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Foreword 
 
 
This Malaysian Standard was developed by the Working Group on Sodium Fluoride and 
Sodium Silicofluoride (NSC B/TC 11/WG 3) under the authority of the Chemical and Materials 
National Standards Committee (NSC B). 
 
This first revision of MS 1724 cancels and replaces MS 1724:2004, Sodium silicofluoride for 
use in potable water supply – specification. 
 
Major modifications in this revision are as follows:  
 
a) the scope has been added to include information on the application and safe handling of 

sodium silicofluoride; 
 

b) the normative references have been updated to Occupational Safety and Health 
(Classification, labelling and safety data sheet of hazardous chemicals) Regulation; 

 
c) the requirements limit of moisture and insoluble matter have been revised to 0.7 max; 

and 
 
d) the storage for long term stability has been revised to be under proper storage 

conditions. 
 
Compliance with a Malaysian Standard does not of itself confer immunity from legal 
obligations. 
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Sodium Silicofluoride for use in potable water supply – Specification  
(First revision) 

 
 

1 Scope 
 
This Malaysian Standard specifies requirements for sodium silicofluoride for use in potable 
water supply service. 
 
This standard provides purchasers, users, manufacturers and suppliers with the minimum 
requirements for sodium silicofluoride, including physical, chemical, packaging, transportation 
and testing requirements. It also gives information on the application and safe handling of this 
chemical. 
 
 

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 references (including any amendments) applies. 
 
MS 1513: Part 6: Sub Part 1, Packaging – Transport of dangerous goods: Part 6: Sub Part 1: 
Requirements for the construction and testing of packagings for dangerous goods 
 
MS ISO 6353-1, Reagents for chemical analysis – Part 1: General test method 
 
MS ISO 5993, Sodium hydroxide for industrial use – Determination of mercury content 
– Flameless atomic absorption spectrometric method 
 
ISO 4281, Sodium hexafluorosilicate for industrial use – Determination of free acidity and total 
hexafluorosilicate content – Titrimetric method 
 
ISO 5444, Sodium hexafluorosilicate for industrial use – Determination of loss in mass at 105 ℃ 
 
BS EN 12174, Chemicals used for treatment of water intended for human consumption, 
Sodium hexafluorosilicate 
 
ASTM C136-01, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates 
 
ADR, European Agreement concerning the International Carriage of Dangerous Goods by 
Road 
 
European Convention concerning the International Carriage of Dangerous Goods by Rail 
(COTIF RID), Regulation concerning the International Carriage of Dangerous Goods by Rail 
 
International Maritime Organization (IMO), International Maritime Dangerous Goods Code 
(IMDG) 
 
International Air Transport Association (IATA), IATA Dangerous Goods Regulations 
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Occupational Safety and Health (Classification, Labelling and Safety Data Sheet of Hazardous 
Chemicals) Regulations 2013 
 
 

3 Terms and Definitions 
 
No terms and definitions are listed in this document. 
 
 

4 Descriptions 
 
4.1 Identification 
 
4.1.1 Chemical name 
 
Disodium hexafluorosilicate. 
 
4.1.2 Synonym or common names 
 
Sodium fluorosilicate, sodium silicofluoride, sodium hexafluorosilicate. 
 
4.1.3 Empirical formula 
 
Na2SiF6 
 
4.1.4 Relative molecular mass 
 
188.0 
 
4.1.5 CAS registry number 
 
16893-85-9 
 
4.1.6 EINECS reference 
 
240-934-8 
 
4.1.7 Appearance 
 
Sodium silicofluoride is a white to yellowish, odourless, fine crystalline powder and free of 
lumps. 
 
4.1.8 Density  
 
The density of the product is 2.8 g/cm3 at 20 ℃.  
 
The bulk density of the product is approximately 1.5 g/cm3. 
 
4.1.9 Solubility 
 
4.3 g/l (at 0 ℃) or 7.6 g/l (at 25 ℃) 
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4.1.10 Melting point 
 
> 500 ℃ 

 

4.1.11 Vapour pressure 
 
Not applicable. 
 
