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e Dissolved Oxygen / O2 / % Saturation / Temperature

e Simple 3 key operation

e Automatic Resolution Selection

e Scale exchange in Auto-range

e Continuous or Hold Readings

e Non-Volatile Memory, even when turned off the
program set up will be sustained

e Automatic Calibration for all parameters

e Automatic Temperature Compensation

e Maximum and Minimum Sound Alarm

e Battery charge Auto Monitoring

e Dataloging up to 99 Readings

e Salinity and Barometric Pressure Compensation

e Clark Polarographic Cell

e Automatic or Manual Zero and SPAN adjustment

Dissolved Oxygen

Range

0 to 60 mgO,/I

Resolution

1/0.1/0.01

Relative Precision

0.02 % (full scale)

0, Gas

Range

010 30% O,

Resolution

1/0.1

Relative Precision

0.33 % (full scale)

% Saturation

Range

0 to 100% of saturation

Resoluton

1/0.1

Relative Precision

0.1 % (full scale)

General
Enclosure IP-67
Temp. Comp. Manual/Auto 0to 60 °C
Display Alphanumeric 2 Lines x 16 Characters
Output RS-232
Power Battery 9 VCC

Battery Life Time

Up to 60 hours

Dimensions (LHD)

100 x 75 x 180 mm

Weight

0.45 kg

Supplied with equipment

Amperometric Cell DOE-21L
Cell mainutenance Kit DOM-21L
BOD Kit DOM-ADP
Carrying Case

Instruction Manual

Optional

Immersion Probe DOE-21S
AC Adapter CDH-30PW




3. LHO.Theory

The Oxygen meter has a electrolyte cell, with Platinum Cathode and Silver tubular Anode separated by cast
epoxy. Both are immersed in electrolyte and the setis isolated by a gases permeable PTFE membrane.

In order to determine the dissolved oxygen apply a polarization potential differential between the Anode and the
Cathode. The sample’s oxygen diffuses thru the membrane, reducing at the Cathode and creating the oxidation
product atthe Anode. The resulting currentis proportional to the oxygen present.

Varying just the membrane’s thickness you can determine the solutions’s oxygenin a range form 0.2 to 60ppm.
Reduced gases interferences will occur, such as halogen and SOz, and H2S will infect the electrode.

Stir Dependence

The cell’'s oxygen consumption will result from the oxygen’s extraction from the solution at membrane’s proximity.
The oxygen is extracted by diffusion, not allowing the real value of the sensibility reading. Therefore, there is a need
to stirthe solution so the oxygen can be extracted per diffusion as per convection, allowing a sensibility rate
increase that will allow adequate readings. This way itis evident that in order to perform a correct reading, itis
necessary to maintain the solution under constant stir (10 cm/seg over the cell).
BOD Kit

The BOD Kit was developed specifically for Dissolved Oxygen (DO)readings, to determine the Biochemical
Oxygen Demand (BOD), composed by:
1. StirCap

Works by magnetic principle. Once submitted to a magnetic field generated by a magnetic stir, makes it rotate
(by attraction/repulsion) the magnetinstalled at the body cap. Through this effect, the magnet turns ata constant

speed inordertorelease Oz2.
[
2. Funnel

Use to retain the overflow volume at cell insertion at BOD bottle.

3. Sealing Rubber

It is used specifically to seal the BOD.

ATTENTION: It is CRUCIAL, to avoid bubbles at BOD bottle, after introducing the cell. In case bubbles
occur, take out the cell and repeat the procedure until bubbles are not present.

The lateral opening is exclusively build in order to allow the release of bubbles that possible appear.




All life organisms depend on oxygen to sustain their metabolism process for growing and reproduction, and we
could classify them as:

Aerobic Organisms: those who depend on free oxygen for organic material mineralization, resulting in most simple
Inorganic final products.

o0
O Organisms
H—C — C—CZ " +30: 2 30+ 2H,0 + NH;
| | N OH Aerobics
H NH: Free SIMPLE INORGANIC
ORGANIC Oxugen PRODUCTS
MATERIAL

Anaerobic Organisms are those that to for oxidizing the organic material, use oxygen from organic salts, such as
sulfites, resulting partial oxidized final products .

H H
| | _
H—C — C— Cfo + 304 OArgan%) 6COu+ 4H:0 + 2NHs + 35"
I I OH eronics
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The pollutant organic material, has a tendance to mineralize naturally by existing aerobic microorganisms, which
consume dissolved oxygen.

When the pollutantis excessive, the free oxygen will finish and from this point on the anaerobic organism will
predominate which partially oxidize.

Therefore, itis important to sustain the aerobic conditions, supplying more free oxygen to the organic charge, this
Way the complete mineralization will occur.

The "BOD" (Biochemical Oxygen Demand) is used to determine the pollution levels, evaluate pollutant charge and
the treatment system efficiency (together with "QOD"and "TOC").

The "BOD" is the quantity of DO necessary for biological oxidation of oxide substances present at the sample, at
test conditions.

The used method to determine, is the dilution, incubation and determination, by DO quantity difference consumed
during the incubation.

%0, Consumido durante = (ODi - OD5dias) x 100
a incubacéao ODi

Therefore the "DO" measurementis the key for water pollution analysis.

For "DO"measurements, you will find 2 methods:

A. Winkler's Method and it’s variations.

B. Membrane Electrode Method, this is the most common method. The measuring is ease, does not suffer certain
interferences as Winkler’s Method, allowing IN-SITE measurements it eliminates errors caused when collecting
Orstoring the samples.

The oxygen determination is important for:

Life conditions for fishes and microorganisms in water;

Inwater treatment station process;

Corrosion;

Food Packaging Control.




3. DO, Theory (cont.),

In practice itis fundamental to obtain the precise measurements to consider the temperature factor thatis very
significant over the electrode’s sensibillty.
Sensibility

A
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v

Because of that, a automatic temperature compensation must be done using a thermo-resistor, in a convenient
Position at the cellin order to establish a Reference Temperature and consequently a fixed sensibility.

Electrolyte

Ag

If the system temperature increases, the Idif increases, the thermo-resistor increases the Rth, lowering Idif
and vice versa, which means, the thermo-resistor sustains the Id constant for various temperatures. In reality, the
thermo-resistor will correct:

a-The oxygen solubility in water, decreasing or increasing with the temperature.

b -The coefficientis 4%/C of PTFE membrane permeability so the O2 diffusion through the membrane increases in
relation to the temperature.

c-The oxygen’s partial pressure at electrolyte, varies related to the temperature, varying the Idif

consequently the sensibility.

Therefore it is crucial for a bigger measurement precision wait a temperature stabilization in the hole system in
order to be detected by the thermo-resistor (aprox. 1 minute).




3. DO, Theory (cont.),

This method is well used, allowing IN-SITE readings, eliminating errors generated by collecting and storage, allow
readings in minutes, economy of solutions used at titlelometric method and the measurementrepeat, if necessary
anditis not a destructive method.

The method consists in using an amperometric electrode with Clark’s polarographic construction type, composed
of aAg anode and one Pt cathode for oxidized solutions, containing chloride, natural water and others or of Au for
strong oxidized solutions, supported by a glass body, immersed into a electrolyte (Na3PO4) or Sodium Sulfate
Sulfite (Na2S0O3) that allows more stable readings and shorter polarization times (15 minutes) in relation to Kcl,
interfacing the solution to measured by a Polyethylene or Fluorcarbonate membrane (PTFE) permeable to gases
and nottoions, depending on thickness could determine the range from 0.1 to 60 ppm.

Bt

e {Eec‘rroly‘re
4 Membrane
et s
Pt

Applyinga convenient potential differential between tow electrodes , aprox. 800 mV, for polarization.
At cathode occurs a oxygen’s reduction forion hydroxyle
02 + 2H20 + 4e- --> 40H-

And at the anode a oxidation for silverions

4Ag -->4Ag+ +4e-
We will obtain, a diffusion current (Idif) that will be proportional to the consumed oxygen, therefore we can create
the proportionality

Idif = Molecular Oxygen Concentration

In practice, the dissolved oxygen of the sample to be measured diffuse thru the membrane, reduce at cathode and
creates at anode the oxidized product, in order to guarantee a stable Idif, itis necessary to wait for total polarization
(aprox. 15min.). Some equipments have the characteristics of not allowing the reading before the real polarization
forions or hydroxyles formation. Therefore In order to obtain a better sensibility, less oxygen consumption, itis
interesting to have a smaller possible area of the cathode. (1A, consumes aprox. 8,3x10-11g of O2/seg), with this
the Idif error is minimized, with one smaller |of zero. On practice a solution atatemperature of 20°C, at
atmospheric pressure of 1013 mm in saturated water, we will find that the O2 solubility is 9 mg/L, with ethanol up to
40 mg/Land in glycerol only ~2 mg/L, so, the oxygen solubility in solutions depends on factors: Temperature,
Atmospheric Pressure and Salinity, these must be correctly compensated.




