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Weaving of polyester-based cloth with toothpick strips and

its filtration performance
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1. Energy Storage Institute, Lanzhou University of Technology, Lanzhou 730500, Gansu, China;

2. College of Textile and Garments, Hebei University of Science and Technology, Shijiazhuang 050091, Hebei, China

Abstract: Polyester-based cloth with toothpick strips with varying convex-concave stripe structures
and widths were fabricated from polyester yarns. And systematically compared with the plain weave
basic cloth produced to evaluate their industrial properties and filtration performance. The result
indicated that polyester-based cloth with toothpick strips structure, characterized by its three-
dimensional and multi-layered pore architecture, imparted superior overall properties. In terms of
convex-concave stripe structures, satin and twill weaves demonstrated optimal filtration performance
due to their fewer interlacing points and longer floats, which facilitated smooth airflow channels and
lower filtration resistance, and provided good impact resistance. In terms of convex-concave stripe
width, increasing the convex stripe width enhanced filtration resistance but significantly improved
filtration efficiency, leading to an overall improvement in comprehensive filtration performance.
Conversely, while increasing the concave stripe width also contributed to improved filtration

efficiency, there existed an optimal width threshold.
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Fig. 1 Weave pattern of polyester-based cloth with
toothpick strip
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Tab.1 Basic parameters of polyester-based cloth with toothpick strip

A Ak Mm% m&zy MEksyg SAYHE/ MR- (10 cm) ™' ] T 25 &/
Py P S PO M@/ mm  JEE/mm ”
iy HH ML EARAR TEAE AR 234 Hizh (g'm™)

1* = = = = 273.8+0.2 0.747+0.001 206.00+0.01 140.00+0.01 240.330 0+0.003 3
2" 8L Far 10 10 260.9+0.2 1.414+0.001 218.00+0.01 144.80+0.01 253.790 0+0.003 3
3* IEEJ;J;/;F 248 10 10 258.5+0.2 1.337+0.001 214.40+0.01 159.60+0.01 316.010 0+0.003 3
4* ﬁﬁz,:& 248 10 10 253.0+0.2 1.351+0.001 224.20+0.01 177.20+0.01 279.520 0+0.003 3

ZINEEE

. = — kB
5 SFar Rl 10 10 254.8+0.2 1.329+0.001 218.00+0.01 146.00+0.01 312.380 0+0.003 3
6" S8 ﬁﬁi% 10 10 249.6+0.2 1.430+0.001 217.60+0.01 191.20+0.01 303.960 0+0.003 3

ST E3'8

7* AL Far 6 4 252.0+0.2 1.398+0.001 219.60+0.01 182.80+0.01 275.490 0+0.003 3
8" 8L Far 12 201.9+0.2 1.452+0.001 218.00+0.01 207.60+0.01 306.200 0+0.003 3
9 AL Far 16 4 254.6+0.2 1.477+0.001 215.20+0.01 208.00+0.01 307.790 0+0.003 3
10" L Far 6 10 199.9+0.2 1.376+0.001 220.60+0.01 151.60+0.01 268.700 0+0.003 3
11* L Far 6 14 256.1£0.2 1.265+0.001 215.00+0.01 143.60+0.01 253.890 0+0.003 3
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Fig. 2 Finished product photos of polyester-based cloth with toothpick strip
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Tab.2 Performance parameters of polyester-based cloth with toothpick strip for industrial use

BESL PUAHIEE/[eN-(10 em) ™ ] Toimk AR/ () I /() Lk, ‘IR
%i's Zh) Hili) 3B J1/N 20| i i) i) i) % (mm-s™)
1* 0. 31 0.21 1 067.3 80. 41 91.41 87.70 95. 14 76. 67 74. 84
2# 0.53 0.47 1438.2 76.78 87.82 92.73 87. 86 61.53 100. 37
3* 2.36 1.01 1 638.4 53.07 82. 66 72.77 88.76 71.76 127. 80
4* 1.39 0. 82 1 506.0 81. 47 83.91 81.47 89. 47 69. 57 106. 44
5% 1.36 0. 46 1 641.8 87.51 79. 85 90. 09 92. 89 76.23 121. 18
6" 1.36 0.32 1 635.6 91. 87 80. 87 81. 64 87.76 65.78 101. 90
7* 0. 64 0. 40 1374.7 80. 80 92. 46 81. 40 82.96 64. 32 126. 96
8" 0.98 0.48 1472.3 83. 16 89.91 75. 96 89. 16 64.72 102. 39
9* 1.32 0.43 1520.7 86.52 89. 13 91.58 94. 38 63. 69 90. 05
10* 0.75 0.27 1 360.0 92. 37 92. 55 91. 60 95.91 56. 69 99. 89
11* 0. 46 0.25 1248.5 83. 87 84. 28 98.53 103. 97 58.78 94. 36
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Fig. 3 Filtration efficiency of NaCl aerosol particles with different particle sizes and flow rates
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