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FOREWORD 
 
 
This Malaysian Standard was developed by the Working Group on MS 888 under the 
authority of the Industry Standards Committee on Building, Construction and Civil 
Engineering. Development of this standard was carried out by The Cement and Concrete 
Association of Malaysia which is the Standards-Writing Organisation (SWO) appointed by 
SIRIM Berhad to develop standards for cement. 
 
This Malaysian Standard is the second revision of MS 888, Specification for White Portland 
Cement and its amendments. 
 
Major modifications in this revision are as follows: 
 
a) to adopt part of MS EN 197: Part 1 with some changes in grouping main cement types in 

Table 1 of family of common cements by taking into account the colour properties of 
white cements; 

 
b) the title has been changed to “White Portland Cement - Compositions, Specifications 

and Conformity Criteria”; and 
 
c) the degree of whiteness has been revised from the minimum 80 to 90 on Hunter scale. 
 
This Malaysian Standard cancels and replaces MS 888:1991. 
 
Compliance with a Malaysian Standard does not of itself confer immunity from legal 
obligations. 
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White portland cement - Compositions, specifications and conformity 
criteria 

(Second revision) 
 
 
1   Scope 
 
This Malaysian Standard covers the manufacture, composition, requirements for mechanical, 
physical and chemical, classification, sampling and marking of White Portland cement. 
 
 

2   Normative references 
 
The following normative references are indispensable for the application of this standard. For 
dated references, only the edition cited applies. For undated references, the latest edition of 
the normative reference (including any amendments) applies. 
 
MS EN 197-1, Cement - Part 1: Compositions, specifications and conformity criteria for 
common cements 
 
MS EN 197-2, Cement - Part 2: Conformity evaluation 
 
MS EN 196-1, Methods of testing cement - Part 1: Determination of strength 
  
MS EN 196-2, Methods of testing cement - Part 2: Chemical analysis of cement 
 
MS EN 196-3, Methods of testing cement - Part 3: Determination of setting times and 
soundness 
 
MS EN 196-6, Methods of testing cement - Part 6: Determination of fineness 
 
MS EN 196-7, Methods of testing cement - Part 7: Methods of taking and preparing samples 
of cement 
 
EN 933-9, Tests for geometrical properties of aggregates - Part 9: Assessment of fine-
methylene blue test 
 
EN 934-2, Admixtures for concrete, mortar and grout - Part 2: Concrete admixtures - 
definitions and requirements 
 
EN 13639:1999, Determination of total organic carbon content in limestone 
 
ISO 9277, Determination of the specific surface area of solids by gas adsorption using the 
BET method 
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3   Manufacture 
 
White Portland cement shall be manufactured by either inter-grinding White Portland cement 
clinker with appropriate proportion of calcium sulfate (natural or chemical gypsum, 
hemihydrate or anhydrite or any mixture of them) and other constituents and additives or by 
blending white Portland cement with other constituents and additives. When additives or other 
constituents are added, they shall have been proved not to be harmful and do not have any 
negative influence on the degree of whiteness of white Portland cement.  
 
 

4   Definitions 
 
For the purpose of this standard, the following definitions shall apply. 
 
4.1   allowable probability of acceptance CR 
 
For a given sampling, the allowed probability of acceptance of cement with a characteristic 
value outside the specified characteristic value. 
 
4.2  autocontrol testing 
 
Continual testing by the manufacturer of cement spot samples taken at the point(s) of release 
from the factory/depot. 
 
4.3  characteristic value 
 
Value of a required property outside of which lies a specified percentage, the percentage PK, 
of all the values of the population. 
 
4.4  control period 
 
Period of production and dispatch identified for the evaluation of the autocontrol test results. 
 
4.5  heat of hydration 
 
Quantity of heat developed by the hydration of a cement within a given period of time. 
 
4.6  low heat common cement 
 
Cement with a limited heat of hydration. 
 
4.7  main constituent 
 
Specially selected inorganic material in a proportion exceeding 5 % by mass related to the 
sum of all main and minor additional constituents. 
 
4.8  minor additional constituent 
 
Specially selected inorganic material used in a proportion not exceeding a total of 5 % by 
mass related to the sum of all main and minor constituents. 



MS 888:2011 

© STANDARDS MALAYSIA 2011 - All rights reserved  3

 
 
 
 
4.9  reactive calcium oxide (CaO)  
 
Fraction of the calcium oxide which under normal hardening conditions can form calcium 
silicate hydrates or calcium aluminate hydrates. 
 
