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Table 1 Details of specimens used in the present investigation
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(a) Non-rusted specimens

- A S I S U [~ O wWoE K R
A\ A
T PRI S BT b ATht ERE i HEOBE O OHE U Jk A BRIk b Lo
[mm] (mg] Ig,l (%] [C] % i [mol /L] [em?,/d] [%]
la 5.0 24 7.4 0.39 25 NaOH 10 2 0.455 974
2a 15.0 72 22.2 0.40 25  NaOH 10 ? 0.476 100.0
3a LiOH ; 0.503 100.0
Q 4R 4 9 -2
i 10.0 48 14.8 0.40 B wop 10 .55 95
Ha 25 0.440 95.0
6a , 30 . , 0.494 917
B 10.0 18 14.8 0.40 s NaOH 10 5 o
8a 40 0.710 97.9
(b) HifLalkl
(b) Rusted specimens
ot & N S S (R B 3 A& 1 weoE & U
Akl .
P N L U 1 T e
[cl % ™ s e [ (c]  [mg] [em?® /d] (%]
1b 20 P 14.839  14.849  0.001 36.3 0.420 75.6
2h o= 40 5% 14.823 15061  0.016 e 30.4 0.250 63.3
3b 2 60 ) 14.823 15.761 0.063 &2 b2 0.082 10.8
4b 80 Cl 14.839 16342 0.101 3.9 0.030 8.1
5h 20 H 14.860  16.343  0.100 7.0 0.040 14.6
6b 30 80 i 14.853 16548  0.114 25 1.5 0.024 3.1
7 35 i 14.832 16527  0.114 0.7 0.015 L5
8h el 100 1 14.830  16.755  0.130 25 21.9 0.020 45.6
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Fig.1 Measurement of removal rate of salt
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: Calculated from Eq.(2)
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Fig.2 Removal curves of salt for non-rusted specimens
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> Keys No. RH [%] 7]
0.4 & O Lb 20 r
/ A 2b 40 _
0 3b 60
0.2 O b 80 g
v 8b 100 ~
| ] | 1 ] | ] ]
0 40 80 120 160 200
time [h]

B3 G LaURE o AR
Fig.3 Removal curves of salt for rusted specimens
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Fig.4 Relation between effective diffusion coefficient and porosity
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Removal of salt from disk-like plates, which were made by pressing iron-salt powder
mixture, by alkaline solutions was studied. To investigate the effects of rusting, two types
of specimens, one was non-rusted and the other was rusted, were used. Three different kinds
of alkaline solutions, LIOH, NaOH and KOH solutions, were used. The removal of salt was
carried out under the temperatures of 25, 30, 35 and 40 ‘C. To investigate the effect of type
of rust, humidity and temperature under which the specimens were rusted were changed: 20
to 100 % for relative humidity, and 20 to 35 ‘C for temperature. As a result, three different
types of rust were obtained.

Based on vthe diffusion model, effective diffusion coefficients were evaluated from the
observed removal curve (relation between amount of salt removed and time). No apprecia-
ble differences were found among the effective diffusion coefficients obtained for the three
kinds of alkaline solutions. Activation energy for the effective diffusion coefficient was
obtained as 19.9 kJ “mol, based on the Eyring theory. To evaluate the effect of rusting
quantitatively, rusted ratio was defined as the ratio of increase in weight to the initial
weight of specimen. The effective diffusion coefficient decreased with an increase of rusting,
and were well correlated with the rusted ratio. Final removal of salt, which is the ratio of
total amount of salt removed from the specimen to initial amount of salt contained in the

specimen, was affected by not only the rusted ratio but also the type of rust.



