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| INTRODUCTION |

This meter measures conductivity value

in uS and mS, as well as total dissolved
solids (TDS) and Salinity. Simultaneously
displays readings, time, date, and temper-
ature in °C or °F.

Features a detachable probe, ATC, 99
memory points, min-max-average, hold,
RS232 port, large LCD, auto shut off, and
indicators for low battery and over range.

| MATERIAL SUPPLIED |

This package contains:
v Meter

v Probe

v Batteries AAA x 4pcs
v Instruction manual
v Hard carrying case

| PORTS & PROBE |

Meter
Topview

Right side view
O|bC 9V

Conductivity probe IrDA port O RS232

connector port

Probe )
3x10mm sensing
ooooo\’ area on eachside
° 3 Standard probe
Connector . .
to meter 'QBSh botdél,grﬁpllf;lte c':t?]IIA
ighest durability wi
~87cm I:'TS‘:)} reliable measurements.
inside *Integral temperature.
£ *Temperature steady
/'/.»’ time <10 seconds.



DISPLAY

The meter will briefly display all
LCD segments when it Is first
turned on.

The primary display shows:
The measured conductivity value
(CON) in uS or mS per cm.
= TDS in ppm or ppt
= Salinity in ppt
The secondary display below
the primary display shows:
The temperature of the reading.
= Year/Month/Date and
Hour/Min/Sec (displayed
at the bottom of the screen).
= HLD(Hold), Max, Min, Avg,
Ready and ATC are shown on
the left side of the screen.
= REC (Recall) is shown at the left
bottom left.
= The top right number ("88")
indicates the records in
memory.
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KEYPAD OPERATION

1.(D SET (Power) key:

Turn on the meter by pressing
the SET key. The entire display
flashes. Once the meter is on,
press this key for more than 2

seconds to enter the settings mode.

Manually turn the meter off by
pressing and releasing this key.

2. A MODE key:

Press the Mode key to switch
between the displayed
measurements for conductivity
(CON), TDS, or Salinity (SALT).
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3. CAL/Esc key:

In normal mode, press this key > 2
seconds to enter calibration mode.
While the meter is in calibration, setting
or recall mode, press this key (Esc) to
return to previous mode.

4. MEM W

In normal mode, press this key to store
the current reading with RTC (real time
clock), the primary display will flash 3
times. The occupied memory number
(88 on the top right corner) changes
from xx to yy, eg: 00 to 01 .(Fig. A& B)

In setting mode, press this key to
change the setting content. Under
recall mode, press this key to read
memories.

502~ 508"

ac [ BT ATC
YMD 0508-&% HMS 1838
Fig.A Fig.B
5-1.HLD/REC :

In normal mode, press the key < 1 sec.
To hold the current reading, then
quickly press the key again to unlock
it. In normal mode, press the key
more than 2 seconds to enter recall
mode. (Fig. C, page 6)



Press HLD+ENTER for the backlight.
The backlight will turn off automatically
after 10 seconds.

CON 0t
B

SO0

. Fig. C
M) 252°C
{RECHMD___0508-%

I\

6-1 ‘_|MI/MX/AV key:
In normal andrecall mode, pressthis
key to view Max./Min./Avg. readings.

In normal mode, press key >2 sec. to
clear the value. The entire LCD will
flash for 2seconds.

In settingmode, press this key to
enter content setting.

7. OSET+ A
When the meter is off, pressing these
two keys simultaneously for more than
one second disables auto-off mode.

| AUTO POWER OFF |

The meter will auto-powered off in
20 minutes after last key press.
This function saves battery power.

Tooverride this function, press POWER
and UP keys at the same time until "n"
is displayed. Release the keys and
meter will enter

normal mode. n




| RECALL MODE |

In the normal mode HL[‘!

, press ec more
than 2 seconds toenter RECALL (REC)
mode. Press MIN/MAX/AV to view
Maximum, Minimum and Average of the
memorized data (Fig. D). You
could also press MODE or JMEM toreview
the memories one by one.

"REC" is flashing in recallmode. To exit
recall mode, press""":igec more than 2 sec.
Quickly press “g¢ (to return tonormal
mode. LCD will show thelast memory
count saved before you entered recall
mode.

CON
-1 §02.
D -5
1RECI
'\ Fig.D

Press MX/MN/AV key when REC is
flashing, so thatthe MAX value of the
all memories will diaplay. Press
MX/MN/AV key again toview MIN.
Press again toview Average. The top
right corner record number will notbe
displayed while viewing MX/MN/AV.

| REVIEW MODE |

In normal mode, press 4_|“!’AV key <1sec.
to view MAX, MIN, AVG. These values
are cleared when the meter is turned off.
Youcan press the AV key > 2second
to clear thesevalues (LCDwill flash for

2 seconds). Note: Clear the values when
the measurement is stable.
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PREPARATION FOR CALIBRATION

Two issuesshould beconsidered

before operation:

What is the right calibration standard?
When shouldyou calibrate?

Selecting a calibrationstandard

For best results, select a conductivity,
TDS or NaCl standard near the

sample value you are measuring.
Alternatively, use a calibration solution
value which is approximately 2/3 of the
full scale of the measurement range you
plan to use.

For example, inthe 0 t0 1999 uS range,
use 1413 uSsolution for calibration.

DO NOTreuse the calibrationsolution.
Contaminants in the solution will affect
the calibration andthe accuracy. Be
sure to usefresh solution eachtime.

Refer tobelow table.

Use the recommended solution for
different conductivity and TDS ranges
for best results.

