- —  Production of colloidal lignin particles: a statistical stud BRPORTO
$ 11 g HQCQS g p y 5 FACULDADE DE ENGENHARIA

G. Coluccit#34, A, Santamaria-Echart!?, S. C. Silvat%34, L. G. Teixeiral%34, A, UNIVERSIDADE DO PORTO

' irn3.4 ' 3,4 irnl,2*
Centro de Ribeiro>4, A. E. Rodrigues>#, M. F. Barreiro SRE
Investlgacéo 1Centro de Investigacdao de Montanha (CIMO), Instituto Politécnico de Braganca, Campus de Santa Apoldénia, 5300-253, Braganca, Portugal C M
de Montanha ’Laboratorio Associado para a Sustentabilidade e Tecnologia em Regifes de Montanha (SusTEC), Instituto Politécnico de Braganca, Campus de Santa
Apolonia, 5300-253 Braganca, Portugal

Associate 3Laboratory of Separation and Reaction Engineering (LSRE-LCM), Faculdade de Engenharia, Universidade do Porto, R. Dr. Roberto Frias S/N,

A 4200-465, Porto, Portugal / / \ o

Echnflflg*_}gir; 4Associate Laboratory in Chemical Engineering (ALICE), Faculdade de Engenharia, Universidade do Porto, R. Dr. Roberto Frias, S/N, 4200-465, Porto, | A L'l C E

oUnNtaln KEEIONS Portugal -

*barreiro@ipb.pt

Motivation and Objectives Particle Size and Zeta Potential

The development of colloidal lignin particles (CLPs) is a promising strategy to 900 — e sze L 10
overcome the challenges of lignin application, such as its poor water solubility 800 | — —=— Zeta potential |
[1]. The antisolvent precipitation i1s a widely used technique to produce CLPs, 200 — _ 15
presenting several advantages, however, studies using this technique present . - - <
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Effect Analysis (FFD 241) Particle size Zeta potential
Effect (nm) p (<0.10) Effect (mV) p (<0.10)
Low cost Mean 398.99 0.0006 -26.46 0.0000
Curvature -234.64 0.2952 -21.54 0.0057
C@)" To produce concentrated and stable CLPs through the Initial fignin ((:fgigrggagﬁ_r; I196.03 0.1205* l -9.10 0.0135
antisolvent precipitation technigue i
PTEEID 1 Antisolvent PR 5453 0.6252 || -1827  0.0007
(4 to 8)
Increase knowledge on process variables and their effects Final ethanol concentration |-242.03  0.0674 301 0 1689
on particle characteristics Antisolvent a((ill-g,ittic(;r?fa/toe)
(6 to 14 mL/min) -115.48 0.3209 1.26 0.6259
*Considering the proximity of 0.1205 with the p-value significance level of 0.10 (10%), the initial lignin
Meth Od O | Ogy concentration was considered a significant factor for the particle size response.

Production of CLPs [1]
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Indulin AT In Addition of evaporation CLPs
ethanol solution antisolvent of ethanol o |
(70% vol.) Initial lignin concentration Luminosity and yellowish tendence
v of . " (10 to 50 g/L)
Fractional Factorial Design (FFD) 2% (4 to 8)

Assay Initial Iign_in Antisolvent Final ethar_lol Ant_isolvent SUCIC yling Potentia
concentration oH concentration addltlon.rate Mixtures of CLPs and Miglyol 812 (50/50 vol.)
(9/L) (% volume) (mL/min) EL% indicates the percentage of emulsified layer formed for each sample

1 10 4 15 6 —

2 50 4 15 14

3 10 8 15 14

4 50 8 15 6

5 10 4 45 14

6 50 4 45 6

7 10 8 45 6

8 50 8 45 14

9 30 6 30 10

10 30 6 30 10
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o Particle size (Laser Diffraction Analysis, D50 number-based distribution) LI SRR R | PRI ST XA | ¥ Tonck
o Zeta potential (Nano-ZS Zetasizer)
o Color (Colorimeter CR-400 Konica Minolta, L*a*b* CIELAB space)
® Emuls?f_ying potential (Mixture of CLPs and Miglyol 812, vortex for 1 minute). A 4ox magnification

Emulsified Layer (EL %) calculated as Equation 1: O
ELOo = —MLSIOMheighe 40 (1)
TOtalheight
Conclusions and Future Work o Only CLPs 1, 2 and 7 were not able to form an emulsified layer, due to particle instability
(CLPs 1 and 2) or low particle size and concentration (CLPs 7)
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O_ngomg/FUtur? W(_)rk: production of Pickering emulsions using CLPs as stabllizers for References. [1] Colucci, G., Santamaria-Echart, A., Silva, S. C., Teixeira, L. G., Ribeiro, A., Rodrigues, A. E.,
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o CLPs presented high potential as Pickering emulsions stabilizers
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