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Introduction 

On October 27, 2011 there was an explosion involving catastrophic failure of a sealed waste acid 
glass storage bottle where excess gas pressure had built up in the bottle. The explosion did not 
involve a detonation or ignition of combustible gases. The explosion occurred in a 
Nanotechnology Building laboratory.  The laboratory in question is room number 121.  The 
Lubbock Fire Department (LFD) was notified by the Texas Tech University Police Department 
(UPD) and the LFD HAZMAT team responded.  The chemicals in the laboratory that had spilled 
were contained and removed. 

Chain of Events When Texas Tech University Environmental Health & Safety 
(EH&S) was notified 

EH&S was notified about an explosion in 121 Nanotechnology Center at approximately 7:15pm 
on October 27, 2011 when Emergency Maintenance contacted EH&S personnel Paul Cotter.  Mr. 
Cotter contacted the EH&S Laboratory Safety Manager (Jared Martin) at approximately 7:17pm.  
Mr. Cotter then contacted the EH&S Waste Specialist (Richard Whitehead), EH&S Director 
(Randy Nix) and EH&S Assistant Director (Cliff Harris).  Mr. Whitehead and Mr. Harris then 
proceeded to Nanotechnology Center.  Mr. Martin then contacted EH&S Laboratory Safety 
Specialists (Seray Elliott and Brandon Mount).  Mr. Martin then proceeded to the 
Nanotechnology Center.  Mr. Martin, Mrs. Elliott and Mr. Mount arrived on scene at the 
Nanotechnology Building at approximately 7:37pm where they met up with the UPD, LFD 
HAZMAT team, Mr. Harris and Mr. Whitehead who had already arrived and the LFD HAZMAT 
team was preparing to enter the building to do an assessment and start the hazardous material 
removal.  Dr. Jordan Berg and Dr. Mark Holtz who run the Nanotechnology Center, Dr. Sergey 
Nikishin who is the professor in charge of room 121,  who is a student in the 
Nanotechnology Center and the two students who work in 121  and  

 were outside the Nanotechnology building by 7:37pm.  Mr. Martin then spoke with 
Dr. Berg who had been speaking with Dr. Nikishin,  and  and was 
told that there were waste bottles under the fume hood (one bottle contained Hydrochloric acid 
and Hydrogen Peroxide, one bottle that contained Hydrofluoric acid and Methanol and one bottle 
that contained Nitric acid).  The Associate Dean of Engineering (Louisa Hope-Weeks) arrived on 
scene at approximately 8:00pm.  LFD HAZMAT team entered the building at approximately 
8:10 to determine the scope of the cleanup.  After LFD HAZMAT team’s assessment two teams 
were set up to enter 121 and perform a cleanup.  The Vice President of Research (Dr. Taylor 
Eighmy) arrived on scene at approximately 8:30pm.  The cleanup was concluded at 
approximately 8:50pm and the LFD HAZMAT team exhausted the room with fans prior to 
handing the room over the EH&S.  The materials that were over packed by the LFD HAZMAT 
team were transported to the EH&S waste building where they could be further investigated.  At 
approximately 12:30am October 28, 2012 the doors to 121 had the locks changed and EH&S 
took possession of the laboratory until and investigation could be conducted. 
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Findings From Investigation 

In a cabinet under the fume hood in southwest corner of 121 is where the incident took place.  
The bottles in question were stored on the south side of cabinet under the fume hood.  Clear and 
amber glass shrapnel was located throughout the laboratory where the incident took place.  The 
pattern of glass dispersal is consistent with the accounts of a sealed bottle rupturing from over 
pressurization inside of the cabinet under the fume hood.  The cabinetry of the hood had several 
strike marks on the inside of the door where debris had struck the inside of the cabinet.  EH&S 
was informed that under the fume hood there was a 4 liter amber glass waste container marked as 
Hydrochloric acid and it also contained Hydrogen Peroxide which was not marked on the 
container as stated by the laboratorian (this container was not over packed since it was not 
compromised), a 4 liter clear bottle labeled as Nitric acid, and a 4 liter amber bottle labeled as 
Hydrofluoric acid and Methyl Alcohol.  However, during the reconstruction of items collected 
from the LFD HAZMAT team there was a 4 liter plastic bottle labeled as Hydrofluoric acid 
waste that was not compromised, two 500ml broken bottles of Nitric acid, two 500ml punctured 
plastic bottles of Hydrofluoric acid, a broken 4 liter amber bottle labeled Acetone, a broken 4 
liter clear bottle labeled as Nitric acid waste and a broken 4 liter amber bottle labeled as 
Hydrofluoric acid and Methyl Alcohol waste.  The 4 liter amber bottle labeled as Hydrofluoric 
acid and Methyl Alcohol waste appeared to be the bottle with the more severe damage and is the 
most likely suspect as the origin of the incident.  All the caps that were recovered with the neck 
of the bottles appeared to be tightly capped. 

