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Effect of Polyester and Viscose Content on the Performance of

1gged. Therefore, the
Spunlaced Nonwoven Dressings

should be less than
gy consumption.

Zheng Zhou ?, Ruguan Zhang"®
gative pressure
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Keywords: spunlace nonwoven; polyester/viscose nonwoven; absorbency rate; fluid spreading;
water-vapor transmission rate

Abstract. Three kinds of spunlaced nonwoven dressings, which were made in the same process, were
chosen with different fiber content. The absorbency rate, water-vapor transmission rate and diffusion
area in solution A were measured. The experimental results showed that the viscose content is the key
factor in water-vapor transmission rate of Polyester/Viscose spunlaced nonweven dressings. As the
viscose content increased 70% from 30% , the water-vapor transmission rate of the spunlaced
nonwoven dressings also increased accordingly. The increase of viscose content is beneficial to
spunlace entanglement, and improve the absorption capacity. Conversely, the increase of polyester
content goes against the spunlace entanglement, but contributes to the improvement of fluid

spreading.

1 compacting fiber by
turing the condensing
-ompacting fibers only
. selection of negative
10t be compacted well, ;
of the compact groove

be absorbed from the.
ding to the analysis
(Y plane and the yn‘
f negative pressure m
ler 1o ensure the fibers

. Imtroduction

Spanlace nonwoven process uses high-speed jets of water to strike a web so that the fibers knot about
another. As a result, nonwoven fabrics made by this method have specific properties, as soft
sdle, lint-free, tlexibility, porosity, and drapability. Spuniaced nonwoven fabrics spans from
pical packs and gowns, protective clothing as chemical barriers to wipes, Lowels and sponges for
sirial. medical, food service and consumer applications!' .

Polyester ,which has a series of excellent performance, as high breaking strength and elastic
, is widely used in nonwoven fabrics. But the poor absorption capacity and high resistivity go
mast both the web formation and spunlace entanglement. Viscose fiber, one kind of regenerated
e fiber, becomes one of the most popular material in medical nonwoven fabrics because of its
hygmscoplcuy The medical dressings, which are mainly used to absorb the exudate and control
propagation of bacteria, can promote wound healing and relieve suffering of patients!™™*.
Pecster/viscose nonwoven fabrics are widely used in medical dressings currently. but seldom about
sesearch on the relationship between fiber content and performance.

For the better development of medical dressings, we chose three kinds of spunlaced nonwoven
pgs with different fiber content, and made comparisons on their absorption capacity, moisture
A illty and dlfqulVlty

997y, p &l

Science & Techno #mental material

er to make test results more comparable, three kinds of spunlaced nonwoven dressings were
with different fiber content. The production process and raw material specification of the
e are the same. Polyester fiber 51mm»=2. 88dtex, viscose fiber 50mmx2.89dtex.

). p 8O3
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Fiber content of the three samples ar

Table.! Content of experimental materiai

e listed in the following table 1.

Area density./[g-m‘l]

Sample Content
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C R70/T30 334

Experimental methods
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sample per unit area(Q).

Q=4(W,-W)/100

Repeated the test with same method for 3 ti
I'est of water-vapor permeability
The water-vapor permeability was mea
water-vapor transmission of fabricst™.

Fluid spreading test

The three kinds of samples were cut into
tabletop. Adding 3mL balck ink inte selutien
then 2 mL solution A was dripping down each
diffusion was stable, weighted one sheet of 25K w
respectively in three sheet

weighted each fringe of
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ached equ

s of 25K paper. Cutt
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calculated out the concrete vaiue of diffusion area.

Experimental results

Absorption capacity
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yer of plastic film on the horizontal
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hite paper, and marked the liquid diffusion outline
ing the paper along the out
the three papers. Calculated the area percentage of diffusion, and then
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line with scissors. Then

nge of 5.07—5.24g/100cm’, 4.41—4 63/100cm’
The mean value of absorbency rate are shown in Figure 1.
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From Fig.) we can sec that sample C has the biggest absorption property. According to Tab.1, we
can calculate the weight of viscose in each sample. The meat viscosc content of Sample A, B, C 18
0.031g, 0.035g and 0.058g. Viscose is one kind of regenerated cellulose fiber of skin-core structure
material, which has many pores in fiber structure. The polymerization degree and crystatlinity of
viscose are low. These make viscose have excellent properties in absorption. Sample C has the
biggest absorption property because the viscose content is the highest among the three.

