65ensorex® PRODUCT INSTRUCTION SHEET

Dissolved Oxygen Sensor Care and Use Instructions
Product Instructions

Introduction
Your Sensorex Dissolved Oxygen (DO) sensor is a galvanic
electrochemical device; i.e. it does not require power from
your meter or controller to generate its signal. The DO sensor
will provide a millivolt signal proportional to the concentration
of oxygen in the water (model DO6400, DO6400TC) or 4-20mA
current output (models DO6441 and DO6442).
Your Dissolved Oxygen sensor consists of an cathode, anode,
and an electrolyte separated from your process fluid by an oxy-
gen permeable membrane. The oxygen passing through the
membrane reacts at the cathode, giving up electrons, which
produces an electrical current. See FIG1 for sensor ID.

Cable Shrink

Part Number Shrink Colors

#1 #2 #3
D06400 N/A N/A N/A
DO7400 white N/A N/A
D0O6441 yellow | N/A N/A
D0O6442 green yellow | N/A
DO7441 yellow | white | N/A
DO7442 green | yellow | white

Electrical Connections
D06400 and DO6400TC models:

Red wire of Sensor to DO input + (cathode)

Black wire of Sensor to DO input - (anode)

White and Green wires of Sensor to Temperature input
(see wiring FIG 2.)

D06441, DO6441TC, DO6442, DO6442TC models:

Red wire of Sensor to DO input + (cathode)
Black wire of Sensor to DO input - (anode)
(see wiring FIG 3.)White and Green wires of Sensor to Temperature

Getting Your DO Sensor Ready to Use \

Your DO sensor is shipped to you dry and is not ready for use. See Z }
steps #1, #7, #8, #9 and #10 of the “Sensor Reconditioning”

section of this sheet for instructions on sensor preparation. \\
The installed membrane shipped with the probe is usable if it
passes the leak test in step #8. Maintenance items included
with your sensor include: 1 each membrane lock tool, 2 each
PTFE or HDPE membranes, 2 each membrane o-rings and
250mL of electrolyte.

Calibration
First, ensure that the sensor is properly connected to the
instrumentation circuitry. A visual display must be available to | FIG.3 | Power Supply
read the sensor output. For sensors that have been installed @
in service, gently wipe the membrane using a soft cloth to sensor
remove accumulated biological debris. The Probe may be black wire
calibrated in air, or in air-saturated water. Please calibrate out
of direct sunlight, which may effect accurate calibration. The
simplest method is to calibrate in air. To calibrate in air, turn
the probe, so that the membrane is facing upward. Place a
drop of clean water on the membrane. If calibrating in air
saturated water, ensure that the water is saturated, by agitat-
ing the water sample. Place the probe just below the surface of
the water level.

as®”

ID COLOR FUNCTION

R RED CATHODE

B BLACK ANODE

W WHITE TEMPERATURE
G GREEN TEMPERATURE

sensor red wire

PLC,DVM,...

®

Parts covered by this product data sheet include:
D06400, DO6400TC, DO6441, DO6442, DO6441TC, DO6442 TC
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Allow the sensor to stabilize. A few minurtes is adequate for a
new probe or new membrane. If recalibrating a probe with an
old membrane, several minutes may be required for stabiliza-
tion.

Determine the atmospheric temperature and the barometric
pressure and salinity. Using the charts on pages 5-7 of this
instruction manual, determine the saturation value for this
temperature, pressure and salinity. This 100% saturation value
is equal to the millivolt output reading of the sensor (for series
D0O6400 and DO7400), or equal to the milliamp output of the
sensor (for series DO6441, DO6442, DO7441, DO7442).

When the output is stable, indicating that temperature equal-
izing has taken place, measure the level of saturation. For
example, using the DO6400/T electrode, a reading of 36.0 mV
could be a typical saturated output reading. For the DO6442/T
probe, a saturated reading in air could provide a calibration
reading of 12.0 mA.

Most customers will find that this single point reading is
satisfactory. The assumption is that the millivolt probes series
D06400 and DO7400 will read 0.0 mV when there is 0.00
ppm O2. For series DO6441, DO6442, DO7441, DO7442, the
assumption is the milliamp output of the sensor will be 4.25
mA. The output of all of these sensors are linear. For custom-
ers routinely measuring 3 or more ppm, the assumptions will
provide excellent results. Using these 2 points, a line may be
drawn between these 2 points. All subsequent readings will
fall on this line, or for higher values, beyond the extended line
to higher levels of O2 saturation at higher pressures.

