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Primary electric Modified Voltage Primary electric Time (hr)
current at 30V (mA) V) current- Iy (MA)

10<5 60 1,<10 96
5<1,<10 60 10<1,<20 48
10<I,<15 60 20<1,<30 24
15<14<20 50 25<1,<35 24
20<l,<25 40 25<1,<40 24
30<1,<40 35 35<1,<50 24
40<14<60 30 40<10<60 24
60<1,<80 25 50<1,<75 24
90<l1,<120 20 60<1,<80 24
120<1,<180 15 60<1,<90 24
180<1,<360 10 60<1,<120 24
360<lI, 10 120<l, 6

Sieve mesh (in)

ASTM 100 50 30 16 8 4 1/ 3f8"1pr 34 1t 11"

100 - — ¥ —
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80 // J// / / 20 ~

ot Sand /// // = E
= 4 A Wi o |
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10 /,/// — d 90

0 A/ = "’4

0/01 0/10 1 10 100
particle size (mm)
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SO, L.O.1 MgO K,O Na,O Fe,Os Al,O3 CaO Sio, Element
2.16 1.22 0.70 0.33 421 491 64.04 20.66 Concrete

0.50 13.03 0.74 1.40 6.57 1.6 14.2 1.3 60.6 Zeolite
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Design code WiIC C (kg/m®) Zeolite Finegrain Coarse grain SIG water Slump
(%) ) (G (Kghmd) kgimty ™
(kg/m?)

300-0 0.64 300 0 914.55 944.81 0.96 192 8
300-10 0.66 270 10 883.2 949.7 0.93 198 8.5
300-15 0.68 255 15 872.92 938.65 0.93 204 8.5

325-0 0.62 325 0 865.64 938.52 0.92 201.5 12
325-10 0.64 292.5 10 851.88 923.6 0.92 208 11
325-15 0.66 276.25 15 847.74 911.19 0.93 2145 13

350-0 0.57 350 0 847.04 947.68 0.89 199.5 9
350-10 0.6 315 10 828 926.38 0.89 210 10
350-15 0.62 297.5 15 807.72 915.63 0.88 217 8

375-0 0.56 375 0 815.03 924.64 0.88 210 125
375-10 0.58 3375 10 805.53 904.17 0.89 2175 13
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400-0 0.51 400 0 815.63 919.26 0.88 204 11.5
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400-15 0.56 340 15 776.44 880.42 0.88 224 10.5
425-0 0.49 425 0 759.3 902.98 0.88 208.25 9
425-10 0.52 382.5 10 172.47 876.98 0.88 221 8.5
425-15 0.55 361.25 15 751.4 852.8 0.88 233.75 11
450-0 0.48 450 0 776.63 878.28 0.88 216 125
425-10 0.51 405 10 751.02 851.6 0.88 229.5 12
425-15 0.53 382.5 15 736.15 834.71 0.88 238.5 14
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Porosity (%) Saturation (%) Design code
16.81 7 300-0
18.14 7.47 300-10
19.25 7.93 300-15
16.43 5.76 325-0
18.47 7.61 325-10
19.42 7.88 325-15
15.42 6.51 350-0
17.61 7.21 350-10
18.96 7.75 350-15
16.47 6.83 375-0

18.4 7.59 375-10
20.46 8.57 375-15
16.03 6.58 400-0

17.6 7.22 400-10
20.02 8.24 400-15
15.33 6.19 425-0
18.25 7.48 425-10

19.7 8.17 425-15
16.01 6.55 450-0

17.7 7.24 425-10
19.44 8.02 425-15
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Electrical resistance Design
code
E90 E42 E28 E1l4 E7

9.24 7.86 8.19 6.72 6.62 300-0
18.35 14.56 12.85 6.98 5.73 300-10
22.92 18.28 16.36 7.42 531 300-15
9.34 8.03 7.65 7.61 6.85 325-0
18 14.24 11.54 8.21 6.1 325-10
24.82 18.52 15.34 8.19 5.98 325-15
8.97 7.63 7.39 7.03 6.66 350-0
18.66 13.17 11.2 7.29 5.63 350-10
25.97 20.78 16.31 9.48 5.48 350-15
8.02 7.25 6.55 7.08 5.65 375-0
18.73 14.07 10.37 7.56 5.86 375-10
22.83 17.51 13.27 7.94 491 375-15
8.16 7.88 7.14 7.14 6.05 400-0
16.55 13.8 11.61 7.96 5.33 400-10
20.56 17.19 14.37 8.23 5 400-15
8.28 8.06 8.23 7.83 7.88 425-0
15.19 13.02 11.56 7.58 6.36 425-10
20.82 16.54 1421 8.5 5.08 425-15
8.08 7.22 6.89 6.5 6.2 450-0
14.58 12.09 10.3 7.3 6.59 425-10
18.84 15.52 12.91 8.3 5.37 425-15
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Electrical resistance (KQ.cm) The amount of permeability
<12 High
12-21 Normal
21-37 Low
37-254 Very Low
>254 Negligible
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300 |300 10(300 15| 325 [32510]325 15| 350 |350 10|350 15| 375 |37510|375 15| 400 |400 10{400 15| 425 |42510|425 15| 450 |450 10[450 15
|IRC.\/IT28 27 [17.96]10.65(28.17|13.75]12.13(21.22|13.59|10.56 | 1992|1534 | 12.82| 21.7 | 15.54 [ 11.66 | 17.56| 14.2 [ 10.06 | 183 | 12.99 | 10.32
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Influence of zeolite on compressive strength, permeability and resistance
to chlorine ion attack in concrete

Behzad Saeedi Razavi *1, Seyed Mohamad Rohani 2 Mojtaba Shiri ® Behzad Mehdikhani *

Abstract

Corrosion is one of the destructive factors that causes a lot of damage to the reinforcement inside
the concrete and causes irreparable damage to the economy. Chlorine ion penetration in concrete is
one of the most important factors affecting concrete corrosion. Therefore, it is necessary to refine
corrosion by identifying the concrete properties using proper methods. In this study, the effect of
adding zeolite (0, 10 and 15%) to concrete on the uniaxial compressive strength and penetration rate
of chlorine ion in concrete was investigated. According to the tests result performed by adding
zeolite at the beginning concrete compressive strength decreases but after 90 days the compressive
strength increases and is approximately equal to the strength of control samples. Zeolite also
reduces the penetration rate of chlorine ions into concrete by 30% on average (compared to the
control sample). Finally, it can be concluded that using 10% zeolite improves the concrete
properties.

Keywords: Concrete, Zeolite, Compressive strength, Chlorine ion, Corrosion.
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