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DANGER

HIGHLY TOXICAND ORFLAMMABLE LIQUIDS ORGASES MAY BEPRESENTINTHISMONITORING SYSTEM.
PERSONAL PROTECTIVE EQUIPMENT MAY BE REQUIRED WHEN SERVICING THISSYSTEM.

HAZARDOUS VOLTAGES EXIST ON CERTAIN COMPONENTS INTERNALLY WHICHMAY PERSIST FORA
TIMEEVENAFTERTHE POWERIS TURNED OFF AND DISCONNECTED. P/N M44412

ONLY AUTHORIZED PERSONNEL SHOULD CONDUCT MAINTENANCE AND/OR SERVICING. BEFORE 01/11/2012
CONDUCTINGANY MAINTENANCE OR SERVICING CONSULTWITHAUTHORIZED SUPERVISOR/MANAGER.
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Copyright © 2000 Teledyne Analytical Instruments

All Rights Reserved. No part of this manual may be reproduced, transmitted,
transcribed, stored in aretrieval system, or translated into any other language or computer
language in whole or in part, in any form or by any means, whether it be electronic,
mechanical, magnetic, optical, manual, or otherwise, without the prior written consent of
Teledyne Analytical Instruments, 16830 Chestnut Street, City of Industry, CA 91749-

1580.

Warranty

This equipment is sold subject to the mutual agreement that it is warranted by us
free from defects of material and of construction, and that our liability shall be limited to
replacing or repairing at our factory (without charge, except for transportation), or at
customer plant at our option, any material or construction in which defects become
apparent within one year from the date of shipment, except in cases where quotations or
acknowledgements provide for a shorter period. The Class S-2 Micro-Fuel Cell iswar-
ranted for 6 months from the date of shipment from Teledyne. Components manufactured
by others bear the warranty of their manufacturer. This warranty does not cover defects
caused by wear, accident, misuse, neglect or repairs other than those performed by
Teledyne or an authorized service center. We assume no liability for direct or indirect
damages of any kind and the purchaser by the acceptance of the equipment will assume
all liability for any damage which may result from its use or misuse.

We reserve the right to employ any suitable material in the manufacture of our
apparatus, and to make any alterations in the dimensions, shape or weight of any parts, in

so far as such alterations do not adversely affect our warranty.

Important Notice

This instrument is intended to be used as atool to gather valuable data. The
information provided by the instrument may assist the user in eliminating potential
hazards caused by the process that the instrument is intended to monitor; however, it is
essential that all personnel involved in theuse of theinstrument or itsinterfacewith
the processbeing measur ed be properly trained in the processitself, aswell asall

instrumentation related toit.

The safety of personnel is ultimately the responsibility of those who control process
conditions. While this instrument may be able to provide early warning of imminent
danger, it has no control over process conditions, and can be misused. In particular, any
alarm or control system installed must be tested and understood, both as to how they
operate and as to how they can be defeated. Any safeguards required such as locks, 1abels,
or redundancy must be provided by the user or specifically requested of Teledyne when
the order is placed.

The purchaser must be aware of the hazardous conditions inherent in the process(es)
he uses. He is responsible for training his personnel, for providing hazard warning
methods and instrumentation per the appropriate standards, and for ensuring that hazard
warning devices and instrumentation are maintained and operated properly.

Teledyne Analytical Instruments (TAI), the manufacturer of thisinstrument, cannot
accept responsibility for conditions beyond its knowledge and control. No statement
expressed or implied by thisdocument or any infor mation disseminated by the
manufacturer or hisagentsisto beconstrued asawarranty of adequate safety control
under theuser’ sprocessconditions.
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Portable Trace Oxygen Analyzer TURBO,

Introduction

The Teledyne Analytical Instruments Model TURBO, isaportable
trace oxygen analyzer which does not need an external power sourceto
operate, and can bereliably calibrated without the use of additional calibra-
tiongases.

Theinstrument providesfor trace oxygen analysisin measuring ranges
of 0-100, 0-1,000 and 0-10,000 PPM (full scale), plusaspecial calibration
range that encompasses the known oxygen concentration of atmospheric air
(209,000 PPM).

