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nTRODUCTION 

visit w 3 n.•de uring field trip by J.G. ErAy cud 

I•ettheus to the pl nt of the Beaverton Brick and Tile, 

e. ve. ten, Ont rio. A dicussion wns held with Mr. Taylor, 

ner of the111,‘nt regarding the moisture contmt of the loc 1 

ely used for te manufacture of drHin tile. The cl ::y uned is 

a conlion buff Uurning, highly cicreous a  curfce clay which 

is wered to • depth of approxier,tely eight feet from the aurfee. 

, onsIder. ,.ble difficulty  ha ben  experienced during  rot nonths 

with the high meisture content of the clay from the portion of 

the it  clone to the river. No clay drying facilities re 

•IrAlble and D11::.y mall clay storttge facilities are in use. 

Mr. Taylor wen interested in the essibillty of making e chemical 

.idition to the ci -y s..) th t the a'ecess moisture in the clay 

wo ld be taken  un  during pugging. In addition to the high 

moisture content care elust be exercisA in dr:îlng the clay from 

this part of ht pit. Two samples of clay were Vkena one from 

the pit cloe to the river and one adjacent to the railroad 

trek  well emoved Iran the river. It was decided  ta investie»te 

these samples in the 1..bortory and deLermine if a cheuicel 

JiUve might be uaed to take up some of the eess moleture in 

the river clay and .t the sme time aid drying. 

-GOY .20MPO3ITIONS 

iwaluation t.csts were le-de on the two samples taken [t the 

pit. In addition hydrtted liLjO (Ca(OH)3) and sodium c.rton te 

(Nae03) were daded in sm-11 - 3rcenteges by weight to the river 

clay. The comrosition of the bodies  O.  re shown in Table 1. 
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Pit cl^ty from n4kir river

Pit clay from ne:-ir tr^,ck

Clay 158 plus )01% Ca (®10:

May 15^ plus *-39 Ge (011) a

Clay 15 plus ,),6% Ca(OH)j,

Clay 158 plus O. 5% Na.SC©3

PROC tOURS

The euciy was dried and ground to pass a 16 mesh Tyler

scre+en* nriquettes of the r,:.rious bcadiesq W^" z 17 ,̂-" x 1+ "

tand mou].ded in steel mou3.ds. The cLay was teMered with

water to a stiff pt.natie condition. The amount of utitz

V.ere

required was noted and the water at pla:^ticity calculr.tad. The

workability and plasticity were oDsarved. One briquette of

each composition was pl,aeed immdiately into z . l:.bor._atory

drier at 185•y` and the effect of rapid drying :wted. The

b--lance, of the briquettes were air dried for A hours and

dried ficai1y in a laboratory drier at 185@F. The drying

shrint.uge was mea-aurecie The briquettes were fired to canes

©6 (1 û16°F ) , A (1922OF4 02 ( 2j14®F ) i and I (2,1776F) in an

electric l: ibar4 tory kün under rapid firing conditions in

an oxidizing a tmc►sphere. The fired colours hardnesst

shrinkage and wat^r,~.bsor^.-^tîon .-ater 24 hours in cold water

were determined. The pyrometric con* ecuivalents ( 'PcSs) or

softenirg point of the two suar.,les were determined. It was

essumed that the s=l.11, che;Ac^il additions to clay 158 would

not affect the Y. C. J .



. 3  . 

An indic, tion of the nineralogicni com-osition uns 

obtainod by differential thermal n-lysin (OTA). 

Fc SULTS 

The rsults of the physical propert, tests nre shnwn 

in T - ble 2. 

Differential tnormal cnalysis shows that.ennnples 158 

-And 159 are principally n heterogeneaus mixture of n MiCnce30113 

clay miner:11, cleium carbnnatlor - 0O3 ), nnd free nunrtz. In 

addition there  s probnbly n  small quantity of finely pulverized 

minernls such .s feldspnr etc. which do int give a thernnl 

rectin in the differential thermal analysis nethod. The renction 

due to the 	ml.neral in both samples is very small indientlng 

t!nt the cl  ay mineral content is not higher tn 35 to 50%. The 

clays •ach contain approximrAnly 15% free quartz (3109) which 

is  normal for mnst clays. The enlcium carbon te cornent is 

v'n.y high in both snmpless Each one contAns -proxin_tAy 

25% CaCO3. The e vas no indicatinn from the DTA cuves of the 

c!7:use of the difference in drying  and mnisture nronettics of 

the two samples. 

