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Effects of Thermal Pretreatment and High-Solids
on Anaerobic Digestion of Sewage Sludge

Masanobu TAKASHIMA"!

"! Faculty of Engineering, Department of Architecture and Civil Engineering

This study examined the effects of thermal pretreatment of excess sludge and high-solids influent on the anaerobic
digestion of sewage sludge. The thermal pretreatment (130°C and 1 hour) improved VS destruction and gas
production by several percent, but color intensity of digested sludge was enhanced. The performance of anaerobic
digesters were depressed by the increased concentration of influent sewage sludge, especially at TS 9-10% influent.
The ammonia concentration of the digested sludge was not very high so that physical accessibility of microorganisms to
sewage sludge appears to be responsible. This is supported by a batch test, in which the coagulant for sludge

thickening delayed the gas production.
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EEEE A 2 RFHEL, £0956 1 RINIRHLER LDy hr—L%k, b9 1 RINTHARRIGIRIC AL
BE UMW A e L7=% & LT, BRRMETEILII A VA & 2L OSERREMC, fifPi (Z-1300, EYELA)
EFFEIPIR 3 A2 Ko THY 100rpm CREN 245 4E L=, MR ORI X —F 2% >~ kb (E5CSV, A Lnmy) &
YRy be—4— (100W, FFHPbaR) (& &> TR 35 CIsRiiEi L7z,
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Cole-Parmer) & %A ~— (VA % A ~—PM4H-W, Panasonic) % T 1 B 2 & 127V, MATGIRIEE TS6
~T%LLED & IR T HHANRES 572720 1 B 1 [Al~=2 7 VTR -5l & k& 21T 7. IR (HRT)
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FHU) TEHELZ.

2.1.2 TFKFERLRHE
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2. ZONMBVLBZRL, AERRNRELL2D 150CULEL D HIRKEELZLDOTH S, MBVLEIZ, 65
WA — 7 L—7 (TEM-V1000, Mi{/EEF T3 (BR) ; &5 1000mL, i HIRE 180°C, S+ 7) 1.5MPa,
FEEE 100~1000rpm) % VY, MNEMLERSE B XA 500 i CiToT-.

2.2 [E5EER

B OWEE S TEERNC L D IHEREE DD 72D, A TAOAE W ZE 5 ESR% i L.
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Hach) & 14 > F OB L Z2 FWTHIE LT, H AR DM, TCDMithgsf & H 2 7 a~ 75 7 (GC9A,
ESEERIERT) &2 VY, BT L Parapak Q, ¥ U 7 A A Ar, ¥+ U 7 H A& 40mL/min, 7 7 AR 40C, EA
FHEFE 120°C, FRHEsEE 120°C Totr L7-.
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FEITFITH 60% T o 7.

Table 1 Experimental conditions.

Run Influent concentration Pretreatment HRT Operating duration
(%) (day) (day)
4~5 . 15 63
130°C, 1hr for waste
2 6~7 . 15 63
activated sludge
9~10 20 77

£9, INEVLELC X D ARVEIRRTLEEO R ENT, VS TRABIRDIERICHOWVWTIE, = b —/L X v hingEs
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BEAOWNGIERE ORI/ NS leoTz.
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Fig. 1 Time course of VS concentration of digested sludge.
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Fig. 2 Time course of gas production.
Table 2 Summary of VS destruction and gas production (average+standard deviation).
Ru Sludge VS concentration | VS destruction Gas production Gas production

n (VS g/L) (VS%) (L/d) rate (L/gVS)
Influent 33.1£2.5 — — —

1 | Digested sludge - control 15.5+0.9 53.2 2.03+0.31 0.471
Digested sludge - pretreatment 14.6+0.9 559 2.33+0.29 0.542
Influent 50.3£2.3 — — —

2 | Digested sludge - control 26.1£2.1 48.1 3.02+0.48 0.462
Digested sludge - pretreatment 232427 539 3.24+0.36 0.495
Influent 73.3+2.8 — — —

3 Digested sludge - control 45.6£1.8 37.8 3.20+0.20 0.437
Digested sludge - pretreatment 36.7+£1.4 50.1 3.62+0.37 0.494

Table 3 Ammonia, viscosity and color of digested sludge (average).
R Ammonia nitrogen (mg/L) Viscosity (mPa-s) Color (ADMI)
un
Control Pretreatment Control Pretreatment Control Pretreatment
1,090 1,340 127 48 1,180 1,360
2 1,360 1,730 299 133 1,330 1,910
1,960 1,880 1,640 697 3,140 4,150
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RPN EHEH S NS .

TKEIXBIROECITEB 24872 5 BN & 722573, Table 3 [ITBIBRAKDGE L E LD LN TS, I
BLERE S 130°CIIIBIR S RIC R & Wb D 150~180°CY L W KRS T2 7= b DD, T TH0IL D B 1.15
~1AAEOEENER L TWD., ZAUDIEBWEO RS THY, BEOBLRND T EOREICITFHELSOH
WEEDbND. LnL, EEOBHENZEO TITMBYAHLEEE 170°C TAREOEE S DGENH ~7- 2 & #WET 5D
L, BEEROEAWVISRESNZEE 25,

3.2 [E45EER
50 A EM U= RS EBRICBIT A BREA X 38wk Fig. =¢=Control == Coagulant 5% ==#=Coagulant 10%
3R, OEARIGE L ESROBETZNEZN TS 28 5
45, 37%, VS 78 3.6, 23%T, HEEBRICHET S TS4~5%  § L
(Run 1) \CIEEMST B O ThoT-. %12, ZZTEHH £
S TFESERIOVRINE S 35 500 10% (BEAIOTIRILE L LT § 200
ZHEI 226, 451gL) [IARIGIE TS (x4 2 mEn = 8
LThBHOT, REOMEEAMZONGE, At TAnn 2%
SERICHT BIRIIRGIIC 12 20, Zhehas, 8 | | |
5% (BHEAIDE EIRE L L TENEIL1.13,2.26gL) L 72 5. 0 10 20 30 40 50
LD, #5 TRSERI ORI - T bIEEAIER T & pavs
Hay hae b A XU HARAERTEERA L THY, B Fig. 3 Methane production of the vial test.
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