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Abstract 
This study focuses on   the   effects of   cyclonite T4 on the immediate 

environment.  The instrument used for the data collection was the 

questionnaire and the respondents comprised two hundred selected 

individuals from workers in the vicinities of army bases and the general 

population around military bases across the globe.  The data obtained were 

analyzed using simple percentages and tables. Finding revealed that the 

cyclonite T4 is a chemical name of explosion.  Structure, chemical product 

that does not occur naturally in the environment but through military 

applications and industrial technologies that causes effects of long-term 

365 days, then low-level exposure to RDX  which gave birth to adverse 

health outcome. The   RDX properties as a guide to remediation.  In cases 

of novel technologies entering into contested social spaces, public 

engagement can be useful to inform broader policy debates as part of 

mitigation.   It was recommended that workers in the vicinities of army 

bases and general   population around military bases should be encouraged 

to attend seminars, workshops and public debates or lectures organized by 

government, societies and organizations.  These organizations should 

endeavour to enlighten every worker and individuals in the vicinities of 

army bases to be steadfast in the knowledge of what causes cyclonite T4 

and health implications as regards the importance of their knowledge 

should be able to protect and safeguard them to avoid victim of adverse 
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health effects of cyclonite T4.  RDX, hexogen, TNT and other industrial 

chemicals on the immediate environments, government and industrial 

technologies operators should be able to improve the welfare and 

livelihoods of those workers in the vicinities of army bases and individuals 

residing along military bases – military operations and industrial 

technologies should endeavour to advance operations in order to minimize 

adverse health effects in the course of their services and operations.  

Government should make rules and regulations in regards to the activities 

that responsible for cyclonite T4 RDX, hexogen.  TNT henceforth there 

should be adequate remediation measures in order to improve quality of 

life and maintain environmental standard.  Activities that cause cyclonite 

T4, RDX, hexogen and TNT and industrial chemical usages should followed 

environmental principles and obeyed environmental law. 

 

Keywords: Cyclonite T4;   Environment; Hexogen; Health;  Chemical. 

 

 

Introduction 
RDX is the organic compound with 

the formula (02NNCH2)3.   In the 

1930’3, the Royal Arsenal, woolwich, 

started investigating cyclonite to use.  

RDX is the base for a number of 

common military explosives. RDX 

standards for Royal Demolition 

Explosive, the Primary hazard is from 

blast effect and not from Flying.  

(RDX) has been   widely rebased to 

the environment. The comprehensive 

environmental response, we do not 

know the effects of long-term, low – 

level exposure to RDX: cooking Fuel, 

and case reports of individuals 

ingesting RDX. Groundwater 

contamination from RDX was first 

reported in the late 1980s (Spalding), 

cyclonite, hexogen and T4, is a 

synthetic product.  What are the 

environmental impacts of RDX? This 

is a fact sheet which developed by the 

U.S. Environmental Protection 

Agency (EPA).  Federal Development 

Explosive, a cyclonite, hexogen and 

T4, is a synthetic effect of long-term, 

low-level exposure to RDX. (Funs, 

2016, p.45).  

Funs added that RDX, also known as 

cyclonite, hexogen, and T4 has the 

chemical Formula C3H6 N606.    RDX 

if come in contact can be sought 

immediate medical assistance, doctor.  

They cannot be used to determine 
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long-term health effects from RDX regulations on the transportation of 

explosives and the environmental trimethylenetrinitroamine. Research 

department explosive (also known as hexogen, cyclonite, T4 Royal 

Demolition). Trimethylenetrinitroamine (T4).  Special report on environmental 

endocrine   disruptions:  An effects Community Right.  To know Act (EPCRA) 

Comprehensive environmental Response cyclonite (C3Hb N606) CID 8490 – 

Structure. 

According to Rise (2012, as cited in James, 2013) Cyclonite (T4)  this is a fact 

developed by the U.S. Environmental Protection Agency – Cyclonite, hexogen 

and T4, is – a synthetic product that does not occur naturally on the environment 

but series of contaminant by military operation, mine, cyclonite, hexogen, and 

T4, is an explosive nitronmine which they used in military across the globe.  

The effects of long-term (365 days).  In addition, RDX is also known, but less 

commonly, as cyclonite, hexogen (particularly in Russian, French, German and 

German – influenced languages), T4, and chemically as 

cyclotrimethylenetrinitramine (4). In the 1930s.  The Royal Arsenal, woolwich, 

started investigating cyclonite to use against German U-boats that were being 

built with thicker hulls.  The aim and target was to develop an explosive more 

energetic than TNT.  For security reasons, Britain termed cyclonite as 

“Research Department Explosive” (RDX). 

RDX was widely used during World War II often in explosive mixtures with 

TNT such as Torpex. Composition B.  Cyclotols and Hb. RDX were used in 

one of the first plastic explosive.  The bounding bomb depth charges used in the 

“Dam busters Raid” each contained 6,600 pounds (3,000kg) of Torpex (8) the 

Tallboy and around slam bombs designed by Wallis also used Torpex. 

For Ali (2016) RDX is believed to have been used in several bomb plots, 

including terrorist plots. RDX is the base for a number of common military 

explosives. 

• Composition A: Granular explosive comprising of RDX and plasticizing 

way, such as composition A – 3 (97%RDX coated with 9% was (9) and 

composition A -5 (95.5 to 99.1% RDX coated width 0.95 to 1.54% 

steamic acid (10). 

• Composition B.  (as table mixtures of 59.5% RDX and 39.4% TNT with 

1% wax was desensitizers (ii). 
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• Composition C:  The original composition C was used in World War 1, 

but there have been subsequent variations including C – 2 C – 3, and C 

– 4, consists of RDX (91%) a plasticizers dioctyl sebacate (5.3%), a 

binder, which is usually polyisobutylene (2.1%), and oil (1.6%) (12). 

• Composition CH.6: 97.5% RDX, 1.5%, calcium stearath, 0.5% 

polyisobubglene and 0.5% graphite (13). 

