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Figure 7: GPC Analysis of hydrogenated lignin obtained from different
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2. Procedure Figure 5: Effect of temperature on yield depolymerized at this temperature.
o * Figure 5 showed that 180 °C was the optimal temperature. At higher reaction temperatures, the resulting products
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Figure 1: Process diagram for hydrogenolysis reaction 160 eC 3242 891 3.64
We conducted the following hydrogenolysis reaction for five 150 iy ey e
200 eC 1662 458 3.63

temperatures between 120 and 200 °C:

* Molecule weight and Molecule number first increased from
120 to 160 °C and then decreased from 160 to 200 °C.
MW/MN (3.6-4.4) was relatively low (Table 1) .

* Further hydrogenolysis was successfully performed with
improving solubility of lignin at high temperatures.
Hydrogenolysis under mild conditions effectively broke the
bulky structure of lignin into oligomer units with low MW.

1. Pretreat NARA lignin to remove carbohydrates.

2. Charge the pretreated lignin, Raney Ni and 3% NaOH in
ethanol/H,O (v/v, 1/1) to a pressure reactor; Purge the
reactor with hydrogen and react for 3.5 h (Figure 2).
Remove the catalyst using a magnet and filtrate.
Neutralize the filtrate with hydrochloric acid (Figure 3). | .
Collect the product by centrifuge. I EEEE—————————————
After removing liquid, place remaining solid residue in 00 S0 S0R0 e eshh B0 IR ek 50

freeze dryer (Flgure 4). The yield was obtalned by M,/M, Wavenumber (cm”) 4. Conclusion and Future Work
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Figure 6: FTIR of hydrogenated lignin obtained from different temperatures. The

dotted lines signify peaks of interest. * Hydrogenolysis with Raney Ni was an effective method to
* The broad peak at 3460-3480 cm™ was attributed to the partially depolymerize lignin.
absorption of phenolic and aliphatic hydroxyl groups.  Hydroxyl content was increased by hydrogenolysis and the
* The absorption of carbonyl groups at 1700 cm™ was strong optimal reaction temperature is 180 °C.
in the original lignin but was weak in the hydrogenated * The partially depolymerized lignin with narrow molecular
samples because the O=C-C- linkages were hydrogenated to distribution and increased hydroxyl value is potential
o | form HO-C-C-. The C-H of the aromatic ring at 1600 and feedstock in the preparations of epoxies and polyurethanes.
Figure 2: Reactor and Figure 3: Adding  Figure:4: Freeze-drying 1510 cm™ and methoxyl groups at 1460 and 1427 cm™ * Future work could involve using the yield of hydrogenolysis
temperature controller. b s were also observed. reactions as feedstock for epoxies and polyurethanes.
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