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SPECIFICATIONS

Specifications are subject to change without notice.

Cable Connector
BNC

Dimensions

Tip Diameter: 12 mm

Tip Length: 115 mm

Total Length: 240 mm with dispenser
Cable Length: 1.0 m (36in.)

Electrode Resistance
<1400 Mohms @ 30 °C (new)

Electrode Type
Combination with Ag/AgCl reference

Linear Region
1 mg/L to saturation

Minimum Sample Volume
25 mL

Range
0.010 mg/L Na to saturated solution
Sample pH can range from 4 to 14

Response Time
Below 1.0 mg/L, 5-10 minutes
Above 1.0 mg/L, 1-2 minutes

Slope
583 mV @ 25°C

Storage Solution
1 N NaCl Sodium Electrode Storage Solution

Temperature Range
Routine Use: 0to 50 °C
Occasional Use: 0to 80 °C
Storage: -40 to 60 °C






SAFETY PRECAUTIONS

Please read this entire manual before unpacking, setting up, or
operating this instrument. Pay particular attention to all danger
and caution statements. Failure to do so could result in serious
injury to the operator or damage to the equipment.

To ensure the protection provided by this equipment is not
impaired, do not use or install this equipment in any manner
other than that which is specified in this manual.

Use of Hazard Information
If multiple hazards exist, this manual will use the signal word
(Danger, Caution, Note) corresponding to the greatest hazard.

DANGER
Indicates a potentially or imminently hazardous situation which,
if not avoided, could result in death or serious injury.

CAUTION
Indicates a potentially hazardous situation that may result in minor
or moderate injury.

NOTE
Information that requires special emphasis.

Precautionary Labels
Read all labels and tags attached to the instrument. Personal
injury or damage to the instrument could occur if not observed.

A This symbol, if noted on the instrument, references the
instruction manual for operational and/or safety information.






SECTION 1 GETTING STARTED

1.1 Electrode Description
The Platinum Series Combination Sodium Electrdelgyre 1) is
a reliable electrode designed for general purpose sodium
measurement in all kinds of sample. Its renewable, free flowing
reference junction provides fast and accurate sodium
measurements. Diluted electrolyte and contaminants are removed
from the junction after each pump to ensure stable, reproducible
reference potentials.

The electrode uses an improved sodium-selective glass
membrane containing an inner filling solution with a constant
sodium ion concentration and glycerol as an antifreeze agent. The
glass is a LAS (lithium aluminosilicate) glass. Special doping
agents in the glass improve selectivity for sodium ions. A
potential develops across the membrane that is proportional to the
sodium concentration in the standard or sample.

Figure 1 Platinum Series Combination Sodium Electrode, Model Number 51925-00




SECTION 1, continued

The ideal sodium ion selective electrode responds (has a potential
across the glass membrane) only to sodium ions. However,
sodium electrodes are not perfectly selective and respond to other
ions such as silver, hydrogen, lithium, ammonium, and
potassium. The industry standard sodium glass electrode is made
of NAS 11-18 glass that is 500-2000 times more sensitive to
sodium ions than to potassium ions. The Hach glass has a
selectivity coefficient of greater than 20,000 for sodium over
potassium. Linearity, response speed, and conditioning time are
also improved.

The Sodium Combination Electrode incorporates a glass sodium
half-cell and a reference half-cell. The reference half-cell uses a
silver—silver chloride reference element in a specially designed
free-diffusion junction. The reference element is encased in
Teflon tubing.

Electrolyte flows out through the open end of the reference
element and into the sample solution without restriction.
Traditional porous junctions often become clogged by
precipitated silver chloride. This can cause large and unknown
junction potentials that result in measurement errors. Hach'’s
patented free-flowing reference system produces fast,

stable potentials.

1.2 Electrolyte Description
The Ammonium Chloride electrolyte is formulated as a
medium-viscosity gel that acts as a restriction device by limiting
the release of electrolyte into the sample. Fresh reference
electrolyte is supplied from a replaceable cartridge inside the
electrode body by depressing the dispenser button. By refreshing
the electrolyte at the reference junction, Hach’s patented
reference system eliminates junction potential errors caused by
clogged frits. The gelling agent is non-ionic and does not
interfere with the free flow of ions across the reference junction.
Proper use and care of the reference half cell extends its life.
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SECTION 1, continued

1.3 Preparing the Electrode for Use

1.3.1 Combination Electrode Components
General assembly procedures for the Platinum Series
Combination Sodium Electrode follow. The electrode combines
both the sensing half-cell and the reference half-cell in one
electrode body. The reference electrode is a double junction type
and uses an Ammonium Chloride Reference Electrolyte Gel.

The Platinum Series Combination Sodium electrode consists of
these components (s€gure 2), from top to bottom:

Push-Button Dispenser

When the user pushes the black dispenser button down,

6 microliters of gel dispense from the bottom of the electrode,
renewing the reference. When the gel is dispensed, the dispenser
makes an audible “click”. To prime the electrode quickly, press
the dispenser all the way in and turn clockwise.

Electrolyte Cartridge

The cartridge contains enough gelled electrolyte for a minimum
of 250 dispensations of gel. The clear body and black piston
allow the user to see how much gel remains in the cartridge.

Electrode Body

The electrode has several unique features. It uses the same
free-flowing reference technology as the standard Platinum Series
electrode. The electrolyte cartridge is attached to the top of the
electrode using a standard Luer taper fitting. For cleaning, a
standard laboratory syringe attached to the electrode flushes the
entire system.

Removable Bulb Guard

Leave the tip on for normal use or remove for electrode tip
cleaning or when used in small test tubes. When possible, leave it
on to protect the bulb.

11



SECTION 1, continued

Figure 2 Electrode Components

1.3.2 Preparing the Reference Half Cell

1. Remove the cap from the electrolyte cartridge and fit the
cartridge outlet tube firmly onto the inlet tube of the
electrode body.

2. Place the dispenser unit over the electrolyte cartridge. Screw
the dispenser unit onto the electrode body until reaching the
stop.Do not over tighten. The electrode will be
automatically primed by screwing the dispenser unit onto the
electrode body.

3. If electrolyte gel is not visible at the reference outlet, depress
the pump button until it clicks; release the button. Repeat this
procedure until gel is visible at the reference outlet.
Alternatively, fully depress the button and rotate it clockwise
until gel is visible at the reference outlet (1 to 3 rotations).

12



SECTION 1, continued

4. Rinse the electrode with deionized water and blot dry with a
paper towelDo not scrub the bulb.

5. Connect the BNC connector on the electrode to the BNC port
on the meter.

Place the electrode into Sodium Electrode Storage Solution and
condition overnight. Measure the sodium concentration according
to the meter instruction manual.

1.3.3 Preparing the Sensing Bulb
The sensing half-cell is packaged and shipped dry from the
factory with a dry cap over the glass membrane tip. Remove the
cap and place the tip in Sodium Electrode Storage Solution or in
1 M sodium chloride solution and soak overnighever let the
glass dry out.Always keep the electrode conditioned in solution.
SeeSection 1.3.1 Combination Electrode Components

1.4 Conditioning the Electrode
When an electrode bulb is immersed in an aqueous solution, a
hydrated layer slowly forms at the bulb/liquid interface. The
hydrated layer is chemically similar to the sample being
measured, especially in samples of low ionic strength. The
formation characteristics of this layer depend upon the type of
bulb, the age of the bulb, the previous usage history of the bulb,
the temperature and ionic strength of the aqueous solution, etc.
This hydrated layer affects the sensing properties of the bulb,
charge transfer, and ion transport. A dry bulb simply will not
function properly.

Combination sodium electrodes with frits for reference junctions
can suffer problems during storage and conditioning because
storage solution trapped in the frit causes reference junction
potentials to fluctuate. Hach’s patented free-flowing reference
junction eliminates these fluctuations, resulting in an accurate,
and easy-to-use electrode when conditioning procedures

are followed.

13



SECTION 1, continued

1.4.1 Normal Conditioning
(For routine measurements in samples 1 mg/L N&aor greater):

Initial use: The sensing half-cell is packaged and shipped dry
from the factory with a dry cap over the glass membrane tip.
Remove the cap and place the tip in Sodium Electrode Storage
Solution, or in 1 M sodium chloride solution and soak overnight.
Install the electrolyte cartridge as describe®irction 1.3.2

Never allow the electrode to dry out!

Between uses:Between measurements of samples with
concentrations of 1 mg/L or greater, store the electrode in Sodium
Electrode Storage Solution, or in 1 M sodium chloride solution.
The solution keeps the bulb hydrated and prevents the reference
gel from solidifying in the reference junction.

1.4.2 Low lonic Strength Conditioning
(For measurements in samples containing less than 1.0 mg/L Na

Initial use: The sensing half-cell is packaged and shipped dry
from the factory with a dry cap over the glass membrane tip.
Remove the cap and install the gel cartridge. Click the reference
electrolyte dispenser until gel emerges from the tip. Rinse the
electrode with a small stream of sample delivered through a
disposable plastic Pasteur pipette, or with deionized water from a
wash bottle. Place the tip in Sodium Electrode Storage Solution,
orin 1 M sodium chloride solution and soak for at least one hour.
Then condition in 0.10 mg/L sodium solution for at least 8 hours
before calibrating using the Low Range Sodium Method on
page27.

Between uses:Between uses, in intervals of up to a few hours,
the electrode can be stored in the sample (if not an extreme pH),
or in a neutral low-ionic-strength solution such as tap water.
Before measuring a new sample, refresh the reference electrolyte
gel by clicking the dispenser several times. Carefully rinse the
electrode to prevent contaminating the sample.

1.5 Checking the Sodium Electrode

Make a quick check of probe response by verifying proper
electrode slope. Place the probe in a sodium solution, then

14



SECTION 1, continued

increase the sodium concentration by a factor of ten. A one
decade increase should increase the potential by 58 £3 mV.

Proper operation is also verified by a calibration curve with a
slope of 58 £3 mV/decade. Normally, a calibration curve is the
first step in a series of analyses.

1. Add 50 mL of deionized water to a plastic beaker. Add the
contents of two Sodium/Potassium lonic Strength Adjustor
(ISA) powder pillows or 0.80 g of Sodium/Potassium ISA
powder and stir to dissolve. If a magnetic stirrer is available,
add a stir bar and place the beaker on the magnetic stirrer.
Begin stirring at a moderate rate.

