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GENERAL DESCRIPTION

Tha Y51 Modal 58 Dissolved Oxygen Meater is intended for field or laboratory
use for dissolved oxygen and tempearature measurament in water and waste-
water gppiications, but is also suitable for use in certain other fluids. {See
“Measuring Owygen in Fluids Other Than Water,” page 21.] The meter may be
used with any of the YSI 5700 Senes probes, Dissalved oxygen is indicated in
mg/1{1 .:mx_ = 1 parl per million} or in % air saturation, the % sir saturation
feaure is discussed below in detail. Display sensitivity in the mg/| mode may be
selected 10 read in tenths or in hundredths of a mg/l, Temperature is indicatad in
*C from -5°C to +45°C with 0.1°C resclution; The mg/| made is automatically
iemperaiure compensated for changes in solubility of oxygen in water and for
parmeability of the probe mambrane; the % arr saturation mode is compensated
for permeability of the mambrana. A salinity compensation control allows direct
determination of mg/l of dssolved oxygen in oceanmic or estuarina-waters. Bat-
teries provide compiete portability; a8 battery eliminator feature bypasses the in-
strumant batteries for extended line powerad use {(not including stirrer], Instru-
ment battenas are carned internally inone holder while 8- sacond holder allows
internal installation of bateries for powering 8 submersible snrrer for use in the
field

The probes use Clark-type membrane. covered polarographic sensors with
buili-in thermistors for temperasture measurement and compensation, A thin,
permszabie membrane stretched over the sensor isolates the sensor elaments
from the environment, but allows oxygen end certain other gases to enter, Whan
a polarizing voltage is applied acrogs the sensor, oxygen that has passed through
the mambrane reacts at the cathode, causing 8.current ta fiow

The membrane passes oxyvgen at a rate proportional to the pressura dif-
ferance across it Since oxygen is rapidly consumed at the cathade, it can be as-
sumed that the oxygan pressure inside the membrane |5 affactively zero, Hence,
the force causing the oxygen to diffuse through the membraneg is proporticnal to
the absolute pressure of oxyoen outside tha membrane. If the oxygen piessure
increases, more oxygen diffuses through the membrane and maore current flows
through the sensor. A lower pressura resolis in less current

AR SATURATION

The % air saturation feature of this instrument allows quick determination of
the degree of air saturation cocurning in frash or sahine water. This feature also
allows measuremant in fluids of unknown oxygen solubility (ses “"Measuning
Cxyvgen in Fluids Other than Wates™)

The % air saturation displayed in this mode s the saturation which would oe-
cur if the sample were saturated with air under a normal baromatne pressure of
1013 millibars {760 mm Hg, or 22.92 inches Hal). Results reporied from such
measurements should be noted as % air sawration comected o standard
pressure.”

This fearure also makes possible a simple and quick calibration procedure
which ahminates the nesd to detarmine exact probe temperature or 1o calculate
the baromeatric pressure effect on the calibration value. To calibrate the Model
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BB, the function switch 15 Sat 10 the % &ir saturation mode with the probe n
moist air; then the O: CALIB control is adjusted to obtain a meter reading
corresponding 10 the calibration value for the local altitude. Charts for quickly
determining calibration values are conveniently locatad an the instrument’s back
CovEar.

This simple procedure accurarely calibrates the meter for readings in both the
mg/1 and the % air saturation modes. The instrumant may be switched from one
maode to the other without losing its calibration. (Other methods of calibration
are also possible and are discussed in detail in this manual.}

SPECIFICATIONS
INSTRUMENT

Oxygen Maasuramant

MODES * 010 20.0 mg/) dissolved oxygen
= 0 to20.00 mg/| dissalved oxygen
& (1o 200.0% air saturation

ACCURACY: * = .03 mg/l in 0 to 20,00 mg/l moda
® + (0.3% air saturation

TEMPERATURE COMPENSATION:

* The mg/l modes are automatically temperature compansated
1o an accuracy of * 1% of the dissolved oxygen reading be-
tween 5° and 45°C: and to an accuracy of £ 2% between 0
and 5°C. Nore: See “Temperature Sensitivity | in probe specifi-
CATIONS.

& The % aif saturation mode is automatically temperature com-
pensated to an accuracy of * 1% of the oxygen reading be-
tween 5° and 45°C: and to an accuracy of £ 1.5% between 0°
and 5°C, Note: See “Tempearature Sensitivity” in probe specifi-

cations.

SALINITY COMPENSATION:
& Salinity range: 0 1o 40 parts per thousand
¢ Accuracy: * 0.3% of reading 2 1 dignt
MODE TO MODE ACCURACY (mg/| 10 % air saturation)
& = 0.8% of reading. * 2 least significant digits lin-the 0.0 mg/|
moda)

Temparature Measurement

RANGE 5% to +45°C

ACCURACY: = 0.3°C.plus probe interchangeability
Recorder Qutput

VOLTAGE: 0 to ) volt full scale

ACCURACY: * 0.4% of full scale. * 1 least significant digit (in the 0.01 mg/|
made]
MINIMUM LOAD IMPEDANCE: 50K

= e

Instrument Envirenment

AMBIENT TEMPERATURE RANGE FOR SPECIFICATION PERFORMANCE:
0% 10 45°C.

WATER RESISTANCE: With REC'D OUT and BATT ELIM {end STIRRER]
receptacles capped, every case opening is gaskeied To resist the entry of
water.

Power Supplies
INSTRUMENT:
s 4 D size batteries, or battery eliminator

s ~ 1000 hours battery life
« Low battery indicator signal (LOBAT) appears automatiselly
when approximately 50 hours of battery life remain,

STIRRER (OPTIOMAL):

= A holder is provided for 4 additional D size batteries 1o pawer
the optional freld stirrer (Y31 5795A ),

* Battery life for the stirrer s typically 100 hours.