As the viscose content of sample B is nigher than that of sample A and the poor absorption
property of polyester, when the surface area of vIscose fiber increases, because of absorbing moisture,
viscose fiber can absord the energy of water jets more fully than polyester, leading lo the betier
spunlace entanglement and lower porosity of sample B. Because of the higher polyester content,
sample A has higher porosity, which makes nonwoven dressings absorb more water with pores, 0
sample A has better absorption property than sample B. Therefore, the absorption capacity of

ponwoven dressings is affected by both the hydrophilicity of the fiber and spuniace entanglement

result.

Water-vapor transmission

The water-vapor transmission rate of sample A,B,C are in the range of 5.35—5.5]kg/(24h'm:).
5 405 76kg/(24h-m’) and 6.67—6 82kg/(24h-m”) respectively. Fig.2 shows the mean value of
water-vapor {ransmission rate.

From Fig.2, we can find that as the viscose content increases, the water-vapor transmission rate of
spunlaced nonwoven dressings also increases. There are three main way when moisture pass through
nonwoven fabrics: firstly, moisture cscape through the pores of nonwaven fabrics: secondly, moisture
are absorbed by fibers and escape from the side where vapor pressure is lower; Thirdiy, lots of
moisture will dewing, and spread through capillarity, eventually escape from the side where vapor
pressure is lower.

Viscose has a large number of Hydroxy, which is high hydrophilic group- Because of the skin-cere
structure, viscose has high Specific Surface Area and high surface energy, which makes it can absord
much more moisture than polyester. In addition to escaping through the pores of nonwoven dressing.
moisture are absorbed by viscose fiber and spread through capillarity, finaily escape outside the
dressings. The excellent absorption property of viscose fiber improve the performance of water-vapor
transmission greatly.

As sample C bas the highest viscose content, and sample A gets the lowest viscose content, sample
C has the maximum Moisture Permeability, sample A has the minimum Moisture Permeability.
Therefore, the key factor in improving Moisture Permeability 15 viscose content. As the viscose

content incteases, the water-vapor transmission rate of nonwoven dressing also increases accordingly

KA;\J
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Fluid spreading

Fig.3 shows the diffusion area of solution A on spunlaced nonwoven dressings.
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There arc three processes during liquid spreading in nenwoven dressings: fibers absorb liquid first,
then liquid transmiss along the fiber longitudinally and fill the pores; liquid continues to spread
through capillarity. Besides a large number of Hydroxy, the tow crystallinity and skin-core structure
of viscose fiber, make it can contain lots of water with no diffusion. Contrary to polyester fiber, the
poor absorbency of polyester makes it contain little water. Most of liquid transmiss along the fiber
jongitudinally after wetting. Because of the highest polyester content, sample A has the biggest
diffusion area. When the surface area of viscose fiber increase, because of absorbing moisture,
viscose fiber absorb the energy of water jets fully. As the viscose content of sample C is higher than
that of sample B, sample C gets better spunlace entanglement. The pores of nenwoven dressings can
contain a large amount of water with no diffusion. Because of higher porosity, sample B has the
minimum diffusivity. Therefore, the fluid spreading of nonwoven dressings is affected by both the
hydrophilicity of the fiber and spunlace entangiement result.

Fig.4 shows the illustration of the ditfusion of solution A on spunlaced nonwoven dressings.

(a) (b) {©)
Fig.4 Ilustration of the diffusion of solution A on spunlaced nonwoven
dressings:(a)sampleA,(b)sampleB,(c)sampleC.

