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Continuous Bioethanol Production Using Saccharemyces cerevisiae
Cells Immobilized In Nata De Coco (Biocellulose)

Charlimagne M. Montealegre, Fmerson B Dionisio. Lawrence V. Sumera, Jav B T. Adolacion and
Rizalinda L. De Leon”

Bicchemical Engineering Laboratory, Department of Chemical Engineering, College of Engineering,
University of the Philipines, Diliman, Quezon City 1101 Philippines

Abstract. The performance of Nata de coce (WDC) and Calemum algmate (CA) as an immeobilization
medium for Saccharomyces cerevisiae cells are compared n terms of produchon rate and conversion. 5.
cerevisiae cells are immobilized in WD and CA beads using a cell suspension with an average approximate
bve cell density of 2321288 + 1.5387 cells/ml.. The hocatalysts NDC and CA are charged mto horizontal
fermentation reactors. A cenmfugal pump and manifold 15 used to control the flow rate to a desired flow rate
of 9 mL’'br. Samples are collected every 12 howrs and tested for ethanol by gas chromatography and glucose
concentration by colonmetry. The average steady state effluent ethanol concenfration, productivity and
conversion In NDWC are 5.093 % by volume, 52329 mDL/br and 0.7779, respectively. One-way ANOVA
showed that the mmobilization medmm has a significant effect on the parameters under consideration. T-test
15 further performed betwreen WDC and CA biocatalysts which showed that effluent ethanol concentration,
productivity and conversion of NDC and CA are statistically equal. The study showed that the NDIC
biocatalyst performs equally well in the conditions optmmzed for CA biocatalyst. The stuctural strength and
cost effectiveness of Nata de Coco makes 1t a very promismg immobihzation medium for confinmous
bicethanol production.

KE}"E\'O]‘dS: Immobilization, Biocellulose, Caleium Algminate, Contmuous Femmentation, Honzontal
Eeactor, Baker's Yeast
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Bioethanol production from farming non-food macroalgae in Pacific island
nations: Chemical constituents, bioethanol yields, and prospective

species in the Philippines

M.G. Borines™*, R.L. de Leon®, M.P. McHenry®

A College of Engineering and Agro-industrial Technology, University of the Philippines, Los Baftos, College, 4031 L
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CHARACTERIZATION AND CATALYTIC PERFORMANCE OF POTASSIUM LOADED ON RICE HUSK SILICA
AND ZEOLITE NaY FOR TRANSESTERIFICATION OF JATROPHA SEED OTL

ARTICLE INFOD

ABSTRACT

Anticle kistory:

Received 22 March 2011

Accepted 5 July 2011

Available coline 15 September 2001

Keypwords:
Renewable biofuel
Bioethano]
Mariculture
Macroalgas
Sargaccum spp.

Increasing biofuel production on agricultural l:
deforestation [1], and also inflate food pric
Philippines |2-4). Compounding problems a:
countries are the technical efficiencies of binetd
restrial crops that are close to, or less than unit
As the increase in terrestrial biofuel production
is publically stated, alternative feedstocks are
while reducing the negative ecological and foc
of farmed macroalgae chemical substrates as
bicethanol yields, and details prospective non-
region. Leveraging off the existing capability c
wet tonnes annually in the Philippines alone]
ulated by bioethanol producers can be develo
feedstocks.

Kathrina I Montalbo and Rizalinda L. de Leon

Department of Chemical Engineering, College of Engincering, University of the Philippines, Quezon City, 1101, Philippines
Omsulang Sophiphun, Saewanee Manadee, Sanchai Prayoonpokarach and Jatuporn Wittayakun*®
School of Chemistry, Institute of Science. Suranaree University of Technology, Makhon Ratchasima 30000, Thailand

.§I

Recebido em 2201171 2; aceito em 29/4/13; publicado na web em 1777713

Rice husk silica (RHS) and NaY were used as suppons for potassivm (K) prepared from acetate baffer (B) and acetate (A) solutions.
K koading d&d not destroy the NaY structure, but it cansed a decrease in the surface area; the K species resided in micropores and on
the external surface. In contrast, K loading resulted in the collapse and 3 decresse in the surface area of RHS. It was found that 12K
Na¥-B was the most active catalyst for the ransesterification of Jatropha seed odl. The minimum K content in KoNaY-B that provided
complete conversion of the Jatropha seed ofl was 11 wi. and the biodiesed yield was T77.9%.

