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INTRODUCTION
Due to their widespread usage, a similar class of phosphotri-
esters known as Organophosphate Flame Retardants (OPFRs) 
have become emergent pollutants. OPFRs are resistant to the 
well-known phosphotriesterases that can hydrolyze the neuro-
toxic organophosphates because they lack a readily hydrolyz-
able link. The plasmid pStJH of the strain Sphingopyxis terrae 
subsp. terrae YC-JH3 included the OPFRs phosphotriesterase 
gene, stpte, which was cloned and heterologously produced 
in Escherichia coli. The purified and examined recombinant 
protein St-PTE. At pH 8.5 and 35°C, St-PTE had the maximum 
catalytic activity. The comparatively low toxicity, efficacy, and 
need for the replacement of more conventional materials are 
driving factors in the development of novel organophospho-
rus flame retardants for polymeric materials. These substances 
must break down in a deteriorating polymer matrix to produce 
species that encourage solid phase modification or active rad-
ical moieties that escape to the gas phase and halt combus-
tion promoting processes in order to work. Knowing how these 
compounds break down might help explain the type of flame 
retardant activity they might give and propose parameters for 
the synthesis of novel, efficient organophosphorus flame retar-
dants [1].

The heat decomposition of a number of organophosphorus 
esters, including alkyl phosphate, aryl phosphate, phospho-
nate, and phosphinate, has been studied. In each scenario, 
the first degradation results in the removal of a phosphorous 
acid. However, the degree of oxygenation at phosphorus has a 
significant impact on how easily this happens. Elimination for 
alkyl phosphates happens quickly at a low temperature. For 
aryl phosphates, the same procedure takes place at a slightly 
higher temperature. Phosphinate or phosphonate elimination 
of a phosphorus acid happens more slowly and at a significant-
ly higher temperature. Additionally, the acids created during 
elimination quickly breakdown again to produce volatile spe-

cies.

DESCRIPTION
Modern society has benefited from the development of poly-
meric materials, which started in the middle of the 20th century. 
Without polymeric materials, it would not be feasible for most 
developed-world residents to enjoy the high level of living they 
do. Polymers must typically be flame retarded for use since 
they are generally combustible. Organohalogen chemicals 
have historically been widely used as flame retardants. Mul-
tiply brominated diphenyl ethers in particular have been uti-
lised extensively. Decabromodiphenyl ether has been the most 
well-known. These substances are affordable (diphenyl ether 
is a by-product of industry), easily accessible, and efficient gas-
phase flame retardants. They break down into hydrogen bro-
mide, which escapes into the gas phase to squelch combus-
tion-propagating radicals, in a deteriorating polymer matrix. 
However, after being introduced into a polymer matrix, these 
elements frequently migrate from it. In the human environ-
ment, they are now extensively dispersed and may be found in 
anything from household dust to food packaging. More signifi-
cantly, these compounds leak into the environment when old 
products are disposed of in a landfill, where they remain stable, 
bio-accumulate, and perhaps enter the human food chain. Fur-
thermore, these substances become volatile, very poisonous 
dioxins and furans at high temperatures, such as those seen in 
a fire. Organohalogen flame retardants can cause a variety of 
diseases, the most of which are linked to endocrine disruption 
[2].

Human existence is illuminated by fire, which is also a signifi-
cant concealed threat to both natural civilization and human 
life. Traditional combustible materials like wood, paper, and 
cotton are not the only ones that need to be protected against 
fire; modern polymer materials also qualify. Polymers have 
supplanted conventional steel products in various industries 
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due to their benefits over steel in terms of wear resistance, cor-
rosion resistance, and superior insulation. However, they have a 
high fire load and emit a lot of heat and smoke when they burn, 
which will result in both property damage and human harm [3].

Although polymer flame retardants have been studied, there is 
a chance that they might cause environmental damage. High-ef-
ficiency and environmentally friendly flame retardants are des-
tined to become a popular topic for study, in keeping with the 
green and environmental protection now advocated. Therefore, 
there has been interest in the functionalization of Metal Organ-
ic Frameworks (MOFs). Due to their versatility, polyurethanes 
(PUs) are materials that have a wide range of uses. Depending 
on their chemical makeup, they can be converted into sealants, 
adhesives, thermoplastics, and flexible/rigid foams, among oth-
er things. Due to their distinct characteristics, rigid PU foams 
(RPUFs) are best suited in the building sector for filling and 
thermal insulation. They offer advantageous thermomechanical 
qualities, a low density, strong chemical resistance, high com-
pressive strength, and more. In order to create rigid PU foams, 
a polyol and di-isocyanate are often added together in the pres-
ence of blowing agents, catalysts, and stabilisers. The mechan-
ical and physical characteristics of the foams are influenced 
by polyols, which have hydroxyl groups in them. For instance, 
foams containing polyols with a high hydroxyl number exhibit a 
high apparent density. Although a large portion of the ingredi-
ents used to create polyurethanes come from petroleum, scien-
tists are now forced to employ bio-based oils as reagents in the 
synthesis of PU foams due to the petroleum’s rapid depletion 
and the need for sustainable alternatives [4].

CONCLUSION
Plant-based substitutes are renewable, less expensive, more 

widely available, nontoxic, and non-volatile. Examples include 
soy oil, maize oil, castor oil, limonene, and canola oil. Addition-
ally, researchers have discovered several ways to alter and trans-
form the unsaturated molecules found in various vegetable oils 
into hydroxyl groups that combine with isocyanate to generate 
urethane linkages. For instance, Guo and his research group 
created a bio-based polyol from soybean oil by epoxidizing it 
and then using methanol to initiate a ring-opening process. Thi-
ol-ene, transesterification, hydroformylation, and ozonolysis 
followed by hydrogenation are other effective techniques.

ACKNOWLEDGEMENT
Authors do not have acknowledgments currently.

CONFLICT OF INTEREST
There are no conflicts of interest.

REFERENCES
1. Lyu P, Hou Y, Hu J, Liu Y, Zhao L, et al. (2022) Composites 

filled with metal organic frameworks and their derivatives: 
Recent developments in flame retardants. J Poly 14: 5279.

2. Howell BA, (2022) Thermal degradation of organophospho-
rus flame retardants. J Poly 14(22):4929.

3. Schyff V, Kalina J, Govarts E, Gilles L, Schoeters G, et al. 
(2023) Exposure to flame retardants in European children 
results from the HBM4EU aligned studies. Int J Hyg and Envi 
Heal 247: 114070.

4. Wang J, Yuan L, Wu W, Yan Y, (2022) Characterization of 
the phosphotriesterase capable of hydrolyzing aryl-organo-
phosphate flame retardants. App Micro and Bio 106: 6493-
6504.

https://www.mdpi.com/2073-4360/14/23/5279
https://www.mdpi.com/2073-4360/14/23/5279
https://www.mdpi.com/2073-4360/14/23/5279
https://www.mdpi.com/2073-4360/14/22/4929
https://www.mdpi.com/2073-4360/14/22/4929
https://www.sciencedirect.com/science/article/pii/S1438463922001535?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1438463922001535?via%3Dihub
https://link.springer.com/article/10.1007/s00253-022-12127-2
https://link.springer.com/article/10.1007/s00253-022-12127-2
https://link.springer.com/article/10.1007/s00253-022-12127-2

