STANDARD OPERATING PROCEDURE


5 STAGE WASH
TITRATION PROCEDURES
Warning:
-
Wear appropriate gloves (latex or neoprene depending on situation) and a chemical apron when working with raw chemicals and solutions.




-
When handling raw chemicals, goggles must be worn over top of safety glasses.

All Wash Personnel are Responsible to:
1. Do all titrations at the titration table.  Bring all samples to the table as quickly as possible.

2. Clean all beakers, flasks, etc. daily.  (For tough stains, etc., use Oakite 32 (1 part Oakite 32 to 10 parts water) or C.L.R.
3. 
Verify calibration on pH meters every shift:

All operators: Calibrate the Jenco pH Controller if >. 10 errors. (See PLS813)                                                  All operators: Calibrate Hanna pH meter if > 0.10 error.                                              Note: Hanna pH meter should never be removed from the







    holder or moved from the titration table. 

4. Ensure that all wash solutions are within operating parameters.  If wash solutions are not within operating parameters authorization on whether or not to continue production must be given immediately by the area Supervisor or FLS.  This must be recorded on the daily operation record sheet.

5. 
Make fresh buffer solutions daily. 

 Note:
The wash solutions are adjusted by:


-
Concentration Adjusting

-
Adjust the on/off time of feed pump.


-
pH Adjusting

-
Ensure that the chemical concentration is on target.  If it is low, correcting the concentration first will usually bring the pH closer to its target.

-
If that fails, add the appropriate adjusting chemical.

REMEMBER:
There is direct link between the chemical and its operating pH depending on the chemical.  See MSDS sheet for concentrated pH levels.

-
Temperature adjusting
· If the temperature is out of specification, check to see if the burner is working and call Electrical Maintenance

· TDS adjusting




-
Slow drain the tank as per procedure PLS803. (Inform Maintenance     immediately when slow draining Stage 5.)

or

-
Dump and recharge the tank. Inform your FLS of your request to dump and recharge the tank. Your FLS will then notify (Company) Maintenance.

Warning:  Oakite 32 is inhibited Hydrochloric Acid.  Be very careful when using it: Wear a chemical apron, neoprene gloves and a face shield.  Never add water to Oakite 32, always add Oakite 32 slowly to water.  Flush any spills with lots of water.  See MSDS sheet or Product Profile for more information.

STAGE 1     INPRO - CLEAN 1300
1. 
Concentration

a.
Use a 1 ml eye dropper and take a 2 ml sample of test solution.  Put this sample in a clean, empty titration tube.

b.
Add 2 drops of Indicator 5.  Swirl to mix.  The colour will be blue.

c.
Fill a 1 ml syringe with exactly 1 ml of Testing Solution 2 (0.1 N Hydrochloric Acid).

d.
Add Testing Solution 2 to the wash sample one drop at a time, swirling to mix after each drop.  When the colour of the solution changes from blue to a distinct yellow, stop adding Testing Solution 2.  Record the amount of testing solution used.  Call this T.

e.
Calculation T x 3.6 = % by volume 

Record the % result on the Inpro-Clean 1300 Concentration chart and graph.

f.
Concentration is adjusted as follows:

i.
To increase concentration - increase the feed pump setting by a couple of seconds.

ii.
To lower concentration - lower the feed pump setting.

2. 
Feed

a.
Record the stroke setting from feed pump.  If the setting has been changed record the "changed" setting. Document changes on the Titration Record Sheets.

3. 
pH

a.
Turn pH meter power on.

b.
Insert the pH probe into a sample of wash solution.

c.
Wait for the reading to stabilize.

d.
Record the final reading.

e.
Rinse the probe with distilled water.

4. Temperature

a.
Record temperature from the two circulating pump thermometers.

5.  P.S.I.

a.  Record the P.S.I. readings from the pressure gauges on Stage 1 on the Titration Record Sheet.

