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ARIN NGAOPHUTHONG: LIFE CYCLE ASSESSMENT FOR BIOGAS
PRODUCTION FROM FERMENTED RIDE NOODLE PLANT. ADVISORY COMMITTEE:

ANAT DEEPATANA, Ph.D., SOMCHAI DARARAT, Ph.D., 67 P. 2017.

Fermented rice noodle is one of business that still grow up steadily. Due to the needs of
the consumers, it has to increase the production capacity. The wastewater generated from the
process if not treated properly will affect the environmental due to the high contents of organic
compounds. The use of wastewater from the process is an alternative to produce electricity using
biogas generated by anaerobic treatment. In this study, we aim to use the Life cycle assessment
(LCA) as a tool to analyze the impact of biogas production from fermented rice noodle plant for
generating the electricity. The impacts including global warming, ozone depletion, ozone formation
human, ozone formation vegetation and acidification were considered in the LCA for biogas
production from fermented rice noodle plant. The results showed that the electricity produced by

biogas has affected to the global warming in comparison to other impacts.
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Def. impact — —1| — ) —
category Classification | | Characterization Normalization Grouping Weighting
|Inventory item I [ Impact category I

CFC —’I Ozonelayer depletion Cont. to OD

Human toxicity |——H Cont. to Human tox.
% 5
Ecotoxicity |———I"| Cont to Ecotoxicity
Dust
Global warming '——[’l Cont. to GV

\‘l Photo. oxidant |—I”| Cont. to PO

7' Acidification Cont. to Acidification
7" Eutrophication I’—l’l Cont. to EU
/vl Resource consumption |'——H Cont. to RC
|+ Land use |——|-'| Cont. to Land use

Cd

M

Single index

Q'u,%.ggﬁé
\ KR

\ 1\

Land
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BE X (CODinf, PJ, WWTP ~ CODeff, Py, WWTP) x MCFy; x UFy; x

ww,treatment,y - QWW,PJ,y

B, X GWP,y x 10° (3-14)

l)Elea.k,y = wa,treatment,y X (CODinf, PJ, WWTP - CODeff, PJ, WWTP) X MCFPJ X (1 - CFE)
x UFp X By X GWP,  x 10° (3-15)

PE VCH4,biogas,y X (1 - FE) X GWPCH4!y (3'1 6)
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Global Warming Potential
(GWP)
MIFINANDTZUUTIA U - - 0.42 - 0.13  0.022 -
(Eutrophication Potential
(EP)
msnldnalfnse vl - 006 - 0048 0028 - -
DONTHIAYU
(Photo-oxidant formation
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< a 1 o
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(Human Toxicity (HTP)
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o aurlanes (Kg CO, eq/mviag)
Diesel (ufudiasa / i Tasans) 0.3282
Fuel oil (iuan) 0.3075
Liquefied Petroleum Gas, LPG Mixed (ﬁ?%ﬁﬂﬁu mixed) 0.4122
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ATWNIANUIN V-1 ﬂﬁﬂWu’Jﬂ!ﬂﬁﬂﬁ%uJu’J;]ﬁ]ﬂﬁ%’]ﬁﬂlﬂﬂﬁ\ill’]ﬂéjﬂhﬂlﬂﬂﬂWﬁNﬁ@lﬂWcﬁ%’JﬂWW

