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THE ACCIDENT - JAN. 7, 2010 
A Jan. 7, 2010 accident in a laboratory in the Department of Chemistry and 
Biochemistry left a graduate student seriously injured. The student was 
working with energetic materials in greater quantities than was prudent. He 
also was working outside of a hood and without a blast shield and personal 
protective wear. 

Image of Chemistry 218 Laboratory, 
courtesy www.csb.gov. Click image to enlarge.  

• Statement Concerning Oct. 27 
Laboratory Accident – Oct. 28, 2011 

• Memo to TTU Community regarding 
CSB findings – Oct. 19, 2011 

• News Release - Texas Tech University 
Response to Accident Investigation Report – Oct. 19, 2011 

• Update on the Oct. 14, 2011, Laboratory Accident in the Chemistry and 
Biochemistry Department at Texas Tech University – Oct. 19, 2011 

 ***[See post on next page. bds]*** Following are TTU links. 
 Investigation Report, Chemistry 218 Explosion – April 9, 2010  

 [30 pages; a bit long, but interesting] 
 February 2010 Memo – Feb. 9, 2010  [2 pages; suggests safety training] 
 Texas Tech University Police Report – Jan. 7, 2010 

 [12 pages; names redacted] 
 Chemistry Building Accident News Release – Jan. 7, 2010 [Link broken] 
 Student's Lab Notebook 

 [20 pages; little to read; how not ot keep a lab notebook] 
Find more communications here » [A number of interesting links] 
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https://pubsapp.acs.org/cen/science/88/8834sci1.html?  

Information downloaded 15 May, 2024, by bds 

 

 

On Jan. 7, 2010, Texas Tech University (TTU) graduate student Preston Brown was working with 
another graduate student to synthesize and characterize an energetic material, most likely nickel 
hydrazine perchlorate. Despite being told by their adviser, chemistry professor Louisa J. Hope-Weeks, 
to make no more than 100 mg of the material, the students synthesized 10 g. 

They then divided up the product: Brown took half to prepare the sample to run characterization tests, 
and the other student took half for solubility studies. Because the product was lumpy, Brown placed his 
portion into a mortar. He believed that the compound was safe when “wet,” so he added some hexane 
and—wearing safety goggles but working at a bench in the middle of the lab, with no blast shield—“very 

https://pubsapp.acs.org/cen/science/88/8834sci1.html
http://www.ttu.edu/
http://www.depts.ttu.edu/chemistry/Faculty/hope-weeks/
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gently, very, very gently” used a pestle to try to break up the chunks, Brown told TTU environmental 
health and safety (EH&S) officers, according to an interview transcript. 

When Brown thought he was done, he set down the mortar and took off his goggles. Then he decided to 
give the compound one last stir. The mortar exploded in Brown’s hands. Brown “lost three digits on his 
left hand, severely lacerated his right hand, perforated his left eye, scratched his right eye and had 
superficial cuts to the parts of his body that were exposed,” says an investigation report prepared by 
Randy Nix, TTU’s EH&S director. The other student was not injured. 

The students’ laboratory notebooks and the TTU police and EH&S investigation reports, along with 
related interview transcripts and summaries, collectively reveal a lack of attention to safety at TTU at all 
levels—lab, department, and university. The incident has prompted changes in TTU’s laboratory safety 
program as well as new oversight of laboratories funded by the Department of Homeland 
Security (DHS), which funded Brown’s research through Northeastern University’s Center of 
Excellence for Awareness & Localization of Explosives-Related Threats (ALERT). 

“This was a very unfortunate and unnecessary accident that could have resulted in loss of life very easily,” 
says T. Taylor Eighmy, a civil engineer and TTU’s vice president of research. “I think that the graduate 
student in question has culpability here of carelessness in the lab.” And beyond that, at the department 
and institutional level, “the culture around safety was just not as prevalent as it should have been,” 
Eighmy says. 

