
IJBPAS, November, Special Issue, 2021, 10(11): 998-1010 
ISSN: 2277–4998 

 
 

 
998 

IJBPAS, November, Special Issue, 2021, 10(11) 

BIO ENVIRONMENTAL DEVELOPMENT AND PROPERTIES 

ANALYSIS OF MECHANONANO HEXANITROSTILBENE VIA 

MECHANOCHEMICAL PROCESS 

SACHIN GIHAR1*, M. VANITHA2, TASNEEM K.H.KHAN3, V. SAMUTHIRA 

PANDI4, BASSA SATYANNARAYANA5 AND S.PAVITHRA6  

1: Assistant Professor in Chemistry, VRAL Govt. Girls Degree College, Bareilly, India 

2: Associate Professor, Department of ECE, Saveetha Engineering College, Chennai, 

Tamilnadu, India 

3: Assistant Professor in Science & Humanities (Chemistry), Anjuman College Of 

Engineering and Technology, Sadar, Nagpur , Maharashtra, India 

4: Associate Professor, Department of ECE, Saveetha Engineering College, Chennai, 

Tamilnadu, India 

5: Assistant Professor in Chemistry at Govt. MGM PG College, Itarsi, affiliated to 

Barkatullah University, Bhopal, Madhya Pradesh, India 

6: Assistant Professor, Department of ECE, Velalar College of Engineering and 

Technology, Erode-638012, Tamilnadu, India. 

*Corresponding Author: Sachin Gihar; E Mail: gungunpapa15@gmail.com 

 

https://doi.org/10.31032/IJBPAS/2021/10.11.1086  

ABSTRACT 

A mechanochemical technique without an organic solvent was effective in making 

nano-hexanitrostilbene pieces, which could be considered a green technique. The volume, 

shape, specific area, crystal state, heat breakdown qualities, contact sensitivity, & short-

period shock initiation sensitivity of the particles were all characterized & evaluated. Milling 

Hazardous and Noxious Substances has a diameter of about 89.2 nm, a tight size distribution, 

and also no particle aggregation. The change of thin Hazardous and Noxious Substances 

sheets with a 1dimensional nano-structure to 3D nano-particles could be seen as the nano-
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Hazardous and Noxious Substances formation mechanism. The contact sensitivity of nano-

Hazardous and Noxious Substances particles is substantially higher & lower than that of 

purified Hazardous and Noxious Substances, demonstrating their superior safety features. 

When comparing the outcomes of the short time shock initiation sensitivity to those of 

Hazardous and Noxious Substances-IV, 50 percent and 100 percent initiation voltages were 

lower, showing higher starting sensitivity. 

Keywords: Mechananochemical; Hazardous and Noxious Substances; Milling Techniques; 

Scattering strength; Bio-Environment 

INTRODUCTION 

Hexanitrostilbene, usually referred 

to as Hazardous and Noxious Substances or 

JD-X is a common high-temperature 

explosive. Hazardous and Noxious 

Substances are commonly employed as an 

active constituent in high thermal stability 

charges where they could be exposed to 

high temperatures owing to their great 

thermal durability [1–3]. Hazardous and 

Noxious Substances had numerous classes 

according to United State military 

specifications, including Hazardous and 

Noxious Substances-I, Hazardous and 

Noxious Substances-II, and Hazardous and 

Noxious Substances-IV. Hazardous and 

Noxious Substances-IV is an ultrafine-sized 

substance with such a total area of 5.0 - 

25.0 m2/g that has been shown to being a 

shock, concussion, temperature, and 

abrasion insensitive, and susceptible to 

short-term shock. As a result, it's been 

utilized as the primary charge for exploding 

foil catalysts, also known as detonators of 

slapper [4]. 

Hazardous and Noxious 

Substances-IV must be crash precipitated 

using Hazardous and Noxious Substances-

II that has been re-crystallized by 

Hazardous and Noxious Substances-I, 

according to the American standard 

military MILE- 82903. [5] Utilized an 

ultrasonic therapy solvent / nonsolvent 

approach to minimize the dimension of 

Hazardous and Noxious Substances & 

utilized Nuclear Magnetic Resonance and 

Gas chromatography-mass spectrometry 

analysis to assess solvent pollution. The 

high amounts of solvents were bound 

would raise the expense & contamination, 

which had previously been a barrier 

towards its processing. 

