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BRIEF DESCRIPTION OF PROCEDURE:  100 words or less, mass balanced equation, quantity limits 
Aqua Regia is a mixture of concentrated nitric acid and hydrochloric acid most commonly used 
to remove trace metals and TRACE organic materials from glassware.  
 
LOCATION – This procedure may be performed at the following location(s): 
Procedures are performed in fume hood only.  
 
HAZARDS – The materials and equipment associated with this procedure present the following exposure or 
physical health hazards.  Safety precautions are prudent and mandatory (SDS of all chemicals referenced): 
 
-Aqua Regia is an oxidizer. Oxidizers are agents that initiate or promote combustion in other 
materials, generally through the release of oxygen.  
-Regia will oxidize over time to form toxic gases (nitrosyl chloride, nitrogen dioxide, and 
chlorine). The toxic gases formed as Aqua Regia oxidizes are also PHSs – nitrosyl chloride, 
nitrogen dioxide, and chlorine are all on the PHS list. Nitrosyl Chloride does not have a PEL or 
TLV. The PEL for nitrogen dioxide is 5 ppm (ceiling); the TLV is 3 ppm over 8 hours and 5 
ppm for 15 minutes. The PEL for Chlorine gas is a 1 ppm (ceiling); the TLV is 0.5 ppm over 8 
hours and 1 ppm for 15 minutes. 
-Aqua Regia solutions are extremely corrosive.  Corrosive materials can cause destruction of 
living tissue by chemical action at the site of contact and can be solids, liquids, or gases. 
Corrosive effects can occur not only on the skin and eyes, but also in the respiratory tract and, in 
the case of ingestion, in the gastrointestinal tract as well. 
- Concentrated nitric acid is considered to be a Particularly Hazardous Substance (PHS) due to 
its acute toxicity and reactivity.  The OSHA Permissible Exposure Limit (PEL) and ACGIH 
Threshold Limit Value (TLV) for nitric acid are both 2 ppm for an 8-hour time-weighted 
average. ACGIH has a short-term exposure limit (STEL) of 4 ppm for 15 minutes.  The OSHA 
PEL for hydrochloric acid is 5 ppm (ceiling) and the ACGIH TLV is 2 ppm for an 8-hour time-
weighted average. 
 
ENGINEERING CONTROLS – Prior to performing this procedure, the following safety equipment or device 
features must be available and ready for use (e.g., chemical fume hood, glove box, gas cabinet, pressure-relief 
valve, automatic shut-off, intrinsically safe hot plate) (specialized equipment SOP may be referenced): 
- Work in a clean fume hood that contains NO organic material  
-An eyewash and safety shower must be available in the immediate work area for any work with 
Aqua Regia. 
-Keep the sash down while reactions are in progress 
 
 
ADMINISTRATIVE CONTROLS – This procedure requires the following training (e.g., pyrophorics and  
isocyanates handling, corrosive gas techniques), special techniques (e.g., use spatula when weighing powder, warm 
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cryogenically cooled material in stages), work practices (e.g., attended operation only,  working alone prohibited, 
notify lab occupants), and warning devices (e.g., toxic gas detection, smoke detectors) respiratory use training: 
 
- Designated work area for Aqua Regia 
- Only prepare the amount you need for immediate use and follow the instructions (under 
section 7) for dilution and neutralization of unused solution. Work with the smallest practicable 
amount of Aqua Regia needed to perform your task. 
- Never put Aqua Regia in a closed vessel; evolved gases will cause a pressure build-up and 
possible explosion 
-Never take Aqua Regia out of the fume hood. 
-Once work with Aqua Regia is complete, wipe down the area with a soap and water solution 
-When working with Aqua Regia, you must have specific HazMat absorbent pads or pillows that 
can be used on nitric acid, and these must be available in the immediate work area.  These 
absorbent pads will be needed for clean-up in case of a small spill inside of the fume hood. 
PROTECTIVE EQUIPMENT – Prior to performing this procedure, the following personal protective 
equipment must be obtained and ready for use (safety eyewear,  resistant gloves (specify manufacturer and 
thickness), lab coat, chemical splash apron, closed toed shoes, long pants, additional respiratory protection needed)  
-Face shield and acid-resistant apron are recommended if working with a larger volume 
(>200ml)  
-Goggles, lab coat, chemical-resistant gloves (18 mil neoprene, Silver Shield, or any other glove 
rated to protect against hydrochloric AND nitric acid) 
 
 
WASTE DISPOSAL – This procedure will result in the follow regulated waste which must be disposed of in 
compliance with environmental regulations: 
-Use secondary containment for the container in which Aqua Regia waste will be neutralized. 
(The secondary containment must be free from all organic chemicals/solvents.) 
- Before diluting the Aqua Regia, calculate the total volume of water needed.  This should be 
approximately a 7.5x dilution (e.g. 3 L of water would be needed to dilute 400ml of Aqua 
Regia). Calculate the amount of magnesium hydroxide needed.  This should be 0.533 g per ml 
of Aqua Regia (e.g. 213 g of magnesium hydroxide would be needed to neutralize 400 ml AR.) 
- Inside of a fume hood add the total volume of water to a glass beaker. Place the beaker on a 
stir-plate and add a stir-bar to keep the solution well mixed.  
-Add the magnesium hydroxide and a dash of bromothymol blue solution to the beaker. For 
bromothymol blue (BB) preparation: add 0.8g BB to 100 ml of water and a small drop of 
sodium hydroxide. 
- SLOWLY add the Aqua Regia to the full volume of water, carefully avoiding overheating. The 
bromothymol blue indicator will turn yellow if you overshoot neutral pH After the solution has 
cooled to room temperature, submit waste to OESO unless approved for drain disposal. 
(Approval for drain disposal will depend on what is dissolved in the Aqua Regia.) Test the pH 
using a pH strip, and add more magnesium hydroxide if necessary. (pH must be between 6 and 
9 for waste pickup or drain disposal.) 
 
 
ACCIDENTAL SPILL – In the event that a hazardous material spills during this procedure, be prepared to 
execute the following emergency procedure: 



 
- If less than 200ml of spent solution (no longer evolving gases) is spilled in the fume hood, lab 
personnel can soak up spill with HazMat absorbent pads (appropriate for clean-up of nitric acid).  
Dispose of absorbent material as hazardous waste.  Neutralize the area where the spill occurred 
using a magnesium hydroxide solution until the pH reaches the 6-9 range (test with pH paper).  
Wipe down contaminated area again after neutralization with soap and water solution.  
- If reactive solution (still evolving gases) is spilled in the fume hood, close the sash and call 
EHS to activate the spill response team.If any Aqua Regia solution is spilled OUTSIDE of the 
fume hood, evacuate the room and call EHS to activate the spill response team. 
 
 
PRIOR APPROVAL – This procedure is considered hazardous enough to warrant prior approval from the 
Principal Investigator. 
      - YES -  - NO – 
 
CERTIFICATION – I have read and understand the above SOP.  I agree to contact my Supervisor or Lab 
Manager if I plan to modify this procedure. 
 
 
Signature    Name (Print)   Date  Building & Room # 
 
 
  