= The stirrer battery status can be checked by front panel control,
LOBAT signal appears while STIRRER switch s hald an BATT
CHEK position when approximately 5 hours of stirrer batiery life
remain

PROEBE (YS! Models 5739, 57204 or 5750

CATHODE Gold

ANODE: Silver

MEMBRAMNE: 0017 FEP Tallon, Y3I 5775, standard

0005 FEP Teflon available. Y51 5776

ELECTROLYTE: Half-saturated KClwith Kodak Phate-Flo

TEMPERATURE SENSITIVITY
When measuring exygen. the probe output current increases approximately
3.5% per 1°C of incraasa in temperature, The circuitry automatically compan-
satas for this effact in @ typical probe. Howewver, the exact temperature sen-
sitivity of an individual probe may vary shightly according to its condition
Therefore, a probe should be calibrated at a temperatare as ciose as possible
to the measurameant temperature o prder 10 minimize the pessibie effect of
such variation,

TEMPERATURE SENSOR ACCURACY: *0.2°C

PRESSURE COMPENSATION
Effective 0.5% of reading with preéssures 1o 100 psi (230 faet sea water)

POLARIZING VOLTAGE: 0.8 volis nominal

PROBE CURRENT: Airat 20°C, 19 microamps nominal

Nitrogen at 30°C, .15 microamps or less

PROBE RESPONSE TIME:
Typical response for temparature and dissolved oxygen readings 1s 30% in 10
saconds at & constant teamparature of 30°C with ¥5| 5778 Membrane, D.O
responss at low tamperature and low 0.0, is typically 90% in 30 seconds. Y51
5776 High Sensitivity Membranes may be used 10 improve responsa at low
temperature and 0.0, concentrations.
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ACCESSORIES AND REPLACEMENT PARTS

Y5 87204 Self-Stiring 800 Bottle Probe

¥8I 5760 Noan-Stirring B0D Bortle Probe

YSIB739 Oxypen Temperature Probe for field use, Combine with one of the
following cables for desired lead length

Detachable leads for use with YSI 5739

¥S5I5740-10 10" Cable
Y5 5740 - 25 25" Cable
Y81 6740 - 50 50" Cable
¥51 6740 - 100 100° Cable
¥515740- 150 150" Cable
¥51 5740 - 200 200" Cable

Y51 5407  Bamery Eliminatar (115 VAC)

Y351 5402  Bamery Eliminator {230 VAC)

Y51 57854 Submersible Stirrar. With power cable and probe cable. Requires
6738 probe.

¥S1 507564 Caiibration Chamber for fiald use with 5739 probe

¥SI5B90 Carrying Casa

¥SI5775 Membrane and KOl kit. Standard. Includes twe 15-membrane
packets .001" thick standard membranes) and a 30 mi applicater
borttle of KCI electrolyte with Kodak Photo-Fio,

¥SI5776 Membrane and KCI kit. High Sensitivity, Includes twa 15-mem-
brane packeats (0D05" thick high sensitivity membranes) and a 30
mi bottie af KCI eleciralyte with Kodak Photo-Flo,

Y51 5945 O-ring Pack. Includes six O-rings for each Y31 dissolved oxygen
probe.

¥Sl 5485 Beater Boot Kit. Includes 2 beatar tip and a beater boot assambly,
Lise with the Y3l 57204 proba

¥51 5988 Diaphragm Kit For use only with the YS! 5739 probe. Includes
diaphragm, plug and nylon washer,

¥SI 58024 Model 58 Dizzolved Oxygen Meter Service Manual

¥5l 5880 Probe Feconditioning Kit

OXYGEN PROBES AND EQUIPMENT

Three different YS! oxvgen probes may be used with the Model 58 meter. The
Model 5738 probe is designed for field use and may be used with or without &
stirrer. A 5740 probe cable s required for use with the 5738 probe. eacept
when using the 57954 Submersible Stirrer.- The 5785A has a dual purpose
cable to which bath stirrer and probe are connecled The Models 57204 and
8750 are BOD bottle probes: tha E7204 is self-stirring. the 5750 is not

Far sample stirring with the 5739 proba, the 5795A has a dual purpose
cable to which both stirrer and probe are connected.,

<]

¥51 5738 DISSOLVED OXYGEN PROBE
The YS! 5735 prabe i ilustrated in Figure 1
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Figure 1. The ¥5] Model 5739 Dissolved Oxygen Probe — used with Y51
8740 Cable or with YS! 5725A Stirrer and Cable combination.

For user convenience the probe {3 equipped with -8 disconnoecting cable {o
taciiitate changing cable lengths and replacing damaged cables or probas The
probe and cable assembly js held 1ogether with a threaded retaining nut The
connection Is pot designed for casual disconnection and should only be discon-
neciad whan necessary,

To disconnect the cabla, unecrew tha retaining nut and slide 1t down the cable
ta expose the connector, Pull geatly on the cable and connector until the con-
neclor comes away from the probe body

To reassamble, inspect the connector and O-nng for cleanliness. If the O-nng
is frayed or.damaged, remove it by squeszing [tan the groove causing it ta bulge,
then rofl it out of the groove and off the cannecior. & replacemant _D.::m i sup-
phied with the cable.

Push the connecior wntp the probe body, rotating it until the two halves mate
A light coating of vaseline or sibcone grease on the Q-nng will make reazsembly
magwar, Air rappad batwaen the connector halves which may cause them to
spring apart slightly, s normal. Screw on the retaining nut, fand ight only.
MNOTE. If wrratic readings are expananced. disconnect the cable and inspect for

weater, | water is present. dry out and reconnect, replacing the O-ring




Pressure Compensation

The vent on the side of the probe s part of a uniGue pressurs CoMmpensating
system that helps assure accurate readings at great depihs of water. Pressuro
compensation 15 efféctive 1o 0.5% of reading with pressures to 100 psi {230 fi.
water). The guantity of air bubbles trapped under the membrans determings
how serious the pressure error will be, which is why proper preparation of the
probe is essential. (See OPERATING PROCEDURES.) The system is designed 1o
soccommodate 3 small amount of trapped air and still function properly. but the
amount showd be kept 10 8 minimum

The compeansating system normally does not reguire servicing and showld not
be taken apart However, [ electrolyte i leaking through the diaphragm or of
there i3 an obvious puncture, the diaphrsom must be replaced A spare 18 sup-
phed with the probe. Using 8 coin, unscrew: the retaining plug and remove the
washer and the diaphragm, Hush any salt crystals from the resenvair, install the
new diaphragm {ridged side in), replace the washer. and screw in the retaiming
plug.

