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Active Member Leader of the Research Group Active Member
Dr. Rodrigo Gonzalez Enriquez Dr. German Eduardo Dévora Dr. Jesus Alvarez Sanchez

Investigation Group CA-036

Water Treatment and

Alternative Technology
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Collaborators
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Dra. Reyna Guadalupe Sanchez Duarte

Dra. Maria Magdalena Armendariz Ontiveros Dra. Ma. Araceli Correa Murrieta




Investigation Group: Water Treatment and Alternative Technology

Major Member of the Teacher in
Researcher Academic | hational system accredited program
Degree of researchers of chemical
engineer
German Eduardo Dévora Isiordia Dr. SNI-1 X
Jesus Alvarez Sanchez Dr. SNI-1 X
Rodrigo Gonzalez Enriquez Dr. -- X
Reyna Guadalupe Sanchez Duarte Dra. SNI-1 X
Maria del Rosario Martinez Macias Dra. SNI-1 X
Ma. Araceli Correa Murrieta Dra. SNI-1 X
Yedidia Villegas Peralta Dra. SNI-1 X
Maria Magdalena Armendariz Dra. SNI-C X
Ontiveros
TOTAL |100%| 87.5% 100 %




Instituto Tecnologico de Sonora

Natural Resources

Department: \Water Sciences and Environmental
Educational Program: Chemical Engineer



Research Laboratories

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

Dr. Jesus Alvarez Sanchez
Polymers and materials

Dr. Rodrigo Gonzalez Enriquez
Hydrogeochemical and Environmental Explorations

Dra. Reyna Guadalupe Sanchez Duarte
Biopolymers

Dra. Maria del Rosario Martinez Macias
Biopolymers and phytoremediation with microalgae

Dra. Ma. Araceli Correa Murrieta
Bioadsorbents

Dra. Maria Magdalena Armendariz Ontiveros
Dynamic Biosystems and Renewable Energies

Dra. Yedidia Villegas Peralta
Pollutant adsorption and desorption processes



Research Laboratory:

Desalination of brackish and marine waters with
Renewable Energies

Dr. German Eduardo Dévora Isiordia

german.devora@itson.edu.mx
+52 (644) 4109000 Ext 1686

inas/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”

Period: Amount:
2007-2010 $197,000 USD




Benefits to ITSON

$107,000 USD

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

.—-@: = // &v\"\.\\‘: -




Products

Before Desalination plant

Brackish water well 4,000 mg/L Salinity

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

Tomato

Ricinus Communis



Products

After Desalination plant

Reverse Osmosis 300 mg/L

%

o >

Tomato Sorghum Mango Ricinus Communis

Before: Yield: 22 Ton/Ha 7.5 Ton/Ha 27 Ton/Ha 4.1 Ton/Ha
After: Yield: 24 Ton/Ha 9.0 Ton/Ha 29 Ton/Ha 5.3 Ton/Ha



Foundation
PRODUCE

Tecnologia sobre desalacion de agua en pozos
con problemas de intrusion salina para
reutilizacion en la agricultura.

Amount:
S 34,359 USD
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Innovation stimulus program (PEIl)

(CONACYT)
l

Prototype development of solar desalination plant, for rehabilitation of

salitrated wells on the coast of Hermosillo, Sonora, Mexico

Period: Amount:
2015-2016 S 198,000 USD




Delivered Products

Reverse Osmosis Desalination Plant

RO=40 m3/d

RO: Reverse Osmosis



Delivered Products
Solar Park ITSON 120 kWh

b g
1
i‘. = <__/7/‘

Pane
Pane

Pane

3 Generation System

s in fixed system ~ 30 kWh
s in 1 axis system ~ 40 kWh
S In 2 axis system ~ 50 kWh



Future International Research
postdoctoral products

HEAT TRANSFER
* Storage Heat

Phase Change Materials

 Solar Desalination Tower
e Corrosion

PROCESS HEAT

Photovoltaic

Direct Currently

Reverse Osmosis

Desalination Plant Managment

INSTITUTO TECNOLOGICO DE SONORA
Educar para Trascender

A\

THE UNIVERSITY
OF ARIZONA




HEAT TRANSFER

Sonora and Arizona

Solar Desalination Black PCM
Tower Blocks

Radiative coating
& heat emission *

Natural convection
heat dissipation

Clean water

A B |

Sunlight

/ / Glass

-1
E Im”’mmmmmWmm”’mmmm”ﬂmm”’mmmm””mm”lmmmm;

