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Abstract —Diffusion/penetration rates of finishing agents are not a major criterion in the design of low
molecular weight finishing agents. However, in the case of polymeric finishing agents, high molecular weights
result in large hydrodynamic volumes and diffusion/penetration of the finishing agent into the substrate may
become a critical factor in the design of textile finishing agents. Thus the effect of the molecular weight of a
model compound, polyethylene glycol, on its diffusion through a cellulose membrane or cotton fabric is
studied. Diffusion experiments of polyethylene glycol of molecular weight 400, 1000, 2000, 4600, 8000, and
10000 through cellulose membrane or fabric was carried out in a glass U-tube diffusion apparatus and the half
penetration times and the penetration coefficients were determined. Both the half penetration times and the
penetration coefficients exhibited a significant change between molecular weight 2000 and 2500 as the
molecular weight of polyethylene glycol increased, suggesting that there is a critical molecular weight above
which diffusion/penetration becomes difficult. Based on this study on a model compound, it is suggested that
polymeric textile finishing agents can be expected to exhibit similar behavior.
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Scheme 1. Apparatus for the diffusion experiment.

slo] ARk 497 wed, Tt Fyms
o oa fEsl (A AHgsiaer”

9 T
In (1— CCU )—— 2Ud., )
. permeation coefficient(cnf/hr)
: concentration of PEG at time (%)
: initial concentration of PEG(%)
. surface area of membrane(rr')
: volume of solution( cm)
: thickness of membraneCm )
: permeation time(hr)
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K; : distribution coefficient

Cy :initial concentration of external solution(%)

C, : concentration of external solution after com-
plete absorption of solute(%)

V; :volume of solution( cm)

V. :volume of membrane( cm)
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Fig. 1. The effect of the molecular weight of PEG

on it’s diffusion through cellulose membrane(PEG

conc. 10%, temp. 60 0.

PEG MW

— 400
— ©o—— 1,000
—-—¥—— 2,000
——w—— 4600

- 8,000
—-=B-—- 10,000

20 25 30 35
t(hr)

Fig. 2. The effect of the molecular weight of
PEG on it’s diffusion through cotton fabric(PEG
conc. 10%, temp. 60 0.
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Fig. 3. The dependence of half-permeation time
(tip) on PEG molecular weight in the diffusion
through cellulose membrane(PEG conc. 10%,
temp. 60 C).
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Fig. 4. The dependence of permeation coef -
ficients on PEG molecular weight in the dif-
fusion through cellulose membrane(PEG conc.
10%, temp. 60C).
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Fig. 5. The dependence of half-permeation time

(ti2) on the molecular weight of PEG in the

diffusion through cotton fabric(PEG conc. 10%,

temp. 60 C).
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Fig. 6. The dependence of permeation coef-

ficients on the molecular weight of PEG in the

diffusion through cotton fabric(PEG conc. 10%,

temp. 60 C).
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Fig. 7. Changes in the estimated root mean
square end-to-end distance of PEG of wvarious
molecular weights.
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