Y81 57204 BOD BOTTLE PAOBE

The ¥YSI 57204 BOD Bottle Probe {sea Frgure 2} 18 used for measuring drs-
splved oxygen and temperature o standard 300 ml BOD bottles. 1t is provided
with an integral agitator for stirring the sampie solution, and is available in ver-
gions for 117 VAC {95 10 135 VAC, 50 1o 60 Hzl or for 230 VAC (180 10 250
VAC 50 10 60 Hzl operation.

Figure 2. The ¥51 Modal 58720A BOD Bottle Probe with integral agitator
and stirrer boot

When wsing the probe; plug the agitator power supply o line power and the
probe plug into the instrument, With the agitator tumned off, place the taperad
probe end into the B0OD bottle and switch on the agitator with the switch on top
of the probe. The probe should be operated with a minimum of trapped ar in the
BOD bottle. A shight amount of dir in the unstirred ragion at the top of the bottie
may be neglecied, but there should be no bubbles around the thermistor or
oxXyQgen sansor,

a

Stirrar Boot

The probe uses a flexible strnng boot 1o transmit motion from the sealed
motor housing to the sample If the boot shows signs of cracking or other
damage likely to allow leaking into the motor housing, the boot must be re-
placed

In fresh water apphcations, boot life & normally several years, but this period
may be lassensd by exposure of the Doot 1o hydrocarbons, modarate 1o strong
acids or bases, ozone, or direct sunlight, For maximum life, rinse the oot after
use whenaver it has been immersed in contaminated samples. The boot is
shown in Figure 3

_

=

4f||h| |

BOGOT

Figure 3. Boot Assambly 5

To replace tha boot, follow these s1eps

1. Pull off cid assembly and clean the shafi.

2 Slide on the new assembly, making sure that the back spring is seated on tha
grooved ares of the shaft. A small amount of rubber cemant may be used 1o
secure the boot

3 Ascerigin that there is sufficiant clearance between the tip of boot assembly
and the end of the agitator shaft to permit lurning without binding

¥S5| 5750 BOD BOTTLE PROBE

The Mode! 5750 probe {see Figure 4) is similar 10 the 57204, except that i
does pot have a stirrer. Agitation of the semple must be provided by other
maans., such B85 a magne LS SR

P

Figure 4. The YS! Mode! 5750 BOD Baottie Probe.




13l o/ gk SUSMERSIBLE STiARER

The Y51 57254 Stirrer features & single cable for both probe snd stirner 1o
permit comvement mampulaton and storage

When a stirrer and probe are assembled, the strar agitates the sample direct-
ty in frant of the Sensor by means of a rotating eccentric weight which causes
the spring-mounted, sealed motor housing 1o vibrate. An impelier on the end of
the motor housing flushes the Huid being asseyed across the sensor surface
(See salos litaratura and Stirrer instruction sheets for further informanon, ]

|
CORNNECTORE —

Figure 5. ¥5| 5795A Submersible Stirrer with resl and cable; ¥81 5739
probe attached. _

The stirres 15 powered by four D size carbon-zing pattenes housed n the lower
battery compartment inside the Modol 58, When the stirrer will not be used for
an extandad period, these battenes should be removed from the instrumeant

Y51 5401 (115 VAC) AND 5402 {230 VAC) BATTERY ELIMINATORS

For exclusive or long-term laboratory use, the Modal 58 may ba powered
by the 5407 or 5402 Battery Eliminator. When the battery eliminator is in use,
batieries may be removed from the instrumeant battery compartment (uppear
compartmenth. Note, howevear, that the battery eliminator doas not power the
E7954 Field Stirrer, which operatoes anly when there sre batteries in the stirrer
pattery compartment (lower comparment). i

Y5 5075A CALIBRATION CHAMEER
See page '8 &

OPERATING PROCEDURES

A brief summary of these procadures |+ pnfted on the back panel of tha n-
strument. and reproduced on The back caves af this manusl. The operator should
be thoroughly familiar with the contents of this manual however before using
the instrument
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CHOOSING THE CORRECT MEMERANE

An extramely thin membrane ingreeses Or permeability and probe signal cur-
rent. and hestens a probe's response. but it achigves this at the expense of
ruggedness. The membrane normaily used with the Model 58 is the 1 mil
LODY "] membrane. (Order ¥SI 5775 Mambrane and KC kit, Standard) Thiz 1
mil membrane represents 8 compromise between quickness of response and
membrane strength and integrity,

For special cireumstances, an 0.5 mil { 0008") membrane s avalable, [Order
¥51 6776 Membrane and KCI kit, High Sensitivity | Thiz hall-thickness mem.-
brane hastens response at low tempetatures and helps suppress background
current at very low dissolved oxygen levels. (Whean data is routinely eollected
with sample temperatures below 15°C and 81 D.O. lovels below 20% air satura-
tion, the low signal current resulting from the use of the standard membranes
tends 1o magnify the probe’s inharent constant background signal, Using the
high sensitivity membranes in this situation will decrease the percent error due
to the probe’s background current.)

For lang-term monitoring situations only, & hall-sensitivity, double-thickness
2 mil .00Z") membrane is availabla. (Order the YSI 5675 Monitoring Proba
Service Kit, which mcludes membranes, electrolyte. probe service tool and
monior service instructians for the 5739 probe ) For further details on the use of
the Maodel 58 for monitoring, consult the factory

A selector switch inside the Model 58 madifies the circuit Tor the mambeane
in use, See Figure & THIS SWITCH MUST BE SET TGO THE POSITION
CORRESPONDING TO THE MEMEBRANE IN USE Facing the back of the instru-
ment. with the back cover removed. the gwitch will be found on the top. right
carner of the main pe board. |ts positions are labeled .5, 1 and 2 MIL (Also, ses
"Oxygen Measuremant In Fluids. Other Than Water” for use af this switehan
special measuremeant circdmstances,)

Figure 8. Inside the Y51 Mode! B8, showing the membrane selectar switeh
and the instrument and stirrer battery compartments,



PREPARING THE PROBE

All ¥S1 5700 Series Probes have similar sensors and should be cared for in

the same way. They are precision devices and require careful treatment i
measuremenis of high ascuracy are to he made PFropare the probes as de-
scelbed below, ALL PROBES ARE SHIPPED DAY YOU MUST FOLLOW THESE
INSTRUCTIONS.

