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Inducing the Phenolics from Wood to substitute synthetic
phenols for Resin through Fast Pyrolysis
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- phenol-formaldehyde resin

*Novolack

» Acidic condition
* Excess phenol with formaldehyde

» Resole

* Basic condition
» Excess formaldehyde with phenol
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e Ecological Reason

* Regular simple structure
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Soft wood?2 2| Y%l structure
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= ng J& Unit. .

OCH
Hydroxyphenyl (=H) Guaiacyl (=G)
H,C-OH H,C-OH
¢n éH
En
OCH,
H H

p-coumaryl alcohol coniferyl alcohol

7

OH
Synringyl (=S)

H,C-OH

AH

Heco” OCH

OH

S-CHCHCH,0OH
sinapyl alcohol

Hard Wood
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= Unit rer 4Ok

Type of linkage SO Hara
Wood | Wood
B-O-4 (Arylgycerol-B-aryl ether) 46 60
B-5 (Phenylcoumar an) 11 6
o-0O-4  (Noncyclic benzyl aryl ether) 7 7
5-5 (Biphenyl) 10 )
4-O-5 (Diaryl ether) 4 7 Rj ~N0CH,
B-1 (1,2-Diarylpropane) 7 7 OH
B-B (Resinol) 2 3
others 13 o




Iv. 2114 fragment ™AL
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Milled wood | ignin(MWL) ball mill dioxane-water mixtured O O
Brauns native lignin(BNL) ethanold OO0 O etherd 0000
Klason lignin 000 00 sulfuricacidd OO

Kraft lignin sodium hydroxided sodium sulfided 00 OO

Swelled-enzyme lignjn (SEL) 00000 000 (Swelled) O cellulase 0 O

Organosollve ligin 0000 0000000000000

Cetluloytic-enzyme F1gninCCEL) T AnICCINEE GRS RRER RIS S
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S 4d & 2] Key Point

|
« 2 XE0| & 1 Polydispersity2t 10l JI2 A
* free phenolic hydroxyl groupO| 2= XA
« ortho—, para— ¥ XI2 open reactive site =)} Z= A

(= aromatic methoxyl group)0l 242 {2
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Iv. 2124 fragment ™AL

- ALQ HRHEE J2 HRHEE HIII

lignin= 2| & AtgF Hl W

« Kraft lignin
Molecular—average weight(M,,) = ~1600
Polydispersity (M,,/M.) = 19

« MWL
Molecular—average weight(M,,)= ~20, 000
Polydispersity (M,/M,) = ~3

« Organosolve lignin
Molecular—average weight(M,,) = 2000~3000
Polydispersity (M,/M,) = ~3

* Pyrlytic Lignin

Number—average weight (M,) : 250~350
Polydispersity (M,,/M.)(M,,/M,) : & 1.5




Iv. 2124 fragment ™AL
- Free Phenol Hydroxy Group %

— J|Z£2| Hydrogenation &f8 =

*Hydrogen donating solvents(ex: tetralin) 0O [
-catalytic hydrogenation
OO0 OO0 0 OO0 OO0 dd
= hydrogen donating solvend Lignin matrixd OO
permeabilityd OO OO
Chemisorbed, reactive, hydrogend OO OO OO 0O OO OO
Nickel/molybdenum, palladium Cu, Fe,0; O
*Lignin degradation products] High boiling fractiond 0O




Iv. 2124 fragment ™AL

- Free Phenol Hydroxy Group %

—_ Hydrogen donating compoundstl 0O [

e« monophenol] yield OO char formation O[O .

e mediumld hydrogen atomdd 0O 0O [

- dehydroxylationl [ [

* - Hydrogenation I 0 [

. ally, vinyl substituentsll degradation O OO OO OO OO
= ethyl, propyl substituted phenolsd OO 0O0OO




Iv. 2124 fragment ™AL
- Open reactive O-, P- position

— A2 M

-Soft Woodl OO OO OOO
- 000 OO0 00O O Guacyl unit OOODO OO

__ Demethylation BtS2 K&

* Demetoxylationd OO0
=00000 OO0 OO0 ooo
OOgroupd OOODOO -OCH,O OODOOO OO OOO

* Demethylationd OO + HO OO
= -0HOO OO0
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- Free radical mechanism
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- Free radical mechanism
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