4.1.12 Boiling point at 100 kPa 
 
Not applicable. 
 
4.1.13 Crystallisation point 
 
The product melts above 500 ℃. 
 
4.1.14 Specific heat 
 
Not known. 
 
4.1.15 Chemical properties 
 
Sodium silicofluoride is a hygroscopic compound. 
 
The pH value of a saturated aqueous solution (7 g/l) of sodium hexafluorosilicate is 
approximately 10. 
 
Sodium hexafluorosilicate reacts with acids to form hydrofluoric acid. 
 
 

5 Requirements 
 
5.1 Purity criteria 
 
Sodium silicofluoride supplied according to this standard 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 this product. 
 
The use of anti-caking agents other than synthetic or wetting agent detergents may be 
permitted provided the agents do not produce any interference with normal water treatment 
processes such as coagulation and sedimentation. They shall not impart any taste, odour or 
toxicity to the water when it is treated with normal quantity of the sodium silicofluoride. 
 
5.2 Specifications 
 
Sodium silicofluoride shall comply with the requirements as specified in Table 1. 1.  If a change 
in the production process or raw water materials leads to significant quantities of other 
impurities or by products being present, this shall be notified to the user. 
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Table 1. Requirements for sodium silicofluoride 
 

Parameter Requirement Test method 

A. Chemical requirement   

Sodium silicofluoride (dry basis), % (w/w) 98.0 min Annex A 

Moisture, % (w/w) 0.7 max ISO 5444 

   
B. Impurity   
Insoluble matter, % (w/w) 0.7 max Annex B 

   
C. Physical requirement   

Particle size, passing sieve 250 m, % (w/w) 90 % min ASTM C136-01 

   
D. Toxic substance Limit, mg/kg of 

product, max 

Test method 

Cadmium, Cd 40  
 

Annex C 
Chromium, Cr 400 

Nickel, Ni 400 

Lead, Pb 400 

Arsenic, As 400  
Annex D Selenium, Se 80 

Antimony, Sb 80 

Mercury, Hg 10 MS ISO 5993 
NOTES: 

1. Limits have been given for impurities and toxic substances where these are likely to be present in significant 
quantities from the current production process and raw materials.  

2. 98 % (dry basis) of sodium silicofluoride corresponds to approximately 59.4 % fluoride ions. 

 
 

6  Sampling 
 
6.1 Location 
 
All sampling for purpose of quality verification shall be done immediately after receipt of a 
delivery in bags, at the point of destination. No sample shall be taken from a broken or leaked 
container. For certification purposes, sampling shall be done in the factory, in accordance to 
respective certification body’s procedures and sampling plan. 
 
6.2 Sampling from containers 
 
6.2.1 A composite sample shall be obtained by selecting individual samples from 
approximately 5 % of the lot, with a minimum of two and a maximum of fifteen containers 
sample. 
 
6.2.2 The individual samples shall be combined by mixing in a closable container (of 
plastics or glass) to give a composite sample, if necessary. A laboratory sample of plastics of 
about 2 kg shall be taken from the well-mixed composite sample. 
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6.2.3 The laboratory sample from 5.2.2 shall be filled into three glass or plastic bottles 
about 500 g each, which shall then be closed air-tight, sealed and labelled. 
 
6.3 Sample distribution 
 
6.3.1 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 shall bear the signature of the person responsible for sampling. 
 
6.3.2 One of the three sealed samples is for immediate use by the purchaser or user for 
testing of the delivery/shipment. As for the remaining two sealed samples, one shall be 
retained by the purchaser for third party verification if needed, the other sealed sample shall 
be returned and kept by the supplier. 
 
6.4 Sample retention 
 
Samples shall be retained for at least 30 days after the date of receipt of the shipment before 
they are discarded. 
 
6.5 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 sample shall be thoroughly mixed 
before each test portion is withdrawn for analysis. 
 
