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Studies on the Durability of Mortars

Part 1 : Alkali Corrosions When Exposed to Sodium Hydroxide

Summary

The experiment was carried out as one of the basic
studies to improve the alkali-resistance of cement mortars
and it was conducted to investigate some propetties cf
mortats telating to weight losses when exposed to 0.1 N
salution of sodium hydroxide,

The experiment and the results obtained are summarized
as follows;

1. The specimené used in this experiment were made
of 5 centi-meter cubes of mortar having such various
ratios of mix by weight as 1:1, 1:3, 1:5 1:7 and
1:10.

2. Physical tests included compressive strengths at 7
days, 28 days, 3 months, and 6 month, and 5 hour
boiling absorption test.

3. In alkali test, every specimen was immersed into
0.1 N solutions of sodium hydroxide, The specimens
exposed to the alkali solution were weighed to Cetermine
the weight losses of the alkali-corroded at one week
interval for 7 week’s exposure and the old alkali solutions
were also changed to fresh solutions when weighed the
weight losses by alkali attack at one week interval.

4. According to the alkali test after 7 week’s expo-
sure, no weight losses were observed on ratios of mix
1:1 and 1:3 and slight weight losses occurred on ratics
of mix 1:5 and 1:7, but relatively large amount of
weight losses were showed by 36.6 per-cent on ratios
of mix 1:10. It was also found that the weight losses
of the alkali-corroded wete extremely lower than those
of the acid-corroded at the some concentrations as 0.1

N of solutions.
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5. In order to make better quality of alkali-resistant
mortar it might recomend that a 1:7 mix or riche
mixes, use of small amount of mixing water for water-
tight, 20 per cent or less absorption by 5 hour boiling,
1, 600 kirogram per cubic meters or denser densities by
absolute dry base are available for physical properties of
mortar. It could conclude acid-resistant mortars were so-
tigh alkali-resistant, that it is expected to make and
{oprove the acid-resistant mortars for getting rid of ca-

mages by alkali attack.
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Although the ratz of drying of tae lowar laver

were not greatly affected by diiferent drving

conditions, the upper layers were greatly affected,

According by increasing the thickness of the
sample layers, the air movement per unit sample
volume was reduced and the drying rate was
slower due to variations or differsnces in vapor
pressure, It has been shown previously that the
thickness of the material is an important factor
affecting the drying processes.

3) The effect of

of samples

This study was conducted with the small batch-
type drier,

initial moisture content

4) Drying period
The average drying rate was investigated at two
temperatures (40°C and 50°C) on different layers

Fig 20. Drying rates of respective layers of the meterial of different thickness. The data
(rewetted rough rice 50°C). recorded in Table 26.
Table 16, Various Drying Periods to 13.5% Moisture Materials,
Test Inlet | ) Drying Final Average Drying
No tempera- \ Thick- Period Tnitial moisture arying period for
" ‘ ture ness ; moisture rare | 13.5%
O em (hr) | 9% %) Gs/he) | Gr)
2 40 | so 3.0 14. 56 11.35 107 1.0
6 ‘ 50 5.0 2.0 18.76 10. 67 4.06 | 1.3
13 40 5.0 \i 4.0 28. 43 11.71 4.18 : 3.57
15 ‘} 40 : 10.0 | 4.0 ? 25.10 11.98 3.28 3.53
17 !‘ 40 \ 20.0 6.0 } 28. 92 10. 98 3.00 514
18 ( g0 i 5.0 2.0 i 32.39 11. 45 10. 22 1.80
20 | 50 | 10.0 33.45 10.72 7.64 2.63
22 | 50 | 200 33. 68 11.62 440 4.58
It was found that the higher the temperature The drying period with the large drier was

and the thinner the layer of samples, the more
5.4 hours
were required for drying the samples to 13.5%
.at 40°C 20cm thickness layers and the shortest
period was 1.0 to 1.5 hours with thinner layers,
Only 1.5 hours were required when the initial

rapid is average drying rate, About

moisture content was 25% with the temperature
at 50°C and the thickness 20cm.

6. Conclusion

1) Drying efficiency

about one half the time required with the small
batch drier., About 3 to 4 times more sample was

used but the thermal efficiency was lower.

2) Drying state

The drying states of the upper and lower layer
with the large drier were not so uniform as with
the small drier, Six sacks of rough rice wereo
loaded in the large drier but the operating method
must be improved to operate automatically and to
savis labour and total time for total drying.
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