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Water Purification Properties of Charcoal Bricks Made from Beer Lees

Hiroyuki OKAMOTO, Norie YAGI
Masao INOUE, Shuichi YAMASAKI

Seiji ISHIDA, Junji SHIBATA

Hideki YAMAMOTO, Hiroshi HAYASHI
Takashi SHIONO, Satoshi TUNEDA
and Akira HIRATA

The charcoal brick made from beer lees (CBBL) was investigated as the material for purification of lake
water. The beer lees containing 67wt% water were first dried and then the dried beer lees were pressed at
high temperature and pressure to make beer lees brick without any binder. The beer lees brick was carbon-
ized in a low oxygen atmosphere to produce charcoal brick.

The CBBL is useful for the carrier of microorganisms and it is possible to reduce soluble organisms and
soluble nitrogen as same as charcoal. The CBBL contains phosphorus at the ratio of about 2wt%, which is
soluble in water. The addition of 20wt% CaCOs to the dried beer lees in the pressing process is beneficial to
prevent solubilization of phosphorus in the CBBL. The CBBL does not have a weak point that it is abased in
the purification column compared with the charcoal used in usual water purification.
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Beer lees Beer lees

water :67wt% water :4 wt%

r———— > || Drying

Capacity : 80 kg/h
Temperature : 343-373 K

> ‘

Pressing & Heating

Capacity : 40 kg/h
Temperature : 473 K

Beer lees (Brock)

®50mm X 400mm

Charcoal bricks made
from Beer lees ‘ Carbonization
P 35mm X 280mm

Capacity : 125 kg-charcoal/Batch
Efficiency : 30%
Charring time : 32 h
Temperature : 973-1073 K

Fig. 1 Production process of charcoal bricks made from beer lees
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Table 1 Physical properties of charcoals used in this experiment

Beer lees charcoal Beer lees charcoal

Beer lees charcoal Charcoal for

charred at 1073 K water
charred at 1073 K charred at 873K (treated with HCl)  purification
Hardness [—] 20 12 20 1
Refining degree [Log(¥/cm)] <0.5 6.0 <1 5.8
Density [g/cm®] 1.8 1.6 1.8 1.8
Volatile compound  [wt%] 7.7 10.8 6.7 20.5
Total-C [wt%] 68.0 73.6 73.4 77.8
Total-N [wt%] 4.9 6.4 4.6 0.4
Ash [wt%)] 11.9 11.2 7.5 3.5
Total-P [wt%] 2.0 1.9 0.67 0.07
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KT I ALER 3R & JFK % 4 ~ 16 cm®¥/min DHEE Tk
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298K
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Fig. 2 Experimental apparatus for water purification
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O R

Air Pump

Inlet

Pump

(420mm X ID ¢ 50mm )

Purified Water Tank

Fig. 3 Experimental apparatus for water purification
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Fig. 4 CODMn change in influent and effluent as a function of time
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Fig.5 Soluble-N change in influent and effluent as a function of time
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Fig. 6 Nitrous ion change in influent and effluent as a function of time
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Fig. 7 Soluble-P change in influent and effluent as a function of time
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Fig. 8 pH change in influent and effluent as a function of time
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Charcoal for water treatment

1SkU X2.0800

Charcoal bricks made from
beer lees at 1073K

Fig. 9 SEM photographs of charcoals after water treatment test
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Fig. 10 Effect of addition of Ca(OH): on amount of P dissolved in purified water
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Fig. 11 X-ray diffraction patterns of charcoal bricks
made from beer lees without Ca(OH), and with
2.5%,20% Ca(OH):
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Fig. 12 Effect of addition of CaCOs on pH change in effluent
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Fig. 13 Effect of addition of CaCOson Soluble-P change in effluent
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