Conductivity Recommended cal.
measuring range solution range
1 0~19.99uS 6.00~17.00uS
2 0~199.9uS 60.0~170.0uS
3 0~1999uS 600~1700uS
4 0~19.99mS 6.00~17.00mS
5 0~199.9mS 60.0~170.0mS

TDS measuring Recommended cal.

range (factor=0.5 solution range
1 0.00~9.99ppm 3.00~8.50ppm

2 | 0.0~99.9ppm 30.0~85.0ppm

3 0~999ppm 300~850ppm

4 0.00~9.99ppt 3.00~8.50ppt

5 0.0~199.9ppt 30.0~85.0ppt
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This meter hasa built-inalgorithm
to linearizethe measurement of
Sodium Chloride concentration.
For SALT calibration, you only need
to perform one-point calibration.

The previous calibrationdata will be
replaced after re-calibrating. For
example, if youpreviously calibrated the
conductivity meter at1413 uS inthe 0

to 1999 uSrange, when youre-calibrate
it at 1500uS again (alsoin the Oto
1999uS range), theprevious 1413uS
will be replacedin this range (0~1999uS).
However, the meter will retainthe
calibration data forother ranges which
are not yetre-calibrated.

If you usesolution to calibrateone range
and then manuallyinput the cellconstant
(P5.2), the cell constantof range 1

to 5 willbe changed simultaneously.

NOTE:

The temperature coefficient of the meter
defaults to 2.1% per C (Fig. E)and
provides good resultsfor most
applications. See Program P4.1

on page 27 to reset the coefficient.

Alternatively, refer to Appendix D to
calculate the temperature coefficient
and determine the appropriate
temperature coefficientfor solution.
\

21
W‘E_{

NOTE:
The default normalization temperature
value is 25°C.

Fig. E
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To normalize to anothervalue, see
P4.2 on page 28(Fig. F). Before
resetting this value, the calibration
standard value ofthe normalized temp.
must be known (Refer to the datasheet

enclosed with
E'SE.'—

your solution.)
— 7o
nor

Fig .F

When should youdo the calibration?

For first useand for best results,
usesolution to calibrateor
manually input thecell constant if
solution is notreadilyavailable.
(refer to the label onthe probe).
NOTE: The cellconstant has
been programmed into meter.
Tocompletely calibrate the meter,
clearall previous calibration data,
(to erase allcalibration data,

see P7.1 on page 32 (Fig. G))

Pt

Fig .G (8306) Cell Constant

If the conductivity of measured solutions
are <1004 S, orTDS are <50 ppm,
calibrate the meter at leastonce

a week for accuracy.

If the meteris used inthe mid ranges,
itis neededto do calibrationat least
once a month.

If the measurementis performed at
extreme temperatures, calibrate at
leastonce a Week.10



CONDUCTIVITY CALIBRATION

Follow the below steps for

c

1.

onductivity calibration:

Insert the probeinto demineralized
water or distilled water for about30
minutes to rinsethe probe.

2. Select the conductivity standard for

3.
4.

5

6

7

calibration. ( Seepage 8)
Pour 4 cm (deep) of the solution into
two separate cleancontainers(A&B).
Turn on the meter, the entire display
flashes three times andthen returns
to the normalmeasurement mode.
.Rinse the probein one ofthe
containers. Gently stirthe probe.
.Dip the rinsed probe into the other
container. Tapthe probe on the bottom
of container toremove air bubbles.
Let the probe stabilize to the solution
temperature.

I4cm I4cm

A(Step 5) B( Step 6)

.Press CAL key more than2seconds to
enter calibration mode. The probe
auomatically detects the conductivity
value of solution andblinks the value
on the LCD (Fig. H)

CON_, 50
4§
READ -~
252°C
| H:M:s {¢18:32|Fig .H
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8. Press the UP/DOWN keys to change

*

*

the value onthe primary displayto
match the valueto the standard
(normalization temp. is 25°C).
Adjust the conductivity reading

up to+20% from the detected

value. However,if the detectedvalue
and standard valuediffer by more
than +20%, clean or replace the
probe.

Example:

Standard: 10uS; Detected value:19uS
Adjustable range: +3.8us (19*20%)
However, underabove situation, the
values already differed over 20%.

NOTE:

When the calibrationis stable,
"Ready" will display. If not,

check that the calibration solutions
aand the input value (step 8) are
correct.

Cell constant maydegrade with time
and usage. Use thisfeature

as a reminder for changing to anew
probe.

The meter willautomatically detect
the solution, Ifthe standard valueis
over the measuringlimit or lessthan
10% of measuringlimit, the displayed
value will equalthe rangelimit or

10% of rangelimit. Under thissituation,
goto parameter settings first to
manuallyselect a suitable

range. (P1.0, see page23).

Example 1:

Standard: 22uS; Detected value:19uS
Adjustable range: +3.8us (19*20%)
Although the valtiezzsdiffer lessthan



20% but the22uS is alreadyover
range limit sothe maximum value
could be inputis 19.99uS only.

To exactly adjustthe value to22uS,
please manual selectthe range as
0~199.9inP1.3

Example 2:

Standard: 1.6uS; Detectedvalue:2.1uS
Adjustable range: +0.42us (2.1*20%)
Although thevalues differless than
20% but the 1.6uS is alreadyless than
10% range limit(1.99) so the max.
value that could beinputis 1.99uS.

9.After "Ready" isdisplayed, press
"ENTER" to confirmthe calibration.
The LCD will stop flashingand the
meter will switchback to normal
measurement mode.
10.Repeat 1~9 forother ranges.

