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1.  Introduction


All waste nitric acid solutions regardless of concentration that contain organic matter or metallic impurities must be neutralized prior to disposal. Waste nitric acid solutions >5% by weight, 0.8M, or pH <1 with no organic matter or metallic impurities must also be diluted or neutralized. 
These waste nitric acid solutions cannot be stored in the Satellite Accumulation Area (SAA) until properly treated as required by this procedure. This will ensure that there is no accidental mixing of nitric acid with other incompatible wastes such as solvents. Nitric acid is a strong oxidizer and can cause spontaneous ignition and even explosive conditions when mixed with organics. Consult the Material Safety Datasheet (MSDS) on nitric acid for further information.
Nitric acid wastes are normally treated immediately after generation. See Pub 3000, Chapter 20, Section 20.3.1.1 "Nitric Acid (HNO3) in Wastes" for specific LBNL requirements: http://www.lbl.gov/ehs/pub3000/CH20.html#sec20311
Note: Surplus unused nitric acid purchased and kept in the original manufacturer's container and declared as waste does not require treatment. The bottle must be tightly closed, sealed with tape to prevent addition of any substances, and have a completed hazardous waste label affixed. Place in a totally separate SAA from organic waste mixtures such as spent solvents to prevent inadvertent mixing.
2.  Preparation for Treatment

2.1 Waste Description

Dilute nitric acid and manganese nitrate waste is generated as part of synthesis experiments.
Neutralized waste generated from this procedure will not be discharged to the sanitary sewer. It will be labeled as "hazardous waste" and disposed by the Waste Management Group through a submitted waste disposal requisition.
3.  Precautions

3.1 Equipment

· Glass container of volume three times larger than the waste to be neutralized
· Sodium bicarbonate or magnesium hydroxide

· pH paper

· Cover goggles (this may be supplemented with a face shield) 

· Chemically resistant gloves
· Lab coat (this may be supplemented with a chemical apron) 

· Long pants 
· Close toed shoes
3.2 Containment

The primary beaker holding nitric acid waste for neutralization shall be placed into a secondary containment tray that can hold 110% of the volume of the primary container.  The primary beaker shall be large enough to accommodate the additional neutralizing agent with extra freeboard.  The neutralizing agent shall be added slowly to prevent the neutralization reaction from causing the waste to overflow the primary beaker.
3.3 Personal Protective Equipment
The following minimum PPE is mandatory:

· Cover goggles (this may be supplemented with a face shield)  

· Chemically resistant gloves
· Lab coat (this may be supplemented with an apron)
· Long pants
· Close toed shoes

The Chemical Hygiene and Safety Plan (CHSP) has additional guidance for the proper selection and use of PPE in the section entitled: “Personal Protective Equipment”: http://www.lbl.gov/ehs/chsp/html/materials.shtml#PPE
3.4 Emergency Procedures

Be prepared for emergencies:

· Review the red “Emergency Response Guide” posted in the immediate lab area.

· In the event of a spill, immediately call X6999 for emergency assistance. For life-threatening situations, immediately call X7911.

· Ensure the lab emergency eyewash and safety shower is available and is unobstructed. 

· Know where the nearest spill kit is located. It must contain enough supplies to neutralize the anticipated amount of acid/corrosive that could be spilled. Make sure you understand how to cleanup minor spills.
4.  Treatment 

4.1 Treatment Of Liquid Waste

Important Safety Reminder:

Acid treatment/neutralization is exothermic and may be potentially hazardous. Qualified individuals must perform this slowly and deliberately. Dilutions are conducted by adding acid to water (never do the reverse). Wipe up drips and minor spills. The bench top neutralization procedure must be performed in the fume hood.  The neutralization step must be completed immediately upon completion of the experimental procedure. In general, this means that the waste must be treated before leaving for the day.
The following is the waste nitric acid neutralization procedure:
1. Clear a workspace in the fume hood to be used for performing the neutralization. Incompatible chemicals such as solvents should not be stored nearby.
2. Don the required personal protective equipment.

3. Place the primary glass container into a secondary containment tray located in the fume hood. The primary container must hold at least three times the volume of the waste expected.

