
Quality in Water Testing Techniques

This new issue of News on Water focusses on the new applications 
developed in our laboratories to support the quality determination 
of drinking water. You will also discover our new Aquanal brochure 
presenting solutions for the determination of inorganic cations and 
anions including nitrate, nitrite, phosphate, etc., total phosphorus and 
total nitrogen,  organic compounds, water hardness, acid and base 
capacity, pH, chemical oxygen demand (COD).

New Analytical Method – Rapid and Sensitive 
Determination of Bisphenol A in Drinking Water
A major source of human exposure to endocrine-disrupting 
compounds, such as bisphenol A (BPA), is through ingestion of food 
and beverage products tainted with these harmful compounds. BPA is 
used to make polycarbonate plastics and epoxy-based lacquers, and 
its ingestion can be related to two food packaging types and their 
enclosed products:

• Re-useable rigid containers made of polycarbonate plastic; 
commonly used for water bottles, baby bottles, plastic mugs, 
carboys and storage containers

• Metal cans with an internal epoxy-based lacquer coating; used to 
keep the foods or beverages from directly contacting the metal.

The determination of BPA from liquid matrices, such as drinking water, 
can be much simpler than from solid matrices. Direct injection and/or 
headspace techniques are often used. For increased sensitivity, limited 
sample preparation can be employed without adding substantial 
processing time.

A better signal-to-noise ratio was obtained with a fluorescence 
detector. This fast procedure for determining bisphenol A in drinking 
water employs materials and techniques selected in part for speed, 
but also those that do not contribute unwanted artifacts. The use 
of ENVI-18 SPE allows BPA to be extracted and concentrated, which 
results in greater method sensitivity compared to simple direct 
injection or headspace methods. The analysis on an Ascentis®  
Express C18 column provides efficient chromatography in a short 
time. In fact, a benefit of this column line is that great efficiency can 
be obtained on any system, regardless of whether used with HPLC  
or UHPLC equipment.
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Figure 1. Drinking Water Spiked with 0.2 g/ml Bisphenol A

 sample/matrix :  Drinking water spilled with bisphenol A  
to a 0.2 μg/ml level

 SPE tube :  Supelclean™ ENVI-18, 500 mg, 6 ml glass tube, 
PTFE frit (54311-U) 

 condition :  1 ml 1% formic acid in acetonitrile, 1 ml DI water

 sample addition : 5 ml spiked water sample

 elution : 2 ml 1% formic acid acetonitrile 

 eluate post-treatment :  1 ml evaporated, then reconstituted to 0.5 ml 
with acetonitrile 
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To download the application, click on Technical Resources tab on 
the Ascentis Express web page at: 
sigma-aldrich.com/express

HPLC Conditions
 column :  Ascentis Express C18, 10 cm x 2.1 mm I.D., 2.7 µm (53823-U) 
 mobile phase : water:acetonitrile (60:40) 
 flow rate : 0.4 mL/min.
 pressure : 3268 psi (225 bar) 
 column temp. : 35 °C 
 detector : UV (230 nm); FL (Ex 225 nm, Em 310 nm) 
 injection : 1 µL sample:  bisphenol A at 1 µg/mL in acetonitrile 
 carrier gas : helium, 0.6 mL/min. 
 constant liner : 0.75 mm I.D., SPME type, straight design (2637501) 
 Peak ID 1. : Bisphenyl A
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AQUANAL™: Sigma-Aldrich®’s product line 
for fast and easy determination of water 
parameters

About AQUANAL
The AQUANAL product group includes ready to use kits (photometric, 
colorimetric or titrimetric) for the determination of impurities in water. 
Detailed instructions for use of the test kits make them easy to use; 
the tests are suitable for both laboratory and field application. The 
program is constantly expanding to adapt to customers’ requirements.

For the latest updates, visit 
sigma-aldrich.com/aquanal

What are the principles of AQUANAL?
AQUANAL tests are based on stoichiometric and well characterized 
chemical reactions. The intensity of the color is proportional to the 
concentration of the analyte investigated and AQUANAL tests allow 
a reliable quantification over a wide concentration range. The test 
principle of AQUANAL tests is quite simple and straightforward:

1. Usage of a defined sample volume

2. Addition of reagents

3. Shaking of the sample and reagents together

4. Chemical reaction - the intensity of the color corresponds to the 
concentration of analyte

5. Result by using a color chart or a photometer

What types of substances can be analyzed  
using AQUANAL?
Water is an excellent solvent, and can therefore contain a large 
number of dissolved substances. AQUANAL reagents are available for 
the following substances, among others:

• Inorganic cations and anions including nitrate, nitrite, phosphate, etc.

