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IDEARI R a—F IDEAS! R £ By & IDEARY O —F IDEASY R £ By S5
011200000mJPN =45, 44f1, JPN kg |2 098100000mJPN |#E#nim AR, 44T, JPN kg 2
011211000pJPN /&, JPN kg '3 098111000pJPN K& f, JPN kg |3
011212000pJPN  |#&%, JPN kg |3 098112000pJPN  ;E&HEYHAE, JPN kg 3
011213000pJPN  R& K%, JPN kg |3 098119000pJPN | ZDthDiEYNHAE, JPN kg |3
011214000pJPN E—JLZ, JPN kg '3 098119200pJPN  %if-4aii, JPN kg 3
011219000pJPN DD E4E, JPN kg '3 098200000mJPN |E#imAE, 447, JPN kg 2
011400000mJPN  4#%%, 447, JPN kg |2 098211000pJPN  #f, JPN kg |3
011411000pBRA FEMESHACL, BRA kg '3 098212000pJPN  E&RHS, JPN kg 3
011411000pUSA FERESHACL, USA kg '3 098219000pJPN | Z DD E:HES, JPN kg |3
011419000pJPN  ZDHh D3k, JPN kg '3 098300000mJPN |B&FMI;HAE, 447, JPN kg 2
011500000mJPN L\43E, 44T, JPN kg |2 098319000pJPN | Z0 D &S, JPN kg |3
011511000pJPN | A L&, JPN kg '3 099100000mJPN | TA A, 447, JPN kg 2
011512000pJPN  [E£1LL L&, JPN kg '3 099111000pJPN  TA A, JPN kg |3
011519000pJPN | ZDHhDULVEEE, JPN kg 3

014100000mJPN  RbHEIRFMEY, 447, JPN kg |2

014111000pJPN  TAELY, JPN kg 3

014112000pBRA [&&5Z 1, BRA kg |3

014112000pJPN [ E&5Z W, JPN kg 3

014112201pJPN [ SESEF, (Jh) BB E X IREEE, JPN Kg 4

014300000mJPN #f-4a, 447, JPN kg |2

014311000pJPN  %if=4a, JPN Kg |3 <T—HRREFEICGLI-AE >

014911201pTHA M~ LEE (Fresh Fruit Bunch-FFB), THA Kg 4 4: T—AR—REFEA: BLEEE (fl: IDEADHTE )
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Dataset Reference Product Geography Unit mE
14075, 14085 market for sugar beet(E—) AAA . RoW kg 4
20696, 20918 market for wheat bran (/NE 5.9 F) XA X, RoW kg 4

(H#) ecoinvent, “ecoinvent v3.12 cutoff”
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B EESNSEEMANLDEEICDOVNT MRV IO 2L —2 30— ILERAVWTEEFER
VAR EzEHT 5,
o (BEB)EHOEHICIIMREENMEETEIaL—23VY—ILLERTES
- =Z#EREH T YA Emission Monitoring Cargo Route Finder ] https://service.mitsubishi-

logistics.co.jp/routefinder
- BARBE YT A EoEEIZE CO251E Y — )L (NX-GREEN Calculator) |
https://www.nittsu.co.jp/logistics _solution/it/eco solution/emission-cal.html

B EEMRICOVWTEANGEENEWNEE . REEZEAT 5.

% 7€ & D 51l
o BHVERE B _EEE 8,000km (FriE) +FE_E#§% 100km (Fi#E)
O |EUT—2-REE (%)
R - 44 (Laem Chabangi#) ~ &R &% : £97,000km

- K[E (Seattlei®) ~FE & : £98,500km
- 752 )L (Rio de Janeiroi#) ~ 5% : $926,000km

o ER#EIE:BE EHIE 100 km (FE)
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B REARIEER(=EEE  RAEHE)ITE - TLERT S0, HFIELEHEC OV TIFREERIZIG L
[REAHIBHEHIN TS, EBEOTFHEINTER100%, BEER0%DIGE ., BT T50%DIEEHFELT 5D TIEE
OCIERE(00%) B (10%X) D ESHIZFERAT 5,

B L ¥k (b ¥ 0i%) TERATESHRER DA (IDEA)

<T—HBREHEHITELI-GE>

4: T—ER—REFERA - BUVABUE (- IDEADIHTE &)
3 T—HN—REHEH: PREEDSHE (] IDEADGHTE M)

2: TAR—RZEHEA RS (6 IDEADAHTSEL G . 3EID)

R—R[ZEHINTLD,

XIDEAICIETEH RO% DR BALIEEHSN TG,

IDEAR® & a—F IDEAZ & £ Bfi mH IDEA&LSO—F IDEASL S £ Efi mHE
421211000pJPN | $kE#0%, 9, JPN tkm |3 441111222pJPN | bow 8%, 4AhD B, FEEEE 75%, JPN tkm | 4
441100000mJPN | E¥IBEEhE#HIE, B XM, 447, JPN tkm |2 441111223pJPN | Fovo8aiE, 42 B, FEEE 50%, JPN tkm | 4
441100204pJPN | bou g, 1.5 %K, JPN tkm |4 441111224pJdPN | b Bk, AV E, FEEE_F1Y, JPN tkm |4
441100205pJPN | bow i, 4Ah2 R E, JPN tkm |4 441111225pdPN | bS8k, 4h B, FEEE 25%, JPN tkm |4
441100206pJPN | bSw ik, 15b2 45K, JPN tkm |4 441111226pJPN | o P8k, 4V E, FEEE 10%, JPN tkm |4
441111000pJPN | E@EEE X, E%MA, JPN tkm |3 441111231pJPN | o o8ii%, 10b B, FEEEE 100%, JPN tkm | 4
441111201pJPN | bZv 85, 1.5, FEEE 100%, JPN tkm |4 441111232pJPN | ko 8%, 10b2 B, FEEEE 75%, JPN tkm | 4
441111202pJPN | bZu %A, 1.5V, FREE 75%, JPN tkm |4 441111233pJPN | bZu 8%, 10b2 B, F58 3 50%, JPN tkm | 4
441111203pJPN | k5w o8k, 1.5 5, FEEE 50%, JPN tkm |4 441111234pJPN | k5%, 10b B, FEHE_ Fiy, JPN tkm |4
441111204pJPN | k5w oEaiE, 1.5 B, FEEE Fiy, JPN tkm |4 441111235pJPN | FSwoigi%, 10b B, FEH R 25%, JPN tkm | 4
441111205pJPN | k5w o8, 1.5 5, FEEE 25%, JPN tkm |4 441111236pJPN | S ik, 10b2 2, FEEE 10%, JPN tkm |4
441111206pJPN | ko o8miE, 1.5 5K, FEEE 10%, JPN tkm |4 441111241pJPN | FSvo8aE, 15h B, FEHZE 100%, JPN tkm | 4
441111211pJPN | bowP8iiE, 2bU B, FEEEE 100%, JPN tkm |4 441111242pJPN | boo 8%, 150 B, F58ZE 75%, JPN tkm | 4
441111212pJPN | bov 8L, 2b 2 B, FEEE 75%, JPN tkm | 4 441111243pJPN | b5 o8E, 1585, FEEEE 50%, JPN tkm | 4
441111213pJPN | b sk, 2b 25, FE#HE 50%, JPN tkm |4 441111244pJdPN | k5%, 15h 5, FEHE Fiy, JPN tkm |4
441111214pJPN | b sk, 2bU 5, FEHE_F1, JPN tkm |4 441111245pJPN | FSwoigi%, 15h B, FEH 3R 25%, JPN tkm | 4
441111215pJPN | bow P8k, 2b2 B, FEEE 25%, JPN tkm |4 441111246pJPN | b5 o8i%, 15 B, FREZE 10%, JPN tkm | 4
441111216pJPN | bZw 8k, 2b2 B, FEEE 10%, JPN tkm |4 441111251pdPN | koo 8%, 20b2 B, F58 % 100%, JPN tkm | 4
441111221pJPN | bZv 8k, ALV B, FEEEE 100%, JPN tkm |4 441111252pJPN | k5w 8%, 20b2 B, F58ZE 75%, JPN tkm | 4
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B b &k (b 0ik) TIERATESREREADHI (IDEA)

