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A Study on the Characteristics of Coffee Ground(CG)-RDF by Using
Different Drying Method
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Abstract In this study, the characteristics of coffee grounds were reviewed by making them from solid fuel through
heat-drying and oil-drying method. The differences in the higher calorific power by each dried sample were compared.
And industrial analysis using the thermogravimetric analyzer was considered for applicability to organic waste and
oily samples. Before and after drying, the surface of the specimen was observed with SEM equipment and the
ingredients were measured through the EDS equipment. As a result, no other hazardous substances, such as heavy
metals, were measured. Next, The differences between thermal decomposition and combustion reactions were
considered through the TG and DTG curves. As a result, it is that the oil-dried coffee grounds is longer to burn than
the heat-dried coffee grounds. Finally, the combustion gases emitted through the thermogravimetric analyzer were
collected and the carbon monoxide and carbon dioxide performed qualitative and quantitative analysis using GC over
time.
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Table 3. Experimental conditions

Table 1. Method by TGA for proximate analysis of Item Condition
coffee grounds Column Shincarbon ST(m x 1.0mmLD, 10um)
Item Sample mass Temperature Time Nitrogen carrier flow 8mL/min
more than Injection mode Split(split ratio 10:1)
Moisture 105C~110C 180min Column temperature 35C
contents (constant
weight) Detector temperature 250C
Volatile 300mg S [ Rice 950C for i
matter 26~30min 24 NS D} U Dt
Ash contents Rise 8IS T for | g5 in 241 Wosr £X 9 ZoiEA Zn}
60min 2=2c 5o x ouaT= 2
Fixed carbon 100-(Moisture+Volatile metter+Ash)(%) FAdute] FrHA] AZ Wl o3l Ax Almel vy
g 243 44 EAS getste] dFEEA7IE o84
2.3.2 SEM—EDSZ 0|25t EHIa N2 THEA S ek g 9 AsE 270 ZF AR
FAPAA ¥ % (Scanning  Electron Microscopy: o Ansh AAAS Fig. 1o ehiisla, wedd 5
CX-100, Coxem, Korea)& o]§3to] oy Ame] 8 AASh AW 58 A3 vlalsiel Table 40 Her
o pAsdon, €, S, Cl AY 2 7jE sAgs) g I AlRS] TR oF 100l SuE i S
ggojne molaly] 98 ojux HAF Hak 2w 9] 79 9F300T ~ 600C Atololl A gA A 74
(energy dispersive spectroscopy)S ©]-&8te] AJHHA E YeEaL, kBt Z 600TC~ 900 C7HA= A&
o 859 a7t A9 dojuA] ettt f5dx | At
G400 ol A 5AF At 3 W o dojut
2.3.3 TGAZ 0|23t FEsle} HAHIS = o)& AxApoA AR fFRdEe] BalE Bo
AFFRAINE o gele] ARE Nog} Arnglrle) I
A 10C/min®] £ A7 Ho) 100007 7+ wANS L S W d¥re) Aol S @
5}l TGS DTG FHE AL of BAZAL Table 2 001 471 0.07% 7h Ael7k glgiek. aei gl e
o] Aa)ske] eI o] 7% 0.81% B=e] zHol7t HAEH o) HxE]
F9] FAE F9 oA TE Sl e Tl &
Table 2. Experimental conditions HAOA B W U7t Bash] el et
Tom Condition A g S49 23S 207 AdiAl 160min 0]
Temperature (C) 30 ~ 1,000 Az Azke] Bagh slow Atndn
Heating up rate (C/min) 10 ) Y A9 F24H 0.02%, 0.01%<]
Purge gas Air(02 21%), N2 Aoz ugh. Axwo] Y B em FuRo)
Purge rate (mL/min) 100 zkol 7} EHEA] edth AN X #E 7 AR s 4
Weight of sample (mg) 300E5 ox HMooA Baj|y 7] wio] Az A= &5




FFAE &3 =84 A20W A2, 2019

Table 4. Results of proximate analysis of CG

| HV Moisture(%) Volatile matter(%) Ash(%) Fixed carbon(%)
tem
(keal/kg) W.M TGA WM TGA W.M TGA W.M TGA
Coffee grounds 2,190 64.10 64.01 33.28 33.55 0.71 0.74 1.91 1.70
Heat-dried CG 4,860 9.98 9.29 87.54 89.28 0.65 0.70 1.83 0.73
Oil-dried CG 5,548 9.95 8.14 87.66 90.48 0.68 0.78 1.71 0.60
*W.M : Wet method
100 = - 1000
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Fig. 1. Results of proximate analysis by TGA
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Fig. 2. SEM images of (a)Coffee Grounds, (b)Heat-dried

CG, (c)Oil-dried CG
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Table 5. Result

of EDS Component analysis

om C ) Mg Al Si P S K Ca
¢ (Wt%) (Wt%) (Wt%) (Wt%) (Wt%) (Wt%) (Wt%) (Wt%) (Wt%)
Coffee grounds 48.660 50.670 0.280 0.120 - 0.078 0.096 0.032 0.228
Heat-dried CG 49.160 50.450 0218 - - 0.030 0.073 0.033 0.164
Oil-dried CG 59.220 40.350 0.257 - 0.145 0.083 0.102 0.043 0.140
N}E]Tvb_"ol 7&% H AoF Gﬂ—f—ﬂﬂ‘ﬂ” %%‘E]z] %}'0]- _i’_ TR Heat-dried CG
] TN Oil-dried CG
o] XRFE o]-&% A4S X8 & oAeolrk. SA =1 \.,
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Z AR BAEA Fya BYele] R4S do ¢ » P ——
Ae CIF 22 Aoy 78 55 ©3 SHHA & oy = o o % oo
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Fok ol & Sl shet vk Rl freh g A Fig. 3. TG curves of heat-dried and oil-dried coffee
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Fig. 4. TG curves of heat-dried and oil-dried coffee
grounds in a air atmosphere
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Fig. 5. DTG curves of heat-dried and oil-dried coffee
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Fig. 6. DTG curves of heat-dried and oil-dried coffee
grounds in a air atmosphere
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Fig. 9. Result of GC analysis of Oil-dried CG
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Fig. 10. Carbon monoxide concentration over time
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Fig. 11. Carbon dioxide concentration over time
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