3. DO, Theory (cont.),

1 - Relating to absolute pressure at the solution to be measured, we shall consider that Idif is composed by ions
OH-whose quantity is proportional to Oz activity, or betterthe O2 partial pressure (PO2), such as:
Where: K= constant
A=cathode area
P = membrane permeability
d = membrane thickness
PO2 = O2zpartial pressure
The electrode can be used in liquid or gas phase, where we will have an absolute pressure thatwill also
differentiate Oz partial pressure, the it will be necessary to correct this error, that the equipment will be able to do
automatically thru a factor, related to the barometric pressure.
2 - The diffusion thru the membrane is direct proportional to the external pressure.

O,

| Po, o, 0 o

lPO 2= K . AP PO 2
d

PTFE

L
Tpatm T T CT) Difusion

02 02 2

For a bigger precision itis necessary that the reading time be enough in order to stabilize the temperature allowing
the O2flow thruthe membrane (~25sec.)
As follow:
Where d = membrane thickness

P = permeability ( material characteristics) - better permeability PTFE than Polyethylene
The membrane is ideal when you reach a thickness, that allow a certain resistance, with no sacrifice of T
3 - As seen before, one important sensibility’s factor is O2 flow that goes thru the membrane, in order to be
consumed, that why itis important to have a sufficient and constant flow at the sample , as seen below:

5%
j rpm > rom

Ideal
4 -The Oz solubility varies related to the sample, so when the electrode is used in samples of great ionic activity itis

necessary to correct the salinity effect that interferes with solubility. The effect s significative when found "TDS"

over 1000 ppm at samples, below this value the water is considered fresh, thatis reason the used correction factor

will be "1". mo/L x 10
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3. L, Theory (cont.),

Interferences:
1 - The membranes are permeable to O2 molecules and to various other halogen gases, Cl2, SO2 and others that
can cause measurement errors, by reducing atthe cathode.
2-Thelong use of electrode in water containing gases such Hz2S, will cause a loss of sensibility by contamination of
the electrode.
3-Acid or Basic gases (CO2, NH3) change the solution’s internal pH, generating errors.
4 - Clogging of microorganisms at the membrane, hydrocarbonates, will cover the membrane, diminishing O2 flow,
diminishing response time and requiring calibrations in shorter period of time.
5-Fats.
Cell Maintenance
It is possible to observe that is fundamental periodical maintenance, because of all interferences already
mentioned itis important to change the membrane, of the electrolyte and cleaning of the cathode / anode.
Cell Storage
-For shorter storage time, leave the cell in distilled water.
-Forlonger storage time, leave the cell dry.
Calibration
SPAN -the electrode can be calibrated at atmosphere orin a known sample (Winkler).
ZERO - Electronically, thru a simulation of the equipment of zero or thru the solution with excess of Sodium Sulfate
(Na2SO0:3).

Preferentially, we should perform a calibration with water sample in test, mostly when we believe that the Winkler’s
method has interferences.




4. [LPanelDescriptions

ltems Descripfion

1 - Display: Alphanumeric 2 Lines x 16 characters

2 -Membrane Keyboard

3 - Battery compartnment lid

4-RS 232 Output

5-Portection lids for field protection

6 -AC Adapter inlet

7- PAConnector: Oxygen and Temperature cell inlet

10



3. «Equipment Operation

To turn ON the equipment, press and hold <ENTER> key. Make sure the power cord is plugged correctly!

The menus are self-explanation with it's respective options, selected by pressing the <SELECT> key.

After making your selection(flashing option), using <SELECT> key, press the <ENTER> key to confirm

Your selection. This manual will represent the Flashing Option always in

In case of any error or if you decide to change your selection, press the <ESCAPE> key to move the

screen one step back so you can make the necessary changes, or hold this key for about 5seconds in

order to turn OFF the equipment, until the message “SWITCH OFF? YES /NO” shows off on screen.
SETUP OPERATION

This equipmentis supplied with a non-volatile memory (E2PROM), to store it's operational set up

(resolution, reading mode, calibration, etc).

Evenif disconnected from it's power supply, it will not loose the information saved for work!

Before you start to work with this equipment, please review the setup, so you can program the equipment

based on your application!

After powering the equipment on, by pressing and holding <ENTER> key, the equipment will perform an

Auto Check and will then stop at Main Menu(Select Function) with options for the user to Select the desired

Function. pH function will be flashing as a default. Press <SELECT> key to move around until you reach

the desired selection(flashing option) then press <ENTER> key to access the sub-menu were you will find

the SETUP FUNCTION(SET.). Press the <SELECT> key until SET is flashing, then press <ENTER> key

to confirm it. The equipment will prompt for a password, press the following keys in sequence

<SELECT><ENTER><ESCAPE> and follow the instructions on the display.

Alwaysuse <SELECT> keytomove around the options and press <ENTER> key to confirm this option.

Refer to page 13 for description of Set Up Screens.

CHECK OPERATION
The Check Sensor option is very useful, it gives the user the conditions to check the sensibility of the
sensor. The operation is self-explanatory! From main menu press the <SELECT> key to choose the
desired function, then press <ENTER> key to confirm. Select option Check, then press <ENTER> key to
confirm option. The display will guide you thru the process.

READING OPERATION
Under this operation, you’ll find CALIBRATION and READING options .If you want to calibrate the sensor,
press the <SELECT> key to select the Calibration option(flashing option - CAL), then press <ENTER> key
to confirm. The program will guide you step by step on how to calibrate the sensor. If you need to use the
READING option, press the <SELECT> key to select READ (flashing option), then press <ENTER> key
and the display will show the following format:

1-The Prompt signal will flick at each reading.
2-The Measured Value.
3-Sample Temperature.
4 -Barometric Pressure.

800m 23.2°C

(0 (3
ey | g8.7mgll ———{2)
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5. «Equipment Operation.(cont.)

IMPORTANT INFORMATION
1 -In case you want to quit Reading operation, press and hold <ESCAPE> key for about 5 seconds in
Order to be recognized by the equipment. This time is necessary to certify the user desires to quit this
mode.
2-When the equipmentis turned on again, the set up will follow initial conditions including the changes
prior to when itwas turned off.
To turn off the equipment, press and hold <ESCAPE> key until the message to Switch Off shows on
screen, then by pressing <SELECT> key, choose YES to turn if off or NO to continue working and press
<ENTER> key to confirm the option c

BASIC OPERATION
The menus are self-explanatory for easy operation. To input new information or change the pre-seted
information, the menu offers flashing options, selected by <SELECT> key and confirmed by <ENTER>.
The <ESCAPE> key is used to change options or to correct data (every time the user press <ESCAPE>
The screen will move back one step or one option).
This manual will represent the Flashing Option always in BLUE Color.

CELL POLARIZATION
This instrumentis supplied with a Clark Polarographic Cell, so Polarization is necessary before the
reading. Every time you turn on the instrument, Cell Polarization will be performed. This procedure takes
12minutes.
If you turn on yourinstrument, use itand now you are going to use again in a short period of time, after
performing the Reading, press <ENTER> key, so the instrument will be in Stand By, this way the
instrument will not turn himself off.
To return to Reading operation, press <ENTER> key again.
If on the field, make sure to perform the same operation and while in Stand By the battery consumption will

Attention: when replacing the Cell, user must access DO
Set Up Mode and perform Themostatization, as described
on Page 16.

The instrument is supplied with a Cell and this operation

is not necessary, as this operation was already performed
at the factory. So every time the user is prompted

with “NEW CELL?” while at Set Up Mode, answer NO, as
the cell is not new to the instrument. Also answer NO if a
Cell maintenance is performed, as the Cell is not new!

12



1-The software offers self explanatory menus for easy interaction with the user. The menu shows the selected option as
Flashing. Use the <SELECT> key tomodify the flashing option and select a different one, then press <ENTER> to confirmiit.
2 -In case of a mistake, or data modification or to return to a prior menu, press <ESCAPE> key. While at Reading Mode, press
and hold <ESCAPE> key for about 5 seconds in order to exit this mode. This is necessary in order for the instrument
understand that the user really desires to exit the Reading Mode.