Chemical engineering professor Brandon Weeks told police that the Hope-Weeks lab was working on a 
project to characterize energetic compounds that could be used to produce improvised explosives, 
according to the TTU police report, one of several documents obtained by C&EN through a public records 
request. Results from the research were to be used by collaborators to develop new detection and 
mitigation techniques for the explosives. Weeks is the lead principal investigator for the effort, and Hope-
Weeks is a co-principal investigator. 

Brown was training the other student to take over his project in anticipation of Brown’s graduation, 
according to the EH&S interview transcript. Brown’s laboratory notebook provides no detail about what 
exactly the two were doing in the lab on the day of the incident. Brown used 14 pages in his lab notebook 
to document his lab work from Sept. 9, 2009, through the date of the incident. During that time, the 
notebook includes seminar notes, other notes seemingly unrelated to his research, and only vague 
descriptions of experimental work: One apparent synthesis is documented in an undated entry simply as 
“Ni(NO3)2 + hydrazine / 10 g / purple ppt forms immediately / also an exothermic rxn.” The other 
student’s “notebook” is a typed summary of reaction protocols and observations, also without dates. TTU 
has declined to identify the other student because of student privacy laws; Brown’s identity became public 
at the time of the incident. 

Brown told Nix and TTU laboratory safety specialist Jared Martin that he and the other student were 
making “cobalt perchlorate hydrazinate,” the interview transcript says. But on the day of the incident, the 
other student told police that they were working with nickel hydrazine perchlorate and told Martin that 
the compound they were working with was blue or purple—a color consistent with his notebook 
description of nickel hydrazine perchlorate. Hope-Weeks believes the students made nickel hydrazine 
perchlorate, “but due to conflicting reports and the fact that the compound was destroyed in the explosion 
and subsequent emergency disposal, she can’t be absolutely certain,” says Alice M. Young, TTU faculty 
fellow for research integrity and a pharmacology professor. Hope-Weeks did not respond to a C&EN 
interview request. 

TTU EH&S investigation interviews with other researchers who worked in the lab indicate that Brown’s 
labmates were disturbed by his conduct in the lab prior to the incident. His space was disorganized, items 
were not labeled, and “there had been conflicts over work space, cleanliness of the lab and use of 
chemicals,” one researcher told the investigators. 

Another researcher told EH&S investigators that Brown started scaling up syntheses in June 2009, first to 
1 to 3 g and then to 5 g. The researcher told Brown the scale-up was inappropriate; Brown reportedly 
responded that things were “just fine.” The researcher apparently did not report the scale-up to either 

http://www.dhs.gov/
http://www.dhs.gov/
http://www.northeastern.edu/
http://www.northeastern.edu/alert/
http://today.ttu.edu/2009/04/new-vice-president-for-research-named/
http://www.depts.ttu.edu/che/faculty/bweeks/bweeks.php
http://www.ttuhsc.edu/som/pharmacology/faculty/young.aspx
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Weeks or Hope-Weeks. Brown later told investigators that he scaled up syntheses because he was 
concerned about batch-to-batch consistency. 

“There was no logical reason for anyone involved in the research to utilize 10 grams of the substance for 
workbench testing,” Weeks told police. Under typical circumstances, 50 to 100 mg of a compound would 
be enough to fully characterize material with methods such as spark tests, flame tests, pressure hammer 
tests, and infrared spectroscopy, the police report says. 

The instrumentation for some of those tests was in other buildings on campus. Brown transported as 
much as “several grams of compounds” at a time in glass vials in a backpack or coat pocket, a researcher 
who helped Brown told EH&S investigators. Brown “was told that a metal container would be better for 
the transport, but he continued to bring them in a glass vial,” the researcher said. 

Weeks also told police that a student reported to him that Brown “would often avoid necessary steps to 
characterize compounds in order to save time,” the police report says. 

None of the researchers interviewed by EH&S officials, including Brown and the student he was training, 
reported receiving either general safety training or specific instruction on how to handle energetic 
materials. The Hope-Weeks lab had neither blast shields nor a safe in which to store energetic materials, 
Eighmy says. 