Thermal insulation Removable pillars for solar absorption & heat storage

Heat Storage
+ Release

PCM = Phase Change Materials




: WATER BASIN
Corrosion COATINGS

Chitosan peafls Materials

Coating
Salt spray chamber * Corrosion
* Time
Used for testing the corrosive * Cost
resistance of products * Decision

Fog chamber samples * Recycle



PROCESS HEAT

l g‘ 2 CHILLER
PRETREATMENT
effect?
Y/ /4 i

Temperature
effect? , ‘ —Q_
FEED WATER

WATER COLLECTION

RERVERSE OSMOSIS

Power
generated? @ S

e, e e

] M Flux?
BRINE WATER PERMEATE WATER Permeance?

Quality? Conversion?



Delivered Product

(pes aen perr ervevvd chayne

Tecnologia y

CienciaszAgua
Using Desalination to Improve Agricultural Yields: Success Cases in
Mexico

B L]
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Research Laboratory:
Polymers and Materials

Dr. Jesus Alvarez Sanchez

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: Amount:
2012-2013 $ 25,000 USD




Funding Infrastructure

(CONACYT)

SCIENTIFIC EQUIPMENT ACQUISITION TO
CHARACTERIZE OF COMPOSITE MEMBRANES
AND THEIR APPLICATION IN DESALINATION SEA
WATER BY REVERSE OSMOSIS

Amount:
$ 96,000 USD

Period:
2013-2014




Delivered Products

Atomic Force Microscopy (AFM)

ZnO Nanoparticle Membrane roughness

Contact Angle
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Delivered Products

Infrared spectrophotometer by ATR
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Cathedra project CONACYT

(CONACYT)

FOULING MODELING AND DESIGN OPTIMIZATION OF
MEMBRANE MODULES FOR DESALINATION OF MARINE
AND BRACKISH WATER ON THE PACIFIC COAST

Period:
2014-2015

Amount:
S 24,542 USD




PROFAPI Project

|

Preparation and application of new
biofouling resistant membranes for
desalination of seawater

Amount:
$2,454 USD

Period:
2016-2017

AMIDIQ %

XXXVII Encuentro Nacional de la AMIDIQ

NUEVAS TECNOLOGIAS Y TENDENCIAS EN LA INGENIERIA QUIMICA

Memorias



Delivered Products

Vol. 15, No. 3 (2016) 961-975
BB Revista Mexicana de Ingenieria Quimica

MEMBRANAS DE NANOFILTRACION, PREPARADAS VIiA POLIMERIZACION EN
INTERFASE, DOPADAS CON NANOPARTICULAS DE ZnO: EFECTO EN SU
DESEMPENO

NANOFILTRATION MEMBRANES, PREPARED VIA INTERFACIAL
POLYMERIZATION, DOPED WITH ZnO NANOPARTICLES: EFFECT ON
PERFORMANCE
S. Pérez-Sicairos'*, S.A. Miranda-Ibarra!, S.W. Lin-Ho!, J. Alvarez-Sénchezz, JiC. Pérvez-ReyesI , KA.
Corrales-L()pez1 . J.B. Morales-Cuevas'

Memorias del XXXVII Encuentro Nacional de la AMIDIQ
3 al 6 de Mayo de 2016, Puerto Vallarta, Jalisco, México

OPERACION DE MEMBRANAS COMPUESTAS COMERCIALES EN CELDA DE FLUJO
CRUZADO PARA DESALAR AGUA MARINA

Jestis Alvarez Sanchez**, Patricia Guadalupe Torres Valenzuela®, Gustavo Adolfo Fimbres Weihs®?, German Eduardo
Deévora Isiordia®, Edna Rosalba Meza Escalante °, Denisse Serrano Palacios®

Alfredo Maclel Cerda Editor

M: branes

’,.ulatnons and Applications




PROFAPI Project

Preparation and application of new
biofouling resistant membranes for
desalination of seawater

