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Adsorption of Polyvinyl Alcohol on Wood Surface. II.

Nobuo Suirarsui, Hisahiko Morikawa and Kanji Naxaro
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Fig. 3 Rate of adsorption of partially saponified
PVAc by wood and related substances. 26m/
of polymer solution (1.1~1.4g/100m/) are
added to 0.5g of adsorbent. 30°C.
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Résumé

The adsorpion of partially saponified polyvinyl acetate (PVAc), containing 10.5mol %
acetyl groups, from dilute aqueous solution on wood and related substances has been in-
vestigated. The amount of polymer adsorbed was determined from the difference in the
concentration of polymer solution before and after the sorption period. For the determination
of the concentration of polymer solution, a spectrophotometric method, based on the red color
produced by the reaction of partially soponified PVAc with iodine, was used.

The results and discussions were as follows:

1) In order to calculate the true adsorption value of solute, the sorption of solvent should
be taken into account. So, it was determined by a centrifugal method. The sorption value
of solvent (water) was almost identical with that by non-treated wood powder, alcohol-benzol
extracted wood powder and cellulose acetate powder, but the value was considerably large by
a—-cellulose powder. .

2) The rate of adsorption for the adsorbent used was determined, and the equilibrium
adsorption seemed to be reached within 24 hours in each case.

3) The adsorption of partially saponified PVAc was considerably dependent on the
concentration of the adsorbent (powdered wood) in suspension composed of PVA-water-wood.
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With the more wooden adsorbent, the less was the amount of polymer adsorbed.

4) In the adsorption of partially saponified PVAc on wood and related substances, there
exists the polymer-solvent competition for sites on the surface. Therefore, the more the
surface of adsorbent has the affinity to solvent, the less the polymer adsorbs on the adsor-
bent. The sequence of adsorption amount of partially saponified PVAc from aqueous solution
is as follows: non-treated wood.>> al.-ben. extracted wood.> a-cellulose.™> cellulose acetate.

5) In the adsorption by non-treated wood, al.-ben. extracted wood and cellulose acetate,
the adsorption data appeared to fit the Langmuir isotherm, but in the case of a-cellulose,
the adsorption isotherm having a maximum was found. The latter seems to be attributable
to the great affinity between «a-cellulose and solvent (water), and the formation of the
hydrogen bonded junction between PVA molecules with the increase of the concentration of
polymer solution.

6) While the amount of perfectly saponified PVAc adsorbed on wood was very small?,
that of partially saponified PVAc (acetyl group: 10.5mol%) was considerably large. Intrinsic
viscosity [7) of the partially saponified PVAc was fairly larger than that of PVA obtained
by the perfect saponification of the former. This indicates that, in comparison with the
perfectly saponified PVAc, the partially saponified PVAc has the small amount of intra-and
inter-molecular hydrogen bonds in aqueous solution and has the large easiness of inter-mole-

"cular rotation arround the chain. So, in the case of the partially saponified PVAc, the chain
molecule can easily rotate and deforth to adsorbe the surface.