As for communication with Hope-Weeks, Brown told investigators that he would see her at weekly group 
meetings or go to her office to ask questions. Hope-Weeks told EH&S investigators that she assumed the 
students were synthesizing compounds in the quantities she told them to make—50 to 100 mg—and that 
she never checked on the amounts. 

After the incident, personnel from the Lubbock County Sheriff’s Office Bomb Squad and 
the Bureau of Alcohol, Tobacco, Firearms & Explosives removed several vials of material from 
Brown’s home. The containers were largely unlabeled, except for one marked “TATP,” most likely for 
triacetone triperoxide. The bomb squad destroyed the items. Brown later told Nix and Martin that he 
brought vials home from the lab because he absent-mindedly left them in his pockets. 

A further search of the Hope-Weeks lab turned up additional nickel hydrazine perchlorate “in both 
powder and liquid form in several places around the laboratory, with a number of the containers thought 
to be in various stages of production,” the police report says. Other powders and liquids found in the lab 
could not be identified because of improper labeling. Everything was removed and destroyed by bomb 
squad personnel. 

Brown is now recovering from his injuries and is writing his dissertation, according to a TTU press 
release. 

C&EN provided the TTU documents to several energetic materials experts to get their input on the 
incident. 

“In light of the disregard for housekeeping and a cluttered work space, the lack of hazard-specific training, 
and the lack of direct supervision by experienced scientists, this research group was fortunate not to have 
had an incident earlier,” says Keith Butler, chief chemist at ammunition manufacturer American 
Ordnance. 

“What appears to have happened was that students got complacent because they didn’t have any accidents 
and started scaling up without the knowledge of the professors,” says Charles A. Wight, dean of the 
graduate school and a chemistry professor at the University of Utah. “You need to have enough one-on-
one training to make sure that doesn’t happen.” 

With regard to training, “In laboratories that routinely synthesize and characterize novel explosive 
compounds, it is a general practice to evaluate new researchers by assigning them tasks with less 
sensitive, well-characterized explosives,” Butler says. Researchers who show a lack of respect for the 
compounds or lack the skills to manipulate them are given other projects or dismissed. Researchers who 
demonstrate proficiency are allowed to work with increasingly hazardous materials, he says. 

http://www.co.lubbock.tx.us/Sheriff/explosive.htm
http://www.atf.gov/
http://www.aollc.biz/
http://www.aollc.biz/
http://www.chem.utah.edu/faculty/wight/index.html
http://www.utah.edu/portal/site/uuhome/
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Even after researchers demonstrate proficiency, however, the first rule of handling energetic materials is 
to keep quantities low, says Michael A. Hiskey, who formerly synthesized explosives at Los Alamos 
National Laboratory (LANL) and now runs pyrotechnics company DMD Systems. At LANL, in a 
dedicated energetic materials facility, “I wouldn’t have been allowed to make more than 0.5 g,” Hiskey 
says, adding that safety goggles and blast shields were used at all times. In Wight’s group at Utah, the 
limit for sensitive explosives is 10 mg. 

Energetic materials experts also say that peer review is common in labs synthesizing particularly 
dangerous materials. “The worker would write up the proposed reaction, and another approved worker 
would review the work with special emphasis on safety,” says James R. Stine, a former high-energy-
explosives group leader at LANL who is now retired. 

The experts further highlight the need to fully characterize 
energetic materials, especially if reactions are scaled up. 
“Inorganic synthesis can be straightforward, but sometimes 
there are side reactions,” Butler says. The lumps that Brown 
was trying to break up “may have been contaminated with 
impurities that showed up in a 5- or 10-g batch that didn’t 
show up in 100 mg,” he says. Alternatively, the lumps could 
have contained unreacted perchlorate or may have been a 
different, more hazardous crystal form of the intended 
compound. Lead azide, for example, has one crystal form that 
is fairly stable and another that is very dangerous, Butler 
says. He would have separated the lumps from the larger 
sample and characterized them independently instead of 
trying to mix them in.  