Should you expect readings below 2 ppm, you should perform
a 2 point calibration. Prepare a solution of saturated sodium
sulfite (Na2SO3) in water. 17g Sodium sulfite in 125mL DI wa-
ter is more than enough. Sodium sulfite may not reach a true
zero output on your display but it should read less than 2 mV
for series DO6400 and DO7400, and less than 5mA for series
D06441, DO6442, DO7441, DO7442 after 5 minutes.

Calibration should be performed periodically to ensure the
best accuracy. The application will determine the interval of
calibration. The user is responsible to understand how often
calibration will be performed for that application.

membrane lock

spacer

membrane
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Mounting Your DO Sensor

Submersion mounting of the sensor is recommended. To
prevent air bubbles from becoming trapped on the membrane
and producing falsely high DO readings, it is recommended
that the sensor be mounted at a slight angle (SEE FIG. 4).

o

Sensor Re-Conditioning
1. Unscrew the lower body from the upper body (FIG. 5).

|
membrane
/ lock

__——spacer
membrane

2. Safely dispose of the electrolyte (Sodium Chloride solution
(salt water). Make sure o-ring does not fall out of cap.

3. Using the Membrane Tool, unscrew the Membrane Lock in
the lower body as shown in FIG. 6

4, Remove and dispose of the membrane and its o-ring as
show in FIG 6.

5.To clean, take the top part of the sensor and immerse in
distilled white vinegar (3% acetic acid) for about 30 minutes.
If you don't have vinegar, you can use a SOFT toothbrush,
dish washing powder, and clean water, clean the cathode,
anode, and plastic between them. Rinse all components
thoroughly with clean water after cleaning (SEE FIG. 8).

6. First, install a new o-ring into the lower body membrane
cavity (the o-ring must go all the way to the bottom as
shown in FIG 7), then a new membrane (remove paper back-
ing from membrane before installing), then the spacer. Using
the Membrane tool, install the Membrane Lock on top of
the spacer as shown in FIG. 9. Make sure cap is upright (not
sideways) when screwing in lock.

7. Inspect the membrane for wrinkles--replace if it is wrinkled.

8. Pour some clean water into the lower body and look for
leakage around the membrane (SEE FIG. 10)--replace it if
there is leakage. If there is no leakage, dispose of the water.

9. Fill the bottom cap to the top with fresh electrolyte.

10. Keep the sensor upright so that the cable is pointed
upwards(not sideways). Screw the bottom cap onto the
upper body until hand tight. Excess electrolyte will leak out
at the joint between the sensor's cap and upper body.
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Sensor Repair

Do not attempt to repair any part of the sensor. If the sensor's

cable is damaged, consult the factory for details.

Sensor Storage

If long-term storage of probes is required, empty electrolyte
out of probe, rinse with clean water and remove the mem-
brane. Store dry and empty.

Outline and Dimensions

DO06400TC

SPECIFICATIONS

Sensor Materials
Top and Bottom Cap: PPO

Sensor Body: POM
Anode: Zinc wire
Cathode: Silver

Output at 100% Saturation (mV models)
PTFE Membrane: 33+/-9 mV
HDPE Membrane: 45+/-9 mV

Output at 100% Saturaion (mA models)
D06441: 18-22mA
D06442: 11-13mA

Output at 0% Saturation (mV models)
PTFE & HDPE Membrane: <ImV

Output at 0% Saturation (mA models) <4.5mA

red wire (+) green
I wire(Temp)

black wire (-)
white
wire(Temp)

black waterproof
cable (10ft length standard)

T

flexible cable
strain relief

Noryl Body

Foser

7.00"
(25.1mm) (177.8mm)

—daas ]

DO6400 and DO6441, 6442

Temperature Range Max:
50 deg C Min:
0deg C
Response Time
PTFE Membrane: 5 minutes from 100% to 0%
Oxygen (<TmV or 4.5mA)
Water Flow Rate: Min 2 inch/second across membrane.

Wetted Materials

Body: PPO
Membrane: PTFE or HDPE
Cable: 4-conductor, 24AWG, Copper/PVC,

polyurethane outer jacket.

