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Synthesis of dipolyglycerol oleate and study on itsinfluenceto
the softness and moisture retention properties of
facial tissue paper
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Abstract: Dipolyglycerol oleate was prepared by ring-opening reaction of glycidyl oleate with glycerol in
the presence of solid acid catalyst-sulfuric acid supported on activated carbon, optimize the synthesis
conditions, and characterized by FTIR and "HNMR. Then, as a softener and moisturizer, its effects on the
softness, water-retention rate, tensile index and hydrophilcity of facial tissue paper were studied. The
optimal synthesis conditions were obtained as follows: n (glycidyl oleate) : n (glycerol) = 1 : 5, the catalyst
dosage was 6%o of the total mass of the reactants, the reaction temperature was 70 °C, and the reaction time
was 4 h.The results indicated that facial tissue paper, coated with dipolyglycerol oleate in glycerin aqueous
emulsion by a mass ratio of 0.25%, demonstrated better softness than that coated with silicone
softening(amino silicone oil) agent on the market with avalue of (49£2) mN versus (68+2) mN. This could
be attributed to the fiber surface flathess improvement because of the surface defect repairment by
macromolecular softener. Moreover, it was found that the water-retention rate (98.2% + 0.2%) of facial
tissue paper coated with dipolyglycerol oleate was slightly higher than that of ones coated with silicone
softening agent (96.5% + 0.2%) at 30 °C and a humidity of 60%. All these data proved that dipolyglycerol
oleate had excellent softening and moisturizing capacities.
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Fig. 4 FTIR spectra of glycidyl oleate (a) and dipolyglycerol
oleate (b)
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Fig. 6 Effects of different softening and moisturizing
agents and their additive amount on softness of
tissue paper
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Fig. 7 Effects of different softening and moisturizing
agents and their additive amount on water-
retention rate of tissue paper
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Fig. 9 Effect of additive amount of dipolyglycerol oleate
type softening and moisturizing agent on
hydrophilicity of tissue paper
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