



























































Wrench

For the electrode to function properly, the capillary must be
neither too loose nor fastened so tightly, that it is unable to swing
freely. The frequently posed question «how tight is tight?» can now
be answered conclusively. The retaining screw for fixing the capil-
lary is tightened with the help of the wrench until the wrench slips
(operating principle of a torque wrench). Now the capillary is fitted
correctly.

Further innovations

e Each MME pro has its own individual serial number

Mechanically more stable screws made of PEEK

e Euro coins fit into the slotted screws. Alternatively the back of the
wrench can be used as a screwdriver

e New electrode holder — secure in any position, whether for
refilling of the mercury or for replacement of the capillary and
needle

Established advantages remain

e Hermetically sealed mercury reservoir
¢ Minimal consumption of mercury

e Easy adjustment

The new Multi-Mode Electrode pro can be used in all current
Metrohm VA instruments (797 VA Computrace and 663 VA Stand)
and in most of the earlier models.
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Combined Ca ISE (6.0510.100)
(6.0450.300)

Combined Ca ISE for direct measurement and titration -
robust and saves space

There is often little space for sensors, particularly in automated
systems. This can be remedied with a compact combined sensor
with integrated indicator and reference electrodes. As such a sensor
needs so little space, you can use smaller sample vessels and this
helps to reduce the sample amount even more. The new combined
polymer membrane electrode Ca (combined Ca ISE, article number
6.0510.100) from Metrohm offers all these advantages. It has been
specifically equipped for drinking water analysis with a chloride-free
NH4NOs3 electrolyte ((c(NH4NOs) = 1 mol/L), to avoid contaminating
the sample with chloride from the electrode. If required, 3 mol/L KCl
can be used as reference electrolyte, e.g., for direct potentiometric
measurements or standard additions.

There are many possible applications for this sensor. The elec-
trode is very robustly built and therefore ideally suited for routine
analysis. The shaft is plastic and the membrane is protected from
impact.

Chloride-free NH4NOs3 electrolyte
(6.2327.000) for the combined Ca
ISE (6.0510.100)

Combined iAg-ring electrode

22 pH and titration electrodes from Metrohm
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iPt-ring electrode (6.0451.300)  Solvotrode easyClean (1 m cable:

6.0229.010, 2 m cable: 6.0229.020)

New sensors for the iTrode family
iSensors combine excellent results with full plug-and-play func-
tionality and many monitoring functions.

The family of intelligent metal ring electrodes includes not only
the iAg Titrode and the iPt Titrode, but also the new combined iAg-
ring electrode (article number 6.0450.300) and the combined iPt-ring
electrode (article number 6.0451.300) with ceramic pin diaphragm.
The new Titrodes are suitable for precipitation and redox titrations
with variable pH value and for measuring redox potentials (ORP).

Solvotrode easyClean for automation

The Solvotrode easyClean is the electrode of choice for non-
aqueous titrations. The easyClean diaphragm allows easy, contact-
free cleaning of the ground-joint diaphragm by simply pressing the
button.

In addition to the standard version with the 1 m cable (article
number 6.0229.010), there is now also a version with a 2 m cable
(article number 6.0229.020) for use in sample changers.




Microelectrode (6.0234.100) Biotrode (6.0224.100)

Sensors for small sample volumes

A standard sensor with a diameter of 12 mm cannot be used for
all applications. We also have specialist electrodes — flat-membrane
and microelectrodes.

The microelectrode (article number 6.0234.100) can be used for
acid-base titrations in smaller vessels. This has a diameter of 6.4 mm
and is available in two different shaft lengths. It can easily be used in
routine work on the sample changer.

If there is even less space in the measurement vessel (e.g., in
microtitre plates), a sensor with an even smaller diameter is nee-
ded — the Biotrode, with a diameter of only 3 mm (article number
6.0224.100). This has a platinum wire diaphragm which is inert to
organic compounds, as well as a special reference electrolyte, so that
it is ideally suited for the measurement of biological samples.

If the measurement has to be performed on a surface, or the
sample volume is extremely small, the flat-membrane electrode
(article number 6.0256.100) can be used, with a minimum immer-
sion depth of only 1 mm. For surface measurements (e.g., on paper
or cloth), only a few drops of water on the surface are enough.

Flat-membrane electrode (6.0256.100)

L2 Metrohm 23

sclON tips in a pack of three (6.0509.007)

sclON now in the practical pack of three

The new ion-selective sclON electrode with exchangeable
electrode tip (article number 6.0509.007) is extraordinarily well
suited for the determination of calcium and magnesium in drinking
water. Particularly when there is a high sample throughput, a regular
exchange of the printed circuit-based sensor tip ensures that you will
always get perfect results. These tips are now available as a conven-
ient pack of three.