Sample oxygenisread from an extremely accurate integral meter (0.5%
linearity) whose range of measurement is determined by the position of the
range selector switch. The 100-division meter scale and the multiplying
factor indicated by the position of the range switch determinethefull scale
oxygen sensitivity of theinstrument.

Samplegasisintroduced and vented viaapair of quick disconnect
fittingsthat featureintegral shutoff valveswhich automatically closewhen
the mating malefitting iswithdrawn. Thefittingsare anintegral part of the
measuring cell manifold so that internal sample passagevolumeisat an
absol ute minimum. Sampleflow control, although not critical (0.1to 10
liters/min.), iseither accomplished with accessory equipment or by the
addition of apump and flowmeter (TURBO,P).

Method of Analysis

The sample oxygen ismeasured by aunique el ectrochemical transducer
whichfunctionsasafuel cell; inthisinstance, thefuel isoxygen. Oxygen
diffusing into the cell reactschemically to produce an electrical currentthatis
proportional to the oxygen concentration in the gas phaseimmediately
adjacent to the transducer’ s sensing surface. The Micro-fuel Cell isaClass
S-2, designed for aquick recovery timefromair to low PPM levels of
oxygen.
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TURBO, Portable Trace Oxygen Analyzer

Thelinear, but minute, signal produced by the transducer from trace
oxygenisamplified by atwo stage amplifier. The dual stagesof amplifica-
tion provide enough gain to drive the 0-100 microampere meter and ther-
mistor controlled network utilized to compensatefor the positivetemperature
coefficient of thetransducer.

Features

Micro-Fuel Cell: The Micro-fuel Cell (U.S. Pat. #s 3,767,552 and
3,668,101) isaseal ed electrochemical transducer with no electrolyteto
change or electrodesto clean. When the cell reachesthe end of itsuseful life,
it ismerely thrown away and replaced, as one would replace aworn-out
flashlight battery. Thelife of the cell iswarranted by TAI (see Cell War-
ranty, page 11).

ReliableCalibration: Theuniquequalitiesof theMicro-fuel Cell
allowstheuser to calibrate theinstrument with the most economical, reliable,
abundant, standardization gasthereis—atmosphericair.

The special CAL range of theinstrument featuresamark that coincides
with the 209,000 PPM oxygen concentration of air. By drawing air through
theinstrument (see Calibration, page 6) reliable calibration can be achieved.

After the el ectronics have been properly zeroed (aone-timefactory
operation), theinstrument cannot produce an output indication in the absence
of oxygen; therefore, thereisno need for azero standardization gas.

Integral Power Supply:  For pump option 4, the differential power
requirement (+ and — 3.6 VDC) of theinstrument amplifier isfurnished by
twointernally mounted 750 milliampereshour NiCad batteries. Fully
charged, these batterieswill provide enough power to operate theinstrument
continuously for a period of about 45 days with the pump option OFF. With
the pump option ON, the batterieswill provide continuous operation for
about 8 hours. With the pump option OFF, an overnight charge of 14-16
hours on aone-month duty cycle should keep the original batteries supplied
usable for many years. With the pump option ON, charge 1416 hourson
an 8-hour duty cycle.

Anintegral charging circuit and adetachable power cord are provided
so that the batteries may be recharged from any 50 or 60 cycle, 105 to 125
volt (90to 110 volt optional), outlet.
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Portable Trace Oxygen Analyzer TURBO,

Theinstrument isdesigned to either sampleor haveitsbatteriesre-
charged. Both operations cannot be carried out simultaneously. TAI has
deliberately interlocked thecircuitry so that both operations cannot be carried
out at the sametime.

Only when the selector switch is placed in the OFF position will the
neon lamp on the back plate of the Model TURBO, light up to indicate
power to the battery charging circuit.

To determinethe state of the rechargeabl e batteries, turn the Range
Selector Switch counterclockwiseto the battery test position and hold there
(the switch isspring loaded). Watch the meter indicator: if it does not stay
within the battery limits, the batteries need to be recharged. Releasethe
Range Selector Switch and it will automatically return to the OFF position.

