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(57) ABSTRACT 

This invention discloses a ?ber ?lament having ultraviolet 
ray hiding effect and fabric manufactured from said ?lament. 
The ultraviolet ray hiding effect of this invention is obtained 
by adding inorganic titanium dioxide particles having aver 
age diameter of less than 100 nm and constituting preferably 
less than 1 Weight % of the total ?ber. When ?ber ?laments 
of this invention are used in fabric production they constitute 
preferably over 50% Weight of the fabric. thereby producing 
a fabric With opening rate preferably in excess of 0.7% but 
preferably less than 25%. The Ultraviolet Protective Factor 
(UPF) of said fabric is preferably over 40%. 
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FILAMENT HAVING ULTRAVIOLET RAY HIDING 
EFFECT AND FABRIC MANUFACTURED FROM 

SAID FILAMENT 

BACKGROUND OF THE INVENTION 

[0001] This invention discloses a ?ber With ultraviolet 
covering effect use to manufacture textiles. Speci?cally, this 
invention discloses ?bers, having ultraviolet covering effect 
use to manufacture textiles, Whose ?laments are formed by 
adding inorganic titanium dioxide particles preferably beloW 
1% Weight of the total ?ber composition. The inorganic 
titanium dioxide particles have dimensions of preferably less 
than 100 nm. 

[0002] Due to large increase in outdoor activities, the 
market demand for textiles With ultraviolet covering effect 
use to produce of various types of sportsWear, including 
sportsWear for ?shing and gol?ng have largely increased. 
Demand for household textiles With ultraviolet covering 
effect, such as garment, hat gingham and curtains, etc. have 
also largely increased. Conventional attempts to develop and 
improve ?bers use to manufacture textiles With ultraviolet 
covering effects have been to increase ?ber density or add 
?uorescent or Whiting agents to the ?ber ?laments. HoW 
ever, increasing ?ber density causes poor air permeability 
and is not suitable for summer textiles, although a higher 
degree of ultraviolet covering effect protection is needed. 
The use of ?uorescent or Whiting agents poses numerous 
problems. As an example, textiles With ?uorescent or Whit 
ing agents have demonstrated poor re?ection efficiency for 
ultraviolet rays. 

[0003] Other technologies have used ultraviolet re?ection 
agents or/and ultraviolet absorbent agents to insert ultravio 
let covering effect protection in textile producing ?bers. An 
ultraviolet re?ection agent or ultraviolet absorbent agent can 
be an inorganic or an organic compound. Because the 
physical properties of ?bers are easily and negatively in?u 
enced by the use of organic compound as agents, inorganic 
compounds are more frequently used. Examples of inor 
ganic ultraviolet re?ection and absorbent agents are Tita 
nium Dioxide, Talcum, Kaolin, Zinc Oxide and Ferric 
Oxide. Titanium Dioxide, Which possesses optimal ultravio 
let re?ection on visible light is frequently used. Similarly, 
organic compounds With ultraviolet re?ection effect on 
visible light, such as salicylic acid, benZophenone, benZot 
riaZole, cyanoacrylate are often use as ultraviolet absorbent 
agents. 

[0004] Ultraviolet re?ection agents and ultraviolet absor 
bent agents can be directly added to the ?bers during the 
?bers’ spinning process, or alternatively directly onto the 
textile produced from the ?ber during post process coating. 
Adding ultraviolet re?ection and/or absorbent agents onto 
the textile surfaces during post process coating reduces the 
air permeability of the textile by clogging the textile aper 
ture. Other draW backs associated With using post process 
coating are that the produced textiles are usually Warmer, 
that is, textiles absorb and accumulate more heat When Worn, 
and the absorbent and/or re?ection agents are quickly shed 
after numerous Washing, reducing the ultraviolet covering 
effect. Therefore, the addition of ultraviolet agents, via post 
process coating is not strongly recommended. 

