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Abstract 6
CME reaction cleaves C-C bonds in FTIR and NMR of LS breakdown products

Generating value from lignin through depolymerization and biological 3-6 0.30 , | , N
conversion to valuable fuels, chemicals, or intermediates has great SUIfOnated p0|ymel’S at room T ! polysaceharide i T lE
promise but is limited by several factors including lack of cost-effective equ'i‘\f’;fgnts 0.25 o ' 2 :
depolymerization methods, toxicity within the breakdown products, and > molar % ~ ofHO, 0.4%H20Z2 [} | v :
low bioconversion of the breakdown products.” High yield PSS 1.7K equivalents [ PSS55K — oo y 020 M |
depolymerization of natural lignins requires cleaving carbon-carbon e of H,0, 0T = | o -
bonds.2 We report that a chelator-mediated Fenton (CMF) reaction o * [ ' 8 015 0.2% H202 o o T\_r) W
efficiently cleaves C-C bonds at or near room temperature in sulfonated 2 @ 0 E ‘ aldehyde \ Y : . Y e /cHE
polymers and that repolymerization can be minimized through control 8 8 " o0 20 Promater cther, 0, OCH: 2gane .
of the reaction conditions. This method was used to depolymerize @ o 30 ) “ester 21oohol
lignosulfonate (LS) from Mw = 28,000 g/mol to Mw = 800 g/mol. The 7 0 0.05 50, . R :
breakdown products were characterized by FTIR and NMR and o m 2 : |m|m!c| - B
evaluated for bioavailability. The breakdown products are rich in acid, e TR T WNMWWWWWWWMMWWWWW
aldehyde, ether, and alcohol functionality but largely devoid of 10+ e e e
aromaticity. A panel of monocultures were tested for growth on the .v AN\ wavelength (cm-1) Quantitative 3C NMR (top) and INEPT H-13C NMR spectra
breakdown products. Growth at a low level was observed for several e 10t % FTIR spectra for LS as a function of [H,0,] with 5 mg/ml LS. (bottom, CH, CH, positive, CH, negative) for products of CMF
monocultures on the depolymerized LS in absence of glucose. Much Molecular Weiaht (a/mol _ Reactions were performed with [FeCl,] = [DHB] = 0.5 mM reaction of LS with [FeCl;] =1 mM, [DHB] = 10 mM, [H,0,] =
stronger growth was observed in the presence of 0.2% glucose. These olecular Weight (g/mol) Molecular Weight (g/mol) at 40 °C. CMF reaction opens the aromatic rings of LS and 1% at 40 °C. Nearly half the carbon atoms are carbonyls, and
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