Keywords: zeolite Ma¥; potassium; Jatropha seed oil.

INTRODUCTION

Climate change issues, increasing oil prices, and the exhaustion
of fossil fuel resources are the main reasons why researchers focus
on the development of renewable energy sources and their utiliza-
tion. One of the renewable energy sources that is being tapped by
mast countries is biofuel because the transport sector is the largest
emitter of pollutants to the atmosphere. Bindiesel is considered as an
attractive substitute for petroleum-based diesel fuel becanse it is an

Herein, the results of a comparison of the characteristics and
catalvtic performance of 12 wi% potassiom loaded on different
supports (rice husk silica (RHS) and NaY') as catalysts for the tran-
sesterification of Jatropha seed oil are reported. Potassium acetate
(A) and potassium acetate buffer (B) were used as the active species
precursors inorder to determine the effect of the potassium precursor
on the activity of the catalyst. In addition, the minimum amount of
potassium necessary to achieve complete conversion of Jatropha seed
oil to bindiesel was determined.
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Ultrafast and stable hydrogen generation from sodium borohydride in @rmm
methanol and water over Fe—B nanoparticles

Joey D. Ocon™", Trinh Ngoc Tuan®, Youngmi Yi*, Rizalinda L de Leon® Jae Kwang Lee?,

Jaeyoung Lee *-*

* Hertrochesmiml Reaction and Ter
(GET), Cwangiu 500-712, Republic of Korea
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e of envisnmentally fiendly hydrogen as fuel on a massive scale requires efficlent storage and
generation systems Chemical hydrides, such as sodium bomhydrde (MaBH ), have the capacity to mest
these needs as demonstrated by its high hydrogen storage efficiency. Here, we first report the catalytic
activity of Fe—B nanoparticles supported on pomus Mi fsam — synthesized via a simple chemical
reduction techniguee — for hydmgen generation from the mixtures of MaBHy, Hy0, and CHy OH. Activatioen
energies of the catalyzed hydmlysis (5426 k] mold—" ) and meth anolysts (7.02 K mol—") are notably lower
than other metal-boron catalvsts previowsh reperted. Methana. in combination with a chean but hirhlv

THE OXIDATIVE DESULFURIZATION OF FUELS WITH A
TRANSITION METAL CATALYST: A COMPARATIVE
ASSESSMENT OF DIFFERENT MIXING TECHNIQUES

Ming-Chun Lu', Luisa Cyd Charisse Biel>, Meng-Wei Wan®,
Rizalinda de Leon?, and Susan Arco®

! Department of Environmental Resources Management, Chia-Nan University of
Pharmacy and Science, Tainan, Taiwan

!Environmental Engineering Graduate Program, University of
Philippines-Diliman, Quezon City, Philippines

3 Department of Environment Engineering and Science, Chia-Nan University of
Pharmacy and Science, Tainan, Taiwan, R.O.C.

*Department of Chemical Engineering, University of Philippines-Diliman,
Quezon City, Philippines

*Institute of Chemistry, University of Philippines-Diliman, Quezon City,
Philippines

In this study, exidative desulfurization of sulfur compounds using hydrogen peroxide,
phosphotungstic acid, and phase-iransfer agent using high-intensity probe ultrasonication,
and high shear mixer was investigated. The effect of agitation speed (7600-14,000 rpm),
reaction temperature (S0-70°C), and treatment time (10-30 min) on sulfur conversion was
examined and optimized using response surface methodology. A box-behnken design was
employed to determine the significance of various process paramelers and their interac-
tions using analysis of variance. Analytical results for the model sulfur compounds by
ultrasound-assisted oxidative desulfurization and high shear showed comparable results.
Both treatment systems provided a 98% conversion of dibenzothiopene and benzothiopene
to polar sulfones at 70°C in 30 min. In both systems, the experimental data followed
the psendo-first-order equation with activation energy of 60 kJ”mol. Results indicate that
ultrasound energy produce greater reaction rates whea compared to miving with no sig-
aificant difference in activation energy. In addition, the advantages and drawbacks of
ultrasound-assisted extraction with respect to the high shear oxidative desulfurization were
discussed.

