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INTRODUCTION 

The relationship of haze and filterability to the 
gel content of cellulose acetate solutions is well 
known, yet relatively little is known about the gels 
themselves. 

Investigation of the chemical composition of the 
gels has shown1p2 that more than one fraction of 
gels can be obtained, and that hemicelluloses, 
principally xylan and mannan, are associated with 
the gels. 

It was, therefore, decided to carry out an investi- 
gation of the chemical and physical properties of 
these gels with special reference to  light-scattering 
and electron microscopy. The results are related 
to  filt,erability of the parent acetates. The present 
work is concerned with gel size and distribution, 
as well as chemical nature. 

EXPERIMENTAL PROCEDURES 

Samples 
The sources of the cellulose acetabes used (DS 

= 2.5) are shown in Table I. 

TABLE I 
Sample Sources 

centrifugation of 12% solution of cellulose acetate 
in acetone-water (361 : 7.3 by volume) mixtures 
a t  21,500 g for 30 min.; (2) filtration of 1% cellu- 
lose acetate solutions in dry acetone through me- 
dium (15 micron) sintered glass filters and separa- 
tion of the remaining gels by centrifugation a t  
30,000 g for 30 min. (see Fig. 1) ; (3) use of dialysis 
techniques to  free the gels from the soluble cellu- 
lose acetate. 

In  the case of procedures (1)  and (2) ,  the gels 
were carefully washed with acetone and prepared 
for chemical and microscopic studies. The gels 
prepared by procedure (2) were redispersed in 
fresh acetone with the aid of a Waring Blendor. 
Centrifugation and redispersion were repeated 
three times to remove soluble material. Suitable 
concentrations of the pure gels were prepared for 
light-scattering and electron micrograph studies. 
Separate purified fractions were prepared for car- 
bohydrate and x-ray analyses. 

The dialyzed gels were filtered through a 15- 
micron filter to remove the large gels, and the solu- 
tions diluted for light-scattering measurements and 
electron microscopy. Gels under 15 microns in 
size (small gels) are commonly known as “haze.” 

Sourre 
Sample 

designation 

Wood pulp 
Sulfate process 
Sulfite process I 
Sulfite process I1 

Linters I 
Linters I1 

~ 

Acetate A 
Acetate B 
Acetate C 
Acetate I) 
Acetate E 

Purification and Fractionation 

Three procedures were used for the isolation of 
the gels from the soluble cellulose acetate; (1 )  
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Fig. 1. Fractionation and purification procedure. 
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Chemical Analysis 
Carbohydrate analyses were performed by stand- 

ard chromatographic  technique^.^ The results 
were compared to x-ray diffraction patterns ob- 
tained on a Norelco unit. The resulting patterns 
were compared to x-ray patterns obtained from 
purified standard samples of cellulose I, xylan, and 
cellulose triacetate. 

Light Scattering 

Light-scattering techniques can be used to meas- 
ure both the size and particle molecular weight of 
the gels. Measurements were made at  436 and 
546 mp at several angles between 20" and 135" 
for the various concentrations with the use of a 
Brice-Phoenix Model lOOOD light-scattering ma- 
chine.4 The cylindrical cells used (C-101 and 
C-105), were lined up and calibrated with Debye's 
Cornell polystyrene, the excess turbidity ( T) 
and dissymmetry (145/11~) of the sample (0.5% 
polystyrene in toluene) being assumed to be 3.51 X 
10-3 cm.-' and 1.17 f 0.01, respectively, at 436mp. 

Values of dn/dc  were obtained on a Brice-Phoenix 
differential refractometer for soluble cellulose 
acetate-acetone at  436 mp. The value obtained 
was 0.137, and the corresponding value of the light- 
scattering constant H was 5.29 x lop6. The 
calculated value of H for 546 mp radiation was 
2.14 X The value for dn/dc (and hence H )  
was assumed to be the same for the soluble and 
insoluble material . 

