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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. 
 
Compliance with a Malaysian Standard does not of itself confer immunity from legal 
obligations. 
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POLYAMINES FOR USE IN POTABLE WATER SUPPLY –  
SPECIFICATION 

 
 

1. Scope 
 
This Malaysian Standard specifies requirements for polyamines for use in potable water 
supply service.  
 
This standard provides purchasers, manufacturers and suppliers with the minimum 
requirements for polyamines including physical, chemical, packaging, transportation and 
testing requirements. 
 
 

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. 
 
ANSI/NSF Standard 60, Drinking water treatment chemicals – Health effects 
 
Regulation 7 (Classification, Packaging and Labelling of Hazardous Chemicals) 1997, 
Occupational Safety and Health Act 1994 (Act 514) and Regulations and Orders 

 
 

3. Descriptions 
 
For the purposes of this standard, the following descriptions apply. 
 
3.1 Identification 
 
3.1.1     Chemical name 

 
(Di)methylamine-epichlorohydrin resin 
 
3.1.2 Synonym or common names 
 
Polyamine, polyalkylene amine. 
 
NOTE.  The more general terms – quaternary ammonium polyelectrolyte, cationic polyelectrolyte and polymer 
coagulant are also used. 

 
3.1.3 Empirical formula 
 
(CaHbNcOdCle)n 

 
Where a, b, c, d and e are variables depending on the reactants used and on their molar ratio. 
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3.1.4 Relative molecular mass 
 
Typically in the range of 10 000 to 1 million. 
 
3.1.5 CAS

1) 
registry number 

 
25988-97-0 
68583-79-1 
42751-79-1 
 
NOTE.  This list is not exhaustive.  Polyamines with other CAS numbers are also used for water treatment. 

 
3.1.6 EINECS

2)
 reference 

 
The conformity of polymers to EINECS is assessed on the basis of the monomers of which 
they are composed.  Thus, EINECS reference numbers do not exist for polymers.  
 
3.1.7 Chemical formula 
 
The following formulae illustrate typical structures formed when a) dimethylamine (DMA) and 
b) methylamine are reacted with epichlorohydrin (EPI). 
 
a) 
 
 
 
 
 
 
 
 
b) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1)

 Chemical Abstracts Services Registry Number 
2)

 European Inventory of Existing Commercial Chemicals Substances 
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3.2 Physical properties 
 
3.2.1 Appearance 
 
The product is a clear, colourless to amber-coloured liquid.  There shall be no visible insoluble 
gel or extraneous matter. 
  
3.2.2 Solubility 
 
The product is miscible with water at all concentration.  

 

3.2.3 Specific gravity (S.G.) 

 

The S.G. of the solution depends on the concentration.  A typical value is 1.16 for 50 % w/w 

polyamine at 20 
o
C. 

 

3.2.4 Vapour pressure 

 

A typical value is 2.4 kPa for 50 % w/w polyamine at 20 
o
C. 

 

3.2.5 Boiling point at 100 kPa (1 bar) 

 

Approximately 101 
o
C for 50 % w/w polyamine. 

 

3.2.6 Viscosity (Brookfield viscosity) 

 

The viscosity is dependent on molecular mass and the active content.  Typically, it is in the 

range of 70 mPa.s to 8 000 mPa.s.  

 

3.2.7 Freezing point 

 

A typical value is -7 
o
C for 50 % w/w polyamine. 

 

3.2.8 Specific heat 
 
A typical value is 3.13 kJ/kg.K for 50 % w/w polyamine. 
 
3.3 Chemical properties 
 
Polyamine is a non-hazardous material and not intrinsically reactive.  However, in common 
with many other organic compounds, a strong exothermic reaction will occur if it is brought 
into contact with strong acids or oxidising agents. In dilute solution there can be a reaction 
with, or destruction by, some of the disinfection and oxidising agents used in water treatment. 
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3.4 Purity criteria 
 
Polyamines product 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 the polyamines. 
 
