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Hove dcotla Deparitwent of

Pt

York on the uhilizetion of oil shale and liucobtose
from Bova Deobtia For the production of cellulay conorobe
g undertsken on behalf of the Hova Seotia Depavtmont of
Minose This projfsct wag ouly starlod sbouk the flrat of the
year and this ls intonded %0 be purely a progrags repord
denoriblng the investipgsoblong g0 for eomploted asnd the nature
of gome of the problens encounbored,

daliunlar concrete bag bogome o very coumon bullding
materlal in Burops. Its properdies of lew unit ueighty low
haolt confuctivity, snd exsellent Tire vesistance ploges it at
n dilztiset advontaze in wany spplications in nllding construc-
tions Bueh g matorinly pertlevlordly in Censday should find a
ready movkots Howswvers L does bove Two properiles whieh
erente problems in usege, (1) high moisture abgorpiion whieh
results in serdous Tallurses wnder feeczing oonditlons uhon the
cellular concveto is not properly finlched, and (2) Lrishilily,
resulting in damoge to blooks and pavols whon handled,
prrtictlarly wvhen lnexperienced lobour is  fnvolwved, There are
now bue plents produeing collular conercte in Usneda, one noap
Monbreal, the other in Salgary.

The row naterials under investigation wore ebialnsd
from deponits near Hew Glasgove Yhe essenbial congbibpents in

goelialar conerado are ziliss and Lime, The oll shele fueniching
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the silles, ond ap w0ll, ot loast o psebisd souves of Tuely

the Moesions of oourgy Menloheg e Lo,

1) Shele « the shale is g Wlaek Tlseile wveriety
econbaining throe lupordal pallons of il per short ton with
a colorific value of 1267 Btu per lb.

{3} Lnost - thig o a very Cloo-proinedy 3lshi-
grey vorioty btut wottled pod non-unditrm 0 sppeatonde.

Uhowlcal soalyoels.
Gall = LM
fgh = 159
&iwa - Gabts -
Algly 1499
Fagly = 148
THE - 3405
Cfhe shole and ilvestono as roceived ceenrred in plocos

up o sbout olghd lookoes in olze.

For use in celiwlar gonorots it s necessary to csloine
hoth the ldaestons and sheals, For this pavpose both naterisls
wepe crushad through fwo dnchos and the Pines (W1/2 fooh) copsonod
aut of the orashed produck.

& mukay of ealedbing egportueonts were conducted to

atovnize onbinng bonporebares sod tdoes of oxpoourey 85 w0ll

&
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as size of feed to kiln, and the best type of equipment
for firing,
Limestone.

For'caleiﬁing the limestone only an electrie globar
furnace was used (stationary) and the size of lumps ranged
from 1/2 to 2 lnches. Three calclning temperatures were
triedy 1900, 1950, and 2000°F for a period of two hours each,
Calcination appeared to be éomplete in all cases and no marked
difference in activity was noted. within this temperature range,
‘The limestone after firing had a brownish golour, again non=
uniform, varying between light ond dark browns.
Shale.

Initially the shale was fired up to two inches in size in
_ both the globar furnace and rotary kiln, However, even at
retention times up to four hours ih the Globar and up to 1950°F,
and 15 minutes in our short rotary kiln up to 2025°F, combustion
was incomplete, i.,e.y 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 effectlve, but even under the best of %Qnditiens.
suff;cient éarbon remained to colour the ground product black.
A sintefing grate was next trled and proved to glve a product
'similar to the rotéry kiln, It d4id hbwever, have the advantage
of making use of the,oil in the shale as a source of fuel which

the other types of kilns did ngﬁ;
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The problap thus vemalned with wg In that o vary dark
or black yr@%mﬂt‘was obtained when the eploined ghald we

gronnd {&r uee in the sixes. Furthey work will have fo W done

in on aﬁtmmpﬂ to voemovs all werben during the caleinlng period,

Pratiminery Sxperinentg with Usnge Minbores.

Lot
‘& L

The oowzntitious metordal in cellular concrotes 1s
principally o hydrated enleolun silicate, Some proliminery tosts

vors aode to detersine opbimus ratios of liwe to shale to obtaln

dwtih strongthe  Those tests wore nade with dense wnlxbtures.
3’n sddition to the cﬁrmna;d @ie&k mthr varieties of silica
vere used {or counparlson purposss.

ﬁ{mMM&hﬁiﬁﬂ?&%&!mﬂ%&mﬁlkﬁ\msn%din? 56
nixtores snd enough vaier to produce noreal conslstency (o very
stAFE plastic gtate). |

Eneh combinablen of matorlals ves pized dry and

guffictont vater edfsd to attaln poreal conslstenoy, about

LOuk5 per osnt by welght of dry constitusnis, Tw 2 x hairne
erlinders wore nolded frow oach mix and allowed to cure ot

rcbm temperature for &4 hours snd bhen autoclaved at 120 pal

and 35000, The sutpolave grele consisted of f@ﬂf hovrs reisliog
tenperature from 70° to 35097, 16 hours ab 350°F, and four hours

