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I. STANDARD OPERATING PROCEDURE
Use this form to document the Health & Safety information associated with the procedure.


	Procedure Title:
	Use of Hydrofluoric acid (HF)

	
	

	Dept:
	
	
	Bldg/Rm:
	
	
	Supervisor:
	



Circumstances of Use:

The principal use of hydrofluoric acid is in organofluorine chemistry.  Hydrofluoric acid is also used in the fabrication of electronic components, to etch glass and to remove oxides and other impurities to make semiconductors.

Health and safety information for materials used:  (briefly describe the hazards associated with the materials and/or equipment OR document your hazard assessment in Section II)

· Solutions containing hydrofluoric acid (HF) are extremely toxic and should always be handled with extreme caution!
· Never breath the vapors or allow any solution to contact skin.
· HF readily penetrates the skin with no immediate indications; after absorption, the HF attacks and dissolves bones within the body.	
· HF etches glassware! Never use or store HF in glass containers, always use Teflon or plastic.

Toxicology:

Fluoride ions are both acutely and chronically toxic. Acute effects of HF exposure include extreme respiratory irritation, immediate and severe eye damage and pulmonary edema. Skin, eye, or lung exposure to concentrated (>50%) HF solutions will cause immediate, severe, penetrating burns. Exposure to less concentrated solutions may have equally serious effects, but the appearance of symptoms can be delayed for up to 24 hours. If you are exposed to hydrofluoric acid seek medical attention immediately, even if you do not feel pain. 

Hazard Control Measures:  
(Lab coat, eye and hand protection, and closed toe/heel shoes must be selected as required by Section D of the ISU Laboratory Safety Manual.) 
	|_|
	Latex gloves
	|_|
	Insulated gloves
	|X|
	Face Shield
	|_|
	Respirator

	|X|
	Nitrile gloves
	|X|
	Safety glasses
	|X|
	Lab Coat
	|X|
	Fume hood

	|_|
	Neoprene gloves
	|_|
	Vented goggles
	|X|
	Apron
	|_|
	Biosafety cabinet

	|_|
	Vinyl gloves
	|X|
	Splash goggles
	|_|
	Dust mask
	|_|
	Glove box

	|X|
	Closed Toe/Closed Heel Shoes
	|_|
	Flame Resistant Lab coat






Work Practice Control Measures:
· Always assume the exterior surface of the rubber glove is contaminated
· Never touch other surfaces (chemical bottles, door handle, phone, etc.) with a glove that
could have contacted HF solution
· DO NOT use glassware with HF solution!
· Use dedicated plastic and Teflon containers for all HF solutions
· Always label HF containers. Visually, HF is indistinguishable from DI water and
such a mistake could be very costly!
· Thoroughly rinse all lab tools and wafers after contacting HF solution

Procedures:

I.	Personal Protective Equipment:

The purpose for personal protective equipment (PPE) is to shield the individual in the event of a release of vapor, a spill or other incident. PPE is not a substitute for safe work practices. Eye protection must be used during handling of any quantity of HF.  Tight-fitting goggles or full-faced shield on conjunction with goggles should be used.

Thick Neoprene or Nitrile gloves or other HF-resistant gloves should be worn. Wearing two pairs of gloves is recommended.  HF burns around the fingernails are extremely painful, difficult to treat, and may require surgical removal of the nail.  Glove selection information is available at:
http://www.ehs.iastate.edu/occupational/ppe/resources/glove-guide

It is also recommended that an acid apron be used since some clothing can absorb HF solution and maintain it close to the skin.

II.	Use Procedures:

A. Never use Hydrofluoric Acid when working alone after hours. Hydrofluoric Acid may be used when working alone during normal working hours provided knowledgeable laboratory personnel have been alerted and at least one is in the general vicinity to provide assistance if necessary.  The PI must be notified prior to any unaccompanied use of HF.

B. All lab personnel, not just those who will be using Hydrofluoric Acid, must be informed of the dangers of this chemical and the emergency procedures necessary in case of an accident. A sign should be posted to alert people that work with Hydrofluoric Acid is in progress.

C. All persons who use Hydrofluoric Acid must be made aware of its properties and trained in 
    proper procedures for use and disposal.  The PI is responsible for providing this training.

	D. Laboratories which keep or use Hydrofluoric Acid gas or concentrated solutions (>1% 
                            Hydrofluoric Acid) must have these emergency procedures on hand as well as the  
                           appropriate SDS.

	E. Laboratories which keep or use Hydrofluoric Acid gas or concentrated solutions (>1% 
                            Hydrofluoric Acid) must have an operational safety shower and eye wash in their  
                            laboratory.  Before beginning any procedure involving Hydrofluoric Acid, make sure the 
                            access to the emergency shower and eyewash is unobstructed.

	F. Undergraduate students should never be given the task of mixing Hydrofluoric Acid 
                           solutions. Only experienced persons familiar with its properties should handle the 
                           concentrated acid.  The PI is responsible for ensuring appropriately trained individuals mix 
                           hydrofluoric acid solutions.

	G. When working with Hydrofluoric Acid or concentrated HF solutions (> 1%):
	1. Work in a fume hood with the sash as low as possible. 
	2. Wear PPE as defined above. 
	3. Wear a long-sleeved, buttoned lab coat, pants or long skirt, and closed-toe shoes. 
	4. Wear thick Neoprene or Nitrile gloves or HF-resistant gloves.
	5. The PI must be notified before any work with hydrofluoric acid occurs outside 
                                        the chemical fume hood.

