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JIES

ESISTANT bricks and floor tiles
e required in chemical plants for
ining vats, chambers and towers, and
floors subject to acid attack.
acid-resistant ceramic materials
1 porcelain and stoneware. Most
f fire bricks are sufficiently acid-
for normal purposes, but for superior
esistance, a vitrified brick is required.
i bricks are usually made from a mix-
gof a refractory clay, felspar and some
silica such as white sand or flint.
he present investigations, acid-resistant
ve been made from alluvial soils, a
aterial which is much cheaper and
curs widely.

g to Searles and Grimshaw, the
f acid resistance of bricks or tiles
ely dependent on the porosity or
bsorption!. Those with a water
ption of less than one per cent will
ttacked by the most concentrated
ven at comiparatively high tempera-
lays containing a high percentage
(80 per cent) and a low percentage
e and iron (Fe,0,, max. 1-5 per cent)
be preferred for the manufacture of
Tesistant bricks?,. However, acid resis-
IS not to be assessed by chemical
ition or water absorption but rather
direct measure of acid attack. The
SUES obtained in the present investigation
Ml this view both in regard to water
n and chemical composition.

Sistance

t of the composition of soil on the
Istance of bricks was investigated by

L.C. JAIN & F. U. AHMAD
Central Building Research Institute, Roorkee

Acid-resistant bricks for chemical plants are usually made from a
mixture of a refractory clay, felspar and some form of silica. In-
vestigations reported here have shown that alluvial soils, which occur
widely and are much cheaper, can be used for production of acid-
resistant bricks with equal advantage.

separating the fine and coarse fractions of
Dhandhera soil (Roorkee) and then remix-
ing these fractions in suitable proportions.
The analysis of the soil is given in Table 1;
Tables 2 and 3 show the effect of composi-
tion and firing temperature on acid resis-
tance of the bricks made from the soil.

Acid resistance was tested by ASTM Desig-
nation C 279-527. According to this speci-
fication a good acid-resistant brick, when
subjected to acid attack, should show a
loss not greater than 8 per cent. The stan-
dard method (BS 784: 1953) of testing
chemical stonewares was also tried. Ac-
cording to this method the best bricks
have a resistance to acid of not less than
98-5 per cent.

The acid resistance of bricks increases with
the firing temperature. When fired at a
temperature of 950°C, the resistance of
brick made from Dhandhera soil is poor.
With the exception of soil containing 35
per cent sand, bricks from other earths
pass the BS test when fired at 1000°C. At
this temperature they do not fulfil the
ASTM requirements for acid resistance,
but when they are fired at 1050°C and
1080°C they satisfy both the ASTM and
BS requirements.

The acid resistance of bricks does not in-
crease with decrease in water absorption.
These findings have been confirmed by
tests on samples of brick earths collected
from different places in the Indo-Gangetic
plains (Table 4). Bricks obtained from
Moradabad soil when fired at 1050-1060°C
have a water absorption of 0-5 per cent
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ACID-I'{ESISTANT BRICKS