 

4. Requirements 
 
4.1 Prerequisite requirement 
 
Polyamines that need to be certified to this standard shall first comply with ANSI/NSF 
Standard 60. Compliance to ANSI/NSF Standard 60 shall be as shown in the NSF Product 
and Service Listings which can be viewed at www.nsf.org. 
 
4.2 Polyamines shall comply with the requirements as specified in Table 1. 

 
Table 1.  Requirements for polyamines 

 
Parameter Requirement Test method 

A. Specific requirement   

 
Active content, % w/w 

 
30 – 50 

 
Annex A 

B. Impurities 

Epichlorohydrin, mg/kg of active product 20, max. 

1,3-Dichloro-2-propanol, mg/kg of active product 1 000 

2,3-Dichloro-1-propanol, mg/kg of active product 500 

 

Annex B 

 

C. Physical requirement 

Product pH   4 – 7 Annex C 

Bulk Brookfield viscosity, mPa.s 70 – 8 000 Annex D 

D. Toxic substances (See NOTE 2) 
 
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.  If a change in the production process or raw water 
materials leads to significant quantities of other impurities or by-products being present, this should be notified to the 
user. 

 
2.  For this product, toxic substances are not relevant at a reference dose of 10 mg active product per liter. 

 
 

5. Sampling 
 
5.1 Location 
 
All sampling for purpose of quality verification shall be taken immediately after receipt of a 
delivery in drums or tanks, at the point of destination. For certification purposes, sampling 
shall be done in the supplier’s store or factory. 
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5.2 Sampling from drums/tanks 
 
5.2.1 Mix the contents of the container to be sampled by shaking, rolling or rocking it from 
side to side.  Care should be taken so as not to damage the container or spill any of the liquid. 
 
A minimum of three drums/tanks or sampling points or 5 % of the total drums/tanks delivered 
shall be selected at random from each lot for sampling. 
 
Representative samples of 500 g shall be taken from the selected containers/sampling points 
using sampling ladle. 
 
5.2.2 The individual samples shall be combined by mixing in a closable plastic or glass 
container to give a composite sample if necessary.  A laboratory sample of about 2 kg shall 
be taken from the well-mixed composite sample. 
 
5.2.3 About 500 g of the laboratory sample shall be filled into three glass or plastic bottles 
which shall then be closed air-tight, sealed and labelled with product code/name, batch 
number and date sampled.  One of these samples is intended for testing by the recipient, and 
the others are held ready for ease of a later complaint. 
 
5.3 Sample distribution 
 
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. 
 
5.4 Sample retention 
 
Samples shall be retained for at least 30 days after the date of receipt of the shipment before 
they are discarded or retained for the storage life of the product as claimed by the 
manufacturer/supplier.  
 
5.5 Test samples 
 
Test samples of polyamines shall be obtained from the sealed sample delivered to the 
laboratory. The sample container shall be unsealed only when necessary. The container shall 
be immediately resealed after the test sample is removed. The sample shall be thoroughly 
mixed before each test portion is withdrawn for analysis. 
 
 

6. Test methods 
 
6.1 Completion 

 

Laboratory examination of samples by the purchaser shall be completed within seven working 

days after receipt of shipment. 
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6.2 Methods of test 
 
Methods of testing polyamines shall conform to the annexes listed in Table 1. 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. 
 
 

7. Marking, labelling and storage 
 
Each shipment of product shall carry with it some means of identification. 
 
7.1 Marking 
 
The following information shall be marked legibly either on each container or on a label 
attached to each container: 
 

a) “polyamines”, 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. 
 
7.2 Risk and safety labelling 
 
The following labelling requirements (written in both Bahasa Malaysia and English) shall apply 
to polyamines 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: None (Tiada); 
 
b) nature of special risks attributed to dangerous substances:  None (Tiada); and 
 
c) safety advice concerning dangerous substances: 
 
 S24/25  Elakkan bersentuhan dengan kulit dan mata 
 
 S24/25  Avoid contact with skin and eyes 
 
 S81 Tumpahan adalah sangat licin 
  
 S81  Spills are very slippery 
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7.3 Transportation and labelling 

 

Polyamines are not classified as hazardous for transport and therefore do not have a United 

Nation (UN) number, hazard class, packing group or require UN certified containers.  

