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Abstract

In this article, we will first get acquainted with the absorption and emission
optical properties of algae and types of chlorophylls, and then we will examine
the optical setup for measuring the photoluminescence light produced by
algae, which is the basis for the construction of chlorophyll concentration
measuring devices. By examining algae samples in freshwater ponds in Iran
and identifying the predominant type of algae in them, spectrometry and
concentration measurement were carried out with the help of a hemocytometer
or neobar lam method. An essential tool for measuring the concentration of
algae is chlorophyll-a, which is present in all types of algae with different
percentages and has the property of fluorescence. By measuring the red light
resulting from photoluminescence, the amount of chlorophyll-a can be
obtained. The main design of a device to measure the amount of chlorophyll-
a based on the measurement of photoluminescence light is considered for this
purpose, and it is used in terms of software and hardware. For this, the process
and intensity of light in terms of density were done for calibration, and the
disadvantages and advantages of the design were examined. Direct
measurement of light, noises, high stability, and preparing a logical routine
between the data can help to increase and improve the quality and this device
becomes a precise tool for measuring chlorophyll and has commercialization
capabilities. The stability, reproducibility, and high accuracy of the device are
one of the advantages of emission (photoluminescence) test methods
compared to absorbance methods.

Keywords: Optical Properties of Algae, Chlorophyll-a, Photoluminescence,
Emission Spectrum, Neobar Lam.
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Major Molecular
Chlorophylls Algal groups Solubility Absorbance Function
. formula
in Algae
Chlorophyll a All Organic solvents- CssHnOsNMg Red light Light receptor
photosynthetic alcohol, diethyl absorption in photosystem
algae ether, benzene, band-663 nm Tof the light
acetone except Other- 430 nm | reaction
petroleum ether
Chlorophyll b Chlorophyta Maximum in CssHOsNMg 645 nm and Light
Euglenophyta acetone and 435 nm harvesting
Charophyta Methanol pigment
transferring
absorbed light
energy o
chlorophyll a
Chlorophyll ¢; | Heterokontophyta | Ether, acetone, CysHyO:NMg | 634 nm, 583 Accessory
methanol, ethyl nm and 440 pigment to
acetate nm photosystem 1T
Chlorophyll c; | Dinophyta Ether, acetone, CusHusONMg | 635nm, 586 | Accessory
Cryptophyta methanol, ethyl nm and 452 pigment to
Phaeophyta acetate nm photosystem IT
Heterokontophyta
Chlorophyll d Cyanobacteria Diethyl ether, CsyHygOgNMg 696 nm, 456 Energy
Rhodophyta benzene, acetone, nm and 400 capturing from
Methanol nm and 710 sunlight
nm (Infrared
light)
Chlorophyll £ Cyanobacteria Diethyl ether, CssHpgOsNMg >700 nm Energy transfer
Xanthophyta benzene, acetone, (Infrared and charge
Methanol light) separation
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! Lepocinclis globosa or Lepocinclis ovum

2 Euglenophyta

 Gymnodinium catenatum

* Dinophyceae

3 Saxitoxin

¢ Desmodesmus quadricuada and Scenedesmusacutus
7 Scenedesmaceae

8 Chlorella vulgaris

° Chlorophyta
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! Chlorella vulgaris
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