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CODE : 1041368100

HORIBA 65 ] ]|—10C COMBINATION TYPE ION
SELECTIVE ELECTRODE INSTRUCTION MANUAL

The combination type ion selective electrode is a 3-in-1 electrode that combines a tip type ion electrode and reference
electrode. Because you do not need to deal with two electrodes (the ion electrode and the reference electrode), this is
anextremely handy way to take ion concentration measurements.The ion electrode section uses a tip type electrode in a
convenient structure that allows easy removal and replacement. Using combinations of the various types of tips, you can
make many types of ion measurements with this single electrode. The reference electrode is a double junction structure
with free selection of internal solution. This has the merit of minimizing contamination of the sample liquid from internal
solution outflow, and minimizing electrode potential disturbances. The moveable sleeve type liquid junction ensures
there is no blockage of the internal solution, and minimizes liquid junction potential.

Be sure to read these instructions carefully before using the equipment to ensure correct usage of the ion electrode.

1. Contents of the Package

e Electrode mainunit e 1 (Arubber cap is attached to the tip type ion electrode section at shipment.)
e package - Electrode tips e 1 (The number of tips is listed in the individual specifications table below.)

e Syringe e 1 (ImL)

o Tip Type Electrode Instruction Manual =~ ++--+ 1 (Contains an explanation of the standard liquid adjustment method,

detection characteristic diagrams, etc.)
e Instruction manual e 1

2. Specifications
@ Common specifications
o Temperature range . 0to 50 degrees C.
o Internal electrode . Ag/AgCl (silver/silver chloride) electrode
e Internal solution (Inner tube) . 3.33 mol/L KCl gel solution (Cat. No. 330)
(Outer tube) . Differs depending on the type of ion being measured. (Listed in the individual specifications
table).
‘e Liquid junction (Inner tube) . Multi-aperture high density polyethylene resin
(Outer tube) . Moveable sleeve
o Material of the parts that come in contact with the liquid
. Poly vinyl chloride resin, polysulfone resin
*Cannot be used with samples that contain organic solvents (such as acetone, tetrahydrofuran, etc.)

@ Indiual specifications
Accessory Tip i
Model | Type Elecirode ggﬁ";::;fﬂ"" Range Interfering lons Reference Electrode (Outer Tube)
Model i %3 F ok
lon Type (Nomberof Tips) | (3 Slope (mV/activity decade) * Selectivity Constant Type of Internal Solution
@ 0.4~35,000mg/L CI- NO+, F-, HCO+, SO, PO#=1000
#GS60-10C | #7660 (1~10° mol/L C) PLE SCN-=03 MnO:=0.1 Lmol/L KNO:
l _ @ pH3~11 (350mg/LCI) | Br=0.03 S0, ST, Ag*, He**
“ (Lpiece) | ) 50my —Not possible (in 10 mol/L CI) (100 g/L KNOY)
#6561-10C | #7661 v ?ﬁ:&?ﬁ%ﬁ?}?ﬁ o= 3.33mol/L KCl
"~ (1 piece) @ pH4~10 (20mg/LF") (250 g/LKCD)

@ -59mV (within the concentration range)

@ 0.62~62,000mg/LNOs™ | SO+ =1000 &L £ CH:COO~=300

#OSBLI0C #7681 (1~10°mol/LNOs) | F=200 CI'=40 NO:=3 tmol/L KCl

o | |27 00 |0t G0 bl | g
#6582-10C | #7682 ®?i0f;§?ﬁ%?;rigl/(];)K+ E}ggg}jﬁgﬂ’ Ca™, e, Ba™ 3.33mol/L NaCl
K+ (2 pieces) %;ﬂsgxfl (3.9mg/LK*) | NH+#=70 Cszi:§0'4Rmbc:171?§+) (200 g/L KNOS)
o[ |G e N0 i g e




(*1) Thisis the allowed pH range for the measured
ion concentration value given inside the brackets.
(The pH range varies slightly depending on the
ion concentration).

(*2) This is the change in the electrode potential
when the ion concentration becomes 10 times
denser (at 25 degrees C.)

(*3) When the concentration of coexisting ions
exceeds the selectivity constant for the
measured ion concentration, they will affect the
electrode potential and make measurement
impossible. (The effects of the other ions
becomes smaller as K becomes larger, or
when the ion concentration in the sample
liquid increases.)

(% 4) The type of internal solution that can be used is not
limited to the listed solutions. Other solutions may
be used if the outflow does not disturb the
electrode potential, and does not generate any
electric potential differences between liquids.

