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A study on process configurations incorporating physical-chemical treatment
for anaerobic digestion of sewage sludge —in the case of heat treatment

e EE

Masanobu Takashima

ABSTRACT; This study was conducted to examine the process configurations for anaerobic digestion of
sewage sludge, when combined with physical-chemical treatment. Heat treatment was chosen as
representative physical-chemical treatment. First, a preliminary batch test was run to investigate the
efficacy of heat treatment at 120 °C for 0.5 — 2 hours. Compared to control (no heat treatment), heat
treatment showed 2.4 — 3.0 times more methane production from digested sludge. Then, four types of
process configurations, namely, control, pre-treatment, post-treatment and intermediate-treatment,
were compared in the continuous experiment, incorporating heat treatment at 120 °C for 1 hour. At
steady-state, the post-treatment gave the highest methane production, and on the other hand, the
intermediate-treatment achieved the highest volatile solids destruction. Therefore, the heat treatment
was demonstrated to be best applied after sewage sludge was once digested. The disadvantages of
those configurations were the reduction of SRT and impairment of sludge dewaterability. It was
confirmed, however, that the impaired dewaterability was overcome by the use of polymer and inorganic
coagulants together.

KEY WORDS; Anaerobic digestion, Sewage sludge, Process configuration, Physical-chemical treatment,
Heat treatment
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J8 25mL & —HEIT 120mL O/, TARRIIINZ, ~y RAR—Z% Nz : C02=80: 20 DH A TCEHZL. 7
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FE 100mL O/3A Ly 7 AT 5 ABSHRORAZ G, BIROBERIC LD, BOUEESM: L LT 12FC, 1 R

-304 -



] 1L/ A
CahO—iL BEEE A 011/d o\ . HILER

R

oM s e —A

HiLER

[

SHIEETRE

v

AR ARV 7~Aj
@&ME Tl

@bmE pEEE oo ZAT
¥ farll

BE 5L v BRI
434t 0.05L/d

M1, B LT mexpe (QIEMeFE 2R T, OPRREOREDR, B~
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TS (g/L) 344 + 0.7 338 + 15 330 * 08 366 + 1.3 329 = 04
VTS (g/L) 190 = 04 177 £ 0.8 171 * 0.4 204 + 0.7 161 = 02
SS (g/L) 332 + 04 319 + 15 314 + 07 349 = 08 318 + 0.9
VSS (g/L) 179 + 04 173 = 09 163 * 0.5 201 % 0.3 156 + 0.4
CODer (g/L) 313 + 25 304 + 29 289 + 21 343 + 20 308 * 2.7
D-CODer (g/1) 034 + 003 | 058 003 | 071 = 0.06 | 0.39 £ 0.07 | 107 £ 0.03
FH (mg/L) nd ~169 | nd ~129 | nd ~298 | nd ~ 271 nd
Tu A UEE (mgl) nd ~ 53 nd ~ 53 nd ~ 170 | nd ~ 233 nd
pH 71 01 7.2 + 0.0 7.3 * 01 7.0 £ 0.1 74 + 01
HAZAERE (LA at20C) | 588 =009 | 594+ 027 | 686 =014 | 540 £ 017 | 1.8 £ 0.06
CHs (%) 629 = 0.7 62.3 *+ 0.6 656 = 1.7 607 = 1.1 569 £ 1.1
CO2 (%) 336 + 04 335 + 0.3 307 = 1.8 331 + 03 253 = 14
TS 5FRE (%) 241 + 1.3 254 + 4.1 270 + 2.8 192 + 38 274 + 2.3
VTS 53R (%) 353+ 15 398 + 36 419+ 19 306 * 3.3 452 + 16
SS SRR (%) 200 * 36 233 + 57 243 + 37 160 = 32 234 + 5.1
VSS 5fEE (%) 321 + 386 344 = 3.3 38.0 £ 26 235 + 2.7 407 + 2.1
CODer i{i3&_ (%) 98 + 9 96 + 8 100 + 14 101 £ 9 103 + 17
T 7 IBFRETRE
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TS (g/l) 453 *+ 1.0 465 + 4.3 333 + 14 366 + 0.8
VTS (g/L) 294 + 0.7 299 + 2.5 174 £ 02 205 + 04
SS (g/L) 415 *+ 1.9 408 * 5.1 282 + 1.3 318 £ 1.7
VSS (g/l) 263 + 1.2 248 + 33 183 + 2.3 164 + 1.7
CODer (g/L) 467 £ 55 460 £ 78 285 *+ 2.1 316 + 14
D-CODer (g/L) 426 = 066 | 856 = 043 | 392 = 024 | 514 = 0.56
EHE (mg/L) 597 + 251 938 + 268 nd ~ 94 89 =+ 30
Fu B (ngl) 307 + 127 608 + 237 nd. ~ 10 nd. ~ 113
H 54 = 092 51+ 01 8.3 + 09 75 + 0.8
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RN LD % <BREL QO A HUBEMLETE. PRGES —HETR, BB TABIRICR I LR
BINTBROFEERBNS 25ERRHY (#1 OBWERTRIZRIT AFER L0712 B4 BORE
BEZLEBIE) . pH b ZITHVMET LTV A L D Tha, E#13. CODer 72 ¥ O/KERIEICIITERICR
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BRECODer (my/L)
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HEDBEL WA I L E2EERT S,

