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[57] ABSTRACT 

The present invention is to provide a modi?ed cellulose 
regenerated ?ber having a practically endurable tenacity, 
and being excellent in dye-a?inity, and having anti-funguses 
and deodorizing properties. The present invention comprises 
preliminarily molding chitosan or acetylated chitosan into a 
?ne particle, mixing the ?ne particle body with cellulose 
viscose prior to spinning, and spinning the mixture, at the 
inclusion regenerated ?ber. 

6 Claims, 1 Drawing Sheet 
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MODIFIED CELLULOSE REGENERATED 
FIBER COMPRISING CHITOSAN 

PARTICLES 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a modi?ed cellulose 
regenerated ?ber having the tenacity practically endurable, 
being excellent in dye-a?inity and having also anti-funguses 
and deodorizing properties, and is to provide a ?ber to be 
utilized in the ?eld of yarns, textile fabrics, knitted woven 
fabrics, non-woven fabrics, paper making, and the like. 

2. Description of the Prior Art 
The technique of mixing chitin viscose or chitosan vis 

cose with cellulose viscose for spinning has been investi 
gated traditionally for the purpose of improving dye-a?inity, 
and is described, for example, in “Kobunshikako”, Kobun» 
shi Kankokai, Vol. 14, pp. 198-205 (1965), such that chi 
tosan is viscosylated through a sul?de process, and is then 
mixed with cellulose viscose at an appropriate ratio for 
spinning to produce chitosan/cellulose ?ber, which can be 
stained with acidic dyes and dyes of metal complex salts. It 
is also described in “Kobunshi Kagaku”, Kobunshi Gakkai, 
Vol. 30, pp. 320-326 (1973), that chitin! cellulose ?ber can 
be obtained by mixing and spinning of chitin viscose with 
cellulose viscose, and that the increase in the chitin content 
results in the improvement of dye-a?inity. 
Due to the recent demand for amenity in life space and the 

social factor of the increase in the number of aged people, 
there has developed a need for those ?ber products having 
anti-funguses and odor-preventing properties and deodoriz 
ing and odor-destroying properties. 

Japanese Patent Laid-open No. 41473/1990 proposes an 
anti~funguses ?ber and the method for producing the same, 
the ?ber being obtained by immersing a ?ber having at least 
one functional group consisting of hydroxyl group, amino 
group and carboxyl group in an aqueous solution of chitin, 
chitosan and their derivatives, before drying, and cross 
linking the resultant ?ber in the presence of an organic 
solvent such as benzene and the like using a polyisocyanate 
compound. Japanese Patent Laid-open No. 16097211990 
discloses a technique wherein porous ceramic is dissolved in 
solid into the cotton ?ber to provide the ?ber itself with 
water absorbability and water releasability, and an anti 
funguses agent of chitosan acetate or of cross-linked chito 
san molecule is allowed to immerse into ceramic 
rnicrospores, to prevent microbial deposition and growth, so 
as to prevent dermal disorders inducing in?ammation on 
skin surface which generates steamy feeling and an unpleas 
ant odor, and to prevent co-occurrence of other diseases. 

Chitin or chitosan/cellulose mixed ?ber obtained by pre 
liminary viscosylate chitin or chitosan which is then mixed 
with cellulose viscose for spinning, in accordance with the 
prior art techniques, results in the mixing of essentially two 
different components, namely, chitin or chitosan viscose and 
cellulose viscose, and the solidi?cation and regeneration 
thereof in a solidifying solution of the same composition, so 
it causes a distinct reduction in the tenacity (dry tenacity, wet 
tenacity and knot tenacity}. Hence, no practically endurable 
?ber has been obtained up to now in practical meaning. 
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The method proposed in Japanese Patent Laid-open No. 

41473/1990 is not only complex in its procedure but also 
triggers a decrease in the whiteness of ?ber and cloth and 
dramatically damages the hygroscopic property or water 
releasibility inherent to a ?ber per se, because the surface of 
a ?ber is basically coated with chitin, chitosan and the 
derivatives thereof and both of the two are cross-linked with 
a polyisocyanate compound in order to facilitate their strong 
bonding with the ?ber. 
The technique proposed by Japanese Patent Laid-open 

No. 1609721990 comprises enlarging the microholes which 
a ?ber inherently has, by preliminarily swelling the fiber 
with organic solvents or aqueous solvents, subsequently 
immersing the ?ber along with ceramic microparticles in a 
heated and pressurized processing solution, thereby inject 
ing the ceramics into the microholes, and then impregnating 
an anti-funguses such as quaternary ammonium salt and 
chitosan acetate into the ceramic microholes, which is then 
washed in water and is left to stand in constant atmosphere 
to block the swelling microholes of the cotton ?ber. Hence, 
the technique has disadvantages such as its complex proce 
dure, the reduction in the tenacity of ?ber itself and the 
difficulty of controlling the exact contents of effective com 
ponents, due to the charge into the microholes swelled with 
organic solvents and the like. 

