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The results of experiments dealing with identification and rate of cell flow,
resulting from the vaporization of surface active components from some glass
melts, allow a corresponding model of vaporization to be suggested. In the
given instance, the model derived from fluoride glass melt corresponded to the
process of mass transfer in which resistance of the liguid phase and that of
the phase boundary are involved. In the later stages of vaporization the two
resistances show roughly identical effects. According to the experimental
conditions, the fluorides being vaporized were hydrolyzed to an extent from
10 to 75 %,.

INTRODUCTION

The first part of the present study [1] was concerned with the question whether
the vaporization of surface active components of the glass melt leads to the forma-
tion of the so-called cell flow, which had been earlier found and studied on other
systems. High temperature behaviour of fluoride glasses (opal), borosilicate glasses
(Neutral) and lead glasses (crystal with 24 wt. %, PbO) were studied at melting
temperatures; vaporization of components from these glasses has always significant
technological consequences. The high-temperature motion-picture technique
was used to provide the experimental evidence; using fine bubbles as indicators of
the direction of flow, the method proved explicitly the existence of cell flow in
fluoride and borosilicate glass melts, whereas no firm evidence was found with
the lead glass melt. The motion-picture experiments and density measurements
showed that neither thermic nor density convection take part in the formation of
the flow, so that this has to be attributed to surface forces. Evaluation of films
and specimens of coloured glasses showed the most frequent shapes of the flow
cells in the measuring cell, and provided the mean as well as the surface rates
of flow. The time dependence of these rates of flow on temperature was established,
as well as that on the rate of flow of moist and dry nitrogen above the glass melt
surface. The loss of fluorides and Na,O from the opal glass in the course of measurem-

"ent was determined analytically. The experimental conditions were chosen so as
to correspond roughly to those of free-surface melting furnaces. The data obtained
for fluoride glass melts were satisfactory for suggesting a qualitative mechanism
of the vaporization of a surface-active substance, for proposing a mathematical
model of vaporization and for determining the controlling process of vaporization.
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L. Némec, 1. Bartypan:
QUALITATIVE MECHANISM OF THE VAPORIZATION OF FLUORIDES

a) The degree of volatilization and the degree of hydrolysis of the
fluorides being vaporized

The results of analyses of fluorides and Na,O plotted partially in Fig. 13 [1]
indicate that the system suffers great losses of fluorides. The degree of hydrolysis
of the fluorides being vaporized (the portion of the total amount of vaporized
fluorine volatilized in the form of HF) was calculated from the difference between
the molar concentration of the fluorine volatilized and that of sodium (or potassium).
As the glass melt was not analyzed for K,0, it was only possible to calculate the
bottom and the top limit of hydrolysis corresponding to the total or zero amount
of volatilized potassium [2]. Fig. 1 shows the degree of hydrolysis of the fluorides
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Fig. 1. The time dependence of the degree of hydrolysis of wolatilizing fluorides in Y on
the assumption that one half of the potassium present is volatilized. The temperature is 1300 °C.

being volatilized for half the amount of volatilized potassium. The results indicate
that the degree of hydrolysis increases in terms of time (because the ¥’ : H,0
ratio decreases) as well as in terms of the moisture content of nitrogen. The
degree of hydrolysis is relatively high even for “dry” nitrogen. However, determina-
tion of the moisture content in this nitrogen indicated that at the given rate of
flow, the amount of water determined, i.e. 7.33 x 104 kg H,O/m3 N, under
normal conditions, would be enough to hydrolyze all the volatilizing fluorides.
In the case of dried nitrogen, the mean hydrolysis degree was around 16 9,. The
hydrolysis can be probably attributed to the existence of OH groups in glass
melt. The temperature dependence of hydrolysis is indistinct in view of the lack
of the respective data for 1250 °C; however, the hydrolysis degree increased
between 1300 and 1350 °C (for partial water vapour pressure in nitrogen of 0.5 kPa
it amounted to about 38 %, at 1350 °C after 8 hours, for pg,0 = 30 kPa it amounted
to about 689, after 6.5 hours). The dependence of the hydrolysis degree on the
rate of flow was not studied.
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Formation of Convective Flouw in Glass Melts ... I1