[0005] Many attempts have been made to develop and 
improve the covering effect of ultraviolet light in ?bers and 
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fabrics produced from said ?bers. Japanese Patent Applica 
tion Laid-Opened No. 5-148734, discloses a ?ber structure 
having ventilation degree exceeding 5 ml/cm2, Which con 
tains ultraviolet re?ection or absorbent agent With the fol 
loWing results: the ultraviolet penetration of Wavelengths 
betWeen 290-320 nm is beloW 5%; the ultraviolet penetra 
tion of Wavelengths betWeen 290-400 nm is beloW 10%; and 
the visible light re?ectivity of Wavelengths betWeen 400 
1200 nm is above 60%. Japanese Patent Application Laid 
Open No. 5-93343, discloses a core sheath constructing ?ber 
With ultraviolet covering effect containing metal oxide of 
betWeen 5-40 Weight % of the ?ber. The Application dis 
closes tatting fabric having covering factor of betWeen 
700-1300 nm, knitted fabric having covering factor betWeen 
200-500 nm, and an ultraviolet passing percentage of the 
core cloth produced from the core sheath constructing ?ber 
beloW 10%. Japanese Patent Application Laid-Open No. 
5-186942 discloses a knitted fabric With double-layer con 
struction having surface layer hydrophobic ?ber of titter 
above 1 denier per ?lament. The lining and contact layers are 
made With ?ber comprising protective inorganic compounds 
constituting over 3% Weight of the layers, Which protects 
against re?ective visible light and near infrared ray light 
sources. 

[0006] The three patent applications discussed above dis 
close technologies for improving ?ber ultraviolet covering 
features by adding metallic compounds constituting betWeen 
1% and 40% Weight of the ?ber and With ultraviolet re?ec 
tion or absorbent characteristics. Adding large quantities of 
metallic compounds into a textile producing ?bers, as pro 
posed by the Japanese Laid-Opened patent applications, 
reduce spinning productivity and ?ber strength and result in 
the formation of tinct yelloW ?bers. Besides having metallic 
compounds expressed uncontrollably on the ?bers surfaces, 
using large quantities of metallic compounds Will affect 
thread routing machines doing the Weaving and ?nishing 
stages of the ?ber/textile manufacturing process. In essence, 
using large quantities of metallic compounds Will greatly 
reduce the life span of the ?bers produced, and increase 
manufacturing cost. 

[0007] To resolve some of the problems associated With 
the Japanese laid-open patent applications and other prob 
lems associated With traditional methods for creating ultra 
violet covering effect in ?bers, the inventor discovered that 
by adding inorganic titanium metal particles having average 
particle diameter preferably less than 100 nm and potassium 
tripolyphosphate into textile producing ?bers, results in the 
folloWing: (1) increased the distribution area of the ?bers; 
(2) avoided the cohesion phenomena associated With using 
titanium dioxide metal particle alone; (3) increased dis 
tinctly the ultraviolet re?ection effect; (4) improved spinning 
productivity; (5) improved ?ber stress; (6) improved ?ber 
tinct; (6) improved ?ber abradability; and (7) protected 
processing machines during threading and Weaving of the 
fabric. 

[0008] Consequently, it is an object of this invention to 
manufacture ?bers, use in textile production, With ultraviolet 
covering effect, Which contains less than 1% Weight of 
inorganic titanium particles With average particle diameter 
siZe of preferably less than 100 nm. 

[0009] Another object of this invention is to produce ?bers 
having ultraviolet covering effect, Which Weighs preferably 
over 50% of fabric produced from said ?bers 
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[0010] Still another object of this invention is to produce 
fabrics, using the ?ber of this invention, having opening or 
permeability rate exceeding preferably 0.7%, but preferably 
less than 25%, and having an ultraviolet protection factor of 
preferably over 40%. 

[0011] Finally, it is still an object of this invention to 
produce ?bers, use for producing textiles, having ultraviolet 
covering protection containing preferably less than 1% 
Weight of inorganic titanium dioxide particles mixed With 
potassium tripolyphosphate to prevent coagulation of the 
titanium dioxide metal particles. 

SUMMARY OF THE INVENTION 

[0012] This invention relates to a type of ?ber having 
ultraviolet covering effect use to manufacture textiles for 
clothings and for producing household textiles, such as 
garment hat gingham and curtains, etc. The ultraviolet 
covering effect results from inventing a ?ber containing 
preferably less than 1% Weight of inorganic titanium par 
ticles having average diameter preferably less than 100 nm. 

