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Biogas production from food waste added with crude glycerin produced from biodiesel

production

Somijintana Limsuk" Poonyawee Peantum” and Anurak Petiraksakul”

Abstract

The objective of this study was to produce biogas from food waste added with crude glycerin
produced from biodiesel processes by using 200 L of a semi-batch anaerobic reactor. In start-up state, food
waste was fed to the reactor at the range of average organic loading rate of 0.306-1.245 g/Lreactor-day (56.6-
230.2 g/day) giving the average methane yield at room temperature of 0.465 mSCHA/kgCOD and average
biogas yield of 0.789 msbiogas/kgCOD. In addition of crude glycerin at food waste loading of 1.245
g/Lreactor-day, average biogas volumes was increased from 36.8 L/day to 72.2 L/day and 90.4 L/day after
adding with 30.8 mL/day and 46.3 mL/day of glycerin, respectively.
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Winldludeudnauin 18 L wuunounananysnl
(continuous stirred tank reactor, CSTR) 4n11zid
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AAUNTE

WD FIR AR TN TR T R LA U
e uderonun (total solid, TS) WAz UBILIY
i:mmié’%\mm(total volatile solid, TVS), @lafasau
(total chemical oxygen demand, COD)dlafazans
(soluble COD, sSCOD) WALAITNUUILUL NALIETY
ATTIANTIOAIIN UAT ADINUUIUUY UATAAUYITE
AArnzdreaundeiauaes-soineadng (volatile

suspended solid, VSS) AN A uan9san13197 1

A1919 1 AMANLATEIARENYT NALTATU bR

q

a a ¢
AQUNTE
Total
Density sCOD TS TVS | VSS
s COD
g/cm mg/L Yowt %wt | mg/L
mg/L
Food waste | 1.13 139,061 14,824 34.4 33.6 -
Glycerin 1.05 | 2,315,815 - - - -
Microorganism - - - - - 20
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mﬂ‘ﬁmﬁﬂLﬂwmmiﬁﬂ@uﬁi@zﬁvﬂmﬁ) Wluszeizingn
Favain 46 1 1WSUR 47 BuiANnAme AL
a1u1sidns1tlaulade 0.082 uaz 0.157
kgCOD/Lreactor-day (LA®81W13 230 g/day RNNA
L 1aTU 30.8 WA 46.3 mL/day muansy) viu
svaz19an 38 5 TneiBunaunaeiuditAndaluly
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Gas counter

gﬂﬁ 1 fanginAnTEanInwaLne 200 L

3. ian1gatduauLazanlsguanisaiuay
3.1 USuaunannanlaradu

317 2 wansAn BT WANER T
WaANAINNTZaedudem (TS loading) UFNnufing
= A a vl i oA X A o
FonninanlalanANgu Inaa1U3u1nsve989
FonNNNszreewdass 56.6, 109.6 way 230.2
g/day WA edawindy 2.7, 18.4 uax 36.8 L/day

ANNATL WATLHANLT N ALmeFulne T U3uN

LAMBIMNTNLAN (230.2 g/day) WUINERTINITHAR
FradannEAnuiusauNan uidlefinisfansanann
AR AN TR NAHAR AN WA 36.8 11 72.2
Waz 90.4 Lday et Bunnnaimeiueds fiindnlil

|

vl 30.8 WA 46.3 mL/day ANaTsL (el

Andaun17lAN sCOD AN 2 WA 3 WNANNITDNAR
Aradanwld 2 ey 2.5 WNANNANAL) uazudIannT
WYALANNALIETY (MAY 85 1) wudnludasusndnan
NIUAARNITININIRALAARIAIN 90.4 Liday WAe
Wl 35.2 L/day

loading loading  loading loading loading loading
56.6  109.6 2302 2302+ Gly 2302 +Gly 230.2

a0amL 46.3mL
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90.4
140

120
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Z100

g0 l
60
' 35.2
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20
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- ) day
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loading loading loading loading loading
109.6 230.236 230.2+Gl 230.2+Gl 230.2

a0gmL 46.3mL

AN

1000

I [ay] feca]
] ] ]
] ] ]

alkalinity (mg/L as CaCQ;)
=t
[

10 20 30 40 50 60 70O 80 90 100 110
day

loading in gfday base onwetweight
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4 . . y XX
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andansdn wudRainisdasunlasdnsiniatlan
1797911904017 1 lurruudsunaunsalasus e 1s
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a g QI é’ :// s v
#1799 HANANTY ANt N e lusus s 16
L
JAnanad

loadin  loading loading loading loading
0566 1096 loading  230.24Gly 230.2+Gl 2302

2302 a0gml  463mL

1000 —4— ethanal
—@— acetic

ﬁSOO —— propionig
%600 —— hutyric
_g e valeric
=
= 400

200

0

0 10 20 30 40 50 60 70 80 90 100110120
day

loading in gfday base on wetweight
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3.6 A1 COD 212anannaanan
217 7 WaAdA1 COD 94t ANNaananndaunsin

