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The Effect of Saponification of Polyvinyl acetate on
the Adsorption onto Wood

Yutaka ISHIMARU and Fuminori WATANABE
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Table 1, Conditions of sadonification of PVAc and the degrees of

hydrolysis obtained. (Saponified for 2 hr. at 30°C)
Amount of reagents added
on pH*1
PVAc *9 Ammonia NaOH aq. soln.
MeOH . Wat
80% MeOH soln. Me Acctone ater 25% uq. soln. (m1)
4 (mi) 1 ml 1) . (mol%)
(€3] m (ml) (ml) (m N 10N mol%
24. 8 25. 0 0.0 0.0 5.0 0.0 0.0 11.9
249 25 0 0.0 0.0 10.0 0.0 0.0 13.7
24.9 250 0.0 0.0 15 0 0.0 0.0 15. 0
25. 1 250 0.0 0.0 20.0 0.0 0.0 14.7
24.9 25.0 0.0 0.0 25,0 0.0 0.0 16,1
25 0 5 0 150 4.0 0.0 L0 0.0 13.7
25. 0 3.0 150 2.0 0.0 3.0 0.0 18. 6
25. 0 50 15 0 0.0 0.0 50 0.0 21.8
25 0 5. 0 15.0 4.0 0.0 0.0 1.0 25. 7
25,1 5 0 15. 0 2.0 0.0 0.0 3.0 30. 4
250 5.0 15. 0 0.0 0.0 0.0 50 36. 5

*1 DH: Degree of hydrolysis.
*2 MeOH: Methyl alcohol.

PVAc 300 3 » 2 / — o« KATHILBHEC L O BB L0 BHEEMER L TH O,

(b) AT AL PVAC: ik~ 2a k3, PVAc 25 ldkkic i LT PVAc 300 o 2455
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BRGELOTAMEORITIEEORELIYD, Tre=T7 RUKEMLF U 9 LE2HNTTR
otre TVYEZTICKBMIBTIE, BHta i PVAC 25 2 B B S 3040% 2 THA 2 /) — VTE
WL, Chicdsn7ve=TRERAREPEITHA, BIH{HELL0B, 30°C T 2 BRK
Beosctick bt Al Uico KB b v Al L BMEITIE, PVAC 25 2EBIDH67% &
TAL ) —~NVTHERLICOL, iEREOT7E Y, KRE 1IN 300 10N okEbF b+ Y
Y AKIRIEEMZ, B LEZDD, 30°C T2MERBEITIC itk DAL L, 15,
PVAc 2 A{bT % &, SEEBSIVKAMRINTIOBRANZCEiCBRLT, BEQE QKT
DPHEB T EMH LM, T THI: PVAC 25 LS BEHEAYTIR, BEAESERNEL,
BARKE L » THIEBEEASEAEDETERIBNEINTNEY,

PEDX3ic LTHBONALESTALL PVAC 13, BHOKRDTHLBERC DB L-OL
HZEREH Uice 0k, 2hoo—i8 (Wlg 2HED & 0.5N Kb M) v akBERERV
THRETRSIGAL, BEOKELF + ) va% 0.5N OFRTHET 22, 30ml ©
0.5N #EfamAizznt, BEOERE 0.5N ORMEBLF F Y YA THEPFET I EICED
i AAREE R BE Lic,

F1icid, Rkt AR E, BohBod Al PVAC O ALERUSTFEEE
EDTHE LU TNEDHEFTALL PVAC @5 B, WFHEBICE, YALE 119, 15.0, 218,
25.7, 30.4% D b DEH i, '
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B OPHBE RSN Uice S bBRERO M LcBicBBe v it BE LT3 508U,
ZTOEBMEM» SR OAE mzwﬁbtomb,wﬁwmmuxﬁmbMLc BB
SIS LT, BERBEWFTLT PVAC ALK T 5 v 772 bICLD FOER
B, chickbh PVAc OMBEMAERE Ui, RERIZEEWHRO LBROMERE X O R, R
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Table 2. Adsorbates, adsorbents and preswelling agents used
for adsorption experiments.

PVAc Preswelling
Adsorbents
DP*l  DH (mol%)  Mw™2 agents
300 0.0 2150 wM*3 DMSO*5
25 0.0 2150 WM DMSO
300 0.0 . 2150 cs™4 DMSO
25 0.0 2150 cs DMSO
300 0.0 2150 cs MeOH
25 11.9 2030 WM DMSO
25 15.0 1990 WM DMSO
25 21.8 1920 WM DMSO
25 25,7 1880 WM DMSO
25 30.4 1830 WM DMSO

*1 DP : Avarage degree of dolymerization.

*2  Mw : Avarage molecular weight.

*3 WM: 60-80 mesh wood meal.

*4 CS : Wood cross-section with 4 mm thickness.
*#5  DMSO0 : Dimethyl sulfoxide.
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Fig. 2 Comparison between the adsorption Fig. 3 Compatison between the adsorption

isotherms of PVAc 25 from benzene
on preswollen wood meal () and
preswollen wood cross-section (@).

isotherms of PVAc 300 from benzene
on preswollen wood meal (A) and on
preswollen wood cross-section (A).
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Fig. 4 Comparison between the adsorption
isotherms of PVAc 300 from benzene
on the wood cross-sections preswollen
in dimethyl sulfoxide (&) and in
methyl alcohol (E&).

