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Sulphate-resisting Portland cement

Spécification du ciment Portland résistant au sulfate

Spezifikation flr sulfatbe*sténdigen Portlandzement

Foreword

This British Standard has been revised under the direction
of the Cement, Gypsum, Aggregates and Quarry Products
Standards Committee in order to bring it into line with
present practice followed in the production and testing of
cement. This revision supersedes BS 4027 : Part 2 which is
therefore withdrawn.

Sulphate-resisting Portland cement has been manufactured
and used in the United Kingdom since 1949. There is at
present no reliable direct test for sulphate resistance other
than prolonged storage of concrete or mortar specimens in
sulphate solutions and this type of test is not suitablé as the
basis for a standard. However, experimental work and
practical experience have shown that a considerable degree
of sulphate resistance is conferred on Portland cement if
the tricalcium aluminate content is limited to a maximum
of 3.6 % by mass of the cement. In all other respects, apart
from small differences in compressive strength and fineness,
sulphate-resisting Portland cement is an ordinary Portland
cement.

It should be noted that, in order to attain the required
durability, it is necessary for concrete or mortar to have an
adequate cement content. See CP 110 : Part 1 for
recommendations on concrete and CP 121 : Part 1 for
recommendations on mortar.

Detailed test methods previously described in the
appendices to cement specifications have been revised and
are now included in BS 4550 : Parts 2 and 3 so that this
standard gives only the specification requirements with
cross-references to the appropriate clauses of BS 4550,
Methods of sampling cement for test are now specified in
BS 4550 ; Part 1. It should be noted in particular that
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various details of the concrete cube strength test have been
made more stringent in order to produce more consistent
results.

Specified minima for compressive strength are now given at
ages of 3 days and 28 days. These represent substantial
increases over the values in the previous edition.

The introduction of a 28-day strength requirement is
considered to provide a better indication of cement quality
than the 7-day strength.

The clause dealing with the composition and manufacture
of sulphate-resisting Portland cement has been brought into
line with the definition now given in BS 4627.

Propylene glycol may be added to the cement clinker
before grinding to reduce the energy required. [t is driven
off by the heat generated during grinding and only traces
remain. A method for determining the amount of any
propylene glycol in the ground cement has been included
in BS 4550 : Part 2.

Information on the standard consistence of cement paste
given in clause 7 of the 1972 edition of this standard has
now been incorporated into the clause on setting time.

In addition to the information provided in clause 11, users
can consult the cement manufacturer on an informal basis
about the provision of information additional to that
referred to in the standard. For example, when required,
this cement can be produced with a low alkali content
(not exceeding the maximum value of 0.6 % equivalent
Na, O accepted in other countries) for use in concrete
made with aggregates suspected of reacting with the alkali
contained in the cement in the presence of moisture.
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1. Scope

This British Standard specifies requirements for the
composition, the manufacture, the chemical and physical
properties, certification by the manufacturer, independent
testing and marking of sulphate-resisting Portland cement.

2. References

The titles of the standards publications referred to in this
standard are listed on page 3.

3. Definitions

For the purposes of this British Standard, the definitions
given in BS 4627 apply.

4. Composition and manufacture

4,1 The cement shall be obtained by pulverizing clinker,
consisting mostly of calcium silicates obtained by heating
to partial fusion a predetermined and homogeneous
mixture of materials containing principally {ime (CaO)} and
sitica (Si0, } with a smaller proportion of alumina (Al, O3}
and iron oxide {Fe, Q3 ); see item no. 301 of BS 4627 :
1970. The amount of tricalcium aluminate shall be limited
so that its content in the cement will not exceed the
amount stated in 7.2.

4.2 The cement shall contain no additions except:

(a) water or gypsum or anhydrite, or other derivatives
of calcium sulphate, or any combination of these
substances;

(b) propylene glycol in a proportion by mass that shall
not exceed 0,10 %, as determined by the method
described in clause 18 of BS 4650 : Part 2 : 1970.

