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Experimental Study on Physical Properties and Water Absorption
Resistance Evaluation of Cement Mortar Incorporating Inorganic Metal
Salt-based Water Repellent Powder
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In this experimental, water-repellent powder, which is a metal salt-based inorganic substance, and natural zeolite powder, which is a
pozzolan-based material, were mixed into cement mortar, and their physical properties and resistance to moisture were confirmed. It
was confirmed that the test specimen using natural zeolite at the same time had excellent resistance in the water permeation test and
the chloride penetration test as compared with the test specimen in which the inorganic metal salt-based water-repellent powder was
mixed alone. When a metal salt-based water-repellent powder is used, it cannot be uniformly dispersed inside water due to its insoluble
property, and is limited to the surface. When used at the same time as natural zeolite, the setting time at the initial stage of hydration is
fast due to the pozzolan reaction, and the water-repellent powder adheres to the porous of the natural zeolite and is evenly distributed

inside the test specimen to generate some water resistance.
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Table 2. Chemical composition of natural zeolite

- Chemical compositions(%o)
e
b SIOZ A1203 F€203 KzO NaZO CEC
Zeolite 66.3 13.2 1.68 3.02 1.16 106
Table 3. Characteristic of calcium stearate
Characteristic of calcium stearate(%o)
Type | Chemical Density Melting Molejcular
ook || () pH ointeC) | eight
p (g/mol)
CS | CsH79CaOy4 1.08 7-9 147-149 607
AHB[0f20|E= A[HIEO] HISIH H2 Z=o| D|2Y EX=A
B Ee & dZelde wu Qlnt HANISEI0|E= KS E 3809
QF KS E 307601 EE S2452 tRd AgdEs Hil 2Y
HEflQ] TAKZS0|ES AZDIUCH, 7IEwE, #2, HIA, HS
o] FolldES AT RollEEdA BMZNE Table 401 LiE}
LHRAC

Table 4. Hazardous component test of natural zeolite

P Hazardous component test(mg/kg)
As Cd Hg Pb Cr Cu Ni Zn
Limit | 20 2 1 50 90 120 20 400
Result | - 0.64 - 7.87 | 437 | 3.75 | 23.81
01 XS210E2| 315t ZAS Na, KO 2242 27 Ca59)
UZP| £2 34S URBID 2 LAS 24 iz T4
Y2059 g+ A F20I0 0|A2 EAINZ =2, 2fsH
EME 7HX]11 Q{(Minato 1975), 0|2 uetX|, SOIEMZE A5
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=
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Table 5. Cement mortar mix proportion

Mix proportion(g)

Name \()1]//3 Cement | Water Sand Sicl:riz;: I;I;t;irtael
OPC 510 255 1,530 - -
CS1% 510 257.5 1,530 5.1 -
CS3% 510 260.1 1,530 10.2 -
CS5% 50% 510 262.6 1,530 153 -
ZCS1% 510 260 1,530 5.1 5.1
7CS3% 510 265.2 1,530 10.2 10.2
7CS5% 510 270.3 1,530 153 153

CS : Calcium stearate, ZCS : Natural Zeolite + Calcium stearate
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G
As = axmo (%) (1)
07N Ase 8= X|5(%)E LIEHLH CI12 T|IE22Et20]
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S0l 95t 232|E BAO0|R AEXMTA AFLH(KS A 2012)
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Table 6. Evaluation according to chloride ion penetration

Coulombs(C) Permeability
>4,000 High
2,000 - 4,000 Normal
1,000 - 2,000 Low
100 - 1,000 Very low
<100 Negligible
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Fig. 2. Water absorption test
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Table 7. Mesurement of air content, flow

Name Air content Flow
(%) (mm)

OPC 5.9 170
CS1% 5.8 174
CS3% 5.5 181
CS5% 4.8 188
ZCS1% 6.1 171
7CS3% 6.4 162
7CS5% 6.8 156

Table 8. Compressive strength and Activity factor according to curing

time
. Compressive strength(MPa) Activity
Tdays 28days factor(%)

OPC 22 33 100

CS1% 19 22 81.8

CS3% 15 23 72.7

CS5% 13 20 60.6

ZCS1% 21 32 96.9

7CS3% 18 29 87.8

ZCS5% 16 27 81.8
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Table 9. Result of resist chloride ion penetration test

Table 10. Result of out-side water absorption(28days)

Resist chloride ion
Name penetration test(C) 28days Permeability
Ist 2nd 3th verage
OPC 4351 4790 4693 4611 High
CS1% 4813 5011 4962 4928 High
CS3% 4727 4398 4627 4584 High
CS5% 4215 4352 3975 4180 High
ZCS1% 4103 4299 4034 4145 High
7CS3% 3746 4022 3922 3896 Normal
7CS5% 3720 3404 3513 3545 Normal
7,000 m 28days Average
6,000
5000 | 4,611 4928 4,584

4180 4,45
4,000 3,89

3,000
2,000

1,000

Resist Chloride Ion Penetration Test[C]

orPC CS1% CS3%

CS5% 2CS1% 2CS3% 2CS5%

Specimen

Fig. 3. Mesurement of water absorption
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Time(h) Total
Name absorption
Oh 1h 6h 24h
(@
OPC 86.3 87.6 88.9 91.2 4.9
CS1% 84.1 84.9 86.3 88.0 39
CS3% 852 85.7 86.4 874 22
CS5% 80.4 80.7 81.0 81.5 1.1
ZCS1% | 883 90.1 90.9 92.5 42
ZCS3% | 857 86.3 87.1 88.4 2.7
ZCS5% | 825 83.1 83.9 84.5 2.0
Table 11. Result of in-side water absorption(28days)
Time(h) Total
Name absorption
Oh 1h 6h 24h
(@
OPC 84.3 85.9 87.3 89.6 53
CS1% 87.2 88.5 89.8 923 5.1
CS3% 83.2 84.4 85.8 87.8 4.6
CS5% 85.9 87.1 89.2 90.2 43
7ZCS1% | 84.8 86.4 88.1 88.9 4.1
7CS3% | 853 86.9 87.3 88.2 2.9
7CS5% | 85.1 859 86.7 87.4 2.3
100 H Inside H Outside

9.0

8.0

7.0

Result of Total absorption(g)

oPC CS1% CS3% CS5% 2CS1% 2CS3%

Specimen

Fig. 4. Result of total absorption

2CS5%

Fig. 5. Mesurement of water absorption
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