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Disintegration of sewage sludge using combined pre-treatment
thermal hydrolysis and separation
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ABSTRACT: This study applied with pre-treatment combined with thermal hydrolysis and seperation for disintegration
of sludge. As results of particle size distribution D10, D50 and D90 of thermal hydrolyzed and centrifuged sludge was
8.6, 59.2 and 425.1 u«m, which are lower than those of thermal hydrolyzed. The molecular weight distribution results
showed that the thermal hydrolyzed sludge showed the highest proportion in the 10-100kDa range. But, Sludge, treated
with combined pre-treatment, showed the highest proportion <lkDa range. Results of DOC and UVA,s4 found that the
organic matters of hydrolyzed sludge composed high molecular weight component above 10kDa. While, the organic matters
of sludge, treated by combined pre-treatment, composed relarively low molecular weight below 1kDa. The specific methane

yield of hydrolyzed and centrifuged sludge was higher 1.7 times than that of only hydrolyzed sludge.
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Table 1. Characteristic of Dewatered Sludge as Substrate and Seeding Sludge

ltems Unit

Dewatered sludge Seeding sludge

(as substrate)
TS % 20.242.5 0.45+0.03
VS/TS - 0.72+0.08 0.58+0.02
TCOD g/kg 133.2+43 .4
SCOD/TCOD - 0.18+0.08
T-Pro. mg/kg 487.3+26.4
T-Pro./S-Pro. - 0.3740.11
T-Car. mg/kg 3,296.4+£247.4
T-Car./S-Car. - 0.41+0.09
pH - - 7.2
Alkalinity mg as CaCOs/L - 4,324+194.2
Aol =28} 1.0LS] 25 Tdst Fdsiaion (Anaerobic Sequencing Batch Reactor, ASBR) HE|=
HES-2 5= 170C, WHEAIRE 302, 231004 D7l Fatlom T 158, WS 240, A 90, o
wafstink. A7kEe ol F WheY] 255 100C F 15E0R AASIITE | cycle 6AFOE, S
otz A7l £ of 1.2bar®] oA AZ2Z WjE  F 4 cycleo] RHEFHT 7]H2 1 cycled 13] FY3}
ATk W7ol A ArtrEsl Al dEg dHES At GrirEsl-dA Y SYAE N HEE
A&l AH71E 150rpm o2 W HFSATY. o]-gste] FRlstRon, a3l Aol A= FAL
7] MEE o]&3t] FYstAh 19 13] 712 A
222, YAES FS ASH o &3NS ATk
GrlrEslE o] o s gk g0l A= S0mL
FHo|| £7 ol YAREZ|(FLETA 5, G3FLALo] 2.4, M g
M=, F=)E T80 3,000 pm o2 308 FRF e & T iAol At He] AnE B e
BlSiAlE, alE el Shes WY1 AHe MER ] o apgo g Agelel RS SasTh olF AF
S3l¥ o, 14e Ayl AvE BT of] E9I3} alA}o] RS o] &3le] E=QlE A|H9| 9FS
2Pk #4 AdE X183kt EeiA 9 48}
2.3. AEA B9 43t ollo] % T E(Total Solids, TS), T4 T E(Volatile
A&2] JUIA AstEe ol ad AjHe] fFEAA Solids, VS), 3}SH 4k ﬁ?at(ﬂlenncal Oxygen Demand,
S5LSl WE371E o] &3ttt A& g Atz COD), NH,", %}Z-__PE] += Standard Methods®l] 3}
o] 71dL drtrEsle SRS rkrral-dAl A5kt 824 B4 B4 045 ume] GF/ICE
eEE SUAE 247 ol &Stk A4 714 o]-g-51 7%t 3 Standard Methods®ll F3lo] £-4]5}
astzo] AF2 AF HAAES £ 111 (vW) HIE Aok grAol=2e] 4 =82 15000 pmo=
2 E38le] Bl en S 2UG5+1T)A & FARE § 045 4ume] GFCE AR & 2483t
Atk 21F & dATteE ol 83l #7148 =4 7H83E Se1A| 9] YERA]2 Particle Size Analyzer
[e]

= Agsigion v 7kart iystr] Alabeke

A5E 71de BYsidith 71”2 sk AR
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O -1 =}
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skt EAF A2 3helo] Ae(ultra-filter)
& o]-3}e] ST thd A% 200mLE of e}

H
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Fig. 1. Sludge of particle size distribution after only TH
and TH+centrifugation.
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Fig. 2. Molecular weight distribution after only TH and
TH-+centrifugation.

Table 2. Particle Size (D10, D50 and D90) after only TH
and TH+Centrifugation

Source D10 D50 D90
(zm) (zm) (zm)
TH 23.1 315.0 1,674.5
TH+Centrifugation 8.6 59.2 4251
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Fig. 3. UVAys4 after only TH and TH+centrifugation.
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Fig. 4. DOC after only TH and TH+centrifugation.
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Fig. 5. DOC after only TH and TH+centrifugation.

Table 3. Distribution of UVAyss, DOC, SUVA,s;, and DON
after TH

Iltem <1kDa 1-10kDa  10-100kDa S?I%I(Bam

DOC 13.2% 23.1% 34.1% 29.6%
UVAysy 10.6% 12.4% 30.1% 47.0%

DON 61.2% 12.1% 14.3% 12.4%

Table 4. Distribution of UVA254, DOC, SUVA,s, and DON
after TH-+centrifugation

Iltem <kda  1-10kDa 10-100kDa 33%"5;

DOC  483%  341%  121%  55%
UVAse  50.7%  272%  174%  4.7%

DON  816%  67%  52%  65%

Table 5. Distribution of UVAys,, DOC, SUVA,s4 and DON
after TH

tem  <ikDa  1-0kDa 10-100kDa | CoKDe
045pum
SUVAs,
(L/mg.m) 1.58 1.06 1.75 3.14
DOC/DON 09 78 98 98

Table 6. Distribution of UVA254, DOC, SUVA,s, and DON
after TH+Centrifugation

fem  <ikDa  1-10kDa 10-100kDa | LKDX
045um
SUVAs,
(L/mg.m) L.16 0.88 1.59 0.94
DOCDON 32 78 127 46
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Fig. 6. Methane yield of sludge after TH and
TH-+centrifugation.
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