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Expanded readout

Use the EXP readout mode when you wish to see the
results with one additional decimal place of accuracy.
The EXP Key toggles the readout back and forth
between standard to expanded display. The table

below shows the result of using the EXP readout mode
for each of the six parameters.

Table 1. Accuracy of expanded readout

Accuracy
Range of
Parameter measurement Standard Expanded
readout readout

pH 0-14 pH 0.1 pH 0.01 pH
COND 0-1 mS/cm 0.01 mS/cm 0.001 mS/cm

1-10 mS/cm 0.1 mS/cm 0.01 mS/cm

10-100 mS/cm 1 mS/cm 0.1 mS/cm
TURB 0-800 NTU 10 NTU 1 NTU
DO 0-19.9 mg/i 0.1 mg/I 0.01 mg/l
TEMP 0-50°C 1°C 0.1°C
SAL 0-4% 0.1% 0.01%

Note that the salinity parameter is the only value not measured directly with its
own sensor. The U-10 obtains salinity by converting the conductivity value. if
large amounts of conductive ions other than salt-water components are present in
the sample, an error may occur. Be cautious when interpreting the salinity
results.
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16 Fresh water/salt water

Measuring fresh water or salt water?

The U-10 can be set to the salinity for either fresh water or salt
water when measuring DO. This is done by using the S.SET
Sub-Mode.

Measuring fresh water

Ch

®
Q,

First, use the MODE Key to put the U-10 in the
MAINT mode. Keep pressing the MODE Key to
toggle the lower cursor to the S.SET Sub-Mode.

Once you are in the S.SET Sub-Mode, use the
UP/DOWN Keys to select the salinity value. For
fresh water, set the salinity to 0.0%.
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3. Finally, press the ENT Key to complete the salinity
setting while in the S.SET Sub-Mode.

When the salinity setting has been made, switch
back to the MEAS mode by pressing the the
MODE Key.
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Measuring salt water

1. First, use the MODE Key to put the U-10 in the
MAINT mode. Keep pressing the MODE Key to
toggle the lower cursor to the S.SET Sub-Mode.

@ 2. For salt water, setitto A i.e., for auto-salinity.

The A setting should be sufficient for
measurements of normal sea water with a salinity
value close to 3.3%. For sea water of an unusual
salinity, however, and where the value is otherwise
known, you may wish set the value manually to any
salinity within the range of 0.0%-4.0%. (You may
also possibly want to use a manual setting if, for
example, the COND sensor is malfunctioning but it
is still desirable to take readings of the other
parameters.)

3. Finally, press the ENT Key to complete the salinity
setting while in the S.SET Sub-Mode.

back to the MEAS mode by pressing the the
MODE Key.

4. When the salinity setting has been made, switch

Section 2



18 After measurement

Section 2

After measurement: Cleaning and storing the

1. Turn OFF the power.

2. Wash the probe thoroughly with tap water. Be sure
to flush off all of sample solution from the probe.

Storing the U-10 for brief periods, i.e., about 1 week
or less:

Fill the calibration beaker with tap water and fit the
probe over it.

For longer storage

The pH sensor must always be kept moist. Fill the
small rubber cap with water and use it to cover the pH
sensor.

The KCl internal solution in the reference sensor
may seep out over time. Place vinyl tape around the
O-ring portion to prevent this.

If you are going to store the U-10 for a prolonged
period without using it, remove the battery from the
main unit.
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Calibrating the U-10

The U-10 Water Checker may be calibrated either manually or automatically.
The 4-parameter auto-calibration procedure is quite handy and should be
sufficient for most measurement operations.

Manual calibration for each of the four parameters is more accurate but,
of course, also more time-consuming. This method should be used for more
precise measurement. The manual calibration procedure is explained below in
detail, following the description of the auto-calibration procedure.

The auto-calibration procedure is extremely simple. The U-10 Water
Checker uses just a single solution to do a simultaneous calibration of four
parameters: pH, COND, TURB, and DO. Your U-10 comes with a bottle of
standard phthalate pH solution and a calibration beaker for this purpose.
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20 Auto-calibration

Auto-calibration procedure

Section 3

Fill the calibration beaker to about 2/3 with the standard
solution. Note the line on the beaker.

Fit the probe over the beaker, as illustrated. Note
that the beaker is specially shaped to prevent the DO
sensor from being immersed in the standard solution.
This is because the DO auto-calibration is done using
atmospheric air.