3-The equipment stores the configuration on a non volatile memory (E’PROM). Even when turned off, the last set up
Configuration will be stored.

Turning On the equipment

1-Turnon the equipment by pressing <ENTER>. The display will show the following menus until reached the Main Menu.

Press <ENTER> key to turn if on

Program performs electronic check

Every time the instrument is turned on, the Cell
Polarization will be preformed. This step is
necessary as described under Standard Methods for
Examination of Water and Waste Water.

This process will take 12minutes to complete!

Press <ESCAPE> key to access the DO sub-menu

Press <ESCAPE> key to access the DO sub-menu

Press <ESCAPE> key to access the Main Menu

Return to prior menu for data
Snons modification and to reach the
Turn off screen.

OMEEH
DOEZ1 Ui.8

AUTO CHECE 186X

WAHIT
FOLARIZIMG

18 min & 15ses
I POLARIZATION

Eo Lo Samelel
Feadda?

D= READS
CHLIERATE-RENG.

Lo Kead -
Set U
v

A

Go to Top of Page 14

@ Select the menu option.J

urns on the instrumentand
Also confirms the selected option

(]

Every time you see the symbols
value will increase by one unit.

value will decrease by one unit.

or “<”, that means that the user can adjust the displayed value up or down.
To increase the value press <SEL> key until “>” flashes, then press <ENT> to confirm, then press <SEL> key and at every touch the

To decrease the value press <SEL> key until “<” flashes, then press <ENT> to confirm, then press <SEL> key and at every touch the
If a mistake is made, press <ESC> key to return and correct the value!

If user press and holds <SEL> key, the units will move faster, but be careful when gets closer to the desired number, as you can miss it
and if that happens, press <ESC> key to move back and Correct the mistake.

13



Press <SELECT> key until option DO flashes, then
press <ENTER> key to confirm the option chosen.

Press <SELECT> key until option Set Up flashes, then
press <ENTER> key to confirm the option chosen.

A password is required to access the Set Up mode.

Pressinsequence <SELECT>,<ENTER>,<ESCAPE>.

Program will display the battery life left.

User has the option to choose the desired language.
Press <SELECT> key until the desired option flashes,

then press <ENTER> key to confirm the option chosen.

User has the option to choose between DO or BOD.
Press <SELECT> key until the desired option flashes,

then press <ENTER> key to confirm the option chosen.

User has the option to choose between unit desired.
Press <SELECT> key until the desired option flashes,

then press <ENTER> key to confirm the option chosen.

This Screen is default and cannot be changed.

Select the Resolution by pressing <SELECT> key.
Option chosen will flash. Then press <ENTER> key to
confirm option chosen.

User has the option to choose the Calibration type
desired. Press <SELECT> key until the desired option
flashes, then press <ENTER> key to confirm the option
chosen. If air, calibrate the cell dry at 2cm from water
surface, and if water, dip the cell into Saturated
distilled water with Oxygen. See pages 18 &19.

User has the option to choose the Zero calibration type
desired. Press <SELECT?> key until the desired option

flashes, then press <ENTER> key to confirm the option
chosen. If Zero Auto - Zero is achieved internally by the

instrument. If Zero Manual - also known as Zero Chemical,

use solution without Oxygen presence.

Span is the second calibration point and user has the

option to choose between Span Manual - when user has

a solution with a known dissolved oxygen value,
obtained thru Winkler Method, so read values can be
compared to the Winkler values or Span Auto -
automatic conditions, with atmospheric air. Press
<SELECT?> key until the desired option flashes, then
press <ENTER> key to confirm the option chosen.

User can adjust the Salinity value, so the salinity
compensation can be performed. So the salt
concentration of the sample, needs to be known.
Remember that at fresh water this value does not
exceed 2000pOhms/cm, that corresponds to 1000ppm
where use can considres the adjust to 0 (zero).

Refer to page 13 for instruction on how to adjust this
value. The Span Resolution will depend upon the
Reading Resolution chosen above.

SELECT FUMCTION
DO, %SAT

DDi Eead ~

] =
ak= . LA

FRSSWORD

EATTERY

LAMGURGE:: PORTGE.
EMGLISH-SPAHISH

FAMGE
H Lo 88 FEM

FESOLUTION
1 #.1

CALIERATE IM:
AIR - WATER

HiFE -

If chosen Zero Auto calibration,
procedure will follow as page
18. If chosen Zero manual
calibration, will follow as page
19.

ZER(
FARUAL -~ AUTO

AT

SFHRHE
T e oEEEM A

SHLIMIDADE

H: lrrEm <

v
o

Go to Page15
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quipment Operation.- DO - Set Up (cont.)

User can adjust the Barometric Pressure Altitude. Q From Page 14
Up to 4500meters. Find out the Barometric Pressure v

Altitude of the location where the instrument will be BREOMETRIC PREES.
used and refer to page 13 for instruction on how to Altitucds 2@86M <
adjust this value.

User can adjust the Temperature Coefficiency. TEMF. COEFIC,
This is used to correct the variation imposed by the 4 BEY ST
Cell Membrane. A membrane of 25 my has a : " "
Temperature Coefficiency of 4% / °C. In case thinner or

thicker membranes are used, the correct value, must be

used. Refer to page 13 for instruction on how to adjust.

User can instruct the instrument to inform that IMHFORM CALIBR.Y
calibration is needed. YES < HO
User can program the number of readings, before IMFORM WITH:

instrument prompts for calibration. Refer to page 13 AR READIMES <
on how to adjust the number. )

User can choose between the following Reading Modes:
Continuous - Read continuously after time is set -
Average - Reads the average after time is set COMT .
Hold - user must press <ENTER> key to Read

User can program the time between Readings. TIiME BETHEEH
Refer to Page 13 for instructions on how to adjust FEADIMGES: 1s <
this time.

FERDIMG MODE
sHUEE . ~HOLL

User can program the display to show information like COMNFIG. DISPLAY?
Barr graph, Keyboard Beep and more. Vas 2 Mo
U h if desire to h B h sh
ser can choose if desire to have Barr graph shown o
above the Reading screen. When Bar Graph is EF'F:'JF:HF'H?
displayed, the information about Sensibility and Sample Yes Mo
Temperature will not be displayed! —
User can now adjust the Minimum and Maximum Mips BrEm <
values for the Bar Graph. Refer to Page 13. Max:  &8pEm <
User can choose instrument to beep when reached - -
stability while at Reading Mode. This function is default EEEF;}ETFI;E IHLITK"I :
if use chosen Yes for inform calibration. e e
User can choose if instrument would Beep for every HE""'FE':'HEEf BEEF
keyboard touch. e o Mo
During this sequence, user will be able to choose alarms FiH=. HLAEMTY Pl
and also adjust it's values. Yes o Mo
Will be able to choose if RS 232 is needed and if L
connected to a PC or a Printer. MEs. UALUE:
G . -'..
Press <SELECT> key until desired option flashes, then 23.8FPM 4
press <ENTER> key to confirm the option chosen.
MIM. ALARERM?
In order to adjust the values, refer to page 13. Vez ~ Ho
MIM. UALLUE:
aFFM 4
Ro-2E52 OUTPUT?
Yes o Mo N
v v

A (B

Go to Page 16 Go to Page 16
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=quipment Operation.- DO - Set Up (cont.)

From Page 15

RoO2E2 OUTRUT
FCo PRIMTER

—

SFEUD C18Bbes2
12 24 48 26

Printing Mode
CONT.: Print continuously (based on the
printing interval chosen)

MAN.: Prints the Read value just after
pressing <ENTER> key. But only after the
read value is stabilized (an arrow is displayed).

STAB.: Prints only one time, after the
reading is stabilized (an arrow is displayed).

If user is changing the cell of the instrument,
it is necessary to perform this operation.

If changing the cell, choose , then confirm.
At this point the user can establish the Zero
Chemical for the new cell.

If the cell is new, user MUST choose Yes
for this option, since that the cell Zero was
chosen as option Zero Auto (see page 14).

First find out the any sample temperature.
Then adjust the temperature at the screen,

to match the sample temperature being used.
Refer to page 13 for instruction on how to
modify this value. Dip the cell into the used
sample, then press <ENTER> key.

