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Integrated Cultivation and Photohydrogen Production of Tetraselmis
Subcordiformis in a Flat-plate Photobioreactor System
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Academy of Sciences, Dalian 116023, China;
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Abstract:

This paper aimed to develop an integrated processes of microalgal cultivation and hydrogen
photoproduction in a flat-plate photobioreactor system combined with alkaline fuel cell. The optimal high
cell density of 8.5x10° cell/mL was achieved on 9 d when the cultivation of Tetraselmis subcordiformis
was supplemented with CO2 of 2%—5%(volume fraction) in the flat-plate photobioreactor. When the
bioreactor system was switched to the hydrogen production condition, hydrogen evolution was induced
by the addition of carbonylcyanide(m-chlorophenylhydrazone, CCCP) and anaerobic condition, with a
maximum hydrogen production rate of 1.1 mL/(h-L) for 60 h. The kinetics analysis of algal chlorophyll
fluorescence was carried out to identify the limiting factors in both algal growth and hydrogen production
at 2%CO,, supplementation. At hydrogen production phase, algal PS [Tactivity and relative electron
transfer rate(rETR) decreased with the increase of time, which caused the decline and eventual stop in
hydrogen production. To sustain the hydrogen production, PS Il activity and rETR must be maintained.
The results demonstrate the feasibility of process integration of algal cultivation and hydrogen production
in one single system, which will significantly improve the process economics.

Keywords: Flat-plate photobioreactor Process integration Tetraselmis subcordiformis Chlorophyll
fluorescence Fuel cell

W Fs H 8 2008-02-28 14 0] H # 1900-01-01 M £% fix ifii H it

DOI:

IR 5555 S A5t

¥R IR

AR B
Supporting info
PDF(424KB)
[HTMLA>3C](0KB)
2:7% S HK[PDF]

EE BN

AR K
IMAFRH A
NGV ER=SiiE
GIEE 'S
Email Alert
St
S A B
AR SR R A DR S

b EBOGAEY) RN

P TE
WD A B (Tetraselmis
subcordiformis)

(MU 2P

(S S EER]

F HSPH

b BRIEZE

b AR

(NGRS

Bk

kA

P BRIE 2%

kAR

b ittt

Bk

PubMed

Article by

Article by
Article by
Article by
Article by
Article by
Article by
Article by
Article by
Article by



HeeIiH -

HIRAE R 5K

T A

%% 3k
1. Gaffron H.. Nature[J], 1939, 143: 204—205
2. RAN Chun-Qiu(f4##), ZHANG Wei(7k 1), YU Xing-Ju(E A.4E), et al.. Chem. J. Chinese
Universities (55 25 R 22 22 4R) [J], 2006, 27(1): 62—66
Zhang Liping, Thomas Happe, Anastasios Melis. Planta[J], 2002, 214: 552—561
Guan Ying-Fu, Zhang Wei, Deng Mai-Cun, et al.. Biotechnology Letters[J], 2004, 26: 1031—1035
Ran Chun-Qiu, Yu Xing-Ju, Jin Mei-Fang, et al.. Biotechnology Progress[J], 2006, 22(2): 438—443
Ikuko lwasaki. Journal of Photochemistry and Photobiology B: Biology[J], 1998, 44: 184—190
Ikuko Iwasaki. Journal of Photochemistry and Photobiology B: Biology[J], 1996, 36: 327—332
Hu Qiang, Norihide Kurano. Appl. Microbiol. Biotechnol.[J], 1998, 49: 655—662
Nils G. A., Ekelund K., Andreas Aronsson.. Environmental and Experimental Botany[J], 2007, 59:
92—98
10. Graham Peers, Neil M. Price. Nature[J], 2006, 441(7091): 341—344
11. Peter J. Ralph, Rolf Gademann. Aquatic Botany[J], 2005, 82: 222—237
12. Melis A.. Planta[J], 2007, 226: 1075—1086
13. Du Hai. Study of the Process Characterizations of H2 Photoproduction from Platymonas
Subcordiformis at High Cell Density[D], Dalian: Dalian Institute of Chemical Physics, Chinese
Academy of Sciences, 2005

© 0N Gh®

AT R AR S

1. WREHE, RHETT, KFL, KT, 2SR TRt 5T TR H 1) B 28 R G 2 4 R TR TR e SR I Y
AR PERELT]. w5 2R A A AR, 2007,28(1): 173-176

2. FLAI,, B, B, B ] i T A8 B T R L 2R O R T 1B BORH T BE SR AE[D]. RS AR A A E 2
%, 2006,27(6): 1141-1144

3. FHEUE, XMEZE, S, ERPMIEREIR TS SR 05 B & ], M2 24 4], 2008,29(5): 1074-
1076

4. AN, R, AT, 22T, LR EET IR 05 B T T3S BRI 5 [0 a2 e h 22 243,
2009,30(2): 430-432

5. FREE, ATAE, XU, BRIGGES, 502, A BRI P )l bR £ 500 S e A AR 70 11 45 g B S0 JRL PR BE S R ).
AL 2R R, 2009,30(4): 752-756

LE R

JM . — /i = EE o
T RN A i 2E

ugg online ugg bc
online buy ugg boot
boots sale ugg boc
cardy ugg boots |
cardy tall ugg ugc
boots ugg knightsk

Copyright 2008 by 5 AL 7 F 4l