1

2

4

L
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Prepare the efectrolyte by dissolving the KCI crystals in the drapper bottla

with distilled water. Fill the bottie 1o tha 1op.

Remove the O-ring and mambrana (after unscrewing the sensor guard in the

case of the ¥S| 5739 probel, Thoroughly rinse the sansor with alecirolyle

solutian.

Fill the probe with electrolyte and install the membrane as lollows (letters A

thraugh H refer to illustrations in Figure 7}

& Grasp the probe in your left hand. When preparing the YS1 5739 probe,
the pressure compensating vent should be to the nght (A left-handed
oparatar may-choose 10 revarse hands and vent direction, | Successively
fill the sensor body with electralyts, then pump the diaphragm with the
erasar end of a pencil or with some similar soft. blunt ool Continue filling
and pumping until no more air bubbles appear. (With practice. you can
fiold the probe and pump the diaphragm with ong hand while simultan-
souslhy pouring electrolyte info the sensor bady with the other.)

When prepanng the Y51 57204 or the Y51 5750 probes, simply fill the
sensar hody until no more air bubbles appear

B. Secure the membrane undear your 12t thumb. Add more alactrolyte to tha
probe until a large meniscus completely covers the gold cathode.

MOTE; Handie mambrane materal with care, keeping it clean and dust
free, touching it only at the ends.

C With the thumb and forafinger of your athér hand. grasp the free end of
the mamixana.

O Using & contimuous motlon, stretoh the membrane UF, OVER and DOWN
the other side of the sensor. Stretching forms the membrans 1o the con-
towf of the probe

E. Observe that the membrane s streiched tightly snough to deform it 25
shawn n the Hlustiration

F  Secure the and of the membrane under the forafingar of the hand holding
the probe.

G. Aol the Q-nng over the end af the probe. Thera should be no whinkles in
the membrane or frapped air bubblos. Some wrinkles may be removed by
lightly tugging on the edges of the membrane beyond the C-ring

H. Teim off excess membrane with seissars or sharp kmife Check that the
stainless seol remperature sensor & ol covered by excess membrans

Shake off excess elecirolyte and, on the ¥SI 5738 probe, remsiall the sensor

guard

A plasuc bottle withaut 8 bottom (s provided with the Y351 5729 probe for

conveniont calibration and probe starage. Place a small piece of moist towel

or sponge in the bottie and imsert the probe into 1he open and. This ensures

100% humidity for accurate calibration and helps protect the probé aganst

drying out in storage. The ¥S1 57204 and 5750 probes can be stored in 2

BOD battle cantaining about 17 of waier

117]
I

Figura 7. Filling the sensor body with electrolyte and installing the mem-
brane. The 5739 probe is illustrated: installing the membrane is the same

on the other oxygen probas,
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6 Membrane life depends on usage, Average replacement is 2-4 weeks. How-
ever, should the electrolyte be sllowed 10 evanorate and an excessive
amount of bubbles form under the membrane, or the membrang become
damaged, thoroughly flush the reservoir with electrolyte and install a new
membrang.

7. Also replace the memorane if erratic readings are observed or calibration is
not stable

8. Elactrolyte can be prepared by making o saturated solution of reagent grade
KCI and distilled water, and then diluling the salution 10 hall strength with
distilled water. Adding wo drops of Kodak Photo Fla per 100 mi of selution
assuras good wetting of the sensor, but is not absolutely essential,

8. The gold cathode should always be bright and untarnished. If itis tarnished
{which can result from contact with certain gases) or plated with silver (which
can result from extended use with 8 loose o wrinkled mambrane), retum
it to the factory for service or else ciean it with the Y5i 5680 Probe Recondi-
tioning Kii. Never use chamicals or any abrasive other than that supplied
with thig kit.

10, It s also possible that the silver anode may become contaminated, which
will prevent successful calibration. Try soaking the probe overnightin a 3%
ammonia solution; rinse with deionlzed water, recharge with. electrolyte,
and install 2 new membrane. If still unable to calibrate, return the probe for
SEAIGE, .

i1 Hydrogen sulfide. sulphur dioxide, halogens, neon, and nitrous and mitric ox-
ide are interfefing pases. If you suspect erronsous readings, it may be
necessary to determine if these are the cavss Thess gases have besn tested

for responsea:
100%: Halum None 100% Carbon Thaxide  Aboul 1%
TO0% Etnylans Nong T00% Mitrows Oude 1/3 Oz rasponse
T00% Carbon Menoxide Less than 1% 1 00% Mune Dxide 1/3 Os responsa
1O0% Hydragan Less than 1% 100% Chilorine 243 07 response

PREPARING THE INSTRUMENT

The Model 58 may be used in a vertical, honzontal ar tilted position, it may
be carted of moved during use without affecting its accuracy or stabulity of
madsuremant

Connect the prapared probe to the PROBE recepianie and screwe the retain
ing ring fingar {ight

Zero the instrumant. Set the function switcn to ZERO and adjust the disglay
10 read 00.0 with the O ZERO coniral

Connest stirrar, if it e 10 be-used Check stirrer battary condition by urning
the STIRRER switch 1o its spring-loaded BATT CHK position The warning
LOBAT will show on the display when approximately & hours of battery life
rEMmain

Wait at lzast 1.6 minutes for the probe 10 statuhae, A wal is necggsary whan-
avar the meter has been OFF or the poobe has been disconnected

14
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Calibration consists of exposing the probe 10 a known oxygen concentration
such as air a1 100% relotive humidity or water of 8 known oxygen content, and
then adjusting the O: CALIB control so the display shows & reading that
matches the Op concentration of the known sample,

In the discussion of calibration, below, instructions for Air Calibration are
given for calibrating In the % air saturgton mode: while instructions for Air
Saturated Water Calibration are given for calibrating in the mg/| mode. Take
note that efher calibration technique can be performed in erther mode Use of
the % air saturation mode |5 normally easier since the instrument automaticably
compensates for temperature variation in that mode. The operator may never-
thaless elact to calibrate in the mg/| mode if he intends 10 make measurements
in that mode, since doing so will eliminate any possible mode-to-made error,
Sea final "NOTE" wnder both Air Calibration and Air Saturated Water Cali-
bration.