b) The rate of flow of the glass melt

The rates of flow are plotted in Figs. 8 through 12 in Part I [1}. The mean rates
of flow in the individual flow cells were measured. These data have the disadvantage
of involving an error of about 30 9, , of providing no data from the actual beginning
of the measurement, and of yielding the rates of surface flow not from the surface
proper, but from its close proximity. All the diagrams indicate a rapid decrease
of the rate of flow in terms of time and a subsequent equalization at a roughly
constant value. The surface rate of flow values are higher at the beginning of the
measurements (1—3 X 104 ms-1) than those of the mean rates (0.5—2 X
X 10—4 m s8-1). The initial decrease of the rates related to the decrease of the volati-
lization rate of fluorides is indicative of the non-stationary character of volatiliza-
tion during this period; after roughly 3 to 6 hours and up to 24 hours, the mass
transfer in the liquid can be approximated by the steady state. The comparison
implies that the mean rates of flow are always higher when using dry nitrogen
starting from times of about 0.5 hour, and roughly the same applies to surface
rates of flow; the only exception was at very low rates of flow of the gas, when
the result was opposite. In these instances, the faster flow at the 8urface corresponds
to a faster loss of fluorine from the melt, which was proved analytically for measure-
ments at 1300 °C. Both the mean and the surface rates of flow increase with tempe-
rature, this being the result of accelerated volatilization.

An increase in the rate of flow of nitrogen, according to Figs. 8 through 12 [1],
leads to increased both surface and mean rates of flow for dry nitrogen; there is
obviously no correlation with moist nitrogen. The effect of the rate of flow of gases
on that of the melt is probably related with the concentration of fluorides in the
gaseous phase, which is higher in the case of dry nitrogen (a lower hydrolysis
degree) and therefore more influenced by the rate of flow of the gas. The values
of the rates of flow established may serve to estimate the shares of diffusion and
convective transfer in glass melt. On considering a 5 %, concentration of NaF in
glass melt, the value gxar = 2.5 X 103 kg m—3 [2] and the surface rate of flow
about 10-4m s, the flow of fluoride ions by weight is then about 5.6 X
X 1073 m~2 871, On estimating the maximum concentration gradient at the surface
dw/dz ~ 102 m~1, then, on assuming the existence of this gradient for the diffusion
coefficient of fluoride ions, 2.6 x 10-10 m2 g-1 [2], the diffusion flow should have
the value of about 2.9 X 10-5 kg m-2 s~1. This diffusion flow is lower by at least
two orders of magnitude than the convective flow. The diffusion flow will be
actually still smaller, because the electron microanalysis failed to determine any
concentration gradient of sodium ions at the phase boundary. It may therefore
be assumed that the diffusion flow is negligible all over the entire measurement
range (0—24 h, 5.3—1.25 %, F’). Further information on the shares of convective
and diffusion mass transfer may be provided by the values of the mass transfer
coefficients.

APPROXIMATE MODEL OF THE FLUORIDES VOLATILIZATION
MECHANISM

Let us consider the transfer of a volatile substance from the liquid phase into
the gaseous phase, in which the resistance of the liquid phase, that of the phase
boundary as well as that of the gaseous phase can be involved. On assuming that
wy, < 1 and that the volume of the diffusion layer is small with respect to the total
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_volume of the liquid, the following equation may be written for the mass flow N
of the volatilizing substance at the liquid-gas phase boundary:
de VL
dr &8
The boundary layer theory says that if there is no chemical reaction, the ratio of

the thickness of the diffusion and the hydrodynamic limit layer is constant, and
that [3] ’

(1)

N = Kipvn(wy — wre) = —

01 = Ksrvpo™'/2 (2)
The following empirical equation was suggested for the time dependence of the
surface rate of flow on the basis of photographic measurements:
v10 = vLgo eXp (—K 7). 3)
The mags transfer coafficient, Ky, can then be interpreted as follows: V
_ D} Dol

K — == . 4
Sr T Ky T Kawexp (Ket/2) @

For the mass flow at the phase boundary it holds that:
N = Krpa(H wro — weo)- (5)
For the mass flow in the gaseous phase it holds that: |
N = Kcoa(weo — we). (6)
On combining equations (1), (4), (5), (6) and rearrangement, one obtains the fol-

lowing equation for the mass flow through a liquid:

_dwy Vi K1K10%cKqg 7
dv S  KipiKcH + KroiKces + KrorKiga ’
where the first term on the right side represents the value of the overall mass
transfer coefficient K.
The total resistance is then given by the sum of the respective resistences of
the liquid phase, the phase boundary and the gaseous phase:

1 1 oL oL 8)

K T HEp " Kwe ' Keog

If the volume of the diffusion layer in the gaseous phase is small compared to the
total volume of the liquid, the following equation holds for the mass balance in the
gaseous phase:

dw ,
er ocVe = oLSK(H 'wL — wg) — Vwgge. 9

The system of equatiens (7), (9) and (4) then describes the suggested model.

On the assumption of existence of a boundary layer even in the gaseous phase,
the mass transfer coefficient K depends as follows on the rate of flow of the gaseous
phase:

D¢ V2

Kg=-"Frrpr
¢ K8

(10)
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Formation of Convective Flouw in Glass Melts ... II

The following instances can arise when this simplified case is applied from the
standpoint of the controlling process: ' .

a) The resistence of the liquid phase is the only one involved. The total mass
transfer coefficient K decreases in terms of time and its decrease is proportional

to the decrease of the rate of flow at the surface according to the equation:

1/2
LS (”L‘") ) (11)
VLo2

b) The resistance of the liquid phase and that of the phase boundary are effective.
The total mass transfer coefficient decreases in terms of time, but this decrease is
slower than would correspond to equation (11). The total mass transfer coefficient
is independent of the rate of flow of the gaseous phase for the case when wg — 0.

c) The resistances involved are those of the liquid and gaseous phases and that
of the phase boundary, or the resistance of the liquid and of the gaseous phases.
The total mass transfer coefficient decreases in terms of time and its decrease is
slower than would correspond to equation (11). Its value depends on the rate of
flow of the gaseous phase even for wg — 0.

d) The resistances involved are that of the phase boundary and that of the
gaseous phase, or only one of these resistances. The total mass transfer coefficient
is constant in terms of time.

The values of the total mass transfer coefficient can be established from equation
(7):

de VL .
K= d__.T _.__S . (7a)
HYwy, — we

On using the values V1/S = 1.21 x 10~2 m, H = 17.54 [2] (from the pressure of
saturated NaF vapours above the NaF melt on the assumption of ideal behaviour)
and on setting wg = 0, it is possible to obtain the K values from our measurements.
The assumption that wg = 0 will introduce a larger error of the measurements
with the lower partial water vapour pressure (pm,0 = 0.5 kPa) which involves
a lower degree of hydrolysis and thus wg # 0.

The values of the total mass transfer coefficients are listed in Table 1. The time
dependence of the K values was obtained for 1300 °C and a flow rate of 1.67 X
X 1076 m3 s~1 of nitrogen with a partial pressure of water vapour of 0.5 and 30 kPa
respectively. Only the mean values of K from the entire measurements were
calculated for the other experiments, because just the initial and the final con-
centrations of fluorides in the glass melts were known.

As has already been assumed, the K values for dry nitrogen are mostly lower,
because they involve a larger error (wg # 0). A comparison of the K values for
both time dependences indicates that values for dry nitrogen are lower by a factor
of about 1.4. In the 1300 to 1350 °C region, the K values increase with temperature;
the corresponding value for 1250 °C was not available. The comparison of the mean -
values of K for 1300 °C after 6.5 h and at 30 kPa of water vapour at various rates
of flow indicates that within the limits of errors, there is no increase in X with an
increase in the flow rate (K = 6.5 x 10~6 m s~1at a flow rate of 1.67 x 10-6 m3 s-?
and 5.6 X 1006 ms~1 at 8.33 x 10-6m3s-1). The K value increases with dry
nitrogen under otherwise identical conditions (K = 4.75 and 5.60 X 106 ms?
at a flow rate of 1.67 X 10-6m3s8-1 and 7.8 X 10-8m s—1 at a flow rate of
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8.3 X 10 m3s1); however, at a lower rate of flow, the K values involve
a larger error and are lower by a factor of about 1.4 than what corresponds to the
actual value. Also in view of the fact that the gaseous phase was observed to be
subject to very extensive mixing (it looked like smoke) the K value may be assumed
not to be affected by the rate of flow.