SFEED C18Bbrs2
12 24 48 26

FREIMTIMG MODE
<MAMH. ~STHE

SHMPL IMG
IMTERVAL 2= <

STATISTICS?Y
YES ~ MO

A 4
HEW CELLY ¢J

LiEo
FES o M 4.@ From Page 15

ZERO CHEMICAL™?

Zero Chemical is considered a sample

WE= # HO that does not has Oxygen.
L | In order to achieve such solution, use
- - 3grams of Sodium Sulfate (Na3SOa) for
F.LEHEEI':,ED TI:.HHEEHL.IEl:.l'_I:ILL e every 100ml of water.
REALY?
WRIT ZERD
CHEMICAL
THERMOSTATIZE™
YEZ < MO
THEEMOSTATIZE
CELL 25°C «
THEEMOSTATIZE
CELL & Z3°C <EX LVERIFY SOLUTION
TEMPEREATURE
WAIT VERIFY CELL
Cell with FEESISTINT ERRORE
problem
STHEILIZING

COMTRCT OMEGH
CUSTOMER SERUVICE

CEEE 225
LEMTER:

16



5. «Equipment Operation.- DO - Read

Attention: stirring is a MUST when performing Reading operation. The sample must be stirred by an external
stirring device or the user can move the cell in circles inside the sample as DO has stirring dependence!

Press <SELECT> key until option DO flashes, then SELECT FUMHCTION
press <ENTER> key to confirm the option chosen. [ |:|2 =CAT
Press <SELECT> key until option Read flashes, then DO: READ-
press <ENTER> key to confirm the option chosen. CHLIBRATE-REG.
Dip electrode into sample and press <ENTER> key. G0 TO SHMPFLE!
FEADY?
I
If the user had chosen Minimum MIM. BALARM: .
or Maximum Alarm during the -2 17 EEM Indicates when the
. : Bargraph was not chosen
Set Up Mode, the values will be during Set Up Mode
displayed. '
WHIT l
Example for Reading, when SEEm R I
the bargraph was chosen - -» 212 FEmM
during Set Up Mode # &:12 PPm
EHD EEFOETY _ <ESCAPE>
Wes o h

The End Report screen will only be displayed if user
had chosen to use RS 232 during Set Up Mode.

If user press and hold <ESCAPE> key in order to exit
the reading Mode, program will confirm if can end the
report and print the final results thru RS 232.

17



5. «£quipment Operation.- DO - Calibration

Press <SEL> until DO flashes then press <ENT> key. SELECT FUMCTION
....................................................... Do O %25AT
Press <SEL> until Calibrate flashes then press <ENT> key. ~ _DD: E:EI:ID -
CAHLIERATE-REG.
Depending on option chosen during Set Up Mode for Zero: 4
Auto Zero or Manual Zero (on Page 14). %@ M*
—— . WAIT FLACE CELL @
Zero Chemical is considered a sample . -
that does not has Oxygen. AUTO ZERD ZERD CHEMICAL
In order to achieve such solution, use
3grams of Sodium Sulfate (Na3SOa4)
for every 100ml of water. FEADN T
Depending on option chosen WHIT ZERD
during Set Up Mode for Span: CHEMICAL
Auto Span or Manual Span (on
Page 14). ‘
Depending on option chosen during Set J
Up Mode for Calibration Type: in Air or in Auto Manual
Water (on Page 14). v @
" S caL g —re FLACE CELL
IH: 7.58 FFm
SIMULATE 1@ LIF CELL IMTO
HUMIDITY HIEY WATER
| |
v Airy water is water place inside a

Simulate 100% Humidity as shown on below picture.
This option is show if user had chosen to calibrate in -
Air. Press <ENT> key when ready. RERLY

Reservoir and Ozis directly pumped
inside this reservoir, mixing with the

water.
WARIT .
Reading display, when the
= b h functi t
Dip Cell into sample to be measured. Make sure that GOTO SHMFLE! Chf;‘;gefﬂurigﬂcs'gﬂfﬁ,,zge_
you manually stir the cell or use an external Auto Stir. FERDNY?
Stirring is crucial for DO measurement and without it ¢
the result will not be correct! S 2520
Then press <ENTER> key when ready. -3 H. 7 EEM 2.7 EEN
EMD REFORT? | <escapes |
< HO "
Follow this procedure in order to simulate 100% humidity.
Cell » The reading will be displayed.
> If user press and hold <ESCAPE> key in order to exit
EL the reading Mode, program will confirm if can end the
10mm report and print the final results thru RS 232.

Level—p

Distilled Water

18



5. «Equipment Operation.- DO - Register

Press <SELECT> key until option DO flashes, then
press <ENTER> key to confirm the option chosen.

Press <SELECT> key until option Read flashes, then
press <ENTER> key to confirm the option chosen.

Press <SELECT> key until option Register flashes,
then press <ENTER> key to confirm the option

Press <SELECT> key until option Read flashes, then
press <ENTER> key to confirm the option chosen.

Dip electrode into sample, then press <ENTER> key to
continue reading operation.

Example for Reading, when the bargraph was chosen
during Set Up Mode.

Register 01 was stored, press <ENTER> key to move
to next reading and store them.

SELECT FUMCTION

Do, =5AT

DO: EEAD -~
SET UP-CHECE

Lo: REEAD -
CHLIERATE-REES

FEG: EEAD -~
COMSULTAERASE

GO0 TO SHMPLE! Reading display, when the

L1
RERD"": bargraph function was not
| chosen durign Set Up Mode.

\

The End Report screen will only be displayed if user
had chosen to use RS 232 during Set Up Mode.

If user press and hold <ESCAPE> key in order to exit
the reading Mode, program will confirm if can end the
report and print the final results thru RS 232.

268 23, 2°C
- 8.12 FRM B B 1D o
REGISTER: @1

WALT

EMD REFORT? <ESCAPE>

Ves o

Perform this function if user desires 1o consult the results stored

Press <SELECT> key until option DO flashes, then
press <ENTER> key to confirm the option chosen.

Press <SELECT> key until option Read flashes, then
press <ENTER> key to confirm the option chosen.

Press <SELECT> key until option Register flashes,
then press <ENTER> key to confirm the option

Press <SELECT> key until option Consult flashes,
then press <ENTER> key to confirm the option

Press <SELECT> key until chosen option flashes, then

press <ENTER> key to confirm the option chosen.

Press <ENTER> key to consultthe nextregistered

reading. Press and hold <ESCAPE> key in order to exit

the Consult Mode.

SELECT FUMCTION

0, %SAT

DO: READ »~
SET UP-CHECE

Lo: RFEAD -
CAHLIBRATE-FEG

FEG: REEARD -
COMSULT-ERASE

User can consult the results
thru the display or printer.

COMSULT
SFREIMTEE

FEG:1 S88m 235.2°C

- Ha 12 FRm
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3. £

quipment Operation.DO - Register (cont.)

Perform this function if user desires to earse all data stored

Press <SELECT> key until option DO flashes, then SELECT FUMCTION
press <ENTER> key to confirm the option chosen. Dz =SOT
Press <SELECT> key until option Read flashes, then : READ -
press <ENTER> key to confirm the option chosen. SET UP-CHECK
Press <SELECT> key until option Register flashes, Do: RFEAD -~
then press <ENTER> key to confirm the option CALIBRATE~REG
Press <SELECT> key until option Erase flashes, then FEG: FEAD -
press <ENTER> key to confirm the option chosen. COMSULT-EROSE
s
Re-confirm option chosen. This is the last chance not EDHF;[EJ'" :
To erase ALL data stored. After this point, if chosen to <

erase, ALL data will be lost!

20



quipment Operation.- O. - Set Up

Press <SELECT> key until option Oz2 flashes, then
press <ENTER> key to confirm the option chosen.

Press <SELECT> key until option Set Up flashes, then
press <ENTER> key to confirm the option chosen.

A password is required to access the Set Up mode.

Pressinsequence <SELECT>,<ENTER>, <ESCAPE>.

Program will display the battery life left.

User has the option to choose the desired language.
Press <SELECT> key until the desired option flashes,
then press <ENTER> key to confirm the option chosen.

Unit will be displayed.

This Screen is default and cannot be changed.

Select the Resolution by pressing <SELECT> key.
Option chosen will flash. Then press <ENTER> key to
confirm option chosen.

At this option only choose Auto! Do not choose Manual.
Press <SELECT=> key until AUTO flashes, then press
<ENTER> key to confirm the option chosen.

