Journal of the Korea Institute for Structural Maintenance and Inspection

Vol. 24, No. 1, February 2020, pp.1-7
https://doi.org/10.11112/jksmi.2020.24.1.1

TN BNSS YETH R US 3

PISSN 2234-6937
elSSN 2287-6979

8% Cr3EEaRE B4

Characteristics of Eco-friendly Porous Concrete for Seawater Purification Using

By-Products of Steel Industry
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Abstract: As of 2018, Steel slag was generated approximately 24.23 million tons. Howeve, except blast furnace slag, steel slag is a typical by-product
which does not have a clearly defined purpose in recycling. Thus, countries around the world are putting great efforts into developing a purpose for
the recycling of steel slag. The vast habitat foundation of marine life has been destroyed due to recent reckless marine development and environment

pollution, resulting in intensification of the decline of marine resources, and a solution to this issue is imperative. In order to propose a method to recycle
large amounts of by-product slag into a material that can serve as an alternative to natural aggregate, the engineering properties and applicability for

each mixing factor of environment friendly porous concrete as a material for the composition of seawater purification were in this study. Regarding
the nutrient elution properties, it was clear that the nutrients continuously flowed out up to an immersion time by 8 months in natural seawater; the

nitrogenous fertilizer displayed excellent elution properties in this regard.
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Table 1 Experimental variables

W/B(%) 25
Target void ratio(%o) 10, 15,20
Target flow(%) 180
Slag aggregate(%) 0, 30, 50, 100
Granular artificial Zeolite(%) 10%
Physical - Accumulative dissolution ratio test
properties |- Destruction ratio test
. Mechanical |- Void ratio test
Test items . .
properties - Compressive strength test
Marlne -Sea-water purification test
applicable test
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Table 2 Physical properties of slag cement

Density | Fineness | Stability | Compressive Strength(MPa)

(g/em’) | (em’/g) (o) 3days 7days | 28days
3.02 4,091 0.01 17 27 42
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Table 3 Physical properties of aggregate

. . Water Absolute | Unit
Gradation | Density . .

Items (mm) (@/em’) absorption | volume | weight

(%) (%) (kg/m’)

Crushed |5 15 | 579 0.84 60.7 | 1,693
aggregate

Slag 5~13 | 327 2.46 586 | 1873
aggregate
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Fig. 1 Granular artificial zeolite

Table 4 Properties of Granular Artificial zeolite

Gradin Densi Water Ratio of
(r?lm)g (ge/cfng Absorption Absolute
(%) Volume (%)
2.5~6.0 1.9 18 53.2
2.1.4 E3HA
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Table 5 Physical properties of admixture

Density q Mass
(g/cm®) P contents (%)

1.06 6.5

Admixture Appearance

High-range water | Light brown

. . 41~45
reducing agent liquid
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Table 6 Mix proportions of environmentally friendly porous concrete

i lwm ];;;:);iggt SAD | 76 Unit Weight (kg/m3)
No. | (%) | Ratio Co?tent Cozltem clw|caY| sAb | ze? | AdY
o | @ |

I-1 - - 505/126( 1,693 | - - 1399
I-2 30 10 505/ 126| 1,185 | 595 | 51 |4.14
I-3 10 50 10 505126 847 | 992 | 51 |4.14
I-4 100 10 505/ 126] - | 1,984 51 |4.14
1I-1 - - 418/ 105/ 1,693 | - - 1322
11-2 55 s 30 10 418105 1,185 | 595 | 42 |3.35
11-3 50 10 418105 847 | 992 | 42 |3.35
11-4 100 10 418105 - | 1,984 | 42 |3.35
-1 - - 332/ 831,693 | - - 246
11-2 30 10 332] 83| 1,185| 595 | 33 |2.56
111-3 %0 50 10 332] 83| 847 | 992 | 33 |2.56
111-4 100 10 [332] 83| - |1,984| 33 |2.56

SAY : Slag aggregate, Ze” : Granular artificial zeolite
CA? : Crushed aggregate, Ad" : Admixture
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Table 7 The Quantity of Standard Sea-Water

Temperature H Do T-N TP
P P mg/L) | mgl) | (mgl)
27C 8.8 7.9 0.84 0.28
OF4L T34
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Fig. 2 The Indoor Equipment used in Sea-Water Purification
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Fig. 3 Accumulative dissolution ratio of granular artificial zeolite
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