Formulation of the Light-Scattering Equations 

Both the length and the particle molecular 
weight determined for the gels considered in this 
report are number-auerages.6.6 This is in contrast 
to the usual weight-average molecular weight and 
2-average length usually determined. This is 
because of the relatively large size of the gel parti- 
cles as compared to quantities usually obtained by 
light-scattering techniques. 

For small particles (less than l/% the wavelength 
of the light), eq. (1) holds 

H ( C / T )  = l/BW + 2A*c + . . . (1) 

holds, Bw being the weight-average molecular 
weight and A2 the second virial coefficient. How- 
ever, for larger particles the number-average 
molecular weight iVn is determined by eq. (2) : 

H ( C / T )  = (1/2BJ + 2A2c + . . . (2) 

It should be noted that the particle molecular 

weight is expressed as if the gel were actually one 
molecule, i.e., the units of an are grams/mole. 

In both cases the experimentally measured size 
is the radius of gyration. If a given shape is 
assumed, the characteristic dimension can be 
calculated. In this case it was thought that 
rods were the best approximation. 

The equation used for the determination of the 
length of the rods is 

Ln2 = 6(X')2 (slope)/$d (intercept) (3) 

where A' is the wavelength of the light in the 
solution and the slope and intercept refer to the 
line obtained by plotting H ( c / T )  against sin2 (0/2). 

The equivalent sphere diameter can be obtained 
from the relation 

D, = 0.745Ln (34  

The scattering from spheres follows Debye's 
well-known relationship, where the intensity I 
varies with the angle e and wavelength X in the 
following manner: 

I Q [ (3/23) (sin z - 2 cos 2) ] 

5 = (4?n/X) sin (e/2) 

(4) 

(5) 

where 

n being the refractive index of the dispersing 
medium. 

If the spheres are nearly monodisperse, and the 
difference in refractive index between the spheres 
and dispersing fluid is small, then H ( c / T )  will have 
a maximum I Q (1/7) which depends on the 
size of the sphere.' 

By setting I = 0 in eq. (4), Debye derived the 
following approximate equation governing the posi- 
tion of this minimum in I :  

(6) x'/a = 8/3 sin ( e /2 )  

where a is the radius of the sphere and A' = X/n. 

Electron Microscopy 

The table model RCA-EMT-3 was used in the 
first half of the work. Samples for this machine 
were prepared by adding a large excess of benzene 
to the acetone dispersion and placing a drop of the 
mixture on a collodion film. The sample was 
dried and the remaining purified gels were shadowed 
with metallic chromium. Later experiments in- 
volved the more precise RCA-EMU-2 model, 
direct drying of the acetone dispersion on a carbon 
background and shadowing with platinum being 
used. 
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EXPERIMENTAL RESULTS 

A. Centrifugation of 12% Cellulose Acetate 
Solutions 

The initial approach involved an examination of 
the filter-clogging portion of the gels which were 
separated from 12% solutions of cellulose acetate 
in acetone by centrifuging at 21,500 G for 30 min. 
at 15°C. in a Lourdes Model LRP centrifuge. The 
effectiveness of the centrifuging operation in 
removing clog-producing gels was measured by 
comparing the filterability of the dopes before and 
after centrifuging. Readings on a haze meter 
indicated that only a small amount of the haze 
was removed by the centrifugation. Filtration 
data, quantities of gels isolated, and carbohydrate 
content of the gels were compared for acetates 
from three pulps in Table 11. 

TABLE I1 
Tabulation of Centrifugation Results for 12% Solutions 

Amt. filtered, lb. 

Uncentri- Centri- Insolubles Xylose in 
Acetate fuged fuged gross, 7" insolubles, '% 

A 20.4 250 0.059 6 .8  
C 44.0 260 0.020 0 
D 7 . 0  90 1.13 30.0 

WAVE LENGTH: 436mp 

15.01 

O !  
0 1.0 20 

sin292 t I O ~ C  

Fig. 2. Zimm plot of Acetate A gels in the presence of 
soluble acetate. 

