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Abstract: [Purposes] In order to screen the optimal cultivated environment for energy algae, the life cycle
assessment of the coupled process of microalgal cultivation and anaerobic fermentation was conducted.
[Methods] Based on the identification and quantification of the energy requirement and environmental
impact loading, 1 m3 CH4 produced by algal biomass from BG-11 medium, dairy wastewater and winery
wastewaler (Algae M, Algae D and Algae W, respectively) via anaerobic digestion was evaluated. [Find-
ings] The investigation results showed that the energy requirement of biomass in the process of cultivat-
ing and harvesting was higher than that in the process of anaerobic digesting . Meantime, the energy re-
quirement for Algae W was lowest than others. Besides, for the whole process of methane production, the
environmental impact potentials of that microalgal biomass also was the lowest. [Conclusions] Thus, the
studied algae cultivated in winery wastewater showed obvious advantage in methane production. More-

over, the increases of algal biomass production and methane production were conducive to reduce the en-

W FE B EA:2023-03-16
HETB 7 & 8 AT A3 s £ 0 B (232102320099) ;7 d 4 A 3HUT A3 20 £ 57 B (212102310070) .
EHZER N0 2 E(1987—) , %, W&, BF 7 &) R B KRR Ay R RAL



- 76 - XZRE, 5  SERWERIS T MR A BT PRI 2 Lo FHINEN

E10H]

ergy requirement and environmental impact loading.
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5 Hif Algae M Algae D Algae W WH KB B Algee M AlgaeD  Algae W
Bk m' +kg" biomass 000 017 038 BEE \pem cH 443.19 704.88 42875

7k w’ kg™ biomass 096 034 0.38 THFE )
HifiE kWh-kg ™' biomass 153.60 81.60 120.00 CO, g m” CH, 4011323 6379935 38806.61
Co, kg-kg™" biomass 1.78 0.80 0.04 CO  g-m™CH, 12.71 20.21 12.30
R kg-kg™' biomass 2.12 0.00 0.00 e CH, gom™ CH, 99.47 158.20 96.23
WEER e kg-kg ' biomass 0.02 0.00 0.00 ”ﬁ‘{lli NO, g'm™CH, 61.89 98.44 59.88
i : Algae M, Algae D . Algae W 2 31ICE F BG-11 344 4 T b, e, 387 615 374
5K B A SO, gm”CH, 63.00 100.19 60.94
VOC g m™ CH, 221 352 2.14

R2 BkeBEETYRERREREENE RSN

TH 2 Hfy Algae M Algae D Algae W
ﬁg ) MJ-kg' biomass  1351.83  654.43  962.40

THAE
CO, g-kg' biomass 13172574 58433.44 87 068.00
CO  g-kg ' biomass 44 .44 18.77 27.60
5 CH, g-kg ™ biomass 301.79 146.88 216.00
KMk NO,  g-kg' biomass 249.20 91.39  134.40
HERL PM g-kg ™ biomass 87.10 5.71 8.40
SO, g-kg ' biomass 186.18 93.02 136.80
VOC  g-kg ' biomass 6.14 3.26 4.80
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Aed  Har nel HAr felE  HoY
HEEMI /% THEEMT H/%  TEEEMT H/%
BiFelelk 757027 9447 638071 90.05 610162 93.43

RAEKRBE 44319 553 70488 995 42875  6.57
43 8013.46 100.00 7085.59 100.00 6530.37 100.00
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WL, WK 6.
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SEHRE
YR Hf Algae M Algae D Algae W
Co, gm” CH,  777.78 633.53 590.82
Co g-m” CH, 0.26 0.2 0.19
CH, g-m” CH, 1.79 1.59 1.47
NO, g-m” CH, 1.46 0.99 0.91
PM,, g-m” CH, 0.49 0.06 0.06
S0, g-m” CH, L1l 101 0.93
voc g-m~ CH, 0.04 0.04 0.03

MR 6 AT LA, =R EERAEY ™ 1 m’
CH,J& , B8 A= i Jo) 101 7 4 BR A8 182 V5 1) /NI
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FT6 Algae M Algae D0 Algae W 7= B2 4 A E HA RO IR 15
2ZInEE )
PN AR /m® CH,
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SERAS kg CO,eq.  1274.83 98043  910.55
HEEm Ak kg SO, eq. 2.13 1.7 1.57
wER kg NO, eq. 1.97 1.34 1.23
HAFRAAG kg CH, eq. 0.04  0.04 0.04
PALEN kg 0.49 0.06 0.06
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CH,J& , B8 A= i Ja) 10 1) R 8 R Ak V(R 8 5 974k
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XT3 6 A28 ()6 b 2 LA B A 80 B A,
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eq., A VOCHI R EN EERMEFE, 54h, Algae M
Y KH A HECEE R 0.49 kg, B 3 5 T Algae D Fil Algae
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HRAE 2 20 (1) FA 2 (2) X A R85 52 i 25