Air Calibration
Air calibration s the guickest and by far the simplest calibration technigque,

_ Exzperiance has shown it 1o be guia relable: it 15 recommended by Y51 for the

Model 58. Two other calibration techmaues will also be discussed

_ Air calibrate the Model 58, with any 5700 saries probe, as follows

- 1. Set function switch 1o % mode

| 2. To calibrate the 5739 probe, place:a most sponge or & prece of clothin the

| plastic ealibration boattie. Loosan the bottle lid abour 1/2 turm and shp the
bottle over the probe guard up 10 the body. Place the probe in a protected
location where temperature 5 not changing. or wrep it in 8 cloth or other
insulator, Alternatively, calibrate with the 50754 Calibration Chamber (ses
page 18],

The BOD probes can be placed in g BOD bottle contmning about 17 of
water to provide a8 100% relative humidity calibration environment.
Remamber that the highest accuracy of measurament s achieved when

the probe 15 zeroed and calibrated a1 a8 tamperature as close as possitle to
the temperature of the sample 10 be measured

3. Set function switch to ZEROQ and readjust display 1o read 0.00. Switch back
10 % air saturation mode

4. When the display reading has stabilized, unlock the Or CALIB contral lock-
ing nng and adjust the display to the CALIB VALUE indicated in the pres-
sure/altitude chart in Table & {also printed nthe instructions on tha back of
the metar-and reproduced on the back cover of this manuwall. Relock the lack-
ing ring to.prevent \nadvertant changes

| NOTE: The oxypen content of air s afllected by watar vapor content. The use of
air ar 100% refative humidiy assures proper salibration. Moregver. air at
less than 100% relative humidity can cause svaporation of moisture
from the probe’s temperaiurg sensor, producing 3 local codling effecs
_ Errors af up 1o B% can result from calibrating wn dry aer

| NOTE: Should the user elect to ar calibrate in the ma/l mode. Air Saturated
Water Calibranion procedures 2 through 5 should be fallowed.




W ITEREED L ILFa LhOn

| Inches Hg 1mmm..._,=m_.__m...:”_M kFa _n._.._o._.._.__.:._nm:.. M”Mn_._mm An alernative to air calibration s to calibrate the probe to a mathod such as
' Winkler Titration, This is done as follows:
3023 Teg 102.3 -276 -84 1o 1. Draw a volume of nearly air saturated water from 2 single source and divide
2992 760 101.3 (o] 0 100 it into four samples. Determing the cxygen in three samples using the
29.81 752 100.3 278 85 a9 Winkler Titration techmigue, and average the three values. If one of the
2933 745 89,3 558 170 g8 valuss differs from the other twe by mote than 0.5 ma/| ppm), discard that
28.02 737 983 841 256 97 valug and average the remaining two.
2874 730 87.3 1126 343 a6 2. Place the probe in the fourth sample and stir
28.43 7id 96.3 1413 431 95 3, Ser the SALINITY controf 10 O (FRESH) or to the appropriate value of the
28.11 714 95.2 1703 519 94 4 sample
2783 To7 94.2 15485 608 83 4. Readjust zero if necessary
27.52 698 832 2290 698 a2 5. Switch to the 0.01 mg/1 mode and while continuing to stir the sample. allow
27.24 692 22 X587 789 91 : the probe to remain in the sampls for at least two minutas, then set the O
2683 684 891.2 2g87 BEO g0 CALIB contral fo the average value determined above. Leave the probe in the
2661 aB76 90.2 J1890 g72 B9 sample for an addifional two minutes 10 verily stability. Readjust if necessary
q i
MMMM MMM_ Mww wmw.m “_WMM Nw Air Saturated Water Calibration
2575 654 871 4118 1254 g6 A third technigue for calibration is by means of air saturated watar, This has
2543 646 86.1 4430 1380 g5 proven an uncertain methaod. as it is difficult i0 secure precise and siable satura-
25.12 638 85.1 4747 1447 a4 tion, Proceed as follows
[ 74 B4 831" 841 5067 1544 E3 1. Atr saturate a3 volume of water by serating for at least 15 minutes at a con-
[ 24.53 623 83.1 £391 1643 B2 s{ant ._.m.aﬁm.ﬁa_cu.m
_ 24,25 B16 821 5777 1743 B1 2. Placa the En_v_...._.n_._ the sample and stir. Switch the function switch to TEMP
7384 BOB B1.1 G047 1843 80 Frem the solubility of oxygen chart i Table B, below lalso printed on the
2362 600 80.0 £331 1945 79 SOLUBILITY OF OXYGEN IN WATER EXPOSED TO
2335 593 790 6717 2047 78 WATER SATURATED AIR AT 760 mm Hg PRESSURE
2303 585 780 7058 2151 77 1 mg/l=1 PPM
el il . £ Temp Solubiity  Temp Solbity  Temp Solubilit
2244 570 760 7748 2362 P o0 ma'l oC _.“._._.f___m_. o ma/l
2213 G2 750 8100 2459 FL =
2185 555 740 8455 2577 ] 0 14.62 17 9.67 34 1.07
21.54 547y 730 2815 2687 2 1 14.22 18 9.47 325 6,95
21.26 540 78 g178 2747 71 2 1383 19 9.28 36 6.584
2094 532 709 9545 2908 70 3 1346 20 3.09 37 6.73
2063 524 £9.9 9517 3023 ;] 4 13N 21 B.92 38 662
2035 517 625 10293 3137 68 5 1277 27 874 39 652
2004 5049 679 10673 3253 67 8 12.45 it £8.58 40 6.4
19.76 502 669 11058 33N 66 7 1214 24 B.42 41 .37
1 i a2 6.21
Table A. Calibration Valuas far various atmospheric pressdres and altitudes. M .“L.__MM Ww M“._mm 43 _m..”_._wm.
Mormal barometric variations are eguivalent to ~ = 500 feet at sea level. 10 11.29 7 7.97 A4 §.02
11 11.03 28 7.83 45 5.33
12 1078 29  7.69 46 5.84
13 10.54 20 7.56 47 5.74
14 10.31 3 7.43 48 5.65
15 10.08 32 7.3 49 5.58
16 9.87 33 7.18 50 5.47

Derived fromm THh Ecition, Standaro Metfods for ths Sxamimation of Watar and Wastewator
! 16 17




pack panel ol the Mogdei 58 and reproduced on the back cover of ths
manuall, record the mg/| value corresponding 1o the temperature indicated.

