Sustainable coatings based on lignin resins and bio-additives
with improved fire, corrosion and biological resistance
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The environmental impact of fossil-based -

coatings and volatile organic compounds

(VOCs) emissions has raised concerns,
and regulations were implemented to

diminish their use in coatings.
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Why lignin

Lignin is one of the most abundant organic polymers on Earth
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Lignin market and applications
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Lignin production and requirements for specific applications kt/y

Balakshin et al.,ChemSusChem 2021, doi.org/10.1002/cssc.202002553
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Lignin Cost $/t lignin

PF - Phenol-formaldehyde
OSL - Organosolv lignin
LS - Lignosulfonates

KL - Kraft lignin

BRL - Biorefinery lignin
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Lignin biomass as feedstock

|| G N | COAT aims to demonstrate

the technical and economic feasibility of the
use of lignin as raw material to produce 3
bio-resins for wood, metal, furniture,

automotive, flooring, machinery and paints

industry.
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LIGNICOAT's sustainable solution
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The LIGNICOAT value chain
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PUD-trected wood

Metal substrate treated with Alye

(uenioX)

Alkyd resins on metal based on lignin polyacids

Epoxy on metal based on glycidylated lignin

Bio-based content of LIGNICOAT

coatings between 60-90%.
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Lignin polyacids & LigniOx p
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Lignin polyacids & LigniOx process &

polymers
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Bioadditives based on hop
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Article
Fractionation of High-Value Compounds from Hops Using an
Optimised Sequential Extraction Procedure
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Abstract: This study describes the development and optimisation of a process for the extraction and
fractionation of high-value compounds from hops. Firstly, the efficacy of ten organic solyents was
. . . . . compared for performing the initial solid-liguld extraction of compounds from hop pellets with
subrenuen fractionation steps. A methanol-dichloromethane misture was selected and the extraction
roven antimicrobial activit A e B P
into different stroamy (o and [L-acids in soft resing, xanthohumol in hard resing, and phenolics in
spent solids) after fractionation steps. The optimisation results showed that extraction of hop pellets
performed at room temperature with 19.7% (v/2) methanol for 89 min yielded recoveries of 86.57%
a-ackds and 89 14% f-acids in soft resins, 78.48% xanthohumel i hard resins and 67.10% phenolics
in spent solids. These conditions were successfully validated using six hop vanieties. Moreover,
the d perties of all d [ractions were compared and the ofl resins showed
the highest antioxidant activitics, reaching values of 391 = 0,10 g AAE/100 g for ferric reducing
power (FRAP) and 0.10  0.01 mg /ml. for 30% of radical scavenging activity (EC30). The optimised
sequential extraction could serve as 4 basis for larger scale-up for industrial production
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1. Introduction

In recent years, there has been growing concern about the misuse of synthetic chemical
products which are often associated with health problems in humans, animals and the
environment [1]. Natural bioactive phytocompounds, derived from an ever-increasing
number of different plants aM pla ant by pmducb« have attracted the mﬂmm of uulmtry
due to their wide range of Fi these b are
as exo-friendly, natural and ggnﬂallv safe products. In this mmen several studies using
in vitro and In vivo models have shown that the hop plant (Hunudus lupulus 1.) has nu-
muuus biological activities and has been used for its antimicrobial, antioxidant, sedative,

y and phy ic properties and as a brewing ingredient [2]

Hop 18 a long-lived dioecious pcm\mnl climbing plant of the Cannabaceae family [1)
Although the plant is native to Europe, western Asia and North America, it is mostly
restricted to latitudes between 35° and 557 due to its need for moderate temperatures and
rainfall [3]. Only female plants produce the inflorescence, known as strobiles, cones or
hops, where the lupulin glands are found [2). The lupulin glands contain essential oils and
resins [4]. The essential oils are posed of terpenes, carboxylic acids, esters, aldehyd.
and ketones and the profile of aromatic compounds differs between the phenuph.lsa of
the varieties [5). Total hop resins are defined as the fraction soluble in diethy! ether and
cold methanol and can be divided into soft and hard resins based on their solubility in

Paniagua-Garcia et al., Antioxidants 2023, doi.org/10.3390/antiox13010045
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Bioadditives based on hop
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Extracted soft resins achieved better
19.7% Methanol (80.3% Dichloromethane)
80 min extraction time

antioxidant properties than hard resins

and spent solids.
SbFT RESINS HARD RESINS SPENT SOLID
86.57% a-acids 78.48% xanthohumol
89.14% B-acids

67.10% phenolics

Paniagua-Garcia et al., Antioxidants 2023
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LIGNICOAT applications - Wood

Fire retardant biocoatings based on bio-PUD-Alkyd resin
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LIGNICOAT applications - Metal

Bio Alkyd (150 °C - 1 h)
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Impact beyond the coating
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Meet our team
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www.lignicoat.eu

|Z| info@lignicoat.eu
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http://www.lignicoat.eu/
https://youtu.be/uprYQaHdMqk
https://youtu.be/uprYQaHdMqk

Thank you

Dr. Michele Ponzelli
LIGNICOAT Comm. & Diss. Manager

michele.ponzelli@axia-innovation.com
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