SUMMARY OF THE INVENTION 

The present inventors have investigated intensively in 
order to solve such problems, and have reached the present 
invention. It is an object of the present invention to provide 
a modi?ed cellulose regenerated ?ber having an improved 
dye-a?inity and anti-funguses and deodorizing properties, 
without damaging the integral properties of the ?ber per se, 
such as hygroscopic property and the like. 

It is another object of the present invention to provide a 
modi?ed cellulose regenerated ?ber having a sufficient 
tenacity, practically endurable and being excellent in safety 
without damaging the integral properties of the ?ber. 

According to the present invention, ?ne particle regener 
ated chitosan or ?ne particle regenerated acetylated chitosan 
is mixed with cellulose viscose prior to spinning, and then 
the viscose is spun permitting the cellulose regenerated ?ber 
to contain such ?ne particle regenerated chitosan or ?ne 
particle regenerated acetylated chitosan. 
The cellulose regenerated ?ber of the present invention is 

obtained by the preliminary molding of chitosan or the 
derivatives thereof in a ?ne particle body of 10 pm or less, 
mixing the ?ne particles with cellulose viscose prior to 
spinning, and spinning the resultant mixture, so that ?ne 
particle regenerated chitosan or ?ne particle regenerated 
acetylated chitosan is allowed to be contained in a cellulose 
regenerated ?ber. 

These and other object of the present invention will 
become more apparent in the detailed description and 
examples which follow. 

DETAILED DESCRIPTION OF DRAWING 

FIG. 1 is a schematic ?gure of the apparatus for measur 
ing deodorizing ratios. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

The modi?ed cellulose ?ber of the present invention can 
be produced as follows. In order to obtain a chitin or 
chitosan ?ne particles of a particle diameter of 10 pm or less, 
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it is possible that chitin or chitosan ?akes are ?rstly charged 
into a grinder for micro-grinding to make the ?akes into ?ne 
particles. However, due to the properties of chitin or chito» 
san, contamination from a grinding media cannot be avoided 
during the process of producing ?ne particle, so it is difficult 
to make ?ne particles of 10 pm or less. 

It is therefore desirable to produce the particles according 
to the method proposed in Japanese Patent Laid-open Nos. 
62827/ 1987 and 100534/1987. That is, chitosan is dissolved 
in an acidic aqueous solution, and the solution is de?ned as 
chitosan acidic solution. The chitosan is solidi?ed and 
regenerated by adding the solution to a basic solution 
dropwise or the like; or acetylated chitosan is produced by 
acetylating the regenerated chitosan with acetic anhydride or 
the like in a polar solvent such as methanol, ethanol or the 
like, and is thoroughly washed in water until neutralized. 
Then, by further making the regenerated chitosan or regen 
erated acetylated chitosan into ?ne particles, ?ne particle 
regenerated chitosan or ?ne particle regenerated acetylated 
chitosan can be e?iciently obtained. 

Since the amino group within the chitosan molecule is 
greatly involved in the improvement of anti<funguses and 
deodorizing properties and dye-af?nity, the acetylation 
degree is preferably a level at which approximately 20% of 
the amino group is left; speci?cally, the deacetylation degree 
is preferably not less than 20%. 

For a ?ne particle process, routine grinders or spray dryers 
can be used. For a ?ne particle process with spray drying, a 
milk-like suspension of a mean particle diameter of 50 pm 
or less, is preferably used, obtained through preliminary 
grinding and dispersion with a routine moist grinder includ 
ing homogenizer and the like. The suspension obtained in 
such manner is injected into and dried in a high-temperature 
atmosphere along with pressurized air injected from the 
circumference of a spinneret, and is then further processed 
into ?ne particles due to shrinking. The temperature in the 
high-temperature atmosphere is a temperature su?icient for 
drying the material to be dried, and is appropriately selected 
in a range between 100° and 180° C. The particle diameter 
of a ?ne particle to be obtained can be controlled by 
appropriate adjustment of the amount to be injected in the 
high~temperature atmosphere and by the applied air pres 
sure. In order to obtain a dried material of a desirable particle 
diameter in a sound fashion, the dried material is further 
classi?ed. 

