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Development of Binder-less Sheet Forming Technology
by Controlling the Dispersion State of Slurry
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The effects of additive types and amounts on the slurry properties were investigated with the aim of preparing soft-
flocculated slurries of barium titanate and developing a binder-less forming technique for flexible sheets using the
prepared slurries. In addition, sheet forming was carried out using the prepared soft-flocculated slurry and the packing
fraction and flexibility of the formed sheets were evaluated. As a result, the soft-flocculated slurry was prepared by
preparing a well-dispersed slurry using polyelectrolyte and then adding molecules with opposite charges to the
polyelectrolyte. The amount of addition at which the slurry had yield stress was attributed to the geometrical structure
of the particles and was not affected by the type of additive. On the other hand, the magnitude of the yield stress was
influenced by the valence and side chains of the added molecules. Using the prepared soft-flocculated slurry as a
precursor, binder-less and highly packed sheets were successfully formed. It was found that there is an optimum value

for the additive amount to form flexible sheets.
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Fig. 1 SEM image of barium titanate powder
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Fig. 2 Zeta potential of barium titanate powder as a function of
pH
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Fig.3 Adsorption isotherm of dispersant and apparent viscosity of
slurry as a function of the additive amount of dispersant
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Fig. 4 Effect of the additive amount of agent on the apparent
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Fig. 5 Effect of the additive amount of agent on the yield stress of
slurry
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Table 1 Results of evaluation of sheets formed from slurry with disodium malate added

Additive amount

. 0.005
[mol-(g-dispersant) ]
[mass%)] 6.4x10*
Flexibility NG
Sheet

0.025 0.1

0.0032 0.013

Packing fraction [%] 60.932 59.053
Table 2 Results of evaluation of sheets formed from slurry with trisodium phosphate added
Additive amount
. 0.005 0.025 0.1

[mol-(g-dispersant)™]

[mass%] 5.9x10* 0.0030 0.012

Flexibility
Sheet

59.408

Packing fraction [%]

56.435 55.418
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Table 3 Results of evaluation of sheets formed from slurry with PVA added

Additive amount

. 0.007
[mol-(g-dispersant)™]
[mass%] 10
Flexibility
Sheet Not formable

Packing fraction [%]

0.011 0.016

Not formable

47.548
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Fig. 8 Effect of the yield stress of slurry on the packing fraction of
formed sheet
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