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Prevent Effect of Anionic Poly (Vinyl Alcohol) on the Deposition of

a-Fe,O; Particles

Noriko OBaTa and Nobuaki KuwABARA

Toyama Women’s College, Toyama 930-01

On cellulose and polyester films, the effect of addition of anionic poly(vinyl alcohol) (copolymer
of vinyl acetate and sodium allyl sulfonate, designated as S-PVA) on the deposition of a-Fe;O3

particles was examined in suspended solution of a-FeyOj.

The results obtained were as follows.

(1) According to observation by scanning electron microscope, the particle size of a-FeyOy
deposited on polyester fabrics varied with the amount of addition of S-PVA,
(2) The degree of deposition of a-Fe,O; particles on the films decreased as the addition of

S-PVA increased. This was also observed on the fabrics.

However, at a small amount of addi-

tion (10-4-10-3 g/100 ml), the degree of deposition of a-Fe,O; became extremely low in the case
of films, but such extreme lowering was not observed in the case of fabrics.

(3) The coagulation of a-Fe,O; particles was examined in S-PVA solutions.

At concentra-

tions between 10-4-10-3 g/100 ml, a-Fe,Oj particles remarkably coagulated. This concentration
region was accordance with the concentration region in which the deposition of a-Fe,O; on films

extremely decreased.

(4) Thus, the extreme lowering in the deposition at a small amount of addition of S-PVA is
supposed to be due to the mechanical disconnection which is caused by the coagulation of a-Fe;O4

particles.
a-Fey,Oj3 particles.

The coagulation may be caused by the formation of cross-linkage between S-PVA and
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Table 1. Characteristics of used S-PVA
Polymer a b ¢ p
S-PVAI 0 1.0 0.033 270
S-PVA 11 0.98 0.02 0.033 270

a, degree of saponification (mol); b, degree of acetate
residue (mol); ¢, degree of modification (mol); p,
degree of polymerization.
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Fig. 1. Scanning electron microscopic photographs of polyester fabrics deposited with a-Fe,O; particles

(A) Blank, (B) S-PVA I conc. 1x10-3g/100 ml. (C) S-PVA I conc. 5x10-3 g/100 ml. (D) S-PVA I conc.
1 x 10-1 /100 ml. (E) S-PVA II conc. 1x10-3 g/100 ml. (F) S-PVA II conc. 5x 103 g/100 ml. (G) S-PVA

II conc. 1 x10-1 g/{100 ml.
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Fig. 2.

O, cellulose film (0.02 wt%); A, A, polyester film (0.02
wt%, 0.01 wt%).
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Fig. 3. Relation between the soiling time and log {6,/
(6.—80)}

O, cellulose film; A, polyester film.

No. 12 (1991)

sof
O
30t
&,

or

log. Fe

5 10 20 40 60 80
log. ds (%)

Relation between the degree of dispertion of

a-Fe;Oj; particles on the films (d,) and amount

of Fe

O, cotton; A, polyester.
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Fig. 5. Effect of the concentration of S-PVA solutions

on the degree of deposition of a-FeyQj particles
on cellulose film

®, S-PVA I; O, S-PVA II. a-Fe,O;: 0.02 wt%.
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Fig. 6. Effect of the concentration of S-PVA solutions

on the degree of deposition of a-FeyOj3 particles
on polyester film

A, S-PVAI; A, S-PVA II. a-Fe;O5: 0.02 wt%.
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Fig. 8. Dependence of the degree of dispersion of a-
Fe,;Oj particles in aqueous solutions containing
various amount of S-PVA II
a-Fe,O; conc.: @, 0.02 wt%; O, 0.05 wt%; ©, 0.07
wt%.
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Fig. 9. Relation between the concentration of a-Fe,O3
suspensions and the concentration of S-PVA
solutions for coagulated a-Fe,O; particles
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