NOTE:

* When switching the meter from
measurment to calibrationmode, the
meter will autodefect the solution
value based onthe previously selected
cell constant (0.1,1.00r 10), so,
sometimes the primary display
may seem tojump to theauto defected
value after enteringcalibration. This
means that evenin the samesolution,
itis normal for the displayedvalues
in measurment and calibration modes
to be different.

* To exit conductivity calibration mode
without confirming calibration, DO
NOT press the ENTERkey in step 9.
Press Esc to retain the meter's
previous calibration data for the
current range.

13



TDS CALIBRATION

There are 2 options for TDS calibration

Option1: Using TDS standards
Follow these calibration steps:

1.

Insert the probe into demineralized
or distilled waterfor about 30 minutes
in order torinse the probe.

. Select the TDS standard forcalibration.

The factory default setting ofthe TDS
conversion factor is0.50. If your
solution has adifferent TDS factor,
you can improve the calibration
accuracy by settingthe TDS factor
before starting the calibration.

To change the TDS factors to the
correct value, see Appendix B

or referto the value provided by
standard solution manufacturer.

. Pour 4 cm(deep) of the solution into

two separate &clean containers.(A&B)

. Turn on the meter. The full LCD will

flash threetimes. Press the
MODE key to select TDS mode.

. Rinse the probe in oneof the

containers. Gently stirthe probe.

. Dip therinsed probe intothe other

container. Tapthe probe onthe bottom
of container toremove air bubbles.
Let the probestabilize to the solution
temperature.

I4cm I4cm

A(Step 5) B( Step 6)
14



7. Press CAL key for morethan 2 sec.
To begin thecalibration. The TDS
value blinkon the display. (Fig.I)

8. Press the UP/DOWN keys to match
the value onthe primary displayto
the value of the standard
solution. Referto the solution
normalization temperature.

The meteris defaults to 25°C.

\ 10y SO

Fig .1

NOTE: Refer to the notes on pages
12 & 13

9. After" Ready" displays, press
"ENTER" to confirmthe calibration.
The LCD will stop flashingand the
meter will switchback to TDS
measurement mode.

10. Repeat 1~9for other rangesas needed.

Option2: Using ConversionFactors

TDS values arerelated to conductivity.

Youcan calibrate the meter by using

conductivity standards asdescribed

above and thenprogram the meterwith

a given conversionfactor. Refer

to below steps:

1. Perform the conductivity calibration
procedure on page11~13.

2. Select thecorrect Conductivity-to-
TDS conversionfactor. Refer
to AppendixB or calculatethe TDS
conversion factor forother solutions
using the formulashow in Appendix C

3. Refer toP2.1 (in page 25)to check
the settings procedures.

15



SALT CALIBRATION

Follow the below steps for salinity

calibration:

1. Insert theprobe into demineralized
or distilled waterfor about 30 minutes
to rinse the probe.

2. Select the Sodium Chloride standard
for calibration. 10~40pptis suggested.

3. Pour 4cm (deep) ofthe standard into
two separate &clean containers.(A&B)

4. Turnon the meter. The full LCD will
flash threetimes. Pressthe MODE
key to switchto SALT mode.

5.Rinse the probein one ofthe contai-
ners. Gently stirthe probe. Rinsing
removes contaminantsthat affect
the calibration.

6. Dip therinsed probe intothe other
container. Tapthe probe atbottom of
container to removeair bubbles. Let
the probe stabilizeto the solution
temperature.

I4cm I4cm

A(Step 5) B( Step 6)

7. Press CAL >2 sec. tobegin the
calibration. The SALT value will blink
on the LCD.(Fig. J)

N SALTSO

READY|—— =& [t
ac | o8¢ "
H:M:S {&18:32|Fig .J
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8.Press the UP/DOWN keys to match
the value onthe primary displayto
the value of the calibration standard.

Adjust the SALT reading up

to +20% fromthe detected value. If
the detected valueand standard
values differs by more than+20%,
cleanor replace probe

The maximum inputvalue is 50 ppt
and theminimum input value is 1ppt.

9. When "Ready displays, press
"ENTER" to confirm the calibration.
The meter switches to SALT
measurement mode. Note:For high
accuracy in Conductivity &TDS
modes, perform the calibration
again before measuring Conductivity
or TDS if ou have performed a
salt calibration.

17



CONDUCTIVITY MEASUREMENT

Range Selection (For COND. & TDS)

The meter defaults to "auto-ranging"
mode. Auto-rangingselects the

range that givesyou the greatest
resolutionand accuracy.

Alternatively, you can manually select
one of thefive ranges insetup mode
P1.0 (see page 23).

Example: If youprefer the meterto
display a readingas 0.50 mSrather than
500 uS, youcould select the"0 to 19.99
mS" range bythe manual rangingfunction.

The meter will reset toauto-ranging
mode once itis turned off.

NOTE:

Accuracy is apercent of full-scale, so
using your meterin the lowestrange
will provide the greatest accuracy.

Automatic Temperature Compensation
(For COND. &TDS)

Tomeasure with automatictemperature

compensation, followthe below

steps:

1. Turnon the meter. "ATC" should
be displayedon the left-bottom
corner of theLCD. If the ATC indicator
doesn't appear, themanual
temperature compensation is
selected.
See P2.4 on page 26for instructions
on selecting Automatic Temperature
Compensation.

2. Set thetemperature coefficient to
the correct value.

18



The meter defaults to2.1%

per C (temperature coefficient).
This provides good results formost
applications. You may seeP4.1 on
page 27 toset the temperature
coefficient to a differentvalue.

