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Abstract

This work aimed at the development of the airlift contactors for actual biological applications,
including the cultivation of single cell algae. The work was divided into three main sections, i.e. the
cultivation of marine water diatom Chaetoceros calcitrans, the cultivation of fresh water Haematococeus
pluvialis and the scaleup of the airlift contactor. The first part dealt with the enhancement of the
productivity of the cell cultivation of Chaetoceras ealcitrans. This diatom has been widely utilized as feed
i manane hatcheries, e.g. black tiger shrimp larvae. Ttu!‘iz!‘{zﬂf%__;avcafcd clearly that the cultivation in the
airlift system was significantly mur@shjiﬁﬁnrﬂ:-an.ﬂm conventional eultivation technique. The standard
1I'/2 medium could be modified h}r :lﬂdmﬁ exfra Iﬂ‘k silica compound. The design of the airlift system did

not have significant effect on tfﬁ‘[ ﬂhuhw’ms L§c optimal light intensity and the superficial velocity

were 400 pmol photon m" d:n‘d/(nys ﬁ@'ﬂtim}'g
The second section dealt wi I?i! oﬁhwan 1 of fmsh water single cell alga, Haematococcus

:'Zst ﬂaruraj 50:2 of the antioxidant astaxanthin. The best culture

q;‘lcd mtﬁmnﬁ rphtehtum where the F1 standard medium was

pdevinlis which is recognized as

medilim was selected from the six

found to give the best performance. ﬁne upﬂma] cor -Pr the cultivation of this cell were: light

integsity = 20 [imol photon/m -s, carbnn diﬂ_mﬂ: t‘/ﬁﬂxhc superficial gas velocity = 0.4 cm/s. At
\_j ~

these conditions, cell grew at}hn rate ofdﬂxiﬂ cell/mL. y |
o A

The last section of h};;s work concemed with the scale up ofﬂikdl1ﬁ systems. This scale up

problun was experimentally s_l_lpulated using the column with greater ﬂdth. It was found that the
performance of the large scale system approached that of bubble columns with low circulating velocity
and low gas-liquid mass, ransfer. This, fo serhe exignt, could be'solved by installing several draft tubes (as

risers) while keeping the ratio between the downcomer and riser cross sectional area constant.
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Mi Basal Fl BG-11 Hong Kong MG
CaCly2H,0 183.8 mg 25 meg 9.78 mg 36 mg 73 mg 3.676 g
KNO, 05 10 mg 041 g 03¢
MNaNO, l5g
Na,HPO, 0.03g 30 mg 15g
NaH,PO, 195 mg 355 mg 1.778 ¢
H,PO, 0.12 mg 1237 mg
r
K.HPO, 75 mg ¢ A mg
KH,PO 175 mg
FL e mg 2
MaC’l 2.513 0w ‘
KOH 30.85mg | |
H.50, 0 jgi’( f \
CHiFeOy5H,0 A 2dimg |
/ £77 —
FeS0,7TH.0 209mg | Mo768mg M £ 4 83 mg 0417g
4 v v
' Y
MgS0, 7TH,0 61.6 mg mg J[ 1641 mg | 75 mg 24.6 mg 1.231g
B =4 744 / A’ -
ZnSO, 072mg | 88wl |7 T 0014mg | 71.89mg
CuS0,5H;0 0.62 mg 1.572 ;-’ 0008 mg %/j:‘T?mg mg 0.012 mg 62.42 mg
] S 2 22
Na;Mo0,2H,0 |  0.07 mg | 068mg | 039mg 0.001 mg 7.26 mg
1 ‘..",',’ / ; 'J. - -
CoCly2H,0 0.0smg | T 00078mg | _ 0.0005 mg 467 mg
A =2 4)
H,BO, 7 | - deBhmg— 1 0.003 mg
3 /i AW
Cr Oy Iy 0.05 mg e
5¢0, - 0.036 mg -
EDTANa 2H,0 18.6 ¢ 49.34 mg I ing 6.7 mg 0372¢g
Na,CO, 0,028
NH;F:{C.I—,S. )| 0.006 ¢
MnCly4H,0 1'445 mg 0.66 mg 1.81 mg
ZnS0, TH,0 0.222 mg
Co(NO,), 6H,0 0.389 mg 0.049 mg
MnSO,-H,0 0.72 mg 0.001 mg 24.51 mg
MiI:

F. Chen, H. Chen, X. Gong. Mixotrophic and heterophic growth of Haematocoecus Jacustris and rheological
behavior of the cell suspensions. Bioresource Technology 62 (1997) 19-24.
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Basal: N Hata, J.C. Ogbonna, Y. Hasegawa, H. Taroda, H. Tanaka. Production of astaxanthin by Haematococcus
pluvialis in a sequential heterotrophic-photoautotrophic culture. 1. Appl. Phycology 13 (2001) 395-402

F1: ), Fibregas, A. Dominguez, D.G. Alvarez, T. Lamela, A. Otero. Induction of astaxanthin accumulation by nitrogen
and magnesium deficiencies in Haematococcus pluvialis. Biotechnology Letters 20067 (1998) 623-626.

BG-11:  S. Boussiba, A. Vonshak. Astaxanthin accumulation in the green alga Hacmatococeus pluvialis. Plant Cell Physiol.
32T (1991) 1077-1082.

HongKong: X.W. Zhang, X F. Gong, F. Chen. Dynamics and stability analysis of the growth and astaxanthin production
system of Haematococcus pluvialis. Industrial Microbiology and Biotechnology 23 (1999) 133-137.

Mé: X. Gong, F. Chen. Influence of medium components on astaxanthin content and production of Hacmatococcus
pluvialis. Process Biochemistry 33(4) (1998) 385-391.
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