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Investigation Group: Water Treatment and Alternative Technology

Researcher
Major 

Academic 
degree

Member of the 
national system 
of researchers

Teacher in 
accredited program 

of chemical 
engineer

Germán Eduardo Dévora Isiordia Dr. SNI-1 X

Jesús Alvarez Sánchez Dr. SNI-1 X

Rodrigo González Enríquez Dr. -- X

Reyna Guadalupe Sánchez Duarte Dra. SNI-1 X

María del Rosario Martínez Macías Dra. SNI-1 X

Ma. Araceli Correa Murrieta Dra. SNI-1 X

María Magdalena Armendáriz 
Ontiveros

Dra. SNI-C X

TOTAL 100 % 86 % 100 %



Instituto Tecnologico de Sonora

Natural Resources

Departament: Water Sciences and Environmental 
Educational Program Chemical Engineer



Research Laboratories

1.  Dr. Germán Eduardo Dévora Isiordia
Desalination of brackish and marine waters with Renewable Energies

2.  Dr. Jesús Álvarez Sánchez
Polymers and materials

3.  Dr. Rodrigo González Enríquez
Hydrogeochemical and Environmental Explorations

4.  Dra. Reyna Guadalupe Sánchez Duarte
Biopolymers

5.  Dra. María del Rosario Martínez Macías
Biopolymers and phytoremediation with microalgae

6.  Dra. Ma. Araceli Correa Murrieta
Bioadsorbents

7.  Dra. Maria Magdalena Armendariz Ontiveros
Dynamic Biosystems and Renewable Energies



Desalination of brackish and marine waters with 
Renewable Energies

Research Laboratory:

Dr. Germán Eduardo Dévora Isiordia
german.devora@itson.edu.mx

+52 (644) 4109000 Ext 1686

https://www.itson.mx/oferta/iq/Paginas/german-devora.aspx

mailto:german.devora@itson.edu.mx
https://www.itson.mx/oferta/iq/Paginas/german-devora.aspx


AUTHORIZED PROJECTS

CONACYT

Operation, analysis of the problem and pollution generated in
desalination plants located in the Mexican Republic, in order
to determine the regulations applicable to this item

Períod:

2007-2010 

Amount:

$197,000 USD



Benefits to ITSON

A reverse osmosis desalination plant 150 m3/d was acquired
Agricultural productive projects are elaborated in Yaqui Valley

$ 107,000 USD



Products
Before Desalination plant

Brackish water well

Tomato Sorghum Mango Ricinus Communis

Yield:      22 Ton/Ha                     7.5 Ton/Ha                       27 Ton/Ha                     4 Ton/Ha

4,000 mg/L Salinity



Products

Tomato Sorghum Mango Ricinus Communis

After Desalination plant

After:     Yield:     24 Ton/Ha                  9.0 Ton/Ha                  29 Ton/Ha                       5.3 Ton/Ha

Reverse OsmosisBrackish water well  4,000 mg/L 300 mg/L

Before: Yield:      22 Ton/Ha                 7.5 Ton/Ha                  27 Ton/Ha                       4.1 Ton/Ha



Innovation stimulus program (PEI)

(CONACYT)

Prototype development of solar desalination plant, for rehabilitation of 
salitrated wells on the coast of Hermosillo, Sonora; Mexico

Período:

2015-2016

Monto:

$ 198,000 USD



Delivered Products
Reverse Osmosis Desalination Plant

RO = 40 m3/d



Delivered Products
Solar Park ITSON 120 kWh

3 Generation System
24 Panels in fixed system          ∼ 30 kWh            
36 Panels in 1 axis system        ∼ 40 kWh 
24 Panels in 2 axis system        ∼ 50 kWh



Future International Research 
postdoctoral products

HEAT TRANSFER
• Storage Heat
• Phase Change Materials
• Solar Desalination Tower
• Corrosion