3.Select the normalizationtemperature.
The meter defaultsto 25°C
(normalization temperature).

To reset the value, see

P4.2 on page 28.

4.Press Esc to switch backto normal
mode. Rinse the probe with deionized
or distilled waterbefore using to
remove any impuritiesadhering to
the electrode body.

If the electrodeisn't used fora long
time, soaktheprobe for at least

30 mins.

. Dip theprobe into thesample. Make
sure there areno air bubblestrapped
on the slotof the probe. To remove
air bubbles, stirthe probe mildlyand
make sure theelectrode tip is
submerged.

6.Stir the probegently in thesample to
create a homogenoussample. Allow
a few secondsfor the temperature
reading to reach the solution
temperature.

. Take readings. Whenthe reading is

stable, "READY" willbe displayed on
the left-middle LCD.

19



Manual Temperature Compensation
(For COND. &TDS)

Tomeasure with manualtemperature

compensation, followthe below

steps:

1. Turn onthe meter. Press the set key
more than onesecond to entersetting
mode. RefertoP2.4 (page 26)
to disable the ATC function.

2. To set amanual temperature
compensation value. See
P4.3 on page 29.

3. To switch themeter back tonormal
mode. The middle region of LCD will
display a fixedtemperature that you
input, "ATC" is not displayed.

To start themeasurement

follow steps 4-6on page 19.

NOTE:

Manual Temperature Compensation
only available when the ATC

is off. For non-compensated
measurements, change thetemp.
coefficient t00.0%.( Fig. K)

nn
.
tlo°C

Fig. K

TDS MEASUREMENT

Follow the below steps for TDS

measurement.

1. Turn onthe meter.

2. Set the TDS conversionfactor to a
correct value. The factory default
value is 0.50. Referto P2.1 on page
25.

20



To chang the TDS factor toanother

value, see Appendix B &Con page 41.
3. Select Range, automatic temperature

compensation or manualtemperature

compensation per yourapplication

by following steps on page18~20.

4 Start to takereadings. Press "MODE"
to switch themeter to TDS mode.
(Fig.L)

08 S0
302

READY| e "V W= U ppm

ATC| 252°C _
H:M:s {832 Fig. L

| SALINITY MEASUREMENT

In SALT mode, the following fixed

conditions apply:

*Built-in NaCL conductivity to TDS
conversion factor.

*Temp. Coefficient.

*Normalization Temp. (fixed at25°C)

1. Taking measurements withREADY
indicator activated:
If the READY indicator is activated,
"READY" is displayed when the
reading isstable. (Fig. M).
To turn the READY indicator on oroff
See P 2.2, page 25.

SALT SO
READY 38pp
ATC| 252°C
| Hms (€832 Fig.M
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2.Taking measurements with theauto
endpoint feature activated:
When a readingis stable formore
than 5 seconds, this feature will
automatically hold the reading in the
display. "HLD" appears on the top-left
of the LCD. PresstheHOLDkeyto
unfreeze the reading (Fig. N)

HLD SALT S8
3Z

READY] ) t

ATc| d82C
H:M:s !k 18:38| Fig.N

To turn the Auto endpoint featureon
or offsee P 2.3 onpage 26.
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| PARAMETERSETTING |

1. When the meter isin the normal mode,
press SET for more than two seconds
to enter to setup mode.

2. Press AorV¥ to switch the setting
parameter one by one.

3. Press ESC key to return to the previous
status.

4. Press ENTER to enter each parameter
setting as follows:

a)_P0.0: Print (Prn)

At P0.0, pressENTER to reach P0.1.
"Prn" will flash toindicate that the meter
is transmitting the memories through
its IrDA port toanother device. ( Fig. O)

IrDA portto port should be at
less than 30 degree angle,

Pran | Pra
—PO0 A

Fig. O
b) P1.0: manual range setting (rAn)

Normally, the meter will automatically
select a range when readings appear.
The manual ranging function allows
you toselect a specific range and
and corresponding resolution.

This function is for COND and TDS
measurement. The Salinity range is
fixed. There are 5 ranges.

Press the UP or KEYS to select
the ranging function, rAn. (Fig.P ).
When you see P1.0, press ENTER.

23



The digits flash on the display.

rAn | 999

1]

Fig. P
Press the UP or DOWN key to select
from P1.1 toP1.5 and thenpress
ENTER to save.
NOTE: Press ENTER to select
P1.1or other ranges, LCD will flash
the limit value (Fig. P). Pressthe
ENTER key to confirm. The meterwill
return to normalmeasure mode.

The LCD willdisplay E03 ifthe
measured conductivity/TDS values
are beyond thelimit value.

Select a range within limits.

The meter willreset tothe Auto-
ranging function when it is turned off.
The manual ranging function must be
set eachtime the meter is turned on.

Range

Type

Cell Constant | Cell Constant | Cell Constant
=0.1 =1.0 =10

P1.11Ist Range {0~1.99uS/ppm |0~19.99uS/ppm|0~199.9uS/ppm

P1.2|2nd Range |0~19.99uS/ppm|0~199.9uS/ppm| 0~1999uS/ppm

P1.3| 3rd Range |0~199.9uS/ppm| 0~1999uS/ppm |0~19.99mS/ppt

P1.4|4th Range |0~1989uSlppm |0-19.99mSppt | 0~199.9mSIppt

P15/ 5th Range |0~19-99mS/ppt | 0~199.8mSIppt|0-1999mS ppt
24




c)P2.0: Meterconfiguration: (CoF)
P2.1: TDS factor: (tdS)
The concentration ofdissolved salts
in solution increasesthe conductivity.
This effectvaries from salt to salt and
is roughly linearin a givenrange for
a given salt. The TDS conversion
factor is avalue used bythe meter
to convert from conductivity to TDS.

