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1.Bioresources and bioproducts - O

UTILIZATION OF INDUSTRIAL BY-PRODUCTS FOR OBTAINING NEW PRODUCTS
LIKE DIETARY SUPPLEMENTS WITH NUTRITIONAL AND PHYTOTHERAPEUTICAL
PROPERTIES

Andreea COZEA*, Viorica TAMAS, Mihaela NEAGU, Natalita BORDEI,
Georgiana-Oana CRACEA

S.C.HOFIGAL EXPORT IMPORT SA Intrarea Serelor Nr.2, sector 4, Bucharest, Romania Research
and Development Department

*Corresponding author’s email:TEL:0040213340027 E-mail: andreea.cozea@yahoo.com

The paper proposes exploiting natural products derived from food, to getting new products that
can be use, in addition to nutritional properties and certain beneficial effects.

The new group of products is based on the exploitation of natural vegetable products resulting
from edible oils getting virgin cold pressed (cake seeds), and which by their composition in natural
compounds biocompatible naturals satisfy both properties, and nutrients and regeneration of body
representing a staple in lock for cheap.

This type of products proposed for obtain are derived in the same time while enhancing long-
term health to avoid lower immunity and installation of serious illness.

In the aftermath, the protein it is envisaged that the proposed recovery cake seeds have a good
protein quality and a very high protein content (15-40%) which allows combinations and associations
varied for consumption. Through such combinations can diversify the types of protein and amino acid
sequence variation in inhibitors, stimulating and helping processes of biosynthesis in the liver and cell
regeneration processes.

Also take into account that in the context of efforts and/or removal of pollutants of any kind,
the material proposed for use is ecologically grown and processed according to European GMP, TUV
approved for HOFIGAL.

Proposed plant material — Seed cakes from: Thistle, Sesame, Soybean, Pumpkin, Flax, Hemp,
Safflower, Chick, Seabuchtorn.

This plant material after oil extraction with oil in quantities exceeding 30%, is much richer in
molecular species of interest both nutritional and phytoterapeutical. Thus, cakes studied were revealed
protein, amnoacids, simple and complex sugars, mucilage, inulin, vegetable fibers, enzymes, minerals,
lipids, lipoproteins, glycolipids, lecithins, flavones, polyphenols, phytosterols, and so on. The paper

presents the main results as tables cakes seeds constituents analyzed.
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DETERMINATION OF ANTIOXIDANT CAPACITY OF SOME FRUIT SEEDS EXTRACTS
DANET Andrei Florin', BADEA DONI Mihaela?, POPA Valentina®
YUniversity of Bucharest, Faculty of Chemistry, Sos. Panduri 90-92, 050657, Bucharest

?|cechim, Department of Biotechnology, Spl. Independentei 202, Bucharest

The objective of the study has been to determine total antioxidant capacity (TAC) of some fruits seeds
extracts by a chemiluminescence (CL) method, based on a luminol/Co(11)-EDTA/H,0, system*?3. In
order to extract hydrophilic antioxidants, seeds of Citrus x limon (lemon), a variety of Citrus
reticulata (clementine), Vitis vinifera (white grapes) and Citrullus lanatus (watermelon) were refluxed
with 96 % ethylic alcohol. The CL measurements of TAC of hydrophilic extracts were done in an
aqueous medium containing ethanol. The calibration curve was drawn by using the quercetin, over a
concentration between 10®° —10° moles L™. RSD was 2.65% (n = 10, Cquercetin = 3.5 X 10° M). TAC
values determined for the hydrophilic seeds extracts were as follows: 603 for lemon, 594 for grapes,
437 for watermelon and 279 for Clementine, all in quercetin mg equivalent/100 g dw. The precision

of the method was verified by applying a standard addition method.

Bibliography

1 Giokas D.L., Vlessdis A.G. and Evmiridis N.P., Anal. Chim. Acta, 589 (2007) 59-65
2 Pgpa C.-V., Danet A.F., Jipa S. and Zaharescu T., Rev. Chim. (Bucharest), 61(2010) 11-16
3Popa, C.V., Lungu, L., Savoiu, M., Bradu, C., Dinoiu, V., Danet, A. F., 2012, Int. J. Food Prop., 15 (2012), 691-701
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1.Bioresources and bioproducts - O

PRELIMINARY ANALYSES OF AN OINTMENT WITH INCREASED WOUND HEALING
ACTIVITY AND SOME OF ITS NATURAL INGREDIENTS

Liliana Lungu', Andrei Zbuchea?, Victorita Tecuceanu®, Valentina Alexandru®, Rodica Tatia®,
Claudia-Valentina Popa*

YInstitute of Organic Chemistry C.D. Nenitzescu, Spl. Independentei 202B, 060023, Bucharest,Romania
“Faculty of Medicine, University of Medicine and Pharmacy “Carol Davila”, Eroilor Sanitari Bd. 8, 050474, Bucharest,
Romania
®National Institute of Research and Development for Biological Sciences, Spl. Independentei 296, 060031, Bucharest,
Romania
*Faculty of Chemistry, University of Bucharest, Panduri Avenue 90-92, 050657, Bucharest, Romania, corresponding
address: popa_vali2006@yahoo.com

The object of this study is an ointment containing natural ingredients designed for wounds
treatment. One of the main ingredients is a mixture of nine medicinal plants, namely: Calendula
officinalis sp. (pot marigold, Asteraceae), Matricaria chamomilla L. (chamomile, Asteraceae),
Symphytum officinale L. (comfrey, Boraginaceae), Hypericum perforatum L (St. John’s wort,
Hypericaceae), Achillea millefolium (common yarrow, Asteraceae), Arctium lappa L. (burdock,
Asteraceae), Plantago major/lanceolata L (greater plantain, Plantaginaceae), Althaea officinalis L
(marshmallow, Malvaceae) and Quercus robur (oak bark, Fabaceae), species with well known wound
healing activity. In order to analyze the ointment and the ingredients, oil and alcoholic extracts from
the mixture of plants and alcoholic extract from the ointment were obtained and evaluated for their
polyphenols content and antioxidant activity. It is known that the antioxidants play an important role
in the healing process'. Polyphenols such as gallic acid, ferulic acid, caffeic acid, chlorogenic acid,
quercetin and rutin were identified and quantified in extracts by LC-MS analysis?. Also total phenols
content and antioxidant activity were determined spectrophotometrically®. The effect of extracts on
the growth of mouse fibroblasts cells NCTC clone 929 was assessed using neutral red (NR) assay” to
measure the cell viability in vitro.

The results showed that the extracts are rich in polyphenols and have good antioxidant activity
suggesting that the mixture plant extracts has a good contribution to the wound healing activity of the
ointment. No morphological alteration was observed at the fibroblast cells treated with extracts and
the extracts do not affect cells viability in vitro, this showing that the ointment and extracts are not

toxic to cells.

Bibliography

[1] Song HS, Park TW, Sohn UD, et al. Kor. J. of Physiol.Pharm. 12(6):343-347, 2008; [2] Hu P., Liang Q-L., Luo G-A.,
Zhao Z-Z., Jiang Z-H., Chem. Pharm. Bull., 53(6):677-683, 2005; [3] L Lungu., Popa C.-V., Savoiu M., Danet A. F.,
Dinoiu V., Rev. Chim. (Bucharest), 61 (10), 911-914, 2010; [4] Fautz R., Husein B., Hechenberger C., Mutant Res., 253:
173-179, 1991
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THE VARIATION OF ALLICIN CONTENT, ANALISED BY HPLC, IN INDIGENOUS
GARLIC LEAVES AND BULBS FOR ITS VALORIFICATION IN NEW PHYTOTHERAPIC
PRODUCTS
Manea Stefan, Luntraru Vlad lonut, Tamas Viorica, Luntraru Cristina Mihaela
S.C. Hofigal Export Import S.A., Intrarea Serelor Nr. 2, Sector 4, Bucharesti

The garlic (Allium sativum) is known, from ancient time, both for its dietary uses and
medicinal purposes (indigestion, wound healing, respiratory problems, intestinal parasites, etc.). The
garlic’s composition consists of sulphur compounds, carbohydrates, proteins, vitamins (B;, B, Bs, Bs,
Bs, C), Ca, P, Mg, K, Se, Mn, Fe, etc. In the last 30 years garlic and garlic extracts were intensely
studied from a chemical, biochemical, pharmacological and even clinical trial perspective to
determine the active compounds and their therapeutic action. This research studies showed that the
active compound responsible for garlic’s medicinal properties is allicin. Allicin is synthesized in garlic
from alliin, under the influence of allinase enzyme, only when the garlic bulb is crushed or heated,

according to the following reaction:

(l)l NH,, i
allinase S
y c%\/s\)\COOH > HZC%\/ \ﬁ&CHz
2
(@)
alliin allicin

The clinical trials conducted on human pacients revealed that allicin has the following
pharmacological activities: antibiotic, antimycotic, antiviral, antiparasitic, antihypertensive,
antitumour, antioxidant, antiaging, anticoagulation, lowers LDL cholesterol®.

This paper presents the variation of allicin content in indigenous garlic, in leaves and bulbs,
the final goal of this research being the valorification of the garlic’s part with the highest content in
allicin in new medicinal products. In this study we analysed fresh and dried garlic. The used HPLC
chromatograph is Hitachi Elite LaChrom and the HPLC method is from the European Pharmacopoeia
7.0, Garlic powder monograph. To establish under what form the garlic will be used in the new
medicinal products the content of allicin was analysed from: garlic bulb powder, bulb juice, bulb
extract, garlic leaves powder and garlic leaves juice. Based on the results obtained from this study we
can conclude that the highest amount of allicin is formed in the bulbs of garlic. Moreover the
maximum content in allicin was obtained in dried powder from garlic bulbs, which is very convenient

because it can be conserved under this form.

1 Peter Josling — “Allicin — The hearth of garlic”, HCR Publishing, Chicago, Illinois, 2005.
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1.Bioresources and bioproducts - O
Innovative products for honey bee treatments

F. Oancea’, S. Velea', C. Mincea?, E. Stepan®, I. Moraru®, E. Hera?, O. Frangu®, D. L. Stilpeanu®,
M. Popescu®, S. Pasareanu?
L. Institutul Nasional de Cercetare-Dezvoltare pentru Chimie si Petrochimie ICECHIM
2 _ Institutul de Cercetare-Dezvoltare pentru Protecsia Plantelor
¥_ Medica Farmimpex Srl

In last decade we developed several products for honey bees treatment, intended to stimulate the
pollination activity, to protect honey bees against parasitic mite and to activate the defense systems.
We made pollination attractants for bees by combining the brood pheromone, a mixture of ethyl and
methyl esters of fatty acids, including (poly)unsaturated ones, with enhancers of the perception of
volatile chemical signals (maltol, ethyl-maltol), which have also a role of protection of unsaturated
links against the destructive action of reactive oxygen species. This combination, which is acting as an
attractant for bees pollination, was conditioned as controlled release micro-beads and was used for the
treatment of a sunflower crop, obtaining a production 23.27% higher than the control.

Varroa destructor mites is the parasite with the most pronounced economic impact on the
beekeeping industry, due to the debilitation produced by the consumption of hemolymph and viruses
transmission. In organic bee keeping systems are allowed to be used a number of volatile natural
substances anti-Varroa, e.g. formic acid, menthol, thymol. The vapors of active ingredients are
considered selective, acting mainly on mites. However, in case of high temperature, the concentration
of active vapors may increase over the limit on which these start to become harmful also to bees, and
especially to queens. We made a composition from which the release of active ingredients is reduced
when the temperature rises over 32 ... 35 ° C, using thermo sensitive hydrogels based on starch cross-
linked with citric acid and carboxymethlycellulose. These hydrogels swells at lower temperatures,
increasing the volume and increasing the pore size, and collapses at higher temperatures, thus
reducing the volume and size of the pores through which the active ingredients are released. We
obtained a product which presents a controlled-release characteristic on a range of temperatures, and
which could be formulated for an easy application (trays with a single dose, sealed with thermo-
adhesive foil). By applying this product we obtained a 78.5% efficacy in treatment of Varroa, similar
to that of other commercial products based on organic ingredients.

For the application of the compounds which activate the bee defense systems we developed a
formulation as effervescent tablet; such formulation has the advantage of a precise dosing of active
ingredients, which are self-dispersing due to effervescence. Following the application of these
formulations as effervescent tablets we obtained a production increase of more than 15% on the
treated bee families.
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EFFECT OF GLYCEROL KETAL ON DIESEL ENGINE EMISSIONS
Oprescu Elena-Emilial, Stepan Emil*, Sanda Velea', Radu Elena', Radu Adrian', Paul Rosca?

'National Research & Development Institute for Chemistry and Petrochemistry ICECHIM, 202
Splaiul Independentei St., P.O. Box 194, 060021 Bucharest, Romania

2 petroleum-Gas University of Ploiesti, 39 Bucharest Blvd., 100520, Ploiesti, Romania

In urban centers vehicular emission is being considered one of the most important sources of
air toxics to the atmosphere?.

The objective of this work is to study the possibility of using butan-2-one glycerol ketal as
additive for diesel fuel in order to reduce emission from diesel engine. The glycerol derivative was
obtained by catalytic condensation of glycerol with butane-2-one over solid superacid SO4*/TiO,-
ZrO,. The catalyst was prepared using coprecipitation and impregnation method and characterized by
X-ray diffraction, thermogravimetric analysis, Fourier transform infrared spectroscopy. The surface
acidity was measured by thermogravimetric analysis of adsorbed n-butylamine and titration with 0.01
N n-butylamine. In order to achieve the optimal reaction conditions, five impact factors were
investigated in the experiments.

To study the effect of glycerol ketal on diesel engine exhaust characteristics, emissions of
nitrogen oxides (NOXx), hydrocarbons (HC), carbon dioxide (CO2) and smoke were measured on a
diesel engine fueled with diesel blends containing 1 and 2 wt. % of butan-2-one glycerol ketal and
working at constant speed of 3200 rpm and at four loads (25, 50, 75 and 100%).

! Guarieiro, L.L.N., Pereira, P.A.P., Torres, E. A., Rocha, G.O., Andrade, J.B., Atmospheric Environment 42 (2008) 8211
8218;
2S.M., Correa, G., Arbilla, Atmospheric Environment 42 ( 2008) 769-775.
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COMPARATIVE STUDY OF CERTAIN MINERAL CONTENT FROM VEGETABLE OILS
AND SEEDS OF SOME INDIGENOUS PLANTS
Mariana POPESCU, Natalita BORDEI, Georgeta BULEARCA, Diana GURBAN, Viorica TAMAS
S.C. HOFIGAL EXPORT -IMPORT S.A. —Intr. Serelor 2, Bucuresti, Romania

Defined as complex mixtures, containing, mainly fatty acid esters of glycerol (glycerides) with
numerous other natural compounds and beneficial minerals, vegetable oils are used from ancient
times in diet and in multiple industries.

This paper aims at achieving a comparable study, especially regarding the minerals from fatty
oils and seeds of indigenous plants like: Hemp, Flax, Blackseeds, Thistle, Buckthorn, Sunflower,
Safflower, using absorption spectrometry technique and atomic emission with flame.

Experimental study revealed the absence of heavy metals (lead, cadmium, copper) from fatty
oils analyzed that is an important aspect knowing that it’s have a harmful effect on the body by
blocking the enzymatic reactions and accelerate the oxidation of fat-soluble vitamins and fats. At the
same time we note that all oils shows similar compositions in terms of content in certain minerals.
These are manganese, potassium, iron, zinc and molybdenum. Other minerals investigated from
mentioned oils were not detected.

These vegetable oils assessed as high quality are based on complex analyzes performed (fatty
acids, fat soluble vitamins, lecithin, carotene, etc.) derived from organic sources and that will be used
as raw materials for making cosmetics and dietary supplements with good bioavailability, with a good
effect in preventing widespread disease, such as the cardiovascular, rheumatic, geriatric and even
some forms of cancer.

Keywords: fatty oils spectrometry AAS minerals.
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IMPROVED CURRICULA AND MODERN LEARNING SYSTEM TO PROMOTE THE
NEW DIRECTIONS OF BUSINESS ENHANCEMENT IN LIFE SCIENCES APPLICATIONS

Ana Aurelia Chirvase’, Nicoleta Radu®”, Narcisa Babeanu?, Ovidiu Popa?,

Vaiva Kelmelyte®, Fantxoa Hastaran®

'.N.C.D.C.P.ICECHIM Bucharest, Biotechnology Department, 202 Splaiul Independentei Street,

postal code 060021 ,Romania. 2USAMV Bucharest, Biotechnology Department, 59 B-dul Marasti

Street, District 1, postal code 011464, Romania. *Kaunas Ragional Innovation Centre, Lithuania.
*AFMR Etcharry, France.

Due to the increasingly ageing population and the demand for improved quality of life, the life
sciences sector has strong growth potential (8.3% growth in 2007), the sustainable development
applications being of utmost interest. But most of the countries recently entered the European Union,
with real academic base in Life Sciences, and with an important request towards business of added
value, lack of competences and skills to develop innovative companies in the domain. The situation in
Romania was identified by the analyses did by the Romanian Society of Bioengineering and
Biotechnology and compared with other EU countries, members of the European Federation of
Biotechnology. The project will develop learning curricula and contents to be delivered to target-
group by blended learning in order to provide training in business enhancement in life sciences for
sustainable development applications. Two products from these foreign partners will be transferred,
by integrating them, but also by adapting to an economic sector of interest and by introducing modern
blended learning systems, and by increasing the value with a new specific content dedicated to
sustainable life sciences applications. The enterprise business in life sciences module will
complementary treat the Intellectual Property issues. The impact will be on 3 levels: (1) short term:
acknowledge the key competences and skills needed to develop business in sustainable development
applications of life sciences and develop blended learning by testing the training on a representative
selection of persons from the target group; (2) medium term: formation in the involved countries and
at EU level of a general vision about the training in the field of interest as products and
methodologies; (3) long term: at EU level introduction into educational and vocational systems of

advanced and coherent learning tools to enhance the needed competences.

Acknowledgement: The works will be financially supported by the project no LLP-LdV-TOI1/2013-

RO005 from Lifelong Learning Programme Leonardo da Vinci.

1* Corresponding author: Nicoleta Radu, e-mail: nicolbiotec@gmail.com

P/
PR\g:HEM

=2 Volum de rezumate - Simpozionul International PRIOCHEM, editia a 1X-a, 24 - 25 octombrie 2013 p. 8/121


mailto:nicolbiotec@gmail.com

1.Bioresources and bioproducts - O

THE BIOGAS — AN IMPORTANT CHALLENGE FOR
NEAR AND LONG FUTURE IN ROMANIA
Nicolae SDRULA Daniela Simina STEFAN?®, Vasile NIKOLIC3®

1- ABR, 19-21 M. Eminescu Street, 010512-Bucharest 1, ROMANIA
2- S.C.IPROCHIM S.A., 19-21 M. Eminescu Street, 010512-Bucharest 1, ROMANIA
3- PFA, Sibiu Street Bucharest 6, ROMANIA,
%nicu_zdrula@yahoo.com, "simina.stefan@iprochim.ro, ¢nikolicvasile@yahoo.com

Keywords: Miscellaneous wastes, manure, biogas systems, GHG reduction, economics

The challenge to approach this domain, in the frame of EU Directives and National Action
Plan focused on renewable, where the biofuels play an important role, was given by the huge biomass
and waste potential existing in Romania.

The biogas can essentially contribute to attend the prospective figures asked for renewable
(20% from total energy demand till 2020). Renewable include wind, solar, hydro - electric, tidal
power, geothermal and biomass resources as well.

The work takes in account the state of the art regarding the existing technologies and gives an
image of current spreading around.

The available information on this topic was carefully collected and processed, in order to
underline the importance of the subject and the methods to implement on local areas such useful
technologies.

Although in the past Romania owned hundred of biogas plants, which were dismantled, today
there are just a few based on outside technology (especially from Germany) having medium and small
capacities.

On the other hand, the existing Romanian original technologies are waiting to be turning in
account, being more than competitive with others, as regard the efficiency and exploitation.

Today, in Europe, the most applied concept for a biogas plant is to send the fuel directly to a
cogeneration installation, producing electric and thermal energies. First is supplied to the existing
grids, while the thermal one (hot water) is partially turned for internal needs (digestor heating) and the
rest to appropriate consumers [1]

Basically, the solution have to be carefully applied, based on local specific conditions, since
sometime the thermal energy did not find a feasible utilization due to supplementary cost of
distribution.

The Romanian technologies, which can compete the market, have big advantages, including
reduced investment costs, simplicity of operation, easy maintenance and versatility of the materials to
be processed into digestor [2].

The work presents the current and future possible situation in Romania, where the existing raw
materials and wastes can contribute on a real success for energy saving parallel with environmental
protection.

[1] Utilizarea durabila a energiei termice a instalatiilor de biogas — Manual — BiogasHeat Project, 2010-2014
[2] V. Nikolic, Producerea si utilizarea biogazului, Chiminform Data, Bucuresti, 2005
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1. Bioresurse si biomateriale - O
COMPLETE EXPLOITATION OF MICROALGAL BIOMASS,

TO OBTAIN SYNTHETIC AVIATION FUEL
STEPAN Emil*, VELEA Sanda'!, OPRESCU Elena-Emilia*, BLAJAN Olimpiu?, ILIE Lucia®,
VASILIEVICI Gabriel', RADU Adrian', RADU Elena’
'National Research and Development Institute for Chemistry and Petrochemistry ICECHIM, 202

Splaiul Independentei street, Bucharest, Romania, fax: 0040213123493, e-mail:

bioresurse@icechim.ro

“Research Institute of Organic Auxiliary Products, 9 Carpati street Medias, Romania, fax:
0040269831377, e-mail: office@icpaomedias.ro
Increasing demand for energy, diminishing fossil fuels, global warming along with the
growing security and economic risks of supporting Middle East oil have set the stage for domestic
green energy. Renewable, carbon neutral, transport fuels are necessary for environmental and
economic sustainability.
The development of alternative fuel research for the aviation industry is crucial to securing the
long-term future. Using microalgal biomass as the main raw material, would allow the aviation biofuel
to be approximately carbon neutral over its life cycle; carbon dioxide absorbed by microalgae during
the growth of the biomass is roughly equivalent to the amount of carbon dioxide produced when the
biofuel is burned in a combustion engine - which is simply returned to the atmosphere.
Our research was focused on a new process for obtaining of aviation biofuel, by complete
exploitation of microalgal biomass, using an integrated system consisting of following stages:
= selecting the microalgae able to grow in mixotrophic conditions for high yield algal oil production,
algal biomass harvesting, algal oil extraction, FAME + glycerine obtaining;

= obtaining of furfural derivatives from de-oiled biomass, and of furan derivatives by condensation
with ketone;

= hydrogenation of FAME and furan derivatives to obtain alcohol derivatives;

= catalytic dehydration, hydrocracking and isomerization of alcohols derivatives, for producing a
mixture comprising iso/n alkanes, suitable for use as synthetic aviation fuel,

The reaction intermediates and final product will be characterized analytically by FT-IR and
GC-MS methods.

Final product satisfied the requirements of the ASTM D7566 - 12a Standard Specification for

Aviation Turbine Fuel Containing Synthesized Hydrocarbons.
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EFFICIENT TRANSFORMATIONS OF 6-LACTONALCOHOLS INTO y-
LACTONALCOHOLS

TANASE Constantin ®, Lucia PINTILIE?, Florea COCU?, Miron Teodor CAPROIU?,
Constantin DRAGHICI?, Catalina NEGUT.

National Institute for Chemical-Pharmaceutical Research and Development, 112 Vitan Av., 74373
Bucharest 3, ROMANIA
2Organic Chemistry Center "C.D.Nenitescu”, 202 B Splaiul Independentei, Bucharest 6, ROMANIA

Synthesis of prostaglandins (racemic or optical pure enentiomers) by Corey methodology request a
key step for obtaining y-lactonalcohols, correspondingly functionalized for next sequence reaction(s);
these further reactions are well established for introducing a-side chain or w-side chain and as a
consequence, the key y-lactonalcohol intermediate must be correspondingly protected.

The procedure for obtaining y-lactonalcohols consists of a basic opening of 5-lactonalcohol group in
excess H20,, followed by vy-ring closure in a SN, reaction, or an acid opening of &-lactonalcohol
group followed by the same basic closure to y-lactonalcohol skeleton.

Our procedure consists in an efficient alcohol esterification of the the o-lactonalcohol group, followed
by alkaline hydrolysis of ester group and next closing of the five ring of y-lacton group. The sequence
gave the possibility to manipulate the following reactions for protecting with different protecting
groups the primary alcohol group and secondary hydroxyl group. These steps are crucial for next

olefination reactions for introducing the side chains of prostaglandins and analogues.

References
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EVALUATION OF ELECTRO-FLOCCULATION FOR HARVESTING OF FRESHWATER
MICROALGAE
S. VELEA, L. ILIE, S. GHIMIS, A.M. POPESCU
Institutul Nagional de Cercetare - Dezvoltare pentru Chimie si Petrochimie

Spl. Independentei nr. 202, sector 6, Bucuresti

The harvesting and dewatering of algal biomass are the key processes before extraction of lipids and
other high added products and need to be reliable, flexible and must be cost effective in the
development of viable microalgae-based biofuels®? .

Various methods, including centrifugation, filtration, flocculation and flotation, have been developed
for microalgae harvesting®,®>. However, some economic or technical problems still remain with current
methods for algal recovery, such as high capital, energy and running costs, or low separation
efficiency. Therefore, there is a great interest in developing new efficient approaches for harvesting
microalgae, such as electro-flocculation®,”.

In this study we develop an efficient electro-flocculation process, as a primary concentration step by
using iron and aluminum plates as anode and graphite electrodes, as cathode, followed by subsequent
further secondary dewatering step, namely filtration, for optimization of freshwater microalgae
harvesting. There were evaluated current densities for a more rapid flocculation of the microalgal
suspension, power consumption, expressed per kg of microalgae harvested, and release of iron both in
the recovered microalgal biomass and in the liquid phase.

The efficacy of biomass recovery for Desmodesmus communis and Nannochloris sp was demonstrated
by calculation of settling rate, concentration factor and power consumption and it reached about 98%

after 40 min using an electro-flocculation process.
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Synthesis and Characterisation of Same Transitional Metal Complexes.

Georgeta Zamfir', N. Stanica’, A. E. Rogozea® L. Moisa®, M. Badea”.

1.Technical Collegium Mircea cel Batrin,52 Feroviarilor Street , 012207,Bucharest,
Romania.2.Institute of Physical Chemistry of Romanian Academy ,202 Splaiul Independentei,
060021,Bucharest,Romania.3.Districtual Emergency Hospital Bacau,Romania..4.University of
Bucharest, Faculty of Chemistry, 23 Dumbrava Rosie Street 020462, Bucharest, Romania.

Four new complexes of transitional metals Co (I11), Ni (1I) Cu (I1) and Zn (I1I) with 4-bromo-2-
[(E)-N-(2-sulfanylphenyl)carboximidoyl]phenol by template synthesis, at metal:ligand of 1:2
stoechiometry have been obtained. Complexes were investigated using elemental analysis, IR, UV-
Vis, tH-NMR, *C-NMR, EPR spectroscopy, magnetic susceptibility, electric conductivity and thermal
behavior. This compounds were screened against same bacteria by Disc metod. The formulae of
complexes were found of type: [M(HL)m]» where M"' =Co, m=3 , n=1; M" = Ni, Zn, m=2, n=1 and
type: [M(L)m], where M" = Cu, m=1, n=2. The ligand acts as bidentate NO monoanionic ligand for
Co (1), Ni (1) and Zn (11) ions and as ONS tridentate dianionic ligand for Cu (II) ions. Analisys
results, suggested octahedral geometry for Co (l11) ions, square-planare geometry for Ni (I1) and Cu
(11) ions and tetrahedral environment for Zn (11) ions. Complexes of Co (I11), Ni (I1) and Zn (I1) are

monomeric, Cu (1) complex is dimmer [1-5].

1. C.P. Raptopoulou, A.N. Papadopoulos, Inorg.Chim.Acta., 272,(1998),283-288.
2. T. Kawamoto, Y. Kushi, Bull. Chem. Soc. Jpn., 77, (2004), 289-295.

3. P.Kumar, S.Jana, S.Chattopadhyay, Inorg.Chim.Acta,390 (2012),167-177.

4. G. Zamfir, N. Stanica, C. Andronescu, A. Kriza, Rev.Chim.,63(11),2012,1176
5. H.lranmanesh, M.Behzad, D.Taheri, Inorg.Chim.Acta, 391( 2013),81-88.
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USE OF FIXED BED PERCOLATION AT OIL SEPARATION FROM GRINDED CANOLA
SEED
Malina Avram®?, Marta Stroescu?, Anicuta Stoica?, Tanase Dobre?, Camelia Rovinaru®,

Diana Pasarin®
U INCDCP-ICECHIM, 202 Spl. Independentei, 060021, Bucharest, Romania
2 UPB, Faculty of Applied Chemistry and Materials Science, 313 Spl. Independentei, 060042,

Bucharest, Romania

An experimental bench-scale plant was built-up in order to investigate the oil separation from
grinded canola seed by using heptane and hexane as extraction solvents, by employing different
extraction times and solvent quantities.

The extraction is made in fixed bed extractive columns being based on the percolation method.

The experimental results, obtained for different working conditions, offer a detailed
representation of the extraction yield dynamics and its correlation with the operating conditions.

The aim of this paper is to obtain experimental data for fixed bed extraction of canola seed oil
using usual hydrocarbons in order to sustain that, at the bed level, the liquid flows with axial

dispersion and, at the particle level, the process occurs according to shrinking core model* 2.