 The mechanochemical 

approach, which does not utilize an organic 

solvent, was recently employed to 

manufacture nano-sized explosives 

particles [6]. Hazardous and Noxious 

Substances were ground into nano-sized 

explosives particles using a global grinding 

machine in this study. The shape, particle 
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volume, crystal variety, contact sensibility, 

temperature decomposition characteristics, 

& short-period shock initiation power of 

nano-Hazardous and Noxious Substances 

particles have all been studied & 

characterized [7-9]. 

METHODS 

Shanxi Beihua Guanlv Chemical 

Corporation, Limited supplied basic 

Hazardous and Noxious Substances. 

Tianjin Hengxing Chemical Reagent 

Company issued the ethanol of AR grade. 

Tianjin Tianda Chemicals Corporation 

limited, provided dimethylformamide - CP, 

methyl alcohol - CP, & 1,4-dioxane - CP. 

We made filtered water inside our 

laboratory. To begin, basic Hazardous and 

Noxious Substances were filtered using the 

procedure described in the earlier 

publications [10-12]. Secondly, 10 

gram purified Hazardous and Noxious 

Substances, 100-gram grinding ball (0.1-

0.2mm), & 100-gram water were supplied 

to 4 grinding containers, each of which was 

mounted on the grinding machine's 

rotation. Finally, the grinding tank's 

revolution velocity was measured to 

300RPM before it was mounted on the 

global milling machine. The grinding tank 

yielded a yellowish suspension following 5 

hours of grinding [13]. Then, the 

suspension was sonicated to eliminate the 

zirconia balls from the solution. The dried 

Hazardous and Noxious Substances 

particles were obtained via cleaning & 

freeze-drying. 

The milling Hazardous and Noxious 

Substances specimens' short-period shock 

initiating sensitivities were tested using an 

electronically exploding metal foil driven 

flyers plate created in the lab. Figure 1 

shows a schematic of a testing setup 

utilized to investigate short-period shock 

initiation sensitivities. The initiation limit, 

also known as the initiation volt/initiation 

power, had been used to assess Hazardous 

and Noxious Substance's ability to initiate. 

The 50 percentage or 99.9percentage 

probability initiation volt & initiation 

power value was calculated using the up & 

down technique as well as statistical 

techniques of sensitivity testing. 

OUTCOMES AND DISCUSSION 

A scanning electron microscope 

was used to examine the shapes of pure 

Hazardous and Noxious Substances as well 

as milled Hazardous and Noxious 

Substances specimens, as well as the 

findings, were visualized in Figure 2. Pure 

Hazardous and Noxious Substances 

particles were formed among many narrow 

pieces of cardboard nanostructures with an 

entire length of too many10 of microns, as 

seen in Figure 2(a). The surface 

morphology was very homogeneous as well 

as varies from roughly 100 to 200 nm, as 
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shown in the enlarged scanning electron 

microscope pictures in Figure 2(b). 

Whenever Hazardous and Noxious 

Substances rocks were precipitated using 

DMF solution, it appears that certain solid 

surfaces were The Hazardous and Noxious 

Substances nanoparticles in Pictures 2(c) as 

well as 2(d) were mechanically milled into 

several small polygonal grains that have 

been equally dispersed as well as spaced at 

roughly 100nm. The grinding stones could 

crush as well as decrease the molecular 

weight on the breadth vector on anything 

because the thick of the pure Hazardous 

and Noxious Substances film would be less 

than 200nm. As a result, grinding 

Hazardous and Noxious Substances 

nanoparticles vary from several other round 

explosion nanoparticles in that they 

decrease molecular weight in 3 dimensions 

simultaneously. blocked for growing.  

