
SODIUM AZIDE AND ORGANIC AZIDES
STANDARD OPERATING PROCEDURE TEMPLATE
[bookmark: Check1]Type of SOP:  	|_| Process	|_| Hazardous Chemical		|X| Hazard Class
To customize this SOP, add lab-specific information to the sections below marked in RED, as applicable.  Completion of the last section (“Lab-Specific Information”) is required.  Also, any of the content below may be amended with lab-specific information to enhance worker safety as desired.
HAZARD OVERVIEW
[bookmark: _GoBack]Azides are chemicals that contain the N3- anion in their structures.  Azides can have an inorganic cation, like in sodium azide.   Or, organic azides can have a wide variety of organic counterions.  Azide anion has a similar toxicity as that of cyanide ion (LD50 = 27 mg/kg for rats).   Organic azides are potentially-explosive substances that can and will decompose under heat, light or pressure.  Small molecules containing azido functionality tend to decompose violently which may result in injury if proper safety precautions are not utilized.   Azide compounds can be unstable due to the fact that they can form the good leaving group dinitrogen (N2) as a byproduct resulting in rapid/dangerous expansion in volume upon decomposition.

EXPOSURE LIMITS
Cal-OSHA has established maximum inhalation exposure limits for workers in occupational settings for over 500 chemicals.  These are known as Permissible Exposure Limits and can not legally be exceeded.   For sodium azide the PEL is very low:

0.1 ppm  -   unlike most PELs which are 8-hour time-weighted average exposures, the PEL for sodium azide is a “ceiling” level which can never by legally exceeded

Therefore, work with any azide should always be done in a fume hood, glove box, or in totally-sealed containers to keep inhalation exposures as low as possible.   Contact EH&S if you believe you are being exposed.   In some instances EH&S can do quantitative exposure monitoring.   Because acrylamide is also a serious skin contact hazard, skin exposure should also be absolutely minimized.



1. HANDLING/STORAGE
General: 
· Use only in the chemical fume hood. Minimize dust generation and accumulation.
· Wear the proper protective gear:  flame resistant lab coat, splash goggles, rubber gloves, closed shoes.
· Avoid contact with eyes, skin and clothing.

Sodium Azide: 
· Sodium azide can react violently with several common laboratory organics such as: CS2, bromine, Bronstead acids, and heavy metals. When attempting a new reaction, be relentless in your background research to determine the reactivity of sodium azide anions to all reaction components.
· Sodium azide reacts with acids to form the explosively unstable hydrazoic acid
· Never use chlorinated solvents as reaction media!  Using dichloromethane or chloroform will result in the formation of di- and tri- azidomethane, respectively (refer to section on C/N ratios below).
· The acute toxicity of sodium azide is high, comparable to that of sodium cyanide.  Solutions of sodium azide can be absorbed through the skin.  Sodium azide rapidly hydrolyzes in water to form hydrazoic acid, a highly toxic gas that can escape from solution and present a serious inhalation hazard.
· Violent decomposition of sodium azide occurs when heated to 275 oC or greater.
· Sodium azide must not be allowed to come into contact with heavy metals or their salts, because it may react to form heavy metal azides, which are notoriously shock-sensitive explosives.  For this reason, sodium azide must never be poured into drains, as the plumbing is likely comprised of one or more heavy metals.
· Do not use metal items such as spatulas to handle sodium azide.
· Do not store on metal shelves.
· Store away from metals, acids, carbon disulfide, bromine, nitric acid, dimethyl sulfate and hydrazine. 

Organic Azides:
· All organic azides decompose with introduction of external energy. Any azide synthesized should be stored below room temperature (-18 oC) and in the dark.
· When designing your target azide, keep in mind the following equation.1) Notice that this equation takes into account all nitrogen atoms in your azide, not just those in the azido group. N signifies the number of atoms.
Nc + No/ NN ≥ 3  (eq. 1)
Reference 1.  Smith, P.A.S. Open-Chain Nitrogen Compounds, vol 2, Benjamin, New York,
1966, 211-265.

· In practice, organic azides that contradict the above equation can be made, and in some cases, be stored safely. Consider the following points as strict guidelines in the preparation and storage of organic azides:
· A small scale (ca. 0.5-1.0 g) should be run first to determine the nature of the product.
· n-nonyl azide (C/N=3) will be the smallest azide isolated and stored in its pure form. This azide, when stored properly, can be done so in multigram quantities (up to 20 g). In practice, the octyl derivative is equally safe (C/N=2.7)
· Azides smaller than C/N=3 (but greater than C/N=1) can be synthesized and isolated, but no means should these molecules be stored in its highest purity. Rather, if storage is necessary store these azides as solutions below room temperature (concentrated to no more than 1M, less than 5 g material).  Explicit supervisor approval may be necessary before attempting synthesis.
· Under no circumstances should azides with C/N<1 be isolated. However, these molecules may only be considered for synthesized if azide is a transient intermediate species, and the limiting reagent in the reaction mixture, and with maximum quantities of 1 g.  Explicit supervisor approval may be necessary before attempting synthesis.
· Never use distillation or sublimation as purification techniques!  Purification should be limited to extraction and precipitation. Column chromatography may contribute to decomposition.  Only azides that satisfy eq.1 may be purified in this manner.



2. PERSONAL PROTECTIVE EQUIPMENT (PPE)

See the PPE information under Sec. II of the UCSB Chemical Hygiene Plan regarding:
· the UC PPE Policy and policy summary (what a PPE is needed and when/where to use)
· obtaining your PPE via use of the Laboratory Hazard Assessment Tool
· glove selection criteria
· respirator use, etc.


3. ENGINEERING/VENTILATION CONTROLS

In general, this material should always be used in a fume hood. For further information see these pages in Sec. II of the UCSB Chemical Hygiene Plan:  
· Fume Hood Usage Guide 
· Criteria for Implementing Engineering Controls

4. SPILL AND INCIDENT PROCEDURES
See directions under the “Chemical Incident” and “Medical Emergency” tabs of the UCSB Emergency Information Flipchart – should already be posted in all labs.
[image: ]

5. DECONTAMINATION
Dispose of all used contaminated disposables as hazardous waste following the Waste Disposal pages of Section II of the UCSB Chemical Hygiene Plan.

6. WASTE DISPOSAL
See “Chemical Waste Disposal” in Sec. II of the UCSB Chemical Hygiene Plan. 
Organic azide waste should be placed in a separate, explicitly-labeled waste container! Extra caution must be taken to make sure that azide waste not come in contact with acid. Acids will protonate any residual azide ion and form the highly-toxic hydrogen azide (with toxicity similar to that of hydrogen cyanide).


7. PRIOR APPROVAL/REVIEW REQUIRED
As they deem necessary, the PI/supervisor should insert here any prior approval or review needed, before an individual can do the operation.

8. DESIGNATED AREA 
As they deem necessary, the PI/supervisor should insert here any information about whether a special use-area is designated for this material/process.

9. SAFETY DATA SHEETS 
Found online at: http://ehs.ucsb.edu/labsafety/msds

10. LAB-SPECIFIC INFORMATION (required)  (Examples of appropriate content)
Add appropriate lab-specific information here describing how this material(s) is generally used.  E.g., name of protocol, typical frequency done, quantities used, temperature and any additional safety measures, etc.
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