DISCUSnION OF ‘03111.TS 

The test results IndicAte Unt snnples 158 nd 159 re 

common, f3irly :inntic, low fusion, highly calcrens, buff 

firing clays h7nring  a PC B of cone 3 (21J601 ). The clnys .ire 

 to a buff colour, expnnd up to cone 02 9  have a high :bsorptlon 

and re inclined tn be soft up to this temperoture beentse of 

the hirh cnlcium crb:.11te content. The short firing annlge 13 

due in yyrt to the presence of this ninernle 



1-- Hardne23 REMARKS 

1 •  

UNFIRED CiiAG .'eRISTIT,  
C 

Cone Fired 
1Skg, % 

FlUED CHARACURISTICS 

TABLE 2 • Physical Properties of Beaverton Clay Bodies 

Abe ;  

Grey clay  froc  pit close to river; 
'very eilereous, very plastic, works 

	

Lab, 	well, water of plasticity 201, 	, Comm 

	

158 	cracks slightly with r-pid drying, 3 
drying shrink:go 5.e. 

Grey clay from pit close to railway 
very calcareous, good plasticity, 'Cone 

Lab 	works well, water of plasticity, 1 3 
159 	17.5%, sn,fe drying, drying shrinkage 

5. .71  

	

06 	+0.8 
04 ; +1.0 

	

02 	: 	0.1 

	

1 	1.7 

I + 1 .1 
+1.1 

1.0 

J6 	+1.0 	23.4 
1- 	+1.3 	21.7 
02 	+,J.5 	19.6 

	

2.2 	17.8 

16.9 
15.8 
12.1 
6.4 

plus sign indicates expansion 

Lab 
158•2 
(158 plus 
0.3% 
Ca(011) 2  

Lab 
158.1 	. 
(158 plus! 
0.10%  I  
Ca(01 ) 2 ); 

The mixture is fairly pl stic and ; Sanie  am 06 
works well. It is ellfe drying, 	, 158 	' o4 
drying shriniv-Te 5.7%, water of 	,(cone 3) 02 
0.asticity 24.4% 	 1 

The mixture is f -lrly plastic and ' 
works a il.  It is safe drying, 
drying shrinkage 5.37;4. The water or 
plasticity is 22%. 

06  
04 
02 

06 
04 
02 

+1.0 
+1.5 
+1.0 
0.6 

+1.8 
+1. 7 
+).8 
0 

20.8 
23.0 
16.5 
10.1 

18.9 
18.6 
14.8 

4-1-Za 

21.2 
18.9 
16.2 
14.3 

21.1 
19.1 
18.1 
17.7 

cream 

craamy buff 
buff 

d:rk cream 
craam buff 

buff 

cream 

light buff 

cream 
tf 

crea.aây buff 
buff 

Colour 

Lab 
158-3 
(158 plus 
0.6% 
Ca(011) 2  

Ills mixture is fairly plastic and 
,Ieltrks well. It is safe drying, 
ale:iina shrinkage 4.7%, water of 
plasticity 25.0%. 

Cone 
3 

cream 

buff 

Lab 
1 58-4 
(158 plus 

0.5% 
Na 2 CO3 

This  mixture is inclined to be 
!sticky and areasy. cracks in drying, ,, one  
drying shrink .,:ge 5.e, water of 	3 prsticit 17.2% 

06 

02 
1 

+2.1 
+1. • 
2.1 
J.7 

CrO`111 n  

' 	tuff 
buff 

* a  

soft 

fairly  bard 
 hard 

very soft 
n 
n 

fairly hard 

This is a comaon clay 
very soft 	containing excessive 
very ceilit 	c7lcium carbonate. It 
soft 	 dries safely and the 
falev hargi 	!firing ranre is short , 

The 0.1% Ca(011)2 
very soft 	improves the drying 
soft 	 increases the water of 
fairly soft 	plasticity and deere-.se 
fairly tr,rd 	the drying shrinkage. 