• DBX (Depth Bomb Explosive):  castable mixture consisting of 21% 

RDX 21% ammonium nitrate, 40% TNT and 18% powdered aluminum 

developed during world war II, it was to be used in underwater munitions 

as a substitute for Torpex employing only half the amount of then – 

strategic RDX (3)(14) as the supply of RDX became more adequate.  

However, the mixture was shelved. 

• Cyclotols:  castable mixture of RDX (50 – 80%) with TNT (20 – 50%) 

designated by the amount of RDX TNT, such as cyclotol 70/30. 

• HEX:  Castable Mixtures of RDX, TNT, powdered aluminum, and D – 

2 wax with calcium chloride. 

• H – 6:  Castable mixture of RDX:  TNT, powdered aluminum, and 

paraffin wax (used as a phlegmatizing agent) 

• PBX:  RDX is also used as a major component of manypolymer – 

bounded.  Explosives (PBX), RDX – based PBXs typically consist of 

RDX and at least thirteen different polymer/co-polymer binders (15) 

Examples of RDX – based on PBX Formilations include, but are not 

limited to:  PBX – 9007, PBX – 9010, PBX – Limited to:  PBX – 9010, 

PBX – 9205, PBX – 9407, PBX – 9604, PBXN – 106,  PBXN – 3, PBXN 

– 6, PBX N -10, PBXN -20 PBX – 0280, PBX Type 1, PBXC – 116,  

PBX  AF – 108, exc. 

• Semetex (trade name) plastic demolition explosive containing RDX and 

PETN as major energetic components (16). 

• Torpex:  42% RDR, 40% TNT, and 18% powdered aluminum, the 

mixture was designed during world war II and used mainly in underwater 

ordnance (17) (Lumus, 2017, p.56) 

 

And,  James ( 2017) came up with the following propositions and stated that;  

Outside military applications, RDX is also used in controlled demolition to raze 

structures. (18) The demolition of the Jamestown Bridge in the U.S state of 
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Rhode Island was one instance where RDX shaped charges were used to remove 

the span (19). Synthesis:  RDX is classified by chemists, as a hexahydro – 1, 3, 

and 5 – triazine derivative.  It is obtained by treating the hexamine with white 

fuming nitric acid. 

 

Brief Report about Biological activities.  

The extensively used military explosive hexahydro – 1, 3, and 5 – trinitro – 1, 

3, and 5 – triazine (RDX) has widely released to the environment during 

production, usage, and disposal operations.  Toxic effects of RDX have been 

reported in terrestrial and aquatic receptors but investigations regarding the 

bioaccumulation potential of RDX in aquatic systems are scarce. 

According to the TSCA Inventory update Report (2006) the number of workers 

reasonably likely to be exposed in the industrial manufacturing, processing and 

use for cyclonite is 1000 or greater persons, data may be greater underestimated 

(1)  US EPA, Inventory update reporting (IUR) Non confidential 2006 IUR 

Records by chemical, including manufacturing, processing and use information 

Washington, DC: U.S.  Environmental protection Agency.  NIOSH (NOES 

Survey 1981 – 1983) this was statistically estimated that 488 workers none of 

those were female) were potentially exposed to cyclonite in the US (1).  

Occupational exposure to cyclonite may occur through inhalation and dermal 

contact with this compound at work places where cyclonite is produced or used.  

Monitoring data revealed that the population in the vicinity of army bases may 

be exposed to cyclonite via dermal contact with contaminated water (5 RC). (1)  

NIOSH:  NOES, National Exposure Survey, conducted from 1981 – 1983.  

Estimated numbers of employees potentially exposed to specific agents by 2 – 

digit standard industrial classification (SIC).  

The workers of the military bases were potentially exposed to cyclonite in the 

U.S and every other military base across the globe was affected by cyclonite. It 

is also showed  that the population in the vicinity of army bases may be exposed 

to cyclonite via dermal contact with contaminated water (SRC). The effects of 

cyclonite (T4) on the immediate environment will help us to know how 

cyclonite (T4) as result of military application and industrial technologies 

caused negative effects on the workers of the military bases and the general 

population in the vicinity of army bases through dermal contact with 

contaminated water (SRC). The cyclonite (T4) caused Health Hazard.  For 

instance, Exposure  Route inhalation, skin absorption, ingestion, skin and/or eye 
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contact symptoms’:  Irritation eyes, skin; headache, irritability, lassitude 

(weakness, exhaustation) tremor, nausea, dizziness, vomiting, insomnia, 

convulsions target organs: Eyes, skin, central nervous system (NIOSH, 2016). 

 

Purpose of the Study 

The primary purpose of the study is to examine the effects of cyclonite (T4) on 

the immediate environment. Specifically, the study will;  

1.  know how does cyclonite (T4) affect on our immediate envi? 

2. Find out how  the areas in which cyclonite T4 influence on our 

immediate environment. 

3.  Know whether chemical contain cyclonite T4 or not. 

4.  identify whether military application and technologies are the cause of 

cyclonite T4 on our immediate environment. 

5. Investigate whether Trimethylenetrinitroamine (T4), RDX, hexogen 

and TNT contains the same element as cyclonite (T4)? 

6. recognize if  cyclonite T4 located in the vicinities of military bases. 

 

Research Questions 

1. In what ways do cyclonite (T4) influence on our immediate environment? 

2.  How does cyclonite (T4) affect on our immediate environment? 

3.  Does chemical contained cyclonite (T4)? 

4. Does military application and industrial technology are the cause of 

cyclonite T4) on our immediate environment? 

5. Trimethylenetrinitroamine (T4), RDX, hexogen and TNT, are they 

contained the same element as cyclonite (T4)? 

6. Does cyclonite T4 located in the vicinities of military bases? 

         

Significance of the Study. 