III	Hydrofluoric Acid Exposure Kit:

Before beginning work involving HF an exposure kit should be available and located in the laboratory area. The exposure kit should contain the following items:

A. Container of 2.5% calcium gluconate gel.  This gel is available from several suppliers.  Contact Occupational Medicine (4-2056) for source information if necessary.  The gel must be inspected at least monthly to ensure that it is available and has not reached the expiration date. If the gel has exceeded its shelf life or has been opened (i.e., used), a new container must be purchased and the old container discarded.

B. Two pairs of thick Neoprene or Nitrile gloves.

	C.  Chemical Spill Kit

	D.  Copy of these procedures and SDS to provide to emergency response personnel.

E.  Calcium Carbonate (antacid tablets).

Storage:

· Ensure each container of HF is clearly labeled.  
· HF should only be stored in Teflon or plastic containers.
· Secondary containers should only be compatible with HF (e.g. no glass or metal)
· Keep container tightly closed in a dry and well-ventilated place. Containers which are opened must be carefully resealed and kept upright to prevent leakage.

Waste Disposal Procedures:

Dispose of unwanted hydrofluoric acid or spill cleanup materials by submitting on-line waste pickup request.

Handle and store hydrofluoric acid waste following the guidelines above while accumulating wastes and awaiting chemical waste pickup. Waste must be disposed of following the Waste Management Program Manual, Section 6.

First Aid Procedures:

General advice 
· Flush exposed area with water from emergency shower or eyewash for 15 minutes
· Apply calcium gluconate gel to exposed area
· Get to a hospital for immediate treatment. The calcium gluconate gel is not treatment for
exposure, it is only a temporary solution

If inhaled 
· If breathed in, move person into fresh air.
· Call 911 for emergency medical assistance.
· If breathing stops, begin CPR or use an inhalator
· Oxygen should be administered as soon as emergency medical personnel arrive.
· Consult a physician. 

In case of skin contact 
· Immediately move to the nearest emergency shower or eyewash and rinse with water for 15 minutes.  
· While rinsing take off contaminated clothing and shoes. 
· Have someone else in the lab call 911 for emergency medical assistance.
· Apply calcium gluconate gel to exposed area using clean gloves.  Take victim immediately to hospital. 
· Consult a physician. 

In case of eye contact 
· Rinse thoroughly with plenty of water for at least 15 minutes.
· While flushing the eyes, have someone in the lab call 911 for emergency medical assistance.
· Continue rinsing eyes during transport to hospital. 

If swallowed 
· Immediately drink large amounts of water to dilute the acid.
· Call 911 for emergency medical assistance.
· Do NOT induce vomiting.
· Consult a physician.

All accidents and injuries occurring at work or in the course of employment must be reported to the employee's supervisor as soon as possible (even if no medical attention is required).

Spill/Release Containment, Decontamination, and Clean Up Procedures:

EVACUATE the Lab
Small spills:
· Notify people in the immediate area
· Use absorbing materials in the chemical spill kit to clean affected area
· In some instances, powdered calcium carbonate or calcium hydroxide may be used to neutralize spilled material.  
· Avoid breathing vapors
· Contact the Environment, Safety, Health, and Assurance (ESH&A) at 515-294-2153 for questions and to report a spill.

Large spills:
· DO NOT attempt to clean spill area
· EVACUATE THE AREA IMMEDIATELY!
· Post “DO NOT ENTER” signs on the doors into the lab
· For situations that threaten life or property, activate fire alarms (or chemical safety alarms if applicable) and immediately call 911
· Notify the laboratory supervisor, principal investigator and ESH&A (515-294-2153; after hours contact Plant Protection at 515-294-3483).
· [bookmark: _GoBack]Wait for ESH&A and/or fire and police officials to inform them of the location and extent of the spill


[bookmark: Check7]Using Substances Requiring Special Procedures?    No |_|   Yes |X|  
(If Yes; identify authorized personnel, designate a use area and specify specialized safety precautions here. Refer to Section B in the ISU Laboratory Safety Manual for details.) 

Use of Hydrofluoric acid requires site specific training and the approval from the professor in charge.


	Written By:
	
	
	Date:
	

	
	
	
	
	

	Approved By:
	
	
	Date:
	


	(PI or Lab Supervisor)

II.  HAZARD ASSESSMENT
Use the hierarchy of controls to document the hazards and the 
corresponding control measure(s) involved in each step of the procedure. 

Consider elimination or substitution of hazards, if possible.
Engineering Control(s): items used to isolate the hazard from the user (i.e. fume hood, biosafety cabinet).
Administrative Control(s): policies/programs to limit the exposure to the hazard (i.e. authorizations, designated areas, time restrictions, training).
Required PPE:  indicate PPE including specific material requirements if applicable (i.e. flame resistant lab coat, type of respirator or cartridge).


	Hazard
	Engineering Control(s)
	Administrative Control(s)
	Required PPE 

	
	
	
	

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 




III.  Training Record
Use the following table to record the training associated with this Standard Operating Procedure.

	Print Name
	Signature
	Date

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Note: Attach to or file with written materials and methods
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