a1 EF
a1 LCI GWP

EP(kg POCP(in Ap(kg  wagm Waga Wapm  Waau Ap

N3 (kgcf‘;z PO43- kg HTP SO, awp "M EP oocp HTP
uiha dsunar dsunen/ o eq/kg) ethylen eq/kg)
uue)
FU e
Ivnput
iR me/y 1.31E+05 4.81E-02 0 0 0 0 0 0 0 0 0 0
BOD kg/l 1.65E-02 6.09E-09 0 0 0 0] 0 0 0 0 0 0
COD kg/l 1.63E-02 6.01E-09 0 2.20E-02 0 0 0 0 1.32E-10 0 0 0
Output 0 0 0] 0 0] 0 0 0] 0 0
Aaitinw  kgly 2.71E+06 1.00E+00 0 0 0 0 0 0 0 0 0 0
CH,4 kg/y 1.55E+06 5.70E-01 2.50E+01 0 6.00E-03 0 0 1.43E+01 0 3.42E-03 0 0
Co, kg/y 1.09E+06 4.00E-01 1.00E+00 0 0 0 0 4.00E-01 0 0 0 0
H,S kg/ly 2.71E4+04 1.00E-02 0 0 0 2.20E-01 1.88E+00 0 0 0 2.20E-03 1.88E-02
N, kg/ly 5.43E+04 2.00E-02 0 4.20E-01 0 0 0 0 8.40E-03 0 0 0
2andn 0.00E+00 0 0 0 0 0 0 0 0 0 0
e mijy L.31E+05 4.81E-02 0 0 0 0 0 0 0 0 0 0
BOD kg/l 2.10E-04 7.74E-11 0 0 0 0 0 0 0 0 0 0
COD kg/l 7.49E-04 2.76E-10 0 2.00E-03 0 0 0 0 5.52E-13 0 0 0
1.47E+01 8.40E-03 3.42E-03 2.20E-03 1.88E-02
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a1 EF
a1 LCI GWP
ealilan k] (kgCO2 EP(kg ~ POCP(i Aptkg WAAM aaa Ep  HAA0 WafM Wanu Ap
eq./ PO43- nkg HTP SO, GWP * POCP HTP
uhg  Usunar  dsuna/ iy eq/kg) ethyle eq/kg)
1ue)
FU ne
Input
At kgly  2.71E+06  1.43E+00 0 0 0 0 0 1.47E+01  8.40E-03 3.42E-03 2.20E-03 1.88E-02
Output 0 0 0 0 0 0 0 0 0 0
Iwh kwh/y 1.90E4+06 1.00E+00 6.09E-01 0 0 0 0 6.09E-01 0 0 0 0
ADILAL 0 0 0 0 0 0 0 0 0 0
CO, ka/ly 4.25E+06 2.23E+00 1.00E+00 0 0 0 0 2.23E+00 0 0 0 0
N, kg/ly 5.43E+04 2.85E-02 0 4.20E-01 0 0 0 0 1.20E-02 0 0 0
NO, kg/ly 1.78E+05 9.37E-02 0 0.1300 0.0280 1.2000 0 1.22E-02 2.62E-03 1.12E-01 0
S02 kg/ly 5.11E+04 2.68E-02 0 0 0.0480 0.0960 1.2000 0 0 1.29E-03 2.58E-03 3.22E-02

1.75E+01 3.26E-02 7.33E-03 1.17E-01 5.10E-02
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MIMUIUANYMNAIUWAINY

MEFINN 1 AL, MeUMAIBLEaND 0.46 NN,
MBTFINN 5,543 A1.4./TU MeVIIMFBUOAND 0.46 X 5543 = 2,549.78 .
AadluRunlsenda=2,549.78 X 20.69 = 53.443.38 11N/

WA IMMsLeais ol TUN 24 AINYIAN 2560 51A1 20.69 LIN/NN.

=) = 1 % v A a
'ﬁH‘ﬁf“]f'Jﬂ'lW 1 au.u. MUIMUIVUAEA 0.6 AN T

=) [ = 1 % v A a
'ﬁH‘ﬁf“]f'Jﬂ'lW 5,543 aU.4./9U MmyumMmUIUUaLEa 0.6 X 5543 =3,325.8 a9l
AatluRunsenda= 3.325.8 X 24.79 = 82,446.58 UIN/IU

4 1
HU8LYie TN UAEE o U 24 NINYIAY 2560 5171 24.79 UIN/aA3T

METFINIW 1 AL, MeUNIINWAT  0.55 ans
MFFINN 5,543 A4/ MEUNINNWAT  0.55 X 5543 = 3,048.65 aA5
AadluRunssnda=3.048.65 X 10.2778 = 31,333.41 . UIN/IU

E4 H
HHELYA I11UIUULAT D TUN 24 NINHIAY 2560 5171 10.2778 UIN/AAT
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BEww,trcatmcnt,y = QWW,PJ,yX (CODinf, PJ, WWTP - CODcff, PJ, WWTP) X MCFBLX UFBLX BO X GWPCH4,YX
10°
a 14 ] 1
REREVIRE ANUKNY N M
¥ a A Yo 3
Quursy Psmnaninaevedlnsamsnaing m’/year 130,670
o w aol = Y =)
nszuumsthiadudenuy 5o 1ul
y
1 = g a A Y 1
COD,; oy wyre  AURAY COD VOWWAEMIIGNIZUIUMT  mg/l 16,317
fauu1ornma luil y
1 H %’ 1
COD,; oy wyre  AURAY COD VOWWASNFIUNTZVIUMT  mg/l 749
4
Pfmindenun1$orme 1l y
MCF, A1 Methane Correction Factor U494 0.89
Y =
nszuumsthiaiudesuylFemaly
nIAlgIU
UFg, A1 Model Correction Factor d115ua21m 14 0.80
1 o -7 90’ =
uuueuvensrUIUmMsthiaitdeuu'ly Default
=
p1malunsalgIu
Y] (2
B, 8R31MT A MFVNUVDINTLUIUMNS kgCH,/ 0.25
v
aideuny 13oma KgCOD,,, ...
GWP.y dnoamlumsriliinanizlanfouves  tCoeiCH, 25
) =
My
1 [
BEyyommeny,  N13U008MH13080290910NTEUIUMT  tCo,/year 9,052.50