In order that the thus obtained ?ne particle regenerated 
chitosan or ?ne particle regenerated acetylated chitosan, of 
a particle diameter of 10 pm or less, is allowed to be 
contained in a cellulose regenerated ?ber, such chitosan is 
used as it is or is preliminarily dissolved in water, or an 
alkaline aqueous solution, or a suitable amount of cellulose 
viscose can be added, and such solution is de?ned as a 
solution to be added. Prior to spinning, the mixing with 
cellulose viscose may be effected for spinning. Routine 
conditions for producing a cellulose regenerated ?ber are 
applied to the spinning conditions. A particle diameter of 10 
um or more of ?ne particle regenerated chitosan or ?ne 
particle regenerated acetylated chitosan might possibly 
cause yam breakage, depending on the pore diameter of a 
spinneret. The cellulose viscose to be used in the present 
invention is usually rayon viscose and polynosic viscose; the 
modi?ed cellulose regenerated ?ber of the present invention 
may be in any form including staple, ?lament, and the like; 
and an organic pigment such as titanium dioxide can be used 
concurrently, for dulling and the like. 
The required mixing amount of the ?ne particles to 

cellulose is 0.5% by weight or more. If the mixing amount 
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4 
is less, desirable levels of anti-funguses properties and 
deodorizing properties cannot be achieved. In order to 
increase the mixing amount of the ?ne particles to exceed 
3% by weight or more, further reduction in the particle 
diameter is required from the respect of the ?ber tenacity. 
Accordingly, the mixing amount to cellulose, of ?ne particle 
regenerated chitosan or ?ne particle regenerated acetylated 
chitosan of a particle diameter of 10 pm or less, is preferably 
0.5 to 2.0% by weight. 

Because the modi?ed cellulose regenerated ?ber of the 
present invention contains ?ne particle regenerated chitosan 
or ?ne particle regenerated acetylated chitosan mixed there 
with, it exhibits improved dye-a?inity, as disclosed herein 
above, and possesses surprisingly deodorizing and anti 
funguses properties which have never been observed in 
conventional regenerated cellulose ?bers. 

Examples of the present invention will now be explained 
hereinafter, but the present invention is not to be limited 
within the scope of the examples. 

EXAMPLE 1 

500 g of chitosan of a deacetylation degree of 82% and an 
average molecular weight of 42,000 were added to 7,750 g 
of water containing 250 g of acetic acid, to obtain an 
aqueous chitosan acetic acid solution. The viscosity of the 
solution at 20° C. was measured with a rotation viscometer, 
and it was 3,200 cps. The aqueous chitosan acidic solution 
was dropped into a 5% aqueous caustic soda solution to be 
solidi?ed and regenerated into particles. 
The solidi?ed matter was su?iciently washed in water 

until neutralized, to which was then added water to a ?nal 
2—2.5% concentration of the solid material. Then, the result 
ing solution was repeatedly ground and dispersed at a 
rotation of 15,000 rpm for 3 minutes three times, which was 
turned into a milk-like suspension. This was ?ltered through 
a sieve of 120 mesh to separate bulky pieces. While being 
agitated with an agitator, the ?ltrate was injected, at a ?ow 
of 16 ml/min, along with pressurized air of 3.0 kg/cm2 into 
high-temperature atmosphere at l70°—180° C. for drying. 
The dried matter was collected with a cyclone collector. The 
dried matter was classi?ed using a pneumatic classi?er 
(Spedic 250, manufactured by Seisin Kigyo, K.K.) to obtain 
300 g of ?ne particle regenerated chitosan of a particle 
diameter of 5 pm or less. 
The ?ne particle regenerated chitosan was dispersed into 

water to a ?nal mixed amount of 0, 0.3, 0.5, 2.0 and 3.0% 
by weight to cellulose, respectively. The resulting ?ne 
particle regenerated chitosan dispersions were individually 
added to and uniformly mixed with 15 1 each of rayon 
viscose (cellulose 9.0%, total alkali 6.0%, total sulfur 2.5%) 
obtained by conventional methods. After defoaming, a spin 
neret of 0.09 mm¢><100 Holes was used for spinning at a 
spinning rate of 55 m/min into a spinning bath of 110 gll of 
sulfuric acid, 300 gll of sodium sulfate and 15 g/l of zinc 
sulfate at a temperature of 50° C. Drawing was effected 
according to routine two-bath stretch—spinning method and 
cutting was done into 32 mm, before routine scouring and 
dry processing, to produce modi?ed cellulose regenerated 
?bers of 3 denier without yarn breakage, as samples Nos. 1 
to 5. According to JIS L 1015 “Staple Testing Method of 
Chemical Fibers", these samples Nos. 1 to 5 were measured 
of ?neness, dry tenacity, wet tenacity, knot tenacity and 
percentages of exhaustion. The results are shown in Table l. 
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TABLE 1 TABLE 2 

