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Reactions of lignin to form
brown coal and lignite

dehydroxylation

alkylation \ HCOH
CH,DH
B-O-4 ether cleavage Hé /%\ ot
——————- I

HCOH HCOH

demethylation @ o
; "OCH 4

OH

(I:HZDH

Reactions of lignite to form subbituminous coal
T T

CH
. ) 2
{H2 side-chain .
—GH dehydroxylation |

HCOH

dehydroxylation
of catechols

Reactions leading to bituminous coal
T~

{2
—cH

(Hatcher & Clifford 1997)
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(Boyce et a. 2003)
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“The primary wall isathin layer, 0.1-1.0 mm thick,
consisting of cellulose, hemicellul oses, pectin, and
protein and completely embedded in lignin.”

-Eero §Ostrom
Wood Chemistry: Fundamentals and Applications, 1993.




 Paleobotanists, developmental and molecular
biologists:
— Ligninisin the secondary wall.

* \Wood and paper chemists:
— Ligninisin the primary wall and middle lamella.




Why does it matter ?

Function

e Hydraulics
—Short distance distribution
—Long distance transport
—Refilling after cavitation
—Hydrogel transport regulation
e Support
—Mechanical strength
—Ceéll-cell adhesion
—Withstanding growth stresses




Micro-channel through the
bordered pit membrane

Pure FgQ Gl solution
in H0

de( dm’ dya

Flow rate (mg s°)

| Cellulose
micro-fibril

(Zwieniecki et a. 2001)




Why does it matter?

e Hydraulics Placement

—Short distance distribution 2ary \wal
—Long distance transport 12y wal

—Refilling after cavitation 2ary wal

—Hydrogel transport regulation 2ary \wal
e Support

—Mechanical strength 12y wal

—Ceéll-cell adhesion 13y wal

—Withstanding growth stresses 22y wal




mmm Selaginella
" 285.2 eV

(Boyce et al. submitted)
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286 eV
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(Boyce et al. submitted)
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(Boyce et al. submitted)



Psilotum —
Sp
285.2 eV
(Boyce et a. submitted)
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(Donaldson 2002)



285.2 eV

(Boyce et al. submitted)

Pteridium




Divergence of lignification patterns
L ycopods Ferns Seed Plants

Conifers

Secondary wall § & Ginkgo
. lignification
Primary wall (tracheids) |
lignification Primary wall
Primary wall I lignification
lignification
(sclerenchyma)

Eutracheophytes Primary wall lignification

RhynIOphytes  secondary wall lignification

Unlignified tracheids

Angiosperms
Secondary wall
lignification
(vessals)

Primary wall
lignification
(fibers)

!
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