Calibration beaker

With the power on, press the MODE Key to put the unit
into the MAINT mode. The lower cursor should be on
the AUTO Sub-Mode; if it is not, use the MODE Key to
move the lower cursor to AUTO.

With the lower cursor on AUTO, press the ENT Key.
The readout will show {AL . Wait a moment, and the
upper cursor will gradually move across the four auto-
calibration parameters one-by-one: pH, COND, TURB,
and DO. When the calibration is complete, the readout
will briefly show £ad and then will switch to the MEAS
mode.

The upper cursor will blink while the auto-calibration
is being made. When the auto-calibration has
stabilized, the upper cursor will stop blinking.
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First, pH is being auto-calibrated

Then, COND is being auto-calibrated

Next, TURB is being auto-calibrated

Finally, DO is being auto-calibrated

Auto-calibration now ends

And the readout switches to the MEAS
mode

Note: If you wish to abort the auto-calibration for
any reason, press the CLR Key. The
parameters auto-calibrated so far will be
stored in memory.
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Auto-calibration error

After the DO auto-calibration, if the unit does not switch
to the MEAS mode as it should, and the readout shows
either £E~3 or E~4, an auto-calibration error has
occurred. Parameters will blink where an error

occurred.
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pH auto-calibration error

If this happens, re-do the auto-calibration. First, press
the CLR Key to cancel the error code.
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Then press the ENT Key to re-start the auto-calibration.
Restart the auto-calibration beginning again with pH.
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Manual (2-point) calibration procedures

For normal measurements, the 4-parameter auto-calibration
described above is sufficiently accurate. However, you may wish
to do a parameter-by-parameter, 2-point manual calibration of
one or more of the four parameters. This is recommended either
for high-accuracy measurements, especially when using the
expanded readout mode. It is necessary if a new probe is being
used for the first time.

Parameters to be calibrated manually.

pH e Zero (see page 24.)
e Span (see page 25.)

COND e Zero (see page 28.)
e Span (see page 29.)

TURB e Zero (see page 31.)
e Span (see page 31.)

DO e Zero (see page 32.)
e Span (see page 33.)

Parameters not to be calibrated.

Sample temperature
Salinity

Section 3



24 pH calibration

pH calibration

pH calibration on the U-10 is done using two commercially-
available standard solutions of different pH values, one for
the zero calibration, the other for the span calibration. Note
that the temperature characteristics of the various standard
solutions that are available may differ; therefore, before
using these two solutions to make the pH calibration,
carefully measure the temperature and determine the
temperature characteristics of each.

OOOO O

Section 3 @

Preparation

Wash the probe 2-3 times, using de-ionized or
distilled water. Place it in a beaker of each
standard solution.

. Zero calibration

Use a pH7 standard solution for the zero calibration.

Operation

1.

With the power on, press the MODE Key to put the
unit into the MAINT mode.

Press the MODE Key again to move the lower
cursor to ZERO.

Use the SELECT Key to move the upper cursor to
pH.

When the readout has stabilized, use the
UP/DOWN Keys to select the value of the pH 7
standard solution at the temperature of the sample.
Refer to Table 2 for pH values of standard solutions
at various temperatures.
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Press the ENT Key to complete the zero calibration
for pH.
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Table 2 pH values of standard solutions at various temperatures*

. Span calibration

Use either a pH4 or a pH9(10) standard solution for the
span calibration.

Operation

Use the MODE Key to move the lower cursor to SPAN.

As in Step 4. above in zero calibration, when the
readout has stabilized, use the UP/DOWN Keys to
select the value of the standard solution (i.e., either
pH4 or pH9) at the temperature of the sample.
Again, refer to Table 2 for pH values of standard
solutions at various temperatures.

Press the ENT Key to complete the span

calibration for pH.
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Temperature

<, °F  PH2 pH4® pH7° pH9° pH10° pH12'
0/ 32 167 4.01 6.98 9.46 10.32 13.43
5/ 41 167 4.01 6.95 9.39 10.25 13.21
10/ 50 1.67 4.00 6.92 9.33 10.18 13.00
15/ 59  1.67 4.00 6.90 9.27 10.12 12.81
20/ 68  1.68 4.00 6.88 9.22 10.06 12.63
25/ 77  1.68 4.01 6.86 9.18 10.01 12.45
30/ 86  1.69 4.01 6.85 9.14 9.97 12.30
35/ 95 1.69 4.02 6.84 9.10 9.93 12.14
40 /104  1.70 4.03 6.84 9.07 9.89 11.99
45/113  1.70 4.04 6.83 9.04 9.86 11.84