 

7.4  Packaging and transportation 

 

Polyamines shall be delivered in suitable containers, e.g. bulk containers, drums, cans or 

bottles. In order that the purity level of the product is not affected, the mean of delivery shall 

not have been used previously for any different product or it shall have been specially cleaned 

and prepared before use. 
 
No contamination of polyamine products 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. 
 
7.5 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. 
 
7.5.1 The contents of the certificate of analysis shall include the following: 
 
a) product active content, % (w/w);  
 
b) epichlorohydrin content, mg/kg of active product; and 
 
c) pH. 
 
7.5.2 A comprehensive certificate of analysis shall be provided to end users upon their 
request and shall include 7.5.1 a) to c) and the following: 
 
a) 1,3-dichloro-2-propanol content, mg/kg of active product; 
 
b) 2,3- dichloro-1-propanol content, mg/kg of active product; 
 
c) viscosity, mPa.s; 
 
d) molecular mass; and 
 
e) specific gravity. 
 
7.6 Storage requirement 
 
7.6.1 Storage 
 
Polyamines shall be stored in a cool dry place.  
 
7.6.2 Storage incompatibilities 
 
The product shall be kept away from oxidants (e.g. chlorine, hydrogen peroxide, potassium 
permanganate, chlorates, nitrates) and strong acids. 
 



MS 1929:2007 

© STANDARDS MALAYSIA 2007 – All rights reserved 8 

 
 
 
 
7.6.3 Conditions to avoid 
 
The product shall avoid strong acids and oxidants. 
 
7.7 Long term stability 
 
The product is usually stable for at least 12 months. 
 
 

8. 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. 
 
 

9. 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 5 shall be deemed to comply with this standard. 
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Annex A 
(normative) 

 
 

Determination of active content 
 
 
The proportion of active ingredient, i.e polyamine, in a sample of product is determined by a 
procedure in which it is assumed that the product is an aqueous solution containing 
polyamine and inorganic metal salt. The active content, expressed as a percentage by mass 
of polyamine, is given by the formula: 
 

C0 = C1 – C2 
 
where, 
 
Co  is the percent by mass of polyamine; 
 
C1  is the percent by mass of dry solids (see A1); and 
 
C2  is the percent by mass of inorganic metal salt (see A2). 
 
The result shall be expressed to two decimal places. 
 
NOTE.  The procedure will tend to overestimate the active content slightly if there are ammonium salts present in the 
product, as these are lost by volatilisation at the ash determining step. 

 
 

A1.  Determination of dry solids content 
 
A1.1 Principle 
 

The product is heat dried and the mass difference determined gravimetrically. 
 
A1.2     Apparatus 
 

A1.2.1   Ordinary laboratory apparatus and glassware. 
  
A1.2.2   Balance, with an accuracy of 0.1 mg. 
 
A1.2.3   Oven, capable of maintaining (110 ± 1) ºC vented to fume cupboard. 
 
A1.2.4   Desiccator, containing dried silica gel. 
 
A1.2.5   Procelain crucible, 57 mm diameter. 
 
A1.3    Test procedure  
 
A1.3.1   Place a porcelain crucible in an oven at 110 ºC for at least 10 min. 
 
A1.3.2   Remove the crucible from the oven, place in a desiccator and allow to cool for at 
least 10 min. 
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A1.3.3   Weigh the crucible to the nearest 0.1 mg. 
 
A1.3.4   Shake the sample in its container to ensure that it is homogeneous. 
 
A1.3.5   Add 1 g to 2 g test portion of the product sample to the crucible and weigh to the 
nearest 0.1 mg. 
 
A1.3.6   Place crucible in oven at 110 ºC for 2 h. 
 
