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Summary of the project and objectives

The purpose of the project is to avoid or minintise deforestation of some species of
trees, such as quebracho, mimose, chestnut, mambeklonea and tara. Tanning
agents extracted from these species are commosly insleather tanning. The study
proposes to replace such vegetable tanning aggnéswine tanning extract obtained
from a waste of the wine industry.

The project intends to prove the industrial fedisybof the proposal in terms of quality
of the leather obtained using this new “grape” aottr

The developed process in the project provides atiyp®senvironment impact by
reducing excess of wine waste, valorising this nmetand making a more sustainable
method.

The advantages of the demonstration project caubmenarised as follows:

- lower deforestation of some tree species

- maximum valorisation of a low profitable by-pradu

- reduction of the energetic costs necessary ®ictncentration of the vegetable
tannins

- reduction of logistic costs using local availablpetable extracts and avoiding
overseas sources

A health related advantage can be added by avodtlisyg formation at workplaces
in the tanning industry. A powder-based product dee substituted by a liquid
solution.

Participants in the project comprise two alcohalqucing companies: La Alcoholera de
La Rioja, Ebro y Duero, S.A. (Spain) and VillapagaP.A. (ltaly); a tannin chemical
trader: Comercial Godo, S.L. (Spain); two tannepesducing most of the vegetable
tanned leather in Spain: Curtidos Lancina, S.Avifi® leather), Sociedad Aragonesa de
Curticion de ovinos, S.A. (SARCO) (sheepskin); ather Research Centre: AIICA
(Spain); and the adminstration D.G. Calidad Amlaentonsejeria de Turismo, Medio
Ambiente y Politica Territorial of the Spanish Rewl Government of La Rioja.

The project started characterising the wine wasten fdifferent types, origins and
fractions to test possible different tannin contémitowed by trials to be carried out at a
pilot plant scale with the selected fraction and ifdustrial scale testing of the whole
process. To do that, a prototype for the tannimagkibn and concentration process was
designed and built up to produce enough quantifiégrape” tannin extract. Then they
were applied at industrial level at the two taneeparticipating in the project, being the
quality of the leather assessed. Waste productergeu from the new process were
also analysed to assess outlets of the obtainguidmuct.

The process developed in the project is environatignfriendly because it reduces
deforestation and minimises the excess of grape s&eeorder to obtain a better
valorised product.



Techniques, methodology, and results

Europe accounts for 66% of the wine productiorhenworld market.
A mapping of wine production was carried out in@rdo have the best knowledge

about grape waste availability, in terms of thelysia of its economical viability. The
most important European wine-producing countriesFaance, Italy and Spain.

Wine production in Europe

Other countries
CE 14%

France

Spain
27%

Italy
29%

In the wine process, wine pomace and lees arer@utaiThe pomace contains stalk,
peel and seed.

Grape Amount

Wine 70-72%
Pomace 10-12%
Lees 3-4%
Volatile compounds 17-12%

Taking into account the tannin content, the optifredtion came out from seeds with
values ranged from 6 to 16%.

Grape pips composition

Grape pips Content

Oil 14-20%
Tannin content 6-16%
No tannin content 8-14%
Insoluble content (fibers) 72-50%

From every 100 kg of grapes, between 1.22 and By1& degreased seed flour can be
obtained.



Oil extraction

To extract tannins in aqueous medium, the oilt@oinwas previously removed with
hexane from crushed pips.

This oil was characterised by T
Layer Chromatography and by ( Fatty acids Content
chromatography proving mineral o

cerids, methylic esters, triglyceric Saturated compounds 340
and fatty ~acids, being mai Unsaturated compounds 57%
unsaturated compounds.

Grape oil characteristics are validated in humansamption. Nowadays, grape pips
can be sent to oil extraction companies.

Grape seed oil can be used in the leather manuifagias alternative to crude oil in the
fat-liquoring process on vegetable hide.

Tannin extraction

As grape tannins from seed are insoluble in coldhairwater, the degreased crushed
seed was treated with sodium metabisulphite in @gsiemedium, under high
temperature and pressure in autoclave, in ordeinttoduce sulphonic groups and
increase solubility of tannins in water.

The tannin content was analysed by the filter-bedthod in which the tannin solution
passes through a bell which contains standardiadaso hide powder.

f Tamins obtained from grape seed v

l F‘ i 7& characterised for their properties

\ comparison with commercial tannin extr:

; * b by diromatography, obtaining a simi
behaviour to quebracho.

The tannin structural type was determine

the tannin reaction towards hgethloric acic

and formaldehyde. Condensed tan

(catechin) are not decomposed by &
5 35 & | unlike the hydrolysable tannin (pyroga
5 R = tannin). Grape tannin from seed contail
mixture of structural types.

Chestnut
Quebracho
Mimose
Valonea
Grape seed

The process conditions to obtain grape oil anditaertract were optimised to obtain
lab-scale tanning extract for the pilot tannerglgi



Tannin extraction at small scale

To scale up the process, a si
extractive equipment was desig
and built up in order to ¢
knowledge about the tani
extraction process with vapc
pressure. The atnin extractio
process was validated in t
equipment, which showed i
feasibility to scale wup ti
demonstration prototype with 1
aim of obtaining enough product
industrial tannery trials.

Tannin extraction at semiindustrial scale

The prototype designed and built up includes atgla

Tannin extraction plant

Tannin concentration plant, which includes
Ultrafiltration section
Nanofiltration section

Waste water treatment plant

Tannin extractive plant Tannin concemtraplant



Waste water treatment ple

Tannin extraction protocol

The degreased and crushed seed is treated withunsodnetabisulphite under

temperature and pressure in agueous medium iexthactor. Metabisulphite produces
the sulphitation and therefore the solubilisatibiamnin molecules. In these conditions
11.4% of grape seed is solubilised.

