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The high rates of global development produce anthropogenic changes that added to natural ones decrease life, ecosystems and natural resources with excessive land use and waste generation. Agriculture iIs one of the
pillars of our increasing world population society and countries which have large agricultural resources, such as Spain, also produce vast amounts of residues, that can produce environmental hazards on the
environment. A way of overcoming environmental issues found in this research group, given the agricultural use of land in our country, Is the transformation of agricultural residues into renewable and enormously
valuable materials and substances, closing in this way an industrial cycle, reaching at the same time solutions for economic and environmental problems, with the added bonus of avoiding other that are often non-
renewable ones. The developed processes avoid the use of toxic substances and achieve maximum reduction of energy expenditure, I.e., by using renewable vs. conventional energy demanding ways of activation.
Some processes Implemented in our research group are base don materials capable of competing with commercial ones, I1.e. for immobilization of enzymes for biodiesel and nutraceuticals production, developing
renewable biomaterials to be used as matrices for regenerative medicine, conversion of liquid wastes to fine chemicals and bio hydrogen, avoiding the need to use petroleum derivatives, design of non hazardous
catalysts prepared from own Company s wastes for environmental protection or multivalorization of fruit juice processing wastes into chemicals, pectin and biomaterials for tissue engineering of hard and soft tissues.

Projects: “Systems for recovery of aqueous effluents with contaminants valorisation and reduction of wastes”(IDI-20091139), “Valorisation of agriresidues as biomaterials for dental implants” (IPT-2011-1935-310000),
Applications of biodiesel waste with catalysts produced from own company’s residues” (1DI1-20121298), “Valorisation of Spanish agriresidues for advanced uses” (PIE 201460E105), “Preparation of biomedical materials from
Industrial wastes” (PIE 201480E103).
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transformation of a by-product from the orange juice manufacturing process. Journal of Cleaner Production, 168 (2017) 746. Beverage waste derived biomaterials for tissue engineering. Green Chemistry 19 (2017) 4520.

Patents: M. Yates, M.A. Martin-Luengo, et al. Procedure to obtain multifunctional and renewable materials from sunflower oil production residues” (P201130303), “Procedure to obtain immobilized enzyme on material derived
from agri residue” (P 201330114), “Preparation of biocompatible materials from beer production residues (P200803331, W0O/2010/058049).
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/ e 0 COMNMODT LIRS Multivalorization of fruit wastes
Renewable eneries are considerad as one possible solution to world enerey crisis, being biodissel one of the most stodisd. Three paﬂlwa}rs to cleaner pla’[fﬂﬂll chemicals- This research used an industrial waste from juice production as RRM to develop materials that can
Eic*_iie_e—:; _:-r-:-_i'jcﬂm:__aa}eates ca. 10% ;:IEE*-:; == 2 sub product, ﬂﬂa11-aadin__z_m 2 :‘1n _zhﬂ:ii prices, mh::j the jﬂ:m . . d <ol be utilized as biocompatible scaffolds for osteoblasts and chondrocytes growth, employed in tissue
e 1_11;25?{‘,:4?;3;1?02“:: E‘;ﬁ;‘hmﬁﬂfﬁﬂ i;”$:151;;§ gy .:EE;T;E_ ;:ff*“ﬂmjf;”;'a ;L};:f e CDHVEHHDIIEIL IMNICTOWAVC ATl S01ar engineering, valuable extracts that can be used as nutraceuticals and pectin. All of these have much
processes, Sl additives, atc. transformation of a -IJF—P]’_'DC]_LIC{'_ from the orange higher value th.an the o.rigin:_al raw material, pectin can be priced up to 1 euro/g. chlorogenic acid i1s
A biodiezel producineg company contacted our sroup with the aim to valorise glycerol. The residuoss of thiz indostry were luiEE E'El_{:m = roCess Ca 120 Curos/g, Caffeic acid 3-5 CUfOS."g and .espe.mally me s;affolds that are usua]l}.’ mad?’ b}'
tranzformed into catalysts 1o produce glycerol ethers. The catalysts prepared in thiz way are in fact Ecomaterials and their J N rng p synthetic methods using non RRM materials with high fabrication costs and sold at prices higher

origin makes them competitive with commercial ones. Production of ethers with more than theee glycerol molacol ez competes
with diethers and thos control of the selectivity iz important. Etherification of glycemol with acid catalysts was Dbond to be M. Yates =, D. Huerta b, V.T.¥. Martin b, M_A_ Martin-Luengo ® &, &
difficult to control, however, the catalytic transformation of zlycenol into ethers, carried out with basic catalysts allows more
controllable sesults. A bibliographic ssamch showed allaline and alkaline eanth oxide catalysts that achieved interesting
oonversions with sslactivities to di- and tri-glycenols. at 220 °C (20 h) giving rize t0 higher glycernol converzions on the more https://doi.org/10.1016/j jdepro_2017 09069 Get rights and content
bazic catalysts: 5 % (MzO). 5B % (Ca0), BO % (510) and BO % (BaQ). Fusthermome, the use of heterogenecus catalysts ' )
derived from the azriresidues, compared to homosensouns bazes has the added bonosz: of being easily zeparated Fom the
reactants and products for reose with the comespondineg economic benefits and by camryvineg oot the reaction in the absence of

than 100 euros/g, while the residues used here have prices lower than 100 euros per ton Therefore
there are clear environmental and financial incentives in transforming this wastes into valuable
substances and materials.

The procedure consists in sequential extractions of antioxidants, pectin and finally the preparation
of a biocompatible material, giving priority to the latter due to its importance as a renewable
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solvent, in thiz work only filtering the catalvat was nesdad. with evident sconomic and environmental advantages. scaffold for tissue engmeenng -
The conditions vsad ©or glycemnl stherification were chosen with catal vatzs from sunflower odl produoction agriresiduoss (FEP45), ngh]_'lghtﬁ
given their composition of alkaline (21§ % EK) and alkaline canth cations (3 % M=, 7 % C3) make them of basic natore,
Adsorbed acetic acid indicated that RP45 contained basic centres of low (100-200 °C), medivm (200-500 °C) and high basicity + Cleaner produchon of platform chemmcals from I'monene a by-product gevre
(350-550 °C) and can catalyse FKnoevenagel comdensation meactions. aof » = e .'P.‘
orange juice indusiry. s

+ Design of econommic low toxncity catalysts.

]

« Compariscen of conventional, microwave and solar achvations.

et s + Solar achivahon favours countries with high amounts of sunhght.
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I P s, + Using orange peel oil versus purified hmonene improves the economy
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