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Development of Eco-Block for Grass Growth based on Expanded
Vermiculite Absorbing Bacteria
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This study developed an eco-block for grass growth using the expanded vermiculites that absorb bacteria selected considering for the
high pH and dry environments and plant growth. For the developed eco-block, a fundamental properties including compressive
strength gain and water absorption and ecology characteristics were tested. The selected bacteria was Bacillus alcalophilus and
Rhodoblastus acidophilus and had high concentration of 10°cell/mL. The expanded vermiculite that was used for shelter of bacteria was
added by 7.5% and 10% replacement of the natural aggregates by volume. The developed eco-block achieved the minimum
requirements specified in SPS provision and significantly effective in reducing chemical Chemical Oxygen Demand(COD) concentration
and enhancing the growth of fish and plant.
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Table 1. The physical properties of coarse aggregates
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Table 3. The physical properties of expanded vermiculite

Specific i CEC Absorption |Particle Size
gravity p (meq/100g) (%) (mm)
0.1~0.2 5.5~7.5 120~150 265~368 0.4~1.2

Ginax . Water Unit weight
(mm) Gravity absorption(%) FM (kg/mz)
19 2.68 1.03 6.4 1,536
13 2.68 1.03 7.05 1,525

Table 2. The physical properties of fine aggregates

Ginax . Water Unit weight
e I e (ke/m?)
25 2.58 3.0 3.12 1,889

(@) Absorbent pads

(b)

Sterilization containers

Fig. 1. Equipment devised for bacteria adsorption
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Fig. 2. Population concentration of bacteria absorbed into expanded

vermiculite

Table 4. Mixture proportions of Eco-block using the expanded

Bacteria Type

vermiculite absorbing bacteria
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(b) Adding expanded
vermiculite absorbing bacteria

Replacement of
. Bacteria Expanded W/B
Specimens Type vermiculite (%) S8
(Sand x Vol%)
Non . None-bacteria 0
-bacteria
Bacillus
V713 alcalophilus 75 58 6.11
+
V-10 Rhodoblastus 10
acidophilus

(e) Casting base block (f) Curing

Fig. 3. Manufacture process of Eco-block
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Specimens Fig. 6. Inoculation image of bacteria sampled from hardened

Fig. 4. Compressive strength of Eco-block Eco-block
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Table 5. Summary of water purification tests
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Table 6. Summary of fish toxicity tests

Survival of populations(total population)
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Fig. 8. Growth status of grass transplanted on Eco-block at an
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Fig. 10. Survival status of fish populations

Fig. 9. Growth length of grass transplanted on Eco-block
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