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INTRODUCTION

Canada Beick Co. DLitde have been atlteppting to use two

types of waste irvon sinter from Norands Mines Lid. ag o meoans

produclog o deeper red colour in thely bullding brick. The _
Tiret problem encountered was that scummdng of the briek occurved
on fivlug, thus masking any effect the lvon sinters mlght have
on the colour of the flred products The prevention of scum
Tormation by additiong of bariun cavbonate ls degerlbed in Y.
Report No. B6bk. It was also found that olthough the ianteviors
the brigquettes made wilth additlons of irvon sinter were
a darker red than these which had not been tresteds o very
slight scum CTormation on the surface of the trected brilguettes
made them appoar 0 be even paler in colour than the unitreated
paclmeng. The scum formation Is probably due to the ealeiun
carbonate content of the clay and the vesidual sulphuy lun the
pyrite sinter. Ag the briguettes are Lired gulphuyr will be
driven off to form sulphur trioxide in the dxidisiﬂg atimogsphoere
the kiln, this in tupn will react with the calelum cavbonaie
in the surface layers of the byrick to form caleium sulphate
vhileh appears as a vhivte scums The agsumption that the -
oxiciving riln-atmosphere has gomething to do with the scum
formation ls borne oul by the fact that vhen Tirved in a
reducing atmosphere little seun is observed on the briguetbted.
Expevlments o produce faveurable colour changes in fired
brick by the addltion of ivon oxlide have been conducted in |
the pasts There have beon few gatisfactory results and the maln |
peagon for the colouvriug inertness has been atitributed to the
fach that the oxide wog not In a suffliciently fine state of

subdivision., The deep red colour of brick 1ls thought to be due
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ation of lrvon silicates and other complex irvon compounds



cag vell as the presence of fevvle oxlde Lu301¢. In the

case of natuval red-burning clayss the iron is originally present
as fine grainedy wi dely»d& sperged ivon minevals such ag limonitoe,

slderite, and oyrites or it wmay oven be parb of the cley ninerals
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thenselves. On £iring, these minevals break doun, and in an
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oxldisling atmogsphere ?érric oxide ¢u'marncg. The oxide at thls
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vime is in an extremely fine state of subdivision, ver

e

(R

suscep%ihle to chemdeal attack, and it is be ileved thalt complex
iron gillcates and other compoundg ave Iormed which enhance the
deap ved colour.

In the case of sholes co&tainingAaélcium carbonutes this

miner,l breaks down to lime during fiving and recchs wlth ivon

£

oxide forming white compounds called ferrites. The effoct of
this reactlon 1 noib cﬂly to remove ved ferpic oxlde from the
systeny but aiso to substitute Tor it a vhite compound, thus

lnLCﬂsIAyLng the bleachlng action of the lime,.

From the above cohsiderabtlions it was declded to exporiment
peither with the iron siﬂﬁ@rs and d@tefmine what effeet fine
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geinding would have vpen thelr colouping properi!
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PROCEDURE AND RESULTS
Water abscupbtion (24 hre scak) and szfimkage neas u@eﬁa&t&

WeTO mﬁde on the fired briquettes (cone 03) which had been
prépare@ fyom Queensﬁén shale aﬂé Oy 5 and 10% edditions of the
two types of lron sinters The results shoved th&tg f£or specimens
Tired in an oxidising atuespherey, the addi Lcaﬂs of the iron
ginters ineveasod the poroslty and decreased the shrinkage of

9

the DNLQH@bL\’a The sinters in the form vecelived acted ag 'grogt.



In o reducing atmosphere the Slnt@?S acted ag fluxegs, reducing

the porosity and incveasing the f red shrinkage.
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From earlior experiments it has been established that the
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black ilvon sintop vequir&s 2% by wite of barium carbonate and the

red Lype requxres 5% b9 in order To prevent scum formaitlon
Consequently bateches of the two sinters were ball=-milled for
pariods of 55 10, and 20 hvo. with the requisite amount of barium
cavhonate. Miztures of the millings and tho Queengton shoalo,
supplled by Canada BDrick Co., were wade into briquettes and
firved In a globar kiln ¥n cone 03,

Obgervationg arve vecorded in Tables 1 and 2. Opeclaens
ccomposed of the Queer ston Shale alone were included with e et
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firing for comparison purposesS.

CONCLISIONS
1o The adul lon of ved iron sinber caused nore colouring eifech
than addition of the black mwaterlal, bub the spoclmens tended
to have a slight drying scudle
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2 The fTiner the grinding the wmore the colouring @( ech observeda

3 Tha colours producsd by the iron sinter additions and an
oxidiging Piring atmosphere wore dull and tended toward a
purple huec.
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waver ébsorption of the specimens at first increased then decreased,
This indicates that ﬁhe coarse sinter acts malnly as inert Ygrog!
in the briguebtites, wii @ the finor wmalterial ig begloning to act

as a flux and is entering into chemical action with the

congstituonts of the shale,
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Wohle' 1 Colouring P tfect of the Ground Black Tron Sinter

Hrge milied % Sintew o. Observations £2h by, soak)
'Shale alone GO Hard « nedium zed e
' : colour
¥ 10 S B fard - iighter than 77
GO ‘
25 G2 l axd = Da ikerg 7e1
uller red than GO
10 10 G3 Hard =~ Darker, duller Ga¥7
red than Gl and GO
2y GY Hard « Darker than all Ga1
previous speclmens,
dull puirple tinge
20 10 G5 Haprd =~ Darker red than 78
G3e Pull)
25 G6 Hard = Davker ved than 8.9
Previous, #nore
pronounce purvle tinge
CdHable 2 Golourlne WfTect of the Ground Red fron Sinter
Hrg, Milled 9 Sinter No. ' Obserfations ’ 7 ADS.
; - — ‘ (24 he._sgoal)
Bhale alone 574 medivn red 75
5 10 ao Darker than G7 846
25 GO Davkew with purple 9.9
C tinge
10 | 10 G10 Darker than G8 7e5
25 G119 M@re purple than 69 ey
20 10 412 ed Silgh purple GO
25 Gi3 Dark maroon colowr 5

AlL specimens vere hard
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The souvee of the scum on the flred brick is obviously the
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rosidual sulpbur in the added iroy
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hlack irvon sinter i su?erior Lo the red in that the scum
£oi quJOQ is not as greats The effecl can be wvemedied by aJﬁitians
off harlum carbonate Lo the sinbers prior to trveabing the shales

The lack of colouving effect of the sinter additions to the

paxticle s @y The chemical inevtness of the material aty the
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2ing tomperatures and the initial dull colours of th
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Fine grinding enhonces the colouring effocis o

but the resulting shades are dull and unintoresting.
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