(#EE)

IDEAZLZa—F IDEARI R4 HE 28 IDEAS! Fa—F IDEAR! R4 By 58
441111253pJPN | bow oL, 20b2 B, FEEE 50%, JPN tkm |4 441113214pdPN | R on—")—#izk, FEHE 16kL, FEHE_F1Y, JPN | tkm |4
441111254pJPN | bow 8k, 20hU B, FEEEE_F 1Y, JPN tkm |4 441113215pdPN | 2o 0—1)—#ik, 882 16kL, FEHZE 25%, JPN | tkm | 4
441111255pJPN | o8k, 20b 2 B, FREEE 25%, JPN tkm | 4 441113216pJPN | Ao /00— —#fk &2 16kL, EHZE 10%, JPN | tkm 4
441111256pJPN | 5w Bk, 2005, FEEE 10%, JPN tkm |4 441113221pJPN fl;qbn—l)—ﬁﬁiz, TEH = 20kL, FEHE 100%, tkm |4
441112000pJPN | /NEUERHE, EEMA, JPN tkm |3
441112201pJPN | b, 4\, FEEE 100%, JPN tkm |4 441113222pJPN | Ay 0—1)—H&ik, FEEE 20kL, FEHE 75%, JPN |tkm 4
441112202pJPN | FSv2#iisk, SA /Ny, FEEE 75%, JPN tkm | 4 441113223pJPN | Ar/0—!)—#ik, FEEE 20kL, FEHE 50%, JPN | tkm |4
441112203pJPN | b5 2z, SA /N>, FE#E 50%, JPN tkm | 4 441113224pJPN | B 0—!)—#ik, THE 20kL, TaEE_F19, PN | tkm |4
441112204pJPN | kSv o8z, SAbh/\Y, FEEE Ty, JPN tkm | 4 441113225pJPN | Ao 40— —#fizk, HE#E 20kL, HE#%*E 25%, JPN  tkm 4
441112205pJPN | kSv o8k, S\, FEEE 25%, JPN tkm | 4 441113226pJPN | 2> 90— —#fizk, HEHE 20kL, #EH % 10%, JPN tkm 4
441112206pJPN | b5 8%, S /32, FEEE 10%, JPN tkm | 4 441114000pJPN | EEHB)EHEX, EXA, JPN tkm |3
441113000pJPN | 45iEFIRE#E, B2 M, JPN tkm | 3 441114201pJPN rswﬁ%, Bh5v9, FEEZE 100%, JPN tkm | 4

vHO—1)—; (2 ;% 100 441114202pJPN | b5 ok, 85wy, FEEE 75%, JPN tkm | 4
44111320Tp PN j}"’/N,]D IR B T R 100 il 441114203pJPN | kv o8, BEh5v Y, FREEE 50%, JPN tkm | 4
441113202pJPN | #oy0—1)—#aik, FE&E 10kL, FEEE 75%, JPN | tkm | 4 441114204pJdPN | bSwokisE, B hSwy, IEEE E1Y, JPN tkm | 4
441113203pJPN | 2o y0—1)—#aik, FEEE 10kL, FE&E 50%, JPN | tkm |4 441114205pJPN | Tk, Bh5vy, FEEE 25%, JPN tkm | 4
441113204pJPN | #oy0—1)—#i%, T8 = 10kL, FEEHE_FH, JPN  tkm |4 441114206pJPN | bZw o8k, BbSv Y, FEEE 10%, JPN tkm | 4
441113205pJPN | #oy0—1)—#ik, FEE=E 10kL, FE&E 25%, JPN | tkm | 4 442100000mJPN ¥ EBEE:E, HRA, 447, JPN tkm | 2
441113206pJPN | #oy0—1)—#i%, FE#E 10kL, FEEHE 10%, JPN | tkm |4 442111000pJPN | E:EH#%, BRA, JPN tkm | 3
441113211pJPN Buyn—1)—E%, FEHE 16kL, FEHEE 100%, tkm | 4 442112000pJPN | /N EE%E, ERA, JPN tkm | 3
JPN 442113000pJPN | #5IEFRRE#%, BRA, JPN tkm | 3
441113212pJPN | B9 0—!)—#i%, TEE 16kL, TEE 75%, PN  tkm 4 442114000pJPN | 8RB E#E, ERA, JPN tkm | 3
441113213pJPN | #oy0—1)—#aik, FEEE 16kL, FHEE 50%, JPN | tkm |4
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3 T—AR—EFEH: hIEEDSEE (] IDEADGCHT L &)
2: T—AR—&HE A ELAEE (] :IDEADAHTEL & . 3EID)



@ #

—

@3- AR
@ %8

K-

Exmpm ©%#

REMT—2DINER & (wE)

B L& (b ¥ 0iR) TERTESREL DA (IDEA)
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IDEASLFI—F IDEARL & £ Bfr & IDEASY & O—F IDEASL T Bff RE
451200100pJPN | LNGH#>h—#ii%, JPN tkm |4 462100000mJPN | fiiZe8i%, E¥, 447, JPN tkm |2
451200101pJPN | FihA2>h—#%, <8HDWT, JPN tkm |4 462111000pJPN | fiiZEsgx, EREY, JPN tkm |3
451200102pJPN | [FihA> h—E#iE, >8ADWT, JPN tkm |4 462112000pJPN | finZesdk, EREY, JPN tkm |3
451200103pJPN | BimE FAH—#i%, <8FDWT, JPN tkm |4
451200104pJPN | BimE FAH—H#iE, >87FDWT, JPN tkm |4
451200105pJPN | ZD 1t/ )L EfnEa%, <8FDWT, JPN tkm |4
451200106pJPN | ZD 1t/ )L RfnEa%, >87FDWT, JPN tkm | 4
451200107pJPN | O T fa#iix, <4000TEU, JPN tkm |4
451200108pJPN | a7 #h#ii%, >4000TEU, JPN tkm |4
451200109pJPN | A icfihEmiE, <87HDWT, JPN tkm |4
451200110pJPN | A fihEmiE, >87FDWT, JPN tkm |4
451200111pJPN | Sk8LE M€, <8BDWT, JPN tkm |4
451200112pJPN | #k85L A fhEa%, >85DWT, JPN tkm |4
451200113pJPN | AR T FHin#fE, <4000TEU, JPN tkm |4
451200114pJPN | AEIL Tk, >4000TEU, JPN tkm |4
452200000mJPN | [RffiggE, 4, 447, JPN tkm |2
452200100pJPN | 7x!)—#a%, JPN tkm |4
452211000pJPN | Nfii & ¥ftaEdiE, JPN tkm |3
452212000pJPN | PAff il X A, JPN tkm |3
452213000pJPN | Fuir—/\— - B EE, JPN tkm |3
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EHET —ADOREHEDR DR DR (FE)