Accuracy and Response:  The Model TURBO,, provides monitoring
accuracies of £2% of full scale or £5 PPM, whichever isgreater, at constant
temperature. A £5% of reading accuracy is achievable throughout the operat-
ing temperature range of 30to 125° F.

With asample flowrate of 150 cc/min., 90% responseisachievedin 5—
10 seconds in the 0—10, 0—100, 0-1000, and CAL range switch positions.

Compact Packaging: Theinstrumentishousedin 10Y:s" W x 7%2"
H x 6%" D auminum casethat is equipped with a carrying handle and foot
pads. When in use, the analyzer should be placed in an upright position on a
level surface(off-level positioningwill detract from meter accuracy). See Fig.1.

The cell block and amplifier PC board are housed inside the analyzer.
The back panel of the analyzer containsthe AC power receptacl e, the amber
chargelight, fuse (%2A: 110V; ¥A: 220V), and quick-connect fittingsfor
bringing the sampleinto and out of the sensor assembly. See Figs. 2 and 3.

Pump: The TURBO,P hasanintegral pump used to help draw
samplethrough theanalyzer.
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Portable Trace Oxygen Analyzer TURBO,

Supporting Equipment and Services

Sampling Equipment
The customer must provide ameans of controlling the pressure and
flowrate of the sample gas. For positive pressure applications, TAI suggests
asimplethrottlevalveinstalled in the sampleline between the sampl e point
and the analyzer. The flowrate should be limited to between 0.1 and 10
litersmin.

IMPORTANT: Use pressureregulators with ametallic diaphragm ONLY.

Regulatorswith organic or plastic diaphragms are permeabl e to oxygen
and, if used in the sampling system, will lead to high oxygen readings.

For atmospheric pressure sampling, the TURBO,P has a pump and
flow control valve downstream of the analyzer to draw (rather than push) the
samplethroughtheinstrument.

TAI suppliesthree (3) male disconnect fittingswith theinstrument: one
for installation of the customer’ s sampleline, oneto be used to open the vent
fitting of theinstrument, and one (equipped with aplastic tube) for drawing
air through the unit for calibration purposes.

Do not placeany restriction on theline between the sample point
and the analyzer—as apartial vacuum would then be drawn on the cell.
Sincethecell isapartial pressure sensitive device, any oxygen readings
taken under these conditions would be erroneous. In addition, vacuumsin
excess of one-third of an atmosphere may damagethe cell.
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TURBO, Portable Trace Oxygen Analyzer

Power Service

A source of single phase, 105 to 125 VAC (90 to 110 VAC optional),
50 or 60 Hz power, capable of delivering amaximum of %2 A of current will
beperiodically required to rechargetheinstrument’ s battery power supply.
An 8-foot, UL approved, 3-wire detachable power cord is provided with the
instrument and should be stored in asafe place when not in use. The
TURBO, can be optionally furnished with 220 VAC, 50 or 60 Hz charging
power or 100 VAC, 50 or 60 Hz charging power.
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Portable Trace Oxygen Analyzer TURBO,

Operation

WARNING: The TURBO, is NOT intrinsically safe and must not be used in or
broughtinto hazardous areas.

The TURBO, issupplied completely assembled and ready for instant
use. TheMicro-fuel Cell isin placewithin the manifold, and prior to ship-
ment the manifold was purged with aninert gasto eliminate all but traces of
oxygen fromtheinternal sampling system. Theintegral shut-off valvesinthe
quick disconnect sampl efittings, if not disturbed, will maintainthisinert
atmospherewithinthe manifoldindefinitely. Thiscan be demonstrated by
placing the Range Selector Switch in the 0-1000 PPM position.

When the range selector is moved from the OFF position, power to the
instrument circuitry isestablished. The meter will instantly respondto the
residual oxygenwithintheintegral sample passages.

Itisimpossibleto achieve aperfect seal of theinternal sample system,
and what the meter isindicating isthe diffusion/consumption balance point
of theinternal sample system and the Micro-fuel cell.

Thisbalance point, with aproperly calibrated instrument, isalways
within thelimits of the 0-100 range. If the reading climbs off the limits of this
scale, aleak inthe manifold assembly isindicated.