After selecting P2.0,press ENTER

to select P2.1.Press again toenter
P2.1. TDSfactor flashes onthe LCD
(Fig. Q). Youcan press UP/DOWN

to change thevalue from 0.40to 1.00.
The default valueis 0.50.Press

ENTER to confirm
the TDS factor and fofF
select P2.2 'F‘-_E?_
automatically. -
t dS J'lSl'l/_
[T ] T
[ F-] Ed9  °

Fig. Q
P2.2: READY indicator:(rdy)
Turn the READY indicator
"on" to alert you that the measurement
is stable.
Select "off" for faster response.
Press UP/DOWN to switch the
ready function to"on" or "off". (Fig. R)
Press ENTER to confirm thelast state
and select P2.3 automatically.

rdY™ | | rdY"
- P2

Fig. R
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P2.3: Autoendpoint function:(AEP)
P2.3 lets youswitch on oroff the

"Auto endpoint function". Select auto
endpoint "on"to HOLD your
measurement when it is stable for
more than 5seconds. Thedisplay
value will freezeand the HLD indicator
will appear onthe LCD. Pressthe

HLD key again torelease the display.

Select the autoendpoint "off" to
deactivate this feature.Press
UP/DOWN to switch auto endpoint
function on oroff (Fig.S). Press
ENTER to confirm thelast state and
select P2.4 automatically.

P23 P23

Fig. S
P2.4: ATC or non-ATC: (Atc)
P2.4 allows youto select Automatic
or Manual Temperature Compensation.
The default isATC.
Press UP/DOWN to switch automatic
temperature compensation onor off
(Fig. T).
Press ENTER to confirm the laststate
and return toP2.0.

NOTE:

The default is "Ready Indicator on",
"auto endpoint function off" &
"ATCon"

\

Atc” Atc

(] PaM

Fig. T
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d) P3.0:Unit :(Unt)
P3.1 selecting’C or’F:(t)
Select P3.0 and press ENTER to
advance to P3.1.
Press UP or DOWN key to switch °C
or °F.Press ENTER again to confirm
the last unit and advance to P3.2
automatically. (Fig. U)

t t

PITF- PIPC-

Figu

P3.2 selecting ppmor mg/L: (tdS)
After entering P3.2from P3.1, the TDS
unit(mg/l or ppm) will flashon the LCD.
The default unit is ppm.

Press UP or DOWN key to switch ppm
or mg/l, Press ENTER again to confirm
the last unit and returnto P3.0.(Fig. V)

£dS.) | [£dS™
P32

<ppmy 35—
L\

Fig vV
e)P4.0: temperature parameters: (t)
P4.1: Temperature coefficient:(tCo)
The temp. coefficient (expressed as
percent per°C) is the changedratio
of conductivity per degree of temp.
By using asuitable temp. coefficient
the meter will accuratelycompensate
the temperature formost solutions.
The adjustable rangeis 0.0 per °C to
10.0 % per°C. Thedefaultis 2.1%
per°’C. Note: 0.0% hasno effecton
temperature and thedisplayed value
is the same as actual temperature.
27




Select P4.0 andpress ENTER to
advance to P4.1. PresseENTER again
and the Temperature Coefficient will
flash. PressUP/DOWN to change
the value from0.0 to 10.0, the unit is
%/°C (Fig. W).Press ENTER to
confirm the lastvalue and advance to
P4.2 automatically.

tlo

Pyt

Fig W
P4.2: Normalization temperature:(nor)

The meter willnormalize its cond.
measurement to astandard temp.
which you preset.

Adjustthe normalization temperature
from 15t0 30 C (591086 F). °

The meter default is 25 °C (77°F).
After pressing ENTER, the normali-
zation temperature willflash on the
LCD. Press UP/DOWN to change the
value from 15.0to 30.0°C (59.0~
86.0°F). (Fig. X)

Press ENTER to confirm thelast
value and advance to P4.3.

nor

Pug

Fig X

NOTE: To know more about the
temperature effecton on measurement,
refer toAppendix Don page 43
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P4.3: Manual temp. Compensation:(Int)
When you disablethe ATC and select
manual temperature compensation,
you need tomanually enter thetemp.
value of solutioninto the meter. You
can select anytemperature between
0° and 50C (32 t0212°F). The default
is 25° C(77°F).

Press ENTER to move to P4.3from P4.2
the default manualinput temperature
will flash onthe LCD.

Press UP to select theflashing value
from 0~9.( Fig.Y)

Press DOWN to select thedigit.
Adjustable range isfrom 0.0~50.0°C
(32. 0~122. 0’F). The default is 25.0°C
(77.0°F).

Press ENTER to confirm thelast
input and returnto P4.0.

ip b || 250

FigyY

f)P5.0: CELL setting: (CEL)
P5.1: Cell Constant:(SEL)

. The cell constant, K, 1.0, 10,
or0.1.
Use Cell Constant 1.0 for
midrange measurements.
Use Cell Constant10 forhigh
range measurements (above 20 mS
or 10 ppt)
Use Cell Constant 0.1 forlow
range measurements (below20 ¢S
or 10 ppm)

Using the correct cellconstant is
important to obtain the optimal reading
in various ranges of measurement.
Refer to following table ranges.
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Ranges available = = =
COND./TDS (Factor=0.5) K=0.1]K=1.0| K=10

0.00~19.99uS/0~9.99ppm *
0.0~199.9uS/0~99.9ppm | * *
0~1999uS/0~999ppm *
*
*

0.00~19.99mS8/0~9.99ppt *

0.0~199.9m$S/0.0~99.9ppt

NOTE: The cell constant of the probe
sold with thismeter is nearK=1.0.