A 99 COD 1a9tnTielugas 20 Fuusnaydl
ﬂ'"uzgqLﬂmmﬂqam‘?‘mumjm’éwmmme’a‘wﬁ’m
finudligannronazinasainn sl 19 ldvun
MEIANNENL 20 FuLsNAN COD BuilAnanad v
nnslaguudasAiniszaesudesinann 1096 &
230.2 g/day al@r1 COD gnaanandevsniads
Winfiu 713 Uaz 317 mg/L WASUAIRINNNTEN  NA
Wi rufNALLAEen1s (InaliU3unaiuAsa1unsvin
) AIBuNnINALmeTY 30.8 LAY 46.3 mL/day AN
coD  eanRuunliiuneii 372 uax 409 mg/l
pudiy uazilevganisiundeulaeivianig

=

LARNUNIN 230.2 g/day LN COD LaReaaetiniedl

¥ =3 2
winldnanasanties
loading loading loading loading loading
1096 2302 2302+ Gly 2302 +Gly 2302
308 mL 46.3mL

1000
= 900
o)
£ 800
g
= 700
%
= 600 713
z arz [ 499
£ 500 )
=
g 400 4 317 | 293
8 =
o

200 4

10 20 30 40 50 60 70 80 90 100 110

loading in o/day base onwetweight  Cay
5% 7 fin sCOD 218BNAINTIMN

< I S
3.7 ﬂ?mmmm AT LMEI‘IC’%,LLQS?.I’PJ\? LAIRSREUN

U

21l 8 fluArresuieiouauazansuiszie
Frasrnfaneenandesin WefiuiBuia naLmey
a1n 30.8 mL/day il 46.3 mL/day Tnanivualiial
N1922890I9IINWINIAN (230.2 g/day )AL
e aLnauann 1,494 mg/L ilu 2,694 waz 2,786

mg/L AMNAAL uazA1edudeszive lianuminT L

a1n 620 mg/L LTl 1,309 waz 1,248 mg/L ANAAL
LATMAIANNIN AN aTletARe I St e e 1
saqudeianuauazaasudeszine 18y 2,996 uay
1,472 mg/L muATAL lagdnsdiutasaasudessive

IaFauaendaianumiily 0.4, 0.48,0.47 waz 0.49

o o
RINAAU
loading loading loading loading
230.2 230.2+Gly 230.2+Gly 2302
30.8mL 46.3mL
5000

4000

3000 A
A

/
V2N
SARA

3% 45 55 65 75 85 95 105 115
—o TS _¢_Tvs

TS and TWS (mofl)

loading in g/day base onwetweight  day

5% 8 resudeisnnauazaesudsviveldanaanann
fandn
A oa . = P
a1n3t 9 WenNlTNunaLEeTUAIN 30.6
mL/day i1 40.3 mL/day $auAUNTTEaagudeTaNYin
VAN (230.2 g/day) W91 PFnnaaedudsazateing

]
oA

wn N IBLar ANt sl ana aRNNALTeTY

loading loading loading loading
230.2 230.2+Gly 230.2+Gly 230.2
3000 30.86mL 46.3 mL
2500
= 2000
o)
g V'J
= 1500 An ]
]
" o000 e
500
0

3% 45 55 85 TS5 85 95 105 115
day

loading in g/day base onwetweight

519 9 vasudeazateritzneanaingemin
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4. anUsguani1snaang
TunnsAnenszusvnistasaane LU lFannis
] o =l al aya
PRILARRINITIANAUNALEATU I BAN19z N TgWAN
srezanluni3udn 111 94 a1nn1maana bafn

Hmuetflutos 47-60% uarNaNARIBIRTRINULRAE

0.465 m°CH,/kgCOD  TiqruRHes (NanAnaa4finT

L]

Tanwiade 0.789 m’biogas/kgCOD) LaLLlaAIUIN.

=b_

NANARFADYDILTIL e LATIN1INAABILAIUI AN

Aszaeaudesin 230.2 g/day IHuaRARTRIANTHINY

' 1 ' '

Winriu 0.445 m°CH,/kgVs) ANanART AT Ang 49097
@ntiasileifleufanuaes Zennaki wazAnLy (1996)
=< vy a o o 6 o a

Felisenunananaasitaianinainyada linanan

fngianInd 0.46 m’(m°day) Nanunnd 37 °C Ay

al

0.68 m’/(m°day) NQEUnYH 55 °C WATN1INAABITD

]

Kim WazADLY (2006) 1318 BHaNARTaIR T2 NN

1% 223 LCH,/kgCOD WAz %CH, aglutae 54-

degraded
67% @21 Jagadish WAZANE (1997) TNENTUNANAR
wa9i TN wannuAs luliN0.5m’°gas/m’reactor/day
a A o o oo X ,
anvgnanaafisian wlueuideiliaigandn
=3 £ G| o a a 6
wwndan anatduanugaindnidouansdunitsae

'
a o =

qaunIEnsuluudsailiAaies 0,06 kg-
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