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Utilization of Coffee Grounds by Drying and
Carbonization Treatment

Yoshio Aoyama, Masashi Asaka and Ritsuko Nakanishi

How to dispose of food processing factory waste is now a big problem. Particularly the
extracted residue such as coffee grounds and tea waste is difficult to treat and utilize because
of a vast generation and high water content. In order to utilize coffee grounds, drying and
carbonization of them were investigated. We examined the properties of carbonized coffee
grounds compared with wood charcoal. Our research shows that carbonized coffee grounds are
used as a soil conditioner and a primary water-purifying material. Drying process requires a
large amount of heat. When the heat generated during carbonization is utilized in drying process,
economical drying is possible. We evaluated the cost for carbonization of coffee grounds and

the possibility of practical use from an economical viewpoint.
Key words:waste, coffee grounds, tea waste, drying, carbonization.
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Table 1. Chemical composition of coffee grounds and Oolong tea waste

Contents of analysis Coffee grounds Oolong tea waste
Maisture (%) 65.2 70.5
Crude protein (%) 4.6 6.7
Fat (%) 4.4 Th
Crude fiber (%) 6.9 740
Ash 0.7 10
Carbohydrate (%) 18.2 127
Tannin (%) 0.3 1.7
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Fig. 1. Laboratory scale carbonizer
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Table 2. Growing conditions of spinach
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Fig. 2. Temperature change during carbonization of coffee grounds
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Fig. 3. Carbonized coffee grounds and tea wastes

A. Coffee grounds B. Oolong tea waste C. Black tea waste

Left; Raw material Right;Carbonized waste
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Table 3. Analytical results of carbonized coffee grounds, carbonized tea wastes
and wood charcoal

. . Carbonized coffee Carbonized oolong Carbonized black Wood charcoal

Contents of analysis
grounds tea waste tea waste

Moisture (%) 3.1 4.7 3.8 5.0
Carbon (%) 76.1 65.6 64.4 7.1
Hydrogen (%) 2.9 2.7 2.7 2.0
Nitrogen (%) 5.2 5.2 5.9 0.5
Ash (%) 2.7 8.4 7.7 0.7
oH 7.11 7.15 7.25 6.67
Specific surface area  (m'/g) 0.60 0.70 0.73 3.46
Total pore volume  (cc/g) 1.34 0.87 1.04 2.43
Average pore size (fem) 0.72 0.27 0.49 2.43
Total calorimetric valuelcal/g) 7.060 5.850 5,940 6,200

A Bita—t—#%2 B Biby—u %A 2

~ T ]J' IJl” .’nlu_
C  HALALHH 2 AR
Fig. 4. Scanning electron micrographs of various charcoals ( X 1000)
A. Carbonized coffee grounds B.Carbonized oolong tea waste

C. Carbonized black tea waste D. Wood charcoal
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Residual COD (mg/!)
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Fig. 5. Reduction test of waste water COD with activated carbon and carbonized coffee grounds

A. Granular activated carbon (@) B. Powdery activated carbon (&)

C. Carbonized coffee grounds ()

Table 4. Reduction test of waste water COD by treatment with activated carbon(A.C.),
carbonized coffee grounds

Sample Residual and Activated carbon (g/!) ;
absorbed COD 0 0.01 0.02 0.05 0.1 0.2 0.5 1.0
Granular A.C. Residual COD(mg/l) 19.6 17.4 15.5 12.6 10.2 5.11 A 1.78
Absorbed COD(g/g A.C.) - 0.22 0,205 0.14 0.094 0.073 0.035 0.018
Powdery A.C. Residual COD(mg/0) 19.6 13.2 13.3 10.2 8.00 4.20 3.42 1.86
Absorbed COD(g/g A.C.) = 0.64 0.316 0.188 0.116 0.077 0.032 0.018
Carbonized  Residual COD(mg/[) 19.6 18.8 18.0 171 157 14.9 14.2 13.9
coffee grounds Absorbed COD(g/g A.C.) - 0.08 0.08 0.05 0.039 0.024 0.011 0.006
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Fig. 6. Effects of carbonized coffee grounds on growth of spinach
A. Fertilizer (No.2)
B. Fertilizer + Carbonized coffee grounds (No.5)

C. Fertilizer + Wood charcoal (No.8)
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