B AT REEEFERT S,

B HZIE IR —EHEBEXHITHMOBULALZMGEE. UTORXREAWNSIENEZLNS,
BENHEBEREKWh=EBEREM] X BEHHEE (3753.0. H%0.5) [KW/m3] x FEEEFHE[h]
B HEE=ZL. Hermann & Patel (2007)AYEE R AEE D BIRHEEMIEESTETULMR
EL-RRAMEICEDCCRRIZDODDWTERIFHEVLD, #HEH. K. ALV =TI RILEF—F
BIZHFETE2LETHOERNEFTNTOSEEEIN TSR,
- FREBEBEODIRILF—FES 3 KW/m3
- BREBEOIRILF—FEES 0.5KkW/m3

D SKRABRT—4%% B -EL—OICFSEEL VO STH IRILF—HEEIBRREREICEOTREKEH DI LN

OFFEER. £-1% BN TV, Kreyenschultes(2016) AL SREABRIERELLIC. HEBETILERWV AT —ILTY
BT —4 - R EEE To2aL—iavFTOUTOREEZRLTLNS,
fF ERmENE | ERShIBA BE  BE TRLE—RE
& ES—T Vb mEPEEE AR B il Fiy 8K F—4)L
Corynebacterium 225 mmol/L/h Fehn 27 h 2.61 kW/m3 | 11 kW/m?3 73.5 kWh/m3
glutamicumlZ &% (BfERZELEEIC (ii;;—?‘u:44%\
)3 ERL O EERTE AEN40%.
SRR RAEA) B16%)
Aspergillus terreus | 34 mmol/L/h /NwF 180 h#2E | 0.51 kW/m3 1.5 kW/m3 | 93.5 kWh/m3
[CKDAFAVERERE | (EERIR52hICE (GBS :#930%.
ZEL. ZDOEED) AHEN:$940%.
i $930%)

(HE)
[1] Hermann, B. G., & Patel, M. (2007). Today’ s and tomorrow’ s bio-based bulk chemicals from white biotechnology. Applied Biochemistry and Biotechnology, 136(3), 361—
388. https://doi.org/10.1007/s12010-007-9031-9
[2] Kreyenschulte, D., Emde, F., Regestein, L., & Blichs, J. (2016). Computational minimization of the specific energy demand of large-scale aerobic fermentation processes
based on small-scale data. Chemical Engineering Science, 153, 270-283. https://doi.org/10.1016/j.ces.2016.07.016 -99 -
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B EE FRBEBEOR T ATV BRRGES BRBHER) ZROLIEHALNSG, £
D=, SRABRC/NAOVIREBRTIIEBERNERT IHRELTIREL THENEETHS.

B PR —)LIZE T BHBRICE > TR ELBRBEEE[mmol/L/hNah->TWSIEE. BRETE
DF=OIZSEICHELIMREDHIELTUTAEITFEND,
BTE(ZHRLT=Kreyenschulte 5 (2016 DX Tl FEETIILEFRAWNRYy—ILT7YTI2al—
2avIZ&Y 100 m3DNAA YT IE—IZETAIRILE—HEEX . BEOHINEHERNTR/IMET
LEtEEEE,
TR BEBIHEEZ1~200 mmol/L/hDEBFETELSELE RIRIILF—HEE(ERKS

kWM LIGAETE R LT ERNMICEMT 2ERERLTLVS,
(=BEBLZOERNK: TRIILX—HEEKW/M3]=0.04 x EERFEENEE[mmol/L/h]

XRAT—WTITD —ATRROBR - AH-BHO L RIBEABIEEICE-TEEL. BMRBHEEMEVNLRZHO
R BN EHKRE BEBHEEN LD ONTHEHFORENNKLGETELE R,
(Z DS EIFH)

B A EEROF ES(2000)NE R AR IELIZEEBIBOEDEREHRESTLTHREL TS,

BENGIEEBOLK
- BIERF 18 HAE/ERE 0.7 ZRER/MARE S5m(KBEETIE1~2m"),
EHENH:6 KW/Mm3 (RBEEZETIEX2 kW/m3) . ERIEH/EFE 1.4, EF/FERE:0.38,
EHERFE:5.5m/s
KAEL-EEEOBSE (X TFHEA3M3, FRES.7m?
SSERRVE#HERRIEEEOBTELEDICENL., EREEMAR=Z. EHEH. E
RIBRIIBELEEBITEDLT S,
(i) - EBEEORE (V)[MmILEREH (PV,) kw/m3DBEE : PV, = 5.7 X V, 025
[1] Kreyenschulte, D., Emde, F., Regestein, L., & Blichs, J. (2016). Computational minimization of the specific energy demand of large-scale aerobic fermentation processes

based on small-scale data. Chemical Engineering Science, 153, 270-283. https://doi.org/10.1016/j.ces.2016.07.016
[2] £ BB, hEFpERE . MEZEEBIEEE DR y— L7y T TXLERAEEEOEHRPIT LRI RHRNE $£26% £45(2000)
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®§§§Eﬁw:ﬁ_9 B EREEICETAER. AN\ TFEOALNT S RIET D,

B N\A/OvrRERICTT—4Z0ET 5,
B ZOT—4%3E2. TOERIIAL—E—FICKYBERT—ILOFHEZ#HAT 5,

@I (AYFRRT—2 W NAOVMARICTT—AEMEL. BELAEBRBAORT—IVT7vIDEEEEEET. D

EZOFEER P8k T OEEEMT 5.
DIRBBTSELE  w SHHBISTT—SERAT 5.
REEER " EOF—FELEI, TOLRSIAL—I—HLUBER T — L OEDEERET B,
" SHRBBRICTT —SEMEL, BREERBEAOR T — LTy IORBEERET. TOT—4%
e TOEEHEAT 5.
OSRBBT 55T | J5y WENBHEEALABRBONRTNENTS 5. ThABLLES, SRR
DELHAELE  OEWHRRNEEAT S,
R " u mpr—seEREEERT S,

o (BZH))Bippus>(2024)1M, TOE AL IaL—YavfERICE DIV /VIILTY R =LY EYRE
FEDLCATIE TIE., 10 m3HEEHE - 1 #96,000kg DR E TEEDFEFHEERL TS (RESHE)
(H88)

[1] Bippus, L., Briem, A. K., Beck, A., Zibek, S., & Albrecht, S. (2024). Life cycle assessment for early-stage process optimization of microbial biosurfactant production using
kinetic models-a case study on mannosylerythritol lipids (MEL). Frontiers in bioengineering and biotechnology, 12, 1347452. https://doi.org/10.3389/fbioce.2024.1347452
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NAOYMREOMELAE (T—2INEAE ERET—FIZEITOERYIaL—a3)

B—Hyk I /D)LY R =L E YR (MEL)

