
User calibration for RINKO oxygen sensor  
 

In order to achieve the better repeatability, we highly recommend checking the RINKO output in 0 and 
100%‐oxygen water before and after deployment. 

 

Materials need for the calibration 

‐ Sodium sulfite (25g per 500ml): to make the 0% oxygen water 
‐ 100% N2 gas (if you do not use a sodium sulfite solution for the calibration of the 0%‐oxygen.) 
‐ Plastic bag (if you do not use a sodium sulfite solution for the calibration of the 0%‐oxygen.) 
‐ Aquarium air pump: to make the 100% (saturated) oxygen water 
‐ Tap water 
‐ Beaker or bucket (> 500ml) 
‐ Stirrer 
‐ Barometer in air 
‐ Temperature sensor in water 

 

Procedure 

The first step is to take a test point in the 100% oxygen water. The reason is that if any residue of the 
sodium sulfite solution remains on the sensing surface, the 0% measurement will be inaccurate. 

A) 100%-oxygen water 
1) Put 500ml water into a beaker or a bucket.  
2) Mix the water well using a stirrer. 

 3) Bubble air into the water for more than 1‐hour using an air pump.
 

 

Beaker with tap water  Air pump

Bubble air into water for at least 1‐hour, 
mixing the water.

Stirrer



4) Put the sensor into the water and record the data. And measure the atmospheric pressure and
water temperature during the oxygen measurement.  

 

 

Osat ሾ%ሿ= 
p-pv

1013.25-pv

 

 
 
 

• This is a sample image of the calibration with a 
RINKO‐I (Self‐recording model). 

• Keep the optical window away from the bottom of 
the beaker. 

• When RINKO‐III (analog model) is calibrated, it must 
be connected into a CTD to record the data and 
supply the power. 

5) Calculate the oxygen saturation level (Osat) in the water:
 

 ×100                         (1) 
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ଶଷ଻.ଷା୲

 
where p and pv indicates the atmospheric pressure and the saturation vapor pressure [hPa]. pv 
can be calculated as follows: 
 

                                   ሺ2ሻ 

 

 
where t shows the water temperature in the water. 

 

B) 0% -oxygen water or N2 gas 

 The user can select to use a sodium sulfate solution or 100%‐N2 gas for the 
0%‐oxygen calibration.  

(a) 0%-oxygen sodium sulfate solution 
1) Put 500ml water into a beaker or a bucket.  
2) Input 25g‐ sodium sulfite and mix well.
3) Put the sensor into the water and record the data.  

 

After putting sodium sulfate (25g per 500ml‐water) 
into the water, dissolve it well.  

 



(b) 0%-oxygen (100%-N2) gas 
1) Cover the sensing head by a plastic bag. 
2) Start recording. 
3) Inject and substitute 100%‐N2 gas for air in the bag.  Continue to record for a couple of minute, 

because the substitution of 100%‐ N2 gas requires time. 

 

 

 

Plastic bag  

 

 

  N2‐gas 

 

C) Calculations of the calibration coefficients 

Rinko calculates oxygen concentrations with 8‐coefficients (please look at the calibration sheet, 
coefficients of A to H).  Both coefficients of “G” and “H” (default values are 0 and 1) are used to correct 
the output drift.  

 
A sample of the coefficients (A to H) described in RINKO calibration sheet. 
Default values of “G” and “H” are “0” and “1”.  

 

 

 

 

 

 

 

 

 



Here are the procedures to obtain the new coefficients of “G” and “H”. 

G = 
Gᇱ െ P0

െ P0P1
 × Oୱୟ୲                         (3) 

H = 
Oୱୟ୲

P1 െ P0

where G’, P1, P0 shows the current coefficient of “G”, the output value at 100%‐oxygen water and the 
output value at 0%‐oxygen water, respectively.  

