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Abstract High tenacity polyethylene(HTPE) fiber is one of the most important synthetic
fibers which possesses outstanding properties such as low density, excellent surface hard-
ness and scratch resistance, superior electrical insulation and low cost. In this study, we
dyed high tenacity polyethylene filaments using three different solvent dyes based on log
P calculations. We evaluated the dyeing characteristics of dyed high tenacity polyethylene
filaments based on dyeing temperature, dyeing time and concentration of solvent dyes. We
also analyzed the tensile strength and elongation properties of dyed high tenacity polyeth-
ylene filaments with various dyeing temperature and dyeing times. The optimized dyeing
condition can be found at 120°C for dyeing time of 1 hour with 4%(0.w.f.) of solvent dyes.

Keywords solvent dyes, high tenacity polyethylene(HTPE), hydrophobicity, logP,
mechanical properties, dye uptake
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Table 1. The logP values of solvent dyes
Color Chromophore Dyes ALOGP CLOGP ALOGPS Average

C. . SolventRed 3 5.29 5.69 5.42 5.47

C. I. Solvent Red 23 7.51 6.84 6.01 6.79

Red Diazo C. I. Solvent Red 25 8.49 7.84 6.70 7.68
C. |. Solvent Red 26 8.98 8.34 6.84 8.05

C. I. Solvent Red 27 9.46 8.83 6.85 8.38

C. I. Solvent Yellow 2 4,76 4.46 4.63 4.62

C. 1. Solvent Yellow 3 4.64 4.30 4.35 4.43

C. I. Solvent Yellow 4 4.66 4.53 4,78 4.66

Yellow Monoazo C. . Solvent Yellow 7 4.08 3.96 3.82 3.95
C. 1. Solvent Yellow 12 5.06 4.95 4.39 4.80

C. I. Solvent Yellow 14 5.08 513 4.88 5.03

C. 1. Solvent Yellow 56 5.43 5.52 5.45 5.47

C. . Solvent Blue 11 3.87 6.65 4.66 5.06

C. I. Solvent Blue 14 4.73 8.60 5.79 6.37

C. 1. Solvent Blue 35 3.90 7.54 5.25 5.56

Blue Anthraquinone  C. I. Solvent Blue 59 2.09 5.42 4.54 4.02
C. I. Solvent Blue 68 3.08 5.66 4.56 4.43

C. 1. Solvent Blue 79 1.4 4.36 3.91 3.23

C. I. Solvent Blue 90 3.98 6.54 4.69 5.07
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(a) C.1. Solvent Red 27 (b) C.1. Solvent Yellow 56 (c) C.I. Solvent Blue 14
No Color Molecular formula Molecular weight(g/mol)
1 Red CasH2eNao 408.50
2 Yellow CieH1oNs 253.35
3 Blue CoaHsoN202 378.51
Figure 1. Chemical structure, molecular formula and molecular weight of solvent dyes.
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Figure 2. Dyed high tenacity polyethylene filaments by different dyeing temperatures ranged at 80°C~130°C for 1 hour.
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Figure 8. Dyed high tenacity polyethylene filaments by different concentration of solvent dyes(1~9% owf) at 120°C.
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