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Effect of Raising Process of Warp-knitted Fabric Containing Silver Nano-particles
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Abstract— This study was aimed to investigate the antibacterial efficiency of silver nano-particles and the dyeing properties of
a brushed warp-knitted fabric. The properties of the brushed warp-knitted fabric containing silver nano-particle by field production
processes were evaluated by analyzing its silver contents, antibacterial activity, color difference, exhaustion curve, fastness and tearing
strength. Bacterial reduction ratio amounts to 91.4 and 99.9 for Staphylococcus aureus and Klebsiella pneumoniae respectively. As
the brushed pile length of its fabrics is longer, the exhaution rate of disperse dye becomes higher. The brushing process of its fabrics
reduces the tearing strength. The results indicate that the brushed warp knitted fabric containing silver nano-particle can be a

practically promising product.
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Fig. 1. Schematic of production processes of a raised
warp-knitted fabric containing silver nanoparticle.
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Fig. 2. The construction of warp-knitted pile fabrics.
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Table 1. Sample specification

No. Sample Specification

G2 Greige, Polyester 100%, 380g/yds
G3 Greige, Polyester 100%, 400g/yds
G5 Greige, Polyester 100%, 450g/yds

P2 Pile Knit (brushed pile length : 2mm) Polyester 100%, 380g/yds
P3 Pile Knit (brushed pile length : 3mm) Polyester 100%, 400g/yds
P5 Pile Knit (brushed pile length : 5mm) Polyester 100%, 450g/yds
D2 EF 2 mm VELBOA Nano L/PinkPolyester 100% width 58/60in. (152cm) weight 380g/yds
D3 EF 3 mm VELBOA Nano L/BluePolyester 100%width 58/60in. (152cm) weight 400g/yds
D5 EF 5 mm VELBOA Nano D/PinkPolyester 100%width 58/60in. (152cm) weight 450g/yds
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Fig. 3. Variation of Ag content according to raising and dyeing treatments of the warp knitted
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Table 2. Variation of antibacterial activity according to
raising and dyeing treatments of the warp knitted
fabrics

Bacterial reduction ratio(%)

No AATCC 6358 AATCC 4352
(Staphylococcus (Klebsiella
aureus) pneumoniae)

G2 99.9 99.9

P2 99.8 99.9

D2 96.3 99.8

G3 99.9 99.9

P3 99.9 99.9

D3 91.4 99.8

G5 99.9 99.9

P5 99.8 99.9

D5 98.3 99.8
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Fig. 4. Exhaustion curve of warp—knitted pile fabric
according to brushed pile length.
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Table 3. Color difference of warp—knitted pile fabrics
according to brushed pile length

K/S L* a* b*
0.2957 71.37 7.7 1.61
D2 0.2889 77.59 7.74 1.48
0.2637 78.51 7.59 1.64
0.4213 72.16 -1.25 6.42
D3 0.4690 70.85 -1.19 -6.46
0.4883 70.30 -1.10 -6.44
10.5424 44.34 52.55 -4.86
D5 9.5945 44.85 51.41 -5.05
10.8875 43.82 52.16 -4.87
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Fig. 5. Effect of raising process on the tear strength
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Table 4. Various fastness properties of the dyed warp—knitted pile fabrics containg nano-particles Ag powders

.Washmg Rubbing Irradiation
Stain Color
Acetate Cotton Nylon PET Acrylic Wool change Dry Wet (20 hrs.)
2 5 5 5 5 5 5 5 5 4
D3 5 5 5 5 5 5 5 5 4
D5 5 5 5 5 5 5 5 5 4
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