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Cel/uler Coecrcte InvestiGations for the 

Novu acela Vopnrtmcnt of Mines* 

gl4Nfflefflefflivermee..ersoeè run.« vIre..,M..~#,e4 

Work on the utilization he 11 shale end linestore 

from fiove ecotia for t e pro toton of esIluier concrete. 

vas uneerteken on behalf of the nova Scotia Department of 

Minns. 'MIs project vas onit.  started  about  the first of the 

ycer and  th ls Is intclilled to be purely e progrose report 

dencriblug the 1,1mpetigetions eo gnr conplotod and.the nature 

of some of the problems eneountoroa. 

Cellule concrete has becolle.a very comnon building 

materinl ln Eur0pe. Its proportles of low unit weight, 101# 

bent conductivity, and excellent flre'resistnnee pleees it at 

e distinct advantage in wany pplleattms in building construe.. 

tiono  8ueb e limterial )  porticulorlv  In Camdal  should finl 

re-My =rket. Povever, it does have two properties uhleh 

ereate problms in 'usage, (I) high Imeleture absorption uhleh 

results le, serims felluros unaer freezieg conditions uhee the 

cellular conerete is zot properly finished, and (2) friellity, 

resultIne in damege to blocks and panels when handled, 

PertioulnrlY 'when lnomporteneed labour is involvod *  ThCie aro 

nnw two plants producing cellular concrete ln Caned% on neer 

Uontrealt the other In Calgary. 

The -raw materiels undor 5,nv.ontlention me:e'e obtained 

from d•poSits near Obv-Ginsgov. The essential constituents in 

cellular (ponerote iio eillen arid 11xe s  ne oil 	furnlees 



eeet om in p 

the' sIllesi and nu eall e  nt pertiel oource of fun.; 

tfie 1tne or course furnlehes th-e lime, 

LuLl4utelatte 
(1)"atmle . the relo Is Et. *ea** fi 11e  vortoty 

contentif% t•roe Imporlai gelons, oe o41 per stort ee*n t4th 

a enlebreac veue ot 1267 Btu pr lb. 

(2)Llwestone s. 	IQ a vor,y fam.ereneddie  

grey vo.eity but ffltticd nne non-uneom ln appeareince. 

Obomtclal ancieels* 

Oef 

Me 	1.59 

Sea . 	6'46 • 

A100. 3 s. 	1.90 

"Fe203  s. 1.4U 

LOI 	s. 	3C 905 

• .The sbee etd aloste)en ne roeelva ooan 

tp'to ebDut oiet Inevo  3. oize• 

Vor uoe ln ealu•ar conorote It to reeeceery to enlene 

both the limostxm ?Ina etle, For tbis purreee both eatorials 

vore eruehnd throre 1.nches ena the rIms (.1/2 tneh) cerecncd 

out or  th o crunhed product• 

numb-or of cegelnleg eeerlments 	combleted to 

dottyrffilx,,e orttwea tcmpreturoa Èud tines of oz.maure., c-te voll 

y4 



as sie of feed to kiln, and the best type of equipMent 

for firing. 

Limeptone s  

• For calcining the limestone only an electric globar 

furnace was ueed (etationary) and the size of lumps ranged 

from 1/2 to 2 inches. Three calcining temperatures were 

triedï 1900, 1950, and 20000F for a'period of tvo hours each. 

Calcination appeared to be complete in all cases and no marked 

difference in activity was noted, within this temperature range. 

-The limestone aeter firiné had a brownish colour, again non-

uniform, varying between light and'dark brown0. 

Shale. 

Initially the shale was fired up to two inches in size in 

both the globar furnace and rotarykiln. However, even at 

retention times up to four hours in the Globar and up to  1950°F, 

and 15 minutes in our short rotary'kiln up to 2025°F, combustion 

was incomplete, i.e., much of the Interior of the shale particles 

remained black, The raw'',  shale was then reduced further in 

siZe to a maximum of 1/2-in,  down to dust. The rotary kiln 

proved the most effectivetbut even under the best of 4ondttions. 

sufficient carbon remained to colour the ground product black. 

A sintering grate was next tried and proved to give a product 

'similar to the rotary kiln. It did however, have the advantage 

of making use or thepil in the. shale  as a source of fuel which 

the other types of kilns did not. 



Pe1141,11UW-j14,erIeZ e£10,4t P5,111J tUMU. a 

Tho problom thus r«mainod with us in that a vory d,9rk 

or black preauct ,mls obtalnod vben ttlec calcined ohnle uns 

gruune foe use in the mixes* :Vuether vox* ulll hnvo to be done 

in an attoopt to roralve all FIrInm. durine tîle calcining PerlVe. 