Only glucose and xylan were found by carbo- 
hydrat,e analysis. X-ray diffraction patterns show 
the xylan to  be crystalline, and evidently not 
acetylated, and also indicated the presence of 
cellulose I, silica, and cellulose triacetate 

B. Application of Light-Scattering Techniques to 
the Identification of Small Gels 

Although centrifugation techniques separated 
most of the filter clogging gels, other techniques 
were required to  isolate and purify the small gels 
responsible for the haze in acetate solutions. 

Wood Pulps: Acetate A (Sulfate) 

Preliminary results of light-scattering measure- 
ments of the small gels in the presence of the dis- 
solved cellulose acetate (passed through a 15- 
micron filter) indicated a particle molecular weight 
of 6.25 x lo8 and a length of 0.38 micron (see 
Fig. 2). However, when these measurements 
were repeated on highly purified gels, the size had 
increased to 0.52 micron, while the molecular 
weight remained the same. Electron micrographs 
of the highly purified gels showed irregular or 

Fig. 3. Electron micrograph of Acetate A small gels (puri- 
fied). 3750x. 

potato-shaped particles of average size, 0.37 
micron, with an extremely narrow size distribu- 
tion, as shown in Figure 3. 

However, when a microsample of these gels was 
prepared by passing the 1% solution through a 
15-micron filter, then a 5-micron filter, and back- 
washing the 5-micron filter (a much gentler proc- 
ess), light-scattering measurements indicated a 
size or 0.41 micron, and electron micrographs 
showed elongated, monodisperse gels 0.25 micron 
in length. This suggested that the purification 
process mauled these gels somewhat, accounting 
for their apparent increased size. The differences 
observed between the light-scattering and electron 
micrograph results can be attributed to  swelling 
in acetone. 

X-ray analyses indicated that these gels con- 
tained cellulose I and xylan. The 53y0 of the 
sample that would hydrolyze contained 58.5y0 
xylose, which accounted for about two-thirds of 



28 L. H. SPERLING AND M. EASTERWOOD 

lo 

the xylose in the acetate. The number of gels 
per gram of cellulose acetate was calculated to  be 
8.65 X 10l2 gels. The small size of these gels 
makes the last result reasonable, and a volume 
computation shows that these gels would occupy 
only a fraction of 1% of the acetate solution, as 
expected. 

The properties of these Acetate A (small) gels 
are summarized in Table 111. 

AGGREGATES PRESENT DUE TO POOR CUT-OFF ________--_________--- 

TABLE I11 
Properties of Acetate A Small Gels 

Gels in acetate, 7' 0.90 
Molecular weight, a,, 
Length, I,,, microns 0.38 micron 
Composition 

6.25 X lo8 

W a n ,  % 58.5 
Cellulose I, % 41.5 

Gels/g. acetate 8 .65  X lo'* 

Aggregation Properties. These gels were found 
to  be aggregated in solution. The following in- 
vestigations and calculations were made to  explore 
this phenomenon. 

The intrinsic viscosity of the highly purified 
gels was determined and found to  be 1.05. Even 
more interesting, however, is the negative slope 
of the plot of qSp/c  versus c (see Fig. 4). Usually 
this slope is positive or zero. A negative slope 
usually indicates a reversible type aggregation. 

When a sample of Acetate A was passed 
through successively a 15-micron filter and then a 
&micron filter, and the latter was backwashed, the 
observed gels were 0.41 micron in size. From the 
experiment 5-15 micron particles were expected. 
Kinetic experiments (by light-scattering tech- 
niques) showed that the larger expected particles 

(1 )  

(2) 

L 
0 0.50 1.00 

C(gms/lOOml) 

Fig. 4. Intrinsic viscosity of Acetate A gels. 
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Fig. 5. Reaggregation of Acetate A gels: ( A )  increase in 
90' scattering intensity with time; ( B )  application of the 
first-order rate equation. 

were deaggregating completely in a few hours in 
this dilute solution. 

