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User Guide: Operation of the Descaling & Passivation Bath


User Guide: Operation of the Descaling & Passivation Bath
The descaling and passivation process also includes a Muriatic acid rinse and vapor degreaser steps.

When there is any disagreement between this procedure and the routing of a specific part, the routing shall be followed.
1. Chemicals:

1.1. Caustic Soda Flakes, Caustic Soda Anhydrous, NaOH, (100-8388-40)

1.2. Potassium Permanganate, KMnO4, (100-15892-80)

1.3. Passivation Bath, Brite Dip, DS-9-333, DS-9, (100-9162-10)

1.4. Muriatic Acid, Hydrochloric Acid, HCl, (100-8773-90)

2. Definitions:

2.1. Descaling Bath - Heated Potassium Permanganate/Alkali based solution used to remove scale from connectors after the glass sealing process. The first chemical in the Descale/Passivation process.  PCB makes this solution.
2.2. Passivation Bath - Sometimes called brightener dip, is a heated purchased chemical bath used AFTER Descaling (and Muriatic Acid dip).

2.3. Muriatic Acid Rinse - process used during the Descale and Passivation processes.

2.4. Muriatic Acid Soak - is a separate process used on certain Titanium connectors. See the job router for process call outs.

2.5. Basket of Parts – this is equal to 250 pcs for large (military) connectors, and a single layer for smaller parts. 
2.6. PPE - Personal Protection Equipment: nitrile gloves, chemical resistant Neoprene gloves, safety goggles, face shield, rubber apron or moisture repellent lab coat, pants, and close toed shoes.
2.7. DI Water – Deionized Water, water that has been run through deionizing filters to purify it. 
3. Safety Precautions:

3.1. When handling Caustic Soda or Potassium Permanganate, make sure not to breathe in the dust. Do not breathe mist or vapor from muriatic acid. Inhalation of chemicals could cause damage to the respiratory system.
3.2. Wear all PPE including gloves, chemical coat, safety googles and/or face shields when handling chemicals. Direct contact with caustic soda, potassium permanganate, muriatic acid and/or DS-9-333 could cause severe skin burns and eye damage.
3.3. Refer to the SDS of each chemical for more information.

Starting up/ Mixing the chemical baths:

Before starting to use the chemicals, turn on the fume scrubber and make up air blower. If necessary take the lid off the muriatic acid.

NOTE: The blower should be turned on every time the fume scrubber is on and turned off whenever the scrubber is shut down.
NOTE: The DI pump and heaters for the descale, passivation and muriatic tanks may be turned on before starting to mix chemicals (see steps 4.11, 5.4, and 6.5).
4. Descale Bath:

4.1. This bath is made fresh:
4.1.1. Daily at the start of production
4.1.2. After every eight baskets 
4.1.3. If bath no longer cleans parts within 90 minutes
4.2. Put on all PPE:  Gloves, safety goggles, apron or moisture repellent lab coat (white), pants, and close toed shoes.

4.3. Place a 5-gallon plastic bucket on the floor.

4.4. Add 2.5 gallons of deionized water.

4.5. Zero out the digital scale in the back room with the small square SS pan on the scale to use as your weighing dish. 

4.6. Weigh out 25.8 ounces of caustic soda flakes (see figure 1). 
4.7. Again zero out the digital scale with a small square SS pan on it and weigh out 13.6 ounces of potassium permanganate powder (see Figure 2).

4.8. Place bucket in heater tank, it is okay to use if heater tank is already hot. 

4.9. Immediately and slowly add the caustic soda flakes to the water in bucket while stirring CONSTANTLY. Use plastic stirring paddle, never metal. CAUTION – This is an exothermic reaction and will generate heat. Be sure to stir the water during the addition of the caustic soda.
4.10. Next, add the potassium permanganate powder to the bucket and stir. 

4.11. If not on already, turn on the heater for Descale Tank. Press SET button and confirm temperature is set to 175°F. Turn black switch to ON and press START button. Tanks take at least 1 hour to heat up. If tank is already heated up skip to steps below. Use DI water to bring up level float on heater bath if the low level light is lit on the controller box.

4.12. At this time, you should also start the heater for the passivation bath. See heater turn on steps below in Passivation Bath Start-Up section. Again, use DI water to bring level up on float switch if the low level light is lit.
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                  Figure 1: Example of measured caustic soda flakes/beads
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     Figure 2: Example of measured potassium

