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NOx Reduction Performance in Cement Mortar with TiO, Treatment
and Mineral Admixture
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In this study, the mechanical properties, absorption, and reduction performance of NOx in the mortar containing mineral
admixture like zeolite and active hwangtoh were evaluated. Zeolite and active hwangtoh were used as binder, and zeolite
and active hwangtoh were substituted for cement. The substitution ratio of two types of mineral admixtures was
considered as 20 and 30% respectively. As a result of evaluating the compressive strength and flexural strength of each
mortar specimen, the highest strength in the plain mixture was evaluated. As the substitution ratio of zeolite and active
hwangtoh increased, the compressive and flexural strength decreased. In addition, the difference of compressive and flexural
strength between active hwangtoh and zeolite mixing was evaluated to be insignificant. To evaluate the absorption rate,
the mixture was designed to lower the W/B ratio of the existing mixture and set the substitution ratio of active hwangtoh
and zeolite at 25%. The highest absorption ratio in the mortar with zeolite was evaluated, and the difference in absorption
ratio between the remaining two mortar mixtures was small. The assessment of reduction performance of NOx considering
the application of photocatalyst showed a clearly decreasing reduction behavior, even if they were the same mortar
mixture. Zeolite and active hwangtoh also showed a higher NOx reduction than the Plain mixture, because of their porosity
properties. In the case of active hwangtoh, the absorption ratio was lower than that of zeolite mixture, but the reduction
of NOx performance was better than the result of zeolite mixture.
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Table 1. Physical properties of cement

. Setting time | Compressive strength
IEiie (h : m) (MPa)

(em’/g) ——
initial | final 3d 7d 28d
OPC 3.15 3,000 3:20 5:50 | 125 | 225 | 425

Type | Density

Table 2. Physical properties of zeolites and active hwangtoh

Type Density(g/cm’) Blaine(cm?/g)
Zeolites 1.92 3,000
Active hwangtoh 2.50 3,300

Table 3. Chemical composition of used 3 types of binder

(%) Cement Zeolites Active hwangtoh
SiO, 219 68.9 43.0
ALO; 4.8 16.4 359
Fe;0;5 34 53 10.8

CaO 62.6 2.6 7.2

K0 - 3.7 0.8

MgO 2.6 1.0 1.6

etc. 4.7 2.1 1.7

ShEAMRSIIRISE| =27 2020 122 507



Table 4. Mixing design of mortar

S Unit weight(kg/cm®)
water | Cement ZEO HW Sand
Plain 450 - -
ZE020 360 90 -
ZEO30 | 05 | 225 315 135 - 1,350
HW20 360 - 90
HW30 315 - 135
ZEO : Zeolite

HW : Active hwangtoh

Fig. 1. The photos for placing the mortar containing
mineral admixture in molds

3. R7IAl 23hig = BREEI=
0 ®X2| H NOx XZ 85 E7t 4

(b) Compressive test

(a) Flexural test

Fig. 2. The photos for flexural and compressive strength tests
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Table 5. Mixing design of mortar for absorption tests

Unit weight(kg/cm’
Types | W/B ghi(ke/em)
water | Cement ZEO HW Sand
Plain* 465 - - 1163
ZEO* 0.3 140 116.25 - 1120
—] 348.75
HW* - 116.25 1145
ZEO : Zeolite

HW : Active hwangtoh
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Table 6. Physical properties of photocatalyst

Specific surface Total pore Average pore
Item area volume size
(m’/g) (cm/g) (nm)
Photocatalyst 103 0.255 6.33
8ORe
I ——
—

@ silicate () Tio, @ Surfactant

Fig. 3. The mechanism for application of photocatalyst
to surface
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Fig. 5. The results of compressive and flexural strength in mortar
with 2 types of mineral admixture
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Fig. 7. The results of performance for NOx reduction in mortar with
2 types of mineral admixture
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