Wiring
DO06400, D06441*, D0O6442* Red =+, Black =-
DO6400/TC Red =+, Black = -, White & Green =Temp, Green =Temp

Power Requirement: D06441,D06441TC, DO6442,D06442TC
24V DC, min 150mA

Note: * 4-20mA output versions

red wire (+) black wire (-)

/

black waterproof
cable (10ft length standard)

flexible cable
strain relief
T
Noryl Body
oo 700"
(25.1mm) (177.8mm)

—f2z ]
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TEMPERATURE
degCdegF 0

0 32 14.6
1 3338 14.2
2 35.6 13.81
3 374 1345
4 39.2 13.09
5 41 12.76
6 428 12.44
7 44.6 12.13
8 46.4 11.83
9 48.2 11.55
10 50 11.28
11 51.8 11.02
12 53.6 10.77
13 554 10.53
14 57.2 10.29
15 59 10.07
16 608  9.86
17 626  9.65
18 64.4 945
19 662  9.26
20 68 9.08
21 698 89
22 716 873
23 734 856
24 75.2 8.4
25 77 8.24
26 788 8.9
27 806  7.95
28 824 781
29 842 767
30 86 7.54
31 87.8 7.41
32 896 729
33 914 7.7
34 932  7.05
35 95 6.93
36 968  6.82
37 986  6.72
38 1004 6.61
39 1022 6.51
40 104 6.41

5
14.11
13.73
13.36
13
12.67
12.34
12.04
11.74
11.46
11.19
10.92
10.67
10.43
10.2
9.98
9.77
9.56
9.36
9.17
8.99
8.81
8.64
8.48
8.32
8.16
8.01
7.87
7.73
7.59
7.46
7.33
7.21
7.09
6.98
6.86
6.75
6.65
6.54
6.44
6.34
6.25

10
13.64
13.27
1291
12.58
12.25
11.94
11.65
11.37
11.09
10.83
10.58
10.34
10.11
9.89
9.68
9.47
9.28
9.09
8.9
8.73
8.56
8.39
8.23
8.08
7.93
7.79
7.65
7.51
7.38
7.26
7.14
7.02
6.9
6.79
6.68
6.58
6.47
6.37
6.28
6.18
6.09

SALINITY- in parts per thousand (ppt)

15
13.18
12.83
12.49
12.16
11.85
11.56
11.27
11
10.74
10.49
10.25
10.02
9.8
9.59
9.38
9.19
9
8.82
8.64
8.47
8.31
8.15
8
7.85
7.71
7.57
744
7.31
7.18
7.06
6.94
6.83
6.72
6.61
6.51
6.4
6.31
6.21
6.12
6.03
5.94

20
12.74
124
12.07
11.76
11.47
11.18
10.91
10.65
104
10.16
9.93
9.71
9.5
9.3
9.1
8.91
8.73
8.55
8.39
8.22
8.07
791
777
7.63
7.49
7.36
7.23
7.1
6.98
6.87
6.75
6.65
6.54
6.44
6.33
6.24
6.14
6.05
5.96
5.87
5.79

25
12.31
11.98
11.67
11.38
11.09
10.82
10.56
10.31
10.07
9.84
9.62
9.41
9.21
9.01
8.82
8.64
8.47
83
8.14
7.98
7.83
7.69
7.54
741
7.28
7.15
7.03
6.91
6.79
6.68
6.57
6.47
6.36
6.26
6.17
6.07
5.98
5.89
5.81
5.72
5.64

30
11.9
11.58
11.29
11
10.73
10.47
10.22
9.98
9.75
9.53
9.32
9.12
8.92
8.74
8.55
8.38
8.21
8.05
7.9
7.75
7.6
7.46
7.33
7.2
7.07
6.95
6.83
6.72
6.61
6.5
6.39
6.29
6.19
6.1
6.01
5.92
5.83
5.74
5.66
5.58
55

35
11.5
11.2
10.91
10.64
10.38
10.13
9.89
9.66
9.44
9.23
9.03
8.83
8.55
8.47
83
8.13
7.97
7.81
7.66
7.52
7.38
7.25
7.12
6.99
6.87
6.75
6.64
6.53
6.42
6.32
6.22
6.12
6.03
5.94
5.85
5.76
5.68
5.59
5.51
5.44
5.36

40
1.1
10.83
10.55
10.29
10.04
9.8
9.57
9.35
9.14
8.94
8.75
8.56
83
8.21
8.04
7.88
7.73
7.58
744
73
7.7
7.04
6.91
6.79
6.68
6.56
6.46
6.35
6.25
6.15
6.05
5.96
5.87
5.78
5.69
561
5.53
5.45
537
53
522
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TEMP (°C) PRESSURE (TORR)
750 755 760 765 770 775 780 785 790 795