Sam- 1) A~ Fine- Dry Wet Knot Percentage Sam- 1) A- Fine Dry Wet Knot Percentage 
ple mount ness tenacity tenacity tenacity of exhaus- ple mount ness tenacity tenacity tenacity of exhaus 
NO. added (d) [g/d) (g/d) tg/d) tion (%) 5 NO. added (d) [g/d) (g/d) (g/d) tion 0%) 

1 0 3.19 2.50 1.68 1.51 55.2 6 0 1.22 4.56 3.77 2.06 56.4 
2 0.3 3.02 2.51 1.67 1.52 60.5 7 0.3 1.19 4.57 3.67 2.25 59.4 
3 0.5 3.21 2.51 1.68 1.49 62.7 s 0.5 1.21 4.52 3.69 2.26 62.0 
4 2.0 2.98 2.49 1.65 1.46 70.4 9 2.0 1.20 4.48 3.52 2.11 71.4 
5 3.0 3.10 2.50 1.68 1.49 75.8 10 10 3.0 1.27 4.37 3.52 2.05 76.3 

1) % by weight to cellulose 1) % by weight to cellulose 

As is apparently shown in Table 1, no decrease in tenacity As is shown in the results, the case of polynosic ?ber has 
due to the mixing of ?ne particle regenerated chitosan of a the Same properties 85 in the Case Of the rayon ?ber in 
particle diameter of 5 pm or less is observed. Dye~a?inity is 15 Example 1~ More or less Eduction in {he tenacity ls 
improvgd as the mixed amount increases‘ observed as the mixed amount increases, due to the particle 

size of 10 um or less of the ?ne particle regenerated chitosan. 
However, it does not practically cause any problem. 

EXAMPLE 2 2° EXAMPLE 3 

500 g of chitosan of a deacetylation degree of 90% and an . . 
average molecular weight of 52,000 were added to 7,750 g 500 g of chltosan of? deacctylauon degree of 82% and an 

. . . . . average molecular weight of 46,000 were added to 7,500 g 
of water containing 250 g of acettc ac1d, to obtain an . . . . . 

. . . . . . of water containing 250 g of acetrc ac1d, to obtain an 

aquelms chnoosan acwc acld Solution‘ The lqscoény of the 25 aqueous chitosan acetic acid solution of a viscosity of 3,200 
solulmn at 20 C‘ was m?asured with ‘Fromm’? vfscomeler’ cps at 25° C. From a spinneret of a hole size of 0.25 mm», 
and n was 4900 cps‘ The aqueous chnojsan and‘? solution this was made to drop at a constant amount into an aqueous 
W3? firopped mm a 5% aqlfcous ammomum soluuon’ to be basic solution consisting of 10% caustic soda, 20% metha 
Sohdl??d and regemmted mm siraps' nol and 70% water, under pressure, to be solidi?ed and 
The solidi?ed matter was su?iciently washed in water 30 regenerated in particles. This was washed until neutralized, 

until neutralized. Using a homogenizer as in Example 1, the to produce a regenerated chitosan particle matter. This was 
resulting matter was then repeatedly ground and dispersed at replaced for ethanol four times. Using an equimolar acetic 
a rotation of 15,000 rpm for 3 minutes three times, which anhydridc, this was reacted at atmospheric temperature for 
was turned into a milk-like suspension. This was ?ltered 24 hours, washed in ethanol and subsequently in water. The 
throughasieve of 100 mesh. While agitated withanagitator, 35 resulting solution was reacted with 0.5N caustic soda at 
the ?ltrate was injected at a ?ow of 17 ml/min along with atmospheric temperature for 1 hour for cutting of the ester 
pressurized air of 4.0 kg/cm, into high-temperature atmo- bond, before washing in water, to obtain 5.0 l of regenerated 
sphere at 175° C. The dried matter was collected in a cyclone acetylated chitosan at a deacetylation degree of 23%. 
collector The dried matter was classi?ed as in Example 1, To 5.0 1 of the regenerated acetylated chitosan was added 
to obtain 360 E of ?ne Panic“! regenerated chitosan of a 40 4.75 l of water and repeatedly ground with a homogenizer 
Particle diameter of 10 pm or less- rdr 5 rrrinutes two times, 10 which was then further added 
The ?ne particle regenerated chitosan was dispersed into 4.75 1 of water to obtain a dispersion of a 3.47% concen 

