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Spirulina platensis) for removal 
of Caesium ions form polluted waters. For this aim, tolerance of alga to Cs+

+ 

containing space between lamella in Spirulina cells, which can be a result of accumulation of Cs+ ions in alga cells. Thus, 100 ppm 
concentration of Cs+ 

+ ions from polluted 
water during 15 days. These results indicate that Spirulina is potentially useful for cleaning waters polluted with nonradioactive Cs+ 
ions as well as with 137Cs+ ions.
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1. Introduction

chemicals especially by hazardous heavy metals and 

problem. Among them 137Cs is very dangerous. 
Nonradioactive Caesium ions that occur in nature 
and are released into environment through mining 

Presented work devotes to elaboration of 
method for cleaning water contaminated with Cs+ 

Spirulina 
platensis). Spirulina platensis
have prospects for phytoremediation of waters 

has unique chemical content and biological 

conditions.  Spirulina cells have rich content of 
proteins and peptides, and these compounds should 
be chelating ions of heavy metals. During the aging, 

the water surface. As a result, Spirulina biomass 

water body after remediation. These factors have 

phytoremediator agent. It is known the information 
about using of algae for cleaning the environment 
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and others. There is only limited data concerning 
using Spirulina as a phytoremediator agent in case 
of water pollution with Cs+ ions, but for this aim, 
Spirulina seems to have prospects, because there 
is a lot of information about heavy metals uptake 

5
In presented work, potential of Spirulina 

to uptake of Cs+ ions from water solutions has 
been evaluated. For this aim, tolerance of alga to 
Cs+

Spirulina cells, as well as on biomass formation 
and chlorophyll accumulation by Spirulina have 

phytoremediation technology for cleaning of water 
polluted with Caesium based on application of 

2. Materials and methods
2.1 Materials

The biomass of Spirulina platensis obtained 

– 8.7; content in g/L: NaHCO3 – 16.8, K2HPO4
0.5, NaNO3 – 2.5, K2SO4 – 1.0, NaCl – 1.0, MgSO4

. 
7H2O – 0.2, CaCl2

. 2H2O – 0.04, FeSO4
. 7H2O – 

0.01, EDTA – 0.08; and microelements kit A5 – 1 

C, and under 
following illumination conditions: a photoperiod of 

. m  . s . 

2.2 Methods
For measurement of fresh biomass productivity 

and chlorophyll formation by Spirulina, the 
following method was elaborated: the incubation 
medium was centrifuged at 1000 g during 20 min 
and obtained pellet was weighted. The obtained fresh 
biomass was treated by acetone and the content of 
chlorophyll was determined spectrophotometrically 

11   
The biomass of Spirulina in incubation medium 

have been measured spectrophotometrically at 750 
12  

The content of Cs+ ions in the samples was 
determined by the method of atomic absorption 

13  Conditions for 

HGA900 Graphite Furnace; wavelength – 852.1 

source – EDL; interfence – ionization controlled by 
addition of 0.1% KCl.  

+ ions on cell 

2.5% glutaraldehyde and then in 1% OsO4. After 
dehydration in ethanol of increasing concentrations, 
the samples were embedded in Epon–Araldite resin 

4

acetate, and analyzed by electron microscope Tesla 

2.3 Experimental design

concentrations of Cs+ on growing parameters of 

concentrations of Cs+

C, 
without air barbotage, a photoperiod of lighting 

. m  . s . After incubation 
the biomass productivity by Spirulina and chlorophyll 
content in cells by above mentioned methods were 

out in same samples. 

in following conditions: Spirulina was preliminary 

7 days 20 L of Cs+ containing solution was added. 
The volume of incubation medium in the beggining 
of incubation of Spirulina with Cs+ was 40 L. At that 
moment, the biomass of Spirulina was 3.5 g/L and 
Cs+ concentration was 100 ppm. The incubation was 

25 C, under following illumination conditions: a 
. m  . s .  

+ solution 20 L 
of water was added.  The content of Cs+   ions and 
biomass of Spirulina were determined after 5, 10 and 
15 days from addition of heavy metal ions.  
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3. Results and Discussion
+ on Spirulina cells

chlorophyll accumulation by Spirulina has been 

According to the obtained results, low 

+ 

and the content of chlorophyll decreased by 20%. 

According to the obtained results, Spirulina revealed 
+ ions. 

3.2. Study of penetration and localization of 
Cs+ in Spirulina 

+ ions 

concentration of Cs+ 

lamella in Spirulina cells, which can be a result of 
accumulation of heavy metal ions. Thus, 100 ppm 
concentration of Cs+ ions has been chosen for the 

3.3. The results of model experiment 

approach of phytoremediation technology for 
cleaning water polluted by Cs+ ions have been 
carried out. For this aim, Spirulina cultivated in 

+ ions. 
The obtained data are given in Fig. 3.

As it seen from Fig. 3, Spirulina has capability 
to assimilate up to 90% of heavy metal ions from 
polluted water during 15 days. At the same time 
biomass of alga decreases by 25%. These results 
indicate that Spirulina is potentially usable for 
cleaning of waters polluted with nonradioactive Cs+ 
ions as well as with 137Cs+ ions. 

Fig. 1. 

in part 2.3.

Fig. 2. 
+ +
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Fig. 3. The results of model experiment for cleaning Cs+ containing water by 
using Spirulina. The conditions of experiment are described in part 2.3.  
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5. Conclusions

Thus, the work carried out has shown that 

Cs+

137Cs+) 
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