HEHEZX—)L:10 m3 (10 kL)
EEAR NV FEE. IR

1EERFHE 336 h

Raw materials

(HHE)

ll,OSOkg“ Oil substrate

[500kg | Pre-culture

‘ 336 h | Reaction time

Emissions
T co,
Fermenter

10m* | Reactor volume

i

4,675kg | Culture medium

[ 550kg || pH regulation >

Temperature
regulation

Cooling
water >

30°C | temperature

6 pH

e
Stiw Aeration #ﬁg

1kW/m?* ‘

’0.5wm‘
> k1
. ] .| €
g g £l =
@0 W S w

Operating materials

Culture broth

[ 7,100kg

|

Downstream processing

BRCIRE A RE R RDFDE

IiE an B EEME

BR EEESR 201.6 nm3

B T 2177.28 MJ

A EH 201 MJ
K (ZHOR) 73.9kg

EHRE TOERERK(RARARHEEK) 1991.2MJ

D7 o8— BEZES (RAHRHkK) 500 kg

WE

YT 98— BAAK 2000 kg

R KERAEFRU™ L 1000 kg (2%)
EEZRS (RARHRHEXK) 95.4 kg
E5 17.4 MJ
EHEZES 1.82 nm3 (6 bar)
TRBg 25.9 kg (96%)
K 174 kg (IREREBEMHIE)

[1] Bippus, L., Briem, A. K., Beck, A., Zibek, S., & Albrecht, S. (2024). Life cycle assessment for early-stage process optimization of microbial biosurfactant production using
kinetic models-a case study on mannosylerythritol lipids (MEL). Frontiers in bioengineering and biotechnology, 12, 1347452. https://doi.org/10.3389/fbioe.2024.1347452
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Candida bombicola% FAL‘f=Sophorose lipid & E DM E UL

MXD/HT —FESEITEET S HELVENIZLS-20

Input: C02 Output: CO
100.8[4g] T .19 100. 8[4d] Input: 2 Output:
3mg 9.62[kg] Tfy—)o g 9.62[kg]
Bg—> N 1)
JI)L3 Z—>1 2 e B —— = >t — (BFERTF)LihE) >
_ ‘ TFI
it 5} s 2 H)a—2 2908 ) 2000 g GRS EE) 1080 g
Yeast ﬂ’ == a— apo 900 g B TF)—>
N-base (250 mL7323) e ———
. 459
0.2g | (E#&E:100 mL) BT —2p
' (NH4),SO, ——» 2009 1. ...
K 2889 459 (15 LIv—) l BA0R0D)
g (MQSO4'7HZO—> (b9 L) (2020k>\;v_<i; 15min)
T Nacl—229,]  25C,96h  [FPRipEEm—»
BH(EE) CaCly-2H,0—22» 34 ¢
(210 rev./min) N Cad ”(3%'?%;% » HEKALIEE
@kw x 30h K —
98.8 49 7293 g 7392 .
K—p > K > —» BURK
0, 2969 —1 T
[31/] Davila et. al, Aopl. Microbial Biotechnol. 38: 6-11 (1992) BRI BHGEX) &N
LY, 15 (1) EE R A]) (600rpm) (1 v/v/min)

OkWw x 96h @KW X 96h
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REMT—2DINERE

B EETEOREMOBITLLTOREY,

IEETETERTESOREAMDA (IDEA)

<T—HREHKIISCI-ME>

4: T—AR—REFEH LA EE (] IDEADIHTE &)

3. F—AR—REM A RIRE DA BUE (Bl IDEADGHHA)

2: T—HAR—REFEA ELVSEE (4] : IDEADAMTEL 5 . 3EID)

IDEA& Za—F IDEASY & & HEp SE IDEASISZO—F IDEAS & BH{r SE
162319202pJPN | [E#EZERL, 15m3 per min 23X, JPN Nm3 | 4 162900000mJPN | ZDHhDEMLFE T EE S, 447, JPN kg |2
162319203pJPN | [E#EZE S, 90m3 per min 75X, JPN Nm?3 | 4 162949000pJPN | BN GELNVERIEZ T ER S, JPN kg 3
169919100pJPN | 77K, JPN mé 4 163214000pJPN | Elk (A HiEFEEZ S T), JPN kg 3
092211000pJPN | &X, JPN kg |3 163214102pJPN | EElg, RUASFFILE, JPN kg |4
095100000mJPN | #8%E (¥, WL L), 447, JPN kg 2 162111000pJPN | JKE&1EFR1Uo L, 100%, JPN kg |3
095111000pJPN | ¥8%E (#8%, E¥EEL), JPN kg |3 — (LERERVTEERRN SEFBEF M)y LEFHE) kg |1
095111200pJPN | #8%E, HL v, 8- ER S, JPN kg 4 162949227pJPN | BRIE< S Ry Ly, B25E, JPN kg 4
095111201pJPN | #£%, H#8-EIR 8, JPN kg 4 162921000mJPN | BiE&, 98%, JPN kg 3
095200000mJPN | FhyE#EEL 4#7, JPN kg 2 162921101pJPN | Bilg, &8, JPN kg 4
095211000pJPN | #5504 JPN kg |3 162921200pJPN | FiEg, $AEI4%, JPN kg 4
095300000mJPN | SES5%E-7kdpéd - EIE1L#E, 44T, JPN kg |2 — (ERZEAVTEEmERDORB T R LEHE) kg |1
095311000pJPN | SES5%E, JPN kg 3 162923000mJPN | hUry LB 48, IPN (U EEKFRHU D LEDRE) kg |1
095312000pJPN | Kb, EZFHE, JPN kg |3 091419000pJPN | ZDHDEE G, JIPN(N\ARYRThL DHE) kg |1
095313000pJPN | EiE{b#E, JPN kg 3 094919000pJPN | fthi=/r SN A VAR, JPN(BRTXXORE) Kg |1
163900000mJPN | ZD DB LFE TR T 447, JPN kg 2
163949000pJPN | ftlc SN VVEEZ T X8 &, JPN kg |3

EETECTERTESERESDAH (ecoinvent)
Dataset Reference Product Geography Unit mE

8192 market for magnesium sulfate (FREE< 7 R I L) GLO kg 4
19509, 21439 market for soybean meal (RFhL DR E) BR, RowW kg 1
3322 market for protein feed, 100% crude (EF T X XD E) GLO kg 1

(HH#2) ecoinvent, “ecoinvent v3.12 cutoff”

(HH) ENHREAKEAN EERTREMERN KR FEHERM
IDEASR, ILCIT—%~—X IDEA version 3.5.1]
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REEE OIS X

B ABNEEHELLTREL, IRBEADOCL—T1I)TA(BAF) ICHLTEZDREDREMZERELS.

EEBRT—2OWEAE

B IEETOLRADOLERIRRIEIHIIBE—MWRIETELDIZHL, THRODEH -BRIFBITOFIMNIIKFELTIES:
HOMELIHY., ZETHD, TD=H. KAARSA2 (EE#HR) ver. 1.0TIISEERZIR L., HOEE I
ver. 2.0 LA TEMFITI,

€L P
NAFTOFIrD B - BRIBEO—MEMLGEI0—%ZR 0, BRI 58,

- Harrison, R. (2014). Bioseparation Basics, Chemical Engineering Progress, 36. https://www.aiche.org/sites/default/files/cep/20141036a.pdf

(&5 X#]