 

7 Test methods 
 
7.1 Completion 
 
Laboratory examination of the sample by the purchaser or user shall be completed within 10 
working days after receipt of shipment, or within a period as agreed upon between the 
purchaser or user and supplier or manufacturer. 
 
7.2 Methods of test 
 
Methods of testing shall conform to the procedures in annexes listed in Table 1. Alternative 
recognised reference test procedures can be used with the written and/or mutual agreement 
of both purchaser and supplier or as in-house routine quality control test methods. In case of 
any conflict, the methods of this standard shall prevail. 
 
 

8 Marking, labelling and storage 
 
Each shipment of material shall carry with it some means of identification. 
 
8.1  Marking 
 
Each bag of sodium silicofluoride shall be marked legibly. The marking shall include the 
following: 
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a) Chemical name ‘sodium silicofluoride’ or synonym; 
 
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. 
 
8.2 Hazards and precautions labeling 
 
The labelling requirements (written in both Bahasa Malaysia and English) shall apply to sodium 
silicofluoride and shall comply with the latest requirements of the Occupational Safety and Health 
(Classification, Labelling and Safety Data Sheet of Hazardous Chemicals) Regulations, 
Occupational Safety and Health Act 1994 (Act 514) and Regulations and Orders. 
 
8.3 Packaging and transportation 
 
Sodium silicofluoride shall be delivered in bags complying with MS 1513: Part 6: Sub Part 1. 
Contamination of sodium silicofluoride by toxic substances shall not 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. 
 
The product shall be categorised under the following transportation guidelines and labelling: 
 
a) RID1) /ADR2): Class 6.1, classification code T5; packing group III; 
 
b) IMDG3): Class 6.1, packing group III; and 
 
c) IATA4): Class 6.1, packing group III. 
 
8.4 Certificate of analysis 
 
A general certificate of analysis, with the indication of country of origin, shall accompany all 
deliveries for the chemical and be provided to end users. 
 
8.4.1 The contents of the certificate of analysis shall include the following: 
 
a) sodium silicofluoride, % (w/w); 
 
b) moisture, % (w/w); and 
 
c) insoluble matter, % (w/w). 
 
8.4.2 A comprehensive certificate of analysis shall be provided to end users upon their 
request and shall include 7.4.1 a) to c) and the following: 

                                                                 
1) Regulations concerning the International Carriage of Dangerous Goods by Rail. 
2) European Agreement concerning the International Carriage of Dangerous Goods by Road. 
3) International Maritime Transport of Dangerous Goods. 
4) International Air Transport Association. 
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a) passing sieve of 250 µm, % (w/w); and 
 
b) toxic substances (Cr, Cd, Hg, Pb, As, Ni, Se, Sb), mg/kg of product. 
 
8.5 Certificate of analysis 
 
8.5.1 Storage 
 
8.5.1.1 Store in cool, dry, well-ventilated place, separated from acids and foodstuffs. 
Sodium silicofluoride has a tendency to compact or cake when exposed to moisture, when 
bags are stacked too high, or during long periods of storage. Bags of sodium silicofluoride 
should be stored on pallets in stacks not more than six bags high to minimise compaction. 
 
8.5.1.2 Dilution tanks shall be of acid-resistant, e.g., steel with natural rubber or synthetic 
rubber lining, polyvinyl chloride (PVC), fibreglass reinforced polyester (FRP), ceramics, 
polyvinylidene fluoride (PVDF) or tetrafluoroethylene polymer. Steel (mild or stainless), 
aluminium, nickel, copper or brass are not suitable. 
 
8.5.2 Storage incompatibilities 
 
Avoid contact with strong mineral acids or strong alkalis. 
 
8.6 Long term stability 
 
8.6.1 The product is chemically stable under proper storage conditions. Nevertheless, caking 
may form within three months of storage. 
 