1.71 4.06 6.83 9.01 9.83 11.70

a : oxalate, b : phthalate, ¢ : neutral phosphate, d : borax,
e : carbonate, f: Sat.calcium hydroxide solution

* These pH valves are for Japanese standard solutions. Should you prefer to use
different standard solutions, be sure to make the proper adjustments in calibration.
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26 COND calibration

COND calibration

The U-10 can measure conductivity in the range of 0-100
mS/cm. Depending on the sample concentration, however,
the U-10 automatically selects the proper range out of its
three possible ranges of 0-1 mS/cm, 1-10 mS/cm, and 10-
100 mS/cm.

Therefore, if you are doing a manual calibration for
COND, this must be done for each of the three ranges.
However, since the zero point is common for all three

ranges, only the three one-point span calibrations need be
done separately.

Section 3
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Preparing the standard solution for COND
span calibration

This solution uses a potassium chloride as a reagent.
For greater accuracy, the solution should be freshly
prepared each time. If it is unavoidable to use a stored
solution, be sure to keep it tightly capped in a
polyethylene or hard glass bottle. The shelf life of this
solution is six months. Date-stamp the bottle for
reference. Never use a KCl standard solution that has
been stored for more than six months: the calibration
accuracy may be adversely affected.

Use potassium chloride powder of the best quality
commercially available. Dry the powder for two hours at
105°C, and cool it down, in a desiccator. Weigh out an
appropriate amount of dried and cooled potassium
chloride powder according to the table below. Make the
potassium chloride standard solution as shown.

Table 3 Making the potassium chloride standard solution

KCl standard  KCl weight  Conductivity* Ri‘g'?ber;t‘; g’e
solution g mS/cm mS/em
0.005N 0.373 0.718 0-1
0.05N 3.73 6.67 110
0.5N 37.28 58.7 10-100

* Value at the temperature, 25°C

To prepare the standard solution, use a 1-liter
volumetric flask. First, dissolve the KCI in a smali
amount of de-ionized or distilled water. Then fill the
flask with de-ionized or distilled water up to the 1-liter
line. Finally, shake the solution to mix it thoroughly.
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28 COND calibration

1. Zero calibration

This calibration is carried out in atmospheric air; no

solution is needed.

Preparation

Wash the probe 2-3 times, using de-ionized or
distilled water. Shake the probe to remove any
water droplets from the COND sensor. Then allow
it to dry by exposing it to fresh air.

Operation

OOO G

®

Section 3

1.  Use the MODE Key to move the lower cursor to
ZERO.

2. Use the SELECT Key to move the upper cursor to
COND.

3. Use the UP/DOWN Keys to set the readout to zero.

-
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4. Press the ENT Key. This completes the zero
calibration for COND.
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2. Span calibration

This procedure uses a standard solution of potassium
chloride. For best results, a fresh batch of the solution
should be prepared each time. See page 27 for details.

Preparation

Wash the probe 2-3 times using de-ionized or
distilled water. Following this, wash it 2-3 times in
the KCI standard solution you have prepared. Then
place the probe in a beaker of the KClI solution
maintained at a temperature of 25+5°C.

Operation

1.  Use the MODE Key to move the lower cursor to SPAN.

2. After the readout stabilizes, as you did for the pH
calibration, use the UP/DOWN Keys to select set
the value of the KCI| standard solution, referring to
the KCl table.

3. Press the ENT Key to complete the span
calibration for this COND range.

4. Repeat this procedure for the three ranges, using
each of three values of KCI standard solutions.
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Section 3

TURB calibration

Use good-quality de-ionized water, which may be
considered as having a turbidity of zero. If that is not readily
available, distilled water may be used instead. When doing
the turbidity zero calibration, it is particularly crucial that you
clean the probe thoroughly. Never use a dirty probe;
otherwise the calibration will be unreliable.

Preparing the standard solution for TURB
span calibration

1.
2.

3.

Weigh out 5.0 g of hydrazine sulfate.

Dissolve this in 400 m/ of de-ionized or distilled
water.

Then weigh out 50 g of hexamethylenetetramine,
and dissolve it in 400 m/ of de-ionized or distilled
water.

