
USERGUIDE






SalinityMeter
PenStyleWaterQualityMeter


ModelEC170




2                                           EC170-EU-EN V1.1   7/13 

Introduction

CongratulationsonyourpurchaseoftheExtechPenStyleWaterQualityinstrument;theModel

EC170measuresSalinityandtemperature.TheinstrumentishousedinanIP65Water‐proof

enclosureforsafety.Thismeterisshippedfullytestedandcalibratedand,withproperuse,will

provideyearsofreliableservice.Pleasevisitourwebsite(www.extech.com)tocheckforthe

latestversionofthisUserGuide,ProductUpdates,andCustomerSupport.



Features

 IP65Waterproofhousing

 AutomaticRangingandManualRangingcapability

 DualDisplaywithATC(automatictemperaturecompensation)

 Dataholdforfreezingdisplayedreadings

 Lowbatteryindicator

 Automaticpower‐offformaximumbatteryefficiency

 Switchabletemperatureunitsofmeasure(
o
C/

o
F)

 Multi‐pointandone‐touchcalibrationfeatures

 Pocketsized,poweredbyfour(4)LR44batteries



SuppliedMaterials

 EC170meter

 Four(4)LR44buttonbatteries

 Operationmanual(hardcopy,mini‐disk,andon‐lineavailabilityatwww.extech.com)
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BatteryInstallation

Themeterisshippedwiththefour(4)LR44button

batteriesremoved.Theusermustinstallthebatteries

beforethemetercanbeused.Refertoaccompanying

diagram.

1. Unscrewthebatterycompartmentcover(topof

meter)inacounter‐clockwisedirection.Please

donotdiscardtheblackwasher.

2. Installthefour(4)LR44buttonbatteries,

carefullyorientingthebatteriesandobserving

polarity.

3. Replacethebatterycompartmentcover.

4. Pleaseremovethebatterieswhilethemeterisnotinuseforlongperiods.

Neverdisposeofusedbatteriesorrechargeablebatteriesinhouseholdwaste.

Asconsumers,usersarelegallyrequiredtotakeusedbatteriestoappropriate

collectionsites,theretailstorewherethebatterieswerepurchased,orwherever

batteriesaresold.

Disposal:Donotdisposeofthisinstrumentinhouseholdwaste.Theuseris

obligatedtotakeend‐of‐lifedevicestoadesignatedcollectionpointforthedisposal

ofelectricalandelectronicequipment.



OtherBatterySafetyReminders

a. Neverdisposeofbatteriesinafire.Batteriesmayexplodeorleak.

b. Nevermixbatterytypes.Alwaysinstallnewbatteriesofthesametype.
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MeterDescription

1. BatteryCompartment

2. Display

3. Keypad

4. Electrode

5. Electrodeprotectivecap







DisplayDescription

1. DataHoldicon

2. Micro‐andmilli‐Siemensunits(unusedinthismeter)

3. Primarymeasurementreading

4. Partsperthousandsalinityunits(ppmpartspermillion

arenotusedinthismeter)

5. Temperaturereading

6. Temperatureunitsofmeasure

7. Batterystrengthindicator

8. Calibrationicon





KeypadDescription

1. PowerON‐OFFandSETbutton

2. DownArrow,DataHold,andCalibrationbutton

3. Uparrowbutton
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Operation

GettingStarted

1. Removetheprobe’sprotectivecap(bottomofmeter)bypullingthe

capfirmlydownward,awayfrommeter,untilitsnapsoff(seediagram).

2. Pressthepowerbutton topowerONthemeter.Themeterdisplay

willcyclethroughseveralicons(representingthecurrentconfiguration

ofthemeter)beforesettlingonthemaindisplayasshowninthe

displaydescriptionabove.

3. PressthepowerbuttonmomentarilytopowerOFFthemeter.

4. Thismeterispoweredbyfour(4)LR44buttonsbatteries.IfthemeterwillnotswitchON

pleasecheckthatfreshbatteriesareinstalled.

AutomaticandManualRanging

TherearetworangesavailableRange1(0.00to10.00ppt)andRange2(10.1to70.0ppt).The

meterdefaultstotheAUTORangemodewhereoneofthesetworangesisselected

automaticallytoprovidethebestresolutionandaccuracyforeachgivenmeasurement.

However,MANUALRangemodecanalsobeusedwhererange1andrange2canbeselected

manually.



5. Pressandholdthe UParrowbutton,thenumber1(range1)willappearonthelower

rightoftheLCDand‘ran’(range)willappearatthecenteroftheLCD.