2. Use a TenSetfPipet or volumetric pipet to add 0.5 mL of a
sodium standard such as 1000 mg/L or 100 mg/L.

3. Place the sodium electrode in the sample. Record the
potential when the reading stabilizes.

4. Add 5.0 mL of the same sodium standard to the beaker and
mix. When the potential stabilizes, record the reading.

The potential should change by 58 £3 mV (at 25 °C). If the
potential increase was less than 50 mV, clean the electrode glass
membrane and re-test. ReferSection 4.2n pageb8. If the low
slope remains, se®ection 6.Jon pages5.

1.6 Measuring Hints
These suggestions will improve the accuracy of your calibration
and sample measurement.

* Always keep the electrode moistin 1 M NaCl or Sodium
Electrode Storage Solution.

* Dispense electrolyte if reading becomes unstable, erratic, or
if stabilization takes too long. An unstable reading may also
indicate an air bubble in the reference line. Remove the
electrode from the sample and invert it to view the reference
junction. Depress the dispenser button repeatedly until the
bubble is expelled (5 to 10 clicks should be sufficient). Rinse
with sample and blot to dry. Immerse the electrode in
the sample.

15



SECTION 1, continued

All samples and standards should be at the same temperature
(within 1 °C). If using a calibration curve, the standard should
have been prepared at the same temperature as the samples.

Adding Sodium lonic Strength Adjustor (ISA) to each
standard and sample gives a constant ionic strength; see
Section 5.4n pages1. Sodium ISA in powder form is
available as unit-dose powder pillows or as bulk powder. An
ISA solution could also be prepared.

Rinse the electrodes with deionized water or a portion of the
next solution to be measured. Blot dry with a paper towel
between transfers. Do not rub the membrane. Rubbing can
cause premature failure of the membrane.

To achieve optimum accuracy, especially at low levels when
extended sample stirring may occur, an insulating pad of
cardboard or foam placed between the sample and the
magnetic stirrer reduces heat transfer to the sample. No heat
transfer will occur if the Hach Electromagnetic Stirrer is

used. Use a magnetic stirrer and stir bar stirring at a constant,
moderately fast rate to speed response and improve accuracy.

Allow the potential to stabilize completely (< 1 mV/minute
drift) before accepting a calibration point or sample reading.
Meters set to higher resolutions will take longer to stabilize
than meters set to lower resolutions.

A multi-point calibration may ensure more accurate
measurements than a two-point calibration.

16



SECTION 2 APPLICATIONS ( sen$On2 & 4 meters)

HEEN
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SODIUM IN POTABLE, GROUND, & IRRIGATION
WATER

Note: To measure sodicity in irrigation water, use the Salinity

Appraisal Laboratory.

ANALYSIS PROCEDURE Method 8357

| |

[ ]

A ‘

b

| —

|
1. Install the 2. Connect the 3. Prime the electrode 4. In 50-mL beakers,
Ammonium Chloride  combination sodium by pushing the dispenseprepare two 25-mL
Electrolyte Gel electrode to the meter. button until gel comes standard solutions of
Cartridge in the . out of the reference 100 and 1000 mg/L Na

. . Note: Ensure the . . .
Platinum Series electrode has been junction. Rinse excess Add the contents of one
Laboratory Sodium conditioned for at least gel from the tip and Sodium lonic Strength
Electrode. one hour in sodium the outlet. Adjustment (ISA) Buffer
] electrode storage solution powder pillow to each
Note: The Hach before use. See Section standard. Stir to
senslON ™2 or 4 Meter :
1.3.2 on page 12. dissolve.

may be used for this
analysis.
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SODIUM IN POTABLE, GROUND, & IRRIGATION WATER,
continued

READ

enter

5. Turn onthe meter by6. Press théSE mv 7. PresCAL. The 8. Add astir bar to each
pressing/O. Press key until the display display will showCAL, cup. Place the beaker
SETUP. PresENTER  shows concentration  ?, concentration units  containing the 100 mg/L
until BNC appears. units. and the active keys. Thestandard solution on an
PressEXIT. units will be flashing.  electromagnetic stirrer

Note: A concentration .
Note: To measure pH with reading may be displayed, Use the arrow keys to  and stir at a moderate
a 5-pin connector, change Disregard and proceed. selectmg/L and press rate.
the setting to 5-pin. ENTER.

Note: Temperature Note: Starting Wit_h the
variation causes lowest concentration of
inaccurate measurements. standard reduces o
Calibration and sample carry-over contamination
measurements should be and gives optimal probe
made at the same response.

temperature, +1 °C.

20



SODIUM IN POTABLE, GROUND, & IRRIGATION WATER,
continued

READ
enter

9. Place the electrode 10. The display will  11. The display will ~ 12. Repeasteps 8-10
into the beaker on show:Standard 1?and show:Standard 27. for the 1000 mg/L
the stirrer. the value from the Remove the electrode standard.

previous calibration.  from the beaker, rinse

Pres€ENTER to accept and blot dry.

the numerical value or

use the number pad to

edit the display to match

the concentration of the

100 mg/L standard and

pressENTER.

The display will show
Stabilizing... until the
reading is stable.



SODIUM IN POTABLE, GROUND, & IRRIGATION WATER,
continued

® READ
exit enter
13. After the last 14. Cal andStore? 15. PresREVIEW. Use 16. Remove the
calibration point is will be displayed. Press theUP ARROW key to  electrode from the last
entered and the display ENTER to acceptthe  scroll to the slope value.standard, rinse with
readsStandard 37, calibration orEXIT to The slope should be  deionized water, and
presseXIT. leave the calibration 58 +3 mV/decade. Presslot dry with a
mode without storing theEXIT to return to paper towel.
calibration values. measurement mode.

Note: Ifthe slope does not
approximate this value,
recalibrate. If the slope
remains incorrect after
repeating the calibration,
see SECTION 6
TROUBLESHOOTING on
page 65.

———
Cd sension”

Stabilizing...

17. Accurately 18. Add the contents of 19. Add a stir bar to the 20. The display will
measure 25 mL of one Sodium lonic sample. Place the samplshowStabilizing... until
sample into a clean Strength Adjustor (ISA) on a stirrer and stir at a reading is stable. Record
50-mL beaker. powder pillow or 0.4 g moderate rate. Place theor store this value.

of ISA powder to the  electrode in the sample.

Note: For optimal . .
p beaker. Stir to dissolve.

accuracy, the sample
should be the same
temperature as the
standards, +1 °C.
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SODIUM IN POTABLE, GROUND, & IRRIGATION WATER,

continued

21. Remove the
electrode from the
sample after reading.
Rinse the electrode.
Repeasteps 17-2or
each sample.

Note: Store the electrode
in a sodium standard of
similar concentration to
samples to be analyzed
during the next use. To
store longer than one
month, see Section 4.1 on
page 57.

Sampling and Storage

Accuracy Check

Collect samples in an acid-cleaned glass or plastic container.
Adjust the pH to 2 with nitric acid (about 2 mL per liter). Store
preserved samples at room temperature up to six months. Adjust
the pH to 9-10 with 8.0 M potassium hydroxide before analysis.
Use pH Test Strips to measure pH. Do not use a pH electrode
because it can cause silver contamination. Correct the test result
for volume additions.

Checking Electrode Response

To verify electrode response, measure the electrode potential

(in mV) of two Sodium Standard Solutions one decade apart in
concentration, bracketing the expected sample concentration. For
example, use 10 and 100 mg/L Sodium Standard Solutions to

23



SODIUM IN POTABLE, GROUND, & IRRIGATION WATER,
continued

bracket an expected sample concentration of 30 mg/L. The two
solutions should have potentials (in mV) that are 58 +3 mV apart
at 25 °C. Both solutions must be above 1 mg/LtNa

Checking Calibration Accuracy
To verify calibration accuracy, measure the concentration of a
known standard within the calibration range.

Checking the Accuracy of the Sample Reading

To verify sample measurement accuracy, add a spike of Standard
Sodium Solution with a TenSette™ or volumetric pipet. Use the
following table and formulas to calculate the percent recovery.

Mg:rilé)rlzd Volume & Concentration of
Concentration Standard to Add
\Y, C CXV
1-2 mg/L 0.5 mL of 100 mg/L 50
3-6 mg/L 1.0 mL of 100 mg/L 100
7-15 mg/L 0.3 mL of 1000 mg/L 300
15-30 mg/L 0.5 mL of 1000 mg/L 500
30-60 mg/L 1.0 mL of 1000 mg/L 1000

24



SODIUM IN POTABLE, GROUND, & IRRIGATION WATER,
continued

Percent Recovery
Use this formula to calculate the percent recovery when the
sample volume is 25 mL.

M = calculated mass of sodium present after the spike
(micrograms)

S = mg/L of N& in sample (before spike)

C = concentration of standard used for spiking (mg/L)
V = spike volume (mL)

E = expected concentration after spiking (mg/L)

R = percent recovery (should be 95-100%)

A = actual reading on meter after spike (mg/L*f)a

M =S8Sx25+Cx V*

E:_M_
25 + v
R = éx 100%

*Use these numbers from the table

Method Performance

Precision

In a single lab using a standard solution of 25.0 mg/L and two
electrodes with a singleen$0N2, a single operator obtained a
standard deviation of 0.65 mg/L sodium. Each electrode was
exposed to seven test solutions with no rinsing in between and
with a default stability of 0.5 mV/min.

25



SODIUM IN POTABLE, GROUND, & IRRIGATION WATER,
continued

Interferences
Silver is a major interference. Low pH can interfere, but the ISA
adjusts the pH to greater than 9.0, so it is eliminated. Potassium
and ammonium interfere slightly.