water to a ?nal mixed amount of 0, 0.3, 0.5, 2.0 and 3.0% tration. At a ?ow of 14 mllmin, the dispersion was injected 
by weight to cellulose, respectively. The resulting ?ne along with pressurized air of 3.6 lag/cm2 into high-tempera 
particle regenerated chitosan dispersions were added to and 45 ture atmosphere at 180° C. The dried matter was collected 
uniformly mixed with 15 1 each of polynosic viscose (cel- in a cyclone collector. The dried matter was classi?ed with 
lulose 5.0%, total alkali 3.5%, total sulfur 3%) obtained by a classi?er as in Example 1, to obtain 200 g of ?ne particle 
conventional methods. After defoaming, a spinneret of 0.07 regenerated acetylated chitosan of a particle diameter of 10 
mm¢><500 Holes was used for spinning at a spinning rate of pm or less. 
30 m/min into a spinning bath of 22 gl] of sulfuric acid, 0.5 50 As in Example 2, this was addad to and mixed with 
8/1 of Zinc Sulfate and 65 g/l 0f Sodium Sulfate at a tem' polynosic viscose, which was then spun and drawn for 
perature of 35° C., which was then drawn two-fold in a bath routine scouring and drying process’ to produce modi?ed 
of 2 8/1 of Sulfuric acid and 0-05 g” of Zinc Sulfate at a cellulose regenerated ?bers of 1.25 denier><38 mm without 
lempel'alum of 25° C- and was 9"‘ in“) 38 mm- Than’ yarn breakage, as samples Nos. 11 to 15. The ?neness, dry 
lhl'ough [h? Process under ‘11¢ Conditions 0f 1 g/l of Sodium 55 tenacity, wet tenacity, knot tenacity and percentage of 
Carbonate and 2 g/l of Sodium Sulfate at a mmpel'aml'e of 50° exhaustion of them were measured as in Example 2, and the 
C. and subsequent process in 5 g/l of sulfuric acid and at a results are shown in Table 3. 
temperature of 65° C., routine scouring and drying process 
was effected to produce modi?ed cellulose regenerated TABLE 3 
?bers of 1.25 denier without yarn breakage, as samples Nos. 60 Sam 1) A Fine we‘ Knot Page“ a 
6 to 10. These samples Nos. 6’ to 10 were measured of pk mum ms Emmy tummy mam), 0f e 
?neness, dry tenacity, wet tenacity, knot tenacity and per- ND, added (0) (girl) (Bid) (g/d) tion (‘70) 
centage of exhaustion as in Example 1. The percentage of 
exhaustion was measured, after de?ning anhydrous sulfuric l1 0 1-23 4-45 3-49 2718 514 

acid as 1/3, described in 7.30 “Assistants” of as L 1015 65 l; 1;} ggg “Staple Testing Method Of Chemical FlbCTS". The IBSURS are 14 2:0 1:24 4:35 3:23 1:92 55:6 
shown in Table 2. 
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TABLE 3-continued 

Sam— 1) A- Fine Dry Wet Knot Percentage 
ple mount ness tenacity tenacity tenacity of exhaus~ 
No. added (d) (g/d) (g/d) (g/d) tion ('70) 

15 3.0 1.26 4.14 3.10 1.80 54.9 

1) % by weight to cellulose 

As is apparently shown from the results, the case with ?ne 
particle regenerated acetylated chitosan had the same prop 
erties as those of the ?ne particle regenerated chitosan as in 
Example 2. 

TESTING EXAMPLE 1 

As to the modi?ed cellulose regenerated ?bers (Sample 
Nos. 1 to 15) obtained in Examples 1 to 3, the measuring 
method of the number of bacteria followed the Manual of 
Evaluation and Test of the E?fects of Processing Anti-Fungus 
and Deodorizing Products, Association of Antibacterial 
Treatments for textiles, Japan. The method is described 
hereinbelow. Measurement method of the number of bacte 
ria 

Staphyllococcus aureus IFO 12732 was used as a testing 
bacterium, which was cultured in nutrient broth and adjusted 
to 5——30><105/ml. This was de?ned as a suspension of the 
testing bacterium. The suspension of 0.2 ml was uniformly 
inoculated in 0.2 g of a sample placed in a sterilized vial 
equipped with a screw, and was left to stand for culture at 
35° to 37° C. for 18 hours. Then, after adding 20 ml of 
sterilized buffered saline to the vessel, the vessel was 
strongly shaken by hands at a stroke of about 30 cm, 25 to 
30 times, to disperse the fresh bacteria under the test into the 
solution. The resulting dispersion was prepared into an 
appropriate dilution series with sterilized buifered saline, 
and 1 m1 of each of the diluted solutions at individual stages 
was placed in a sterilized petri dish. Concerning each of the 
diluted solutions, two plates containing about 15 ml of 
standard agar broth were prepared. They were cultured at 
35° to 37° C. for 24 to 48 hours, and the colony number in 
growth was counted. Multiplying the dilution, the actual 
number of the bacteria in the samples was calculated. The 
eifect was judged, by determining the increment or decre» 
ment by the following formula based on the average number 
of the bacteria in hexaplicate samples of each of the samples 
with no addition of ?ne particle regenerated chitosan or ?ne 
particle regenerated acetylated chitosan, and in triplicate 
samples of each of the mixed samples. The increment of 1.6 
or more was judged elfective against fungus. Formula 1 