When the solutions in the preceding para- 
graph were allowed to  stand for some time after 
being passed through the fine filter and the experi- 
ment repeated by again passing them through a 
fine filter, reaggregation was found to  take place. 
In  1% cellulose acetate solutions, first-order ki- 
netics were shown to hold, and the half-time of the 
reaggregation reaction was calculated to  be 65 hr. 
This is illustrated in Figure 5, where the intensity 
a t  90" ( 1 g 0 )  is plotted against time. Also shown 
in Figure 5 is the first-order reaction equation 
and its application to this problem. 

(4)  Numerical calculations according to  the 
method of Florys (see Appendix I) suggested that 
phase separation, as indicated by an infinite- 
sized aggregate, would take place at 41y0 cellulose 
acetate concentration. The highly purified gels 
exhibited phase separation a t  what would corre- 
spond to a 1 0 0 ~ o  concentration of cellulose acetate. 
The concentrated phase when observed under a 
light microscope was found to  have a stringlike 
structure. 

(5)  The aggregation theory also suggested 
that the rate of aggregation should be dependent 
on the rate of diffusion, which would depend on 
the concentration of cellulose acetate. This was 
confirmed by a filtration test (to be discussed 

(3) 
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Fig. 6. Gels larger than 15 microns isolated from Acetate A. 
156X. 

below) where the amount filtered for a centrifuged 
12% solution decreased from 1200 lb. to  269 lb. in 
two weeks. 

Examination of the Large Gels. The gels stopped 
by the 15-micron filter were also investigated. 
X-rays showed the presence of cellulose I and 
cellulose triacetate. Light microscope studies 
showed rods and plates (see Fig. 6). 

The plates were isolated and found by x-rays 
and infrared analyses to be cellulose I with a trace 
of triacetate. The rodlike structures are believed 
to  be fragments of cellulose I fiber. (This is 
supported by results of an experiment with Acetate 

TABLE IV 
Filtration Experiments on Acetate A 

Amt. 
filtered, lb. 

Normal filtration value 16 

Centrifuged, + small gels 144 

Centrifuged, after standing 2 weeks 269 

Centrifuged filtration value 1200 

Centrifuged, + large gels 33.5 

B in which the isolated fiberlike material was 
cellulose I.) 

Filtration Properties. Filtration characteristics 
of both the small and the large gels in Acetate A 
were surveyed: 12% acetate solutions were pre- 
pared and centrifuged a t  21,500 g for 30 min. To 
these centrifuged solutions were then added various 
quantities of gels. The results are shown in Table 
IV. 

Reaggregation of the small gels may be respon- 
sible for the decrease in filterability in the last case. 
These aggregates are seen to be responsible for 
about one-third of the filtration difficulty. These 
data indicate that the preliminary experiment 
removed both the large gels and the existing aggre- 
gates of small gels. 

Acetate B (Suljite) 

The molecular weight of the small gels was found 
to  be 3.84 X 108, both in the presence of cellulose 

WAVE LENGTH: 546mp 

0 1.0 2.0 
sin* e/2 + IO'C 

Fig. 7. Zimm plot of purified Acetate B gels. 

TABLE V 
Gels Purified by Centrifuging (Under 15 Microns) 

Composition 

Composition Glucose, Xylose, L,, Acetate, 
Acetate by x-ray % % microns a, wt.-yo Appearance 

A Cellulose I + xylan 41.5 58.5 0.52 6.25 X lo8 0.90 Monodisperse, elongated 

B Cellulose 1 + xylan 70 30 0.38 3.84 x 108 0.52 Monodisperse, slightly 

0.19 Spheres and spheres in- 
terconnected by fi- 

D Cellulose I + cellulose - 0.92 2.00 x 109 

E Cellulose I + cellulose 90.1 9.9 1.60 3.34 x 109 0.10 

0.38* 

0.30. elongated 

i brous material 
triacetate 

triacetate 

.Best value for original gels. 



30 L. H. SPERLING AND M. EASTERWOOD 

acetate and in the purified state. In the former 
case, the size was estimated at  0.30 micron, while 
in the purified state their size was found to be 0.38 
micron. A Zimm plot of the latter data is given in 
Figure 7. 