A1.3.7   After this time, transfer crucible directly from the oven to desiccator and allow to 
cool for at least 10 min. 
 
A1.3.8   Weigh the crucible containing the dry residue to the nearest 0.1 mg. 
 
A1.4    Method of calculation 
 
The dry solids content, C1, expressed as a percentage by mass of the product, is given by the 
formula: 

 
where, 
 
m1  is the mass, in gramme, of the crucible; 
 
m2  is the mass, in gramme, of the crucible and wet sample; and 
 
m3  is the mass, in gramme, of the crucible and dried sample. 
 
The result shall be expressed to two decimal places. 
 
A1.5   Precision 
 
The absolute difference between two single test results, obtained under repeatability 
conditions (see Note), should not be greater than the repeatability value, r as calculated from 
the following equation: 
 

r = 0.05z 
 
where z is the mean of the two results, expressed in percent by mass (% m/m). 
 
NOTE.  Repeatability conditions are where mutually independent test results are obtained with the same method on 
identical test material at the same laboratory by the same operator using the same equipment within short intervals of 
time.  

 

x100

12

13
1

mm

mm
C

−

−
=



MS 1929:2007 

© STANDARDS MALAYSIA 2007 – All rights reserved 11

 
 
 
 

A2. Determination of salt content 
 
A2.1  Principle 
 
A known mass of wet sample is dried in accordance with A1. The salt content is then 
determined gravimetrically following ignition of the dry residue in a furnace at 600 ºC. 
 
WARNING. Toxic vapours may be released during the ignition of the test material.  Use a 
furnace which is vented to a fume cupboard. 
 
A2.2     Apparatus 
 
A2.2.1   Ordinary laboratory apparatus and glassware 
 
A2.2.2   Balance, with an accuracy of 0.1 mg. 
 
A2.2.3   Oven, capable of maintaining (110 ± 1) ºC. 
  
A2.2.4   Desiccator, containing dried silica gel. 
 
A2.2.5   Muffle furnace, capable of maintaining at (660 ± 20) ºC vented to fume cupboard. 
 
A2.3     Test procedure 
 
A2.3.1   Place the crucible containing the dry residue from A1 in the furnace at 600 ºC for at 
least 30 min. 
 
A2.3.2    Remove the crucible and place in an oven at 110 ºC for at least 30 min. 
 
A2.3.3   Then place in a desiccator until cool and reweigh to the nearest 0.1 mg. 
 
A2.4   Method of calculation 
 
The dry solids content, C2, expressed as a percentage by mass of the product, is given by the 
formula: 

 
where, 
 
m1  is the mass, in gramme, of the crucible; 
 
m2  is the mass, in gramme, of the crucible and wet sample; and 
 
m4  is the mass, in gramme, of the crucible and ashed sample. 
 
 
 
 
 
 
 

100 x 

12

1

1
mm

mm
C

4

−

−
=
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A2.5   Precision 
 

The absolute difference between two single test results, obtained under repeatability 
conditions (see Note), should not be greater than the repeatability value, r as calculated from 
the following equation: 
 

r = 0.05z 
 
where z is the mean of the two results, expressed in percent by mass of the product. 
 
NOTE.  Repeatability conditions are where mutually independent test results are obtained with the same method on 
identical test material at the same laboratory by the same operator using the same equipment within short intervals of 
time.  

 
A2.6   Test methods for assessment of product quality 
 
If additional requirements are agreed between the customer and manufacturer/supplier, the 
latter shall provide the necessary test methods, if requested, so that the customer can carry 
out his own quality checks. A certificate of analysis shall be provided by 
manufacturer/supplier, if requested. 
 