NOTE. To evaluate this fraction the total calcium oxide content (see MS EN 196-2) is reduced by the fraction 
corresponding to calcium carbonate (CaCO3), based on the measured carbon dioxide (CO2) content (see MS EN 
196-2) and the fraction corresponding to calcium sulfate (CaSO4), based on the measured sulfate (SO3) content (see 
MS EN 196-2) after subtraction of the SO3 taken up by alkalis. 

 
4.10  reactive silicon dioxide 
 
Fraction of the silicon dioxide which is soluble after treatment with hydrochloric acid (HCI) and 
with boiling potassium hydroxide (KOH) solution. 
 
NOTE. The quantity of reactive silicon dioxide is determined by subtracting from the total silicon dioxide content (see 
MS EN 196: Part 2) that fraction contained in the residue insoluble in hydrochloric acid and potassium hydroxide (see 
MS EN 196: Part 2), both on a dry basis. 

 
4.11  sampling plan 
 
Specific plan which states the (statistical) sample size(s) to be used, the percentile PK and the 
allowable probability of acceptance CR. 
 
4.12  single result limit value 
 
Value of a mechanical, physical or chemical property which – for any single test result – in the 
case of an upper limit is not to be exceeded or in the case of a lower limit is, as a minimum, to 
be reached. 
 
4.13  specified characteristic value 
 
Characteristic value of a mechanical, physical or chemical property which is in the case of an 
upper limits is not to be exceeded or in the case of a lower limit is, as a minimum, to be 
reached. 
 
4.14  spot sample 
 
Sample taken at the same time and from one and the same place, relating to the intended 
tests. It can be obtained by combining one or more immediately consecutive increments. 
 
4.15  strength class of cement 
 
Class of compressive strength. 
 
4.16  type of white cement 
 
Type of white cement is in accordance with Table 1 of Clause 7. 
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5   Cement  
 
Cement is a hydraulic binder, i.e. a finely ground inorganic material which, when mixed with 
water forms a paste which sets and hardens by means of hydration reactions and processes 
and which, after hardening, retains its strength and stability even under water. 
 
White cement shall when appropriately batched and mixed with aggregate and water, be 
capable of producing concrete or mortar which retains its workability for a sufficient time and 
shall after defined periods attain specified strength levels and also possess long-term volume 
stability. 
 
Hydraulic hardening of white cement is primarily due to the hydration of calcium silicates but 
other chemical compounds may also participate in the hardening process, e.g. aluminates. 
The sum of the proportions of reactive calcium oxide (CaO) and reactive silicon dioxide (SiO2) 
in white Portland cement shall be at least 50 % by mass when the proportions are determined 
in accordance with MS EN 196-2. 
 
 

6   Constitution 
 
6.1  Main constituents  
 
6.1.1  Portland cement clinker (K) 
 
Portland cement clinker is made by sintering a precisely specified mixture of raw materials 
(raw meal, paste or slurry) containing elements, usually expressed as oxides, CaO,  SiO2, 
Al2O3, Fe2O3 and small quantities of other materials. The raw meal, paste or slurry divided, 
intimately mixed and therefore homogeneous. 
 
Portland cement clinker is a hydraulic material which shall consist of at least two-thirds by 
mass of calcium silicates (3CaO.SiO2 and 2CaO.SiO2), the remainder consisting of aluminium 
and iron containing clinker phases and other compounds. The ratio by mass (CaO)/(SiO2) 
shall be not less than 2.0. The content of magnesium (MgO) shall not exceed 5.0 % by mass. 
 
6.1.2  Granulated blastfurnace slag (S) 
 
Granulated blastfurnace slag is made by rapid cooling of a slag melt of suitable composition, 
as obtained by smelting iron ore in a blastfurnace and contains at least two-thirds by mass of 
glassy slag and possesses hydraulic properties when suitably activated. 
 
Granulated blastfurnace slag shall consist of at least two-thirds by mass of the sum of calcium 
oxide (CaO), magnesium oxide (MgO) and silicon dioxide (SiO2). The remainder contains 
aluminium oxide (Al2O3) together with small amounts of other compounds. The ratio by mass 
(CaO+MgO)/(SiO) shall exceed 1.0. 
 
