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PROLOGO

Foi no ano 1985, cando se estableceu un vinculo entre os quimicos do norte
de Portugal e de Galicia organizando aquel | ENCONTRO GALEGO PORTUGUES DE
QUIMICA. Xa pasaron 34 anos daquel primeiro ENCONTRO que os profesores José
Luis Costa Lima, José Luis Figueiredo, Gonzalo Vazquez Uia, Juan Vieites Bautista de

Sousa, Pelayo Rubido Muiiiz e José Varela Cardama puxeron en marcha.

Neste ano 2.019 os ENCONTROS GALEGOS PORTUGUESES acadan a sua
vixésima quinta edicidn, coa mesma ilusion coa que aqueles pioneiros se puxeron en
marcha e, tamén, coa mesma idea: Os ENCONTROS deben ser un punto de encontro

entre os profesionais da quimica das duas naciéns irmans.

En recordo daquel Primeiro ENCONTRO hoxe volvemos sobre os nosos pasos
e reunimonos na cidade de Santiago de Compostela que nos veu nacer aquel 14 de
novembro de 1985, pero este XXV ENCONTRO xa non é s6 un punto de reunién entre
portugueses e galegos €, xa un espazo onde se xuntan persoas que tefien a quimica
por profesién non sé na peninsula Ibérica senén, tamén, mais ald das nosas fronteiras.

Como ten que ser, xa que a quimica é unha ciencia sen fronteiras.

A quimica é unha ciencia que abarca todas as facetas da vida e, tamén, sirve
de base para outras disciplinas e, entre todas, poder facer unha sociedade mais xusta
e préspera. Por iso é importante que as persoas que estean a traballar na quimica, xa
sexa na vertente cientifica como na sua aplicacion empresarial, tefian un punto de
encontro onde pofier en valor o seu cofiecemento, onde establecer vinculos de

colaboracion futura para un maior avance da quimica e, en definitiva, da sociedade.

Espero e desexo que este XXV ENCONTRO GALEGO PORTUGUES sexa rico en
conclusiéns, que permitan mellorar a vida das persoas e aportar solucidns aos graves
problemas que temos neste planeta chamado Terra. Estou seguro que asi sera. Pois a
cidade de Santiago de Compostela, meta de preregrinaxe e cidade que invita a
reflexién é o mellor marco onde facer este Congreso e, de paso, render homenaxe a

aquel primeiro ENCONTRO e aos seus promotores.

Finalmente so espero que os desexos cos que vides a este XXV ENCONTRO
GALEGO PORTUGUES DE QUIMICA se vexan cumpridos. Grazas por vir e grazas aos
pioneiros dagquel ENCONTRO GALEGO PORTUGUES DE QUIMICA

Dr. Manuel Rodriguez Méndez
Decano Colegio Oficial de Quimicos de Galicia.
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Pyrolysis of leather wastes from the footwear industry —
preliminary results

D. Direito', R.M. Pildao", A. Crispim’, A.M. Ribeiro’"
" CIETI, Instituto Superior de Engenharia do Porto, Rua Dr. Anténio Bernardino de Almeida, 431, 4200-072
Porto, Portugal
*asr@isep.ipp.pt

Most of the leather used by the footwear industry (more than 70%) is produced from skins and
hides tanned with chromium sulphate [1]. The production of leather goods, especially shoes, gives
rise to wastes that amount to 15 — 20% of the entry leather [2]. As an example, the European
footwear industry generates between 1x10° to 2x10° tons per year of leather wastes [1]. In the
last few years, various investigations have been carried out in order to find alternatives to the
disposal of these residues in landfills. Several processes have been developed to treat the leather
residues that include, among others, combustion, pyrolysis, chemical treatment (oxidation and
hydrolysis) or direct application of the wastes [2]. Pyrolysis is the thermal degradation of wastes,
in the presence of an inert atmosphere, producing a solid phase (biochar), a liquid phase (bio-oil)
and a gas phase composed mainly of CO,, CO, CH4and H; [3]. Several authors have reported
work on the pyrolysis of chromium tanned leather wastes [4, 5, 6].

This work presents preliminary results on the slow pyrolysis of leather wastes from the footwear
industry, carried out in a vertical semi-batch reactor with an internal diameter of 9.7 cm. A sample
of 95 g of dry finished leather, with particle sizes in the range of 4-5 mm, was pyrolyzed from
ambient temperature to 875 °C (inside the reactor), using a heating rate of 20 °C/min. Nitrogen
was used as the carrier gas at a flow rate of 0,214 kg/h. After the maximum temperature in the
reactor was reached the experiment was extended for an additional 15 min. During each run,
several samples of the gas phase evolved were captured in Tedlar bags. At the end of the
experiment, the masses of biochar and bio-oil produced were weighed and the gas samples were
analysed in a Dani 1000 DPC gas chromatograph. The yields of the various phases obtained
were char — 27.9%, bio-oil — 29.0% and gas — 43.1%. The biochar was characterised in terms of
its proximate analysis (volatiles — 3.7%, ashes — 21.6%, fixed carbon — 74.7%) and its higher
heating value (HHV = 5518 cal/g). The bio-oil had an HHV of 3611 cal/g and a density of 1.1 g/lcm?
at 15 °C. The biochar presented a HHV greater than that of the initial leather waste (4848 cal/g).

The evolution of the volumetric percentage of gas phase produced as a function of the
temperature inside the pyrolysis reactor showed that at 100 °C there was the formation of CO,
(4.01%), CO (1.14%), traces of H, and no CH.. The maximum CO, concentration (6.41%) was
reached at 202 °C, following which it decreased as the temperature continued to rise. At 518 °C,
CO and CH4 had maximum volumetric percentages of 8.91% and 3.17%, respectively. The most
produced gas was H,, with a maximum of 14.55% at 637 °C. This investigation showed that the
pyrolysis of leather wastes can provide products that may be used as fuels or as feedstock for the
production of other chemicals.
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