 × Hᇱ                            ሺ4ሻ 

P1 and P0 must be physical values with a unit of “%”. If you use RINKO‐III (analog model), recorded data 
in the section (A) and (B) are not physical values but “voltage” values. Obtain P1 and P0 with %‐unit 
using the conversion software or the Matlab code provide by JFE ALEC. 

 

D) Input “new” calibration coefficients on the software 

Both new coefficients of “G” and “H” are required to correct the output drift. Use the new “G” and 
“H” values in the software. 

      If you use: 

‐ “DO converter” software, change “G” and “H” in the coefficient matrix. Please look at the 
software manual. 
 

‐ Matlab code, use the new “G” and “H” to calculation DO concentrations. 
 

 

List of symbols 

Symbol  Unit   
A to H    Calibration coefficients for the oxygen calculations 
G’    Current “G” coefficient  (default value is 0) 
H’     Current “H” coefficient  (default value is 1) 
P0  %  Sensor output in 0%‐oxygen water or N2 gas 
P1  %  Sensor output in 100%‐oxygen water 
p  hPa  Atmospheric pressure when 100%‐oxygen water is measured 
pv  hPa  Saturation vapor pressure when 100%‐oxygen water is measured 
t  °C  Water temperature when 100%‐oxygen water is measured 
Osat  %  Oxygen saturation level when 100%‐oxygen water is measured 
 

 



 

Maintenance 

1. Check RINKO outputs in 0 and 100% ‐oxygen water before and after deployment. 
 

2. Power off the sensor whenever it in not used. 
 

3. Don’t submit the sensor to high temperatures with turning on. Place the sensor into a water 
bath when it is not in use during field observations, e.g. don’t let the sensor sit on deck 
unprotected.  
 

4. Don’t expose the optical window to direct sunlight. Keep the unit in a case or water bath. 
 

5. Cover the optical window with the black lubber cap whenever possible, e.g. 
- during the period between profiles, if the sensor is left on the deck over 1‐hour. 
- if the sensor is stored for a long period. 

 
The lubber cap and how to cover the optical window. 

 

 

 

 

Rev. Aug. 11, 2009 

 

 

For sales and technical support contact: 

Rockland Oceanographic Services Inc. 
Victoria, British Columbia, Canada 
www.alecvictoria.com, alec@rocklandocean.com  
Ph: 1‐877‐370‐1688 (toll free), or 1‐250‐370‐1688 
 

 

http://www.alecvictoria.com/
mailto:alec@rocklandocean.com


User calibration for RINKO oxygen sensor 



In order to achieve the better repeatability, we highly recommend checking the RINKO output in 0 and 100%-oxygen water before and after deployment.



Materials need for the calibration

· Sodium sulfite (25g per 500ml): to make the 0% oxygen water

· 100% N2 gas (if you do not use a sodium sulfite solution for the calibration of the 0%-oxygen.)

· Plastic bag (if you do not use a sodium sulfite solution for the calibration of the 0%-oxygen.)

· Aquarium air pump: to make the 100% (saturated) oxygen water

· Tap water

· Beaker or bucket (> 500ml)

· Stirrer

· Barometer in air

· Temperature sensor in water



Procedure

The first step is to take a test point in the 100% oxygen water. The reason is that if any residue of the sodium sulfite solution remains on the sensing surface, the 0% measurement will be inaccurate.

A) 100%-oxygen water

1) Put 500ml water into a beaker or a bucket. 

2) Mix the water well using a stirrer.

3) Bubble air into the water for more than 1-hour using an air pump.



 (
Stirrer
Air pump
Beaker with tap water
Bubble air into water for at least 1-hour, mixing the water.
)[image: IMG_0417]

4) Put the sensor into the water and record the data. And measure the atmospheric pressure and water temperature during the oxygen measurement. 



 (
This is a sample image of the calibration with a RINKO-I (Self-recording model).
Keep the optical window away from the bottom of the beaker.
When RINKO-III (analog model) is calibrated, it must be connected into a CTD to record the data and supply the power.
)[image: IMG_0416]





5) Calculate the oxygen saturation level (Osat) in the water:







where p and pv indicates the atmospheric pressure and the saturation vapor pressure [hPa]. pv can be calculated as follows:







where t shows the water temperature in the water.



