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5 FERTINAGR®

LIGNOEFICIEN-P (CPP2021-008409):
PORC-N-FREE (CPP2021-008476):

BICOUREA (CPP2024-011474):

Projects of public-private collaboration
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An innovative valorization of kraft lignins in sustainable fertilizers and
biostimulants based on circular economy

Technological tools to close the economic loop in the swine sector and
reduce its environmental impacts

New generation of nitrogenated fertilizers for an efficient and sustainable
agriculture: urea co-crystals of slow nitrogen delivery with biostimulation
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Objectives: PORC-N-FREE

Better fertilizers

from liquid manure
Better circularity
of nitrogen
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Identification and
Metschikowia pulcherrima: synthesis of the
natural extracts with molecules responsible
inhibition activiy for the inhibition
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Pulcherriminic acid synthesis

. .0
e | Loy _..YYL Y Y
HNm)\/j\ M \[/KJ\ o E_’l = 'OIEN
0 Bn OH
\_ 3 Y, 6 \_ 2 J
Present in extract ACS Agric. Sci. Technol. 2024, 4, 405-413 Absent in extract
No inhibition o ' C No inhibition
O 0
- o .
no N NHOH Q4
HN | LOH
o 5 ~ N (" 0 )
o o 0 HN.__O 2 OH
- Y v
OH 'NM H,N NH
NHOH HO N D7 ik J
PN — - _O J Absent in extract  Absent in extract
Present in extract No inhibition High inhibition
. No inhibition
iISQCH ECSIC I Ynivere

Instituto de Sintesis Quimica y Catalisis Homogénea



Objectives: LIGNOEFICIEN-P

SPENT

PULP AND
BATTERIES

PAPER
INDUSTRY

COMPLEXED
MICRONUTRIENTS
FOR FERTILIZERS
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Objectives: LIGNOEFICIEN-P

o 2
v’ Oxidation of kraft lignin:

OH
= Generation of sufonic groups "o \
= |ncrease in the content of carboxylic groups

HOOC
v' Reaction with amino acids:

= Formation of lignosulfonyl amides
= Formation of lignocarboxamides
= Formation of lignoyl amino esters
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Oxidation of Kraft lignin

31p NMR
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Reaction of lignosulfonate with amino acids

SO,Na
LIGNOSULFONATE R

IH-13C HSQC
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Formation of the
lignosulfonamide moiety

f1 (ppm)
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Reaction of Kraft lignin with amino acids
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IH-13C HSQC ¢ Thermal reaction
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Reaction with amino acids

Elemental Analysis
ocH, ——-:--:--
2

NH 61.30 5.57 3.52
O -Leu-
H3CO y@iOCH3 KL-Leu-85 63.91 5.91 0.54 3.39

ocH KL-Leu-120 65.80 6.65 1.59 3.51
3
KL-Leu-H-85 63.55 6.15 0.81 4.04

HO OH
O O KL-Leu-H-120 65.11 6.96 2.08 4.17
HSCO OCH3 11_15 mmOI/g ReaCtion Wlth
of amino acid Dl?/ISO an_d?
incorporated sulfuric acid

HOOC KL-N-Bz-Phe-120  62.77 6.69 0.85 3.47
Only 0.6 mmol/g
0o of amino acid
H : — with protected
HOOC N amino group
0 @J( N~ “cooH
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Objectives: BICOUREA

Optimization in the use of
ureic nitrogen in fertilizers

v' Formation of urea co-crystals for controlled urea delivery in soil:
= With other nutrients (phosphate, sulphate...)
= With micronutrients (Fe, Cu, Zn, Mn...)

v Development of biostimulants from protein hydrolysates:
= |dentification of the species responsible for biostimulation
= |mprovement of the preparation of biostimulants
= |ncorporation of biostimulants to urea co-crystals
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