R K DBEMEI NS AR NH B, W,
PEG 04, RoRBE 20Tl
WH A DMSO ;i x4 /) —NclBA B C
E K OF920% ORE R OHMBRD 5h
12e FLTAPFEICBLTS, PVAc 300



273

EOTHIWIER S # £ 7~ E Uiz & s ORENERE Lz, 20882, K 4ic DMSO
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Fig. 5 Dependence of degree of hydrolysis Fig. 6 Dependence of DH of PVAc on the
(DH) of PYAc on the adsorption from adsorption from benzene onfo pres-
benzene onto preswollen wood meal in wollen wood meal in the range of
the range of low DH. (O: 0% DH, high DH. (O: 0% DH, A: 21.8%
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DB OR Y v~ EEWBHCHRTHEEBA B EMNTEL, CO#ELIE, PYACc Lo &R
hikic gty PEG D3RO BIEMEABR IS LT PVAC K033 b (.lu]lz‘lj),(if nARTY &
KRR~ O W TRARBIE TR & 1 205 BB B #I ~f»®$%44EG
13 PVAC EEMARBZHRNY L b5 H 7Y %é®&m4¢vo




275

X [N

1) A 8 BAHADRY 2 F LY S Y o —LOWEE O 1) —STRIRE—, AHEE 22, 22
(1976)

2 AN, ST BEAMAOSRY 2F Ly S ) 3 - DR G828 —AT RN, Kt
i, 23, 451 (977

D A BEAVAOR Y 2 F Ly o - OB GF 3HD MR~ KM 26, 178
(1980)

4 AM B BEAEAOEY) ZF vy S Y 2 - OWEE O 4 8D RS-, A, 27, 1631981

5 AL 8, JELRESET, RO SRR PEG W ARM O e -0 TR0 B, R¥EH

6) F.S. Chan, P. S. Minhas and A. A. Robertson : Sorption of polymers on cellulose L solvent effect,
J. Colloid Interface Sci., 38, 586 (1970)

7y Y. Ishimaru and T. Lindstrom: Adsorption of water-soluble, nonionic polymers onto cellulosic
fibers, J .Appl Polym. Sci., 29, 1675 (1984)

8) B R WO TAH O S ALEEUS, FEnHIR, po 275 (1958)

9 EARBRY: ,wf TR B - ARMT e, CBEHIR, po 140 (1982)

10 72&A1E, J Koral, R, Ullman and F. R. Eirich: The adsorption of polyvinyl acetate, J. Phys.
Chem., 62 541 (1958)

11) f&AlE, 1 Cleason and S. Cleason: The adsorption of some high molecular substance on active
carbon, Arkiv Kemi, min. Geol, A19(5), 1 (1944/45)

12y P g, A ORME ANPY R oRBHR ’m DORANAEERE, R 19, 55 1973)

13) Ed by H.E. Mark and N.G. Gaylord: Encyclopedia of polymer science and technology, Vol 15,
Interscience, New York, p. 577 (1971)

4) BRESR AL 8, T, Eﬁm«%ls IBPEE 2B Lok~ O R Y = — 3 Gi—) —&
FLit: mu«@mw B, KM 15, 20 (1969)

16) fAdu 5, Wibeel 1, 'i') Si: PEG Wi R o~ i — ik o5 G, kitg

16) =& AiE, A, Silberberg: The adsorption of flexible macromolecules. Part 1. The isolated mac-
romolecule at a plane interface, J. Phys. Chem., 66, 1872 (1962)

Résumé

The adsorption of polyvinyl acetate (PVAc) from benzene solution onto swollen wood has
been investigated in connection with the effect of saponification of PVAc. The effects of
the molecular weight, the shape of adsorbents (wood meal and wood cross-section) and
the sort of preswelling agents were also studied for non-saponified PVAc., Two kinds of
non-saponified PVAc having the degrees of polymerization of 25 (PVAc 25) and 300 (PVAc
300), and five kinds of partially saponified PVAc with various degrees of hydrolysis obtained
by saponification of PVAc 25 were used as adsorbates. The adsorbents (60-80 mesh wood
meal and wood cross-section with 4 mm thickness of Hinoki) were swollen in a preswelling
agent (dimethyl sulfoxide: DMSO, or methyl alcohol: MeOH in an exceptional case for
the "crossé-section), and successively exchanged to benzene before adsorption.

The results obtained are as follows:

(1} PVAc 25 is not adsorbed on the wood meal over twice as much as PVAc 300. This
attributes to the decrease of the effective surface (the surface of fine capillaries in the
swollen cell wall of wood) for the adsorption with increasing the molecular weight of PVAc.

(2) Both PVAc 25 and PVAc 300 are not adsorbed on the wood crosssections swollen
both in DMSO and MeOH, though they are adsorptive on the wood meal swollen in DMSO.
This should be dependent on the inhibiting effect of the preswelling agents remained after
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the solvent exchange for the adsorption of PVAc. The residual amount of a preswelling
agent should be larger in the wood cross-section than in the wood meal because of its
larger dimension.

{3) The adsorbed amount of PVAc on the wood meal tends to increase slightly with
incresing the degree of hydrolysis until about 15%, and then decreases above 1524 hydrolysis.
In relatively low hydrolysis, the flexibility of PVAc chain will increase with increasing
hydrolysis, because the steric hindrance in PVAc molecules decreases owing to the ex-
change of acetyl groups to smaller hydroxyl groups. This leads to the incease of the
adsorbed amount on porous adsorbents. However, in relatively high hydrolysis, the chance
of intra-molecular hydrogen bonding should increase with increasing the hydroxyl groups
having an ability to both donate and accept electrons. Such intra-molecular hydrogen
bonding reduces the flexibility of PVAc molecules. The increase of hydroxyl groups should
result in flat conformation of PVAc on surface because of thier stronger affinity to the the
surface sites than acetyl groups, and so the neccessary area for adsorption of one molecule
will increase. These can explain the decrease of adsorbed amount above 159 hydrolysis.

(4) From the result (3), it can be said that the introduction of hydroxyl groups in PVAc
molecules is not so effective for the purpose of increasing the amount of PVAc adsorbed
on swollen wood.






