J. of the Korean Oil Chemists” Soc.,
Vol. 28, No. 3. September, 2011. 367~373

Sludge Drying Method Using Microwave Drying Device
and Heat Transfer Medium Oil

Yong-Ryul KimT - Min-II Son*
Department of Chemical Engineering, Daejin University, Pocheon, 487-711, Korea

*Department of Chemical Engineering, Myongji University, Yongin, 449-72S, Korea
(Received September 10, 2011 ; Accepted September 29, 2011)

Abstract : This research is a basic researching process for producing solid fuel that
mixing paper sludge and Heat Transfer Medium Oil. Under the presence of Heat Transfer
Medium Oil, paper sludge is heated and dried with home appliance microwave for comparing
drying efficiency and energy efficiency of different types of drying method. As a result, Heat
Transfer Medium Oil and paper mixing case of drying method, OMD, is the most efficient
way to shorten the time for evaporating moisture in the paper sludge. In addition, heat
transfer effect and density is increased with adding Heat Transfer Medium Oil by microwave.
Future more, OMD’s energy cost for evaporating whole moisture is 78% cheaper than MD.
Also, OMD process shows the best energy efficiency with comparing other process.
Evaporation rate of paper sludge evaporation process with microwave is 11.66% increased by
adding Heat Transfer Medium Oil 150g. Preheating Heat Transfer Medium Oil or improving
different ways injecting Heat Transfer Medium Oil is a good way to increase a rate of

Initiative moisture evaporation process.
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Fig. 1. Schematic diagram for the sludge
drying reactor.
1. Balance 2. Burner
3. Oil Reactor 4. Thermometer
5. sludge 6. Wind Barrier
7. Burner Support
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Fig. 2. Schematic diagram for the sludge
drying reactor.
1. Microwave equipment
2. Oil Reactor 3. Thermometer
4. sludge
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Fig. 3. The amount changes of steam

vaporization for waste paper sludge
with drying method. (Amount of
waste paper sludge : 100g, Amount of
oil : 50g, Initial temperature : 110C).
OD : Oil Drying, MD : Microwave
Drying, OMD : Oil & Microwave
Drying

sssere OD
—=— MD
e,
Beeregy R == OMD
0 5 10 15 20 25
Time(min)
Fig. 4. The velocity changes of steam

vaporization for waste paper sludge
with drying method. (Amount of
waste paper sludge : 100g, Amount of
oil : 50g, Initial temperature : 1107C).
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SURFACE
WATER

Fig. 5. Combinations form of moisture for
sludge

Table 1. Energy efficiency with drying method

Energy Efficiency(%)

division
OD MD OMD

Real Energy | o) 11 keal | 22084keal | 157 74keal

Consumption
Cost(won) | 50.15 won | 154 won | 11 won
Theoretical

E“jzgy 687% | 1682 % | 2355 %

Real Energy

Theoretical Energy
= latent heat + sensible heat
= (539%kcal/g x 60g) + 1 kcal/gC x
60g x (100-20) = 37.14 kcal
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Fig. 6. The amount changes of steam

vaporization for waste paper sludge
with oil concentration in microwave
drying device(Amount of waste paper
sludge : 100g, Amount of oil : Og, bg,
20g, 50g, 5H0g, 100g, 150g., Initial

temperature : 1107C).
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Fig. 7. The velocity steam

vaporization for waste paper sludge

changes of

with oil concentration in microwave
drying device(Amount of waste paper

sludge : 100g, Amount of oil : Og, bg,
20g, D50g, 50g, 100g, 150g., Initial
temperature : 1107TC).
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