 It is hoped that the result of this study will be useful to the workers of the 

military bases such as men, women, boys, girls, children, teachers, councilors, 

psychologists, scientists, nutritionists, environmentalists, administrators, and 

the general population in  the vicinity of army bases, understanding the effects 

of cyclonite (T4) by application and how to provide mitigating measures 

because military application and industrial technology is one of the most vital 

issues to be addressed as long as cyclonite (T4) could be found on our 

immediate environment. 
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Review of Related Literature  

Introduction  

This chapter discusses the various literatures that were consulted in the course 

of the study and the contributions of various authorities relevant to the study 

were reviewed. On this account, the followings are the major focus of this 

chapter: 

1. A comprehensive report on the effects of cyclonite (T4) on the 

immediate environment. 

2. The causes of cyclonite (T4). 

3. The effects of cyclonite (T4). 

4. Where cyclonite (T4) could be found. 

5. HISTORY OF CYCLONITE T4 (RDX). 

6. SUMMARY OF CONCLUTION. 

 

Comprehensive report on cyclonite (T4). 

15th April, 2009. Cyclonite/C3H6N606/C/D 8490-Structure chemical product 

that does not occur naturally in the environment but it has a result of military 

application. 

For instance, U.S. Environment protection Agency’s integrated Risk 

Information system (IRIS)/CASE REPORTS/Industrial workers exposed to 

RDX haven suddenly Recovery was eventually complete. 

RDX: Is an organic compound with the formula (OZNNCHZ) 3. It is a RDX is 

believed to have been used in many bomb plots, including terrorist plot.  

Synthesis hexogen. Svg The Woolwich or direct nitration process has at least 

two serious. 

Introduction: This fact sheet, developed by the US. Environmental Agency 

cyclonite, hexogen and T4, is a synthetic product that does  explosives, oils or 

waxes to make military effects of long-term, low-level exposure to RDX. This 

fact sheet developed the U.S Environmental protection Agency Department 

Explosive, cyclonite, hexogen and T4, is a synthetic especially at source areas 

that they have permeable effects of long-term, low-level exposure to RDX. 

Department of Environmental science and policy, university of south-mine, 

cyclonite, hexogen, and TV, is an explosive nitroamine which is used in 

synthesis and manufacture of RDX. The common military uses of RDX have 

been. Section 104(1) (13) of the comprehensive Environmental Response, 
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compensation, cooking fuel, and case reports of individuals ingesting RDX 

have been a direct effects on the fetus/pup Hexogen 5W; T4; hexahydro- 1, 3, 

5, -trinitro. Eral for missiles he was co-author of the Report secretary-General 

on mis. The complete range of processes that render weapons, ammunition, 

mines,  modern military secondary high explosives have good long-term 

stability. Contains low levels of HMX, because HMX is a by-product of RDX 

synthesis (Cataldoal 1987). It is seldomly used. 

Journals on Cyclonite T4 on the immediate environment: Still on fact sheet, 

development. Still on fact sheet, developed by the U.S Environmental 

protection Agency  Cyclonite, hexogen and T4, is a synthesis product that does 

not occur naturally. Journal of contaminant. 

RDX is an organic compound with the formula (OZNNCZ) Z. It is a white 

powdered Given the immediate need for RDX. The U.S Army ordnance, at 

Blandy’s request built an IDLH (immediate danger) RDX is also known, less 

commonly, as cyclonite hexogen (particularly in Russian, German and journal 

of Environmental protection Agency. 

U.S Environmental protection Agency’s Integrated Risk Information system 

(IRIS) In conclusion, RDX at sub lethal concentrations causes short-term 

negative effects. 

RDX is an explosive that is also a neurotoxin and implicated in adverse health 

outcomes or effects just because of its widespread use in. 

(By Michael K. Mack, Badulescu Personal communication, 2013) research on 

RDX, is an explosive that is also a neurotoxin and implicated in adverse health 

outcomes. Because of its widespread use in military and civilian operations, 

there is growing concern about potential environmental and health implications. 

One promising strategy of biozemediation involves genomic studies of soil 

microbes. These health concerns and technological issues intersect with social 

and political dimensions raising requestions about public responses to genomic 

technologies and the degree of environmental accounting expected form the 

military. In cases of novel technologies entering into contested social spaces, 

public engagement can be useful to inform broader policy debates. Public 

delibration, RDX, microbial genomics, pollution, military. On this report/ 

Introduction: Recognition of the intersection of social policy and science and 

technology has long been associated with calls for and attempts at various forms 

of public engagement. In this report, what precisely is mean by public 

participation and how processes for engagement are envisaged vary quite 
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dramatically (Funs, 2006;  Doherty and Einsiedei, 2012; Rowe and Frewer, 

2005).  

A tension in these discussions has been whether public engagement is seen as a 

largely unidirectional effort at educating lay publics in particular areas of 

science, versus more dialogic processes in which lay public are informed about 

particular issues, and given opportunities to provide input in associated social 

policy (castle and culver, 2006). This tension is particularly salient in areas 

where scientific questions and technological solutions are interwined with 

broader social issues. In such cases, public deliberation as a specific form of 

public engagement seems to offer valuable pathways for involving publics in 

the governance of science and technology and the particular controversies in 

which they are embedded. 

In this report, it also inculcates an engagement event” Explosives, Genomics 

and the Environment: A public Deliberation (or RDX Talk, for Short). RDX is 

an explosive used in mining, avalanche control, and by the military: The 

compound is relatively inexpensive and easy to handle, which makes it a 

preferred choice compared with alternatives. However, RDX is also a 

neurotoxin and implicated in various adverse health outcomes. Owing to the 

large amounts of RDX that have been used across the globe in the past few 

decades, concern is growing about the potential environmental and about the 

potential environmental and human health implication. To this end, different 

approaches for the remediation of RDX are being investigated and developed 

one such method involves the use of naturally occurring micro-organisms 

(Gordonia and Rhodococcus, 2016) in the bioremediation of RDX. Little is 

known about the process mechanisms by which RDX is degraded by those 

bacteria, and current efforts are underway to understand this process of 

bioremediation of RDX. 

