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Abstract

The adhesion and removal of a-Fe O; particles on and from PET fabric in NPE solution
with different ionic strength were discussed in terms of interaction of surface charge of
particle and substrate. The adhesion of a-Fe;0; particles to PET fabric and its removal from
PET fabric were carried out by using water bath shaker and Terg-O-Tometer under various
solution conditions. The ¢ potential of PET fiber and a-Fe,O; particles in the detergent
solution were measured by streaming potential and microelectrophoresis methods,
respectively.

The adhesion and removal amount of a-Fe;0O, particles on and from PET fabric increased
with increasing time of adhesion and removal, and the rates of adhesion and removal were
high at the initial stage of adhesion and removal, and then the rates decreased with passing
time. The adhesxon and removal amount of a~Fe,O; particles on and from PET fabric
mcreased with mcreasmg pH of solution regardless ionic strength

The tendencies and degree of adhesion and removal were very similar regardléss
interaction of surface charge of particle and fiber. Therefore, in the presence of a surfactant
and electrolyte, the influence of interaction of surface charge of particle and substrate on the
detergency of particulate soil was small.
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Table 1. Characteristics of fabric

material !

polyester 100%
yarn number 75dx75d
weave ' plain
fabric count{ends X picks/! Scm)’ 210x191
thickness(mm) 0.017
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Fig. 1. Scanning electron micrograph of a-Fe:0s
particles adhered on the PET fabric by spotting
method.
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Table 2. Potential(mV) of a-Fe,O; Particles and PET
fiber
Radius of Particle : 0.25 gm Electrolyte . NaCl
Surfactant ~ :0.1% NPE Temp. 125C
Nnic strength 1x10° 1x10°
pH pH2.8 | pHSS | pH 7.7 | PH 7.7
o-Fe:0y Particle] +39.4 | +22.5 | —20.9 | —14.5
PET fiber +49.0 | —26.7 -33.6 —18.2
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Fig. 2. Adhesion of a-Fe:0, particles to PET fabric as
a function of time at pH 2.8.
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surfactant :0.2% NPE
electrolyte : NaCl
temp. 1 27C

ionic strength : ® 1X1075, 0 1x10~*
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surfactant :0.2% NPE
electrolyte . NaCl
temp. .1 4 ¥

jonic strength : ® 1X10~%, 0 1x10™*
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Fig. 7. Adhesion of a-Fe;0; particles to PET fabric as
a function of time at pH 5.5.
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a function of time at pH 7.7.
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