Keywords: Beazothiophene; Box-behnken design; Dibenzothiophene: High shear mixer;
Ultrasound-Assisted oxidative desulfurization
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Growth, Lipid Content, and Lipid Profile of the Green Alga, Chlorella vulgaris Beij.,

Under Different Concentrations of Fe and Co,

Rowena B. CARPIOY, Rizalinda L. De LEON®, and Milagrosa R. MARTINEZ-GO552
Wniversity of the Philippines Diliman; 2University of the Philippines Los Banos

Abstract

Tris shady desorbes the efecs of diferent concentrations of
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DEVELOPMENT OF SINAG:
A Solar Assisted with Infermittent Ventilation Lj
Egg Incubation System*

Abstract
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Author's Copy, suggested citation: Orge R, McHenry MP & de Leon BL (2013) Modelling the carbonization
process to develop a cost-effective, smokeless, continuous, down-draft rice husk carbonizer suitable for rice
growing regions. In: Renewable energy: economics, emerging technologies and global practices. Ed.
Poullikka A. Mova Science Publishers, Hauppauge, New York, USA. ISBN 978-1-62618-264-6.

Book Chapter

Modeling the carbonization process to develop a cost-effective,
smokeless, continuous, down-draft rice husk carbonizer suitable for rice
growing regions.

R. F. Orgea", M. P. McHenryt, and R. L. de Leons
*Philippine Rice Research Institute [PhilRice), Philippines, 2School of Engineering and Energy, Murdoch
University, Western Australia, “College of Engineering, University of the Philippines, Diliman, Philippines.

Abstract

This work discusses modeling of the operational processes occurring in a small-scale, down-draft
continuous rice husk (40 kg h™) carbonizer suitable for application in poor rice growing regions. The
model was used as a tool to optimize the performance of a constructed carbonizer using material anc
heat balances. The carbonizer technology operating principles are discussed in terms of four operationa
“zones" and the possible reactions occurring in each zone. The material balance model was used tc
determine the amounts of each participating material at each zone, and the energy balance wa:
generated using the material balance solutions. The final output of the model for Oy, CO, and CO, wa:
reconciled with testing performance of the constructed carbonizer. The results suggested that 99.2%
(weight basis) of the total CO produced during carbonization was burnt at the ignition chamber zone
resulting in only 0.8% CO emission from the chimney. The energy balance determined there was a high
potential for the carbonizer to produce useful heat, for rice farm activities, with flue gasses calculated af
724°C. The material and heat balance models were successfully verified by prototype testing.

Keywords: Carbonizer; Rice husk; Energy; Model; Biochar.
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Author’s Copy, suggested citation: Orge R, McHenry MP & de Leon RL (2013) Emission reduction theory and
results in the development of a suitable small-scale, portable, continuous rice husk carboniser for poor rural
regions in transitional economies. In: Charcoal: chemical properties, production methods and applications.
Ed. Tyrone EN. Nova Science Publishers, Hauppauge, New York, USA. ISBN 978-1-62808-664-5. p.33-60.

EMISSION REDUCTION THEORY AND RESULTS IN THE DEVELOPMENT OF A
SUITABLE SMALL-SCALE, PORTABLE, CONTINUOUS RICE HUSK CARBONISER
FOR RURAL REGIONS IN TRANSITIOMAL ECONOMIES.

Ricardo F Orge™ Mark P McHenry” Rizalinda L de Leon®

! Philippine Rice Research Institute {PhilRice), Maligaya, Murioz Science City, 3119 Nuewva Ecija,
Philippines. Tel. (+63) (44) 456-0258 (rforge@gmail.com). *School of Engineering and Information
Technology, Murdoch University, Western Australia. 3C{:alll:ge of Engineering, University of the
Philippines Diliman, Quezon City, Philippines.

ABSTRACT

This chapter describes the process of developing a new rice husk conversion technology suitable to the
lecal requirements of rice farmer in poor rural areas of the Philippines. The small-scale, portable,
cantinuous carboniser was designed to enable heat extraction applications (crop drying, steam
generation, etc.), while maintaining conversion effectiveness, with a special focus on the reduction of
rural workplace carbon monoxide and smoke emissions. The chapter contains the technology
optimisation model methodology which aimed to achieve high operating temperatures for heat
extraction, highest fixed carbon content of rice husk biochar, and the lowest emissions of carbon
monoxide possible during the carbonisation process. A Response Surface Methodology was used to
develop predictive models relating carboniser performance parameters (airflow rate, temperature,
biochar quality, carbon monoxide emission data) to the carboniser parameters [chimney diameter and
ignition chamber opening). The analysis of variance showed the importance of the chimney diameter
relative to the ignition chamber opening in determining overall performance. The highest temperatures,
lowest CO emissions, were associated with the highest airflow rates, although proximate analysis of the
biochar samples showed there was no influence of the relative sizes of the chimney and ignition
chamber on the biochar fixed carbon content. Therefore, the selection of the optimal carboniser
chimney and ignition chamber sizes were based solely on temperature and CO emissions.
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Design of a Methyl Laurate — Methyl Myristate PCM Storage System to Support