RETUHIERRICES TA2EXER/N\1/A70RADEIVAN) —LTOCADETIVT DE=HIZ. MWERUVIRILT—DA
URVUN)T—AEIR LT BEXCel BT ILEHEE,

- Harding, K., & Harrison, S. (2016). Generic flowsheet model for early inventory estimates of industrial microbial processes. Il. Downstream processing.
South African Journal of Chemical Engineering, 22, 23—33. https://doi.org/10.1016/j.sajce.2016.10.002
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B IREZEOMESE

o HIKRUEEYDOILIEIEVNIFBDREMMAIDEAFD T —FIN—R[CEHINTLS=H, TENTLDF
A EZFIEELTREMZRLACLETEEMZITA S,

o NIZKYBEIZIRIBEEZEZX I TESIN., CNODREGITHIKPCHEEMOHIK(EEHF)ZEEL-LDT
[FHEWZEITSEENDBETH S,

KFEEE IKAnE
o ol . HKILEO _
GEENE) JR B {5 IR s A = B B B
INTWB, =120, HEK/E
EYDBHI-YTHY. B

REMRES FEEYNIED & (45 BEAKDBOD) ()[R 84
EEH0E ccne) LT O REABE,

EEEBRT—2OWNEAE
B OREDREAM)ANEREEL- LT, REBAEMNHKERVEEMRESZTRET D,
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Onm-rn SRS © e

[RENT—2DUNES %

<T—BREHEICHLI-ME>

4: T—AR—REFEH : ZSLNEEE (5] IDEADIHTEL T)

3. F—AR—REMA: HIE DA RUE (Bl IDEADGHIR)

2: T—AR—REFEA ELVSEE (4] : IDEADAMTEL 5 . 3EID)

HEKNE TR TERTSHREMLOH (IDEA)

IDEAE RO—F IDEASL 2 £ By R IDEAR RI—F IDEASLG % HEfEy 2%
881800000mJPN | F/KEALIE, 447, JPN m3 |2 882202238 BEANANIR, EEEEY, TKER, RICERBEFT kg 4
pJPN | 70
881811000pJPN | F/KELE, JPN m3 |3 O, JPN
882202000mJPN | FEREALEE, FKiEIE, JPN kg |3 882202239pJPN %ffgi%]b ﬁﬁ%ﬁ%ﬁm, TKER, ZOMDOTKER kg |4
882202201mJPN | ERENE, FTKBERDILHEILFRBRDER, JPN (kg 4 Hﬁi é‘,zk;%w%l?)bﬂ@ EEEEY TKER kg 4
S S AL RS . " Ez) 5 —, & , /5iE,
882202202mJPN ﬁrﬁ@ﬁ, TKFBRDS>EHEILFREBRTEVED, kg |4 882202761pJPN " O\
. T 882203000mJPN | EEEAE, 5 (T/KFRZERL), JPN kg |3
HITALER, BEEREFREEY, TKFBEDSILHEILFTEHRK k 4
882202211pJPN | ELEIE RERRY e Rk |k 882203201mJPN | EEBEALE, LGSR, JPN g 2
1Y IR EEEEY FAEREDSLELEREE | k 4 BEANILIEE, ERBEREY), TKER, TOMOTKER kg 4
882202212pJPN | 50, JPN 0 92 £ 9 882202239pJPN | (e i N
220023 1pupn | VLR EREN, THSEOTLHISRGR ko 4 882202761p PN | Dok FMAET AL BRERM, TARE, ko 4
88220223200PN HHIME EXEEY FTAERNDSSLMELEREE kg 4 882203000mJPN | EEEEALIE, 5B (T/KBiRZERRL), JPN kg 3
P THELED, JPN 882203201mJPN | EBEALIE, K5, JPN kg 4
AR, EEREREY, TKEE a0 FEKHER kg 4 882203202mJPN | FEBEALIE, BERE - WS X -EFEEMETIE, PN kg |4
882202233pJPN ﬁbfﬂjtgﬁu:‘lt7}<5€;‘Ea)5}%§§wrz‘<'hﬁr-a>¢%£n (B% 882203203mJPN | FEREALIE, &y %514 R, JPN kg |4
PRI - e
: 882203211pJPN | BITALIE, EEEEEY), £/KFER, JPN kg |4
BRE, EEREY, TKEE 50 FREFNESR kg 4 - o
882202234pJPN | ML THiKL=T/KFRDRBKFETOREN (FiB 882203212pJPN Eﬂmﬁbﬁfﬁﬁﬁm BER-RERMRFME kg 4
#RIE), JPN i5iE, J
BHILE EEEEY TAER SHTHESEE kg 4 882203213pJPN | 1BI7ALIE, B RERY), RERFHILEERE, JPN kg |4
8822002350 pN | L THUKLIZFAERD S BIRTORE ($BW 882203233pJPN | BEENALIE, EXBEREY, SLEXHHILERE, JPN kg |4
P ARBEIURENRIF, — BB X B R RBE R FEBR]), 8822037610JPN BioK-EIRIBT )L —, EEEREEY, LKFE, ko 4
JPN P JPN
BEAALER, EERBEEY, TKERE, ARREERIZTHR kg |4 BiK-BZIRAMIBT R )L —, EEEREY), BRE-® kg |4
882202236pJPN | 3 Clik L1=TF KB DBER, JPN 882203762pIPN | e g e mimi 538 JPN
BEAALEE, FEEREEEY), TKIER, ZEVGARBRR kg |4 8822037630JPN BiK-PZIRMBI R L X — EXEEY, REXEH kg |4
882202237pJPN | BERKR- = BiR BRI BIERKR - A —H—IRTOD PP M5 IR, JPN
BeX) (ZRHASE), JPN 882500000mJPN | T2 KALE, 447, JPN m3 |2

(HH) ENMHEMAFKEN EEHNTRAMER REMFEMELM IDEASR. TLCIT—4~—X IDEA version 3.5.1]
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<T—HREHEITHLI-RE>

4: T—AN—RZEFEMA B EBE (B IDEAD TR &)

3 T—AN—REER  FEEDSHE (§]: IDEADGH R &)
2: TAR—RZEEA ARV EUE (6 IDEADAHTSE & . 3EID)

HEKME TR TERTSHREMOH (IDEA)

IDEAR® Ra—F IDEAZL & £ Bify RE
882500101pJPN | SEMEEIRALERZEH, HiKExG, JPN m3 4
882500102pJPN | ;E14;5EALEAZEHA], BOD& R, JPN kg |4
882511000pJPN | TEHE/KALIE, JPN m3 |3
Nyl —F Ry NG HEE=S Y

882511200pJPN ﬁ:j%@ﬁﬂ- EX, KERNSURFAERA, £kE, |m3 |4
Nyl —F Ry NG HEE=S

88251 1201pJPN \/Jm;%miiﬂ' EX, 7Kﬁlﬁl\7/xummﬁﬁ, I%FH7K, m3 4
Ny 31 —F =Y NN HEE=4

882511202pJPN ﬁ%ﬂijﬁ*ﬂ' EX, KERNSORAEA, K, m3 |4
N L — PN =~ ErE=4

882511204pJPN ﬁ:;ﬂr:jzm&ﬁ EX, KERNSUORFERA, KEK, |m3 |4

(H#) EIHEFAEEZN EXRTREVRA RERFHMEAFT IDEASK, [LCIT—2~—X IDEA version 3.5.1]
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<T—BREHEICHLI-ME>

4: T—AR—REFEH : ZSLNEEE (5] IDEADIHTEL T)

3. F—AR—REMA: HIE DA RUE (Bl IDEADGHIR)

2: T—AR—REFEA ELVSEE (4] : IDEADAMTEL 5 . 3EID)

BEEYILETIETERTESHREREAMDH (IDEA)

