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Abstract : Biogas yields point of view, the possibility of reusing excess sludge treated by thermal pretreatment for the purpose of
improving the efficiency of the anaerobic digestion process has been investigated in recent year. Thermal pretreatment technology
was considered as a pretreatment technique to improve excess sludge properties because of the solubilization of particulate organics.
As a view point of sludge reduction and recycle, however, many researchers focused on the ability of particulate hydrolysis and
COD solubilization under a high temperature, and few reports have addressed on the physical/chemical characteristics changing.
This research was performed to evaluate the effects of a various temperature and chemical additives on carbon formation and
fractionation in treated slurry from thermal pretreatment. Based on the results, it was revealed that oxidants injection and temperature
changing have significantly caused the change of carbon fractions in slurry from thermal pretreament. Especially, it was considered
that the efficiencies of particle hydrolysis increased with the increase of the reaction temperature. Low molecular weight(Mw <
350 g/mol) organic carbon formation increased with the increase of oxidants injection. It was expected that results of this research
will provide an overview of the characteristics of thermal pretreatement for excess sludge reduction and recycle.
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Table 1. Characteristics of thermal pretreatment for each sam-
ples in this study

3 FY S FY 270IAM S 2EE 160~180T =2 2}
ZF oh2A g3 A whee AT Al ZZ(RUN 4, RUN
5, RUN 6)o.2 F-28 4= Qltk. o]5 Alge g4 AA e
HHS-579e st ths Table 13 et

x
T
IE

ARgo) WsiEy Selg
‘37]13}] d ELEU}E:LF,HE =l

22
rr rﬂ'

W Agstel, ARW BAY a7l 2 2y o AR
A7ke] Aol 2 BAE BRIk Age] A5 LC-OCD 4
A AR vheiE 045 pm HER A= POCE

DOC® &4 HE]SLE 83}, o]%& DOCY] CDOC
(Chromatographic DOC) A& Ee|3lA| Hit 244 771

B4 (Hydrophobic Organic Carbon, HOC)+= DOC2} CDOC
o] Ffo]= AAIBte] TEEILE CDOCE: DOC A2 % A7
L E3}3519 L]-E]—Ur Biopolymers, Humics, Building Blocks,
Acids, Neutrals 5 57] E39] AA| ZZutEIH 3|
7t =4d o °ﬂ et A Egko = Ak

ofu| -, %ﬂ HEefol=, Tt A3} Z+O Polysaccharides
Aol Ad EAe] e Are AzuE A A ¥
#A| 131 Biopolymer w22 UElhUH, dF&, AY s,
AR, ofnlieAlah 28 ARAFEAR otelA] o] L}E|of

Ui WA Bl FASH(GE BEY HUS ZD)E
4 o] ulxu} 729 Neutrals2 ehe). 0|5 57} =
of WAALE 9T BATRL ohe Fig. 29} 2.

Table 2. Classification of chromatographic dissolved organic
carbon

Operating condition

Species Classification

Samples

H202 (mL) Temperature (TC) Time (hr) Biopolymers ~ Carbohydrates, Mw ) 10,000 g/mol includes Proteins
RUN 1 1,000 mL 180 1 Humics  Mix of Polycarboxyiic Acids and Substituted Phenols,
RUN 2 750 mL 180 1 Mw 500-1,200 g/mol
RUN 3 500 mL 180 1 Building blocks Polycarboxylic Acids, Mw 350-500 g/mol
RUN 4 625 mL 180 1 Acids Monoprotic Acid, Mw ¢ 350 g/mol
RUN & 625 mL 170 1 Amino Acids, Alcohols, Aldehydes, Ketones and other

Neutrals
RUN 6 625 mL 150~160 1 Mw ¢ 350 g/mol
Outlet Proportional
Control Valve
Sludge Inlet

Inlet Proportional
Control Valve

Steam Generator

Fig. 1. Schematics of Lab. scale reactor.”

Reactor AnOIe
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Fig. 2. Chemical classification of organic fractions.

Table 3. COD fractionation of filtered wastewater from thermal
pretreatment slurry for RUN 1, 2, 3 (unit: ppm-C %)
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Fig. 4. Comparison of species proportion in CDOC for RUN 1,
Table 4. CDOC fractionation for RUN 1, 2, 3 (unit: ppm-C %) 12,000
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o
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Fig. 5. Concentration of DOC and POC for RUN 4, 5, 6.

Table 5. COD fractionation of filtered wastewater from thermal
pretreatment slurry for RUN 4, 5, 6  (unit: ppm-C %)
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RUN 4 100 982 18 40 942
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Table 6. CDOC fractionation for RUN 4, 5, 6 (unit: ppm-C %)
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RUN 6 9.0 323 225 36.2 00
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