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Received January 03, 2020 Abstract In this study, alginate-gelatin/silk wet-laid nonwoven fabrics were prepared by
Revised February 20, 2020 using alginate gelatin fiber and silk fiber, as the main fiber, and PVA fiber as binder

Accepted_February 25, 2020 fiber. The characterization of pore size and mechanical property was carried out on

the various weight ratios of alginate gelatin fiber and silk fibers, or the adding binder
fibers. As the content of silk or binder fiber increases, the tensile strength increases
from 0.70 kgflem’ to 5.08 kgflem’ and the pore size decreases 111.6 im to 51.00 .
As the weight of the silk increased, the density increased, and binder fiber was added
to enhance the cohesion between fibers, thereby increasing the wet-laid nonwoven

fabric strength. We studied on wet-laid nonwoven fabrics that can be applied to mask
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sheet with adjustable pore size.
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Figure 1. Schematic diagram for the preparation of alginate gelatin fiber.
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Table 1. Preparation of alginate gelatin non-woven fabric

Weight ratio(wt%)

Sample

AG S B
AGioo 100 - -
AGgoS1o 90 10 -
AGgoS20 80 20 -
AG70S30, 70 30 -
AGgoB1o 90 - 10
AGg1S9B1o 81 9 10
AG72518B1o 72 18 10
AGg3527B10 63 27 10
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Figure 2. Preparation of alginate gelatin non-woven fabric.
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Figure 3. SEM images of fibers (a) alginate-gelatin, (b) silk and (c) binder. Scale bar is 200 pum.
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Table 2. Average weight and thickness of AG based

non-woven fabrics

Sample Weight(g/m’) Thickness(pm)
AGigo 58.0 342.7
AGgoS10 60.0 406.5
AGgoS20 59.7 404.9
AG70S30, 594 405.0
AGgoB1o 58.1 4155
AGg1SeB1o 57.7 3173
AG72S18B1o 57.8 367.9
AGg3S27B1o 58.1 4179
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Figure 4. SEM images of alginate gelatin wet laid nonwoven fabric. (8) AGio, (b) AGeoSio (€) AGeoSz, (d) AGrSs0, (€) AGeoBig,

(ﬂ AGg1SgB10, (g) AG7zs1gB1o and (h) AG63527B10. Scale bar is 200 um.
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Table 3. Pore size of AG based non-woven fabrics

Pore size(um)
Sample
Min. Max. Ave.

AGioo 11.0 220.0 1116
AGgoS10 11.2 188.5 109.5
AGgoS20 9.1 1319 66.9

AG70S30, 115 125.6 56.4

AGgoB1o 16.7 203.0 97.9

AGg1SeB1o 94 146.6 61.2

AG7,S18B1o 9.9 155.2 477

AGg3S27B1o 6.1 105.5 51.0

2) AGgoB10>AGg1S9B10>AG7,S18B10>AGe3S27B10.
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Figure 5. Average pore size of alginate-gelatin non-woven
fabric.
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Table 4. Mechanical properties of AG non-woven fabrics
Sample Tensile stress(kgf/cm?) Modulus(kgf/cm?) Elongation at max. load(%)
AGigo 0.7 138.8 1.0
AGgS1o 1.7 256.9 1.1
AGg;S20 24 366.8 1.0
AG7S30, 36 448.0 1.1
AGgoB1o 1.8 4254 0.6
AGg1S9B1o 2.9 466.8 0.8
AG7,S18B1o 38 583.7 0.9
AGg3S27B1o 5.0 580.7 13
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Figure 6. Pore size distribution of wet-laid nonwoven fabrics.
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Figure 7. Tensile properties of AG based non-woven fabric. (a) stress-strain curves, (b) tensile stress, (c) modulus and

(d) elongation at max. load.
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