IDEA®! §iO—F IDEASL 514 BT S IDEAZ Fa—F IDEASL S £ Bify RHE
881600000mJPN | —fEEEY A%, 447, JPN kg 2 881613201mJPN | HAR{LALIR, —AREEZEY), JPN kg |4
881611000pJPN | #3718, —fREEZEY), JPN kg |3 881613202pJPN | £CH D HEARIL IR, —ARFEZEY), JPN kg |4
881611200pJPN | BT J01E, —AREEZEY) (CAH B EHHEMZERL), JPN (kg 4 881613203pJPN | BIER D HEIE{LNIE, —AREEZEY, JPN kg |4
881611201pJPN | {7 JLEE, —AREEZEY), BT ZXAFvY, JPN kg |4 881614201mJPN | B ESDE#HE, —iREZEY, JPN kg |4
881611202pJPN | HHIT AL —fEEEZEY), B3+4E, JPN kg |4 881614202pJPN | BRAIXSDERFHME (RZIRNIE), —ARBEZEY), JPN kg |4
881611203pJPN | HHITALIE —fEEEZEY), #4E, JPN kg |4 881614203pJPN | BAESOEFME (EFNE), —AREEY, JPN kg |4
881611204pJPN | IESTALIE —ASEEZEYY), B - A%, JPN kg 4 881615201pJPN  C#EF1A% (RDF)1E, —fiRBEZEY, JPN kg |4
881611205pJPN | I JLIE, —AREEZEY), Mi#E%E, JPN kg |4 881616201 BRERRON\AFT—EILREHE, —IREEY, kg |4

pJPN
881612000mJPN | {EISLEE, —AREEEY), JPN kg |3 JPN
881612201pJPN | GEEMALER, —fREEEEY), R EHY, JPN kg |4 881617201pJPN | ASAVADEF-RE, —fREZEY, JPN kg |4
881612202pJPN | WEAIALIE, —fRBEEY, HE/LL, JPN kg 4 881618201pJPN ?E%ﬂ%'ihjmi%%'l-lﬂﬁ@@ (N—ivie)-RE, —#& (kg 4
— %
EENILIE, —RBEEY), RELL (CHHEHEYE kg 4 ’
881612203pJPN 1<), JPN 8 e 881618202pJPN Eﬁ;ﬁﬂ)ii&ﬂﬂ-&ﬁﬂﬂ@(&‘—Mt), —fEEE kg |4
881612204pJPN | HEHILIE, —ARBEZEY), BTSAF w4, JPN kg 4 H'%;@tj_x? S BEILTER) DFERAE X Z
135 —an 5 - #2 = E v R . g
881612205pJPN ﬁ”ﬁmﬁb _ﬂiffpiéft;w)ﬁzvxawo, BARUIFL kg 4 881618203pJPN gt o <) Lik), —fREE TN, JPN
881612206 IR, —ARBEEEY, B TS AF vy, BRUAL D« (kg 4 881619201pJPN /Y OFER ERAEE (R—LE), —RERY, kg4
PIPN 2 PO), JPN JPN
et YA 8D - . BARBRAROFR - EMED (R—Lk), — B kg 4
881612207pJPN ffz(‘&g%)i%,mﬁxrﬁﬁw, BISRFvY, BRURFL |kg |4 881619202pJPN E=%. JPN
P ™ A (RN RARBAEFR) OFER-EHE kg |4
881612208pJPN k;:siﬂ&ﬁii ?;E%ﬁm;ﬁ&/ub;lm - l;g : 881619203pJPN | iy (R—L1k), —ARBEZH, JPN
881612209pJPN | HEAMLEE, PR, —MREE R, v_':iﬂf;j AL, JPN | kg 881621201pJPN | HAFARAF—ILEDBERIL, —REEM, PN kg 4
016122100 0PN IV, DR, —MRSM, CHBIER PN 1O 4 agic21202p0PN AT NSEOBARI, —MERD, PN ka4
881612211pupN | DEAVLIE, FURHE, —HRBERM, MR, RRBY, |9 881630201pJPN | Z0HDFE EIRILALE, —AXBEEY, JPN kg 4
881612212p0PN | SEAVILE, IS, —IRIEEM, BAL, JPN @ 4 e N o3
881612213pJPN | HEEIALIE, JGARE, —ARBEEY), Bk, JPN kg |4 P = 5t E X, g
P R T = g 882200000mJPN | EEEEEZEMINSY, 417, JPN kg |2

(H#2) EIHRMAREEN EERITREWRA RERFHMEAP IDEASRK, [LCIT—5~—X IDEA version 3.5.1]
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4: T—AR—REFEH : ZSLNEEE (5] IDEADIHTEL T)

3. F—AR—REMA: HIE DA RUE (Bl IDEADGHIR)

2: T—AR—REFEA ELVSEE (4] : IDEADAMTEL 5 . 3EID)

FEEYNETETERTESOREMDA (IDEA)

IDEA® &a—F IDEAS % By 2¥ IDEAS! §a—F IDEASL £ By 2E
882200211mJPN | B3 018, FEEBEEY), JPN kg 4 882207204mJPN | ERELE, TOMOETSRF vV, JPN kg |4
882200231mJPN | BERIALIR, 2 £BEEY, JPN kg |4 882207211p0pN | EIIME, ERBERY, BISRAF VUM (RAAVE kg 4

p

882201000mJPN | EEBEALIE, #5 % 3%, JPN kg |3 F<), JPN
882201211pJPN | HEITALIE, FEEEBEEY, PAZ 3R, JPN kg 4 882207212pJPN jfﬁlzﬂii, EXREY, BTISRAFVIE (BA4YV), kg |4
882201761pJPN | RiisK-EZ/RMBI R LY —, EEREY, MAK, JPN kg |4 — . ek
882204000mJPN | EEBEALIE, Bese, JPN kg |4 882207231pJPN ﬁ’;ﬁwﬂ’ ERBERY, WERHMETIZATVVE, kg 4
882204201mJPN | EEEALIE, BjAEWITEEEH, JPN kg 4 882207232pJPN | WEEIAMIE, fE Y, RERHEE =—)L, JPN kg |4
882204202mJPN | EERRALIE, M ERBEH, JPN kg |4 BHAE EEEREY ZOBOEISRFoE kg 4
882204211pJPN | I ALIE, EEEFEZEY), ENEYITEREH, JPN kg |4 882207234pJPN "o ’ ’
882204212pJPN | HEITANIE, EERBEFEY), BIMEEEHE, JPN kg |4 88220728 1pJPN W RRALIE, Y, SE I ETS kg |4
882204231pJPN | BEENLER, FEEBRZEY, BB M, JPN kg |4 FvU¥$E, JPN
882204232pJPN | BEENLIE, BE S FRZEY), AIHEREH, JPN kg |4 882207282pJPN | 7l - [EHEALIE, EEXEEY, BEXEE——I,JPN kg |4
882204781pJPN BRSO — ERERY, BEYEE ko 4 882207283pJPN | BEFy- UIMTANIE, EEEEEEY), BES1Y, JPN kg 4