• Total phosphorus and total nitrogen

• Organic compounds

• Water hardness

• Acid and base capacity, pH

• Chemical oxygen demand (COD)

What types of water samples can be analyzed?
AQUANAL can be used for virtually all types of water samples:

• Drinking water

• Aquarium water

• Pool water

• Wastewater

• Spring water

• Mineral water

• Water out of ponds, lakes and rivers

• Industrial wastewater

What types of water samples are difficult to analyze  
with AQUANAL?
AQUANAL may not give reliable results for water samples with high 
ionic strength (e.g. sea water), very high or low pH (<pH 4 or >pH 11) 
and strongly colored water Samples 

Discover more about the Aquanal range of 
products and request today your free brochure on  
sigma-aldrich.com/aquanal

Test Kits

Reagents for Water Analysis

Compact Labs

AQUANAL®

Complete Solutions for Professional 
Water Analysis

Analytical Standards
Sigma-Aldrich RTC pesticide matrix CRMs are available as natural 
matrices, in which selected analytes have been fortified to give 
analytical profiles that meet the needs of analysts. Most CRMs are 
method specific and are supplied with Cerificates of Analysis that 
show an uncertainty, expanded uncertainty, confidence interval 
and a prediction value, in addition to the mean value and standard 
deviation from the mean.

Cat. No. Brand Description Pack Size
Non-Potable Water
QC1092 Fluka Chlordane (Total) - WP 2 mL 

QC1321 Fluka Low Level Pesticides – 1 2 mL 

QC1491 Fluka Low Level Pesticides – 2 2 mL 

QC1161 Fluka Organophosphorus Pesticides 1 – WP 2 mL 

QC1377 Fluka Organophosphorus Pesticides in Water  
(Low Level) – WP 

2 mL 

QC1280 Fluka Pesticides 1 – WP 2 mL 

QC1201 Fluka Pesticides 2 – WP 2 mL 

QC1094 Fluka Toxaphene – WP 2 mL 

Drinking Water 
QC1507 Fluka Carbamate Pesticides – WS 2 mL 

QC1326 Fluka Chlordane (Total) – WS 2 mL 

QC1400 Fluka Organonitrogen Pesticides – WS 2 mL 

QC1550 Fluka Organochlorine Pesticides 1 – WS 2 mL 

QC1595 Fluka Organochlorine Pesticides 2 – WS 2 mL 

QC1544 Fluka Toxaphene (Total) – WS 2 mL 

For more information about standard analytes and  
concentrations, visit  
sigma-aldrich.com/rtccrm 
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Proficiency Testing (PT)
ISO 17025 accredited laboratories are required to take part in PT 
programs to demonstrate performance and method validation. 
Sigma-Aldrich® RTC is ISO 17043 accredited (general requirements for 
the competence of providers of proficiency testing schemes) and has 
many years of experience in developing and producing natural matrix 
samples for use as PT samples. 

RTCs environmental PT programs cover pesticides in drinking water, 
and waste water. Laboratories can choose to participate in our 
quarterly or semi-annual PT programs, or simply purchase PT samples 
as a Quick-Turn.

Proficiency Testing for Pesticides in Soil and Water

Cat. No. Brand Description Pack Size
Water Supply/ Drinking Water
PE1507 Fluka Carbamate Pesticides – WS 2 mL

