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were slurried in cold dilute ethanol, filtered, and recrys-
tallized from dilute ethanol to give fine white balls of
salicyloyltremuloidin melting at 192-193 °C identified by
mixed melting point and identity of infrared absorption
spect)rum with authentic material (Pearl and Darling,
1965).

The combined filtrates and washings from the salicy-
loyltremuloidin were spotted on silica gel plates alongside
authentic tremuloidin (Pearl and Darling, 1959) and
salicyloylsalicin (Pearl and Darling, 1965), developed in
the 4:1 chloroform-methanol developer, and sprayed with
sulfuric acid to give spots only for these two compounds.
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Scanning Electron Microscopy of Kenaf Paper Structures

Gerald F. Touzinsky, Frederick L. Baker, R. Leo Cunningham, and Marvin O. Bagby’

Scanning electron microscopy was used to study papermaking properties of soda pulps prepared identically
from whole kenaf and from its separated bark and core. The behavior of the various cellular materials
and fiber preparations was examined at different stages of the web-forming process on a laboratory
fourdrinier machine. Critical-point drying was used to preserve the configuration of the mat and the
fine structure of the individual fibers. Web structure for all pulps remained very open throughout the
wet end, and finally coalesced to form a well-bonded sheet in the last stages of machine drying. Kenaf
bark pulp responded to beating much the same as did a southern pine kraft pulp. Core pulp does not
become highly fibrillated during beating but shows increased flexibility. On drying, core fibers collapsed
into intimate contact to give a tightly compacted sheet. Behavior of whole kenaf pulp was a composite

of bark and core behaviors.

Kenaf (Hibiscus cannabinus) is a promising, annually
renewable, papermaking raw material. Recent economic
comparisons of kenaf with pulpwood and major annual
crops of the southeastern United States place it in a
competitive position (Moore et al., 1976). Pulps with
desirable papermaking properties have been prepared by
commercial chemical processes (Clark et al., 1962; Clark
and Wolff, 1965). Papers containing considerable kenaf
fiber in the furnish have been made on commercial paper
machines (Clark et al., 1971b; Jeyasingam, 1974; Ca-
thirgamu and Manokeran, 1975).

Being a dicotyledon, kenaf has two distinct regions to
its stem: an outer bark and an inner, woody core. Relative
to the core, the bark contains more cellulose and corre-
spondingly less pentosan and lignin (Clark et al., 1971a).
These chemical differences cause higher yields and greater
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ease of chemical pulping of the bark (Clark et al., 1971a;
Touzinsky et al., 1973). Nieschlag et al. (1961) reported
average lengths of 2.60 and 0.60 mm for bark and core
fibers, respectively. Core fibers have a lower ratio of cell
wall thickness to cell diameter than do bark fibers (Clark
et al., 1967), and this contributes to their greater flexibility
(Touzinsky et al., 1972). These fiber differences produce
the greater strength and porosity of bark sheets and the
greater smoothness and density of core sheets (Touzinsky
et al., 1972; Nagasawa and Yamamoto, 1970). In com-
bination, bark and core pulps show anomalous strengths
exceeding those expected for the combination (Touzinsky
et al., 1972). Clark and Wolff (1962) reported related
synergistic effects for blends of whole kenaf and wood
pulps.

To understand better the strength characteristics and
papermaking properties of kenaf, we examined the me-
chanical behavior of bark, core, and whole kenaf pulps
during web formation on a fourdrinier, laboratory paper
machine and compared their relative responses to those
of a commercial softwood pulp. In this report, we discuss












YOUNG

pulps that comprise most paper furnishes and give us an
array of properties beyond those available from each type
individually.
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Modification of High-Yield Pulp Fibers by the Xanthate Method

Raymond A. Young

A series of high lignin content pulps has been graft copolymerized with acrylonitrile, styrene, and
acrylamide by the xanthate method. The degree of conversion of monomer to polymer and percent grafted
polymer were much lower for modification reactions with mechanical pulps (stone groundwood,
thermomechanical) than with chemical (kraft, oxygen) and semichemical (neutral sulfite semichemical)
pulps. The amount of grafted polymer appears to be correlated with the lignin content of the pulp.
Enhanced levels of grafting for high-yield kraft and thermomechanical pulps can be realized when binary
mixtures of monomers are used in the reaction media. Differences in reactivity and surface properties
of the pulp fibers are discussed in relation to the modification reactions.

Methods for chemical modification of pulp fibers are
being investigated as part of a continuing research program
on the structure and bonding of flexible fiber composites
at the University of Wisconsin. Such composites include
both synthetic papers and nonwoven fabrics and represent
a fiber end-use of increasing importance. The further
penetration of pulp products into nonwoven markets will
be substantially influenced by fiber characteristics and
bonding considerations and in turn will be appreciably
affected by the chemical composition of the fiber. It would
be highly desirable if the modification reactions were
applicable to pulp fibers of high lignin contents. This not
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only would increase potential yields and lower costs, but
would also avoid some of the pollution problems associated
with waste lignins from pulping and bleaching.

One widely studied technique of fiber modification is
the grafting of vinyl monomers to cellulosic fibers (Phillips
et al., 1972; Stannett, 1970; Stannett and Hopfenberg,
1970). However, the overwhelming majority of research
has been on grafting rather pure forms of cellulose and,
indeed, most grafting reactions are not amenable to lig-
nin-containing cellulose fibers. Recently, however, several
investigators have reported methods for modification of
high-yield fibers (Ranby and Hatakeyama, 1975; Hornof
et al., 1975a, 1976). Hornof et al. (1975a,b) have utilized
a technique involving xanthation of the cellulose fiber prior
to the formation of the free radicals, The method takes
advantage of the capability of cellulose xanthates to form
a redox couple with a suitable agent. The essential re-