4. Add water into the primary glass container. Dilute the acid by slowly pouring nitric acid into the water. 
5. Caution: Diluting concentrated acids is very exothermic. Keep the hood sash low to ensure there is adequate fume capture. Monitor the temperature of the container by touch as acid is added to the water. If the solution becomes too hot, wait until the solution stabilizes before proceeding further.
6. Slowly add sodium bicarbonate or magnesium hydroxide powder to the liquid waste.  If the neutralization reaction causes excess foaming that approaches the top of the primary container, temporarily stop or slow the addition of the neutralizing agent.

7. Add the neutralizing agent until there is no more fizzing upon continued addition to the nitric acid waste.  There will be no fizzing if magnesium hydroxide is used. 

8. Gently swirl or stir the waste to ensure the reaction is complete between the acid and the neutralizing agent. 

9. Check the pH of the waste with pH paper or test strips to make sure it has been adequately neutralized (pH is between 7 and 11). 

10. Allow the neutralized waste to cool, transfer it to a properly labeled waste container and place into the SAA. Note: Describe the waste contents using the predicted reaction products and include any suspected organic or metallic impurities. In another words, a solution of "magnesium nitrate and magnesium hydroxide", not a solution of "nitric acid and magnesium hydroxide". Include any suspected trace amounts of organic or metals in the description.
5.  Training 

All employees who are authorized to work in 62-342 and have satisfied the requirements of EHS0348 "Chemical Hygiene and Safety" training and EHS0604 "Hazardous Waste Generator" training are authorized to perform the neutralization procedure after appropriate in-lab training. Any person authorized to perform the neutralization procedure can train other employees satisfying the above requirements. A training log will be maintained near the fume hood in 62-342.  Training records must be maintained for three years. The persons authorized to perform this procedure will be listed with the training log.

6.  Applicable Documents

6.1 Training Log Sheet

This sheet will record the specific training for this procedure for all authorized workers. The training log should record the date of training, the name and signature of the trainee and the name of the trainer. The training log sheet should be maintained by the Principal Investigator and should remain current for those approved to perform nitric acid treatment for 3 years. It is generally posted in the lab area for easy reference. An example training log sheet is attached to this procedure.
6.2 Bench Top Treatment Log Sheet

Each time nitric acid waste is neutralized; the event must be recorded on a Bench Top Treatment Log Sheet. The completed log must include the date of treatment, person performing the treatment, quantities, and final waste disposition. The Principal Investigator should maintain the treatment log in the lab area. Once the log has been completely filled out, it should be maintained on file for at least 3 years. An example neutralization log sheet is attached to this procedure.

7.  References

7.1 Pub 3000, Chapter 20, Section 20.3.1.1 “Nitric Acid (HNO3) in Wastes: http://www.lbl.gov/ehs/pub3000/CH20.html#sec20311
7.2 Guidelines for Laboratory Bench Top Treatment of Hazardous and Low Level Hazardous Waste: http://www.lbl.gov/ehs/waste/wm_benchtop.shtml.

7.3 Chemical Hygiene and Safety Plan- Personal Protective Equipment: http://www.lbl.gov/ehs/chsp/html/materials.shtml#PPE
7.4 Material Safety Data Sheets (MSDS): http://www.ucmsds.com/?X
Training Log of Authorized Personnel for Bench Top Treatment of Nitric Acid Waste
The following personnel have received on-the-job training in bench top treatment of nitric acid waste, including:

1. Process generating the waste

2. Safety precautions

3. Documentation and characterization of the waste and how to fill out the Bench Top Treatment Log.

4. Neutralization procedure

5. Waste container labeling and waste requisition

6. Emergency response requirements

	Name
	Signature
	LBNL Number
	Trained By
	Training Date

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Bench Top Treatment Log

Lab Area: ____________________________
Waste Description: Concentrated nitric acid waste containing trace metals from laboratory processes

Treatment Method: Neutralization using magnesium hydroxide or sodium hydroxide to pH 7-11
	Date
	Person Performing Treatment
	Volume of Waste Before Treatment
	Volume of Waste After Neutralization
	pH of Waste After Neutralization
	List Types of Metals or Other Elements in Waste
	Disposal Method (Placed in SAA)

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