Bibliography
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International Journal of Chemical and Biological Engineering, 2:4: 205-210.
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Predicting the extraction yield of nimbin from neem seeds in supercritical CO, using group contribution methods,

equations of state and a shrinking core extraction model. J. of Supercritical Fluids, 51: 36-42.
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INTERFERENCE - FREE DETERMINATION OF GLUCOSE IN VARIOUS BEVERAGES
USING AN IMPROVED PRUSSIAN BLUE BASED BIOSENSOR
Mihaela Badea-Doni*, Florentina Hutanu'? Emilia Ocnaru', Gelu Vasilescu®,
Maria Marcu®, Luiza Jecu®
'National Institute for R&D in Chemistry and Petrochemistry - ICECHIM ,
Splaiul Independentei 202, sector 6, 060021 Bucharest, Romania

Z'Stefan cel Mare’ University of Suceava, Faculty of Food Engineering, Suceava, Romania

%|lie Murgulescu” Institute of Physical Chemistry of Romanian Academy, Bucharest,Romania

An improved biosensor based on Prussian Blue (PB) and glucose oxidase (GOD) was developed for
direct determination of glucose in beverages as natural juices and wines. The redox mediator PB was
electrodeposed onto screen-printed carbon electrodes (SPCEs). The stability and life time of the PB
film was improved using the anionic surfactant AOT during the potentiostatic deposition. GOD was
immobilized during the electropolymerisation of a non-conducting film using glutaraldehyde (Glu).
This film is a copolymer based on 2,6-DHN (2,6-dihydroxynaphtalene) and APEA (2-(4-
aminophenyl)-ethylamine) which proved a very good permselectivity for hydrogen peroxide®. This
procedure allows not only the GOD entrapment in the film net, but also the covalent immobilization
of the enzyme to the free amino-groups of the polymer via the reticulation reagent, Glu.

The SPCE/PB/copolymer/GOD biosensor demonstrates an improved stability in operational
conditions and excellent interference rejection properties. This biosensor may be used on-field, using
a portable potentiostat - galvanostat and the chronoamperometry technique, in the linear range of 0.05
mM - 2 mM glucose, with a detection limit of 0.025 mM. The biosensor has maintained for a long
period its response for glucose (66 days and 120 days it showed 95.8%, respectively 52 % of the
initial response for 1mM glucose).

Glucose was successfully measured in several commercially natural juices and wines with a minimum

sample pre-treatment (filtration and dilution).
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PURIFICATION AND DISCOLORING OF 5-(METHOXYMETHYL)FURAN-2-
CARBALDEHYDE USING HIGHLY ACTIVE BLEACHING EARTH

David BEDO, Mihai INCEIU, Olimpiu BLAJAN, Augustin CRUCEAN

Research Institute for Organic Auxiliary Products, 8 Carpati Street, 551022 Medias, department of
Sibiu

The incresing demand on the fuel energy and the EU directives® on biofuels, has took in light
the advanced generation of biofuels. This new fuel candidates need to satisfying the requirement of
EN 14214:2003, characteristics such as viscosity, combustion properties, sulphur content, freezing
point, oxidation stability and so on. One of the very promising biofuel candidates is the 5-
(alkoxymethyl)furfurals like 5-(methoxymethyl)furan-2-carbaldehyde(MMF)?2,

This paper provides a general description of the purification and discoloring of the MMF
which we have obtained from fructose via 5-(chloromethyl)furfural®, in good yields. The obtained
product is black viscous liquid and requires further purification process before it can be used as
biofuel. This process need to be done in mild conditions because the methoxymethyl furfural boiling
point higher than 200°C and undergo to a polymerization at higher temperatures. Purification by
bleaching earth is a promising method for this task, used for absorbing the resins, in this way we have
obtained the light orange-yellow less viscous product. We have studied the initial concentration of
MMF in toluene, the used bleaching earth quantity reported to the MMF, the effect of the temperature
in batch reactor and in multiple layer filled column. The analysis was made through comparing the
color of the product with different concentration of potassium dichromate solution and measuring the

viscosity.

! European alternative fuels strategy (COM(2013) 17)

’Ryan M. West, Zhen Y. Liu, Maximilian Peter, Christian A. Gértner, James A. Dumesic, Journal of Molecular Catalysis
A: Chemical 296 (2008) 18-27

® Gruter, G. J. M.; Dautzenberg, F. EP Patent 1 834 950, 2007

* Mark Mascal and Edward B. Nikitin Energy Fuels 2010, 24, 2170-2171
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COSMETICS BASED ON PLANT POLYSACCHARIDES

V. CARABELA, St MANEA, V.TAMAS, G. ALEXANDRU, N.BORDEI, M. NEAGU.
SC Hofigal Export Import SA

The modern cosmetology is facing to new formulations of products for skin and hair care
based on protein hydrolysates, nucleic acids (DNA, RNA), polysacchrides, respectively to a switch
from mainly lipid cosmetic to lipo-glycoprotein cosmetic. In this context, based on the composition
and properties of bioactive polysaccharides and possible synergism with certain phytochemicals in
tissue of medicinal plants and herbs Hofigal company aims to create new advanced cosmetic formulas
for skin and hair care for: preventing the premature process of skin aging, deep moisturizing and
stimulation of skin collagen metabolism against pollutants, maintenance and care of skin and hair
nutrition, cellular regeneration and tissue detoxification.

As a consequence, the authors proposed capitalizing certain polysaccharides, the main
mucilage of flax, psyllium, senna, fatty oils of hemp and thistle and essential oils of lavander,
rosemary and sage and also extracts from marshmallow and licorice.

The result of the studies performed to date is the development of three formulas based on
fatty oils and polysaccharides of flax, senna, psyllium acting like hyaluronic acid, involved in

embryonic development and tissue regeneration addressing skin and body care.

Keywords: biocosmetics, polysaccharides, hyaluronic acid, herbs, cream, gel
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AUTOMATIC MAGNETIC PURIFICATION, QUANTIFICATION AND AMPLIFICATION
OF HUMAN DNA IN FORENSIC CASEWORK SAMPLES

Alexandru loan CHIVULESCU" ? Mihaela FILIP?, Gelu VASILESCU*, Luiza JECU',
Mihaela BADEA-DONI*
YNational Institute for Research & Development in Chemistry & Petrochemistry — ICECHIM,

Splaiul Independentei 202, sector 6, 060021 Bucharest, Romania
ZNational Forensics Institute, General Inspectorate of Romanian Police, 13-15 Stefan cel Mare Str.,
Bucharest, Romania

A typical forensic casework sample usually contains low amounts of degraded DNA and PCR inhibitors.
Therefore, it is very important that the samples are purified before subjected to polymerase chain reaction
multiplication. This step can be performed either using different chelating ion exchange resins such as Chelex,
using an organic extraction method or by using magnetic particles.
The automatic magnetic DNA purification method combines the speed and efficiency of DNA purification
based on silica particles with easy handling of magnetic particles. Furthermore, it allows the user to elute the
extract into very low volumes of buffer, and as a result to concentrate the small amount of DNA present in the
sample. This method can be used for a wide variety of samples such as buccal swabs, body fluid stains,
chewing gum, cigarette butts, nail clipping and hair, paper, blood, saliva, bones, teeth, sexual assault samples,
etc.
After the purification step, the samples are automatically quantified and the results are used to determine the
optimal DNA quantity necessary for sample PCR. After the amplification step, the amplicons are injected into a
capillary electrophoresis instrument and the genetic profile is determined.
The main advantages of using this automated method are: the decrease of sample cross-contamination risk and
the superior traceability of the data, as well as the lack of contact with toxic substances, a reduced time of
analysis, a good sensitivity, efficient recovery of degraded DNA and complete removal of inhibitors.
This automated method was used to extract, purify, quantify and amplify low template DNA casework samples
such as blood, epithelial cells, saliva and hair. The results were compared to manually extracted and purified

samples in regards of DNA input and quality of the obtained genetic profile.
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THE INFLUENCE OF COORDINATION COMPOUND OF ZINC(II)

WITH DIOXIME ON PROTEOLYTIC ACTIVITY OF F. GIBBOSUM CNMN FD 12
CLAPCO Steliana, BIVOL Cezara, DESEATNIC-CILOCI Alexandra, COROPCEANU Eduard*
Institute of Microbiology and Biotechnology of Academy of Sciences of Moldova, Academy 1 str.,

Chisinau, Moldova, MD 2028, tel. (+373 022) 73 98 24)
* Institute of Chemistry of Academy of Sciences of Moldova, Academy 3 str., Chisinau, Moldova, MD
2028, tel. (+373 022) 73 98 24)

Proteases are a complex group of enzymes, varied by substrate specificity, reaction mechanism,

stability to pH and temperature. Due to the specificity of action and variety of properties, proteases
have numerous applications in economy, mainly in the food, leather, pharmaceutical industries,
diagnostics and zootechny.

The studies to increase biosynthesis of fungi exocellular hydrolases have revealed stimulatory
effect of some metal complexes on growth and enzyme biosynthesis of fungi, reducing the
technological cycle and directing differentially obtaining of enzyme products.

The aim of the research was to evaluate the effect of metal complex
[Zn2(NioxH2)2(CH3COO0)4dpy(H20),] on proteolytic activity of Fusarium gibbosum fungal strain -
producer of acid and neutral proteases. In binuclear complex, the molecule of 1,2-
cyclohexanediondioxime (NioxH>), two acetate anions and one water molecules coordinate bidentate
to the metal atom and molecule of 4,4-dipyridyl (dpy) functions as a bridge between the atoms of
zinc!. The compound was added to nutrient medium in concentration of 1, 5, 10, 15, 20 mg/L.

The optimal concentration for acid proteases was 5 mg/L, the maximal increase of proteolytic
activity being 78.3% compared to epy control sample. The concentrations of 15 and 20 mg/L
decreased the enzyme activity below the control.

Contrary was the effect of studied compound on activity of neutral proteases. The upper
concentrations showed the highest stimulatory effect. The maximal increase of activity of 90% was
obtained at concentration of 15 mg/L.

The differential influence of [Zn,(NioxH,)2(CH3COO)4dpy(H20),] on fungal proteolytic activity
presents practical significance. Varying the concentration of compound, several enzyme preparations

can be obtained, constitute from acid or neutral proteases, or active in a wide range of pH (3.6 to 7.4).

1. Croitor L., Coropceanu E., Jeanneau E., Dementiev I., Goglidze T., Chumakov Yu., Fonari M. //Crystal Growth &
Design. 2009. V.9. P.5233-5243.

This research was conducted within the Project of Young Researches 12.819.18.13A, 2012-2013, supported by Supreme
Council for Science and Technological Development, Academy of Science of Moldova.
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COMPARATIVE STUDY OF CERTAIN VEGETABLE ENZYMES GERMS OF CEREAL
SEEDS AND MEDICINAL PLANTS
Georgiana- Oana CRACEA, Viorica TAMAS, Andreea COZEA, Mihaela NEAGU
S.C. Hofigal Export Import S.A. — Intr. Serelor No.2, Bucharest, Romania

Enzymes from plants have great therapeutic potential for the human body they are indicated to
increase vitality, the strengthening of the digestive system and the entire body. Endogenous enzymes
are produced by living organisms, but in different diseases and with ageing process, their vitality
decreases. Therefore, it is important to appeal to exogenous sources of enzymes by eating those
products that meet our corresponding.

Knowing that all fresh seeds germ* contain enzymes in amounts significantly greater than the
seeds as such, we have initiated the study of some germs that refers to cereal grains and medicinal
herbs that have sprouted® (usually without the help of sunlight and soil), turning into young plants in
for 3-6 days at 25 °C. So | used wheat (Triticum aestivum L.) germs, corn (Zea mays L.) germs,
barley (Hordeum vulgare L.) germs and thistle (Silybum marianum) germs as sources of the following
enzymes: cellulase, acid phosphatase, alkaline phosphatase, amylase, lipase, protease, peroxidase,
catalase and superoxide dismutase. These germs were analyzed in fresh and dried form (in terms of
household temperature) and found considerable quantities of hydrolytic enzymes and antioxidants,
presented in the form of tables in the paper.

The purpose of survey is to compare the enzymatic activity of some germ of cereals and

medicinal herbs for obtaining enzymatic plant products®.

1. Derek Bewleyl, Seed Germination and Dormancy, AMERICAN SOCIETY OF PLANT PHYSIOLOGISTS, The Plant
Cell, Vol. 9, 1055-1066, 1997 .

2EH. Toole, S. B. Hendricks, H. A. Borthwick, and V. K. Toole, Physiology of Seed Germination, ANNUAL REVIEW
OF PLANT PHYSIOLOGY Vol. 7, 299-324, 1956.

LK Chen, C. E. Wells, J. R. Fordham, Germinated seeds for Human Consumption, JOURNAL OF FOOD SCIENCE,
Vol. 40, 1290-1294, 1975.
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COORDINATION COMPOUNDS OF COPPER WITH AMINO ACIDS AS POTENTIAL
STIMULATORS OF MICROMYCETES EXTRACELLULAR HYDROLASES
BIOSYNTHESIS
Deseatnic-Ciloci Alexandra, Tiurina Janetta, Ciapurina Lulmila*, Turta Constantin*, Bivol

Cezara, Clapco Steliana, Dvornina Elena, Labliuc Svetlana
Institute of Microbiology and Biotechnology of Academy of Sciences of Moldova, Academy 1 str.,
Kishinau, Moldova, MD 2028, tel. (+373 022) 73 98 24)
* Institute of Chemistry of Academy of Sciences of Moldova, Academy 3 str., Kishinau, Moldova, MD
2028, tel. (+373 022) 73 98 24)

New copper (I1) metal complexes with various stereoisomers of alanine: Cu(L-aAla); (1), Cu(DL-
aAla),;'H20 (2), Cu(DL-aAla), (3), Cu(D-aAla), (4) were synthesised. The potential stimulator effect
of the compounds on enzyme biosynthesis of Aspergillus niger-10 — producer of cellulases
(cellobiohydrolase, endoglucanase and B-glucosidase) and xylanases, and Trichoderma koningii
CNMN FD-15 — producer of acid and neutral proteases was tested.

Depending on type and concentration of metal complexes, the stimulatory effect was observed on
day 7 for cellobiohydrolase and endoglucanase, being 6.67-66.67%, and 18.37-26.24%, respectively,
and on day 6 for xylanase, representing 36.30-52.51%. The coordination compounds indicated a
neutral or inhibitory action on B-glucosidase. Studied compounds stimulated the activity of acid
proteases with 45.81-54.19% on day 8 and activity of neutral proteases with 34.96-46.85% on day 9 of
T. koningii growth. Optimal concentration of metal complexes was within narrow limits and presented
5-10mg/L for A. niger-10, and 10-15mg/L for T. koningii-15.

Interest for biotechnology presents copper complexes 2 and 3 with racemic amino acid DL-aAla.
They differ among themselves just in the presence of crystallization water molecule in structure of one
of them. Thus, complex Cu(DL-aAla), can be used as stimulator of enzyme biosynthesis for
micromycete A. niger-10; the compound increased the activity of cellobiohydrolase with 66.67%,
endoclucanase with 27.28%, xylanase with 31.53% and accelerated the endoglucanase and xylanase
biosynthesis with 24 hours, while maintaining the activity of -glucosidase at the control level.

The coordination compound Cu(DL-0Ala):2H,O presents perspective for T. koningii-15,
demonstrating stimulatory effect of 31.93-26.67% on neutral protease and 46.85-44.75% on acid

protease.
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PHYSICO-CHEMICAL EVALUATION OF SOME COLLAGEN-BASED SPONGES WITH
NIFLUMIC ACID

M.V. Ghica}, M.G. Albu?, L. Popa’, C.E. Dinu-Pirvu?
!Carol Davila University of Medicine and Pharmacy, Faculty of Pharmacy, 6 Traian Vuia Str.,
020956, Bucharest, Romania;
2 National Institute for Textile and Leather Research and Development, Division Leather and
Footwear Research Institute, 93 lon Minulescu Str., 031215, Bucharest, Romania

The non-steroidal antiinflammatory drugs (NSAIDs) delivery directly at cutaneous wound level in a
controlled manner, maintaining a sufficient and effective drug concentration, is essential to combat the
inflammation and implicitely the pain that can occur during the wound healing process. In the recent
years the strategy of using the NSAIDs topical administration route in cutaneous lesions with different
ethiology is based on the use of natural origin biopolymers as potential vehicles for drug controlled
release systems.! Particularly, a considerable attention was given to collagen which has characteristics
recommending it as a very attractive material for the use as drug vehicle for different biomedical
applications.? In this paper some collagen hydrogels with niflumic acid, selected as a non-steroidal
antiinflammatory model drug, uncross-linked and cross-linked with glutaraldehyde and tannic acid
were prepared. A stationary reological analysis was performed at two temperatures (23°C+0.5°C and
37°C+0.5°C) with a rotational viscometer Multi-Visc Rheometer Fungilab equipped with a standard
spindle TR 9 and a ThermoHaake P5 Ultrathermostat. The hydrogels showed a non-newtonian
behaviour with shear thickening. By freeze-drying of the above hydrogels the collagen sponges were
obtained and the influence of different cross-linking agents on the drug kinetic release characteristics
and water absorption capacity was investigated. in vitro niflumic acid release from the collagen sponges was performed
using a sandwich device adapted to a paddle dissolution apparatus Essa Dissolver. The kinetic mechanism was
established from drug release profiles. The sponges swelling capacity determination was performed through a
gravimetric method and the results were in agreement with the kinetic data. Both the kinetic and water
absorption results were strongly influenced by the cross-linking agent nature. By modulation of the
cross-linking agent quantity as well as by combination of the two cross-linking agents in different
ratios, the composition can be modeled obtaining sponges with kinetic and sweeling profiles adequate
for the cutaneous wound treatment.

[ 1] Huang S., Fu X., Naturally derived materials-based cell and drug delivery systems in skin regeneration, J. Control
Release, 2010, 142, 149-159.

[2] Lin Y.C,, Tan F.J., Marra K.G., Jan S.S., Liu D.C., Synthesis and characterization of collagen/hyaluronan/ chitosan
composite sponges for potential biomedical applications, Acta Biomater., 2009, 5, 2591-2600.
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PEPTIDES WITH POTENTIAL BIOLOGICAL ACTIVITY
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204 698

ZUniversity “Politehnica™ Timisoara, Faculty of Industrial Chemistry and Environmental
Engineering, Department of Materials Engineering,nr.2 Pta Victoriei, Timisoara, 300006, tel. :+40-
256-403000, +40-256-403210; fax.: +40-256-403021

The aim of the present study was to total synthesis of small peptides (linear and ciclic
peptides) with biological activity obtained from natural aminoacids identified in medicinal herbs like
Viscum Album, Hellebore, Sideritis Scardica. Reaction was performed at room temperature, in base
catalysis (TEA). Maintaining the temperature at maximum 30°C, is important because otherwise the
degradation would have occurred [1]. Obtained peptides can be utilized in a number of different ways
in treating cancer. This includes using peptides directly as drugs (e.g., as angiogenesis inhibitors),
tumor targeting agents that carry cytotoxic drugs and radionuclides (targeted chemotherapy and
radiation therapy), hormones, and vaccines[2,3].

The precursors use was: natural amino acids (serine, valine, leucine, isoleucine), the solvents
(dichloromethane, water, ethyl ether, petroleum ether), the coupled reagent (DCC, N-
hydroxysuccinimide)[4].

It was investigated the morphology and chemical composition of the particles which were
characterized by analytical methods: MS, FT-IR and NMR spectroscopy. The results of analysis
showed that the peptides are obtained in good yield.

References:

1. A. Segneanu, Lucrare de doctorat: Utilizarea carbonatilor organici pentru protejarea grupei amino si activarea grupei

carboxil ale aminoacizilor in sinteze de peptide, Editura Politehnica — Timisoara, 2007.

2. J. Thundimadathil, Cancer Treatment Using Peptides: Current Therapies and Future Prospects, American Peptide
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THE CHANGE OF CYCLOTRICHIUM NIVEUM (BOISS) MANDEN & SCHENG.
ESSENTIAL OIL AND ITS COMPONENETS
AT THE DIFFERENT GROWTH STAGES

Memet INAN*, Durmus Alpaslan KAYA?, Zina VULUGA?®, Madalina Georgina ALBU*

!Adiyaman University, Kahta Vocational School, Adiyaman-Turkey
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$INCDCP-ICECHIM Bucharest, 202 Spl. Independentei. 060021, Romania
*INCDTP - Leather and Footwear Research Institute, 93 lon Minulescu, 031215,
Bucharest, Romania
Cyclotrichium niveum (Boiss.) Manden.&Scheng. is an endemic species of Lamiaceae family
spreading in different regions of Turkey. * 2 In order to determine the ontogenetic variability in this
species, the plant was harvested in its natural growing area for three times including the period of pre-
flowering, full flowering and post-flowering.® In each harvest period, the changes at essential oil rate
and essential oil components existing in plant leaves were determined. According to this, the highest
rate of essential oil in plant was determined in post-flowering period (5.58 %), and this was followed
by full-flowering (5.45 %) and pre-flowering periods (2.83 %). Whereas principal 28 components
were determined in pre-flowering and full flowering periods, 21 components were determined in post-
flowering period. In all harvest periods, the main component of the essential oil was pulegone, and
depending upon the development of the plant, the rate of the essential oil increased, as well. The
highest rate of pulegone was determined in full-flowering period as 74.37 %. The rate of isomenthone
as another important component was determined as 18.48 % in pre-flowering period and the lowest

value was determined in full-flowering period (6.61 %).
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CHEMICAL STUDIES ON AREAS AROUND OLD SALT MINES: ECOLOGICAL
RECONSTRUCTION AND USES OF SALT WATER SOURCES FOR BALNEAL CURE
TOURISM AND RELAXATION

Ana Despina lonescu*, Angela Casarica, Elena Boca*, Nicolae Giurgiu***, Adrian Vamanu**,
Emanuel Vamanu**, Amalia Stefaniu*, Sultana Nita*, Caterina Tomulescu *

* National Chemical-Pharmaceutical for Research and Development Institute, Vitan Avenue , no.112, Sector 3,
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** BIOTEHNOL, Research Center for Biochemistry and Biotechnology, Marasti Street, Sector 1, Bucharest
*** MINESA S.A. Institute for Mining Research and Design, T.Vladimirescu Street, no.15-17,Cluj-Napoca

According to studies conducted in Europe, the environment plays a crucial role in physical,
mental and social development of the population. In recent years, the continuous degradation of
environmental quality due to factors such as air pollution, noise, chemical compounds and
disappearance of natural areas, in combination with lifestyle changes led to the emergence of a
growing number of diseases. The main goal of European policy is to ensure as far as possible, a
natural setting without factors damaging human health and especially to find more and more ways to
protect the health of vulnerable groups of the population.

This paper presents the results obtained in the frame of a National Research Programme which
has in view the discovery, characterization and management of some still unknown or not yet fully
characterised natural sources of mineral waters, in order to render them economicaly profitable and to
contribute to the public health development. Following some empiric, local observations upon the
qualities they have in the treatment of different maladies, a set of physical, hydrological and chemical
analyses was established, in order to substantiate scientifically their therapeutic role. The mineral
waters of Romania show a great hydrochemical variety. The three predominant types of mineral
waters are: salty, sulfurous-sulfate and carbonated, in their composition appearing, depending on the
nature of the rock leachates total, some secondary hydrochemical characters (iron, arsenic, potassium,
calcium, magnesium, chlorine, etc.).

As models in Europe that can be followed for the resort Ocnele Mari are mentioned: in France
(Thermes Sextius in Aix en Provence), Germany (Bad Sulza), Switzerland (Leukerbad) and Austria
(Bad Loipersdorf).

1. European Environment Agency,” The Europ. Environm. — State and outlook 2010. Synthesis”, EEA, Copenhagen, 2010
2. European Project Consulting, ,,Local Development Strategy for Ocnele Mari”, 2007-2013
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IN VITRO ANTIMICROBIAL ACTIVITY OF Thymbra spicata L. ESSENTIAL OIL
FOR APPLICATIONS IN MEDICAL IMPLANT COATINGS
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The implant-associated infection is significant and usually require revision surgery, with removal of
the implant and prolonged antibiotic treatment.* Because of this reason different methods for reducing
the infection have developed. One of the most used is coating onto implant surface consiting in
antibiotics. Recently, the essential oils became of high interest because of their anti-infectious and
antibacterial properties and could be succesfully used instead of antibiotics.”> The aim of this study was
to investigate the antimicrobial activity of thymbra essential oil on different bacteria. The essential oil
was obtained from Thymbra spicata L. Chemical composition of thymbra essential oil was performed
using GS-MS analytical method and 69.28% carvacrol, 9.42% p-Cymene, 6.23% gamma terpinene
and 2.35% linalool as main components were obtained. Their antimicrobial activity was tested against
S. aureus, P. aeruginosa and C. albicans. Ampicillin and flucanazole were used as controls. The
essential oil was able to inhibit in vitro the growth of three microorganisms with MIC values between
31.5 and 62.5 pg/mL. The most potent activity was obtained against S.aureus. MIC value of essential
oil against both P. aeruginosa and C. albicans was 62.5 ng/mL. Based on its antimicrobial activity,
the thymbra essential oil could be used in medical field for obtaining antimicrobial coating of

implants.
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THE USE OF AMMONIUM PERSULFATE AS OXIDANT IN DELIGNIFICATION
PROCESSES
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The growing necessities of human kind and also the limiting of fossil fuel resources ™ have led
to the second generation of biofuels production which uses lignocellulose feedstock as raw material
2] The use of this raw material for biofuels production has resulted in obtaining subproducts & with
wide industrial applications .. These wastes, sources of lignocellulose, constitute important substrates
in fermentative processes directed to biofuel production. The structural carbohydrates in the plant cell

wall are wrapped up in lignin. The operation is aimed to increase the digestibility of constituent sugars

[5. €]

through increment in gross material pore size . Many of the delignification methods employ

mineral acid, alkaline or/and oxidative reaction conditions that lead to the reduction of the molecular
weight of lignin and consequently to pass it into a solution  %®); it can also be degraded by using
fungi and bacteria °!. Throughout this study we have performed a oxidative-alkaline delignification of
grape stalk with ammonium persulfate, in different concentrations, by using an autoclave.

Temperature and concentration of chemical agents are important factors in the delignification process.
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N-Oleoylethanolamide is an endogenous regulator of food intake, and may have some
potential as an anti-obesity drug. It is believed to act as a local satiety signal rather than as a blood-
borne hormone. Oleoyl- and palmitoylethanolamides do not activate cannabinoid receptors directly,
but can enhance the activity of anandamide by inhibiting its inactivation by fatty acid amide
hydrolase. In addition, it has been demonstrated that oleoylethanolamide by acting as a PPAR-«a
agonist has a novel effect in enhancing memory consolidation through noradrenergic activation of
specific regions of the brain. It may have an influence on sleep patterns and the effects of stress [1].

New N - substituted oleoylamides were synthesized by aminolysis reaction of methyl oleate

with primary amines in search for obtaining the compounds with antiobesity actions.

Where: R is L-phenylalaninol, phenethyl, metoxyphenethyl, ciclohexyl, 1-adamanthyl, o -
naphtyl, B — naphtyl.

The new compounds were purified by pressure chromatography and their structure established
by IR, *H-NMR and **C-NMR. The compounds will be studied also by electrochemical methods.

References:
1. A. Bielawska et al., Journal of Biological Chemistry, vol. 271, pp. 12646-12654, 1996.
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VARIOUS AROMATIC HERBS EXTRACTS
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A large number of aromatic herbs and their purified constituents have shown beneficial therapeutic
potentials. Various herbs and spices have been reported to exhibit antioxidant activity, including
Rosmarinus Officinalis, Salvia Officinalis and Rhus typhina. The majority of the antioxidant activity
is due to the flavonoids, anthocyanin, flavones, catechins, etc'. Antioxidant-based drug formulation
are used for the prevention of complex diseases like atherosclerosis, stroke, diabetes, Alzheimer’s
disease and cancer?.

The ethanolic crude extracts of some commonly used herbs (Rosmarinus Officinalis, Salvia Officinalis
and Rhus typhina) were screened for their antioxidant properties using an electrochemical method
developed by our group. Free radical scavenging activity was also evaluated using 1,1-diphenyl-2-
picrylhydrazil (DPPH) free radical method.

A comparative study was developed in order to choose the best extraction method between
ultrasounds-assisted extraction and Soxhlet extraction.

All the ethanolic extracts exhibited a significant antioxidant activity even after 3 months.

The study confirms that the consumption of these herbs would exert several beneficial effects by

virtue of their antioxidant activity.
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SENSORY ANALYSIS EVALUATION OF AGLUTENIC FIBRES BEVERAGES

Diana Pasarin, Camelia Rovinaru, Gheorghe Raceanu, Malina Avram

The National Institute for Research & Development in Chemistry and Petrochemistry —
ICECHIM, Spl. Independentei nr. 202

For the evaluation of the organoleptic properties of medicinal Valcele mineral water based
drinks, which contain natural ingredients, carefully selected and evaluated at laboratory level
(medicinal Valcele mineral water, aromas, sweeteners, dyes, gluten free dietary fibres, acidifiers),
sensory analysis was conducted accordingly to the STAS 12656-88 standard: Sensory analysis.
Method with mark scales/sheets, from 0 to 5 points, and obtaining of medium scores from the group
of tasters. The panel was constructed of 5 evaluators that were instructed about the characteristics of
the analysed product and who received one sheet for each mineral water based drink. The samples
were encoded (LSP, PPI, PPP, MZI), so that the type of aroma in the sample remained unknown. The
tasting sheet contained the following sensorial characteristics (quality indices): appearance: clearance
(opaque, with or without sediment, separate phases); colour: corresponding to each aroma;
consistency: liquid, syrupy, viscous; smell: characteristic for each aroma, without any foreign smell;
taste: characteristic for each aroma, without any foreign taste.

Following the sensory analysis with mark scales/sheets, the marks given were: for the LSP
sample (lemon) and MZI sample (apple), “Very good”; for the PPl sample (peach) and the PPP
sample (orange), “Good”.