Toextend cell lifeand minimizethetimerequired to makethe next
analysis, theinstrument should always be purged with sampleor an
inert gasprior to being taken out of servicefor standby or storage.
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TURBO,

Portable Trace Oxygen Analyzer

Calibration

Theinherently constant output of the cell during itsuseful life precludes
adefinitivecalibrationcycle. TAl feelsthat theinterval between calibrations
should be dictated by your application. If theinstrument isbeing used to
certify the oxygen content of aproduct for delivery, then, acalibration prior
to certification would bein order. If not, abiweekly or monthly calibrationis
adequate. However, the rapid response of the S-2 cell allows more frequent
air calibrationsthan possiblewith earlier typeinstruments.

NOTE: Do not calibrate theinstrument unless thereis atrace oxygen gas
readily available for purging immediately following calibration.

Tocalibratetheinstrument:

1)

2)
3

WARNING:

4)

5

Stand the instrument upright on alevel surface, and with the
Range Selector Switch in the OFF position, check the alignment
of the meter pointer with the zero mark on the scale. Usethe
mirror to eliminate parallax, and adjust the screw on the face of
the meter, if necessary, until the pointer and zero mark arein
precisecoincidence.

Move the Range Selector Switch to the CAL position.

Install the plastic tube equi pped mal e disconnect fitting in either
of theanalyzer’ ssample ports, and ablank disconnect fittingin
the other port (direction of sampleflow isof noimportance). A
pump isrecommended on the plastic tube. Pump the tube until
themeter reading isstable.

DONOTATTEMPT TO DRAW SAMPLE THROUGH THE ANALYZER
ORALLY.

The sensor electrolyte is caustic. Do not let it come in contact with
skin. If it does, immediately flush affected area with water. Con-
sultthe Emergency First Aid procedures in the Material Safety
Data Sheet at the end of the manual. Do not attempt to open or
repair the sensor. Leaking or exhausted sensors should be dis-
posed of in accordance with local regulations. Consult the Mate-
rial Safety Data Sheet at the end of the manual.

Unlock and adjust the SPAN potentiometer until the meter
pointer isin coincidence with the CAL mark on the meter scale.
Besureto relock the control after the adjustment is made.

Immediately after step 4, disconnect the tubing-equipped
calibration fitting, and plug in either the sample or asource of
inertgas.
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Portable Trace Oxygen Analyzer TURBO,

If theinstrument isto be used for sampling after the calibration proce-
dure has been completed, follow the decreasing oxygen reading by position-
ing the Range Selector Switch so that the meter givesthe best possible
resolution of the oxygen. Do not attempt to actually take areading until
themeter indication stabilizes.

If, on the other hand, theinstrument is not to be used immediately after
calibration, and alow PPM oxygen gasis being employed as apurge, alow
the manifold to be purged overnight, and then disconnect both malefittings.
Alwaysdisconnect the sour cefitting first and then thevent fitting
immediately after.

Positive Pressure Sampling

When connecting the instrument to a positive pressure sample source,
awaysproceed asfollows:

1) Beforemaking any connectionsto theinstrument, establisha
flowrateinthe sampleline of from 0.1to 10 liters/min. Allow the
sampleto vent to atmosphere long enough to purge thelinefree
of air.

2) Install thevent fitting fir st, and then the sample sourcefitting. Be
prepared to make the connectionsin rapid order, so that
atmospheric diffusion timethrough thevent fittingisheldto a
minimum.

When disconnecting theinstrument, reversethe procedure: source
fittingfirst, and then ventfitting.

The objective of the connection—disconnection procedureisto obviate
the possibility of pressurizing the manifold. If aflowing sampleisconnected
to the manifold without the vent fitting in place, the pressurein the manifold
will riseand equal the sample pressureimmediately, possibly causing a
manifoldleak.
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TURBO, Portable Trace Oxygen Analyzer

Atmospheric Pressure Sampling

The TURBO,P is equipped with a sample pump and flowmeter to
draw samplethrough the analyzer in the case of sample at atmospheric or
dlightly lessthanatmospheric pressure.