Metallic iron from the grinding process shall not be
regarded as an addition.

5. Sampling and tests
The sample or samples shall be taken by the method
described in BS 4550 : Part 1 and be tested for:

(a) fineness (clause 6); )

(b) chemical composition (clause 7);

{c) compressive strength (clause 8);

(d) setting time (clause 9);

(e) soundness (clause 10).

6. Fineness

The cement when tested for fineness by the method
described in BS 4550 : Part 3 : Section 3.3 shall have
a specific surface of not less than 250 m?2 /kg.

7. Chemical composition

7.1 Lime saturation factor (LSF), The lime saturation
factor shall be not greater than 1.02 and not less than 0.66
when calculated by the formula:

(Cal) — 0.7(S0;)
2.8(Si0;) + 1.2(Al, 05) + 0.65(Fe, 03)
where each symbol in parentheses refers to the percentage
(by mass of total cement) of the oxide, as determined by
the methods described in 4.2 for Si0,, 6.2 for Ca0, 7.2 for
Al; O3, clause 8 for Fe, O3 and clause 10 for SO3 of
BS 4550 : Part 2 : 1970, excluding any contained in the
insoluble residue referred to in 7.3 of this standard.

LSF =

*The term ‘vendor’ in this standard means the seler of the cement, whether he be the manufacturer of the cemeint or not.

- 8.3 Method 2. Mortar cube test. The average compressive
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7.2 Tricalcium aluminate. The tricalcium aluminate (C3 A}
content shall not exceed 3.5 % when calculated by the
formula:

CaA = 2.65 (A]203) —1.69 (F9203) %

where the symbols in parentheses have the same meaning as
in 7.1 above and

C = Ca0
A= Alz 03
7.3 Insoluble residue. The mass of insoluble residue, as

determined by the method described in clause 3 of
BS 4550 : Part 2 : 1970, shall not exceed 1.5 %.

7.4 Magnesia. The mass of magnesia, as determined by
the method described in 9.2 of BS 4550 : Part 2 : 1970,
shall not exceed 4.0 %.

7.5 Sulphuric anhydride. The mass of total sulphur,
expressed as SO; and determined by the method described
in clause 12 of BS 4550 : Part 2 : 1970, shall not exceed
2.5%.

7.6 Loss on ignition. The loss on ignition, as determined
by the method described in 13.2 of BS 4550 : Part 2 :
1970, shall not exceed 3.0 % for cement in temperate
climates or 4.0 % for cement in tropical climates.

8. Compressive strength

8.1 General. The cement shall be tested for compressive
strength by one of the methods specified in 8.2 and 8.3 as
agreed between the vendor®™ and the purchaser at the time
of placing the order. In the event of a dispute, a retest shall
be carried out in the presence of representatives of the two
parties concerned.
8.2 Method 1, Concrete cube test. The average
compressive strength of three concrete cubes, prepared,
stored and tested as described in clause 1 of BS 4550 :
Part 3 : Section 3.4 : 1978 shall be:

at 3 days: not less than 10 N/mm?

at 28 days: higher than the compressive strength at
3 days and not less than 27 N/mm?.

strength of three mortar cubes, prepared, stored and tested
as described in clause 2 of BS 4550 : Part 3 : Section 3.4 :
1978, shall be:

at 3 days: not less than 20 N/mm?

at 28 days: higher than the compressive strength at
3 days and not less than 39 N/mm?.

9. Setting time

The setting times of cement paste of standard consistence
as determined by the methods described in BS 4550 :
Part 3 : Section 3.5 and Section 3.6 shall be:

initial setting time: not less than 45 min

final setting time: not more than 10 h.

10. Soundness

The cement shall not have an expansion of more than
10 mm when tested for soundness by the method described
in BS 4550 : Part 3 : Section 3.7.

If the cement fails to comply with this requirement, a ‘
further test shall be made by the same method on another
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