REQUIRED REAGENTS

Description Unit Cat No.
Ammonium Chloride Reference Electrolyte Gel Cartridge .............. 27 o] (o I 25958-02
Sodium lonic Strength Adjustor (ISA), powder pillows ............... 100/pKg ...vvvvveennnes 44515-69
Sodium Standard Solutions
L00 MIG/L ettt ) IR 23181-53
L0000 MG/L ettt 500 mL ......ceveeee 14749-49
Water, dEIONIZEd. .......ccoiiiiiiiiiiiiiie e 40L i, 272-56
REQUIRED APPARATUS
Beaker, 50 mL, polypropylene.........cccccccviiiei each ................ 1080-41
Y0 1 LTIV 7= T g TR 010 1 o1 620-11
Combination Sodium Electrode, Platinum Series, BNC connector.....each ................ 51925-00
Cylinder, graduated, 25 ML, POIY ....cooviiiiiiiiiiiiiiieeeeeeeeeeeeee e each ........ccee.e. 1081-40
SEN$ON™2 POrtable PH/ISE MELET ........c.c.veeeeeeeee ettt 51725-00
OR
SeN$ON ™4 Laboratory PH/ISE MELET ........c.oveeeeeeeeeeeeeeeee oot 51775-00
Stir Bar, 22.2 X 4.8 CM8 X 3/16”) «.eveeiiiiiiiieeieee ettt 45315-00
Select one based on available voltage:
Stirrer, electromagnetic, 115 V, with stand and stirbar............cccccccviiini i, 45300-01
Stirrer, electromagnetic, 230 V, with stand and stirbar..............cccccvvvvivvviiiiiiiiiieeieen, 45300-02
OPTIONAL REAGENTS
Potassium Hydroxide Standard Solution, 8 N ...................... 100 ML MDB .........cvvvvunnes 282-32
Sodium lonic Strength Adjustor, bulk powder ...........cccccevvvvvvievveennnn. 454 Qg ., 44515-01
SUIFUFIC ACI, ACS ..o 500 ML ..oooviiiiiiieee, 979-49
OPTIONAL APPARATUS
Pipet, TENSEt, 0.1 10 1. 0 ML ....eeiiiieiiiieeciee ettt vee et e e eane e neas 19700-01
Pipet Tips, for 19700-01 TenSette Pipet.........ccccovivvriiiereeeeniniiiine 50/pKg ...evvveeeenen 21856-96
Scoop, Measuring, 0.5 gram.........coooiii i 907-00
SCOo0pP, MEASUNNG, 0.2 GIAIMS ... ..uuuiuiiiiiiiiiitieitaareeaeaeaarasabe e beeeesressessesseessssssreessesssaseees 638-00
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LOW RANGE SODIUM IN PURE WATER
(10 to 3000ug/L Nat)

This low range sodium test requires special conditioning
procedurespotassium chloridelectrolyte, and accurate
temperature measurements. It is important to thoroughly read the
procedure and accompanying notes as well astrapling and
Storagesection before proceeding. Complete the 9-hour
conditioning step before the calibration step (Seetion 1.4.2n
pageld).

Note: This test is for low range analysis only. If the electrode is
conditioned to a low sodium concentration (as in this procedure),
placing it in a concentrated Na* sample (10 mg/L or higher) will
swamp the electrode with sodium ion. Should this occur, repeat the
overnight conditioning step described in Section 1.4.2 on page 14.

Notes
Prior to performing the test, prepare a 10 mg/L*IStandard. Use
a Class A pipet to dispense 10 mL of 1000 mg/L*dsandard
into a 1.0 L volumetric flask. Dilute to the mark with deionized
water. This is a 10 mg/L Nastandard.

Be sure to measure millivolt potentials of all sodium standards at
the same temperature £0.5 °C. Also, the sample and standards
must be measured at the same temperature, £1 °C. This procedure
keeps temperature error to a minimum by using a spiked additions
method of calibration. Even so, the analyst should use room
temperature 100 mg/L Nastandard.

One recommendation is to use a temperature bath slightly above
room temperature (25 °C) to equilibrate the standard temperature
and sample temperature before measuring mV potentials. Use a
laboratory grade thermometer to monitor the temperature. A one
degree centigrade difference may result in as much as a 0.4 mV
inaccuracy. This temperature variation will, in turn, decrease
accuracy of concentration measurements.
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LOW RANGE SODIUM IN PURE WATER (10 to 3000

continued

ug/L Nat),

ANALYSIS PROCEDURE

Method 8359

1. Install the Potassium2. Connect the
Chloride Electrolyte Gel combination sodium

Cartridge in the
Platinum Series
Combination Sodium
Electrode.

Note: Only the
senslON ™4 Meter may

be used for this analysis.

electrode to the meter.

Note: Ensure the
electrode has been
conditioned for at least
8 hours in Sodium
Electrode Storage
Solution before its initial
use.

3. Prime the electrode 4. Condition the
by pushing the dispenseelectrode in sodium

button until gel comes
out of the reference
junction. Rinse excess

electrode storage
solution for a minimum
of 1 hour before use.

gel from the tip and the Then condition in

outlet.

28

0.10 mg/L sodium for at
least 8 hours.

Note: To make 100 mL of
0.10 mg/L Na* standard,
use a TenSette™ Pipet to
deliver 0.10 mL of

100 mg/L Na* into a
100-mL volumetric flask
and dilute to the mark.
Mix well.



LOW RANGE SODIUM IN PURE WATER (10 to 3000 pg/L Na*),

continued

5. Accurately measure 6. Pour the water in the7. Remove the

400 mL of deionized
water into a plastic
500-mL graduated
cylinder.

Note: The deionized water
must be at room
temperature. Temperature
variation causes
inaccurate measurements.
Calibration and sample
measurements should be
taken at the same
temperature +0.5 °C.

cylinder into a 600-mL
plastic beaker. Add the

electrode from the
0.10 mg/L sodium

i
!

-

8. Using a TenSetf@
Pipet, add 0.4 mL of
10 mg/L Sodium

contents of one Sodium standard, dispense gel, Standard Solution to the

lonic Strength Adjustor
powder pillow to the
solution.

Add a large stir bar
(50.8 x 7.9 mm) to the

beaker. Place the beaker

on an electromagnetic
stirrer and begin stirring
at a moderate rate.

Note: Stirring at a
constant, moderately fast
rate speeds response and
improves accuracy. For
very accurate work,
especially at low levels
when extended stirring
may occur, use the
electromagnetic stirrer
listed under REQUIRED
APPARATUS. Using any
other stirrer requires an
insulating pad to minimize
heat transfer to the
sample.

and rinse excess gel
away with deionized
water. Place the

solution in the beaker.
(This makes 400 mL of
0.010 mg/L or 1Qug/L

electrode in the 600-mL sodium.)

beaker, submerging the
tip below the solution
surface.
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Allow the electrode to
condition for 15 minutes
in this solution before
proceeding.



LOW RANGE SODIUM IN PURE WATER (10 to 3000 pg/L Na*),

continued

9. Turn onthe meter by 10. PressSETUP and

pressing/O. Press
SETUP. Pres€ENTER
until BNC appears.
PressEXIT.

use theUP ARROW key
to scroll toStabilizing.
PressENTER. Use the
keypad to edit the
display to 0.1 mV/min.
Pres€ENTER to accept
the value. PreseXIT.

Note: To measure pH with
a 5-pin connector, change
the setting to 5-pin.

11. PresdSE mvV until
mV is displayed. The
mV potential should be
displayed.

30
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= sension”

Stabilizing...

12. When the display
stabilizes Gtabilizing...
no longer appears in the
display) record the
potential and the
temperature of the
standard.

If the electrode is
conditioned properly, the
mV potential should not
change more than

0.1 mV every minute. If
the potential drifts one
direction more than

0.1 mV every minute,
leave the electrode in the
600-mL beaker until the
drift has slowed.

If the electrode drifts
10 mV or more in the
positive direction (for
example, from -175 to
-165 mV), repeat

steps 5-11except do not
dispense electrolyte gel
again as directed in
step 7

Note: Use a lab grade
thermometer to measure
the temperature to 0.5 °C.



LOW RANGE SODIUM IN PURE WATER (10 to 3000 pg/L Na*),

continued

READ

enter

13. PressSE mv to

14. PresstheAL key. 15. Use the number

o
11

READ
enter

i
l

-

16. Pipet the

toggle to concentration CAL? will be displayed. pad to edit the display tocorresponding additional

units.

Note: A concentration ENTER.

reading may be displayed. The display will show:
Disregard and proceed.  giandard 17

Scroll topg/L and press match the concentrationvolume of 10 mg/L Na

of solution in the 600  standard inrable 1,
mL beaker (1Qug/L). (step 20.4 mL of
This is the concentration10 mg/L N&). Wait the
of step lin the Low time specified infable 1
Level Sodium to allow the membrane
Calibration table below. to respond. Enter the
PressENTER. The concentration (inug/L)
display will show in Table 1, (step 2
Stabilizing..., then 20 ug/L) by using the
Standard 22 number pad to edit the
display, and then

Note: The pH/ISE meter pressingENTER.

will select a stable reading
according to the 0.1
mV/min signal stability
parameter entered in this
procedure. This reading is
stable when Stabilizing...
no longer appears in the
display.
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LOW RANGE SODIUM IN PURE WATER (10 to 3000 pg/L Na*),

continued

READ
enter

17. Repeastep 16by 18. Remove the

100 mg/L N& standard deionized water,
listed inTable luntil all blot dry.
seven standards have

Note: Save the solution in
been read by the meter the 600-mL beaker with

and entered. The meter (ne 2.00 mg/L Na* for later

will display Store?. calibration checks.
Pres€ENTER to store

the calibration and

return to reading mode.

Note: If an error message

19. Accurately
adding the additional  electrode from the last measure 400 mL of
volumes of 10 and standard, rinse well withsample into a 500-mL

and graduated cylinder.

Note: The sample must
be at the same
temperature as the
standard solution in the
600-mL beaker used to
perform the calibration.

20. Pour this 400 mL

of sample into a 600-mL
beaker. Add a magnetic
stir bar, place the beaker
on an electromagnetic
stirrer. Stir at a moderate

rate.

Note: If the electrode is

sodium concentration,
errors may result and
reconditioning to lower
sodium levels will be

is displayed see required.

TROUBLESHOOTING, on

page 65.

Note: To review your

calibration points, press

the REVIEW key. Scroll

with the UP arrow to obtain

the mV potential and

concentration of each

point entered.