Increment or decrement =1og ( % ) — log ( g- ) 

wherein: 
X: Average number of the bacteria, dispersed and recovered 

immediately after inoculation of the testing bacterium on 
a sample without addition. 

E: Average number of the bacteria, cultured for 18 hours, 
dispersed and recovered, after inoculation of the testing 
bacterium on a sample without addition. 

C: Average number of the bacteria, cultured for 18 hours, 
dispersed and recovered after inoculation of the testing 
bacterium on a sample with addition. 
The results of measuring the individual samples are 

shown in Table 4. 
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TABLE 4 

Amount added EiIect 

Sample (% by weight Increment 
No. to cellulose) or decrement Judgment 

l 0 — A 

2 0.3 1.0210 Negative 
3 0.5 1.7210 Positive 
4 2.0 2.1032 Positive 
5 3 0 2.4717 Positive 
6 0 — — 

7 0.3 1.1673 Negative 
8 0.5 1.6690 Positive 
9 2.0 2.0149 Positive 
10 3.0 2.5333 Positive 
11 0 — — 

12 0.3 1.1340 Negative 
13 0.5 1.6809 Positive 
14 2.0 2.1326 Positive 
15 3.0 2.2478 Positive 

As is apparently shown from the results, modi?ed cellu 
lose regenerated ?bers provided with anti-fungus property 
can be obtained when 0.5% by weight of ?ne particle 
regenerated chitosan or ?ne particle regenerated acetylated 
chitosan to cellulose is mixed. 

TESTING EXAMPLE 2 

Using a washing solution, namely, an aqueous mixed 
solution of 5 g/l of a detergent and 2 g/l of anhydrous sodium 
carbonate, according to the method A of HS L 0844 “Testing 
Method of Dye Pastness in Washing”, samples Nos. 1 to 15 
obtained in Examples 1, 2 and 3, were repeatedly washed at 
70° C. for 45 minutes ?ve times. The test of anti-fungus 
property after washing was carried out as in Testing 
Example 1. The results are shown in Table 5. 

TABLE 5 

Effects after 5 
Amount added repeated washings 

Sample (% by weight Increment 
No. to cellulose) or decrement Judgment 

] 0 — — 

2 0.3 1.1282 Negative 
3 0.5 1.8250 Positive 
4 2.0 2.1322 Positive 
5 3.0 2.4386 Positive 
6 0 f —— 

7 0.3 1.0852 Negative 
8 0.5 1.9254 Positive 
9 2.0 2.1039 Positive 
10 3.0 2.2882 Positive 
11 0 — — 

12 0.3 1.1032 Negative 
13 0.5 1.7210 Positive 
14 2.0 2.1673 Positive 
15 3.0 2.0210 Positive 

As is apparently shown from the results, the modi?ed 
cellulose regenerated ?ber mixed with 0.5% by weight or 
more to cellulose, of ?ne particle regenerated chitosan or 
?ne particles regenerated acetylated chitosan, maintains the 
anti-fungus property after the washing. 

TESTING EXAMPLE 3 

30 g of each of the samples Nos. 1 to 15, obtained in 
Examples 1, 2 and 3, were placed in 14 l of a scouring and 
bleaching solution composed of 4.0 g/l of hydrogen perox 
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ide (35%), 2.0 g/l of sodium hydroxide (48 Baume degree), 
3.5 g/l of sodium silicate (66%), 1.0 g/l of a penetrant 
(Dye-Safe, manufactured by Daiichi Kogyo Seiyaltu Co. 
Ltd.), and 1.0 g/l of sodium tripolyphosphate, processed at 
90° C. for 1 hour, and washed in lukewarm water at 60° C. 
for 10 minutes and subsequently in water for 5 minutes for 
scouring and bleaching process. Then, 0.9% solution of a 
reactive dye (Sumi?x Suprablue BRF, manufactured by 
Sumitomo Kagaku Co., Ltd.) was prepared, and each sample 
was reacted in the presence of 50 g/l of sodium sulfate and 
20 g/l of sodium carbonate at 60° C. for 60 minutes, at a bath 
ratio of l:l9.5, which was then washed in water for 5 
minutes, to dye the samples Nos. 1 to 15. The samples Nos. 
l-A to 15A were obtained. These dyed samples Nos. l-A to 
lS-A were subjected to the anti-funguses property test as in 
the Testing Examples 1 and 2, and the results obtained are 
shown in Table 6. 

