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Fig.2  The biomass accumulation of MC- with different

form of carbon source in 50 L aquarium.
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Fig.3 The change of gas composition in the CO, leakage

prevention covering-box during different period.
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Table 1  The carbon consumption in CO, sequestration
coupled with the pilot-scale production of seawater Spirulina
HS331 strain compared with the traditional

seawater production technology

Traditional Production coupled
production’ with CO, sequestration
Carbon source NaHCO, NaHCO, + CO,
C'onsumption of carbon 'source Per o 30 310 0.76
kilogram of dry production (kg)
Cost of (:arb()n‘source per kilogram 19.09 3 12
of dry production (yuan)
Relative cost of carbon source 100. 00 42.52

* Average value between 2008 and 2010 from the Guangzhou Haiyikang
Biotechnology Co. , Ltd
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10. 3 [y ], FIHFE CO, 2 45 M.
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Table 2 The main production data on CO, sequestration
coupled with large scale production of Spirulina compared

with the traditional technology

Traditional Production coupled
production” with CO, sequestration
A h

The range of pH change pproac 10.0 -10.3
toll. 5

Production time (year) 1 1

Output per year (ton) 35.0 42.0

Productivity [g/(m®<d") ] 4.36 5.23

Carbon source NaHCO, NaHCO, + CO,

Consumption of carb})n source . oo 2 14 1.07

per ton of dry production (ton)

wast of carbon' source per kilogram 14. 49 5.99

of dry production (yuan)

Relative cost of carbon source 100. 00 41.35

* Average value between 2008 and 2010 from the Guangzhou Haiyikang
Biotechnology Co. , Lid
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Table 3 The main nutritional composition and

heavy metal content of Spirulina

.. . National
Nutrltl()‘nfil Content (%) Heavy  Content standard
composition metal  (ppm)

(ppm)
Proteins 62.00 +1.37 Pb 0.10 2.0°
Phycocyanin 8.90 +0.34 As 0.18 1.0°
Chlorophyll 0.79 +0.02 Hg 0.016 0.3"
Carotenoid 0.40 £0.02 Cd 0. 037 (0.1-0.5)"

a:GB/167404997; b:GB/2762-2005.
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CO, sequestration coupled with industrial cultivation of
microalgae
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* Sanya Neptunus Marine Biological Technology Co., Ltd, Sanya 572000, China

Abstract: [Objective] In order to reduce CO, emission and lower the cost of microalgal industrial production at the same
time, a technology was developed to combine CO, sequestration with microalgal cultivation. [Methods] The technology
was based on rapid pH drift and high pH adaptability of two microalgal species, Chlorococcum alkaliphilus MCH and
Spirulina platensis. A simple structure, CO, leakage prevention covering-box, was designed to collect CO, escaped from
culture medium when CO, gas was injected into the culture. [Results] In the small-scale outdoor cultivation of MC,
CO, escaped from culture was all absorbed by culture with the help of covering-box. Results from the pilot-scale cultivation
of S. platensis (HS 331) combined with the CO, addition technology show that the cost of carbon source was remarkably
reduced and deposition of CaCO, and MgCO, was effectively avoided. In addition, the average productivity was rather high
[9.54g/ (m*+d") 1. In the large-scale cultivation of S. platensis, the annual yield was increased by 20% and high quality
product was obtained with the CO, addition technology. In addition, 66% of NaHCO, was saved, more than 58% of
carbon cost was reduced, and about 45 tons of CO, was sequestrated. [Conclusion] The technology was successfully
applied in industrial production of S. platensis and the cost of producing S. platensis was dramatically reduced. The study
would provide new insight into carbon dioxide sequestration.

Keywords: Microalgae, Spirulina platensis, CO, sequestration, pH drift, leakage prevention covering-box
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