Zero Auto - Zero is achieved internally by the instrument.

User can adjust the Barometric Pressure Altitude.
Up to 4500meters. Find out the Barometric Pressure

Altitude of the location where the instrument will beused

and refer to page 13 for instruction on how to adjust
this value.

User can adjust the Temperature Coefficiency. This is
used to correct the variation imposed by the Cell
Membrane. A membrane of 25 my has a Temperature
Coefficiency of 4% / °C. In case thinner or thicker
membranes are used, the correct value, must be used.
Refer to page 13 for instruction on how to modify this
value.

User can instruct the instrument to inform that
calibration is needed.

User can program the number of readings, before
instrument prompts for calibration. Refer to page 13
on how to adjust the number.

User can choose between the following Reading Modes:
Continuous - Read continuously after time is set
Average - Reads the average after time is set
Hold - user must press <ENTER> key to Read
User can program the time between Readings.
Refer to Page 13 for instructions on how to adjust
this time.

SELECT FUMCTION
DO 0, =5HT

0, READ -~

FRESWORED

EATTERY

LAHGUAGE: PORTGE.
SSPAMISH

UMIT:
AEHS

FHMGE
B LD 4@35“5

FESOLUT IO
1.1 H.81

EREOMETEIC FRES.
ALTITUDE Z6Em:

TEMP. COEFIC.
G BEE 0

IMFORM CAL.Y

YES # HO

IMFORM WITH?Y
2068 FEADIMNGS <

RERDIMG MODE

COMTAUVER. ~HOLL

—

TIME BETWEEH
FEADIMGS 5= <

—— &

Go to Page 22
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5. «Equipment Operation.- O. - Set Up (cont.)

Q From Page 21

v

User can program the display to show information like LT SPLEY

Barr graph, Keyboard Beep and more. VES o O

User can choose if desire to have Barr graph shown - -

above the Reading screen. When Bar Graph is E,",:]E:PEF'FI_’T_

displayed, the information about Sensibility and Sample T < MU
Temperature will not be displayed! L ¢
User can now adjust the Minimum and Maximum Mirs HXGAS <
values for the Bar Graph. Refer to Page 13. Max: 4B5EGRS <

User can choose if instrument would Beep when Stability BEEF O STHEIL.Y
is reached during Read Mode or Not. VES ~ HO

FEYEOARD BEEF?

< MO
During this sequence, user will be able to choose alarms MEsE. FLARMT
and also adjust it's values. VES ~ HO
Will be able to choose if RS 232 is needed and if

connected to a PC or a Printer.

o _ MAK. UALLE:
Press <SELECT> key until desired option flashes, then 2588 FAS <
press <ENTER> key to confirm the option chosen.

In order to adjust the values, refer to page 13. MIM. ALARM?
YES -~ MO -

MIM. LALLE:
B 885 GRS <

RE-2Z2 OUTPUT?
YES # HO
v v
A (8]

Go to Page 23 Go to Page 23

4—
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=quipment Operation.- O. - Set Up (cont.)

*_I

SFEED C18BbFs2
12 24 48 96

Printing Mode
CONT.: Print continuously (based on the
printing interval chosen)

MAN.: Prints the Read value just after
pressing <ENTER> key. But only after the
read value is stabilized (an arrow is displayed).

STAB.: Prints only one time, after the
reading is stabilized (an arrow is displayed).

If user is changing the cell of the instrument,

it is necessary.
If changing the cell, choose

First find out the any sample temperature.
Then adjust the temperature at the screen,

to match the sample temperature being used.

Refer to page 13 for instruction on how to
modify this value. Dip the cell into the used
sample, then press <ENTER> key.

CELL @ 25°0C <EX

Q From Page 22

v
RS 2E2 OUTPUT
FC oo FRIMTER

—

SFEED C188bFs2
12 24 48 96

FRIMTIMG MODE
<MAHUAL

FRIMTIMG
IMTERUAL 2= -

STATISTICS?
YES » MO

A 4
HEW CELLY *J

LIL] ey 3
JES o RO 4.@ From Page 22

ZERO CHEMICAL?
VES # HO

FLACE CELL @
SERO CHEMICHL

FERDYY

WHIT ZERED
CHEMICHL

THERMOSTHTIZEY
YES o MO

THERMOSTATIZE
CELL 25°C <« ©

THERMOSTHTIZE VERIFY SOLUTION

TEMFEREATLUEE

LERIFY CELL
WRIT FERSISTIMG ERREOR

Cell with
problem

COMTRCT OMEGH

STABILIZING CUSTOMER SERUVICE

CEEE RS- 35
<EMTERZ
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5. «£quipment Operation.- O. - Read

Attention: stirring is a MUST when performing Reading operation. The sample must be stirred by an external
stirring device or the user can move the cell in circles inside the sample as Oz has stirring dependence!

Press <SELECT> key until option O2 flashes, then
press <ENTER> key to confirm the option chosen.

SELECT FUMCTION
DO 0. SAT

Press <SELECT> key until option Read flashes, then
press <ENTER> key to confirm the option chosen.

0,; READ ~

SET LR

Press <SELECT> key until option Read flashes, then
press <ENTER> key to confirm the option chosen.

0, READ-
CALIBRATE-RER

Dip electrode into sample and press <ENTER> key.

If the user had chosen Minimum
or Maximum Alarm during the
Set Up Mode, the values will be
displayed.

Example for Reading, when
the bargraph was chosen
during Set Up Mode

G0 TO SAMPLE!
FEADY?

MIM. ALARM:
—+21. 88 HGEHS

P

Indicates when the
Bargraph was not chosen
during Set Up Mode.

S et 7l
=& TEEGHS
<ESCAPE>

A

The End Report screen will only be displayed if user
had chosen to use RS 232 during Set Up Mode.

If user press and hold <ESCAPE> key in order to exit
the reading Mode, program will confirm if can end the
report and print the final results thru RS 232.
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5. «£quipment Operation.- O. - Calibration

The CALIBRATION option is used, when the instrument had not been used for some days, avoiding to perform erroneous
readings
For this operation, the AUTO ZERO will be performed automatically, it is not necessary to make the ZERO CHEMICAL,
as it has been already memorized during the SET UP operation.

Press <SELECT> key until option O2 flashes, then
press <ENTER> key to confirm the option chosen.

Press <SELECT> key until option Read flashes, then
press <ENTER> key to confirm the option chosen.

Press <SELECT> key until option Calibrate flashes,
then press <ENTER> key to confirm the option

Simulate 100% Humidity as shown on below picture.

SELECT FUMCTION
Lo 0, =5AT

0,: READ-
SET UP

0,: READ-
CALIERATE-RES

WAHIT
AUTO ZERD

SIMULATE 166

Dip Cell into sample to be measured. Make sure that
you manually stir the cell or use an external Auto Stir.
Stirring is crucial for O2 measurement and without it the
result will not be correct!

Then press <ENTER> key when ready.

The reading will be displayed.

If user press and hold <ESCAPE> key in order to exit
the reading Mode, program will confirm if can end the
report and print the final results thru RS 232.

HUMIDITY
READYT
WRIT Reading display, when the
GO T SARFLET | cnosen durign Set Up Mode.
READY T ¢
SEEm 25.2%C
—E B2.7 ®Eas H3. 7 HEas
EHD REFORT? <ESCAPE>

< MO h

Follow this procedure in order to simulate 100% humidity.

Cell —p

Level——p

o

10mm

Distilled Water
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5. «£quipment Operation.- O. - Register

Perform this function if user desires o store the results while Reading

Press <SELECT> key until option O: flashes, then
press <ENTER> key to confirm the option chosen.

Press <SELECT> key until option Read flashes, then
press <ENTER> key to confirm the option chosen.

Press <SELECT> key until option Register flashes,
then press <ENTER> key to confirm the option

Press <SELECT> key until option Read flashes, then
press <ENTER> key to confirm the option chosen.

Dip electrode into sample, then press <ENTER> key to
continue reading operation.

Example for Reading, when the bargraph was chosen
during Set Up Mode.

Register 01 was stored, press <ENTER> key to move
to next reading and store them.

SELECT FUMCTION
DO 0, %SAT

0,: READ -
SET UP-CHECK

0,: READ ~
CALIERATE-RES

REG: EEAD -
COHSULT-ERASE

GO TO SHMPLE! Reading display, when the

7
RERD": bargraph function was not
| chosen durign Set Up Mode.

\

The End Report screen will only be displayed if user
had chosen to use RS 232 during Set Up Mode.