The oementittous meorial In cellular concretes lo 

prinelpnlly.a hydrated calcium 	 ame prolimlnarY tànts 

were uee to eteemine opttaum rttios of lime to shale to obtain 

rength *  The teste ueire made mith deme mixtures* 

Tn Addition to the sercened shole other varlotios of elles 

lere used for crelparison purpeffls* 

4 comeerciel high grade hydrated limo uas used in  the 

 mixtures tne enough. veer to produce noelml consistoney (c vory 

stiff plastic state)* 

cebinntion of matneioin 	mi:Eod dry and 

'sUfficlent veer e.e0od to attain nomal consistency to 'about 

4Q.45 or œntlyeAght of dry constittentn* ¶tO g 

cylinders more melded from cach mix end ellowed to cure nt 

Pool» tempo rature tor 2)4 . hours i.gle thon autoclaved .  at 120  pi  

*na 3500F. no e.lutoelavescycle consisted of toue hs)urs raising 

tempereure fron 70e to 350ele, 16  hou  rs ot 350e, and. four holiro 

lowering tefflperature• 



etItee esonv'ere C ,àopreweive Stronotb 

$:eetellIten 	 net 

re* 1 Or, :.› .u.ne. 	 241 	 3ao 

3,11 	 35Q0 

3 P1(4. .m:ute, 	 241 

3a. 	 637 

fioterey P:tin 

6 burrel etne 	 5:1, 	 959 

7 Otntera eole. 	 io 

My vny ot In4rete tho $Intemd 	vez eeDesveC •t_th 
tf,,,e -votury klin peoeuOt notee o etauldrd poveloete nettvity 

tee 'white conetetnt eitet feeling mue.ttettiNeellteeoue eeterldt 

days. fskiznatee reele ieullecteel ewotytelt, 
flOtivity teteVeCe the lle:e4 tee eteltte.x) prieduet va'ne ,confirms. 

Ito eyatecdeve eel thud euttO. 
prevleuely-  mentIoned the Itieea:e.A ,  waei welelretfi et 

1..çexyâ, Li.)504 , inee 	f>.or tuo 11,,:vtes: 	alobere ;:famne".ce 
le to eytHiet: 	ecteette oe,‘' tte pmeneete temi, etsil,und ntlicta 'need 

tle prevlone tee ernortbed 	• wee eeztb !nod uttt 
elffeeont.. 1. lee el tre A entiQ fàf 1'43 e leeD 	 Agedm 

rereet conetememy 	tkeatC>e3- 141 	lisdae*  neele,N5»:104, 



Wir,ter 

,̀1-eretertiz,„et,...galq,1_,re.t.Muee 

Tcm.weture of 	 Cagtproesive 5trength 
calcining Mrltone 	 psi 

19000F 	 2840 
195M 	 2770 

200M 	 25'70 

>1:1-uur -quente 
',elero ere a eumborot veriebl*s in the preàuele)n of 

e7increete vnoh vequire notniIed invootigeîon before 

e seizeectone pro&nct one be preCucedo ?he prlucipea factors 

ore corrrict ratio of limetburnA lento* «)aeletoncy, curing 

cycle, amount of y'?Aelfylng egent (eilleinte ln thl.e mze), ana 

other nolditives réiwired to produce a lights strong, tn4 

ubleorm proem*, Tbe literature àfi. thle aubject is eeeger .nnd 
in my cue ouch perticulze embibettm of reliumoto:1Als prwnts 

e s4aree ana uniqum eltebicen4 Tho eek thuseor bee boon of 

a very oxplerot4oy neure s  A melor  ofconbinations of.  live ere 

elliemouS moteriels note uith naditlwe heve been tried in the 

ett=pt to prevec n eniform cellulcr proffilet vbich uould flot 

tamp, or shrink prior to nutoelaving« 4› ,e0tllnot be 

M.ecribeA in &tail but eree peera .corents Sollow ee tbe 

eactors Imotigateed. 