6.1.3  Limestone (L, LL) 
 
Limestone shall meet the following requirements: 
 
a) The calcium carbonate (CaCO3) content calculated from the calcium oxide content shall 

be at least 75 % by mass. 
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b) The clay content, determine by the methylene blue test in accordance with EN 933-9, 

shall not exceed 1.20 g/100 g. For this test the limestone shall be ground to a fineness of 
approximately 5 000 cm

2
/g determined as specific surface in accordance with  

MS EN 196-6. 
 
c) The total organic carbon (TOC) content, when tested in accordance with  

EN 13639:1999, shall conform to one of the following criteria: 
 

i) LL:  shall not exceed 0.20 % by mass; and 
 
ii) L:  shall not exceed 0.50 % by mass. 

 
6.1.4  Slica fume (D) 
 
Silica fume originates from the reduction of high purity quartz with coal in electric arc furnaces 
in the production of silicon and ferrosilicon alloys and consists of very fine spherical particles 
containing at least 85 % by mass of amorphous silicon dioxide. 
 
Silica fume shall meet the following requirements: 
 
a) The loss on ignition shall not exceed 4.0 % by mass determined in accordance with MS 

EN 196-2 but using an ignition time of 1 h. 
 
b) The specific surface (BET) of the untreated silica fume shall be at least 15.0 m

2
/g when 

tested in accordance with ISO 9277. 
 
For inter-grinding with clinker and calcium sulfate the silica fume may be in its original state or 
compacted or palletised (with water). 
 
6.2  Minor additional constituents 
 
Minor additional constituents are specially selected, inorganic natural mineral materials, 
inorganic mineral materials derived from the clinker production process or constituents as 
specified in 6.1 unless they are included as main constituents in the cement. 
 
Minor additional constituents, after appropriate preparation and on account of their particle 
size distribution, improve the physical properties of the cement (such as workability or water 
retention). They can be inert or have slightly hydraulic, latent hydraulic or Pozzolonic 
properties. However, no requirements are set for them in this respect. 
 
Minor additional constituents shall be correctly prepared, i.e. selected, homogenised, dried 
and comminuted depending on their state of production or delivery. They shall not increase 
the water demand of the cement appreciably, impair the resistance of the concrete or mortar 
to deterioration in any way or reduce the corrosion protection of the reinforcement. 
 
NOTE. Information on the minor additional constituents in the cement should be available from the manufacturer on 
request. 

 
6.3  Calcium sulfate 
 
Calcium sulfate is added to the other constituents of cement during its manufacture to control 
setting. 
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Calcium sulfate can be gypsum (calcium sulfate dihydrate, CaSO4.2H2O), hemihydrate 
(CaSO4½ H2O), or anhydrite (anhydrous calcium sulfate, CaSO4) or any mixture of them. 
Gypsum and anhydrite are found naturally. Calcium sulfate is also available as a by-product 
of certain industrial processes. 
 
6.4  Additives 
 
Additives are constituents not covered in 6.1 to 6.3 which are added to improve the 
manufacture or the properties of the cement. 
 
The total quantity of additives shall not exceed 1.0 % by mass of the cement (except for 
pigments). The quantity of organic additives on a dry basis shall not exceed 0.5 % by mass of 
the cement. 
 
These additives shall not promote corrosion of the reinforcement or impair the properties of 
the cement or the concrete or mortar made from the cement. 
 
When admixture for concrete, mortar or grouts conforming to the EN 934-2 series are used in 
cement the standard notation of the admixture shall be declared on bags or delivery 
documents. 
 
 

7   Composition and notation 
 
The composition and notation requirements for the products of white cement shall be in 
accordance to Table 1.  
 

Table 1.  Composition and notation of products in the family 
 

Notation of 
Products (types of white 

cement) 

Composition (percentage by mass)  

Main Constituents Minor 

Clinker Blastf urnace Silica Limestone additional 
 slag  fume   constituents 

K S D L LL  

White Portland  
cement 

 95 to100 - - - - 0 to 5 

White Portland-
slag cement 

A-S 80 to 94 6 to 20 - - - 0 to 5 

B-S 65 to 79 21 to 35 - - - 0 to 5 

White Portland- 
silica fume 
cement  

A-D 90 to 94 - 6 to 10 - - 0 to 5 

White Portland-
limestone cement 

A-L 80 to 94 - - 6 to 20 - 0 to 5 

B-L 65 to 79 - - 21 to 
35 

- 0 to 5 

A-LL 80 to 94 - - - 6 to 20 0 to 5 

B-LL 65 to 79 - - - 21 to 35 0 to 5 

White Portland-
composite cement 

A-M 80 to 94 6 to 20 0 to 5 

B-M 65 to 79 21 to 35 0 to 5 

 
NOTE. In White Portland-composite cements, the main constituents other than clinker is to be declared by 
designation of the cement (for example see Clause 9). 
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8   Mechanical, physical and chemical requirements 
 
