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User Guide: Chemical Room PM

Chemicals:


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


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


Passivation Bath, Bright Dip, DS-9-333, DS-9, (100-9162-10)


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


Water, Dihydrogen monoxide, H2O, (7732-18-5)
Definitions:

PPE - Personal Protection Equipment: nitrile gloves, rubber gloves, safety goggles, face shield, rubber apron, pants, and rubber boots.
DI – Deionized Water, water filtered through deionizing filters to purify it. 
Procedure: 

The preventative maintenance schedule will indicate when to drain and clean out the bath(s). 

Safety:
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While performing this maintenance you will be interacting with strong acids, bases, and oxidizers. Familiarize yourself with the SDS’s for the chemicals listed above. Always wear proper PPE and maintain a safety first mindset. 

1. Before starting chemical clean out: 

1.1 Make sure that the DI filters are in good working order

1.2 Check that there is sufficient muriatic acid on hand. Refilling the acid tank will take most of a 15 gallon barrel.
1.3 Check that eight (8) white empty polypropylene barrels are available to hold all of the waste. The outside transport/disposal company will put hazardous material labels on the barrels before removing them from the premises. 
1.4 Apply temporary identification labels to the barrels. 
a. Label one barrel: Potassium Hydroxide/Permanganate 

b. Label three of the barrels: Muriatic acid
c. Label the remaining three barrels “Spent rinse water, Disposal Code#: H-13245IN”.

1.5 Make sure that the tanks are cooled to room temperature. Do not perform chemical cleaning until tanks are room temperature.
Note: It may take overnight for the tanks to cool. 

1.6 Put on PPE including face shield, goggles, rubber apron/coat, pants, rubber gloves and rubber boots.  

Note: Tools such as stir sticks/pipes, scrubbers, and scrapers should be rinsed in the final rinse tank between different cleaning operations.
2. Emptying the Muriatic acid bath tank:

NOTE: Always perform the maintenance with two people.

NOTE: ALWAYS ADD ACID TO WATER. DO NOT ADD WATER TO UNDILUTED ACID. IT IS A SPLASH HAZARD THAT CAN RESULT IN A CHEMICAL BURN AND CAN CAUSE A THERMODYNAMIC REACTION. 

2.1 Turn on the Scrubber and recirculating pump. 

2.2 Fill the two barrels labeled “Muriatic acid” half way with water from final rinse reservoir (#10) using a submersible pump.

2.3 Carefully remove cover from bath. Tilt up rear of cover carefully and let condensation drip away from you into the bath. This condensation is acidic and can burn skin.  Carefully lift off cover and put aside.

2.4 Gently stir tank with black plastic pipe to create whirlpool that will concentrate the solids residue into the center of the tank. 

2.5 Rinse off pipe in the triple rinse tanks.

2.6 Top off the two barrels using a submersible pump with the solution out of the muriatic acid bath (#9). If necessary, use a brush, scraper, and additional water from the rinse reservoir (#10) to get as much sediment out of the tank as possible.

3. Emptying the Muriatic acid rinse tanks:

3.1 Empty the first rinse tank (#6) into a barrel labeled “Muriatic acid” using a submersible pump. Use a brush scraper and additional water from the final rinse tank (#8) or reservoir (#10) to get as much sediment out of the tank as possible. 

3.2 Empty the second rinse tank (#7) into a barrel labeled “Muriatic acid” using a submersible pump. Use a brush scraper and additional water from the final rinse tank (#8) or reservoir (#10) to get as much sediment out of the tank as possible.  

3.3 Hook the hose to the DI Add DI water to lower black line of tank only.

3.4 Refilling the tanks takes a long time; continue onto the next step while they fill.

4. Emptying the Descale and Passivation Rinse Tanks:

NOTE: the chemicals from the descale/passivate first (#1) and second (#2) rinse tanks should not be mixed with the chemicals being cleaned out of the muriatic acid tank (#9), muriatic first rinse (#6),or muriatic second rinse(#7) tanks.

NOTE: Wipe spills with a cloth and rinse it out thoroughly in the final rinse tank, allowed cloth to dry before being throwing out. 

4.1 Turn off flow from final rinse tank

4.2 Use a submersible pump to empty the first rinse tank (#1) into a barrel labeled “Potassium Hydroxide/Permanganate”. Use a brush, scraper, and additional water from the final rinse tank (#3) or rinse water reservoir (#10) to get as much sediment out of the tank as possible. 
4.3 Empty the second rinse tank (#2) into a barrel labeled “Potassium Hydroxide/Permanganate” using a submersible pump. Use a brush, scraper, and additional water from the final rinse tank (#3) or reservoir (#10) to get as much sediment out of the tank as possible. 

