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HF Safety Non-HF  Acid Exposures 
 
• Treated with First Aid typically 3 

degree burns 
 

• Protection from infection 
 

• Plastic Surgery 
 

• Risk of fatality is Low 
 

HF Acid Exposures 
 
• Risk of fatality is very high, many 

hours after initial exposure 
 

• Even after first aid and medical 
treatment  
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Why is HF Needed? 
• Niobium surface has a very robust native oxide 

(Nb2O5) 
• Hydrofluoric Acid has a good ability to destabilize 

Nb2O5 and form soluble niobium fluorides and 
niobium oxifluorides 

P. Kneisel, Jlab 
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Hydrofluoric Acid Safety 
• Hydrofluoric acid is an anomaly 

– It does not react like all other acids, readily absorbed into the 
skin 

– Absorption is deep into the body, it destroys everything in its 
path, then slowly releases into blood stream bonding all 
calcium and magnesium 
 

– Calcium is needed to control your hart function  cardiac 
arrest can result in as little as 8 hours after the exposure 
 

– Time to proper first aid (removal of and bonding of fluorine) 
is the most important detail and will determine the outcome 
 

– Large exposures always lead to death even with first aid and 
medical treatment, rare cases have survived > 8% of body 
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Percent of body surface area 
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Learning From Real Exposures - Perth 
 
• 37 Year old Male spilled 100-210ml of 70% w/w concentrated 

HF on his lap while seated 
 

• PPE Worn – wrist length rubber gloves and PVC sleeve 
protectors 
 

• Was working alone 
 

• Sustained burns 9% of his body 
 

• Washed legs with water (6 l/min) and did not remove clothing  
went into shock 
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Learning From Real 
Exposures: Highlights 
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Learning From Real Exposures- Perth 
• Jumped into a chlorinated swimming pool was removed 

after 30-40 min  
• Ambulance took him to the hospital  

 
• Received subcutaneous injections of calcium gluconate and 

intravenous calcium and magnesium 
 

• Right leg amputated after 7 days 
 

• Died from multi-organ failure after 15 days 
 

 
 

Result: Acute Systemic Toxicity of Hydrofluoric Acid  
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Contributing Factors 
• Dermal exposure of 9% concentrated hydrofluoric acid 

 
• PPE inadequate for safe work 

 
• Duration of exposure  

– Did not remove contaminated clothing 
– No safety shower 
– Rinsing flow rate very low and may have spread the HF exposure 
– No calcium gluconate applied just after the exposure 
– Inhalation may have played a factor, unknown 

 
• Work environment 

– Height of fume hood required deceased to sit not stand 
– Acid digestion cups were instable base dia. = 59mm, top dia. = 78mm 

height 75mm and lightweight 2 mm polyethylene 
– Fume hood opening and work space limited pouring from 2 l bottle 
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Another Exposure Example This Time Survival 
Details: 
 
• 70% HF exposure 

 
• 30% body surface area 

 
• Magnesium was infused in his 

blood stream intravenously 
 

• Calcium infused intravenously 
and intraarterially 
 

• And calcium applied topically 
 

• Patient fully recovered most 
range of motion and survived 
incident mainly due to the 
procedure applied 
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What you should expect once at the  
hospitals 

• They may not connect the seriousness of the HF 
exposure 
– Please bring HF Honeywell protocols to guide their response 

 
• Doctors will have to look up the protocol and you may 

have to insist on the time urgency with an HF exposure 
 

• Constant application of calcium gluconate is prudent so 
bring a supply with you 
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HF Safety cont. 

• Before using HF 
– Ensure the lab has a functioning safety shower 
– Calcium gluconate cream or equivalent 
– Proper PPE to cover all exposed skin 
– Additional personnel trained in providing first aid and 

available 
 
 
 

• Before using a System 
– Review and understand the hazards 
– Know what to do when an accident happens 
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What we know about HF exposures 
and resulting injuries  

• It can be avoided with: 
– Proper PPE 
– Local Safety showers with eye wash stations 
– Calcium gluconate readily available 
– First aid protocols posted in areas of need 
– Training of first responders 
– Facility safety Protocols (extreme care during maintenance 

actives) 
– Design of acid facilities and systems 

• Fume hoods, wet benches  
• Automated equipment 
 

• Minimizing use where possible ! 
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• All skin should be covered 
 from exposure at all times 

 

Proper PPE 

Rubber Overalls 
Rubber Boots 

Rubber Apron 

Double Gloves 
• Inner  Nitrile 
• Outer  Neoprene 

Full Chemical 
Hood  
• Powered Air 

Purifying 
Respirator 
(PAPR) 
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HF Exposure 
General Rules – Skin Exposure 
 
1. Don PPE, remove clothing, contact medical help 
2. Rinse exposed area and remove all remaining acid, 

check all possible areas  
3. As soon as acid is removed start applying calcium 

gluconate (proper PPE required) 
4. Apply calcium gluconate until hospital staff takes over 

 
• The need for training first responders is evident 

– Accident victim will most likely be in shock 
– It takes multiple personnel to apply proper first aid 
– Immediate area may be risk to others due to accident  
 

Time for removal and binding of fluorine is the most critical factor to the outcome  



16 Managed by UT-Battelle 
 for the U.S. Department of Energy USPAS JAN 2015 

One type glove does not solve the 
problem 
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Follow Jlab’s Chemical Safety 
Guidelines and Recommendations 
• They have good success dealing with large quantities of 

HF on a daily basis 
 

• Systems in place  
– Alarming safety showers (call goes to security) established 

procedures take over from there 
 

– Large number of first responders trained in HF first aid 
 

– Yearly training by medical staff with many years of 
experience with HF 
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