Table I

The rate of fluoride losses from opal glass melt and
the total mass transfer coefficients

Specimen z(h) wr, dwy(dz) s~ WL K (ms1)
1250, 1.67 x 105, 0.5 ' | 24 0.014 —4.51 X 10—7 0.0335 2.86 x 106
1250, 1.67 x 10—, 30 . | 23 0.014 —4.61 x 1077 0.0335 2.93 X 10-¢
1350, 1.67 x 103, 0.5 8.2 0.022 —1.05 x 10-6 0.0375 5.96 x 10-¢-
1350, 1.67 x 10-5, 30 6.5 0.018 —1.47 X 106 0.0357 8.74 X 10-¢
1300, 3.33 x 105, 0.5 16 0.012 —7.03 X 107 0.0327 4.56 x 10-¢
1300, 1.67 x 10-5, O 6.5 0.028 —1.06 X 10— 0.0405 5.60 x 10-¢
1300, 8.33 x 10-¢, 0.5 ) 6.5 0.021 —1.37 X 10-¢ 0.0370 7.84 X 106
1300, 8.33 x 10-¢, 30 6.5 0.028 —1.06 X 10-¢ 0.0405 5.60 x 10-¢
1300, 1.67 x 1079, 0.5 6.5 0.031 —9.40 X 107 0.042 4.75 x 10-¢
1300, 1.67 x 1076, 30 6.5 0.025 —1.20 x 10-¢ 0.039 6.50 x 10-¢
1300, 1.67 x 106, 0.5 0 0.053 —1.86 X 10-° — 5.59 X 10-¢
1300, 1.67 x 105, 0.5 2 0.043 —9.70 X 10-7 —_ 4.77 X 106
1300, 1.67 x 105, 0.5 4 0.037 —6.90 x 107 — 3.96 x 10-¢
1300, 1.67 x 10-5, 0.5 6 0.032 —5.00 x 107 — 3.32 x 10-¢
1300, 1.67 x 10-%, 0.5 8 0.030 -—4.40 X 1077 — 3.10 x 10-°
1300, 1.67 x 10-¢, 30 0 0.053 —2.08 X 10-¢ — 8.26 X 10-¢
1300, 1.67 x 10-¢, 30 2 0.040 —1.20 x 10-6 —_ 6.37 x 106
1300, 1.67 x 10-¢, 30 4 0.0315 —7.80 X 1077 -— 5.26 X 10-¢
1300, 1.67 x 10-¢, 30 6 0.0255 —5.50 x 10-7 — 4.58 x 10~
1300, 1.67 x 1076, 30 8 0.0235 —5.00 X 10-7 — 4.51 x 10~

Explanation notes to the “specimen’ column: the first numher is temperature in °C, the
second number is the rate of flow of gas in m3s-! under normal conditions, the third number
is the partial pressure of water vapour in kPa.

As indicated by Fig. 2 and Table I, the K values decrease distinctly with time,
so that there is an effective resistance of the liquid phase. Even though relatively
extensive convection in the liquid phase was established photographically, it
should be taken into account that the K values are higher by up to three orders
of magnitude than those for volatilization from lead glass or from soda-silicate
glass [4]; even smaller resistances are therefore effective. Fig. 2 also indicates that
the square root of the surface rate of flow decreases faster than K, so that the
equation (11) does not hold. These facts imply that the resistance of the phase
boundary is involved together with that of the liquid phase in the vaporization
process. For the case that K¢ > Ky, and Kg > Ky, equation (7) then acquires
the form:

de S K LK 0G

dr = = Vi KwcH' ¥ K1

where the second term on the right-hand side is again the value of the total mass
transfer coefficient K. If the wy, value can be regarded as constant and at the same

(H 'wg, — wa), (12)
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Formation of Convective Flouw in Glass Melts ... I1

time wg — 0, the rate of the loss of the volatile substance is constant in terms of
time (for constant K):
dm

—— -1 .
d‘r SQLKH wi, (13)

v
(msh10° to
1 ¢ K = f(t)
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Fig. 2. The time dependence of the total mass transfer coefficient K and the dependence of the
surface rate of flow on time, 1300 °C, rate of flow 1.67 X 106 m3 s~! under normal conditions,
pH.0 = 30 kPa.