[0013] When used to manufacture textiles, the ?ber of this 
invention constitutes preferably over 50% Weight of textiles, 
produces textiles having permeability rate preferably 
exceeding 0.7% but preferably less than 25% and produces 
textiles having ultraviolet protection factor of preferably 
over 40%. Finally, the ?ber of this invention With ultraviolet 
covering protection contains preferably less than 1% un 
coagulated titanium dioxide metal particles obtained by 
mixing the inorganic titanium particles With potassium tri 
polyphosphate. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0014] To obtain ?bers having ultraviolet covering effect 
use for manufacturing textiles, this invention advances its 
proven concept of adding to the ?bers’ composition inor 
ganic titanium dioxide metal particles having average 
dimensions of about 100 mn. The addition of titanium 
dioxide enhances resistant to ultraviolet light While increas 
ing the overall surface area of the ?bers thereby increasing 
permeability or opening rate of textiles manufactured from 
said ?ber ?laments. 

[0015] Other advantages of having inorganic titanium 
metal particles are reduction in feed rate during production 
due to increase ?ber surface area, reduction in overall 
manufacturing cost as feed rate is increased, improved 
spinning productivity, enhanced ?ber strength, enhanced 
?ber tinct, improved abradability and improved threading 
and routing processes. The criticality of adding titanium 
dioxide particles constituting preferably beloW 1% Weight of 
a total ?ber is immense. Having ?bers With titanium dioxide 
particles of Weight percentage above 1 Would most certainly 
result in the loss of or drastic reduction in the ultraviolet 
covering effect in textiles after repeated Washing. 

[0016] The manner in Which the titanium dioxide particles 
are added to the ?bers affects their ability to maintain its 
ultraviolet covering effect and may affect the overall quality 
of textiles manufacture from said ?ber ?laments. To avoid 
phenomenon such as the Wash effect—removal of the ultra 
violet covering effect due to repeated Washing—the pre 
ferred method of adding the titanium dioxide to the ?bers is 

Nov. 20, 2003 

directly, rather than post process coating. Direct addition of 
the titanium dioxide particles can occur at the polymeriZa 
tion stage of the ?ber production process or the spinning 
stage With essentially identical results. HoWever, Whether 
the metal particles are added during the polymeriZation 
process stage or the spinning process stage avoiding coagu 
lation of the titanium dioxide particles is paramount. The 
presence of coagulated titanium particles doing processing 
Will most certainly impact the spinning productivity and Will 
most certainly reduce the distribution area of the metal 
particles in the ?bers thereby reducing the overall ultraviolet 
covering effect. Therefore, to prevent coagulation of the 
titanium dioxide metal particles, a dispersant such as potas 
sium tripolyphosphate is added to the titanium particles by 
preparing a titanium dioxide/potassium tripolyphosphate 
sub-solution. 

[0017] It is Well knoWn in the art that ultraviolet covering 
effect is in?uenced by the textile composition and the 
thickness of the textile. Tightly Woven textiles have loWer air 
permeability or opening rate. The thicker the texture, the 
better the ultraviolet covering effect. Because fabrics With 
ultraviolet covering effect are mostly desired and used 
during the summer season, the degree of textile permeability 
and thickness Will greatly in?uence the degree of textile 
comfort When Worn. To increase the comfort level of fabrics 
With ultraviolet covering effect, a cross model Y, W allotype 
sectional spinneret can be used during the spinning stage of 
the ?ber production. The guiding gutter and the large surface 
area of the allotype section ?ber can be utiliZed to make 
fabric having ultraviolet covering effect and fabric With the 
ability to absorb moisture While providing enhanced perspi 
ration. Such fabrics Will be suitable especially for summer 
activities. 

[0018] Because Ultraviolet Protective Factor (UPF) deter 
mines the degree of ultraviolet covering effect in textiles, 
this invention looks to the AS/NZS 4399, 1996 Sun Protec 
tive Clothing Evaluation and Classi?cation Standard for 
guidance. The Ultraviolet Protective Factor value and ultra 
violet covering effect in AS/NZS 4399,1996 Sun Protective 
Clothing Evaluation Classi?cation Standard revealed the 
folloWing results: When UPF is betWeen 25-39, the ultra 
violet covering effect is considered very good; and When 
UPF is betWeen 40-50 or above 50, the ultraviolet covering 
effect is considered excellent. The folloWing methods for 
measuring ultraviolet protective factor, textile opening rate 
and yarn abradability Were partly used to assess the reliabil 
ity of the inventive ?ndings: 

[0019] 1. LUPF value menstruation: 

[0020] Measured With AS/NZS 4399:1996 standard. 

[0021] 2. Textile opening rate menstruation: 

[0022] The measurement of the opening rate using a light 
microscopic having magni?cation betWeen 10-15 comprised 
the folloWing steps: placing a light source inside the textile 
to be measured to make the textile transparent; taking a 
microscopic photograph of the transparent textile; and cal 
culating the percentage of the total area of the White section 
With respect to the total area of the textile—the percentage 
of the White section is the opening rate of the textile. 