3. The Electrode

Cable

Rubber sleeve

% Electrode cap
§ Internal solution

filling opening

Rubber stopper

Connector (outer tube section)

Protective cover

i
I
| Protective cap

Electrode
connector

(BNC connector) '

Rubber cap

Remove cap
when in use

. Protective pipe

Tip type ion electrode

Figure 1. The combination type ion electrode

4. Preparations
@ Manufacturing the internal solution
A commercially available guaranteed reagent grade reagent
is used for manufacturing the internal solution. Measure the
quantity of reagent given in the brackets in the internal solution
column of the individual specifications table. Put it in a 1 liter
flask and add pure (deionized) water to fill the flask. (An
accuracy level of = 2 g is adequate when measuring the
reagent.)
@ Manufacturing the standard solution
The procedure is described in-the instruction manual for the
tip type ion electrode.

5. Before Usage

@ Remove the protective cap.

© Remove the rubber stopper from the internal solution filling
opening. With the electrode inverted, use the syringe to remove
the internal solution.

® Use the syringe to fill the tube with the internal solution
manufactured instep 4.(1).

@ Remove the protective pipe. (Verify that the rubber cap is
attached to the tip type ion electrode section.)

(® If any crystals from the internal solution stick to the liquid
junction, soak the crystals with pure (deionized) water until they
dissolve, then wipe away any water droplets with gauze or tissue
paper.

® Stand the rubber cap end of the electrode on a desk or other
horizontal surface and press it down two or three times until the
internal solution startsto come out. (Figure 5)

1. Check that the rubber stopper for the
internal solution filling opening has been
removed.

2. Make sure that the rubber cap is attached
for the tip type ion electrode section. If this
operation is performed with the tip electrode
attached, it maycause damage to the
electrode.

Note:

(@ Wash the electrode well with pure (deionized) water. Wipe
away any water droplets with gauze or tissue paper.

Remove the rubber stopper. Insert the tip type ion electrode
and attach theprotective pipe.

© Condition the electrode under the following conditions to
prepare it for measurement. The solid state membrane
electrodes #6560 (CI") and #6561 (F-) do not require any special
conditioning. Before starting the measurements, soak the
electrode in the high concentration standard liquid for
approximately 3 minutes.

Type of Electrode Conditioning Liquid Soak Time
1 mol/L KNO: solution
#6581(NOs™ A .1H
(NO<) (100g/L KNO) ppro%. 258
0.1 mol/L KCl solution
#6582 (K* A . 12H
&) (75g/L KC) pPrOX. ZoH
#6583 (Ca*") Tap water Approx. 3Hr




6. Measuring
Preliminary checks
Remove the protective cap.
If the internal solution level is low, remove the rubber stopper for the internal solution filling opening and add more internal solution to the outer tube.
The measurement method
Create a calibration curve for the electrode using 2 or 3 types of standard solutions with 10fold differences in concentration. This step is both for
preparing the calibration curve, and also for verifying operation. The next step is to make quantitative measurements of the sample solutions using
one of the following methods.
(a) Direct Potentiometric Methed
(b) Known Addition Method
(¢) Known Subtraction Method
(d) Potentiometric Titration Method
Consult the JIS K 0122 standards (General Rules for lon Electrode Methods) which covers each of these measurement techniques in detail. Here
is a brief overview of (a) the Direct Potentiometric Methed.
With the Direct Potentiometric Methed, you first create a calibration curve using two types of standard solutions with ion concentrations slightly
higher and slightly lower than the ion concentration in the sample solution. You then measure the electric potential in the sample solution, and
arrive at the quantification value using the calibration curve,

OO

@ Measurement operations (Also refer to the instruction manual for the tip type ion electrode)
(D  Wash the electrode well using pure (deionized) water, and wipe away any water droplets using gauze or tissue paper.
@  Stir the solution at a constant speed (approximately 300 to 500 rpm) using the magnetic stirrer.

If there is no supporting electrolyte in the test sample, or the concentration of the supporting electrolyte is too low, stirring the
mixture too strongly will cause electric potential differences between the liquids and may make the electrode potential of the
reference electrode unstable.

Note:

®  Immerse the electrode in the sample liquid. Be sure to keep the surface of the internal solution of the electrode above the surface level of the sample liquid.

o When taking measurements, remove the rubber stopper from the internal solution filling opening of the electrode and
leave the internal solution cavity open to the atmosphere.

¢ The detection characteristic of the electrode varies with the temperature. You must maintain the standard liquid and the
sample liquid at the same temperature during measurement.