8.1  Mechanical requirements 
 
8.1.1  Standard strength 
 
The standard strength of cement is the compressive strength determined in accordance with 
MS EN 196-1 at 28 days and shall conform to the requirements in Table 2. 
 
Three classes of standard strength are included: Class 32.5, Class 42.5 and Class 52.5  
(see Table 2). 
 
8.1.2  Early strength 
 
The early strength of a cement is the compressive strength determined in accordance with 
MS EN 196-1 at either 2 days or 7 days and shall conform to the requirements in Table 2. 
 
Two classes of early strength are included for each class of standard strength, a class with 
ordinary early strength, indicated by N, and a class with high early strength, indicated by R 
(See Table 2). 
 

Table 2.  Mechanical and physical requirements given as characteristic values 
 

Strength 
class 

Compressive strength 
(MPa) Initial setting 

time 
Soundness 
(expansion) 

Early strength 
Standard 
strength 

2 days 7 days 28 days (min) (mm) 
32.5 N - ≥ 16.0 

≥ 32.5 ≤ 52.5 ≥ 75 

 

32.5 R ≥ 10.0 -  

42.5 N ≥ 10.0 - 

≥ 42.5 ≤ 62.5 ≥ 60 

≤10 

45.5 R ≥ 20.0 -  

52.5 N ≥ 20.0 - 

≥ 52.5 - ≥ 45 

 

52.5 R ≥ 30.0 -  

 
8.2  Physical requirements 
 
8.2.1  Initial setting time 
 
The initial setting time when determined in accordance with MS EN 196-3 shall conform to the 
requirements in Table 2. 
 
8.2.2  Soundness 
 
The expansion when determined in accordance with MS EN 196-3 shall conform to the 
requirement in Table 2. 
 
8.3  Chemical requirements 
 
The properties of the cements of cement type and strength class shown in columns 3 and 4 
respectively of Table 3 shall conform to the requirement listed in column 5 when tested in 
accordance with standard referred to in column 2. 
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Table 3.  Chemical requirements given as characteristic values 
 

1 2 3 4 5 

Property Test reference Cement type Strength 
class Requirementsa 

Loss on Ignition MS EN 196-2 
White Portland 

cement All ≤ 5.0% 

Insoluble residue MS EN 196-2
b
 

White Portland 
cement All ≤ 5.0% 

Sulfate content 
(as SO3) 

MS EN 196-2 All 32.5 N ≤ 3.5% 

  
32.5 R 
42.5 N  

  42.5 R ≤ 4.0% 

  
52.5 N 
52.5 R  

Ferric oxide  MS EN 196-2 All All ≤ 0.5% 

(as Fe2O3)     

Chloride content MS EN 196-2 All All ≤ 0.10
c
 

 

a 
Requirement are given as percentage by mass of the final cement. 

 
b
  Determination of residue insoluble in hydrochloric acid and sodium carbonate. 

 

c
  For pre-stressing applications cements may be produced according to a lower requirement. If so, the value of 

0.10 % shall be replaced by this lower value which shall be stated in the delivery note. 

 
8.4  Whiteness requirements 
 
The requirements for whiteness of white cement when determined according to Annex A shall 
not be less than 90 in Hunter Scale. 
 
 

9   Standard designation 
 
White cements shall be identified by at least the notation of the cement type as specified in 
Table 1 and strength class as specified in Table 2. In order to indicate the early strength the 
letter N or the letter R shall be added as appropriate. 
 
EXAMPLE 1  White Portland cement conforming to MS 888 of strength class 52.5, with a high early strength is 
identified by: 
 
     White Portland cement MS 888 - 52.5 R 
 
EXAMPLE 2  White Portland – composite cement containing in total a quantity of granulated blastfurnace slag (S) 
and limestone (L) of between 21 % and 35 % by mass and strength class 32.5 with an ordinary early strength is 
identified by: 
 
     White Portland - composite cement MS 888 - B-M(S-L) 32.5 N 
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10  Statistical conformity criteria  
 
10.1  General requirements 
 
Conformity of the white cement products to MS 888 shall be continually evaluated on the 
basis of testing of spot samples. The properties, test methods and the minimum testing 
frequencies for the autocontrol testing by the manufacturer are specified in Table 4. 
Concerning testing frequencies for cement not being dispatched continuously and other 
details see MS EN 197-2. 
 
