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The moisture profile in a ceramic body during thermod(ffusion of water has 
been derived. This profile is 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 [I] and [2]. The two thermal sources method was worked 
out for the determination of the thennodiffusion coefficient. Using this method, 
the temperature dependence of the thermodiffusion coefficient was found to have 
the form 

D T = 3.19 X 1010 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 === -DiJC/iJx - (DT/T) (oT/iJx), (2) 

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

(ii) In a steady state, when

h = 0, iJC/8, = 0, oT/8, = 0, (3) 

equation (2) acquires the form 
DdC/dx = -DTdT/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 
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x = 0, T = Ti 
x=L, (5) 

245 



J. llavrda, F. Oujifi, E. Novotna: 

has the form 
(6) 

(iv) By neglecting the temperature dependence of D and Dp, by relating their
values to mean temperature T = (T1 + T2 ) /2 and by joint resolving of (4) and (6) 
for the conditions 

X = 0, 
X =L, (7) 

one obtains the following form of the moisture profile equation: 

C = C1 + (C2 - C1) x/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 PRO FILE 

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 = D0 exp (-B/T), (9) 

(10) 

where D0 , DoT, B and B1 are constants. By substituting (6), (9) and (10) into (4), 
one obtains 

dO/dx = (DoT/Do) (exp (-(B1 - B) L/(T1L - (T1 - T2) x))) . 
. (T1 - T2)/(T1L - (T1 - T2) x). (11) 

introduction of the variable 

y = (T1L - (T1 - T2) x)- 1 (12) 

and solution of equation (11) for the conditions 

X = 0, Yo = (T1L)-1,

x=L, 

yields the moisture profile equation in the following form: 

0 = DoT/D0(In (y/yo) + L an (yn - y�)/n. n!) + 01, 
n=l 

(13) 

(14) 

where a= -(B1 - B) L. Equation (14) shows that the moisture profile in the 
body is not linear. 

A COMPARISON OF THE RELATIONSHIPS (14) AND (8) 

The error introduced by approximating the equation C = f(x) 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: T1 = 322.8 K, T2 = 296.7 K, L = 1.2 X 10-2 m 
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01 = 0.4069, n = 3 [2], the temperature dependence of the diffusion coefficient 
according to (9) where the constants have the following values [3]: 

D0 = 5.52 X 1011 m2 s-t 

B = 14 484 K, 

and the temperature dependence of the thermodiffusion coefficient according to 
(10), using the following values of the constants [2]: 

DoT = 3.19 X 1010 m2 s-1 

B1 = 14 397 K. 

Substitution of these values into equation (14) then yields the temperature profile 
listed in Table I under the designation 014 . The moisture profile determined 
experimentally and approximated by equation (8), is designated 08• 
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Table I 

Calculated moisture profiles 

C 14 
----- --

mJm-3 

0.4069 
0.4074 
0.4080 
0.4086 
0.4090 
0.4096 
0.4101 
0.4107 
0.4113 
0.4118 
0.4124 
0.4130 
0.4136 

i 

I 
C 8 

- --

m3m-3 

0.4069 
0.4076 
0.4082 
0.4089 
0.4096 
0.4103 
0.4110 
0.411 i 
0.412-1 
0.4131 
0.4137 
0.4144 
0.4152 

' ('' -·14 
- -- -

m3m-3 

' 

I 0.4069 
0.4076 

I 0.4083 
0.4089 
0.4096 
0.4103 
0.4110 
0.4118 
0.4125 
0.4132 
0.4139 

i 
0.4147 
0.4154 

DISCUSSION AND CONCLUSIOK 

Study [2] shows that the relative error of the determination of DT amounts 
to about 28 %- On replacing the DoT in the initial problem with the value D0T 

(which includes the determination error) and when carrying out the calculation 
according to equation (14), one obtains the moisture profile designated Oi

4 
in 

Table I. A satisfactory mutual agreement follows from a comparison of this mois­
ture profile with moisture profile 08• This means that the experimental error 
in the equation DT = 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 DT 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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VLHKOSTNf PROFIL V KERAMICKEM TELESE PRI TERMODIFUZI 
VODY 

Jiti Havrda, Frantisek OujiH, Eva Novotna 

Kated:a technologie silikatu, Vysoka §kola chemickotechnologicka, 166 28 Praha

Tata prace doplimje predchozi dva clanky, zabyvajici se termodifuzi vody v keramicke smesi 
(viz.literatura [1], [2]). Je zde analyticky odvozen tvar vlhkostniho profilu v keramickem ti\lese 
tvaru desky v ustalenem stavu pro difuzni a termodifuzni koeficient zavisly na teplote. Tento pro­
fil je porovnan s experimentalne stanovenym, ktery je aproximovanlinearni zavislosti. Vysledkem 
je zjisti\ni, ze spolehlivost experimentalnfho stanovenf termodifuzniho koeficientu metodou dvou 
tepelnych zdroju opravimje pouzitilinearni aproximace vlhkostnfho profilu. 

