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FOREWORD
This Malaysian Standard was developed by the Technical Committee on Water Treatment
Chemicals under the authority of the Chemical and Materials Industry Standards Committee.

This Malaysian Standard cancels and replaces MS 918:1993, Specification for quicklime and
hydrated lime for water treatment (First revision).

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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HYDRATED LIME AND SLURRY LIME FOR USE
IN POTABLE WATER SUPPLY - SPECIFICATION

1. Scope

This Malaysian Standard specifies hydrated lime and slurry lime for use in potable water
supply service. The main purpose of this standard is to provide purchasers, manufacturers,
and suppliers with the minimum requirements for hydrated lime and slurry lime.

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.

AS 4489.2.1, Test methods for lime and limestone — Method 2.1: Fineness — Wet sieving

EN 897, Chemicals used for treatment of water intended for human consumption — Sodium
carbonate

EN 12485, Chemicals used for treatment of water intended for human consumption — Calcium
carbonate, high calcium lime and half burn dolomite — Test methods

EPA 600/4-79-020 40, Methods for chemical analysis of water and wastes

MS 850, Methods of test for chemical analysis of limestone, quicklime and hydrated lime
Regulation 7 (Classification, Packaging and Labelling of Hazardous Chemicals) 1997,
Occupational Safety and Health Act 1994 (Act 514) and Regulations and Orders

3. Definitions

For the purposes of this standard, the following definitions apply.

3.1 Lime

A general term which includes the various chemical and physical forms of quicklime, hydrated
lime and slurry lime.

3.2 Available lime

Those constituents of a lime which enter into a desired reaction under the conditions of a
specified method or process.

3.3 Quicklime (CaO)

A calcined limestone, the major part of which is calcium oxide or calcium oxide in natural
association with a lesser amount of magnesium oxide, capable of slaking with water.
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3.4 Hydrated lime (Ca(OH),)

A dry powder obtained by treating quicklime with water, enough to satisfy its chemical affinity
for water under conditions of its hydration. It consists essentially of calcium hydroxide or a
mixture of calcium hydroxide and magnesium oxide or magnesium hydroxide, or both.

3.5 Slurry lime (Ca(OH),)

This colloidal suspension form of hydrate has the consistency of thick cream. Unlike the
putty, it has no body or plasticity. It will flow and is pumpable, like a viscous liquid. It contains
about 60 % to 70 % free water, corresponding to a lime solids content of about 30 % to 40 %.
4. Descriptions

For the purposes of this standard, the following descriptions apply.

4.1 Identification

411 Chemical nhame

Calcium hydroxide

4.1.2 Synonym or common names

Hydrated lime: Calcium hydroxide (dry powder), hydrated high-calcium lime.

Slurry lime: Calcium hydroxide (aqueous suspension), milk of lime.

4.1.3 Empirical formula

Ca(OH),

4.1.4 Chemical formula

Ca(OH),

4.1.5 Relative molecular mass

74.09

4.1.6 CAS registry number"

1305-62-0

4.1.7 EINECS reference”

215-137-3

R Chemical Abstracts Services Registry Number
European Inventory of Existing Commercial Chemicals Substances



4.2 Physical properties

4.2.1 Appearance

Hydrated lime: white powder

Slurry lime: aqueous, milky suspension

4.2.2 Density

Hydrated lime: 2.24 g/cm3 at 20 °C

Bulk density: 300 kg/m® to 600 kg/m®

4.2.3 Solubility (in water)

Hydrated lime:  1.65g/lat 20 °C
1.53 g/l at 30 °C

4.2.4 Melting point

Decomposes at 580 °C and forms calcium oxide and water.

5. Requirements

5.1 Purity criteria

MS 1836:2005

Lime shall not contain any impurities and additives in such concentrations that are capable of
producing deleterious or injurious effects on the health of those consuming water that has

been properly treated with the lime.
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5.2 The product shall comply with the requirements as specified in Table 1.