For certification of conformity by an approved certification body, conformity of white cement 
with MS 888 shall be evaluated in accordance with MS EN 197-2. 
 
Table 4.  Properties, test methods and minimum testing frequencies for the autocontrol 

testing by the manufacturer, and the statistical assessment procedure 
 

   Autocontrol testing 
Property Ceme nts 

to be 
tested 

Test methoda b Minimum testing frequency Statistical assessment 
procedure 

Routine 
situation 

Initial period 
for a new type 

of cement 

Inspection by 
Variablese A ttributes 

1 2 3 4 5 6 7 
Early strength 

Standard 
strength 

All MS EN 196-1 2/week 4/week x – 

Initial setting 
time 

All MS EN 196-3 2/week 4/week – 
x 

f
 

 

Soundness 
(Expansion) 

All MS EN 196-3 1/week 4/week – x 

Loss on ignition 
White 

Portland 
cement 

MS EN 196-2 2/month 
c
 1/week – x 

f
 

Insoluble residue 
White 

Portland 
cement 

MS EN 196-2 2/month 
c
 1/week – 

x
 f 

 

Sulfate content All MS EN 196-2 2/week 4/week – x 
f
 

Chloride content All MS EN 196-2 2/month 
c
 1/week – x 

f
 

Composition All - 
d
 1/month 1/week –  

a
 Where allowed in the relevant part of MS EN 196, other methods than those indicated may be used provided 

they give results correlated and equivalent to those obtained with the reference method. 
 
b
 The methods used to take and prepare samples shall be in accordance with MS EN 196-7. 

 
c
 When none of the test results within a period of 12 months exceeds 50 % of the characteristic value, the 

frequency may be reduced to one per month. 
 
d
 Appropriate test method chosen by the manufacturer. 

 
e  

If the data are not normally distributed, then the method of assessment may be decided on a case by case 
basis.  

 
f
 If the number of samples is at least one per week during the control period, the assessment may be made by 
variables. 
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10.2  Conformity criteria for mechanical, ph ysical a nd chemica l properties  and 
evaluation procedure 
 
10.2.1  General 
 
Conformity of cement with the requirements for mechanical, physical and chemical properties 
in MS 888 is assumed if the conformity criteria specified in 10.2.2 and 10.2.3 are met. 
Conformity shall be evaluated on the basis of continual sampling using spot samples taken at 
the point of release and on the basis of the test results obtained on all autocontrol samples 
taken during the control period. 
 
10.2.2  Statistical conformity criteria 
 
10.2.2.1  General 
 
Conformity shall be formulated in terms of a statistical criterion based on: 
 
a)  the specified characteristic values for mechanical, physical and chemical properties as 

given in  8.1, 8.2 and 8.3; 
 
b)  the percentile Pk, on which the specified characteristic value is based, as given in Table 

5; and 
 
c)  the allowable probability of acceptance CR, as given in Table 5. 
 

Table 5.  Required values Pk and CR 
 

 Mecha nical requirements 
Physical and 

chemical 
requirements

 Early  and 
standard 
strength 

(Lower limit) 

Standard 
strength 

(Upper limit) 

The percentile Pk on which 
the characteristic value is 
based 

5 % 10 % 

Allowable probability of 
acceptance CR 

5 % 

 
NOTE.  Conformity evaluation by a procedure based on a finite number of test results can only produce an 
approximate value for the proportion of results outside the specified characteristic value in a population. The larger 
the sample size (number of test results), the better the approximation, the selected probability of acceptance, CR, 
controls the degree of approximation by the sampling plan. 
 

Conformity with the requirements of this standard shall be verified either by variables or by 
attributes, as described in 10.2.2.2 and 10.2.2.3 as specified in Table 4. 
 
The control period shall be 12 months. 
 
10.2.2.2  Inspection by variables 
 
For this inspection the test results are assumed to be normally distributed. 
 
