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Research on Improving Drying Technology For Sewage Waste
Using Direct Flotation Using Heat Storage Media
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ABSTRACT: This study was conducted to improve energy efficiency and problems such as clumping and fouling in
the glue zone that occur in the moisture content range of 40 to 60% when sewage dehydration residue is directly fed
into the dryer. The temperature of the hot air is low at 270~300°C, and the paddle-type flotation method and dehydrated
residue are applied to the circulated heat storage media to increase the contact area with the hot air, thereby reducing
energy recovery and gas emissions. The water content of the dried residue is 2.7. ~7.5%, the heat of evaporation of
moisture was 608.0~690.6 kcal/kg + H,O, which confirmed an energy saving effect of about 8.8% compared to the heat

of evaporation of moisture of 714.5 kcal/kg - HO when no heat storage media was used.
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Fig. 1. Demonstration plant process chart.
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Fig. 2. Check heat storage media transfer amount and

temperature
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Table 1. Measurement Analysis Items and Test Methods

Measurement Analysis Items Test Analysis Method
Swage Input Load Cell Instrumentation
sludge Moisture Waste Process Testing Standards
Moisture Waste Process Testing Standards
Ash KS M 0100 : 2015

Solid Fuel Product Quality Test Analysis Method (applied mutatis

Flammable powder mutandis) (100-moisture-ash)

De;y‘;mted Heavy metal  Hg, Cd, Pb, As  Solid Fuel Product Quality Test Analysis Method
neee analysis Cr, Cu Waste Process Testing Standards
FElemental C, H O N,S Elemental Analyzer Solid Fuel Product
analysis Cl Quality Test Analysis Method
High/Low calorific value KS E 3707 : 2016

Si Analysi
Particle Size Analysis 1ove ANALySIS

(10 mm)
Moisture Waste Process Testing Standards
Ash KS M 0100 : 2015

Solid Fuel Product Quality Test Analysis Method (applied mutatis

Fl le P
ammable Powder mutandis) (100-moisture-ash)

Dry Sludge Heavy metal Hg, Cd, Pb, As Solid Fuel Product Quality Test Analysis Method
Analysis Cr, Cu Waste Process Testing Standards
. C, H, O, N, S Elemental Analyzer
Elemental Analysis - - -
Cl Solid Fuel Product Quality Test Analysis Method
High/Low Calorific Value KS E 3707 : 2016
Material Balance and Heat Balance Created From Driving Log and Test Analysis Results
Heat storage Temperature Infrared Thermometer Measurement
Media Return Volume Weighing The Conveyed Amount (30 Sec.)
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Table 2. Industrial Analysis Results of Residues Before and After Drying>'”

) Measures
ltem Unit Reference value - - Test Method
Before Drying After Drying
Moisture % 10 = 80.4 7.6 Waste Process Testing Standards
Ash % 35= 14.9 16.4 KS M 0009 : 2010
Low Calorific value keal/kg 3,000 385.7 4,066.7 KS E 3707 : 2016
S % 2= 0.68 0.71 Elemental Analyzer

3% Aanalysis Agency: Korea Testing & Research Institute

Table 3. Heavy Metal Analysis Results of Residue Before and After Drying™'®

ltem Unit Reference value lMeasures - Test Methods
Before Drying After Drying

Pb mg/kg 200 9.0 10.5

As mg/kg 13 1.85 1.58 Solid Fuel Product Quality
Hg mg/kg 1.20 0.01 Not Detected ~ Testing and Analysis Methods
Cd mg/kg 9.0 1.39 0.57

Table 4. Differences from Existing Drying Technologies'”
Demonstration Plant Division Existing Technology
Internal Mixing 1:2~25 Ratio External mixing 1:3~3.5 Ratio
Mixing Method Dehydrated Sludge After Mixing the Dried
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Fig. 5. Internal mixing and shear movement of downstream
dried material by paddle.
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Table 5. Changes in Application Thickness and Moisture Content According to Heat Storage Media Input Ratio

Division Input Ratio
. Dehydrated Sludge 1 1 1 1 1
Input Ratio .
Heat Storage Media 1 1.5 2 2.5 3.0
Effect Application Thickness (mm) 0.6~0.8 0.5~0.6 0.4~0.5 0.2~0.3 0.1~0.2
ec
Moisture Content (%) 20 15 10 8 7

il

Fig. 8. Thermal image of heat storage media.
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Fig. 9. Change in temperature inside the dryer(When hot
air flows in at 327C).
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