TI P O ID l1 .;J h B .J A I' H D n E PA 1\11 1  q E CR O M T E .;J E 

TI P II TEP �IO ,Il, II <D <D -Y 3 1111 B O ,Il; bl 

llparn raap;J,a, <DpaHTUIIIeK Oynparn, 3aa HoaorHa 

1.aif!eiJpa mexHo.1102uu cu.11u,;amoe 
Xu.«u1.o-mextto.iozu1teci.uu uHcmumym, 166 28 IIpa2a 

II p1IB0/.11IMan pa6oTa HB.,HCTCH ;10110,;rnemteM i1BYX upeilXO/.IHlllllX rry6mrnau;nn:, rro­
l'BHIU8HHhIX repMOJJ,H4><py3llll BO)],I,I B i.epaMn:qecKOli CMBCM (cM. JUITeparypa [1], [2]). B Hell 
aHa;rnTH'IBCKll BhlBO,'.l,HTCH BH)], II po4>11.,H B.:IaiHHOCTH B KepaMnqecKOM TCJIC q>OpMhl IIJiaCTHHhl 
B yt:TOH'IMBOM COCTOHHMH /_IJIH :i,:oacpqimrneHra )],llq>q>y3Hli If repMO/.lmpqiy:rnn, 38Bll.CJ11IlCI'O OT 
TBMrreparyphl. ,I],aHHhlli rrpO<pllJlh eonocTaBJIJlCTCH C rrpoq>UJICM, ycraHOBJIBHHhIM :mcnepII­
MBHTcWhHhlM rryreM, KOTOphlli arrpOKCIIMHpyerrH .,HH8HHOH 3UBHCHMOCThIO. PeayJihTaTOM 
J1B;If10TCH ycraHOBJICHUe, qro Ha/_leIBHOCTl, ilKCII8pHM8HTaJihHO!'O ycT8HOB.18HJIH K03<p<pllIJH­
eHTa repMO/.lll<p<py3IIII C IIOMOlllhIO MeTOila i1BYX repMH'IBCKIIX HCTO'fHIIKOB rrpe;:rocraBJifI8T 
onpaa;raHHOe np11M8H8Hll8 .1IIH8MHOti arrpOKCJIMallUII rrpocpumr B;IdJKHOCTH. 

J. VOLDAN, V. DUSANEK: ELEKTRICKE VLAST NOSTI SKEL. Kniznice
Hutni sklafske prirucky, SNTL, Praha 1983, 140 stran, cpna 16 Kcs. 

Dalsim svazkem HSP o elektrickych vlastnostech skel se blizi ukonceni tato i ve svetovem 
mei'itku ojedinela fada publikaci, pojednavajicich o vsech aspektech sklarsko vyroby. 

Jiz vybcr autoru, z nichz prvni se zabyva touto problematikou vico nez 30 let, je zarukou 
kvalitniho zpracovanf Iatky. Uplnost doklada soupis 172 citaci, zasahujicich az do dnesni do­
by. Pu definici zakladnich pojmu a jednotck nasleduji kapitoly: Merenf elektrickych vlastnosti 
skel, Elektricka vo<livost skel, Elektronova vodivost skel, Dielektricke vlastnostiskel, Elektricka 
pevnost skel a Pouziti skla v elektrotechnice a elcktronice. 

V souladu s poslanim kniznice je vyklad zalozen na pfimereno teoreticke bazi, avsak oriento­
van prakticky a po<lan tak, aby by! srozumitelny siroke obci ctenaru. Vzhledem k rostoucimu 
vyznamu skla jako materialu v modorni elektronice a elektrotechnice bude kniha zajfmat nejen 
odborniky z oblasti vyroby skla, ale take pracovniky z aplikacnich oboru. Pedagogicke podani 
1atky cini knihu vhodnou pomuckou pro specializovane studium na stl'-ednfoh a vysokych skolach. 

J. Hlavac
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