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Synthesis and Characterization of a Novel 
Nitrotoluene Polymer: TNTP

Abstract: The attractive physical properties and widespread availability of 2,4,6-trinitrotoluene (TNT) make it a popular 
commodity chemical. In accordance with the maxim that longer things are more appealing (e.g., hair, waterfalls, bananas), it 
stands to reason that polymerising TNT should improve its utility. Herein, we report the first synthesis of poly(TNT), and an 
appraisal of its properties and commercial potential. 

Introduction 
TNT (2,4,6-trinitrotoluene, 1) is a pale-yellow solid under 
standard conditions and is occasionally used as a reagent in 
chemical synthesis. It is best known as an explosive, popularized 
by many mainstream games including Minecraft, Angry Birds, 
and Fortnite.1 There is no reason why such an exciting molecule 
should not be polymerized and utilized on an industrial scale.  

Synthetic route 
Raw material acquisition was accomplished by purchasing TNT 
solution (1 mg/mL) from Singma-Aldich for a mere £37.90 per 
1.2 mL.2 Our department supplied funds for over a litre of this 
solution, but the delivery tuk-tuk regrettably exploded on the 
way, leaving us with a reduced quantity of starting material and 
fingers. Undeterred, we devised a strategy to polymerise 1. 
Such a sterically congested substrate presents a challenge to 
conventional polymerisation reactions, so we selected a Suzuki-
Miyaura cross-coupling polymerisation strategy.  

We began by subjecting TNT to a Wungsten borylation (Fig. 1A) 
which delivered 2 in gratifying yield. Density dysfunctional 
theory indicated that a Friedel-Crafts halogenation of 2 would 
only proceed if it were heated to the surface temperature of the 
sun, so instead we employed the selectivochlorinase enzyme to 
chlorinate 2 under mild conditions. We thus obtained monomer 
3 in excellent yield, in two steps from the commercial precursor.  

Polymerisation was accomplished by nuking the monomer in 
nitrobenzene, in the presence of base and an 8th-generation 
Cluckwald-Birchtwig catalyst 4 (Fig. 1B, 1C). To comply with all 
OH&S requirements, the reaction was conducted behind a blast 
shield, inside a Kevlar box sheathed in bubble wrap under a 
bathtub in a disused quarry. Careful monitoring of temperature 
is essential to supress undesirable side-reactions, such as 
destructive elimination (Fig 1D).  

TNTP (5) was obtained as an angry looking red goop in 
satisfactory yield (69%, m.p. 2460 oC), and was characterised by 
spectroscopy and microscopy (vide supportus). Contrary to our 
expectations, 5 is extremely stable, and shows no indication of 
being an energetic material.  

Material analysis 
1H and 13C NMR spectra of 5 exhibit a multitude of signals, 
indicating the presence of every nuclear environment known to 
man (Fig. 2). Therefore, it is reasonable to assume that TNTP will 
have the combined properties of every material ever 
developed. The very high melting point of this polymer also 
demonstrates the extreme thermal stability of TNTP. 

A TEM of the polymer was obtained after the product ceased 
dissolving our glassware. The micrograph showed a cubic unit 
cell which was distorted in areas closer to the edge (Fig. 3A).  

Figure 1: A) preparation of monomer 3 from TNT (1). B) The optimal 
ligand and catalyst system for the cross-coupling polymerisation of 3. C) 
Polymerisation reaction conditions. Average molecular weight of the 
product indicates a chain length of ~40 units. D) simplified catalytic cycle 
for polymerisation of 3. Destructive elimination is an undesirable side-
reaction. 
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Figure 2: 1H (top) and 13C (bottom) NMR spectra of TNTP (5). 

Figure 3: TEM images of TNTP.  

This is consistent with a polymer that is both malleable and 
resistant to compression. The TEM also shows blocky particles 
in linear close-packed arrangement. Differentiation of phases 
occurs to produce foliation with an ABAC stacking distribution. 
Foliated materials often display high flexibility in their 
properties owing to the common phenomenon of quantum 
tumbling, where different layers can slide over one another 
such that the layer with the most favourable electrostatic 
interactions with its surroundings is faced outwards. For TNTP, 
the A layer is neutral, B layer is highly hydrophilic, and C layer is 
highly hydrophobic. Thus, poly(TNT) is both an excellent 
adhesive and non-stick material. In the very centre of the 
sample, a poorly resolved area with short-range ordering was 
observed, with an apparently distinct composition from the 
bulk of the material (Fig. 3D). All attempts at characterising this 
domain by X-ray fluorescence have resulted in decomposition 
of the polymer into gaseous benzene.  

TNTP also exhibits extreme tensile strength. We tested this by 
securing one end of the polymer to a 10 L bottle of chloroform, 

then yanking the other end. Even when just a single chain 
(diameter = 24.6 Å) was used, the polymer did not break. 
Compared to silk (the strongest natural fibre), which has a 
diameter of 10 µm,6 TNT polymer is stronger by a factor of 
41000. These observations can be rationalized by considering 
the structure of 5: the chain of aromatic rings keep the molecule 
planar, and since aromaticity is stabilizing, the more benzenes 
in a molecule, the more stable it is.7 Thus, TNTP is so stable that 
it is physically, chemically, emotionally, mentally, and spiritually 
inert.  

Applications 
This impressive suite of physical properties makes TNTP a 
promising candidate for a wide range of industrial applications. 
As an adhesive, TNTP could be utilised as a long-hold hair gel 
and no-smudge mascara. The red hue of the polymer also acts 
as a natural dye, thus eliminating the need for harmful additive 
colourants. The authors envision a massive spike in the 
popularity of red hair and eyeshadow, as TNTP is also entirely 
vegan, and studies have shown that red is the most attractive 
colour to have on a face.4 

Since TNT itself is a popular starting material for many 
pharmaceutical compounds,5 it would be reasonable to assume 
the same for its polymeric form. Extra steps would be required 
to break the polymer down for further synthesis, but the 
advantages far outweigh the deadly consequences.  

The extreme tensile strength of TNTP means it can be useful for 
tying things up. Its natural red colour also adds to the cosmetic 
effect, particularly to spice things up in the bedroom. It can also 
be used as a bungee cord spring, self-heating hammock, 
unbreakable scrunchie, and as a spicey packing foam (Fig. 4). 

Figure 4: Mock-up of cosmetic and practical products incorporating 
TNTP.  

Conclusion 
The synthesis of TNTP is a hair-raising experience with ample 
capacity for spontaneous limb truncation and legal 
ramifications. None the less, the product was found to be a 
valuable and versatile material with scope for application in 
cosmetics, packaging, and pharmacology.  
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