Meanwhiie, it can be seen from Figure 4 that the difussion difference between longitudinal
direction and horizontal direction are great. This is because the pores size in nonwoven fabrics are
different. The pores link together, and the three-dimensional array structures of fiber is very
complex These make the direction of liquid difussion have great randomness.
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Conclusion
Through the research on the absorption capacity, moisture permeability and diffusivity of the three
kinds of spunlaced nonwoven dressings, which are made in the same process with different fiber

content, the experimental results showed that:
{1)The viscose content is the key factor in water-vapor transmission rate of Polyester/Viscose

spunlaced nonwoven dressings. As the viscose content increases, the water-vapor transmission rate of

the spunlaced nonweven dressings also increase accordingly.

(2)The absorption capacity and fluid spreading are affected by both the hydrophilicity of the fiber
and spunlace entanglement result. The increase of viscosc comtent is beneficial to spuniace
entangiement, and improve the absorption capacity. Conversely, the increase of polyester content
goes against the spunlace entanglement, but contributes to the improvement of fluid spreading.
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Abstract: A new activated carbon mask was designed, which the main filtering part was the com-
pound of the melt blown nonwoven and activated carbon, to improve the filter efficiency and comfort-
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Structure Design and Performance of Pure Cotton and
Activated Carbon Mask

Yu Qiao,Xiong Yaohua ,Zhang Ruquan
(Wuhan Textile University, Wuhan 430200, China)

permeability and filtration efficiency of the mask were tested.

Key words: activated carbon mask; spunlace nonwoven; filtration efficiency; respiratory resist-
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Preparation process and performance analysis of

the different micro fiber wipes

Xiu Junfeng' Cheng Bowen' Zhang Xiaonan® Jia Jia®
(1. School of Textiles Tianjin Polytechnic University;

2. Jiangnan Branch of China Textile Academy)

Abstract:  The main types of micro fiber wipes and their preparation process on the current market were introduced.
Meanwhile the advantages and disadvantages of their performance were analyzed. Finally the pros—

pect of the different micro fiber wipes in the future market was predicted.
Keywords: micro fiber wipe preparation process performance analysis market prospect
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Design and weaving of flexible fabric connection for

electronic clothing

Zhang Ruquan' Li Dejun’ Du Lejjuan' Wu Di'
(1. College of Textile Science and Engineering Wuhan Textile University;

2. College of Electronic and Electrical Engineering Wuhan Textile University)

Abstract: In order to solve the problem of poor softness and poor comfort in the electronic clothing caused by
metal wire as the electronic connection device a conductive fabric connection was designed and made.
The warp of the fabric connection was made of the composite yarn having a skin-core structure the
core yarn was made of a copper wire coated with a polyurethane film of 0. 04 mm while the covering
yarn was made of cotton yarn. Using the fabric connection as the connecting part of the music electronic
clothing and assessing the playing system before and after wearing and washing a result is obtained:
comparing with the clothing with metal wires clothing with fabric connection is more soft and comfortable

and the stability of music play has increased a lot.
Keywords: fabric connection core-spun yarn conductive yarn conductive fabric music electronic clothing
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The Effect of Process Parameters to the Performance of
PET/PP Needle Non-woven Filter Materials

LIU Man', LI Heng-tong”, WEN Ya', ZHU Bo-tao', GUO Jin—xin', ZHANG Ruquan'
(1. Department of Textile science and engineering, Wuhan Textile University, Wuhan 430200
2. Taicang Anyou No-woven Science and Technology Co. ,Ltd. , Suzhou 215412, China)

Abstract;: Taking PP, PET fibers as raw material, composite nonwoven filter fabric is manufactured in
the needle machine by the orthogonal test method. And using the analysis of range and variance, the effect of
mixing ratio, needling speed and density on breaking strength, density and thickness of PET/PP acupuncture
composite nonwoven filter fabric is researched. The results show that the overall performance of PET/PP com-
posite needle non-woven filter fabric is the best under the blend ratio of PET/PP 30 : 70, acupuncture speed of
23.12 m/min, acupuncture frequency of 311. 3 Hz. The blend ratio of PET/PP to the breaking strength has a
significant effect in the significant level of 0. 1.

Key words: PET/PP needle filter materials; needle non-woven fabric; filter non-woven fabric; orthogo-

nal test
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