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ABSTRACT

Effects of ultrafinely ground ash on the rheological properties of cement paste were investigated. Also compressive strength
development and setting time of ultrafine ash blended cement mortar were investigated in the study. A sample with silica fume was
included for comparison. According to the results of ultrafine ash blended cement paste in the lower W/B ratio, the fluidity were high,
and the setting time was a little retarded. And the compressive strength of ultrafine ash blended mortar was increased in the long term.
In the case of hardened cement paste at 28 days, Ca(OH), contents was decreased in order of control, ultrafine ash, silica fume blended

cement due to difference of the pozzolanic reaction.
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Table 1. Chemical Compositions of Raw Materials
(wt %)
ALO; Si0, Fe, O, CaO MgO KO Na,O SO, Igloss Average particle Size (um)
OPC 520  21.62 3.64 6278 2.69 0.82 0.00 2.35 0.90 15.5
BFS 7.65  23.10 125 56.10 2.58 0.53 0.20 0.53 0.02 10.0
FA 14.70 41.20 18.10 16.00 136 238 0.61 1.03 1.60 17.6
SF 0.00 95.90 0.18 1.01 0.09 0.44 0.00 0.1 0.70 -
UFA 1740  53.10 16.00 6.42 0.79 1.45 0.18 0.24 6.46 4.8
Reject ash 1620  50.70 16.40 7.75 1.07 1.47 0.23 0.28 5.63 78.2
@ : Quartz
o ¥ : Hematite 8 reject ash
. 4 : Mulite - blaine 14,000
PO A A : magnatite 6t
FA (14 000)

BFS
Wit g NPt i

20

Fig. 1. XRD patterns of raw materials.

Table 2. Mixing Ratio of Raw Materials

(wt %)

System OPC BFS FA SF UFA

orC_ 100 - - - -

OPC system  OPC-SF 90 - - 10 -
OPC.UFA 90 - - - 10

BL 60 25 15 - -

Bg‘fegy;igm BLSF 50 25 15 10 -
BLUFA 50 25 15 - 10

% OPC:ordinary portland cement, BFS:blast furace slag,
FA:fly ash, SF:silica fume, UFA:ultra fine ash,
BL:blended cement.
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Fig. 2. Particle size distribution of ultrafine ash and reject ash.
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Fig. 3. SEM photographs of reject ash(a) and ultrafine ash(b).
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Fig. 4. Relative compressive strength of cement mortars for the
samples containing different replace ratio of UFA.
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Fig. 5. Change of mini-slump with time in cement pastes. (a)

OPC system (W/B=50%, 60%), (b) BL system (W/B
=50%, 60%), and (¢) BL system (W/B=24%, SP=1.8%)
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Fig. 6. Change of hysteresis loop area with time in cement
pastes of OPC system.
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Fig. 7. Change of hysteresis loop area with time in cement pastes of BL system.
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Fig. 9. Heat evolution rate with time in cement mortars of BL
system. (W/B =24%, SP=1.8%)
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