Reported CHO Ratios for Lignin

Sample C H 0] (OCHpy)
MWL Lobolly Pine Juvenile®
e Normal wood 9 8.32 3.01 0.92
e Wind opposite wood 9 8.57 3.19 0.88
e Wind compression | 9 8.39 3.18 0.77
wood
e Bent opposite wood 9 8.28 3.10 0.92
e Bent compression | 9 8.76 3.26 0.66
wood
MWL 30 mo-old Nalita * 9 9.11 3.97 1.36
MWL Aspen” 9 8.93 3.50 1.52
MWL Birch 9 8.59 2.86 1.52
saponified cork Douglas Fir |9 8.74 2.99 0.82
Bark®
MWL Spruce® 9 8.21 2.76 0.97
MWL Spruce 9 8.62 248 0.94
Pinus oocarpa’ 9 9.2 2.6 0.8
MWL Pinus abies’ 9 8.30 2.72 0.97
Eucalyptus globulus dioxane 9 8.24 2.57 1.67
lignin®
Oxygen-Acetone Pulping’ 9 8.14 4.24 0.82
Spruce
Oxygen-Ethanol Pulping 9 9.05 3.46 0.79
Spruce’
Oxygen-Acetic Acid Pulping 9 7.84 3.91 0.74
Spruce’
Acetylated piassava lignin® 9 7.53 2.44 0.57
HW Lignosulfonates 9 7.5 2.5 1.39(SO3H)p6
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SW Lignosulfonates” 9 8.5 2.5 0.85 (SO3H)o.4

Pine Kraft Lignin 9 7.9 2.1 0.82(S)o1
HW Kraft Lignin 9 7.2 1.8 1.15(S)o1
SW Kraft Lignin® 9 8.5 2.1 0.8 (COzH)o2
SW Organosolv Lignin® 9 8.53 2.45 1.04
Enzymatic hydrolyzed/Mild 9 9.43 3.14 0.86

acid hydrolysis lignin from

Norway Spruce TMP

Enzymatic hydrolyzed/Mild 9 8.80 3.26 1.51

acid hydrolysis lignin from
Eucalyptus Globulus woodchip

Modified Acidolysis from 9 8.24 2.57 1.62
Eucalyptus Globulus woodchip

Beech Pyrolytic Lignin™ 8 6.3 0.83(OH); 0.8
Mixed HW™® 8 6.65 0.99(OH)122 |0.42
Eucalyptus™ 8 6.43 1.35(0OH)114 | 0.57
Wheat Straw® 8 7.18 1.21(OH)14 | 0.37
Poplar™ 8 6.7 0.94(OH)104 |0.63
Mixed SW™ 8 7.08 1.06(OH)104 | 0.33
Pine™ 8 7.31 0.66(OH); 0.35
References

L Yeh, Ting-Feng; Goldfarb, Barry; Chang, Hou-min; Peszlen, Ilona; Braun, Jennifer L.
Kadla, John F.. Comparison of morphological and chemical properties between juvenile
wood and compression wood of loblolly pine. Holzforschung (2005), 59(6), 669-674.
2 Jahan, M. Sarwar; Mun, Sung Phil. Characteristics of milled wood lignins isolated
from different ages of nalita wood (Trema orientalis). Cellulose Chemistry and
Technology (2006), 40(6), 457-467.

ragauskas@hotmail.com 2




¥ Marques, A. V.; Pereira, H.; Rodrigues, J.; Meier, D.; Faix, O. Isolation and
comparative characterization of a Bjoerkman lignin from the saponified cork of
Douglas-fir bark. Journal of Analytical and Applied Pyrolysis (2006), 77(2), 169-176.

* Morais, Sergio A. L.; Nascimento, Evandro A.; Melo, Darley C. Analysis of Pinus
oocarpa milled wood lignin. Brazilian Symposium on the Chemistry of Lignins and
Other Wood Components, Proceedings, 6th, Guaratingueta, Brazil, Oct. 25-28, 1999
(2001), Meeting Date 1999, 195-199.

® Robert D.R.; Bardet, M.; Gellerstedt, G.; Lindfors, E-L., J. Wood Chem. Techn. 4:239-
263 (1984)

® Evtuguin, Dmitry V.; Pascoal Neto, Carlos; Silva, Artur M. S.; Domingues, Pedro M.;
Amado, Francisco M. L.; Robert, Danielle; Faix, Oskar. Comprehensive study on the
chemical structure of dioxane lignin from plantation Eucalyptus globulus wood. Journal
of Agricultural and Food Chemistry (2001), 49(9), 4252-4261.

" Evtuguin, D.V.; Andreolety; Gandini, A. Polyurethanes Based on Oxygen-Organosolv
Lignin, Eur. Polym. J. 34(8), (1998) 1163-1169.

® Gongalvesa, A.R.; Schuchardtb, U.; Bianchib, M.L.; Curveloc, A.A.S. Piassava Fibers
(Attalea funifera): NMR Spectroscopy of their Lignin, J. Braz. Chem. Soc., Vol. 11, No.
5, 491-494, (2000).

° Lebo. S.E. Jr, Gargulak, J.D. McNally, T.J. Kirk-Othmer Encyclopedia of Chemical
Technology, 4™ Ed. John Wiley& Sonns, Inc (2001)

10 Scholze, B.; Hanser, C.: Meier, D. Characterization of the water-insoluble fraction

from fast pyrolysis liquids (pyrolytic lignin). Part 1. GPC, carbonyl groups, and carbon-
13 NMR. Journal of Analytical and Applied Pyrolysis (2001), 58-59 387-400.

ragauskas@hotmail.com 3