8.6.2 Refer to the manufacturer’s Safety Data Sheet (SDS) 
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Annex A 
(normative) 

 

Determination of sodium silicofluoride 
 
 

A.1 Reagents 
 
A.1.1 Alcoholic potassium chloride solution 
 
Dissolve 60 g of potassium chloride in 400 ml of recently boiled-and-cooled deionised water and 
add 400 ml of 95 % purity ethylene alcohol. 
 
A.1.2 Alcoholic potassium chloride and sodium carbonate solution 
 
Dissolve 1 g of sodium carbonate in 100 ml of alcoholic potassium chloride solution from step in 
A1.1. 
 
A.1.3 Standard sodium hydroxide solution, 0.2 N 
 
A.1.4 Phenolphtalein indicator, 1 % 
 
 

A.2 Procedure 
 

A.2.1 Weigh and transfer into a beaker 0.4 g of sample that has been dried at 105 C to 
constant weight. Add rapidly with continuous stirring 25 ml of alcoholic potassium chloride- 
sodium carbonate solution. Add more, if necessary, until the solution pH is greater than 7. The 
solution shall not be acidic. 
 
A.2.2 Filter with a Buchner funnel or filter crucible with suction and wash the precipitate with 
alcoholic potassium chloride solution until the wash liquid is not alkaline to phenolphtalein. 
 
A.2.3 Transfer the filter paper and contents to a beaker and add 100 ml of recently boiled 

deionised water and 1 ml to 2 ml of phenolphtalein indicator. Heat to 70 C to 90 C and titrate 
with 0.2N sodium hydroxide to first pink colour. Continue heating and complete the titration with 
the solution actively boiling. 
 
 

A.3 Calculation 
 

 
 
 
Fluoride content, F % = Percent Na2SiF6 x 0.606 
 
NOTE. The calculation is based on the following equations: 

 
 
Na2SiF6 + 2 KC K2SiF6 + 2 NaCl 
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K2SiF6 + 4 NaOH 2 KF + 4 NaF + SiO2 + 2 H2O 

 
An alternative method to determine sodium silicofluoride is as in ISO 4281. 
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Annex B 
(normative) 

 

Determination of insoluble matter 
 
 

B.1 Procedure 
 

Weigh and transfer to a beaker 2 g of the sample which previously has been dried at 105 C to 
constant mass. 
 
Dissolve in 500 ml of hot water. Generally, 15 min to 30 min is sufficient time. 
 
Filter through a tared Gooch crucible or a tared fritted-glass filter of medium porosity (porosity P 
16 according to ISO 4793). Wash with at least six separate 25 ml portions of boiling water, 

allowing the crucible to drain between washings. Dry the crucible or filter at 105 C to constant 
mass. 
 
 

B.2 Calculation 
 
The content of insoluble matter, C1, expressed as % m/m, is given by the following equation: 
 

C1 =   x 100  

 

where 

 

m1 is the mass in grams of the filter residue; and 

 
m2 is the mass in grams of the test portion. 
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Annex C 
(normative) 

 

Determination of cadmium (Cd), chromium (Cr), lead (Pb) and nickel (Ni) 
 
 

C.1 General 
 
The content of Cd, Cr, Pb and Ni shall be determined in taking account of MS ISO 6353-1. 
 
 

C.2 Procedure 
 
The elements Cd, Cr, Pb and Ni shall be determined using the standard addition method. The 
reference solutions shall be made by spiking the sample with the standard solutions, which 
contain stepwise increasing contents of the elements to be determined. The amount of internal 
standard to be added can be estimated from a preliminary investigation, determining roughly the 
metal content of the test sample from simple calibration. The steps in which internal standards 
have to be added shall be at least as high as the estimated content of the test sample. 
 
Carry out a blank determination by repeating the procedure using the same quantities of all 
reagents but omitting the test sample. The atomic absorption spectrometry (AAS) measurement 
parameters for Cd, Cr, Pb and Ni are specified in Table C.1. 
 