The pump power switch islocated on the back panel of the analyzer.
During calibration and normal operation, set the flowmeter to midrange, and
turn the pump on during step 3 of the calibration procedure.
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Portable Trace Oxygen Analyzer

TURBO,

Maintenance

Recharging the Battery

TAI suggeststhat an overnight recharge be performed every 4 weeks of
continuoususe. Torechargethe batteries:

1.

CAUTION:

Move the Range Selector Switch to OFF and connect the power
cord to aconvenience outlet. The amber charge lamp (back of
case) will light during charging. Theintegral charging circuit will
automatically energizeand regulate the battery charging current
when the Range Selector Switch isin the OFF position and the
AC cord is plugged into the power line.

Do not turn the Range Selector Switch to either BATT TEST or any
of the operating range positions while the unitis connected to AC
power. Doing so may cause failure of the integrated circuit.

When recharging is completed, unplug the unit fromthe AC
outlet. Turn the Range Selector Switch to the operating position
andthentothe BATT TEST position. Meter reads 60%-80% fs.

NOTE: The BATT TEST position will not give areliable indication of the
battery charge immediately after acharge cycle. Allow the unitto run
for awhile before testing the batteries.

If theinstrument is stored with the Range Selector Switch in the OFF
position (charge cord disconnected), the period of time between charge

periodsis extended from one month to four months. However, do not leave
it longer than thistime period.

“p™ Teledyne Analytical Instruments
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TURBO,

Routine Maintenance

Beyond adhering to abattery recharge schedul e, no routine mainte-
nanceisrequired, asthere are no moving partsin theinstrument other than
the meter movement. The Micro-fuel Cell isasealed, modular component
that should be replaced only when expired or faulty.

Cell Replacement

The characteristics of the Micro-fuel Cell aresimilar to those of a
mercury battery in that both provide an almost constant output through their
useful life, and then fall off sharply towards zero at the end. If the sample
being analyzed has alow oxygen concentration, cell failurewill probably be
indicated by theinability to properly calibrate the analyzer. Y ou will find that
very little adjustment of the SPAN potentiometer will be required to keep the
analyzer calibrated properly during the duration of agiven cell’ suseful life.

If many turn adjustments clockwise arerequired to calibrate theinstrument,
or calibration cannot be achieved within the range of the control, the cell
should bereplaced.

To offset the possibility of not having areplacement cell available when
itisneeded, TAI recommendsthat a spare cell be purchased shortly after the
instrument isplaced in service, and eachtimethe cell isreplaced thereafter.

The spare cell should be carefully stored in an areathat isnot subject to
large variationsin ambient temperature (75°F nominal), and in such away as
to obviate any possibility of incurring damage. Do not open the cell pack-
ageuntil thecell isto beactually used. If the cell package is punctured and
air permitted to enter, the cell will immediately start to react to the presence
of oxygen.

ToreplacetheMicro-fuel Cell:

1. Loosenthe 2 screws (designated by arrows) on the back panel
(see outline dwg. C-45254 or C-57975). See Figure 2.

2. Removethe screw located on each side of the top cover and
gently slide the cover up and off.

3. Removethe 3 wing nuts on top of the cell block and remove the
cell cap. Carefully removetheold cell from the cell cap and
disposeof it in accordancewith local regulations (seethe
Material Safety Data Sheet at the end of the manual). See Figure 3.

12
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Portable Trace Oxygen Analyzer

4. Removethenew cell from itspackage, and carefully removethe
shorting wire. Do not touch the silver/gold col ored sensing
surface of the cell asit iscovered with adelicate Teflon
membrane that can be ruptured in handling.

5. Thecell hasthree pinsthat fit into the cap oneway only. Slide
the pinsinto the cell cap.

6. Replacethe cell cap and cover.

7. After thecell hasbeeninstalled, purgetheinstrument with an
inert gas (or the sample), and then proceed asdirected in the
calibrationprocedure.

Cell Warranty

The Class S-2 cell used in the Model TURBO, iswarranted for 6
months of servicefrom date of shipment.

The Model TURBO, should not be used in applications where CO, is
amajor component in the sample. Concentrations of 1,000 PPM or lesswill
not effect cell performance.