To be able to determine at least approximately the share of resistance to mass
transfer in the liquid phase and the resistance of the phase boundary, let us express
the total resistance as a sum-of resistances in the liquid phase and at the phase
boundary by means of equatlons (12) and (4). For the two time levels 1 and 2 one
thus obtains:

1 const oL
K, o VLot KIQG ’ l4a. b
1 const L (14a, b)

K: v Ko

By subtracting the equations, it was possible to obtain the value of the constant
and to calculate the resistance of the liquid phase (const/vi?) and the resistance
of the phase boundary (p1/K1g¢). The mean value of the constant for various
time intervals amounted to 559 m~1/2 §!/2 with a maximum relative error of 29 9,.
The comparatively large dispersion should be attributed to the inaccurate vy
values and to the neglecting of the wg values. The calculated portions of the liquid
phase resistance and the phase boundary resistance are plotted in Fig. 3. For the
value of pr == 1.13 X 103kg m—3 and pg = 1.47 x 10-1kg m—3 [2], the mean
value of Kj was calculated for the given conditions and amounted to 9.02 x
X 10-2m 81, and the maximum relative error amounted to 229%,. Knowledge
of H allows the Ky, values to be calculated; they are also plotted in Fig. 3. This
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figure indicates that the portion of the liquid phase resistance increases in terms
of time, and after roughly 4 to 6 hours is equalized at about one half of the total
resistance. The constant values of both resistences in this time period support the
assumption that even this region involves convective transport only.

T T T T T T T 1 K
1y 456
1 e RL/P (m.s1)10
75 2 o KL=(1) 15

podil odporu kapalné faze (%)

2 -4 05
i 1 | ] | | ] 0
0 2 4 6 8 0 12 14 t(h)

Fig. 3. The time dependence of the liquid phase resistance in %, and the mass transfer coefficient
in liquid, Ky,; 1300°C, rate of flow 1.67 X 10-5m3 s~1, pu,0 = 30 kPa.

The equations (12), (9) and (4), together with the data obtained, allow the
vaporization process to be described quantitatively under the given conditions.
The conditions in actual glassmaking furnaces with a free glass melt surface and
extensive mixing of combustion gases, are similar to the experimental ones.
However, in view of the large amounts of combustion gases it is possible to take
wg = 0, so that equation (9) is eliminated, similarly to wg in equation (12). If the
changes in the concentration of fluorides in the glass melt are small, the vaporiza-
tion is described by equation (13). Under real conditions the volatilization rate
can only be affected by decreasing the melting temperatures, by decreasing
the concentration of fluorides in the glass melts or by covering the melt surface
(change in the way of heating). For small rates of flow of gases above the melt
surface it is suitable to use the lowest possible partial pressure of water vapour
in the gas.

The formation of cell low has unfavourable consequences on the elimination
of microscopic seed. This problem can be resolved by brief heating of the melt to
the refining temperature where the bubbles increase their volume and rise to the
surface.

CONCLUSION

Evaluation of the experiments yielded a comparatively satisfactory correlation
between the rate of flow in the cells and intensity of vaporization of fluorides;
the degree of hydrolysis of the fluorides was found to be in the range of 10 to 45 9,
for dry nitrogen and 41 to 75 9, for moist nitrogen. The information on the existence
of cell flow allowed a mathematical model of the vaporization of fluorides to be
suggested for opal glass melts on_the basis of effective liquid phase and phase
boundary resistances. The numerical values indicate that in the later stages the
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Formation of Convective Flouw in Glass Melts ... 11

portions of the liquid phase resistence and phase boundary resistence are roughly
the same, while in the beginning the phase boundary resistance prevails. The high
values of the total mass transfer coefficient (of the order of 10-¢ to 10-5 m s-1)
are indicative of extensive vaporization of fluorides. The experimental results are
qualitatively applicable to industrial melting furnaces with free glass melt surfaces.
The small number of experimental data did not allow a suitable model to be sug-
gested for borosilicate glasses. Such a work would be very useful in view of the
industrial significance of borosilicate glasses.
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List of symbols

m — weight
vpe — rate of flow at the phase boundary
vLop — rate of flow at the phase boundary at time 7 = 0

we — weight fraction of the volatile substance in the gaseous phase

wgo — weight fraction of the volatile substance in gaseous phase at the phase
boundary

wy, — weight fraction of the volatile substance in the liquid phase

wre — weight fraction of the volatile substance in the liquid phase at the phase
boundary