Table C.1. Measurement parameters for the determination of Cd, Cr, Pb and Ni 
 

El Reference Method Wave length, nm Flame 

Cd  
See also 

MS ISO 6353-1 

 
AAS 

228.8  
air-acetylene Cr 357.8 

Pb 217.0 or 283.3 

Ni 232.0 oxidising air-acetylene 

 
 

C.3 Expression of results 
 
C.3.1 Preparation of calibration graph 
 
Determine the correlation line by plotting the measured absorbances of the spiked measurement 
solutions in relation to the metal content. The spiked measurement solutions are produced by 
adding defined quantities of metal to the measurement solution. They contain stepwise 
increasing contents of the elements to be determined. 
 
The concentration of each metal in the test solution is to be read by extrapolation of the 
correlation line to absorbance A = 0 (see Figure C.1.). Similarly, determine the metal 
concentration of the blank solution (see Figure C.2.) and subtract from the result obtained for the 
test solution. Alternatively, the evaluation can be carried out by linear regression. Additional steps 
shall be compensated in the calculation. 
 
This interim result y, expressed in micrograms per litre, which needs to be corrected to give the 
final concentration according to the equation in C.4. 
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C.4 Calculation 
 
From the interim results, y determined (see C.3) the content, C.2 of each element in the 
laboratory sample, expressed in milligrams per kilogram of commercial product is given by the 
following equation: 

 
 
where 
 
y is the interim result (see C.3); 
 
V2 is the volume in millilitres of the test solution; and 
 
m2 is the mass in grams of the test portion. 
 
 

 
 

Figure C.1. Calculation of the metal concentration in the test solution 
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Figure C.2. Calculation of the metal concentration in the blank solution 
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Annex D 
(normative) 

 

Determination of arsenic (As), selenium (Se) and antimony (Sb) 
 
 

D.1 Principle 
 
The elements arsenic, selenium and antimony are determined by hydride-atomic absorption 
spectrometry. The elements are reduced by reducing agents (sodium borohydride, NaBH4) to 
form the hydrides. These volatile compounds flow through the heated measuring cuvette of an 
atomic absorption spectrometer where the content of the individual element is determined. 
 
 

D.2 Reagents 
 
D.2.1 Hydrochloric acid, high purity grade, 30 % m/m, density  = 1.15 g/ml 
 
D.2.2 Preliminary reduction agent 
 
Dissolve 10 g sodium iodide and 100 g ascorbic acid in 1 000 ml of water 
 
D.2.3 Reduction agent 
 
Dissolve in water NaBH4 and NaOH in concentrations specified in the manufacturer's handbook 
for the spectrometer 
 

D.2.4 Standard solution (100 g/l As, Se or Sb) 
 
The standard solution shall be freshly prepared on the day of use by individual dilution of a stock 
solution. This stock solution with an As-, Se- or Sb-content of at least 1 mg/l shall be made by 
dilution of standard solutions of As, Se and Sb which are available from all major suppliers of 
laboratory chemicals. This stock solution shall be kept in containers of hexafluoroethylene-, 
hexafluoropropylene copolymer (FEP), polytetrafluoroethylene (PTFE) or polyethylene (PE). The 
stock solution should not be used longer than four weeks. 
 
 

D.3 Apparatus 
 
D.3.1 Four one-mark volumetric flask, 1 000 ml. 
 
D.3.2 Nine one-mark volumetric flasks, 10 ml. 
 
D.3.3 Pipettes, 5 ml, 10 ml and 100 ml. 
 

D.3.4 Micropipettes, volume adjustable to maximum 500 l. 
 
D.3.5  Atomic absorption spectrometer (AAS) with the measurement parameters specified 
in Table D.1. 
The width of the slit, the measuring time, flushing with argon before and after the measurement 
and the reaction time shall be adjusted in accordance with the manufacturer's instructions. The 
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background compensation shall be activated for the measurement of As and Sb, but not for the 
measurement of Se. 
 

