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The moisture profile in a ceramic body during thermodiffusion of water has
been derived. This profile vs compared with an experimentally determined one,
which has been approximated by a linear relationship. The reliability of expe-
rimental determination of the tehrmodiffusion coefficient by the two thermal
sources method was found to justify the use of a linear approximation of the
moisture profile.

INTRODUCTION

A study of water transfer in a saturated ceramic mix in plastic state has shown
that the gradients of concentration, temperature and pressure are the driving
forces of the process. The effect of the temperature gradient on water transfer
was dealt with in studies [1] and [2]. The two thermal sources method was worked
out for the determination of the thermodiffusion coefficient. Using this method,
the temperature dependence of the thermodiffusion coefficient was feund to have
the form

Dy =319 X 10 exp (—14 397 K/T) m2 s~1. (1)

The theoretical principle of the method and the evaluation proper were based on
the following assumptions:

(i) A saturated ceramic mix is a binary mixture of two incompressible com-
ponents, for which the moisture flow is described by the following equation for
the one-dimensional problem:

h = —DdCéx — (Dr|T) (0T /o), (2)

where h is the volume moisture flow, D and D7 are the diffusion and thermodiffus-
ion coefficients respectively, C is moisture content by volume and T is tempera-
ture,

(i1) In a steady state, when

h =0, dClot =0, 0T dt = 0, (3)
equation (2) acquires the form

DAdC/dx = —DpdT|Tdx. (4)

(iii) The temperature profile, obtained by resolving Fourier-Kirchhoffer's
equation for a body of planar symmetry, under the conditions sub (3), and
r = 0, T = Tl
x=1L, T="1T, "(5)
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has the form

(iv) By neglecting the temperature dependence of D and Dy, by relating their
values to mean temperature T = (T; + T;) /2 and by joint resolving of (4) and (6)
for the conditions

xr = O, C = Cl
z =L, =20, ()
one obtains the following form of the moisture profile equation:
C = Cl + (Cz —_ Cl) :L'/L. (8)

The present study had the purpose to determine the error introduced into the
expression of the moisture profile by the use of assumption (iv).

ANALYTICAL EXPRESSION OF THE MOISTURE PROFILE

The moisture profile is expressed on the basis of assumptions (i) through (iii),
equations (4) and (6) and the temperature dependences of the diffusion coefficient
and of the thermodiffusion coefficient having the forms

D = D, exp (—B/T), 9)
DT ES DOT exp (—Bl/T), (10)

where Dy, Do, B and B, are constants. By substituting (6), (9) and (10) into (4),
one obtains

dC/dx = (Dor/Do) (exp (—(B1 — B) L/(T\L — (T1 — T2) v))) .
Ty — T2)[(ThL — (Tr — T2) ). (11)
1ntroduction of the variable
y = (T\L — (T, — T;) 2)-1 (12)
and solution of equation (11) for the conditions
z =0, Yo = (TLL)1, C =0,

T = L) yL - (TZL)_I! C = C'2 (13)
yields the moisture profile equation in the following form:
0
C = Dor/Do(In (y/yo) + Zl a® (y» — yo)/n . nl) + C, (14)
where ¢ = —(B; — B) L. Equation (14) shows that the moisture profile in the

body is not linear.

A COMPARISON OF THE RELATI®NSHIPS (14) AND (8)

The error introduced by approximating the equation C = f(z) by the linear
equation (8) then can be assessed by comparing mutually the courses of both
profiles, (8) and (14). The following experimental and calculated values are em-
ployed for this comparison: T, = 3228 K, 7, =296.7K, L=12X 102 m
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C, = 0.4069, n = 3 [2], the temperature dependence of the diffusion coefficient
according to (9) where the constants have the following values [3]:

Dy = 5.52 % 1011 m2 -1
B =14484 K,
and the temperature dependence of the thermodiffusion coefficient according to
(10), using the following values of the constants [2]:
Dor = 3.19 X 1019 m? 5!
B; =14 397 K.
Substitution of these values into equation (14) then yiclds the temperature profile

listed in Table I under the designation C;4. The moisture profile determined
experimentally and approximated by equation (8), is designated Cj.

Table I
Calculated moisture profiles
x 103 Cis | Cs Cls
m mmss | TwmT | Tmmes
0 0.4069 0.4069 0.4069
1 0.4074 0.4076 0.4076
2 0.4080 0.4082 0.4083
3 0.4086 0.4089 0.4089
4 0.4090 0.4096 0.4096
5 0.4096 0.4103 0.4103
6 0.4101 0.4110 0.4110
7 0.4107 0.4117 0.4118
8 0.4113 0.4124 0.4125
9 0.4118 0.4131 0.4132
10 0.4124 0.4137 0.4139
11 0.4130 0.4144 0.4147
12 0.4136 0.4152 0.4154

DISCUSSION AND CONCLUSION

Study [2] shows that the relative error of the determination of Dy amounts
to about 289,. On replacing the Dyp in the initial problem with the value Dgyp
(which includes the determination error) and when carrying out the calculation
according to equation (14), one obtains the moisture profile designated €}, in
Table I. A satisfactory mutual agreement follows from a comparison of this mois-
ture profile with moisture profile Cg. This means that the experimental error
in the equation Dp = f(T') and possibly also D = f(T') determines the accuracy
of the moisture profile calculation.