PLED X 51z, SRR A e DMy BRI A TR T DFE R, BVLER:O pH 2 15
SEBPERDY . FRNTABERD TRLROEIEDOENZ T BORRERT L L HITA Z R
BOWBEEMEZ, A Z U REBRDERIZORDB>TNBEEZLND, £oT, BULENYELFLELE L
TROWLNIEE, — BEERHEEL L Th S B 2 Hi AR R RO 7 1 2 AFRED 3 A & V4
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(83 7212 90 A B 0B

asbew wie iz aslizibute)

—WRHE —¥RiE —Hik ik —¥Rk iR
B THINE (%/TS)* 1.0 2.0 4.0 0.7 6.0 0.7
bk (I FHE (%/TS) — — - 4.0 — 4.0
LBARRH F) 29 11 12 11 210 29
r—X&kE (%) 80.8 76.7 81.3 78.4 84.4 81.8
PARRYE O0Der (mg/L) 370 640 790 1120
TAHYE (mg/L) 3200 3850 3950 4400
aaf FYE(E (neq/L) ~2400 ~2700 -2900 -3250
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KL, BTLERT 2%, BT 4%, FRME TIZ 6% bERIM LR\ & 20 ha—L L 5B - =Bk 55
ZEBARARETH T,

—RRIZ, B TEERI ORI TEEER D 10 BIZX T 572, 7= & 2R ERm E L THH
TKITESNBERR D DB 2 L1025, EMER T, BUKANZBEREESFTAZ b E<HBH, 22T
VIR B EERRITRINER & ER U7 0 & RO LIBTRIC W T IR L Th, £21
AT XD TEEE (D 4% DI FAL R/ &, BERES T 0.7% T—HRED 2y b a— MRS
HIRTED - LD BT,

BRI~ DOBIIBEAD S X T & 2 -7 Haug et al® 13, BUKMEZEREEN ERBIZESRES
. BEKHEH MO SIIBIBONEDIE 17T5°CAREA RS 720 5 5 L ME LTS, HEELY bREEERRE
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EL B L ERTRIN. BUIBRRICE U THIREIEB M L B ORI Y 55— F b— R4 7 OB
FETDZ LR,
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R 120°C, ALHEEHFR 0.6~2 BRSO T, A ¥ VW ARA RS EAEED 24~3. 0 fHICHRSEH L
DBRBETH o 7=,

© OOFEREBBICHLE (120°C, 1 B ZHSIEHLICHESEDE, = ha—L @ELE) . §ig
B, BUEBIUHELEL VS| WEBEO 7 v ARE%Y h—2 /L HRT20 H, HiR 35°COEikER
THERM L, TORR. IFRMMERITFIMEL, A ¥ RARITBOERRLEVEL R L,
— BEKHERL LT OB A T 2 b 0 FRIE. SRT 2348 S5 &\ 9 38R Eofilks
I bOD, TABROEIMEM L RBETE DI LBHLME 20T,

© YEMLFEYL U CORAEL, KL SN BISER SN L | 0% pH 237 40 U RIEE .
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