Table D.1. Measurement parameters for the determination of As, Sb and Se 
 

Eleme Reference Method Wave length, (nm) Flame 

As  
See D.4 

 
Hydride AAS 

193.7  
n.a. Sb 217.6 

Se 196.0 

 
 

D.4 Procedure 
 
For arsenic (procedure for Sb and Se in parentheses if different from As procedure). 
 
Weigh a test portion of 0.5 g to the nearest 0.1 mg and transfer it into a 1 000 ml one-mark 

volumetric flask and make up to the mark at 20 C with water. Pipette 10 ml (Sb, Se: 100 ml) of 
this solution into a 1 000 ml one-mark volumetric flask and add 5 ml HCl and 5 ml preliminary 
reduction agent. Do not add preliminary reduction agent to the flasks for Sb- and Se-
determination. Allow 3 h for reaction to occur and fill to the mark with water. Pipette 5 ml of this 
solution into three 10 ml one-mark volumetric flasks labelled A, B and C. Add 0.8 ml of HCl to 
each flask. For the purpose of internal calibration, add those quantities of standard solutions as 
given in Table D.2. to the flasks B and C. 
 
Using the spectrometer, carry out the measurement with addition of the reduction agent and the 
parameters of measurement in accordance with the manufacturer’s instructions for the 
spectrometer. 
 
Carry out a blank determination by repeating the procedure using the same quantities of all 
reagents but omitting the test sample. 
 

Table D.2. Standard solution 
 

 Volume of standard solution to be added 

As (l) Sb (l) Se (l) 

Flask 200 100 200 

Flask 500 200 500 

 
The addition of the reduction agent and the parameters of measurement are described in the 
manufacturer's handbook for the spectrometer. 
 
 

D.5 Expression of result 
 
See C.3 
 
 

D.6 Procedure 
 
See C.4 
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Annex E 
(normative) 

 

Application guidelines 
 
 

E.1 General 
 
E.1.1 Function 
 
Sodium silicofluoride is used for the fluoridation of drinking water to increase the resistance of 
consumers to dental decay. 
 
E.1.2 Form in which it is used 
 
It can be used in powder form or solution (concentration ~2 g/l) depending on treatment plant’s 
requirement. 
 
E.1.3 Treatment dosage 
 
~1 ppm as product dosage. 
 
The usual treatment dose is that which gives concentration that meets Ministry of Health (MOH) 
Requirements. It is important to avoid overdosing. 
 
E.1.4 Secondary effects 
 
Increase of respective cation concentration. 
 
 

E.2 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 and face 
shield/goggles. 
 
The inhalation of sodium silicofluoride dust should be avoided. Feeder should be equipped with 
dust collector. For detail procedure and information, refer to Safety Data Sheet (SDS). 
 
E.2.1 - Disposal of used bags or surplus product shall be done according to the MSDS 
requirements set by the Department of Environment and DOSH. 
 

E.3 First aid procedure 
 
E.3.1 Safety requirements 
 
E.3.1.1 Contact with eyes and skin should be avoided. 
 
E.3.1.2 Personal protective equipment should be worn. 
 
a) Hand protection: Gloves made of rubber or polyvinyl chloride, and 
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b) Face shield or tight-fitting goggles and dust mask. 
 
E.3.1.3 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) Eyes: With eyelids open, rinse the eyes with plenty of water. If swelling or irritation occurs, 

immediately seek medical assistance; 
 
c) Ingestion: Immediately give plenty of calcium gluconate aqueous solution. Bring the victim 

to seek medical assistance; and 
 
d) Inhalation: Bring the victim to fresh air area and immediately bring the victim to seek 

medical assistance if problem with breathing occurs. 
 
E.3.2 Spillage 
 
Put on protective clothing. Collect spillage and dispose in accordance with local regulations. 
Wash the remainder with plenty of water. 
 
E.3.3 Fire 
 
Non-flammable powder. All fire extinguishing media may be used. May liberate toxic fumes in 
fire. 
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