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!!Hydrofluoric acid!! 
 
Introduction:  

 
Hydrofluoric acid (HF) has a number of chemical, physical and toxicological properties, which 

make handling this material especially hazardous. Anhydrous HF solutions are clear and colorless with a 
density similar to that of water. HF is also available in the gaseous state. All forms including the solution 
or the vapor can cause severe burns to tissue. The most widely known property of HF is its ability to 
dissolve glass.  It will also attack glazes, enamels, pottery, concrete, rubber, leather, many metals 
(especially cast iron) and organic compounds. Upon reaction with metals, explosive hydrogen gas may be 
formed.  
 

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. Due to 
low dissociation constant, HF can penetrate tissues quickly. Hydrofluoric acid which comes into direct 
contact with the fingers can severely damage or destroy the tissue underneath the nail without causing any 
damage to the nail itself. It is this ability to cause little harm to outer tissues but considerable harm to 
inner tissues which can produce dangerous delays in treatment of hydrofluoric acid exposure. Once the 
pain starts, it is out of proportion to the burns produced. Patients often describe the feeling as if they have 
struck their fingers with a hammer.  

 
HF that penetrates under the skin causes later development of painful ulcers, which heal slowly.  

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.   
  
Personal Protective Equipment (PPE):  

 
• Eye protection in the form of chemical splash goggles and a face shield should be used.  
• Two (2) pairs of regular Blue Nitrile gloves should be worn. 
• Neoprene or Nitrile (22mil) gloves or other HF resistant gloves should be worn.  
• An acid-resistant apron should be used (Some clothing can absorb the chemical and maintain it 

close to the skin).  
• A warning sign indicating the use of HF should be posted nearby to warn other users. 
• A Material Safety Data Sheet (MSDS) on HF should also always be kept in the immediate work 

area where HF is used.  
 
Storage:  

 
Store all HF and HF waste in labeled chemically compatible containers (e.g. polyethylene, 

polypropylene, teflon, wax, lead or platinum containers). Glass, metal, and ceramic containers are not 
compatible with HF. HF should never be stored with incompatible chemicals such as ammonia or other 
alkaline materials. Always place HF on a low protected shelf or other location where it will not be 
accidentally spilled or knocked over. Use secondary containers whenever possible to minimize and 
contain areas of leaks and spills. 
 
Waste Disposal: 

HF waste should be placed in a chemically compatible container with a sealed lid and 
clearly labeled – No capability yet!  
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Buddy System: 
 
 Never work alone in the lab when using HF, especially at nights. Always make sure someone else 
is in the lab with you. During daytime, make sure that someone is at least in hearing distance of you in 
case of emergency.  
 
Emergency Procedures:  
  
HF Exposure Kit:  
 
Before beginning work involving HF, an exposure kit must be available and located in the laboratory 
area. The exposure kit must contain at the least, the following items:  

1. Container of calcium gluconate gel.   
This gel must be inspected before each use of HF or at least weekly to ensure the gel has 

not been removed or has not reached the expiration date. No work with HF can be done with an 
expired tube of calcium gluconate gel.  

2. 2 pairs of Neoprene or Nitrile (22mil) gloves.  
3. Copy of these procedures and MSDS to take to the emergency room.  
4. Calcium Carbonate in case of spills. Do not apply Calcium Carbonate on your skin. 

 
Skin Exposure:  
 

1. Move the victim immediately under an emergency shower or other water source and flush the 
affected area with large amounts of cool running water for at least 15 minutes.  

2. While the victim is flushing with water, they should also take off all clothing, shoes and jewelry, 
removing goggles last. Close your eyes, face water flow and pull goggles over head.   
Be extremely careful not to contaminate yourself (use Neoprene or Nitrile (22mil) gloves 
located in the hf exposure kit to assist). Some clothing can absorb the chemical and maintain it 
close to the skin.   

3. While the victim is being rinsed with water, the person assisting should call to arrange treatment 
by medical personnel – CALL 8333/8888. Immediately washing off the acid is of primary 
importance!  

4. After contacting the Medical Personnel, the person assisting should call C. Rajendran (97908-
54825), Joseph (9841869959)AND the victim’s Thesis Advisor to inform the accident 
irrespective of what time of the day it is. 

5. After the affected area is flushed with copious amounts of water for at least 15 minutes, calicum 
gluconate gel is to be applied using these guidelines: 

a. A 2.5% calcium gluconate gel will be located inside the HF exposure kit within the 
laboratory.  

b. In order to prevent cross contamination, the victim should self apply the calcium 
gluconate gel. If the victim is unable to self apply, anyone present can apply the gel after 
putting on the NEOPRENE OR NITRILE (22MIL) GLOVES in the HF exposure kit. Do 
not use latex gloves - they are not effective against HF.  

c. Note the time when the calcium gluconate gel was first applied to the contaminated site. 
Reapply every 15 minutes.  

d. Provide this information to the Emergency Medical Personnel.  
6. The victim must be escorted to the hospital by the responding person or assisting lab personnel.   
7. A copy of the MSDS and these emergency procedures must be also taken to the hospital.   
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Eye Exposure:  
 

1. Immediately flush eyes for at least 15 minutes with copious amounts of cool flowing water.  
2. While the victim is being rinsed with water, someone should call to arrange treatment by medical 

personnel – CALL 8333/8888. Immediately washing off the acid is of primary importance!  
3. After contacting the Medical Personnel, the person assisting should call C. Rajendran (97908-

54825) & Joseph (9841869959)AND the victim’s Thesis Advisor to inform the accident 
irrespective of what time of the day it is. 