a Solar Vapor-Compression Chiller

Rommel N. Galvan, Rizalinda R. de Leon & Maria Natalia R. Dimaano

Hiewy reinnire cormadning 9% by volume rramy | myvissas sod 200 ore-
1ha ! Buwate was s a8 plame chongo manial IPOM) For 3 dosign o sappen
* peserkc ok vagp U chilher. The expert o meking point
and ket bowt of the mioaune obeainad from @ Merentid scm g calarimens
wnalysts (LXSC) bs 9.8°C wnd 2152400 b, respectivgdy, A sl and rabe it
e hanper design wis conploned to bokd 445 Bg of the POM meanne. A 26
Ty lomcrmnodl comol per vam wars wsed %0 shredele & commaTied seooe

A Teboeotory chilker aoxd POM Dot exifumger were weed by Lhe syshom
O ofF e ek 10orn eoRpetiine B 2°C Guriag Qo Sone. The sysiam b
boes proves 1o be aomerionl foe i owered the aorgy requlresson of the
Chilir 10 ot s consfin. The POM sysban incresod Be coelliciont of
pertinmene (COP of the chilles o T8 o0 142 Jurbeg oy thew eperns
Thes

Introduction

da the paot decade, the seoonmic aiution starkd bo chunge because of the
riung erergy praces. e cnergy derand thet svarcs o comlinable arveos-
recet Sor baruans i3 deiklngs ha i 4 woeldwide s expecialy the uie
o ehecrcity hndqﬂwuuhhn.(’db‘ﬂdh
wandtioning oftes casw 3 pek I decraily demand bn atumose hous
dnﬂt—-‘hﬁmww

Objectives of the Study

Methodology

O S

A rectargralar b of siee 103 o (krygd) x 025 m fweiddn) x 0K o0 {beight) was usad
o b 477 alamivam wdes (127 mn, Y och noenirsl sabiag), The woe of $w ectn-
ek bos will Ao % by 55 nbes weng the smangemest dacridad i figere 1. The box
was hersdly kmadasad oydag %0 mom Styrokaen ™, with otk g 0024 < 0 X (e s off
 allorw e Dow Boeegh the expepenent (ligam 2)

POM mistam of B by volere maly | rearisate (MM st P mwthy ! barte
CME D oo sad 00 0111 0he s, A sl of 4.5 kg wons ] fo this sotop. A Toshina Ma-
chine LT TR e wsnd an e waer chller Sor the setep A Dibrictad evapaosor wits tus
conking Taes wam arrmctod % this A iBer, which was anchod 0 the hack of Pae POM box

Shwulavd Evniravevesy

A 20 fooser containe van wax s 10 simelaic 3 soom. The vam was inssbsad boer
e iroide by S0 tran Seyrofean '™, and 1hs oavdde wall ven parncd flat whise. Tow 12)
emmocoapker were phced, o0 | mexr away (o e cumide wall of d van, the ot
@ wifin the dead comter of dw van Jompesmuee were Agaal wdeg Fade Hpdn
J635A. The evaporasor and the FUM b wan pheed amide the van with dw chiler
placed cutnde. Tuo (2) wneleed 1 iach copper ppws comaact the chilbr wi the evap-
mmmfﬁhﬂhdﬂkmwﬂduﬂlm The
<hiler

Fger A *nlﬁ-‘ﬂ&ln-ﬂml‘dﬂlﬂﬂlm

Conclusion
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* Peptone: from chicken

feathers
* Omega Fatty acids

 Pectin: from banana from microalgae

peel _ _
* Bioactive compounds

in salt farm mud
residue

* Anti melanogenesis
compounds in bagasse
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Effect of Gas to Liquid Ratio (G/L), Superficial Velocity (Us) Limestone

Particle Size (d), and Height to Diameter Ratio (HD) to
the Capture of COzin an AWL Reac tor

Ricardo T. Villavert', Rimlinda I deLeon Karl Ezra S. Pilario™

e vimnmaital Engineering Gradeate Program, Univessityof the Pl lippines- Diliman, Qhes
Philigpines
¢ Chemical Engineerng Department, Lhi versityof the Philippines - [Himan, Ohezan City, Phil

ABSTRACT

Studies have shown that climate change & cansed primarily by increasing carbo
(C0O) levels i the atmosphere Carbon Captwe and Sorage (CCS) is one of the a
being taken to address the protiem by captwing CO; from large point sowees a
m¥ead of redemmg AWL (Advanced Weathenng of Lmedone) 5 a eco
promeing CCS technology where COn 13 absorbed in the muigwme of limestone an
produce an effluent beneficial to the gowth of calafym g marme or ganisms.