NOTE.  A number of physical/chemical measurements can be used by manufacturer to ensure the consistent quality 
of products delivered to customer. For example, solution viscosity is commonly measured, this being done under 
strictly controlled conditions. The viscosity value obtained provides a reliable indication of relative molecular mass 
when comparing batches of a particular product, but has no significance in absolute terms, since it is highly 
dependent on the composition of the product, the solution preparation procedure, the measuring device and test 
condition used. Other tests which can be carried out include determination of ionic charge and infra-red spectroscopic 
analysis, depending on the product and manufacturer/supplier. 
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Annex B 
(normative) 

 
 

Determination of epichlorohydrin, 1,3-dichloro-2-propanol 
and 2,3-dichloro-1-propanol contents 

 
 

B1. Principle 
 

Epichlorohydrin, 1,3-dichloro-2-propanol and 2,3-dichloro-1-propanol are extracted from the 
polymer with tert-butylmethylether then separated and quantified using gas chromatography 
(GC). 
 
WARNING: Epichlorohydrin is flammable with a poisonous vapour. It is toxic by inhalation, 
skin absorption and ingestion and is irritating to the eyes, conjunctivitis. It can cause cancer. 
Avoid exposure and keep closed containers in a well-ventilated place. 
 
1,3-dichloro-2-propanol and 2,3-dichloro-1-propanol are irritant and toxic by inhalation, skin 
absorption and ingestion. Avoid exposure and keep closed containers in a well-ventilated 
place. 
 
Tert-butyl methylether is highly flammable, keep container tightly closed in a cool, well-
ventilated place. Take precautions against electricity static discharges.  Keep away from 
sources of ignition. Do not breathe vapour. 
 
 

B2. Reagents 
 

B2.1   Epichlorohydrin (ECH) 

B2.2   1,3-dichloro-2-propanol, (1,3-DCP) 

B2.3   2,3-dichloro-1-propanol, (2,3-DCP) 

B2.4   Tert-butyl methylether (TBME) 

B2.5     ECH standard stock solution 
 
B2.5.1   Weigh (0.100 0 ± 0.000 2) g of ECH into a small glass sample bottle, and make up 
to (100.0 ± 0.5) g with TBME.  
 
B2.5.2  Cap the bottle and shake it vigorously to mix the contents. 
 
The concentration of ECH in mg/kg is calculated as follows: 
 

C (ECH) = 10 x P 
 
where P is the assay of ECH, expressed as per cent by mass (% m/m). 
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B2.6    Calibration solution A 
 
B2.6.1   Weigh (0.100 0 ± 0.000 2) g of 1,3-DCP (0.100 0 ± 0.000 2) g of 2,3-DCP and 
(5.000 0 ± 0.000 2) g of ECH standard solution (B2.5) into a small glass sample bottle, and 
make up to (50.0 ± 0.2) g with TBME. 
 
B2.6.2   Cap the bottle and shake it vigorously to mix the contents. 
 
B2.7    Calibration solution B 
 

B2.7.1   Weigh (0.200 0 ± 0.000 2) g of 1,3-DCP, (0.200 0 ± 0.000 2) g of 2,3-DCP and 
(0.500 0 ± 0.000 2) g of ECH standard solution (B2.5) into a small glass sample bottle, and 
make up to (50.0 ± 0.2) g with TBME.  
 
B2.7.2   Cap the bottle and shake it vigorously to mix the contents. 
 
B2.8   Concentration in calibration solutions 

 
The concentrations of ECH (C3), 1,3-DCP and 2,3-DCP (C4) in mg/kg, in calibration solution A 
and B are calculated as follows: 
 

 
where, 
 
m  is the mass in gramme, of ECH standard stock solution taken; and 
 
C5  is the concentration in mg/kg, of ECH in the standard stock solution. 
 

 
where, 
 
m  is the mass in gramme, of DCP taken; and 
 
P  is the assay of the DCP, expressed as percent by mass, % m/m. 
 
 

B3. Apparatus 
 

B3.1    Ordinary laboratory apparatus and glassware 

 
B3.2    Gas chromatograph, with flame ionisation detector (FID). 
 
 
 
 
 

 

 

50

5
3

Cm
C

−
=

0.005

 x 
4

Pm
C =
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B3.3    Integrator 
 
B3.4    Balance, with an accuracy of 0.1 mg. 
 