It can therefore be concluded that during thermodiffusion of water through
a saturated ceramic mix, the moisture profile developed in a body of planar sym-
metry is described by equation (14). The error involved in the determination
of Dy or D results in an insignificant difference between moisture profiles (14) and
(8), which proves that the assumptions employed have been fully justified.
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VLHKOSTNI PROFIL V KERAMICKEM TELESE PRI TERMODIFUZI
VODY

Jiii Havrda, Frantisek Oujiri, Eva Novotna

Katez{m technologie silikdti, Vysokd Skola chemickotechnologickd, 166 28 Praha

Tato prace doplnuje predchozi dva ¢lanky, zabyvajici se termodifiizi vody v keramické smési
(viz.literatura [1], [2]). Je 2zde analyticky odvozen tvar vlhkostniho profilu v keramickém télese
tvaru desky v ustdleném stavu pro diftizni a termodifiizni koeficient zavisly na teploté. Tento pro-
fil je porovnan s experimentalndstanovenym, ktery je aproximovéanlinearnizavislosti. Vysledkem
je zjisténi, ze spolehlivost experimentalniho stanoveni termodifuzniho koeficientu metodou dvou
tepelnych zdroju opraviuje pouzitilinedrni aproximace vlhkostniho profilu.

NHPoouH.Jdb BJATH B REPAMIMMYECKOM TE/IE
INPH TEPMOANDOY3UUN BObI

Hpau I'aBp;ia, @pantiimex @yup:u, 3sa HosoTHa

xagiedpa MerHoA02UU CUAUKAMO8
Xumuro-mexnoroeuneckuti uncmumym, 166 28 Ilpaza

llpuBoguMan pa®ora ABIAeTcA IONOJHEHWEM JABYX IPEIXOAAIMX Ny®IMKaluif, mo-
¢BAILIEHHHX TepMOiudy3un BOJbl B KepaMudecKoil cMecu (cM. suteparypa [1], [2]). B nei
aHA;MTHYECKH BHIBOJUTCA Bit;l IPOQU.IA BIIAXKHOCTH B KEPAMHYECKOM TeJie OPMBL IIJIACTHHBI
B YCTOHUMBOM cocTOAHMHM I Koadduimenra ;updysuu n repmonuddyaun, 3aBucsamero ot
Temneparypbl. JlaHHHI npoduis comocrapidercs ¢ MpouiieM, YCTaHOBJIEHHBIM 3KCIepu-
MEHTAaJIbHBIM TIyTeM, KOTODBIA ampOKCHMMHMpYeTcA IuHeHON 3aBHcMMOCTbio. PesyabTaToM
ABISIETCSl YCTAHOBJICHHE, YTO Ha/JeKHOCTb IKCIIEPMMEHTAJIBHOIO YCTAHOB.IEHHA Kod(hpuim-
eHTa TepMOIny3nu ¢ IIOMOITLI0 METOJa ;IBYX TepMHYeCKMX MCTOYHHKOB ITpeJoCTaBJisgeT
OnpaBJaHHOe IpUMEHeHMe IMHEeiiHOil ampoKcHMAaIMi NPOQMUIA BIIaMHOCTH.

J. VOLDAN, V. DUSANEK: ELEKTRICKE VLASTNOSTI SKEL. KniZnice
Hutni sklarské priru¢ky, SNTL, Praha 1983, 140 stran, cena 16 Kés.

Daldim svazkem HSP o elektrickych vlastnostech skel se blizi ukonceni tato i ve svétovém
méritku ojedinéla rada publikaci, pojednavajicich o vsech aspektech sklaiské vyroby.

Jiz vybér autord, z nichZ prvni se zabyvé touto problematikou vice nez 30 let, je zdrukou
kvalitniho zpracovani latky. Uplnost doklad&a soupis 172 citaci, zasahujicich az do dne&ni do-
by. Pu definici zdkladnich pojmu a jednotek nasleduji kapitoly: M&feni elektrickych vlastnosti
skel, Elektricka vodivost skel, Elektronova vodivost skel, Dielektrické vlastnostiskel, Elektricka
pevnost skel a Pouziti skla v elektrotechnice a elcktronice.

V souladu s poslanim kniznice je vyklad zaloZzen na primérené teoretické bazi, avsak oriento-
van prakticky a podan tak, aby byl srozumitelny Siroké obci étenaru. Vzhledem k rostoucimu
vyznamu skla jako materidlu v moderni elektronice a elektrotechnice bude kniha zajimat nejen
odborniky z oblasti vyroby skla, ale také pracovniky z aplikaénich oboru. Pedagogické podéani
1atky ¢ini knihu vhodnou pomuckou pro specializované studium na stiednich a vysokych 8kolach.

J. Hlavdé
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