STAGE 2 - RINSE


1. 
Alkalinity Contamination Concentration
a.
Prior to the 1st titration every Monday, titrate tap water.

i.
Using a graduated cylinder, take a 25 ml sample of fresh tap water and pour it into a 125 ml Erlenmeyer flash.

ii.
Add 3 drops Bromocresol Green (Indicator 5).

iii.
Using a 1 ml titrator filled with 0.1 Hc1 (Test Solution #2), titrate from a blue/green to a yellow end point.

iv.
This result is to be used as “X” in the daily titration.

v.
Record the result in mls on the appropriate graph.

Note:
This result is a constant and should remain the same for the entire week.

b.
Using a graduated cylinder, take a 25 ml sample from Stage 2 rinse and pour it into a 125 ml Erlenmeyer flask.

c.
Add 3 drops Bromocresol Green (Indicator 5).

d.
Using a 1 ml titrator filled with 0.1 Hc1 (Test Solution #2), titrate from a blue/green to a yellow end point.  Call the mls used “T”.

e.
T - X = Alkali Contamination in mls.

f.
Record result on appropriate chart and graph.

g.  Increase overflow if target is exceeded.

2. 
pH
a. 
Turn pH meter power on.

b. 
Insert the pH and temperature probes into a sample of wash solution.

c. 
Wait for the reading to stabilize.

d. 
Record the final reading.

e. 
Rinse the probe with distilled water.

3. 
T.D.S.

a.
Turn T.D.S. meter power on.

b.
Insert T.D.S. probe into a sample of solution.  Agitate probe to release any air bubbles.

Note:  Ensure that probe is submerged past the holes inside of probe and no air is trapped between probe and plastic housing.

c.
Press 1999 mg/l button.

d.
Wait for readings to stabilise.

e.
Record this reading.

4.  Temperature

a.
Record temperature from the temperature probe on the Hanna pH meter.

5. P.S.I.


a.
Record the P.S.I. from the pressure gauge on Stage 2 on the Titration Record


 Sheet.

STAGE 3 - CRYSCOAT 347 AND 547

NOTE: 
It is very important to monitor the pH of 347 and 547.  It must remain as close to the target as possible.  Adjust OX will lower the pH and Enprox 714 will raise the pH.  Enprox: 


1)  Pre- dilute the concentration Enprox 714 by mixing two (2) litres of Enprox


 714 to 18 litres of water.


2)  Add 5-10 litres of dilute material to the phosphate solution. Allow the solution to circulate for 5 to 10 minutes.    


3) Check the pH of the solution. If the pH is below your range, repeat step



 no.2




1. Concentration
a.
Determine the pH of the wash solution using Automatic pH Meter attached to wash.

b.
Using the 25 ml graduated cylinder, measure out 25 ml of wash solution and pour it into the 125 ml Erlenmeyer flask.

c.
Add 3 drops of Indicator 1.  Swirl to mix.  There will be no colour change.

d.
Fill the titrator to 0 with Test Solution 4.  Squeeze the plunger to add 1 drop of Test Solution 4 at a time, swirling to mix.  Continue to do this until the colour of the solution turns… the first colour change to pink that lasts 30 seconds or longer. Record the reading on the titrator in ml.  Call this titration “T”.

f. USE THE MULTIPLICATION FACTOR CLOSEST TO THE pH OF THE SAMPLE.

FOR 547 USE THE CHART BELOW

FOR 347 USE THE FACTOR OF .29

    pH- 

4.0  

4.5  

4.75

5.0  

5.5+

    F- 

0.26  

0.26  

0.27

0.27  

0.28

g.
Calculation

 

    T x F = % by volume

    ex:  6 ml x (pH of 4.5) 0.26 = 1.56%

h.
Concentration is adjusted by changing the Hi - Low set points to match the bath (grab sample test). The pH should be grab sampled and calibrated at least once a day.

2. 
Feed
a.  Record the on/off time on the Jenco pH Controller. If the on/off time is changed, record the “changed” setting.

3. 
pH

a.
Turn pH meter power on.

b.
Insert the pH and temperature probes into a sample of wash solution.

c.
Wait for the reading to stabilise.

d.
Record the final reading (also record the pH reading on the Automatic pH Controller).  


Note: If the difference is >0.10, initiate calibration procedures immediately.