3. Determine local altitude or the “true” simospheric pressure, (Note that “true”
atmospheric pressure 15 as read on @ mercury barometer, Weather Buraau
reparting of atmospheric pressure is correctad to sea lavel) Using the pres-
surealtitude chart (Table A), determing the correct CALIB. VALUE for your
pressure or aftitude.

4, Multiply the mgf value from the solubility of oxygen table by the CALIB.
VALUE from the pressuresaltitude table and divide by 100 to determine the
correct ma/l oxygen content of the saturated sample.

EXAMPLE: Temperature 21°C: oxygen value at sea fevel or 760 mm Hg
prassurs = 8.92 mag/
Altitude 1400 fi: calibration value: 85
Corrected calibration value +mMMM.m.“mm =847 mgi

5. Readjust zero if necessary,

& Check that the SALINITY knob is et at O, Adjust the Oz CALIB control 1o
the calibration value determined in the foregoing step. Wait two minutes o
varity stability; readjust if necessary.

MNOTE: Obviously, if calibration is performed. in the % air saluration mode, the
operator nead not calculate for temperators, but will simply set the dis-
play to read the CALIE. VALUE for the pressure/ altitude 1able accord-
ing to the local altitude or the trug barometric pressure gt the point of
Mgasurement

Calibration Freguency

Daily calibration is generally appropriste. Calibration can be disturbed by
physizal shock, touching the membrane, fouling of the membrane or drying out
of the slectrolyte. Check calibration after each seres of measurements. and in
time vou will develop a realistic schedule for recalibration. When probes are not
In wusge. store tham according to the procedures recommended under ~ Preparning
wne Probe.” step 5. page 13.

Calibration Chamber

The ¥5I 5075A Calibration Chambar i1s an accessory thal helps obtain opti-
mum air calibranon in the figld. I1is also a useful ool for measunng at shallow
dapths (less than 4') and in rapidly flowing streams. 115 used only with the Y51
5739 probe, and is ilustrated in Figure 8.

It consists of a 4-172 stainisss steel wbe (1) attached 1o the calipration
chamber (2], the measuring nng (3], and one solid and one hollow rubber
stopper {4 and 5)

Set it up for use as follows: Insert the solid stopper (4] inro the bottom of the
czlibration chamber (2] Push the oxygen probe {B) through the hollow stopper
{5} umtil the small end of the stopper is situated at about the wop of the notch
where the pressure compensation unit s located (71 1t s important that this
stopper be positioned so that a water-tight seal is formed when stopper and
probe are insarted inio the calibraton chamber,
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Use the assembly as follows: First place the probe n the measuning nng (3)
and immerse for five minwtes in the sample; this permits the probe o come (o
the same tempeargiure as the sample. Weat the inside of the calibration chamber
with fresh water to create 5 100% retative hurmidity environment for calibration
Drain excess water from the chamber, shake any droplets from the probe mem-
brane, and promptly insert the probe inlo the calitwation chamber, Place the
chamber in the sample for an additional five minutes for final thermal equilibra-
non, Calibrate the probe as described in the air calibration procedure. Keep the
handle above water at all times

After calibration, return. the probe to the measurement ring for shallow
meaasuremants. Move the probe up and down, or horizontally. approximately one
foot a second while measurmg, In rapdly flowing streams (greater than 5 fest
per second) Install the probe in the measuring ring with the pressure compen-
sating diaphragm towards the chamber.
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Figure B. The Y81 60754 Calibration Chamber
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LUiSaulVEL UAYSEN MEASUREMENT

For accurate measurement, water mavement of 1 fuot par second or more is
required so that the osygen-depleted layer of the sample 2t the mambrans sur-
faca e lushed away and replenished. A moving straam can provide this moton,
alternatively. the probe can be moved through the sample by hand. The Y5
57954 Submursible Stirrar supplies the necessary stirmng for the 5739 probe
The ¥3| 57204 BOD probe has its own ling powered stirrer for laboratory use
When the 5750 BOD probe is wsed, stirring must be provided —— as with 3
magnetic Strrer.

1. Wath the instrumant prepgred for use. and the probe calibrated. place the
probe in the sampla. If the S785A stiner s 10 be used. connect it and Turn
the STIRRER switch 1o ON. Connect recardar. if used

2. Adjust the SALINITY contral 1o tha salinity of the sampls (Mot required
whan reading % air saturation,

3. Tutn the function switch 10 Oz ZERO and readjust if necessary,

4. Turn the funcuion switch 1o the desired readout mode and read the dissolved
oxyaen value tn mgdl or % air sasuration when the meter reading has
stabibized,

Environmental Considerations

& Erronenus readings will be made in any environment where the probe s Tation
membrane will bacome rapidly coated with oxygen consuming of orygan
evolving organisins. In some cases, the Y51 B795A Submersible Stirrar can
provide adeguate cleaning action due 1o its high turbulence

» Erronoous readings will be made i eny environment where heawy residle
may coal the probe’s membrane tn such instances, problems generally can
be ghminased by more frequent probe service and/pr cleaning

» Erjoneous readings will be made in any environment where dissoived gases
are presant whizh will chemically iniertere with the probes glectrochamisiry
Known Interfering gases are hydrogen sulfide, sulphwr digxide. halogens,
maon, nitrows oxide and nitric oxide. [Sea list on page 14.]