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

Figure 1: A diagram of the experimental setup for determining shock initiation sensitivity for short duration shocks 
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Figure 2(a): Depicts the particle diameter 

bends of grinding Hazardous and Noxious 

Substances particles, what is the 

proportional percentage share of the 

average diameter, and what would be the 

measured participation. Figure 2(b) shows 

that perhaps the average size was 89.2nm, 

with a range of approximately 190 nm. 

Hazardous and Noxious Substances 

particles are ground in a bimodal 

distribution structure with a restricted 

range. The findings agree well with those 

of the scanning electron microscope 

observation. 

X-ray particle diffract has been used 

to examine the diffraction patterns of 

filtered as well as milled Hazardous and 

Noxious Substances particles, as well as the 

findings, were seen in Figure 3(c). Figure 

3(d) shows refined Hazardous and Noxious 

Substances with sharp patterns at 8.33°, 

16.70°, 17.90°, 19.91°, 23.63°, 28.50°, as 

well as 34.01°, sequentially, assigned to 

crystallographic planes (2, 0, 0), (4, 0, 0), 

(2, 1, 0), (1, 1, 2), (4, 1, 2), (2, 1, 3), & (8, 

0, 0). (PDF Card 00-044-1629). 

 

 
Figure 3: Diffraction pattern of milled Hazardous and Noxious Substances 

Figure 3 shows the diffraction 

pattern of milled Hazardous and Noxious 

Substances, which are quite similar to that 

of pure Hazardous and Noxious 

Substances. The sharp peaks of milled 

Hazardous and Noxious Substances, on the 

other hand, were lower as well as greater 

than either pure Hazardous and Noxious 

Substances, which would be attributable to 

the reality that sharp peaks decrease as well 
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as vanish as the particle size is reduced 

[14]. In the meantime, during grinding, the 

scattering strength of cutting Hazardous 

and Noxious Substances at 17.90°, 19.91°, 

23.63°, as well as 28.50° was enhanced. 

That was most likely due to the inversion 

symmetry generated by the powder 

metallurgy action. Such differences 

indicate that the crystalline shape of 

Hazardous and Noxious Substances was 

altered during the mechanical alloying 

grinding. 

The breakage process may be 

determined by integrating the information 

of the scanning electron microscope as well 

as X-ray powder diffraction, as shown in 

Pic.4. The container's spinning provides 

angular momentum to the interior 

ingredients, which could cause the 

exploding nanoparticles as well as grinding 

stones to clash. 

  The skinny Hazardous and Noxious 

Substances layers control of a single 

nanowire were crushed into multiple 

3D nanoparticles, as shown by the 

topologies in Figure 4. The width of 

Hazardous and Noxious Substances layers 

in the X and Y directions was decreased 

among many micrometers to less than 100 

nm using the mechanical alloying grinding 

technique. Therefore, in certain grinding 

conditions, the width in the Z-axis hits the 

boundary of disintegration. As a result, 

transverse fracture allows Hazardous and 

Noxious Substances disintegration to occur, 

resulting in rock aspect alterations. The 

solid surfaces (corresponded XY plane) 

were separated into different nanostructure 

aspects, which could reduce the strength of 

dispersion on such surfaces. At almost the 

same period, due to the growing number of 

particles, the side surfaces of Hazardous 

and Noxious Substances structures have 

expanded noticeably. As a result, the 

degree of the dispersion upon that increased 

serum. Those findings correspond to the 

variations in the X-ray powder 

diffraction pattern exactly. Its huge XY 

aspect of refined Hazardous and Noxious 

Substances corresponds to the strong sharp 

patterns at 8.33°, 16.70°, as well as 34.01°, 

which belong to crystallographic planes (2, 

0, 0), (4, 0, 0), as well as (4, 0, 0), 

respectively (8, 0, 0). The scattering 

strength for 8.33°, 16.70°, as well as 

34.01°, reduced between 1338, 460, as well 

as 723 into 141, 144, but also 102 

whenever the XY aspect has been 

shattered. The Z face only with 

characteristic patterns at 17.90°, 19.91°, 

23.63°, as well as 28.50° was created, as 

well as the dispersion challenging from 

271, 173, 140, as well as 194 to 411, 420, 

572, & 272. As a result, the mechanical 

alloying activity of Hazardous and Noxious 

Substances could be separated into two 
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steps: exfoliate into a layer as well as 

exfoliate into a multilayer. 

