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APPLICATION NOTE 32 Revised May 1997

Dissolved Oxygen Sensors Using the YSI 5739 Oxygen Probe

Sea-Bird's SBE 13 and 23 dissolved oxygen sensors can be configured with either a Beckman or a
Yellow Springs Instruments (YSI) oxygen element. This application note applies only to YSI types.

The YSI 5739 probe has been mounted using a pressure equalization scheme that allows use to depths
of 2000 meters (6500 ft). Before the sensor is tested and shipped, the probe is filled with electrolyte.
Then, a high sensitivity membrane is installed, and it is calibrated.

A kit (SBE Part Number 24110) containing 30 high-sensitivity membranes and replacement KCI
electrolyte solution is shipped with the oxygen sensor. Additional supplies of these items are available
from Sea-Bird or Yellow Springs Instruments. Routine maintenance on this sensor involves changing the
membranes and electrolyte and keeping the sensor clean using a non-ionic detergent. During periods of
extended storage, YSI advises that the oxygen membrane be kept in a moist environment. For units
with a pump, a small amount of water trapped in the plumbing system should suffice. On units that do
not have a plenum installed (for use with a pump), a white plastic screw-on cap is provided for sensor
storage. Remove the screw-on sensor guard, put a small amount of water (several drops) in the cap,
and screw the cap on to the sensor. Attached to this application note is a copy of the instructions that
YSI sends with the oxygen probes.

Application Note 13-1 contains information on the calibration of the instrument and the equation used
by Sea-Bird software to calculate dissolved oxygen. The correct values of tcor, pcor, tau, and wt for
the YSI sensor are:

tcor = -0.033
pcor = 1.50e-4
tau = 2.0

wit = 0.85

Obtaining high quality oxygen measurements is only possible when careful attention is paid to the
calibration and operation of the oxygen sensor. Whenever possible, independent measurements of
oxygen should be obtained. When the oxygen sensor is mounted on a profiling instrument without a
pump, a sufficient fall rate (0.75 to 1 meter/second) must be maintained to flush water past the sensor
to avoid oxygen depletion at the membrane surface. In applications where the oxygen sensor is
pumped, it is possible to obtain a measurement while the sensor is stationary.

To change the electrolyte and membrane the following steps should be followed. The Sea-Bird
assembly drawing for the YSI sensor (drawing number 40356) and Figure 4 in the YSI instructions are
referenced in these instructions.

1. Remove the plenum from pumped oxygen sensors or the sensor guard from units that are
not pumped.
2. There are two styles of housings used to hold YSI sensor elements. To determine which style

of housing you have, locate the black, pressure-compensation diaphragm, shown on drawing
40356, on the side of the white plastic housing. Old style housings have a white disk, shown
as the DO access cap on drawing number 40356, above the pressure-compensation
diaphragm. New style housings do not have the DO access cap, and are smooth above the
black diaphragm. To facilitate changing the membrane, remove the DO end cap from the
housing using the following specific instructions for your housing type.
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OLD STYLE HOUSINGS: Using a 3/32 hex driver, remove the four or six retaining screws that
hold the DO end cap to the DO housing (drawing 40356). Then gently lift the end cap off the
sensor assembly.

NEW STYLE HOUSINGS: There are 6 phillips head screws in the white plastic housing. Remove
the 3 screws in the end cap closest to the sensor membrane, above the pressure compensation
port. DO NOT remove the other 3 screws, which are below the pressure compensation
diaphragm and closest to the aluminum pressure housing. Gently lift the end cap off the sensor
assembly. This will expose the electrolyte diaphragm and facilitate the replacement of the
oxygen membrane.

If you have an OLD STYLE HOUSING, remove the DO access cap by gently pulling with a
twisting motion. The removal of this cap exposes the electrolyte diaphragm on the YSI probe.

Gently remove the membrane O-ring and the membrane itself, taking care not to touch the
gold cathode.

Empty the electrolyte chamber by turning the sensor over and gently pumping the electrolyte
diaphragm with the eraser end of a pencil or Q-tip. (YSI Figure 4A). NOTE: There are
2 diaphragms on the housing. The lower, pressure-compensation diaphragm, visible on the side
of the housing before disassembly, should NOT be pumped. The electrolyte diaphragm is the
diaphragm closer to the sensor membrane, which was exposed in steps 2 and 3.

Assemble the following items needed for the next few steps: Q-tips, high-sensitivity membrane
booklet, electrolyte refill bottle, and new membrane O-ring.