Period:
2019-2020

Amount:
$1,718 USD

Figura 7. Equipo de fiujo cruzado Steriitech Corporation. modelo CF042




Research Laboratory:
Hydrogeochemical and Environmental Explorations

Dr. Rodrigo Gonzalez Enriquez

reglezl@hotmail.com
+52 (644) 4109000 1405



mailto:Rglez1hotmail.com@

ICASTDR FIEL_DS'

Technological Package of the Agronomic

Process of the Higuerilla Crop.
I

Period: Amount:
2015-2016 S 80,597 USD




Delivered Products

Give formulation for maximum vyield for
Higuerilla crop with desalinated water irrigation.




Research Laboratory:
Biopolymers

\
L

o

ﬂ‘ﬁ

Dra. Reyna Guadalupe Sanchez Duarte

reyna.sanchez@itson.edu.mx

+52 (644) 4109000 Ext 2116

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


mailto:eyna.sanchez@itson.edu.mx

natural polymer (chitosan)

(PROFAPI)

Evaluate the chitosan adsorption capacity as

bio adsorbent of Allura red dye through
kinetics and isotherm of adsorption

Period:
2016-2017

Amount:
$ 5,200 USD

Céscara de camaron Quitosano

Columna de hxiviackin




Delivered Products

e Articles published in international journals and chapter of the book

* Presentations at national and international congresses

e Contributed to the research and development of specific techniques in the
application of a natural and environmentally friendly adsorbent.

Article

Study of a fixed-bed column

Th Asthanr(x) 1014

in the adsorption of an MO e s
azo dye from an aqueous perubie-isiroaoaidr oo
medium using a chitosan— SSAGE

glutaraldehyde biosorbent

Jaime Lépez-Cervantes, Dalia | Sanchez-Machado,

Reyna G Sanchex-Duarte and Ma A Correa-Murrieta
s Tenolages de Sosers, Mexxo

Abstract

A continuous adsorption study in a fixed-bed column was carried out using 3 chitosan-
ghutaraidelyde biosorbent for the removal of the textlle dye Divect Bive 71 from an aqueous
solution, The bicsorbent was prepared from shrimg shels and characterized by scanning electron
microscoav. Xerav diffraction. and nucdlear masnetic resonance wectroscoov. The effects of

v
El Departamento de Ciencias del Agua y Medio Ambiente del instituto ey -
Tecnolégico de Sonora, a través de sus programas Educativos de =]
Ingeniero en Ciencias Ambientales y de Ingenieria Quimica. ITSON

REYNA GUADALUPE SANCHEZ DUARTE, MA. ARACELI CORREA MURRIETA, MARIA DEL ROSARIO
MARTINEZ MACIAS, GERMAN EDUARDO DEVORA ISIORDIA, EDNA ROSALBA MEZA ESCALANTE

» ITESCA’
(Z‘ > Caor

El Instituto Tecnologico Superior de Cajeme

olorga ¢l presente

RECONOCIMIENTO

o0 b imarco del “3or Congreso Internacional de Ingenierin Ambiental™
realizado en ln chadad d¢ Guaymas, Somora, los Gla 174 18 de Marzo del 201¢



Production and characterization of chitosan
nanoparticles to adsorb dyes (PROFAPI)

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

Amount:
$ 5,200 USD

Period:
2018-2019

JObtencion de nanoparticulas de quitosano

Solucién de dcido
pedtico 0.05%
.
Solueién de
tripolifostate de
sodio

Micrografia electronica de barrido (SEM) de nanoparticulas de plata-quitosano



Delivered Products

e Published articles and book chapters.

* Presentation at congresses, symposiums, graduate students.

* Contributed to the research and development of specific techniques for the
production of nanoparticles.