To avgment the gp in previous studies this research determmed the effect of Gas
Batio (GL), superficial veloeity (Ug). limestone particle size (d). and column
diameater ratio (HD) to the capture of €O, in an AWL reactor system. A model b
chemyal equilitvivm relationships and lmestone contactor desims was devel
validate d experimentally.

The modd predicte d within the re mon of low UL, bw GL high HDanda bwdv
captue ishighest.

c|
Intermanicral vear of
CHEMISTRY
Al | o 2011
GUINICA PATGA LM MUNDO WE HOR

Quim. Nova, Vol 34, No. 8, 1394-1397_ 2011

PROPERTIES OF SILICA FROM RICE HUSK AND RICE HUSK ASH AND THEIR UTILIZATION FOR ZEOLITE

Y SYNTHESIS

Jan-Jezreel F. Saceda and Rizalinda L. de Leon

Arti

Department of Chemical Engineering., College of Engineering, University of the Philippines, (Quezon City. 1101, Philippines
Kamalwan Rintrames, Sanchai Prayeonpokarach and Jatuporn Wittavakon®
School of Chemistry, Institute of Science, Suranaree University of Technology, Makhon Ratchasima 30000, Thailand

Recebido em 217/12/10; aceito em 221341 1; publicado na web em 1VG11

This study compared propenties of silica (5i0,) from rce husk (RH) and rice husk ash (RHA) extractad by acid- and heat-treatment.
The Sk, from RH was in amorphous phase with nearly 1004 parity while that from RHA was in crystalline phase with 97565
purity. Both extracted SiC), were used in the synthesis of zeolite MaY but that from RH was better due to the efficiency in product
recovery and simplicity of extraction. Afier the NaY was exchanged to NH, Y and calcined o comvent to HY, the product &d not camy

over the textural properties of the parent NaY and NH,Y.

Keywords: silica; rice husk; rice hask ash.

INTRODUCTION

Zeolite Y is atype of zeolite in faujasite family and widely known
for its wse as an adsorbent and as catalyst.! [t is also commonly used as
acatalyst support because of its thermal stability and acidity.™ Zeolite
¥ can be synthesized by using varous sources of silica (5i0L). A range
of commercial silica sources are available varying from compound,
fumed and colloidal forms.” We previously reported the synthesis
of zeolite ¥ in sodium form (NaY) by wsing silica from rice husk
{RH).* Because of the abundance of rice husk ash (RHA) generated

x-ray diffraction { XRI¥), scanning electron microscopy (SEM), energy
dispersive x-ray spectroscopy (EDS), and N, adsorption-desorption
analysis. Moreover, the stability of the zeolite upon transformation o
ammaonium form (NH,Y) by lon exchange and to proton form (HY)
after a subsequent calcination was also reported.

EXPERIMENTAL

Chemicals and materials
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Carotid Artery Modeling Using the Navier-Stokes Equations for
an Incompressible, Newtonian and Axisymmetric Flow

Thalique Jane R. Fojas®™*_ Rizalinda L. De Leon®

“Diepartment gf Chemical Engineering, Univerzity o' the Philippines Dilfman, Quezon Ciry 110], Philippines
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Abstract

This paper describes mwo-dimenszional (2D stucmral and bemodynamics medel of the caretid amery
using computational soffware (C5). The Arbitrary Lagrangian Eulerian (ALE), which was miroducec
system. was utilized a5 3 pumernical technique. The simctural modeling of the carotid artenies abowt
was constructed from computed tomography (CT) scens using computer-sided design (CAD) =
formularion was nsed for the smucturs]l domain The blood was considered 8s an incompressible M
Eulenian reference was applied for its domain. Coupling of the reference systems was camie
computaionsl grid permiting mumerical modeling of bemodynamics as govemed by 2D

incompreszible MNavier-Stokes equations (MSE). The results for bemedynsmic simmlstions were

Vel:77 2013-05-27

Effects of Itradiation to Morphological,
Physicochemical and Biocompatibility

FETS

L

Properties of Carrageenan

physiological blood velocity obtained using the Doppler ulrasound instrument.

