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Effect on Drying Efficiency of the Sewage Sludge (Digested, non
digested) according to Polymer dose Ratio
Focus on the NIR and Microwave -
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Abstract

In this study, we evaluated the effect of the type of sewage sludge (digested, non digested) on drying efficiency according
to the polymer injection rate. The drying characteristics were shown using a near-infrared ray (NIR) and a microwave. As a
result of the drying characteristics with NIR at a polymer dose ratio of 8%, the heating up period is up to 6 minutes after the
start of the drying experiment. Afterwards, the constant rate drying period of the digested sludge (A, C and G sites) was 6
minute — 18 minute, showing a rapid decrease in moisture. On the other hand, non digested sludge (B, D, E, F, H, I, J and K
sites) showed gradual drying characteristics compared to digested sludge until complete drying (10%). As the polymer dose
ratio of 10% and 12%, the heating up period for digested sludge is up to 6 minute after the start of the experiment.
Afterwards, the constant rate drying period of the digested sludge was 6 minute — 20 minute, showing a rapid decrease in
moisture. On the other hand, the heating up period of non digested sludge was up to 10 minute after the start of the
experiment, and the constant rate drying period was 10 minute — 22 minute, which was shorter than digested sludge. As a
result of the drying characteristics with microwave at a polymer dose ratio of 8%, 10% and 12%, the constant rate drying
period the digested sludge was 4 minute — 20~22 minute, showing a rapid decrease in moisture. On the other hand, non
digested sludge of the constant rate drying period was 4 minute — 22~30 minute, which was longer than digested sludge.
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Table 1. Processing method status by treatment sites(Busan metropolitan city, 2019)

Site Processing method status Anaerobic digested reactor (O/X) Dehydrator type
A AO (6] Centrifugal force
B PL/II X Centrifugal force
C CAS (6] Centrifugal force
D MLE X Centrifugal force
E BIO-FOR X Centrifugal force
F SBR X Belt Press
G MBR+CAS, MLE (6] Belt Press Centrifugal force
H KSBNR x Centrifugal force
1 DNR x Centrifugal force
J BIO-FOR x Centrifugal force
K CAS X Centrifugal force
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Table 2. Polymer dose ratios by treatment sites
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Fig. 1. An infrared transmission phenomenon according to the wave length(Jang, 2004).
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CLASS FREQUENCY WAVELENGTH ENERGY
1pm 1.24 MeV Hard X-ravs
10 pm 124 V¥ Soft ¥-Rays
100 pm 12.4 keV Exweme ulwaviclst
S 1.24keV | oar ultraviolst Visible light
1om 124w Near infrared
100 nm 124 eV
1 um 1.24 &V Moderate infrared
10 pm 124 meV Far infrarsd
100 pm 12.4 meV Extramely high frequency(microwawves)
1 mm 1.24 meV Super high frequency(microwaves)
1em 124 poV Ultrahigh frequencsy
1 dm 12.4 peV Wery high frequency
1. 128 g High frequency
1 dam 124 neV :
1 hm 12.4 neV Medium frequency
1 km 1.24 neV Low frequency
10 km 124 paV Very low frequency
100 km 12.4 peV Woice frequency
1 Mm 1.24 peV Exwemely low frequency
10 Mm 124 foV Gamma rays

Fig. 2. Radio and microwave spectral band(Laverghetta, 1996).
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Fig. 3. Schematic of batch near infrared ray dryer.

FeAle) S50l et B4 B3k W) ARk mR KA Axgsh ) Hekim et al, 2004)

B70) &1, 42 Wie, Bajo] wje} jo| 2znle] A 223 SR
a-gof IS ZIZ](Metaxas 1983). @A o)A 4]
Fig. 200 LieRt o} Qo] BH0| HlOIZZA0) B cpnop Al ol S H A0 ALES)

o} HAle|| AAE 7T S} Ed| 42E-L nlo|32u} & 9low, Fig. 30]4] K= Hle} 720] 7} 0,255 m x A&
& A Ttk Qe FE0] 2 E S T (34 m x 12010255 m 2] HA) A7)0 20] 0.155 mO]



o el wE sl

S2A| P} vash7) AxEeo] vixle 9% 249

- LA dulo| A R2uRE A0 7 -

. @
cooking room =]
~ TOP
N SCALE NON
L1
© [=>]
cooking room (I E—
| 29,5
N FRONT
1/ SCALE NON

cooking room

~—~ RIGHT
N

SCALE NON

Fig. 4. Schematic of batch microwave dryer.
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Fig. 5. Drying characteristics of near infrared ray at 8 % polymer dose ratio.
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Fig. 6. Drying characteristics of near infrared ray at 10 % polymer dose ratio.
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Fig. 7. Drying characteristics of near infrared ray at 12 % polymer dose ratio.
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Fig. 8. Drying characteristics of microwave at 8 % polymer dose ratio.
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Fig. 9. Drying characteristics of microwave at 10 % polymer dose ratio.
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Fig. 10. Drying characteristics of microwave at 12 % polymer dose ratio.
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Fig. 11. Comparing drying characteristics of near infrared and microwave at 8 % digested sludge.
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Fig. 12. Comparing drying characteristics of near infrared and microwave at 10 % digested sludge.
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Fig. 13. Comparing drying characteristics of near infrared and microwave at 12 % digested sludge.
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Fig. 15. Comparing drying characteristics of near infrared and microwave at 10 % non digested sludge.
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