Development, Characterization, and Applications of Articulo Revista de Ciencias Ambientales v Recursos Naturales

Capsaicin Composite Nanofiltration Membranes

Jesus Alvarez-Sanchez,

Diciembre 2018 Vol.4 No.14 1-9

Preparacion, Caracterizacion y Aplicaciéon de Membranas Compuestas a partir de
2-Metil-m-Fenilendiamina y Cloruro de Trimesoilo

Griselda Evelia Romero-Lépez, Sergio Pérez-Sicairos, Preparation, Characterization and Application of Composite Membranes from 2-
A RSy X g
Gatmai Ediiardo Devaraisiondis, Methyl-m-Phenylenediamine and Trimesoyl Chloride
Reyna Guadalupe Sanchez-Duarte and ALVAREZ-SANCHEZ, Jesist*, MARTINEZ-MACIAS, Maria del Rosario, DEVORA-ISIORDIA,
Gustavo Adolfo Fimbres-Weihs German Eduardo y SANCHEZ-DUARTE. Reyna Guadalupe
Additional / T x o . Polymer Bulletin
/f‘i\\‘ [\/ ] l Lﬁ ] (.\) d‘*‘ GUANAJUATO. L] https://doi.org/10.1007/500289-018-2601-x
http://dx.d| ovv—ve— S ————— ne -
La Ac ia Mexi de Investigacién y Docencia en Ingenieria Quimica (AMIDIQ) ORIGINAL PAPER @
CrossMark
Ab| Otorga el presente
Bic . . . .
in Effect of the preparation method in the size of chitosan
Ca .
a1 RECONOCIMIENTO nanoparticles for the removal of allura red dye
(NI
pre A
g ez , Ma. urrieta, 4 no . H 1 1 1
B T e Yedidia Villegas-Peralta’ - Ma. A. Correa-Murrieta’ - Edna R. Meza-Escalante’ -

Eric Flores-Aquino?® - Jesus Alvarez-Sanchez' - Reyna G. Sanchez-Duarte'
Por la presentacion del trabajo:

Curvas de ruptura on la adsorcion de Rojo Allura con quitosano como adsorbente
o Received: 17 July 2018 / Revised: 30 October 2018 / Accepted: 8 November 2018
© Springer-Verlag GmbH Germany, part of Springer Nature 2018




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.

Amount:
$ 2,080 USD

Period:
2019-2020

OCaracterizacién

& de membranas
eparadon de

membranas

C)Cafactedzacién

de quitosano

OProd uccionde
quitcsano

Obtencion de membranas a
base de quitosano




PRODUCTION AND CHARACTERIZATION OF A
BIODEGRADABLE ANTI-CORROSIVE COATING

PREPARE CHITOSAN-BASED BIODEGRADABLE ANTI-
CORROSION COATINGS FOR METALS TO EVALUATE
METAL CORROSION CONTROL IN SYNTHETIC
SEAWATER.

Amount:
$1,472.94 USD

Period:
2021-2022




Research Laboratory:
Biopolymers and phytoremediation with microalgae

Dra. Maria del Rosario Martinez Macias

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

Obtaining Biodiesel from Microalgae
( PROFAPI 2010)

Integrate the methodology for the development,
separation, drying and extraction of the
bioenergetic base bioenergy base for the
production of biodiesel from microalgae.

Period:
2010-2011

Monto:
$ 7,924 USD
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3 de Febeero No. 818 4
Teledons (644) 430.50.00 Apdo. 341
.0, 39000 Chudad Otmegdn, Sonora, Wheico
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JOURNAL OF RENEWABLE AND SUSTAINABLE ENERGY 6, 013111 2004) O‘:—“"'

Lo 'IIYD TECHOLOGED DE S0MORA

Lo pacs Tateentar

The best recovery of Nannochloropsis oculata from

A the culture broth and effect on content of lipids
A quien correspanda: M. R, Martinez.' G. Ulioa,” J. Saldivar,’ R, Beristain,®
PREBENTE and E. R. Meza-Escalante’ "

' Deparsiments de Clenchas del Agua y Modio Amidente, Intituts Yo noddgico de Somora,
Av. 5 de Febwero 81X Swr. Cludad Obregin, Somorss 85000, Mexioo

Por este medio y 3 solichud del inteesado ratifico |a acodn tutonat que reatizd. Maria del Deparnments de Bootecmodoga v Crencvar Miswe nsanias. Inssitto Tev mldgsco de Somma.

