Synthesis of lignin nanoparticles using CO,-responsive amines and film applications
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Process to obtain LNP from Kraft lignin using TMTAD or TMTAD and CO,.
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Particle size distributions of LNP using TMBDA or TMTAD at100 pL (a), 200 pL (b) and 300 pL (c).
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Particle size distributions of LNP using TMBDA or TMTAD at 1.09 mmol (a) and 1.64 mmol (b).
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Particle size distribution of LNPs prepared at different pH and lignin concentration, 20 wt% (a) and 30 wt% (b).

TEM images of LNPs obtained with TMTAD (90 pL) and CO2 at 2 wt%.

PVA-LNP films can be used asUV shielding or antioxidants, by blocking UV light: UVB

(280-315 nm) and UVA (315-400 nm). This can find applications in food packaging!.
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At 0%, no UV blocking is observed
2 wt% of LNP, UV blocking is improved by almost 60%

80 [-‘_/—~ . * The main improvement is achieved by adding 4%
_» / / y * At 8% of LNP, UV light is blocked, almost completely
% 0 | | * Inthe visible region, transparency is sacrificed by adding more LNP
% 50 { 7 ’ « Light Transmittance is ~90% up to 4% of LNP.
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LNP could provide to PVA films an efficient UV block capacity without |nf|uencmg its
visible light transparency

Conclusions

*  Kraft lignin was initially dispersed into a basic solution using TMTAD or TMBDA, and then the LNP
were precipitated at high yields by sparging with CO,.

*  TMTAD and TMBDA exhibit similar performance with only small differences, with TMBDA giving
slightly smaller particle size than TMTAD, while the yield is higher with TMTAD.

*  Our current efforts are focused on recovering and re-using the amine to give a process involving
minimal or no net consumption of amine.

*  This process could increase the use of LNP, leveraging the properties of lignin to enable new bio-
based products.

*  LNPs can find applications as UV-blocker when dispersed in a polymer matrix for food packaging
applications.

References

1. P.Figueiredo, K. Lintinen, J. T. Hirvonen, M. A. Kostiainen and H. A. Santos, Progress in Materials Science,

2018, 93, 233-269.
V. K. Thakur and M. K. Thakur, of biological 2015,72,834-847. Acknowledgements
S. Beisl, A. Miltner and A. Fried|, of molecutarstientes; 2017, 18, 1244.—

. .
Q. Tang, Y. Qian, D. Yang, X. Qiu, Y. Qin and M. Zhou, Polymers, 2020, 12, 2471 Prof. Phl|lp Jessop

8. Ahvazi, E. . Cloutier, O. Wojciechowicz and T.-D. Ngo, ACS Sustainable Chemistry & Engineering, 2016, 4, : f

50905105 ¢ Prof. Michael Cunningham

W. 0. Doherty, P. Mousavioun and C. M. Fellows, Industrial crops and products, 2011, 33, 259-276.

newN

B
P. C. Bruijnincx and B. M. Weckhuysen, Nature chemistry, 2014, 6, 1035-1036. Jessop Group

6.

7

8. B.M. Upton and A. M. Kasko, Chemical reviews, 2016, 116, 2275-2306. ° H

9. K. Koljonen, M. Osterberg, M. Kleen, A. Fuhrmann and P. Stenius, Cellulose, 2004, 11, 209-224. Cunningham Group
1

0. M. Norgren and H. Edlund, Current opinion in colloid & interface science, 2014, 19, 409-416.




	Slide 1

