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FURTHER LIGHTWEIGHT AGGREGATE TESTS ON FLY ASH
SUBMITTED BY
THE HYDRO=ELECTRIC POWER COMMISSION OF ONTARIO

Introduction

Further work has béen done on testing fly ash as a
raw material for the production of sinterved lightweight concrete
aggregate, The tests were undertaken to expand on some of the
previous work discussed in I.M, Report 492, November 29, 1957, The
purposes of these tests are as followss |
(a) to produce a sintered aggregate from‘a "blended" mix, which
is composed of pellets ranging from about 3/4 inch to pln head size,
(p) to produce a heat hardened aggregate from more closely sized

pelletsa.

(e) to find the effect of finer grinding of the fuel used in sinter-

ing, than had been used in previous tests.
(d) to eliminate the coating of pellets with fuel as was done in the
previouns tes té *
(e) to investigate the possibility of belletizing fly ash without
thé use of a binder and of reducing the concentration of the binder
useda | o

Approximately 500 pounds of fly ash was submitteds It
was reported to have been mechanically precipitated at the steanw

powered generating plant in Toronto, Ontario,
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Sancluaions

A satisfactory blended mix was =made in both the
cenent ulixar and the dige peiletizer, for the purpose of producing
a sinter cake. It will be noted in the tadle Ehat the green
strengths of peliets using only wuter are sinilar to the strengths
whon waste sulphite liquor was used as & binder. “hen the pellets
nade using water conly reachsd the drying stage of the sinteriug
Process, tis strengths were genera'ly reduced to a point shere a
congiderable pereentage of thes disintegrated, and were lost through
the grate. fhis is shown in tests 5 to 10. Pellets made with the
sulphite liguor were afrong enough when heated %o remain in rlace
aud so rosult in better sinter recovery. Tncre is inconsistency in
the resulfs of the tosts using water alone., In tests 3 a2nd 7 a
falrly good recovery of sinter was obtained, lowever, s =mout others
it was low to negligible. In all Cests where sulphite 1iguor was
used to produce & blended mix the sinter recovery was good, Tt
&ppears fron these obsarvations that to obtain consistently good
results an additive binder such as waste sulphite liquor is
nacessary.

In the testa proviously reported (I1.X.10.98-83) the
waste sulphite liquor was sdded in axounts equivalent %o 3 psr ceat
solids of the fly ash, In these tests, the concentration of the
sulphite ifquor was reduced by half wieh satisfactory resulta,

In tests 13 to 21, the objective was to produce a heat
hardensd aggregats. In most of these taats, some sintered meaterial
wis also obtained, The greatest recovery of sintsred and heat
hurdened nmaterials was obtained in tests 13 and 14 where the pellets
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were sized minus 1/2 inch plus 4 mesh, and contained 7.5 per cent
coke. The combined recovery of sinter and heat hardened pellets
from each of these tests was about 85 per cent,

It appears that finer grinding of the coke had a
beneficial effect on sirter recovery. In the work reported previously,
ten per cent of minus 10 mesh coke was required to give sinter re-
coveries of 60 per cent or greater. Seven and a half per cent was
intimately mixed with the fly ash, and 2.5 per cent as coating on the
pellets. In these tests, using minus 100 mesh coke, 7.5 per cent coke
mixed with the fly ash gave sinter recoveries of over 60 per cent.
Thus the necessity of coating the pellets with coke was eliminated,

Within limits, the higher the draft during the sintering
period, the shorter the time required for sintering to be completed,
The lower limit is the minimum volume of air which will support come
bustion of the charge. The upper limit is the maximum amount 5: alr
to support combustion but not an excess, which will cause a cooling
effect on the charge, thus increasing the sintering time. The more
porous the bed of pellets the lower the draft required. In tests 16,
17, and 18 it will be noted in the table that an increase in draft
resulted in longer sintering periods., This would indicate the drafts
used are around the upper limit of the draft required.

The unit weights of all the products measured are below
the maximum of 55 pounds per cubic foot as specified by the American
Sociely for Testing Haterials. The heat hardened aggregates are
naturally heavier than the sintered aggregates. The erushing strengths
of the heat hardened aggregates are also higher than of the sintered
aggregate., The crushing strength of a commercial expanded slag 1is






