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DIGITAL CONDUCTIVITY METER

Specifications of the EmceeModel 1153 Digital Conductivity Meter

Continuous Standard Electrical Conductivity Rangesfrom

0 to 2,000picosiemensper meter (pS/m)

0 to 20,000picosiemensper meter (pS/m)

0 to 2,000picosiemensper centimeter (pS/cm)

0 to 20,000 picosiemensper centimeter (pS/cm)
0 to 100,000picosiemensper centimeter (pS/cm)

One Pressure Sensitive Switch Operation (Green/White MC Logo) ‘ﬂ@

Red LED llluminates During Automatic Test Cycle (3 seconds)
Data Stored (Non Volatile) Until Next Test Cycle is Performed
Alphanumeric Liquid Crystal Display (LCD)

Conductivity Measured and Displayed in Whole Numbers
(pS/mor pS/cm)

Optional Embedded Temperature SensorAvailable
Text Presentation of Operational Status of Meter is Displayed
Automatic Over Range (OVER) and Low Battery (LOW BAT)

Indications

Powered by Three-Standard (3-volt) Lithium Cylindrical Cells (Generic
Code PanasonicCR 2016)

Fuel and Water Resistant

Approved asbeing Intrinsically Safe

Listed in American Society of Test and Mat erials (ASTM)
Standard Test Method D 2624

The information contained in the accompanying documentis proprietary and confidential, and
may not be copied in any manner whatsoever without prior written consentof Emcee
Electronics, Inc. The document and the material therein may not be usedfor any purpose other
than that intended by EmceeElectronics, Inc.

COPYRIGHT 2005 EMCEEELECTRONICS, INC.
REVISION DATE: January 28, 2008
Page 2 of 11
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DIGITAL CONDUCTIVITY METER

1. SCOPE

The EmceeModel 1153 Digital Conductivity Meter is areliable, convenientand
inexpensiveinstrumentfor measuringthe electrical conductivity of fuels andother
productsthat havevery low electrical conductivities.The unit of measurds
picosiemengper meter(pS/m) commonlyreferredto asConductivity Units (CU). The
Meterincorporatesall solid-statecomponentsandis completelyself-contained.

2. SIGNIFICANCE and USE

The ability of afuel to dissipatechargethathasbeengeneratediuring pumpingand
filtering operationss controlled by its electrical conductivity, which dependsuponits
contentof ion species. If the conductivity is sufficiently high, chargesdissipatefast
enoughto preventtheir accumulationthusdecreasinghe build up of dangerously
high electrical potentialsthat could sparkand causea fire and/orexplosion.This
problemcanbe mitigated by increasingthe electrical conductivity of the productby
the addition of certainadditives.The Emces Conductivity Meter is typically usedto
measurethe conductivity beforeandafter the addition of the additives.If it is
necessaryo measureconductivitiesbelow 1 pS/m,for examplein the caseof clay
treatedfuels or refined hydrocarbonsolvents,the EmceeModel 1154 Precision
Conductivity Meter listed in ASTM TestMethod D 4308shouldbe used.

3. DEFINITION

3.1 picosiemengper meter(pS/m), n-the unit of electrical conductivity is alsocalleda
conductivity unit (CU). A siemenis the Standad International(SI) definition of
reciprocalohm sometimescalled mho.

1pS/m=1X 10-12ohms1 =1 CU =1 picomho/m

The EmceeConductivity Meter displayselectrical conductivity in picosiemens/meter
(pS/m) or picosiemens/centimetgpS/cm)

4. THEORY OF OPERATION

The EmceeConductivity Meter usesa probeconsistingof two concentricstainless
steelelectrodes.Whenthe probeis immersedin fuel, andthe pressuresensitive
switchis pressedwice, a constantvoltageis appliedto the electrodes. This resultsin
anelectrical currentwhich is amplified andis shownon the meterdisplay.
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DIGITAL CONDUCTIVITY METER

5. APPARATUS

5.1 The EmceeModel 1153 Conductivity Meter completewith probeis shownin Fig.
1.

5.2 The Meter is operatedby a single pressuresensitive switch thatis coveredby and
is directly beneaththe Emceegreen/whitelogo asshownin Fig.1. The Switch is used
to retrievethe storeddataandto initiate atest.

5.3 The Meteris a portable,handheld devicethatis batterypowered.As shownin
Fig. 2 the batteriescanbe accessedby removingthe top (cap) on the Meter Fig. 1.