6. Releasethebuttonandthemeterwillbeforcedintorange1.

7. PressandholdtheUParrowbuttonagain,thenumber2(range2)willappearonthelower

rightoftheLCDand‘ran’(range)willappearatthecenteroftheLCD.

8. Releasethebuttonandthemeterwillbeforcedintorange2.

9. PressandholdtheUParrowbuttonagain,‘ATo’willappearonthelowerLCDareaindicating

thatthemeterisonceagainintheAUTORangemode.

10. Releasethebuttontoendtherangesettingsessionorreturntostep1torepeatthis

process.
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MeasurementPreparations,Notes,andConsiderations

 Accuracyisgivenas%full‐scale;thereforeusingthelowestrangewillyieldthebest

accuracy.

 Themeter’sdisplaywillindicateE02orE03ifthemeasuredvalueisbelow(E02)orabove

(E03)specifiedlimitsofthemeter.Ifthisoccurs,pleaseselectanotherrangeasdescribedin

theManualRangediscussioninpreviousparagraph.

 Thetemperaturecoefficientisfixedandcannotbeadjusted.

 Thenormalization(reference)temperatureisfixed(25
o
C);thenominalvalueiscorrectfor

mostapplications.

 Rinsetheprobewithdeionizedordistilledwaterbeforeusetoremoveimpuritiesthatmay

adheretotheelectrode.Whenthemeterhasbeenidleforalongperiod,soaktheelectrode

foratleast30minutesbeforeuse.

 Whendippingtheprobeintoasamplesolution,besuretoeliminateairbubblestrappedin

theprobe’sslot.Toremoveairbubbles,givetheprobeagentlestirwhilesubmergedinthe

solution.

 Whentakingameasurement,stirtheprobegentlyinthesampletocreateahomogenous

sample.Allowafewsecondstoelapsefortheprobeandthesampletoreachtemperature

equilibrium.Ideally,wait15minutestoachievemaximumaccuracyandbesttemperature

compensation.

 Theunitofmeasureiconwillflashonthemeter’sdisplaywhilestabilizationistakingplacein

measurementmode.Whenstabilizationisachieved,themeter’siconwillstopflashing.

 PresstheHOLDbuttontofreezeadisplayedreading.Pressagaintoreleasethedisplay.

SalinityMeasurement

1. ReadtheMeasurementPreparationsectionabovebeforecontinuing.

2. Inserttheelectrodeintothesampleensuringthattheelectrodesarecompletelysubmersed.

3. Slowlystirthesolutionwiththeelectrodetoremoveairbubbles.

4. ThemeterusestheAuto‐rangeutilitytofindtheproperrangeandthendisplaysthesalinity

readingatthecenteroftheLCDwiththetemperaturereadingshownonthelowerLCDarea

insmallerdigits.

FinishingaMeasurementSession

Afterameasurementsession:

 Rinsetheelectrodeindeionizedordistilledwaterandstoredry.

 Affixtheprotectivecapovertheelectrodewhenstoring.

 Iftheunitistobeleftun‐unusedforlongperiods,removeandstorethebatteriesseparately.

AutomaticPowerOFF(Sleepmode)

ThemeterwillautomaticallyswitchOFFafter20minutesofinactivity.TodisabletheSleep

Mode:Withtheinstrumentswitchedoff,pressandholdtheSETandHLD/CALbuttons

simultaneouslyuntilthe‘n’iconappearsonthedisplay.Releasethebuttonsandthemeterwill

powerup.ThemeterwillnowstayswitchedONuntiltheusermanuallyswitchesitOFF.The

meterrevertstothe‘SleepModeactive’stateeachtimeitispowereddown.
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SetupMode

ParameterP1:TemperatureUnits

1. Fromthenormaloperatingmode,pressandholdtheSETbuttonforatleast2secondsuntil

the‘Px’iconappearsonthebottomoftheLCDdisplay(x=setupparameternumber).

2. UsethearrowbuttonstoscrolltotheP1.0iconifnecessary.

3. PresstheSETbuttonmomentarily,the‘C’or‘F’iconshouldnowbeflashingandthe‘t.ut’

icon(abbreviationfortemperatureunits)willbevisibleabovetheflashingunit.

4. Usethearrowkeystoselectthedesiredunitofmeasure.

5. PresstheSETbuttonmomentarilytoconfirmtheselection.

6. ThedisplayreturnstotheP1.0screen.

7. PresstheuparrowbuttontoscrolltothenextparameterP3.0with‘rSt’displayed(factory

defaultresetmode)andfollowthestepsinthenextsection.