As for transporting energetic materials, Lawrence 
Livermore National Laboratory (LLNL) requires that 
small containers of samples less than 10 mg each must be 
packaged inside a carton or box that is marked as containing 
explosives, says lab spokeswoman Anne M. Stark. For 
quantities greater than 10 mg, samples must be packaged 
inside an ammunition can, with additional specifications for 
quantities between 300 mg and 2 g. People transporting 
explosives must have training to handle the materials and 
must hand-carry the containers or place them in a 
government vehicle, Stark says. 

The internal TTU investigation identified multiple violations 
of the university's chemical hygiene plan (CHP). TTU has the 
CHP in order to comply with a Texas governor's 
executive order that the university develop and implement 
a risk management and safety program for its employees and 
the citizens it serves. The federal Occupational Safety & 
Health Administration does not have jurisdiction over 
public employees and therefore neither oversees nor 
investigates health and safety practices at the university.  

The U.S. Chemical Safety & Hazard Investigation 
Board (CSB), on the other hand, did investigate the 
incident—its first ever of an academic lab (C&EN, Feb. 1, 
page 25). Its report on the TTU incident is expected to come 
out this fall and will be more of a bulletin than a full analysis, 
a CSB official says. CSB Chairman Rafael Moure-Eraso is 
scheduled to discuss the board’s interest in academic labs 

Chemical Hygiene 
Plan Violations 
An internal investigation 
determined that Texas Tech 
University violated many of its own 
policies and procedures. Some of the 
findings were as follows: 

The chemistry department did not 
• Implement university health and 
safety policies 
• Maintain a current list of OSHA-
regulated substances 
• Ensure that personal protective 
equipment was worn in laboratories 
• Appoint a department chemical 
hygiene coordinator 
• Train employees 
• Maintain availability of material 
safety data sheets 
• Develop a department-specific 
CHP (which led to other violations, 
including a lack of standard 
operating procedures and policies 
for reducing chemical exposure) 
The principal investigators did not 
• Ensure that containers were 
properly labeled 
• Perform a hazard determination of 
chemicals generated in the lab 
• Ensure that workers knew and 
followed chemical hygiene rules 
• Prepare written procedures for use 
of carcinogens 
• Conduct regular chemical hygiene 
and housekeeping inspections 
• Ensure that adequate facilities and 
training were available for use of lab 
materials 

http://angelfirepyro.com/page6.html
http://www.lanl.gov/
http://www.lanl.gov/
http://angelfirepyro.com/
https://www.llnl.gov/
https://www.llnl.gov/
http://www.lrl.state.tx.us/scanned/govdocs/George%20W%20Bush/1995/GWB95-8.pdf
http://www.lrl.state.tx.us/scanned/govdocs/George%20W%20Bush/1995/GWB95-8.pdf
http://www.osha.gov/
http://www.osha.gov/
http://www.csb.gov/
http://www.csb.gov/
http://pubs.acs.org/cen/government/88/8805gov1.html
http://pubs.acs.org/cen/government/88/8805gov1.html
http://www.csb.gov/about/boardmember.aspx
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and give an update on its TTU investigation in a talk during the Presidential Event on Laboratory Safety 
on Tuesday, Aug. 24, at the ACS national meeting. 

The investigation results released so far have prompted changes in safety protocols and programs at TTU 
from the lab to the institutional level. At the lab level, Hope-Weeks told TTU investigators in January that 
she planned to have each of her students write up experimental protocols, which both she and EH&S 
officials would review. Once the protocols were finalized, Hope-Weeks and the students would sign them, 
and copies would be kept in the lab for all to review. Hope-Weeks also said she planned to have students 
sign a contract that they would abide by lab rules or risk being dismissed from her group, according to the 
interview summary. 