*

GEL | | | 4O°

PSi 9EL

Fig Z
Select P5.0 andpress ENTER to
advance to P5.1. PressENTER again
and the cell constant valuewill flash.
Press UP/DOWN to switch the
value from 0.1,1.0,10.0, one by one.
The default valueis 1.0. (Fig.Z)
Press ENTER to confirm thelast
input and selectP5.2 automatically.

NOTE:

When using acell constant K= 0.1,
the measured range will be only 1/10
of the rangemeasured by K=1.

So, the lowestrange will be 0~1.99us
(0~0.99ppm). Since only 5 ranges
are available, the highest range will
only be 0~19.99mS (0~9.99ppt).

When using acell constant K= 10,

the measured rangewill be 10times
the rangemeasured by K=1.

So, the highestrange will be: 0 to
1999 mS (0.0to 999 ppt). Since

only 5 rangesare available, thelowest
range will be 0 to 199.9uS (10.0 to

99.9 ppm) 30



P5.2: Input the cell constant:(InPt)
If constant K=0.1/1/10does not
completely meet yourneeds,

input the cellconstant after selecting
the K=0.1, 10or 10.

For example: K=0.992

After saving P5.1,P5.2 willbe
selected. Press ENTER again to
advance to P5.2.The cell constantr
(0.1, 1 or 10) will flash onthe LCD.
Press UP to select theflashing value
from 0~9. (Fig. AA)

Press DOWN to change the flashing
digit.

The selectable rangeis ¥20%of cell
constant which isselected in P5.1.
Press ENTER to confirm thelast
value and returnto P5.0.

NOTE: After inputting cellconstant,
all calibration informationin P8.0 will
be cleared.Manual input of the Cell
Constant will change allthe constants

in ranges 1~5 at thesame time. _ |

K ‘35:

nPE 399

L]

Fig. AA
g).P6.0: Memory Clear: (Clr)

P6.1: Memory clear(CLr)
Use this functionto clear all stored
memory when youneed to storea
new series ofvalues. This function
lets you avoid confusing the old
values with thenew ones.
In P6.0, press ENTER to enter P6.1.
Press UP/DOWN to select "n"-NOor
"y"-YES, then press ENTERto
confirm and the meter will returnto
P6.0. (Fig.AB)
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If the memoryis full, youmust clear
all values to continue recording. If
not, when yourecord the 100thvalue,
"FuL" willflash 3 times.

A1

] :l\ ] -:,\-

‘:l.f LLr

[ PE T | PE1
Fig. AB

h)P7.0:Reset to factory defaultsetting(rSt)

P7.1: Reset (rSt) restores the factory
default settings. This function clears
all calibration data and other user
defined parameters except the clock
settings and memory.

In P7.0, press ENTER to advance to
P7.1. Press UP/DOWN to select "n"-NOr
or"y"-YES. (Fig.AC)

Press ENTER to confirm and then

return to P7.0.

NOTE: Refer to Appendix Ato review
the default parameters orrecalibrate.
When replacing a probe, clear all
calibration data in memory.

A/
-

-A|C oy
rSt ‘

Pt Pt

Fig. AC
i)P8.0:View calibration data (CAL)

This function letsyou recall previous
calibration data andmay help you
know when itstime to re-calibrate
the meter. This functionis for
"Review" purpose only.
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In P8.0, pressENTER to advance to
P8.11. Pressthe UP/DOWN key to
change to P8.X. Ex:UP key to enter
P8.2 or DOWN key to returnP8.0.
P8.1 is calibrationdata for range 1
P8.2 is forrange 2, ...... P8.5 is for
range 5. (Fig.AD)

Calibration data and date

(Y-M-D HH:MM:SS) are displayed.
If there is no prior calibration data
at a particular range, the primary

display will show "---"

CAL
P88
CON -
3 4Y
_ 1 PBY PB {
Y-M-D  OSOH3 YM-D p—

Fig. AD
J)P9.0:Electrode data:(ELE)
This mode has 5 parameters, P9.1
to P9.5 which display the probecell
constantvalue for diagnostic pur-
poses. Without calibration solution,
the cell constantvalue will be equal
to the valuein P5.2 for5 ranges.
Otherwise, the cell constant value
will be equal to the value set during
your calibration procedure.

