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Editorial
The biodegradation of plastics, which are solid materials, occurs on 

the surface. While the inside section shouldn't be easily available for 
biodegradation, just the surface is affected by it. Thus, it is anticipated 
that the biodegradation rate in a laboratory setting will depend on the 
sample's surface area. All other environmental factors being equal, 
the bigger the surface area, the faster the rate of biodegradation [1]. 
Plastic polybutylene sebacate pellets were milled and sieved into four 
samples, including pellets, with various specific surface areas in order 
to further investigate the impact of particle size on biodegradability 
[2]. Direct measurement or a theoretical guess followed by an image 
analysis were used to determine the surface areas. For days, various 
samples were examined for biodegradation in soil [3]. In the initial 
stage of the biodegradation process, the rates were correlated with the 
corresponding total accessible surface area using a linear regression 
calculation. A linear regression of the double reciprocal plot, which is a 
method used in enzymatic kinetics to estimate the theoretical maximal 
biodegradation rate, provides a good fit to the data. When the available 
surface area is not restricting biodegradation, the kmax can be thought 
of as an estimation of the molecular level biodegradation rate. Another 
theory is that the same polymer would have varied kmax when tested in 
soils with various microbial loads. The surface area where response rate 
k is half of the Michaelis constant The highest rate, It is amazing to see 
that if polybutylene sebacate were tested in a nanopolymeric form, it 
would probably meet the OEC&D standards for "ready biodegradability 
for chemicals biodegradation in a 10-day window within a 28-day test." 
This is the first instance where the Michaelis-Menten method has been 
used to assess the biodegradation kinetics of a solid polymer. Microbes 
can obtain carbon and energy from biodegradable polymers. Under 
aerobic conditions, the biodegradation reaction can be explained as 
follows: Microorganisms consume the carbon in the polymer, which 
is then either quickly mineralized into CO2 and H2O or utilised for 
cellular growth and reproduction. Cbiomass also becomes mineralized 
in the long run as a result of the soil microbial community's subsequent 
turnover or storage polymers that result in the production of CO2. As a 
result, the mineralization of organic matter exhibits a bi-phasic pattern 
with a quick phase of CO2 production followed by a slower secondary 
phase of CO2 evolution. In light of this, the following is a more precise 
definition of biodegradation. He Different kinetics are used during the 
conversion of Cpolymer into Cbiomass and finally into CO2. Response 
is technically mineralization, whereas reaction is biodegradation. 
Similar to any chemical reaction, biode- gradation can be observed 
by keeping track of how quickly the reagents are used or how the 
end products look. Technically speaking, the best method. As an 
alternative, the theoretical oxygen demand can be used to calculate the 
maximum amount of oxygen that would be consumed in the event that 
the polymers completely oxidised [4]. There is still no accurate way to 
calculate biomass. Therefore, only the measurement of mineralization, 
as indicated in, is used to determine the biodegradation rate. In this 
essay, we will use the words mineralization and biodegradation 
interchangeably for the sake of simplicity. This method, which is based 
on the measurement of respiration, was adopted from the 1980s-era 
OECD Guidelines for Chemical Testing. The "ready biodegradable" 
chemicals must arrive in a 10-day window within a 28-day timeframe 

following the test, according to OECD. Since the remaining 40 percent 
of the test substance is anticipated to be assimilated by the biomass 
or be present as products of biosynthesis, this pass level is thought to 
represent nearly the entire ultimate destruction of the test material 
[5]. A "ready biodegradable" chemical is one that is presume- ed to 
degrade quickly and completely in the environment, necessitating 
no further research into the chemical's biodegradability or potential 
environmental consequences of its transformation products. For 
detergents, for instance, the OECD approach is used in Europe. Since 
they do not degrade at such rapid rates, biodegradable plastics cannot 
be deemed "ready biodegradable." The OECD Guidelines were created 
for chemicals, which are defined as tiny compounds that are either 
[6]. On the other hand, plastics are made of macromolecules that are 
typically insoluble in water and solid at ambient temperature. Because 
it occurs at the solid/liquid interface, where microbial enzymes in 
the liquid phase interact with macromolecules on the surface of the 
solid plastic sample subjected to biodegradation, biodegradation of 
solid substances is a heterogeneous reaction. The inner regions of the 
plastic sample's macromolecules are not implicated in the reaction 
since they are not accessible. Generally speaking, "available Cpolymer" 
is unknowable. When researching biodegradation, researchers 
frequently mill the test material to increase the amount of "available 
Cpolymer" and, consequently, the rate of biodegradation. When 
evaluating solid materials, a further variable is the issue of Cpolymer 
availability. is absent from the biodegradation of chemical substances 
[7]. The amount of Cpolymer actually accessible for biodegradation is 
substantially less than the nominal amount and is typically unknown, 
which makes determining the rate of breakdown more difficult. 
Although the assumption that surface area is an important element 
in the biodegradation of plastics is widely accepted, there aren't 
many thorough researches on how this aspect affects biodegradation 
rates, particularly in soil. Under carefully regulated composting 
circumstances, the impact of different polymers' surface areas on 
how they degrade has been studied at the laboratory scale. Yang et al. 
compared the biodegradation of polycaprolactone poly in both film and 
powder form. It was discovered that the shape of the quickly dissolving 
plastics only had an impact on the biodegradation early on, but the 
slowly degrading plastics had an impact on the biodegradation all the 
way through. Early on in the biodegradation process, biodegradable 
plastics in powder form, which have a larger surface area, decomposed 
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more quickly than the identical plastics in film form. While the effect 
was consistent for PLLA and PBS, it became almost independent of 
the shape of the samples at the late stages of biodegradation for easily 
biodegradable plastics like PCL and PBSA. Instead, Kunioka et al. 
found that PLA powders with various size distributions had variable 
biodegradation rates in compost.
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