0 1437 1447 1457 1466 1476 1486 1495 1505 1515 1524
1 1398 1408 1417 1427 1436 1445 1455 1464 1473 14.83
2 13.61 1370 1379 1388 1397 1407 1416 1425 1434 1443
3 1325 1334 1343 1352 1361 13.69 1378  13.87 1396 14.05
4 1280 1299 1308 1316 1325 1334 1342 1331 13.60  13.68
5 12.57 1266 1274 1283 1291 13,00 13.08 1316 1325 1333
[ 12.25 1234 1242 1250 1258 1267 1275 12.83 12.91 13,00
7 1195 1203 1211 1219 . 1227 1235 1243 1251 1259 1267
8 11.66 .74 11.81 1189 1197 1205 1213 12.21 1229 1236
9 1138 1145 1153 11.61 1168 1176  11.84 11.91 11.99 12.07
10 11.11 118 1126 1133 1141 11.48 11.56 11.63 11.71 11.78
11 1085 1092 1099 1107 1114 11.21 11.29 1136 11.43 11.51
12 10060 10.67 10,74 10.81 10.89 1096  11.03 1. 1.7 11.24
13 1036 1043 10,50 10,57 10.64  10.71 10.78  10.85 1092 1099
14 10,13 1020 1027 10,34 1041 1048  10.54  10.61 10.68 1073
15 9.91 998 10,05 1011 1018 1025 1032 1038 1045 1052
16 Q.70 9.77 9.33 9.90 9.96 10.03 10,10 1006 1023 1029
17 9.50 9.56 9.63 9.69 9.76 9.82 9.89 9.93 10,01 10.08
18 9.30 9.37 9.43 9.49 9.56 9.62 9.68 9.75 9.81 9.87

19 9.12 9.18 9.24 9.30 9.36 9.43 9.49 9.55 9.61 9.67
20 8.93 9.00 9.06 9.12 9.18 9.24 9.30 9.36 0.42 9.48

21 8.76 8.32 8.88 8.94 9.00 9.06 9.12 9.18 9.24 9.30
22 8.59 8.65 8N 8.77 883 8.89 8.95 9.01 9.06 9.12
23 8.43 8.49 8.55 8.61 8.66 8.72 8.78 8.84 8,50 .95
24 8.28 833 8.39 8.45 8.50 B.56 8.62 8.67 8.73 8.79
25 8.13 8.18 8.24 8.29 835 8.41 8.46 8.52 8.57 8.63
26 T.98 8.04 8.09 8.15 8.20 8.26 831 8.37 8.42 .48
27 7.84 7.89 795 8.00 8.06 8.11 8.17 8.22 827 8.33
28 .70 176 7.81 1.86 7.92 7.97 8.02 8.08 8.13 B.18
19 1.57 763 7.68 173 778 7.84 T.89 7.94 7.99 8.05
30 744 7.50 7.55 7.60 765 7.70 7.76 T.81 7.86 7.91
k]| 132 1.37 742 747 7.52 1.58 7.63 7.68 7.73 7.78
32 7.20 7.25 730 735 7.40 745 7.50 7.55 7.60 7.65
33 T.08 7.13 718 7.23 7.28 7.33 7.38 743 7.48 7.53
34 6.97 7.02 107 711 T.16 1.21 7.26 7.31 7.36 7.41
35 6.86 6.90 6.95 .00 7.05 7.10 7.15 7.19 7.24 7.29
36 6.75 6.79 6.84 6.89 6.94 6.98 7.03 7.08 713 7.18
37 6.64 6.69 6.73 6.78 6.83 6.88 6,92 6.97 7.02 7.06
38 6.53 6.58 6.63 6.67 6.72 6.77 6.81 6.86 6.91 6.95
39 6.43 6.48 6.52 6.57 6.62 6.66 6.71 6.75 6,80 6.85
40 6.33 6.38 6.42 6.47 6.51 6.56 6.60 6.65 6.70 6.74
41 6.23 6.28 6.32 6.37 6.41 6.46 6.50 6.55 6.59 6.64
42 6.13 618 6.22 6.27 6.31 6.36 6.40 6.45 6,49 6.53
43 6.04 6.08 6.13 6.17 6.21 6.26 6.30 6.35 6.39 6.43
44 594 599 6.03 6.07 6.12 6.16 6.20 6.25 6.29 6.33
45 385 389 594 598 6.02 6.06 6.11 6.15 6.19 6.24
46 576 5.80 5.84 5.88 593 597 6.01 6.06 6.10 6.14
47 5.67 571 575 379 583 3.88 592 5.96 6.00 6.03
48 557 5.62 5.66 570 574 5.78 5.83 5.87 5.91 5.95
49 549 5.53 5.57 5.61 5.65 5.69 5.73 5.78 5.82 5.86
50 540 5.44 5.48 552 3.56 3.60 5.64 5.68 572 577

