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Nannochloropsis sp. ZL-12 Chlorella U
( PSSP ) ( H ==Y fylnf, , i=123m ; :
sp. ZL-33) (Chlorella sp. Z1.-45), 3 a '
(Isochrysis galbana C5001) e 1
(Isochrysis sp. C5002) (Nannochloropsis sp. Ji=m— k “Inn’ fy=0 > fy=Inf;=0
C7001), 3 (Nannochloropsis sp. j:lej/
INT) (Pavlova viridis JN2) 3) W
(Chlorella sp. JN3) ; ;
1-H, ”
f/2 : W =—— 0<w <1, D w=1
i=1
: 3241, pH 7.940.1, m—;‘,H,-
0.45um 121°C
30min, , 40001x, 2
(L/D) 12h: 12h 21
10 15 20 25 30 35°C 9 ZL-12 ZL-33 ZL-45 C5001 C5002
9 , 9 C7001 JN1 JN2 N3 1
5% 10% CO,, ,
) CO, R C14—CI18 ;
30Mp ( ,2010) 9
; 20mg 2.2
, Bligh-Dyer (Bligh , D={ZL-12, ZL-33, ZL-45,
et al, 1959), - (5975 CMSD 7890 GC, C5001, C5002, C7001, JN1, IN2, JN3} (2010)
)
1.2 (0.35) (0.40) (0.25)
( ,
,2002): 1—2 ,
(1) ,
m , n F={ , , CO,
xll xln s s }
X =| : s, 2.3
‘xml xmn
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m N , C5002, C7001, JN1, JN2, JN3}; ,
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Tab.l1 Key indexes and values of 9 oil- rich microalgae strains

(mg/(L-d)) (%) CO; (%) (°C) (°C)
ZL-12 20.66—44.17 86.99—95.14 0—10 10—20 15
ZL-33 12.53—37.49 80.79—91.47 0—10 10—20 15
ZL-45 22.88—34.56 88.45—93.93 0—10 10—20 15
5001 44.01—82.16 88.35—90.94 0—10 20—30 25
C5002 44.38—77.47 91.10—93.50 0—10 20—30 25
C7001 36.52—43.41 89.79—93.47 0—s5 20—30 25
INI 20.51—33.82 84.29—86.01 0—10 25—35 30
IN2 19.52—26.92 85.1—87.68 0—10 2535 30
IN3 19.44—35.17 87.11—89.71 0—10 2535 30

&2 [RIGFEREI AR IR

Tab.2 The corresponding indexes of the original matrix

ZL-12 ZL-33 ZL-45 C5001 C5002 C7001 JN1 IN2 JN3
X11 X12 X13 X14 X1s X16 X17 X18 X19
X21 X22 X23 X24 X2s X26 X27 X28 X29
CO, X3 X32 X33 X34 X35 X36 X37 X38 X39
X41 X42 X43 X44 X45 X46 X47 X48 X49
Xs1 X52 Xs3 Xs4 Xs55 Xs6 Xs57 Xs8 Xs9
s ’ mjax‘xi/‘—xij

X;;—min|x;| e. =
;i —min|x; y .
e. = oY Y max|x;—min(x;
¥ max|x;[-minx;| ’ ’ J Y
J J
CO, ,