PE1326 Fluka Chlordane (Total) – WS 2 mL

PE1486 Fluka Herbicides I – WS 2 mL

PE1310 Fluka Herbicides II – WS 2 mL

PE1595 Fluka Organochlorine Pesticides Ampule 1 – WS 2 mL

PE1550 Fluka Organochlorine Pesticides Ampule 2 – WS 2 mL

PE1400 Fluka Organonitrogen Pesticides – WS 2 mL

PE1544 Fluka Toxaphene (Total) – WS 2 mL

Water Pollution/ Wastewater
PE1092 Fluka Chlordane (Total) – WP 2 mL

PE1124 Fluka Herbicides – WP 2 mL

PE1321 Fluka Low Level Pesticides 1 – PT 2 mL

PE1491 Fluka Low Level Pesticides 2 – PT 2 mL

PE1377 Fluka Organochlorine Pesticides (Low Level) – PT 2 mL

PE1161 Fluka Organochlorine Pesticides – WP 2 mL

PE1280 Fluka Pesticides 1 – WP 2 mL

PE1201 Fluka Pesticides 2 – WP 2 mL

PE1094 Fluka Toxaphene – WP 2 mL

Solids/Soils Hazardous Waste
SPE030 Fluka Carbamates in Soil – PT 50 g

SPE027 Fluka Chlordane in Soil – PT 50 g

SPE009 Fluka Chlorinated Pesticides in Soil – PT 50 g

SPE004 Fluka Herbicides in Soil – PT 50 g

SPE021 Fluka Organophosphorus Pesticides – PT 50 g

SPE028 Fluka Toxaphene in Soil – PT 50 g

Media for Water control
Water can be a source of pathogens and without microbiological 
control the supply system would spread and transmit diverse diseases. 
However, it would be expensive and time consuming to check the 
water supply for all possible pathogens and so indicator organisms 
are used to assay for fecal or other contaminations. Coliforms and 
especially E. coli and Klebsiella pneumoniae are usually used for 
testing for fecal contamination. It also depends on the source of water 
to decide a different indicator organism. So, for example, to check 
surface water supply, Clostridium perfringens or other organisms are 
taken. 

In Sigma-Aldrich we offer two range of media for water control:

• Media for Drinking Water – includes 128 different media

• Media for Water Control (general) – which include more than 230 
different media 

See more at: 
sigma-aldrich.com/mediaforwater

Find information about PT registration and 
schedule at:  
sigma-aldrich.com/pt  
or order the RTC environmental proficiency 
testing brochure.

Water Proficiency Testing

Micro Proficiency Testing

Soil and Solid Waste 
Proficiency Testing

Air Proficiency Testing

RTC Environmental
Proficiency Testing
Quality Exceeding Expectations

Synchronized filtration solutions for water 
monitoring from GE
GE Healthcare Life Sciences provides a comprehensive line of 
Whatman® products for applications in water monitoring. Some of the 
solutions include glass fiber filters, membranes, encapsulated filters, 
and filtration systems for key applications such as:

Key applications

• Suspended solids

• Dissolved heavy metals

• Ions

• Dissolved organic carbon

• Determination of suspended solids

GF/C™ Glass Fiber Filter

Whatman GF/C is a binder-free glass 
microfiber filter that is widely used in 
applications involving suspended solids 
because it combines fast flow rates with  
high loading capacity and the retention  
of fine particles. 

GF/C is compliant with EN872 standard.

Whatman® 3-Piece Filter Funnel

Whatman 3-piece Filter funnels make an 
excellent complement to the wide range of 
Whatman microfiber filters.
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Filtration for the analysis of dissolved organic carbons

Determination of suspended solids

Puradisc Aqua 30 Syringe filters are 
specifically designed for the analysis of 
dissolved organic carbon.

Puradisc Aqua 30 delivers: 

• A 30 mm diameter syringe filter

• A hydrophilic prewashed cellulose acetate membrane
ensuring low background values 

Filtration for the analysis of dissolved heavy metals

Determination of suspended solids

GD/XP Syringe filters

Whatman GD/XP disposable syringe filters 
can be used with samples that require 
inorganic ion analysis  
(e.g., trace metal analysis).

GD/XP delivers:

• Integrated prefiltration with a dual-layer prefilter stack
(20 μm and 5 μm) and one final 0.45 μm membrane

• Prefilter made of polypropylene for minimization of ion extractables

• Easy filtration of hard-to-filter samples (waste waters)

• Processing of larger sample volumes (three to seven times more)

• 25 mm diameter 

Filtration for the analysis of dissolved ions

Determination of suspended solids

Anotop IC Syringe filters

Anotop Syringe filters can be used for 
numerous filtration applications including ion 
chromatography (e.g., fluoride, sulfide, nitrate, 
nitrite, etc).

Anotop IC Syringe filters deliver:

• Flexibility – available in either 10 mm
or 25 mm diameter

• Batch certification for ion chromatography 

• Certified and guaranteed low levels of anion leaching
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For more information on all our GE/Whatman products, visit  
sigma-aldrich.com/whatman