[0023] 3. Yarn abradability menstruation: 

[0024] The measurement of the yarn abradability com 
prised the folloWing steps: Grinding the yarn to be measured 
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With copper Wire having dimensions of 0.25 mm linear 
diameter, under a tension of 0.5 gm/denier, and at a rate of 
300 m/minutes; and recording the passing length of the yarn 
When the copper Wire is grinded and ruptured by the yarn. 
The longer it takes the yarn to pass through, the more 
uncertain the measured abradibility of the yarn is. 

[0025] By Way of examples of exploitation, the manufac 
turing processes, conditions and process components, 
though not limited to the exploitations, of the present 
invention may be as folloWs: 

EXAMPLES OF EXPLOITAT ION 

Example of Exploitation 1 

[0026] Adding to the ?ber material polyester particles 
inorganic titanium dioxide metal particles, With ultraviolet 
re?ection, effect having the folloWing parameters: particles 
With diameter less than 100 nm and constituting 0.5% of the 
total ?ber; and particles With diameter exceeding 0.3 micro 
meters or 300 nm and constituting 0.4% Weight of the ?ber. 
Conducting spinning at a temperature of 290° C. and at a 
spinning velocity of 3000 m/minute to produce Partially 
Oriented Yarn (POY). False tWisting the POY at a speed of 
600 m/minute to produce DraW Textured Yarn (DTY) With 
ultraviolet covering effect. 

Example of Exploitation 2 

[0027] Similar to implementation example 1, the Working 
conditions include spinning and false tWisting to produce 
DTY With ultraviolet covering effect, but inorganic titanium 
dioxide metal particles of average particle diameter less than 
100 nm is added constituting 0.9% Weight of the ?ber. 

Example of Comparison 1 

[0028] Similar to implementation example 1, the Working 
conditions include spinning and false tWisting to produce 
DTY With ultraviolet covering effect, but inorganic titanium 
dioxide metal particles of average particle diameter exceed 
ing 0.3 micrometers or 300 nm is added constituting 0.9% 
Weight percent of the ?ber. 

Example of Comparison 2 

[0029] Similar to implementation example 1, the Working 
conditions include spinning and false tWisting to produce 
DTY With ultraviolet covering effect, but only inorganic 
titanium dioxide metal particles With average particle diam 
eter over 0.3 micrometers is added into the used polyester 
particles. The addition percentage constitutes 1.6% Weight 
of the total ?ber. 

[0030] [Evaluation Result] 
[0031] The DTY With ultraviolet covering effect produced 
according to implementation example 1, implementation 
example 2, comparison example 1 and comparison example 
2 Whose speci?cation siZe is 75 denier has the folloWing 
properties: siZe is 75 denier; the strip number is 72; consid 
ering the Wrap DTY form; the ?lling use is 75 denier * 72 
DTY; tatting 1/1 texture, Warp density is 112 strip/inch; 
?lling density is 112 strip/inch; the code Weight is 92g/m2; 
cloth thickness is 0.28 mm; and the fabric opening is 10.6%. 
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Yarn abradability (m) textile UPF (%) 

Implementation example 1 14276 60.6 
Implementation example 2 40000 66.0 
Comparison example 1 5545 36.0 
Comparison example 2 2667 66.0 

[0032] The DTY With ultraviolet covering effect produced 
according to implementation example 1, implementation 
example 2, comparison example 1 and comparison example 
2 Whose speci?cation siZe is 150 denier has the folloWing 
properties: siZe is 150 denier; strip number is 144; 22G PK 
knitted; code Weight is 220 g/m2; cloth thickness is 1.0 mm; 
and textile opening rate is 5.3%. 