Table 1. Requirements for hydrated lime and slurry lime

Parameter Hydrated lime Slurry lime Test method
A. Chemical Class Class Class | Class Class Class
requirement 1 1a 2 1 1a 2
Available calcium 69.7 68.0 65.9 69.7 68.0 65.9 EN 12485 or
oxide (dry basis), % MS 850
(w/w), min
Available calcium 92.0 90.0 87.0 92.0 90.0 87.0 EN 12485°
hydroxide (dry or MS 850
basis), % (w/w), min
B. Impurity | P Limits
Water Contentc’ % 2.0 2.0 2.0 60-70 60-70 60-70 EN 12485 or
w/w, max MS 850
Water insoluble 8.0 10 13 8.0 10 13 EN 12485 or
matters (dry basis), MS 850
% (w/w), max
Calcium carbonate d, 7.0 7.5 8.0 7.0 7.5 8.0 EN 12485 or
% (w/w), max (dry MS 850
basis)
SiOz, % (w/w) of dry 2.0 25 3.0 2.0 25 3.0 EN 12485 or
product, max MS 850
C. Impurity Il Limits
Al2O3, % (w/w) of dry 0.5 0.8 1.0 0.5 0.8 1.0 EN 12485 or
product, max MS 850
Fe20s, % (w/w) of 0.5 0.8 1.0 0.5 0.8 1.0 EN 12485 or
dry product, max MS 850
MnO2, % (w/w) of 0.15 0.3 0.4 0.15 0.3 0.4 EN 12485 or
dry product, max MS 850
D. Physical
requirement
Fineness — Wet Minimum 90 % pass through | Minimum 99.9 % pass AS 4489.2.1
sieving (dry basis) 75 um sieve through 600 um sieve

& See Annex A for testing of available Ca(OH): in hydrated lime and slurry lime.

b Major impurity that will affect the percentage of lime content.

¢ Annex B and Figure B1 show the method for estimating the moisture content for slurry lime.

d The percentage by mass of calcium carbonate, c(Ca COs )(% m/m), is given by the following equation:

c(CaCQOs ) =2.274 2 x ¢(CO»)

where ¢c(COy) is the percentage by mass of CO», % m/m (dry basis).
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5.3 Toxic substances

The content of toxic substances in the product shall comply with the requirements specified in
Table 2.

Table 2. Content of toxic substances

Maximum limit in
Parameter mg/kg of Test method
dry substance

Arsenic (As) 5 EN 12485 or EPA 600/4-79-020 40 Method 206.2
Cadmium (Cd) 2 EN 12485 or EPA 600/4-79-020 40 Method 213.2
Chromium (Cr) 20 EN 12485 or EPA 600/4-79-020 40 Method 218.2
Mercury (Hg) 0.3 EN 12485 or EPA 600/4-79-020 40 Method 245.2
Lead (Pb) 25 EN 12485 or EPA 600/4-79-020 40 Method 239.2
Selenium (Se) 4 EN 12485 or EPA 600/4-79-020 40 Method 270.2
Nickel (Ni) 20 EN 12485 or EPA 600/4-79-020 40 Method 272.2
Antimony (Sb) 4 EN 12485 or EPA 600/4-79-020 40 Method 204.2

NOTE. The concentration limits are specified in milligramme per kilogramme of substance.

6. Sampling
6.1 Location

A representative sample of the product shall be obtained in accordance with requirements
outlined below at the point of destination. No sample shall be taken from a broken or leaky
container. For certification purposes, sampling shall be done in the factory.

6.2 Liquid suspension samples
6.2.1 Sampling from bulk

Five individual samples approximately 100 ml each shall be obtained from either various
depths or sectors of the bulk storage vessel. The individual samples shall be combined and
mixed thoroughly to form a single composite, approximately 500 ml, to be further divided as
described in 6.4.