As far as the reference scale (hedonic) method is concerned, which makes it possible to
establish the best sample, as well as the degree of preference for a particular characteristic, the
following scoring was used: 1-I dislike it immensely; 2-1 dislike very much; 3-1 mildly dislike it; 4-1
dislike it a little; 5- indifferent; 6-1 like it a little; 7-1 mildly like it; 8-1 like it very much; 9-1 like it
immensely.

The highest marks were given to the LSP and MZI samples which respectively received “I
mildly like it” and “I like it very much”. At the opposite end, the PPI and PPP samples were given an
“I mildly like it”.
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ESSENTIAL OILS WITH ANTIMYCOTOXIGENIC POTENTIAL
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202 Splaiul Independentei, Bucharest, Romania

Diminution of residues and contaminants from the whole food chain is a great challenge for the world
developed society. One of the most dangerous risk factors is represented by the agricultural insect
pests and fungal diseases which destroy the crop plants in the field and post harvested yield in storage,
generating huge economical losses every year. Mycotoxins are dangerous metabolites produced by
pathogenic fungi developed in different sequences of the agro-food chain. They are transferred on
cereal crops from field to storage, with feed in animal bodies and finally in food products of animal
origin, such as eggs, milk and meat, decreasing the nutritional quality of food and producing health
disorders to animal or human consumers. Five mycotoxins (aflatoxins, deoxynivalenol, zearalenone,
fumonisins and ochratoxin A) are covered by EU legislation. Agrochemicals with fungicidal
properties used in risk management programs implemented in agricultural practice to reduce
mycotoxin transfer from storage to animal diet were not able to completely destroy mycotoxigenic
fungi, nor in field or storage, moreover increasing toxic effects on human health and environmental
impact. Essential oils of aromatic plants, fruit peels or seeds will play an important role in food chain
protection due to their antimicrobial, antifungal, antioxidant and antimycotoxigenic properties, being
cheaper, easy available for farmers, rapidly biodegradable, non-toxic for mammalians, an excellent
alternative to avoid the risks associated with the use of synthetic agrochemicals. Antifungal essential
oils Kill the causative organisms which produce toxic metabolites, thus reducing the mycotoxin
accumulation. Thymus and oregano essential oils (containing carvacrol and thymol) are strong
alternatives to chemicals for preserving stored grains, oregano being the best antifungic agent at 2-2,5
ML/l against micelle and spores of Aspergillus flavus, A. niger and A. ochracedus on wheat grains.
Liquid application of essential oils is practically unfeasible, due to large quantities requested to
overcome the loss of activity through rapid evaporation in improperly conditions of time and
temperature of storage and the possible unpleasant effect for consumers regarding the odor or taste
remaining on the grains. Encapsulation in ecological slow release formulation will prevent all these
problems by decreasing the evaporation rate of the volatile oils, promoting the ease of handling and

extending shelf life of the bioactive constituents®.

1 Ahmed Y.E., Magdy A.M., Emad A.S. 2013 “Encapsulated essential oils as antifungal fumigants: stored grains
protection”, LAP LAMBERT Academic Publishing, ISBN-13: 978-3659281815
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PHYSICO-CHEMICAL CHARACTERIZATION OF FUNCTIONAL BEVERAGES BASED
ON AUTOCHTHNOUS RAW MATERIALS
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National Research & Development Institute for Chemistry & Petrochemistry - ICECHIM
202, Splaiul Independentei, Bucharest, Romania
Increasing interest is being focused on whey as a functional ingredient in pharmaceutical

applications, and as nutrient in dietetic and health foods. Whey is a valuable by-product obtained
during manufacture of cheese and usually dumped because it has no value. Whey constituents, notably
proteins and peptides, are helpful to raise its status towards valuable dairy by-product. Additionally, it
contains precious nutrients like minerals and vitamins which have an indispensable value in human
dietary requirement. Consumption of the whey can supplement much of the lost organic and inorganic
nutrients to the extra cellular fluid and utilization of these fluids can be targeted to the people working
with strenuous occupation like sportsman.
The aim of this paper is to use the nutritional potential of whey, by preparing ready-to use beverages.
In fact, the solubility of whey proteins, underlies its applicability to support getting beverages. The
other raw material used in our laboratory to obtain a functional beverage was a Valcele mineral
medicinal water. Whey and mineral water were enriched with natural ingredients: flavor, fructose,
colorant, soluble gluten free dietary fibers and an acidity corrector.
The final beverages require sensory, physical and chemical characterization for quality control and
product development. A wide range of analytical methods was used for characterization of these
beverages, including:

v ICP-OES spectrometric method for determination of mineral profile;

v" RP- HPLC method for separation and determination of vitamins;

v" Munson-Walker method for quantification of carbohydrates;

v Kjeldahl method for protein content measurement.
Additionally, we have successfully in determining of free citric and lactic acids in co-presence,
through a simple potentiometric method, based on differences of dissociation constants.
Energy calculation was done using the formula: Energy (Kcal ) =Tp+ T + Tg + Tg
The energy values corresponding to the two drinks are correlated with those recommended for similar

functional beverages.
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Qualitative estimation of essential oils composition of some species of plants used as green
pesticides

Adrian RADU, Elena RADU, Emil STEPAN, Emilia-Elena OPRESCU
Departamentul Bioresurse ICECHIM, Splaiul Independentei 202, Sector 6, Bucuresti

Plants are, in effect, natural laboratories in which a great number of chemicals are biosynthesized.
Many plants have developed natural, biochemical mechanisms to defend themselves from animal,
insect and fungal attacks. By studying the chemistry of various species of plants , was discovered
many active compounds used as biopesticides , which are natural compounds for pest control. On
pesticides market, biopests have a continuously rising share due to their eco-friendly mechanism.. The
Department of Bioresources from INCDCP-ICECHIM , was focused on rapid qualitative estimation
of composition of essential oils from seven species of plants; basil (Ocimum basilicum), thyme
(Satureja hortensis), dill (Anethum graveolens), mentha (Mentha piperita), rosemary (Rosmarinus
officinalis), cinnamon (Cinnamomum verum), thuja (Thuja standishii), used as green pesticides. The
analysis was based on Agilent Technology GC/MS Triple Quad using NIST Library for compounds
identification. The results of present communication showed that presence of bioactive constituents
as: menthol , eugenol , thujone , apiol , carvone , anethol , thymol , terpenes are responsible for
biopests activity of the studied plants. The essential oils analyzed were used in formulation of some
biopests, for seeds treatment in organic agriculture.

Bibliography
1. Manindra, Mohan.,S Zafar Haider, Harish Chandra Andola, Vijay Kant Purohit,
Research Journal of Farmaceutical Biological and Chemical Sciences Vol 2 Issue 4, 100-106, Oct-
Dec 2011
2. Opender, Koul., Suresh Walia. and G. S. Dhaliwal, Biopestic. Int. 4(1), 63-84, 2008
3. Alassane Wle,ldrissa Ndoye and Mamadou Badiane, Nig.J.Nat. Prod. And Med. Vol. 08,
62-65, 2004
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ZINC AND CUPRU METAL-CHELATES
OF HYDROLYZED-PROTEIN FROM YEAST

Elena Radu’, Sanda Velea', Emil Stepan®, Adrian Radu’, Emilia-Elena Oprescu®

'National Research & Development Institute for Chemistry and Petrochemistry ICECHIM, 202
Splaiul Independentei St., P.O. Box 194, 060021 Bucharest, Romania

Buffermins are mineral proteinates resulting from the chelation of minerals with amino acids
and partially hydrolyzed proteins. By the chelation process, the minerals are more available to the
animals and are safer to use than inorganic minerals or synthetic chelates. Zn and Cu proteinates
resulting from the chelation of zinc and copper with amino-acids and/or partially hydrolyzed proteins
are designed as nutritional supplements for animals and are formulated to prevent and /or correct zinc
and copper deficiency in animals.

The aim of this study is to optimize the chelating process of Zn and Cu with amino acids in
protein hydrolysates™? and to propose a technology for yeast valorification,

The yeast suspension, resulted from brewing industry, was purified by centifugation and
hydrolyzed using a coctail of enzymes, followed by metal binding to protein-hydrolyzed, resulting as
final products proteinates with high content in free amino acids chelates with Zn and Cu.

The products were analyzed through a modern analytical techniques: LC/ESI TOF MS for
determination total amino acids after enzymatic hyrolysis and ICP-AES for determinaton the amount

of metals.

1 United States Patents 5698724,1997 Amino acid metal complexes using hydrolyzed protein as amino acid source and
methods re same. Inventors: Anderson M.D.; Mahmoud M.A-M.

2. United States Patents 6166071, 2000 Zinc amino acid metal chelates having ligands comprised of glycine and a sulfur-
containing amino acids. Inventors: Ashed S.D.; Wheelwright D.C.
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AMPEROMETRIC BIOSENSOR FOR THE DETERMINATION OF ASPARTAME IN SOFT
DRINKS
Maria-Cristina RADULESCU, Bogdan BUCUR, Madalina-Petruta BUCUR, Gabriel Lucian
RADU
Centre of Bioanalysis, National Institute of Research and Development for Biological Sciences, 296,
Splaiul Independentei, Bucharest 060031, Romania
E-mail address: cristinariz2002@yahoo.com

Aspartame is an artificial high-intensity sweetener, intensely promoted by the food industry, and one
of the most controversial food additives due to suspicions of adverse health effects*. Aspartame is a
methyl ester of the dipeptide of the natural amino acids L-aspartic acid and L-phenylalanine. Under
strongly acidic or alkaline conditions, aspartame may generate methanol by hydrolysis. Based on this
principle, a rapid, simple and stable amperometric biosensor for aspartame detection was developed.
The aspartame biosensor was assembled by immobilization of alcohol oxidase (AOX) and carboxyl
esterase (CaE) with glutaraldehyde and bovine serum albumin onto cobalt-phthalocyanine screen-
printed electrodes. The biosensor response was very fast, 20 secondes are necessary to obtain the
maximum response for aspartame concentration. The detection limit was 0.2 pM. Only minor effect
on biosensors response was observed from different potentially interfering substances (citric acid,
phosphoric acid, glucose, fructose, sucrose, caffeine, L-phenilalanine and sodium benzoate). The
developed screen-printed electrodes were tested for the aspartame determination in two soft drink
brands, Coca-Cola and Pepsi Cola. All the samples were analyzed after adequate dilution in PBS
without preliminary preparation such as concentration or extraction. The obtained concentration levels
of aspartame in the analyzed drink samples were found to vary between 58 mg/L and 152 mg/L and

they did not exceed the maximum legally allowed UE concentration of 600 mg/L.

! Magnuson B.A., Burdock G.A., Doull J., Kroes R.M. (2007). Critical Reviews in Toxicology, 37(8), 629-726.
2 Mattes R.D., Popkin B.M. (2009). The American Journal of Clinical Nutrition, 89, 1 1-14.
3 Tandel K.R. (2011). Journal of Pharmacology and Pharmacotherapeutics, 2(4), 236-243.
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EVALUATION OF ANTAGONISTIC ACTIVITY OF BACILLUS STRAINS AGAINST
RHIZOCTONIA SOLANI

luliana RAUT"?, Mariana CALIN"?, Gelu VASILESCU', Mihaela DONI*, Luiza JECU',
Tatiana Eugenia SESAN?
[ NCDCP-ICECHIM, Spl. Independentei 202, Bucharest
21 University of Bucharest, Faculty of Biology, Spl. Independentei 91-95, Bucharest

Bacillus spp. is one of the biological control agents that has shown inhibitory effects against a
considerable number of plant pathogens, and the antibiotics that it produces are generally assumed to
be responsible for the control activity.**>* In this study, five bacterial strains isolated from soil were
screened for their antifungal activity against Rhizoctonia solani, a widespread soilborne pathogen
responsible for serious damage in agriculture. The bacterial strains Bacillus subtilis 1016, Bacillus
subtilis 1004, Bacillus amyloliquefaciens 1014, Bacillus cereus 1018, Bacillus licheniformis 1002
isolated from soil were inoculated on Luria-Bertani agar medium. The antagonistic activity of all
bacterial isolates was determined by dual culture assay on PDA medium. A Rhizoctonia solani agar
disk (6 mm) isolated from one day old culture was disposed at the center of Petri dishes and the
bacterial strains were streaked in a square form around the agar disk at 2 cm distance. The antifungal
activities of the bacterial isolates were calculated using the following equation:

1%=(C-T)/C x100,
where: | = percent of inhibition; C= pathogen growth in control; T = pathogen growth in treatment.
Three bacterial strains Bacillus subtilis 1016, Bacillus amyloliquefaciens 1014 and Bacillus cereus
1018 showed a clear antagonism against Rhizoctonia solani being efficient in the biocontrol of this
major pathogen. Our future vision will be determined of antifungal activity from Bacillus strains
against other phytopathogenic fungi.
Bibliografie
1. El-hamshary OIM, Khattab AA (2008) Evaluation of antimicrobial activity of Bacillus subtilis and Bacillus cereus and their fusants
against Fusarium solani. Res. J. Cell Mol. Biol. 2: 24-29.
2. Elkahoui S, Djébali N, Tabbene O, Hadjbrahim A, Mnasri B, Mhamdi R, Limam F (2011) Screening of bacterial isolates collected
from marine bio-films for antifungal activity against Rhizoctonia solani. Dynamic Biochemistry, Process Biotechnol. Mol. Biol. 5(2): 1-
g Mojica-Marin V, Luna-Olvera HA, Sandoval-Coronado CF, Pereyra-Alférez B, Morales-Ramos LH, Hernandez-Luna CE and Omar
G. (2008) Antagonistic activity of selected strains of Bacillus thuringiensis against Rhizoctonia solani of chili pepper, Afr. J.
Biotechnol. 7(9): 1271-1276

4. F. Constantinescu, A. Tomescu, T.E. Sesan, P.M. Stirbu. 2010. Biocontrol of soil borne fungi in tomato crop by using beneficial
Bacillus subtilis strains, ISHS, Acta Horticulturae 914.

Authors thank the National Authority for Scientific Research for financial support under the project
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SENSORY ANALYSIS EVALUATION OF WHEY-FRUIT BEVERAGES
Camelia ROVINARU, Diana PASARIN, Gheorghe RACEANU, Malina AVRAM
The National Institute for Research & Development in Chemistry and Petrochemistry —
ICECHIM, Spl. Independentei nr. 202

For the evaluation of the organoleptic properties of whey based drinks, which contain natural
ingredients, carefully selected and evaluated at laboratory level (sweet whey, aromas, fruit
concentrates, sweeteners, dyes, stabilizers, acidifiers), sensory analysis was conducted accordingly to
the STAS 12656-88 standard: Sensory analysis. Method with mark scales/sheets, from 0 to 5
points, and obtaining of medium scores from the group of tasters. The panel was constructed of 6
evaluators that were instructed about the characteristics of the analysed product and who received one
sheet for each whey based drink. The samples were encoded (ZPS, CPC, LMP, CBP, CMP), so that
the type of aroma in the sample remained unknown. The tasting sheet contained the following
sensorial characteristics (quality indices): appearance: clearance (opaque, with or without
residue/sediment, separate phases); colour: corresponding to each aroma; consistency: liquid, syrupy,
thick/viscous; smell: characteristic for each aroma, without any foreign smell; taste: characteristic for
each aroma, without any foreign taste. Following the sensory analysis with mark scales/sheets, the
marks given for the organoleptic quality of the drinks were: for the ZPS sample (raspberry) with fruit
concentrate, “Very good”; for the CPC sample (chicory) and the LMP sample (lemon-
mint), “Satisfactory””; for the CBP sample (cocoa-bananas) and the CMP sample (cocoa-
mint), “Good”.

For the evaluation of the products acceptability by the tasters, a reference scale method
(hedonic) was used, making it possible to establish the best sample, degree of preference for a
particular characteristic, based on visual, olfactory, gustatory tests. Positive sensations are marked
from 6 to 9, the negative ones from 1 to 4, and “indifferent” is marked with a 5. The taster tastes a
sample from the whey based drink and marks on the sheet, according to preference, on a scale from 1
to 9 (9 being the highest,”l like it very much”; 1 being the lowest, “I dislike it immensely”), so that
each sample receives only one mark on the hedonic scale. The highest marks were given to the ZPS
samples with fruit concentrate and ZPS which respectively received “I like it very much” and “I like it

mildly”. At the opposite end, the LMP sample was given an “I mildly dislike it”.
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Cr (V1) IONS REMOVAL FROM WASTEWATER USING PURE AND PVP/PEG COATED

MAGNETITE NANOPARTICLE

C.I. COVALIU', G.PARASCHIV', C. MATEI?
YUniversity POLITEHNICA™ of Bucharest, Faculty of Biotechnical Systems Engineering, Departament of Biotechnical
Systems, 313 Splaiul Independentei Street, 060042, Bucharest, Romania;
2 University POLITEHNICA of Bucharest, Faculty of Materials Science and Engineering, 313 Splaiul Independentei
Street, 060042, Bucharest, Romania

Heavy metals such as hexavalent chromium are known for their negative health and
environmental impact even at low concentration. Health effects related to chromium (V1) exposure are
allergies, stomach and intestinal bleedings, liver problems, kidney damage, asthma and even cancer,
being 1000 times more toxic than trivalent chromium ™. Most countries apply a legal limit of 50 ppb
chromium in drinking water. The discharge of chromium in surface water may be done by various
industries since approximately 20,000 tons per year is applied worldwide . In this study, pure
magnetite (FesO4) and its nanohybrids obtained by coating with PEG/PVP polymers have been
synthesized using cheap and environmentally friendly starting materials. The uncoated magnetite and
its corresponding hybrid nanoparticles were characterized by XRD, AAS, TEM and FTIR analyses.
The investigation of wastewater treatment properties of the prepared nanomaterials was done by
measuring the removal efficiency of Cr (VI) ions (Fig.1). The removal efficiency of Cr (VI) ions
during 100 minutes for all prepared samples is shown in Fig. 2.
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Fig.1 The wastewater treatment by removal of Cr (VI) ions Fig. 2. Removal efficiency (%) of Cr(V1) for the three
using two nanostructured magnetite based hybrids adsorbents: 1-Fe;O4 nanoparticles, 2- Fe;04-PVP
nanohybrid and Fe304-PEG nanohybrid
Bibliography:

[1] Salnikow K., Zhitkovich A., "Genetic and Epigenetic Mechanisms in Metal Carcinogenesis and Cocarcinogenesis:
Nickel, Arsenic, and Chromium", Chem. Res. Toxicol., 2008, 21, 28-44.
[2] David Blowes (2002). "Tracking Hexavalent Cr in Groundwater". Science 295 (5562): 2024-25.
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MECHANICAL ASPECTS OF OLD BOOK CONSERVATION WITH NANOPARTICLES
SUSPENSION

Sanda Maria DONCEA"?, Adriana CARSTOIU? Zina VULUGA", Rodica — Mariana ION**
! National Institute for Research & Development in Chemistry and Petrochemistry — ICECHIM,
Bucharest, 202-Splaiul Independentei,Bucharest
2 Valahia University, Targoviste, Bd. Carol I, no. 2, Dambovita

The preservation and restoration of paper documents includes the totality operations applied in order
to expand their life time, by minimizing the effects of chemical and physical deterioration, in order to
prevent, as much as possible, their further damage. Approximately one third of the paper items from
libraries are too brittle to handle, and new and efficient conservation methods are urgently imposed.
Chemistry is the fundamental area for paper conservation. Paper in Europe was produced from
cellulose resulted from linen and cotton rags. The cellulose is the principal component of paper, with
hydrogen bonding capacity forming fibrils, which further associate to fibres, the basis of the structure
of paper [1].

Gelatine and aluminium sulfate are known as traditional additives, strengthen the paper and prevent
ink corrosion. Lignin, as the second component of the paper after cellulose, is a three-dimensional
polymeric material that gives woody plants their physical strength. It reduces the paper strength by
interfering with the way the cellulose fibres network.

The chemical degradation pathways of paper involve acid-catalysed hydrolysis and oxidation. A
solution of 1 g of a piece of paper in 50 cm® of water, offers the pH as a measure of its acidity [2].
More frequently, the paper become acidic either by absorbing pollutants such as sulfur dioxide and
nitrogen oxides. Aluminium sulfate (or 'papermaker's alum') is recognized aa a source of acidity, too,
even it was added to gave initial strength.

The P-acetal oxygen bridge is responsible for acid hydrolysis, yielding to paper hardening and
brittling, with a subsequent disintegration [3].

Oxidation, induced by light, discolours the paper. Both cellulose and lignin within the paper can be
oxidised. In cellulose, the hydroxyl groups are transformed in aldehydes, ketones and carboxylic
acids, that lead to paper discolouration. The photo-yellowing of paper is cased by lignin content, due
to several chromophores with conjugated aromatic rings and carbonyl groups that absorb in the near
UV spectrum (300-400 nm) and can decompose into yellow-coloured ketones and quinones, turning
the paper yellow. Since these molecules themselves absorb visible light, they act as secondary
chromophores and can react further, exacerbating the yellowing and degradation processes [4].

The aim of mass deacidification is to restore the pH of the paper to a neutral range (6.5-8) and keep an
alkaline reserve against future acidification. One known method is that based on diethylzinc gas to
neutralise the acid and leave an alkaline deposit of zinc oxide. But due to pyrophoric nature of
diethylzinc and the production cost, this method is rarely used [5].

Another method is based on dispersions of metal hydroxide nanoparticles to neutralise acidity. The
nanoparticles of calcium and magnesium hydroxide can penetrate the paper structure more easily,
resulting in more complete deacidification. More recentely, hydroxyapatite as hydroalcoholic
suspension started to be used for book deacidification [6].

Also, inks and pigments themselves can degrade paper. Iron gall ink has an undesired effect on paper
structure. This ink was formed by reacting gallic acid with iron(l1) sulfate. The presence of excess
Fe(Il) ions can catalyse the oxidation of cellulose through the production of hydrogen peroxide (by
Fenton mechanism). This can lead to significant destruction of the paper along the lines of the ink [7].
This decomposition procees can be stopped by using chelating agents - as phytate (inositol
hexakisphosphate) - to complex the Fe(ll) in the ink.

In this study a new restoration method for historical paper, based on a special hydroalcoholic
suspension of hydroxyapatite nanoparticles, was proposed. Hydroxyapatite, HA, treatment method in
historical paper restoration wasn’t used up to date. It is based on the nanoparticles properties to
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penetrate the cellulose network, to adhere to it, covering and strenghtening the damaged area. For this
new method HA has been used for book conservation, with good results, because it’s structure is
identical to the phosphates found in paper as filling agents.

Some mechanical properties, of untreated and treated paper, such as: tensile strength, modulus of
elasticity, breaking length and tensile index, have been studied. In this work only machine direction
(MD) was performed, because the paper samples were too small in cross-machine direction (CD) for
the existing clamps [8].

As general conclusions, regarding to all studied mechanical parameters, are that the treatment is
definitely benefic [9].

The most efficient method for old papers treatment is to wash them firstly and then to spray them with
HA nanoparticles hydroalcoholic suspension.
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GREEN and SUSTAINABLE METHOD in RECYCLING OF POLYCARBONATE WASTES
USING NANOPARTICLES as the CATALYST SUPPORT

Mir Mohammad Alavi Nigjeh

Department of Chemistry, Faculty of Science, Imam Khomeini International University, Qazvin,
Iran, email: drmm.alavi@gmail.com, POBox: 288, Tel/Fax: +982813780040

Bisphenol-A (BPA) is one of the widely used industrial raw material in the world and mainly uses in
production of polycarbonate block materials, fibers, optical materials, PC sheets and epoxy resins. In
2005, the world capacity of BPA production reported as 50000 tons, but in the end of 2007 year, only
China BPA production capacity soared to 176000 tons/year which at the end of 2008, it reached to
296000 tons/year. It is estimated that by the end of 2012, China's BPA production capacity will reach
to 760000 tons/year. PC is not a biodegradable polymer and the land filling is a bad option what may
continue to leach of BPA. Increasing of PC productions and in order to recycling of used PCs,
demands for PC wastes recycling are increased dramatically and scientists try to find an economical,
green and convenient method for chemical recycling of polycarbonate wastes and recovering BPA. In
continuation of our previous work on PC chemical recycling, we decided to examine the performance
of Cloisite 30B (C-30B) as the solid support in bisphenol-A recovering from the CDs and DVDs
wastes. The main aim of our report is based on usage of green solvent and performing the reaction
under eco-friendly and convenient conditions. In order to studying the performance of solid supports
in recovering of BPA four experiments set up in the absence and in the presence of Cloisite 30B,
nano-TiO2 and nano-Silica. Results showed that, the required recovery time for successful BPA
recycling are different when various supports are used. In the meantime, an adequate reaction time
consisting maximum BPA recovery yield is observed in using Cloisite 30B.

o
I H,0/ NaOH' Nanosized solid support
reflux
Bisph | A
Folycarbonate ISpneno
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TECHNOLOGIES FOR SECONDARY PRODUCTS’ VALORIFICATION OBTAINED

FROM NPK FERTILIZERS’ PRODUCTION
Georgeta BALEANU?, Victor Alexandru FARAONY"

! National Institute for Research&Development in Chemistry and Petrochemistry -
ICECHIM, 202 Splaiul Independentei, 060021, Bucharest, Romania

The goal of these researches is to sustain the increase of Romania’s durable economical
competitivity by improving the quality of the environment as to create the natural conditions for a
harmonious socio — economical development of the country and to permanently improve living
conditions. This was done by the elaboration of some technologies for the treatment of pit ponds
present near nitrophospates’ synthesis installations, by recovering and valorification of the useful
compounds that are present in these pit ponds in the form of commercial products, this being done
simultaneously with the ecologization of the afferent areas*?.

During the experiments that were made in the Bioresouces Department of ICECHIM, a
technology based on suspensions’ extraction from pit ponds and, afterwards, on the separation of the
present solids, was investigated.

The results that were obtained led to several processing methods of the solid depositions, for
all the proposed versions, based on the laboratory experiments. The research was based on the
characterization and processing of the solid depositions extracted from the NPK suspensions present
in the pit ponds and their valorification as mixed fertilizers, with or without the addition of other
fertilizing substances.

Taking into account the laboratory experiments, several processing methods for these solid
depositions resulted. It was established that the value of the macrofertilizers present in the final
products — NP and NPK mixed fertilizers — mainly depends on the quantity of solid suspensions
present in the pit pond that was used to fomulate the mixed fertilizers, so that values of the
microelements’ content equal or higher to those of complex NP/NPK fertilizers can be obtained.

[ Bibliography]

1. “Radiation protection and management of norm residues in the phosphate industry”, Vienna, International Atomic
Energy Agency - Safety reports series, no. 78, 2013, ISSN 1020-6450.
2. Yariv Cohen, Holger Kirchmann and Patrik Enfélt, “Management of Phosphorus Resources — Historical

Perspective, Principal Problems and Sustainable Solutions, Integrated Waste Management - VVolume 11, Mr. Sunil Kumar
(Ed.), ISBN: 978-953-307-447-4, 2011.
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ASPERGILLUS SP. AS BIODEGRADING AGENT OF POLYMERIC MATERIALS
M. Calin, I. Raut!, G. Vasilescu!, M. Doni, M.L. Arsene!, E. Grosu?, M. Ghiurea®, V. Purcar?, L.
Jecut”

L INCDCP-ICECHIM, Bucharest, Romania
2 SC ICPE Bistrita SA, Bistrita, Romania
* Corresponding author: jecu.luiza@icechim.ro

Polymeric materials (plastics) are used in all sectors of life as very durable products with tailor-made
properties. Due to their intense use, the accumulation of plastic wastes is a matter of great concern
leading to long-term environment, economic and waste management problems. Biotechnology has the
tools, methods and knowledge to solve this problem. The efforts are not only on to use biotechnology
to protect the environment from pollution but also to use it to conserve the natural resources .
Microorganisms are natural agents that have a variety of capabilities to be exploited for waste
management and disposal. Fungi are the most important microorganisms which colonize and degrade
synthetic polymers and hence polymers degradability is a critical functionality in their application *
® Filamentous fungi such as Aspergillus ® colonize substrates and the resulting mycelium secretes a
wide variety and large amounts of proteins that degrade the substrate into molecules that can be taken
up to serve as nutrients. The features of the selected A. niger are well suited for its use in
biodegradable plastic recycling systems. The degrading potential of the fungal strain was evaluated
versus polymer composites based on poly[vinyl alcohol) using microscopic observations and FTIR
spectra. The polymeric materials subjected to microorganism contact undergo some type of
transformation demonstrated by a significant increase of the peak around 1740 cm™ attributed to OH
oxidation of the PVA to CO groups. Microscopic images revealed characteristics of fungal growth as
dense networks of ribbon and tubular filaments, agglomeration of conidia on composites surface. The
materials biodegradability is of interest for packaging applications and environment protection.
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ECOLOGICAL FORMULATION OF LUBRICANTS CONTAINIG TITANIUM DIOXIDE
NANOPARTICLES

COVALIU Cristina *, G. CHISIU?, F. ILIE?
! Department of Biotechnical System, 2Department of Machine Elements and Tribology,
University POLITEHNICA of Bucharest, 313 Spl. Independentei, 060042 Bucharest — ROMANIA

In recent years, the use of different kinds of nanoparticles in composition of oily lubricants has
been investigated in many studies ™. These research results shows that deposition of nanoparticles
on the rubbing surface improve the tribological properties of the base oil. Therefore, nanoparticles are
added to lubricants with the goals of friction-wear reduction and lubrication effect improvement.
When nanomaterials are used to improve lubrication effect, the selection of metal is very important !,
In this paper we have choose for tribological properties investigation two samples of TiO, with the
mean diameter of 15 nm (n-TiO,) and 250 nm (m-TiO,) under different friction conditions. The
tribological properties of TiO, samples mixed in one lubricant oil were investigated using a four-ball
tribometer and a block-on-ring tribometer and show the lowering of friction coefficient in comparison
with the lubricant oil (base oil) and TiO, having micronic particles size Fig.1.

