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Effect of ICF Admixture on Compressive Properties
and Microstructure of Concrete

SUN Yanli' ,ZOU Zhen' ,CUI Changing” ,WEI Yinghui' ,LIU Qiang'

(1. School of Management, Shenyang Jianzhu University , Shenyang , China, 110168 ;2. School of Civil Engineering,
Shenyang Jianzhu University , Shenyang, China, 110168 )

Abstract; In order to solve shortcomimg of the single component concrete mineral admixture
which has a single performance and cannot meet the needs of complex working conditions, the
solid waste of different components compounded to prepare composite admixtureis studied. The
ternary admixture was prepared by iron tailings,ceramic powder and fly ash(ICF). The effects of
different mass ratios of ICF admixture on the activity index of cement mortar,compressive strength
of concrete, pore structure and interfacial transition zone were studied. The activity index and
concrete cube compressive strength test showed that the activity index and concrete compressive
strength of ICF admixture were low in the early stage ,however,in the later stage the activity index
was significantly improved and the concrete cube compressive strength was not much different
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from that of ordinary concrete. The filling effect and secondary hydration reaction of ICF

admixture reduce the porosity of concrete, especially in the interfacial transition zone, but this
optimization effect decreases with the increase of the mass ratio of admixture. The ICF ternary
admixture can be used as a way to solve a single performance of the single component admixture

and as a way to realize industrial solid waste recycling.

Key words :iron tailings ;ceramic powder;fly ash;solid waste resource ;compressive strength
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Fig.1 Particle size distribution of raw materials
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Table 1 Chemical composition of raw material %

Fhk w(SiO, ) w(Al,O0; w(Fe,03) w(CaO) w(P,05) w(MgO) w(K,0) w(Na,0) w(TiO,) w(MnO) w(SO;)

BREY 62.26 4.78 14.37 7.77 0. 44
WK 60.10  25.10 6.74 2.93 0.42
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Fig.2 Gradation curve of fine aggregate
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Table 2 Cement mortar mix ratio kg

»A*:
. . BAR
PR R me o) (mEE)
DO 450 225 0 0 0
D20 360 225 18 36 36
D30 315 225 27 54 54
10T30 315 225 135 0 0
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x3 RELEEL
Table 3 Concrete mix kg

Bar

#5 m(OKR) mOK) m(FRRTE) m(BRETHEA) m(WAKH)
m(ZREH)  mOBHEIR)  m(FEER)
CDo 420 184.8 0 0 0 740 1110 4.5
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Fig. 4 Influence of admixturemass ratio on concrete performance
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Fig. 8 Parameters of concrete interfacial transition zone
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