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Léo STACCIOLI - ARDITEC Association

- Sustainability Engineer
- Background in Health & Safety (H&S) Engineering

- 8+ years of experience in LCA (Life Cycle Assessment) and
sustainability evaluations

« Part of ARDITEC since 2021

- Extensive expertise in collaborative European R&D , |
projects, including proposal writing and execution \ i\
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Challenges and critical aspects of the LCA
applied to LIGNICOAT
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Life Cycle Assessments are crucial for analyzing and optimizing emerging technologies'’
conceivable environmental performance.

However, emerging technologies are often subject to high uncertainties and are still at
laboratory or pilot scale, necessitating the scale-up of LCA relevant data, such as energy and
material flows, to an industrial level.

Industrial

Lab scale Pilot scale
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This is the LCI to produce 1kg of lignin-based

Normalized amount/FU

INPUTS

14 W Solvent treatment

0,250 kg W Electricity, low
I 0,129 kg voltage {IT}
1,428 kg

a0 0,031 kg fapweter
5200 Wh

450 Wh .

9600 Wh

160 wh
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1kg

| Emissionstowater

Emissions to water 0,209 m3 Waste\
Traces of remaining volatile
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0,010 kg B Fractionated lignin
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I Polyols production at lab-scale
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Low Temperature Circulator CoolAce
The tetrah CCA-1112

1,4-diol made of

New version of CoolAce series developed based on the concept of
laboratory security ~safety and environment friendly .

Compact size realizes installation in fume hood or under lab table.
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CCA-1112
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1S being recovered range rom %> 10 ¥ /%. 1 HF 108S
during adsorption, drying, and separation varies
with the number of solvents involved. but seldom

Required installation space is only 205W x 405Dmm.

-20~30°C temperature range offers wide application;
evaporators, industrial machines, analytical instruments.

The capacity of CCA-1112 is powerful enough to operate
with aspirator + evaporator (water sample) or solvent
recovery unit + evaporator (solvent sample).

tor of the synthesis

Circulation nozzle adopts one touch coupling which is easy
to mount/dismount piping and the nozzle direction is freely
adjustable.

yporator which were
vill be adjusted

Provided with communication function with evaporator to
realize synchronized operation with evaporator.

The function prevents due condensation by overcooling of
evaporator condenser.

o ehle UL LIV (a>> Ul N ptlon).

* These properties are |
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Upscaling the process involves updatin

Normalized amount/FU .

Fractionated lignin 0,250 kg
0,129 kg
BBio-based tetrahydrofuran (Bio THF)|l} 1,428 kg
0,031 kg
0,027 kg
Cooling water flow om3

Vacuum pump 240 Wh
Heating circulator 4000 Wh

Overhead stirrer 80 Wh

Low temperature circulator 600Wh

Lignin based polyol 1 kg
Bio-Tetrahydrofuran (unknow purity)® 0,085 kg (90% recycled)

Emissions to water, 0m3
Traces of remaining volatile
compounds
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Polyols production at
lab-scale

-76%

Polyols production at
industrial-scale

B Wastewater, unpolluted

B Solvent treatment

B Electricity, renewable l
energy products {CH}

B Electricity, low voltage
{IT}

B Tap water

Bio-THF

m THF

B Fractionated lignin
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Results overview - Example
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Main findings
(hotspots & recommendations)

@( Environmental '

& comparative analysis was conducted betwesn new biocoatings
and & fossiHoased solveri-bomme equivalen. LIGHICOAT biccoa
showed sirong perfommance in areas such as Cimase Change (CC],
Resowrce Use (AU) and Waier Use (WU) However, two key
environmental hotspots were identified: 1) Methoaypropamal and 2)
Phosphonss fire-retardamis. Poiential alternatives 1o miigabe these
Impacts rclude using ethanol or Isopropancd, as wel as bio-based
solvents ke eihyl Bctte or DHimonene, which could offer ower
toxichy and a reduced esvsironmenal foctonnt For fire retardants,
nitrogen-based alternaiives, bio-based phosphaie subsiitutes, or
nanc-clay composites may also provide sstainable sobsions.

Serailivity to Coraurmglion OPEX is alsc the paameter with highest
potential 1o splimise production oo of fire protection hiscastings.
Furtharmnare, future developments should Tocus an the optimiation
o raw msleniale and enengy. withcut o significen incease of ather
cosls, parlicularky in the CAPEX and operationsl OPEX (lsbour].
Mamowe, production capacily. consempticn OPEX and market
prices constifule alss the highest NPV eptimisation feclors.

(=D

Key hiotspots ideniified include generic concemns such as Health &

{HE&S) practices and incidents and commanity imclvemen. A
speciic area of concem |5 cormiption, which reguires atiention o
maintain ethical standamds. Additionally, process hoispot lies In the
additkees production in Raly, particulary production & acquisfion of

chemicals, which pose ational ar tory risks.

Sodal penedis mud-: I:E:."nu ml"ﬂr;-:“ rI';n.ﬂ enhancing
competitreness through sustaimable praciices. To mitigate these
risks amd caphalize on opporfundies, it s recommended o
sirengihen HAS procedures, ensure community engagemen and
Invest in the developmens and transfer of techmalogical innovatians
to Irgeove processes and mainiain & competiive edge.
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WP4: BIOCOATINGS FORMULATION
1m? of biocoating complying
with standards for fire
protection of wood

[ Kraft lignin '

Climate Change Production cost Climate
0,593 kg COz2eq 33,74/m? 000233 kg COz 09 Production cost
0,6-0,86/kg
e mh’ﬁv“ har Compared to traditional e =
sold 9€/m etro-based counterparts:
tecnal:a P .
T -47% in kg CO; eq
Within AMP range B
WPZ2: BIORESINS BASED OM LIGNIN Positive social impacts
Bio-PUD based on lignin
polyols and bicisocyantes
Climate Change
0297 kg 0Oz 8q Climate Changs
= m‘ ~ cost 00796 kg £0z ag
114/kg Production oost
Single score
146 pPt Single score il |
. 3,5 uPt
ecoat
| Bioisocyanates 'VE'HGDI'EJ(' tecnala
Climate Change
0.0448 kg £0z 2q Production cast
13,B-16,5€/
Single score hu AMP: Average Market Price
&3 pit NPY: Net Present Value

PUD: Polyurethane Dispersion
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