In P9.0, press ENTER to advance to
P9.1. Press UP/DOWN key to change
to P9.X (P9.1~P9.5).Ex: UP key to
enter P9.2 or DOWN key to enterP9.0
(Fig. AE).P9.1is the cellconstant
value for range 1. P9.2 isfor range 2,
etc.
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ELE 00

PSSO P9 ¢

Fig. AE
k)PA.0:RTC Setting:(rtc)
Press ¢ 1to PA.1,press AorV
to set Year.
Press ¢ | to PA.2,press AorV
to set Month.
Press ¢ to PA.3,press AorV
to set Day.
Press ¢ | to PA.4,press AorV
to set Hour.
Press ¢l to PA.5,press AorV¥
to set Minute.
Press o | to PA.6,press AorV¥
to set Second.
This procedure letsyou setY-M-D
first after everyselection, press <—!
to confirm thevalues. Next digits will
be flashing untilyou press to
save. After setting Y-M-D,setthe
H:M:S. Thefirst digits will
flash until you press ¢—lto confirm
(Fig.AF).

rtc rtc
PAD PRI
Y-M-D__ -D0DB00
ftC Fig. AF
_ PAq.
H:M:S - 00:30:00
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MAINTENANCE & STORAGE |

a)Make sure theelectrode is clean
Between measurements, rinsethe
electrode with de-ionisedwater. If
the electrode hasbeen exposed toa
solvent that isimmiscible with water,
clean it witha solvent miscible with
water, e.g.Ethanol or acetoneand
rinse carefully withwater.

b)Store the conductivity cell carefully
Before storing the electrode, rinse it
carefully in de-ionised water.
Short-term storage: In de-ionised water.
Long-term storage: In de-ionised water

or store dry.

After long-termstorage, leave the
electrode in de-ionisedwater for 8
hours before use.

c) Handle platinisedcells carefully
Do not touchthe black platinumlayer
of the platinizedcells.

To rinse theplatinized cells,
dipthe cell several times in a beaker
with demineralised water.

Be careful whenrinsing platinized
cells with deionisedwater from a
water bottle. The force ofthewater can
remove some ofthe platinum layer
and consequently changethe cell
constant.
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| TROUBLESHOOTING |

a) Power onbut no display:

1) Make sureto press the power key
long enough to turn the meter on.

2) Check that the batteries are inplace
and make sure ther is good contact and
matching polarity.

3) Replace all batteries.

4) Remove thebatteries for one minute
and then reinstall them.

b) Display disappears:

Check whether thelow battery
indicator is being displayedbefore the
LCD disappears, ifso, replace the
batteries.

c) EO1:

The probe isdisconnected or damaged.

d) E02:

The measured value is belowthe
range limit.

e) E03:

The measured value is overthe
range limit.

f) E04:
The valuedisplayed in the primaryLCD
is not correct See E0O1~EO03.

£o4-

AC [TE@IC
g)E32: H:M:S IHBJE
IC memory error.
h)E41:

Meter configuration error. For
example: the temperature coefficient
is over the setting limit.
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WARRANTY

Sper Scientific warrants this product
against defects in materials and
workmanship for a period of five (5)
years from the date of purchase, and
agrees to repair or replace any
defective unit without charge. If your
model has since been discontinued,
an equivalent Sper Scientific product
will be substituted if available. This
warranty does not cover probes,
batteries, or damage resulting from
accident, misuse, or abuse of the
product. To obtain warranty service,
ship the unit postage prepaid to:

SPER

SCIENTIFIC

7720 E. Redfield, Suite 7
Scottsdale, AZ 85260 USA

The defective unit must be
accompanied by a description of the
problem and your return address.
Return your warranty registration card
within ten (10) days of purchase or
register online at:
www.sperscientific.com.
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IrDA TRANSMISSION

A maximum of 99 memories may
be transmitted via IrDA to an IrDA
receiver.

1. IR Protocol: Compatible with
SIR, 19200 bps, 8 data bits,
no parity.

2. The data format transmits every
second.

Cx*. **uS(mS):t***.*C(F):D***.
**ppm(ppt): S***. * ppt
@****_**_** **:**:**LRCCRLF
The error message format is:

ExxNul - "xx" is the error code

3. The format of the description
transmits every 15 records.

$CON:TEMP:TDS:SALTLRCCRLF
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RS232 OUTPUT: (9600 bps ) |

The meter can link with a PC to
capture on-line data and display
COND/TDS/SALT readings with
real-time output. You can
retrieve files, save the data for
data analysis, record statistics
and more.

Connection procedures:

e Plug the optional RS232 cable
into the RS232 jack port (on
the right side of the meter)

e Insert the D-sub 9P type
connector into computer's
Com. Port - OR-

e Set up RS232 software by
inserting the CD-ROM.

e When installing the RS232
software follow the procedures
in the operation manual.

e The RS232 protocol is:
9600 bps, 8data bits, noparity.

e The data format is:

Tx.ASCII code sent each
second while meter is on:
Cr+* #yS(mS):t¥** *C(F):

D*** **ppm(ppt): S***.*ppt
@****_**_** **:**:**LRCCRLF
The error message format is:
ExxNul (xx is the error code).

e Memory data is not available
via RS232.
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Appendix A: Meter Factory Default Setting

Type|Parameters | Default Remark
IRDA
P01 Output
P1.1 OFF The meter resets to
P1.2|Manual OFF the Auto-ranging
P1.3|range OFF function once it's
P1.4|setting OFF | turned off
P1.5 OFF
P3.1|Select’C/F [T Tempunit
P3.2|Select ppm |ppm | TDS unit (only 8302,
or mg/L 8305,8306)
P4.1 |Temp. coefficient| 2. 1 9%/°Q Adjustable from 0.0 to 10%
P4.2 |Nor. Temp 25°C  |Adjustable from 15t0 30C
P4.3 |Manual compen- | 25°C | Adjustable from 0~50.0C
sation temp.
P5.1 |Cellconst. Select| 1.0 [SelectK=1.0,0.10r 10
P5.2 |Cell const. Input | 1.0 The input cell constant
offsetis +20% of select
cell constantin P5.1
P6.1 | Clear Memory|NO Retain Memory
P7.1 |Factory default NO Retain your current
settings
P8.1 |viewing - No calibration data for 1st range
P8.2 |previous |- No calibration data for 2nd range
P8.3 |calibration |--- No calibration data for 3rd range
P8.4 |data -- No calibration data for 4th range
P8.5 - No calibration data for 5th range
P9.1 |Viewing == Nooffsetfor effective cell constant (fst range)
P9.2 |probe data | Nooffsetfor efective cell constant (2nd range)
P9.3 - Nooffset for efective cell constant (3rd range)
P9.4 - No offset for efective cell constant (4 range)
P9.5 - No offset for effective cell constant (5th range)
PA.1 |Real time |NO Retain year of current RTC.
PA.2 |clock. Only Retain month of current RTC.
PA.3 8303, 8306 Retain day of current RTC.
PA.4 Retain hour of current RTC.
PA.5 Retain minute of current RTC.
PA.6 Retain second of current RTC.
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Appendix B: Conductivity to TDS
Conversion Factors