Reosario Martinez Maclas, en ¢l penndo Agosto — Diclembre de 2010, en modalidad de Ave S dv Fetroro RIA S Cindad Obeegdn. Sonorg 84000, Mexico
tutorla mdidual, atendiendo 3 los estudiantes de [ Maestria en Clencias en Recursos "Deparssmenss de Recwrson de ba Tierra, Univervidad Autdnonss Metropotines Lerma,
Naturales: Av. Midalgo Pre 46. Lermaa de Villada, Edo. de Méxivo S2000, Mexsew
(Received 13 September 200 X, sccepted 2 January 2014 published online 14 Jamuary 2014)
YT YT 7 L . Nawwchioropsis ocwlate s an ineresting microorganiam in the Beld of marioe
biotochnology bocawse of its high lipid content. Baodiesel from this microonganium
has been demonstrated 10 be 2 feasible replacement of petroleum-derived fucls, The
effect of pH, flocculunt dosage (FeCly), and cell density has boen studied in onder 10
Sin oo lar y quedando a sus drdenes para cualquier duda respecto 8 1a infarmacidn maxkmize biomass recovery and lipids. A partial factonal design was wsed to screen
solictada the main factors involved in the maximal blomass recovery from the culture broth,

mdicating that the bost harvesting efficiency of M2% was oblained & pH 7,
476 x 10 of cell density and flocculant dosage of 13mg FeCl. Oleic acid, palmitic
acid, and palmitoleic acid (omega-7) were identificd inside the microalgse harvested.
Omega-7 fatty acid is five mes moree potent than omega-3 #t lowening tngl ycenides,
The lipids identified had lower degree of unsaturation: this makes microalgal lipids a
potential replacement for fossil fuel. 076% of reduction in clcosapentacnok
utsaturastod fatty acid (EPA) was observed probably duee o flocculant addition and
that is beneficial for providing an increased lipid stability. In summary, this work is
dovoted 10 demonstrate that the optimization of the separation of microalgae from
culture broth is mostly dependent on the pH, cell density, and flocculants dosage
O 2018 AP Puldishing LLC. [htp//idx dotong/ 10 1061 4862200
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Effect of light intensity on kinetic growth
rate and lipid content on microalgae
Nannochloropsis oculate.

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

Amount:
$ 5,200 USD

Period:
2011-2012

Cinética da crecimiento del

cultivo de Nonnochloragsis
eclaty en cultivos en lote
alimentado con intensidades
de luz: 650 ymal E/m?/s [a),

400 pmol E/m?fs {b), 200 pmol
E/m’/s{c}, BO umol E/m? /s (d).

w
Tlempo (@)

Contenido de lipidos en
la biomasa de
Nannochloropsis oculata
3 diferentes
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DELIVERABLE PRODUCTS

e Article published in the International Journal of Environmental Engineering
* Presentation at international congress on Environmental Engineering
* Support for bachelor's and master's degree graduating students.

Rev. Int. Contam. Ambie. 33 (Especaal sobre Ing ia Ambiental U ded Estatal de Sonora) 8591, 2017
DOL 10.2937/RICA.2017 33 esp02. 08

SINTESIS DE LIPIDOS DE LA MICROALGA Nannochloropsis oculata PARA SU USO
POTENCIAL EN LA PRODUCCION DE BIODIESEL

o Maria del Rosario MARTINEZ MACIAS*, Reyna Guadalupe SANCHEZ DUARTE,
Edna Rosalba MEZA ESCALANTE, Ruth Gabriela ULLOA MERCADO y Jorge SALDIVAR CABRALES
E PP ot g ey
,:.: ::.L‘.::-‘:—niﬁ;mm.‘ T RN TP Instituto Tecnoldgico de Sonora, Calle 5 de febrero 818 sur, Colonia Centro, Ciudad Obregon, Sonora, México,
" e ) — gAﬁlgrs ggx.; correspondencia: maria martinez(@itson. edu.mx
o RS :ﬁ::.——:_-::__:_'—'_ s (Recibido junio 2015; aceptado agosto 2016)
0 _‘_""‘_:"' R '"“ mddo Lol DL Palabras clave: acidos grasos, productividad, luz, biocombustibles
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Effect of fed-batch and semicontinuos
regimen on Nannochloropsis oculate
grown in different culture media to high-
value products. )

