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BATTERY LEAK CLEAN-UP (REPAIR & CALIBRATION)

1.0
INTRODUCTION
This instruction details the process for cleaning up an instrument that has had portable type batteries leak or explode in the unit.  

2.0
DESCRIPTION

Occasionally a unit may be returned to Larson Davis for repair and/or calibration that has had batteries explode or leak while in the unit.  Before the unit can be serviced and/or returned to the customer the battery chemical must be neutralized and cleaned from any surface that it has come into contact with.  Unlike car type batteries the small portable type batteries are often of alkaline composition instead of sulfuric acid.  Water, baking soda, etc., will not neutralize the battery contents.  The content of the batteries is typically a metal element with a hydroxide molecule and therefore a specific acid may be needed to neutralize the battery fluid. (alkaline batteries, Ni-Cd batteries)

Consider all leaks to be hazardous.  Employee must, at the very least, wear nitrile gloves and safety glasses when handling the compromised instruments.

3.0
LIMITATIONS

This procedure is limited to the cleaning of fluids leaked from the alkaline and nickel / cadmium type batteries that are used in portable instrumentation. Other types of battery leaks will need to be evaluated by the Safety Officer and protocols developed at that time.

4.0
MATERIALS, TOOLS, & EQUIPMENT

Neoprene, Nitrile or other long gauntlet gloves as specified by Safety Officer

Safety Glasses

Vinyl Apron

Beaker or other measuring container

CLR (commercially available calcium, lime, rust remover)

Plastic containers (2)

Water

Alcohol

Scrub brush

Tools required for disassembling the instrument

Paper towels

Ziploc type container

5.0
PROCEDURE
Instruments that are received with suspected battery damage should be documented at incoming receiving if obvious and/or by the technician.  The appropriate Customer Service Representative (CSR) should be notified by the technician of the problem.  The CSR should then notify the customer of the problem before any work is done to repair the unit.

If the unit is suspected of being contaminated with battery fluid, the technician should cover the work surface, put on gloves and safety glasses before removing the batteries or opening the instrument.  To avoid contaminating the workstation, do not do this process at the workstation.  The technician should remove the batteries and clean the unit in the cleaning lab.  Packaging materials may also need to be disposed of depending on the extent of the contamination.


5.1
Remove the batteries
· Put on Gloves, Apron and Safety Glasses

· Cover the surface with a piece of plastic sheet.

· With the instrument on the plastic, remove the battery door.

· Remove the damaged battery pack and place on the plastic sheet

· Use paper towels to wipe off as much of the chemical as possible

· Place used paper towels in a ziploc style container and dispose of in a garbage can

· Move instrument to an absorbent mat

For Alkaline Batteries:
· Place the damaged batteries into a ziploc style bag

· Place the bag with the batteries into the garbage can or recycling box

For Ni-Cd Batteries:
· It is illegal to dispose of Ni-Cd batteries in the garbage.  Place the damaged / leaking Ni-Cd batteries in a ziploc style plastic bag and place the bag with the batteries in the appropriate recycling container. (see Safety Officer if not sure where to put spent battery)

Rinse off and dry the gloves but do not remove.

5.2
Examine the extent of the damage
· Place instrument on an ESD safe surface and put on wrist strap 

· Verify that the fluid has not wicked up under keypads, adjacent metal / plastic parts or onto the circuitry

· Disassemble the instrument as necessary to evaluate the extent of the damage.

· Remove gloves as necessary for writing

· Write down the part number of all pieces of metal work and/or part that may have been damaged by the battery leak.  Document all damage

5.3
Clean-up metal / plastic 
This process must be done in the cleaning lab with ventilation.

· Make sure that ventilation is turned on and working

· Get plastic cleaning container

· Safety glasses, apron and gloves must be worn

· Mix a solution in the container by pouring 1 part Deionized water into the container and then pouring in 3 parts of CLR.  (Remember to always add acid to water not vice versa)

· Place parts to be cleaned in the solution and allow to soak

· After 5 minutes, scrub off the remaining residue

· Immediately rinse and scrub parts in Deionized water to remove any residue from the CLR.

· Rinse with a small amount of alcohol to remove remaining traces of water.

· Blow off excess with air gun

· Dry each piece 

DO NOT TRY TO RE-BLACK THE ANODIZATION WITH INK OR MARKING PENS.  IT LEAVES A STICKY RESIDUE AND LOOKS UNPROFESSIONAL.
5.4
Clean-up affected circuitry
This process is a bit more difficult, since it is very easy to introduce and embed contaminants into the printed circuit board.  If the board has received significant damage from the battery leak it is suggested that replacing the board would be the most reliable solution.  However, if the customer insists on LD attempting to remove the battery solution from the board the following steps would apply.

· Place the circuit board into the deionized water / CLR solution

· Soak for 2 minutes (this is approximate)

· Gently scrub the board with a bristle brush

· Immediately rinse the scrub brush and then place the circuit board into a clean DI water rinse and gently scrub the board to thoroughly rinse.

· Clean circuit board through standard board cleaning process

· Allow board to dry out completely in the dryer (may take more than 10 minutes to completely dry the board, 20 minutes in the dryer should not damage the circuitry)

· Test and reassemble into the instrument

· Environmental Test (if the instrument is used for environmental monitoring)

5.5
Customer Notification
The technician should work closely with the CSR to keep the customer informed about their instrument.  If there are any questions as to whether to replace or retain a part (circuitry, metal work or plastic), a digital photograph of the damage should be taken and sent to the customer with an explanation of the damage and the recommendations of the technician.

Copies of the communications and any digital photos sent should be filed by the CSR in the customer folder in the Sales / Marketing Department.

6.0
EVALUATION
Evaluation of the effectiveness of the cleaning process is that no chemical residue remains on any affected surface.

7.0
RECORDS
Technician should enter appropriate details into the database and tech service notes.  CSR should document communications and file in the customer folder.  These records are maintained for the life of the instrument.
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