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A Study on the Electrical and Physical Properties of Cement Mortar
used Carbon Material Industrial by-product
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Abstract

Electrically conductive mortar used in industrial carbon material byproducts was manufactured and analyzed in this study.
The contents of the carbon material and mixed water were controlled, and the distance between electrodes was set to 0.42 m and
0.88 m. The carbon material was graphite with a layered structure. The carbon material was used as fine powder and aggregate
substitutes according to particle size. The average particle sizes of each materials were 18.4pm and 546.1 pm and the electrical
conductivities were 62.3 S/m and 32.5 S/m, respectively. To maintain similar mortar flow in each sample, the water content was
increased with increasing carbon material, and accordingly, the porosity showed an increasing trend. When electrode distance of
the mortar (week 6) was 0.42 m, the voltage-current values were 342 V-1.48 A (S20) and 349 V-1.44 A (S30). For electrode
distance of 0.88 m, these values were 513 V-0.98 A (S20) and 500 V-1.01 A (S30). The exothermic properties improved with
increasing carbon material content and decreasing electrode distance.
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Fig. 1. Schematic diagram of experimental procedure.
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(b) Temperature measurement points

Fig. 2. Mortar mixed with carbon material industrial by-
product.
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Table 1. Component composition of carbon material industrial
by-product (unit : %)

. Real Density
Sulfur Fixed Carbon (gem’)
Contents 0.3 99.7 2.13
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Fig. 3. Particle size of carbon material industrial by-product.
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Fig. 4. XRD Pattern of carbon material industrial by-product.

Table 2. Electrical characteristics of carbon material indu-
strial by-product (Unit : Amp)

Porosity E-grain
Voltage (V) 0.11 0.21

Electrocurrent (A) 0.1024 0.1024
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(d) B-Grain x 300

(e) E-Grain x 1,000

Fig. 5. Microstructure of carbon material industrial by-product.

Table 3. Mix design of mortar (unit : wt%)

Type W/C (%) Cement Sand E-Powder E-Grain Fluidizer

S20 65 58.1 2.4 14.7 0.5
243

S30 73 51 2.4 21.8 0.5
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Fig. 6. XRD pattern of Mortar.

Table 4. Pore characteristics of mortar at 6th week (unit : %)

Porosity S20 S30
1 14.79 18.92
2 15.52 17.55
Average 15.16 18.24
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