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The objective of this study is to examine the removal rate of air pollutants, specifically sulfur oxides
(S0y) and nitrogen oxides(NO,), using concrete permeable blocks containing zeolite beads coated with
E-mail : yangkh@kgu.ac.kr materials capable of eliminating these pollutants. Titanium dioxide(TiO,) powder and coconut shell
powder were utilized for the removal of SO, and NO, and were applied as coatings on the zeolite beads.
Concrete permeable block specimens embedded with the coated zeolite beads were produced using an
Received : January 9, 2023 actual factory production line. Test results demonstrated that the concrete permeable block containing
Revised :February 14,2023  zeolite beads coated with coconut shell powder in the surface layer achieved SOy and NO removal rates
Accepted : February 16,2023  0f 12.5% and 99%, respectively, exhibiting superior performance compared to other blocks. Additionally,
the flexural strength and slip resistance were 5.3MPa and 65BPN or higher, respectively, satisfying the
requirements specified in KS F 4419 and KS F 4561. Conversely, the permeability coefficient exhibited
low permeability, with grades 2 and 3 before and after contaminant pollution, according to the
standard for ‘design, construction, and maintenance of pavement using permeable block’. In conclusion,
incorporating zeolite beads coated with coconut shell powder in the surface layer enables simul-
taneous removal of SO, and NO,, irrespective of ultraviolet rays, while maintaining adequate flexural
strength and slip resistance. However, the permeability is significantly reduced, necessitating further
improvements.
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Air Pollutant Removal Rates of Concrete Permeable Blocks Produced with Coated Zeolite Beads
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Figure 1. Coating procedures
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Table 1. Mixture proportions of concrete permeable blocks

Unit contents(kg/m?)
Zeolite bead Zeolite bead
Specimens ~ Layer W/ C  9/C Silica Crushed  Zeolite ) coated with
Water Cement coated with
sand granules bead . coconut shell
TlOz .
activated carbon
N 00 Surface  0.23 438 101 441 1,933 - - - -
- Base 0.40 3.65 196 489 - 1,784 - - -
NO S Surface  0.23 4.38 101 441 1,933 - - - -
- Base 0.40 3.65 180 451 - 1,562 82 - -
Surface  0.23 4.38 97 422 1,804 - 46 - -
N 2525

-7 Base 0.40 3.65 186 465 - 1,679 42 - -
N5 S Surface 0.23 438 93 405 1,686 - 89 - -
- Base 0.40 3.65 180 451 - 1,562 82 - -
Ts5s Surface 0.23 438 99 432 1,796 - - 95 -
- Base 0.40 3.65 180 451 - 1,562 82 - -
Css Surface 0.23 438 98 425 1,769 - - - 92
- Base 0.40 3.65 180 451 - 1,562 82 - -

W] C'= water-to-cement ratio by weight, .S/ C'= total aggregate-to-cement ratio by weight
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Table 2. Physical properties

Type Particle size(um) Density(g/cm?) Fineness(cm”/g)
Coconut shell activated carbon 200~600 1.18 1,130
TiO, 0.2~2.6 4.26 79,000
Zeolite bead 2,500~5,000 0.94 -

24 SERE A ZEEAM

Figure 261 CAFO] A1) BAAAIRH1S o &51e] A& eto] £ M= Re gl o e]s B2 0] A|2uP-S ek
o}, EATE R4S AZE SN AREC] BEL BETH7IZ0NA 15w’ §30) AHLE B147|E ol §5}4r. 7]
Z ujgtoll A AHLE, B B3R 2 RS Fske] Al 5 AL et HES R0 2 ol 21 Fo Au]Y
stgom, ol F iSRG T

=259 FASA B AT 7159 Hﬂi}ﬂ & L5H

i

Q|

=

1,000mm2] AH| Z7|& 7= 2L, S @%7}%*% S o}‘i‘u, olF
1 9ol BEufgA e e AaES @6}01 ﬁiﬂd =] ﬂ%ﬂ%& #iﬁé}?‘ﬂ:}. Zﬂilﬂ_ 2% IR E ELEES O

T 60°C ¥ 5 60%0| 4 4A]7H5<t
AAreRRlS o] 8ot A4 %'_—ﬂal EE+EE9] 371—: 200mmx200mmx60mm01t4 , 71% 4 3359 A= ZH2 50mm

2 10mmo] it

ri
0
-0,
S
0%



Air Pollutant Removal Rates of Concrete Permeable Blocks Produced with Coated Zeolite Beads

(b) Mixing (c) Molding of base layer of concrete permeable blocks
using vibration pressure

(d) Molding of surface layer of concrete permeable (e) Manufacturing completion (f) Curing
blocks using vibration pressure

Figure 2. Manufacturing procedures of concrete permeable blocks
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Figure 3. Concrete permeable blocks using real manufacturing
procedure
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Table 3. Optimal mixture proportions of concrete permeable blocks

Unit contents(kg/m®)

Layer wic S/C Zeolite bead coated with coconut

Water Cement Silicasand  Crushed aggregate Zeolite bead shell activated carbon
Surface 023  4.38 98 425 1,769 - - 92
Base 040  3.65 180 451 - 1,562 82 -

W/ C= water-to-cement ratio by weight, .5/ C'= total aggregate-to-cement ratio by weight
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