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

[

Period: Amount:
2013-2014 $ 3,130 USD
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Recstved: 9 Fobrary 2017 Ratsad: 26 July 2017 Accaptod artide published: S August 2017 Publishad onling In Wiloy Online Library: 9 October 2017

(wileyonlinelibrary.com) DOI 10.1002/jctb.5405

Effect of fed-batch and semicontinuous
regimen on Nannochloropsis oculata grown in
different culture media to high-value products

Rosario Martinez-Macias,? Edna Meza-Escalante,® Denisse
Serrano-Palacios,® Pablo Gortares-Moroyoqui,? Patricia Elizabeth
Ruiz-RuizP and Gabriela Ulloa-Mercado®*

Abstract

BACKGROUND: High cell density in cultures of microalgae is a key factor to recover biomass and extract metabolites of interest.
A fed batch tubular reactor (FBTR) and semi-continuous reactor (SCR) with fll Guillard Medium (f/2GM) and algal medium (AM)
were evaluated. Bmh modes were d under ly defined ions to assess their effect on cell density, and lipid,
protein and carbok P ity of the Igae N hloropsis oculata.

RESULTS: Results show that the FBTR promotes the highest cell density for both culture media, achieving 525 + 1.84x 10° cell

mL-'. With AM in the SCR, specific growth rate, productivities of Homass and lipids were the highest, as well as content of

protein (48%), lipid (52.1%) and carbohydrates (17%). No signifi found in saturated fatty acids composition,
d fatty acids ition was affected by the operating this being higher in the FBTR.

CONCLUSION: The use of AM in both operating modes, FBTR and SCR, increased the cell density and improved the lipid content
of N. oculata. A good option would be to combine both culture modes; first, use the FBTR to obtain high cell densities and then
apply the SCR mode to increase lipid productivity; finally, an important y of high-value prod: could be d

© 2017 Society of Chemical Industry

Keywords: microalgae; productivity; lipids; biomass; culture-medium; bioreactors




Effect of removal of heavy metals from acid mine water on
biomass and lipid productivity to improve biofuels (PROFAPI
2016)

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

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

Period:
2016-2017

Amount:
$2,180 USD




Densklad celudar (10° cedulas ‘'ml.)
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Figura 12. Cinéticas de crecimiento de N. oculato a diferentes concentraciones de metales (Cu y Fe); control

O {cuadrado); con 1.16 mg Cu L' {mas); 1.74 mg Cu L (tridangulo); 2.32 mg Cu L* (rombo); 3.48 mg Cu L* (asterisco); O
_ 4.64 mg Cu L (circulo).
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Synthesis of cellulose and alginates from microalgae as bioadsorbents.
(PROFAPI 2018)

Strategies to increase lipid production in microalgae.
(PROFAPI 2019)

Copper adsorption isotherms using marine microalgae biomass
(PROFAPI 2019) )

Synthesizing cellulose polysaccharides and alginates from marine
microalgae for use as bioadsorbents in mineral decontamination

Period:
2019-2020

Amount:
$ 6,972 USD
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“Phytoremediation as an alternative for the removal of heavy
metals Cadmium and Lead heavy metals in solution.”

Influence of different types of reactors on microalgae culture for
lipid and fatty acid production.

(PROFAPI 2020)

(PROFAPI 2021)

Period:
2020--2021
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Amount:
$ 2,946 USD
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Efecto de intensidad de luz y medio de cultivo en composicion quimica y
pardmetros de crecimiento de Nannochkloropsis oculata v Porphyridium

Rocio Janeth Agmlar-Rusz!, Mana del Rosano Manmez-Macias®, Dalia Isabel Sinchez.
Duans?, Jasme Lopez-Caryangss®, Omar Naseras Ramisez!

* Dogartamento de Biatecnologia y Cramcras Aliwsentartas, fesritwo Tecnoldgico o Somara. CF

Oévepon Scnora, 85100, Mexico.
"Dxacriamenic de Clenciar del Agea y Medio Amdiane. Mustinug Tecnoldpico de Samora, Cd.