6.2.2 Sampling from packages

A composite sample from packaged lots, shall be obtained by selecting individual samples
from approximately 5 % of the containers in the lot, with a minimum of five and a maximum of
fifteen containers sampled. If less than five containers are available, the sampling procedures
shall be identical to those used for bulk (see 6.2.1). The individual samples shall be
combined and mixed thoroughly to form a single composite, approximately 500 ml, to be
further divided as described in 6.4.
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6.3 Solid samples
6.3.1 Sampling from bulk

A composite sample shall be obtained by selecting five individual samples of approximately
100 g, from either various depths or sectors of the bulk storage vessel. The individual
samples shall be combined and mixed thoroughly to form a single composite, approximately
500 g, to be further divided as described in Annex A.

6.3.2 Sampling from packages

A composite sample from packaged lots, where bulk storage is not available, shall be
obtained by selecting individual samples from approximately 5 % of the lot, with a minimum of
five and a maximum of fifteen containers sample. If less than five containers are available, the
sampling procedures shall be identical to those used for bulk (see 6.3.1). The individual
samples shall be combined and mixed thoroughly to form a single composite, approximately
500 g, to be further divided as described in 6.4.

6.4 Distribution

The composite sample obtained in 6.2.1/6.2.2 or 6.3.1/6.3.2 shall be mixed thoroughly. This
sample shall be poured into three, approximately 200 ml airtight, moisture proof glass
containers and sealed. If a glass container is inappropriate, the manufacturer shall
recommend the type of sample container. Each container shall be clearly labelled with
product name, type of container samples, manufacturer's name, sampling date, production
location, sampling location, lot number, and be signed by the person responsible for
sampling.

One of the three sealed samples is for immediate use by the purchaser for testing of the
shipment. For the remaining two sealed samples, one shall be retained by the purchaser for
third party verification in future, the other sealed sample shall be returned and kept by the
supplier.

6.5 Sample retention

Samples shall be retained for at least 30 days after the date of receipt of the shipment before
they are discarded.

6.6 Test samples

Test samples shall be obtained from the sealed sample delivered to the laboratory. The
sample container shall be unsealed only when necessary. The container should be
immediately resealed after the test sample is removed. The material sample shall be
thoroughly mixed before each test portion is withdrawn for analysis.

7. Test methods

Methods of testing lime shall conform to the annexes and references listed in Tables 1 and 2.
Alternative recognised reference test procedures can be used with the written agreement of
both buyer and supplier or as in-house routine quality control test methods. In any case of
conflict, the methods of this standard shall prevail.
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8. Marking, labelling and storage
Each shipment of product shall carry with it some means of identification.
8.1 Marking

The following information shall be marked legibly either on each container or on a label
attached to each container:

a) “lime”, trade name and grade;

b) net weight;

c) name, address and telephone number of supplier and/or manufacturer;
d) batch number;

e) the date of manufacturing or packaging; and

f) any other markings as required by applicable laws.

8.1.1 In the case of shipment in bulk, every consignment shall carry a certificate setting out
the abovementioned information.

8.2 Risk and safety labelling

The following labelling requirements (written in both Bahasa Malaysia and English) shall apply
to lime and shall comply with the requirements of the Regulation 7 (Classification, Packaging
and Labelling of Hazardous Chemicals) 1997, Occupational Safety and Health Act 1994
(Act 514) and Regulations and Orders.

a) symbols and indications of danger:

merengsa
(irritant)

b) nature of special risks attributed to dangerous substances;
r36/38merengsa kepada mata dan kulit

r36/38 irritating to eyes and skin
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c) safety advice concerning dangerous substances;
s24/25 elakkan daripada bersentuhan dengan kulit dan mata
s24/25  avoid contact with skin and eyes

s26 jika bersentuhan dengan mata, basuh segera dengan menggunakan air yang
banyak dan dapatkan nasihat perubatan

s26 in case of contact with eyes, rinse immediately with plenty of water and seek
medical advice

s36/39 pakailah pakaian perlindungan dan perlindungan mata/muka yang sesuai
s36/39  wear suitable protective clothing, eye/face protection
8.3 Packaging, transportation and labelling

Lime products are not regulated goods and there is no specific regulation on transportation
and labelling requirement.

