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Preface

Cellulose '91, by any standards, was a monumental International meeting.
Three major organisations, with a proven track record in organising cellulose
conferences joined forces to celebrate the 50th Anniversary of the Southern
Regional Research Center of the United States Department of Agriculture.
These were:

0 ACS Cellulose, Paper & Textile Division
0 Cellucon Conferences
0 Syracuse Cellulose Conferences

What could be more appropriate? Celebrating the fifty years of research
achievement by the famed Southern Regional in the historic home of cotton -
New Orleans. The venue alone ensured a massive turn-out of 500 scientists
and camp followers. The meetings were held in the old-style Monteleone
Hotel in the French Quarter; dinner was served on the Cajun Queen on the
Mississippi River; the daily creole cuisine all provided the stage for a
memorable Conference.

The science more than matched the occasion, as this volume testifies. Europe,
Japan and the USA combined to provide a high-level cross-section of the
world's best cellulose research. The output, set out in this book, confirms the
resurgence in cellulose research, development and application.
Lignocellulosic sources now offer the most versatile new functional,
structural and varied industrial products which are environmentally friendly.

The areas covered in this book support this generalisation:

Cellulose blends and composites
Cellulosic enzymes

New cellulose fibers

Cellulose fiber-reinforced plastics
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New pulping processes

High performance derivatives

New fabrics and finishes

Biogenesis of cellulose and related polymers
Cellulosic liquid crystals

Innovations in cellulose fiber technology

High performance polymers from lignocellulosics
Biological degradation

Some years ago I observed the headline in the famous New Orleans daily, the
Times Picayune: KING COTTON RIDES AGAIN. This would be an
appropriate title to this volume, if were not for the fact that a wide variety of
cellulosic and lignocellulosic sources are encompassed in the papers. The
series of volumes, on cellulosic research, of which this book forms the latest
addition, have provided a great stimulus for cellulosic research on the five
continents. We all came together in New Orleans in a spirit of friendship and
cooperation in the interests of cellulose research. May we thank all who
made this memorable meeting possible.

NOELIE R. BERTONIERE, CO-CHAIR CELLULOSE '91

GLYN O.PHILLIPS, CO-CHAIR, CELLULOSE '91

TORE E. TIMELL, CO-CHAIR, CELLULOSE '91
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Research on the delignification
process in pulpings

E.L. Germer - VNIIB, Shvernik Ave., 49, St. Petersburg, 194021, Russia.

ABSTRACT

It has been revealed that methods used to state the
chemistry of delignification are not sufficient so
that out of & great number of reactions of lignin de—
fined while investigating its model compounds to ex-—
pose those reactions that occur in fact within real
pulping and control its stages. To eliminate this de-
fect it has been proposed traditional methods of in—
vestigation of the chemistry of delignification sup-—
plement with the results of studies of the change of
the functional composition of lignin during the real
pulping. To obtain representative preparations of 1i-
gnin it is necessary to use correct methods of extra-
cting i1t out of ligquors and residual wood. Signific-—
ant differences have been proved in changes of cont-
ent of the same functional groups in the process of
delignification in lignins of liquor and wood residu-—
al and also in the lignin extracted in different ways
out of liguors in the case of oxygen—alkaline pulp-
ing.

INTRODUCTION
Up tc now investigations of the chemistry including

mechanism of reactions leading to delignification ha-
ve mainly been based on i1dentification of conversion
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products of substances modelling lignin main structu-
res "in situ. However the important and necessary
information collected only aliows one tc represent a
number of reaction routes i1llustrating conversion
ways of lignin "in situ” that are possible but not
obviously realized in real pulping. The information
iz insufficient to define what of these reactions are
determining the separate stages of a real pulping
process. Study of products formed during the treat-—
ment of protolignin medelling lignin preparations or
wood itself also did not confirm the truth of lignin
conversion chemistry during pulping because in many
cases 1t was not pessible te define lignin structures
responsible for either product formation. Besides,
the behavicur of lignin preparations during treatment
which models pulging, substantially differed from 1i-
gnin "in situ” behavicur in the pulping. When study-
ing the products of pulping of weood direcilily, addit-—
icnal problems arise because = wide range of identic-—
al aliphatic products forw during pulping out of lig—
nin and polysaccharides a= well, scme products aleso
destruct or form in the pulping liguor, stc.

For the last 10 years the abcocve-mentioned chemical
research has included kKinet:c studies, investigation
of rexcting particles character, etc. However at pre-—
sent a gquestion onn advantages and drawbacks of some
{approximately four’ usual kinetic models is only at
the discussion stage [iI. The use of kinetic ressarch
resuits to determine tne chemistry of delignification
iz complicated by the fact that delignification is
preceded by substantial conversicn of lignin in the
wood. Hinetic methods can only state the presence of
this latent process without any detsiled characteris-—
tics.

Determination of reacting particle type is very impo—
rtant for defining a mechanism of reaction but gives

g information to define delignification chemist-—
Y. t relates to the fact that according to the puli-
ping conditions the same reactions of ilignin convers-—
1on aad fragmentation sometimes can be realized boin

oy homolytical and heteroclytical mechanisms with the

help of different particies.

dhern a great compl=sxity of the obiect (ligniml, the
system where it is located {wood: and the examined
procecss (delignification) overlag, the chemistry of
real pulping is more difficult to deterimnes than one
cCan 1magine even using modern ressarch methods, =imu-—
iation and computers.

[Pt.1