Hold the sensor assembly vertical and place a few drops of electrolyte solution in the top of the
sensor. With a Q-tip or pencil eraser gently pump the electrolyte diaphragm to draw the
electrolyte into the reservoir (YSI Figure 4A). Repeat this step until there are no more bubbles
coming out of the reservoir. When no more bubbles appear, add one or two more drops of
electrolyte to form a nice meniscus on the top of the sensor.

Referring to YSI Figure 4B, secure a high-sensitivity membrane between your thumb and the
probe body. Try not to dislodge the meniscus of electrolyte solution. If the meniscus drips
away, add a few more drops of solution. Take care to handle the membrane at the ends only.

With the thumb and forefinger of your free hand, grasp the free end of the membrane (YSI
Figure 4C) and with a continuous motion stretch the membrane up, over, and down the other
side of the sensor head (YSI Figure 4D). Stretching forms the membrane to the contour of the
probe.

Secure the end of the membrane under the forefinger of your left hand while holding the probe.
This may take some practice, as the membrane must remain taut. (YSI Figure 4E)

Gently place the O-ring on top of the membrane and place a drop of electrolyte solution in the
center of the O-ring. This will help lubricate the O-ring as it is placed over the membrane. Roll
the O-ring over the end of the probe, being careful not to touch the membrane surface (YSI
Figure 4F). There should be no wrinkles in the membrane and no air bubbles trapped under the
membrane. Some wrinkles may be removed by lightly tugging on the edges of the membrane
beyond the O-ring. It may take some practice to acquire the coordination necessary to properly
install a membrane. If the membrane gets wrinkled or punctured, take off the O-ring, discard
the membrane, add a few drops of electrolyte to reform the meniscus, and try again.

Trim off the excess membrane with sharp scissors. Do not use an Exacto Knife! There is too
great a risk of cutting the O-ring or slipping and puncturing the membrane. Check that the
stainless steel thermistor tube is not covered by excess membrane (YSI Figure 4G).
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For old style housings, reinstall the DO access cap with a slight twisting motion to seat the
O-ring. Align the 4-40 hole in the access cap with the matching hole in the body.

Carefully place the DO end cap over the YSI sensor probe and line up the mounting holes with
the matching holes in the DO housing. You may have to "fit" the end cap by turning it
90 degrees, pressing it into place, then turning it back to line up with the screw holes. Be sure
that you don't turn the YSI sensor itself; on old style housings the electrolyte diaphragm on the
YSI probe must remain aligned with the access hole in the DO housing.

OLD STYLE HOUSINGS: Install the four 4-40 x 1/2" screws that hold the DO end cap to the
DO housing. Tighten these screws gently in an alternating pattern to avoid stripping the threads
in the plastic housing. The DO end cap may not sit flush against the DO housing. This is
normal, as there is no O-ring groove in the DO housing. Do not distort the plastic parts by over-
tightening the screws in an attempt to make parts fit flush.

NEW STYLE HOUSINGS: Press the end cap down firmly on the housing until it seats against
the housing. Replace the 3 phillips head screws, being careful not to over-tighten them into the
plastic housing.

Rinse the reassembled unit with distilled or deionized water to wash away electrolyte. Carefully
reinstall the plenum.
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YSI 5700 SERIES DISSOLVED OXYGEN PROBES

INSTRUCTIONS

The probes described o these instructions are designed foc
direct pse with afl Y 3] dissoived oxygen metess. 3700 Series
prabes ars polarographic sansocs. A thin permeable membrans
smetched over the sensor isolares the clectmdes from the
envirorment, but allows gases o enter. When a polarizing
woltage is applied across the sensor, oxvgen that has passed
H::Eugh the membrane r£3c1s at the cathade, Causing a current
ta Cogw.

The membrane passes oxygen at a rale proporticnal o the
pressige diffsrence acrass it. Since axygen is mpidly consumed
at the cathods, itcan be assumed tharthe oxygen pressure ingide
the membrane is 2ema. Hence, the force causing the oxygen
diffuce theough the membrane iz 1onal i the absolute
pressure of oxygen oguside the membrane. As the oxygen
partial pressurs varies, bath the axygen diffusion through the
membrane and the probe current changss proparsonally.