Lime shall be delivered in bulk or in package forms. No contamination of lime by toxic
substances shall occur during transportation or storage. The supplier shall provide
recommendations for appropriate materials of construction for the storage, handling and
packaging of each specific product.

8.4 Certificate of analysis

A certificate of analysis, with the indication of country of origin should accompany all
deliveries for the chemical and be given to end users.

8.4.1 The contents of the certificate of analysis shall include the following:

a) available calcium oxide (dry basis), % (w/w);

b) available calcium hydroxide (dry basis), % (w/w);

c) water content, % (w/w);

d) passing sieve of 75 pm (hydrated lime)/600 pum (slurry lime), % (w/w); and
e) insoluble matters (dry basis), % w/w.

8.4.2 A comprehensive certificate of analysis shall be provided to end users upon their
request and shall include 8.3.1 a) to e) and the following:

a) calcium carbonate (dry basis), % (w/w);
b) SiO,, AlxO3, FeoO3, MnO, content (dry basis), % (w/w); and

c) As, Cd, Cr, Pb, Se, Sb, Hg, Ni as mg/kg Ca(OH), .
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8.5 Storage requirement

8.5.1 Storage

Store in cool, dry, well ventilated place and separated from acids.

8.5.2 Storage incompatibilities

Avoid contact with strong mineral acids.

8.6 Long term stability

Powdered lime is stable up to 12 months under proper storage conditions.

Slurry lime is stable up to six months under proper storage conditions.

9. Certification mark

Each product, may by arrangement with a recognised certification body, be marked with the
certification mark of that body, provided the product conforms to the requirements of this
Malaysian Standard.

10. Compliance

When tested, for each of the samples which is found to conform to the requirements specified
in this standard, the lot, batch or consignment from which the samples have been drawn in
accordance with Clause 6 shall be deemed to comply with this standard.
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Annex A
(normative)

Modification to EN 12485
for testing of available Ca(OH). in hydrated lime and slurry lime

Clause Content Reasons/basis
New The analysis of the product water content | Standard procedure for titration
and available water soluble lime content
shall be performed at the same time. For
slurry lime product, homogenise the
sample before sampling. Analysis shall be
performed until a duplicate consistent
results is obtained.
6.1.4.1 | Weigh 20 g £ 0.1 g instead of 5 g. To get a weight difference of > 10
mg (since the water/moisture content
is < 1%)
6.1.4.2 | Weigh 10 g £ 0.1 g instead of 20 g. To reduce the heating time and
improve consistency of the sample
6.4.5.2 | Weigh 1.0 g £ 0.05 g of fresh hydrated | To control the titre value within 20 ml
high calcium lime sample to 25 ml
6.4.5.4 | Stir the sample with a magnetic stirrer, | To break off the lump formed, to
add .... now stir for 180 s without .... ensure complete dissolution of lime
product.
6.4.6 The water soluble CaO or Ca(OH), content | The purity requirement is reported as

(dry basis) ...

For hydrated high-calcium lime or slurry
lime:

CicaoHi2) = 370.5 x VX cpey[m x (100 -
C(H20))]

where,
cen = HCI concentration;

m = mass of the product, in gramme

dry basis in Clause 5.

Based on dry basis, the original
formula in the clause is replaced.

10
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Annex B
(informative)

Estimation of moisture content for slurry lime

B1. Apparatus

B1.1  Slurry lime density vessel (1 000 ml, V =1 000) or other vessel with calibrated
volume (V ml)

B1.2 Balance (2000g @ 0.1 g)

B2. Procedure
B2.1  Weigh the empty density vessel as my (g).
B2.2 Fill the density vessel with slurry lime up to full.

