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FURTHER LIGHTWEIGHT AGGREGATE TESTS ON FLY ASH 

SUBMITTED BY 

THE HYDRO...ELECTRIC POWER 'COMMISSION OF ONTARIO 

ntroduction 

Further work has been done on testing fly ash as a 

raw material for the production of entered 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 pin head size. 

(b) to produce a heat hardened aggregate from more clesely sized 

pellets. 

(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 

previous testà, 

(e) to investigate the possibility of pelletizing fly ash without 

the use of a binder and of reducing the concentration of the binder 

used. 

Approximately 500 pounds of fly ash was submitted,' It 

was reported to have been mechanically precipitated at the steams. 

powered generating plant in Toronto, Ontario, 
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The fuel used in these tests was minus 100 mesh coke. 

It was nixed with the fly ash in a cent mixer prior to  pelle  tizing.  

In the first four tests, pelletizing was done in the cement nisei'. 

For the remainder of the tests, it was done in the dise pelletizer. 

In the tests wtere a binder was used, it was waste sulphite liquer, 

containing 8 par cent solid . laterial by weight. 

Green strengthr of the nellets were determined by drop. 

ping indivilual pellets repeatedly, from both six and twelVe inch 

heights onto a steel plate, until they broke. The average value for 

10 pellets in each determination is recorded in the table as the "knock 

number". 

2. 	entering,  

:Untering tests were carried out in a circular pot, nine 

inches in diameter at the bottom, ten inches in diameter ut the top, 

and six inches deep. A hearth layer of previously sintered material was 

pieced on the grate to a deptn of about one inch, befere the charge was 

placed in the pot. The following sintering conditions were recorded; 

the time and draft during ignition, the time and draft diming the 

sintering period, and the temperature of the exhauet gases immedietely 

below the grate. 

Tests on Aeerleates  

from the first 13 tests, only the sintered products were 

of interest, hence only those portions which had formed into a clinker 

were testederom the latter eight tests both the sinternd and hest 

hardened products were nubjected to physical tests, If Uicre was 

sufficient recoverY. 



The products to be tistod eiere crushed. aul screened 

to 7'; or cent minus 3/8 inch plus 4 -nesh, and 25 per cent inus 

4 Plus 8 mesh, The loose dry unit weight was measnred, using the 

shovelling procedure outlined in nmerican ociety for Testing 

Materials, •esignation C29, The crushing strength measured was the 

pressure in pounds Iler square inch required to give one and two inch 

compaction to the aggregate placed in e three inch diameter cylinder 

to a depth of five inches. 
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A satirtaRtory blonded m1x was ,iade In both ltto

aeuent a"xer and the dise pel.lerti.zers for the purp-cane of prctifteing

a sinter ¢*a. it will he noted lu t1w table Vat tho green

strengths of ;)sxiats uaing only aster are sisilsr to OV3e str®rctw

when wasto sul,phite 11elYor was s^Aod as " b'.nder, ihen the pohiets

saad.e ixsiag waiar omï.y raaahad the dr;--inr. mtnjr,+^ c^f the x2nteµ:.tig

Isrooess, the strengt;ia were Ue€mra.::ly radured to npoint *Wre a

considerable parcentagFk of than disintegretad, end were 1oet through

the grats. .-Chi^ 1.,4 nhomn In "ats 5 to 10. Pellets am!e i-4tb the

uu1ph; tn liquor were atreng e:eso€,tth when iiegtod to re-moi.o In g+1am

au^̂t so rasult in bettor sinter reaorwrX. Zrcre is iacoasiatagcy in

the regu;ts of the t;;nts using water alone. In tests 3 and ? a

fairly good recovery of sintar -sas ubtained. ►iaxover, I:i .inxt otbers

i twxts lorc to ne^li t,ible. In all tests wh®re mslphlt.a iiquor was

used to produce a bland,d mIa the sinter recovery was gro!. It

aajwers froo th*:se observations that to obtain aoru4istantly €^o04

rez;uYts an sdditivs csinds►r such as waste sulphite liqaor is

niroosx aery.

In the testa ;)rcviomsl.y re::aorted (I.ia.14o.58••813} the

M'ste sulPhit<► liquor 4uis added in umosttts enpovnlazt. to _3 per cent

aoiir}R or t,m fly ash. In these tastss the concentration of the

sulphite liquor was reduced by ialf with sat#stuc+tory resa:i:s.

In tests 13 to 21# the objective was to presdusto a heat

bardarAd aggregate. In nost of timse th:ztsi scsite af.atarad mstsri,al

was also obtainel. The greatest recovery of isint.sre;d and heat

hardened materA®ls was obtawn64 in tests 13 and 14 WierN the pe1l;=ts
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were sized Anus 1/2 inch plus 4 essh, 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 sinter recovery. In the work reported previouslyg

ton 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 thw fly ash, and 2.5 per cent as coating on the

pellets. In these teRts,, using minus 140 mesh coice* 7.5 per cent coke

mixed with the fly ash gave sinter recoveries of over 60 per cent.

Thus the necessity of c:oating 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 coib•

bastion of the charge. The upper limit is the maximum amount 6f air

to support combustion but not an ezQesst which will cause a cooling

effect on the charge, t2as ir ►creasing the sintering time. The more

porous the bed of pellets the loti+er the draft required. In tests 16,

17, and 18 it will be noted In the table that an increase in draft

remilted in longer sintering periods. This would Indieete the drafts

used are around the upper limit of the draft required.

The unit weights of all the products nneasured are below

the maximum of 55 pounds per cubic foot as specified by the American

SocieV for Testing Materials. The heat hardened aggregates are

naturally heavier than the sfntered aggregates. The crushing strengths

of the heat hardened aggregates are also higher than of the sintered

aggregate. the craahing strength of a commercial expanded slag is



f:lately 200 end 1100 pounds  er aquare lac': tor  aria  Pnd two 

tne comPactloo. The crushing utrongth of gut expanded shale pro. 

dveed ln a rotary kiln in égiroxlmately 300 und 2000 poun.:ts per 

nquure inch for one aad tuo inflh coepection. klthoudt the crueing 

ntrength of tlAs fly unh aggrezute i3 lcmur *;hen th  

ui,grogate, a antlatactery concrntc could no 1Joubt be made tro:-.1 It. 

uay 16,1958. 
Ënglneer, 
IndustrIal irirs Mvision. 


