW IN GLASS MELTS 
DUE TO VAPOR IZATION OF A SUR FACE 

ACTIVE COMPONENT 

PART I: E:x:perimental  method and  results  

LUBOMÍR NĚMEC, Ivo BAŘTIPÁN*) 

Joint Laboratory Jor the Chemiatry and Technology oj Silicatea 
Czechoslovak Academy oj Sciencea and Institute oj Chemical Technology 

Suchbátarova 5, 166 28 Prague 6 
*) Sklo Union, Concern Corporation, Sklotas, Dukla Oloví Worka 

Received 9. 10. 1984 

In the vaporization oj fluorides from opal glass melta and in that oj boron 
oxide from N eutral glasa there occura the ao-called cell flow which is caused by 
surface Jorces. Application oj the high-temperature motion-picture technique 
permitted the shape and the rate oj this flow to be determined at 1250-1350 °0 
in the atmoaphere oj flowing dry and moist nitrogen. The ratea oj flow de
termined were oj an order oj 10-5 to 10-4 m s-1 and their couraes in terma 
oj time were in qualitative agreement with the volatilization losaes oj fluorides 
from the glass melt. 

INTRODUCTION 

Volatilization of some glass components into the atmosphere is responsible for 
losses in valuable raw materials, for impairing the quality of glass, damaging 
the melting plant and for adverse effcts on the living environment. This is why 
this phenomenon has been the subject of e:x:tensive studies in recent years. With 
respect to the conditions of volatilization, most attention is paid to lead, borosilicate 
and fluoride glasses. The volatilization mechanism includes the transport of the 
volatile component through the glass melt, its transition through the phase boun
dary and its transport as a gaseous phase. Any of these processes can be the control
ling process of the transport according to the respective conditions. Diffusion 
transport in liquid phase [l, 2] was usually regarded as the slowest, i. e. the control 
process of volatilization; however, it was later found that convection caused by 
gravity or surface forces arising as a result of concentration fluctuations of the 
evaporating substance, may play a significant role in the transport. In that case, 
transport through the phase boundary or the gaseous phase [3, 4] may be the 
control process, because the convective transfer in the glass melt will significantly 
speed up the transport of the volatile substance to the phase boundary. The term 
cell flow has been derived from the shape of the small practically closed formation 
of convective streams at the surface; however, there has so far not been direct 
evidence for their existence in glass melta. 

The present study had the aim to provide this evidence for lead, fluoride and 
bÓrosilicate glass melta, to find correlation between such flow and the vaporization 
rate for fluoride glass melta, to suggest the vaporization model which would com-
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