Table 1
- Vol. 10 mg/L Vol. 100 mg/L Concentration
P Na* Standard Added Na* Standard Added pg/L Time

1 0.40 mL 10 until mV stabilizes
2 0.40 mL 20 10 min.
3 1.2mL 50 10 min.
4 0.2 mL 100 5 min.
5 0.4 mL 200 5 min.
6 1.2mL 495 5 min.
7 1.5mL 1977 5 min.
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LOW RANGE SODIUM IN PURE WATER (10 to 3000 pg/L Na*),

continued

sension”

21. Addthe contents of 22. Place the electrode23. Then read the
one Sodium lonic into the sample. sodium concentration
Strength Adjustor from the display after it

Powder Pillow. Wait 10 minutes toallow i o o eanilizing...

electrode to condition to
the low level sodium in

solution. display). This is the

sample concentration.
Record this value.

no longer appears in the

Note: If the sodium
concentration is outside
the 10 to 2000 pg/L
calibration range, press
the ISE mV key. If the mV
reading is greater than the
mV at 2000 pug/L Na*,
analyze the sample using
the procedure for Potable,

Ground, and Irrigation
Water. If the mV reading is
less than the mV reading
of the 10 pg/L standard,
there is less than 10 pg/L
Nat* in the sample.

Sampling and Storage

Accuracy Check

Analyze immediately after sampling. If immediate analysis is
impossible, cool samples to 4 °C and analyze within six hours.

Checking Electrode Response

To verify electrode response at these low levels of sodium, the
millivolt potential should increase upon each addition of

100 mg/L N&. Using the Low Level Sodium procedure, at least a
4.0 mV increase should be observed fretap 1to step 2

(10 pg/L to 20pug/L Na*). Each additional spike should increase
the mV reading substantially from the previous change. If this is
not the case, check the purity of the standard used. If this is not
the problem, the electrode is probably not conditioned for low
sodium levels.
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LOW RANGE SODIUM IN PURE WATER (10 to 3000 pg/L Nat),
continued

Checking Calibration Accuracy

1. Fill the 500-mL graduated cylinder to the 400-mL mark with
deionized water.

2. Pour this solution in a 600-mL beaker and add a stir bar.

3. Pipet 0.2 mL of 100 mg/L Sodium Standard into the 600-mL
beaker.

4. Add the contents of one Sodium lonic Strength Adjustor
powder pillow and place on an electromagnetic stirrer.

5. Rinse the calibrated electrode before placing in solution.
Measure the concentration of the solution. The reading
should be approximately 5@y/L.

Also, the beaker with the 20Q@y/L Na* standard used in the
calibration may be used as a check on the calibration. It should
read close to 2000g/L.

Checking Accuracy of Sample Measurement

To check the accuracy of the sample measurement, a spike of
standard may be added to the sample and percent recovery
calculatedTable 2shows volumes of 100 mg/L Ndo be added

for the proper spiking of samples. Following this is a calculation
of percent recovery. For the Platinum Series Sodium
Combination Electrode the calculated percent recoveries should
be 90-100%.

Table 2 Spiking Volumes of 100 mg/L Standard

Measured Sample Conc. Vol. of 100 ppm Std. CXV

Na* (pg/L) added to sample

10 to 49 0.1 mL 10

50to 99 0.2 mL 20

100 to 299 0.4 mL 40

300 to 599 1.2mL 120

600 to 2000 2.0 mL 200

1000 to 2000 4.0 mL 400
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LOW RANGE SODIUM IN PURE WATER (10 to 3000 pg/L Nat),
continued

Percent Recovery
Calculate the percent recovery using the formulas below:

M = Calculated mass of sodium present in the sample after the spike (in
micrograms)

S = Sample reading (in mg/L Na*)

C = Concentration of standard used to spike in mg/L

V = Volume of standard used in spike in mL

E = Expected concentration reading after addition of spike
A = Actual concentration reading after adding spike

R = Percent recovery (should be 90-100%)

M = S x 400 + (C x V)*

il verd
400 +V

A

R = ke 100%
*Use the numbers frorable 2
Method Performance

Precision

In a single lab using a standard solution of|2BL and two
electrodes with a singleen$0N4, a single operator obtained a
standard deviation of 1.83 mg/L NeEach electrode was exposed
to seven test solutions with no rinsing in between and with a
default stability of 0.1 mV/min.

Interferences
The Sodium ISA is formulated to remove most interferences.
Silver is a major interference.
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LOW RANGE SODIUM IN PURE WATER (10 to 3000 pg/L Nat),
continued

REQUIRED REAGENTS

Description Unit Cat. No
Potassium Chloride Reference Electrolyte Gel Cartridge ................. 17/ o] (o I 25469-02
Sodium lonic Strength Adjustor Powder Pillows .......................... 100/pKg ..cvvvveeennnee 44515-69
Sodium Standard Solutions 100 mg/L astNa...........cccceevveeeee. 1000 ML ..oevninnnnnnns 23181-53
Sodium Standard Solutions 1000 mg/L astNa..........cccccecuvnnnnne 500mL ............... 14749-49
Water, EIONIZEA. .......cciiiiiiiiiiiie e AL i 6..272-5
REQUIRED APPARATUS
Bottle, Wash, 500 ML ... e e e e e e e e e 620-11
Combination Sodium Electrode, Platinum Series, BNC cOnnector...........ccoeeevvvveivnnnens 51925-00
sen$0N™4 Laboratory PH/ISE MELET ........c.cucurceeeeeeeeeceeeeeeeeeeeeeee st 51775-00
Beaker, 600 mL, POIYPrOPYIENE.......cooveeeeeeeeeee e 1080-52
Cylinder, graduated, 500 mL, pOIYPrOPYIENE ........uvviiueeiiiiiiiiiiiiiiiiiin e 1081-49
Pipet, TENSEt®, 0.1 10 1.0 ML ....oocviiiiiiciiecrie ettt ereeeereeeree e, 19700-01
Pipet Tips, for TenSette Pipet .........ccooooviiiei, 50/pKkg ..o 21856-96
Stirbar, 22.2 X 4.8 MM 8 X 3/16”) ..eeveviieeiiieei e 45315-00
Stirbar, 50.8 X 7.9 MM (18 X 3/10") ..eeeeiiiiiiiiiieieeee e 20953-55
Select one based on available voltage:

Stirrer, electromagnetic, 115 V, with stand and stirbar..........cccccoovvvvvviiieiviiiiiieeiinnn, 45300-01

Stirrer, electromagnetic, 230 V, with stand and stirbar..........c.ccceevvvvviiiieiiiiiiiieeinnnne, 45300-02
OPTIONAL REAGENTS
Sodium lonic Strength Adjustor (ISA), powder ..........cccceeeeeieeeeeennn. 454 9 .. 44515-01
Water, EIONIZEA. ........cuiiiiiiiiiieie e AL . 6..272-5
OPTIONAL APPARATUS
Water Bath, CIrCUlating .........oooooiiii i ———— 26163-00
Flask, volumetric, poly, 50 ML .......oooiiiiiii 14060-41
Flask, volumetric, poly, 100 ML ......ooooriiiii 14060-42
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SECTION 3 ANALYTICAL METHODS (mV meters)
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DIRECT MEASUREMENT METHOD BY GRAPHING

Figure 3

Most modern pH/mV/ISE meters, including the Haem$on™?2
andsen$0N4, allow the user to perform calibrations for the
species and concentration range of interest. Once calibrated, the
meter will give a direct reading of the concentration for that
species. Unlike many meters, which are limited to linear
calibrations, thesen$ON2 andsen$ON4 meters can cover a
larger concentration range that has both linear and non-linear
electrode response regions. Theea$0N meters will then
accurately calculate the concentration from the electrode
potential and display the concentration directly in user-selected
units such as ppm, mg/L, M, etc.

When the user only has access to a pH/mV meter, the user can
still obtain results with the use of semi-log graph paper, plotting
concentration (on the Y log axis) vs. potential (in mV, on the X

axis). Procedures for graphing these data are described below.

Examples of calibration curves are showrFigure 3and
Figure 4,below.

Typical Calibration Curve
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SODIUM CONCENTRATION
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DIRECT MEASUREMENT METHOD BY GRAPHING, continued

Figure 4 Low Level Calibration Curve
-100 —
S |
E -110
g’ -120 |—
|_
z
W -130 [
(o]
O -140 |—
L
o
Q -150 [~
3
o -160 |-
-
4470 \ \
10 102 10° .
SODIUM CONCENTRATION (Mg Na’)

Required Apparatus and Solution for Direct Measurement Method
e Combination Sodium Electrode
*  mV or mV/pH meter
* Magnetic stirrer and stir bars
* Plastic beakers, 50- or 100-mL
¢ Sodium Standard solutions, to cover range of interest
¢ Sodium ISA powder pillows, or Sodium ISA powder

*  Ammonium Chloride Reference Electrolyte Gel Cartridge
(if not using a Hach meter with built-in dispenser)

* Semilogarithmic Graph paper, two to five cycles
(if not using an ISE meter capable of nonlinear calibrations)

Preparing Standards for Direct Measurement Method
The concentration and number of standards to prepare depends on
the sample concentrations. If the samples all have simildr Na
concentrations and are in the linear region of the probe (above
1 mg/L Na or above 16 M), use a short direct method of two
standards (one or two powers of ten, or decades, apart in
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DIRECT MEASUREMENT METHOD BY GRAPHING, continued

concentration) that bracket the expected sodium level. To cover a
wider range of sodium concentrations, or to go below 1 mg/L

(104 M), use multiple standards. S&gure 3 and Figure 4.
Standard solutions can be purchased or prepared by serial dilution
of a concentrated sodium solution. Hach standards of 1000 ppm,
100 ppm, and 0.1 M are available; dReplacement Parts

To prepare your own standards:

1. Measure 100 mL of the concentrated standard (e.g.,
1000 mg/L N&) into a 1-liter volumetric flask.

2. Fill to the mark with deionized water. Mix. This is a tenfold
dilution of the original (e.g., 100 mg/L). Pour the solution
into a 1-liter plastic container to store. Label the container.

3. Repeat the dilution using the first tenfold dilution (e.g., 100
mg/L) to prepare another tenfold dilution (e.g., 10 mg/L).

4. Repeat, diluting each dilution, to cover the lowest expected
level (e.g., 0.01 mg/L Naor 10 M).

Notes

A 100-mg/L sodium standard solution can be prepared by
adding 0.2542 g sodium chloride (analytical reagent grade,
oven-dried at 140 °C) to a 1000-mL volumetric flask and
diluting to the mark with deionized water.

