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Abstract: Furnace slag is an inevitable by-product of the steelmaking process, and the reuse of furnace slag resources is also
an international trend. We used blast furnace slag powder as the alkali excitation material in this study. The alkali-activated
binder is mixed with coarse and fine aggregates to form alkali-activated concrete. To meet the high-flow performance of
alkali-activated pozzolanic concrete (AAPC), added the plasticizer in a proportion of 1.25%. The concrete was well mixed
using a fixed base modulus ratio (Ms), three different liquid-solid ratios (LS) of 0.45, 0.50, and 0.55, and three different
normalities (N) of sodium silicate solution of 5%, 6%, and 7% and remained them in the atmosphere. At 7, 28, and 56 days of
age, carrying out the engineering properties tests such as hardness, durability, and mechanical properties, and using
microscopic to verify the test data. The results show that the slump of AAPC is 550mm to 650mm, which has a longer setting
time than the general proportion of concrete, but it has better workability. The high liquid-solid (LS) ratio influences
engineering properties significantly, confirming that the proper LS ratio and the normality can improve the hardening
properties and durability of high-fluidity AAPC. When the LS ratio=0.45 and the N is 7%, the interface of the furnace slag can
destroy through more sodium silicate solution, and the polymerization behavior can stimulate. At 28 days, the compressive
strength can reach 29.8Mpa, and the initial ultrasonic wave speed reach more than 3000m/s, which can meet the needs of
engineering use.

Keywords: Alkali-Activated Pozzolanic Concrete (AAPC), Liquid-to-Solid Ratios (LS), Normality (N),
Blast Furnace Slag (BFS), Engineering Properties
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Slag Liquid glass Sodium hydroxide solution Fly ash
SiO, 33.57 29.43 - 48.22
ALOs 14.71 - 37.21
Fe,0; 0.36 0.01 4.69
CaO 41.18 - 2.88
MgO 6.42 2.99
SO; 0.57 0.71
K,O 0.29 - 1.16
Na,O 0.19 9.51 0.22
TiO, 0.52 - -
P,0Os 0.01
LOIL 0.58 -
NaOH - 98.2
NaCO; 0.165
NaClI 0.0135
Fe - - 0.0004 -
Specific Weight 2.89 41.89 2.13 2.2

F2 R

Materials SSD Specific Weight The Ratio of Hydraulic Absorption (%) Unit Weight (kg/m®)

Fine aggregate 2.63 22 1819

Coarse aggregate 2.64 1.4 1678
3 KRR

Item Unit Properties

Solid ingredient % 19.8

Chloride ion content ppm 176

Specific Gravity — 1.05

PH Value - 5

Color — Yellow-brown
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FA4 AAPCRLLLR T T R L
LS Normality N (%) Slag Na,SiO; NaOH Coarse aggregate Fine aggregate Fly ash Water Superplasticizer
5 373 62 16 918 949 129 219 6.28
0.45 6 375 75 20 918 949 129 215 6.30
7 378 88 23 918 949 129 212 6.34
5 347 58 15 918 949 129 234 5.95
0.50 6 349 70 18 918 949 129 232 5.98
7 350 82 22 918 949 129 229 5.99
5 325 54 14 918 949 129 248 5.68
0.55 6 327 65 17 918 949 129 247 5.70
7 328 76 20 918 949 129 244 5.71
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