Mix these two solutions, add enough de-ionized or
distilled water to make 1,000 m/, and stir the mixed
solution thoroughly.

Allow this solution to stand for 24 hours at a
temperature of 25+3°C.

The turbidity of this solution is equivalent to
4000 NTUs. The shelf-life of this solution is six
months; i.e., this 4,000-NTU value will remain
accurate for a maximum of six months.

Each time you carry out this calibration, it is
necessary to dilute the 4,000-NTU standard
solution to prepare an 800-NTU standard solution
for calibration. To do this, measure out 50 m/ of
the 4,000-NTU solution into a 250-m/ measuring
flask.

It is recommended that you use a rubber
pipette aspirator for this. Then add de-ionized or
distilled water up to the 250-m! line.

The standard solution used here for the
turbidity calibration will precipitate easily.
Therefore, be sure to stir the solution thoroughly
before use.
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1. Zero calibration

Preparation

Wash the probe thoroughly 2-3 times using de-
ionized or distilled water. Shake off excess water
droplets, and then place it in a beaker of de-ionized
or distilled water.

Operation

1. Use the MODE Key to move the lower cursor to
ZERO.

2. Use the SELECT Key to move the upper cursor to
TURB.

3. After the readout has stabilized, set it to 0.0, using
the UP/DOWN Keys.

4. Press the ENT Key to complete the zero calibration
for TURB.

2. Span calibration

Preparation

Wash the probe thoroughly, using de-ionized or
distilled water. Shake off excess water droplets.
Then place it in a beaker of the 800-NTU solution
you have prepared for this purpose.

Operation
1.  Stir this 800-NTU span standard solution
thoroughly.

2. Use the MODE Key to move the lower cursor to
SPAN.

3. After readout has stabilized, i.e., about 60 to 90
seconds, set the readout to "800" NTU, which is
the value for this standard solution.

@ 4. Press the ENT Key to complete the span

ralihration for TIIRR Section 3
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Section 3

DO calibration

1.

Unlike the other calibration procedures, the solution for
the DO calibration cannot be stored for use; because
the amount of dissolved oxygen in the solution is
crucial, a fresh batch must be prepared each time, just
before it is used in the DO calibration.

Zero calibration

Use a solution of sodium sulfite dissolved in either de-
ionized water or tap water.

Preparation

1.

Add about 50g of sodium sulfite to 1,000 ml of
water (either de-ionized water or tap water will do).
Stir this mixtuer to dissolve.

2. Wash the probe 2-3 times in tap water, and place it

in the zero standard solution.
Operation

1. Use the MODE Key to move the lower cursor to
ZERO.

2. Use the SELECT Key to move the upper cursor to
DO.

3. After the readout has stabilized, set it to 0.0, using
the UP/DOWN Keys.

4. Press the ENT Key. This completes the zero

calibration for DO.
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2. Span calibration

Use either de-ionized water or tap water that has been
saturated with oxygen in air.

Preparation

1.  Put 1 or 2 liters of water in a container (either de-
ionized water or tap water will do). Use an air
pump to bubble air through the solution until it is
oxygen-saturated.

2. Wash the probe 2-3 times in tap water, and put it in
the span calibration solution.

Operation

1. First, be sure the U-10 is set for fresh water
readings. To do this, set the S.SET Sub-Mode to
0.0%.

2. Then, use the MODE Key to move the lower cursor
to SPAN.

3. After the readout has stabilized, while slowly
moving the probe up and down in the solution, set
the readout value to the appropriate DO value for
the temperature of this solution. For DO values at
various temperatures, refer to Table 4.

@ 4. Press the ENT Key to complete the span
calibration for DO.
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Table 4 Amounts of saturated dissolved oxygen in water at various

temperatures, salinity = 0.0%

Temperature DO Temperature DO
0 °C 14.16 mg/l 21 °C 8.68 mg/l
1 13.77 22 8.53
2 13.40 23 8.39
3 13.04 24 8.25
4 12.70 25 8.11
5 12.37 26 7.99
6 12.06 27 7.87
7 11.75 28 7.75
8 11.47 29 7.64
9 11.19 30 7.53
10 10.92 31 7.42
11 10.67 32 7.32
12 10.43 33 7.22
13 10.20 34 713
14 9.97 35 7.04
15 9.76 36 6.94
16 9.56 37 6.86
17 9.37 38 6.76
18 9.18 39 6.68
19 9.01 40 6.59
20 8.84