TABLE 6 

Etfect after 
Amount Effect without 5 repeated 
added washing washing 

1m in 
Sarn- (% by erement erement 
ple weight to or de or de 
No. cellulose) erement Judgment crement Judgment 

LA 0 — — -— —— 

2A 0.3 1.2240 Negative 1.0852 Negative 
3A 0.5 1.8906 Positive 1.8250 Positive 
4—A , 2.0 2.1032 Positive 2.1089 Positive 
5 - A 3 .0 3.9644 Positive 2.2822 Positive 
6A 0 — — — -— 

7-A 0.3 1.4386 Negative 1.5333 Negative 
8-A 0.5 2.6982 Positive 2.5001 Positive 
9-A 0.5 3.9622 Positive 2.9068 Positive 
IO-A 3.0 4.1089 Positive 3.9644 Positive 
ll-A 0 — — —— “ 

12_A 0.3 1.3624 Negative 1.5297 Negative 
132A 0.5 l .7021 Positive 1.9254 Positive 
14-A 2.0 2.321 1 Positive 2.0390 Positive 
l5-A 3.0 2.5333 Positive 2.1032 Positive 

As is clearly shown from the results, the modi?ed cellu 
lose regenerated ?bers mixed with 0.5% by weight or more 
to cellulose, of ?ne particle regenerated chitosan or ?ne 
particle regenerated acetylated chitosan, su?iciently main 
tain the antifungus property without losing such property, 
after the dyeing and even after the washing. 

TESTING EXAMPLE 4' 

Using the samples Nos. 1 to 15 and the samples Nos. l-A 
to l5-A, obtained in Examples 1, 2 and 3, deodorizing 
property against ammonia and hydrogen sul?de was tested 
with an apparatus shown in FIG. 1, to determine the deodor 
izing ratio based on the following formula 

(initial gas concentration — 

Deodorizing : remainlng gas concentration! X 100 
ratio (%) initial gas concentration 

The testing method is as follows. 

Ammonia 

There was placed 1 ml of aqueous ammonia (25%) of 
super reagent grade, (manufactured by Wako Junyaku Co., 
Ltd.,) into a glass bottle 5. After closing the lid, it was left 
to stand for 2 minutes to generate ammonia gas. The cocks 
1, 2, 3 and 4 of the apparatus were subsequently opened in 
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the above order. An appropriate amount of ammonia gas 
generated in a desiccator 6 in which was placed 20 g of a 

sample S preliminarily prepared and dried at 60° C. for 1 
hours, was absorbed. While rotating a magnetic stirrer 7 
after closing cocks 1 and 2, the ammonia concentration 
inside the desiccator after left to stand for 1 minute was 

adjusted to 100 ppm which was detected with a gas detector 

(manufactured by Gas Tech Co., Ltd). After it was left to 
stand further for 5 minutes and no gas leakage was con 

?rmed, the gas was‘ allowed to remain on contact with the 
sample for 1 hour to determine the concentration of the 
remaining gas. 

Hydrogen sul?de 

Into a glass bottle 5 were added 5 ml of water, 5 ml of 

hydrogen chloride, and 0.1 g of iron sul?de, and reacted for 
20 minutes to generate hydrogen sul?de. Subsequently 
opening in the following order the cocks 1, 2, 3 and 4 of the 
apparatus, an appropriate amount of gas generated in a 
desiccator 6 in which was placed 2 g of a sample S 

preliminarily prepared and dried at 60° C. for 1 hour, was 
absorbed. While rotating a magnetic stirrer 7 after closing 
cocks 1 and 2, the hydrogen sul?de concentration inside the 
desiccator after having been left to stand for 1 minute was 

adjusted to 60 ppm, which was detected with a gas detector 

(manufactured by Gas Tech Co., Ltd). After it was left to 
stand further for 5 minutes and no gas leakage was con 

?rmed, the gas was allowed to remain on contact with the 
sample for 1 hour to determine the concentration of the 
remaining gas. 
The samples Nos. 1 to 15 obtained in Examples 1, 2 and 

3, and the samples obtained by washing them as in Testing 
Example 2 were measured in respect of deodorizing ratios. 
The results are shown in Table 7. The results of measuring 
deodorizing ratios of the samples Nos. l-A to 15A are 
shown in Table 8. 

