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Other researchers have pointed out

the importance of fiber length mea- o _-.___"_‘332',_." 710 ‘497- TP
surements in characterizing mechan- ”'3-2:_ : Ty ‘366 . D5] -
ical pulps(, 2). The weighted average 3

fiber length can be measured by g

projection, microseope, and by Bauer- g

MecNett classifier using the TAPPI g

method. The Domtar researchers g

developed the Celleco fractionator, in g

which the pulp suspension under gl

evaluation is sprayed through a nozzle S0

against a vertical nylon sereen that 4

splits the flow into accepted and Sl

rejected fractions. The weighted T

average fiber length is computed 14

from the flow and consistency of each i

of the two pulp streams—the feed TN

stream and either the accepted or 47

rejected fraction. The accuracy of the 48

measurement depends on the measur- TN

ing equipment (3). Top

The Swedish Forest Products Re-
search Laboratory (STFI) (4, 5) has
developed an instrument where the
aligned fibers pass into a capillary
tube, interrupting a light beam and
generating light pulses. The duration
of the pulses is proportional to the
fiber length, and the intensity of the
pulses is proportional to the fiber
width. Three light beams of different
widths illuminate the dilute pulp
suspension and generate data for four
fiber length fractions. The French
researchers have developed the “his-
tofiber,” using mainly the same prin-
ciple (6).

The Kajaani instrument (7) is also
an optical measuring device. The
ability of the fibers passing through
4 capillary tube to change the direc-
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tion of the light polarization provides
asignal related to the size of the fibers.
This signal is used to compute a fiber
length distribution. It takes a few
minutes to measure 3000 fibers and
assign the fibers to 24 different length
classes.

Recently, a scanning laser micro-
seope was proposed (8). The light
cutput from a laser diede is focused
down to a diffraction-limited beam
spot. The light beam is scanned at a
constant known veloeity. The light
pulses scattered back from individual
fibers are detected by a set of stereo-
scopic photodetectors. This instru-
ment measures the width of individ-

dual fibers and classifies them into
eight size fractions.

The researchers of the Université
du Québee have developed 2 new
instrument to measure fiber proper-
ties. When submitted to a stationary
ultrasonic field, particles of cylindri-
cal shape diluted in water and shorter
than one fourth of the acoustic wave-
length migrate to nodal planes of
acoustic radiation pressure. The fi-
bers reorient themselves parallel to
these planes. The evolution of the fiber
suspension is monitored with a eolli-
mated beam of light during ultrasonic
exeitation.
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1. Scattered fight intensity vs. time for 15 mixtures with different fiber

lengths

fractions

2, Scattered light intensity vs. time for 5 mixtures with the same fiber

3. Weighted average fiber length computed from three instruments vs.

that calculated from projection measurements

4. Tear index vs. the surface under the curves of scattered light intensity

with time, for the 20 mixtures

Unlike the previously reported
experimental setup (9-11), the prob-
ing light is now restricted to the
expected fiber layer positions only.
This arrangement provides a direct
relationship between fiber concentra-
tion and scattered light during layer
formation. Hence, scattered light
signals collected near the axis in the
plane perpendicular to the layers are
shown to inerease in a simple manner
as a funection of time.

Here, we present some new results,
obtained with this acousto-optical
instrument. We also present some
relationships between the signals
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from this instrument and some pulp
properties.

ExperimentaI procedures

An industrial stone groundwood pulp
was classified in a Bauer-McNett
apparatus. Twenty mixtures of long
(Lug + Los + Lug), medium (Ligo), and

" short {Lagw + Paoo) fibers were prepared

aceording to & mathematical design.
The fines (Pa) were collected by
centrifuging. The 20 mixtures were
analyzed for their main characteris-
ties (T'able I using the TAPPI meth-
ods for fiber classification (T232 em-
82), freeness (T227 om-85), tear index,

bulk, and scattering coefficient on
handsheets (T220 om-83).-Wet web
strength was performed according to
Seth et al. (12).

Plots of the seattered light intensity
vs. time during the excitation period
for the 20 mixtures are showh-in Figs.
! and 2, respectively, for the 15 mix-
tures with different fiber lengths and
the 5 identical mixtures. The 60-s
initial time coincides with the end of
the 60-s period in which the fiber sus-
pension turbulence slows down.
Curves are normalized to identieal ini-
tial levels at ¢ = 60 s. Therefore, they
are relative to each other. Various
parameters were computed from




these curves, but we found that the
most reliable parameter was the
surface under each curve during the
time interval of 60-80 s.

The fiber lengths for the 20 mix-
tures were computed successively,
using the projection, Bauer-MeNett,
Kajaani F8-100, and the new acousto-
optical methods. For the latter, the
surface areas under each curve of
Figs. 1 and 2 were taken as a relative
measure of weighted average fiber
length. The fiber length obtained by
projection was taken as a reference,
and the weighted average fiber
lengths obtained from the three other
methods were plotted against them.
This graph is shown in Fig. 3. The
three methods indicate the same
values for the fibers of medium
length. The acousto-optical method
gives lower length for short fibers and
higher length for long fibers as com-
pared to measurements made with'the
Bauer-MeNett and Kajaani instru-
ments.

The surfaces under each curve of
Figs. 1and 2 were also plotted against

the usual pulp properties. A correla-
tion coefficient superior to 0.8 was
noted for the relationships with
weighted average fiber length (as
caleulated from a Bauer-McNett
classification and Kajaani), bulk, tear
index, freeness, and light scattering
coefficient. The relationship with tear
index is shown in Fig. 4.

Conclusions

The results have confirmed previous
theoretical models. This new acousto-
optical instrument has excellent po-
tential for fast characterization of the
pulp properties. The design includes
no capillary tubes and no classified
pulp, as pit stone groundwood can be
used directly. Research has to be
continued (a)} to improve reproducibil-
ity by using larger pulp samples and
(b) to adapt this instrument on-line.O
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NONWOVENS.
AN ADVANCED
TUTORIAL

World experts in nonwovens
have compiled a compre-
hensive and timely book on
nonwaoven production,
absorbency and testing.

It is divided into three sections:

Section 1: Dry Laid and Wet
Laid Systems gives the
fundamentals of fibers as
engineering materials and the
basic principles of fiber
mechanics. Useful for scientists
and manufacturers and as a
college level textbook.

Section 2: Melt Blown and
Spun Bonded Technology is
the most complete review avail-

able on the direct formation of
nonwovens from polymer melts.

Section 3: Absorbency and
Testing covers these important
factors in detail. This section
applies theory and knowledge
to real situations to improve
nonwovens.

Nonwovens: An Advanced
Tutorial is the resource that
scientists, engineers, educators
and students have been
searching for. Order from TAPPI
today: 1-800-332-8686.

Order Number: 01 01 R157
Member Price: $44.22
List: $66.00
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