Olvapdn Sonora, 83100, Mxico

Resumen

Las mucroalgas son commideradas uma tecoologin prometedora para la extraccwon de
compuestos de alto valor nutncional Para definer so potencial uso es de gran impoctancia
conocer su composicion quimsca v la viabilidad en las altas productindades de bsomasa El
obgerrvo de estudso fue evalunr el efecto de mtenssdades de luz abtn (400 LE mre ) ¥ baga
(80 gE m= 47}, ask como wenbwén ol efecto e el mwedio de culino Algal (con alto contenado
de natrogeno, 4 gunal N: L) v medso €2 de Guallard (con bago contemdo de natrogeno, 0.8
waned N: L) en parametros de crecumento como densidad cebular, velocdnd especifica de
crecumuento ¥ prodoctivudad de biomasa, asi como en la composscain quimica como
humedad, cemzas, lipndos y carbobadratos, en las mugosigm Namechioropsis ecularg v
Lorphneidium crugitey. Como resultados impomantes, se encontrd pan N goulaig se
obmuvo su mavor densdad celular, velocidad especifica de crecsmeento v productividad de
beomasa con 341 64=2 36 ¢elml|, 043650 035 & v0. 14320 001 g L & reapectivamente
Para P crasstin se regatrmron Jos mepates resultndos pars densadad celular, vedocidad
especifica de crecimento v groductividad de bromasa de 36 60107 cel ml, 0033=0 001 ¢



Research Laboratory:
Bioadsorbents

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
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Hexavalent chromium removal from wastewater
using aquaculture waste
(PROFAPI: 2015y 2016)

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

Amount:
$ 6,250 USD

Period:
2015-2016




Bioadsorbents

Congress Presentations: International Congress of Environmental Engineering (May,

2015), 11l 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).

——
P ”
——— CONGRESS INTERWACRINAL
A [T B A AMES WAL
=

by S—

C ()NSI ANCIA

R e e
———— SO WGHTE B O U P

R E'\EL el ~ -.g‘:

w fUES BTEECA

INSTITUTO TECNOLOGICO DE SONORA @ N

-' HIAAMM\AX’U O IR T AT lul
UL R v\«l\M l’cl leu:

Otorgan la presente
CONSTANCIA

A Correa Murrieta Ma Araccn

(SRR RE SRR Water SOence & Techuy

Modeling of breakthrough curves for aqueous iron (iil)
adsorption on chitosan-sodium tripolyphosphate

Dalia I. Sanchez-Machado, Jaime Lopez-Cervantes,

Ma. A. Correa-Murrieta and Reyna G. Sanchez-Duarte

Capitulo XVIL Remocion de cromo hexavalente por quitosano entrecruzado

Correa Murricta M, A, *, Sanchez Duarte R. G., Alvarez Sanchez J., Dévora Isiordia G. E. y Velizquez G. M.
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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 (1) 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.

|

Amount:
$ 5,750 USD

Period:
2017-2018




Delivered Products

e 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.
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PRODUCTION AND CHARACTERIZATION OF
CHITOSAN NANOPARTICLES FOR ADSORBING DYES
(PROFAPI)

SYNTHESIZING CHITOSAN-TRIPOLYPHOSPHATE
NANOPARTICLES BY IONIC GELATION METHOD

FOR THE ADSORPTION OF FOOD COLORANT

Amount:
$ 4,910 USD

Period:
2018-2019

JObtencion de nanoparticulas de quitosano

Solucion de dcido
pedtico 0.05%

.
Solueién de
tripolifostate de
sodio

Micrografia electronica de barrido (SEM) de nanoparticulas de plata-quitosano



Delivered products

e Published articles and book chapters

* Presentation at congresses, symposiums, graduate students

* Contributed to the research and development of specific techniques for the
production of nanoparticles.