The firing range is 
i short.  

very soft 	Ohort firing range, highm 
Or absorption than 158, 
af• drying. The drying 
hrinkage is similar to 
158 and the water of 
lasticity is rreHter 
han 158. 
Short firing rant, , e, 
higher absorption th ri 
158, safe drying. Drying 
shrinkage is less :ald 
water of plasticity is 
rreater than 158  
Short firing range, the 
addition of Na 2CO 3  makes 
.clay 158 crack more than 
without the chemical. 
The abeoration is reduced 
nd the firing shrinkage 

'increased 

farly soft 
fairly 11Jrd 

very soft 
11 	tt 

soft 
fairly bird 

This is a common clay 
containing excessive 
calcium carbonate. It 1 
inclined to be clinical 
to dry and the firing 
ranre is short.  



Clay 159 Is s fe drying while number 1!;.. tends to crek 

with ibpid dryIng. The water of plasticity for 15(. ,  is slightly 

higher than for 	This indie:tes that rossibly 15' contains 

slightly more rla st  c ; -:IterL7,1 which might mnke It 	sensitive 

to drying 	coisutre conditions. 

The addition of hydrated lime improv-s the drying 

ch- e_letcristIcs of 15e.. A small cdJition of JO% Ca(011), make* 

this smple : :fe drying (body 151. -1). The cly retrins its 

plasticity with a hydrnted lime addition of 0,6e Ald is safe 

drying. The ie:ter of plasticity incren.s 	the hydrnted lime 

percentage increes. Without hydr::tA lime the water of 

plasticity  i  2.LÇ. For additions of  3 .1 9  J.39  and 	tO 

this material the wrter of plsticity is a%, 24. 14  • d 25.0%. 

Thus It is arprent thr:t if hydrted ILie is added in smll 

çuruntitios the water required to produc •  a .12.1tic 	from 

cly 158 is increased. Accordingly,  if the clay  initially  

contins a small amount of excess moisture t the pit for proper 

extruding, a small addition of hydrnted lime would take up this 

excess watur. In addition It will improve the drying charatteristics. 

Sodium carbonate acts in :tut the reverse munner to 

hydr_ted lime. A 0,5% addition of sodium calbonate to sample 

158 made drying more difficult and rduced the water of plasticity 

froc 20% tO 17.5%. Accordingly, it is not a suitnble additive i'or 

this raw material. 

Careful control of any addition of hydrated lime to the clay 

must be maintAcd. An excessive percentge will make the clay 

difficult to extrude and prob:Àly produce a white scum an the deted 

1.1d fired Itrre. Indic tions ire that from 0.1% to 0.e, is a 

stisfuctory 



MilLIM J.G. Brady 
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The results of the tests indie)te that samples 15û rid  

159 re fairly yla:,tie s  com_ons  buff firing s  low fusion rz3.v 

iwiteri-ls. The presence of excessive clacium  carbonate tonds 

to cuuse the product to be soft and porous. These clays tend 

to expand slightly during firing. This is .1.so caused 'Llt the 

evolution of the carbon diozide from the decomposition of 

cA.clum carbonate. Sample 15t; tends to cr ck with rpid drying 

and is slightly z- ore plastic than 15. noth smples Wye 

short firing range in which a hard, dense s  uniformly sized 

product such - s f. ce trick can be produced. 

The addition of ydrted lire Cn(01i)5 improves the drying 

ch:a.[Icterisitcs of 15L and increases the amount of w- tor reruired 

to produce a pk.stic mass from it. Thus small addition of 

hydrAed line will tend to pa'tial'y dry up this clay when 

it con Ans a slight moisture excess. The hydrted 1Le should 

be thorohly pugged Into the cly before extrusion. An 

addition of :).1 to J.3% should  Ive stisf - fAory rt,sults. A 

cn. ()fully controllcd  plant trial  should be carried out to 

detertUne the effect of the additions unàer plant eonditi-ns. 

Sodium c:a.bom te is not a suitatle additive for Use with 

cLuy 15k;• 