H, JPN \ 882207284pspN | FEERBVLE, ERERY, TOROETIAFIY kg 4
882204782pJPN ;:EE?K%‘%MEEI$)I/:¥—, EXEEY, AimMMBEE kg |4 #5, JPN

i, JPN 882207801pJPN | FE TS DIRBETRILE—, JPN kg |4
882204783pJPN | HKABEMMIBI ALY — ELBEEY, BMm, JPN kg 4 882207802pJPN | BEZA Y DPAMET )L ¥—, JPN kg 4
882205000mJPN | EEREMLIE, FEEE, JPN kg |3 882208000mJPN | FEBEALER, #£<F, JPN kg |3
882205211pJPN  1BSTMNIE, & KEEEY, BEEL, JPN kg 4 882208211pJPN | 1E37ANIE, EEEEEY), H<F, JPN kg |4
882205251pJPN | FhflMLIE, E KEEEY, BEE, JPN kg |4 882208231pJPN | BEHIALIE, FEEEEEY), #<F, JPN kg |4
882206000mJPN | EREALHE, BE7 LAY, JPN kg |3 882208281pJPN | BEF:- [EHEINIE, EE£FEEY), $<T, JPN kg |4
882206211pJPN | $ESTA0E, fESRBEFEMY, BET /LAY, PN kg |4 882209000mJPN | EEREALIE, A<T, JPN kg 3
882206252pJPN | HhilMLIE, EREREY, BT /LAY, JPN kg |4 882209211pJPN | 1BITALHE, EEEEEY, KT, JPN kg |4
882207000mJPN | EBELIE, BTSSR Fvo 4, JPN kg 3 882209231pJPN | IR EZEEY, A<F, JPN kg 4
882207201mJPN | EBEALIE, BLEXEBHET SR F VI, JPN kg 4 882209281pJPN | FiR:-EAIALIE FEXEEEY), AT, JPN kg |4
882207202mJPN | FEBEALIE, BREREE ——)L, JPN kg |4 882210000mJPN | FEEEEALIE, Ko<, JPN kg |3
882207203mJPN | FERENIE, BE2 1V, JPN kg |4

(H#2) EIHRMAREEN EERITREWRA RERFHMEAP IDEASRK, [LCIT—5~—X IDEA version 3.5.1]
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4: T—AR—REFEH : ZSLNEEE (5] IDEADIHTEL T)

3. F—AR—REMA: HIE DA RUE (Bl IDEADGHIR)

2: T—AR—REFEA ELVSEE (4] : IDEADAMTEL 5 . 3EID)

BEEYNETETERTESOREMDAE (IDEA)

IDEA®IRO—F IDEAZ! R4 By m¥ IDEAR®I&a—F IDEASL S 4 Bifi mHE
882210211pJPN | BT ANIE, FEEFEEY), RAMMET, PN kg |4 882217211pJPN | IEITALEE FEEXFEZEY, KhEHE, JPN kg |4
882210231pJPN | BEANALIE, FEEFEEEY), RAMMET, PN kg |4 882217281pJPN | BiRR- B AIALIE, EEEBEEY), ANEH, JPN kg |4
882210281pJPN | BiF:- EHEALIE, EEEEEY, XRAMM T, JPN kg |4 882218000mJPN | FEBEALIE, ENID 5 AR, JPN kg |3
882211000mJPN | EEBEALEE, ERiEMIIE5%E, JPN kg 4 882218211pJPN | BB, EEREEY, B0 SAR, JPN kg |4
882211211pJPN | IR, BEEEFEEY), ENEYMHIRE, JPN kg |4 882218231pJPN | BEHALEE, FERBEZEY, FLA4 5 A, JPN kg |4
882211231pJPN | BEENLER, FEEBRZEY), BIEMMEIRE, JPN kg 4 882218232pJPN | BEHIALEE, FERBEZEY, AR 5 A, JPN kg |4
882211761pJPN BioK - B4R ABT )L —, EEEREY), SiEM% kg 4 882218233pJPN | BEHIALIE, FERFRZEY, K5 A, JPN kg |4

/&, JPN 882218234mJPN | HEAIALER, fE £ EEZEY, B5A, JPN kg 4
882212000mJPN | FEELE, BMRERTEY, JPN kg |3 882218235pJPN | BEHNALIE, FEERFEEY), FB5A (IRIFEE), JPN kg |4
882212211pJPN | #BITIVE, EREREY, BMRERTEY, JPN kg |4 882218236pJPN | WEXISLER, FEEEEEY, BAA (FOA5—), JPN kg |4
882212231pJPN | BEAIALIE, ERERY, BYRERTEY, JPN kg |4 882218241pJPN | HEEIINIE, FEREEY), BYMD AR, JPN kg 4
882213000mJPN | EFEMNE I LT, JPN kg 3 882218270pJPN | HEAR{LALER, FE X EZEY), BMD AR, JPN kg 4
882213211pJPN | BTN, 2 SKBERY), I L<Y, PN kg 4 882218271pJPN | HEFE{LALIR, REEBEZEM, TR 54, JPN kg 4
882213231pJPN | BERIALIE, EE SKBEREY), I L<Y, PN kg 4 882218272pJPN | HEAB{LALIE, EELBEEY, AA4 A, JPN kg |4
882213281pJPN | B EHEALIE, EEEEY, JL4<{T, JPN kg 4 882218273pJPN | HEREALALIE, FEZ B, KA, JPN kg 4
882214000mJPN | EEFEUNIE, £&E<T, JIPN kg |3 882218274mJPN | #ABLALIB, EEEBEEY), I25A, JPN kg |4
882214211pJPN | I, EEXFEEY, €&<T, JPN kg |4 882218275pJPN | HEFR{LAMIE, Y, 38.5.A (HEONES), JPN kg | 4
882214281pJPN | FiiRE-#AIALEE EEXREEY, €8<T, JPN kg 4 882218276pJPN | HEABILIMEE, FEXHEEY, BiA (FOS45—), PN kg 4
882215000mJPN | EEEALIE, SR -2 —h-IGHEER<T, JPN kg 4 882219000mJPN | EFEALE, MDA, JPN kg 4
kel N I R cb Car e C & et e T4

o - N p <3 ,EEREY, , g
882215281pJPN %gﬁﬂ'ﬂ%ﬁi EXRERY, A5A-200)—H8 kg 4 882219232pJPN g%uj%%f_%ri%m BYOREL, REE(RM kg 4
862216000mJPN E%M}E’ SLL, JPN kg 3 882219291pJPN LU AL AE, EEREY, MDA, JPN kg 4
882216211pJPN iELL&L:l'}E, EXREEY, IS0y, JPN kg 4 882220000mJPN | EREME. [FU\CA, JPN kg 3
882216281pJPN | iRk ERIALIE, EERBERY, SLLY, JPN kg 4 882220211pJPN | EITALIE, FEEBEFEY, (FL\CA, JPN kg 4
882217000mJPN | EEBELIE, KN EHE, JPN kg '3

(H#2) EIHRMAREEN EERITREWRA RERFHMEAP IDEASRK, [LCIT—5~—X IDEA version 3.5.1]
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4: T—AR—REFEH : ZSLNEEE (5] IDEADIHTEL T)

[RERIT—2DIRNE S * (=) 3 F—BR—REHA: RIEDAHE (Bl: DEADGHBS)

2: T—AR—REFEA ELVSEE (4] : IDEADAMTEL 5 . 3EID)

BEEYNETETERTESOREAMDAE (IDEA)

IDEAR Zia—F IDEARL R 4 By S8
882220761pJPN 5?375-?2&;%&1*»#—, EEREY, WA, kg |4
882400101pJPN | /RYIE{LE Tz =)L (PCB) MREIELIE, JPN kg |4
882400102pJPN | 7O MFEIEALIE, JPN kg |4

(H#2) EIHRMAREEN EERITREWRA RERFHMEAP IDEASRK, [LCIT—5~—X IDEA version 3.5.1]



