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Evaluation of Dyeing Properties of Modified Polypropylene Fibers
by Electron Beam Irradiation
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Abstract— Dyeing properties of hydrophobic polypropylene fibers using cationic dyes were investigated to improve dyeability
by electron beam irradiation and sulfonic acid incorporation. The color strength of irradiated polypropylene fibers was examined
according to the dyeing conditions including pH of dyebath, absorbed doses, and introduction of functional group to fiber
substrate. The best dyeing result was obtained when sulfonic acid group incorporated polypropylene fibers after electron beam
irradiation were dyed with cationic dyes at alkaline conditions and 30~75kGy irradiation ranges.
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Fig. 1. Chemical structures of cationic dyes.
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Table 1. Chemical composition of electron beam nonirradiated PP and irradiated PP from ESCA

Sample

Atomic percent(%)
C1S Ols SZp

Original polypropylene (electron beam nonirradiated polypropylene) 99.14 0.86 0.000

Electron beam irradiated polypropylene (absorbed dose :

70.5kGy) 96.52 3.36 0.120

1 1 ! I |

290 288 286 284 282 280
Binding energy(eV)

Fig. 2. Peak fitting of Cis core level spectra of electron

beam irradiated PP.
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Fig. 3. Relationship between pH of dye bath and K/S
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Introduction of sulfone groups on electron beam irradiated PP.

Table 2. Chemical composition of electron beam irradiated PP and sulfonated PP from ESCA

Atomic percent(%)

Sample
Cls Ols SZp ClZp
Electron beam irradiated polypropylene (absorbed dose : 70.5kGy)  96.53 3.38 0.09 0
Sulfonated PP (absorbed dose : 70.5kGy, CISOsH : 0.2M) 95.62 3.03 0.70 0.65
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Fig. 5. ESCA wide scan spectrum of electron beam
irradiated PP and sulfonated PP.
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