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An Experimental Study on Properties of Concrete using Industrial Wastes
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Abstract

This study is performed to evaluate the properties of concrete using industrial wastes
such as fly ash, zeoclite powder and blast furnace slag powder.

Seven types of concrete mixtures are made in this study. Water-reducing admixture and
air enfraining agent are used for all mixtures.

Test results, the hydration evolution amounts are decreased by 2—~31% than that of the
normal portland cement and air contents of concrete are decreased by 1~15% and
compressive strengths are increased by 2-~10% at the curing age 28 days than that of the
normal portland cement concrete,

Accordingly, concrete using industrial wastes will greatly improve the properties of

concrete,
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Table 1. Chemical composition and physical properties of portland cement

Chemical composition (%) Specific Specific surface
SiQz | FexOs | AkOs | CaQ | MgO | 80; [ NayO | K0 | Iz loss | gravity area(em®/gf)
2001 | 311 | 549 | 6258 | 361 | 242 | 006 | 101 0.81 3.14 3.475
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Table 2. Physical properties of chemical admixture

- . | Selid
Principal |Specific
Item X . . {content | pH | Appearance
ingredient| gravity
(%)

Water-reduci Dark b
ALErTECUCINg piomin | 1186 | 160 |L1g6] o ovn
admixture liquid
i ini insol b

Alr entraining Vm‘so L07 430 B Dar}.( ‘rown

agent resin liquid

Table 3. Physical properties of aggregate

. Unit .
Specific| Fineness . Size
o X Item i dul weight ( )
= T2Vl m
L& ravity | modulus | 5y | (mim
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Az R AlLslgen, Eald Ade Coarse aggregate| 2.60 6.69 1500 1< 25
Table 33+ Ztf )
Fine aggregate | 2.58 2.58 1530 (< 475
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Table 4. Chemical composition and physical properties of admixture
Chemical composition(%) Specific Specific
Item ) surface
Si0; | FesOs | AbOs | CaQ | MgO | S0y | NaO | Kz0 [ip. loss] 8ravity area(cm®/gf)
Fly ash 5589 | 545 | 2527 | 6.381 | 1.427 | 0.08 | 0.388 [ 0.614| 4.5 2.20 3,260
Zeolite powder | 56,27 | 1.37 | 3879 | 0.076 | 0.875 | 0.025 | 0.275 | 0.069 | 2.25 264 5,850
Blast furnace | o7 a5 | 931 | 898 | 5045 | 698 [274 | - | - | 069 | 293 4,797
slag powder
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Table 5. Mix proportions of concrete

Mix type \?;21)3’ (S;) w | ¢ | Fa | zp | spP s G (‘L\%D) (I;E)
NPC 352 837 | 900
CF 334 | 18 827 | 889
cz 334 18 820 | 891
cs 531 | 48 | 187 | 282 70 | 807 | 868 | 1056 | 0012
CFZ 310 19 | 23 | 815 | 87
CFS 310 | 19 23 | 816 | 877
CcZs 313 19 [ 19 | 82 | s

o NPC : normal portland cement, CF : C+FA, CZ : C + ZP, C5 : C + SP, CFZ : C + FA + ZP,

CFS : C +FA + 8P, CZS ' C + ZP + SP, W/B : water/binder, $/a :
C : cement, FA : fly ash, ZP : zeolite powder, SP '@ blast furnace slag powder, § :
AD : water-reducing admixture, AE : air enfraining agent
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Table 6. Hydration evolution amount at 23C for
mineral admixture

Mix type (cal/gf/72h)
NPC 79.5
CF 78.3
CZ 78.6
Ccs 62.0
CFZ 75.0
CFS 56.0
CZ8 55.0
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(¢) Zeolite powder

(b) Fly ash

(d) Ground granulated blast furnace slag powder

Photo 1. Scanning electron micrographs of materials
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Fig. 1. Relationship between air content and slump
by type
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Fig. 2. Relationship between slump and time by type
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Table 7. Test results of compressive strength

(Unit: kgf/cm®)

o Age(days) 3 7 28
NEC 176 260 353

CF 173 273 361

CcZ 193 300 387

CSs 149 241 387

CFZ 151 250 369

CFS 147 265 376

CZS 154 257 379
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