Note:  On graph, record Automatic pH Controller reading because this is the reading that actually controls the pH of the solution.

e. Rinse the probe with distilled water.
Note:  Manually run ox pump for 20 - 30 seconds.  If pH is out of parameters check your high pH setting as OX should be added automatically.


4. Temperature  

a.  Record from circulating pump thermometer.

5. P.S.I.


a.
Record the P.S.I. from the pressure gauge on Stage 3 on the Titration Record


 Sheet.

STAGE 4 - RINSE

1. 
Acid Contamination Concentration
a.
Prior to the 1st titration every Monday, titrate tap water.

i.
Using a graduated cylinder, take a 25 ml sample of fresh tap water and pour it into a 125 ml Erlenmeyer flask.

ii.
Add 3 drops Phenolphthalein (Indicator 1).  (Depending on the condition of the water it may start turning pink already.)

iii.
Using a 1 ml titrator filled with 0.1 Sodium Hydroxide (Test Solution #4); titrate from a clear to a dark pink end point.

iv.
This result is to be used as “X” in the daily titration.

v.
Record the result in mls on the appropriate graph.

b.
Using a graduated cylinder take a 25 ml sample from stage 4 rinse and pour it into a 125 ml Erlenmeyer flask.

c.
Add 3 drops Phenolphthalein (Indicator 1).

d.
Using a 1 ml titrator filled with 0.1 Sodium Hydroxide (Test Solution #4); titrate to a dark pink end point.  Call the mls used “T”.

e.
T - X = Acid Contamination in mls.

f.
Record result on appropriate chart and graph.

g.  Increase overflow if target is exceeded.

2. 
pH

a.
Turn pH meter power on.

b.
Insert the pH and temperature probes into a sample of wash solution.

c.
Wait for the reading to stabilize.

d.
Record the final reading.

e.
Rinse the probe with distilled water.


T.D.S.

a.
Turn T.D.S. meter power on.

b.
Insert T.D.S. probe into a sample of solution.  Agitate probe to release any air bubbles.

c.
Press 1999 mg/l selection.

d.
Wait for readings to stabilize.

e.
Record this reading.

4. 
Temperature
a.
Use Hanna pH meter for temperature reading.

b.
Be sure to measure the temperature immediately after getting the sample.  This will ensure an accurate reading.

5. P.S.I.


a.
Record the P.S.I. from the pressure gauge on Stage 4 on the Titration Record


 Sheet.

STAGE 5    200 – 303 – 001
1. Concentration

a. Using a graduated cylinder pour 100 ml of wash solution in a 250 ml Erlenmeyer Flask.

b. Add 5 – 7 drops of neutral red (Indicator 28) and swirl to mix.  The colour should be yellow.

c. Using .1 N Hydrochloric Acid (Test Solution 2), titrate solution a few drops at a time swirling between additions until the colour changes to first pink and holds for 30 seconds.  Call this Titration T.



(Note:  Extra care is necessary as you must ensure the titration is complete and


 the colour change is sometimes difficult to note.)

d. Calculation

T x .29 = % by volume of 200-303-001.

e. Record Concentration on appropriate graphs and charts.

Whenever an adjustment is made the wash solution must be monitored closely to ensure the target is reached.
2.
TDS Recording

a.
Take a sample volume of wash solution.

b.
Immerse probe in solution.

c.
Turn unit on and adjust temperature knob to match the solution temperature.

d.
Allow reading to stabilize then multiply that reading by 1,000 and record the result in parts/million (ppm).

3.  TDS

a. Get a sample from fifth stage test valve in a plastic beaker.

b. Turn TDS meter on and submerge probe in beaker of solution from stage 5.

c. Press the on/off button, turning meter on and press 1999 mg/l button.
d. After reading stabilizes, record the results in the appropriate column.

e. Rinse the probe with distilled water.

4.  Temperature

a.  Record the temperature from the circulating pump thermometer.

5.   P.S.I.

a. Take the P.S.I. reading from the P.S.I. gauge on 5th Stage.

b. Record the P.S.I. on appropriate sheet.

Note: Whenever adjustments are made, if any titrations are out of parameter be sure 
 to monitor to ensure target is reached.
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