Figure 5 shows the charge and 

discharge trends of grinding Hazardous and 

Noxious Substances nanoparticles. 

Grinding Hazardous and Noxious 

Substances yielded BET as well as 

Langmuir SSAs of 14.75 m2/g as well as 

21.62 m2/g, accordingly, as these are 

smaller than even the SSA published [15]. 

Recrystallization of fine Hazardous and 

Noxious Substances nanoparticles into 

volatile liquids would be a regular 

occurrence. The remaining fluids including 

fizzing were easily introduced in the solid 

during the solidification process, forming a 

solid fault that could enhance the SSA of 

Hazardous and Noxious Substances 

nanoparticles. The particle flaws were 

broken during the grinding process, as well 

as the hole size was measured at 1.464 nm. 

The ratios of a, b, while c for Hazardous 

and Noxious Substances solid were 2.2326 

nm, 0.5571 nm, as well as 1.4667 nm, 

sequentially,  to Hazardous and Noxious 

Substances stone information in PDF File 

in Pearl 9. As a result, the particles size was 

identical to that of a single entity particle. It 

is either a zero pore or a pore in a 

unicellular organism. 

Report on the temperature 

To understand the major source of 

energy features for pyrotechnics, it must 

have been critical to investigate the 

experimental and theoretical variables [16]. 

Differential scanning calorimetry spectra of 

pure as well as milled Hazardous and 

Noxious Substances were generated and 

then used to estimate the dimensions 

presented in Figure 6 using various thermal 

speeds. The Differential scanning 

calorimetry waveforms for 150400°C could 

be seen in Figure 6 for improved 

visualization. The breakdown of both 

Hazardous and Noxious Substances 

specimens was an endothermic reaction. 

The 3 Differential scanning calorimetry 

visibilities that even as the warming rate 

was high form 5 to 20°C/min, the 

dissolution overall heat production rise. 

The trend seems to be in line also with a 

formula that has been stated. When 

examining the bends in Pictures 6(a) as 

well as 6(b), it is clear that the maximum 

temperature doesn't vary significantly 

within every bend at the very same 

temperature increase. Each Differential 

scanning calorimetry curve has a minor 

sharp endothermic well before large 

exergonic dissolution point, which 

correlates to the boiling temperatures of 

milled Hazardous and Noxious Substances 

as well as pure Hazardous and Noxious 

Substances, accordingly. At a temperature 

increase of 5°C/min, the highest thermally 

activated maximum of milled Hazardous 
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and Noxious Substances is 319.31°C less 

than pure Hazardous and Noxious 

Substances (319.91°C). The fundamental 

explanation seems to be that at cooler 

altitudes, the hard surface temperature 

might achieve a strong balance, as well as 

the dispersed phase having less lattice 

energy could break its crystalline phase. As 

a result, the freezing temperature of milled 

Hazardous and Noxious Substances 

containing nanoparticles was sufficiently 

low Hazardous and Noxious Substances 

containing bigger molecules. The activation 

energy, as well as matching pattern, were 

calculated using the Kissinger formula [17], 

as well as the outcomes. Eaof pure 

Hazardous and Noxious Substances, as well 

as milled Hazardous and Noxious 

Substances, are 179.61 kJ/mol as well as 

190.04 kJ/mol.  Eaof grinding Hazardous 

and Noxious Substances rises by 10.43 

kJ/mol when compared to plain Hazardous 

and Noxious Substances, implying that the 

breakdown process of Hazardous and 

Noxious Substances following milling 

would become harder as well as Hazardous 

and Noxious Substances melting 

temperature improves shown in Figure 6. 

Sensitivity to Shock Initiation 

Studies of contact responsiveness, 

as well as limited-time stress starting 

responsiveness, were done to study the 

service quality of pure Hazardous and 

Noxious Substances with milled Hazardous 

and Noxious Substances, as well as the 

findings were reported in Table 1 

illustrates the types of experiments where 

grinding Hazardous and Noxious 

Substances does have a greater height of 

the ball (H 50) versus filtered Hazardous 

and Noxious Substances. What happens 

when nanoparticles with a smaller volume 

as well as fewer flaws have a lower power 

reactivity. 