If user press and hold <ESCAPE> key in order to exit
the reading Mode, program will confirm if can end the
report and print the final results thru RS 232.

~r Z@.98 Eas B e
REGISTER: @1
WALT

EMD REFPORT? <« “ESCAPE>

==
vEE S

Perform this function if user desires 1o consult the results stored

Press <SELECT> key until option O: flashes, then
press <ENTER> key to confirm the option chosen.

SELECT FUMCTION
DO 0. ESAT

Press <SELECT> key until option Read flashes, then

press <ENTER> key to confirm the option chosen.

0,; READ ~
SET UP-CHECK

Press <SELECT> key until option Register flashes,
then press <ENTER> key to confirm the option

0,; READ ~
CALIERATE-RES

Press <SELECT> key until option Consult flashes,
then press <ENTER> key to confirm the option

FEG: RERD -
COMSULT-ERASE

Press <SELECT> key until chosen option flashes, then

press <ENTER> key to confirm the option chosen.

User can consult the results
thru the display or printer.

COHSULT
sFREIMTEE

Press <ENTER> key to consultthe nextregistered

reading. Press and hold <ESCAPE> key in order to exit REGEL SBEm 25270
b=

the Consult Mode.

=»  Z2B.98 XGas
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8. wEquipment Operation O. - Register (cont.)

Perform this function if user desires 1o earse all data stored

Press <SELECT> key until option pH flashes, then SELECT FUMCTION

press <ENTER> key to confirm the option chosen. DO O =SAT
& [ ]
Press <SELECT> key until option Read flashes, then 0,8 READ ~
press <ENTER> key to confirm the option chosen. SET LP-CHECK
Press <SELECT> key until option Register flashes, 0s READ ~
then press <ENTER> key to confirm the option CALIBRATEAFER

Press <SELECT> key until option Erase flashes, then
press <ENTER> key to confirm the option chosen.

Re-confirm option chosen. This is the last chance not
To erase ALL data stored. After this point, if chosen to
erase, ALL data will be lost!

FEG: RERD -
COMSULT~ERASE

COMF IRMY
< Mo
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-quipment Operation.- %Sat - Set Up

Press <SELECT> key until option %Sat flashes, then SELECT FUMCTION

press <ENTER> key to confirm the option chosen. DO 0O, XSHAT
Press <SELECT> key until option Set Up flashes, then A5HT: EEAD
press <ENTER> key to confirm the option chosen. SET UF

A password is required to access the Set Up mode. FESSHCRD

Pressinsequence <SELECT>,<ENTER>, <ESCAPE>.

Program will display the battery life left. EHTTERY

User has the option to choose the desired language. : ;
Press <SELECT> key until the desired option flashes, L|:|H|3U|:|EE=_F'DETE_- -
then press <ENTER> key to confirm the option chosen. EMEL IZHSFHMISH

Unit will be displayed.

UMIT =
This Screen is default and cannot be changed. FAMGE .
A Lo 188 X
Select the Resolution by pressing <SELECT> key. BESOLUTION
o

Option chosen will flash. Then press <ENTER> key to

confirm option chosen. 1 - B.1 - B.81
User has the option to choose the Zero calibration type -
desired. Press <SELECT=> key until the desired option ZERL 5
flashes, then press <ENTER> key to confirm the option MAHUAL -~ [T
chosen. If Zero Auto - Zero is achieved internally by the
instrument. If Zero Manual - also known as Zero Chemical,
use solution without Oxygen presence.

User can adjust the Salinity value, so the salinity SHLIMITY
compensation can be performed. So the salt concentration H FFEM “
of the sample, needs to be known. Remember that at fresh

water this value does not exceed 2000uOhms/cm, that

corresponds to 1000ppm where user can considres the

adjust to 0 (zero).

Refer to page 13 for instruction on how to adjust this value.

User can adjust the Barometric Pressure Altitude. EAROMETRIC FRES,
Up to 4500meters. Find out the Barometric Pressure ALTITUDE =268m <
Altitude of the location where the instrument will beused

and refer to page 13 for instruction on how to adjust

this value.

User can adjust the Temperature Coefficiency. This is
used to correct the variation imposed by the Cell
Membrane. A membrane of 25 mu has a Temperature

TEMF. COEFIC.
S i A

Coefficiency of 4% / °C. In case thinner or thicker v
membranes are used, the correct value, must be used.
Refer to page 13 for instruction on how to modify this Q

value. Go to Page 29
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_quipment Operation.- %Sat - Set Up.(cont.)

Q From Page 28

v
User can instruct the instrument to inform that PR
calibration is needed. EF‘L]E,EE__' INFLRM.
YES o MO
User can program the number of readings, before
instrument prompts for calibration. Refer to page 13 IRFOREM WITH
on how to adjust the number. PEA READIMHGS <
User can choose between the following Reading Modes: ;
Continuous - Read continuously after time is set _F:EF‘DIHE HDD_E
Average - Reads the average after time is set COMTAHUER . #HOLD
Hold - user must press <ENTER> key to Read
User can program the time between Readings.
Refer to Page 13 for instructions on how to adjust TIME BETWEEH
this time. FEADIMGS 1= <
User can program the display to show information DISFLAEYS
like Barr graph, Keyboard Beep and more. — VES » HO
User can choose if desire to have Barr graph shown BARGROFH?
above the Reading screen. When Bar Graph is VES o O
displayed, the information about Sensibility and Sample - -
Temperature will not be displayed!  —
i 15
User can now adjust the Minimum and Maximum H;T: 1E|E':-': :

values for the Bar Graph. Refer to Page 13.

User can choose if instrument would Beep when Stability BEEF OH E'TElE:- E
is reached during Read Mode or Not. < MO

KEYEORRD BEEF?

S MO
During this sequence, user will be able to choose alarms FiHe.  HLAERMY
and also adjust it’s values. YES o MO
Will be able to choose if RS 232 is needed and if i

connected to a PC or a Printer.

FHA. VALUE:
Press <SELECT> key until desired option flashes, then 29, 88% GRS <
press <ENTER> key to confirm the option chosen.

MIM. ALARM?Y

In order to adjust the values, refer to page 13. VES MO <«

MIM. UALLE:
2885 GRS <

RS-232 OUTPUT?
YES # MO
v v
A (B

Go to Page 30 Go to Page 30

<—!
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=quipment Operation.- %Sat - Set Up«(cont.)

+—l

SFEED Cl@Bbes)
12 24 48 26

Printing Mode
CONT.: Print continuously (based on the
printing interval chosen)

MAN.: Prints the Read value just after
pressing <ENTER> key. But only after the
read value is stabilized (an arrow is displayed).

STAB.: Prints only one time, after the
reading is stabilized (an arrow is displayed).

If user is changing the cell of the instrument,
it is necessary.
If changing the cell, choose

First find out the any sample temperature.
Then adjust the temperature at the screen,
to match the sample temperature being used.
Refer to page 13 for instruction on how to
modify this value. Dip the cell into the used
sample, then press <ENTER> key.

Q From Page 29

RS 222 OUTRUT
FC o~ PRIMTER

—

SFEED clBbbesl
12 24 48 26

FRIMTIMNG MODE
<MAHUAL

FRIMTIMG
IMTERVAL 2= <

STHTISTICS?
VES ~ HO

MEW CELL? J

WES R0
YES o MO 4-@ From Page 29

SERO CHEMICALY
WES « MO
I ——

FLACE CELL
ZERO CHEMICHL

FEADYY

WRIT ZERD
CHEMICHL

THERMOSTARTIZE™
VES MO

THERMOSTHTIZE
CELL 25°C <

THERMOSTHTIZE
CEL ® 23°C <Ex VERIFY SOLUTIOH

TEMFERATLUREE

WRIT VERIFY CELL
_ FERZISTIMG EREOE
Cell with
problem
STHEILIZIMG COMTHRCT OMEGH

CLUSTOMER SEREUICE

CEEE RS- 58
<EMTER
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5. «Equipment Operation.- %Sat - Calibration

The CALIBRATION option is used, when the instrument had not been used for some days, avoiding to perform erroneous
readings

For this operation, the AUTO ZERO will be performed automatically, it is not necessary to make the ZERO CHEMICAL,
as it has been already memorized during the SET UP operation.