B3.5    Column, ultra 2 % to 5 % phenylmethyl silicone, 25 m x 0.2 mm; film thickness, 0.33 
µm or equivalent. 
 
B3.6    Syringe, GC, 10 µl. 
 
B3.7    Glass bottle, circa 120 ml capacity, with polyerafluorethylene (PTFE) lined screw 
caps. 
 
B3.8    Laboratory shaker 
 
B3.9    Pipettes, glass with suitable filling device. 
 
B3.10  Glass vials, 2 ml with septum crimped or screw cap. 
 
 

B4. Test procedure 
 

B4.1 Test portion and sample extraction 
 

A sample extraction solution is prepared for subsequent GC analysis as follows. 
 
B4.1.1   Weigh a test portion of (25.0 ± 0.1) g of polymer sample into a clean glass bottle 
and add (20.0 ± 0.1) g of TBME. 
 
B4.1.2   Cap the bottle and by means of a laboratory shaker agitate the contents vigorously 
for 5 min. 
 
B4.1.3   Allow to stand for a few minutes until the two layers have separated.  
 
B4.1.4   Draw off some of the TBME layer with a pipette and transfer to a 2 ml glass vial for 
storage in a refrigerator until required for analysis. 
 
B4.2    Analytical procedure 
 
Instrument settings: Sample extraction solutions, calibration and blank solutions are analysed 
by GC apparatus using the following setting and conditions: 
 
Oven/column temperature: programme: initial 40 ºC, hold for 1 min, ramp at 20 ºC/min to  
140 ºC, hold for 4 min; 
 
Injector temperature: 250 ºC 
 
Detector temperature: 300 ºC 
 
Injection volume: 2 µl 
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Carrier gas: Hydrogen 
 
Split vent flow: 50 ml/min 
 
Column head pressure: 35 kPa 
 
B4.3   Retention times 
 
To determine retention times, prepare separate solutions in TMBE of ECH, 1,3-DCP and 2,3-
DCP.  Inject with the syringe 2 µl of one solution into the gas chromatography and record the 
retention time of the resulting peak.  Repeat this procedure with the other solutions. 

 
B4.4   Sample analysis 
 
Inject 2 µl of sample extraction solution into the gas chromatograph and with the aid of an 
electronic integrator, measure the areas of the peaks for each of the three impurities. 

 
B4.5  Calibration 
 
For calibrations solution A (B2) and B (B3) in turn, inject 2 µl of solution into the gas 
chromatograph and measure the areas of the resulting peaks. 
 
B4.6  Blank determination 
 
Inject 2 µl of TMBE solvent into the gas chromatograph to obtain a blank reading.  
 
 

B5.   Method of calculation 
 
The contents of ECH, 1,3-DCP and 2,3-DCP, expressed in mg/kg of active product, are given 
by the following equation: 

where, 
 
Ai  is the peak area of the impurity in the extraction solution; 
 
As  is the peak area of the impurity standard; 
 
C7  is the concentration in mg/kg of the impurity in the calibration solution (C3 or C4); 
 
mt  is the mass in gramme, of TBME; 
 
mp  is the mass in gramme, of test portion; and 
 
C0  is the percent by mass (% m/m) of polyamine in the product. 
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Thus, 

 
NOTE.  The standard solution referred to in the above is that which has an impurity peak are closet to that of the 
extraction solution. 

 
 

B6. Precision 
 

The absolute difference between two single test results, obtained under repeatability 
conditions (see Note), should not be greater than the repeatability value, r as calculated from 
the following equation: 
 

Epichlorohydrin : r = 0.21z 
 

1,3-DCPand 2,3-DCP: r = 0.13z 
 
where z is the mean of the two results, expressed in mg/kg of active product. 
 
NOTE.  Repeatability conditions are where mutually independent test results are obtained with the same method on 
identical test material at the same laboratory by the same operator using the same equipment within short intervals of 
time.  
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Annex C 
(normative) 

 
 

Determination of pH 
 
 

C1. Apparatus 
 
C1.1 pH meter 
 
C1.2 Fibre junction and reference electrode 
 
C1.3 pH reference buffer solutions above and below the pH range to be tested. 
 
