60 ojHg oA, B3] dFY, HAE oJHE

ORIGINAL PAPER =0

J|EH+2 3718 220|M HIO|2IHAL| SR T £

o|i||o=|’f oM HI-A°| S > ZIGIE** o|tE**

=, |\T = [=—

SQufslal BEEgsly) A A Shatgbgpnher otekufshal Fhg-alslalr

— O =1

(2011 129 09 4=, 2011@ 129 262 474, 2011 12 272 A=)

e
I
Characteristics of Siloxane Concentrations in Bio Gas from
Anaerobic Digestion of Food Wastewater
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Department of Civil Engineering, The University of Suwon, Korea Electric Power Corporation(KEPCO)*,
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ABSTRACT

Siloxane is an organic silicon compound and is volatilized into the bio gas from anaerobic
digestion. It causes failure of gas combustion engines using the bio gas. Siloxane emission
characteristics should be identified to provide a proper siloxane control. This study focuses on
characterizing siloxane emission in bio gas from an anaerobic digester of food wastewater
operating from January to March. The concentrations of total average siloxane and cycle—siloxane
D4 were detected to be 9.5 and 4.0 mg siloxane/m®, respectively. The concentrations of
cycle—siloxane and linear—siloxane were resulted in D4>D5>D6 and L4>L3>L5>L2, respectively.

The total siloxane concentration was the lowest in January and the highest in March.

Keywords : Anaerobic digestion, Cycle siloxane, Food wastewater, Linear—Siloxane, Siloxane.
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[Table 11 The Types of Siloxanes and Their Utilization(Dewil S, 2006)

Substance Formular | Abbreviation Products containing siloxane
Hexamethyldisiloxane CeH180Si2 L2 unknown
Octamethyltrisiloxane CgH2405Si3 L3 lacquers, paint, barnishes

Decamethyltetrasiloxane C10H3003Sis L4 ’ ’
Dodecamethylpentasiloxane C1oH3504Sis L5 unknown
Hexamethylcyclotrisiloxane CeH1803Si3 D3 chemlcal products, cosmetics, motor

vehicles and motorcycles, perfume
adhesives, binding agents,
cleaning/washing agents, filler, fuel
Octamethylcyclotetrasiloxane CgH2404Siy D4 add!nves, impregnation material, Iacqugrs,
paints, process regulators, reprographic
agents, softeners, surface active agents,
surface treatment, varnishes
adhesives, binding agents,
cleaning/washing agents, filler, fuel
Decamethylcyclopentasiloxane | CigHz3005Sis D5 add!tlves, impregnation material, Iacqugrs,
paints, process regulators, reprographic
agents, softeners, surface active agents,
surface treatment, varnishes
Dodecamethylcyclohexasiloxane | C1oH3s06Sis D6 lacquers, paint, gurface treatment,
varnishes
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[Table 2] Characteristics of Food Wastewater

Parameters Concentration
pH 3.7
COD 115 g/L
VS 48 g/L
SS 32 g/L
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[Fig. 1] Schematic diagram of sampling apparatus.
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Er 37] &A= L4>13>05>122 vehgdch digestion of food wastewater.
[Table 3] Properties of Siloxane in Bio Gas
- Molecular Vapor Boil.ing Watgr
Substance Formular | Abbreviation el pressure p?mt solub|||t>:
(mmHg, 25C)| (C) |(mg/L, 250)
Hexamethyldisiloxane CsH180Sin L2, MM 162 31 106.9 0.930
Octamethyltrisiloxane CgH2402Si3 | L3, MDM 237 3.90 - 0.035
Decamethyltetrasiloxane CioH3003Si4 | L4, MD2M 311 0.55 - -
Dodecamethylpentasiloxane Ci2H3604Sis | L5, MD3M 385 0.07 - -
Hexamethylcyclotrisiloxane CsH1803Si3 D3 222 10 135.2 1.560
Octamethylcyclotetrasiloxane CgHo404Si4 D4 297 1.30 175.7 0.056
Decamethylcyclopentasiloxane | CioHzOsSis D5 371 0.40 211.2 0.017
Dodecamethylcyclohexasiloxane | CioHzsOsSis D6 445 0.02 2451 0.005
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[Table 4] Total Average Concentration of
Siloxane in Bio Gas.
(Unit : mg siloxane/m?®)

This Beese Rossol et
study | (2007)" | al.(2003)'?
Total siloxane 9.5 15.0 20.0
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[Fig. 31 Monthly siloxane substances in
anaerobic digestion of food
wastewater.
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