If acell wasworking satisfactorily, but ceasesto function beforethe
warranty period expires, the customer will receive credit, on aprorated basis,
toward the purchase of anew cell.

Customer having warranty claims must return the cell in questionto the
factory for evaluation. If it isdetermined that failureisdueto faulty work-
manship or material, the cell will bereplaced at no cost to the customer.

CAUTION: Evidence of damage due to tampering or mishandling will render
the cell warranty null and void.

Transduction and Temperature Compensation
The Micro-fuel Cell used inthe TURBO, has an inherent positive
temperature coefficient, the effects of which have been minimized through
theimplementation of athermistor compensation circuit.

TURBO,

“p™ Teledyne Analytical Instruments
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TURBO, Portable Trace Oxygen Analyzer

Pump Removal/Installation (TURBO,P only)

Removal

1. Loosenthecover platemounting screwsand removetheinstrument
coverplate.

2. Disconnectthepumpmotor wiresfromthecircuitterminals.

3. Tagthepumpinletandoutlet tubingsandthendisconnect bothfrom
thepumpassembly.

4. Loosenandremovethefour screwssecuringthepumpassembly to
theinstrument chassisandremovethepump.

Installation

1. Withtheinstrument cover plateremoved, setthepumpassemblyin
place.

2. Insertandtightenthefour screwsto securethepumpassembly to
theinstrument chassis.

3. Connectthetagged pumpinlet and outl et tubingstothepump
assembly.

4. Connectthepumpmotor wirestothecircuitterminals.

5. Replacetheinstrument cover plateandtheninsert andtightenthe
cover platemountingscrews.
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Portable Trace Oxygen Analyzer

Specifications

Ranges:

Sensitivity:
Accuracy:

Response Time:

Operating Temper ature:
Micro-fuel Cell Class:
Micro-fuel Cell Warranty:
Recommended Span Gas:
Operating Power :
Battery RechargeCircuit:

Wetted Parts:

Weight:
Dimensions;

TURBO,

0-100 PPM oxygen

0-1,000 PPM oxygen

0-10,000 PPM oxygen

0.5% of full scale

+2% of full scaleat constant temperature;
+5% of reading or £1 PPM (whichever is
greater) over theoperating temperature
range.

90% of full scalein 5-10 seconds at 68°F
(20°C)

+32°F to +125°F (0°C to +52°C)

S2

6 months

Atmosphericair

Two rechargeable NiCad batteries

110 VAC, 60 Hz

100/220 VAC, 50/60 Hz optional

Nylon sensor housing and nickel-plated
brassquick-disconnectfittings
Stainlesssteel optional

7 Ibs (3kQ)

10" W x 7%." Hx 6%4" D

(255.6 mm x 190.5 mm x 171.45 mm)

Spare Parts List

Qty P/N Description

1 F51 Micro Fuse, 1/2A (220V use F39)
1 C6689-S2 Micro-fuel Cell, ClassS-2

2 B76 Battery

1 L79 Lamp

1 A36289 Cadlibrationkit

1 B64442 Pump Assy. (for Pump Option)

A minimum chargeisapplicableto spare partsorders.

IMPORTANT: Orders for replacement parts should include the part number
and the model and serial number of the system for which the
parts areintended.
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TURBO, Portable Trace Oxygen Analyzer
______________________________________________________________________________________________|

Send ordersto:
TELEDYNE ANALYTICAL INSTRUMENTS

16830 Chestnut Street
City of Industry, CA 91748

Telephone: (626) 934-1500

TWX: (910) 584-1887 TDYANYL COID

Fax: (626) 961-2538

Web: www.teledyne-ai.com

or your local representative

Drawing List

(TURBO,)
C-45254 Outlinediagram
B-45202 Schematic
C-45204 Wiringdiagram (110V)
C-45203 Wiringdiagram (220V)

(TURBO,P)
C-57975 Outlinediagram
B-57974 Schematic
A-57977 Pipingdiagram
C-57973 Wiringdiagram (110V)
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Portable Trace Oxygen Analyzer

TURBO,

Material Safety Data Sheet

Section | — Product Identification

Product Name:

Manufacturer:
Address:

Micro-Fuel Cells

Mini-Micro-Fuel Cells, all classes

Super Célls, all classes except T-5F
Electrochemical Oxygen Sensors, all classes.

