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Water Purification Properties of Charcoal Bricks Made from Beer Lees
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The performance of charcoal bricks made from beer lees (MaltCeramics, MC) was investigated as the material
for purification of water breeding goldfish in order to compare with gravel and activated charcoal.

The goldfish used in this study discharges 0.409 mg/D-g of TOC, 0.26 mg/D-g of NH4-N, 0.024 mg/D-g of NOs-
N and 0.007 mg/D-g of T-P. It was confirmed that MC is useful for the carrier of microorganisms and it is possible to
reduce soluble organic matter and soluble nitrogen compound such as NHs-N, NO;-N and NO,-N as same as activated
charcoal. In the case of MC, NH4-N is decomposed to form NO»-N and NO;-N within 50 h. NO>-N and NO;-N are the
decomposition products of NH,-N substrate and NO,-N is denitrated for 50-80h. NH4-N and NO,-N are rapidly decom-
posed, but the denitrification of NOs-N is a very slow reaction. TOC is decreased down to the initial concentration level
for 20-30 h. MC contains phosphorus at the ratio of about 2 wt%, which is soluble in water, and some minerals. It is

considered that they would activate bacteria in water.
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Charcoal bricks made from
beer lees

®35mm X 280mm

Fig. 1 Production process of Malt Ceramics (MC) made

from beer lees
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Table 1 Experimental conditions and waste load discharged from goldfish

Run 1 Run 2 Run 3
Weight of goldfish [g] 10.47 11.91 10.78
First feed (10 min later) [g] 0.0856 0.0824 0.0806
Second feed (22 hr later) [g] 0.0805 0.0807 0.0803
Initial TOC [mg/dm?] 3.31
NH,-N [mg/dm?] 0.031
NO;-N [mg/dm?] 1.64
T-P [mg/dm?] 1.83
After 48h TOC [mg/dm?] 8.98 7.09 7.28
NH;-N [mg/dm?] 3.23 2.57 2.84
NO;-N [mg/dm?] 1.78 1.69 1.69
T-P [mg/dm?] 2.14 2.00 2.14
Waste load TOC [mg/D-g] 0.542 0.317 0.368
NH,-N [mg/D-g] 0.306 0.213 0.261
NO;-N [mg/D-g] 0.013 0.004 0.005
T-P [mg/D-g] 0.030 0.014 0.029

a) Side view of aquarium

b) Filter for supporting MC and gravel

Fig. 2 Experimental apparatus for purifying aquarium water
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Table 2 Additional amount of TOC, NH4-N and NO;-N for
experiments shown in Fig. 3

Time [h] 0 59 194%* 347
Ratio [-] 1 5 5 2.5
TOC [mg/dm?] 2.05 10.3 10.3 5.15

NHoN [mg/dm’] 130 650 650  3.25
NO;-N [mg/dm’]  0.037  0.185  0.185  0.093

* Only for MC-1 (No addition for Z-1)
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Fig. 3 Water purification for artificial solution as a function of time
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Fig. 4 Water quality in aquarium breeding goldfish as a

function of time
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Fig. 6 Water quality as a function of time in experiments
for elimination of nitrate
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Table 3 Change in phosphorus and bacteria in experiments for elimination of NOs-N

Blank MC-3 AC-3 MC-L
Phosphorus conc. [mg/dm?] Oh 0.150 0.0100 21.5
72h 0.0999 15.5 0.161 7.5
72h (Total) 32.9
Initial bacteria [mg/dm?] 720
Final bacteria [mg/dm?] 2,330 2,070
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