: ; ] OHEK- e
OR¥EE O ©))::¢- 3 @5Ht-fasl B LS

REEE OIS X
W HiiZ

AIFETIL, BEEOEFIEZTRD,
- REIXIQEEIZEHT-,

B IR EDOE S A
HFLEODALNEZEFHELLTHEEL, FREADOCL—T1I)T4(BAF) ICHLTIEEDEED[RESL
ZE&LD,

EEBRT—2OWEAE

EHETSOREHEDRS B OMESR

BT 2 REEZFERT 5.
B SAREBREETIE. EROTSUMIBTHEETRRITRELIK, TRILE—, ERFIFTEE
TETWEWT—R3 BN ER DN, TLTESERREL T, BERRICEILEHET 2D

9 (MNATp. 258 HBHLSE),
— N CIPey
® |T—42-REME B A HRHETOERDEE RS (RBRAICESUREE)
e /L T—IZ#5 1B EH 73,5 8 TH5 (794,000 L4 2L IB) £ BELIEF LT

BERRELIZABYDERETOCRADFHEERRAICESUREMELTRE,
HRICIFETEE V. BB REEGENEEND . XBP T+ HRERFETIHD1
[E&HI=YDEBEZEZRLTLND,

- Eide, M. H., Homleid, J. P., & Mattsson, B. (2003). Life cycle assessment (LCA) of cleaning-in-place processes in
dairies. LWT - Food Science and Technology, 36(3), 303—-314. https://doi.org/10.1016/s0023-6438(02)00211-6
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REMT—2DINERE

BRI REORECLOBIEILLTOREY, . ;:Z",ﬁ’ﬁfﬁif{;g %ﬁfx&wu;memgmﬂuﬂn)
3 T—AN—REHEA: PIRED S HE (] IDEADGHT B &)
2: TAR—REFEA HEVEBUE (I IDEADAHT B & . 3EID)

R IETERATEDREAMDOAI(IDEA)

IDEARIZAO—F IDEASL S, Bify mE
161113000pJPN TEER, 98% L E, JPN kg 3
161113102pJPN fHEE, HhOS U2 LEIE, JPN kg 4
162111000pJPN KER{EF R L, 100%, JPN kg 3
162925000pJPN BEE{EKR, 100%, JPN kg 3
163214000pJPN BEEg (B REFBRZ S T), JPN kg 3
163214102pJPN BEEE, R ASREI4E, JPN kg 4
163214103pJPN FAEEES, PVAEI 4%, JPN kg 4
162921000mJPN g, 98%, JPN kg 3
162921101pJPN ik, &R, JPN kg 4
162921200pJPN g, SREl4E, JPN kg 4
162923100pJPN JKE&{EH) 7 L, JPN kg 4
(HHR) ENHREAREAN EERRINRSHER R&£RFMEEM IDEATR, TLCIT—42~_—X IDEA version 3.5.1]

HFETIETERTESRERLDHI(ecoinvent)
Dataset Reference Product Geography Unit ma
17452, market for polycarboxylates, 40% active substance RoWw, kg 4
17921 (FRUAILEREIL—, EEYMELI0%) RER
202 marKet for phosphoric acid, \i\ndustyial grade, without water, in 85% GLO kg 4
solution state () B8, TS5 L—K., K%L, 85%)
22765, market for phosphoric acid, industrial grade, without water, in 70% RoWw, kg 4
23759 solution state (B, TS L—F, K%L, 70%) RER
16838 market for enzymes (B¢3%) GLO kg 4

(HH#2) ecoinvent, “ecoinvent v3.12 cutoff”
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B O—F4)T4—F HEBEORELOHILLLTDEY,
BHDIRELDF (IDEA)

<T—BREHEICHLCI-ME>

4: T—AR—REFEH : ZSLNEEE (5] IDEADIHTEL T)

3 T—EAR—REHER: hIEEDEHE (il IDEADGHTE &)

2: TAR—REFHEA EVABUE (5]: IDEADAHTE G . 3EID)

IDEAS @a—F IDEAR & & B RE IDEAS! @a—F IDEAS! f & Bt &E
331120015pJPN | &A1, dbiBEE 51, 20155 %, JPN kWh | 4 333119015pJPN | BERBAHE, J LB RELEZE, 20155 %, JPN kWh | 4
331121015pJPN | B, ILE S, 20154, JPN kwh | 4 HRARE, #HOLE RS ERMEE, 201568 kWh 4
= 333120015pJPN |
331122015pJPN | A, RREH, 20155, JPN kWh | 4 B, JPN
331123015pJPN | B, ERE S, 20155 &, JPN kWh | 4 333121015pJPN | BRAXE, EX T AEMAMESE, 20155 %, JPN  kWh | 4
331124015pJPN | &, ALBEE 7, 20155 &, JPN kWh | 4 333122015pJPN | BRFARE, #il%, 20154, JPN kWh 4
331125015pJPN | & A, BEFEE N, 20154, JPN kWh | 4 333123015pJPN | BERRARE, FEERRER, 20155, JPN kWh 4
331126015pJPN | B, hEE S, 20154, JPN KWh | 4 333124015pJPN | BERAXE, ERHGERER, 20155 &, JPN kWh | 4
331127015pJPN | EH, WEE 5, 20154, JPN KWh |4 333125015pJPN | BERFARE, #mELE%, 20155 %, JPN kWh | 4
331128015pJPN | EH, AMEA, 20155, JPN kWh | 4 333132015pJPN | BERRAHEE, &R, 20155 &, JPN kWh 4
331129015pJPN | B, BT A, 20155, JPN kWh | 4 BRARE BEXX (B FXRAXED), 20158, kWh 4
333133015pJPN | (o
331131022pJPN | &5, BRI, 20224 %, JPN kWh | 4 —
333103015pJPN | EIRFARE, %, 20154 &, JPN KWh | 4 333134015pJPN Efm%f'?ﬁ’f' 20155, JPN KWh | 4
4551050150PN BRERE, L REE WHIERE 20155, KWh 4 333135015pJPN | BRFAHE, M3, 20155 E, JPN kWh | 4
P JPN 333136015pJPN | BRAFE, KiE%, 20155 %, JPN kWh | 4
333106015pJPN | BRAEE, BK%E, 20155, JPN kWh | 4 333137015pJPN | BXRAXE, [FHMEEE, 20155 E, JPN kWh | 4
333109015pJPN  HERAXE, BRI REEE 20155, JPN kWh | 4 333142015pJPN | BXRAFE, B - E{EZE, 20155 E, JPN kWh | 4
333110015pJPN | BRFAXE, k=L AR EE %, 20154 %, JPN | kWh | 4 333150015pJPN | BRAFEE, HSEER-/NTX, 20155 E, JPN kwh | 4
333111015pJPN | BRFAEE, ik T2, 20155, JPN KWh | 4 333162015pJPN  BRAEE, ERFE-RIKRXE, 20155 &, JPN kWh | 4
333112015pJPN | BRAKE, A# - KRG EEE, 20155, JPN kWh | 4 333168015pJPN BRAHFKE, FBEX-MREEX, 20155%, JPN | kWh 4
333113015pJPN | BRAXE, RE - KK RBEESE, 20158E, PN | kWh 4 3331710150JpN | B XFARE, FHIBFR - FF- MU —ERK, 2015 kWh 4
¢ P &, JPN
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