The serial dilutions also could be done from a 0.I-M
standard, producing 1M, 103 M, 104 M, and so forth.

Sodium concentrations can be expressed in units of moles/L,
or mg/L of sodium. For example, 2300 mg/L Ngodium) is
equivalent to 1&moles/L (M).
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DIRECT MEASUREMENT METHOD BY GRAPHING, continued

Preparing a Calibration Curve

1. Measure 25 mL of a 2. Add the contents of 3. Add a magnetic stir 4. Place the electrode
standard solutionina one Sodium ISA powderbar, place the beaker onin the standard.
graduated cylinder and pillow, or add 0.4 g of a magnetic stirrer and

pour into a 50- or Sodium ISA powder.  begin stirring at a
100-mL beaker. moderate rate. Allow
most of the powder to

Note: Select standards
covering the range of
interest. In the linear
response region of the
electrode, or to cover a
wide concentration range,
one standard per decade
is usually used. For
measurements in the
nonlinear range, use
standards which bracket
the expected range. The
more points used, the
better the accuracy.

dissolve.

5. When a steady 6. Preparethe next 7. Remove the 8. Immerse the
reading is obtained, standard solution as in electrode from the electrode in the
record the potential. steps land2. previous solution, rinse new solution.

with deionized water
and blot dry with a paper
towel.
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DIRECT MEASUREMENT METHOD BY GRAPHING, continued

Repeat Steps1-9

for all Standards

9. Record the 10. Repeat steps 1-9 11. Plot the potentials 12. Draw a best-fit line

potential when the for all standards to be vs. sodium through the points. With

reading is stable. used for the calibration concentrations on concentrations above
curve. semilogarithmic graph 1 mg/L (7x10° M) there

paper. Concentration  should be a straight line
goes on the log axis andwith a slope of

may be plotted as mg/L 58 +3 mV/decade
(ppm), moles/L, pNg,  (at 25 °C).

orany con\_/enlen_t Note: The best-fit line also
concer_ltratlon unit. can be determined by
Potentials are plotted  jinear regression analysis,
on the linear axis; see an option on many
Figure 5on page45. calculators and the Hach
pH/ISE Meter. The
regression analysis
provides a correlation
coefficient and the slope
of the line. With these two
factors, sample
concentrations can be
calculated from the
measured potentials.
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DIRECT MEASUREMENT METHOD BY GRAPHING, continued

Procedure

1. Measure 25 mL of 2. Add the contents of 3. Add a magnetic stir 4. Remove the
sample with a graduatedone sodium ISA powderbar, place the beaker onelectrode from the
cylinder. Pouritintoa pillow or 0.4 g of ISA  amagnetic stirrer and previous solution, rinse
50- or 100-mL beaker. powder. begin stirring at a with deionized water, or
moderate rate. a portion of the next
sample, and blot dry
with a paper towel.

5. Place the electrode 6. Determine the

in the sample. Record sodium concentration
the potential whena  from the calibration
stable reading is curve. See the
obtained. example below.
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DIRECT MEASUREMENT METHOD BY GRAPHING, continued

Example:

A water sample was measured with the sodium electrode using
the above procedure. The electrode potential was 100 mV. What
is the sodium concentration of the sample?

a. Locate the sample potential on the linear axis.

b. Draw a horizontal line from the potential on the linear
axis to the calibration curve.

c. From that point on the curve, draw a vertical line down to
the concentration logarithmic axis.

d. Read the point on the logarithmic axis as the sample
concentration.

Figure 5is an example of a calibration curve. The electrode
potential is located on the linear axst€p 8 108 mV. A
horizontal line is drawn to the calibration curnadp h). A
vertical line is drawn down to the logarithmic axistép ¢. The
sample concentration is 15 mg/L sodiustdp d.

Figure 5 Linear Calibration Curve
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DIRECT MEASUREMENT METHOD BY GRAPHING, continued

REQUIRED REAGENTS

Description Unit Cat No.
Ammonium Chloride Reference Electrolyte Gel Cartridge .............. 2/pkg ..o 25958-02
Sodium lonic Strength Adjustor (ISA), powder pillows ............... 100/pKg ...vvvvvvennnnes 44515-69
Sodium Standard Solutions

(0 [0 N 43T R PPPEER 1000 ML ....cevvveee. 23181-53

000 N o ¢ T 7 RPN 500mL ....ccoeeneeees 14749-49
Water, dEIONIZEd. .......ccoiiiiiiiiiiiiiie e 40L i, 272-56
REQUIRED APPARATUS
Beaker, 50 mL, polypropylene.........cccccccvviieii each ................ 1080-41
Bottle, Wash, 500 ML ... e e e e 620-11
Combination Sodium Electrode, Platinum Series, BNC ..................... each.............. 51925-00
Cylinder, graduated, 25 ML, POIY .....ovviiiiiiiiiiiiiiiiiieeeeeeeeeeeeee e each ........ccee.e. 1081-40
sen$0ON™1 Portable PH/MVY METET ...........c.c.ceueeeeeeeeeeceeeeeeeeeee e eeee e 51700-00
Stir Bar, 22.2 X 4.8 CM8 X 3/16") «.eeeeeiiieiiiieiiee ettt 45315-00
Select one based on available voltage:

Stirrer, electromagnetic, 115 V, with stand and stirbar...........ccccoovvvvvvvvieiiiiiiiieeinnnn, 45300-01
Stirrer, electromagnetic, 230 V, with stand and stirbar............ccccovvvvviiiieeiiiiiiieeiinnn, 45300-02
Semi-log Graph Paper, 2 CYCIE ......c...uiiiiiiiee et 23062-00

OPTIONAL REAGENTS

Sodium lonic Strength Adjustor, bulk powder ............ccccvvvevieviieennnn. 454 g ..o, 44515-01
OPTIONAL APPARATUS

Cylinder, graduated, 25 ML, POIY .....oovviiiiiiiiiiiiiiiiiiieeeeeeeeeee e each ....cocccoveen, 1081-40
Pipet, TeNSetf®, 0.1 10 1. 0 ML ..ocviiiiiiiiiecie ettt 19700-01
Pipet Tips, for 19700-01 TenSette Pipet.........ccccovcvviivieeeeeeniniiinnee 50/pKg ...evvveeeeeen 21856-96
Scoop, measuring, 0.5 gram.........ccooviiiiiii e, 907-00
SCOo0OpP, MEASUNNG, 0.2 GIAIMS ... ..uuuiieiitiieiiititieaebeiraearaeaeeaaaesbeeseseessessessssssssssreesaessseeeees 638-00
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LINEAR CALIBRATION WITH TWO STANDARDS

Linear calibration with two standards is a frequently used
calibration method for direct measurement. The two-point
calibration may be quickly and easily repeated during each series
of measurements. The two standards are chosen in the expected
concentration range of the samples. They often differ in
concentration by one decade.

Note: The two-point calibration should be used only in the linear region.
See Measuring Hints.

1. Measure 25 mL of 2. Stir. Place the 3. Rinse and blotthe 4. Calculate the
standard 1. Pour into a electrode into the electrode dry with a calibration slope using
beaker. Add one powdersolution. Record the  paper towel and repeat equation 1 below.
pillow or 0.4 g of potential when it steps land2 with

Sodium ISA powder.  stabilizes. standard 2.

5. Determine the 6. Rinse and blotthe 7. Dispense electrolyte 8. Calculate the sample
sample concentration byelectrode dry with a if necessary. Measure concentration using
measuring 25 mL of ~ paper towel. Place the the potential. equation 2 below.
sample into a beaker analectrode into the Replace the electrolyte
adding one powder stirring sample. cartridge cap when the
pillow or 0.4 g of cartridge is removed
Sodium ISA powder. from the electrode.
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LINEAR CALIBRATION WITH TWO STANDARDS, continued

Equation 1

P ke
“log C, —log C,
Where:

S = slope in mV/decade
E; and E, = potentials of the standards

C, and C, = the sodium concentrations of standards 1 and 2
Equation 2

C, = C,x 10 S

X
AE = E,—E,;
Where:
E, = sample potential
E, = standard potential
C, = sample concentration

C, = standard concentration

S =the electrode slope

Example

Standard 1 (@ = 10.0 mg/L and its potential (= 113.2 mV.
The slope is 58.1 mV/decade.

The sample potential (fF=136.9 mV

AE =136.9-113.2=23.7 mV

C, = 10 mg/Lx 1023.7/58.1= 256 mg/L
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LINEAR CALIBRATION WITH TWO STANDARDS, continued

Periodically remeasure the standard and compare it with the
calibration value. If the potential of the standard has changed, the
offset potential has changed and a new calibration should

be done.

If sample temperature and electrode slope are reproducible, the
one-standard calibration may be used more often. The
two-standard calibration is required when temperatures vary.

REQUIRED REAGENTS

Description Unit Cat No.
Ammonium Chloride Reference Electrolyte Gel Cartridge............... 2/pkg..oeeiiiiiiins 25958-02
Sodium lonic Strength Adjustor (ISA), powder pillows................ 100/pKkg......cccce..... 44515-69
Sodium Standard Solutions
LO0 MG/L ittt 1000 ML..ccveeeernnnes 23181-5:
000 N ¢ T 7 500 mL......ccceee. 14749-4
Water, EIONIZEM ... e r e e eb e 40L..cccciinnn.nn 6...272-5
REQUIRED APPARATUS
Beaker, 50 mL, pOIYPropylene ..............ueeeeeeiiiiiieiiiiiiieeeeeeeeeeeeeeee e each.......ccccuee.e. 1080-4
2T 0) 1 LTIV = 1] o TR 010 1 o 1 PR 620-1
Combination Sodium Electrode, Platinum Series, BNC...................... each........c........ 51925-0(
Cylinder, graduated, 25 ML, POIY..........cocoeiiiniiiiiiii s each.......coceeunnne 1081-4
sen$0N™1 Portable PH/MY MELET .....vvvieiiiiiieeeiieeeeeeeeee ettt e e e e e e e eees 51700-00
Stir Bar, 22.2 X 4.8 CM78 X 3/167) ..eeeeeeeeei e e e et 45315-00
Select one based on available voltage:
Stirrer, electromagnetic, 115 V, with stand and stirbar..........cccccoeevii i, 45300-01
Stirrer, electromagnetic, 230 V, with stand and stirbar............cccoooveeieiiiiiiie . 45300-0z
OPTIONAL REAGENTS
Sodium lonic Strength Adjustor, bulk powder..............oooeeeeiiiiieenn. 454 9. 44515-01
OPTIONAL APPARATUS
Pipet, TeNSet®, 0.1 10 1. 0 ML.....cccieiiiiieece ettt ete et e e e ereeereea 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ..........uvvvvvivivvviiiininiiiiniiininn, 50/pKg..ceveeiiinninnns 21856-9
Scoop, Measuring, 0.5 gramM .........coviiiiiiiiiieee e, 907-(
Scoop, MeasUring, 0.2 GraIMS ....coooiiiiei e e 638-
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KNOWN ADDITION METHOD USING pH/mV METERS

Procedure

l

1. Measure 50 mL
of sample with a

graduated cylinder.
Pour into a beaker.