Together, these scientific, technological, and environmental problems intersect 

with the social and political sphere on a number of dimensions. For instance, as 

has been found in the case of food and livestock, there is conflation in public 

understandings of genomics and transgenic technologies (Tansey and Burgess, 

2008). Would this conflation carry over to public understandings of microbial 

genomics, and what might a public response to the use of genetically modified 

(GM) microbes look like? The Canadian military (along with other armed forces 

around the globe) rely heavily on the use of RDX. Given that their primary 

mandate support is one of defence, should these institutions be held to the same 
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environmental standards as civilian organizations, or should special 

dispensations be made? Given the widespread use of RDX, how should trade-

offs between  It’s utility to society and the potential damage to health and the 

environment be managed.  

These questions suggest that policy surroundings pollutants like RDX and 

technologies involving microbial genomics should at least take into 

consideration public perspectives on the issue. However, the relatively obscure 

nature of both the social issues (RDX pollution) and the science (Microbial 

genomics and bioremediation) suggests that typical social scientific methods of 

surveys, polls, or focus. Groups will not work in this case. As argued elsewhere 

(Macknenzie and O. Dhorty, 2011) low public awareness of the issues as well 

as lack of understanding of relevant technical information limit the usefulness 

of traditional methods of engagement. However a deliberative forum tailored to 

the issues at hand offers a robust mechanism for developing meaningful public 

input on these issues. 

RDX: Threshold limit values for chemical substances and physical agents and 

trimethylenetrinitroamine (T4), I met have analysis of explosives by liquid.  

RDX was extracted from different C-4 samples and was analyzed by ESI-MS-

SIM as the chloride adult…also known as RDX cyclonite, Hexogen and T4. 

RDX is an organic compound with the formula (OZNWCH2)3. It is a white 

solid substance. RDX was reported in 1898 by George Friedrich Henning, who 

obtained a German patent. RDX, also known as Royal Demolition Explosive, 

Cyclonite, Hexogen and T4. It’s is a synthetic product that does not occur 

naturally in the environment and belongs to a class of compounds known as 

explosive nitraming (ATSDR 2012; CRREL 2006 as cited in John, 2017). 

 Burgess and  Secko  (2010)  on Salmon genomics though we also present 

several methodological refinements. In particular, RDX talk involved issues 

that required participants selves to play a substantive role in setting the agenda 

& structuring their own deliberations on this issue we thus illustrate a 

methodological refinement that allows members of the public to provide input 

not only on their preferences in the context of range of reformulated policy 

options policy options but also in indentifying those areas of concern they most 

want to provide input on. 

The primary goals of this article age to (a) gain understanding of how a diverse 

sample of the public responds to novel & potentially controversial uses of 

science & technology: (b) report on the deliberative conclusions of a public 
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forum on social, ethical and political concerns related to RDX contamination 

and the use of microbial genomics in bioremediation,(c) extend & further 

evaluate a model of public deliberation, and (d) Illustrate the effectiveness of 

certain methodological refinements in conducting public deliberation. 

RDX: Health, Environmental and Regulatory Concerns: RDX is a cheap, 

powerful explosive compound (Maleh et al,  2009) unlike more unstable 

explosives, RDX does not react to low levels of heat, shock, or friction, which 

makes it relatively safe to handle (Global Security, 2006). RDX is used in 

demolition, mining, road construction, avalanche prevention, as well as military 

applications in both combat and training operations.  

Global Security, 2006; Maleh et al, (2009, p.254) However, detailed 

information about the precise volume & nature usage within the military is not 

available. U.S Department of Health & Human Services Agency for Toxic 

Substances & Disease Registry 2010). It has been stated that “RDX is currently 

the most important military explosive in the world. 

By its very nature RDX is associated with violent consequences. However, 

RDX is also associated with less obvious forms of damage. RDX is a 

neutrotoxin that interferes with the brain and nervous system, causing seizure 

(Maleh et al, 2009; Williams et al, 2011). Frequent & long-term exposure 

through inhalation has produced conclusions, headaches, nausea & vomiting, 

loss of memory, ingestion of RDX produces similar symptoms (kucukavdalt et 

al, 2003). Recovery appears to be complete when exposure to RDX is 

discontinued (Hoek, 2004: Kucukavdalt et al, 2011). Experiments with rats and 

mice indicate other negative effects that result from exposure, including 

decreased offspring weight, genital  

& urinary tractors, Liver & Kidney damage reduced fertility and mortality. 

Remediation procedures for RDX have included: removing contaminated soil 

& dumping it in approved sites, incineration in furnaces or open-air kilns & the 

introduction of traditional chemicals to neutralize pollutants. 

 

Control /Management  

During the agenda-setting phase of the deliberation, participants collectively 

decided on the following seven topics that would be placed on the agenda for 

discussion & for which policy recommendations would be developed: 

1. The cost associated with RDX use  

2. Research & Depth priorities  
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3. Potential reduction or elimination of RDX 

4. Remediation of RDX  

5. The Military as a special user RDX  

6. Regulation of RDX use & Remediation  

7. Public Education & Information Pertaining To RDX. 

 

1. Research into the current uses & effects of RDX to establish the extent 

& impact of RDX use in terms of environmental pollution & human 

health effects. 

2. Research into remediation of RDX pollution  

3. Research into alternatives to RDX. These research priorities should be 

amended over time once the major backlog of remediation of & RDX 

Cleanup has taken place. At that point, priorities should change, so 

that the primary focus of research is into alternatives that are cost 

effectively & green environmentally friendly). 

 

 

 The Causes of Cyclonite (T4) on the immediate Environment.  