Electrode poster: aid for selecting electrodes for pH
measurements and titration

Which electrode is the right one for measuring the pH of my
sample? Which is the right one for my titration application? How
should | store my sensor, or clean it? You will find the answers to
these questions summarized in the posters «Electrodes for pH
measurement» and «Electrodes for titration». These are available in
German, English, French, and Spanish and should not be missing in
any laboratory. You can take your personal copy from the middle
section of this edition.
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Metrohm — customized analysis for the biofuels industry

Keen interest in biogenic fuels

Interest in biofuels has greatly increased in recent years. In addition to a neutral CO; balance, biogenic fuels are generally characterized
by their very good microbiological degradability, which is why they are suitable for use in ecologically sensitive areas. Furthermore, alternative
fuels can usually be produced locally and thereby reduce dependence on imported raw materials.

Biodiesel and bioethanol production

Biodiesel is usually produced from vegetable oils or animal fats.
In an acid-, base-, or enzyme-catalyzed reaction, the triglycerides of
the oil or fat are transesterified with methanol to form fatty acid
methyl esters (FAME), which are also known generally as biodiesel.

Bioethanol is made from products that contain sugar or starch.
The process steps include a.) microbial fermentation of the sugar
within the biomass with the help of yeast cultures, b.) distillation/
rectification of the obtained raw ethanol to purify and concentrate
it followed by c.) dehydration, for example, using molecular sieve
technology. The whole process is well established and widely used
commercially. A great hope for the future is cellulosic ethanol made
from lignocellulose-containing waste materials, which has so far only
been produced in pilot plants. Cellulosic ethanol is characterized by
an especially favorable carbon footprint.

High quality standards help to prevent damage

Too much water and the presence of alkali metal or alkaline
earth metal ions as well as sulfate and chloride ions have a negative
effect on the fuel quality and can damage the fuel system of the
vehicle. With biofuels based on fatty acids, there is an increased
risk of polymerization at higher temperatures in the absence of
antioxidants or in the presence of nonferrous metals. With the aim
of avoiding these problems, the manufacturers of biofuels and motor
vehicles have to fully meet the quality guidelines that are stipulated in
international standards. These standards set minimum requirements
in the form of limits for impurities and test methods to be used for
pure biofuels, blends with fossil fuels, and the use of biofuels as a
blend component. A substantial number of these test methods can
be carried out with Metrohm instruments and Metrohm application

methods — in the laboratory but also atline and online in the process
environment.

The two tables below for biodiesel and bioethanol show you
what Metrohm instruments are capable of. If an alternative test
method is indicated for monitoring the limits, this is shown by the
«/» symbol.

Minimum requirements and test methods for biodiesel

Biodiesel is sold as a pure fuel and in blends with fossil fuels. The
minimum requirements are set out in the specifications EN 14214
(pure fuel and blend stock) and ASTM D 6751 (only blend stock).
EN 14213 describes the minimum requirements for biodiesel used
as heating oil. EN 590 applies to diesel fuels that contain up to 7%
biodiesel and ASTM D 7467 applies to those that contain between 6
and 20% biodiesel.

Minimum requirements and test methods for bioethanol

The minimum requirements for bioethanol as a blend compo-
nent in gasoline are documented in standards EN 15376 and ASTM
D 4806. ASTM D 5798 relates to ethanol-gasoline blends E75-E85.

Water determination according to Karl Fischer

The test methods listed in the two tables below are explained
in more detail in our brochure «Biofuel analysis» (document number
8.000.5013EN, to be downloaded from www.metrohm.com or ob-
tained from your local Metrohm representative). As an example, the
water determination using Karl Fischer titration is presented in depth
in this article. The presence of water in biofuels reduces their calorific
value and increases the corrosion rate. Of course, you can also use
our new 915 KF Ti-Touch for water determination.
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Requirements and test methods for biodiesel
EN 14214 ASTM D 6751

EN 590
Test method Method EN 14213  ASTM D 7467
Acid number Titration EN 14104 ASTM D 664 -
lodine number Titration EN 14111 - -
Water content KFTcoulometric EN ISO 12937 N EN 1SO 12937

_ N o . EN 15751 EN 15751

Oxidation stability Oxidation stability (EN 14112) (EN 14112) EN 157512
Free and total glycerol content lon chromatography N ASTM D XXXXP -
Alkali metal and alkaline earth metal content| lon chromatography J N -
Antioxidant content lon chromatography | recommended | recommended | recommended
Sulfur content dle J J N

KFT = Karl Fischer Titration, CIC = Combustion ion chromatography
2Applies to pure biodiesel and blends that contain at least 2% (v/v) biodiesel
5Test method is currently being validated in a round robin test and is only referenced in ASTM D 6751

