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Evaluation on Reactivity of By—-Product Pozzolanic Materials Using Electrical

Conductivity Measurement

2 o H X of 8
Choi, Ik-Je Kim, Ji-Hyun Lee, Soo-Yong*

Department of Architectural Engineering, Pukyong National University, Nam-Gu, Busan, 605-739, Korea

Abstract

In this work, pozzolanic activities of various waste materials were compared with those of well-known by-product
pozzolanic materials. Undensified and densified silica fume, ASTM class F and class C fly ash, and metakaolin were
chosen as well-known pozzolanic materials, and bentonite powder, ceramic powder obtained from wash basin, and
waste glass wool, which can possibly possess pozzolanic property, were chosen for comparison. Drop in electrical
conductivity at 40°C saturated lime solution was measured for each materials. The amount of Ca(OH)2 decomposed
from cement paste at 450~500°C was also measured to evaluate pozzolanic activity. The 28 day compressive strength
were used to observe the mechanical property enhanced by incorporation of various waste materials. According to the
experimental results, using “difference between maximum conductivity value and conductivity value at 4 hour” was
found to be a reasonable approach to determine pozzolanic activity of a material. Pozzolanic activity measured using
electrical conductivity correlates very well with that measured using the amount of Ca(OH)2 remained in the cement
paste. Relatively good agreement was also found with electrical conductivity and 28 day compressive strength. It was
found that electrical conductivity measurement can be used to evaluate pozzolanic activity of unknown materials.
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Table 1. Criteria used for evaluating pozzolanic activity by

electrical conductivity measurement

Classfication of
mateiral

Variation in conductivity
According to proposed method(mS/cm)

Less than 0.4
Between 0.4 and 1.2
Greater than 1.2

Non pozzolanic
Variable pozzolanicity
Good pozzolanicity
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Table 2. Factors and level of the experiment

Factors
W/B
Replacement ratio

Level
0.45
15%

flyash(class F, C)
silicafume(densified, undensified)
metakaolin

Typical By-product
waste material

3 other waste material bentonite, ceramic, glasswool

+flyash(class F) : FA-F, flyash(class C) : FA-C, metakaolin :
silicafume(densified) : SFD, silicafume(undensified) : SFU,
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Table 3. Electrical conductivity by typical by-product waste

materials
(unit : mS/cm)
FA-F FA-C SFD  SFU MK
calcium hydrate

value 7.00 7.00 700 700 7.00
immediately after 902 6.74 68 679 680

addition of material : : : : :
final value at 240min 8.1 6.11 288 383 395
variation value 0.92 0.89 412 312 3.05
pozzolanic activity —variable variable good good good
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Figure 3. Typical by-product waste material TG/DTA patterns

Table 4. Calcium hydroxide consumption of typical by-product
waste material by-products

FA-F FA-C SFU SFD MK
weight before
becomposition of 76.283 77567 72658 70.783  76.660
CH (%)
weight after
becomposition of 74032 74746 71077 69.634  75.158
CH (%)
amount of 2251 2821 1.581 1149 1483

reduction (%)
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Table 5. Pozzolanic activity of typical by—product waste material

1 2 3 4 5

electrical conductivity ~ SFD SFU MK FA-F FA-C
CH decomposition SFD MK SFU FA-F FA-C
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Table 6. Eletrical conductivity by 3 other waste materials

(unit : mS/em)
BE GW CE
calcium hydrate value 7.00 7.00 7.00
|mmed|g¥elr¥1a?;tﬁ£| addion 6.95 7.08 757
final value at 240min 6 6.45 6.86
variation value 1.00 0.83 0.71
pozzolanic activity variable variable variable
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BE GW CE
weight before
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amount of reduction(%) 2.374 2.580 2.899
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Table 8. Degree of pozzolanic activity 3 other waste material

1 2 3

electrical conductivity BE GW CE
CH decomposition BE GW CE
Compressive strength GW CE BE

Figure 6. Fracture surface of cement paste with bentonite;

white spots are coagulated bentonite particles
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