RDX can be released to the environment the environment through spills, firing 

of munitions, disposal of ordnance, open incineration and detonation of 

ordnance, leaching from inadequately sealed impoundments and 

demilitarization of munitions. U.S Environmental protection agency’s 

integrated Risk Information System (IRIS) in conclusion, RDX at sub lethal 

concentration causes short-term negative effects. Anon (2007). The explosive 

environmental entry and effects of RDX-RDX can enter the environment. The 

effects of long-term (365, 8 March, 2013 accidental poisoning caused by RDX 

(Cyclonite): A report of 5 cases. Journal of intensive care medicine 18 Direct 

Exposure probe mass spectromet5ry for mining, demolition, and destruction by 

means of military warheads.  Also known as RDX, cyclonite, hexogen, and T4 

 

The causes of cyclonite (T4) 

This public health statement is the summary aspect of it which prom the 

Toxicological profile for RDX. It is one in a series of public health statements 

about hazardous substances and their health effects. A shorter version, the 

TOXFAQSTM, is also available, this information is important because this 

substance may harm human being. The effects of exposure to any hazardous 
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substance depend on the dose, the duration, how you are exposed personal traits 

and habits, and whether other chemicals are present: presents. 

The Public health statement tells us about hexahydro 1, 3, 5, triazine (RDX) and 

the effects of exposure to it. The Environment protection Agency (EPA) 

identifies the most serious hazardous waste sites in the nation these sites are 

then placed on the National priorities list (NPL) and are targeted for long-term 

federal clean – up activities. RDX has been found in at least 31 of the 1,699 

current or former NPL sites. Although the total number of NPL sites evaluated 

for this substance is not known, the possibility exists that the number of sites at 

which RDX is found may increase in the future as more sites are evaluated. This 

information is relevant because these sites may be sources of exposure and 

exposure to this substance may be harmful. 

When a substance is released either from a large area, such as an industrial 

plants, or from a container, such as a drum or bottle, it enters the environment. 

Such a release does not always lead to exposure. You can be exposed to a 

substance only when you come in contact with it. You may be exposed by 

breathing, eating or drinking the substance, or by skin contact.  

If you are exposed to RDX many factors will determine whether you will be 

harmed. These factors include the dose (how much), the duration (how long) 

and how you come in any other chemicals you are exposed to and your age, sex, 

diet, family traits, lifestyle and state of health. Furthermore, the sources of 

cyclonite (T4) is that (RDX) has been widely used as an explosive devices; 

secondly, chemically, it is classified as a nitramide, chemically similar to HMX. 

Amore energetic explosive than TNT, it was used widely in World War II and 

remain common in military applications. 

 

The effects of cyclonite T4 on the immediate environment: 

About the public health statement is part of the focused like the toxicological 

profile for RDX. It is one in a series of public health statements concerning 

hazardous substances and their health effects. A shorter version, the 

TOXFAQSTM, is also available this information is important because this 

information is vital because this substance may harm you. The effects of 

exposure to any hazardous substance depend on the dose, the duration, how you 

are exposed, personal traits and habits, and whether other chemicals are present. 

The public health statement tells us about hexahydro 1, 3, 5-trinitro 1, 3, 5 

triazine (RDX) and the effects of exposure to it the environmental protection 
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Agency (EPA) Identifies the most serious hazardous waste sites in the nation 

these sites are then placed on the national priorities list (NPL) and are targeted 

for long-term federal clean-up activities. RDX has been found in at least 31 of 

the 1699 current or former NPL sites. Although the total number of NPL sites 

evaluated for this substance is not known, the possibility exists that the number 

of sites of which RDX is found may increase in the future as more sites are 

evaluated this information is essential because these sites may be sources of 

exposure and exposure to this substance may be harmful. 

When a substance is released either from a Vast/Large area, such as an industrial 

plant or from a container, such as a drum or bottle it enters the environment, 

such a release does not always lead to exposure. You can be exposed to a 

substance only when you come in contact with it you may be exposed by 

breathing eating or drinking the substance or by skin contact. If you are exposed 

to RDX many factors will determine whether you will be harmed. These factors 

include the dose (how much) the duration (how long) and how you come in 

contact with it: You must also consider any other chemicals you are exposed to 

and your age, sex, diet, family traits, lifestyle and state of health. 

The aspect of toxic effects and implications which leads to the clinical 

manifestations which referable to the central nervous system of nausea, 

vomiting, convulsions and unconsciousness seen in the workers paralleled those 

previously in animals by von oettagen and sunder man. 

Animals studies show RDX not to be an acutely toxic substance. Human illness 

result from repeated exposures via the respiratory and gastrointestinal track and 

by skin absorption the following paragraph describing some effects and 

symptoms of RDX were taken from industrial Hygiene and Toxicology. 

(Ref.5.3) Epilepti form seizures have occurred in workplace manufacturing 

strimethylenetrinitramine (T4) (RDX) in Italy. The convulsion occurred either 

without warning or after 1 or 2 days of insomnia, restlessness and irritability. 

They were generated tonic-clonic convulsions resembling in all clinical respects 

the seizures seeing in epilepsy but occurring in individuals without a previous 

history of seizures. 

They were most frequent in persons doing the drying sieving, and packing was 

the dust could be inhaled. The attacks disappeared when the workers were 

removed from contact with trimethylenetrinitrmine. The seizures were followed 

by temporary post convulsion amnesia, malaise, fatigue, and asthenia but there 

was eventually complete recovery. Through the direct impact of precipitation 
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events and by flowing surface are very costly and also deteriorate the 

environment. 

Cyclotrimethylene trinitramine (RDX) also referred as cyclonite (T4) hexogen 

offered much higher velocity of detonation. In humans, common symptoms of 

RDX intoxication include nausea, vomiting direct metabolism of contaminants 

(Burken etal, 2017) 

 

Where Cyclonite T4 could be found.  

RDX is an organic compound with the Formula (O2NNCH2 )3. It is a white solid 

without smell or taste, widely used as an explosive (2) chemically similar to 

HMX. A more energetic explosive than TNT.  It was widely in World War II 

and remains common in military applications. 

Occupational exposure to cyclonite may occur through inhalation and dermal 

contact with this compound – induced renal toxity was found primarily in high 

– dose males.  RDX stands for Royal Demolition explosive 1/2 it creates fumes.  

Impact sensitivity behaviour of explosive compound that can be initiated by 

impact. Hexogen 5w: hexahedron 1, 3, 5, Trinitro.  