The Hope-Weeks lab is also now equipped with blast shields and a safe for storage of energetic materials, 
TTU’s Young says. Brandon Weeks’s lab has developed a standard operating procedure for logging and 
transporting energetic materials. 

In addition to addressing the CHP violations, the university appointed a working group to review lab 
safety policies and training compliance. Chaired by Young, the group released its report in July (C&EN 
Online Latest News, July 23). The group’s recommendations included that TTU establish a 
university-wide research safety committee, commission an outside panel to review the university’s safety 
culture, identify research programs that require more than usual monitoring, develop or expand roles of 
ombudsmen to include safety, and add safety information to faculty annual reports and tenure and 
promotion packages as well as undergraduate research reports, master’s theses, and doctoral 
dissertations. 

University officials subsequently established the safety committee and charged it with implementing all of 
the working group recommendations. Young is chair of the committee; the EH&S department will also 
start reporting to her on Sept. 1. 

Research safety will also be a cornerstone of the university’s responsible conduct of research (RCR) 
program, Young says. RCR training is now required for all undergraduates, graduate students, and 
postdoctoral researchers supported by National Science Foundation grants. The National 
Institutes of Health requires similar training for researchers receiving grants for research training, 
career development, or research education. 

The incident has also prompted DHS to set up a safety oversight program for projects it funds. “I was a 
combination of hurt and furious” in response to the TTU incident, says Matthew Clark, director of 
university programs at DHS. “I don’t want to see it happen again on my watch.” 

The risks involved in DHS-funded research go beyond energetic materials, Clark says. DHS is also 
concerned about things such as researchers doing surveys in foreign countries. “I don’t want lab accidents, 
and I also don’t want one of my researchers kidnapped in Pakistan or Indonesia,” Clark says. “We have to 
make sure that, whatever type of research is done, people have adequate protocols.” 

Although DHS has always required that researchers follow university rules and any federal regulations 
that might apply to their work, the agency had never asked researchers to prove they were doing so, Clark 
says. Most DHS money is awarded through 12 Centers of Excellence, such as Northeastern’s ALERT, and 
those centers will now have to set up review panels to oversee research safety at the 200 institutions 
involved in the consortia. The panels “will have to go and look at the type of research being done at each of 
their subcontractors and make sure it meets the highest standard of safety,” Clark says. 

An ALERT team did investigate TTU, and Clark says the safety oversight program the center has put in 
place is the model DHS will ask other centers to emulate. ALERT staff did not respond to interview 
requests from C&EN, but according to the center’s website, the center has established a six-member safety 
review board that will annually review and edit ALERT safety protocols and standard operating 
procedures. The board will also visit each ALERT subcontractor annually to audit each institution’s safety 
program. 

The website also describes a “Safety Awareness Education Program” being created by the center, with an 
“Explosive Safety Protocols & Procedures” course to be offered every six months. Everyone participating 

http://pubs.acs.org/cen/news/88/i30/8830news7.html
http://pubs.acs.org/cen/news/88/i30/8830news7.html
http://pubs.acs.org/cen/news/88/i30/8830news7.html
http://www.depts.ttu.edu/vpr/downloads/lab-safety-report.pdf
http://www.nsf.gov/bfa/dias/policy/rcr.jsp
http://ori.dhhs.gov/education/index.shtml
http://ori.dhhs.gov/education/index.shtml
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in ALERT is to attend the course within six months of joining the program and at least every other year 
afterward. 

Eighmy hopes that ultimately TTU will come out of the incident, investigations, and reviews with a safety 
program based on best practices that can be a model for other institutions. “What you really need to do is 
promote a face-to-face, interactive, solution-based training and culture,” Eighmy says, adding that if 
safety is not treated as important, it won’t be considered important. “The private sector gets this, and the 
government labs probably get this, but universities are late to the game about ownership of safety 
culture.” 

Additional reporting was done by Jeff Johnson. 
Chemical & Engineering News 
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