The second purpose of the study, besides preparing two formulations of lubricants with
enhanced tribological properties, was that they could be considered ecological. For this reason were
used: an oil lubricant which is not classified as dangerous for the environment and the titanium
dioxide nanoparticles added which are not considered pollutant agents for the environment.
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Fig.1. Variation of friction coefficient vs. time on four-ball tribometer
[1] Lin, J.C., Compos. B, vol. 38, 2007, p.79-85
[2] Wang, F.& Bi, Q.L.& Wang, X.B.& Liu, W.M., Tribology, vol. 41, 2008, p.158-165
[3] Rapoport, L.& Leshchinsky, V.& Lapsker, 1.& Volovik, Y.& Nepomnyashchy, O.& Lvovsky, M.& Biro, R.P.&

Feldman, Y.& Tenne, R., Wear, vol. 255, 2003, p.785-793
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RECYCLED POLYOLS FROM ,,SPLIT-PHASE” GLYCOLYSIS OF POLYURETHANE

INTEGRAL SKIN FOAMS

Monica Duldner?, Steluta Apostol?, Stela lancu®, Andrei Sarbu® Teodor Sandu®, Anita Laura
Ciripoiu®, Emeric Bartha”

#INCDCP-ICECHIM, Splaiul Independentei 202, Bucharest 060021, Romania

® Romanian Academy Center of Organic Chemistry ““C.D.Nenitescu” Splaiul Independentei 202-b,

Bucharest 060023, Romania

Environmental and economic considerations, as well as imperatives of European legislation, led to an
intensive research effort to recycle polyurethane (PU) waste, originating, in significant quantities,
from the automotive industry. Semi-flexible integral skin PU foams are extensively used in this field
(protective padding, steering wheels), due to special physical characteristics resulting from the
polymerization process itself'. Glycolysis, a chemical recycling procedure resulting in products used
in the manufacture of new PU, consists of cleavage of PU polymer with diols, to form polyols and
other liquid products, mainly carbamates of diols used as cleavage agents®. The PU foams chemical
structure and the process parameters may favor a large number of side reactions® * °. An additional
problem in integral skin PU foams chemical recycling rises from their content of special additives and
pigments.

This study intended to set up a process providing a recycled polyol similar to virgin polyol used in
formulations for semi-flexible PU foams, by glycolysis of integral skin foams resulted from
dismantling vehicles. A process of “split-phase” glycolysis® was studied, using different cleaving
agents, catalysts and reaction parameters, in order to avoid secondary reactions leading to formation of
toxic and carcinogenic compounds, whose presence is required to be below the limit imposed by the
regulations. The recovered polyols were characterized by physico-chemical methods, Fourier
Transform Infrared Spectroscopy, ‘H-and *3C Nuclear Magnetic Resonance Spectroscopy, Gel
Permeation Chromatography. The absence of undesirable by-products was proven and the chemical
structure and average molar mass of the outcome products were emphasized. The recycled polyols
obtained were similar to virgin polyols used for semi-flexible PU foams preparation. The products

were tested in a conventional semi-flexible foam formulation.

1 M. lonescu ,, Chemistry and Technology of Polyols for Polyurethanes ” 2005, Rapra Technology Limited
2 G. Behrendt, B. W. Naber Journal of the University of Chemical Technology and Metallurgy 44 (2009), 3-23

3 Molero C, de Lucas A, Rodriiguez JF., Polymer Degradation and Stability 93 (2008), 353-361.

‘e Molero, A. de Lucas, J.F. Rodriguez, Polymer Degradation and Stability 94 (2009) 533-539
5 Mir Mohammad Alavi Nikje, Khan Mohammad Tavassoli, Current Chemistry Letters 1 (2012) 175-180

6 G. Parrinello, D. Thorpe. G. Verheist, J. F. G. Hopper, M. B. A. De Witte, Recycling of Flexible Foam, USPat 5, 691,
389 (1997)
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Synthesis and characterization of hydroxyapatite and other calcium-substituted hydroxyapatite
compounds
FIERASCU Irina, FIERASCU Radu Claudiu, RADOVICI Constantin, ION Rodica Mariana, SOMOGHI
Raluca, DONCEA Sanda Maria, POP Simona Florentina, BUNGHEZ loana Raluca
National R&D Institute for Chemistry and Petrochemistry — ICECHIM, 202 Spl. Independentei,
060021, sect. 6, Bucharest, Romania

The apatites are a family of compounds with similar structure but different compositions. They can be
represented by the following general formula: M;o(X04)6Z,, where M is usually a divalent cation,
XO4 - most often a trivalent anion, and Z - is generally, but not necessarily, a monovalent anion.
Hydroxyapatite (M=Ca, X0O,=PQO, and Z=0OH) is among the most studied ceramic materials; its
studied properties varies from a with a wide range of medical applications as the reconstruction and
regeneration of bone structures (for which researchers all over the world have shown interest), to
applications in cultural heritage conservation or environment protection** The paper presents the
synthesis and characterization of hydroxyapatite and other calcium-substituted hydroxyapatite
compunds (where the calcium is half and totally substituted with Sr, Ba and Mg). The synthesized
materials were characterized using modern analytical techniques (X-ray diffraction - XRD, energy-
dispersive X-ray fluorescence - EDXRF, inductively coupled plasma — atomic emission spectrometry
— ICP-AES, dynamic light scattering - DLS, Fourier transform infrared spectroscopy — FTIR and
thermogravimetric analysis - TGA). The analytic results confirms the succesful synthesis. The
synthesized materials have applications in the field of cultural heritage conservation (as antifungal
agents for different types of support materials) and for environmental protection, as confirmed by our

results 4>,
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ADVANCED METHODS OF HEAVY METAL PURIFFICATION AND RECOVERY FROM

MINE WATERS
Maria GHEORGHITA, Vasile PREDICA, Eleonora MARA, Georgiana MOISE , Andreea
GRADINARU, Andreea MITU, Eleonora NEAGU, Victoria PURCARU
Nasional R&D Institute for Non-Ferrous and Rare Metals INCDMNR-IMNR;Biruinzei 102,
Bldv.Pantelimon, Ilfov; 077141; phone / fax 0213522046, 021352248; imnr@imnr.ro
ABSTRACT

Mining and metallurgy industry are the source of pollutants such as zinc, lead, copper,
cadmium, arsenic, mercury and other'. After Romania joined the European Union, retention of heavy
metals from mine waters has become a mandatory operation, because ions are toxic and are currently
discharged in the emissary, polluting and also the surface water is not drinking water. Retaining of
these metals is also useful in economical terms®, keeping typically heavy metals which are expensive®.
Recovery of these metals decrease treatment costs of operations.

Depending on the physico-chemical characteristics of impure substances, treatment of mine
water is achieved through various methods. The most used methods are: pH neutralization, cation
contaminants precipitation, extraction with ions exchange®, flotation, reverse osmosis and chemical
processes combined. This paper presents the results of treatment of mine water by use of three
combined chemical processes (pH neutralization, the precipitation of cationic contaminants, extraction
with ion exchange) for the copper recovery that is performed over 98% yield in the form of salable
products and waste water discharge in the emissary after pH neutralization and separation of

precipitates which can be used in the construction industry.
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INVESTIGATION OF TWO SYNTHETIC ROUTES FOR DEVELOPING
BIODEGRADABLE, WATER DISPERSIBLE COPOLYESTERS, STARTING FROM PET
WASTES AND RENEWABLE MATERIALS
Stela IANCU”, Monica DULDNER?”, Andrei SARBU”, Ana Maria ZAHARIA®, Ovidiu DIMA”,
Ana Mihaela FLOREA”, Emeric BARTHA®
#INCDCP-ICECHIM, Splaiul Independentei 202, Bucharest 060021, Romania
® Romanian Academy Center of Organic Chemistry “C.D.Nenitescu™ Splaiul Independentei 202-b,
Bucharest 060023, Romania

Functionalized polymers provided lately the agricultural field with new tools for enhancing the ability
of plants to absorb nutrients, increasing the efficiency of pesticides and herbicides and, at the same
time, increasing the water retention® 2. Biodegradable and water absorbent polymers, such as natural
polymers, are convenient candidates for those applications®, but their properties do not always fit the
needs of specific applications. Blending with synthetic biodegradable polymers may be a way to gain
the desired properties®. An attractive approach for biodegradable synthetic polymers manufacture
might start from chemically recycled polyethylene terephthalate (PET) wastes and renewable
resources. Given a wide range of depolymerisation agents and possible subsequent chemical
reactions®® , PET can be cleaved’, leading to other classes of polymers with tailored properties to meet
meet specific needs.

This study presents the results concerning some biodegradable, water dispersible copolyesters for
agricultural aplications, developed using as raw materials PET wastes and isosorbide (IS), a diol
derived from biomass. An aliphatic dicarboxilic acid and 1,3-dimethyl isophthalate 5-sodium
sulfonate were also used as comonomers, to provide water dispersibility and biodegradability, while
IS was expected to induce a higher glass transition temperature. Two synthesis paths were followed to
ensure a higher content of IS into the polymer. The copolyesters were characterized by FTIR, *H-
NMR and DSC, providing information on their chemical structures and glass transition temperatures.
Water dispersions of the copolyesters were prepared and analysed by surface tension measurements,
electrical conductivity tests, rotational viscometry, viscoelasticity and size distribution profile
measurements (DLS). The results emphasized the hydrophilicity of the copolyesters, polyelectrolyte

features, viscoelastic fluid behaviour and nanodispersion character of the samples.
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RESEARCH ON OBTAINING A LOW-COST AND ECO-FRIENDLY AGENT FOR THE
REMOVAL OF HYDROCARBONS (HC) FROM CONTAMINATED WASTEWATERS
MARA Luminita’, SARBU Liliana?, BACALUM Fanica®, GHITA M*, Raluca SENIN?
The National Institute for Research and Development for non-ferrous and Rare Metals — IMNR,
102 Biruintei Blvd, Pantelimon, ILFOV
’The National Institute for Research and Development in Chemistry and Petrochemistry ICECHIM,
202 Splaiul Independentei, Bucharest, Romania

The presence of hydrocarbons (HC) compounds in wastewaters from petrochemical industry
and soils has become significant problems. Common commercial wastewater treatment methods
utilize the combination of physico-chemical and biological treatment. Removal HC compounds from
wastewater using an eco-friendly and low-cost agent (adsorbent / coagulant) has been the topic of
scientific interest for a number of decades.

HC is not easily degradable, the performance of removal treatment systems is largely depend on the
fundamental understanding the agent substrate utilization, which is essential for defining operational
conditions for effective removal organic compounds during wastewater purification.

The work aims to obtain polymetal(Fe,Al)n — zeolite tuff (CLN) composites with coagulation
properties by valorising the red mud waste from the aluminium industry and the roumanian zeolite
tuff (66-75% Clinoptilolite). The coagulation performance of the new obtained composites was
evaluated in treating hydrocarbon-polluted waters

A variety of factors are known to influence the kinetics of HC removal including: initial HC
concentration, pH, availability of the chemical agent used like adsorbent / coagulant.

The internal of environment for a good performance of all types agent tested in this work is
believed to be approximately neutral or easy alkaline. At low (5.0) or high (9.0) pH values acids or
bases can destabilization the flocculate forms more easily, because they tend to exist in dissociated
form under these conditions and electrostatic force cannot prevent them from deflocculating
phenomena. The optimum pH for HC removal was established for 6.0 to 9.0 pH values domain
coagulant composition tested in our work.

The eco-friendly and low-cost agents tested in our work, with a composition comprise natural
clinoptilolite and Fe and Al compounds based, have been demonstrated a highly efficiency in HC
removal, more to 85%, a good performance versus conventional other agents.
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RESEARCH ON THE ACTION OF METALIC CONTAMINANTS ABOUT MURES RIVER

WATER AND ITS TRIBUTARIES, IN HUNEDOARA COUNTY AND THEIR INFLUENCE
OF FAUNA

SZOLLOSI - MOTA Andrei, PRODAN Maria, NALBOC Irina

Institutul National de Securitate Miniera si Protectie Antiexploziva Petrosani
str. General Vasile Milea nr.32-34

Summary

The aims of this paper is to study the pollution of waters of the river Mures with metalic poluants, due
to human activities and their effects on sediment and aquatic fauna by studying the degree of metal
pollution in the sediments and bioaccumulation in aquatic organisms, especially fishes. One of the
main problems associated persistence is the potential for bioaccumulation and bioamplification of
heavy metals, which can lead to increased persistence of the pollutant in the ecosystem with long-term
risks to the ecological systems. In terms of accumulated metallic elements studied biocenosis can be
concluded that the trend of accumulation varies in the order of: zinc > lead > copper > nickel
>cadmium.

Like the method of analysis used for determination of emission spectrometry was used inductively

coupled plasma®.
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FUEL CELL - NEW SOLUTION FOR CLEAN ENERGY PRODUCTION
TANISLAV Vasile, PETREANU Irina, MARINOIU Adriana, CARCADEA Elena,
CAPRIS Catalin, RACEANU Mircea

National Research and Development Institute for Cryogenic and Isotopic Technologies — ICSI Rm.

Valcea, Uzinei Street no.4,code: 240050, Rm. Valcea, Valcea

The use of fossil fuel is a major source of air pollution and contributes to global warming. The
transportation sector is a major consumer of fossil fuel, thus eliminating or reducing pollution from
transportation sources is a major policy objective. Therefore, it was found an alternative solution for
producing clean energy. Polymer electrolyte membrane (PEM), which is our solution, convert the
chemical energy of H, and O, directly into electrical energy with water and heat as the only reaction
products.

In this paper, is presented a general formulation for a comprehensive fuel cell model, base on the
conservation principle. This formulation includes the electro-chemical reactions, proton migration and
mass transport of the gaseous reactants and liquid water. Also, in this paper we reffered to other
components of the PEM fuel cell, such as: the bipolar plate, gas flow channels, electrode backing,
catalyst and polymer electrolyte layers.
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AMINOPHENOL’S TRANSPORT ASPECTS THROUGH BULK LIQUID MEMBRANES
lonut ZAHARIA®, loana DIACONU?, Elena RUSE?, Gheorghe NECHIFOR?
! National Institute for Research and Development in Environmental Protection,

zahariaionut2004 @yahoo.com

2 University Politehnica Bucharest, Faculty of applied Chemistry and Material Science, Department

of Analytical Chemistry and Chemical Engineering, diaconuioanal2@yahoo.com

Wastewaters exhibit a relatively high content of aminophenolic compounds, resulted from the
synthesis of pharmaceutical products and dyes which are further used in various industry branches
(ranging from the textile to the plastic industries). Industrial activities that involve the use of these
substances lead to aminophenol’s presence in wastewater. The occurrence of these compounds has a
high toxic potential impact on the ecosystem due to their high toxicity, even when are found in low
concentrations. The transport and separation through liquid membranes is an efficient and economical
process for removing organic compounds from wastewater. In this paper experimental results
concerning the transport of o-, m-, p-aminophenol through a chloroform liquid membrane, in the
presence of Aliquat 336 carrier are presented™?. The substance transport occurred from an alkaline
feed source (pH=12) into an acid receiving phase using a transport cell tube in tube type. The transport
conditions for aqueous phases (feed source and receiving phase) were based on the speciation
diagrams of aminophenol function of pH. Recovery factor is greater than 90%. Experimental data

have confirmed alst order kinetic characteristic consecutive reaction that takes place after the scheme:

kl k2
Ses >Sy >Ser

(Sks = feed source substrate, Sy = membrane substrate, Sgr = receiving phase substrate)
Pseudo-first-order apparent membrane entrance and exit rate constants (ki and kz) were

evaluated in order to develop a kinetic model.
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MANAGEMENT OF TECHNOLOGICAL INNOVATIVE RESOURCES - A KEY FACTOR
FOR INDUSTRIAL REVITALIZATION.MINI-CASE STUDY

Viorel Liviu ALBULESCU?, Loti Cornelia OPROIU?!, Corneliu NEAGU?

National research and Development Institute for Chemistry and Petrochemistry — ICECHIM, 202
Splaiul Independentei, 060021, Bucharest, Romania
2POLITECHNICA University of Bucharest, 313 Splaiul Independentei, Bucharest, Romania

Converting knowledge, human skills, natural resources and capital (inputs) into new products
and services (outputs), gradually generating national development and prosperity (outcomes), is a
complex process influenced by economic, politic, cultural and geostrategic factors including the
pressure of globalization.™ 4

Industrial revitalization of a nation requires an effective management of the innovative
technological resources based on (i) correlation between economic and innovation policies, (ii) public-
privat consistent financial support, (iii) orientation of R&D activities to the real needs of the economy
and society, (iv) fostering academic & industry partnerships and developing entrepreneurial skills, (v)
great opening for international collaborations and (vi) maximize the specific opportunities.

From this perspective, the authors present the evolution of Romania after fifth years of EU
membership (ie 2007-2011), compared to (i) Bulgaria (simultaneous accession), (ii) Estonia, Slovakia,
Czech Republic, Poland and Hungary (2004 accession), (iii) Community assembly (UE 27) si (iv)
Switzerland (ranked world’s most innovative country 2011 and 2012). This analysis is based on
relevant indicators for the R&D sector and innovative activities that generate technological changes !
: (i) Total R&D expenditure, (ii) Business entreprise sector expenditure, (iii) Risk capital, (iv)
European Patent Applications, (v) High-tech exports and additionally (vi) Labour productivity per
hour worked and (vii) Gross domestic Product. Anywhere, anytime, especially in times of crisis,
should be studied the experience of developed countries and, carefully, adapting key elements ]
We also present own recent proposal for industrial revitalisation (concerning textile field).
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Polymer nanonocomposite colloidal crystals obtained by surfactant free emulsion
polymerization

loneta Codrina BUJANCA, Mihai Cosmin COROBEA, Zina VULUGA, Denis Mihaela PANAITESCU,
Dorel FLOREA, Paul GHIOCA, Bogdan SPURCACIU, Lorena IANCU, Ramona Marina
GRIGORESCU, Magdalena LADANIUC

National Institute for Research & Development in Chemistry and Petrochemistry - ICECHIM
Bucharest, 202 Splaiul Independentei 060021, Bucharest, Romania

Abstract: Polymeric colloidal crystals are a particular class of structures able to support
assembling phenomena up to large particle scale (particles of tens and hundreds of nanometers). The
assembling phenomena occur by small area of contacts between particles obtained during the
evaporation process from a colloidal dispersion. The entities able to promote the ordering planes are
formed by spherical polymer particles. Surfactant free emulsion polymerization is a suitable technique
aimed to obtain spherical monodipersed particles. In this work we try to respond to the following
scientific paradox. Theoretically any foreign inclusion in a crystal structure induces a certain degree of
disorder, which then affects the final properties. So apparently using a nanofiller for the polymer
particles will decrease the order degree and properties as well. Our data sustain that a certain amount
of nanofiller can be used ab initio for the polymerization process with benefits on both assembling
ability of the final polymer particles and surface properties of the films obtained from the colloidal
dispersions. Several polymerizations were conducted in presence of nanoclay particles at high
monomer conversions. A mixture of monomers (styrene, butyl acrylate, acrylic acid) was used. Our
experimental results showed that clay particles at low concentrations (below 0.2% wt. to monomer)
are able to participate in the polymerization process by several directions: i) dispersion agents (similar
to suspension polymerization or Pickering emulsion); ii) influence of the autoacceleration stage
(Trommsdorff-Norrish effect in free radical polymerization); iii) stability of the final latex. Thin
nanocomposite films were obtained by vertical deposition technique. The final materials were
investigated by FTIR, DLS, AFM and Contact Angle measurements, in order to assess the particular

assembling induced by clay particles.
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3. Multifunctional materials and nanocomposites - O

TECHNOLOGICAL SOLUTIOIN FOR THE ELIMINATION OF WATER
CONTAMINATION IN THE SYNTHESIS OF GRAFTED VINIL-ACRYLIC CO-
POLYMERS IN WATER DISPERSION
Arpad Csaba CSOG; Emeric GAJDOS
SC Medacril SRL Mediag str. Carpayi Nr.8, jud. Sibiu

For stiffening unwoven textiles, vinyl-acrylic co-polymers with self-cross-linking proprieties can be
used. In water dispersion, these can have a dry mass of up to 44-45%, and their glass transition
temperature (Tg) may be between 40-50°C, obtained by co-polymerization by grafting. The present
work shows a technological solution for eliminating environmental contamination especially water, by
the installations cleaning water. This would occur if the water with witch the installation is cleaned
would be stored in a purification site or worse it would be dumped into the town’s sewer system. This
waste water can contain up to 3% polymer remnants and 1% unreacted monomers

Six batches were made by a predetermined recipe containing a styrene/ acrylonitrile core polymer
(7%) and a grafting polymer composed of vinyl acetate - methyl metacrylate - N-methylolacrylamide
(93%). The first batch was made with 100% deionized water. This served as a base for comparison.
Five batches were made with the cleaning water from the previous reaction. The water was filtered to
remove any unwanted agglomerates and introduced in the next reaction at a ratio of 2/3 next to fresh
deionized water which was 1/3.

The results show that there is no change in the aspect of the polymer dispersion. In the cases in which
cleaning water was used, the dry mass values show a slight increase. This influenced the density and
viscosity of the product, which have also shown a slight increase. This shows that the partial
replacement of deionized water with cleaning water does not influence the vinyl-acrylic
copolymerization reaction. From this it can be concluded that it is possible to reuse the cleaning water,
which would lead to waste water treatment and purification problems and contribute to the regions

waste water build-up.
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3. Multifunctional materials and nanocomposites - O
THE EFFECT OF THE NATURE OF ELASTOMER AND PLASTOMER BLOCKS FROM

STYRENE-DIENE BLOCK-COPOLYMERS UPON THE MODIFICATION OF
RECOVERED POLYPROPYLENE
Paul GHIOCA, Lorena IANCU, Ramona Marina GRIGORESCU,
Bogdan SPURCACIU, loneta-Codrina BUJANCA
The National Research & Development Institute for Chemistry and Petrochemistry ICECHIM-
Bucharest, 202 Splaiul Independentei, 060021 Bucharest, ROMANIA

The waste polypropylene modification was made by melt blending using three block-
copolymers with different blocks: styrene-isoprene, styrene-butadiene, and o-methylstyrene-
butadiene. Their synthesis was carried out by sequential anionic polymerization of monomers, in
cyclohexane solution, initiated with n-butyl lithium, followed by the coupling of active blocks with
silicone tetrachloride.

The block copolymers molecular weight were determined by gel permeation chromatography
(GPC) and were characterizated by Fourier Transform Infrared Spectroscopy (FT-IR), mechanical
properties, differential scanning calorimetry (DSC), dynamic mechanical analysis (DMA), thermo-
gravimetric analysis (TGA).

The waste polypropylene was modified in melt state with 5 — 30 % amount of each block-
copolymers were physical-mechanical characterized.

The study of the properties of recovered PP composites obtained by melt alloying with styrene
and a-methylstyrene-diene block-copolymers emphasized that all block-copolymers have a good
modification effect, manifesting his strength in the order: aMeSBaMeS, SBS, SIS. The maximal
modification effect of the SIS block-copolymer can be explained by the superior adherence of the
polyisoprene phase in contact with the polypropylene matrix, which leads to increased strength of the
composite material, especially when subjected to mechanical stress.

Replacing polystyrene with poly-a-methylstyrene ones blocks do not greatly influence the
modification effect of the polyolefin, as only the polybutadiene block, common of the two elastomers,
is in direct contact with the polypropylene matrix, and having the same molecular mass, it is expected
also that the modification degree to be very close.

In conclusion, we can say that the modification degree of recovered PP by melt alloying is

significantly influenced only by the nature of the diene block from the block-copolymers.
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3. Multifunctional materials and nanocomposites - O
ASSESSING THE BIODEGRADABILITY OF POLYMERIC MATERIALS USING
THERMAL ANALYSIS METHODS
Adina Magdalena MUSUC?, Luiza JECU®, Mihaela BADEA - DONI® and Vlad Tudor POPA?
®Romanian Academy ”’llie Murgulescu” Institute of Physical Chemistry,
202 Spl. Independentei, 060021 Bucharest, ROMANIA.
®National Research & Development Institute for Chemistry & Petrochemistry — ICECHIM, 202 Spl.
Independentei, 060021 Bucharest, ROMANIA.

Plastic packaging materials represent a large percentage of the materials which are used for
food packaging. Because most of them are not biodegradable, a constant area of challenge for
packaging material technology is to design environmentally friendly systems containing
biodegradable materials. Biopolymers obtained from blends of synthetic and natural polymers are a
new generation of materials capable to reduce significantly the environmental impact in terms of
satisfying certain technical requirements and which are also much more susceptible to biodegradation.

The main concept of this work was to use the thermal methods of analysis (thermogravimetry
(TGA), differential scanning calorimetry (DSC), microcalorimetry) complemented by structural and
morphological analysis (X-ray diffraction (XRD), Fourier Transform Infrared Spectroscopy (FTIR)
and scanning electron microscopy (SEM)) for characterization of new polymeric materials: poly(vinyl
alcohol) (PVA) blended with cellulose obtained by microbial biosynthesis; low density polyethylene
(LDPE) in which natural extracts of antioxidants have been incorporated; poly(vinyl alcohol) with
polyhydroxybutyrate (PHB), etc'™. These materials were characterized before and after exposure to
microbial attack.

The combination of the above mentioned methods may be used as a toolbox for the fast
assessment and the forecasting of the potential of biopolymer materials to be biodegraded as an
alternative to the standard methods used for biodegradability evaluation which are expensive and very
long lasting.

Acknowledgements: This work was supported by a grant of the Romanian National Authority for Scientific Research,
CNCS - UEFISCDI, project number PN-11-RU-PD-2011-3-0057.
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STABILITY TESTS FOR MAGNETIC OXIDES NANOSTRUCTURES USED FOR
ENVIRONMENTAL APPLICATIONS

Andra PREDESCU!, Ecaterina MATEI, Cristian PREDESCU?, Lidia FAVIER?, George
COMAN'
1 University POLITEHNICA of Bucharest, Faculty of Materials Science and Engineering, 313
Splaiullndependentei, 060042, Bucharest, Romania
2 Ecole Nationale Supérieure de Chimie de Rennes, CNRS, UMR 6226; 11 Allée de Beaulieu, CS
50837, 35708 Rennes Cedex 7, France

The objective of this work was to establish a correlation between stability of some magnetic iron
oxides as nanocrystalline materials and theirs dissolution capacity in different aqueous media.
Preparation method was chemical coprecipitation (CC) as classical method, widely used in preparing
ultrafine powders, including the ferrite powder'. The synthesis of monodispersed particles was
performed under kinetic control of the precipitation using very dilute solutions®. Also, other metal
atoms such as Zn, Ag and Cu were also used to prepare superparamagnetic nanostructured materials.
The dimensions of the products were established by morphological and structural characterization
with X-ray diffraction (XRD) and transmission electron microscopy (TEM)®. Concentration of
dissolved iron was established with atomic absorption spectrometry (AAS). Results regarding the
stability in different media of some magnetic nanostructures were evaluated using the following
parameters: maximum quantity dissolved, time of dissolution, pH value of aqueous media. The
stability was tested during 24 hours, in order to identify the best compatibility with aqueous media
taking into account the real pH values of waters with variable values from acidic to basic pH values.
Results indicate a high dissolution tendency under acidic conditions, especially for iron oxides in
comparison with bimetallic oxides. The separation from the aqueous media was made by an external
magnetically field, due theirs super-paramagnetically behavior. The tendency of dissolution fro these
type of nanostructurated materials represent the main step in choosing the right pH value of media

where these particles can be used.

L A. Xia, C. Jin, D. Du, Y.Sun, L.Tong, Effects of impurity Na+ ions on the structural and magnetic properties of Ni-Zn-
Cu ferrite powders: An improvement for chemical coprecipitation method, Journal of Magnetism and Magnetic Materials
323, 2011, 2080-2082

2 E. Matei, C. Predescu, A. Berbecaru, A. Predescu, R. Truscd, Leaching Tests for Synthesized Magnetite Nanoparticles
used as Adsorbent for Metal lons from Liquid Solutions, Digest Journal of Nanomaterials and Biostructures Vol. 6, No 4,
2011, 1701-1708

% F.Miculescu, G.E. Stan, L.T.Ciocan, M. Miculescu, A. Berbecaru, I. Antoniac, Cortical bone as resource for producing
biomimetic materials for clinical use, Digest Journal of Nanomaterials and Biostructures 7(4), 2012, 1667-1677
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PHOTOSENSITIVE MATERIALS FROM CARBAZOLECONTAINING
PHOTOPOLYMERS FOR REGISTRATION OF THE HOLOGRAPHIC INFORMATION

S. ROBU, G. DRAGALINA, A. POPUSOI, I. ANDRIES, N. NASEDCHINA, A. CHIRITZA
Moldova State University, Chisinau

Carbazolecontaining polymers and copolymers allow creating photosensitive nanomaterials, which are
successfully used in various areas of electronics, in particular, for the registration of the relief-graphic
images via electrophotographic method [1, 2]. The aim of this work is the synthesis of new
copolymers of carbazolilmethyl methacrylates (9H-carbazole-9-methylmethacrylate, CMM) and the
development of double-layer organic photothermoplastic carriers for registration of the optical
information.

CH3; CHs;

—CH,—C CH,—C

C|’=O COOR

a R=-CgH,7; -C;cHs3

Copolymerization of the CMM monomer with alkyl (octyl, cetyl) methacrylates proceeds relatively
easy according to the radical mechanism in presence of the azobisisobutyronitrile (AiBN) initiator.
Were synthesized copolymers containing from 50 to 70 mol% of CMM. All copolymers were purified
by reprecipitation from methanol followed by drying.