ParameterP3:FactoryDefaultReset

Thisparametercanbeusedtorestoreallsettingstotheirfactorydefaultstate.

1. IfcontinuingfromParameterP1skipdirectlytostep2below.Ifstartingfromthenormal

operatingmode,pressandholdtheSETbuttonforatleast2secondsuntilthe‘Px’icon

appearsonthemeterdisplay(x=setupparameternumber)andthenusethearrowbuttons

toscrolltotheP3icon.The‘rSt’displayiconwillbevisibleabovetheP3icon.

2. AttheP3.0‘rSt’screenpresstheSETbuttonmomentarily;a‘y’oran‘n’willbeflashing.

3. Usethearrowbuttonstoselect‘y’forYESRESETor‘n’forNORESET.

4. PresstheSETbuttonmomentarilytoconfirmthesetting.

5. PressandholdtheSETbuttonforatleast2secondstoreturntothenormaloperationmode

orpresstheuparrowbuttonmomentarilytomovetoParameterP4(seebelow).

ParameterP4:CalibrationReviewforRange1andRange2Concentrations

1. IfcontinuingfromParameterP3skipdirectlytostep2below.Ifstartingfromthenormal

operatingmode,pressandholdtheSETbuttonforatleast2secondsuntilthe‘Px’icon

appearsonthemeterdisplay(x=setupparameternumber)andthencontinuestep2below.

2. UsethearrowbuttonstoscrolltotheP4.0iconifnecessary.The‘CAL’displayiconwillbe

visibleabovetheP4.0icon.

3. PresstheSETbuttonmomentarilytoviewthecurrentRange1CalibrationConcentration.

TheP4.0iconwillchangetoP4.1.Ifdashes(‐‐‐)appearonthedisplaythisindicatesthatthe

meterhasnotbeencalibratedthusfar.

4. PresstheuparrowbuttontomovetotheP4.2display.Thedisplayedvaluenowrepresents

theRange2CalibrationConcentration.Again,ifdashedlinesappear,thenthemeterhasnot

beencalibrateduptothispoint.

5. PressandholdtheSETbuttonforatleast2secondstoreturntotheP4.0‘CAL’screen.

6. UsethearrowkeystoselectanotherparameterorpressandholdtheSETbuttonforatleast

2secondstoreturntothenormaloperationmode.
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Calibration

CalibrationPreparationandConsiderations

Theusermustfirstdetermine:

1.Thebestcalibrationschedulefortheapplicationathand.

2.Whatcalibrationstandardtouse.


CalibrationSchedule

 Calibrationisnecessaryandshouldbeperformedregularly.

 Ifmeasuringinthemid‐rangescalibratethemeteratleastoncepermonthandsoakthe

probedeionizedorfor15minutesbeforeeachuse.

 Ifmeasuringinextremetemperatureenvironments,oratthelowendofthemeasurement

range,calibratethemeteratleastonceperweek.


SelectingaCalibrationStandard

Forbestresultsselectacalibrationstandardclosesttotheexpectedsamplevalue.

Alternatively,useacalibrationsolutionvaluethatisapproximately2/3oftheexpectedfull

scalemeasurementrange.Remembernottore‐usecalibrationsolutions;contaminantsinthe

solutionwillaffectthecalibrationandtheaccuracy.


SalinityCalibrationProcedure

1. Inserttheprobeintodeionizedordistilledwaterforapproximately30minutestorinsethe

probe.

2. SelecttheSodiumChloridestandardthatisclosesttotheexpectedmeasurementrange.

3. Filltwoseparateandcleansamplecupswiththestandardizingsolutiontoadepthofat

least3cm(1.2”)each.

4. SwitchthemeterON.

5. Rinsetheprobeinoneofthesamplecupsolutions,gentlystirringtheprobe.Rinsingcould

removecontaminantsthatcouldaffectcalibrationandcausemeasurementerrors.

6. Diptherinsedprobeintotheothersamplecupsolution.Tapormovetheelectrodeinthe

sampletodislodgeairbubbles.Lettheprobestabilizetothesolutiontemperature.

7. PressandholdtheHOLD/CALbutton(approximately2seconds)untilthesalinityvalueand

the‘CAL’iconbeginflashingontheLCD.

8. Usethearrowbuttonstoadjustthedisplayedvaluetomatchthevalueofthestandard

solution.TheSalinityreadingcanbeadjusted±30%fromthedetectedvalue.Values

differingmorethan±30%fromthedetectedvalueindicatesthattheelectrodeneedstobe

cleaned.