TABLE 7 

Amount Deodorizing ratio (‘70) 

added After 5 times 
(% by Without washing repeated washings 

Sample weight to Amrnoni- Hydrogen Ammoni Hydrogen 
No. cellulose) urn sul?de um sul?de 

1 0 0 0 10.0 0 
2 0.3 47.5 30.3 49.7 26.7 
3 0.5 59.5 47.2 71.0 48.7 
4 2.0 72.0 54.2 68.2 54.2 
5 3.0 71.0 63.8 79.0 61.7 
6 0 0 0 10.0 16.7 
7 0.3 51.5 45.8 56.0 32.3 
8 0.5 54.0 63.3 67.0 66.5 
9 2.0 68.1 72.5 78.0 68.8 
10 3.0 68.5 79.2 79.6 70.3 
11 0 0 0 0 0 
12 0.3 38.3 29.3 36.8 30.1 
13 0.5 52.6 51.0 49.3 34.7 
14 2.0 68.4 57.3 54.6 62.4 
15 3.0 61.7 60.1 58.2 69.7 
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TABLE 8 

Amount Deodorizing ratio (%) 

added After 5 times 
(% by Without washing repeated washings 

Sample weight to Ammoni- Hydrogen Amrnoni- Hydrogen 
No. cellulose) urn sul?de urn sul?de 

l-A 0 0 0 0 0 
2-A 0.3 42.5 46.7 46.3 50.0 
3-A 0.5 49.5 51.7 48.8 53.3 
4A 2.0 69.0 53.2 68.2 61.3 
5-A 3.0 72.0 72.5 70.0 70.0 
6-/\ 0 0 0 0 0 
7-A 0.3 60.0 41.7 50.0 42.5 
8-A 0.5 69.0 60.0 59.0 51.7 
9-/\ 2.0 65.0 68.3 68.4 66.7 
l0-A 3.0 71.0 72.5 74.1 73.3 
ll-A 0 O 0 0 O 
l2-A 0.3 40.3 28.6 47.5 29.2 
l3-A 0.5 51.2 48.3 51.5 49.7 
14-A 2.0 56.8 50.0 54.0 54.2 
15>A 3.0 59.4 56.2 59.5 58.3 

As is clearly shown in the results. excellent deodorizing 
property can be provided when 0.5% by weight or more of 
?ne particle regenerated chitosan or ?ne particle regenerated 
acetylated chitosan is mixed with cellulose. And the deodor 
izing property can be maintained with no loss, even after dye 
processing or washing. 

As is apparently shown in the Examples and Testing 
Examples described above, in accordance with the present 
invention, by mixing 0.5% by weight or more of ?ne particle 
regenerated chitosan or ?ne particle regenerated acetylated 
chitosan with cellulose regenerated ?ber, there can be 

15 

20 

25 

12 
obtained a highly safe modi?ed cellulose regenerated ?ber 
having a su?icient tenacity practically endurable, being 
prepared without damage on the essential tenacity, having 
improved dye a?inity, and being provided with deodorizing 
and anti-funguses properties, these properties never being 
lost by washing and the like. 
What is claimed is: 
l. Modi?ed cellulose regenerated ?ber containing ?ne 

particles having a diameter less than 10 pm of a material 
selected from the group consisting of particles [having a 
diameter less than 10 pm of a material] of regenerated 
chitosan and particles of regenerated acetylated chitosan 
wherein the mixing amount of said ?ne particles to the 
cellulose element of said modi?ed cellulose regenerated 
?ber is at least 0.5% by weight. 

2. Modi?ed cellulose regenerated ?ber as claimed in 
claim 1, wherein the mixing amount of said ?ne particles to 
the cellulose element of said modi?ed cellulose regenerated 
?ber is in a range of 0.5 to 2.0% by weight. 

3. Modi?ed cellulose regenerated ?ber as claimed in 
claim 1, wherein said modi?ed cellulose regenerated ?ber is 
rayon viscose ?ber and polynosic viscose ?ber. 

4. Modi?ed cellulose regenerated ?ber as claimed in 
claim 1, wherein said modi?ed cellulose regenerated ?ber is 
obtained by mixing said ?ne particles with cellulose viscose, 
and spinning the mixture. 

5. Modi?ed cellulose regenerated ?ber as claimed in 
claim 1, wherein said modi?ed cellulose regenerated ?ber is 
provided with deodorizing property. 

6. Modi?ed cellulose regenerated ?ber as claimed in 
claim 1, wherein said modi?ed cellulose regenerated ?ber is 
provided with an anti-fungus property. 

* * * * * 