Electron micrographs were also prepared of the 
highly purified gels. They were nearly mono- 
disperse, 0.22 micron in diameter, and irregular in 
shape. However, calculations from light-scat- 
tering data, assuming the particles to be cylindrical 
in shape, indicated that they have a somewhat 
elongated structure in the original state. These 
results are summarized in Table V. 

Both Acetate A and Acetate B contain the same 
number of gels, the most significant differences 
being in size and xylan content; the latter value 
was 30% for Acetate B gels and for the Acetate A 
gels about twice as large. 

The composition of the gels over 15 microns in 
size was the same as for the Acetate A gels (see 
Table VI). 

TABLE VI 
Gels Prepared by Filtration (Larger Than 15 Microns) 

Composition by Acetate, 
Acetate Appearance x-ray wt.-% 

A Fibersand 
plates 

isolated) 
B Fibersand 

plates 

isolated) 

isolated) 

(Plates 

(Plates 

(Fibers 

D Fibers 
E Fibers 

Cellulose I + cellulose 0.019 

Cellulose triacetate, trace 

Cellulose I + cellulose 0.036 

Cellulose triacetate - 

triacetate 

of Cellulose I 

triacetate 

Cellulose I + cellulose - 

Amorphous 0.043 
Cellulose I 0.01 

triacetate 

The filtration value for Acetate B was found to 
be 42.6 lb. This is especially interesting when 
compared to the quantity of xylan isolated from 
the two wood acetates. 

Acetate D and E (Linters) 

Gels from both linters acetates were found to 
give unreliable light-scattering results in the 
presence of the dissolved cellulose acetate, prob- 
ably due to the very small amounts of gel (haze) 
present. Upon purification, however, reliable light- 
scattering and electron micrograph studies could 
be made on the gels. 

Light-scattering measurements on purified Ace- 
tate D small gels resulted in particle molecular 

WAVE LENGTH: 5 4 6 m 1  

0 1.0 2.0 50 
sin292 + IOSC 

Fig. 8. Zimm plot of Acetate E small gels. 

weights of 2.00 X lo9 and lengths of 0.916 micron, 
as shown in Table V. 

The intercept values obtained from the Zimm 
plot indicated that Acetate E small gels were 
larger than Acetate D small gels, the former 
having a molecular weight of 3.34 X lo9 (see Fig. 8 
and Table V). 

In Figure 8 a maximum is observed at about 120" 
which represents an equivalent sphere diameter of 
about 0.34 micron, as calculated from eq. (6). 
The length of the particles as determined by eq. 
(3) was found to be 1.60 microns, which does not 
agree with the result obtained from the maximum. 
The intercept sphere diameter, as calculated by eq. 
(3a), is 1.2 microns. 

This apparent discrepancy was cleared up by 
the electron micrographs of the dialyzed gels 
shown in Figure 9. Apparently, the intercept 
values measure an average of both the spheres 

Fig. 9. Electron micrograph of dialyzed Acetate E gels. 
9mx. 
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and the interconnected particles, while the 
spheres alone scatter enough of the light to  cause 
the observed maximum. This phenomenon was 
also observed for the Acetate D gels, the maximum 
occurring at 135", which corresponds to  a sphere 
diameter of 0.33 micron. The number of these gels 
per gram of acetate was found to be 1.89 X 10". 

Large Gels in Linters Acetates. The chemical 
analysis of the gels over 15 microns in size is shown 
in Table VI. These were fiberlike in appearance; 
however, Acetate D gels proved to  be amorphous 
to  x-rays, while acetate E gels gave an x-ray dia- 
gram indicating cellulose-I. In  both cases these 
gels comprised only a small fraction of 1%. 

C. Dialysis Purification of Small Gels (Acetates, 
A, B, D, and E) 

The electron micrograph obtained from Acetate 
E is shown in Figure 9. 

The predominant feature in the electron micro- 
graphs is uniform, monodisperse, spherical or po- 
tato-shaped gels about 0.1 micron in diameter. 
The smaller size noted in this experiment is prob- 
ably the result of gentler handling in purification by 
dialysis. 