SELECT FURCTION
0O 0, XSHT

X5HT: REERL

CALIBREATEARES.
WRIT
AUTD ZERD
SIMULATE 186X
HUMIDITY
REMADHY"?
WRIT
E0 TO SHAMPLE!
READY"?
If the user had chosen Minimum MIM. BLARM:
or Maximum Alarm during the — G Reading display, when the
Set Up Mode, the values will be bargraph function was not
displayed. chosen durign Set Up Mode.
WARIT l
Example for Reading, when e
the bargraph was chosen ; = S ‘:3_.'.5 C
during Set Up Mode - = e - B re
EMHD EEFOET? <ESCAPE>

A

< MO
The End Report screen will only be displayed if user
had chosen to use RS 232 during Set Up Mode.
If user press and hold <ESCAPE> key in order to exit

the reading Mode, program will confirm if can end the
report and print the final results thru RS 232.

Follow this procedure in order to simulate 100% humidity.

Cell —»

—

\’

10mm

Level—p

Distilled Water
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5. «Equipment Operation.- %Sat - Read

Attention: stirring is a MUST when performing Reading operation. The sample must be stirred by an external
stirring device or the user can move the cell in circles inside the sample as %Saturation has stirring

dependence!

Press <SELECT> key until option Oz2 flashes, then
press <ENTER> key to confirm the option chosen.

Press <SELECT> key until option Read flashes, then
press <ENTER> key to confirm the option chosen.

Press <SELECT> key until option Register flashes,
then press <ENTER> key to confirm the option

Dip electrode into sample, then press <ENTER> key to
continue reading operation.

Example for Reading, when the bargraph was chosen
during Set Up Mode.

SELECT FUMCTION
DO 0, %SAT

ZSHT: READ -~
SET UF

HSHT: READS
CALIERATE-FEG

G0 TO SHMPLE! Reading display, when the

FERDYY bargraph function was not
[ chosen durign Set Up Mode.
v
S 25270
- e — = P
EMHD BEPOET? _ <ESCAPE>
< MO h

The End Report screen will only be displayed if user
had chosen to use RS 232 during Set Up Mode.

If user press and hold <ESCAPE> key in order to exit
the reading Mode, program will confirm if can end the
report and print the final results thru RS 232.
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5. «Equipment Operation.- %Sat - Register

Perform this function if user desires to store the results while Reading

Press <SELECT> key until option %Sat flashes, then
press <ENTER> key to confirm the option chosen.

Press <SELECT> key until option Read flashes, then
press <ENTER> key to confirm the option chosen.

Press <SELECT> key until option Register flashes,
then press <ENTER> key to confirm the option

Press <SELECT> key until option Read flashes, then
press <ENTER> key to confirm the option chosen.

Dip electrode into sample, then press <ENTER> key to
continue reading operation.

Example for Reading, when the bargraph was chosen
during Set Up Mode.

_Register 01 was stored, press <ENTER> key to move
to next reading and store them.

SELECT FUMCTION
DO 0, =5AT

SSHT: READ -~
SET UP-CHECK

ASAT: REEAD -
CHLIERATE-REG

FEG: EERD -~
COHSULT ERASE

E0TO SEMFLED Reading display, when the

The End Report screen will only be displayed if user
had chosen to use RS 232 during Set Up Mode.

If user press and hold <ESCAPE> key in order to exit
the reading Mode, program will confirm if can end the
report and print the final results thru RS 232.

b h functi t
RERLE chosen durign Set Up Mode.
v
- I ESmE
'—:} B ? |—"'-.-':
FEGISTEE: @1
WAIT
EMD REFORT? <ESCAPE>
Yes o <

Perform this function if user desires 1o consult the results stored

Press <SELECT> key until option %Sat flashes, then
press <ENTER> key to confirm the option chosen.

Press <SELECT> key until option Read flashes, then
press <ENTER> key to confirm the option chosen.

Press <SELECT> key until option Register flashes,
then press <ENTER> key to confirm the option

Press <SELECT> key until option Consult flashes,
then press <ENTER> key to confirm the option

Press <SELECT> key until chosen option flashes, then
press <ENTER> key to confirm the option chosen.

Press <ENTER> key to consultthe nextregistered

reading. Press and hold <ESCAPE> key in order to exit

the Consult Mode.

SELECT FUMCTION
DO 0, =5AT

SEHT: RERD ~
SET UP-CHECE

“SAT: REEAD -
CHLIERATE-RES

FEG: REERD -
COMSULT-ERASE

User can consult the results
thru the display or printer.

COHSULT
sFREIMTEE

REG: 1 Z@Em 235,270

- e P
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S. «Equipm..Oper..%Saturation- Register (cont.)

Perform this function if user desires 1o earse all data stored

Press <SELECT> key until option %Sat flashes, then SELECT FUMCTION
press <ENTER> key to confirm the option chosen. BN |:|2

Press <SELECT> key until option Read flashes, then 0,8 READ ~
press <ENTER> key to confirm the option chosen. SET LP-CHECK

Press <SELECT> key until option Register flashes, 0s READ ~

then press <ENTER> key to confirm the option CALIBRATEAFER

Press <SELECT> key until option Erase flashes, then FEG: FEAD -

press <ENTER> key to confirm the option chosen. COMSULT-ERRSE
J-.h

Re-confirm option chosen. This is the last chance not EDHF;[EHH ;

To erase ALL data stored. After this point, if chosen to <

erase, ALL data will be lost!
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5. «Equipment Operation.- Turning Off

While during Read Mode, user must press and hold <ESCAPE> key
and the Select Function Menu will be displayed.

Press <ESCAPE> key and user will be guided to the Switching Off
Screen.

Reading display, when the
bargraph function was not
chosen durign Set Up Mode.

Example for Reading, when the bargraph was chosen SEE L
during Set Up Mode. — oL T = o, T
The End Report screen will only be displayed if user EMD FEFORT? _ <ESCAPE>
had chosen to use RS 232 during Set Up Mode. < MO N

If user press and hold <ESCAPE> key in order to exit
the reading Mode, program will confirm if can end the
report and print the final results thru RS 232.

SELECT FUMCTIOHN
P <ESCAPE> key. .
eSS ey 0, xSAT
Press <SELECT> key until option Yes flashes, then SWITCH OFF,
press <ENTER> key to confirm the option chosen. VES ~ MO
GOO0 BYE!
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The Dissolved Oxygen Cell is composed of a Gold or Platinum cathode and a Silver tubular anode, separated by
castepoxy, immersed in a electrolyte.

The internal partisisolated by a PTFE membrane, permeable to gases. In order to determine the

Dissolved Oxygen, a potential differential. Is applied, between the anode and the cathode. The sample oxygen, will
diffuse thru the membrane reducing at the cathode and forming the oxidized product at the Anode. The resulting

electrical current, is proportional to the oxygen concentration present.

Type Thermo Membrane Electrolyte Application
-~ | Amperometric PTFE Waste Water Treatment, Rivers,
POE-21L 010 60°C| o ) biatinum AL 25my Na,PO, Lakes, Sea Water and many more.

DOE-210 (Replacement Cell for DOE-21S

Type Thermo Membrane Electrolyte: Application

DOE-21P Polarographic NTC PTFE 20mm & Na,PO Depth measurement at industrial process
271 Gold / Silver | (Internally) | 50 (optional) | -+ |with Auto Cleaning System
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ell Maintenance ”

The periodical maintenance of the cell consists on replacing the MEMBRANE and cleaning of the Ag/Pt electrodes.
The maintenance must be done when calibration sensibility loss occur or deviations of calibration value are
frequent.

These factors could occur caused by: accumulation of Silver Phosphate at the Anode, clogging, fat or even
mechanical damage atthe membrane. Therefore, the user must perform constant verifications and a

periodical maintenance should be performed depending on the application. The user should proceed the
maintenance always step by step basis, executing only the necessary. Initiate the operation by changing

the o electrolyte, if necessary proceed with Ag/Pt electrodes cleaning (verify again) and if needed replace the
Membrane.

Electrolyte Filling

The Electrolyte is composed by Tribasic Sodium Phosphate Solution (NasP0412H20) and to replace follow below

Steps:

1. Turn the Protection Cap or Stir Cap counter clockwise, being careful in order notto damage the PTFE
membrane.

2. Wash the Electrolyte Reservoirwith distilled or deionized water.

3. Rinse with Tribasic Sodium Phosphate Solution, taking it out quickly.

4. Fillthe Electrolyte Reservoirwith Tribasic Sodium Phosphate until it overflows. Observe for any bubbles
Formation, if necessary shake the Reservoir until noticed that all bubbles are gone.