4. The victim should then be transported to a medical facility. If a sterile 1% calcium gluconate 
solution is available and medical personnel are available then following the 15 minutes wash 
time, 1% calcium gluconate irrigation should be started.   

 
Inhalation:  
 

1. Immediately remove the victim to clean air.  
2. Call to arrange treatment by medical personnel – CALL 8333/8888. 
3. Call C. Rajendran (97908-54825) and  Joseph (9841869959)AND the victim’s Thesis Advisor to 

inform the accident irrespective of what time of the day it is. 
4. Inhalation of Hydrofluoric acid fumes may cause swelling in the respiratory tract up to 24 hours 

after exposure. Persons who have inhaled Hydrofluoric acid vapors may need prophylactic 
oxygen treatment and must be seen by a physician as soon as possible  

  
HF Spills:  
 
If HF is spilled outside a chemical hood – 

1. Evacuate the area 
2. Close the doors 
3. Post the area with a sign to prevent others from entering 
4. Call C. Rajendran (97908-54825)and Joseph (9841869959) 

 
Small spills of HF inside a chemical fume hood can be cleaned up by laboratory staff if they  

1. Have received spill clean-up training  
2. Have the correct equipment 
3. Understand the hazards 
4. Are confident in their ability to clean up the spill safely and dispose off the waste properly.  

 
If a small quantity (100 ml or less) of dilute Hydrofluoric acid solution is spilled, clean it up by 

applying powdered calcium carbonate or calcium hydroxide, or use a commercial Hydrofluoric acid spill 
kit.  
 

If a larger amount is spilled, or the acid is concentrated, contain the spill as best you can, evacuate the 
area, and call C. Rajendran (97908-54825) & Joseph (9841869959) 

Avoid exposure to the vapors. (Organic spill kits, sand should not be used because HF reacts with 
silica to produce silicon tetrafluoride, a toxic gas.) 
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Using Hydrofluoric acid safely  
 

1. Never use Hydrofluoric acid when working alone or 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.  

2. When working with Hydrofluoric acid:  
a. Work in a fume hood with the sash as low as possible. 
b. Wear goggles and a face shield. 
c. Two (2) pairs of regular Blue Nitrile gloves should be worn. 
d. Wear a long-sleeved, buttoned lab coat, pants or long skirt, and closed-toe shoes.  
e. Wear Neoprene or Nitrile (22mil) gloves or other Hydrofluoric acid resistant gloves 

(Hydrofluoric acid burns around the fingernails are extremely painful, difficult to treat, 
and may require surgical removal of the nail).  

f. A chemically resistant apron should be worn.  
3. All lab personnel, not just those who will  be using Hydrofluoric acid, should be informed of the 

dangers of  this chemical and the emergency procedures necessary in case of an accident.  
4. A sign must be posted to alert people that work with Hydrofluoric acid is in progress.  
5. All persons who will be using Hydrofluoric acid must be made aware of its properties and trained 

in proper procedures for use and disposal.  
6. Laboratories which keep or use Hydrofluoric acid vapor or concentrated solutions (>1% 

Hydrofluoric acid) must have these emergency procedures on hand as well as an MSDS.  
7. Laboratories which keep or use Hydrofluoric acid vapor or concentrated solutions (>1% 

Hydrofluoric acid) must have an operational safety shower and eye wash in their laboratory.  
8. Before beginning any procedure involving Hydrofluoric acid, make sure the access to the 

emergency shower and eyewash is unobstructed.  
9. New students should never be given the task of mixing Hydrofluoric acid solutions. Only 

experienced persons familiar with its properties should handle the concentrated acid.  
10. A supply of calcium carbonate or calcium hydroxide for spills must be available near the fume 

hood where the work will be conducted.   
11. A HF exposure Kit with Calcium gluconate gel (not expired) must be available in any lab that 

contains HF. Calcium gluconate gel is a topical antidote for HF skin exposure. Calcium gluconate 
works by combining with HF to form insoluble calcium fluoride, thus preventing the extraction of 
calcium from tissues and bones.  

12. It is safe to dump unused HF in the Wet Bench drain provided the acid has been diluted by 
flowing large amounts of water. Never store used HF.  

13. Any exposure to Hydrofluoric acid must be medically evaluated.  
  
 
  
  