Dy, — diffusion coefficient of the volatile substance in liquid phase

H — Henry’s constant

K  — total mass transfer coefficient

Ky — an empirical constant

K¢ — mass transfer coefficient in the gaseous phase

K71, — mass transfer coefficient in the liquid

N — rate of flow by weight
Ksc — a constant characterizing the thickness of the diffusion layer in gaseous

phase
Ks1, — a constant characterizing the diffusion layer thickness in liquid phase
K; —a rate constant of mass transfer from liquid to gaseous phase
8§ — phase boundary surface
8¢ — cross section perpendicular to the surface through which the gas flows
V  —rate of flow of gas by volume '

Vi — the volume of the liquid
01, — thickness of the diffusion layer in liquid phase

oc — density of the volatile substance in gaseous phase
o1 — density of the volatile substance in liquid phase
T —time

R — total resistance

Ry — resistance of the liquid phase

Ve — gaseous phase resistance
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VZNIK KONVEKTIVNIHO PROUDENf VE SKLOVINACH
PRI VYPAROVANT POVRCHOVE AKTIVNI SLOZKY
II. DISKUSE VYSLEDKU A MODEL VYPAROVANI

Lubomir Némec, Ivo Baitipan*)

Spoleénd laboratof pro chemis a technologii silikdts GSAV o VSCHT, 166 28 Praha 6
*) Sklo Union, koncernovy podnik, Sklotas, zdvod Dukla Olovi

Rychlosti proudéni vzniklého p¥i vypafovani povrchovd aktivni slozky z fluoridové skloviny
(opéal) a borité skloviny (Neutral) ¢inily ¥ddové 10-5—10-4m .s~! a byly zhruba v korelaci
s intenzitou odpafovéni fluoridi. Z analyz fluoridit ve skloviné byl vypoéten priblizny podil
hydrolyzovanych odpafenych fluoridt, ktery ¢inil 10—459%, pro sklovinu s atmosférou ,,su-
chého*‘ dusiku (pm,0 = 0,56 kPa) a 41—75 %, pro sklovinu s atmosférou vihkého dusiku (pm,0 =
= 30 kPa). Na zdklad® experimentélnich vysledkd byl navrien model vypafovani fluoridi,
predpokladajici uplatnéni odporu kapalné fize a fdzového rozhrani, a vypoéteny podily odporu
kapalné faze a fazového rozhrani, které se v pozdé&jsich stadiich ustéli na zhrubs stejnych
hodnotéch. Navrzeny model kvalitativnd odpovidé podminkdm v provoznim zafizeni s volnou
hladinou. Ukazuje se, Ze sniZeni t8kéni lze dosdhnout pouze snifenim teploty, koncentrace
fluoridi a sniZenim parcidlnfho tlaku vodni pary v atmosféfe pii nizkém pratoku plynda.
Provozné se osvédéi taveni se zakrytou hladinou.

Obr. 1. Zdvislost podilu hydrolyzy tékajicich fluoridd v %, na éase za pfedpokladu, e vytékd polo-
vina pfitomného drasliku, teplota 1300 °C.

0Obr. 2. Zdvislost celkového koeficientu pfenosu hmoty, K, na dase a zdvislost hladinové rychlosti
proudéni na &Ease, teplota 1300 °C, pritok 1,67 . 106 m3 . s~1 za normdinich podminek,
PH,0 = 30 kPa.

Obr. 3. Zdvislost podilu odporu kapalné faze v %, a koeficientu pFenosu hmoty v kapaliné Ky,
na ase, teplota 1300 °C, pritok 1,67 . 10-5m3 . 87!, pu,0 = 30 kPa.