* Algp avord any environment that conlams substances that may artack the
probe matenals. Some of these subsfances are concentraled acids, caustics
and strong solvenis. The probe matenals that come in contach with the
semple Include FEP Teflan acrylic plastic. ABS plastic. EPR rubber stamiess
staal apoxy and the polyurethane cable covenng.

s Long-term use, a5 lor momitonng., in certain applications can magnify the ef-
fect of factars which Impan probe accuracy
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MEASURING OXYGEN IN FLUIDS OTHER THAN WATER

The Model 58 is normally used for measunng the oxygen content of naturally
pocurring waters and of wastewaters: The b amir saturation feature of the instu-
ment additronally permits O measurement in some non-water fluids including
air, most gases. foods and some nen-agquecus houids

Suitable fluids for measurement are those which do not attack the sansor
matanals and are of suffisenily low wscosity to permit sample stifning dcioes
the probe’s membrane. Strong acids and solvents capable of swelling or dissel
ing the probe’s ABS plastic body dr EFR O-rings must be avaitded. (Also see list
of interfering gases under “Preparing the Probe.” page 14.)

The % air saturation of any flud notexcluded m the description above may ba
migsurad directly The mstrumant is calibrated by the custamary air calibration
technique and measurement IS catried oul just 85N natural waters.

In measuring non-agueous hgusds, the mg/1 made shiould nivt be used: Such
samples may have an oxygen solubility or Bunsen copfficient smrficantly dif-
farent fram that avtomatically programmed in the mg/ | mode for water

Calibrating to Display Oxygen Fartial Pressure in mm Hg
For some liguid measurements, and for most gas phase measurements. i

may be desirabile 1o read the meter in oxygen partial pressure units such as milli-

meiers of marcury (mm Hol, To calibrate the % air saturation mods 10 mm Hg

wnits {0 10 200.0 mm Hg rangs), proceed as follows:

1 Remove the back cover and move the membrane selector switch 10 the 2
MIL position-{see Figure 6), BUT DO NOT CHANGE THE MEMBRANE THE
STANDARD 1 MIL MEMBRANE IS5 USED IN THIS MEASUREMENT Re-
place tha back cover

2 Placo the probe in a constant Emperature room ak anwnonment Cretarmng
the room’s oxygen partial pressure (Dry ar at 780 mm Hyg iets| pressura has
an O3 partial pressure of 20.94% of the total pressure. of 1581 mm Hg |
EXAMPLE 7680 mm Hgx0.2094 = 158.1 mm Hag

3. adjust the O CALIE control until the metar reading {read as mm Mg instead
of the marked %) maiches 1he oxygen parhal pressure of the room air
QOnce calibrated, oxygen partial pressure may be measurad fn any Qas

Brvironment between 02 and 45°C. and at any pressure from atmospheric 1o

100 psi {7 stmospheres) Vacuum condiigns should be avoided because the

probe’s inemal electrolyte ¢an outgas and cause membrane distartion

CAUTION When making gas phasa measurements with a 5700 Soanes O
probe, the operator musi aveid 1aopd temperatuate fluctuations. The
thermal sensor located in the stainless steel wbe on the oxygen
sersor operaies 10 compensaie automatically for changes in mermn.
brane permeability caused Dy variatons in leMperalure However,
the thermal response of this sensor is much slower in ar or gas than
tha membrane’s response 10 8 change in gas iemparatuis Theare-
fare. rapid temperature fluctuations are habie to prevent that auto-
manc compensation which s recessary for accurate megsurement,
This 15 nor a problem m liguid messurements

= *L Machts, “Atmosphene Deygan 6 1967 10 19707 Sewnca, Volume 168, June 6. 1970 oo

15821594
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RECORDER QGUTPUT

Cutput ar full scale is 1 VDT (00005 V = 1 digit)

LJge & recorder with input impedance of at least SOKL, and operate 1 with the
tarminals ungrourded. (The Y5 Models 80A and B1A strip chart recordars are
compatible with this system for laboratory use.)

A recorder output plug (Figura 9) is provided. Cable for connecting tha
recorder must be supplied by the user.

CONNECT PORITIVE LEAD
TO THIS TERMINAL

Figure 9. Recorder plug for Y31 Model 58

CARE AND MAINTENANCE
BATTERIES

Instrument battaries are in the upper holder. Four D size carbon-zine battenes
are wsed. The LOBAT warmung shows on the display when about 50 hours ol
ugsa ramain. This warmng reminds the oparator o change batterigs at his earhiest
convenience, Batteries may be removed when the instrument will be used on a
leng-term basis for labaratory measurement powerad by the ¥SI 5401 or 5402
battery eliminator

Stirrer batteries Iii in the lower battery holder Four D size carbon-zinc bat-
teras are osed Whean about 5 hours or less of batrery fife remain. the LOBAT
warning will show on the display when the STIRRER control 15 held at the
spring-loaded BATT CHK posmon. {Instrument must be furned on ) Baneries
are neaded only when the ¥SI1 57854 Submarsible Stirrer will be used

PROBE

Probe Membrana: Replace the membrana every two weeaks ol operauon, of
whanevar a large bubble forms in the electrolyvte. or whenever the membrane
has bacamea fouled or damaged, Inspect the goid cathode when changing the
membrane; it should be bright and umarnished. See “Preparing the Proba.”
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Probe Performance Check: Every month when the probe 15 in daily use (less
frequently otherwisel, or whenever probe response 15 slow of calibration is un-
stable, check probe performance,

1. Speed of Response

#® Prapare and calibrate the probe.

* With probe in air, switch 1o the % air saluration mode.

* |mmersé the probe in & 25°C Os-depleted sample. (An O:-depleted
sampie may be prepared by adding approximately 1 gram of sodium
sulfite to half a liter of water.)

« A properly functioning probe will respond. down scale to 10% air satura-
tion in 20 seconds of less

2. Background Current

= After performing the Speed of Response steps, leave the probe in the da-
plated sample for approximately 5 minutes. The reading should fall below
1% air saturation

3. Calibration Stability

* Carefully calibrate the probe in moist air inside the. calibration bottle with
the instrument s21 in the % air saturation mode,

® Allow the instrument to oparate for 1 hour,

& A properly functioning probe will hold calibration within 2 1% for 1 hout,
after the first hour of operation.