TeledyneAnalytical Instruments
16830 Chestnut Street, City of Industry, CA
91749

Phone  (626) 961-9221
Technical Support:  (626) 934-1673

Environment, Health

and Safety:  (626) 934-1592
DatePrepared: 08/08/91

Section Il — Physical and Chemical Data

Chemical and Common Names:

CASNumber:

Melting Point/Range:
Boiling Point/Range:
Specific Gravity:

pH:

Solubility inWater:

Percent Volatilesby Volume:
Appearance and Odor:

Potassium Hydoxide (KOH), 15% (w/v)
Lead (Pb), pure
KOH 1310-58-3

Pb 7439-92-1
KOH (15%) Pb (pure)
-10to0°C 328°C
100 to 115 °C 1744°C
1.09 @ 20°C 11.34
>14 N/A
Completely soluble Insoluble
None N/A
Colorless, odorless solution Grey
metal,
odorless
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TURBO, Portable Trace Oxygen Analyzer

Section Il — Physical Hazards

Potential for fireand explosion: The electrolytein the Micro-Fuel Cellsis
not flammable. There are no fire or explosion hazards associated with Mi-
cro-Fuel Cdlls.

Potential for reactivity: The sensors are stable under normal conditions of
use. Avoid contact between the sensor electrolyte and strong acids.

Section IV — Health Hazard Data

Primary routeof entry:  Ingestion, eye/skin contact
Exposurelimits OSHA PEL: .05 mg/cu.m. (Pb)
ACGIHTLV:  2mg/cu.m. (KOH)

Effectsof overexposure
Ingestion:  Theelectrolyte could be harmful or fatal if
swallowed.
Oral LD50 (RAT) = 3650 mg/kg
Eye. Theéelectrolyteiscorrosive, eye contact

could result in permanent loss of vision.

Dermal: Theelectrolyteiscorrosive; skin contact
could result in achemical burn.

Inhalation:  Liquidinhaationisunlikely.

Signs/symptoms of exposure:  Contact with skin or eyeswill cause a
burning sensation and/or feel soapy or
slippery to touch.

Medical conditions

aggravated by exposure:  None

Carcinogenicity:  NTP Annua Report on Carcinogens: Not
listed
LARC Monographs: Not listed
OSHA: Not listed

Other health hazards: Lead islisted as achemical known to the
State of Californiato cause birth defects
or other reproductive harm.
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Portable Trace Oxygen Analyzer TURBO,

Section V — Emergency and First Aid Procedures

EyeContact:  Flush eyeswith water for at least 15 minutes and get im-
mediate medical attention.

Skin Contact:  Wash affected areawith plenty of water and remove con-
taminated clothing. If burning persists, seek medical
attention.

Ingestion:  Give plenty of cold water. Do not induce vomiting. Seek
medical attention. Do not administer liquids to an uncon-
SCious person.
Inhalation:  Liquidinhalationisunlikely.

Section VI — Handling Information

NOTE: The oxygen sensors are sealed, and under normal circumstances,
the contents of the sensors do not present a health hazard. The
following information is given as a guide in the event that a cell
leaks.

Protectiveclothing: Rubber gloves, chemical splash goggles.

Cleanup procedures: Wipe down the area several times with awet paper
towel. Use afresh towel each time.

Protectivemeasures

during cell replacement: Before opening the bag containing the sensor cell,
check the sensor cell for leakage. If the sensor
cell leaks, do not open the bag. If thereisliquid
around the cell whilein the instrument, put on
gloves and eye protection before removing the
cell.

Disposal: Should bein accordance with all applicable state,
local and federal regulations.

NOTE: The above information is derived from the MSDS provided by the
manufacturer. The information is believed to be correct but does
not purport to be all inclusive and shall be used only as a guide.
Teledyne Analytical Instruments shall not be held liable for any
damage resulting from handling or from contact with the above
product.
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