5.4 The TOOL shownin Fig. 2 is usedasanAllen wrenchto removethe 2-screws
that securethe capto the Meter andto extractthe batteries.

CAP Allen Head Battery Removal Tool
/ Screw Allen \Wrench l
Batteries v
<— | LCD
MC Logo Red LED
Pressure CAP
Sensitive
Switch
Figure 1 — Model 1153 Meter Figure 2 — Batteries,Cap,and Tool
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DIGITAL CONDUCTIVITY METER

Male B PI : .
ae manana i 5.5 The probelnsertedin the samplethatis
being
testedwith the groundleadattachedo the Meter
and
to the samplecontaineris shownin Fig. 3. The
Ground Lead location of the femalebananaplug on the Meter
and
the Allen screwis alsoshownin Fig. 4.
f Female Banana Allen Screw
Jack
Alligator Clip
T~
Stainless
Steel Beaker
Figure 3—Test SetUp Figure 4 — Female Banana

Jack and Allen Screw

6. OPERATIONAL CHARACTERISTICS

6.1 To view the previousmeasurementhatis storedin memory,depresghe pressure
sensitiveswitch (MC Logo) once. Both the conductivity (pS/m) andthe temperature
(C andF) will bedisplayedandretaineduntil anothertestis performed.

6.2 To initiate atest,depresghe pressuresensitiveswitch (MC Logo) onceandthen
againwhenEMCEE is displayed. The testwill measureconductivity andthe
temperatureof the sampleandstorethe resultsin memory.
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DIGITAL CONDUCTIVITY METER

7. CHECK OPERATIONAL PERFORMANCE
7.1ZeroCheck

7.1.1With the probeout of the sampleto betested,depresshe pressuresensitve
switch onceandthenagainwhenEMCEE is displayed.

7.1.2Thedisplaywill scroll throughthe testoperationandthe new conductivity data
shouldread“0”. Thetemperatureof the environmentwill bedisplayed.

7.13 If anumberotherthan“0” is displayed,this probablyis anindication thatthe
probeis contaminatedandshouldbe cleaned. (SeeParagrapt®. Cleaning
Procedures)

7.2 Over-RangeCheck— Conductivity is greaterthan2K pS/m

7.2.1 Insertthe probeinto a sampleof alcohol (isopropand), depresshe pressure
sensitiveswitch onceandthenagainwhenEMCEE is displayed.

7.2.2 At theendof the testperiodwhenthe LED extinguishesthe display will scroll
throughandin lieu of displayinga numericalvaluefor the conductivity the display
will read“OVER” thusindicating thatthe measuremenis over rangeandthe meteris
operatingproperly.

Outer Conductor

-

Inner Conductor

Figure5 — Inner and Outer Conductors
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DIGITAL CONDUCTIVITY METER

8.0 TEST PROCEDURE

CAUTION: This devicemustbe groundedbeforeandafterintroduction of the probe
into the tank andremaingroundeduntil after completewithdrawal from the tank.

8.1 To initiate atest.depresghe pressire sensitiveswitch onceandthenagainwhen
EMCEE is displayed.The following will occur:

8.1.1Thered LED locatedjust abovethe pressuresensitiveswitch (MC Logo) will
beginto blink indicating that the meteris in the readymodeto perform atest.

8.2 Insertthe probeinto the sampleup to andcoveringthe four holesin the probe.
8.2.1"READ NEW DATA” will bedisplayed.

8.2.2Thered LED will stopblinking andremainon indicating thatatestis in
progressHold the metersteadyduring the testperiod.

8.2.3A brokenline (---------- ) will blink onandoff threetimes (3-secondsduring
thetestperiod.

8.2.4 At the endof thetestperiod,thered LED will extinguishindicating that the test
is completeandthe measurementare storedin memory.

8.2.5"NEW DATA PS/M” will bedisplayed

8.2.5.1Value of measuremenwvill bedisplayed— Example325
8.2.5.2Thetemperatureof the samplewill bedisplayedasfollows:
8.2.5.2.1Temperaturdn DegreesCentigrade- Example:28.8C

8.25.2.2 Temperaturdn Degreesg-ahrenheit Example: 83.8F

Note: The newdata(pS/mandtemperaturewill replacethe previousdataandwill
be storedin memoryuntil anothertestis performed.

