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o X & H Study on rotation-revolution mixing and defoaming machine.

The mixing operation is used in various fields such as manufacturing, indusrial
and chemical process. Bubbles contained in commercial products during mixing process
may damage their quality. Static, vacuum pumping, heating, centrifugal force and thinning
methods are used for the conventional degassing operation. However, they can bring some
problems including long operation time, components volatilization and separation. The

defoaming operation is difficult especially for highly viscous or rhéological complex
liquids. In the preseﬁt study, I have focused on rotation-revolution mixing as a method for
efficient mixing and defoaming highly viscous liquids. |

The rotation-revolution mixer is the mixing device which achieves mixing and
defoaming at the same time by centrifugal force although mixing blades are not equipped.
During mixing process, vessels keep with a tilt angle of 40 to 45° to rotate at a planetary
orbit. Since the machinery of the conventional device is complicated, I have developed a
rotation-revolution mixer that generates centrifugal force of rotation and revolution by a
simple system. There are few reports defoaming ability and mechanism including rotation
revolution ratio. The purpose of the present study is to show the suitable defoaming

conditions and mechanism. The outline of the present thesis is as follows.
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The background and subjects of this study is described in Chapter 1.

In Chapter 2, we compared the defoaming ability of a rotation-revolution mixer
with a single motor with the conventional methods. It was possible to defoam from
shear-thinning material by the rotation revolution device in 1/ 250 of shorter time and
1/150 of less energy than normal centrifiugal defoaming method.

In chapter 3, the optimum rotation revolution ratio was derived based on a
theoretical model. To validate the actual optimum ratio of rotation and revolution, water
and aqueous with the viscosity of 100, 200 mPa - s were used as the liquid medium, and
the decolorization time was measured by a motion picture camera.

Theoretically, the optimum rotation revolution ration of this experimental machine
is 1.4. However, the experimental results show that the mixing of all three kinds of liquids
were completed in a minimum time at rotation revolution ratio of 1.6. As the RCE |

increases, the mixing time tends to be shorter.
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