Probe Service: If the probe fails any of the three tests above, check for:
= Damaged or wrinkled membrane. Change the membrane and retest
* Fouled or silver coated cathode Clean as instructed in “Proparing the
Probe,” step 9, page 14. L
& Fouled anode. Soak for 24 hours in 3% ammonia (MHs): rinse thoroughly
with distilled water and retast.
* Damaged cable or connector. Inspect and replace if neaded
If these sieps do not restore specification performance. return the probe to
the factory lor service

DESICCANT CANNISTER

Moving the Mode! B8 from a warm, moist room or vehigle into cold air may
cause condensanon inside the mstrument, A desiccant cannister is available to
prolect against condensation from this cause or any other potential 100%
humidity situation. The desiccant is packaged in a3 bag which must be removed
before use

The window in the cannister should show blue desiccant. The blue color indi-
cates that it is dry. After several weeks of use. the desiccant will wurn pink ar
white as it picks up moisturg, A1 fhis time, the desiccant should be placed in a
952 o 120° C (200% 10 250® F) oven for several hours to drive off excass
water. Whan it s dry, the desiccant 15 blué snd ready for use. Desiccant
cannisters are available from the YS| Service Department (Ordar YSI item
number Q04812 )

The desiccant canmister 15 10 be installed 1n the case below the lower battery
holder: do nor place it efsewhere. (See Figure 10, Do not leave the desiccant
cannisier in the instrument permanently

23




DEFICCANT CAMNIETER

Figure 10, Inside the YSI Model BB. showing the position of the desiccant
cannister when in use.

THE CASE

Each apening of the case s gasketad to resist entry of watar. When (he case
has bean apened far any reason, be sure that the main case gaskel is aocuratehy
seated between both halves of the case. and that the four case screws are
drawn down securaly (hut not so tightly 8s to deform the rubber feat)

DISCUSSION OF MEASUREMENT ERRORS

The major sources of error affecting any determingtion of dissoived oxygen
are the accuracy of the instrument components, the acouracy of the probe. and
the user's ability to calibrate the system precisely. Maost errors can be reduced
substantially by calibration ar D.O levels and probe temperstures as close as
possible o the expected measuremant D.O levals and temperatures

In the following, individual sources of errar ara hsted along with the equations
tor ealeulating their effect on a reading of dissolved oxygen These calculations
will yield an astimate of the maximum possible ecror far any parmculsr DO
reading. By ¢alculating the roaot-mean-squared sam of these ingividual uncer-
taintes {usually less than hall the possiies error], the user can estimate the
probabile error i any reading

Note that not all types of errors discussed are necessanly even potentially
present in a givan situation. Whenever thenstrument 15 calibrated in the same
made in which readings are 1o be taken, any mode to mode error 15, of course,
eliminated. Likewise, if salinity compensanon is not used. no salinity compensa-
ton grror need be considered. | calibration e te & Winkler Titration sample, cali
bration erears (|11 below) are replaced by the Winkler uncertainty
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INSTRUMENT COMPONENT ERRORS

A, Meter Linearity
Error = *0.15% of full scale
B. Salinity Compensatian
Error = * 0.3% of D.0. reading + 1 least significant digit lin 0.01 mg/|
moda)
€. Mode to Mode (in the mode other than the one in which calibration was
dong) )
Error = * 0.5% of D.0. reading * 2 least significant digns fin 0.01 ma|l
mode)
D, Temperature Compensation
Error = + 1% of D.0O. reading between +5° and +45°C
* 2% of D.0. reading batween 0° and +5°C (in mg/ | mode)
% 1.5% of G.0. reading batwean 0° and +5°C {in % air satura-
tion mods)

PROBE RELATED ERRORS
A, Probe Background Signal Effects
Error = Background Factor” x (1 - Cal. ValueSid, Cal. Value) x Meter
Reading in mgL )
Tprobe termperatune B 0 W 30 40
background factor [%) 23 15 10 8 &
Errors dus to probe non-lineanty: =0.3% of reading
& Variation from nominal response to sample temperature

Emmor = =0.2% of 0.0, reading per°C of the temperature difference between tha
temperature of the sample and the temperasture at which the probe was
calibraied,

CALIBRATION RELATED ERRORS

A Sample Temperatura Uncertainty
Error = = 1% of D.O. reading. This error is zera whan calibrating in the %
air saturation mode or when caiibrating 1o 4 Winklar Titration
sampla.
B, Barometric Pressure Uncertainty (£ 13 mm Hg)
Error = = 1. 7% of reading
C. Altude Uncertainty (+ 500°)
Erfor = + 1.8% of reading
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EXAMPLE
Measuremeant Related Data:
Calibration; Method air calibration in % air saturation mode
Temperature 24°C
Altitude BOO feet

Calibrated to 8.24d mg'L

Measurement: Mods 0.01 mgi moda
Temperature 2000

Salinity 33 parts per thousand
Dissolved Oxygen 7.26 mg/l
1A = 0015 x 20.00 mg)| = x.03mgi
1B {=.003 x 7.26 mg/l} =.01 migy| = =.03mgl
IC{=.005 % 7.26 mg/) =.02 mgi = =06 my/l
D = .01 % 7.26 mg/) = 4 +.07-mgil
!
SUB TOTAL =.1% mg
B.24
WA =01x f1-| =22 | ) %726 mai = =07 g/l
A A 9.08 : : »
B '=.002 x 7.26 mgi . = =.02mp/
NC {24°C - 20°C) x 0,002 % 7.76 mig = + =.06 mgi
SUB TOTAL = 09-mgil
& 00 x 7,28 mgi| = =.00mg/
ME.017 % 7.26 ma/l = =12mgl
NC 018 x 726 mg/l = < =.13magll
SUB TOTAL .25 mgAl

Total of type |, Il and 11 Errors: 0.53 mgl

This is the warst case error possibie for ihe specified caiibeation and measurement
The reportad D.0. value would be 7.25 = 5 mat. An estimare of the probadle error
would require a Root Mean Sguare (8 M.S) anmlysis a8 follows:

B.M.5. Erfor =3/ TIAF = 1By

For the example abowve;
H.NLE: Error =/ 03F = 103 % LOEF = 1071 + .02 =

(0ZF = T08F + (i3 T 13
= 4/ U4b
= =.21 mg/l
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Fluids other than water. 21
Foods, 21
Fauling of membrans, 18. 20, 22
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Metsury. mifimmaters of, 16, 21
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