IDLH (immediate danger) RDX is also known, but less community, as 

cyclonite, hexogen. Particularly in Russian German and German and Journal of 

Environmental IDLH (immediate danger) RDX was widely used during the 

World War II often in explosive mixtures with TNT such as T or Rex. It is often 

used in mixture with other explosives and plasticizers or phlegmatizers 

(desensitizers) it is the explosive agent in C4 plastic explosive. RDX is stable 

in storage and is considered one of the most energetic and brisant of the military 

high explosive. 

RDX is also known, but less commonly, as cyclonite, hexogen (particularly in 

Russian, French, German and German-influenced languages), T4, and 

chemically, as cyclontrimethy Hexamethylenetetramine |4| in the 1930s, the 

Royal Arsenal, woolwich, started investigating cyclonite to use against German 

U-boats that goals or targets was to develop an explosive more energetic than 

TNT for security reasons, Britain termed cyclonite as “Research Department 

Explosive” (RDX) |5| The term RDX appeared in the name RDX, or R.D.X; to 

use the official little, appeared in 1948: its authors research and development 

department, woolwich, and the director of Royal ordnance Factories, Explosive; 

again, it was refried as simply RDX. 
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T4 or T.4 may refer to: contents. I airports and airline, 2 Biologic and nuclear 

bomb; G7C /T4, a failke German torpedo; The Italian name for the high 

explosive. 

C-4 or composition C.4 is a common variety of the plastic explosive family. 

The newer PE7 consists of 88.0% cyclonite, 1.0% DMNB tangent and 11. % of 

a plasticizer. 

RDX (T4) cyclotrimeth Hexamethylenetetramine / cyclonite thylene – 

trinitramine / cyclotrimetheylen trinitramine/ cyclonite (synonym) hexogen 

(synonym) 1, 3,5, Trinitro hexahydro – s-tricizine (synonym) 1, 3, 5 – Trinitro 

an explosive ritroamine widely used in military and industrial applications. It 

was developed as an explosive which more powerful than TNT, and it saw wide 

used in wwII. RDX T4.  Its chemical name is (42 of 4153 words 2 images). 

Encarta Dictionary: On cyclonite: a powerful explosive containing nitrogen, 

used in World War II.   

 

 

 

 

 

    

 

 

 

 

 

History of Cyclonite T4 (RDX) 

RDX was used by both sides in World War II. The U.S produced about 15, 000 

long tons per month during WWII and Germany about 7,000 long tons per 

month (2) RDX had the major advantage of processing greater explosive force 

than TNT, used in world war I, and requiring no additional raw materials for its 

manufacture (21) 

 

Germany:   

RDX was reported in 1998 by George Friedrich Henning, who obtained a 

German patent (patent No: 104280) for it’s manufactured by histolysis of 

Hexamine. 
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During World War II, Germany used the code names W salt, SH salt, K-method, 

the E-method, & the KA-method, these names represented the identities of the 

developers of the various chemical rotes of EDX. The W-method was 

developed by Wolfram in 1934 and gave RDX the code name “W-salz”. It used 

sulfuric acid, formaldehyde, & nitric acid (28) SH salz (SH salt) was from 

schnurr, who developed a batch-process in 1937-38 based on ntrolysis of 

hexamine (29). 

The K-method, from knoffier, involved addition of ammonium nitrate to the 

hexamine/nitric acid process )30 the E-method, developed by Ebele, proved to 

be identical to the Ross and schiessler process described below (31) the K.A 

method, also developed by knoffier, turned out to be identical to the Bachman 

process described below (32) 

The  explosive shells fired by the MK 108 cannon and the warhead of the R4M 

rocker, both used in Lufwaffe fighter aircraft as offensive armament, both used 

hexogen as their explosive base (33) 

 

UK, U.S and Canadian production and development       

At the beginning of the 1940’s the major U.S explosive Manufacturers E.I du 

Pont de Nemours & company and Hercules. 

Had several decades of experience of manufacturing trinitrotoluene (TNT) and 

had no wish to experiment with new explosives U.S. army ordnance hid the 

same viewpoint and wanted to continue using TNT. RDX had been tested by 

pica-tinny Arsenal in 1929, and it was regarded as too expensive and too 

sensitive. (37) The Navy proposed to continue using ammonium picrate. (40) 

In contrast, the National Defense Research Community (NDRC). Who had 

visited the Royal Arsenal, Woolwich, thought new explosive where necessary 

(40) James B Conant, Chairman of Division B, wished to involve academic 

research into this area, Conant therefore set up an experimental explosives 

research laboratory at the bureau of mines, Bruceton, Pennsylvania, using office 

of scientific Research and Development (OSRD) funding. 

 

Woolwich Method           

In 1941, the UK’s Tizard Mission Visited the U.S. Army and Navy departments 

and part of the information handed over included details of the “Woolwich” 

Method of manufacture of RDX and its stabilization by mixing it with beeswax. 

The UK was asking that the U.S and Canada, combined, supply 220 short tons 

(200t) (440, 00016) of RDX per-day. A decision was taken by William H.P 

Blardy, Chief of the Bureau of ordnance, to adopt RDX, for use in mines and 

torpedoes. Given the immediate need for RDX, the U.S. Army ordnance, at 
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Blandy’s request, built a plant that copied the equipment and process used at 

woolwich- the result was the Wabash River ordnance works ran by E. dupont 

de Nemours & company at that time, this works had the largest nitric acid plant 

in the world. Woolwich process was expensive: it needed II pounds (5.0kg) of 

strong nitric acid for every pound of RDX. By early 1941, the NDRC was 

researching new processes. The woolwich or direct nitration process has to least 

two serious disadvantages: (1) used large amounts of nitric acid and (2) at least 

on-half of the formaldehyde is lost. One mole of Hexamethylenetetramine could 

produce at most one mole of RDX. At least three laboratories with no previous 

explosive experience were instructed to develop better production methods for 

RDX; they were based at Cornell, Michigan, and Pennsylvania State 

universities. Werner Emmanuel Bachman, from Michigan, successfully 

developed the combination process required large quantities of acetic anhydride 

instead of nitric acid in the old British woolwich process”. Ideally, the 

combination process could produce two moles of RDX from each mole of 

Hexamethylenetetramine. The vast production of RDX could not continue to 

rely on the use of natural beeswax to desensitize the RDX. A substituted 

stabilizer based on petroleum was developed at the Bruceton Explosive research 

laboratory.    