PROCESS HEAT
• Photovoltaic
• Direct Currently
• Reverse Osmosis 
• Desalination Plant Managment



Solar Desalination 
Tower 

Black 
Blocks

Heat Storage
+ Release

PCM

PCM = Phase Change Materials

HEAT TRANSFER
Sonora and Arizona



Corrosion
WATER BASIN

COATINGS

Paints and Coatings

Used for testing the corrosive 

resistance of products

Salt spray chamber 

Fog chamber                        samples

Coating

• Corrosion
• Time
• Cost
• Decision
• Recycle

Chitosan pearls          Materials



PROCESS HEAT

Flux?
Permeance?
Conversion?

Power 
generated?

Temperature 
effect?

Quality?

Temperature 
effect?



Delivered Products

• Indexed Article Published
JCR, SCOPUS,WofS

• Participation in congress

• Thesis Master and phD



Research Laboratory: 
Polymers and Materials

Dr. Jesús Alvarez Sánchez

jesus.alvarez@itson.edu.mx
+52 (644) 4109000 Ext 1689

https://www.itson.mx/oferta/iq/Paginas/jesus-alvarez.aspx

mailto:Jesus.alvarez@itson.edu.mx


Teaching Professional Development Program

(PRODEP)

PREPARATION AND CHARACTERIZATION 
OF NEW COMPOSITE MEMBRANES 
CHLORINE RESISTANT AND THEIR 

APPLICATION IN REVERSE OSMOSIS 

Period:

2012-2013

Amount:

$ 25,000 dollars 



Funding Infrastructure 

(CONACYT)

SCIENTIFIC EQUIPMENT ACQUISITION TO 
CHARACTERIZE OF COMPOSITE MEMBRANES 

AND THEIR APPLICATION IN DESALINATION SEA 
WATER  BY REVERSE OSMOSIS

Period:

2013-2014

Amount:

$ 96,000 dollars 



Delivered Products
Atomic Force Microscopy (AFM)

ZnO Nanoparticle Membrane roughness 

Contact Angle



Infrared spectrophotometer by ATR 

(Attenuate total reflectance)
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Delivered Products



Biopolymers

Research laboratory at ITSON

Dra. Reyna Gpe. Sánchez Duarte
reyna.sanchez@itson.edu.mx
+52 (644) 4109000 Ext 2116

https://www.itson.mx/oferta/iq/Paginas/reyna-sanchez.aspx

mailto:reyna.sanchez@itson.edu.mx
https://www.itson.mx/oferta/iq/Paginas/reyna-sanchez.aspx


Copper bioadsorption of acidic water from mines in a natural polymer (chitosan)

Evaluate the chitosan adsorption capacity as bio adsorbent of 
Allura red dye through kinetics and isotherm of adsorption.

Time frame:

2016-2017

Amount:

$ 5,200 USD



Production and characterization of chitosan nanoparticles to adsorb dyes

Synthesis chitosan-tripolyphosphate nanoparticles by using 
the ionic gelation method for the adsorption of food dyes

Time frame:

2018-2019

Amount:

$ 5,200 USD



Chitosan crosslinked for membrane preparation

Production of chitosan-based membranes with the incorporation of chemical 
compounds (crosslinkers, plasticizers and/or grafting) in their matrix, for possible 

use in filtration processes and /or seawater desalination processes.

Time frame:

2019-2020

Amount:

$ 2,080 USD



Delivered Products
• Articles published in international journals and chapter of the book
• Presentations at national and international congresses
• Thesis Topics

*Currently, we started with metal coating test with
Chitosan as an anticorrosive



Biopolymers and phytoremediation with microalgae
Research Laboratory:

Dra. María del Rosario Martínez Macías

maria.martinez@itson.edu.mx
+52 (644) 4109000 Ext 2108

https://www.itson.mx/oferta/iq/Paginas/maria-martinez.aspx

mailto:maria.martinez@itson.edu.mx


Effect of light intensity on kinetic growth
rate and lipid content on microalgae 

Nannochloropsis oculata.