 

 
Figure 4: The development of milling HNS is seen in this diagram 
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.  

Figure 5: HNS curve obtained via ball milling 
 

 

Figure 6: Temperature Vs Heat Flow of Thermographs  
 

 
Figure 7: HNS samples' susceptibility to short-term shock irritation 
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Table 1: Impact Sensitivity of Purified HNS and Milling HNS 

Examples 
Sensitivity of Impact 

Average 
Exp. Group 1 Exp. Group 2 Exp. Group 3 

HNS Purified 85 87 88 86 
HNS Milling 96 97 97 97 

 

Amplifier fees were a level of requirements 

by a flier in the in-line controlled starter 

motor. Whenever the flier collides with 

both the battery area, a greater force of the 

explosion with a short burst could explode 

the battery. As a result, the explosion 

employed in the banger detonator's brief 

shockwave starts responsiveness would be 

a significant quality indicator. The power 

factor, as well as power, were evaluated as 

well as estimated at 50percent as well as 

100percent start chance, respectively, as 

well as the results were summarised in 

Figure 7. For reference, the Hazardous and 

Noxious Substances -IV results again from 

the ionic liquid phase transformation 

method also were presented. 

The 50 percent, as well as 100 

percent, start values of grinding Hazardous 

and Noxious Substances were 1205 V as 

well as 1407 V, correspondingly, and these 

are over 100 V less than either Hazardous 

and Noxious Substances -IV, as shown in 

Tab.7. The 100 percent start power could 

be estimated using the analytical expression 

of the capacitor (see (1)). Grinding 

Hazardous and Noxious Substances 

collections had a smaller 100 percent start 

power as Hazardous and Noxious 

Substances -IV or the 100 percent starting 

power of grinding Hazardous and Noxious 

Substances specimens seems to have a 

lesser power by around 20% than 

Hazardous and Noxious Substances -IV, 

suggesting stronger short-range stress 

starting responsiveness. 

𝑬𝒏𝒆𝒓𝒈𝒚 =  
𝟏

𝟐
 𝑪𝒂𝒑𝒂𝒄𝒊𝒕𝒂𝒏𝒄𝒆 ×  𝑽𝒐𝒍𝒕𝒂𝒈𝒆𝟐    (𝟏) 

A pressure phase could be used to 

illustrate an additional destructive flier 

start. The gaps between Hazardous and 

Noxious Substances nanoparticles were 

exposed to compression process to enhance 

the temperatures underneath the impact of 

the flier. The "access point" develops 

whenever the temperatures of the "popular 

spot" surpass the threshold. The diameter of 

the "popular spot", as well as the number of 

respondents to exploding components, 

would both be believed to be influenced by 

the particulate matter of dynamite. To 

demonstrate extra damaging flyer initiation, 

a compression stage might have been used. 

To increase the pressures under the contact 

of the flyers, the spaces among Hazardous 

and Noxious Substances particles were 

compressed. Whenever the temperature of 

the "famous place" rises over the level, the 

"network device" emerges. The size of the 

"famous place," and the amount of bursting 
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element responders, are thought to be 

impacted by explosive particulates. 

CONCLUSION 

Fine Hazardous and Noxious 

Substances films having even one nanowire 

were transformed towards three-

dimensional nanoparticles with such an 

average diameter of 89.2 nm with both the 

assistance using mechanical alloying 

innovation. Since no liquid product was 

needed in the machining operation, that 

method was beneficial for the planet and 

also has a cheaper price than the precipitate 

procedure. The Hazardous and Noxious 

Substances nanoparticles were resistant to 

temperature as well as contact stimuli (they 

were 10.5cm taller), and that they are 

susceptible to brief shocks (the 100 percent 

initiation power was about 20 percent 

lower). That implies that higher grinding 

Hazardous and Noxious Substances was 

ideal for use as the reinforcing material in 

the EFI initiating program's enhancer. 
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