 

Bachman Process       

According to Frank (2017)  the NDRC instructed three companies to developed 

pilot plants. They were the western cartridge company E.I. dupont de Nemours 

& company, and Termessee Eastman company, part of Eastman Kodak. At the 

Eastman chemical company (TEC), a leading manufacturer of acetic anhydride, 

Werner Emmanuel Bachman developed a continuous-flow process for RDX. 

RDX was crucial to the war effort and the current batch production process was 

too slow in February 1942 TEC began producing small amount of RDX at its 

Wexler Bend pilot plant, which let to U.S. Government authorizing Tec to 

design and build Holston ordnance works (H.O.W) in June 1942. By April 

1943, RDX was being manufactured there. At the end of 1944, the Holston plant 

and the Wabash River ordnance works, which used woolwich process, were 

producing 25,000 short tons (23,000t) (50 Million Pounds) of composition B 

per month the U.S Bachman process for RDX was Found to be richer in HMX 

than the united kingdom’s RDX. Being set up at ROF Bridgewater in 1955 to 

produce both RDX and HMX. 

 

Military Compositions      

The United Kingdom’s intention in World War II was to use desensited “RDX. 

In the original woolwich process, RDX was phlegmatized with beeswax but 

later paraffim wax was used, based on the work carried out at Bruceton. In the 
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event the Uk was unable to shortfall was met by substituting amatol, a mixture 

of RDX, TNT and aluminum which had up to 50 percent more destructive 

power than TNT-filled depth charges. 

Considerable quantities of the RDX-TNT mixture were produce at the Holston 

ordnance works, with termessee Eastman developing an automated mixing and 

cooling process based around the use of stainless steel conveyer belts. 

 

Terrorism     

A semtex bomb was used in the pan Am flight 103 (known also as the 

Lockerbie) bombing in 1988. The 1993 Bombay bombings used RDX placed 

into several vehicles as bombs. RDX was the main component used for the 2006 

Mumbai train bombings and the jaipar bombings in 2008, it also is believe to 

be the explosive used in the 1999 Russian apartment bombings, 2004 Russian 

aircraft bombings, and 2010 Moscow metro bombings. Ahmed Ressan, the al-

Qaeda millennium barnber, used a small quantity of RDX as one of the comp 

orients in the bomb that he prepared to detonate in Los Angeles international 

airport on New Year’s Eve 1999-2000; the bomb could have produced a blast 

forty times greater than that of a devastating car bomb in July 2012, the Kenyan 

Government arrested two Iranian nationals and charged them with illegal 

possession of 15 kilograms (33 pounds) of RDX. According to the Kenyan 

police, the Iranians planned to us the RDX for attacks on Israeli, US, UK, and 

Saudi Arabian targets.( Cookey, 2017) .  

RDX was used in the assassination of Lebanese prime minister Rafic Hariri on 

February 14, 2005. 250kg High-grade RDX was used by Jaish-e-Mohammed in 

2019 pulwama attack. The attack resulted in the death of 44 central Reserve 

police force (CRPF) personal and the attacker. 

 

 

Stability  

RDX has a high nitrogen content and a high O: c ratio, both of which indicate 

its explosive potential for formation of N2  and CO.
2  

RDX undergoes a deflagration to detonation tromsition (DDT) in confinement 

and certain circumstances.  

The velocity of detonation of RDX at density of 1.76gl cm3 is 8750m/s. its starts 

to decompose at approximately 170.c and melt at 204.c at room temperature, it 

is very stable is bums rather than explodes. It detonate, being unaffected even 

by small arms fire. This property makes it a useful military explosive. It is less 

sensitive than hian pentaerythritol tetra nitrate (PETN). Under normal 

conditions, RDX has a figure of insensitivity of exactly 80 (RDX defines the 

reference point). RDX sublimates in vacuum, which restricts or prevents its use 

in some applications. RDX, when exploded in air, has about 1.5 times the 
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explosive energy of TNT per unit weight and about 2.0 times per unit volume. 

RDX is insoluble in water, with solubility 0.05975 at temperature of 25.c.( 

Joseph, 2018, p.34).  

 

Toxicity 

The substance’s toxicity has been studied for many years RDX caused 

convulsions (seizures) in military filed personnel ingesting it and in Munitions 

workers inhaling its dust during manufacture. 

At least one fatality was attributed to RDX toxicity in a European munitions 

manufacturing plant. 

During the Vietnam war, at least 40 American soldiers were hospitalized with 

composition C-4 (which is 91% RDX) intoxication from December 1968 to 

December 1969 C-4 was frequently used by soldiers as a fuel to heat food, and 

the food was generally mixed by the same knife that was used to cut C-4 into 

small pieces prior to burning. Soldiers were exposed to C-4 either due to many 

small particles adhering to the knife having been deposited unto the cooked food 

the symptom complex involved mausea, vomiting, generalized seizers, and 

prolonged postictal confusion and amnesia: which indicated toxic 

encephalopathy oral toxicity of RDX depends on its physical form: in rats, the 

ID50 was found to be 100mg/kg for finely powdered RDX, and 300mg/kg for 

coarse, granula RDX. A cause has been reported of a human child hospitalized 

in status epilepticus following the ingestion of 84,82mg/kg does of RDX (or 

1.23g for the patient’s body weight of 14.5kg) in the ploystic explosive” form. 

The substance has low to moderate toxicity with a possible human carcinogen 

classification. 

Further research is ongoing, however, and his classification may be revised: by 

the United States Environment Protection Agency (EPA). 