                        Permanganate powder
5. Passivation Bath Make Up/ Start-Up:
5.1. This bath is made fresh:
5.1.1. After every eight baskets. 
5.2. Put on all PPE: Gloves, safety goggles, apron or moisture repellent lab coat, pants, and close toed shoes.
5.3. Fill a 5-gallon plastic bucket half way with DS-9®-333 Brighter Solution [HEATBATH Corporation] from the plastic 5-gallon square pail. Do NOT use the DS-9-333 from the waste drum!!
5.4. If not on already, turn on the heater for Passivation’s water bath. This is leftmost large square tank. It’s labeled “Bright Dip Tank”.  Press SET button and confirm the temperature is set to 177°F. Turn black switch to ON and press START button. Tanks take at least 1 hour to heat up. If tank is already up to temperature, skip to steps below. Use DI water to bring up level float on heater bath if the low level light is lit on the controller box.
5.5. The solution bucket is only placed into the bright dip water bath when it’s about to be used. Unlike the descaling bath, it should be removed from the water bath after use.  Heat degrades the chemical. Place bucket in heater bath about an hour before use. 
6. Muriatic Acid (MA) Bath tank daily preparation:

6.1. This bath is reused for long periods of time and not made fresh daily like the others.
NOTE: The preventative maintenance schedule will indicate when the bath needs to be drained and cleaned out. The maintenance must be done with two people per HC1021. 
6.2. Put on all Personal Protection Equipment (PPE) i.e. gloves, safety goggles, rubber apron or moisture repellent lab coat, pants, and close toed shoes.
6.3. Remove cover from bath.  Tilt up cover carefully and let condensation drip away from you into the bath.  Be careful, this condensation is acidic and can burn skin. Carefully lift off cover and put aside.

6.4. Top off level in tank:  Using the water in the first acid rinse tank, fill the MA tank until the top black line is reached.  Level should be high enough so that the white float switch is floating up and on. Then make sure that the first rinse tank is half full, filling from the second rinse tank if needed. Then make sure that the second rinse tank is half full, filling from the final rinse tank if needed. 
6.5. If the heater is not on, turn on heater, using wall controls, as follows.  First check that the thermostat is set to 140°F by pressing the SET button; adjust if needed. Next, press and hold the red button, then turn the black switch to on, to start the heater.

6.6. Allow to heat up to a minimum of 100°F (about an hour).

6.7. Stir tank with black plastic pipe to distribute bath temperature. Rinse off pipe in rinse tanks.
7. Descale Bath steps:
7.1.  Put on all PPE: Gloves, safety goggles, apron or moisture repellent lab coat, pants, and close toed shoes.
7.2.  Place the 5 gallon descale bucket into the hot water bath (large square white tank) identified by “Descale Tank” on front. Leave cover on bucket.

7.3.  At this time, or earlier, turn on the muriatic acid tank heater – see MA bath preparation, earlier in this procedure.  This tank takes longer to get up to temperature than the other baths.

7.4.  Place items to be descaled in a polypropylene basket.  Put baskets on top of heater baths off to the side.  

7.5.  Check the temperature of the descaling solution with a thermometer or thermal probe. When the temperature is between 160(F and 180(F the bath is ready for use.

Note: Make sure that the thermal couple type is set correctly to match the thermal couple being used (Figure 3). 
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Figure 3: Thermal Probe with thermal couple type set correctly
7.6. Remove bucket lid carefully and let all condensation drip back into the bucket.

7.7.  Submerge the first basket of parts in solution, lift out, rotate basket and re-submerge. Either place the plastic pipe through the handle and hang basket in bucket or just sit the basket in the bucket.
7.8. If necessary, agitate parts to remove air pockets that become trapped.  Raising the basket up and down with a twisting motion will agitate the parts sufficiently. 
7. Unless otherwise specified on the router, Set timer for ONE HOUR. 
NOTE: Now would be the time to put the passivation bucket into the heated bath if it is going to be used.  See next section for details.

7. After approximately 1 hour remove basket from solution and drain basket by tilting over the solution.
7. Dip rinse basket in the “Triple Cell Rinse Tank” to the LEFT of the Descale tank.

7. Rinse in the leftmost drag-out tank (dirtiest tank). Rinse in and out for 15 to 30 seconds. Drain.

7. Rinse in the second middle tank the same way.

7. Rinse in the last rinse tank (rightmost/cleanest) for a minimum of one minute and drain.

7.15. Using the thermometer or thermal probe, check that the muriatic acid bath is at 100°F minimum.  
NOTE: The muriatic acid bath must be a minimum of 100oF before moving to the next step. Parts/baskets may sit in the last rinse tank (rightmost/cleanest) until the muriatic bath is up to temperature.
7.16. Dip basket in Muriatic Acid bath for 30 seconds; basket top and handle are above level of acid.