Requirements and test methods for bioethanol

ASTM D 4806
Test method Method EN 15376 ASTM D 5798
pHe value pHe value EN 15490 ASTM D 6423
Conductivity Conductivity DIN 51627-4 -
Total acid number and acidity Titration EN 15491 ASTM D 1613
Total inorganic sulfate content Titration EN 15484 ASTM D 512
Water content KFTcoulometric = ASTM D 7318
KFTcoulometric EN 15489 ASTM E 1064
Water content KFTuotumeric ~ ASTM E 203
Inorganic chloride content lon chromatography EN 15492 ASTMID 7319
ASTM D 7328
Total and potential inorganic lon chromatography EN 15492 ASTM D 7319
sulfate content ASTM D 7328
Sulfur content dle N N
Copper content Voltammetry N N

KFT = Karl Fischer Titration, CIC = Combustion ion chromatography
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Biodiesel
Water as a contaminant

Water hydrolyzes the ester bonds of fatty acid methyl esters,
leading to the formation of fatty acids. Consuming additional NaOH,
these acids form soaps, which make the subsequent removal of
glycerol more difficult. Biodiesel with a high water content has a
clearly lower oxidation stability. The lower the latter, the greater the
probability that oxidation products will be formed during a longer
storage period. These could damage the engine, in particular the fuel
injection system, by forming deposits.

Maximum permissible water content

To avoid the drawbacks mentioned above, EN 14214 limits
the water content of biodiesel to 500 mg/kg. Test method EN ISO
12937 «Petroleum products — Determination of water — Coulometric
Karl Fischer titration method» specified in EN 14214 describes the
coulometric Karl Fischer titration for determining the water content.

Coulometer and Titrando

The 756 and 831 KF Coulometers as well as the 851 and 852
Titrando from Metrohm easily meet all the specifications stipulated
in the standard and are outstandingly suitable for this application.
In most cases, the sample can be injected directly into the reaction
solution. To improve the solubility of the samples, xylene (dimethyl-
benzene) is added to the KF reagent.

Karl Fischer oven method

Some biodiesel fuels contain additives that could participate in
side reactions during the direct coulometric Karl Fischer titration. In
such cases, Metrohm recommends that the biodiesel sample is not in-
jected directly into the reaction solution. Instead, the water contained
in the biodiesel should be driven off in a Karl Fischer oven. The 860
KF Thermoprep is suitable for this. The water is driven off at 120 °C
and transported to the titration cell of the KF Coulometer in a stream
of carrier gas (dry air or inert gas). This process can be completely
automated with the 874 USB Oven Sample Processor.

874 USB Oven Sample Processor with 851 Titrando for the automatic
determination of the water content in samples containing oil. Side reactions
and contamination of the KF coulometer cell are avoided.

852 Titrando with coulometric and volumetric titration cell for determining
trace amounts of water.



Bioethanol
Gasoline-alcohol blends

Bioethanol is mixed with gasoline in various ratios to reduce
both the demand for gasoline and environmental pollution. The
gasoline-alcohol blend is known in the USA as gasohol and in Brazil
as Gasolina Tipo C. In the USA, the mixtures E10 and E85, which
contain 10 and 85% bioethanol respectively, are widespread. In
Brazil, the bioethanol content of most blends lies between 21 and
23%.

7

803 Ti Steod

901 Titrando with 900 Touch Control and 803 Ti Stand

Test methods

The ASTM E 1064 «Standard Test Method for Water in Organic
Liquids by Coulometric Karl Fischer Titration» and EN 15489 stand-
ards describe the coulometric Karl Fischer titration for determining
the water content. For a water content > 2%, the recommended test
method is volumetric titration as per ASTM E 203. The volumetric KF
titrators from Metrohm meet all the specifications required by the
standards and are therefore extremely suitable for this application.
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30 Multimedia Guide IC Maintenance

n Mehbhm {C Maintenance

Multimedia (e

et
L. Metrohm IC Maintenance
O necroton
EEET  Feristan: pump uting orangeebowt Wi use soppers fr T monit 81828370
MM b vk
[ S| 0 esperher camige Amonts amrmo
PRI pump labng ivhisenss) wil Bre SIE0ENE 1 BUSD I moste 1020380
[ oo i Samie Frovestorio e s 008
XTI et penp [ R R— p— a1a26350
S Sare e o U seon
e Panstam: pump ting e Beee socotetuned T mosea [RL R
[ e
[ Panstal pume ttng (iuckibiars) weh fos sicooars used® 2 months B340
T el
Paristamic pump tabing (orangimiow) win Tves Scoss sted 1 mosis [RLEE )
[ e S oo awan
P e g s rarssyaon s v sogpes vsga 3 st
D s e P e T bismath Seterrnabon i
mone memon

How is a new separation column properly installed in an
ion chromatography system? How do you replace a seal in
a high-pressure pump? How do | change the tubing of a
peristaltic pump? What does MiPT mean? You can find the
answers in Metrohm's new ion chromatography multimedia
guide.