Some differences among the gels were observable 
however; the wood acetate gels were slightly 
elongated, while those from the linters (especially 
Acetate E) were formed into almost perfect 
spheres. On the other hand, the spheres in the 
linters gels were sometimes connected into highly 
elongated structures by a semifibrous-appearing 
material, as illustrated in Figure 9. 

The gels appear to be swollen to three times their 
dry volume in acetone. A. calculation of the 
molecular weight of a sphere of 0.1 micron in 
diameter having a density of 1.3 g . / ~ m . ~  bears out 
this assumption. The resulting particle molecular 
weight, 4.1 X 108 g./mole, is very close to  those ob- 
tained for wood acetate gels, which lack the inter- 
connecting structures almost entirely. 

Polydispersity calculations on the gels appearing 
in the electron micrographs, assuming a Gaussian 
distribution function, indicate that the ratio of the 
weight-average diameter to  the number-average 
diameter (DJD,) is less than 1.1. 

Light-scattering measurements performed on the 
dialyzed gels gave good agreement with the wood 
acetate gels in the presence of dissolved cellulose 
acetate, and fair agreement with the purified linters 
small gels. However, loss of intensity indicates 
that some of the gels were lost in the dialysis and, 
therefore, molecular weight determinations, which 

depend upon accurate knowledge of the concentra- 
tion, were unreliable. 

A summary of all the results obtained on the gels 
appears in Tables V and VI. 

Carbohydrate analyses were also carried out on 
the parent acetates. The results, shown in Table 
VII, made possible the calculation of the fraction 
of the total xylan present in the small gels. 

TABLE VII 
Carbohydrate Analyses of the Parent Acetates 

Glucose, Mannose, Sylose, Arabinose, 
Acetate %I % % % (?I 

A 98.23 0.49 0.78 0.51 
B 98.59 0.38 0.6'2 0.41 
D 100.00 
E loo. 00 

- - - 

- - - 

In  the case of Acetate A, 67% of the xylan is in 
the small gels, as compared to  24% for Acetate B. 
From Table V we may compute that acetate E 
actually has about 0.01% xylan, which failed to  
show up in the carbohydrate analysis of the parent 
acetate. 

CONCLUSIONS 

A. Gels Under 15 Microns 

( I )  The small gels from all acet.ates appear to  
be uniform, nearly spherical, and about 0.1 micron 
in diameter They are sometimes interconnected 
to give larger structures. Maxima observed in 
light-scattering studies indicate spherical structures 
of about 0.33 micron. This difference may be due 
to  swelling. The average length of the linters 
acetate gels was about 0.9 micron, and wood ace- 
tate gels were about 0.35 micron in length. 

The main difference between the Acetate A 
and the Acetate B gels seems to  be in size and xylan 
content, as shown in Table VIII. 

Polydispersity calculations on both of these 
gels (from electron micrographs) indicate D,/D, 
is less than 1.1. There are only two likely mech- 
anisms of formation which would result in gels of 
such a narrow distribution either (a) the gels are 
some well-defined part of the cellulose structure 
and hence would naturally all be the same size, or 
(b)  they are all formed at the same time in the 
acetylation process and grow in size only by the 
addition of xylan and cellulose molecules precipi- 
tating from solution. 

Acetate A gels were found to  be subject t o  
aggregation' in acetone solution. Preliminary re- 

(2) 

(3) 

(4) 
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TABLE VIII 
Comparison of Gels in Acetates A and R 

~~ 

Gels/g. 
Acetate L,, microns ail Acetate, wt.-% Xylan, 9; acetate 

A 0.38 6.25 X lo8 0.90 58.5 8 65 X lo’* 
B 0.30 3.84 X lo8 0 52 30 8 14 X loLs 

sults indicate that these aggregates definitely affect 
filtration adversely. 

B. Gels Over 15 Microns 

For the wood acetates, fibers and plates were 
identified: the fibers are cellulose I, and the plates 
are cellulose triacetate. 

In the case of the linters acetates, fibers 
were found in both cases. Acetate E fibers showed 
cellulose I, but Acetate D fibers are amorphous. 

