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A Study on the RDF Manufacturing of Coffee grounds
by using Pilot scale Oil-drying Equipment
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Abstract We studied to find the optimal manufacturing conditions of coffee grounds sludge RDF with oil drying
method. We expanded the lab scale to pilot scale to compare the efficiency of the oil-drying equipment and The
selection of the ratio of coffee grounds and oil, the setting temperature, and the temperature change and water content
with time were measured. In order to analyze the characteristics of the research results, characteristics of solid fuels
produced(Coffee grounds of oil-dried) by calorimeter, TGA, combustion equipment, and combustion gas measuring
instrument were analyzed. As a result, the ratio of oil to coffee grounds was 4: 1, and when the setting temperature
was set to 300C, the water content reached 10wt.% or less within 20 minutes. In addition, it showed high calorific
value of 6,273kcal/kg. However, coffee grounds had a similar composition to wood and showed high luminance and
produced a lot of CO in combustion gas. As a result, it is considered to be unsuitable for thermoelectric power plant
and camping fuel, but the initial ignition speed is high and the heat generation is high, so it is considered that it
can replace the fuels for current use.
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Fig. 1. Porous structure of coffee grounds by using

quanta 3D microscope
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Table 1. Changes in drying temperature and moisture
content at drying time by oil to coffee ratio

Division Oil-drying Heated Air-drying

Calories required

for drying 625~730 810~950
(kcal/kg-H,0)
Drying time(min) 10 50~120
moigiidiﬂflf;(%) 10 10-40
Dried-calorie(kcal/kg) 4,000~6,000 2,500~3,500
E Aol o 500W/m’C 9 F dHY AsE
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Z iy olux] 2n&s JeEpIcE?

dFAzxe ezl 129 71*# o]-g-ste] &
A o] F & 75 ST, 7 AA e e
el w3 A3k 7o SR FUHE 2 5 A
the 3ol stk

2.2 H 4H

2,21 %%.7_*2& AlZH & HE MEAT

Fig. 22| Hot-air drying¥} Oil-drying(Pilot scale)®]
Az wEd §%ir-% Hasky] Y] dE gnl & d
A ez Aol vlFo] oF 0.93g/em’ F71EE W
$7] Capa.®] 2829 120L)S WE &, 719 42 A
B 223200, 300C, 350TC) Alztol] w& i 7]&
2EHE 45 on, A9 2= CalibrationS 2}
sk
Fig. 2. Drying equipment

(a) Oil-drying(Pilot scale) (b) Hot-Air drying
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Fig. 3. Sieve analysis test by particle size
(a) 75um (b) 106/m (c) 125um
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Fig. 4. Lab scale pelletizer



[‘I-?j
Y
3
N
[
Lo
to
p

o]
P
2
DO
(=)
b
2
N
Job
[\
(e}
=
©

Fig. 5. Fuel characteristics analysis equipment
(a) IKA C1 Calorimeter (b)Combustion equipment
(c) Testo 330-LL (d)TGA Q500 (e)Hot-air drying
equipment
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Fig. 6. Ash after combustion of fuel by water content
(a) Moisture content 15wt.%
(b) Moisture content 1wt.%
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Fig. 8. Changes in oil-drying temperature and moisture
content at drying time by oil to coffee ratio
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Table 2. Changes in drying temperature and moisture
content at drying time by oil to coffee ratio

Oil:Coffee grounds DrAying Inner Moisture
(Weight ratio) time Tempnerature content
(Min) (©) (Wt.%)

10 113 172

4:1 15 124 10.6

20 134 24

10 119 13

5:1 15 131 5.4

20 142 1.5

10 125 10

6:1 i5 141 24

20 157 12

Table 3. Proximate analysis by drying method of coffee
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Drying time Tnner temperature Moisture content Fig. 10. Oil-dried coffee grounds deoiling by sieve test
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0 190 62.1
10 189 59.4 Table 4. Changes in drying temperature and moisture
20 190 56 content at drying time by oil to coffee ratio
30 190 52.1 Weight after Deoiling(g)
Sieve Size Recovery rate(%)
60 190 233 Early end
90 191 1.9 751m
(200mesh) 223.8 63.9
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Fig. 11. Pelletized oil-dried coffee grounds
(a) Moisture content 15wt.%
(b) Moisture content 1wt.%

Fig. 12. Pelletized hot-air dried coffee grounds
(a) Moisture content 15wt.%
(b) Moisture content 1wt.%
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Table 5. Calorie & water content in varrious livestock
manure sludges

Spec Coffee Sewage Wood | Wood
pec. grounds sludge powder | chip
Moisture content
(WL%) 62.1 80.6 18.9 20.2
Calorie(kcal/kg) 3,066 264 3,324 | 3,472
Hot-air dried calorie
(keal’ke) 5,617 3,897 4,059 | 4,215
Oil-dried calorie
2 4 - -
(keal/ke) 6,273 5,468
TGAE o]&3to] FM(IAER), V.M(ZER),

Ash(3H)2 =43 232 Table 6.9 YERIITH

Table 6. Proximate analysis by drying method of coffee
grounds

Dried
time
(min)

Moisture
content

(%)

X
Componen Ash

(%)

F.C.
(%)

V.M.

Coffee %)

grounds

Before dry - 62.1 -

Hot-air
dried

After dry 0.8 ‘ 97 | 0.8

Before dry -
After dry

Oil-dried
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Fig. 12. The amount of carbon monoxide and the temperature inside of combustion equipment
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