Towering louporabure.
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Thare are & pubop of varishles in the production of
celluley concerate which recuive dobailed lnvosbigabion hofops
& spilafactory preduet can e ;;ra;%*;:;;ma?ﬁ. The princivsl faotors
are gorreet patiy of Ilwetburasd sbaley consiatoney, ouring
oyoley wmzount of sasifyving egent {aluminugm 4n this onsed, and
other additives végulred to produce a 1ighty strang, snd
uhiform products  The Lilevebure on this subject is moazer and
in ooy cace sach perilonlar gonbination of raw materisls presonts

sopavste and unlque prodilom. The uork thus far hes heon of

g vy oxploratory nabure, A punber of emabinoidons of Live snd
silicoous materlals along with odditives have been trdied in (ke
abtoupt to produes o wnlform eallulor produet whioh would nod
lumpy or shrdvk prior fo autocloviog, Shesp will nob he
doseribed fn dotail bub sone gonsrsl comments follow on ihe

Faotors fovostipntad,

Fropontions of Hatorisie,

From the work with donze pizturen ob leset an en of

B spproxinsts roblo of Llse o shele mnd othor souwrcos of




slilon uan mﬁinQMuﬁ. A rvatio of 143 Liwe do sbhale was tued
v woah of the pixos, bol lodlentloms wore noted that dn fnet
the optiwan radio mey depend op the degree of ¥ loeuess of the

shale or silien,

Vatrpreal dds vpatis,

Vartoud corhinabions of watorisls wore used sl
watapisolids valios bolusen (.9 and Lol I wap Pound thetd the
firer the pround shele or silien (he gore wetey s soosesney @
@?mﬁmé& a given conslshoney, In order in oblaln o coliulay
pradiet 4t 1s aleo nooopseey o uwes o oslueey which will poedily
flowe Howovery e the wetor is lnovessed the §dmﬂﬁﬁﬁ ks the

tardoney for the esllulay product to olusp before suloclav mg, 5% o

e

A

before 1% hos had o shange W gob, It i therelore degirable to
wes nmx 1Ab4%e websr g posnsible to obbein s slurey of o vegulroed

g bhis is b0 puedd swesssive grinding

A

enngictonay, Ono way of doln

of the rew pebtofisls - only suffislent to obbiain the roguived

%&&H,‘nwm§A cildgn mround theouph 200e-megh vogulired

4 waloy ﬁm;éﬁm vobio of 1.0 coppored o 0,79 for o atlias pround

Lhpongh 1Qﬂﬁn“ﬁ& o produce o sluepy of the conaleotongy of fhick

ovanse  The 0,99 rabio showod prackieslly no $lvm§; tha 1.0 ratio
sluonsd about 20 pey ¢ont,

o burned shele used was combiyed with both hydeated

Timoy amd eolednsd Thne.  I0 all oo wovy app

@
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rasulied, appavently from esecssdve water contanbts I fytura woew

the shsle will pod by growed oo fino, sed AL is bopod to aohldove

hehrep “‘}Es:i. Lty
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& wambar of ddfferont types of sluminun povder wove
gbtainod for the luveatdpabtiony howrvory untdl pow only one
varioby has boen used,  dvounts wsed have been varlsd hobeoon
1e5 and %,5 1b por ton of dry materialgs It wes Pound theb
1.5 b por ton was oulie sdeguate to produce & bishly porous
produet which i 3¢ hed set in the rpisem® shato would hove

heen sabisfaotopya

Opdoy of

hefore the other constifuvents were afded to powslt conplote
hydration, This was subsequaatly dope and the bumed shole
then ndded followed by any additives snd lust of #1ll the
alundpum powliors @g@ mordts of this proosdure heve LY no nesns
boan osteblichod and probobly furthor wvork will be required on

thia sapeot of the probles.

o addition to the slusimi, some constliuent of
conkination thopeof is reguirad o stabilize the nell shenceturs
gnee 16 hen Torped to provent slusping prior o sutoolavioge
Although 30 would also bhoe desirsbla o wee an sgent to socslarate
the veaction belween the Llme and silios, none &5 prosently Hoouhe
fAltbough o owber of stebiliaing egents have baen tried, vothing
yapy dofindte hos boon ssbablished, Uater gloss sppasrs o be
sue of the Lolior gidditlves sltbough 1t svens B0 proafuce o very

0% Ny T o &, 1 ‘ s £S
gocene and none-aitorn toxture,.
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The verk sompletsd to date on the Uove Bootln
celloler sonorete fovostlpation has been belofly roviousd,
it ds cortalnly too sarly to dowe D ony conolusions on b

Y

probakite EUEODSE O wilure of sush o prodeets It As opporont
W b suevEry that the colour of the coloined limestomn is o
aerlonsg 3}&&:3:3%;:. Eothe shale con be borned o couploto
oocbuntion 1t will prebably b sullobley othoruise 1% oo
winld result dn en objeotionakly eolouvrsd produst,  Ansthew
problen which oxlets &8 5 wothod of burnive the she

moke wee of The f,;.%;i,i& el progonte Bope motbsd of &

ars L0 offer M haot posseibility,. wory deng

of wrk ds fudivated ot prosent before tho weofulmeoy of tho
wede and Liseetone, wnder investisotion for eraduebion of

eoddular ¢ ‘.s.@x'mmt«es, oan bo egbablished,