Conformity is verified when equation(s) (1) and (2), as relevant, are satisfied: 
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 Lk   s x
A   (1) 

 
and; 
 

 Uk   s x
A   (2) 

 
where, 
 

x  is the arithmetic mean of the totality of the autocontrol test results in the control period; 
 
s  is the standard deviation of the totality of the autocontrol test results in the control 

period; 
 
kA is the acceptability constant; 
 
L  is the specified lower limit given in Table 2 referred to in 8.1; and 
 
U  is the specified upper limit given in Tables 2 and 3 referred to in Clause 8. 
 
The acceptability constant kA depends on the percentile Pk on which the characteristic value is 
based, on the allowable probability of acceptance CR and on the number n of the test results. 
Values of kA are listed in Table 6. 
 

Table 6.  Acceptability constant kA 

 

Number of test results 
n 

kA 
a
 

for Pk = 5 % for Pk = 10 % 
(early and standard strength, 

lower limit) (other properties) 

20 to 21 
22 to 23 
24 to 25 
26 to 27 
28 to 29 
30 to 34 
35 to 39 
40 to 44 
45 to 49 
50 to 59 
60 to 69 
70 to 79 
80 to 89 
90 to 99 

100 to 149 
150 to 199 
200 to 299 
300 to 399 

> 400 

2.40 
2.35 
2.31 
2.27 
2.24 
2.22 
2.17 
2.13 
2.09 
2.07 
2.02 
1.99 
1.97 
1.94 
1.93 
1.87 
1.84 
1.80 
1.78 

1.93 
1.89 
1.85 
1.82 
1.80 
1.78 
1.73 
1.70 
1.67 
1.65 
1.61 
1.58 
1.56 
1.54 
1.53 
1.48 
1.45 
1.42 
1.40 

NOTE.  Values given in this table are valid for CR = 5 %. 
 

a
 Values of kA valid for intermediate values of n may also be used. 
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10.2.2.3  Inspection by attributes 
 
The number cD of test results outside the characteristic value shall be counted and compared 
with an acceptable number cA, calculated from the number, n, of autocontrol test results and 
the percentile, Pk, as specified in Table 7. 
 
Conformity is verified when equation (3) is satisfied: 
 
      cD ≤ cA                                   (3) 
 
where, 
 
cD  is the number of test results outside the characteristic value; and 
 
cA  is the acceptable number. 
 
The value of cA depends on the percentile Pk on which the characteristic value is based, on 
the allowable probability of acceptance CR and on a number n of the test results. Values of cA 
are listed in Table 7. 
 

Table 7.  Values of cA 

 

Number of test results, n 
a

cA for PK = 10 % 
20 to 39 
40 to 54 
55 to 69 
70 to 84 
85 to 99 

100 to 109 
110 to 123 
124 to 136 

0 
1 
2 
3 
4 
5 
6 
7 

NOTE.  Values given in this table are valid for CR = 5 %. 
a  

If the number of test results is n < 20 (for Pk = 10 %) a statistically based conformity 
criterion is not possible. Despite this, a criterion of cA = 0 shall be used in cases where n < 
20. 

 
10.2.3   Single result conformity criteria 
 
In addition to the statistical conformity criteria, conformity of test results to the requirements of 
this standard requires that it shall be verified that each test result remains within the single 
result limit values specified in Table 8. 
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Table 8.  Limit values for single results 
 

Property 
Limit values for single results 

Strength class 
32.5N 32.5R  42.5N  42.5R  52.5N  52.5R 

Early strength 
(MPa)  
lower limit value 

2 day - 8.0 8.0 18.0 18.0 28.0 

7 day 14.0 - - - - - 

Standard strength 
(MPa) 
lower limit value 

28 day 30.0 30.0 40.0 40.0 50.0 50.0 
 

Initial setting time (min) 
lower limit value 

60 50 40 

Soundness (expansion, mm)  
upper limit value 

10 

Sulfate content 
(as % SO3) 
upper limit value 
 

White Portland cement 
White Portland-slag cement 
White Portland-silica fume 
cement 
White Portland-limestone cement 
White Portland-composite cement 
 

4.0 4.5 

Chloride content (%)
 
 

upper limit value 
0.10

 
10.3  Conformity criteria for cement composition 
 
At least once per month the composition of the cement shall be checked by the manufacturer, 
using as a rule a spot sample taken at the point of release of the cement. The cement 
composition shall meet the requirements specified in Table 1. The limiting quantities of the 
main constituents specified in Table 1 are reference values to be met by the average 
composition calculated from the spot samples taken in the control period. For single results, 
maximum deviations of -2 at the lower and +2 at the higher reference value are allowed. 
Suitable procedures during production and appropriate verification methods to ensure 
conformity to this requirement shall be applied and documented. 
 