Textile UPF (%) 

Implementation example 1 114 
Implementation example 2 130 
Comparison example 1 78 
Comparison example 2 126 

[0033] From above experimental results the larger the 
fabric opening rate, the poorer the ultraviolet covering 
effect. When the fabric opening rate is large, inorganic 
titanium dioxide metal particles having average particle 
diameter less than 100 nm can be added to the ?ber beloW 
1.0% Weight of the total ?ber to provide ultraviolet re?ection 
effect, and the ?ber can be use to produce fabrics With 
ultraviolet covering effect. UPF of fabrics having inorganic 
titanium dioxide With average particle diameter of less than 
100 nm is apparently superior than similar percentage 
Weight addition of titanium dioxide particles having average 
particle diameter greater than 0.3 micrometer or 300 nm. For 
fabrics containing inorganic titanium dioxide metal particles 
greater than 0.3 micrometers to have similar ultraviolet 
re?ection and covering effect as fabrics containing inorganic 
titanium dioxide metal particles less than 100 nm, the 
addition rate of the 0.3 micrometers ?bers has to be 
increased. HoWever, the increase in addition levels of the 
latter Will most certainly cause poor abradability, most 
certainly hamper otherWise easy abrasion of thread process 
ing route, most certainly result in short fabric life and Will 
most certainly result in overall bad product quality. 

What is claimed is: 
1. A ?ber With ultraviolet covering and re?ective effect 

use to manufacture textiles for use as clothing and household 
textiles, such as curtains capable of preventing skin aging, 
sunburn and/or skin cancer, While enhancing Wearing com 
fortableness and air permeability comprising: 

(a) inorganic particles having average particle diameter 
less than 300 nm; and 

(b) said inorganic particles constituting less than 1% 
Weight of the total ?ber. 

2. A ?ber With ultraviolet covering effect according to 
claim 1, Wherein said inorganic particles are titanium diox 
ide. 
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3. A ?ber With ultraviolet covering effect according to 
claim 1, wherein said inorganic particles have average 
particle diameter of less than 100 nrn. 

4. A ?ber With ultraviolet covering effect according to 
claim 2, Wherein said inorganic particles have average 
particle diameter of less than 100 nrn. 

5. A ?ber With ultraviolet covering effect use in teXtile 
rnanufacturing according to claim 1, Wherein the ?ber corn 
prises over 50% Weight of the teXtile. 

6. A ?ber With ultraviolet covering effect use in teXtile 
rnanufacturing according to claim 2, Wherein the ?ber corn 
prises over 50% Weight of the teXtile. 

7. A ?ber With ultraviolet covering effect use in teXtile 
rnanufacturing according to claim 3, Wherein the ?ber corn 
prises over 50% Weight of the teXtile. 

8. A ?ber With ultraviolet covering effect use in teXtile 
rnanufacturing according to claim 4, Wherein the ?ber corn 
prises over 50% Weight of the teXtile. 

9. A ?ber With ultraviolet covering effect used in teXtile 
rnanufacturing according to claim 2, Wherein an opening 
rate of said rnanufactured teXtile eXceeds 0.7% but is less 
than 25%. 

10. A ?ber With ultraviolet covering effect used in teXtile 
rnanufacturing according to claim 3, Wherein an opening 
rate of said rnanufactured teXtile eXceeds 0.7% but is less 
than 25%. 

11. A ?ber With ultraviolet covering effect used in teXtile 
rnanufacturing according to claim 4, Wherein an opening 
rate of said rnanufactured teXtile eXceeds 0.7% but is less 
than 25%. 
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12. A ?ber With ultraviolet covering effect used in teXtile 
rnanufacturing according to claim 5, Wherein an opening 
rate of said rnanufactured teXtile exceeds 0.7% but is less 
than 25%. 

13. A ?ber With ultraviolet covering effect used in teXtile 
rnanufacturing according to claim 2, Wherein an ultraviolet 
protective factor of said teXtile containing said ?ber is above 
40% 

14. A ?ber With ultraviolet covering effect used in teXtile 
rnanufacturing according to claim 3, Wherein an ultraviolet 
protective factor of said teXtile containing said ?ber is above 
40% 

15. A ?ber With ultraviolet covering effect used in teXtile 
rnanufacturing according to claim 8, Wherein an ultraviolet 
protective factor of said teXtile containing said ?ber is above 
40%. 

16. The inorganic metal particles according to claim 15, 
Wherein said particles are uncoagulated. 

17. The inorganic titatiniurn metal particles according to 
claim 4, Wherein said particles are uncoagulated. 

18. The inorganic metal particles according to claim 16, 
Wherein said uncoagulated metal particles results from in 
situ preparation of said particles With a dispersant. 

19. The inorganic titaniurn rnetal particle according to 
claim 17, Wherein said uncoagulated metal particles results 
from in-situ preparation of said particles With a dispersant. 

20. The dispersant according to claim 18 is potassiurn 
tripolyphosphate. 