Actions Taken By Laboratory Workers Preceding The Incident 

The reaction that they were conducting had occurred two times prior to this accident in April and 
August of 2011.  The reaction during this incident was started at approximately 10:00am on 
October 27, 2011 and had concluded at approximately 5:50pm on October 27, 2011.  The 
reaction was conducted in the fume hood in the southwest corner of 121.  Once the reaction was 
completed all waste was stored in the cabinet under the fume hood in the southwest corner of 
121.  The waste bottles used during this experiment were the same waste bottles used during the 
experiments that took place in April and August of 2011.  After the conclusion of their work  

 went home and  went to work in a laboratory across the hall from 121. 

Response From Occupants 

 was the first to find the incident.  The laboratory  was working in 
was across the hall to the north of 121 and while working in the laboratory he heard an explosion 
from 121 at approximately 6:55pm.  He went to investigate and was able to see the incident 
through the window of 121.   called Mr. Mill who was on his way to see Dr. Berg 



and  notified Dr. Berg of what just occurred.  Dr. Berg then had the UPD called who, 
upon arriving on scene, activated the fire alarm.  When the alarm activated, the building was 
evacuated and the LFD was dispatched to the Nanotechnology Center. 

Probable Cause of the Incident 

The Hydrofluoric acid and Methyl Alcohol appeared to be the main suspect for the incident.  The 
probable cause was the accidental mixing of two waste streams (Nitric acid waste being placed 
in the Hydrofluoric acid and Methyl Alcohol waste).  With the mixture of the Nitric acid with 
Methyl Alcohol there more than likely was a pressure buildup due to Nitric acids ability to 
oxidize alcohols. The pressure more than likely increased in the bottle until it had a catastrophic 
failure.  The area where the incident happened did not have any signs of fire or burn marks, 
indicating an over pressurization explosion and not an ignition explosion. 

In parallel to EH&S’s investigation a forensics consultant, Rimkus Consulting Group, was hired 
to assist in the determination of the cause of the explosion.  Their report on the accident is 
appended to this report. 

Basically, the consultant determined that: 

1. The explosion was most likely caused by an oxidation reaction between nitric acid and 
ethanol that generated gases. 

2. Lab waste containing these materials were inadvertently mixed in a glass lab waste bottle 
being stored in the cabinet beneath the fume hood. 

3. A likely contributing factor to the incident was the lack of understanding of the printed 
text on the laboratory waste bottles.  The graduate student who likely mixed the wastes is 
non-native English speaking/writing and demonstrated a lack of understanding of 
chemical names printed in English. 

4. The top of the lab waste storage bottle was inadvertently tightly capped, resulting in 
overpressurization and catastrophic failure of the bottle 

5. The waste bottles were not externally polymer coated to minimize glass fragmentation in 
the event they were overpressured or dropped. 

6. The waste bottles did not have venting caps that would have mitigated overpressurization 
7. The waste bottles were not color code labeled to indicate the type of waste present in 

each container. 

Corrective Measures Recommended To Prevent Similar Events 

 Laboratorians need to receive specific training from PIs on how to handle the chemicals 
and wastes present in the laboratories. 

 Written waste handling SOP’s need to be generated by the lab to explain how that 
laboratory specifically handles their waste. 

 Waste needs to be segregated by its hazards and its incompatibilities. 



 Waste containers need to be disposed of within one month or when they are ¾ full, 
whichever comes first. 

 Waste needs to be properly labeled with orange EH&S labels and legible. 

 Smaller containers need to be used when waste generation is slow. 

 Bottles used for waste need to be cleaned to remove any residues from the original 
chemicals in that container. 

 If an acid or base chemical bottle is to be used for waste it needs to only have waste of 
that acid or base added to them. 

 

Images From Incident 

 

Image 1.  Area where incident occurred before LFD HAZMAT team cleanup. 



 

Image 2.  Area where incident occurred after LFD HAZMAT team cleanup. 

 

Image 3.  4 liter waste bottle with Hydrochloric acid and Hydrogen Peroxide that was not compromised. 



 

Image 4.  Plastic 4 liter waste bottle of Hydrofluoric acid waste that was not compromised. 

 

Image 5.  One of two 500ml Nitric acid bottles that were broken. 



 

Image 6.  4 liter bottle of Acetone that was broken. 

 

Image 7.  4 liter bottle of Nitric acid waste that was broken. 



 

Image 8.  Label from the 4 liter amber bottle with Hydrofluoric acid and Ethyl Alcohol waste that is the 
possible cause of the incident. 

 

Image 9.  2-500ml bottles of Hydrofluoric acid that were punctured. 



 

Image 10.  Over pack of items removed from 121 by the LFD HAZMAT team. 

 

cc: Dr. Eighmy, Dr. Young, Dr. Berg, Dr. Holtz, Dr. Sacco 
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