PEATFRAEAL R BEAL | 25 S & 3 =& 6 iR .
&3 & S WoR =R 28 AR i e B ot ol R 4
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1Y) 4 Bk 7L 8 VB M 28 b 1 AR S 4 ) o A S5 e 1Y
44.37% . 46.12% F1 46.31% , Bl 4= Bk 728 W% 15 1 19 K
INIRFF A Algae W > Algae D > Algae M, #R 1 4
Algae M, Algae D Fll Algae W FrfE 1L )5 59 B8 43 51
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Algae M > Algae D > Algae W FL: . X AT HES i
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AL R B b A5 A BG—11 85 5% 3 i3k 1
Algae M 3 Z2 2SS H I COLME A AR TR , W4
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1) CO,, M H251 ) K IL-F- 0 Algae W 24 T 4>
H A B U5, T DA B 2 4 BR AR B T AEL T Algae M [T
CO, HRIH It iy, HOROK Algae D, B¢ I Algae W
ISR R AL FO Gl B G B 52 e Bl 30,
B RGBSR A H B TR A
RRAE R BR AL S 25 (R I T At DU s g 28784, BT
DLHBRUEAL S A5 E B SOR T2 BRAR R . 58
AR Y 5E 0 ARG, JEHR: Algae D Fil Algae W
P4 AR 242 5% W BE B8] G AR o AR S 2 B 52 ) 1Y
1.40% . — s S W) 5 () R SRE 5 i S H 26 31
SRR TR HEAL S 1 B BT Ry 42 Bk AR
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B> b2 A A SR R > 8 S R >,
RPAERASME Dby BGOSR ik =28 &
BRI R A . FH K 6 A, Algae M, Algae D
Fl Algae W 7 H e A i Ji] 190 1) R PR E585% mm 2 280 o
KU B SAE 23 908 238.15 mPET,,,.176.22 mPET,,
F1163.09 mPET,,,,, i B R FH A8 T R K BE 3519
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4.3 HUBYEST

FESTHT BRI W TR 3% OR K™ F e ad R 1
RE 5T FE SR SZ A PEAS o ORR  BEAE K
DUTERCR AN 7= ot i 25 MU B A AN S5 3%, TR Ik
AR FE AT XA K DUTE RN H e i &
—E ML F, S0 K £25%  +5% F1£25% , % FE
FG0 1Y) R R T FE S B PRI R ) (N 4 BRAR B |
G RRAL RO G AL 2% B G WL) HEA T U S T, 45
& 7R .

ME T ] LI REIRTHFE RS E A%
TR A AL 25 LA A BUAEAS R e 2R A R o DT
BB e YA B B0 ARk, BT L
HERIEAR L, 2 Algae M A PSS AE KA IEIN 25%
B, BEVRTHAE RS IR AR fL A A 2E A A
LA SIREAR 18.719% .19.93% . 20.07% 1 18.66% ; A

8.27%

44.37%

19.72%
SRR
R AL
WE IR
etz S A IR

9.77% His

17.88%

B3  Algae M HItRENIRE R IEE (Algae MYTIKF BG-
11 3E57E)

1.40%

24.11%

46.31%
S ERIE
R ik
HETL
8.93% AL S
ik

19.25%

El5 Algae W HIHRENIMEZINEE (Algae W BIR T
BB EK)

B2, 4 Algae M 1Y 3 38 A K 1 I 2D 25% I, BE IR TH
FE ARBRASIE FREEIR AL A7 SLAEA A3 S n
31.80%.30.74% .29.87% H131.78% , iX i ] Algae M
AR I L RS OGS A= i SR B DA 5 SR
M P2 2 B 5, Algae D Al Algae W 1 28 81 HY 2 AL) A9 25
o YR RN 25% I, REJRTS AL RS |
TR AL FOGAL 7 R ARG Y 2 A B A A AL
Algae M Z5°4 19.94% , Algae D £°4 20.02% , Algae W
298 20.00% 5 FH 5 , 2577 H ot it ik 2D 25% B BE I
THFE R ERAS W PR IR AL DA 7 R4S iy 28
A AR, 5o T B B (1 28 4k | Algae
M 2424 33.43%, Algae D 224 33.30%, Algae W 2]}
33.34%. HUTTERCRIG NN 5% B, Algae M, Algae D
H1 Algae W 19 RE VR TH FE L Bl 2 B A% 4.28% ,3.60% FlI
4.31%; M , MUTTERLRIND 5% W], Algae M Algae
D il Algae W I BE I T #E Fifi -2 38 111 5.19% .5.50% Fl
5.07%; [Al i}, 2 BRAR B AR AL G AL ARG
B S R IR AR Bk .

M R A3 B B 45 AT LAAS A AR A
A KA RN HBE R X B R G A A SR DI 4
IR fe Ry 2, BT DR U T B v e A
K= g o s, BARTITERCR X A i

1.40%
24.18% -
46120, ERRAERE
R Ak
WERME
etk B A
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