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𝜇

      𝜇 = 𝑑𝑙𝑛𝐶𝑛 𝑑𝑡⁄ = (𝑙𝑛 𝐶𝑡 − 𝑙𝑛 𝐶𝑜) (𝑡 − 𝑡𝑜)⁄                 (1) 

𝐶𝑛

𝐶𝑡 𝐶𝑜

𝑡𝑜

                                             𝑡𝑑 = 𝑙𝑛 2 𝜇⁄ (2)

 

   

            

 

 

 

 

  

 

 
 

 

 
 

  



  

 

 

 

 

 

 

 

 

Substances Composition (ppm) 

NaNO3 100 

NaH2PO4 20 

H3BO3 33.6 

NaEDTA 45 

FeCl3 1.3 

MnCl2 0.36 

Na2SiO3 10-80 

Vitamin B12 0.001 



  

 

 

 

  

 

 

 

  

 

 

 

 

 

 

 

 

Species Cultivation 𝝁 (d-1) 𝒕𝒅 (d) Ref 

Dunaliella salina Outdoors -closed tubular photobioreactor 0.18 3.85 (1) 

Scenedesmus obliquus Tubular photobioreactor 0.22 3.15 (2) 

Chlorella vulgaris Bold’s Basal medium 0.14 4.95 (3) 

Nannochloropsis oculata The Guillard f2 medium 0.07 9.90 (3) 

Nannochloropsis gaditana Indoor Culture 0.199 3.48 (4) 

Chlorella protothecoides Low nitrogen Guillards Marine medium 0.27 2.6 (5) 

Nannochloropsis oculata Open pond 0.27 2.6 (6) 

Isochrysis galbana Erlenmeyer flask  

Indoor Culture 

0.18 3.85 This study 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cultivation periods (d) Salinity (‰) pH Temperature (oC) DO (mg l-1) 

1st  25.25 ± 1.28 8.56 ± 0.50 24.13 ± 0.48 7.24 ± 0.26 

4th  38.75 ± 1.98 8.69 ± 0.46 23.88 ± 0.42 7.33 ± 0.15 

8th  40.38 ± 1.60 9.00 ± 0.00 24.31 ± 0.27 7.53 ± 0.11 
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Biomass 

 

Proximate Analysis 

 

 

Ref 

 

Moisture VM FC Ash HHV  

(wt%) (wt%) (wt%) (wt%) (MJ kg-1) 

Terrestrial plant Bagasse - 70.90* 7.00* 22.10* 14.258 (1) 

Sugar cane straw - 76.20* 14.60* 9.20* 17.19 (2) 

Cotton residue  72.80* 20.59* 6.61* 16.90 (2) 

Aquatic biomass Chlorella sp. MP-1 6.8 72.19 15.08 5.93 18.59 (3) 

Chlorella vulgaris - 55.37* 34.35* 10.28* 21.88** (4) 

Chlorella vulgaris - - - - 18 (5) 

Chlorella minutissima - - - - 21 (5) 

Chlorella vulgaris 9.1 37.3 5.0 48.6 - (6) 

Enteromorpha clathrata 13.30 41.82 7.79 37.09 7.89** (7) 

Sargassum natans 10.46 48.85 11.60 29.09 8.68** (7) 

Nannochloropsis oculata 3.99 64.76 7.76 23.50 - (8) 

Nannochloropsis oculata - 67.45* 8.08* 24.47* 16.80 (8) 

Isochrysis galbana 12.98 40.10 7.47 39.45  This study 

Isochrysis galbana  46.08* 8.58* 45.33* 16.22 This study 

 

*  indicated VM, FC and Ash in dry basis (db), other demonstrated on an air-dried basis (adb) 

** indicated lower heating value (LHV) in unit of MJ kg-1 

 

(1) Parikh, Channiwala, & Ghosal (2005); (2) Yin (2011); (3) Phukan et al. (2011); (4) Chen, Ma, & Liu 

(2011); (5) Illman et al.(2000); (6) Agrawal & Chakraborty (2013); (7) Wang, Jiang, Han, & Liu (2009); (8) 

Sukarni et al. (2014) 
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