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Why TATB Synthesis?

� Former production method produces undesirable waste 
(trichlorobenzene route)

� TATB from Royal Ordnance currently unavailable to US 
DoD customers

� Development of an alternate route to ensure uninterrupted 
supply of TATB for needed applications

� environmentally acceptable waste streams

� cost-competitive product (vs. current TATB)

� uncomplicated and robust process in transition to production
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TATB Advantages

� TATB potentially a major player as an energetic material for achieving 
IM compliance 

� High density - 1.93 g/cm3

� High thermal stability – decomposes well above 300°C

� Low shock sensitivity

� TATB is already qualified in a number of systems

� Annual usage roughly 10,000 lbs/yr
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690015TNT

87507.5RDX

76000.2Nitroglycerine

Confined detonation velocity 
(m/s)

Impact sensitivity (N m)Compound

Source: Rudolf Meyer,  Explosives (3rd edition), 1987, VHC Publishers, New York.
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� Phloroglucinol process first reported in the UK by Bellamy, 
Golding, and Ward

� Further developed under US Navy Mantech effort over a period 
of 28 months

� Phase I – route development/lab scale

� Phase III – process development/production scale

� Lab scale to pilot scale activities documented at past IM/EM 
meetings

� Process as initially developed was three-step, three-reactor

� Required extensive operator handling of live materials

� Through November 2005, TETNB step scaled to production level
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Pilot Plant Incident

� At 10:45 pm on February 14, 2005, a fire occurred in R&D 
laboratory building M-590 at the ATK Thiokol Promontory 
campus

� Two laboratory technicians were transferring the explosive 
compound TETNB from a filter tray into 5-gallon plastic buckets

� One of the technicians was killed, the other severely burned

� The project was suspended for the majority of 2005 pending 
investigation, facility rebuilding/modifications

� Revisited the TNPG to TATB process resulting in significant 
improvement both safety and process-wise

� Implemented several safety improvements to facility as well
� One of the biggest is a remotely operated filtration/wash/collection 

system
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TATB Process Modifications

� Modifications focused on two key elements:

� Increased safety

� Improved product purity

� Modifications targeted to minimize negative program impact

� Timeline

� Process robustness
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Nitration
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� Most significant process change 
was implementation of remote 
filtration equipment

� Reaction quite robust and easily

scalable

� Over 3,000 lbs. of TNPG 
produced

� Pilot plant yields typically ³ 90%

1.86 J (mass ignition @ 8 
J)

Electrostatic discharge 

800 @ 8 ft/sABL friction (lbs)

1.8ABL impact (cm)

TNPGSafety Test

Small scale safety data
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R = Me, Et, Pr

1.5 - 8 J (no mass 
ignition)

800 @ 8 ft/s
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Safety Test

Small scale safety data

� A single-reactor process for the conversion of TNPG to TATB has 
been developed

� Increased safety – less operator exposure to EM

� Improved material purity

� Process yields are typically >90% from TNPG

� Process flexibility allows for control of TATB particle size
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18.5, 24.6, 35.4590-04-0158

2.9, 4.3, 6.8346-04-005

Particle size ( � m)

(10, 50, 90%)

Lot number

40.4, 69.7, 94.6346-05-014

4.3 � m

24.6 � m

69.7 � m

� TATB produced from this process

possesses excellent thermal stability
� DSC onset 376°C

� TATB particle size control achieved
� Important since TATB not easily 

recrystallized

TATB Characterization
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TATB Characterization
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UV spectra of TATB and ADAP

� HPLC/MS used to identify impurities
� ammonium diaminopicrate (ADAP) and 1-ethoxy-3,5-diamino-2,4,6-

trinitrobenzene are the only identifiable process impurities

� ADAP well characterized; high thermal stability, low shock sensitivity

� TATB purity has been improved through scale-up
� Initial scale-up work produced TATB of avg. purity = 96%

� Current scale-up efforts produce TATB of avg. purity = 98%
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� A novel process for producing TATB from phloroglucinol has been 
transitioned from the lab to the pilot plant level

� Incident has resulted in considerable improvements to process safety and 
quality

� The phloroglucinol process reduces the environmental impact of TATB 
production when compared to the traditional trichlorobenzene route

� TATB particle size control possible via the current route

� The TATB produced under this effort will undergo extensive testing and 
evaluation at the completion of the program

Conclusions