5.Reinstall the Protection Cap(Stir Cap), being carefulin order not to damage the membrane.

6. Connectthe Cellto the equipmentand proceed with calibration.

STIR Cap Reservoir Cathode
O’ring Main
| Body

AMPHEROMETRIC CELL
Membrane Replacement

The membrane is composed of a PTFE film of 25um thickness.

1.Turn the Protection Ca or Stir Cap counter clockwise.

2. Take outthe O-ringandthe membrane.

3. Be careful when manipulating the new membrane, do nottouch itin orderto avoid fat and salt clogging.
Itis recommended the use of gloves or cotton.

4. With the Electrolyte Reservoir turned up, install the new membrane over the hole. Place the O-ring atit’s
housing, soit will secure the membrane in place. Cutthe membrane’s excess overthe O-ring. Fillthe
reservoir with electrolyte until it overflows. Observe for any bubbles formation, if necessary shack the
reservoir until noticed that all bubbles are gone .

5. Reinstall the reservoir, verifying the membrane is not damaged, then connecting the cell to the
equipment and it’s calibration.

PTFE
Membrane
— . (25 pm gros 40 x 50)

O'RING (6 x 1)

15
L ] h

\frotectionl Head
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% Lell Maintenance (cont.)

The cell electrodes are internally composed by a Ag Anode and a Pt Cathode. Both have a limited life and in general
do not require maintenance. But the usage of them in high concentration oxygen solutions, turns the Anode
inactive, caused by the deposit of Silver Phosphate, requiring a periodical replacement.

1.Turn the Protection Cap or Stir Cap, counter clockwise, being careful in order notto damage the membrane.
2. Wash the electrodes with running distilled water.

3.Using a cotton ball, clean the electrodes with Nitric Acid solution at 10% in order to remove any impurities. To
finish, dep the electrode in Nitric Acid for 5 minutes. After this, rinse it with running distilled water.

Be careful, only work at electrodes area, the acid willdamage the PVC body.

In situations when Silver Phosphate clogging are not big, the cleaning can be done with Isopropyl Alcohol and soft
Absorbent paper.

Body Cell

il

Anode Cathode
(Pt) (Pt)

Electrode Cleaning

Use the adequate cleaning solutions in order to clean internally and externally the Dissolved Oxygen Cell
Model DOE-21L.

For the electrode cleaning use any Silver Cleaning solution (polisher) find at your local supermarket.
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WARRANTY/DISCLAIMER

OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials and workmanship for a
period of 13 months from date of purchase. OMEGAs WARRANTY adds an additional one (1) month
grace pariod to the normal one (1) year product warranty 1o cover handling and shipping time. This
ensures that OMEGA's customers receive maximum coverage on each product.

If the unit malfunctions, & must be returnad to the factory for evaluation. OMEGA's Customer Service
Departrmeant will issue an Authorized Return (AR} number immediately upon phong or written request.
Upon examination by OMEGA, if the unit is found to be defective, it will be repaired or replaced at no
charge. OMEGA= WARRANTY does not apply to defects resulting from any action of the purchaser,
including but not limited to mishandling, improper interfacing, operation outside of design limits,
improper repair, or unauthorized modification. This WARRBANTY is VOID if the unit shows evidence of
hawving been tampered with or shows evidence of having been damaged as a result of excessive corrosion;
or current, heat, moisture ar vibration; improper specification; misapplication; misuse or cther operating
conditions outside of OMEGA's control. Components in which wear is not warranted, include but are not
limited to contact points, fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products. However,
OMEGA neither assumes responsibility for any omissions or errors nor assumes liability for any
damages that result from the use of its products in accordance with nformation provided by
OMEGA, sither verbal or written. OMEGA warrants only that the parts manufactured by the
company will be as specified and free of defects. OMEGA MAKES NO OTHER WARRANTIES OR
REPRESENTATIONS OF ANY KIND WHATSOEVER, EXPRESSED OR IMPLIED, EXCEPT THAT OF
TITLE, AND ALL IMPLIED WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE ARE HEREEY DISCLAIMED. LIMITATION OF
LIABILITY: The remedies of purchaser set forth herein are exclusive, and the total liability of
OMEGA with respect to this order, whether based on contract, warranty, negligence,
indemnification, strict liability or otherwise, shall not exceed the purchase price of the
compongnt upon which liability iz based. In no e#vent shall OMEGA be liable for
consequential, incidental or special danages.

CONDITIONS: Equipment sold by OMEGA is not intended to be used, nor zhall it be used: (1) as a "Basic
Component” under 10 CFR 21 (INRC), used in or with amy nuclaar installation or activity; or (2) in madical
applications or usad on humans, Should amy Productiz) be uszed in or with any nuclear installation or
activity, meadical application, used on humans, or misused in amy way, OMEGA azsumes no rasponsibility
az sat forth in our basic WARRANTYDISCLAIMER |language, and, additicnally, purchaser will indamnify
OMEGA and hold OMEGA harmless from any liakility or damage whatsoever arising out of the use of the
Productis) in such a manner.

RETURN REQUESTS/INQUIRIES

Direct all warranty and repair requestsinguiries to the OMEGA Customer Service Department. BEFORE
RETURMIMG ANY PRODUCT(S) TO OMEGA, PURCHASER MUST OBTAIN AN AUTHORIZED RETURM
(AR} NUMBER FROM OMEGA'S CUSTOMER SERVICE DEPARTMENT {IN ORDER TO AVOID
PROCESSIMNG DELAYS). The assigned AR number should then be marked on the outzside of the return
package and on any correspondence.

The purchaszer is responzible for shipping charges, freight, insurance and proper packaging to prevant
breakage in transit.

FOR WARRANTY RETURNS, please have the FOR NON-WARRANTY REPAIRS, consult OMEGA
following information available BEFORE for current repair charges. Have the following
contacting OMEGA: information available BEFORE contacting OMEGA:
1. Purchasze Order number under which the product | 1. Purchase Order number to cover the COST
was PURCHASED, of tha repair,
2. Model and serial nurmber of the product under | 2. Maodal and serial numbear of the product, and
warranty, and 3. Repair instructions and/or specific problams
3. Repair instructions and/or specific problems relative to the product,
relative to the product.

OMEGAs policy is to make running changes, not modeal changes, whenever an improvemant is possible. This affords
our customers the latest in technology and enginesaring.
OMEGA is a registered trademark of OMEGA ENGIMEERING, IMC.

@ Copyright 2007 OMEGA EMGINEERIMG, IMC. All rights resarved. This docurnent rmay not be copied, photocopisd,
reproduced, translated, or reducad to amy electronic medium or machine-readable formn, in whale or in part, without the
pricr written consent of OMEGA ENGIMEERIMG, IMC,



Where Do | Find Everything | Need for

Process Measurement and Control?
OMEGA...Of Course!

Shop online at omega.com
TEMPERATURE

& Thermocouple, RTD & Thermistor Probes, Connectors, Fanels & Assemblies
B Wine: Thermocouple, KT & Thermistor

= Calibrators & Iee Point References

Recorders, Controllers & Process Monitors

& Infrared Pyrometers

PRESSURE, STRAIN AND FORCE
I Transducers & Strain Cages

B Load Cells & Pressure Cages

Drisplacement Transducers

Instrumentation & Accessories

FLOW/LEVEL

& Rotameters, Gas Mass Flowmeters & Flow Computers
= Air Velocity Indicators

Turbine, Paddlewheel Systems

Totalizers & Batch Contrallers

pH/CONDUCTIVITY

¥ pH Blectrodes, Testers & Accessorias

= Benchtop/ Laboratory Meters

I Controllers, Calibrators, Simulators & Pumps
Industrial pH & Conductivity Equipment

DATA ACQUISITION

& Data Acquisition & Engineering Software

= Communications-Based Acquisition Systems
I Plug-in Cards for Apple, IBM & Compatibles
I Datalogging Systems

Recorders, Prinkers & Plotkers

HEATERS

B Heating Cable

I Cartridgs & Strip Heaters
' Immersion & Band Heaters
Faxible Heaters
Labaratory Heatars

ENVIRONMENTAL

MONITORING AND CONTROL

i Metering & Control Instrumentation

¥ Eefractometers

= Pumps & Tubing

B Adr, Soil & Waber Monitors

B Industrial Water & Wastewater Treatment

& pH, Conductivity & Dissolved Chorgen Instraments
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