B2.3 Remove the air trapped by dropping the vessel vertically 5 times from a height of
approximate 100 mm.

B2.4 Strike off the excess slurry by straightedge. Make sure that there is no excess lime
sticking on the edge or outside wall.

B2.5 Weigh the density vessel together with the slurry lime as m. (g).
B2.6 Calculate the slurry lime SG using the formula below.

B2.7 Use the graph SG versus moisture (%) in Figure B1 to estimate the moisture content.

B3. Calculation

The slurry lime SG can be calculated by using the following equation:

, m, —m
Slurry lime SG = ———
%

11
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B3.1 Example of calculation

Volume of the vessel, V =1 000 ml

Empty vessel weight, my = 232.9 gm

Vessel and slurry lime weight, m, = 1493.2 gm

m, —m;
4

Slurry lime SG

_1493.2-232.9
1000

=1.26

From the SG versus moisture graph, SG of 1.26 is equivalent to 62.87 % moisture.

SG Moisture, %

1.10 82.73 SGvsMoisture (%)

1.11 81.49

1.12 80.25 %

1.13 79.01

1.14 77.76 85

1.15 76.52 u

1.16 75.28 8 TR

1.17 74.04 FHE

1.18 72.80 75

1.19 71.56 ? i

1.20 70.32 7 ==y

1.21 69.08 2 o

1.22 67.84 Ses e

1.23 66.59 L

1.24 65.35 60 Siunn

1.25 64.11 A
1.26 62.87 55 g
1.27 61.63

1.28 60.39 50

1.29 59.15 1.09 1.10 1.11 112 1.13 1.14 1.15 1.16 1.17 1.18 1.19 1.20 1.21 1.22 123 1.24 1.25 1.26 1.27 1.28 1.29 1.30 1.31 1.32 1.33
1.30 57.91 <G

1.31 56.67

1.32 55.42

Figure B1. SG versus moisture content for slurry lime

12
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Annex C
(informative)

Application guidelines

C1. Use

For pH adjustment, corrosion and scale control.

C1.2 Form in which it is used

Direct dosing with solid dry feeder (for powder product) or in slurry form.
C1.3 Treatment dosage

Variable, depends on water pH and the purpose of the treatment.

C1.4 Secondary effects

Precipitation of metal hydroxides, carbonates and organic matter.

C1.5 Removal of excess product

pH: neutralisation with acid, for example, hydrochloric acid, sulphuric acid.

C2. Safety and handling

Use the usual precautions in handling chemicals. Avoid contact with eyes and skin. Wear
appropriate protective clothes, e.g. rubber or polyvinyl chloride apron, gloves, face
shield/goggles and dust mask or respirator with dust cartridge. Inhalation of lime dust should
be avoided.

C3. First aid procedures

C3.1  Safety requirements

C3.1.1  Contact with eyes and skin should be avoided.

C3.1.2  Personal protective equipment should be worn.

a) Hand protection: gloves made of rubber or polyvinyl chloride; and

b) Face shield or tight fitting goggles and dust mask.

13
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C3.1.3 First aid should be given to the victim immediately when accidents occur. The
relevant first aid procedure is as follows:

a) Skin: Remove the contaminated clothes and wash the affected skin with plenty of
water. If swelling, redness or irritation occurs, immediately seek medical assistance.

b) Eye: With eye lids open, rinse the eyes with plenty of water. If swelling or irritation
occurs, immediately seek medical assistance.

c) Ingestion: Rinse mouth. Bring the victim to seek assistance.

d) Inhalation: Remove the victim to fresh air area and immediately bring the victim to seek
medical assistance if problem with breathing occurs.

C3.2 Spillage

Put on protective clothing, collect bulk and dispose in accordance with local regulations.
Wash the remainder with plenty of water.

C3.3 Fire

Nonflammable powder. All fire extinguishing media may be used.

14
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