4
faindenun13omelidl y

9
[ Y

AU BE, =BE

WW,treatment,y

= 9,052.50 tCo,/year

o ' &Y o [
2. ﬂ1u’]ﬂ!ﬂ’lﬁﬂa’f]EJﬂW‘ifl%’f]uﬂi$ﬁ]ﬂ’iﬂﬂﬂWilWWﬂWﬁ’lﬂfﬂ%%?ﬂ’lW

PE, = PE

leak,y

+ PE

flare ,y



$ 1 (4] 0o A
Tae? PE, = matassmaisesnszanainmsdaniiulassnuluil y («co,e/year)

PE

leak,y
y (tCO,e/year)
PE

flare ,y

[ (4] o [
= ﬂ'lﬁﬂaﬂﬂﬂwﬂéﬂ‘t’Jﬂ3$%ﬂ‘mﬂﬂﬁm'm'lan’lﬂ'l“ﬁ%’]ﬂWW (tCO,e/year)

65

' 1Y A = Ad < v =
= ﬂ'ﬁﬂafJfJﬂ']‘;lﬂj@uﬂﬁz%ﬂﬂ']ﬂﬂ'lclfslfjﬂ'lwv]ﬁﬂllﬁa%’]ﬂﬁz‘ll‘lllﬂllﬁ']llﬁ')ll/ﬂﬂ!,ﬂ‘]_lﬁlu‘]J

' 1Y A A Ad I v &
2.1 ﬂ'lﬁﬂaﬂflﬂ'lclﬂﬁ@‘hmigi]ﬂﬁ]'lﬂﬂ'l‘;]f(’]f'JﬂWWVITJhlﬂaﬂ?ﬂigﬂﬂlﬂﬂiﬂﬂiﬂu/ﬂﬂmﬂ

PElcak,y = wa,trcmmcm,yX (CODinf, PJ, WWTP ~ CODcff, P, WWTP) X MCFPJX (1 - CFE) X UFPJX Bo X

GWP, iy X 10°

a 4 [l 1
MRS ANUKNY N N
%l = ~ Y 1 3
Quuremeny V3181 1T8v09IA5IMI NG m’/year 130,670
o w %l = 9 ~
nszuIumsthiairdeuuy13e1me 11l y
[ { %’ H 1
COD,; py wyre  AURAY COD VoI UTONANGNTZUINMS  mg/l 16,317
fauun1$orme 1d) y
[ H %’ i
COD,; oy wyrp  ANURAY COD YOIUUTENAIUNTEVIUMT  mg/l 749
Y
e udenuu13erme 11l y
MCEF,, A1 Methane Correction Factor U949 0.80
Y =
nszuIumsthiaideuuylie1maves Default
Tasans
Aa A v I A ) o
CFE UszansnmuesseuuNINUTMUd ISy 0.90
NIZUIUMS Default
UF,, A1 Model Correction Factor §1%50a213 4 1.12
1 o Y 90}
uiueuvednsruIuMsthiaideuuy 1y
91MAVDI IATINT
@ %)
B, 8A31MT A MFVNUYINTLUIUMS kgCH,/ 0.25
E4
fariudeuuy13oma KgCOD,,, ..
GWP.y dnoamlumsliinanzlanfouves  tCoetCH, 25
9 =
M
1 (2 A (2 ~ A
PE, M3UaoeMBEOUNTLININMEFINNA  tCo,/year 1,139.19

o < v 3 =~
$9lnannszuuduswsaamnulul y
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PEﬂare,y: VCH4,bi0gaS,yX (l - FE) X GWPCH4,y
a J ] 1
WINPT ANUKNEY WY 1
(2 = A Y o
Vempogsy  UTNMMEUMUNNGIzUuNiale  tCH,/year 1547.05
T3 y
] a A o (4]
FE amlseansonlumswirialenias Open flare eff = 0.5 0.9
Hnuveszuumihate Tull y Emclosed flare eff = 0.9
GWP.,,  fnenmmlumsihldifannzlandou  tCo,enCH, 25
9 =
VBINMHFUINY
[ 9]
PE.., M51la0sMHiTosNTZINIANITIH tCo,/year 3,867.62
) 9 =
MM BININ
PEy = PEleak,y+ PEﬂare )y

=1,139.19 + 3.867.62

= 5,006.81 tCo,/year

1 (4] o A a
msantaniasenwsounszan (Emission Reduction)91nmsandiu Insansanansodlseuiv

9

Tadat
ER, = BE, - PE,
=9,052.50 - 5,006.81

=4,045.69 tCo,/year
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