In the known or standard addition method, a known amount of
sodium solution is added to the sample and the original sodium
level is calculated from the change in potential. This technique
requires the electrode slope to be known and the measurements to
be in the linear region. A calibration curve is useful to show the
linear region of the probe and provide the slope. $ar$ON™4
provides a program that automatically calculates results with a
standard addition method. The method described below is only
necessary if a pH/mV meter is used.

This method may be used when only a few samples are to be
analyzed. The known addition method may be used without a
calibration curve.

Best results are obtained when the sodium level is roughly
doubled by the standard addition. Therefore, the sampl&][Na
should be roughly known, either from prior knowledge with the
sample type or estimating it from the potential, using direct
measurement (a calibration curve).

2. Add the contents of 3. Place the electrode 4. Record the mV
two powder pillows or into the sample. potential when it
0.8 g of Sodium ISA, stabilizes.

add a stir bar, place the

beaker on a magnetic

stirrer and begin stirring.
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KNOWN ADDITION METHOD USING pH/mV METERS, continued

ovlor T ] = | R KA e
O mEs [ mE

5. Use acalibration 6. Using equation 1 and7/. Add the calculated 8. Record the potential

curve (sedmigure 5o0n  example 1, below, volume of standard into when it stabilizes.
page4b) to estimate the calculate the volume of the stirring sample. Calculate the sample
sample sodium sodium standard neede% e . concentration using

. ote: Using fairly .
concentration from to roughly double the ., entrated standards ~ €9uations 2 and 3 and
the potential. [Na*]. will change the total example 2, below.

solution volume less
because smaller volumes
are added. Addition
volumes of 1% or less of
the sample volume are
assumed in the calculation
below.
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KNOWN ADDITION METHOD USING pH/mV METERS, continued

Equation 1:

C

X
_ “sample
Vstandard - C

\Y

sample

standard

Where V = volume and C = concentration

Example 1

How many mL of a 100-mg/L sodium standard are needed when
the electrode potential of a 50-mL sample suggests the
approximate sodium concentration is 1 mg/L?

1x 50
standard ~ 100 = 0.50mL

\Y

Add 0.5 mL of sodium standard to the sample.

Equations 2 and 3:

\% C

C _ standard X standard
Na+ = AE/ S
Vsample x (10 -1)
AE = E2—E1
Where:

E, and B = the first and second potentials measured
S = the electrode slope (a positive value)

Cna' = the sodium concentration in the sample
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KNOWN ADDITION METHOD USING pH/mV METERS, continued

Example 2
The sample potential is 87.6 mV. Upon adding 0.20 mL of
2300 mg/L (0.1 M) standard the potential goes to 110.6 mV.

AE = 110.6—87.6 =23.0 mV

Vstandard = 0-20 mML; Gyandarg = 2300 mg/L

Vsample = 50 mL

Slope S was experimentally determined to be 56.6 mV/decade.
Cnas = (0.20 x 2300)+ [50 x (1023.0/56.6 - 1)]

Cnas = 5.90 mg/L
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KNOWN ADDITION METHOD USING pH/mV METERS, continued

REQUIRED REAGENTS

Description Unit Cat No.
Ammonium Chloride Reference Electrolyte Gel Cartridge............... 27 o] (o PSR 25958-02
Sodium lonic Strength Adjustor (ISA), powder pillows................ 100/pKkg.....ccccee..e. 44515-69
Sodium Standard Solutions

(0010 o T RS 500 mL......ccceee. 23181-5.

000 N o ¢ T4 USSP 500 mL......ccceee. 14749-4
ATz UL o (=TT ] o174 =T [P 378 L, 272-5
REQUIRED APPARATUS
Beaker, 50 mL, poIYPropylene ...........uevveeveeviiiieieeiiiieeeeeeeeieeeeeeeeee e each.......ccccuueee. 1080-4
Bottle, Wash, 500 ML .......oooiiiiii e ——— 620-1
Combination Sodium Electrode, Platinum Series, BNC connector.....each................. 51925-0(
Cylinder, graduated, 25 ML, POIY......ccooeiiiiiii each.....cocccevvennnn, 1081-4
SEN$0ON™L POrtable PH MELET ..........cooveeieeeeeeeeeeeeeee e 51700-00
SeN$0N™2 Portable PH/ISE METET ...........c.coveveeeeeeeeeeeeeeeeeeeee et eeeeeeesese s s en e 51725-00
sensON™3 Laboratory pH Meter ..., 51750-00
Stir Bar, 22.2 X 4.8 CM78 X 3/16") ...eeeeeee e i e e e et eee ettt 45315-00
Select one based on available voltage:

Stirrer, electromagnetic, 115 V, with stand and stirbar..........cccccoeeoii i, 45300-01

Stirrer, electromagnetic, 230 V, with stand and stirbar..........ccccceeeiii i, 45300-02
OPTIONAL REAGENTS
Sodium lonic Strength Adjustor, bulk powder.............ooooeiiiiiiiiieennn. 454 g.eeeeeeeiee, 44515-01
OPTIONAL APPARATUS
Cylinder, graduated, 25 ML, POIY......ccooiiiiiiii each.....cocccevvinnn, 1081-4
Pipet, TeNnSetf®, 0.1 10 1. 0 ML ....ccoieiiiiiiieieecie ettt re 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ..........vvvvvevviviviviiniiiiiiiinininn, 50/pKg..cevveiiinninnns 21856-9
Scoop, Measuring, 0.5 gramM .........oooviiiiiiiiieee e, 907-(
Scoop, MEasUring, 0.2 gramMS ......ccoiiiii e 638-
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SECTION 4

ELECTRODE MAINTENANCE

The Platinum Series Combination Sodium electrode contains a
sensing bulb and a liquid reference junction optimized for
performance in saline solutions. This sensitive instrument has
been designed to give trouble-free use, but requires careful
handling to extend longevity. This section explains methods for
cleaning and storing the Platinum Series Combination

Sodium electrode.

4.1 Storing the Electrode:

Proper electrode storage requires different approaches based on
how long the electrode will be stored, how quickly the electrode
needs to be brought to working condition, and the type of sample
being measured. Storage affects the ammonium chloride
electrolyte gel, the Ag/AgCl reference element, and the sensing
bulb. Do not allow the electrode to dry out; this may permanently
reduce performance.

Do not leave the electrode in solutions with low sodium
concentrations for extended periods (especially deionized and
ultrapure water). This can shorten electrode life.

Intermittent storage—Store the electrode in either Sodium
Storage Solution (1 M sodium chloride), or a sodium standard
solution in the range of samples being measured with ISA added.
Before measuring a new sample, refresh the reference electrolyte
gel by clicking the dispenser several times. Carefully rinse the
electrode to prevent contaminating the sample.

Overnight storage and longer-term storage—When not used

for up to one week, store the electrode in a small volume of
Sodium Storage Solution (1 M sodium chloride), or a sodium
standard solution with ISA added. Fill the electrode cap half full
with standard solution and insert the electrode end into the cap for
temporary storage or for field transportation. In the laboratory,
store the electrode in a beaker of standard. Prior to use, click the
electrolyte gel dispenser. A dilute gel/storage solution will
initially be ejected from this tube. The reference gel of thicker
viscosity will follow. Eliminating the dilute gel/storage solution
will guarantee continuity of the reference junction with the
sample. Blot the reference junction with a tissue to clearly see
that the electrolyte gel, not gel diluted with storage solution,

is emerging.
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SECTION 4, continued

Shelf Storage—For very long-term storage, store the electrode in
sodium electrode storage solution. If storing longer than two
weeks, replace the electrolyte cartridge before using and reprime
the reference electrode.

4.2 Cleaning the Electrode
A contaminated bulb or fouled electrode may cause slow
response times. Clean the electrode only after conducting the
steps described IBECTION 6 TROUBLESHOOTING when
the electrode is known to be dirty. According to the instructions
below, clean the electrode according to the type of contaminant
present:

General contamination—Immerse the electrode tip in

0.1 N Hydrochloric Acid followed by immersionin 0.1 N Sodium
Hydroxide and again in 0.1 N Hydrochloric Acid, each for a
2-minute period. Rinse with deionized water and soak in
deionized water for at least 15 minutes.

Oils and fats—Immerse the electrode tip in a detergent solution
such as Alconox™. Use a soft brush or ultrasonic bath if
necessaryAvoid scratching the bulb.

Organic films—Use an appropriate solvent, such as methanol
or acetone.

After cleaning, refresh reference half-cells by pumping fresh
electrolyte through them. If the electrode has been sitting in a
sample for several weeks, the reference gel will become diluted.
In this case, discard the cartridge and replace it with a fresh one.

If these steps fail to improve electrode response, replace
the electrode.
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SECTION 5 ELECTRODE THEORY

5.1 Theory of Operation
The glass sensing membrane in the probe is in contact with an
internal filling solution and the external sample solution. A
constant potential is maintained inside the glass bulb due to the
fixed ion concentrations of the internal filling. The outer,
hydrated surface of the glass bulb can exchange sodium ions with
the sample solution, setting up a potential which is proportional
to the concentration of sodium ions in solution.

A reference electrode is required to complete the electrical circuit
through the pH/mV meter, and establish a stable, reproducible
potential. In the complete electrochemical cell consisting of the
reference and indicator half cells, only the potential across the
sensing membrane should vary.

