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Adsorption of Polyvinyl Alcchol on Wood Surface. III.

Nobuo SHiralsHI, Kanji NakaTo, Masaki KavAaHARA and Susumu MIBAYASHI
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2.3.3. #4 ALPVA

EiEoiR PVA 134200 ¥y v, HKEER
BA® (1 : 1vol ) & bicER E°CLLETH Sample| Acetyl contents (wt. %)
BELIEMO IRMMATI Lk DI/ L, R Y

Table 1. Partially acetylated PVA

Bl =1 (PVAg) & L7, ZNEFLTAYE GE Po 0

WA LK) KX OBKERERIL, BRTEEGEL, P 5.6
CDOPVAcE A &2 ) —NVRTTvH ) BEHZTI0°C P, 11.0
THALL, FLEUSEEXVYEY 24/ —NVFR P, 12,8
'CT;WJ 'J BAEPZTH AL TEST AL PVA £ P, 28.6

=< oto WIThbkanyF o —FTORMBHL
1ebDEERE U, DAMLKHLBERBEE %
Table 2 TR, b, HRERBRERIZ —EEO
PVA &8} 2 KiciBEh L, N/5®?:‘T'T£E‘/—5“?‘5?&—%%%ﬂuif%%&dmmﬁ}ﬁ@g, S TN/SHEER—
EBEMA, BEOHERAE N/10 Fky — LR THELTRE L2 7, KO RBADEBTHA
BAER L 78T Ak PVA 03 — FERIZDONTHEN, ) ~—2FHICn -» THRERREHEM
FICERINTOAESGOENHDR LI~ FEBEDBWVWC EAPOMICLTNS, 22T, B56
N7 AL PVA REE 21020 T, KEKEDOI — FEQEZROLSIKRIE LT, Tiibb,
0.5% PVA K%# 1~8ml T, KkAEmMAZT8ml &L, N/W00Opza—F - -3—FHY (1:2wt.) K
‘¥ 2ml A TaE%A 10ml & LT, BE 480my TEREAHELR, chi b, 0.5% PVA Kk
Bk Iml et 2 EEE, 37bb D/C Ak, chi Table 2 @ LE, T, T AL
PVA oz, —igic —(—CHz—C,?H—)—(—CHB-(IJH—)—(—CHQ—?H—)—,(—CHE—QH)—,’G/%‘c'< ns,

Ps 31.6

o = o = o =° o =
0-CCH,  H 0=C-CH, H
Table 2. Conditions of saponification of PVAg and properties of PVA obtained.
Conditions of saponification Properties
Sample PVA | NaOH Y poe:
o contents | Methanol Benzene Water\ %) Residual acetyl D/C *
(%) (%) [ (%) (%) "l contents (wt %)
A 18.5 29.3 48.5 3.7 (0.592) 9.0 0.26
B ” ” ” # (0,518 12.9 0.54
C ” " ” 7 (0. 444) 19.9 0.79
D ” " ” »  (0.370) 28.2 1. 80
E ” ” ” »  (0.296) 32.4 2.55
F 16.1 80.7 0 3.2 (0.192) 17.8 0.20
4 64.6 16.1 »  (0.192) 25.7 0.78
H 4 48.5 32.2 #  (0.224) 30.9 1.56

* D/C=Adsorbance / 0.5% PVA aq. sol. cc.

2.4. BERRME
FAVRURER (191.58) BLUEREREICSH 5 PVAKEK (#30g) £250ml BADORHE
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Fig. 1. Adsorption isotherms of partially saponified PVAg

AMOUNT OF PVA ADSORBED (mg/g)

AMOUNT OF PVA ADSORBED(mg/g)

from aqueous solution on cellophane foil at 30°C.
In the figure, (a;b) shows the properties of
polymer sample, namely, a residual acetyl
contents (wt. %), b : value of D/C.
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Fig. 2. Adsorption isotherms of partially saponified
PVA¢ from aqueous solution on alcohol-
benzene extracted wood powder at 30°C. In
the figure, (a; b) shows the properties of
polymer sample, namely, a:residual acetyl
contents (wt. %), b: value of D/C.
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Fig. 3. Adsorption isotherms of partially saponified
PVAc from aqueous solution on alcohol-
benzene extracted wood powder at 30°C. In
the figure, (a; b) shows the properties of
polymer sample, a : residual acetyl contents

(wt. %), b:value of D/C,
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Fig. 4. Adsorption isotherms of partially
acetylated PVA from aqueous solution
on cellophane foil at 30°C. In the figure,
(a s b)shows the properties of polymer

Fig. 5. Adsorption isotherms of partially
acetylated PVA from aqueous solution
on cellophane foil at 30°C. In the
figure, (a3 b) shows the properties of

AMOUNT OF PVA ADSORBED (mg/g)
AMOUNT OF PVA ADSORBED (mg/g)

sample, namely, a : residual acetyl polymer sample, namely, a:residual
contents (wt. %), b : value of D/C. acetyl contents (wt. %), b: value of

D/C.
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OF#EM L, AL ST AL PVADO extracted wood powder and cellop-

hane foil.
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Résumé

When the chemical structure of polymer molecule is varied by copolymerization or by reaction
of functional group, the adsorptionability of polymer is affected by it through the change of
reciprocal actions among the polymer, the adsorbent and the solvent. The present investigation
was undertaken to make clear the effect of the amounts and the distribution of residual acetyl
groups in partially acetylated PVA and partially saponified PVAc on the adsorption of the
polymers from dilute aqueous solution on wood and related substance.

PVA used were (1) partially acetylated PVA prepared from acetic acid and PVA in homog-
eneous system, (2) partially saponified PVAc obtained by alkali method and (3) perfectly saponified
PVAc. The adsorbent used were refined cellophane (§ 300) and Hinoki (Japanese cypress) powder
(alcohol-benzene extracted, 40-60 mesh). The amounts 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, (1) a redox titration, made by oxidation
of polymer with excess standard dichromate/sulf{lric acid mixtures and determination of the
excess dichromate with standard ferrous iron solutions, and (2) a spectrophotometric method,
based on the red color produced by the reaction of partially saponified PVAc with iodine, was
used.

The results and discussions were as follows:

(1) In comparison between wood and cellophane with respect to thier PVA adsorption iso-
therms, the positive adsorption which is increased with equilibrium concentration, is occured in
the case of the former and the negative adsorption which is decreased with equilibrium concen~
tration is appeared by the latter. This is interpreted by the polymer (PVA) - solvent (water)
competition for sites on the- surface and by that the cellophane has more hydrophilic surface
which is approachable for polymer molecule, than alcohol-benzene extracted wood.

(2) It is found that the amounts of residual acetyl groups within PVA molecule have a great
influence on its adsorptionability, and that the polymer containing about 13 wt. % residual acety!
groups shows the great'est adsorption tendency. These results coincide with the relations between
the solubility of PVA and the amounts of residual acetyl groups, and these are interpreted by
the relation between the existence of intra- and inter- molecular bonds in aquenous solution of
PVA (caused by hydrogen bonds between hydroxyl groups, or by van der waals bonds between
acetyl groups of PVA), and the amounts of residual acetyl groups.

(3) The adsorption tendency of PVA is more remarkably as the residual acetyl groups are
maldistributed in a polymer chain. It is said, that such partially saponified PVAc having hydrop-
hobic ester groups and hydrophilic hydroxyl groups maldistributed in a chain indicates the
properties of polymer surface active agent, and this argument seems to support the above result.