10.4  Conformity criteria for properties of the cement constituents 
 
The cement constituents shall meet the requirements specified in Clause 6. Suitable 
procedures during production to ensure conformity with this requirement shall be applied and 
documented. 
 
 
11  Sampling compliance 
 
The method of taking and preparing of white cement samples shall be in accordance with MS 
EN 196-7. 
 
 

12  Packaging and delivery 
 
12.1  Bagged white cement 
 
White cement shall be packed and supplied in suitable bag for manual handling or in jumbo 
bag. The weight of the white cement in small bag should be 20 kg, 25 kg or 40 kg per bag. 

The permissible tolerance on the mass of white cement supplied in bags shall be  2.5 % per 
bag.  
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NOTES: 
 
1.  For white cement packed in jumbo bag, the weight and permissible tolerance should be on lorry load and 
agreed between the buyer and manufacturer.  
 
2.  For a lorry load of bagged white cement, the permissible tolerance on the mass of white cement supplied should 
be ±0.5 %. 

 
12.2  Bulk white cement 
 
Bulk white cement can be delivered in the form of bulk tanker. The permissible tolerance on 
the total mass of white cement supplied should be ±1.0 %. In the event where there is dispute 
in weight between the buyer and manufacturer, the manufacturer’s weight is deemed to be 
the correct weight, provided the manufacturer weighbridge is duly certified. 
 
 

13  Product certification 
 
Each product, may by arrangement with a recognised certification body, be marked with the 
certification mark of the body, provided the product conform to the requirements of this 
standard. 
 
 

14  Marking 
 
14.1  In the case of bagged white cement, the following information shall appear in legible 
and indelible on each bag or package: 
 
a) product certification marking, number of this Malaysian Standard, certification license 

number; 
 
b) type of cement; 
 
c) manufacturer’s name, logo and trade mark; 
 
d) weight of white cement; 
 
e) cement standard designation (see Clause 9); and 
 
f) irritant logo and information. 
 
14.2  In the case of jumbo bag and bulk white cement, the information for the 
abovementioned except 14.1f) shall be available in the accompanying commercial 
documents. 
 
 

15  Certificate of analysis 
 
15.1  If a test report is requested from the manufacturer, it shall include results of the 
following tests on samples of the white cement, and the information, where indicated, relating 
to the material delivered. 
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15.2  All white cements 
 
The certificate shall include the following information: 
 
a)  name and address of the manufacturer; 
 
b)  name of, and position held by, the person empowered to sign the certificate on behalf of 

the manufacturer or his authorised representative; 
 
c) compressive strength at either 2 days or 7 days, as appropriate, and also at 28 days 

(see Clause 8.1); 
 
d) initial setting (see 8.2.1); 
 
e) soundness (see 8.2.2); and 
 
f) chloride (see 8.3). 
 
15.3   White Portland-limestone cements (A-L and A-LL)  
 
The proportion of limestone reported to the nearest 1 % by mass shall be included in the 
certificate of analysis. 
 
NOTE.  The notation LL, indicates that the total organic carbon (TOC) content of the limestone constituent does not 
exceed 0.20 % by mass, whereas the notation L, indicates that the TOC of the limestone does not exceed 0.50 % by 
mass (see 6.1.3). 

 
15.4  White Portland-slag cement (A-S and B-S) 
 
The proportion of blastfurnace slag, reported to the nearest 1 % by mass shall be included in 
the certificate of analysis. 
 
15.5  Additional information 
 
The information in 15.5.1, appropriate to the type of cement, should be made available, if 
requested by customers. 
 
15.5.1  All white cements 
 
a) the type and quantity of any minor additional constituent; 
 
b) the fineness; 
 
c) the silicon dioxide, aluminium oxide, iron (III) oxide, calcium oxide and magnesium oxide 

contents of the clinker; and 
 
d) the sulphate content expressed as SO3 (see 8.3 ). 
 