The obtained copolymers are soluble in organic solvents and can be fabricated in the form of thin
films. They have a glass transition temperature (Ty) of 80-90 °C and an intrinsic viscosity of 0,20-0,30
dl/g, which meets the requirements of the photosensitive materials for creation of the
electrophotosensitive carriers of optical information.

From synthesized copolymers of CMM:OMA (60:40 mol%), sensitized by 2,4,7-trinitrofluorenone
and other sensitizers designed was double-layer carrier of information on which by the
photothermoplastic method were recorded high-quality holographic gratings with resolution of up to
2000 mm™ and the diffraction efficiency till 10%.
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SYNTHESIS AND STUDY OF N-VINYL CARBAZOLE COPOLYMERS GRAFTED WITH
AZONITRO-DYES TO DEVELOP NEW RECORDING MEDIA

S. ROBU"?, A. MESHALKIN?, M. POPUSOI', A. PRISACAR?, E. ACHIMOVA?
IState University of Moldova, Chisinau, Moldova
?Institute of Applied Physics of the Academy of Sciences of Moldova, Chisinau, Moldova

Polymer materials show their impact on optical storage technology for developing high
information density with a high efficiency’. It is known that the polymer layers based on 9-
epoxypropyl grafted with azonitrodyes allow record high efficiency holographic gratings images in
the green region of the spectrum by 520 nm laser’. The diffraction efficiency of these gratings
averages about 40% without chemical treatment in organic etchants. New azonitro-dye-doped
copolymer materials based on vinylcarbazole, octyl methacrylate and chloride acryloyl have been
developed and used for holographic recording of diffraction gratings. The chemical formula of

synthesized copolymer is:

— — — C|:H3 - — —
H,C ?H CH,—C CH,—CH——
N |
COOC8H17 CO—X
- JX L dy L Az

X = NH-; -O-colorant
A content of chloride acryloyl units in the copolymer was varied from 10 to 30 mol%. The
structure of the colored copolymers was confirmed by IR spectroscopy by the appearance of new
vibrational bands at the v = 1540-1550 cm™ for nitro and v = 3420-3460 cm™ for amide groups.
Thin polymer films with thickness about 10 um were obtained from the solutions by casting.

Green DPSS laser (532 nm) was used for recording of diffraction gratings by holographic recording.
1. Nobuhiro Kawatsuki, Emi Nishioka, Akira Emoto, Hiroshi Ono, Mizuho Kondo, “Blazed surface relief formation
in azobenzene-containing polymeric films by asymmetric polarization holography” Applied Physics Express, V.5,
(2012), 041601.
2. |. Savchenko, N. Davidenko, Mol. Crist. Lig. Cryst. 2008,V.497, p. 316.
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NEW DESIGN OF ANTIMICROBIAL MEMBRANES BASED ON POLYMERS
COLLOIDS/MWCNT HYBRID MATERIALS AND SILVER NANOPARTICLES
Edina RUSEN?, Alexandra MOCANU?, Leona Cristina NISTOR® , Adrian DINESCU,

loan CALINESCU?, Gabriel MUSTATEA*!, Stefan loan VOICU®,

Corina ANDRONESCU?, Aurel DIACON?
& University Politehnica of Bucharest, Department of Bioresources and Polymer Science, 149 Calea Victoriei,
RO-010072 Bucharest, Romania
bNational Institute of Materials and Physics, 105 bis Atomistilor, 077125 Magurele-1lfov, Romania
°National Institute for Research and Development in Microtechnologies (IMT-Bucharest), 126 A,
Erou lancu Nicolae Street, 077190, PO-BOX 38-160, 023573 Bucharest, Romania
National Institute of Research and Development for Food Bioresources — IBA Bucharest,
5 Ancuta Baneasa, Bucharest 2, 020323, Romania
¢ University Politehnica of Bucharest, Faculty of Applied Chemistry and Materials Science,
1-7 Gh. Polizu Street, Bucharest, 011061, Romania

The aim of this study has been to obtain membranes with antimicrobial activity presenting a
complex sandwich type structure (Scheme 1). The outer layers are comprised of a PMMA membrane,
whereas the inner - active layer consists of a modified commercial membrane in order to achieve
antimicrobial properties. This characteristic is a result of the presence of AgNps in the hybrid material
composition deposited on the commercial membrane. This hybrid material consists of polymer
colloids and MWCNTSs which have been used for the stabilization of the active layer, respectively for
the interconnection/joining of the polymer particles (Scheme 1).

PMMA membrane

.

commercial membrane
modified on the surface

PMMA membrane

MWCNT

Scheme 1: Antimicrobial membrane design
The methodology used for the synthesis of the active layer is presented in Scheme 2. The first
step has been the obtaining of an azido alcohol and its reaction with the MWCNTSs, resulting in a
highly dispersible product. This aided during the next stage consisting in the esterification reaction
with the carboxyl groups present at the surface of the polymer particles. This hybrid material has

served as support for the fixation of nanoparticles with antimicrobial activity by employing two
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synthesis strategies: A) the in situ generation of AgNPs in the presence of the hybrid material and B)
realization of a physical mixture with preformed AgNPs (Scheme 2).

Styrene+Acrylic acid

Soap-free
emulsion polymerizal tion
COOH
EDC
DMAP
HOBt

Scheme 2: Antimicrobial active layer preparation

PPPPPPPP
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SILVER NANOPARTICLES OBTAINED VIA MULBERRY (MORUS NIGRA) EXTRACT:
SYNTHESIS AND ANTIOXIDANT ACTIVITY

BUNGHEZ loana-Raluca, SOMOGHI Raluca, FIERASCU Radu-Claudiu, FIERASCU Irina,
DONCEA Sanda-Maria, ION Rodica-Mariana
INCDCP-ICECHIM, Spl. Independentei nr. 202, sector 6, Bucuresti

The fruits of mulberry (Morus nigra) are used in herbal therapies due to tonic and depurative
properties. It is used to treat lung diseases, thrush, throat diseases, diabetes, gastric and duodenal
ulcers. Research studies have revealed high content of phenolic acids, ascorbic acid (vitamin C),
antioxidant and anti-inflammatory properties of mulberry fruit. >

The synthesis of noble metal nanoparticles (Au, Ag, Pt) is an expanding research area due to
the potential applications for the development of novel technologies. Also, silver nanoparticles have
important properties which help in molecular diagnostics, in therapies that are used in several medical
procedures.

In the present research, we have developed a simple green and economically method for
preparation and synthesis of silver nanoparticles (AgNPs) using a type of fruits.

The analytical techniques (UV-VIS, DLS, XRF and FTIR) studies suggest that the mulberry
fruits have played an important role in the reduction and stabilization of silver nanoparticles. Using
UV-VIS method, it was observed an intense peak at 450 nm specific for silver nanoparticles. DLS was
used to determine the size of particles. X-Ray Fluorescence analysis confirmed the silver presence in
AgNP-mulberry sample. The FTIR spectra indicate the appearance of peaks in the amide | and amide
Il regions characteristic of proteins, which have been found to be possible responsible for capping and
efficient stabilization of the metal nanoparticles synthesized by the mulberry fruit. * The eco-friendly
silver nanoparticles presented strong antioxidant properties: AgNP-mulberry sample (AA%=90,71)

has a higher activity than mulberry extract sample (AA%=88,25).
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SYNTHESIS AND CHARACTERIZATION OF A NOVEL POLYMER NANOCOMPOSITE,
BY POLYMERIZATION OF VINYL ACETATE IN SYNTHETIC ZEOLITE
Anita-Laura CIRIPOIU', Celina DAMIAN?, Anamaria ZAHARIA!, Andrei SARBU, Victor
FRUTH-OPRISAN?®, Stela IANCU', Monica DULDNER®, Ferhat YARDIM?, Pierre COLSON’®
'National Research-Development Institute for Chemistry and Petrochemistry - ICECHIM, Splaiul
Independentei 202, district 6, 060021 Bucharest, Romania
2 polytechnic University, Department of Bioresources and Polymer Science, Calea Victoriei 149,
010072 Bucharest, Romania
® Institute for Physical Chemistry of the Romanian Academy of Sciences “Ilie Murgulescu™, Splaiul
Independentei 202, district 6, 060021 Bucharest, Romania
*Technical University, Chemical Engineering Department, Istanbul 34469, Turkey
® Group of Research in Energy and Environment from Materials, University of Liege, B-4000 Liege,
Belgium

Considerable interest has focused on the encapsulation of polymers into host inorganic matrix.
Poly(methyl methacrylate), polystyrene, polyaniline or polypyrrole! have been widely utilized as guest
compounds in order to synthesize inorganic-organic composites with unique properties. The resulting
hybrid materials may have potential innovative applications as ceramics filters, solar cells, materials
for protective and decorative coatings, micro-optics articles.?

In this study we report the synthesis of new composites of microporous HZSM-5 host
reinforced with polyvinyl acetate. The materials were obtained by the radical polymerization of the
vinyl monomer within the synthetic zeolite pores. The chemical composition of the material bulk and
surfaces was studied by elemental analysis (XRF) and X-ray Photoelectron spectroscopy (XPS) and
also the morphology was pointed out by scanning electron microscopy (SEM). X-ray diffraction
(XRD) shows that the obtained composites possess cellular structure with micronic cells. XPS
indicated the preference of the acetate groups for the silicate surface. N, adsorption/desorption
analysis (BET) confirm the filling of the micro- and mesopores with the polymer. Zeolite aggregates
and agglomerations of the polymer covered HZSM-5/PVAc composites particles were observed by
SEM.

1 [Zhang, Fa-Ai; Lee, Dong-Keun; Pinnavaia, T. J. Polymer 2009, 50, 4768-4774]

2 [Radu, A.-L.; Sarbu, A.; Motoc, S.; Mara, L.; Fruth-Oprisan, V.; Garea, S. A.; Dima, S. O.; Nechifor, G.; Sarbu, L.; lovu, H.
Mat. Plast. 2010, 47, 167-172]
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TOWARDS A NEW CLASS OF ORGANIC COMPOSITES
Mihai Cosmin COROBEA,"' Zina VULUGA,* Denis Mihaela PANAITESCU,"
Dumitru Mircea VULUGA? Cristian Andi NICOLAE,* Angela CASARICA?®
Y National R&D Institute for Chemistry and Petrochemistry-ICECHIM, Bucharest, Romania
2) Centre for Organic Chemistry “C.D. Nenitescu”of Romanian Academy,
Bucharest, Romania
¥ National R&D Institute for Chemical Pharmaceutical, Bucharest, Romania

Bacterial cellulose and chitosan are well known natural structures with involvement in a wide range of
applications from food and biomaterials to industrial products or specialties materials. Bacterial
cellulose (BC) nanofibers are known for their mechanical properties, but the thermal stability belongs
to the same cellulose class. Solid reactions and BC solubility are major limitations for BC
modification, processing and use in composite materials. BC cristalinity (superior to the average
cellulose class) implies strong interactions and spatial orientation between the macromolecular chains,
which makes an eventual functionalizing or modification even harder. In our study, assembling BC
chains in different macromolecular stacking with other macromolecular structures like chitosan (Ch)
was proven as an efficient technique towards a new class of fully organic composites. Ch
macromolecule poses an isoelectric point and is showing an increased mobility by controlling the pH
condition. Ch macromolecules are able to be swollen from water solutions in the bulk phase of the
BC. Ch chains were able to re-assemble either the fibers packaging or even the BC nanofibers. The
favourable interactions were easily followed by FTIR absorptions. The BC-Ch composite materials
were washed with water several times in order to remove the “unpacked” Ch. After drying the final
materials showed a drastically increase of thermal stability (as evidenced by TGA-DTG profiles). The
method is a new and viable way for composites obtaining with increased thermal properties in

comparison with neat BC and Ch.
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ORGANOSILICA IMPRINTED MATRIALS FOR GALLIC ACID SEPARATION
Tanta-Verona IORDACHE, Stefan-Ovidiu DIMA, Andrei SARBU, Dan DONESCU, Steluta
APOSTOL
The National Research & Development Institute for Chemistry and Petrochemistry-ICECHIM, Spl.
Independentei 202, Bucharest, Romania

The versatility of sol-gel chemistry enables us to generate a wide range of silica and
organosilica materials with controlled structure, composition, morphology, and porosity. These
materials’ hosting and recognition properties, as well as their wide-open structures containing many
easily accessible active sites, make them particularly attractive for analytical purposes. Depending on
the concentration of the surfactant added in the synthesis and temperature, hydrolyzed silicone
alkoxides reorganise to form micelles in cubic ordered arrays (MCM-48) leading to various
nanostructured materials® proper for separation applications. Generally, the stability of the monomer-
template complex (and afterwards of generated imprinted cavities) is given by the nature of co-
monomers, thus the strength of monomer-template initial interactions, which influences directly the
sorption parameters of imprinted materials. Therefore, combining tetraethoxysilane (TEQOS),
tetramethoxysilane (TMOS), aminopropyl triethoxysilane (NTES), vinyltriethoxisilane (VTES),
phenyltrietoxysilane (PhTOES) as functional monomers, six formulations were obtained in order to
optimise the nature of imprinted sieves. Styrene trimethyl ammonium chloride (STMACI) and
tetramethyl ammonium hydroxide (TMOH) were used as stabilisers. The results obtained from
thermal analyses, infrared spectroscopy, scanning electron microscopy, and dynamic light scattering

were confirmed by specific equilibrium GA sorption tests of imprinted sieves.
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3. Materiale multifunctionale si nanocompozite - P
GEL PERMEATION CHROMATOGRAPHY STUDIES ON CHITOSAN-BASED
HYDROGELS DESIGNED FOR TISSUE ENGINEERING

Doina DIMONIE, Marius PETRACHE, Stefan-Ovidiu DIMA
National Institute for Research and Development in Chemistry and Petrochemistry ICECHIM, Splaiul Independentei 202,
Bucharest, Romania, dr.ovidiu.dima@gmail.com

Chitosan-based hydrogels attract the scientific community, as well as the biomaterial
producers due to their proved biocompatibility*, biodegradability?, or drug delivery properties®, with
direct applications in tissue engineering. The paper goal is to study the dependence between the
polymer molecular weight (Mw) and solution acidity in view of explaining variation of the new
hydrogel consistency with the solution pH.

For this purpose, eight chitosan solutions with different acetic acid concentrations (0.050 M,
0.075 M, 0.100 M and 0.150 M) were analyzed before and after centrifugation using an Agilent 1200
gel permeation chromatograph (GPC) and a solution of acetic acid — water as mobile phase (1 mL/min
flow rate), at 25°C, 50-60 bar, and 20 pL injection volume.

The obtained results show that the molecular weights (My,) depends by the solution acidity.
The centrifugation technique seems to dissociate or brake what initially appeared as one chitosan
population, in two populations with Mw dependent by the solution acidity. At acidity greater than
0.075M after centrifugation the two main populations contains only oligomers with different Mw. The

obtained result can explain the variation of the gel consistency with solution acidity.
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Fig.1. Influence of acidity (acetic acid concentration) and centrifugation on chitosan solutions.
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3. Materiale multifunctionale si nanocompozite - P

STUDY OF DYNAMO-MECHANICAL PROPERTIES OF SOME NEW HYDROGELS
DESIGNED FOR TISSUE ENGINEERING

Doina DIMONIE, Augusta Raluca GABOR, Inna TRANDAFIR, Marius PETRACHE,
Cristian-Andi NICOLAE
National Institute for Research and Development in Chemistry and Petrochemistry, 202 Spl. Independentei,

060021 - Bucharest, Romania, *ralucagabor@yahoo.com

Hydrogels are biomaterials that consist of a water-swollen network of crosslinked polymer
chains. The hydrogel characterization as 3-D scaffolds involve the measurement of the engineering
and biological properties. The dynamo-mechanical properties of the hydrogels are directly correlated
with the nature of the tissue at which reconstruction can be used.

In this study the use of dynamic mechanical analysis (DMA) for the mechanical
characterisation of some new biomedical hydrogels was evaluated. Two kinds of compression tests
were made on hydrogels using a DMA Q800: first test for studying hydrogel formation in a dedicated
device (a) and second test with compression clamp of DMA Q800 for studying the stability of
mechanical properties of hydrogels. Hydrogels were analysed after swelling to equilibrium with
DMA-compression clamp. The DMA was also used to define the hydrogel consistency and to chose
the elastic properties at which the hydrogels can be manipulated and wich ensure optimal biological
behaviour. Dynamic mechanical analyzer DMA-Q800 from TA-Instruments was used in isotherm
“multifrequency-strain” mode at 34°C and 1 Hz frequency.

Acknowledgement: These researches were supported by UEFISCDI Romania by Complex
Exploratory Research Project no.PCCE 248/2010
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3. Materiale multifunctionale si nanocompozite - P
INFLUENCE OF FORMULATION ON THERMOFORMING CAPACITY OF NEW BLENDS BASED
ON STARCH
Doina DIMONIE®, Marius PETRACHE®, Celina DAMIAN?, PANDELE Madalina’, Maria RAPA®,
Eugeniu VASILE*, DIMONIE Mihai*
'National Research and Development Institute for Chemistry and Petrochemistry — ICECHIM, 202
Spl. Independentei, Bucharest, Romania
ZUniversity Politehnica of Bucharest, Splaiul Independentei, 313, Bucuresti, Romania
%3C ICPAO Medias, str Carpati nr 8, Medias, Romania
“SC METAV Research and Development SA, 31 C.A. Rosetti, Bucharest, Romania

In order to achieve new biodegradable materials based on starch moldable by thermoforming
into short life products, was studied the influence of non reactive fillers on dynamo-mechanical,
thermal and morphological properties.

Based on the obtained results were selected the material formulation which ensure the
thermoformability properties. These materials simultaneous fulfillment the following conditions: Tg
ranged as 80 — 120°C, low value of evaporation enthalpy, high melting temperature, do not degraded
till 150 — 170°C, low elastic deformation capacity, high viscous (plastic) deformation capacity,
medium or low damping factor (tan delta), high extension at tensile stress, low level of structural
defects (voids, cracks, fractures), low shear rate values (1-100 1/s), melt processing conditions which
do not degrade materials.
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IDENTIFICATION OF INDIVIDUAL POLYMERS FROM POLYOLEFINIC BLENDS
OBTAINED BY MELT PROCESSING TECHNIQUES
Doina DIMONIE, Simona-Florentina POP", Marius PETRACHE, Sanda DONCEA, Liliana
ANTON
National Research and Development Institute for Chemistry and Petrochemistry — ICECHIM,

060021, Bucharest, “popsimfc@yahoo.com

For practical interests as mechanical recycling of secondary polymers it was found a method
to indentify the individual polymers from polyolefinic blends molded as films by melt processing
techniques. It was found that by simultaneous measurement of thermal properties (melting and
crystallization temperatures), density in solid state, melt rheological properties (melt flow index) and
crystallinity content can be easy identify the individual polymers from a polyolefinic blends of low
density polyethylene (LD-PE) as main component, different type of linear low density polyethylene
(LL- DPE) and high density polyethylene (HD - PE). It was also found that by FTIR analysis can be
highlighted the appearance of bands at 894 cm™ for LDPE and 908 cm™ for HDPE. Whit the twin
peaks ratio from 1470-1460 cm™ and 730-718 cm™ it could be identify mixtures of these polymers in
different samples™.
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L A O. Ogah, J.N. Afiukwa, The effects of linear low-density polyethylene (LLDPE) on the mechanical
properties of high-density polyethylene (HDPE) films blends, I.J.E.M.S., Vol. 3(2): 85-90, 2012.
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3 Multifunctional materials and nanocomposites - P
ANTIMYCOTIC MEDICAL COPOLYMERS OF FURACILINE DERIVATES

V. FILIP', A. BULAT!, M. CULEA', S. ROBU", V. PRISACARI, I. GUTU?
! Moldova State University, 60 A. Mateevici street, MD-2012, Chisindu R. of Moldova;
2N, Testemiteanu® State University of Medicine, 165 Stefan cel Mare street, Chisinau, R. of
Moldova.

5-nitrofuranic micro molecular derivatives are a group of broad-spectrum bactericidal activity,
bacteriostatic and notably antimycotic [1,2]. However, micro molecular 5-nitrofuranic preparations
used in pharmacological practice have some disadvantages such as gastrointestinal disorders, blood
aftermath (hemolysis, leucopenia, and in some cases allergic action). For the reduction of their
toxicity it was achieved thier engraftment with some natural polymers like starch, dextran or
copolymers of N-Vinylpyrrolidone.

As medicinal preparations furaciline and butyl ester of the acid there were selected 5-nitro-2-
furfuliden-carbazic (ANF). The engraftment was carried out according to the scheme:

OH

OH n
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OH
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The reaction was carried out at low temperatures of 0 °C with the use of ethyl chlorformate. For
the external use the furaciline as well as ANF was coupled with copolymers of N- Vinylpyrrolidone,
by using acryloil chloride.

The structure of copolimerilor I and Il was confirmed with the help of IR spectroscopy and by

elemental analysis.
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Medical testing of the engrafted copolymers showed the fungal activity at the furaciline level

o)\om%

and a toxic activity less pronounced.
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CHARACTERIZATION OF POLYSTYRENE-CLAY-PPVK NANOCOMPOSITES BY
THERMAL AND FT-IR ANALYSIS
Augusta Raluca GABOR?, Cristian-Andi NICOLAE,
Michaela IORGA, Zina VULUGA, Alina RADITOIU

ICECHIM Bucharest, 202 Spl. Independentei, POB 35-174, 060021 - Bucharest, Romania
*ralucagabor@yahoo.com

In the last years, PS was counted amongst the gquantitatively most important thermoplastics,
and continues to be ranked in fourth place after polyethylene, polypropylene and polyvinylchloride.
The main applications include packaging, extruded sheets and consumer electronics. Improved
mechanical properties with weight reduction, decreased vapor permeability and low oxygen diffusion
are the main development areas for packaging (foamed and foils packaging). All these properties can
be achieved using the "nanocomposite approach”. The property improvements include improved
mechanical properties, improved barrier properties, and lower water absorption and reduced
flammability. To achieve these properties, layered silicates, a natural montmorillonite modified with a
quaternary ammonium salts, are generally dispersed at the nanoscale level in the polymer to yield the
so-called "nanocomposite™”. The nanocomposite can be prepared via several routes including melt-
blending in high shear processing environments (extruder or other molding equipment). However, PS
and its related plastic products are non-degradable in natural environment. In order to induce the
photodegradation process in the thermoplastic polymers used in packaging a prodegradant,
poly(phenyl-vinyl-ketone) (PPVK) was used in the PS-clay nanocomposites (PSN) synthesis. To have
a good balance between processability, mechanical and thermal properties and ensure an appropriate
photodegradability was necessary to study the effects of subsequent introduction PPVK and Cloisite
30B in PS to obtain photodegradable PSN.

In this work was investigated the effects of PPVK (2, 5 and 10%) and amount of layered
silicates (Cloisite 30B) (1, 2.5 and 5%) on the thermal and mechanical properties of PSN obtained
from two types of PS with different molecular weight performing different thermal analysis
techniques: dynamic mechanical analysis (DMA), differential scanning calorimetry (DSC),
thermogravimetric analysis (TGA) and Fourier transform infrared spectroscopy (FT-IR).

The results have certified the processability, mechanical and thermal properties of PSN are
equal or superior to those of PS.

Acknowledgements: This work was supported by the Romanian National Authority for Scientific
Research, CNDI-UEFISCDI under Grant PN.09.09.01.01.
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PHOTODEGRADABILE ELASTOMERIC TAPES FOR GRAFT PROTECTION
Augusta Raluca GABOR*, Paul GHIOCA, Lorena IANCU, Bogdan SPURCACIU,
Alina RADITOIU, Cristian-Andi NICOLAE

ICECHIM Bucharest, 202 Spl. Independentei, POB 35-174, 060021 - Bucharest, Romania
*ralucagabor@yahoo.com

Grafting or graftage is a horticultural technique whereby tissues from one plant are inserted
into those of another so that the two sets of vascular tissues may join together. This vascular joining is
called inosculation. The technique is most commonly used in asexual propagation of commercially
grown plants for the horticultural and agricultural trades. In most cases, one plant is selected for its
roots and this is called the stock or rootstock. The other plant is selected for its stems, leaves, flowers,
or fruits and is called the scion or cion. The scion contains the desired genes to be duplicated in future
production by the stock/scion plant. For successful grafting to take place, the vascular cambium
tissues of the stock and scion plants must be placed in contact with each other protected to desiccation.
Both tissues must be kept alive until the graft has 'taken’, usually a period of a few weeks. Successful
grafting only requires that a vascular connection take place between the grafted tissues.

Usually raffia yarn or fabric strips has been used to bind the rootstock and scion at the graft
and wax or tar paint to protect the cut end of the scion from desiccation.

Tapes made of a new elastomeric compound with controlled photodegradability based on
styrene-isoprene tri-block copolymer (SIS) and poly(vinyl-phenyl ketone) (PPVK) as prodegradant
may be used to bind and protect the grafts. Variation of PPVK amount leads to different photolysis
times allowing the control over the lifetime of the protective tape.

This work reports the photodegradation results of different compounds with different amount
of PPVK (1 to 10%) in two SIS rubbers with 20 and 30% styrene content after exposure to UV
radiation in atmospheric conditions between June and September 2012,

A particular attention is given to the influence of the poly(isoprene) content on the Kkinetic
aspects and the distribution of the oxidation photoproducts within the polymeric sample. The studies
are also focused on the analysis of the non-volatile products produced during the UV
photodegradation. The presence of hydroperoxides, alcohols, ketones, aldehides and carboxylic acids
was detected by IR spectroscopy.

The as composites materials were characterized by thermal analysis ATG, DSC and
mechanical analysis (DMA, hardness, strength) which confirm results obtained by FT-IR.

Acknowledgements: This work was supported by the Romanian National Authority for Scientific
Research, CNDI- UEFISCDI under Grant PN.09.09.01.01.

1D

PRIOCHEM

=2 Volum de rezumate - Simpozionul International PRIOCHEM, editia a IX-a, 24 - 25 octombrie 2013 p. 73/121


mailto:*ralucagabor@yahoo.com

WEATHERABILITY OF ENHANCED PHOTODEGRADABLE POLYSTYRENE
Augusta Raluca GABOR, Valentin RADITOIU, Adriana FRONE,
Cristian-Andi NICOLAE*

ICECHIM Bucharest, 202 Spl. Independentei, POB 35-174, 060021 - Bucharest, Romania
*ca_nicolae@yahoo.com

Polystyrene (PS) is one of the most common materials in daily life. Examples of products
made from PS include packaging foam and insulation, plastic cups, and housing such as computers
and kitchen appliance. The disposal of PS, however, has been recognized as a worldwide
environmental problem because PS and its related plastic products are non-biodegradable in natural
environment. As a result, many research attempts have been made over the past years in order to
enhance the degradation of this polymeric material.

Photodegradable packaging concept refers to their ability to decompose and disappear
completely after depreciation and phase shift in waste in conditions of exposure to sunlight.

In the process of synthesis are used comonomers with the prodegrading effects, such as vinyl
ketones to induce photodegradation followed by a photo-oxidative degradation without decrease
processability and initial thermal and mechanical properties of PS.

Two aspects have been investigated. First, the initiation of the photodegradation followed very
quickly by the photo-oxidative degradation of the copolymers which finally leads to the spontaneous
coloration and fragmentation of the specimens. This aspect involves the identification and the
quantitative determination of the functional C=0 and —OH groups formed as a function of the
exposure time. The second aspect involves measurements to appreciate the decrease of thermal and
mechanical properties of the samples at different times of naturally UV radiation exposure: 0, 10, 20,
30 and 60 days.

The results obtained by FT-IR, TGA, DSC, DMA, molecular weight and tensile strength at
break showed that an amount of 2% methylvinylketone (MVK) in styrene copolymers does not affect
the initial thermal and mechanical properties compared with general purpose PS but it is enough to
induce a satisfactory photodegradability. During natural photo-oxidative degradation of PS-MVK
copolymers, after determination of the degree of photodegradation and the tensile strengths of the
samples subjected to UV radiation were observed the mechanical properties decrease sharply in the
first 10-30 days of exposure, when almost half of the macromolecular chains had an average of one
scission. After that, by the end of the test time (60 days) decreasing of the properties is not so obvious.

Acknowledgements: This work was supported by the Romanian National Authority for Scientific
Research, CNDI- UEFISCDI under Grant PN.09.09.01.01.
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FORMATION OF PVP-INTERCALATED POLYPHENOL ANTIOXIDANTS

GONTA Maria!, Stefan ROBU', Viorica RAILEAN', Gheorghe DUCA!, Alexandru GONTA?
'Moldova State University, 60 Alexei Mateevici str., MD 2009, Chisinau, Republic of Moldova,
E-mail: mvgonta@yahoo.com
?|nstitute of Chemistry, Academy of Sciences of Moldova, 3 Academiei str.,MD 2028, Chisinau, Republic of
Moldova, E-mail: alexandrulgonta@gmail.com

Natural polyphenol antioxidants such as quercetin, resveratrol and others are designed to
capture free radicals such as hydroxyl, peroxyl and superoxide anions that are known to initiate
oxidation at the cellular level in living cells. The exposure of the human skin to UV radiation induces
profound biological changes and is considered to be the major cause of skin cancer and premature
aging.t

The use of antioxidants in various cosmetic and medicinal products can protect cells from
inducing tumors.2’3 Due to the fact that quercetin is very poorly soluble in water, the development of
new polymer intercalated quercetin have been studied.

In order to enhance solubility and bioavailability of the quecetin, grafting of antioxidant with
vinylpyrrolidone copolymers of N-(N-VP) and methacryloyl chloride (CI-Ac) by covalent chemical
bonds, has been attempted. The copolymers N-VP: CI-Ac were obtained by the method of free radical
polymerization at T ~ 70 ° C. The methacryloyl content in the copolymer have been varied from 5 to
20%. Furthemore, traces of CI-Ac and copolymer’s initiators have been removed by sedimentation.
The viscosity characteristic is about 0.05-0.1 Mr / g and is dimethyl formamide, ethyl alcohol soluble.

