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Abstract - In this study, we andyzed the causes of mgor faults in the biogas plant through the case of
gas engine failure when cogenerating dectricity and heet using biogas as a fue in the actud sewage
treatment plant and suggested countermeasures.

Hydrogen sulfide in the biogas entering the biogas engine and water caused by intermittent mafunction
of the water remova system caused intercooler corrosion in the biogas engine. In addition, the siloxane
in the biogas forms a dlicate compound with slicon dioxide, which causes scratches and wear of the piston
surface and the inner wall of the cylinder liner. The substances attached to the combustion chamber and
the exhaust system were andyzed to be combined with hydrogen sulfide and other impurities. It is believed
that hydrogen sulfide was supplied to the desulfurization plant for a long period of time because of the
high content of hydrogen sulfide (more than 50ppm) in the bioges and the hydrogen sulfide was introduced
into the engine due to the decrease of the removd efficiency due to the breskthrough point of the activated
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carbon in the desulfurization plant. In addition, the hydrogen sulfide degrades the function of the activated
carbon for siloxane remova of the adsorption column, which is considered to be caused by the introduction
of unremoved sloxane waste into the engine, resulting in various types of engine failure. Therefore,
hydrogen sulfide, siloxane, and water can be regarded as the main causes of the falure of the biogas
engine. Among them, hydrogen sulfide reacts with other materids causng falure and can be regarded
as a subgtance having a great influence on the pretrestment process. As a result, optimization of H2S
remova method seems to be an essential measure for stable operation of the biogas engine.

Key wards : Biogas, Gas Engine, Water, Siloxane, Hydrogen Sulphate

1LME

Hlo| @ Al Bles A, TSt 0 S4BT
7] £3} e 714971 %e] #7445 Anserobic
digestion) oA HHARITY. 714 H71Ze] @]
i 2ohe AgEoR Abart ZAfe] ok 275k
A §7120] raEs BP0 2047] 2HE 5
SejAle] ePgalE ofgt WHlo R o) Aol 9
o). o] FolA Lelxe] Hlxi7t, Sols} @ vjek
oIEEAS FHROR Bl o] oslAo] o]
BAES 98 4 9l Aol 9lek. © 414 )=
o] o] Aol A HAElE o|AEEkAL AE
o) WATHNN Tt Ao t)7] Fo] olAlsleke
oFS Z7}A)717] oR= Eh4%(Carbon neutral) o] £
o] Sitk. @ B3] slizeln] W SAERINE £
aflopEs)7h 2ol net @7)4458 St oy
A5k SR O} ohAloluiA] Atolais ol
olz0) BTIE o)A FAT} & 4 glo] Fl&Ap

| o2l 7golm gJrt®

oX o

o

2

Hio] @7kl F=AE2 WEHCHa, 40~75%)3} o]
AFeletay(COy,, 15~60%)0ftt. T3t v|Ef Ao =<
B2l $B(H,0, 5~10%), T32(H,S, 0.005~2%),
A2 2)(Siloxanes, 0~0.02%), ¢FELJONHs, <1%),
20z, 0~1%), UAIFEIA(CO, <0.6%), DNy,
0~2%) SO0 o]Fo]x] glom, Hfo]Q7tA &40
n|2) dgke Table 17 201, Hpo]eriat Y
2] A=, 7Rl B ZRAERE o83 W e
WA, vo|erkAs ARAA] AR FOoR ANEAL
Q. et Thsh W7 Eou AR AT 7] WA
H=o] A7 asige] WAske APARE °oF
517 Hlsirde vhol ekl Fofl A HiEAR] ==

s

OlX|Sst M25% H4= 2016

= oliEtEay, Belea Bl AEANSS AlASHL
gAIske] ARESIAY ol EeE dRrolE 7=
WA 7EnQE AMEShe A7F AE A Qieh
o= FHollA= FLUsHA BAIRE vlolertis
AedA e due Fgtt A=A Wsh=s A=
AEeE Yok ey A vg 1= g A%
oA o] gsh=tl thE d=rete] A SHolM A&
Slof| ofzlgol itk olHRt AIKS dst = B
A7F YL Lo, sfeof A= vho] 27k A
WHoR Tha slo|=go|E ARt o7k CO2t
HSE AlAsH] $17t 714 digh A= J8g=ar
%E}m_