The treated seed, which remains inside the auteclavwashed with clean water to
reduce its tannin content, and the washed waterirgddt is collected to be used in the
following extraction with new seed.

Washed
watel

New seed L—p» ' Tannin solution

I

Treated seed —<—  Water (wash)

|

Washed treated seed

The washed and treated seed, which contains 60Rtirafdity, is pressed to increase
the amount of washed water collected.



Tannin concentration protocol

The tannin solution obtained is settled and lateigoes through an ultrafiltration

membrane to obtain a solution named UF concenteatd, a light brown permeate
which contains some tannins. This permeate goesighr nanofiltration membranes to
obtain a concentrated solution, named NF concenteatd a permeate, which is the
waste water.

UF membrane NF membrane
Tannin solution —p —> — Permeate
(waste water)
i Permeate
UF Concentrate NF Concentrate

Two different grape products are obtained in thetqiype: UF concentrate and NF
concentrate.  The products obtained are well pvederwith the biocide 2-

(tiocianometiltio)benzotiazol (TCMTB). In spitd running the concentration plant up
to a maximum permissible pressure of membranes, llvel concentration was
achieved, being 14% the dry matter content in the gdoduct and 20% in the NF
product.

Product Dry matter
content
Ultrafiltration product 14%
Nanofiltration product 20%

Management of the remaining waste in the new psces

Two waste products were generated in the proposegs to obtain tannin extracts
from grape seed: the wet solid waste , whichesttbated seed, and the waste water
removed out from the tannin concentration procgss&mbranes (permeate).

Treated seed:

Compost source material
The treated seed taghly biodegradable and it can
composted

Active carbons
The waste carbe used in the production of aci
carbons with good adsorbing properties.



Waste water:

The water removed out from the tannin concentrapimtess was biologically treated
in aerobic conditions.

Industrial applications

Preliminary trials of leather tanning were carr@d in a pilot tannery in AIICA to test
the performance of the grape tannin extract.

Later, the participating tanneries, Curtidos Laaciand SARCO, tested the grape
products at industrial scale under the conditidnthe tanning process with commercial
vegetable extracts. The UF product was used t@aanhides to produce sole leather
and the NF product to tan sheepskin to produdedileather.

Colour

The colour of the leather obtained v
NF product was similar to the leat
produced with commercial extracts

The UF product gave a darkrdan
leather. Consequently, the techn
viability of the UF product is limited
the production of dark sole leather.

The leather obtained was assessed by standardcpigjsemical analytical tests
compared with the standard production of the tannResults proved that the leather
produced with grape tanning extracts at induss@dle was similar to the standard
production. Even more, values in light fastnessviiproved.

Other applications of tannins from grape seed

Furthermore than the tanning properties of tanfiioi grape seed, other applications
in other industries can be considered:

wood industry: as a dye for wood

wine industry: as additive for wine, to stabiliretred colour and to increase the
astringent properties.



Assessment of the environmental impact of the prog

The environmental advantages using the procedsténaannins are as follows:

Deforestation is the major problem and it couldrbduced using grape seed as
renewable source to obtain tannin extracts for ldeher industry. A tannin
producer company with a treatment capacity of P2&%s a year of grape seed
flour, could obtain 2625 tons a year of grape tamextract (supplied as a liquid
product at 35% concentration). The substitutiothef commercial extracts for this
amount of grape tannin extract would avoid theicgtdown of approximately
551.250 trees a year among the most common spexees quebracho, mimose, and
chestnut.

The reduction of wine waste and its valuation sswamaterial is an environmental
benefit. From every 100 kg of grapes, between ar? 2.18 kg of degreased seed
flour can be obtained. As tannins are extractethftbis flour, the amount of seed
flour in Europe as raw material could range frond 288514 million kilos annually.

Maximum valorisation of a low profitable by-produtitat is currently used for
energetic and compost uses.

Reduction of logistic costs using local availablegetable extracts and avoiding
overseas sources

A health related advantage can be added by avoulisg formation at workplaces
in the tanning industry. A powder-based product Mdee substituted by a liquid
solution.

Cost-benefit discussion on the results

The concentration method by membranes was not th&t @ppropriated for grape

tannins because of the low levels of dry matter 1% product) - 20% (NF product)

achieved. Diluted solutions require higher amouriocide and, on the other hand, an
important cost of transportation to tanneries.

The economical evaluation of the process to oht@mmins at industrial scale proved
that the extraction system carried out in this getj together with the concentration
system by triple effect evaporator, would producgrape tannin extract at 35% level
concentration of dry matter content at a sale pated50 euros/ton approximately,
which is competitive with the current price of coential tannins.



Transferability of project results

The activity for obtaining tannins from wine iaggrape pip) can be applied in every
area with high concentration of wine cellars, axtad with distilleries and oil
producing companies. The most important Europeare4producing countries are
France (30%), Italy (29%) and Spain (27%). Soamtindustrial level it would be
reasonable to collect the grape waste in thesetigesin

It is expected high reproduction potential on tarextraction process carried out in this
project at industrial scale but not for the concaidn process by membranes. However,
the alternative proposal, that is the triple eflgaporator, is the current system used for
the few tannin extract companies in the world (oh&s mimose, quebracho) to
concentrate the tannin extraction solution whishatomised later to obtain the powder
product. The validation of the grape tannin extreancentrated by the triple effect
evaporator would have to be required to assuretrdresferability of the process at
industrial scale. In principle, it is not expectgdnificant differences on quality leather
because the solution at 35% level concentration ldvaiontain the total tannin
compounds extracted from grape seed and it wowddyme leather with intermediate
colour between the dark and light brown colour.