The grafting of the polymers was performed in dimethylformamide under the following reaction

H,C CH; ] Hy CH, ]
O —'m . O —m
N o +n HO-Antioxidant N o
; ;/ cl R3N g OAntioxidant
n

Chemical structure of the graft copolymers with polyphenols were confirmed by IR and the

scheme:

UV-VIS spectroscopy. The antioxidant activities were determined by the ABTS radical method and
DPPH test.3 The preventive research results have shown that the intercalation of quercetin in
copolymer have not affected the antioxidant activity of pure quercetin.

1
Fabiana T., C. Vicentini et al. Photostability of Quercetin under Exposure to UV irradiation.119-24 (2007)

2Wattenberg, L.W., 1992. Inhibition of carcinogenesis by minor dietary constituents. 2085s—2091s.
3Miller N.J., Rice-Evans C., Davies M.J. et al. A novel method for measuring antioxidant capacity and its application to
monitoring the antioxidant status in premature neonates. Clin. Sci. 84:1993. 407-412
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THE STUDY OF DNA-LINKED ANTHOCYANIN CHROMOPHORES

GONTA Maria', Stefan ROBU', MEGHEA Aurelia?, RAU lleana?, MOCANU Larisa’,

Alexandru GONTA?®, Eugenia CEBAN!
Moldova State University, 60 Alexei Mateevici str., MD 2009, Chisinau, Republic of Moldova,
e-mail: mvgonta@yahoo.com
2University Politehnica of Bucharest, Splaiul Independentei Nr. 313, Sector 6, RO 060042, Bucharest,
Romania, e-mail: a_meghea@chim.upb.ro
3Institute of Chemistry, Academy of Sciences of Moldova, 3 Academiei str.,MD 2028, Chisinau, Republic of

Moldova, e-mail: alexandrulgonta@gmail.com

The anthocyanin pigments present in the grape skin extract and aronian fruits, posses various
pharmacological properties and have proven medical benefits as potential agents for the
chemoprevention and therapy of cancer.

Anthocyanins are the most commonly dyes used for coloring of beverages, fruit preparations,
confectionery and ice creams. Nevertheless these polyphenols has gathered attention on the possible
health benefits of the anthocyanins in recent years.! In this research it has been studied the formation
of some supramolecular structures like DNA-linked anthocyanin chromophores, which posses optical
properties and could be used as composites in biophotonic research.? The ethanol extraction process of
anthocyanins has been achieved by variation of the mass of organic matter(m,g) and the volume of the
solvent(V,mL). It has been established that the optimal extraction yield depends on the ratios(m:V)
that are 1:5 for grape skin extract and 1:10 for aronian fruits extract.

Furthermore, the optimal temperatures for the maximum extraction yield of the anthocyanins have
been studied by temperature variation as it follows: 50,60, and 70°C. For a concentration of extracted
anthocyanins of 350 mg/L from aronian fruits, optimal 70°C temperature was found and up to 50°C
for the concentration’s content of anthocyanins extracted from grape skin 240 mg/L, respectively.

The DNA-linked anthocyanin chromophores have been studied by means of UV-Vis and IR
spectroscopy in aqueous solutions. It was found that a new maximum wavelength absorbs light in the
range of 380-420nm, that may be due to the formation of the DNA-anthocyanin material. DNA
concentration in aqueous solution was 1%(m/m) and the mass of anthocyanin have been varied
between 0.5-5%(m/m).

Acknowledgment: Financial support for this study was provided by Romania (ANCS) and
Moldova(ASM) bilateral project Nr.11/RoA

1 Mazza G, Cacace JE, Kay CD.Methods of analysis for anthocyanins in plants and biological fluids."
J. AOAC Internat, 2004, p. 45

2 lleana Rau, P-A Chollet, Francois. Kajzar, si altii. “Mol. Cryst. Liq. Cryst.”, 446, 23, 2006
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THE EFFECT OF GRAPHITE-SEBS COMPOUNDS ON
POLYPROPYLENE PROPERTIES

R.M. Grigorescu, P. Ghioca, L. lancu, B. Spurcaciu, I. Bujanca, C. Radovici, D.M. Panaitescu
The National Institute for Research and Development in Chemistry and Petrochemistry, 202
Independence Street, District 6, code 060021, Bucharest, Romania

Polypropylene (PP) is an easy processable, relatively cheap thermoplastic material with
versatile properties suitable for a wide range of industrial applications. Its mechanical properties can
be easily tailored using fillers and other polymers. Elastomers such as neat or maleinized polystyrene-
b-(ethylene-r-butylene)-b-polystyrene (SEBS/SEBS-MA) are the most adequate toughening agents for
PP. They can improve the compatibility between different fillers and the polymeric matrix so that
balanced stiffness - toughness properties in ternary hybrid materials can be obtained.

The modification of PP was achieved by a melt compounding technique. First, graphite was
dispersed into the elastomers and then the compounds containing 5 % filler were added to
polypropylene in melt state. Morphological changes and mechanical properties were emphasized by
X-ray diffraction, AFM and tensile tests. XRD parameters (inter-planar distances, median crystallite
dimensions, integrated half widths, crystallinity and the relative amount of p-form of PP - K parameter)
were determined for neat PP and composites and correlated with mechanical properties and AFM results.
PP/SEBS-MAJG showed an almost two times lower area under the peak characteristic to graphite as
compared to PP/SEBS/G which suggests a better intercalation and compatibility between phases in the
first case *, 2.

The incorporation of elastomers, SEBS and SEBS-MA, was very effective in converting brittle
PP into ductile materials. PP/SEBS and PP/SEBS-MA withstand large strains and yielding before
specimens rupture. The fracture occurs at a strain of eight times higher in PP/elastomer blends than in
neat PP. Graphite induced a slightly stiffening effect in both PP/SEBS/G and PP/SEBS-MA/G

composites compared to the blends without filler.", 2.

1 Denac, M., I. Smit, and V. Musil, Polypropylene/talc/SEBS (SEBS-g-MA) composites. Part 1. Structure. Composites
Part A-Applied Science and Manufacturing, 2005. 36(8): p. 1094-1101

2 Panaitescu, D.M., et al., Morphological investigation of PP/nanosilica composites containing SEBS. Polymer Testing,
2012. 31(2): p. 355-365.
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TESTING OF ANTIBACTERIAL AND ANTIBIOFILM NANOSTRUCTURED MATERIALS
FOR STRATIFIED PROSTETHIC TUBULAR DEVICES

Elena GROSU?, Anton FICAI?, Maria RAPA!, Grigore VLAD?, Luiza JECU?, Petruta
STOICA!

[s.C. ICPE BISTRITA S.A,, str. Parcului, nr. 7, Bistrita, Jud. Bistrita-Nasaud
[Dluniversitatea Politehnica Bucuresti, Splaiul Independentei, nr. 313, Bucharest
BlINCDCP-ICECHIM, Splaiul Independentei, nr. 202, Bucharest

The medical device industry has been challenged to produce polymeric biomaterials with
antimicrobial surface properties that are easily processable and have long term efficacy without
leachables. Most of the plastic medical devices used are the tubing, such as wells, drains, catheters.
Intravascular and urinary catheters are commonly used in hospitals. Bacterial infections are becoming
one of the most serious complications related to the use of indwelling medical devices [1]. Some
organisms such as coagulase-negative staphylococci may metabolize certain components of plastic
catheters in the absence of nutrients and can use them to support growth on the surface of biomaterials
[2]. The medical devices based on materials with antibacterial properties and antibiofilm, constitue a
viable alternative to increase biocompatibility and duration of use in contact with human body [3].
Polyvinyl chloride is one of the most common choices because it is a material which can assure
biocompatibility and mechanical properties necessary for use in medical devices. It is intended to
obtain plasticized PVC tubing with antimicrobial properties, by a durable, non-leachable antimicrobial
treatment that help inhibit the growth of bacteria in order to prolong product life [4]. This study was
conducted to obtain two types of polymeric formulations stratified materials that will be used to make
medical devices. Antibacterial plastified PVC was processed by planar coextrusion technology
together with LDPE, to obtain a stratified material. The specimens were tested in terms of physical
and mechanical properties (tensile strength, elongation at break, hardness Shore, flexural modulus,
content of reducing substances) and microbiology. Results showed that the experimental materials
present improved mechanical, biocompatibility and antibacterial properties.
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LUMINESCENT MATERIAL USED FOR OPTOELECTRONIC APLICATIONS
Daniel BERKI?, loan GROZESCU?

'INCEMC- National Institute of Research and Development for Electrochemistry and Condensed
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The aim of the present study was to synthesize luminescent material on the basis of 2 ZnO *
1,1 SiO, * 0,065 MnO, solid-state and sol-gel methods followed by calcination at 1000°C. Obtained
nanomaterial can be utilized in optoelectronic applications. The used precursors are:
Zn(CH3COO)2*2H20 , MnSO4 * 4H20 , SIO, TEOS, EtOH, Zn(N03)2*4H20, MnC|2 * 4H20, HCl,
H.0.

It was investigated the luminescent property of crystalline material phases, morphology and
chemical composition of the particles were characterized by different analytical methods: UV
radiation, luminescent spectroscopy, SEM/EDAX, RXD.
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3 Materiale multifunctionale si nanocompozite - P

SYNTHESIS OF 4-[2,4,6-TRIMETHYLPHENYL]-THIOSEMICARBAZIDE AND ITS
DERIVATIVES
Tatiana GUTSU
State University of Moldova
60 A. Mateevici, Chisinau, Republic of Moldova

The thiosemicarbazide derivatives posed valuable proprieties like: biological, analytical and electrochemical.
This type of organic reagent can be used like a ligand in coordination chemistry with transition metals because they posed
in structure nitrogen and sulfur donor atoms. Coordination compounds with this type of ligand have important biological
properties: anticancer, antituberculosis and bacteriostatic etc.

In this abstract we show the synthesis of new thiosemicarbazidice- 4-[2,4,6-trimethylphenyl]-thiosemicarbazide

and its reaction with 8-formilquinoline.
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As an initial reagents for synthesis of new thiosemicarbazide (1) was used 1,3,5-trimethylphenyl-2-isothyocianate
and hydrazine hydrate; after the product was condensed with 8-formilquinoline (2), or alkylation with CH3l (1) and after
condensed with 8-formilquinoline (2°).

The structure was confirmed by H'RMN, C**RMN and single X-ray crystallography metods.
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3. Materiale multifunctionale si nanocompozite - P

DETECTION OF PEROXYNITRITE WITH CHEMICALLY MODIFIED ELECTRODES
BASED ON REDUCED GRAPHENE OXIDE

HOSU loana? PETEU Serban? VASILESCU Alina®

% The National Institute for R&D in Chemistry and Petrochemistry, 202 Splaiul Independentei,
Bucharest, 060021 Romania
® International Centre of Biodynamics, 1B Intrarea Portocalelor, 060101, Bucharest, Romania

Peroxynitrite (ONOQ) is a reactive nitrating and oxidative species that induces oxidative damage in
proteins by several pathways'. Nitration of tyrosine residues by peroxynitrite (ONOO") with the
formation of several species (e.g 3-nitrotyrosine) is considered an indicator of oxidative damage in
proteins. On the other hand, peroxynitrite was shown to be efficiently scavenged by polyphenolic
compounds in red wines®. Our goal is to develop an electrochemical method for the detection of
peroxynitrite, emphasize the effects of this radical on tyrosine and screen the antioxidant activity of
several Romanian red wines based on their scavenging of peroxynitrite radical. To this end, we
investigated as a first step the modification of glassy carbon electrodes with reduced graphene oxide,
and hemin®. Adsorption of hemin on RGO/glassy carbon, electrochemical polymerisation of hemin
and the direct detection on unmodified glassy carbon electrodes are compared as alternative strategies
for the detection of tyrosine and peroxynitrite, using Cyclic Voltammetry, Differential Pulse

Voltammetry and Square Wave Voltammetry.
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SYNTHESIS AND PROPERTIES OF EPOXY-ORGANOLAYERED SILICATES
NANOCOMPOSITES
IANCHIS Raluca', GABOR Raluca', ROSCA losif Daniel’, DONESCU Dan', GHIUREA
Marius', NICOLAE Cristian Andi‘, RADITOIU Valentin', SOMOGHI Raluca', PURCAR
Violeta!, NISTOR Lavinia Cristina’, PETCU Cristian®,
SPATARU Catalin-llie!
'National Research-Development Institute for Chemistry and Petrochemistry-ICECHIM, Splaiul
Independentei 202, 060021 Bucharest, Romania
2Concordia University, Mechanical and Industrial Engineering, 1455 De Maisonneuve Blvd.,
Montreal, Quebec, Canada

Polymer layered-silicate nanocomposites have attracted worldwide attention because of the
enhanced properties such as tensile and thermal properties, heat distortion temperature, resistance to
flammability and reduced permeability to small molecules and solvent uptake. Property improvements
are due the extremely large particle surface area available for interaction with the polymeric matrix
coupled with a high aspect ratio. In this research, both commercially available and synthesized
organolayered silicates were used to make epoxy nanocomposites. The epoxy resin used in this
research includes Epon 862/curing agent tetra ethylene pentamine. The morphology of the composites
was characterized using X-ray diffraction. FTIR spectra confirmed the silicates inclusion into the
polymer matrix. Thermal behavior was evaluated by TGA and DSC. The cured samples have been
characterized by DMA technique. Also, the determination of colour grades for the composites samples
was followed. ESEM micrographs acquired from fracture surfaces of neat polymer samples and

nanocomposites provided insight into the fracture mechanism.
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3 - Materiale multifunctionale si nanocompozite - P

Mechanical Properties of polymers based on the 4- aminostirene

JITARU Raisa, Stefan ROBU, E. VIERU

Institute of Applied Physics of Academy of Sciences of Moldova, Chisinau, R M, raisa@phys.asm.md

The Study of Mechanical Properties of polymers allows establish the deformation regularities and
gives the information which determines the of polymer reaction on external, heat and power impact in
different physical states.

In this paper the results of polymer mechanical properties investigation were represented.

The microhardness (H) in this paper was used. Method in large interval of loads (P) and temperatures
was applied

1.3, 5MuH
H,kr/mm"

30

20 4

10 A

Fig. Dependence of microhardness on the load (deformation effort, P) on indenter.

As it is seen from figure the H(P) represents the clear two-steps form. Microhardness is increased
with increasing the load on indenter. However, velocity of microhardness change by deformation
forces is determined. Analogous course of dependence is observed for layers of thickness in region
near 10- 22 um. The dependence H(P) with time of indentation increase did practically not change:
two-steps form of H change with P increase is saved. However, the step-like character of H change
wherein occurs. Possible, such H behavior with creep modification of polymer materials is connected.
Special investigations carried on such type polymers these assumptions are conformed.

Influence of temperature on H magnitude with a view of assess the glass transition temperature T
(softening) for polymer was studied. Microhardness modifications in interval temperatures of 40 —
75°C were investigated. Temperature of vitrification (softening) Tg as temperature of interval middle
was estimated and in our case for polymer Nel T,=57°C. Value of microhardness in interval
temperature studied was varied from 7 to 12 kg/mm?.

The strength of polymers with structure loosening is connected. In structure of polymer the fluctuated
microbubles were formed which are open and close due to the thermal fluctuations. Hole state of
polymer structure determines strength properties of polymer materials So, the microindentation
process and material sealing are possible connected with the free volume concept.

Jitaru Raisa , report stand,
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GLYCOLS DERIVATES EMULSIFIERS FOR EPOXY SYSTEMS

Magdalena Adriana LADANIUC, DUMITRACHE Liviu, Raluca GABOR, NICOLAE
Cristian, Theodor SANDU, loneta BUJANCA, MARIN Laurentiu

National Research-Development Institute for Chemistry and Petrochemistry-ICECHIM, Splaiul
Independentei 202-6, PO Box 174/35, 060021 - Bucharest, Romania

One of the main areas of application of the epoxy consists of surface coatings. Due to the
relatively high viscosity of epoxy systems their dilution with solvents is required. Environmental
Protection Agency (EPA) limits the degree of VOC (volatile organic compounds) pollution by
limiting the amount of the solvent which used in the production and application of paints ™. The
replacement of organic solvents with water may represent a way of reducing the environmental
pollution. One of the key elements in getting water dispersible epoxy systems is the surfactant which
allows to emulsify the resin ™. In this work we intend to obtain a glycol-based epoxy surfactants. In
laboratory it was successful to emulsify epoxy resins based on diglycidyl ether of bisphenol A
(DGEBA) with the product resulting from the reaction of an epoxy resin with a low molecular weight
modified polyglycols. For this reason, a tetraethylene glycol was used as a polyol component. The
conversion’s degree of the polyaddition reaction between epoxide resin and tetraethylene glycol was
determined by FT -IR spectroscopic method ! and by quantitative chemical analysis. By using the
synthesized emulsifier there were obtained water stable epoxy resin emulsions. Crosslinking was
performed using as hardener aliphatic polyamines (triethylenetetramine - TETA). To study the
reaction of epoxy resin with hardener by Differential Scanning Calorimetry (DSC) method was used
to determine the time evolution of exotherm process by curing water dispersible epoxy systems. Use
of water- emulsifiable epoxy system can be considered as a solution of getting systems corrosion
protection and waterproof concrete or metal surfaces exposed to harsh environments. This will

eliminate the release of harmful organic solvents of the environment and health.
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3. Materiale multifunctionale si nanocompozite - P
CARBON MONOXIDE REMOVAL FROM HYDROGEN FUEL CELL USING

HETEROGENEOUS CATALYST

Adriana Marinoiu!, Claudia Cobzaru?, Constantin Teodorescu®, Daniela Marinescu®, Mircea

Raceanu?, loan lordache!, Mihai Varlam®

National R D Institute for Cryogenics and Isotopic Technologies- ICIT, 4 Uzinei St., Rm Valcea,
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2«Gheorghe Asachi” Technical University of lasi, Faculty of Chemical Engineering and
Environmental Protection D. Mangeron, 71, 70050, Romania

3Research Center OLTCHIM SA, 1 Uzinei St., Rm Valcea, Romania

Proton exchange membrane fuel cells (PEMFC) are a type of fuel cell being developed for
transport applications as well as for stationary fuel cell applications and portable fuel cell applications.
Their distinguishing features include lower temperature/pressure ranges (50 to 100°C) and a special
polymer electrolyte membrane.

Although the PEM cell is completely CO, tolerant, the anode is highly susceptible to CO poisoning
with consequent voltage losses. Thus, the total concentration of CO in the gas stream should be
reduced to below 10 ppm in order to obtain optimum performance.

There still exists a need to develop stable cost-effective catalysts for the PROX reaction with
high activity, selectivity, and tolerance to CO and H,O. Mixed copper manganese oxide catalysts have
been extensively used to remove CO due to their low cost. In this work we are proposing to use the
named catalysts for CO removal for the fuel cell application. The effect of the preparation conditions
of hopcalite (copper manganese oxide) catalyst is investigated for the retention of carbon monoxide at
ambient temperature.

In the present study the hopcalite is prepared by a novel redox and precipitation method. The
catalysts were characterized by means of BET, SEM, EDX, and X-ray powder diffraction.

The catalytic activity was found to be compared favorably with a commercial Hopcalite
catalyst. The results making them potentially useful in the removal of CO for low and medium

temperature PEM fuel cells.
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Mapping of the nitro-oxidative species (NOS) by
microbiosensor-based scanning electrochemical microscopy (UBS-SECM)
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ABSTRACT

The detection of chemicals released by living systems such as NOS is crucial to clarify signal
transduction pathways and advance in vivo toxicology assays. However, these opportunities come
with real challenges for chemists and engineers alike. Lately, the SECM methods have drawn
intensive attraction, due to their simplicity and sensitivity'. Herein we describe an advanced system
for NOS mapping by uBS-SECM, using optimized uBS? multibarrel format to detect several nitro-
oxidative species (NOS) integrated to a recently developed SECM with optimized methods for
sensitive measuring performance. This will allow NOS investigation in model matrices by uBS-

SECM enhanced by optical-electrochemical imaging.

SECM system built with Domini
Line 30 linear modules, 78 nm
theoretic resolution, 2 cm travelling
distance (figure, left). Synthetic
graphene-metalo macrocycle film
sensitive to ONOO" and its detection
calibration curve (right).
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CHARACTERIZATION OF THE MESOPOROUS LONG-CHAIN-MODIFIED SILICA
PARTICLES DOPED WITH OLIVE OIL
NISTOR Cristina Lavinia, SOMOGHI Raluca, PURCAR Violeta, IANCHIS Raluca, PETCU
Cristian, SPATARU Catalin-llie, GHIUREA Marius, DONESCU Dan
National Research-Development Institute for Chemistry and Petrochemistry-ICECHIM, Splaiul
Independentei 202, 060021 Bucharest

Precursors of trialkoxysilanes and tetraalkoxysilanes are usually used for the preparation of
hybrid materials, where one organofunctionalized trialkoxysilanes (as the organic functional groups
providers) are mixed with tetraalkoxysilanes, (e.g. tetramethoxysilane, TMOS or tetraethoxysilane,
TEOS). However, to our best knowledge, the literature about synthesis of mesoporous silica hybrids
from co-hydrolisis of long-chains (C12-C18) alkiltrialkoxysilanes with TEOS is mainly focused on
acid catalyzed sol-gel technique (preparation of hybrid films) or for surface chemical modification.
Thus, so far there are just few reports regarding preparation of long-chain modified silica by based
catalyzed sol-gel process (by a hydrolytic alkaline route). Here we report synthesis of novel
mesoporous silica, stable in aqueous medium, starting from TEQOS, as the main silica source and from
3 different co-precursors: octyltriethoxy silane (OTSO), dodecyltriethoxy silane (DOTEOS) or
octadecyltriethoxy silane (ODTEQS), at two co-precursor/TEOS molar ratio: 1:1 and 1:2. Assessing
the influence of co-precursor's nature (OTSO, DOTEOS or ODTEQS) and ratio (Co-precursor/TEOS
= 1:1 or 1:2) on the physico-chemical properties of the resulted particles is the main go of this work.

— [Sol-gel only|(the reference) (samples prepared by sol-gel)

. — |Silica+surfactant|(samples prepared by sol-gel in the presence of surfactant; oil is not present)
1:1 (molar ratio)
DOTEOS:TEOS |::> — |Silica+surfactant+oil [(samples prepared by sol-gel in the presence of surfactant and oil)

1:2 (molar ratio) | —|[silicatoil/(samples prepared by sol-gel in the presence of oil; surfactant is not present)

ODTEOS:TEOS —Physical mixture|(samples prepq:red by so_l-gel in the presence of surfactant and with oil added
after the end of the sol-gel reaction; oil is just adsorbed on the surface)

OTSO:TEOS

The pristine or oil-doped ODTEOS/TEOS silica particles were characterized by N2 adsorption-
desorption (porosimetry), dynamic light scattering (DLS), and scanning electron microscopy (SEM).
The results showed that the particles average diameter depends strongly of the molar ratios of silica
precursors and of surfactant or oil presence in the reaction system. Variation of the silica co-precursor
type and the presence of the surfactant in the sol-gel system also induced morphology transformation.
The presence of oil in the sol-gel reaction mixture had a visible effect on the inner structure of the
mesoporous silica: mean pore diameter is higher and pore size distribution is broader with the increase

of the length of co-precursor’s hydrophobic chains.
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BIO-FUNCTIONAL FABRICS FOR COMPLEX APPLICATIONS

Loti Cornelia OPROIU", ALBULESCU Viorel Liviu’,
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The paper presents an advanced stage of researches conducted to establish a general procedure
of achieving of woven fabric made by 100% cotton bio-functionalized, a bioactive barrier / physical
type with antiallergy/sedative properties and antimicrobial due to intrinsic antimicrobial properties of
selected polymeric materials having view this criterion.

Allergens and microorganisms are present in our daily lives without we notice this. They come in
direct contact with human skin, the inside of the body by ingestion, with upper airways by breathing
air with pathogens or through textiles that people uses 24 hours from 24 hours.

Clothing fabrics, linens, inner textile decorations and other items in the household, or institutions
such as hospitals, kindergardens and schools or military field, bio-actively treated will have new
properties antiallergy/antimicrobial and will lead to increased quality of life for allergic people/people
with allergy potential by reduce itching and the amount of specific drugs among which cortisol is the
most toxic.

Researches have continued in the direction of establishing an experimental model of obtaining a
cellulosic fabric with active antiallergy/sedative effect followed closely by specialists in the field in
the purpose which may result in a couple of variants of the procedure of bioactive functionalization of
that fabric and can choose the right property /quality tracked by them, in the desired end use for fabric
(body clothing, bedding, etc.), lower cost price, necessary equipment, testing options, etc.

This was possible by using of some products, methods / techniques for obtaining bio-finishing
reagents, their application and testing / characterization of results obtained in an original way:

» Treatments were made with natural extracts containing bioactive compounds with synergistic anti-
allergy/sedative/antimicrobial action by immobilization/binding on cellulosic substrate using polymer
/ polymer precursors, to obtain bioactive composite films after drying phases / crosslinking by gentle
curing with protection protection of bio-layer.

» Were carried out physical, mechanical and chemical characterization of properties for the new
fabrics treated with anti-allergic properties, coated with polymer biocomposites: skin characterization
of humans, determining penetration, and cytotoxic action of bioactive compounds by in vivo studies
on rats and mice; characterize the mechanism of initiation, development and release of mediators in
allergic episode and physical characterization, chemical and colouring effects on textile surfaces.

» It was established a model for achieving functional bioactive surfaces functionalized textiles.

»>It has started contacts with industry (SMEs) in the field of textile production and chemical
processing of cellulose fibers and textile suprefete mixture.

References:
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MORPHOLOGICAL INVESTIGATION OF POLYAMIDE - CELLULOSE
NANOCOMPOSITES
Denis Mihaela PANAITESCU, Michaela Doina IORGA, Adriana Nicoleta FRONE, Violeta
PURCAR, loana CHIULAN, Constantin RADOVICI
National Institute for Research and Development in Chemistry and Petrochemistry, 202 Spl.
Independentei, 060021, Bucharest, Romania

Polyamides show many superior properties such as high melting temperature and good toughness.
Polyamide 11 is a semicrystalline polymer which exhibits several crystalline forms, the a and o’ forms
showing a triclinic structure and &, 8’ or y a pseudohexagonal one. Different nanofillers such as
multiwalled carbon nanotubes and montmorillonite were used in polyamide 11 with the aim to enlarge
its application field.**

Cellulose nanofibers were used as reinforcement in polyamide 11 and their influence on the morpho-
structural characteristics of polyamide matrix was investigated in this paper. X-ray diffraction (XRD),
atomic force microscopy (AFM) and attenuated total reflectance Fourier transform infrared (ATR-
FTIR) were used for this purpose.

XRD investigation revealed the peaks characteristic to the o’ polymorphic form in both neat
polyamide 11 and nanocomposites. ATR-FTIR results confirmed the presence of the o’ form as
majority phase in polyamide 11 and nanocomposites but also the presence of the y phase in very small
amount. AFM investigation emphasized the improvement in nanomechanical characteristics in
polyamide nanocomposites as compared to neat polyamide and the dispersion of cellulose nanofibers

in the matrix.
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THE USE OF BACTERIAL CELLULOSE-POLY (ETHYLENE GLYCOL)
COMPOSITES IN DRUG DELIVERY APPLICATIONS

PAVALOIU Ramona-Daniela, STOICA Anicuta, STROESCU Marta, DOBRE Tanase
2 Faculty of Applied Chemistry and Material Science, University Politehnica of Bucharest, Polizu 1-3,
011061 Bucharest, Romania

Bacterial cellulose (BC) is a suitable material for drug delivery applications due to its
remarkable proprieties, such us: biodegradability, biocompatibility and ready availability.

The aim of this study was to investigate the potential of Bacterial cellulose-Poly (ethylene
glycol) composites (BC-PEG) for drug delivery. In this purpose, BC-PEG hydrogels with various
polymer concentrations were prepared by impregnation method. Swelling behavior and drug release
studies of these hydrogels were performed. Also, the absorption mechanism and the release
mechanism were evaluated.

The composites obtained were stable with improved swelling and release rates. It was found
that polymer composition influences swelling and drug release, best result were obtained at low poly
(ethylene glycol) concentration.

The results obtained suggest that BC-PEG composites can be used in biomedical fields,

especially for application in drug delivery.
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DEPENDENCE OF THE MELT PROPERTIES OF SOME NEW MULTIFUNCTIONAL BIO-
MATERIALS ON COMPOSITION AND MELT PROCESSING CONDITIONS
Doina DIMONIE!, Marius PETRACHE?, Celina DAMIAN? PANDELE Madalina?, Maria
RAPA?, Mihai DIMONIE?, Liliana ANTON!
'National Research and Development Institute for Chemistry and Petrochemistry — ICECHIM, 202

Spl. Independentei, Bucharest, Romania
ZUniversity Politehnica of Bucharest, Splaiul Independentei, 313, Bucuresti, Romania
3SC ICPAO SA, Medias, Romania

In order to achieve new multifunctional bio-materials moldable by some melt processing
techniques into products with short — life, the main parameters which control the bio-hybrids
granulation were studied. The dependence of the melt rheological properties on the composition and
melt processing conditions were also studied. Melts degradability was revealed by MFI, dynamic
viscosity, flow ratio, material colour and extrudates appearance. It is obvious that the MFI increasing
and the dynamic viscosity decreasing, can be associated either with melt fluidity decreasing or with
the blend degradation through macromolecule crosslinking. The blend degradation in the melt state
was also highlighted by the color of resulted granules, which varies mainly from natural to yellow,
beige or brown shades. By controlling the material formulation and the melt processing conditions
new starch blends as granules in natural color that were well processed into finished products were
obtained (Fig.1, 2).
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INFLUENCE OF THE MIGRATION DEGREE OF THE LIQUID COMPONENTS INTO
POLYMERIC MATRIX ON THE PERFORMANCE OF NEW MULTIFUNCTIONAL BIO -
MATERIALS
Doina DIMONIE!, Marius PETRACHE?, Eugeniu VASILE?®, Roxana TRUSCA®,
Maria RAPA®, Mihai DIMONIE®, Liliana ANTON*

National Research and Development Institute for Chemistry and Petrochemistry — ICECHIM, 202
Spl. Independentei, Bucharest, Romania
?SC ICPAO SA, Medias, Romania
%SC METAV Research and Development, C.A. Rosetti, Bucharest, Romania

The field of multicomponent polymer materials includes all cases where polymers are either
mixed with other polymers or with nonpolymeric solid materials’. The degree of miscibility at
molecular level is a parameter which controls the properties of resulted materials and its behavior
during the service life. The design of new materials means not only choosing the components
considering their thermodynamic compatibility but also choosing those working procedure which
ensure a uniform distribution of all components into the polymeric matrix. Into the researches to
achieve new multifunctional bio-materials by multi-components type was observed that the material
performances are controlled by the migration degree of the liquid components into the polymeric
matrix. It was found a working procedure which enhances the performances of new materials based on

starch melt processable by thermoforming.