£ 2013 The Authors. Published by Elsevier B.Y.
Selection and peer-review under responsibility of Asia-Pacific Chemical, Biological & Environmental Engineering

Eopwords: CARDIOVASCULAR MODELLING, CT SCAN, FINITE ELEMENT METHOD, HEMODYNAMIC!

13 waset org publications 37638

Jhalique Jane B. Fojas, Rizalinda L. De Leon, and Lucille V. Abad

Abstract—The charactenzation of x-carmageenan could provide a
better understanding of its functions im biclogical, medical and
industrial applications. Chemiral and physical snalyses of
caageenan from seaweeds, Zuchema comonii L., were done to offer
information on its properties and the effects of Co-§0 y-imadiation on
itz thermochentical characteristics. The souctural and morphological
characteristics of w-Carrageensn were determined using scanning
electron microscopy (SEM) while the composition, molecular weight
and thermal propertes wers determined using amemmated total
refleciance Fourier ransform infrared specmoscopy (ATR-FIIR), gal
permeation chromastography (GPC), thermsl sravimemic analysis
(TGA) and differentiz] scanning calorimetry (DSC). Further chemyical
anzlysis was done using hydrogen-1 ouclear magnesdc resonance (1H
MNME) snd fumctional characteristics in ferms of biocompatibility
were evalosted using cytotoxicity test

Keywords—Biocompatibility, cammagesnsn DSC, FTIR, GPC,
irradiation, NMR_ physicochemical SEM, TGA

D-galactose. The commercizl camageenan are nommally
divided mto wk-camragssnan t-carragesnan and A-caTageenan
(Fig.1) depending on the pumber and posiion of the sulfate
group, and has a melecular mass rapging from 400-600kDa
[4]. Other carragesnan units includs ¥, B, p and v-camragesnan
The p ard v-carrzpeenan are modifiable to ¥ and +-camrapgesnan
m alkali conditions, imparting 2 igher degree of regulanty to
the melecule through the formation of 3.6-anydrogalactose
bridga[5].
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Bio-refineries:
Fuels & High-Value Products from
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Processing Residue
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Past Research on Products from
Residues

Myra Borines, Bioethanol from Macroalgae (Seaweed)

* John Tamargo, Photolipid extraction from
Nannochloropsis sp.

* Le Duy Khuong, Bioethanol via Consolidated
Bioprocessing from Sugarcane Bagasse

* Le Duy Khuong, Bioactivity of the extracts from sodium
hydroxide pretreatment waste water with anti-
melanoma inhibitory and anti-bacterial activity

* Le Duy Khuong, Crysophanol and pachybasin, two
anthraquinone derivatives with melanin biosyntheis
inhibitory activity from sugarcane bagasse
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Fuels Thermal Fluids and Raw

Materials: Characterization

Properties Analysis & Yield

* Density  HPLC (CEAL)

* Heating Value « GCTCD (CEAL)

* Flash Point  GCFID (Dr. Rollon)
* Heat Capacity  GC MS (CEAL)

« SEM * Kjeldahl Analyzer

 Thermal Conductivity

Karl Fischer
FTIR
TGA
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Fuels: Current Thrust

* Screening of Filamentous Fungi for ability to
ferment cellulose to ethanol

20 g/L Glucose

Day 5
T G W - —— - S L ]
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Pleurotu: Pleurotus Lentinala | Ganoderma | Pleurotus

Control unic axteetind ostreatus 3 edodes ucidum sojor-caju
i) v ) (market) m.my (market) o il Toitech) (market) (RTU) (RTV)

DDDDD




‘ Department of Chemical Engineering
: University of the Philippines-Diliman

2015 and onwards Research
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Optimization of Bioethanol Production by CBP using
fungus from current screening study

Study of mechanisms and Kinetics of photocatalytic
hydrogen production from saltwater

Microfluidic photocatalytic reactor design,
optimization and testing
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Fuels, Energy & Thermal
Systems Laboratory

http://dche.coe.upd.edu.ph/research-
groups/fuels-energy-and-thermal-systems-
laboratory/

rizalinda.deleon@coe.upd.edu.ph
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