The measured cell potential is related to the sodium ion
concentration by the Nernst Equation:

E = E°- Slogap,

Where:

E = measured cell potential in millivolts

E° = “standard” electrode potential

S = 2.3RT/F, slope factor dependent on temperature
ang = activity of sodium ions

Typical electrode response to sodium ions fromt 1\
(2300 ppm) to 16 M (0.023 ppm) is shown iifrigure 6.
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SECTION 5, continued

Figure 6 Low Level Calibration Curve
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5.2 Temperature Effects
The formula for potential given above indicates that the slope of
the response, and therefore the actual potential, depends on the
temperature. Normally all standards and samples should be
measured at the same temperature (within 1 °C).

The change in the slope of the electrode response can be
temperature corrected if manual calibration curves at different
temperatures have been made. Some pH/mV/ion meters have a
provision for entering the “isopotential” point (if known) for the
electrode. This is the theoretical point at which all temperatures
give the same potential. However, as the electrode standard
potential and the slope change with temperature, correcting for
just the slope is not accurate. The best method is to have a
constant temperature for all measurements.

Very accurate work may require the use of a temperature bath for
standards and samples. Maintain the temperature several degrees
above the ambient temperature. With the sodium electrode, a 1°C
change in temperature causes 0.3% change in slope.
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SECTION 5, continued

5.3 Response Time
The response of the sodium electrode may take from 2—4 minutes
to reach 99% of its total response for decade changes in sodium
concentration. Response times with smaller concentration
changes generally will be longer and can be minimized by proper
stirring and conditioning. Experiment to determine the proper stir
rate. Generally, conditioning the electrode in sodium standards
(containing Sodium and Potassium ISA) near the concentration to
be measured provides fastest equilibrilfigure 7 shows the
electrode response for various changes in [Na+]. If the electrode
response is slower than usual, try cleaning the glass membrane.
SeeSection 4.2 Cleaning the Electrade

Figure 7 Calibration Chart Recording
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5.4 lonic Strength Effects

The probe actually senses sodium ion activity, not concentration.
The activity (the thermodynamic “force” of the ions) is related to
the concentration:

ana = Cna X F

Where:

apng = activity of sodium ions

Cna = concentration of sodium ions

f= activity coefficient
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SECTION 5, continued

The activity coefficient varies with ionic strength (a measure of
total number of ions in the solution). Because the sodium
concentration is usually what is measured, control of the ionic
strength is a part of most procedures. Control the ionic strength
by having all standards and samples at the same ionic strength.
The activity coefficients are then equal for all measurements, and
a calibration curve of concentration vs. potential (mV) can be
plotted and used instead of activity vs. potential.

Raising the ionic strength to a high value by ionic strength
adjustors is a common method of insuring that all samples have
the same ionic strength. This high value minimizes the influence
of sample ionic strength variation on sample measurement.
Sodium ionic strength adjustors, which are concentrated salt
solutions containing a base to raise the pH, are added to standards
and samples before measurement.

The most commonly used ionic strength adjustor for sodium
measurements is made from ammonium chloride and ammonium
hydroxide. Hach offers an improved Sodium/Potassium ISA with
a lower blank level, in convenient powder form, available in unit-
dose powder pillows or bulk powder.

If a liquid ISA is preferred, the conventional ammonium ion
based solution can be prepared as follows:

a. Dissolve 20 g analytical reagent-grade ammonium
chloride in 50 mL of deionized water.

b. Add 27 mL of concentrated ammonium hydroxide.

c. Dilute to 100 mL with deionized water. This ISA is used
by adding 1 mL ISA per 50 mL of sample or standard.
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SECTION 5, continued

5.5

Interferences

The sodium glass membrane responds to ions other than sodium,
so interferences exist. Typically, electrode response to another ion
increases the potential, causing a positive error. The response to
other ions can be semi-quantitatively determined through the
Nicholsky equation, an extended Nernst equation:

E=E°+ (RT/ZF) In [aNa + KNaX X ax]
Where:

ay = the activity of the interfering ion
Knax = the selectivity coefficient for the interfering ion relative to sodium.

The value of the selectivity coefficient should be small to reduce
the interference. A major advantage of the Hach Sodium
electrode is the reduced interferences from other ions compared
to the standard sodium selective glass (NAS 11-18). If the
electrode is exposed to high levels of interferences, soaking in
Sodium Electrode Storage Solution or 1 M sodium chloride will
help remove the adsorbed ions from the glass membrane.

The major interferences are silver and hydrogen ions. Hydrogen
ion concentration is reduced by the ISA, which raises the pH. If
the samples are extremely acidic, or have a high buffer capacity,
check that the sample pH is above 9 after adding ISA. If
necessary, ammonium hydroxide can be added to the samples to
raise the pH. The electrode potential will not be affected if the
[H+] is about 1000-fold less than the [Na+], or the pH should be 3
to 4 units higher than the pNa.

Selectivity coefficients at 18 M Na* (mixed solutions) are:

K ., .=5x10"
Na / K

K . L =2%x107°
Na'/ NH,

K . ,210
Na'/ Ag
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SECTION 6 TROUBLESHOOTING

6.1 General Troubleshooting
The most important principle in troubleshooting is isolating the
components of the system and checking each in turn. The
components of the system are the 1) Meter, 2) Electrode,
3) Standard, 4) Sample, and 5) Technique. Also refdatde 3
Troubleshooting Checklist

Meter

The meter is the easiest component to eliminate as a possible
cause of error. Hach meters have an instrument checkout
procedure in the instruction manual and a shorting strap for
convenience in troubleshooting. Consult the manual for complete
instructions and verify that the instrument operates as indicated
and is stable in all steps.

Electrode
1. Rinse the electrode thoroughly with demineralized water.

2. Check the electrode operation (slope). If the electrode fails
this procedure, re-soak the sodium electrode as directed in
Section Section 1.3.2 Preparing the Reference Half.Cell

3. Repeat the slope checkstep 2

4. If the stability and slope check out properly, but measurement
problems persist, the sample may contain interferences or
complexing agents, or the technique may be in error. See the
Standard, Sample, and Technicgextions, below.

5. Before replacing a “faulty” electrode, or if another electrode
is not available for test purposes, review the instruction
manual and be sure to:

¢ Clean the electrode thoroughly.

* Prepare the electrode properly.

* Use proper filling solutions, ISA, and standards.
* Measure correctly.

¢ Review the Troubleshooting Checklist.
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SECTION 6, continued

Standard

The quality of results depends greatly upon the quality of the
standards. ALWAYS prepare fresh standards when problems
arise—it could save hours of frustrating troubleshooting! Errors
may result from contamination of prepared standards, quality of
dilution, deionized water, or a numerical error in calculating the
concentrations. Do not confuse sodium and sodium

chloride standards.

The best method for preparing standards is serial dilution. An
initial standard is diluted, using volumetric glassware, to prepare
a second standard solution. The second is similarly diluted to
prepare a third standard, and so on, until the desired range of
standards has been prepared. Hach has a variety of sodium
standards available.

Sample

If the electrodes work properly in standards but not in the sample,
look for possible interferences, complexing agents, or substances
that could affect response or physically damage the sensing
electrode or the reference electrode. If possible, determine the
composition of the samples and check for problems.SR=xion
Section 5.5 Interferences

Technique

Check the method of analysis for compatibility with your sample.
Direct measurement may not always be the method of choice. If a
large amount of complexing agents are present, known addition
may be best. If the sample is viscous, analate addition may solve
the problem.

If working at low levels, follow the low-level measurement
technigue. Also, be sure that the expected sodium concentration
is within the electrode’s limits of detection.

If problems persist, review operational procedures and instruction
manuals to be sure that proper technique has been followed.
RereadSection 1.6 Measuring Hinend the procedures section.
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SECTION 6, continued

Table 3 Troubleshooting Checklist

Symptom

Possible Cause

Remedy

Slow Response

Glass needs to be
conditioned

Soak in storage solution or standard with ISA.

Glass bulb is coated

Clean bulb.

Corroded glass bulb

Soak in hydrochloric acid for 15 minutes. Ensure the
reference electrolyte tube is capped on combination
electrodes. Recondition the electrode as described
in Cleaning the Electrode.

A pH electrode is
connected to the 5-pin
connector.

Disconnect pH electrode.

Low slope or no
slope

Standards made
incorrectly

Prepare new standards and check procedure.

Glass bulb or internal
stem is cracked

Check electrode response; replace electrode if
necessary.

pH is too low

Verify pH is > 9 after each ISA addition.

ISA not used

Add ISA to each Sample and standard.

Insufficient conditioning

Condition overnight in storage solution.

Noisy, unstable
readings

Samples and standards
at different temperature

Allow solutions to come to room temperature slowly
before measuring.

Electrode not connected
to meter

Ensure electrode is properly connected.

Air bubbles in reference
electrolyte tubing

Purge air bubbles-depress and turn dispenser knob
several times.

A pH electrode is
connected to the 5-pin
connector.

Disconnect pH electrode.

Drift in reading

Temperature of sample is
changing

Allow samples and standards to reach the same
temperature.

Incorrect reference
electrolyte used

Ensure Ammonium Chloride Electrolyte gel is being
used.

Glass bulb is coated

Clean electrode.

A pH electrode is
connected to the 5-pin
connector.

Disconnect pH electrode.
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ELECTRODE SERVICE REQUEST QUESTIONNAIRE

w

o o &

10.

11.
12.

13.

14.

15.

16.

17.

18.

What is the catalog number of the electrode?
What model of meter is the electrode being used with?

What is the complete lot code of the electrode (located on the
electrode cable)?

What is the date the electrode was purchased?

How long has the electrode been in use?

What types of samples are being tested?

What is the temperature of the samples being tested?
How often is electrode being used?

How is the electrode being stored between uses?

What are the millivolt readings in standards that are a decade
apart for ISE electrodes?

What is the slope of electrode during a typical calibration?

If the electrode is new, has it been conditioned according to
the manual?

If the electrode has been in use, what maintenance has been
performed as suggested in the manual?

Describe the suspected problem or failure of the electrode.

When calling for telephone support it will be helpful to have
your meter, electrode, and buffers/standards, along with this
completed questionnaire, near the phone before calling.

Did you use ISA in all samples and standards?

Did you use the low range method for drinking water samples
below 3 mg/L sodium?

Is the sample above 1.0 mg/L sodium (the linear range of
the electrode)?
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GLOSSARY

Acid — a chemical compound that contributes hydrogen ions
(H+) to an aqueous solution or causes the pH to be less than 7.0.