BO3BHUKHOBEHWE KOHBERIITUOHHOTO TEYEHMUA
B CTERJOMACCAX TP UCITAPEHUU
NOBEPXHOCTHO-AKTHUBHOIO KOMIIOHEHTA
II. PACCMOTPEHUE PE3VJbTATOB I MOLEJIb HCITAPEHUA

JyGomup Hemen m WBo Bapmrnnan*)

O6was sabopamopua xumuu u mexHoaozuu cuasuxamoe 4CAH uw XTH
166 28 ITpaea 6
*)C KJIO-Y HIHOH, konyepn - npednpusmue Craomac, 3as0d Jykaa Onocu

CKrOpPOCTH TeyeHWdA, BO3HMKAIONMEr0 NPH HCHOAPEHAH IOBEPXHOCTHO-AKTEBHOTO KOMIO-
HenTa 3 QTOPHAHOK cTerIOMaccH (omain) m GopaTHOH cTexmoMacchl (HEHTPA) COCTABIAIOT
BeAmunHBE NOPAAKA 10~5—10-4 M ¢~! u B o0meM HaXOAATCH B KOPPEIANAHA ¢ HHTCHCHBHOCTHIO
ncnapenua ¢ropunos. Ha ocHOBaHEA aBHanu3a (TOPHIOB B CTERIOMacce PacCYUTHBAETCH
npnbiusnTensEAA JONA TEAPOJTH3MPOBAHHEIX HMcIApAeMHX (TOPHIOB, KOTOpad B ciydae
cTerJoMaccel ¢ arMocdepoir ,,.cyxoro* asora (pmyo = 0,5 kIla) cocraBaser 10—45 %
U B cjIyYae CTERJIOMACCH ¢ aTMocdepol BiaskHOro a30Ta (pmo = 30 xkMla) 41—75 %. Ha
OCHOBAHHN SKCIePHMEHTAJILHEIX Pe3yJILTaTOB IIPefjlaraeTcs MOJeNb MCIapPeRAs (TOPHIOB
¢ NIPe/NOJIOKeHNeM ACIOIL30BAHUS CONPOTHBIIEHNA HAAKOM $assl 1 pasfesaTa a3, KOTOPHIK
B IOCTENYOIMHKX cTauAX ycTaHABNHBAeTcA B o0mleM Ha OAMHAKOBHX BemuamHax. Tlpemio-
JKeHHAA MOJielh KOITMIecTBeHHO OTBEYAeT YCIOBUAM B NPOMHUNIEHHOH YCTAHOBKE ¢ OTKPH-
TeiM YpoBHeM. OHa MOKA3BIBAaeT, YTO IIOHIDKeHHE YIeTYYHBAHHUS MOKHO NOCTHYb TOJBKO
TOHMKEHHEM TeMIlepaTyphl, KOHNeATpanu# (TOPHIOB M NOHMKEHMEM LapIMAILHOTO AaR-
JleHUW s BOAIAHOIO napa B arMocdepe IpH HA3KOM IIPOTOKE ra3oB. B npomuimiennom Macmrabe
PeKOMeHyeTc sl HCIOJb30BaTh IUIaB/IeHNe CO 3aKPHITEHIM YPOBHEM.
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Puc. 1. Basucumocmv doau eudpoauza yaemywusarowuxrca Pmopudos ¢ % om epemenu npu
RPEDRONCEHUU, YN0 YAEMYMUBAEMCS NOJOGUHA RPUCYMCMEYIOWE20 KAAUR, MEMNepa-
mypa 1300 °C.

Puc. 2. Basucumocme obwgezo koouyuenma macconepedavu K om epemenu u aagucumocmy
YPOSHEBOTL CKOpOCIMU eueHus om epemenu, memnepamypa 1300 °C, npomok 1,67 X
X 1076 M3 ¢~ npu HOpMALLHHIE YCA0BUAL PHy,0 = 30 klla.

Puc. 3. Basucumocmpv doau conpomusaerusn wudroil gase 6 % u rosdguyuenma macconepe-
dauu ¢ wudrocmu K1 om epemernu, memnepamypa 1300 °C, npomox 1,67 . 105 m3 c71,
pE0 = 30 klla.

V. CHVALOVSKY: BANKY DAT. Druhé pfepracované vydéni, 210 str. SNTL, Praha 1984.
Cena 33 Kés.

Prvni vydéni knihy z r. 1976 zachytilo prvni pokusy konstruovat banku dat a vychézelo
z tehdejiich moznosti vypodetni techniky u nds. Druhé, podstatnd piepracované vydani vy-
chézi z puvodni publikace, ale shrnuje a vyhodnocuje dosud nashromézdéné zkuSenosti a poz-
natky z teorie i praxe. Zabyvé se komplexnd& technickym fefenim, provoznim a programovym
zabezpedenim a vyuZitim banky dat pfi automatizaci v raznjch oblastech. Navrhuje progre-
sivni vyuziti vypodetni techniky a zvySovéni efektivnosti sbéru, vyhodnocovani a vyuzivédni
dat.