C1.4 180-ml tall form Griffin beaker or equivalent. 
 
C1.5 Thermometer 
 
C1.6 EPI-DMA polyamine product solution. The specific concentration of the solution 
should be chosen from the supplier’s product literature. Alternatively, the solutions prepared 
for either the Brookfield viscosity of an EPI-DMA polyamine solution test (see D5) can be 
used. 
 
 

C2. Procedure 
 
C2.1 Standardise the pH meter with the buffer solutions above and below the pH range to 
be tested. 
 
C2.2 Add polymer solution to a 180-ml beaker. 
 
C2.3 Adjust the temperature setting of the pH meter to that of the polymer solution, which 
should be at room temperature, 25 ºC ± 2 ºC. 
 
C2.4 Measure the pH of the polymer solution. 
 
C2.5 Thoroughly rinse the electrodes after each test. 
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Annex D 
(normative) 

 
 

Determination of bulk Brookfield viscosity 
 
 

D1. Principle 
 
A Brookfield Synchro-Lectric LVT viscometer or equivalent is used. The readings are taken 
with an appropriate spindle number at an appropriate spindle speed, at a constant 
temperature. The spindle number needed depends on viscosity range of the specific product 
being analysed. The viscosity of epichlorohydrin dimethylamine (EPI-DMA) polyamine 
solutions increases with polymer/solids and molecular weight. EPI-DMA polyamine solutions 
are thixotropic such that their viscosity will decrease with increasing spindle speed. It is best 
to use the spindle and speed used by the manufacturer of the product for quality control 
purpose. However, in the absence of such information, a speed of 12 rpm may be used and 
the spindle varied to give a reading in the center of the viscometer’s range. 
 
 

D2. Apparatus 
 
D2.1 Viscometer, Brookfield, model LVT or equivalent. 
 
D2.2 Beaker, 180-mL tall form Griffin or other container of equal diameter and depth. 
 
 

D3. Procedure 
 
D3.1 Set up the viscometer without the guard attached. Level the instrument. 
 
D3.2 Attach the spindle specified by the polymer supplier.  
 
NOTE.  Left-handed threads. 
 
If no specific spindle is specified by the manufacturer, start with spindle No. 1 and proceed 
through D3.9, and repeat D3.2 through D3.9, if necessary, with increasing spindle numbers, 
until a spindle is found that gives a reading in D3.9 that is in the middle of the viscometer’s 
scale range. 
 
D3.3 Pour enough sample into the container to cover the spindle up to the groove. 
 
D3.4 Adjust the temperature of the sample to 25.0 °C ± 1.0 °C. 
 
D3.5 Lower the viscometer with the spindle attached into the sample until the surface of the 
sample is at the groove on the spindle shaft. The spindle should not contact the bottom of the 
container. 
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D3.6 Set the viscometer to the chosen rpm. 
 
D3.7 Turn on the viscometer motor. 
 
D3.8 After the needle reaches a steady reading and after at least 10 revolutions, depress 
the clutch lever on the back of the viscometer to “freeze” the needle on the scale. With the 
clutch depressed, stop the viscometer motor when the needle is visible in the viscometer 
window. 
 
D3.9 Read and record the position of the needle on the scale. 
 
D3.10 Repeat D3.7 to D3.9 to obtain three readings. 
 
 

D4. Calculations 
 
D4.1 Average the three readings. 
 
D4.2 Obtain the Brookfield viscosity by multiplying the average reading calculated in D4.1 
by the factor for that spindle and speed supplied by the viscometer manufacturer. 
 