Acidic — A solution or system with a pH less than 7.0

Activity — The measure of work performed by an ion as it
moves through a system. The activity is dependent upon the
concentration of all ions in the system and the charge associated
with the ion.

Alkali — A solution or system with a pH greater than 7.0

Alkalinity — Capacity of water to accept hydrogen ions’{H
Indicates presence of carbonate (2@ bicarbonate (HCQ),
and hydroxyl (OH) ions.

Anion — A negatively charged ion (i.e., NQ CI).

Base —A chemical compound that contributes hydroxide ions
(OH) to an aqueous solution or causes the pH to be greater
than 7.0

Buffer —
1) A compound, mixture of compounds, or solution which, when
added to a system, changes pH to a specified, known value.

2) The ability of a solution or system to resist change in pH if
either an acid or a base is added.

Buffering capacity — A measurement of the amount of acid or
base which can be added to a solution before the pH changes.

Cation — A positively charged ion (i.e., Nit, Ca™).

Conditioning — The process of preparing an electrode for use
by soaking the electrode in a solution with a pH and ionic
strength similar to the sample. Conditioning allows the hydrated
layer, necessary for accurate measurements, to form.

Decade —Any two standards with a concentration ratio of 10.
For example:

Concentration of the higher standard _
Concentration of the lower standard
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GLOSSARY, continued

Dilution factor — A numerical value by which results must be
multiplied in order to obtain the actual value of the sample. For
example, if 1 mL of sample is diluted to 10 mL, then the result
obtained must be multiplied by 10 to obtain the value for the
sample before dilution.

Electrolyte — A solution made of dissolved ions that is used to
facilitate electrical conductance and ionic transport. The
composition is usually potassium chloride (KCI), sodium chloride
(NaCl), ammonium chloride (NECI), or ammonium sulfate
((NH4)2S0y).

Free-flowing reference junction —The point on the electrode
where reference gel is freely dispensed without obstruction by
frits or other materials.

Hydrated layer — A layer that forms at the glass/liquid

interface. Chemically similar to the sample being measured
(especially in samples of low ionic strength), the formation
characteristics of this layer depend upon the type of glass, the age
of the glass, the previous usage history of the glass, the
temperature and ionic strength of the aqueous solution, etc.

Inert — Does not react with other substances.

lon — An atom, group of atoms or molecule that is electrically
charged as the result of gaining or losing electrons. An ion
resulting from the gain of electrons becomes negative (anion),
while an ion resulting from the loss of electrons becomes
positive (cation).

lonic strength — A measure of the concentration of any ion in
solution, usually expressed in moles per liter.

Occasional use —nfrequent use where the probe is subjected to
test conditions just long enough to obtain a proper reading.

pH — A relative numerical measurement of the acidic, neutral, or
alkali nature of a solution or system. Mathematically defined as
the negative log of the hydrogen ion concentration.
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GLOSSARY, continued

Potential — The capacity of a system to perform work. When

two ions of opposite charge are separated by a distance, there is a
potential developed from the tendency of the ions to come back
together. Each ion exerts work to come back together. The
amount of work needed by each ion to come back together is

the potential.

Reference junction —The point on the electrode where
reference gel is dispensed.

Routine use —Typical use following regular, frequent routines,
but not continuous as with an in-line monitoring process.

Salt — An ionic compound.
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GENERAL INFORMATION

At Hach Company, customer service is an
important part of every product we make.

With that in mind, we have compiled the
following information for your convenience.
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HOW TO ORDER

By Telephone: By Mail:
6:30 a.m. to 5:00 p.m. MST Hach Company
Monday through Friday P.O. Box 389

(800) 227-HACH Loveland, Colorado 80539-0389
(800-227-4224) US.A.

By FAX: Ordering information by E-mail:
(970) 669-2932 orders@hach.com

Information Required

® Hach account number (if available) © Billing address
®  Your name and phone number ® Shipping address
®  Purchase order number ® (Catalog number

® Brief description or model number ®  Quantity

Technical and Customer Service (U.S.A. only)

Hach Technical and Customer Service Department personnel
are eager to answer questions about our products and their use.
Specialists in analytical methods, they are happy to put their
talents to work for you. Call 1-800-227-4224 or E-mail
techhelp @hach.com.

International Customers

Hach maintains a worldwide network of dealers and distributors.
To locate the representative nearest you, send E-mail to
intl@hach. com or contact:

In Europe, the Middle East, or Mediterranean Africa:
Hach Europe, S.A./N.V.; Namur, Belgium
Telephone: (32)(81) 44.71.71; FAX: (32)(81) 44.13.00

In Canada, Latin America, the Caribbean,

the Far East, the Indian Subcontinent, Africa

(except Mediterranean Africa), or the Pacific Basin:

Hach Company World Headquarters; Loveland, Colorado, U.S.A.
Telephone: (970) 669-3050; FAX: (970) 669-2932
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REPAIR SERVICE

Authorization must be obtained from Hach Company before
sending any items for repair. Please contact the Hach Service
Center serving your location.

In the United States:

Hach Company

100 Dayton Ave.

Ames, Iowa 50010

(800) 227-4224 (U.S.A. only)
Telephone: (515) 232-2533
FAX: (515) 232-1276

In Canada:

Hach Sales & Service Canada Ltd.
1313 Border Street, Unit 34
Winnipeg, Manitoba

R3H 0X4

(800) 665-7635 (Canada only)
Telephone: (204) 632-5598

FAX: (204) 694-5134

E-mail: canada@hach.com

In Europe, the Middle East, or in Mediterranean Africa:
Hach Europe, S.A./N.V.

Chaussée de Namur, 1

B-5150 Floriffoux (Namur), Belgium

Telephone: (32)(81) 44.71.71

FAX: (32)(81) 44.13.00

In Latin America, the Caribbean,

the Far East, the Indian Subcontinent,

Africa (except Mediterranean Africa) or Pacific Basin:
Hach Company World Headquarters,

P.O. Box 389

Loveland, Colorado 80539-0389 U.S.A.

Telephone: (970) 669-3050

FAX: (970) 669-2932
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WARRANTY

Hach warrants most products against defective materials or
workmanship for at least one year from the date of shipment;
longer warranties may apply to some items.

HACH WARRANTS TO THE ORIGINAL BUYER THAT HACH
PRODUCTS WILL CONFORM TO ANY EXPRESS WRITTEN
WARRANTY GIVEN BY HACH TO THE BUYER. EXCEPT AS
EXPRESSLY SET FORTH IN THE PRECEDING SENTENCE,
HACH MAKES NO WARRANTY OF ANY KIND WHATSOEVER
WITH RESPECT TO ANY PRODUCTS. HACH EXPRESSLY
DISCLAIMS ANY WARRANTIES IMPLIED BY LAW,
INCLUDING BUT NOT LIMITED TO ANY WARRANTY

OF MERCHANTABILITY OR FITNESS FOR A

PARTICULAR PURPOSE.

LIMITATION OF REMEDIES: Hach shall, at its option, replace
or repair nonconforming products or refund all amounts paid by
the buyer. THIS IS THE EXCLUSIVE REMEDY FOR ANY
BREACH OF WARRANTY.

LIMITATION OF DAMAGES: IN NO EVENT SHALL HACH

BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL
DAMAGES OF ANY KIND FOR BREACH OF ANY WARRANTY,
NEGLIGENCE, ON THE BASIS OF STRICT LIABILITY,

OR OTHERWISE.

This warranty applies only to Hach products purchased and
delivered in the United States.

Catalog descriptions, pictures and specifications, although
accurate to the best of our knowledge, are not a guarantee
or warranty.

For a complete description of Hach Company’s warranty
policy, request a copy of our Terms and Conditions of Sale
for U.S. Sales from our Customer Service Department.
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HACH COMPANY HACH EUROPE

WORLD HEADQUARTERS Chaussée de Namur, 1

P.O. Box 389 B-5150 Floriffoux (Namur), Belgium
Loveland, Colorado 80539-0389 Telephone: (32)(81) 44.71.71
Telephone: (970) 669-3050 FAX: (32)(81) 44.13.00

FAX: (970) 669-2932

FORTECHNICAL ASSISTANCE, PRICE INFORMATION AND ORDERING:

In the U.S.A. - Call toll-free 800-227-4224

Outside the U.S.A. - Contact the HACH office or distributor serving you.

On the Worldwide Web - http://www.hach.com; E-mail - techhelp@hach.com




	SPECIFICATIONS
	SAFETY PRECAUTIONS
	SECTION 1 GETTING STARTED
	1.1 Electrode Description
	1.2 Electrolyte Description
	1.3 Preparing the Electrode for Use
	1.3.1 Combination Electrode Components
	1.3.2 Preparing the Reference Half Cell
	1.3.3 Preparing the Sensing Bulb

	1.4 Conditioning the Electrode
	1.4.1 Normal Conditioning (For routine measurements in samples 1 mg/L Na+ or greater):
	1.4.2 Low Ionic Strength Conditioning (For measurements in samples containing less than 1.0�mg/L ...

	1.5 Checking the Sodium Electrode
	1.6 Measuring Hints

	SECTION 2 APPLICATIONS (sension2 & 4 meters)
	SODIUM IN POTABLE, GROUND, & IRRIGATION WATER
	LOW RANGE SODIUM IN PURE WATER (10 to 3000 mg/L Na+)

	SECTION 3 ANALYTICAL METHODS (mV meters)
	DIRECT MEASUREMENT METHOD BY GRAPHING
	LINEAR CALIBRATION WITH TWO STANDARDS
	KNOWN ADDITION METHOD USING pH/mV METERS

	SECTION 4 ELECTRODE MAINTENANCE
	4.1 Storing the Electrode:
	4.2 Cleaning the Electrode

	SECTION 5 ELECTRODE THEORY
	5.1 Theory of Operation
	5.2 Temperature Effects
	5.3 Response Time
	5.4 Ionic Strength Effects
	5.5 Interferences

	SECTION 6 TROUBLESHOOTING
	6.1 General Troubleshooting


	ELECTRODE SERVICE REQUEST QUESTIONNAIRE
	GLOSSARY
	GENERAL INFORMATION
	HOW TO ORDER
	REPAIR SERVICE
	WARRANTY

