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Testlng the effect of cement types
on slurry




Need for testing

* Manua eminars

e The effectiveness of CEM V cement
guestioned
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Adsorption of free emulsifier on aggregate

* Adsorption of bitumen particles on aggregate

Rise in pH caused by aggregate or cement
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Use of emulsions for slurry

* 90% AnioniCc emulsion

e Limited use of Cationic emulsions
JEastern Cape — practitioners preference




Hydration of cement

e Cement reaction with water
dCa(OH), « Ca** + 2(OH)

!

These ions react with emulsion

e CaO higher for CEM1 and Lowest for CEM V
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Slurry mixes without cement

« Both Cationic and Anionic emulsions
o Slurry segregates




Slurry mixes with Cement

e Causes emulsion to thicken
e Resulting iIn homogeneous creamy mix




Reaction of cement

(Anionic Emulsions)

« No PH change (both alkaline)

e Under microscope
lonic character destroyed

(No further electrostatic attraction of emulsion to
aggregate

(JBond now due to interaction of the cement and
emulsifier molecules adsorbed on the bitumen
droplets




Reaction of cement

(Cationic Emulsions)

« PH changes as a result of (hydroxide ions)
d<41t0>10
e Under microscope

dlonic character of emulsion destroyed with addition of
cement

JAs with Anionic emulsions the bond now due to
Interaction of the cement and emulsifier molecules
adsorbed on the bitumen droplets







CONCLUSION

e Conventional slurry cures mainly as a resu
of water evaporation
















e 4 Cement manufacturers
e 11 different factories
e 22 cements obtained




Cement Types

Portland cement (comprising Portland cemen and up to
5% of minor additional components)

« CEMII - Portland—composite cement (Portland cement  and up to
35% of other single components)

« CEMII - Blastfurnace cement (Portland cement and h  igher
percentages of blastfurnace slag)

« CEMIV - Pozzolanic cement (Portland cementand upt 0 55% of
pozzolanic constituents) (volcanic ashes)

« CEMYV - Composite cement (Portland cement, blastfurn  ace slag

or fly ash and pozzolana)




The mixing/coating test

e Done with all cements
e Cationic and anionic

Slurry > 5 minutes

 All cements effective CEM | — CEM V




Testing effect of Calcium Oxide

Content

Medium grade crusher dust (Quartzitic)
1% Cement by mass

15% emulsion (Cationic and Anionic)
11% water

Viscosity test (Stormer viscometer
ASTMD562)




Consistency test

Application Target Flow
Slurry bound macadam 60 mm

Texture treatment or Cape Seals |30 - 40 mm
Slurry overlay 20 - 30 mm
Micro surfacing 10 - 20 mm




Effect of 1% cement on anionic slurry
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Effect of 1% cement on cationic slurry

Anionic (consistency vs CaO content)
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Slurry Flow (mm)
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consistency (siump) tes

* Consistency of cationic slurry much higher
than anionic slurry

* Therefore, cationic slurry has higher water
demand to obtain target flow

« Different CEMI cements react differently,
specifically with anionic emulsions