Table 1 — Analysis of Dhandhera soil

SAMPLE : Soi1L Loss Siica IFe,0, Al Oy CaQ
No. ON IGNI-  INSOLU- e % O
TION BLES
‘ % %
1" Raw Dhandhera soil*f 614 6749 633 16:59 0-70
2 Traction passing 200 mesh 7-95 6063 7:65 19-64 0-63
sieve (A)f
3 Fraction retained on 200 mesh 1-49 85-12 2:94 8:43 08
sieve (B)} :
4 A, 60% mixed with B, 40% 1 5:37 70-41 5:77 15-16 0-73
5 A, 50% mixed with B, 50% 1 4-72 72:86 5-30 14-04 0-75
6 A, 40% mixed with B, 60%1 4-07 75:32 482 ° 1291 0-77
*Particles retained on 200 mesh BS sieve, 28 per cent; passing 200 mesh 13S sieve, 72 p
tCalculated values.
IActual analysis.
Table 2 — Properties of bricks made from Dhandhera soil
FIrING CoMrositTioN COMPRESSIVE WATER BuLk ACID RESIST,
TEMPERA- OF SOIL STRENGTH ABSORPTION DENSITY
TURE A 1b.[sq. in. o g.eie. em. ————A
2@ Clay and silt Sand BS
; % % : method
65 35 8142 484 217" 98-08
1000 60 40 7914 6-12 2:07 98-64
50 50 7626 812 © 200 98-84
40 60 6440 9-00 1.94 99-20
65 35 13705 062 2:35 99-08
1050 60 40 . 12828 1-14 2:32 99-40
50 50 11030 1-52 2-28 99-44
40 60 8751 2-83 2:20 o 9944
. 65 35 17148 0-23 2:36 99-40
1080 60 40 16694 0-53 2:32 99:52
50 50 14617 1-12 ] 2:29 99-52
40 60 13367 1-13 2:22 99-72
Table 3 — Effect of calcium carbonate in soil on the properties of bricks
SorL CoMPOSITION FIRING  CoMPRESSIVE WarEr Burx AcCID RESISTS
No. — A — TEMP, STRENGTH ABSORP- DENSITY  —
Soil CaCoO, °C. Ib.[sq. in. TION g-leu. em, BS
Ok ok ] T method
4% J99-00 1:00 1000 5316 10-68 1-91 94-40
1.98:00 2-00 do 4345 15-70 1-84 94-20
r99-80 0-20 1050 - 12444 1:78 2:28 99-00
, 99-70 0:30 do 11256 1-93 2:27 98-84
5% 99-60 0-40 do 10603 1-99 2:27 9872
99:50 0-50 do 10540 2:08 2:25 98-60
99-00 1:00 do 10092 2:20 2:24 98-00
99:00 2:00 do 8977 2-35 2:20 9648
G 99-00 1:00 1080 8959 0-39 2:32 99-36

98-00 2:00 do. 8497 2:17 2:24 98:60

*These refer to soil sample Nos. 4, 5 and 6 in Table 1.




ACID-RESISTANT BRICKS

able 4 — Properties of bricks made from soils of Indo-Gang_etic plains

BIJNORE  MORADA- BAREILLY ParNa CHAPRA  Harbor MoNGHYR Burpwan
BAD ;
on of soil (%)
30-3 42-8 236 251 21-4 206 302 20-1
39-8 33-3 21-1 291 262 22:2 363 16-8
299 23-9 557 458 524 572 345 62-1
arbo- 0:20 0-56 013 1-98 2:23 015 6-08 0-06
ve strength
6733 - 11399 4993 3694 3342 3116 3615 2050
8879 14230 6969 4445 7148 6069 5158 3431
11941 652 16562 11711 9494 9391 6940 8017
tion (%)
12:2 4-8 10-3 15-0 1441 12-8 15:5 141
3-8 0-5 74 13-9 99 26 15-2 10-8
01 05 11 22 14 1-42 1-0 53
ce (%)
97-84 96:96 97-60 95-28 96-60 96-87 9460 98:16
98-52 97-68 9872 96:36 98:60 98-24 95-08 98-52
98-80 9852 99-24 99-36 9944 99-40 99-60 99-36
nethod ; 3
90-59 87-47 8879 83-68 85-89 8794 82:36 90-89
92-76 89-26 9363 86-31 93-53 90:65 83:55 91-77
93-94 92:-44 96v62_ 97-65 97-85 97:65 99-56 97-50
\Were not acid-resistant. On the It is, therefore, recommended that alluvial

, bricks made from Bareilly soil
red at the same temperature have a
absorption of 7 per cent but are
to acid attack.

conditions

Ntaining as much as 6-33 per cent
e (Fe,Oq) and 67-49 per cent silica
Tesistant bricks when fired at a
ture of 1050°C. As the percentage
licreases and that of iron oxide
% acid resistance increases, Soils
1§ above 0-5 per cent calcium carbo-
Mot give acid-resistant bricks when
- 1050°C.  Calcareous soils must,
be fired at 1080°C, in order to get
ant bricks (Table 3). :

soils containing more than 40 per cent
sand and less 0-5 per cent calcium carbo-
nate should be preferred for the manu-
facture of acid-resistant bricks. The firing
temperature should be so adjusted that
bricks with high compressive strength and
low water absorption are obtained. In
any case the firing temperature should he
above 1050°C.
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