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       The Atacama Desert extends along the Pacific coast of South America in 

northern Chile and Peru, is considered the driest Desert in the world and has the 

highest records of UV radiation and also total surface solar radiation the highest 

ever recorded in the world (Rondanelli et al., 2015). In the interior of this Desert is 

the Salar de Atacama, located between the depression of the Cordillera de Domeyko 

and the Cordillera de los Andes in northern Chile. It presents surface and 

underground waters that form in its interior a great number of lagoons with high 

concentrations of salts, where the microbial life thrives. 

Microalgae and cyanobacteria have different natural pigments, which play an 

important role in the metabolism of photosynthesis. These pigments possess 

biological activity, acting as antioxidants and collectors of sunlight. The microalgae 

pigments have been classified mainly in three categories being these chlorophylls, 

carotenoids and phycobiliproteínas (Kim, 2015). 

       The solar cells have been classified in three generations, the first generation 

consists of solar cells based on monocrystalline and polycrystalline silicon. Second-

generation solar cells correspond to thin-film solar cells with amorphous silicon (a-

Si), Cadmium Teluride (CdTe) and CIGS. The third generation of solar cells, is 

composed of cells based on organic compounds, Quantum Dot, Perovskite and the 

solar cell sensitized by dyes or DSSC (Bhogaita et al., 2016). 

       The main objective of solar cells of the last generation and the DSSC is that they 

can be compatible with flexible substrates, have high efficiency, are simple 

manufacture, low cost of manufacture and less toxic materials (Sharma et al., 2017). 

In conclusion the phycocyanin of Halothece sp. is a promising photosensitizer, which can 

be used in the manufacture of solar cells less toxic, simple construction and generating a 

voltage of 0.292 V per cm2. 
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pH Salinity (g NaCl L-1) T (°C) 

L. Salada 7.25 276 27.8 

L. Tebenquiche 7.04 120 24.2 
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A ♦ Chlorophylls (660 nm) 

B ♦ Carotenoids (450 nm) 

C ♦ Phycobiliproteins (620 nm)  

Irradiation: 80 µmol m-2 s-1 

Table 1: physical-chemical conditions of sampling sites. 
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Figure 1: Strains obtained from Salar de Atacama. 
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Figur2 2:Light field optical microscopy (40x) of 

microalgae isolates obtained from the Salar de 

Atacama. 

Figure 3: Isolates grown in 1 L. 

(A) CsPC y (B) CsTF. 

Strai

n 

Specie Coverage Identity Access 

CsPC Halothece sp. 99% 96% CP003945.1 

CsTF Phormidium sp. 100% 97% AF218376.1 

Table 2: Molecular identification of isolates obtained in lagoons of the Atacama 

Desert. Sequencing of the 16S ribosomal gene. 

Figure 5: Photo-stability test performed on 

different microalga pigments. 
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DSSC Voc (mV) Isc (mA) Fill 

Factor 

ŋ (%) ∙10-

3 

No photosensitizer 16 0.0142 0.260 0.06 

Chlorophylls (C. reinhardtii) 186 0.0313 0.348 2.03 

Carotenoids (P. tricornutum) 109 0.0211 0.372 0.87 

Phycobiliproteins (A. 

platensis) 

117 0.0263 0.390 1.02 

Phycobiliproteins (Halothece 

sp.) 

59 0.0043 0.447 0.14 

Phycocyanin (Halothece sp.) 292 0.0222 0.452 3.30 

Table 3: photovoltaic parameters obtained from 

the different DSSC, value indicates average of 

three trials. 
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Figure 6: Dye-Sensitized Solar 

Cell, (A) schema, (B) assembly 

and (C) side view. 
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Figure 4: Spectra absorption of pigments. 
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