(3) The large gels were found to be the pre- 
dominant cause of filter plugging; however, it was 
shown that the small gels in their aggregated form 
contribute to this problem. 

( 1 )  

(2)  

APPENDIX. CRITICAL CONCENTRATION OF 
ACETATE A SMALL GELS 

The system under consideration has nl spherical 
solvent molecules and n2 rigid, rodlike solute par- 
ticles which are x times as long as the solvent mole- 
cules and have molecular weight M; u1 and v2 
are the volume fractions of these particles, re- 
spectively, and xu, is the molar volume of a solute 
molecule. The principle equations8 are : 

( 2 4  

A2 = z(xv,) /M2 (7) 

u2 (critical) = 8/x (8) 

Az = tH(C/T) - U/M)I/2c 

The value for A,  as determined by eq. (2) is 3.38 X 
lo6. Here, M = 6.25 X lo8, and xus 6.15 X lo8 
ml./mole (a density of 1.3 g./ml. for the gels being 
assumed). The results in x = 2.14 X lo3 and 
u2 (critical) = 0.37y0 gels. If the cellulose acetate 
contains 0.90% gels, the critical concentration of 
corresponding cellulose acetate is 41%. 

The experimental value for the highly purified 
gels is near loo’%, cellulose acetate basis. The 
difference can he attributed to the fact that the gels 
are not rods, but potato-shaped. 
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Synopsis 
An examination of the chemical and physical properties of 

gels in wood and linters cellulose acetates was carried out 
with special emphasis on light-scattering and electron micros- 
copy. Gels were fractionated by filtration, centrifugation, 
and dialysis techniques to produce gels over and under 15 
microns in size. The predominant phenomena observed in 
the small gels are nearly monodisperse spherical or potato- 
shaped gels of about 0.3 micron in dispersion (light-scatter- 
ing) and 0.1 micron dry (electron microscopy). Chemical 
analysis shows these gels much enriched in xylan. The large 
gels were examined also and were found to consist of fibers 
(cellulose I) and plates (cellulose triacetate). 

RCsumC 
On a fait une etude des propri6tks chimiques et  physiques 

des gels des acetates de cellulose de bois e t  de linters portant 
principalement sur la diffusion lumineuse et la microscopie 
Blectronique. On a fractionne les gels par filtration, cen- 
trifugation et dialyse afin de produire des gels de taille 
superieure et inferieure A 15 p. Le ph6nombne predominant 
observe dans les petits gels est l’apparition de gels de forme 
spherique on en forme de pomme de terre, 6troitement mono- 
disperses, de taille Bgale environ ?+ 0,3 p en dispersion (dif- 
fusion lumineuse) e t  0,l p B sec (microscopie Blectronique). 
Une analyse chimique montre que ces gels sont plus riches 
en xylanc. On a aussi examine les grands gels e t  on a trouve 
c’btaient des fibres (cellulose I )  e t  des plaques (triacetate 
de cellulose). 

Zusammenfassung 
Eine Untersuchung der chemischen und physikalischen 

Eigenschaften des Gelanteils in Celluloseacetaten aus Hola 
und Linters wurde mit besonderer Heranaiehung der Licht- 
streuung und Elektronenmikroskopie durchgefuhrt. Die 
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Gelteilchen wurden durch Filtrations-, Zentrifugierungs- und beobachtet. Die chemische Analyse ergab eine starke 
Dialyseverfahren in solche mit einer Grosse uber und unter Anreicherung dieser Gele an Xylan. Die grossen Gele 
15 p fraktioniert. Bei den kleinen Gelteilchen wurden wurden ebenfalls untersucht und erwiesen sich a1s Fasern 
uberwiegend nahezu monodisperse, kugel- oder kartoffel- 
formige Gele von 0,3 p im dispergierten (Lichtstreuung) und 
0,1 p im trockenen (Elektronenmikroskopie) Zustand Received February 19, 1960 

(Cellulose-I) und Plattchen (Cellulosetriacetat). 