B) 0% -oxygen water or N2 gas

[image: C:\Documents and Settings\tomo\Desktop\200px-Sodium_sulfite.png] The user can select to use a sodium sulfate solution or 100%-N2 gas for the 0%-oxygen calibration. 

(a) 0%-oxygen sodium sulfate solution

1) Put 500ml water into a beaker or a bucket. 

2) [image: ]Input 25g- sodium sulfite and mix well.

3) Put the sensor into the water and record the data. 

 (
After putting sodium sulfate (25g per 500ml-water) into the water
, dissolve it well. 
)



(b) 0%-oxygen (100%-N2) gas

1) Cover the sensing head by a plastic bag.

2) Start recording.

3) Inject and substitute 100%-N2 gas for air in the bag.  Continue to record for a couple of minute, because the substitution of 100%- N2 gas requires time.

[image: IMG_0412]
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C) Calculations of the calibration coefficients

Rinko calculates oxygen concentrations with 8-coefficients (please look at the calibration sheet, coefficients of A to H).  Both coefficients of “G” and “H” (default values are 0 and 1) are used to correct the output drift. 

 (
A sample of the coefficients (A to H) described in RINKO calibration sheet.
 Default values of “G” and “H” are “0” and “1”.
)



[image: ]

















Here are the procedures to obtain the new coefficients of “G” and “H”.



where G’, P1, P0 shows the current coefficient of “G”, the output value at 100%-oxygen water and the output value at 0%-oxygen water, respectively. 



P1 and P0 must be physical values with a unit of “%”. If you use RINKO-III (analog model), recorded data in the section (A) and (B) are not physical values but “voltage” values. Obtain P1 and P0 with %-unit using the conversion software or the Matlab code provide by JFE ALEC.



D) Input “new” calibration coefficients on the software

Both new coefficients of “G” and “H” are required to correct the output drift. Use the new “G” and “H” values in the software.

      If you use:

· “DO converter” software, change “G” and “H” in the coefficient matrix. Please look at the software manual.



· Matlab code, use the new “G” and “H” to calculation DO concentrations.





List of symbols

		Symbol

		Unit

		



		A to H

		

		Calibration coefficients for the oxygen calculations



		G’

		

		Current “G” coefficient  (default value is 0)



		H’ 

		

		Current “H” coefficient  (default value is 1)



		P0

		%

		Sensor output in 0%-oxygen water or N2 gas



		P1

		%

		Sensor output in 100%-oxygen water



		p

		hPa

		Atmospheric pressure when 100%-oxygen water is measured



		pv

		hPa

		Saturation vapor pressure when 100%-oxygen water is measured



		t

		C

		Water temperature when 100%-oxygen water is measured



		Osat

		%

		Oxygen saturation level when 100%-oxygen water is measured











Maintenance

1. Check RINKO outputs in 0 and 100% -oxygen water before and after deployment.



2. Power off the sensor whenever it in not used.



3. Don’t submit the sensor to high temperatures with turning on. Place the sensor into a water bath when it is not in use during field observations, e.g. don’t let the sensor sit on deck unprotected. 



4. Don’t expose the optical window to direct sunlight. Keep the unit in a case or water bath.



5. Cover the optical window with the black lubber cap whenever possible, e.g.

· during the period between profiles, if the sensor is left on the deck over 1-hour.

· if the sensor is stored for a long period.

 (
The lubber cap and how to cover the optical window.
)



[image: IMG_0403][image: IMG_0380]
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For sales and technical support contact:

Rockland Oceanographic Services Inc.

Victoria, British Columbia, Canada

www.alecvictoria.com, alec@rocklandocean.com 

Ph: 1-877-370-1688 (toll free), or 1-250-370-1688
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