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ABSTRACT

In this study, the properties of cement mortar and concrete using ceramic wastes as fine aggregates and coarse aggregates are
considered experimentally. Flow value of mortar using ceramic waste as fine aggregates is increased more or less, and the com-
pressive strength of mortar using ceramic wastes as fine aggregates is increased with elapsed age. The slump value of concrete
using ceramic wastes fine aggregates and coarse aggregates is somewhat decreased. The compressive strength of concrete using
ceramic wastes as fine aggregates and coarse aggregates is lower than that of OPC concrete in early age, but has gradually
increased in long ages. »
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Table 1. Chemical compositions and physical properties of portland cement

SiO, Al O Fe,03 CaO MgO SO; Ig. loss Specific Blaine
(%) (%) (%) (%) (%) (%) (%) gravity (cm%/g)
21.95 6.59 2.81 60.12 3.32 2.11 2.58 3.15 3,112
Table 2. Physical properties of river sand and ceramic wastes fine aggregate
e | S | Ao T gy [ Ui ] b (T o
River sand 2.60 2.00 2.98 1,620 62.3 OK
CWF 2.45 3.30 2.98 1,503 61.4 0K
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Table 3. Physical properties of gravel and ceramic wastes coarse aggregate

Ginax Specific Absorption Unit weight Percentage
Trems (mm) gravity (%) EM (kg/m®) of solids (%)
Gravel 20 2.65 1.13 6.27 1,725 66.1
CWC 20 2.45 3.30 6.27 1,459 624
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Table 4. Mix proportions of concrete

Replacement | G | W/C Sla Air Unit weight (kg/m”) HRWR Remarks
ratio (%) (mm) | (%) (%) (%) W C S G cw (kg/m®)
0 20 50 42 4+£05] 175 350 763 1,074 0 5.25 Control
50 " " ” " ” " 382 1,074 382 n CWF
100 ” " " " " " 0 1,074 763 ” "
50 " ” ” " ” ” 763 537 537 " CWC
100 " " " " " ” 763 0 1,074 " "
Table 5. Chemical compositions of ceramic wastes and fly ash
Ltoms Si0, | ALO; | Fe,O; Ca0 MgO SO, K,O TiO, P,0s Na,0 | Igloss
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
cw 70.30 23.01 1.10 0.73 0.33 - 2.90 0.33 0.04 1.14 1.10
Fly ash | 55.13 30.72 428 0.88 0.73 0.31 4.32 1.68 - 0.38 1.56
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Fig. 1. XRD patterns of ceramic wastes.

Fig. 2. SEM of ceramic wastes (X 5000).

8 9 ZAEA9 871540 522 ¢ 4 oY

3.1.2. B9 A2

L4978 A 2 F2ZA] EgE e o
3 28475 AEld 2ol Table2 ¥ 3 °]t}. Table
2004 2EE A ¥IEE 24524 FREY
2,600 vjg] A 2Agkon W &2 3.30%2
2 e 20080 "4 2 #gds & 7 U

LAH71E ZZA7E RS} HREle vlFo] Ao
Ego] 2 olRE Yolry] f8l a7 1ES PiE
3 Bbo] u|M| 222 FAE HAFEvZE o= 5,00081
g #93 Zlo| Fig. 2 o)tk ©] ol & F URe]
24718 vAIg 71ge] v B o] glom J)F
o A/ PHle A S ¢ F Uitk oA T
M 229715 uARA FO] B2 71FLE Qs

J. of Korean Inst. Resources Recycling Vol. 10, No. 2, 2001

(a) X50

(b) X150

Fig. 3. SEM of ceramic wastes fine aggregate (X 50, X 150).
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Fig. 4. SEM of river sand (X350, X150).
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Fig. 5. Shape of ceramic wastes coarse aggregate.

Table 6. Compressive strength of mortar with ceramic waste
fine aggregate

Compressive strength (kgficm?)

w/iC CWF

ratio ratio Iratio* (%)
(%) (%) Tdays 28days | S6days | 9ldays
0 | 343/100 | 372/100 | 402/100 | 420/100
35 50 | 363/106 | 380/102 | 428/106 | 450/107
100 | 355/103 | 380/102 | 410/102 | 446/106
0 | 292/100 | 312/100 | 350/100 | 360/100
50 50 | 285/98 | 319/102 | 365/104 | 368/102
100 | 318/109 | 336/108 | 368/105 | 395/110
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Fig. 6. Flow value of mortar with ceramic wastes fine
aggregate.
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Fig. 7. Compressive strength of mortar with ceramic wastes
fine aggregate (W/C=35%).
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Fig. 8. Compressive strength of mortar with ceramic wastes
fine aggregate (W/C=50%).
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Fig. 10. Compressive strength of concrete with ceramic
wastes fine aggregate.
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Fig. 11. Compressive strength of concrete with ceramic
wastes coarse aggregate.
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Fig. 12. Splitting tensile strength of concrete with ceramic
wastes aggregate (at 28days).
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