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AStudies on the Durability of Mortars
PartI: Acid Corrosims when Exposed to Hydrochrolic Acid

Summary

This experiment was carried out as one of the
basic studies to improve the acid resistance of concrete
and it was conducted to investigate some relations
among physical properties such as absorption, ratio of
water to cement, compressive strength, density and
ratio of mix to weight losses of mortar when exposed
to 0. 1N solution of hydrochrolic acid.

The results obtained from the limited data secured
so far in this experiment are summarized as follows:

1. The specimens used in the experiment were
made of 5 cubic centimeters of mortar having such
various ratios of mix by weight as 1:1, 1:3, 1:5
1:7, 1:10.

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

3. In acid test, every specimen was immersed into
0.1N solution of hydrochrolic acid- The specimens
exposed to the acid solution were weighed to determ-
ine the weight losses of the acid-corroded at one week
interval for 7 weeks exposure, and the old acid
solutions were also changed to fresh one when weighed
the weight losses by acid attack at one week interval

4 The correlative relations were found among
physical properties and they are expressed by certain
formulas as follows:

i) Relation between ratio of mix and absorption

*EE BEER: ATABE BRRAS
BUETN A RBR REBAR

= g3 B

Chae Koon Koh
3 B Zl
Han yeol Ryu

Y=1_ 036x+13 53
where Y: absorption(%) X: ratio of mix
ii) Relation between ratio of mix and ratio of
water-cement
Y=0,204X+0, 214
where Y: ratio, of water-cement, X: ratio of mix
iii) Relation between ratio of water-cement and
absorption
Y=5, 01X+12, 53
where Y: absorption(%). X: ratio of water-cement
iv) Relation between density and absorption
Y =50,6—0,.0176X
where Y: absorption(%). X:density(ké/m’) .
v) Relation between density and ratio of water
cement
Y=7. 21830, 0033X
where Y: ratio of water-cement. X: density(%g/m*)
5. After completing the acid exposure test the
specimens were corroded and, the per cent ranges of
weight losses varies from a minimum of 20.4 per cent
at a 1:1 mix to a maximum of 92 0 per cent at a
1:10 mix
6. The correlative relations of physical properties
of mortar to weight losses by acid attak were found
and they are also expressed by certain formulas as
follows:
i) Relation between weight losses and ratio of mix
Y =8,59X+8, 63
where Y: weight losses(%). X: ratio of mix
ii) Relation between wieght losses and absorption
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Y=0,121X+12 43
where Y: absorption(%). X: weight losses(%)
iii) Relation between weight losses and ratio of w/c
Y=0,0226X+0 07 '
where Y: ratio of w/c X: weight losses(%)
_ iv). Relation between weight losses and compressive
strength
LogY =3, 6097 —0, 05058X -0, 00022X?
where Y: compressive strength (kg/cm?)
X: weight losses(%)
v) Relation between Weight losses and density
Y=2153 1-6 62X
where Y: density (kg/m®) X: weigh losses(%)
7. In order to make bettér acid resistant mortar,
it could be concluded that a I : 3 mix or richer mixes,
adequate mixing water to minnimize the ratio of water-
cement considering the workability, 16 per cent or less
absorption by 5 hour boiling water, 1, 800 kilogram
_ per cubic meter or denser density by absolute weight

base and 200 kilogram per square meter or compressive

strength at 20 days, etc are required so as to obtain -

acid-resistant mortar.

In addition to the above, it might be recommonded -

to select the fine aggregate and to use hetter equip-
ments such as a mechanical vibrator, a mechanical

mixer ¢'c. in concrete manufacturing works.
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