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Table 1 Chemical and physical properties of spent grain

(dry base)
Calorific Value (Gross) [MJ/Kg] 12.1
Total-C [wt%] 49.9
Total-N (wt%] 4.5
Ash [wt%] 4.4
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@ Fan
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. <
Hot air fan
Small size particle

Large size particle

Fig. 1 Flow sheet of dryer
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Fig. 2 Outline of briquette machine
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Fig. 3 Outline of charring facility with combustion gas return-
ing
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Fig. 4 Material balance in dryer
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Table 2 properties of some charcoals

Spent grain charcoal | Bincho-tan Oga-tan
Hardmess [-] 20 20 20
Refining degree [Log(Q/cm)] <0.5 0 0
Calorific value (Gross)  [MJ/Kg] 27.3 25.7 31.6
Density [g/cm?] 1.75 1.99 2.06
Volatile compound [wt%] 7.7 8.3 6.8
Total-C [wt%] 68.0 75.2 74.5
Total-N [wt%] 4.89 0.52 0.25
Ash [wt%] 11.9 0.8 2.1
Total-Si [wt%] 1.9 <0.01 0.26
Total-P [wt%] 2.0 <0.05 <0.05
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Fig. 11 Frequency distribution of refining degree of charcoal
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Development of Production Process of Charcoal Bricks from Spent Grain
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Key words: spent grain, thermal conversion, charcoal bricks.

A process was developed for production of charcoal bricks from spent grain from a beer brewery,
and the physical and chemical properties of the charcoal bricks roduced were evaluated. The beer spent
grain (water content 67 wt%) was first dried, then pressed at high temperature and pressure to make
bricks without any binder. Finally, the spent grain bricks were carbonized in a low oxygen atmosphere
to produce charcoal bricks.

The heat recycling carbonization method, in which a part of carbonization gas output was returned
to the carbonization furnace, was applied to the carbonization of the bricks. This method yielded
charcoal bricks with a constant quality and high yield. The charcoal bricks had a high calorific value
of about 27 MJ/Kg, which was equipollent to that of Bincho-tan and was about 13% lower than that of
Oga-tan. The contents of nitrogen and phosphorus in the charcoal bricks were 9-20 times and 40 times
greater than those of Bincho-tan and Oga-tan, respectively. As the spent grain charcoal bricks
contained various minerals such as calcium, magnesium and phosphorus, they had the possibility to be

used as a source of natural minerals.
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