9. WhentheCALiconstopsflashing,presstheSETbuttonmomentarilytoconfirmthevalue.

Themeterwillthenreturntothenormalmeasurementmode.

10. NotethatincaseswheretheSalinityreadingisoutsidethe±30%window,themeterdisplay

mayfreezeandnotallowtheusertoreturntothenormaloperatingmode.Inthiscase,

removeoneofthebatteriestoswitchthemeterOFFanddonotusethemeteragainuntil

theelectrodehasbeencleanedorreplaced.
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Maintenance

 Keepthemeter’smeasurementelectrodeclean.Betweenmeasurements,rinsetheelectrode

withdeionizedordistilledwater.Iftheelectrodehasbeenexposedtoasolventimmisciblein

water,cleanitwithasolventmiscibleinwater,e.g.Ethanol,andthenrinsecarefullywith

water.

 Storetheelectrodecarefully.Beforestoring,rinsecarefullyindeionizedordistilledwaterand

storedry.

Troubleshooting

PowerONisattemptedbutthereisnodisplay

 BesuretopresstheON‐OFFbuttonforatleast100mStoswitchthemeterON.

 Checkthatbatteriesarepositionedcorrectly,makinggoodcontact,andcorrectpolarity.

 Replacethebatteriesifnecessary.

 Removeandreplacetheexistingbatteries.

DisplayswitchesOFF

 ThisisnormalwhenAutoPowerOFFisactivated.

 Replacethebatteriesifnecessary.

AirBubblesadheredtoElectrode

 Stirtheelectrodecompletelyandbesuretodiptheelectrodeintoasolutionatanoblique

angle.Verticaldippingcancausemanyairbubblestoadhere.

 Gentlytapthebottomofthesolutioncontainerwhilestirringtheelectrodeinthesolution.

 Aircanbeblownacrosstheelectrodebeforedippingitintothesolution.

ErrorCodes

 RefertotheTablebelowfordetailsonErrorCodesdisplayedbythemeter.

Code Description Suggestions

SALINITYERRORS

‐‐‐‐‐ Measurementoutsideof

range

InManualRangemode,pressandholdtheup

arrowfor2secondstochangerangeorusethe

AutoRangemode

E03 Salinityisover‐range Checkagainstastandardbuffersolution.If

problempersists,repairmeter

E04 Temperatureerror Repairmeter

TEMPERATUREERRORS

E01 Temperaturecircuit

damaged

Repairmeter

E02 Temperaturevalueisbelow

allowablerangeor

Temperaturecircuitdamage

Checkagainatroomtemperature.Iferror

persists,repairmeter

E03 Temperaturevalueisabove

allowablerangeor

Temperaturecircuitdamage

Checkagainatroomtemperature.Iferror

persists,repairmeter
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FactoryDefaultSettings

Type Parameter Default Notes

P1.0 Select°C/°F °C Temperatureunits

P3.0 ReverttoFactoryDefaultsettings NO SelectYEStoreverttodefault

settings

P4.1 ‐‐‐‐‐ CalibrationDataforRange1

P4.2
ReviewpreviousCalibrationdata

‐‐‐‐‐ CalibrationDataforRange2


Specifications

Measurementranges Range1: 0.00to10.00pptSalinity

   Range2: 10.1to70.0pptSalinity

 ppt=partsperthousand 1ppt=1g/L


SalinityAccuracy Range1: 1%FullScale±1digitor2%FullScale

 Range2: ±1digit

SalinityResolution Range1: 0.01ppt

 Range2: 0.1ppt



TemperatureAccuracy ±0.5°C(0.9°F)

TemperatureResolution 0.1°C/°F



TDSFactor Built‐inNaClconductivitytoTDSconversionfactor

Calibration Onepointcalibrationperrange

AutoPowerOFF After20minutesofinactivity

DataHold Freezesdisplayedreading

AutomaticTemperatureCompensation(ATC):0to50°C(32to122°F)

Waterproof IP65rated

TemperatureCoefficient Built‐inNaCltemperaturecoefficient

OperatingConditions Temperature:0to50°C(32to122°F);<80%RH

StorageConditions Temperature:0to60°C(32to140°F);<90%RH

NormalizationTemperatureFixedat25°C(77°F)

Basicstatusindicators Out‐of‐range(‐‐‐‐)andlowbattery

PowerSupply Four(4)LR44‘button’batteries

Dimensions Meter:165x35x32mm(6.5x1.4x1.3”)

 LCD:30x18mm(1.2x0.7”)

Weight 115g(4oz.)
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