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Abstract

The literature often mentions the hardness of water in dampening solutions as
possible source of problem. In most literature describes that the water hardness
affects print quality. However water hardness affects not only print quality, but also
emulsification of ink and dampening solution. Therefore the purpose of this study
was to determine if water hardness actually affects the emulsification rate of
dampening solution and ink. And this study for the factors determining the emulsion
velocity, we have measured water pick-up and calculated emulsion velocity constant
'k’ and activation energy.
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Table 1. Selected factors and their levels

Factors Levels
Hardness Oppm, 50ppm, 100ppm, 150ppm, 200ppm
Temperature 15T, 20T, 25T, 30T
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Fig. 1. Plot of W.P(%) with CM.C solution
(hardness 100ppm) at 15T.
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Fig. 2. The effect of hardness on surface

. . Fig. 3. The effect of hardness on conduc
tension curve for distilled water

20C). -tivity curve for distilled water
(20C).
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Fig. 4. The effect of hardness on water Fig. 5. The effect of hardness on water

pickup curves for gum arabic pickup curves for CM.C dampening
dampening solution at 20C solution at 20T
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Fig. 6. The effect of temperature on Fig. 7. The effect of temperature on
water pickup curves for gum water pickup curves for CM.C
arabic dampening solution at dampening solution at 100ppm
100ppm (hardness). (hardness).
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Table 2. Emulsification velocity constant(k) value according to hardness of gum arabic and CM.C

gum arabic CcCMC

temperature
Oppm | 50ppm | 100ppm | 150ppm | 200ppm | Oppm | 50ppm | 100ppm | 150ppm | 200ppm

15T 00105 | 0.0114 | 00124 | 0.0129 | 0.0137 | 0.0138 | 0.0147 | 0.0152 | 0.0156 | 0.0169

20C 0.0113 { 0.0123 | 0.0135 | 0.0136 | 0.0147 | 0.0140 | 0.0156 | 0.0159 | 0.0168 | 0.0175

25T 0.0128 | 0.0131 | 0.0142 | 0.0160 | 0.0176 | 0.0152 | 0.0161 | 0.0163 | 0.0181 | 0.0193

30C 0.0137 { 0.0154 | 0.0168 | 0.0179 | 0.0190 | 0.0166 | 0.0175 | 0.0184 | 0.0197 | 0.0201
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Fig. 8. Emulsion velocity according to Fig. 9. Emulsion velocity according to
hardness of gum arabic solution. hardness of C.M.C solution.
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Fig. 10. Arrhenius plot for gum arabic Fig. 11. Arrhenius plot for CM.C solution.

solution.

Table 3. Activation energy for hardness of gum arabic & CM.C dampening solution

Gum arabic
hardness Oppm 50ppm 100ppm 150ppm 200ppm
activation energy | 3.25 kcal/mol | 3.43 kcal/mol | 3.42 kcal/mol | 4.03 kcal/mol | 4.08 kcal/mol
CMC
hardness Oppm 50ppm 100ppm 150ppm 200ppm
activation energy | 2.24 kcal/mol | 1.97 kcal/mol | 2.13 kcal/mol | 2.85 kcal/mol | 2.17 kcal/mol
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