15.5.2   Manufacturer should provide test results for alkali if requested by purchaser or his 
representative. 
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Annex A 
(normative) 

 
 

Test for degree of whiteness of white cement 
 
 

A1  Preparation of sample 
 
Fill some quantity of dry white cement into a clean round glass mould of 30 mm diameter (or 
any other mould or the mould supplied with the reflectivity measuring equipment) and gently 
tamp it so that the density of the cement as compact as possible. 
 
Prepare two such specimens for measuring the degree of whiteness. 
 
 

A2  Procedure 
 
Compare the reflectivity of the compacted white cement surface with the standard white plate 
of certified reflectivity on absolute scale using a suitable apparatus, for example, a 
reflectometer or reflectance spectrophotometer. 
 
 

A3  Reporting of results 
 
A3.1  Average reflectance measurement of two specimens whose whiteness values shall 
not differ by more than 0.5 units shall be reported. 
 
A3.2  Calculation 
 
Calculate the degree of whiteness (Hunter) as follows: 
 

222)100(100 baLW   

 
where, 
 
W   is the whiteness of white cement specimen; 
 
L   is the lightness of reflectance measurement of white cement specimen; and 
 

a & b   is the colour coordinates of reflectance measurement of white cement specimen. 
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Annex B 
(informative) 

 
 

Product guidance 
 
 

B1  Safety  
 
B1.1  Dry white cement in normal use has no harmful effect on dry skin. When white 
cement is mixed with water, alkali is released. Precautions should therefore be taken to avoid 
dry white cement entering the eyes, mouth and nose and to prevent skin contact with wet 
white cement. 
 
B1.2  Repeated skin contact with wet white cement over a period of time may cause 
dermatitis. The abrasiveness of the particles of cement and aggregate in mortar or concrete 
can contribute to this effect. Continued contact during a working day can lead to cement 
burns with ulceration but is not common.  
 
B1.3  When working in places where dry white cement becomes airborne, protection for the 
eyes, mouth and nose should be worn. 
 
B1.4  When working with wet mortar or concrete, waterproof or other suitable protective 
clothing should be worn such as long sleeved shirt, full length trousers, waterproof gloves and 
waterproof rubber boots. Clothing contaminated with wet white cement, mortar or concrete 
should be removed and washed before further use. 
 
B1.5  If white cement enters the eyes it should immediately be washed out thoroughly with 
clean water and medical treatment should be sought without delay. Wet mortar or concrete on 
the skin should be washed off immediately. 
 
 
B2  Regulations 
 
Work with white cement is subject to the control of Occupational Safety & Health Act 1994 
(Act 514). In addition, Portland cement has been classified as an irritant under the 
Occupational Safety and Health (Classification, Packaging and Labeling of Hazardous’ 
Chemicals) Regulations 1997. 
 
These regulations variously require that: 
 
a) Chemical Safety Data Sheet (CSDS) is to be made available from the 

manufacturer/supplier. 
 
b) Bags containing white cement is to be labeled with a health and safety warning 

indicating that cement is an irritant. 
 
 

B3  Storage 
 
B3.1  To protect white cement premature hydration after delivery, bulk silos should be 
waterproof and internal condensation should be minimised. 
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B3.2  Bagged white cement should be stored clear of the ground, not more than nine bags 
high and protected by a waterproof structure. As significant strength losses begin after 4 
weeks to 6 weeks of storage in bags in normal conditions (and considerably sooner under 
adverse weather conditions or high humidity), deliveries should be controlled and used in 
order of receipt.  
 
 

B4  Grouting, rendering, tiles, fibre board and other similar applications 
 
Where white cement is to be used in manufacturing of grouts, renders, tiles, fibre board, etc., 
it is recommended that the user passes the white cement through a screen of suitable mesh 
aperture to retain any occasional coarse particles. Occasional coarse particles are to be 
expected in the white cement production process. 
 
 

B5  Heat generation 
 
The cement hydration process generates heat, particularly in the first few days. Cements with 
higher early strength usually have higher initial rate of heat generation higher than those with 
lower early strength. A higher initial rate of heat generation may be an advantage for thinner 
concrete sections in cold weather because it reduces the need for extended striking times. 
Conversely, it may be disadvantage for larger concrete sections in either hot or cold weather 
on account of the temperature gradients which are set up. 
 
 

B6  Sulphate resistance (including the thaumasite form) 
 
White Portland-limestone cements (A-L and A-LL), for use in concrete exposed to a sulphate-
bearing environment, are recommended in Class 1 Sulphate conditions only, as defined in 
MS 523-2. 
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