Evaluate the effect of different light intensities on lipid content 
and biomass productivity on Nannochloropsis oculata.

Time:

2011-2012

Available money

$ 5,200 USD 



Effect of fed-batch and semicontinuos
regimen on Nannochloropsis oculata

grown in different culture media to high-
value products. 

Evaluate different grown system and different culture 
media on microalgae N. oculata.

Time

2013-2014

Available money

$ 3,130 USD



Effect of removal of heavy metals from acid mine water on 
biomass and lipid productivity to improve biofuels 

production (PROFAPI 2016)

Biosorption of heavy metals from acid mine water by 
marines microalgae (PROFAPÍ 2017)

Determine the adsorption capacity of copper in acid mine water, 
using lyophilized biomass of microalgae as adsorbent.

Time

2016-2017

Available money

$ 2,810 USD 



PRODUCTS

Martínez et al., 2019.



Bioadsorbents
Research Laboratory:

Dra. Ma. Araceli Correa Murrieta

maria.correa@itson.edu.mx
+52 (644) 4109000 Ext 1405

https://www.itson.mx/oferta/iq/Paginas/araceli-correa.aspx

mailto:macorrea@itson.edu.mx


Hexavalent chromium removal from 
wastewater using aquaculture waste.

(PROFAPI: 2015 y 2016)

Evaluate the adsorption of chromium (VI) 
from synthetic water using beads of 
chitosan and chitosan modified with 

glutaraldehyde.

Project Period:

2015-2016

Funding:

$ 6,250 USD 

Quitosano



Delivered Products
• Congress Presentations: International Congress of Environmental Engineering (May,

2015), III National Congress of Biotechnology and Food Sciences (October, 2015), XXXVII
Congress of AMIDIQ (May, 2016), and 3rd National Congress of Technologies and
Environmental Sciences (October, 2016).

• Congress' memories, book chapter, and journal papers (indexed by JCR).



Shrimp wastes to remove manganese from aqueous 
solutions /

Treatment of waste from COD analyses using biopolymers.
(PROFAPI: 2017 y 2018)

Evaluate the adsorption of Manganese (II) from synthetic water on chitosan beads 
modified with sodium tripolyphosphate.

Evaluate the elimination of chromium contained in the residues from the COD analysis 
by protonated chitosan beads modified with glutaraldehyde.

Project Period:

2017-2018

Funding:

$ 5,750 USD



Delivered Products
• Congress Presentations:  XXXVIII National Meeting of AMIDIQ (May, 2017), IV National 

Congress of Biotechnology and Food Sciences (September, 2017), XXXIX National Meeting 
of AMIDIQ (May, 2018),  and Sixth International Symposium on Environmental 
Biotechnology and Engineering (November, 2018).

• Congress' memories and book chapter 



Dynamic Biosystems and Renewable Energies
Research Laboratory:

Dra. María Magdalena Armendáriz Ontiveros
Maria.armendariz@itson.edu.mx

+52 (644) 4109000 Ext 1403

https://www.itson.mx/oferta/iq/Paginas/maria-armendariz.aspx

mailto:Maria.armendariz@itson.edu.mx
https://www.itson.mx/oferta/iq/Paginas/maria-armendariz.aspx


AUTHORIZED PROJECTS

CONACYT

“Optimization of synergies between photovoltaic solar cells
and reverse osmosis membranes for the desalination of
marine and brackish waters

Período:

2016-2019 

Monto:

$78,000 USD



Delivered Productss
Article published 
Participation in congress



AUTHORIZED PROJECTS

CONACYT

Optimum concentration of FeNPs in the coating of reverse
osmosis membranes for the reduction of bio-fouling ”

Período:

2019 

Monto:

$1,460 USD



Delivered Products
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Article published 
Participation in congress



Thanks!


