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Development of microalgae
cultivation technology using waste
liquid fertilizer to produce lipid for

biodiesel

< Myoungsi Univ. kisay Lee >

I. Objectives and Importance

Nutrients and water consist in major cost factor for the cultivation of
microalgae to produce biodiesel. In order to reduce the cost and improve
economic feasibility in cultivation stage, cultivation technologies using
agricultural waste liquid fertilizer as a background culture medium are to be
developed.

0. Research Scopes

1) Cultivation of microalgae using liquid fertilizer

Liquid fertilizer (LF) contains organics, N and P. Also it usually exhibits weak
alkaline pH. These factors are appropriate for microalgae cultivation and thus
water use and medium cost can be reduced if artificial medium is replaced
by liquid fertilizer. In this study, cultivation conditions are investigated using
liquid fertilizer alone or supplemented liquid fertilizer.

2) Operation of large scale cultivation of microalgae

After establishing optimal growth condition and LF-usage strategy, scale up
of cultivation is carried out through 50 L mid-size culture in order to achieve
know—hows in process scale cultivation technigue.



3) Establishment of lipid extraction method from microalgae

Cultured microalgae undergo dewateroing, cell disruption and lipid extraction.

Lipid is the source of biodiesel and thus optimized lipid recovery from

microalgae is necessary.
4) Biodiesel analysis

Fatty acid composition should be analyzed to characterize the quality of

produced biodiesel. Microalgae—produced biodiesel is to be compared with

petroleum diesel.

. Results

m When Chlorella sp. was cultivated in liquid fertilizer PALT1, lipid content
was constant but growth rate was enhanced by 10-11% compared with

artificial medium BG11.

m Since liquid fertilizer contained less amount of N and mixotrophic

cultivation was used without CO, supply, supplementation of organic

carbon was necessary for long-term cultivation.

m When glucose was added as organic carbon in BG11 medium,

mixotrophic culture was possible and high growth rate as 2 g/L/d under
8 g/L glucose during 24-72 h of -cultivation. Lipid content was
increased from 17% to 30%. Similar effects were observed in liquid
fertilizer PAL1 too.

When glycerol, which is a byproduct in biodiesel production process,
growth rate of 1.3 g/L/d was achieved during 24-72 h under 4~13 g/L
of glycerol addition. Lipid content was almost constant at 20%.

Methanol addition did not change cell growth and lipid content. Acetate
in the range of 6~13 g/L enhanced cell growth.

Therefore, glycerol can be a good candidate of organic carbon because
it is a process byproduct and cheaper than glucose.

If micronutrients like metallic components, organic carbon (8 g/L
glucose), and nitrogen (NOsz-N 150 mg/L) were added together to
PAL1, cell growth rate reached 1.3 g/L/d and attained 6 g/L of cell
concentration after 4 days.

m Positive effects of usiing liquid fertilizer
— Reduction of water use
— Reduction of N and P supply costs
— High growth rate utilizing organic carbon and mixotrophic metabolism



m Conclusions
In order to achieve enhanced biomass productivity and lipid production, it is
necessary that (i) supply of organic carbon and nitrogen and (ii) use of
glycerol as a carbon source.

VI. Application plan

The sponsored industry (Mission Algae Power, Inc.) is going to expand the

current results for the commercialization of microalgal biodiesel after following

additional R&D:

» Mass production of microalgae and improvement of productivity in larger
scale

m Process scale trans—esterification of extracted lipid and purification of
produced biodiesel

m Strategies for reuse of lipid—extracted cell residue for the purpose of waste
minimization.