YSI 5739 DISSOLVED OXYGEN PROBE

The 5739 probe system consisis of the probe body plus a
detachable cable (sea Figuee 7). The detachsble cabie is a
convenience feature that facilites chaneing cable lengths and
replacing damaged cables or probes, The probe and cable
assemily is beld together witha hreadad retainer, Thie assembly
isnotinended forcasual disconnecton; czbie and probe should
be separated oaly when necessary,

To detach the cable, unscrew the retainer and zlide it down the
cable w expose e connector. Pull gendy on the connector unil
it comes away from the poabe body, If the O-rirg is fayed or
damagesd, replace it- areplecement O-ring is supplied with each
5740 cabis, Reassamble by pushing the connector intg the
probe body, motatdng it until the two halves mate, A lightcoating
of silicone greaseon the O-ring will makereascembly casier, B
sure the conoector is dry; olherwise, erratic readings may resude.
Screw on the recainer finger-tight anly,
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Figure 3. The Y5 5739 Probe

Pressure Compensation

The 3739 probe has a unique pressure compensating Sysiem
that helps assure accurae readings at great depths. Peessurne
compensation is effective o 1/2% of reading with pressures up
ta 100 psi (230 fest of water), The compensanng system does
rof normally require secvice and should not be mken aparm.
Eowever, if elecmolyte is leaking throngh the diaphragm, or if
thers is an obvicus punciure, the diaphragm must be replaced.
A spase i3 supplied with the probe. Use a con to unscraw tha
retaining plug and remave the washer and diaphragm. Flush any
salt crvstals from the réservoir, insail 2 rew digpheagm if
necessary {arside aur), replacs the washer ond securely scrow
in the rewining plog,



YSI5T30 BOD BOTTLE PROBE

The 3730 (Figurs 3) is a non-stirming 300 probe, Agittion of
the sample mustbe provided by other means, suchasg magnate
chirrer,

T Ty

Figure 3. The Y& 5750 Proke

CHOOSING THE CORRECT MEMERANE

An sxmemely thin memprans increases oxygen permeabilivy
and probe signal current, and hastens a probe's response: but it
achieves this at the axpense of reggedness, The standard 1 mil
(0017 membrand represents a compromise berwaen quick-
ness of and membrane strength and integrity, (Order
Y51 5775 Membrane and KCI it Standard.)

For special circumstances, an 0.5 mil {0005 membrane is
avaifable, (Crder Y51 5778 Membrane and KO1 it High
Sensitivity.) This half-thickness membrane hastens rasponse ac
low temperamures and helps suppress backeround cusrent at
very low dissolved oxygen levels, (When das is routinely
collected with sample temperaiures below 15°C and at dis-
soived axygen levels below 204% wr saturation, the low signal
carment resulting from the use of the sandard membranes wnds
10 magnify the probe's inherent constant background signal.
Using the high sensitivicy membranes in this simaton wiil
decrease the percentage of error due to the probe's background
CUITERL)

For long-term monitoring sitaticns only, a half-sensidvicy,
double-thicknezs 2 mai (.0027) membrane is available. {Order
the ¥SI 3675 Probe Servics Kit, which includes membranes,
alecmolyie, probe service teal and monitor service insmuctions
far the 3739 proke.)

PROBE PREPARATION

All probes are shipped dry. You must follow thess insructions
when preparing a new probe or when changing membranes,
Prepars the elecmalyte by dissolving the XCl crystals which are
suppiied in adropper bottle that shouid be filed to the neck with
disziled water, Then, procsed 1z follows:

Preparing the 5739 and 3750 Probes

L. Unscrew the sensor guard (3739 caly). Remove the O-ring
and membrane, then theroughiy rinse the sensor with distilled
walr,

2. To [ill the probe with slecwolyie and install anew membrane,
follow these steps:

4, Grasp the probe in your lefhand., (See e skatches in Figure
4.} When preparing the 5739 probe, the pressure compensating
port should be 1o the right. Successively fill the sensor body
with elecrrolyie while pumping the diapheagm with the emser
end ol a pencil or 3 similar soft, blunt tool, Continue Ailing and
pumping uatlng more air bubbles appear. When preparing the
5730 probe, simply [ the sensor body uatil no more air
bubbles appear.

b. Scoure a membrane beraeen your left thurmb and the prape
body. Add mere elecoolyte o te probe wnsl 2 large meniscus
campletsly covers the gold cathode, MOTE: Handls membrane
matzrial with carg, wuching i ae the ends only,

. With the thumiy and forefinger of vour other hand, rrasp the
free end of the membrine.

