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Durability of Alkali-Activated Blast Furnace Slag Concrete:
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Abstract : The aim of the present study is to investigate some characteristics of concrete according to addition of blast furnace slag and
alkali-activator dosages. Blast furnace slag was used at 30%, 50% replacement by weight of cement, and liquid sulfur having NaOH
additives was chosen as the alkaline activator. In order to evaluate characteristics of blast furnace slag concrete with sulfur alkali
activators, compressive strength test, total porosity, chloride ions diffusion coefficient test were performed. The early-compressive
strength characteristics of blast furnace slag concrete using a sulufr-alkali activators was compared with those of reference concrete and
added 30, 50% blast furnace slag concrete. Also, Blast furnace slag concrete using sulfur-alkali activators enhanced the total porosity,
chloride ions diffusion coefficient than two standard concrete. Alkali-activated blast furnace slag concrete was related to total porosity,
compressive strength and chloride ions diffusion coefficient each others. As a result, it should be noted that the sulfur-alkali activators
can not only solve the demerit of blast furnace slag concrete but also offer the chloride resistance of blast furnace slag concrete using

sulfur alkali activators to normal concrete.
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Table 2. Physical properties of aggregates

Specific gravity Fineness | Water absorption
(g/cm3) modulus (%)
Fine aggregate 2.60 2.99 29
Coarse aggregate 2.70 7.70 0.5
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Table 3. Chemical composition of sulfur alkali activator

Chemical composition(%) Loss

Ignition

SO3 NazO A1203 5102 Zn0O

65.90 28.90 0.01 0.01 0.01 5.17
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Table 1. Chemical composition of type | ordinary potland cement and blast furnace slag

Si0, ALOs Fe,05 CaO MgO SO; Na,O K,0 Loss Ignition
Cement 21.74 5.0 3.17 62.79 2.97 1.67 0.11 1.36 1.19
Slag 27.78 8.74 0.40 36.76 3.69 1.91 0.16 0.34 20.22
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Table 4. Mix proportions of concrete mixtures

) W/B BS Slump Air Weight per unit volume (kg/m3) AA
Mixture o o o 0
(%) (%) (mm) (%) w C S G AD (%)
WB44-BS30-Nal~4 }Z?
4 o[ 200 | s 167 398 739 1107 26 14
WB44-BS50-Nal~4 }2;

% W : water, C : cement, BS : Blast furnace slag, S : Sand, G : Gravel, AD : Superplasticizer AA : Alkali Activators(Na')

% WB44 - BS30 - Nal

@ Na : Activator weight ratio Na 1= 1%, Na2 = 2%, Na3 = 3%, Na4 = 4%

@ @) ®) (D WB44 : Water-Binder 44%
(2 BS30 : 30% added Blast furnace slag
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Fig. 1. Specimen for total porosity and chloride migration
coefficient,

Journal of the KOSCS, Vol. 30, No. 4, 2015



2| 2y gefa 238 Eof L 7d:

-2 (2,—0.0238 U 5 @)

A7|H, D= B dstE A4
(x10"m’fs), U= 287t BEO] AghV), 7= 253}
Zo| = goo] Ht &=, L= AU F7(mm), X,
= @aol2 HEZolmm), t= A <A 7Khour)

flo

Aol BB o] e EaEe] F
Table 50| et 7}atgict.

Table 5. Classification criteria for migration coefficient

Nordtest method build 492, .
Migration coefficient(m/s) Conerete quality
<2 x 10" Very good
2~8 x 10" Good
8~16 x 10" Normal
> 16 x 10" Poor
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