Condwuctivily TDSKCI TDS NaCl TDS 442

at25C ppmvalud Factor [ppmvalue| Factor [ppmvalue| Factor
2318 11.6 | 0.5043|10.7 |0.4652| 14.74 | 0.6409
84.8 40.38|0.4807 | 38.04 (0.4529| 50.5 |0.6012
447 1S 225.6|0.5047 | 215.5 |0.4822| 300 |0.6712

141318 744.7|0.527 |702.1|0.4969( 1000 |0.707§
15001 S 757.1| 0.5047 | 737.1 |0.4914| 1050 | 0.7
20701 S 1045 | 0.5048 | 1041 |0.5029 1500 |0.7246
2764 1S 1382 | 0.5 1414.80.5119/2062.7| 0.7463
8974 1S 5101 0.5685| 4487 | 0.5 7608 | 0.847§
12,880 S |7447 | 0.5782| 7230 |0.5613|11,367| 0.882.
15,000¢S [8759 | 0.5839| 8532 |0.5688|13,455| 0.897
80mS 52,168 0.6521| 48,384 0.6048 79,688 0.9961

442: 40% sodiumsulfate, 40% sodium
bicarbonate and 20% sodium chloride.

Appendix C: Calculating TDS
conversion factors

The meter canbe calibrated byusing TDS calibration
standard solutions. Thecalibration standard requires
the TDS valueat a standardtemperature such as
25°C. To determine the Conductivity-to-TDS
conversion factor, please use the following formula:

Factor =Actual TDS= Actual Conductivity @ 25C

Definitions:

Actual TDS: Value from the solution bottle labelor
from a standard buffer which madeby using high
purity water and preciselyweighed salts.

Actual Conductivity: Value measured usinga properly
calibrated Conductivity/ TDS/Temperature meter.

Both the actual TDS and the actualconductivity
values must bein the same magnitude of units. For
example, if the TDS value is ppm,the conductivity
value must bein uS; ifthe TDS valueis in ppt, the
conductivity value must bein mS.

Check this number bymultiplying the conductivity
reading by thefactor in theabove formula andthe
result is the TDS in ppm.
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Appendix D: Temperature Effect

Conductivity measurements are temperature
dependent, if the temperatureincreases, conductivity
increases. eg: theconductivity measured ina 0.01

M KClI solutionat 20° C is 1.273mS/cm, whereas, at
25°C, itis1.409 mS/cm.

The concept ofreference temperature (Normalization
temperature) was introducedto allow thecomparison
of conductivity results obtained at differenttemperature.
The reference temperatureis usually 20°C or 25° C.
The conductivity metermeasures the actual COND.
and temperature and thenconverts it to the reference
temperature using atemperature correction function
and displays the conductivityat the reference temp..
It is mandatoryto always associate thetemperature
together with a conductivityresult. If notemperature
correction is applied, the conductivity isthe value
taken at measurementtemperature. The 830x meter
used linear temperature correction.

Linear temperature correction:

In moderately and highlyconductive solutions,
temperature correction canbe based ona linear
equation involving atemperature coefficient ). The
coefficient is usuallyexpressed as a conductivity
variation in %/° C.

Linear temperature correctionis used, e.g.for saline,
acids and leachingsolutions.

100
Krref=——— e Kr

1 00+e°(T'Tref)

where:

K+ = Conductivity at Tref

K; = Conductivity atT

T.. = Reference temperature

T = Sampletemperature

0= Temperature coefficient

Note: the correction isaccurate only withina limited
temperature range aroundT1 and T2.The greater the
difference between Tand Tref, the higher therisk of
error.

Calculating Temperature Coefficients ()

By measuring the conductivity of asample at
temperature T1 closeto Trefand another tempe-
rature T2, youcan calculate the temperature
coefficient by usingthe following equation:

0= (K2-Kt1)+100
T (T2T1)e Kmt
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T2 should be selectedas a typical sampletemperature
and should be approximately 10°C different from T1.
The temperature coefficientsof the following
electrolytes generally fallinto the ranges shown below:
Acids: 1.0 -1.6%/°C

Bases: 1.8 -2.2%/°C

Salts: 2.2 -3.0%/°C

Drinking water: 2.0%/C

Ultrapure water: 5.2%/C

Average temperature coefficientsof standard
electrolyte solutions expressedas %/°C of the
conductivity value at25°C

Temp. Rangg KCI1M |KCI0.1 M KCI0.01 M | Saturated
ke NaCl
15 - 25 1.725 1.863 1.882 1.981
15-25-35 1.730 1.906 1.937 2.041
(15-27°C) (15-34°C)
25-35 1.762 1.978 1.997 2.101
(25-27°C) (25-34°C)
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