d. With a continuons motion, STRETCH it UP, OVER and
DOWN the other side of the sensor. Sweiching forms the
memirans 0 the contour of the probe,

e. Secure the 2nd of the membrane under the forefingsr of your
left hand while hoiding the probe,

£. Redl the O-ring over the end of the probe, being careful notto
toixch he membrane surface, There should be no wrinkles inthe
membrans or mapped air bubbles. Soms wrinkles may be
removed by lghtly tugzing on the edges of the membrans
beyand the O-ring,

8. Trim off excess membrane with scigsors or sharp knife,
Checl that the stlinless steel temperature sensor is notcoversd
by #xcess membrane,

3. Shake off excess KC1 On the 5739, reinstall the sensor guard.
Place the probe in a humid esrviroament until ready for use, and
bétwesn measurements,
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Figure 4, Membrane Application an e 3739 angd 3750 Probes



ACCESSORIES AND REPLACEMENT PARTS
Accessories for the 3739 and 5750 Probes:

¥3I 5680 Probe Reconditioning KiL [ncludes a sanding toal
and 2n adhesive digks,

Y3L3773 Membrane and KC) Kt Standand. [neludes two 15-
memirzne packess (0017 thick siandard FEP Teflon mem-
hranes) and a 30 ml borle of KCL with Kodak Phota Flg,

YSI 5793 Membranes, Standard, Ten 15-membrane packats.
YEL 3778 Membrane and KCL Kit, High Sensidvity. Includes
(wi 13-membrane packers (005" thick FEP Teflon mem-

branes)anda 30 mL bowle of KCI with Kodak Photo Fio. Used
for measuremants balow 13°C ar far low oxygen levels

TEL 3794 High Sensitvity Membranes., Ter 15-membrane
packers

Y51 54 5-0-ring pack (Containg replacement sansor O-rings)
for the 3739 and 3750

Y31 3988 Duaphragm Kic

Y31 5740 deizchakle cables; for the $739 anly:

YEL 74010, 10" eable Y51 5740-100,, 1007 cahle

Y51 5740-25, 25 caple Y51 5740-150, 150 cable

Y31 5740:50, 50° cable Y51 5740-200, 200' cable

5L 57954 Submersible Stmrer with 50' combined probe and
stirres cable

¥3[3492A Banery Pack. Powers the submersible stirrer for use
with the 5CB, 518, 344, and 508,

Y1572l Bavery Pack. Powers the submersible sirrer for use
with the 57 only. (Mounts insids the meter cass.)

Y3 30734 Calibration Chamber

Accessories for the 5730 Only:

Y51 5732 Banery Adapeer Cable (Direct connecton with Y51
Models 57, 38 and 59.) When used with the YSI 54024 itis
aisq applicabiz 1o Y31 Models 508, 518 and 54a.

Y5l 5731 Membranc Assemblies (8) and KCl it plus
replacement sensor body O-ring.

PROBE SPECIFICATIONS

Cathode: Gold

Anode: Jilver

Membrane: FEP Teflon (Sex “Accessories™

Elecimalyre: Half samraesd KCI

Temperaiure Bange: -3 1045°C; 13w 35°C for the 3730 probe
Thermizior Accuracy: =270

Temparaiore Compensation: (see instrament spacifications)
Polanzing Voltage: 0.8 Volts (nominal)

Probe Corrent in Afr at 30°C: 19 microamps {nominad) in
Mioogen at 30°C; 0.13 microamps ar less

Hesponze Time: Typical response for dissolved oxygen, using
standard membranes, i@ 90% in 10 seconds ar 3 constmnt
termperaiure of 30°C. Response at low dissolved oxygen levels
is rypically 0% in 30 seconds.

WARRANTY AND REPAIR
All %31 produsis carry a one-yedr warmney on workmanship
and parts. exclusive of biaueses, Damage through accident,
misuse, or timpering will be repaired ar a nominal charge, if
possible, when the iem is retumed @ the f2ctocy o to an
authorized Y51 dealer. Electrode cleaning is not coversd by
warranry,
If you are sxpenencing difficulty with any Y51 prodect, (tmay
be reqemed for repair, ¢ven if the warrenry has expired. Y31
maintins complete facilites for prompe servicing on all its
products. This warmaney is limited 10 repair or replacement
31 opUon) AL no chargs,

Y3l Incorporaied

Product Servics

1723 Brennum Lane

Yeilow Sonngs, Ohio 45387

Telephone: (313) 767 - Ti41

Toll Fres (300) 343 - 4357

Faz: 767 - %353