A Multimedia Guide clearly illustrates technically complex and
sophisticated data and facts by using different media. With the help
of numerous short video sequences, the new Multimedia Guide IC
Maintenance illustrates the basic principles of the maintenance and
work with an ion chromatograph. All important themes —including
preparation of the eluent, column handling, exchanging the inline
filter, cleaning the Dosino, etc. - are clearly and simply explained,
step by step.
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In addition, the CD provides information about the servicing
intervals of your equipment. These can also be displayed after clas-
sification by time or theme. The glossary explains terms commonly
used in ion chromatography. The FAQs provides you with answers to
questions about IC which you always wanted to ask.

The Multimedia Guide IC Maintenance is available in English,
German and Chinese. It can be obtained free-of-charge from your
Metrohm representative.



Ti-Touch

Finally, titration reduced
to the max!

The new compact titrator for routine
analysis. Maximum system integration.
Perfect ease of use:

* Buret, stirrer, dosing system &
Touch Control in a single unit

» Contact-free reagent exchange

e Connect to intranet or LIMS —
without PC!

* Paperless PDF reports — without PC!

* USB port: memory stick,
printer, barcode reader, etc.

* One-touch titration for up to
14 methods

Find more information on:
www.metrohm.com

£ Metrohm
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USA inc.

North America:

Metrohm USA

6555 Pelican Creek Circle

Riverview, FL 33578

Phone 866-METROHM
+1 813-316-4700

Fax  +1 813-316-4900

info@metrohmusa.com

www.metrohmusa.com

£ Metrohm

Canada

Canada:
Metrohm Canada Inc.
4160 Sladeview Crescent, #6
Mississauga, ON L5L 0A1
Phone 866-METROHM

+1 905-569-0664
Fax +1 905-569-0665
info@metrohmca.com
www.metrohmca.com
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Nordic

Sweden:

Metrohm Nordic AB

Box 11065

SE - 16111 Bromma
Phone +46 8-5648 4480
Fax +46 8-5648 4481
mail@metrohm.se
www.metrohm.se

Norway:

Metrohm Nordic AS
Sandviksveien 26

NO - 1363 Havik
Phone +47 6710 3630
Fax  +47 6710 3631
firmapost@metrohm.no
www.metrohm.no

Finland:

Metrohm Nordic Oy
Koskelontie 19 B

FI - 02920 Espoo

Phone +358 10-778 6800
Fax  +358 9-8190 5855
mail@metrohm.fi
www.metrohm.fi

Denmark:

Metrohm Nordic ApS
Smedeland 7

DK - 2600 Glostrup
Phone +45 7020 0561
Fax +45 7020 0562
mail@metrohm.dk
www.metrohm.dk
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¥ MEP

instruments

The right chemistry.

Australia:

MEP Instruments Pty Ltd
P.O. Box 2173

Boronia Park, NSW 2111

Visitors:

Unit 11, 56 Buffalo Road
Gladesville, NSW 2111
Australia

Phone +61 2-8899 5200
Fax  +61 2-8899 5299
info@mep.net.au
www.mep-instruments.com

New Zealand:

MEP Instruments Ltd

2 B, Unit D, Building 2

5 Ceres Court

North Shore City, 0630

New Zealand

Phone +64 9-912 1330

Fax  +64 9-912 6892
info@mep-instruments.co.nz
www.mep-instruments.com
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Applikon

Metrohm Applikon B.V.
P.O. Box 149

NL-3100 AC Schiedam
Phone +31 10 - 298 35 55
Fax +31 10 - 437 96 48
info@metrohm.nl
www.metrohm.nl
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ltaliana s.r.L.

Metrohm Italiana S. R. L.
Via G. Di Vittorio 5
I - 21040 Origgio (VA)
Phone +39 02-9673 0707
+39 02-9673 1047
Fax  +39 02-9673 4061
info@metrohm.it
www.metrohm.it

Via Degli Olmetti, 39/E

| - 00060 Formello (RM)

Phone +39 06-9075 182
+39 06-9075 429

Fax +39 06-9040 5052

info@metrohm.it
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Belgium.v.

Metrohm Belgium N.V.
Blancefloerlaan 179G

B - 2050 Antwerpen LO
Phone +32 3-281 33 31
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