KEPES, EMNSEE

Automated determination using the Cu-ISE and two

different titrants

Water hardness is often determined
photometrically using two different indicators
and while performing the determination at two
different pH values. This requires significant time
to accurately adjust the pH. The determination
itself is subjective, as the color change is
determined by the analyst and not by an
analytical device, which can cause differences
between different analysts.
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This application note introduces a more robust
option to easily assess calcium, magnesium, and
total hardness in water by using the Cu-ISE and
two different titrants. Sample preparation is
identical for both analyses and can therefore be
automated without any issues. The Cu-ISE is also
easy to handle. Additionally, the analysis is no
longer subjective and both the precision and
repeatability of the results are improved.
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This application is demonstrated on tap water
from Herisau, Switzerland. It contains quite a
high amount of calcium and magnesium ions
naturally.

EXPERIMENTAL

The analyses are carried out on an 815 Robotic
USB Sample Processor XL in combination with a
907 Titrando and the tiamo™

indication, a Cu-ISE in combination with a Long Life

software. For

ISE reference electrode is used.

Two determinations need to be performed. During
the first titration with EDTA, the sum of calcium and
magnesium is measured, whereas with the second
titration with EGTA, only the calcium is analyzed.
From this difference, the magnesium hardness can
be calculated. A small amount of either a Cu-EDTA
or Cu-EGTA solution is added for the indication of
the equivalence point in both titrations.

RESULTS

Sharp titration curves with a large potential
difference are obtained for both analyses. The

No sample preparation is required for this
analysis. For the analysis itself, approximately
100 mL tap water is needed for each application.

Figure 1. Titrando system consisting of an 815 Robotic USB
Sample Processor XL in combination with a 907 Titrando.

results are reproducible as displayed in Table 1.

Table 1. Results of the determination of the total, the calcium and the magnesium hardness (n =5).

Mean value / mmol/L

SD(abs)/ mmol/L SD(rel) in %

Total hardness 3.517 0.020 0.57
Ca hardness 2.547 0.012 0.47
Mg hardness 0.971 0.009 0.94
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Figure 2. Example titration curve with EDTA for the total hardness determination in a sample of Herisau tap water.

CONCLUSION

This application shows the possibility of an objective, instruments and electrodes, they are easily
fast and reliable determination using the Cu-ISE. automated. The automation leads to precise and
The Cu-ISE is easy to handle, and its surface can be reproducible results. Even more time can be saved if
easily polished as soon as performance decreases, the analyses are carried out on an OMNIS sample
resulting in a refreshed surface. robot where parallel analyses are possible.

As both analyses are performed with the same

Internal reference: AW Tl CH1-1163-022014

CONTACT

Metrohm Taiwan Ltd.

46 5
108 info@metrohm.com.tw

www.metrohm.com 3 .ﬂ. Meirohm



CONFIGURATION

907 Titrando
BFEAAMNNEEOMN Dosino MIRETBAS T
MBERR-EBNBEEHBENBAHEN.
- Z3AME 800 Dosino IR AL
- hZ(DET). FE=(MET)FL 27 € (SET), BeA0
PH-STAT EE(STAT). RR-ZBARBEHE
(KFT)
- EEmRk iTrode”
- (ERABFEFBRNE(MEAS CONQ)
- IR A& EE, LQH
- AT HEBISR SRS RSN MSB 0
- USB 0O
- A OMNIS-Software. tiamo-#43% Touch
Control
- WMNBREEHE GMP/GLP #0 FDA ZE3K, tban 21
CFRZE 11 25

815 Robotic USB Sample Processor XL (1T/2P)
Robotic USB Sample Processor XL 88— T{Eih
MAENENRIER, TRTENGEAXEEMHERR
SR ST E F AT B I IR, E R B
EELIA= 8RS ARHATT LQH IR IE,

BTENASEERT At RIEE AN AREEES
ERERE. BHE. BEX. IMEM Swing
Head AR RASRFHRIRITN,

Bt Touch Control SRILEMNIZH], BUT PCHE
Bl AR e HhERFE: TBERY tiamoTM. B8i&%
IR MaglC Net. (RZEHH viva 5k OMNIS,

Cu
BB RFENTEEE SR,
XFH ISE IR ECS L BARME R, FF BEA T
-Cu2+ MIBFM=E(10-8 Z 0.1 mol/L)
- INERERNBFUE(HINVRERER 1 mm)
- B CUEDTA #1TEEBE
BT EP MRMIRE/ B EE BRI, ZE %S
B UK = B L 7o
A BER RIS B, 7T LUR AR B S B HT BB AR R E .,
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https://www.metrohm.com/products/2/9070/29070020.html
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LLISE
TR R GRVIR/ [ IRS LR,
ZS R AERT:

- BN A

-BFNE

- RECEMEFIEE
S RANGURME A IRE R T REMBEFEIMLM
BEEURL. WIN S BRBERRERT EFNESRE
. c(KCl) = 3 mol/L B Rx281E Hi) BB AR BT
BB P LURYE B A& B B BBt TR R E R,
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