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A Basic Study on the Development of Backfill Material with Fly Ash and
Bottom Ash of Circulating Fluid Bed Combustion
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Abstract

In this study, the Controlled Low Strength Material (CLSM) was investigated to utilize the bottom ash and fly ash
generated in the Circulating Fluidized Bed Combustor (CFBC). It was confirmed that the CFBC fly ash (CFBC-F) and
CFBC bottom ash (CFBC-B) had an irregular particle shape through SEM measurement. According to the results of the
hazard analysis, it was also confirmed that they were environmentally safe. In the case of mixing with CFBC-F, the unit
quantity was increased. Regarding the rate of change of length, shrinkage in the range of -0.05~0.50% occurred in the air
dry curing condition and expansion in the range of 0.1~0.6% in the sealed curing condition. Compressive strength was
increased in the sealed curing condition compared to the air dry curing condition because there was enough moisture for
hydration reaction in the long term. Therefore, the results of this study are likely be used as basic research data of mine

filler materials.
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Table 1. Experiment factor and tests

OPC (%) 100, 9.0, 7.0, 60
CFBC-F (%) 90, 60
Eﬁgﬁ{' CFBC-B (%) 30
Factor CSA (%) 1.0
Super plasticizer (%) 0.25
Curing Method Air dry, Sealing
Flow (mm) .
Tests Length change ratio (%) Fresh backfl
Compressive strength (MPa) 7, 28
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Table 2. Mixture proportion of backfill material

Binder (%) _
, WIR Super
Specimen (%) PC- plasticizer
°) orPC CSA" FIA CFBC-F CFBC-B (%)
Plain 34 10 0 90 0 0
CFBC-1 98 9 1 0 90 0
CFBC-2 85 9 1 0 60 30 0.25
CFBC-3 93 7 1 0 62 30
CFBC-4 A 6 1 0 63 30

1) C S A : Calcium SulfoAluminate
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Table 3. Chemical and physical properties of cement

Compo

Chemical Zqition SO, AL Fes CaO MgO SOz lgloss
Compo
~sition C?D/f”t 219 659 281 6012 3% 211 258
Setting Time -
_— Fiepess  Densi ) (min)v Compressive Strength(MPa)
Properties e (glem’) Ir&?l Fég?l 3 7d 284
3456 3.15 230 370 29.1 425 53.2
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Figure 3. Specific surface area of CFBC-F, CFBC-B and PC-F
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Table 5. Elution of harmful substance of CFBC-F, CFBC-B

CFBC-F CFBC-B
Type Unit Result of Acceptance Unit Result of Acceptance
test criteria test criteria
As 0.00 0.01 0.00 0.01
Cd 0.00 0.01 0.00 0.01
Cr(VI)  (mg/L) 0.00 0.05 (mg/L) 0.02 0.05
Hg 0.00 0.0005 0.00 0.0005
Pb 0.00 0.01 0.00 0.01
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Figure 5. Flow test set-up
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Figure 7. Compressive strength of backfill (air dry curing)
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Figure 8. Compressive strength of backfill (seal curing)
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Figure 9. Length change ratio of backfill (air dry curing)
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Figure 10. Length change ratio of backfill(seal curing)
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