max|; |- D={ZL-12, ZL-33, ZL-45, C5001, C5002, C7001, INI,

ei’ = < s 5
/- max]x;[-minx; JN2, IN3}; F={CO, }s

F={ , , X —rn]m‘xij‘
e. = i
Y s ’ Y max|x;|—minx;
J J
X —rn}n‘xij‘

e. = .
i max|x;|—min|x;| ’ i
LA A 1, 0.5

*3 FHiTMERREE

Tab.3 The original values of evaluation indices

CO, (G ( ) «C )
ZL-12  20.66 44.17 23.51 86.99 95.14 8.15 10 0.50 12 5 3 9 14 8
ZL-33 12,53 37.49 2496 80.79 91.47 10.68 10 0.50 12 5 3 9 14 8
ZL-45 2288 3456 11.68 88.45 9393 548 10 0.50 12 5 3 9 14 8
C5001 44.01 82.16 38.15 8835 90.94 259 10 1.00 22 15 7 1 24 18
C5002 4438 77.47 33.09 91.1 935 24 10 1.00 22 15 7 1 24 18
C7001 36.52 43.41 6.89 89.79 9347 3.68 5 0.50 22 15 7 1 24 18
JN1 2051 33.82 1331 8429 86.01 172 10 0.50 27 20 12 6 29 23
N2 1952 2692 7.4 851 87.68 258 10 1.00 27 20 12 6 29 23
JN3 1944 3517 1573 87.11 89.71 2.6 10 0.50 27 20 12 6 29 23

0.33 045 022 031 038 031 1 1 0.5 0.5 0.47 0.53 0.5 0.5
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18—24°C,
D={Z1-12, ZL-33, ZL-45, C5001, C5002, ,
C7001, JN1, JN2, JN3}; F={ 2.4
) }s 4 ,
max|x;;|-x; 5
J J Co, )
3—10°C, 1—7°C;
D={7Z1-12, ZL-33, ZL-45, C5001, C5002, ( 0.801, 0.467)
C7001, JN1, IN2, IN3}; F={ )
; }s ’
I i LZL-12 ZL-33  ZL-45
’ Y mjaxxij —rn]mxl-j C5001 C5002 C7001 JN2 JN3 NI,
3 , 4 : C5001 C5002 C7001 ZL-12
S Z1.-33 ZL-45 JN2 JN3 NI
x4 RBEBEMRLES
Tab.4 Normalization of the original data
CO,
ZL-12 0.53 1.00 1.00 0.50 1.00 0.47
ZL-33 0.44 0.96 1.00 0.50 1.00 0.47
ZL-45 0.43 0.99 1.00 0.50 1.00 0.47
C5001 1.00 0.96 1.00 1.00 0.33 0.79
C5002 0.95 0.98 1.00 1.00 0.33 0.79
C7001 0.55 0.98 0.50 0.50 0.33 0.79
JN1 0.42 0.90 1.00 0.50 0.00 0.20
IN2 0.34 0.92 1.00 1.00 0.00 0.20
JN3 0.43 0.94 1.00 0.50 0.00 0.20
x5 ZIFMIERREEI
Tab.5 Entropy weight of all evaluation indices
CO,
0.098 0.001 0.022 0.079 0.801
0.261 0.002 0.059 0.211 0.467
*6 FWMWRENEME
Tab.6 The evaluation values of all the objects
ZL-12 ZL-33 ZL-45 C5001 C5002 C7001 JN1 IN2 IN3
0.772 0.749 0.745 0.689 0.675 0.437 0.275 0.360 0.278
0.523 0.499 0.496 0.903 0.890 0.651 0.368 0.453 0.372
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EVALUATION OF MICROALGAE POTENTIAL FOR BIODIESEL
PRODUCTION IN ENTROPY WEIGHT THEORY

HE Li-Yan"?, HAN Xiao-Tian', YU Zhi-Ming'
(1. Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences,
Qingdao 266071, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Combined with outdoor seasonal temperature variation in Qingdao, East China, we evaluated in entropy
weight theory on nine microalgae for possible outdoor large-scale biodiesel production making use of discharged CO, from
local power plants. Five indicators including oil yield, oil composition, CO, tolerance, difficulty of breakage, and
temperature adaptability were selected to calculate the entropy weight based on laboratory measurements. Weights for the
above five indicators in spring and winter were 0.261, 0.002, 0.059, 0.211, and 0.467, while in summer and autumn were
0.098, 0.001, 0.022, 0.079 and 0.801, respectively. Therefore, microalgae in maximum potential for large-scale biodiesel
production in spring and winter could be Nannochloropsis sp. ZL-12, while in the summer and autumn the Isochrysis
galbana C5001. The method provides an effective way for microalgae strain selection for outdoor large-scale biodiesel
production.

Key words entropy weight theory; microalgae; biodiesel