Surface Fracture
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INFLUENCE OF FILLER PARTICLE SIZE ON MECHANICAL BEHAVIOR OF SOME
NEW MULTIFUNCTIONAL BIO - MATERIALS

Doina Dimonie', Marius Petrache!, Eugeniu Vasile*, Roxana Trusca’, Adi Ghebaur?, Madalina
Pandele’, Maria Rapa®, Mihai Dimonie?, Liliana Anton*
'National Research and Development Institute for Chemistry and Petrochemistry — ICECHIM, 202
Spl. Independentei, Bucharest, Romania
ZUniversity Politehnica of Bucharest, Splaiul Independentei, 313, Bucuresti, Romania
SC ICPAO SA, Medias, Romania
“SC METAV Research and Development, C.A. Rosetti, Bucharest, Romania

The fillers influences the application properties of multifunctional bio-materials by
multicomponents type by many parameters such as: surfaces, chemical compositions, physical
properties, morphology, acidity or alkalinity, ash content, distribution and orientation in polymeric
materials, interaction with matrix, interphase organization, interfacial adhesion, interphase thickness.
Among physical properties particle shape, size and distribution have an important impact on
mechanical, rheological properties and on the characteristic of the degradative processes®. Tensile
strength testing is by far the most popular method of evaluation of filled materials. In researches to
achieve new multifunctional bio-materials by multicomponent type it was observed that the tensile
properties can be better controlled by using naometric filler instead of micrometric those. The material

ability to be thermoformed was improved in this way.
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MATHEMATICAL MODELING OF TRANSPORT PROPERTIES OF SOME IONOTROPIC
ALGINATE HYDROGELS OBTAINED BY CONTROL DIFUSION METHOD
Mihai DIMONIE, Marius PETRACHE, Doina DIMONIE, Liliana ANTON, Inna TRANDAFIR
National Institute for Research and Development in Chemistry and Petrochemistry
ICECHIM, Splaiul Independentei 202, Bucharest, Romania
The hydrogel swelling was describe by the time variation of percentage swelling (or mass

swelling) by using equation (1) in which: S is swelling ratio (percentage swelling), M swelled
hydrogel weight (g), t-time (min), M, is dried hydrogel weight (g), at t = 0 . Diffusion mechanism of

solvent into polymeric networks was describe based on equation (2)*?*, and the diffusion kinetics
was described based on equation (3) and (4)* in which: S = swelling ratio, at time t, M, = swelled
hydrogel weight, at equilibrium K. = rate diffusion constant, B = Si

1 1 ec

A=———0
- - 2 - - - -
(reverse of swelling ratio at balance) . The Ky Sec {ds} diffusion coefficients were
0

determined by the short time approximation method>®’ depicted by equation (5) in which: M si Mec
represent, t = time, r = hydrogel average radius, D = diffusion coeficient

S’%:MfMD (1) 5=M_M°=Kt" (2)
Mo MO

M _ k.M, -m)> (3) orafter integration %:MBI (4)

dt
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The graph Q:ﬂ:{_r was linearized by plotting in coordinates Q, t

2
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resulted straight line has the expression: and p:4{

. The slope of the

D
m.r?

TZ the diffusion coefficient is  _ E{ET.
4

The used method have provided comparative quantitative dates for characterization and
selection of the alginate hydrogels achieved in different reaction conditions. These dates were the
basis for explaining the biological properties of new hydrogels designed for adipose tissue
regeneration.
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A FTIR STUDY FOR POLYMERS IDENTIFICATION FROM INCOMPATIBLE BLENDS
MELTED PROCESSED AS FILMS
Sanda Maria DONCEA, Marius PETRACHE, Doina DIMONIE
National Research and Development Institute for Chemistry and Petrochemistry — ICECHIM, 202 Spl.

Independentei, Bucharest, Romania

The paper aim is to study the possibility to identify by FTIR method - transmission technique —
polystyrene(PS) from incompatible blends with polypropylene(PP).

For this purpose, films of binary blends with have following composition have been achieved
by melt processing techniques: (0 -100) % PS and (100 - 0) % PP. Each spectrum of every films were
analysed considering the following criteria: the existence of false positive peaks, the accuracy and
repeatability of wave numbers, the repeatability of transmittance absorption bands*?2,

The obtained results have shown that there are no false positive bands and the criterium of the
wave number accuracy criterion is fulfilled for all films with PS concentration higher than 5%. The
criteria of repeatability of wave number repeatability and those of repeatability of transmittance are
achieved for all compositions. Another observation from performed studies was that the detection
limit is conditioned by the minimum concentration of 5% polystyrene for which all the vibration
bands are presented in the spectrum.

Therefore, FTIR method can be used to identify PS form blends with PP for all composition

with PS content higher than 5 %.
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! A.Lee Smith — Applied infrared spectroscopy. Fundamentals, Techniques and Analytical Problem-Solving, John
Wiley&Sons, SUA, 1979

2 Japanese Industrial Standards JIS K0117: 2000

® The Sixteenth Edition of Japanese Pharmacopoeia, from 2011, reviewed in 2013, pp. 53-54.
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SULFONATED POLYPHENYLENE OXIDE - POLYMER ELECTROLYTE MEMBRANE
FOR PROTON EXCHANGE MEMBRANE FUEL CELL

PETREANU Irina', Adriana MARINOIU!, Daniela EBRASU*, Amalia SOARE', Mircea
TEODORESCU?
1. National Research and Development Institute for Cryogenic and Isotopic Technologies
2. Politehnica University of Bucharest, Faculty of Applied Chemistry and Materials Science

Proton exchange membranes (PEM) represents one of the main components of the PEM Fuel
Cells playing the role of electrolytic bridge for proton transport from the anode to the cathode. The
proton transfer occurs through ionic channels developed by hydrating the sulfonic acid groups.

Commercial poly(2,6-dimethyl-1,4-phenylene oxide) was modified by attaching the sulfonic
groups to the phenylene moietis and used to obtain the proton exchange membranes by recasting from
solution of the 4-6wt-% sulfonated polymer in dimethylformamide (DMF). Physical and chemical
characterization of sulfonate polymer was made by Fourier Transform Infrared Spectroscopy (FTIR),
titration and thermogravimetric analysis (TGA).

The infrared spectra of sulfonate compound show specific absorbtion peacks at 675 and 1064
cm™. lon exchange capacity (IEC) and sulfonation degree (SD) measured by titration have values
between 1-1.5 meq/g for IEC and sulfonation degree below 23%. The thermal degradation behaviour
was analyzed by thermogravimetry.

The membrane was studied by Scanning Electron Microscopy in the dry and hydrated state.
The SEM images show a homogeneous structure of the dry film and a tendency to develop some
channels on the film surface in the hydrated membrane.

The membrane based on sulfonate poly(2,6-dimethyl-1,4 phenylene oxide) provide an

appropriate environment for proton transfer.
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PREPARATION OF POLYMER-SILICA HYBRID LATEXES
AND SOL-GEL-DERIVED FILMS
Purcar Violeta, lanchis Raluca, Spataru Catalin-llie, Raditoiu Valentin,
Cristian Nicolae Andi, Dan Donescu, Cristian Petcu, Somoghi Raluca,
Nistor Cristina Lavinia, Ghiurea Marius
National Research-Development Institute for Chemistry and Petrochemistry-ICECHIM, Splaiul
Independentei 202, 060021 Bucharest

Polymer/silica hybrid materials obtained through in situ emulsion polymerization and sol-gel
process, using organic monomers and inorganic precursors, have been received attention in recent
years because they are environmentally friendly, have good mechanical properties’?, and present
promising applications in coatings, adhesives, electronics, catalysis®, etc. In the present work, we
prepared polymer-silica hybrid latexes by emulsion polymerization of styrene (St), butyl acrylate
(BuA) and 2-hydroxyethyl methacrylate (HEMA), followed by hydrolysis and polycondensation of
different inorganic precursors (tetraethoxysilane (TEOS), methyltriethoxysilane (MTES),
isobutyltriethoxysilane (IBTES), diethoxydimethylsilane (DEDMS), vinyltriethoxysilane (VTES)).
The obtained latexes, both as materials placed into plastic vials as well as films deposited onto clean
glass slides (dried at room temperature), were characterized by various techniques including: Fourier
Transform Infrared spectroscopy (FT-IR), UV-Vis spectroscopy, thermal gravimetric analysis (TGA)
and contact angles (CA). CA analysis showed that the hybrid latex film with HIB4+TEOS/VTES has
high hydrophobic properties. Analysing the FT-IR spectra of all hybrid latexes, a strong absorption
band of Si-O-Si groups in the spectral region between 1250-1000 cm™ (asymmetric stretching
vibration) was observed, which confirms the silica network. The surface reflectivity of the latex films
was changed as function of the organic group from the inorganic precursor used in the synthesis. The

thermal stability of hybrid latexes is improved owing to the introduction of inorganic precursors.

Fig. 1 — Profiles of water droplets on latex films synthesized with: St-BuA-HEMA (HIB2); St-BuA-
HEMA-VTES (HIB4); HIB4+TEOS/MTES (1); HIB4+TEOS/IBTES (2); HIB4+TEOS/DEDMS (3);
HIB4+TEOS/VTES (4)

' B. You, N. Wen, Y. Cao, S. Zhou, L. Wu, Polym. Int. 58, (2009), 519-529.
2W. Liao, H. Teng, J. Qu, T. Masuda, Prog. Org. Coat. 71, (2011), 376-383.
¥ C. Sanchez, K.J. Shea, S. Kitagawa, Chem. Soc. Rev. 40, (2011), 471-472.
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PROPERTIES OF SOME MULTIFUNCTIONAL BIOMATERIALS DERIVED FROM
MICROBIAL BIOTECHNOLOGY
Nicoleta RADU!, Aurora SALAGEANU 2, Ana Aurelia CHIRVASE?®

!|.N.C.D.C.P. ICECHIM Bucharest, Biotechnology Department, 202, Splaiul Independentei street,
District 6, Bucharest
2 I.N.C.D.M.l. CANTACUZINO Bucharest, 103, Splaiul Independentei street, District 5, Bucharest

Several species of fungi produce citrinin, a mycotoxin harmful to the hepatic and renal systems [1-5].
For this reason, the study for safety is necessary to evaluate the toxicological effect of fungal
bioproducts obtained from solid state or submerged biosynthesis. So, in our study we evaluate the
content of mycotoxin in some fungal products and the cytotoxicity effect of them. The study regarding
citrinin content revealed a content of product obtained by solid state biosynthesis a maxim content of
145 mg/Kkg. In the case in which the biomaterials are obtained in submerged media, in the intracellular
materials the citrinin concentration was 82.71mg/kg (or 0.827 mg citrinin/kg wet biomass). In the case
of extracellular product obtained in submerged media, the mycotoxin content fluctuate in the range
(7+24.5) mg/kg. Study performed “’in vitro’” with product obtained in submerged media on fibroblast
murine cell lines, reveals a cytotoxicity effect at the concentration more than 60 pug/mL.

Key words: fungal metabolites, fibroblast murine cell, cytotoxicity.
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STUDY ON THE POLYMER MEMBRANES FUNCTIONALIZATION PARAMETERS
T. Sandu, R. Somoghi, A. Sérbu, A. M. Florea
National Research- Development Institute for Chemistry and Petrochemistry-
INCDCP-ICECHIM, Splaiul Independentei 202, Bucharest 060021, Romania

The aim of the present study was to investigate the ability of controlling the conversion
(functionalization degree-FD) value of a polymer membrane in its reaction with glutardialdehyde
(GA). A functionalized membrane was obtained, being intended to be further used for enzymatic
composites useful in catalytic separations. The polymer membrane was prepared using a mixture of an
acrylonitrile-vinyl acetate copolymer (AN-AV, with a ratio of AN/ AV in the monomer mixture of
2.35) with polyvinyl alcohol (PVA). According to literature, polyacrylonitrile-based membranes are
often used as supports for enzyme immobilization [ The PVA was introduced in order to allow the
membrane functionalization with glutardialdehyde. There are five parameters of the functionalization
reaction: the amount of membrane, the GA volume, the catalyst volume, the time and the temperature
of the reaction. To check the effect of each parameter, there were prepared various samples of
functionalized membrane.

Pure membrane and samples of functionalized membranes were characterized in terms of their
chemical composition (FD) by a chemical method and checked qualitatively by modern methods
(FTIR). The determined FD values prove that it is possible to control the functionalization conversion,
since FD can be increased by increasing the amount either of membrane or of GA. FTIR spectra of
functionalized membrane are not significantly influenced by the FD values, confirming only that there
occur changes in the chemical composition as a consequence of functionalization. The obtained

functionalized membrane samples are able to covalently immobilize enzymes.
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STUDIES ON APPROPRIATE ACRYLONITRILE-METHACRYLIC ACID MATRIX FOR
MOLECULAR IMPRINTING OF HYPERICIN
Ana-Mihaela Florea'?, Andrei Sarbu®, Stefan-Ovidiu Dima®, Steluta Apostol*,
Teodor Sandu®, Gheorghe Hubca?
National Research and Development Institute for Chemistry and Petrochemistry ICECHIM, Splaiul
Independentei 202, Bucharest
ZPolitehnica University of Bucharest, Splaiul Independentei 313, Bucharest

Introduction: Molecularly Imprinted Polymers (MIPs) are extremely selective materials due to
their molecular recognition ability towards the template molecules, even in complex mixtures. MIPs
are able to mimic natural recognition entities, such as antibodies and biological receptors, because the
voids created in the polymer matrix are complementary to the target molecule in size, shape, and
functional groups®.

Methods: Four copolymer matrices were tested for the imprinting of hypericin, a natural
compound with pharmacological activities. Acrylonitrile-methacrylic acid copolymers (AN-MAA)
with different content of MAA: 10, 15, 20 and 25% (wt%) were synthesized. The obtained
copolymers were dissolved in dimethylsulfoxide, followed by hypericin adding. The pearls were
obtained by dripping the copolymer solution with a syringe in a coagulation bath.

Results: The molecular imprinting with hypericin for all AN:MAA matrices was demonstrated
using Gel Permeation Chromatography (GPC). The pearls were dissolved in dimethylformamide in
order to obtain a 0.1% solution. The experimental results show that the copolymer matrices retain
different quantities of hypericin, although they are imprinted with the same concentration (5%).The
best matrix seems to be AN:MAA 85:15, and further studies will be carried out, in order to understand

and explain the imprinting mechanism.
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Fig. 1. Two of the AN:MAA matrices imprinted with 5% hypericin.

1 Vasapollo, G., Del Sole, R., Mergola L., Lazzoi, M.R., Scardino, A., Scorrano, S. and Mele, G., 2011, Molecularly
Imprinted Polymers: Present and Future Prospective, Int. J. Mol. Sci., 12, 5908-5945;
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SYNTHESIS AND CHARACTERISATION OF COMPOSITE MATERIALS BASED ON
POLYPROPYLENE AND GLASS FIBRES

Maria SONMEZ? Mihai GEORGESCU?, Mihaela NITUICA?,
Laura ALEXANDRESCU?, Denisa FICAI®, Anton FICAI®

2National R&D Institute for Textiles and Leather—division: Leather and Footwear Research Institute,

93 lon Minulescu St., Bucharest, Romania; maria.sonmez@icpi.ro

® POLITEHNICA University of Bucharest, Faculty of Applied Chemistry and Material Science; 1-7 Polizu

St., Bucharest, Romania.

Composite materials based on polypropylene (PP) and glass fibres (GF) offer a very competitive
property/price ratio. Polymers can be modified with different fillers, which enhance the mechanical,
thermal, and wear resistance properties of matrix [1]. PP, one of the most widely used plastics, has
been the subject of intensive studies with the objective to improve its mechanical properties. PP/GF
composites are generally produced in two steps; namely the fibre/matrix impregnation and then
composite forming. The most common impregnation processes are extrusion (using chopped fibres),
strand impregnation (using fibre filaments) and compression molding (using glass-mats) [2]. The
fibre/matrix adhesion plays also an important role. For adhesion to occur it is essential that intimate
contact is established between the matrix and the fibre [3]. The present work present the fulfilment of
composite materials based on isotactic PP and short GF. Amino-functionalized GF were obtained by
chemical modification of the type E GF by using 3-aminopropyl)triethoxysilane. However, to ensure
good interfacial adhesion and stress transfer across the interface, chemical or physical interactions
between the matrix and the fibres need also to be formed due to their inert nature. The better
interfacial adhesion is assured by the use of maleic anhydride grafted PP and amino-functionalized
GF. The obtained composite materials were tested from the point of view of composition, morphology

and mechanical properties.
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with thermoplastic matrices doped with fibres and disperse nanofillings for materials with special
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3. Multifunctional materials and nanocomposites - P

STUDY ON THE SYNTHESIS AND PHYSICAL - CHEMICAL CHARACTERIZATION OF

SOME 5, 6 - BENZOCOUMARINES
Alexandrina NUTA*, Ana — Alexandra SORESCU*, V. RADITOIU*, Viorica AMARIUTEI*
*Research&Development National Institute for Chemistry and Petrochemistry — ICECHIM, 202

Independence Street, District 6, 060021, Bucharest, Romania

As an important class of organic heterocycles, coumarin derivatives have been widely reported
to exibit various biological activities*?, especially with regard to antioxidant and anti-inflammatory
activities. Further, coumarin derivatives also show outstanding optical properties, which render them
useful across a wide variety of applications, such as brightners, laser dyes, nonlinear optical
chromophores, as well as fluorescent labels and probes in biology and medicine®*,

The aim of the work was to synthetize and characterize eight new 5,6-benzocoumarins,

coresponding to the general formula (I).

)
R1 =H, CgHs, CgH11, n-C4Hy, is0-C4Hg, 3-OCH3-C3Hg, CoHs

R, = H or Ry and R, from a morpholinyl ring

The results of physical-chemical characterization (purity, melting point, IR, UV-VIS and
fluorescence spectra) and structural resemblance with some natural compounds, such as odors and
natural dyes, may recomand this type of compounds as an ecological alternative for UV protection

both of textiles and cosmetics.

! Kontogiorgis CA, Handjipavlou-Litina DJ, J Med Chem, 2005, 48, 6400-6408

2Hamdi N, Puerta MC, Valerga P, Eur J Med Chem, 2008, 43, 2541-2548

3Liu XG, Cole JM, Waddell PG, Lin TC, Radia J, Zeidler A,J Phys Chem, 2012, 116, 727-737

*Yu TZ, Zhang P, Zhao YL, Zhang H, Spectrochim Acta A: Mol Biomol Spectrosc, 2009, 73, 168-173
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3 Multifunctional materials and nanocomposites - P
GRAFTING OF CYCLOOCTENE ON STYRENE-BUTADIENE ELASTOMERS BY RING-

OPENING METATHESIS POLYMERIZATION

SPURCACIU Bogdan*, GHIOCA Paul*, IANCU Lorena*, GRIGORESCU Ramona*,
BUJANCA loneta*, DRAGUTAN Valerian**, DRAGUTAN lleana**

* National Institute for Research & Development in Chemistry and Petrochemistry,
202 Spl. Independentei, 060021, Bucharest, Romania
** Institute of Organic Chemistry "C.D. Nenitescu" of the Romanian Academy, Bucharest,
202B Spl. Independentei, 71141 Bucharest, Romania

Styrene-butadiene block-copolymers (SBS) with different vinyl content were synthesized via
anionic three stages sequential polymerization, in cyclohexane solution, initiated with n-butyl lithium.
By introducing different amounts of electron donors in the polybutadiene block synthesis the vinyl
group’s content of the elastomer was controlled.

The resulted styrene-butadiene block-copolymers with different vinyl content were grafted
preferential at the vinyl groups, using cyclooctene, by ring-opening metathesis polymerization
(ROMP), following the reaction:

-ECHZ—CI:HHTH-CHZEIFECHZ-CH=CH-CH2—]EECH2— (.I‘.H}n‘ +q O

CeHs  cH=CH, l CeHs

-I;CHZ—(.I‘.HHCH-CHZHCHz-CH=CH-CH2—]#CH2— (.I‘.H}n‘
CH

CEHE
"Then T,
CH
2l lq

The ROMP grafting reactions were performed in toluene, in the presence of Grubbs Il catalyst
(1,3-Bis-(2,4,6-trimethylphenyl)-2 (imidazolidinylidene) (dichlorophenylmethylene) (cyclododecene
tricyclohexylphosphine) ruthenium.

The grafted SBS block-copolymers were characterizated by Gel Permeation Chromatography
(GPC), Fourier Transform Infrared Spectroscopy (FT-IR), Differential Scanning Calorimetry (DSC),
Nuclear Magnetic Resonance Spectroscopy (C* and C** NMR), and Thermo-gravimetric Analysis
(TGA).
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INFLUENCE OF AMINO ACID-BASED SURFACTANTS ON THE SYNTHESIS OF TiO,
NANOCRYSTALLINE POWDERS
Dana VARASTEANU?, Aurelia PISCUREANU, Irina CHICAN®, Raluca SOMOGH]I*,
Victor FRUTH?
'National Institute for Research & Development in Chemistry and Petrochemistry —
ICECHIM, 202 Spl. Independentei, Bucharest, Romania
2"Ilie Murgulescu™ Institute of Physical Chemistry, 202 Spl. Independentei,
Bucharest, Romania

The preparation of crystalline titania by the sol-gel method implies often surfactant templating. The
most common are cationic surfactants, such as cetyltrimethylammonium bromide*?, but the literature
also indicates anionic surfactants, such as sodium dodecyl sulfate’ and sodium dodecylbenzene
sulfonate®. The introduction of surfactants can control the shape, size and morphology of inorganic
nanoparticles”.

In this study we report the synthesis of TiO, by surfactant-assisted sol-gel technique in alkaline
catalysis, using amino acid-based surfactants: sodium lauroyl-glycinate and sodium lauroyl-
glycylglycinate. TiO, powders were obtained through the hydrolysis of titanium precursor titanium
tetraisopropoxide TTIP, at a molar ratio H,O: surfactant: TTIP of 15:0.1:1. For comparison, TTIP was
hydrolysed under identical conditions in the presence of water, without adding surfactants.

The recorded X-ray diffraction patterns revealed that in the absence of surfactants only anatase phase
is formed upon calcination at 500°C, while the use of amino acid-based surfactants lead to a partial
transformation of anatase phase into rutile phase. For sodium lauroyl-glycylglycine the crystalline
phase composition is 88% anatase phase and 12% rutile phase and for sodium lauroyl-glycine the
crystalline phase composition is 67% anatase phase and 33% rutile phase.

Beside the transformation of the anatase phase in rutile, which can be corroborate with the thermal
decomposition of surfactants, a major influence of surfactants is the significant reduction in the size of
powder particles of titanium dioxide, determined by DLS technique, from micrometric to nanometric
dimensions.

! R. Linacero, J. Aguado-Serrano, M. L. Rojas-Cervantes, Preparation of mesoporous TiO2 by the sol-gel method assisted
by surfactants, J. Mater. Sci. 41, 2006, 2457-2464

2 R.Vijayalakshmi, K.V. Rajendran, Influence of Surfactants on the Synthesis of TiO2 Nanoparticles, Advances in
Technology of Materials and Materials Processing, 11[2], 2009, 63-68

¥ C. Zhang, R. Chen, J. Zhou, J. Cheng, Q. Xia, Synthesis of TiO2 films on glass slides by the sol-gel method and their
photocatalytic activity, Rare Metals, 28(4),2009, 378-384

*1. Popovici, D. Perniu, L. Isac, R. Cioc, A. Duta, Surfactant assisted control over morphology and surface properties of
sprayed TiO2 thin films, Revue Roumaine de Chimie, 56(10-11) , 2011, 1075-1080
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3 Materiale multifunctionale si nanocompozite - P
NANOCOMPOSITES WITH APPLICATIONS IN ASPHALT ROAD AREA
Gabriel VASILIEVICI*, Mihaela BOMBOS*, Raluca GABOR*, Dorin BOMBOS**
") National Research and Development Institute for Chemistry and Petrochemistry, ICECHIM
Bucharest, 202 Splaiul Independentei

**) Petroleum - Gas University of Ploiesti, 39 Calea Bucuresti,100520, Ploiesti, Romania

Humidity and low temperatures in the cold season, favor a large number of freeze-thaw cycles, which
accelerate the degradation of asphalt by microcracks. Such cracks appear also at high temperatures
typical of the warm season. Surface treatments consist in applying a thin protective layer on the wear
surface, using "hot" or "cold" technologies. The role of these coatings is the preventive maintenance
from the negative effects of sunlight (UV radiation, temperature) and water (by freeze-thaw cycles).
These treatments are applied in order to fill existing defects (pores, cracks) or as a wear course. The
use of nanoparticles based nanocomposites dolomite and / or calcium carbonate in the asphalt road
aims to obtain a nanocomposite asphalt that favor increasing the life of the road pavement, improving
resistance to heavy traffic, sealing surface, increasing the stability of asphalt at excessive
environmental conditions and increasing resistance to solvent attack. The nanoparticles were prepared
by grinding in a 6 Fritsch Pulverisette laboratory mill shaft. For the preparation of nanocomposites
have used commercial block copolymers of styrene / butadiene / styrene (SBS). Characterization of
nanocomposites was achieved by dynamic mechanical analysis (DMA) and thermogravimetric
analysis. Samples were conditioned in molds with a hydraulic press for 5 min. at 160 kgf/lcm® and
120°C. DMA curves - the storage (E ') and loss tangent (tan 8) with temperature were determined by
applying an oscillating force and measuring the deformation of the sample material and implicit
dynamic viscoelastic response of asphalt nanocomposites. Thermogravimetric analyzes have shown

the thermal stability of nanocomposites asphalt until 200°C.

[1] WILLEY-VCH,UlImann's Encyclopedia of Industrial Chemistry, sixth Edition, 2002;

[2] Fawcett A.H., Mcnally T. (2000) Blends of Bitumen with Various Polyolefins, Polymer, 41, 14, pp. 5315-5326;

[3] Fawcett A.H., McNally T. (2001) Blends of bitumen with polymers having a styrene component, Polymer Engineering &
Science, 41, 7, pp. 1251-1264

[4] M. Bubélik, A. Beck, J. Baladincz, J. Hancsok, Development of deposit control additives for diesel fuel, Petroleum & Coal
51(3) 167-175, 2009.
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Multi-electrode array to monitor reactive species in high throughput format

Ji XUEPING?, loana S. HOSU?, Cui MIN?, Zhao HAIYAN?, Jujie REN**,
Serban F. PETEU**
! Department of Medical Chemistry, Hebei Medical University, 361 Zhongshan East Road,
Shijiazhuang, 050017, PRC.
2INCD Chimie si Petrochimie, Splaiul Indepedentei 202, 60081 Bucuresti Romania
¥ Department of Chemistry, School of Science, Hebei University of Science and Technology, 70
Yuhua East Road, Shijiazhuang Hebei Province, 050018, PRC
e-mail contact: >* renjujie@yahoo.com, ** sfpeteu@umich.edu

The multi-electrode electrochemical formats (ME) are apt for array design (MEA) towards high
throughput cell monitoring. Our goal is to develop an improved MEA to determine concurrently
several reactive species (RS) involved in fast interactions in vivo (figure, left). First, the RS-sensitive
films were synthesized, optimized and applied to electrodes and their response time, linear range,
detection limit were examined™™. Next, MEA with nests of three electrodes (working, reference,
auxiliary) were made with transparent cylinders in a multi-well MEA format (figure, right). The next
step is to merge the RS-sensitive films into the multi-well MEA and to test the performance of the
entire system. This improved design has a strong potential for miniaturization.

....Cl.
NO, DNODH-{
l v_h.g".v.‘ - MY 2.0
A

Acknowledgements: 1.S.H. thanks for funds via PN0909-2013 “Nucleu”; C.M., Z.H., X.P.J., JJ.R.,
and S.F.P. acknowledge mobility from P.R.China-Romania Bilateral 41-19 2013; S.F.P. also thanks
for PN-11 184/2011 from MEN-CDI (formerly ANCS) via UEFISCDI. A.M. Popescu and R. Oprea
are credited for initial assistance.