ZZII1U4-142,4: 

erom the e,)rk vith dEmze mtutures et le*ot nn lea of 
the apprincte ratio or Mee to ebale 	ethor noupees of 

P 



èei*femos,  

• l1 1 ea uan obt.ulned, A rel.° oe L 3 ito to eno 	vemd 

loge or the mleet4 but inalcations tro. ne)tdi that in fnot 

the optImum ratio new depond on tho Cegree 	elrevons of tte 

iLis  

nhale 

vart4me eennations ot rellUel,nee uoro. =od et 

uatorenolth:; vatio$ trctvoon 

 

O.  nea 14. It va$ folmd thnt the 

elner tho arouel ohule or.  saloa the gore untor je eecoosRey to 

pmeuce e Omen conelâtQncy. In belor to obtein a co:I:Maur 

pro ,:lvwt tt 1.s taco nocc,>onney to une olurry uhle tell readily 

elou. Ilwevert ae tc witor i. Inconeed. thp coatcr to the 

to•:iemey foe the eollular Kane b> amp beore tutoelavint, or 

t?,eo!re it hez hmd a eenee Vo  5»t. it  i thoroforeHdecireble to 

uee at Uttle water aa poeeblc to obteen a cluery of thd medrod 

emeiateney. 

 

0  u»r or  *die Vale le to evold enleeeve genalne 

O  r. the rov netorlals - only nuff:Icint to abtele th o roquIrod 

Oegroe oe nicuotiffl 

Vo lllueteete; u  1t  groune thmte 200..moh rogutrcd 

a. watdr vollac rntlo of 1.0 empercei tc 0.75 for a eltoa geound 

through 100.neeh to produce n cluery ce the ooneleency of thlck 

ente!. PM» 0,75 rntio chowd praetlectlly no cluvei. th e 1:0 ratio 

eemt 20 pe 

YUc iyurma ene ue •  vn.e cmbine,d ultih, both, hydectel 

anC tho celemd1Lo eà 	caffle ve:ve arproeltblo elumps 

re$ultode apparontly from eizeoozïve wator contont. Xn futum work 

ealle 	•ot bo ecunl so elm, owl it .te 1.0.2ecd to achlovc 

better reuvilb$. 



aDdlo 

6 numgr of difforont types ot eluenem evler ypre 

obtainod for the lemotigntiont ho9verl k  until now only one 

variety.  hes 'been use d. bnounts utied hnve ber! ynrite botyeen 

1.5 and 44  lb per to  te dry eeterials. It VRC *Ale that 

1*5 lb por ton 'woe quit  e ndeemate to produce e 	poroue, 

proeuct vhie: if It teld tet in the uriseeet*to wIrm14 hewe 

beon e*titeactory. 

ÇWC9..t.a.u/Jeluoé 

After.e=e enerimentation it Appoared 	Ly  te  

cniethzi iio houle be mixed ulth vetr for n Ipriod or time 

befor e the othor constituonts tere added to /emit complote 

berntion. Ms vas nubsceerntly done nn'd the burcen ehcle 

then. added 1,011oved 'by nny editives and. .1..e.st  of  n11 the 	' 

eauelme powder. 'Jle mrits of elm procnOure heave by no meems 

boen eenbilelhod ..enà probely further te-.)rk will be requirod on 

nepect of the problm* 

In c4dItion to  th o auminuml  gomo constituent  or 

cembinntion th*roof is roquired to otabilloe the cell etructure 

once it hne fumed. to. prevent. elumping prior to Woclavinc. 

Althpugh it ueuld eleo le do•lrnble to me nn agent to nec»l•rntm 

tho ruwtion bemeon tbe lime ond silica, noie. is proo6utly knoung 

hithough'a nueer ot• stabUlzing agente have 'teen teod, noMing 

wry Ocrinit* hcs bt= fetablished, atcr  •laes eppcers to be 

one of 	bottor e101tives nitbough It eePas to prMuce n very 

toart;:,0 n11.1 non.nntfrom to:eure, 



OuleJerelee,  

eeto oel,t *orgated to , te on th--.? a(WM Intin . 

cllnler -contwo .to inveo,tigelon hae beon belofly roviova0. 

'St in eertalnly . too early to cot:e to nre conelnelcns on. tbo 

yeobablo encecee$ce felure of ouch e projixel. It ts eretreoet 
mw-hovevor, tbo.t . tho qpi«ur of tho calenod llweetom 

eerltjue handlcape It no chele can. be tfflrred to ecue.i.-i-te 

embuetiém tt will -probably be zultblel* othereco lt. tex) 

vesold recult ln en obàootonably coloure produot. Ampthor 

pralem vhloh üzlete 18 a mothod or bleâing the eielée MQ no to 
mege 

 

te  of the ell feel prouent. nome mr, , t1md of enbelme 

meoare to ofece tht bont pz)$eibillty4  A vory Ifflathy progrem 

,of vole,: le letivatod at peoe=t botore the ueieulecce of the 
ev.i.eao and 11E. ,.wctone, treor lnvosticetion for produelQn of 
cellular cannvote '  can bo on'tàbiteled• 