TUolA= vle|e7kAE B85t sl 1980dTh
SRHLE] SleA| 2| A (S 3kl 2| Al 846kW 3,
1200kW 3t|, ebdskAglA]4d 800kW 2tf], 1600kW
1eh)oflAl BldAe] Eash= FEfe] WA o]
=FE] oot 2FEe AR BT AR
e} A skl oA 200249 Hio] 27}
22 adllz] 750kW 1t7E EEglom, o] Al5=st
FA Aol A 2005 7kl 375kW 1, A3 st
A2 A oA 2007E 7E2Q7 280kW 1], &2}
FA Ao A 2000 wio]ZL=7EEH] 65KW 6T,
A=A EATE o 2013 7R~Ql 1500kW 2tf 5
o] E={iEo] &g qlch




SR o] @rkag o] g5k WA FhadiEe] el BA 15

Table 1. Biogas impurities and their consequences

[l

Impurities Possible Impacts
Corrosion in compressors, gas storage tanks and engines due to reaction with H,S, NH; and CO,
to form acids
Weter Accumulation of water in pipes
Condensation and/or freezing due to high pressure
Dust Clogging due to deposition in compressors, gas storage tanks
Corrosion in compressors, gas storage tanks and engines
H.S Toxic concentration of H,S remain in the biogas
2 SO, and SO; are formed due to combustion, which are more toxic than H,S and cause corrosion
with water
CO; Low caorific value
Siloxanes Formation of SiO, and microcrystalline quartz due to combustion; deposition at spark plugs, valves
and cylinder heads abrading the surface
Hydrocarbons Corrosion in engines due to combustion
NH; Corrosion when dissolved in water
OJ/Air Explosive mixtures due to high concentration of O, in biogas
Ccr Corrosion in combustion engines
F Corrosion in combustion engines
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Fig. 1. Biogas cogeneration plant process

Table 2. Hazardous components and effects of biogas

Component Content Effect
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Fig. 2. The influence of gas humidity on active carbon
(redrawn from Herdin et a. 2000)
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Table 3. Component analysis result
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Fig. 4. Engine attached equipment failure case
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Table 4. Component analysis result by ICP
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Table 5. Concentration variation of siloxane with measuring location (4] : mg/Nm?)
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Wt i 0: 0: O 12028 | Of 13495 | 0: 0: 0: Of 17104 | O] 12332 | 0: 0: 0: O] 16167 | O] 13241 | O
1 i 0: 0: O] 4691 | O] 8337 | 0: O: 0: O] 398 | O] 6355 | 0: 0: 0: O] 3712 | 0] 5341 | O
2014.06.09
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Table 6. Concentration variation of hydrogen sulfide with measuring location (&< : ppm)
SHLA T b, 2o (H =4 A AEAE Seradd Ql9d)
20130831 .. 12 63 0 0

2} 83 0 0
3x; 99 0 0
42} 85 0 0
52} 78 0 0
62} 97 0 0
72} 69 0 0
B 82 0 0
o0131112 | 1A 190 100 50
2} 190 100 50
3%} 180 100 50
4z} 150 90 50
52} 140 90 50
61} 90 50 30
72} 75 40 25
B 145 81 43
201426 .1 140 0 0
24} 110 0 0
3z 120 0 0
4z} 150 0 0
52} 180 0 0
61} 180 0 0
72} 150 0 0
B 147 0 0
20140425 .. 1A 50 8 4
24} 40 3 0
32} 50 10 4
42} 40 13 4
5} 50 12 8
64} 40 11 6
72} 40 12 8
B 44 9 4
20140518 ... 1% 19 0 0
22} 19 0 0
3z 19 0 0
42} 19 0 0
5} 19 0 0
64} 19 0 0
T2k 19 0 0
ekl 19 0 0
20140609 ... 1% 150 0 0
22} 130 0 0
3z 100 0 0
42} 80 0 0
5} 50 0 0
64} 50 0 0
72} 50 0 0
B 87 0 0
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