Development, Characterization, and Applications of Articulo Revista de Ciencias Ambientales v Recursos Naturales

Capsaicin Composite Nanofiltration Membranes

Jesus Alvarez-Sanchez,

Diciembre 2018 Vol.4 No.14 1-9

Preparacion, Caracterizacion y Aplicaciéon de Membranas Compuestas a partir de
2-Metil-m-Fenilendiamina y Cloruro de Trimesoilo

Griselda Evelia Romero-Lépez, Sergio Pérez-Sicairos, Preparation, Characterization and Application of Composite Membranes from 2-
A RSy X g
Gatmai Ediiardo Devaraisiondis, Methyl-m-Phenylenediamine and Trimesoyl Chloride
Reyna Guadalupe Sanchez-Duarte and ALVAREZ-SANCHEZ, Jesist*, MARTINEZ-MACIAS, Maria del Rosario, DEVORA-ISIORDIA,
Gustavo Adolfo Fimbres-Weihs German Eduardo y SANCHEZ-DUARTE. Reyna Guadalupe
Additional / T x o . Polymer Bulletin
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Adsorption capacity of activated carbon obtained from wheat sheaves
Encapsulation of wheat sheaf activated carbon in chitosan for removal of
aqueous contaminants
(PROFAPI: 2019 & 2020)

Determine the adsorption capacity of activated carbon obtained from wheat sheaf through

adsorption tests in aqueous methylene blue - Determine the optimal conditions for
adsorption of agueous methylene blue on activated carbon encapsulated in chitosan.

Amount:
$ 3,437 USD

Period:
2019-2020




Delivered products

Presentation of papers at: V National Congress of Technology and Environmental
Sciences in Virtual Modality (October 20-23, 2020 in ITSON, cd Obregon Sonora); XLI
National Meeting of the Mexican Academy of Research and Teaching in Chemical
Engineering A.C. in Virtual Modality (October 22-24, 2020).

Extended Proceedings and Book Chapter
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Research Laboratory:
Dynamic Biosystems and Renewable Energies

Dra. Maria Magdalena Armendariz Ontiveros
Maria.armendariz@itson.edu.mx

+52 (644) 4109000 Ext 1403

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



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

AUTHORIZED PROJECT

‘ CONACYT

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

Period: Amount:
2016-2019 $ 78,000 USD




Delivered Products
e Article published

* Participation in congress

Desalination
Volume 451, 1 February 2019, Pages 45-58

Biofouling performance of RO membranes
coated with Iron NPs on graphene oxide

M.M. Armendériz-Ontiveros 2, A. Garcia Garcia 2, S. de los Santos Villalobos ¢, G.A. Fimbres Weihs ¢ &

Show more

https://doi.org10.1016/j.desal.2018.07.005 Get rights and content

E coatings Moy
@ | 5 Soclodiad Meshvne e Clenets 3 Tovnuligts 3 Mumbesnas, A | :_'7'" it At

et s Biofouling of FeNP-Coated SWRO Membranes with

M. ML Avsmendaris-Oativerm, G. ¥, Romure-Lopes, J. Alvares-Shuches. Bacteria Isolated after Pre-Treatment in the Sea
i 5. de los Santos ViraBolos, CEAL Kl tews-Wieihs Of COI’teZ

R R R AL

ABCIRONE AL DIVERNETY E5 KA PRETRE ATARENT OF A WEYERSH SIRMER e sl iN s e PEand Maria Magdalena Armend iriz-Ontiveros 1’ Gustavo A. Fimbres Weihs 2*C )
00 00T A TR W e 11 R
e i

e i ol B, rbemirs = = Sergio de los Santos Villalobos 240 and Sergio G. Salinas-Rodriguez 3
= 1

Vo p— o s 4 5 N
B P S e et
“'MI%.P ‘ 23

o W o

Instituto Tecnologico de Sonora. 5 de Febrero 818 Sur, Cd. Obregén, Sonora, C.P. 85000, Mexico

2 CONACYT-Instituto Tecnologico de Sonora, 5 de Febrero 818 Sur, Cd. Obregon, Sonora, C.P. 85000, Mexico
*  IHE Delft Institute for Water Education, Environmental Engineering and Water Technology Department,
Westvest 7, 2611 AX Delft, The Netherlands

5 102 A"“ a Q *  Correspondence: gustavo.fimbres@itson.edu.mx (G.A.EW.); sergio.delossantos@itson.edu.mx (S.d.LS.V.)

< S 6 e AT EC

) = check for
Received: 14 June 2019; Accepted: 19 July 2019; Published: 23 July 2019 updates

Abstract: Commercial seawater reverse osmosis (SWRO) membranes were coated with iron
nanoparticles (FeNPs) and biofouled with a bacterium strain isolated from the Sea of Cortez,
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