 

D5. Brookfield viscosity of an EPI-DMA polyamine solution 
 
Choose a concentration and the basis of the concentration (weight or volume) to be prepared. 
Prepare the solution. Measure the Brookfield viscosity by the method described in D1 to D4. If 
possible, the concentration and basis of concentration should be chosen preferably from the 
supplier’s product data sheet specification or the supplier’s actual product quality control 
procedure. 
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Annex E 
(informative) 

 
 

Application guidelines 
 
 
Polyamine polymers are a family of synthetic polyelectrolytes (also called polymers or 
coagulants) used in water treatment to improve the performance of some unit operations in 
the treatment process, most often by increasing the extent or rate of liquid-solid separation.   
 
Polyamines are made from dimethylamine (DMA) or methylamine and epichlorohydrin (EPI) 
with optionally, a multi-functional amine such as ethylene diamine. Polyamine polymers have 
a cationic charge, a high relative charge density, and a low relative molecular weights, and 
are manufactured in solution form.  
 
 

E1. Use 
 
E1.1 Function 
 

Polyamines are used in drinking water treatment to effect coagulation and flocculation of 
colloidal and fine suspended particles and thereby assist their removal. Polyamines are thus 
usually utilised in the mainstream processes of clarification and filtration, where they can be 
used as sole coagulants or to supplement the coagulating action of metal salts. 
 
E1.2 Form in which it is used 
 
Usually, the product is introduced into the process stream as a dilute (1 % w/w to 10 % w/w 
product as supplied) solution in order to effect rapid and even dispersion. This can be done 
either by batch mixing with water in a stirrer stank or by metering the product directly and 
diluting in-line prior to addition. 
 
E1.3  Treatment dosage 
 
The treatment dose will vary depending on the quality of the raw water to be treated and can 
be subject to local regulations.  Typically a level of active product of between 1 mg/l and 2 
mg/l is used. 
 
E1.4 Means of application 
 
The product is usually applied using a metering pump or gravity doser. 
 
E1.5 Secondary effects 

 

Very slight increase in chloride content. 
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E2. Safety and handling 
 
Polyamine products do not present a significant health hazard when correctly handled. Good 
chemical handling practice should be followed at all times. Safety glasses should be worn 
when handling polyamine polymers. Good first-aid practices should be followed in all cases of 
exposure. Appropriate special risks should be entered on the safety data sheet to the effect 
that the product is slippery. 

 

 

E3. First aid procedures 
 

E3.1  Safety requirement 

 
E3.1.1 Contact with eyes and skin should be avoided. 
 
E3.1.2 Personal protective equipment shall be worn: 
 
a) Hand protection: Gloves made of rubber or polyvinyl chloride; 
 
b) Safety glasses; and 
 
c)  Mask. 
 

E3.2 The relevant first aid procedure is as follows: 

 

a) Skin: Remove the contaminated clothes, including footware. Wash the affected skin with 

soap and water. 

 
b)  Eye: With eyelids open, rinse the eyes with plenty of water. If swelling or irritation occurs, 

immediately seek medical assistance. 

 

b) Ingestion: Rinse mouth, drink plenty of water.  Bring the victim to seek medical 

assistance. 

 

d)  Inhalation: Remove the victim to fresh air area and use oxygen resuscitator as 

pretreatment and immediately bring the victim to seek medical assistance if problem with 

breathing occurs. 

 

In addition to the above, any further advice on the supplier’s safety data sheet shall be 

followed. 

 

E3.3 Spillage/Leak 

 

If a large spillage occurs, it should be contained with an inert material, such as sand or earth, 

to prevent it from reaching the drains, and it should then be removed for disposal.  Residues 

or small spillages can be flushed away with water. Spillages should not be disposed off in 

watercourses. 
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E3.4 Disposal 

 

Contact a licensed disposal contractor for detail recommendation.  Follow federal, state, and 

local regulations. 

 

E3.5 Fire 
 
Low fire and explosion risk.  As an aqueous solution, the product will not burn or support 
combustion easily.  The following extinguishing media can be used in the event of a fire 
evaporating the water content: carbon dioxide, water spray, dry powder, foam. In addition, 
supplier’s recommendations should be consulted. 
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