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Vegetation and Water Purification Characteristics of Lapilli-Bio Block
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Abstract

This study is a basic research on the functional performance review for the use of environmentally friendly construction materials as lapilli-bio block. The
neutralization processed Mt. Backdusan and Mt. Hallasan lapilli-bio block were identified vegetation characteristics and water purification properties.
As aresult, the adsorption of root was more favorable, depending on the material properties of many voids Lapilli. And if the neutralization processed
lapilli-bio blocks maintain a long-term immersion conditions in contaminated water was found to be expected from the improvement effect of SS, T-N
and T-P. However, field trials and continuous studies are expected to be identified by the use of lapilli-bio block.
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Table 1 Physical properties of Lapilli
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Fig. 1 Grain size distribution curve of Lapilli

Type Specific Gravity (Gs) Uniformity Coefficient (Cu) Gradation Coefficient (Cc) Uscs
Mt. Baekdusan 0.56 143 0.92 GP
Mt. Hallasan 1.09 6.03 2.08 GW
Table 2 Physical properties of lapilli (Mt, Baekdusan and Mt, Hallasan)
Type SiO2 Al>O3 CaCOs MgO KCI Na K Fe Ca Ti
Mt, Baekdusan 81.7 45 0.9 - 0.5 3.1 4.0 5.3 - -
Mt, Hallasan 63.5 6.4 27 2.8 - 2.1 0.5 13.0 7.3 1.7
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Table 3 Mechanical properties of cement
Specific Gravity Fineness Stability Compressive strength (MPa)
(Gs) (cm’/g) (%) 3 days 7 days 28 days
3.14 3,459 0.63 19.24 26.8 55.00
Table 4 Chemical compositions of cement (Unit: %)
SiO, Al>O3 FeOs Ca0 MgO SOz NaxO K20 Ig.loss
211 6.7 29 61.7 3.1 2.0 0.17 0.84 1.5

4

Fig. 2 Fabricating mold and test—piece (15X15X5 cm)
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(a) Cover View

(b) Root potential testing view

Fig. 3 Cover view and rood potential testing view

Table 5 Water quality analysis of parameter and method

Parameter

Method

pH (Hydrogen ion concentration)

Portable pH meter

SS (Suspended solids)

Filtration, Gravimetric method, Electric dry oven

BOD (Biochemical oxygen demand)

Azide modification of winkler method

CODwn (Chemical oxygen demand)

Photometric method

T-N (Total nitrogen)

Ultraviolet spectrophotometric method

T—P (Total phosphorus)

Ultraviolet spectrophotometric method
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Table 6 Growth properties within Lapilli—Bio block
Growth length (cm)
Type 2 weeks 4 weeks
No. 1 No. 2 No. 3 No. 1 No. 2 No. 3
Mt. Baekdusan 2.0 25 4.0 95 9.0 10.0
Mt. Hallasan 3.5 4.0 25 10.5 10.0 9.5
30 2. +&¥st B4
m7day m14day 0O28day | . , o . .
5 Fig. 6 ~ Fig. 82 2413} X2|5 w4t 9l Stepak spate-
: AHE 53} vlo] @ B2 2 %4 Yo £ AIZS ue] %
g = HSE YAz ik
2 %27] 9429 = =2=pH 7.0, SS 3.5 mg/L, BOD 4.3 mg/L,
210 CODyy 5.4 mg/L, T-N 4.6 mg/L, T-P 0.5 mg/L & 24 %]}
& o} 79), 1491, 2800] A2hE F HEHOIE WA shae-
m ’_‘ ’_‘ - ’_‘ Hlo| @ E=0] H 2 pH 8.1 ~8.8,SS 1.6 ~ 2.4 mg/L, BOD
00 "t oo Ut Hallasan 5.4~6.5mg/L, CODwy 6.3 ~ 8.5 mg/L, T-N 2.7 ~3.4 mg/L,
| | T-P 0.0 ~ 0.2 mg/L 9| H3}2 Lrehil 1, ghetat spake)-nlo]
Fig. 5 Root potential of Lapilli-Bio block $ B20] Ao pH 7.8 ~ 8.5, SS 2.1 ~ 3.0 mg/L, BOD
5.7 ~ 6.8 mg/L, CODmn 6.4 ~ 8.1 mg/L, T-N 2.80 ~ 3.50
glo]1efAo] AAEA | 7]¢le Ao g HehEth (Kim et mg/L, T-P 0.2 ~ 0.35 mg/L 2] ¥3}-= Lyehiich

al., 2003).
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oAl shatellol o SR b sl ulo] 0 B8 A Al Siiel-ulo] o SR} Gheb skl o] o
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