Remediating RDX – contaminated water supplies has proven to be successful. 

It is known to be a kidney toxin in humans and plants, and thus army testing 

ranges where RDX was used heavily may need to undergo environmental 

remediation. Concerns’ have been raised by research published in late 2017 

indicating that the issue has not been addressed correctly by U.S. Officials. 

More so, RDX has limited civilian use as a rat poison. 

 

Research Methodology 

The method adopted in this research was on qualitative and the design was on 

descriptive      survey    on     workers in    the Vicinities of    army   bases     and     

general Population around    the military bases across the globe.  The population 

consists of both male and female in the vicinities of army bases and the general 

population around   the military base   across   the   globe. The study in the 

collection of data was purely on secondary source.     
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Discussion of Findings, Conclusion, Recommendation and Summary 

 Discussion of Findings. 

The findings reveal that cyclonite (T4). Cyclonite/C3HN606/CI D8490 

structure, chemical product that does not occur naturally in the environment but 

it has a result of military application and technology. 

Based on the finding environmental protection Agency’s Integrated Risk 

information system (IRIS). Reported Case that industrial workers exposed to 

RD X than other sectors. Still on the finding, cyclonite T4 is a chemical name 

of explosion which chemists of RDX, hexogen, TNT and T4  are synthetic 

products that can be released to the environment through spills… effects of 

long-term, low – level exposure to RDX. RDX, Abbreviation of Research 

Department Explosive or Royal Demolition Explosive, formally 

cyclotrimethylenetrinitramine also called cyclonite, Hexogen or T4. Powerful 

explosive, discovered by George Friedrich Henning of Germany and patented 

in 1898 but didn’t used until World War II.  

Based on the finding, RDX properties as a guide to remediation. Another vital 

point of finding, mine, cyclonite hexogen which they used in military and 

technology has the effects of long-term (365 days). Also it has an element of 

direct exposure probes mass spectrometry for mining, demolition, and 

destruction, by means of military warheads. 

In the course of the study, RDX is an explosive that is also a neurotoxin and 

implicated in adverse health outcomes just because of their widespread use in 

military and civilian/technological operations, which leads to potential 

environmental issues and health’s implications. In regards to the effects of RDX 

through widespread us in military, civilian and technology in tackling 

implications the study however, considered strategy of bioremediation which 

involves genomic studies of soil microbes.  

Furthermore, aspect of health concerns and technological issues intersect with 

social and political dimension raising requestions about public responses to 

genomic technologies and the degree of environmental accountings expected 

from the military. In considering novel technologies entering into contested 

social spaces, public engagement can be useful to inform broader policy 

debates. 

In the area of public engagement or deliberation by providing vastly 

unidirectional effort at educating lay publics in particular areas of science, 

versus more dialogic processes in which lag public are informed about 

particular matters and given opportunities to make input in associated social 

policy. 
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Conclusion 

Based on the findings of this study, it is evidently that 

cyclotrimethyleretrinitamine, cyclonite, RDX, hexogen, or T4 an explosive 

nitroamine widely used in military and industrial application it was developed 

as an explosive which was more powerful than TNT, and it saw wide use in 

WW II. 

The study  revealed that RDX is also known as cyclonite, Hexogen, and T4. 

Also unveiled in the study is the  fact that RDX is an organic compound with 

the formula (02 NNCH2)3 it is a white solid powder without smell or taste 

widely used as an explosive (2) chemically, it is classified as a nitramide, 

chemically similar to HMX. 

A more energetic explosive than TNT, it was used widely in World War II and 

remains common in military applications and industrial technologies. The study 

pointed out that RDX stands for Royal Demolition Explosive and Research 

Department Explosive. it is also known as cyclonite or hexogen the chemical 

name for RDX is 1,3,5, - Trinitron – 1,3,5, Triazine. It is a white powder and is 

very explosive. RDX is used as an explosive and is also used in combination 

with other ingredients in explosives. It’s Odour and taste are unknown.  It is a 

synthetic product that does not occur naturally in the environment but through 

military applications and industrial technologies. It creates fumes when it is 

burned with other substances. 

 

Recommendations 

Having identified that C5clonite T4 differential capability is potentially caused 

by military applications and industrial technologies that is responsible of spills 

effects of long-term and low-level exposure to RDX which brings about health 

implications. It becomes very necessary to advance following 

recommendations: 

1. Workers in the vicinities of army bases and general population  around 

military bases  should be encouraged to attend seminars, workshops and 

public debates or lectures  organized by government, societies and 

organizations. These organizations should endeavour to enlighten every 

workers and individuals in the  vicinities of army bases  to be 

steadfast in the knowledge of  what causes cyclonite T4 and health 

implications  as regards the importance of their knowledge should be 

able to protect and safeguard them to avoid victim of adverse health effects 

of cyclonite T4, RDX, hexogen, TNT and other industrial chemicals on the 

immediate environment.  

2. Government and industrial technologies operator should be able to improve 

the welfare and livelihoods of those workers in the vicinities of army bases 

and individuals residing along military bases. 
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3. Military operations and industrial technologies operators should endeavour 

to advance the operations in order to minimize adverse health effects in the 

course of their services and operations.  

4. Government should make rules and regulations in regards to the activities 

that responsible for cyclonite T4, RDX, Hexogen, TNT, hence forth there 

should be adequate remediation measures in order improved quality of life 

and maintain environmental standard. 

5. Activities that cause cyclonite T4, RDX, Hexogen and TNT and industrial 

chemical usage should followed environmental principles and obeyed 

environmental law. 

 

Suggestion for Further Study. 

A further research on how government, industrial technologies operators and 

organizations can positively in addressing cyclonite T4 on the immediate 

environment.  

Furthermore, the methodological limitations of the present are apparent. 

However, future study should tackle the issue of a large sample size which is a 

major challenge in the present research. 

Secondly, future study should engage a more rigorous statistical methods 

generalization of the findings to more vast populations. 
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