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ABSTRACT

The fine powder produced by heating and grinding of the waste concrete in the waste construction was investigated whether utilize
as substitution raw material of SiO,, CaO, and Al,O; source for OPC clinker manufacture is possible or not. In order to synthesize
OPC clinker, limestone, shale, converter slag and fly ash were used as main raw materials, and modulus was fixed LSF 91.0, SM 2.60,
IM 1.60. The synthesized clinkers were characterized. The Main products of synthesized clinker were C;S, 3-C,S, C;A, C,AF as OPC
clinker at 1,450°C. As a result of TG-DTA and burnability index(B.I) analysis of each raw mixtures, the formation temperature of
clinker phases was similar and B.I was showed easy burning as 48.6~51.4.
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ABZA= AAIA 12} jaw crusher, 23 jaw
Recycled aggregates | 1'st jaw crusher-2'nd jaw
(5-25 mm) crusher-3'rd cone crusher
Heating
200-5007TC, 1 h

Grinding

(Los Angeles machine)
Ball: $4.7 cm, Ball/Agg.=1.0 Time : 30 min.

) ] Raw material of
Aggregate f Fine powder  ; OPC clinker

Fig. 1. Flow chart of the manufacture of recycling aggregate
and fine powder.
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Table 1. Chemical Composition of Fine Powder from Waste Concrete
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Fig. 2. XRD pattern of fine powder of waste concrete
(condition : 1 h at 400°C).

Chemical compositions(wt%)

ltem S0, ALO, Fe,0, Ca0 MgO Na,0 K,0 Tg-loss
Fine powder 62.80 7.40 2.03 1423 1.17 1.17 2.70 8.04
Table 2. Chemical Composition of Raw Materials of OPC
Chemical compositions(wt%)

Item -
SiO, ALO; Fe O3 Ca0 MgO Na,O K,O Ig.loss
Limestone 9.78 1.94 0.81 46.14 1.91 0.06 1.10 38.32
Shale 72.34 10.66 377 0.41 0.36 0.02 1.71 10.26
Conv. slag 16.59 10.53 3145 36.67 7.55 0.04 0.08 0.09
Fly ash 51.35 2743 6.90 6.44 1.02 0.00 0.80 3.34
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Table 3. Mixing Ratio of Raw Materials

Raw materials

:

l Mixing & Grinding J

*Fine powder (400°C, 1 h)

*88 um residue : 10£1%

T «Ballmill : 1 h
r Pelletizing J
| Dy & cCaicination | <900, 1n

—— «Temp. : 1,000~1,450°C
l Sintering J «Holding time : 1 h

.

| OPC clinker

!

XRD, SEM, TG-DTA
Free-CaO content
(Polysius method, B.1)

Fig. 3. Experimental procedures.

L8 TG-DTAS 23k vh-s-gd& H3la vjwsiaon,
e Polysxus Hg P07 1350, 1,400 1,450, 1,500°C
oA zZtzh 15%- b AlzE A4
EZ9 free Ca09) “—% RIS As :LFAJ_, oS- Alof free
Ca0%< W) 3te] Burnability Index (B.I) %S A4l
T}, olm), LSF 955 71502 LSFY 3ol 1 Halrjd)
free Ca0%] SHFE F0.4 = WA AAbsA

Bl =

F=Ca0% [(1,350°C)+(1,400°C)+2x(1.450°C)+3x(1,5¢0°C]x3.73

[(1350°C 24F97 F-Ca0%)—(1,500°C 2482FA F-Ca0%))"

zhzke] Y5l e AR FAAE FHA
o] XRD 3{®S Fig. 4o WebHTE Z™elx{et 7ol
1,000°Co M= w]uk-g CaOSf Si0, A&o] vz A3}
X, 4R 29 FELY BCSHel F2 UEY, F9
RS o4 wkgalA] Ge Ao Moty Iy, &4
227 Folbgol et wRkg-g Ca0%} Si0,2] A=

Mixing ratio (wt%)

tem Limestone Shale Fine powder Conv. slag Fly ash
FO 88.18 5.58 None 3.29 2.25
F25 87.74 4.50 1.50 3.46 2.09
F50 87.24 3.24 3.24 3.66 1.91
F75 86.65 177 5.29 3.89 1.70
F100 85.94 None 7.74 4.17 1.45

Note) Modulus : LSF 91.0, SM 2.60, IM 1.60
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Fig. 4. XRD patterns of clinker synthesized at various temperature. (a) FO, (b) F25, (¢) F50, (d) F75, and (e) F100.
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Fig. 5. SEM photographs of clinker synthesized at 1,450°C. (a) FO, (b) F25, (c) F50, (d) F75, and (e) F100.
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Table 4. Temperatures of the Main Reaction that Occur during Heating and Cooling the Raw-materials

Temperature (°C)

Heating Cooling

Item
CaCO;4 (O CA C,AF

L . Liquid phase o .
decomposition formation qua p recrystallization recrystallization

FO 875 1,271 1,350 1,274 1,211
F25 876 1,273 1,335 1,284 -
F50 875 127 1,332 1,278 -
F75 874 1,269 1,319 1,274 -

F100 869 1,269 1,349 1,276 1,215

Heating Cooling
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Table §. Burnability Index of Clinker Synthesized at Various

Temperature
Ttem Free CaO (wt%) BI
1,350°C  1,400°C  1,450°C  1,500°C
FO 1.45 0.49 0.29 0.23 51.1

F25 1.75 0.58 0.33 0.19 49.3
F50 212 0.79 0.32 0.20 48.6
F75 2.65 1.19 0.32 0.28 49.7
F100 2.91 1.32 0.54 0.32 514
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