Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2018.19.2.660
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 19, No. 2 pp. 660-667, 2018

1* 2 = o2
HLAGI ZMEP, 51RIS
(F)Aolm, *aXSchStm Bt5Est - SHAT S}

A Study on the RDF making Process of Heat-dried Sludge from
Cheonan by using Oil-drying Method

So-yeon Park”, Sang-bin Kim’, Jin-wook Ha’
'KP CO.. LTD

*Devision of Chemical & Environmental Engineering, Soonchunhyang University

2 oF E AN HekA BA sl e AR R uHARE Axal] st ez Y HH 24
S AR A5 FIEh A AREe 5A4S HUks] flgke] 130T, 160T, 190T 2] 2=Z00 A Fawdy 53
Ag) 9 AARE] §3A% AW S s on, ZRevE 9} TGA FE ol&4ate] ngdne] A5S At
g Fifd ERHSAVIE o8t Feix T Bk, gl dulea B F 3 frlseEe] YAv R E
Z43}aL, EDS A0 E o]gslo] At A5 st uisiks st 715 dizse] FANE Y99 v
91 412 AT, 130Tl A= G5 UlF5] S8 1 o] 753 dxEe] 849l S| MaFria
o), 8174 A8t 2US uesldS ul, 160 190T 2] AZRE o] & ho]7F lorm 160T o] AR LA
58 olU= Aglels AL Y 2o AQslgrl Aol Az ngdge] AFHS grsly] 98 sEdds
HAAn oo Aenal A2 N33 A3l Wl 2k 4449kcalkg, TR 2%, 3RS 34%E A4 AFE 59 AAR R
oA = 53 Aes veplilen V&) Eaje] Wk opgl Mekelux] mak 3] tiAE 4= 9lS Zloleh Akt

Abstract This study examined the optimal manufacturing conditions of RDF using heat-dried sludge from sewage
treatment plant in Cheonan with the oil-drying method. The amounts of oil evaporation and oil drying of the
heat-dried sludge were measured at different temperatures to evaluate the value of the product. The performance of
the product was then measured using a calorimeter and TGA. In addition, the concentration of odor, NH3, H2S, and
TVOC during drying was determined using a portable odor-meter. Ingredient analysis was performed by EDS.
Considering mass-production, the oil to heat-dried sludge weight ratio was fixed to 4:1. At 130C, only physical
mixing occurred after the instantaneous drying of internal water. Considering the eco-friendly aspects, there was no
significant difference in the drying efficiency between 160C and 190C. Therefore, the optimal conditions were a
drying temperature of 160°C within 5 minutes. Finally, the RDF manufactured in this study and fuel used in the
thermal power plants were compared. The calorific value was 4,449kcal/kg, the water content was 2% and the ash
content was 34%, which is higher than the fuel of thermal power plants. Therefore, it is believed that coal energy
as well as wood pellets can be replaced.
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Fig. 1. Experimental equipment for measurement of oil
evaporation
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Fig. 2. Experimental equipment of Oil-drying
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M,— M+ M,
QI),t (wt%) = ¢ Ag’ t,0 % 100

1

Cw: = Water contents at the time, t

M; = Initial mass of the Heat-dried sludge
M; = Mass of the completely dried sludge
M; = Mass of the sludge at the time, t

M= Mass of the evaporated oil at the time, t
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Fig. 3. Photographs of the equipments:
(a) C1 Calorimeter and (b) Q500-TGA
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Fig. 4. Photographs of the equipments:

(a) SKT100-X5 Odor-meter and (b) EDS
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Fig. 5. Images of the materials:
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(a) Bituminous coal, (b) Subbituminous coal and

(c) Wood pellet
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Fig. 6. The evaporation rate of soybean oil
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Table 1. Analysis result of Cl Calorimeter and Q500-TGA

Water Ash
Category (li fj](/);y ) contents contents
g (Wt.%) (Wt.%)
Heat-dried sludge 3,513 10 35
Sample 1(130C) 4,306 5 32
Sample 2(160C) 4,449 2 34
Sample 3(190C) 4,672 1 32
R
- z - - C
(a)
AL
(b)
(©
T =

(d)
Fig. 9. The analysis graphs of TGA:
(a) Heat-dried sludge, (b) Sample 1(130C),
(¢) Sample 2(160C) and (d) Sample 3(1907C)
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Table 2. The peak concentration of analysis result of
Odor-meter at different temperature

Category Odor NH; H:S TVOC
(ppm) (ppm) (ppm) (ppm)
Sample 1(130°C) 44 4.54 0.66 4.43
Sample 2(160C) 197 9.64 5.03 >10
Sample 3(190C) 262 12.48 4.66 >10
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Fig. 10. The analysis graphs of Odor-meter at different
temperature:
(a) Odor, (b) NH3, (c¢) HsS and (d) TVOC
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Table 3. Analysis result of EDS

C
(Wt%)

S
(Wt%)

Cl

Category %)

(WE%)

Heat-dried

Sludge 36.56

1.03 3.05

Sample 1

(130C) 57.05

0.71 1.78

Sample 2

(160C) 59.05

0.64 1.53

Sample 3

(190°C) 0.56
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Table 4. Analysis result of C1 Calorimeter and

Q500-TGA
Calory Water Ash
Category contents contents
(kealkg) (WL%) (WL%)
Bituminous coal 5,664 7 61
Subbituminous coal 4412 13 52
Wood pellet 4,092 9 3
Sample 2(1607C) 4,449 2 34
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Fig. 11. The analysis graphs of TGA:
(a) Bituminous coal, (b) Subbituminous coal and
(c) Wood pellet
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