7.17. Agitate; hold handle, twist basket and lift up and down.

7.18. Lift basket out of tank.  Pause over it, shaking basket gently until only slight dripping occurs. 

7.19. Dip rinse basket in the “Triple Cell Rinse Tank” to the LEFT of the Muriatic acid tank.

7.19.1. Rinse in the leftmost drag-out tank (dirtiest tank). Rinse in and out for 15 to 30 seconds. Drain.

7.19.2. Rinse in the second middle tank the same way.

7.19.3. Rinse in the last rinse tank (rightmost/cleanest) for a minimum of one minute and drain. 

7.20. After rinsing, examine parts for scale removal. This will be evident by a lightening of the shell color. The shell will be lighter gray or a dull silver in appearance rather than gray, blue, green or purple color. If discoloration is still visible then repeat process starting at step 7.8 for another half hour, one time only.
7.21. When parts have been descaled, hang basket in clean water in the final rinse tank until they are ready to be passivated. 
8. Passivation (Brightener Dip) Bath Steps:

8.1. Put on PPE: gloves, safety goggles and apron or moisture repellent lab coat (white), pants, and close toed shoes.

8.2. Check that the Passivation bath (in bucket) is 160°F+/-5° when measured with a thermometer or thermal probe. This temperature is usually reached when it is left in the heater tank for an hour. Remove pail lid and put aside.

8.3. Place basket of parts that have been descaled into the Passivation solution for between 2 to 3 minutes.  If necessary, agitate parts to remove air pockets that become trapped.  Agitation can consist of quick twisting motion of basket while it is in the bucket. Lifting the basket out of bucket is not required.  Do not leave the room during passivation.  

8.4. After passivating, lift the basket out of passivation solution and drain.
8.5. Dip rinse basket in the “Triple Cell Rinse Tank” to the LEFT of the Descale tank.
8.5.1. Rinse in the leftmost drag-out tank (dirtiest tank). Rinse in and out for 15 to 30 seconds. Drain.

8.5.2. Rinse in the second middle tank the same way.

8.5.3. Rinse in the last rinse tank (rightmost/cleanest) for a minimum of one minute and drain. 
8.6. Briefly inspect parts by eye to make sure they are well rinsed. If any discoloration is seen on the metal, may clean parts in Micro90 solution for 5 minutes with ultrasonics and triple rinse per HC1018. 
8.7. Mark the chemical room reference log for each basket that is processed in the DS-9 passivation bath to indicate when the chemicals need to be changed. 
Note: Information must remain on the log only until the chemicals have been changed and a fresh bath is made.
9. Vapor Degrease per HC1001:
9.1. Repeat for all other baskets of parts.
10. Muriatic Acid Soak:
Some routers will callout a muriatic acid soak for a certain time.

10.1. Put on PPE: gloves, safety goggles and apron or moisture repellent lab coat (white), pants, and close toed shoes.
10.2. Dip basket in Muriatic Acid bath; basket top and handle are above level of acid.

10.3. Agitate; hold handle, twist basket and lift up and down.

10.4. Pass the black plastic pipe through the basket handle to suspend the basket in the tank. 

10.5. Set a digital timer for the soak time and take it with you if you leave the chemical room.

10.6. Once the soak time has elapsed lift basket out of tank.  Pause over it, shaking basket gently until only slight dripping occurs. 

10.7. Dip rinse basket in the “Triple Cell Rinse Tank” to the LEFT of the Muriatic acid tank.

10.8. Rinse in the leftmost drag-out tank (dirtiest tank). Rinse in and out for 15 to 30 seconds. Drain.

10.9. Rinse in the second middle tank the same way.

10.10. Rinse in the last rinse tank (rightmost/cleanest) for a minimum of one minute and drain. 

11. Disposal of spent baths:
11.1. When the descaling bath becomes spent (as indicated by the non-cleaning of parts within 90 minutes) it is necessary to replace the solution. The proper method of disposal is to pour the solution into the 55-gallon plastic drum labeled as “Potassium Permanganate”. The potassium permanganate disposal drum should be located on the right side of the chemical storage room and will be marked with orange tape around the barrel to match the orange tape mapped out on the floor where the drum is located (see image below). Let the bath cool down to room temperature before pouring into a drum. When this drum becomes full, contact your supervisor or production coordinator.  A new barrel will be labelled for waste and the Supervisor or Coordinator will plan to have the hazardous waste removal company come pick up the full drum for disposal during the next scheduled removal.

NOTE: If chemicals are disposed of in the wrong barrel, immediately evacuate the room and contact the department supervisor or engineer.

11.2. When passivation bath is spent/ineffective dump it into the plastic 55-gallon drum that’s marked as DS9-333 waste. The DS-9-333 disposal drum should be located on the left side of the chemical storage room and will be marked with white tape around the barrel to match the white tape mapped out on the floor where the drum is located (see image below). Let the bath cool down to room temperature before pouring into a drum. When this drum becomes full, contact your supervisor or production coordinator.  A new barrel will be labelled for waste and the Supervisor or Coordinator will plan to have the hazardous waste removal company come pick up the full drum for disposal during the next scheduled removal.

NOTE: If chemicals are disposed of in the wrong barrel, immediately evacuate the room and contact the department supervisor or engineer.
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Figure 4: Layout of Disposal Drums in the Chemical Storage Room
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