4.4 Hook the hose to the DI water faucet of the final rinse tank.

4.5 Fill the first two rinse tanks, #1 and #2, for Descale/Passivate half way with DI water.

4.6 Refilling the tanks takes a long time; continue onto the next step while they fill.
5. Emptying the Heater Tanks:

5.1 Inspect the water in each of the heater tanks individually, both visually and with a pH test strip. If the heater water looks clean and clear and if the pH is between a six and an eight, then the heater tank water does not need to be replaced. Clean out the heater tank if there is any doubt about the cleanliness or pH of the water.  

5.2 Empty the heater tanks (#4 and #5) into a barrel labeled “Potassium Hydroxide/Permanganate” using a submersible pump. If necessary, use a brush, scraper, and additional water from the final rinse tank (#3) or reservoir (#10) to get as much sediment out of the tanks as possible. 

5.3 Hook the hose to the DI water faucet of the final rinse tank.

5.4 Fill the first two rinse tanks, #4 and #5, for Descale/Passivate half way with DI water.

5.5 Refilling the tanks takes a long time; continue onto the next step while they fill.

.

6. Emptying the Scrubber and final rinse reservoir:
6.1 Empty the final rinse reservoir (#10) into a barrel labeled “Spent rinse water, Disposal Code#: H-13245IN” using a submersible pump. Try to suck as much sediment out of the bottom of the tank as possible while pumping it out. 
6.2 Empty the scrubber reservoir into a barrel labeled “Spent rinse water, Disposal Code#: H-13245IN” using the plumbed out flow pipe in the scrubber room, see Figure 1. Use this water to top off the other barrels if necessary and/or possible. 
NOTE: make sure that the barrel-filling nozzle is in the off position before turning the valve on the outflow pipe. See Figure 3
NOTE: This water will have lots of floating contaminates in it, empty directly into the barrels do not allow to flow into the final rinse reservoir. 
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Figure 1: Outflow Control for the scrubber reservoir. Turn valve so that the arrow is pointing Right when emptying into barrels. Turn back to the left when returning to production so that the water will flow back to the rinse water reservoir.
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Figure 2: Valve to drain scrubber water reservoir, normally closed except when draining the reservoir.  
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Figure 3: Scrubber outflow nozzle for filling barrels, shown in the off position.
7. Refilling the Scrubber, final rinse tanks, and final rinse reservoir:
7.1 Check that the scrubber drain valve on top of the gantry is off, turn it off if necessary. 
7.2 Allow the final rinse reservoir to fill (auto shut off) 

Note: The rinse reservoir will flow to fill the final rinse tanks (#3, #6). 

7.3 When the final rinse tanks (#3, #6, and #10) are full then turn on the pump to the scrubber unit to refill its reservoir. This will drain a considerable amount of water out of the rinse reservoir so keep the new DI water flowing until the scrubber is filled as well.  
7.4 Turn off the DI water faucet just before it reaches the level of the water return. This will keep the tank from overflowing when the scrubber is off. 

8. Refilling the Muriatic acid tank:
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· Do not breathe dust/fume/gas/mist/vapors/spray.

· Wash hands thoroughly after handling.

· Refer to the SDS for more information.

NOTE: For safety, only perform this maintenance with two people.
NOTE: ALWAYS ADD ACID TO WATER. DO NOT ADD WATER TO UNDILUTED ACID. IT IS A SPLASH HAZARD THAT CAN RESULT IN A CHEMICAL BURN AND CAN CAUSE A THERMODYNAMIC REACTION. 
8.1 Turn on fume scrubber. 
a. Check that the scrubber reservoir is full.
b. Turn on the scrubber pump.
c. Turn on the rinse water-cycling pump.

8.2 Put on all PPE including face shield, goggles, rubber apron/coat, pants, rubber gloves and rubber boots.  

8.3 Using hand pump gently to avoid splashing add Muriatic Acid to the level of the top black line.
a. One person needs to hold the hose on the hand pump to ensure that the acid is going into the tank.

8.1 Gently stir tank with black plastic pipe to distribute Muriatic acid, rinse off pipe in triple rinse tanks when done
8.2 Cover tank with lid. 

8.3 Rinse out hand pump in the muriatic acid triple rinse tanks, cycling some of the rinse water through the pump to clean it out internally.

8.4 Hang the pump to dry before placing in storage. If not dried sufficiently mold will grow inside it.
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