Obsah knihy vyplyva z ndzva jednotlivych kapitol: 1. Teoretickd vychodiska a zdkladn{
pojmy; 2. Postaveni banky dat v procesu automatizace; 3. Uspofddéni banky dat; 4. Tech-
nicko-programové a provozni zabezpedeni banky dat; 5. Strudny popis vybranyeh standardnich
systému bank dat; 6. Problémy spojené se zavadénim a vyuzivanim banky dat.

Kniha je urlena pracovniktm v oboru automatizace a zpracovéni dat, studujicim na

gkolach technického a ekonomického sméru a Géastnikiim odbornych kursa.
. J. Hlava&

SBORNIK GEOLOGICKYCH VED, fada TG-technologie, geochemie, sv. 19. Vydal
Ustiedni tstav geologicky v Academii, nakladatelstvi CSAV, Praha 1984, 1. vyd., 215 str.,
56 obr., 24 kiidavych pfiloh, cena broz. vyt. Kés 24,—.

Nejnovaéjsi Sbornik geologickych v&d obsahuje v fad& TG — technologie, geochemie — osm
pivodnich praci Seskych a slovenskych autorii z UNS v Kutné Hote, UUG v Praze, V8T
v Kosicich a Geologického pruzkumu ve Spidské Nové Vsi, vypracovanyech v letech 1979
az 1982,

Uvodni piispdvek A. Grenara a K. Klementa je vénovén problematice moznosti vyroby
belitického cementu z vapnitych slinovell s niz&im obsahem uhliditanu vipenatého. Slinovce
s dostatetnd vysokym obsahem CaCOQj; se jiz delsi dobu pouzivaji jako pFirozensd surovinové
smés 8 minimélni korekei vdpencem pro vyrobu portlandského slinku. Prevladdajici slozkou
v tomto slinku je trikaleiumsilikat — C38 (alit), vedlejsi dikalciumsilikdt — C,S (belit). Bylo
vSak prokdzéno, Ze na vyrobu cementafského slinku je mozno vyuzivat vedle slinoveu s vy-
sokym obsahem vépence i slinovee s niz&im obsahem této latky. V préci je uvedena jedna
z moznosti — vyuziti slinovet s obsahem CaCOj; kolem 70 9, pro vyrobu belitického slinku.
Z maltovindfského hlediska jde o realné pramyslové vyuziti aktivnich hornin, ze kterych je
mozno ziskat vhodnym vypalem slinky s prevladajicim obsahem belitu a semletim tohoto
slinku se sddroveem cement belitického charakteru.

V préaci J. Vté&lenského, P. Seby, O. Lubiny a M. Gabriela je pod4n prehled o minerélni,
chemické a fyzikélné& technologické charakteristice kaolinovyeh rezidii na loziskach v okoli
Znojma, kterd jsou nejnad&jnéjsi pro primyslové vyuziti v keramice. Jsou vytyleny korelace
mezi obsahy FeOj3; 4 Na,O a zbarvenim vypalku, mezi obsahem alkalii a stupném slinut{
a dalsi vztahy mezi mineralnim sloZenim a techmnologickymi vlastnostmi. Z t&chto podkladua
a na zaklads padetnych technologickyeh zkousek jsou naznadeny moznosti vyuziti studovanych
surovin v keramickych vyrobdch a zpusob optimalni Gpravy.

Préce Z. Skokanové, J. Krodana, V. Hronského, J. Murina, D. Olddka, M. Rékosiho a S.
Richtera obsahuje vysledky studia magnetickych vlastnosti pFirodniho azbestu. Je zaméifena
na urceni magnetické susceptibility, zjisténi feromagnetickych primési statickou metadou
a identifikaci paramagnetickych iontti metodou elektronové paramagnetické rezonance
(EPR) v tomto materialu. Tyto vlastnosti byly zjistovany u praskovych vzorka v teplotnim
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