Note:

@ After measurements are completed
(D Wash the electrode well with pure (deionized) water to remove any sample liquid, and completely remove any water droplets with gauze or tissue
paper.
(@ Firmly plug the internal solution filling opening with the rubber stopper.
(@  Attach the protective cap. (Make sure that the protective cap is completelydry.)

7. Storage
@ Short-term storage
If you will be using the electrode again the next day, store the electrode by soaking it in the conditioning liquid used in step 5.(9). Store solid state
membrane electrodes #6560 (C17) and #6561 (F-) by soaking them in pure (deionized) water.
® Long-term storage
(@D Remove the tip electrode from the combination type electrode and attach therubber cap.
(@  Attach the protective cap. (Make sure the protective cap is completely dry.)
@  Store the tip type electrode together with the combination type electrode in a dry state.
@ The next time you use the electrode, start from the procedures given in section 5. "Before Usage".
8

. Regular Maintenance

@ If the electrode is used for long periods, the internal solution in the outer tube of the reference electrode may be contaminated by the sample
liquid,or become diluted. Replace the internal solution for the reference electrode using steps 5.(2) to (3) once every one to five weeks.,

@ Theideal outflow of the internal solution is a slight oozing from the liquid junction. If the outflow is excessively small, then the electrode potential
of the reference electrode will become unstable and will be more greatly affected by the stirring. When this happens, use steps 5.(4) to (7) to
increase the outflow of the internal solution from the liquid junction. (Figure5.)

Make sure that the rubber cap is attached for the tip type ion electrode section. If this operation is performed with the tip electrode
aitached, it maycause damage to the electrode.

Note:



9. Supplementing the Internal Solution (Inner Tube)

Because the inner tube is sealed there is very little reduction in the amount of internal solution in the inner tube. For short-term
usage of several months,there is no need to supplement the internal solution. However, for long-term usage, the internal solution will
need to be supplemented when the amount of liquid in the inner tube is reduced to approximately half. (The frequency of
replacement differs depending on the usage and storage conditions, however, when used at normal temperatures, replacement is
required approximately once a year. When supplementing the internal solution in the inner tube, it is necessary to disassemble the
electrode which will require special care.)

@® Supplement method

(Disassembly)

@ Remove the protective pipe and tip electrode from the combination type electrode, and attach the rubber cap to the tip electrode part.

@ Remove the rubber stopper in the internal solution (outer tube) filling opening, and use the syringe to extract the internal solution.

(® Twist the electrode cap with your hand and move it 5 to 10 cm toward the electrode connector. (Figure 3).

@ Holding the electrode cap with your hand, stand the electrode vertically on a desk or other horizontal surface and press it down
two or three times to release Body 1 from the inside of the electrode.

® Move the silicon tube of Body 1 down to expose the internal solution filling opening (inner tube).

® Using the syringe, fill the tube with gel type internal solution (#330) almost to the internal solution filling opening (inner tube).

(Assembly)

(@ Return the silicone tube to its original position and close the internal solution filling opening (inner tube). (Check that the
opening is completely sealed.)

@ Ifbody 1, body 2 and the liquid junction are dirty, wash and clean them with pure (deionized) water.

® Insert Body 1 into Body 2. (Check that the O-ring is firmly sealed.)

@ Return the spring to the top part of Body 1.

® Holding the rubber sleeve with your hand, twist the electrode cap approximately 90 degrees, and remove the rubber sleeve from
the electrode cap section. (Figure 4).

® Arrange the electrode cap so that the HORIBA logo is facing in the samedirection as the internal solution filling opening (outer
tube), and attach the cap to Body 2.

@ Hold the electrode cable (connector side) in your hand, and move the rubber sleeve close to the electrode cap. After positioning
the rubber sleeve so that it will fit in the hole of the electron cap, attach it to the electrode cap.

Fix the rubber sleeve in place by twisting it approximately 90 degrees.

@  Using the syringe, supplement the internal solution manufactured in step 4.(1).

@ Follow step 5.(6) to start the outflow of the internal solution from the liquid junction.

@  Store according to the steps given in item 7. "Short-term storage".

Cable
/ Rubber sleeve
Connector
Protective / Electrode cap
cover

Electrode connector

] / Spring
Internal solution Figure 3. Assembly step (3)
O-ring q filling opening
o Rubber stopper
Silicone tube ) (outer tube) @

Internal

solution

filing - Body 2

opening

Body 1 — /—7

Liquid
Tip type ion junction
4 electrode

Rubber cap Rubber cap

f\J
\& [ Figure 5. Starting the outflow

Figure 2. Assembly and disassembly diagram Figure 4. Assembly step (5) of the internal solution