"To convert pressure (inches of Hg) to pressure (mm of Hg (torr)), multiply by 25.4.
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TEMP( ¢)
0

o = O 7 e G RS =

50

29.5
14.37
13.98
13.61
13.25
12.80
12,57
1225
11.95
11.66
11.38
nn
10.85
10.60

10.36

10.13
9.91

8.70
9.50
9.30
9.12
8.93
8.76
8.58
8.43
8.28
8.13
7.98
7.84
1.70
157
1.4

7.32
7.20

- 7.08

6.97
6.86
6.75
6.64
6.53
6.43
6.33
6.23
6.13
6.04
594
5.85
5.76
5.67
5.57
5.49
5.40

29.7
1447
14.08
13.70
13.34
12.99
12.66
12.34
12,03
11.74
11.45
11.18
10.92
1067
10.43
10.20
0.08

9.77
9.56
9.37
9.18

£.28
6.18
6.08
5.89
589
5.80
571
5.62
5.53
5.44

29.9
14.57
1417
13.79
13.43
13.08
12.74
12.42
12.11
11.81
11.53
11.26
10.98
10.74
10.50
10.27
10.06

9.83
9.63
9.43
9.24
9.08
B.68
B.71
B.55
B.33
B.24
8.02
7.95
7.81
7.68
7.55

7.42
7.30
718
707

.6.95
684

6.73
6.63
6.52
6.42
6.32
6.22
6.13

603
5.94
584

5.75
5.66

557

5.48

PRESSURE (Inches Hg.)
30,1 303 305
1486 1476 1488
14.27 14.36 14.45
1388 1397 1407
1352 1361 1369
1316 1325 1334
1283 ° 1291 1300
1250 1258 1267
1218 1227 1235
1182 1197 1205
1161 11.68 1176
11.33 11.41 1148
1107 1114 1121
1081 1089 1096
1057 1064 1071
1034 1041 1048
1041 1048 1025
990 99 1003
983 976 982
949 956 962
9.30 9.36 9.43
912 918 924
894 900 006
877 B3 889
861  BEE 872
845 BS0 856
820 835  B.41
815 820 826
800 806 8.1
786 782 7497
773 778 784
760 75 770
747 752 7158
735 740 745
723 7.28 7.33
741 716 721
700 705 7.0
683 604  BIS

678 683 688
667 6872 877
6.67 6.62 6.66
647  BA1 656
637 B41 6.4
627 B3 B.36

C 617 621 626
607 612 616
598 602  B.06

588 583 597
579 583 588
570 574 578
561 565 560
552 556 580

30.7
14.85
14.55
14.16
13.78
13.42
13.08
12.75
12.43
1213
11.84
11.56
11.28
11.03
10.78
10.54
10,32

10.10
9.89
9.68
9.48

9.12
8.85
8.78
8.62
8.46
8.1
8.17
8.02
7.89
7.76

7.63
7.50
7.38
1.26
715
7.03
692
6.61
6.71
6.60
6.50
6.40
6.30
6.20
B.11
6.01
592
583
573
5.64

309
15.05
14.64
14.25
13.87
13.51
13.18
12.83
12,51
1z2.21
11.91
11.63
11.36
11.10
10.85
10.61
10.38

10.16
9.95
8.75
9.55
9.36
8.18
8.01
8.84
8.67
B.52
B.37
B.22
8.08
7.94
.4

7.68
7.55
743
7.31
7.19
7.08
6.97
6.86
6.75
6.65
6.55
6.45
.35
6.25
.15
6.06
5.96
5.87
578
5.68

311
1815
14.73
14.34
13.96
13.60
13.28
1201
12,59
12.29
11.98
1
1143
117
10.92
10.68
10.45

10.23
10.01
9.81
9.61
9.42
9.24
8.06
890
8.73
8.57
8.42
8.27
8.13
799
7.86

773
7.60
748
7.36
7.24
713
7.02
6.91
6.80
6.70
6.50
6.49
6.39
6.29
6.19
6.10
6.00
591
582
572

313
15.24
14.83
14.43
14.05
13.68

1333

13.00
12,67
12.36
1207
1.78
11.51
11.24
10.99
10.75
10.52

10.29
10.08
9.87
o.67
.48
8.30
8.12
8.85
8.79
8.63
8.48
8.33
8.18
8.05
79

778
7.6
7.53
741
7.29
718
7.06
£.95
6.85
6.74
6.64
6.53
6.43
6.33
6.24
6.14
6.05
5895
5.86
5.77

To convert pressure (inches of Hg) to pressure (mm of Hg (torr)), multiply by 25.4.
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