1. X.P. Ji, J. J. Ren et al., Biosensors & Bioelectronics 2007, 23, 241.

2. X.P. Ji, J. J. Ren et al., Analyst 2010, 135, 2092.

3. S.F. Peteu, S. Szunerits, R. Boukeroub et al., Analyst 2013, 138, 4345
4. S.F. Peteu et al., Analytica Chimica Acta, 2013, 780, 81.
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3. Multifunctional materials and nanocomposites - P

PROVES CONCERNING THE INTERCALATION OF POLYACRYLAMIDE INTO
KAOLINITE INTERLAYER SPACE BY CERIUM ION INITIATED POLYMERIZATION
Anamaria ZAHARIA!, Katja Jankova ATANASOVA?, Andrei SARBU', Anita-Laura
CIRIPOIUY, Stela IANCU", Monica DULDNER?, Cornel MUNTEANU?,

Victor FRUTH- OPRISAN®
'National Research-Development Institute for Chemistry and Petrochemistry - ICECHIM, Splaiul
Independentei 202, district 6, 060021 Bucharest, Romania
% Technical University of Denmark, Department of Chemical and Biochemical Engineering, Danish
Polymer Centre. KT.DTU Bygning 227 2800 Kgs. Lyngby, Denmark
¥ Institute for Physical chemistry of the Romanian Academy of Sciences ““Ilie Murgulescu™, Splaiul
Independentei 202, district 6, 060021 Bucharest, Romania

The polyacrylamide (PAAm)-modified kaolinite was synthesized by cerium ion initiated
polymerization of acrylamide on the surface of kaolinite plateles (Scheme 1). Five samples were
synthesized using different PAAm/kaolinite ratios. The PAAm/kaolinite nanocomposites were
characterized in terms of morphology (by SEM), thermal behaviour (by TGA), composition (FTIR)
and of diffraction bands position (XRD).

.;) oo
(NH4)2Ce(N03)6 ﬁ ; Ky (29.9%PAAM)
C;H;NO Z?
B ——
H%O
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Scheme 1. Cerium ion initiated polymerization of XRD patterns of pure kaolinite and

Intensity (a.u)
K
E

acrylamide on the surface of kaolinite layers. polyacrylamide modified kaolinite.

The TGA tests revealed the amount of organic matter loaded and also the thermal stability of
new inorganic/organic materials. FTIR spectra of the new nanocomposites materials with different
concentration of PAAm displayed not only the characteristic bands of the kaolinite but also of the
PAAmM, proving the presence of the inorganic and organic structures in the final material and showed
important changes in the kaolinite inner surface OH region through intercalation with polyacrylamide
chains. XRD analysis showed an extension of the kaolin interlayer space. All these characterization
techniques confirmed the intercalation process of PAAm chains into kaolinite interlayer space

occurred successfully.
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A MODELING STUDY OF POLYLACTIDE SYNTHESIS BY REACTIVE EXTRUSION
lonut BANU?, Jean-Pierre PUAUX®, Grigore BOZGA?
4University Politehnica of Bucharest 313 Spl. Independentei, sector 6, 060042 Bucharest, Romania;
®Universite Claude Bernard-Lyon 1, 69622, Villeurbanne Cedex, France

The reactive extrusion is a promising technique used for polymer synthesis, appropriate for systems
where the necessary reaction duration is of the same magnitude order with the residence time
achievable inside the extruder. The work presents the main results of a study regarding the reactive
extrusion of L-lactide to polylactide. The experimental work was performed on a laboratory twin
screw extruder with the possibility to control temperature profile on ten regions along the axis. Due to
the lack of an appropriate tracer to measure the flow and mixing of the L-lactide/polylactide mixture
in the twin-screw extruder, these characteristics were obtained by a simulation study of the residence
times distribution (RTD) using a commercial software. The ability of this simulator to calculate the
fluid mixing inside the extruder was confirmed by comparing the calculated RTD profiles with
experimental RTD curves obtained on the twin-screw extruder. The simulated RTD was further used
in the modeling of reactive extrusion process, by the means of the classical axial dispersion model.
The polymerization kinetics was described by a model developed from own experimental data
obtained in batch reactors. The transport coefficients of the polymeric species were considered
identical and calculated from the moments of the RTD data. The mathematical model included
balance equation for initiator and monomer, as well as equations describing the axial evolutions of
moments for live and dead polymer species distributions. The calculated conversion and number-

average molecular weight values were in a good agreement with the measured ones.

1. J.P.Puaux, I. Banu, I. Nagy, G. Bozga, Macromolecular Symposia 2007, 259, 318.
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ADSORPTION ISOTHERMS IN MOLECULARLY IMPRINTED POLYMERS
Stefan-Ovidiu DIMA, Andrei SARBU, Ana-Mihaela FLOREA,
Tanta-Verona IORDACHE, Steluta APOSTOL
The National Institute for Research and Development in Chemistry and Petrochemistry ICECHIM,
Splaiul Independentei 202, Bucharest, Romania

Introduction: Molecularly imprinted polymers (MIPs) are extremely selective materials that
are characterized in literature using many and diverse methods’. Using adsorption isotherms at
equilibrium or in dynamic conditions is one of these methods.

Method: Eight adsorption isotherms (Linear, Langmuir, Freundlich, Jovanovic, Bradley,
Stirling, Reciprocal, and Freundlich extended) and three kinetic adsorption models (Lagergren first
order, pseudo second order, and Elovich) were applied to the experimental data obtained after the
imprinted sorbents (MIPs) and the non-imprinted sorbents (NIPs) were submitted to batch adsorption
experiments. The models were evaluated using three relevant statistic methods (adjusted R square,
reduced chi-square test and sum of relative standard errors) combined together in a more powerful
statistic tool: sum of normalized errors (SNE).

Results and discussions: For diosgenin MIPs, the order of all eight adsorption models,
according to the “minimum SNE” criteria, is: Stirling > Freundlich > Linear > Freundlich extended >
Bradley > Langmuir > Reciprocal > Jovanovic. The fact that Freundlich isotherm describes better than

Langmuir the adsorption process suggest the heterogeneity of pores.

008~ @ DMIPAN:AA:I0 ® NIP AN:AA 90:10 ® D-MIP AN:AA 80:20, ¢i =0.1% © NIP AN:AA 80:20, ¢i=0.1%
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Fig. 1. Adsorption isotherms in diosgenin MIPs for: a) equilibrium data; b) kinetic data.
The pseudo second order kinetic model fits the best the kinetic data, suggesting that the rate-
limiting step may look like a pseudo-chemical adsorption because of the non-covalent interactions that
take place in the recognition process between template and imprinted matrix.

! Mayes, A.G., Whitcombe, M.J., Synthetic strategies for the generation of molecularly imprinted organic polymers,
Advanced Drug Delivery Reviews, 2005, Vol. 57(12), 1742-1778. DOI: 10.1016/j.addr.2005.07.011
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Steam reforming of ethanol on Pt/Al,O3 catalyst

Danuta GHITA, Dorin Stanica EZEANU, Paul ROSCA

Petroleum-Gas University of Ploiesti, Blv. Bucuresti, nr. 39, Ploiesti

Ethanol reforming process was performed using Pt catalyst supported on Al,O; prepared by
impregnation method. The catalyst was tested in a fixed bed reactor at atmospheric pressure over a
temperature range of 300 to 500°C established by using an automatic panel control. Different flow rate
of ethanol from renewable sources (with different alcohol %) was used as raw material for the
experiment. The catalyst was prepared and characterized by N, adsorption/desorption, XRD, XPS and
TGA techniques.

The results of different studies carried on ethanol steam reforming have shown that the main reaction
is staged by a number of secondary reactions. The gaseous products resulting from the reaction were
analysed on-line using a gas chromatograph Varian CP-3800 equipped with a thermal conductivity
detector (TCD). Helium was used as carrier gas. Previous to reaction, catalyst was reduced under
flowing hydrogen at 550°C for 6 h.

The ethanol conversion was almost 90% in the whole range of temperature studied. Thus on the
alumina support, the conversion of ethanol is good, but the yield of hydrogen is low because the
system reaction is promoted by the dehydration reaction which consumes hydrogen to ethane in
ethylene saturation. Regarding the outlet gas composition, we conclude that the formation of ethylene
by dehydration reaction is catalyzed by acids and support centers and is even more intense as the
support acidity is higher, a fact mentioned by Iwasa and Takezawa'. Al,O3 support which has higher
acidity compared to other support used in literature will increase the ethanol dehydration to ethylene,
but due to its saturation by hydrogenation of ethylene leads to the lower H; yields.

The catalytic results indicate that Pt/Al,O5 catalyst can be used as versatile and stable catalyst for

steam reforming ethanol reaction involving new research directions in this area.

! Iwasa, N., Takezawa, N., Reforming of ethanol-dehydrogenation to ethyl acetate and steam reforming to acetic acid over
copper-based catalysts, Bulletin of the Chemical Society of Japan, 64, 1991, p. 2619-2623.
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[ SIMULTANEOUS PRODUCTION OF y-BUTYROLACTONE, FURFURAL ALCOHOL
AND 2-METHYL FURAN IN A COUPLED ADIABATIC REACTOR ]
[ Ahtesham JAVAID, Costin Sorin BILDEA ]
[University Politehnica of Bucharest, 1-7 Polizu, 011061, Bucharest, Romania ]

A coupling process of the hydrogenation of furfural (FFA) and the dehydrogenation of 1, 4-butanediol
(BDO) has been studied for the simultaneous production of y-butyrolactone (GBL), furfural alcohol
(FOL) and 2-methyl furan (2MF) in a fixed bed adiabatic reactor, under different conditions of
reaction temperatures and hydrogen to feed ratio. The coupled process has advantages like; easy
temperature control, improved yield, good energy efficiency and optimal hydrogen utilization.

C,H,0, + C,H,0, - C,H,O + C,H,0, + H,0

A plant model is built in ASPEN Plus. The feed Furfural and 1, 4-butanediol is fed at 10 kmol/hr and
20 kmol/he respectively at 220 °C is introduced in the adiabatic reactor. The hydrogen to feed ratio is
maintained at 15:1. The conversion of both reactants >99 % with uniform tempearture profile along
reactor length.
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Figure 2 Reactor Profiles (a) Temperature (b) Molar
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EXPLOSION PARAMETERS OF GASEOUS ETHYLENE-AIR MIXTURES IN
ELONGATED CYLINDRICAL VESSELS
C. Movileanu®, D. Razus', V.Giurcan' and V. Gosa®
L«|lie Murgulescu” Institute of Physical Chemistry, Bucharest, ROMANIA

Explosion propagation of gaseous ethylene—air mixtures with various concentrations between
3.0 and 14.0 vol.% and initial pressures between 0.20 and 1.10 bar was experimentally investigated at
ambient initial temperature, using 5 closed cylindrical vessels with L/D (length to diameter) = 1.0 —
20.7 with central or bottom ignition. The maximum explosion pressures pmax, the explosion times Gmax
and the maximum rates of pressure rise (dp/dt)max are strongly influenced by the length to diameter
ratio of the vessels, by the position of ignition source, by the initial pressure and composition of the
flammable mixtures. Even when important heat losses are present, linear correlations pmax = f(po) and
(dp/dt)max = f(po) were found for all examined fuel-air mixtures, in all closed vessels. For both central
and bottom ignition, higher rates of pressure rise were observed in the early stage of explosion
propagation™? (where a cvasi-spherical flame, characterized by a fast flame speed, propagates) as
compared to later stages of the process, characterized by lower flame speeds.

Flame propagation in elongated vessels with asymmetrical ignition is characterized by lower
explosion pressures and rates of pressure rise in comparison with the case of symmetrical ignition.
This fact is assigned to the strong disturbance of the spherical propagation of the combustion wave®.
The heat losses appearing in the last stage of explosions occurring in asymmetrical vessels have been
estimated from the differences between the experimental and adiabatic maximum explosion pressures.
These heat losses are higher when the asymmetry ratio L/D is higher and were found to depend
linearly on the initial pressure.

In many experiments, strong pressure oscillations were observed in the later stage of
explosions. Their amplitude depends on mixture strength and pressure, as well as on L/D. All data
were examined in comparison with recently reported results' on deflagrations in cylindrical vessels
with central ignition and with parameters describing the adiabatic isochoric combustion of flammable
mixtures (maximum explosion pressure and maximum rates of pressure rise), computed by means of

recent models.

References

[1] C. Movileanu, V. Gosa, D. Razus, J.Hazard. Mater., 235, 108-115 (2013).

[2] C. Movileanu, D. Razus, V.Giurcan and V. Gosa, 8" Intern. Mediterranean Symp. on Combustion,
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THERMAL STABILITIES OF SOME ALDEHYDE-2,4-DINITROPHENYLHYDRAZONES
DERIVATIVES

Adina Magdalena MUSUC?, Jeanina PANDELE CUSU*®, Dumitru OANCEA"
®Romanian Academy ”’llie Murgulescu” Institute of Physical Chemistry,
202 Spl. Independentei, 060021 Bucharest, ROMANIA.
®Department of Physical Chemistry, Faculty of Chemistry, University of Bucharest, 4-12 Regina
Elisabeta Blvd, 030018 Bucharest, ROMANIA.

The derivatives of 2,4-dinitrophenylhydrazone [2,4-DNPHs] type have acquired special
relevance for the analysis of carbonyl compounds such as aldehydes and ketones® % Identification of
carbonyls by their 2,4-DNPHs are made by column and thin-layer chromatography. An important
aspect with regards to the GLC separation of the 2,4-DNPH derivatives lies in their thermal stabilities.

The characteristic features of these compounds are primarily of interest for risk assessment and
also for structure—property relationship analysis®”.

The thermal stability of some aldehyde 2,4-dinitrophenylhydrazones has been studied using
differential scanning calorimetry (DSC) technique. The crystalline solids are thermally stable and start
to decompose after melting. Non-isothermal DSC curves, recorded at several heating rates, were used
to evaluate the melting properties and the kinetics of thermal decomposition. Both isoconversional and
model fitting methods were used for the evaluation of the kinetic parameters. Based on the results of
the model free method, a kinetic model was derived and the kinetic parameters were obtained by
means of a multivariate non-linear regression. A good agreement between the experimental and fitted

data was found.
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NEW ANTIMICROBIAL AGENTS WITH ACTIVITY AGAINST MULTI-DRUG
RESISTANT MICROORGANISMS GRAM-POSITIVE
PINTILIE Lucia®, Olga DOROBAT® CAPROIU Miron Teodor?, Maria MAGANU?
TANASE Constantin', NEGUT Catalina®

! National Institute for Chemical-Pharmaceutical Research and Development, 112 Vitan Av., 74373
Bucharest 3, Romania

2 Organic Chemistry Center "C.D.Nenitescu", 202 B Splaiul Independentei, Bucharest 6, Romania.

® National Institute for Infectious Diseases "Prof. Dr. Matei Bals ", 1 Dr. Calistrat Grozovici street,
Bucharest 2, Romania

Quinolone compounds are characterized by a more rapid bactericidal activity and by a much
wider antibacterial spectrum. They are active both Gram-negative and Gram-positive microorganisms,
and the recently discovered intracellular development microorganisms (Legionella, Mycoplasma,
etc.), or even acid-resistant bacilli (M. tuberculosis and M. leprae). Sphere of use of quinolones has
expanded more from wurinary tract infections in acute and chronic systemic infections
(bronchopulmonary infections, osteoarticular, septicemia and endocarditis), chronic infections
(chronic bronchitis, purulent osteoarthritis, chronic prostatitis, cystitis and chronic sinusitis).Resistant
bacteria threaten virtually all classes of antibacterial agents and quinolones are no exception to this.
But 4-oxo-1 ,4-dihydro-quinolones have proved less affected by bacterial resistance compared with
other antibacterial agents.

Were obtained by chemical synthesis, a series of compounds that are registered in the
following general structure (Fig. 1), and were characterized by physico-chemical and antimicrobial
activity.

0
Rs COOH
|
Ry N
Rs ||?1

Fig.1 General structure of the new compounds synthesized
where: R; = ethyl, Rg = F, Cl, R;= heterocycle, Rg=CI, H

Four compounds, which showed the best antibacterial activity against microorganisms
collection: FPQ-27, FPQ-30, FPQ-28 and 6CIPQ-28, were tested against 30 strains of methicillin-
resistant Staphylococcus aureus isolated in Laboratory Microbiology of the INBI ,, Prof. Dr. Matei
Bals” during 2012.

From the four compounds, the best antimicrobial activity was obtained for FPQ-30, all strains
were inhibited at a concentration less than 8 ug/ml
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Trends additives for motor fuels
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**) Petroleum - Gas University of Ploiesti, 39 Calea Bucuresti, 100520, Ploiesti, Romania

Using of additives in motor fuels aims to improve their performance without changing the fuel
composition . The shortcomings of fuels are due either of low performance of some classes of
hydrocarbons present therein, or by the absence for all kinds of hydrocarbons, of some characteristics
necessary for optimal functioning of the internal combustion engine. On the other hand the
requirements for pollution reduction and high toxicity of some hydrocarbons that are found in
combustion fumes, have caused changing of the oil processing or of the catalysts used for it. Thereby
some fuel characteristics were improved and the presence of additives is not necessary (e.g. octane
additives for gasoline) and other fuel characteristics worsened requiring increased concentration of
additives (e.g. lubricating additives in fuels with a low sulfur content). The main additives used for
gasoline are anti-knock, antioxidants, anti-ice additives, detergent-dispersants, corrosion inhibitors,
additives to prevent deposits in the combustion chamber, valve seat recession protection additives,
dehazers additives, antistatic additives, corrosion inhibitors, and for diesel fuels are antioxidant
additives, cold flow additives, lubricants additives, ignition improvers, detergent-dispersants,
antifoaming, biocides, antistatic additives and reodorants'™. Reducing pollutant emissions from motor
vehicles has been the subject of countless legislative initiatives over time. Last European document
who makes references to the specifications of oil is Directive 2009/30/EC of the European Parliament

whose decisions are binding on all Member States. The directive introduces a mechanism to monitor
I

and reduce greenhouse gas emissions. This document states that the introduction of detergent -

dispersant additives type is obligatory as it contributes to clean engines and thus to reduce emissions.

[1] WILLEY-VCH,UlImann's Encyclopedia of Industrial Chemistry, sixth Edition, 2002;

[2] M. A. Silin, L. V. Ivanova, E. A. Burov, V. N. Koshelev, E. G. Bordubanova, Synthesis and Testing of
Polyalkenyl Succinimides as Components of Detergent Additives for Motor Fuels, Petroleum Chemistry, 2012, Vol. 52,
No. 4, pp. 272-277; [3] EP 0 295 789 B1, 1995, Exxon Chemicals; [4] M. Bubalik, A. Beck, J. Baladincz, J. Hancsok,
Development of deposit control additives for diesel fuel, Petroleum & Coal 51(3) 167-175, 20009.
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KINETIC STUDY ON THE CONTROLLED RELEASE OF ANTIBIOTICS FROM
POLYMERIC DOSAGE FORMS
Evelina DRAGOMIR, Paula POSTELNICESCU

Faculty of Applied Chemistry and Materials Science, University ““Politehnica” of Bucharest, 1 Gh.
Polizu Street,011061, Bucharest, Romania

The aim of controlling the drug delivery is to achieve more effective therapies while eliminating
potential for both under- and overdosing. Controlled delivery systems include the maintenance of drug
levels within a desired range, the need for fewer administrations, optimal use of drug and increased
patient compliance *.

In the design of drug delivery system, it is necessary to study and optimize the drug delivery profile
specific for the release kinetics.

Over the past three decades, because the oral dosage forms are generally made of polymers in which the
drug is dispersed, the controlled release from a polymeric matrix was a problem of special interest in
the area of pharmacokinetics.

A large number of mathematical models were developed to describe the release of drugs from matrix
systems . They can be classified according to the controlling physical mechanism of release of drug
(diffusion, erosion, osmosis).The choice of an appropriate model strongly depends on the type of drug,
type of excipients and composition of the oral dosage form. Thus, it is crucial to identify an adequate
model for a specific drug delivery system.

The aim of this paper is to simulate the kinetics of some antibiotics by using diffusional models (the
classical unsteady state Fick’s diffusion equation having appropriate boundary conditions and the
Higuchi model). In order to illustrate the validity of the selected models, comparisons with
experimental profiles obtained in simulated intestinal fluid (pH 7.4) and reported in the recent
literature are presented. The predictions of the mathematical models are useful to improve the oral

administration of the considered antibiotics.
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A COMPARATIVE ANALYSIS FOR PERFORMANCES OF DOUBLE AND THREE
CONCENTRIC TUBES HEAT EXCHANGERS
RADULESCU Sinziana, NEGOITA Irena Loredana, ONUTU lon
University Oil-Gas of Ploiesti, Department of Petroleum Processing and Environmental Engineering,
39 Bucuresti Blvd., 100680, Ploiesti, Romania

The paper presents results obtained to cooling a petroleum oil in concentric tube heat exchangers. The
heat exchangers analyzed are double and tri-concentric tubes. Compared to double tube heat
exchanger, in which the hot fluid flows through the central tube and cold fluid flows through the
annular space, in a triple concentric-tube heat exchanger the cold fluid flows through the central tube
and the outer annulus and the hot fluid flows through the inner annulus, thus the energy of hot fluid is
transferred in two opposite directions. Advantages of a triple concentric-tube heat exchanger
compared to double tube heat exchangers are the larger heat transfer surface area per unit length and
higher overall heat transfer coefficient due to higher fluid velocities fluid in the annular space.
Therefore, the heat transfer from one fluid to the other is enhanced”.

A triple concentric-tube heat exchanger designed and built for working conditions in the laboratory?
has been tested experimentally to cooling of oil with water by network®. The geometrical data of heat
exchanger and experimental data (flow, inlet and outlet temperatures) obtained for a set of
experimental tests are used in determining the performance of a double tube heat exchanger. For both
heat exchangers are calculated and compared the overall heat transfer coefficients and the heat

exchange surfaces. The obtained results are consistent with literature data.

! Batmaz E.,Sandeep K. P., Calculation of overall transfer coefficients in a triple tube heat exchanger, Heat Mass Transfer,
vol. 41, p. 271-279, 2005.

2 Radulescu S., Negoita I. L, Onutu I., Heat Transfer Coefficient solver for a Triple Concentric-tube Heat Exchanger in
Transition Regime, Rev. Ch., vol. 63, p. 820-824, 2012.

® Radulescu S., Negoita I. L, Onutu I., Popa M., Heat transfer coefficients for cooling oil products in triple concentric-tube
heat exchangers, ECCE9, Hague, Netherlands, 21-25 aprilie, 2013.
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HIGH VACUUM DISTILLATION FOR @ -3 FATTY ACIDS ESTERS SEPARATION

Nicoleta Gabriela STEFAN', Cristina ENASCUTA"?, Emil STEPAN?, Alexandru TULUC,
Valentin PLESU*, Jordi Bonet RUIZ®, Petrica IANCU*
1 University Politehnica of Bucharest, Romania
2 National Research and Development Institute for Chemistry and Petrochemistry, Bucharest,
3 University of Barcelona, Department of Chemical, Spain

The purpose of this work was to improve the quality of fish oil omega-3 supplements by
increasing their concentration.

Fish oil is a rich source of ®-3 polyunsaturated fatty acids triglycerides. Particularly two -3
fatty acids, eicosapentaenoic acid (EPA, 20:5) and docosahexaenoic acid (DHA, 22: 6) are important
functional constituents of the human body (Rossi P. et al., 2013).

These fatty acids are compounds with low vapor pressure and this aspect requires advanced
distillation techniques as high vacuum distillation (Shurong W. et al., 2013).

Because fatty acids esters have significant lower boiling points than the triglycerides from fish
oil, it was necessary a preliminary step of fish oil transesterification. Alkaline-based transesterification
reaction with ethanol allowed the obtaining ethyl esters of ®-3 polyunsaturated fatty acids (Wang W.
etal.,, 2012). Then, high vacuum distillation was applied to increase the concentration of ®-3
polyunsaturated fatty acids. A separation scheme on three steps was proposed: two steps of high
vacuum thin film distillation (~10% mbar) and finally short-path distillation (~10 mbar) (Jtefan N.
G. etal. 2013).

Thin film distillation is a special high vacuum technique which uses the differences in
volatility to enrich fractions in certain compounds. The separation process was conducted in a
laboratory-scale Thin Film Distillation Plant (DSL5 from UIC GmbH). Short-path distillation is based
on differences in mean free path of the molecules according to their dimensions, due to very high
vacuum. Short-Path Distillation Plant (KDL5 from UIC GmbH).

The fatty acids esters composition from different fractions was analyzed using a gas-
chromatograph coupled with a mass spectrometer as a detector. According to the GC-MS
chromatograms, o -3 fish oil ethyl esters were concentrated from ~35% to ~87%.
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LIGNIN-BASED OIL-SORBENT PRODUCT

Reznikov Ivan V., Savitskaya T.A., Tsygankova N.G., Nevar T.N., Grinshpan D.D.

Belarussian State University, Minsk, Belarus
Scientific-Research Institute of Physical and Chemical Problems, Minsk, Belarus

Lignins is a large group of aromatic polymers with p-coumaryl, coniferyl and sinapyl alcohol fragments
randomly conglomerated together to compose cell walls of plants and maintain the integrity of the
cellulose/hemicellulose/pectin matrix. Lignin is the second most abundant natural polymer.

Nevertheless for a long time lignin is known as a waste material. For a long time the simplest way of lignin’s
utilization is using it as a fuel. Unfortunately, due to the fact that it undergoes only incomplete combustion and releases
a number of hazardous gaseous products under thermal treatment the application of lignin as a a fuel nowadays
is environmentally unfriendly. Employments of lignin as an additive or a binder to thermosetting resins and
thermoplastic blends, as well as a source of wide range of chemicals that can be used for production of synthetic
polymers following producing bio-ethanol from lignin makes lignin a perspective bio-resource, though it is still far
from being economically profitable.

Hydrolyzed lignin has an absorptive capacity of up to 4 g/g, is cheap, features buoyancy in the oil-saturated state,
and forms with oil solid products which are easy to remove from the water surface and are suitable for obtaining fuel
granules and pellets’. Such granules and pellets containing in their composition occluded oil have a calorie content from
25 to 40 MY kg, whereas the caloric content of the source lignin is 17-22 MJY kg. This makes it possible to utilize the
waste oil sorbent in the form of a solid fuel, which confers important advantages over other sorbents. At the present time,
in spite of the various proposals for using lignin, which is a large-tonnage by-product of the hydrolysis industry, it has not
found wide application and is accumulated at enterprises, occupying large territories and threatening the environment. In
the Republic of Belarus such an ecologically unfavorable situation takes place in Rechitsa and Bobruisk. Therefore, the
possible future application of lignin as oil sorbent will eliminate both ecological marine problems and the ecological

problems of cities Rechitsa and Bobruisk.

1 Rheological properties of disperse systems based on hydrolyzed lignin and oil/ T. A. Savitskaya,l. V. Reznikov, V. A.
Shcheglov,N. G. Tsygankova, G. M. Telysheva, D. D. Grinshpan// Journal of Engineering Physics and Thermophysics,
Vol. 85, No. 3, May, 2012
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Hydrodesulfurization of middle petroleum distillates
Sorin ION”, Vasile MATEI"
*Department of Petroleum Processing Engineering and Environmental Science, Faculty of Petroleum Technology and

Petrochemistry, “Petroleum-Gas” University Ploiesti

Abstract

Hydrotreating middle petroleum distillates, particularly gas oil, has experienced a surge during the last decades
owing to several reasons. Gas oil use, especially Diesel fuel, has been subject to severe regulations concerning sulfur
content for environmental reasons. Other distillates are subjected to hydrodesulfurization prior to catalytic treatment
thorugh cracking or hydrocracking. Lowering sulfur content is presently achieved on Mo or W sulfide catalysts promoted
with Co and Ni sulfide, on alumina bed support (classic industrial system), in trickle-bed reactors. The present paper aims
to describe the characteristics of flow through trickle-bed reactors and the mathematical apparatus thereof. It is necessary
to take into account that upon hydrotreating middle distillates at pressures above 50 bar and temperatures around 340-
400°C, the raw stock will be in a liquid state, while the hydrogen required for hydrotreating will be in a gaseous state.
Therefore, all data pertaining to kinetics as well as reactor sizing, need to take into account the concept of liquid holdup.
Calculating liquid holdup for the reactor may be performed either using fluid velocity through the reactor, or through

empirical formulas containing flow invariants above the catalytic layer.
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FROM BIODIESEL PRODUCTION PROCESS
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department of Sibiu

One of the major consequences of biodiesel industry development is getting a high amount of
glycerin as a byproduct, which is obtained in a weight ratio of 1/10 glycerol/biodiesel [1]. Also
because of inadequate purity, it is impossible to use residual glycerin in pharmaceuticals and
cosmetics.

Glycerol recovery can occur by chemical and bio-chemical conversion [2], or by conventional
catalytic conversion, within a process called acetalization [3]. Following that process dioxanes and
dioxolanes that may have different uses are obtained.

This paper provides a general description of the residual glycerol recovery into a more valuable
chemicals, namely glycerol formal, where the acetalization reaction between glycerol and
paraformaldehyde is promoted by an acid catalyst. Glycerol formal is a low toxic solvent used for a
wide variety of applications in pharmaceutical and cosmetics industry including anti-parasite
veterinary injectable, intramuscular injections, sulphadiazine and trimethoprin preparation and as an
improving agent of biodiesel proprieties at low temperatures.

The glycerol formal synthesis from glycerol and paraformaldehyde was conducted both with a
solvent and a solvent-free when water removal was made through distillation. The solvent free process
gave very good results, higher conversions and can be considered a green process.

General equation for glycerol formal synthesis in acid catalysis is :
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1. Xiaohu Fan, Rachel Burton and Yongchang Zhou, Glycerol (By'oroduct of Biodiesel Production) as
% %)uzré:e for Fuels and Chemicals - Mini Review, The Open Fuels & Energy Science Journal, 2010,
2.John Alexander Posada Duque, Design and Analysis of Technological Schemes for Glycerol
Conversion to Added Value Products, Phd thesis, 2011 ] o
3.Claudia Santibanez, Maria Teresa Varnero, Mauricio Bustamante, Residual glycerol from biodiesel
manufacturing, waste or potential source of bioenergy: a review, ChileanJAR, 71 (3), 2011
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