It is recommendedhatthe probeberinsedwith alcohol followed by tolueneprior to
performinganothertestor storingthe meter.
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DIGITAL CONDUCTIVITY METER

9. CLEANING PROCEDURES

9.1 In normal use,the probeshouldbe cleanedwith tolueneor a mixture of heptane
andisopropanolandair-dried after use,to ensurethationic materialsalbsorbedon the
probeduring previoustestswill not contaminatethe sampleandgive anerroneous
result. The probecanbe disassembledby rotating the outerconductor
counterclockwise. Typically, the probeis cleanedby rinsing it usingalcohol
followed by atoluene(or with someof the sampleto betested). Fig. 6 Showsthe
Probedisassembled.

9.21f thecell is in contactwith waterandthe
instrumentis switchedon, animmediateoff scale
readingwill beobtained. If the cell hasbeenin
contactwith water,it shall bethoroughlyrinsedwith
cleaningsolvent, preferablyisopropylalcohol,and
dried with a streamof air.

9.3 The metermay display a non-zeroreadingcaused
by condensatiorforming on the cell whenthe meter
is taken from a cool, dry environmentand subjected
to hot, humid conditions.This condition canbe
avoidedby storingthe cell atatemperature? to 5°C
in excessof the ambienttemperatureywhen
practicable

Figure 6 — Probe Disassembled

10.BATTERY REPLACEMENT

10.1 The Model 1153 meterhasaninternal batterycheckcircuit. If the batteriesare
weak,the meterwill turnon‘LOW BAT” will bedisplayedandthe meterwill turn
off andnot allow a measuremento be performed.If the batteriesaretoo weak, the
meterwill notturnon.
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DIGITAL CONDUCTIVITY METER

Note: The storeddatawill not be affectedevenif the batteriesarereplaced.

WARNING! To preventignition of flammable or combustibleatmospheres,
disconnectpower beforeservicing.

WARNING! To reducetherisk of ignition of aflammableor explosiveatmosphere,
batteriesmustbe changedonly in alocation known to be non-hazardous. Do not mix
new batterieswith usedbatteries,or mix batteriesfrom different manufactures.

Batteryrequirements:3 - batteriesPanasoit type CR 2016

10.2 Whenbatteryreplacements required,usingthe TOOL (SeeFig. 2), removethe
two screws(Allen head)that securethe top (cap) of the meterto the body. The
screwsarelocatedon the lateral sidesof the metercap. (SeeFigs. 1 and4)

10.2.1Removethe cap. Somedegreeof force will berequiredto overcomethe drag
causedoy the“O” ring.

10.2.2 The batteries(3) arelocatedbehindthe printed circuit boardsadjacentto the
backof the meter.Fig. 2 Showsthe location of the bateriesin the meter.

10.2.3 Removethe batteriesusingthe TOOL (SeeFig. 2) thatwasfurnishedwith the
meter.

10.2.4Insertthe new batteries(the TOOL is not required).Assurethat the polarity of
the batteriesis correct(positive facesto the back of the meterwhich is the side
oppositeof the display). SeeFig. 2 for batterylocationin meter.

10.2.5Replacethe capandsecureit usingthe 2-screws.

10.2.6Checkby depressinghe pressuresensitiveswitch onceto assurehatthe
batteries correctedthe problem. If the display doesnot illuminate, this may bean
indication thatthe meterrequiresfactory repair.

11. PRECISION*

The electrical parameterof the meterarefactory calibratedto 1% of reading.
However,dueto variationsin productmeasurementharacteristicsthe repeatability
(r) andreproducibility (R) areasfollows:

| PsM r R |
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DIGITAL CONDUCTIVITY METER

1 1 1
15 6 8
20 7
30 9 11
50 13 16
70 15 19
100 19 24
200 29 36
300 37 46
500 51 62
700 62 76

1000 77 94
1500 98 120

PS/M — picosiemengper meter

r = Repeatability- Maximum allowable difference between2-successive
measurementperformedby the sameoperatorusingthe samemeterto testthe same

sample.

R = Reproducibility — Maximum allowable differencebetween2-measurements
performedon the samesampleby 2different operatorsusing 2-different meters.

*Precisionis basedon a Inter-laboratoryTest(ILT) Programconductedn November
2004 underthe auspicesof the American Societyof TestandMaterials (ASTM)
Internationd. Sincethe Programwasconductedat roomtemperaturg23°C— 73.4°F)
the precisionmay vary at othertemperatures.
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