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Report Number: 0526220722A

Date: May 26, 2022

From: Thomas Poth - Eden Research Laboratory

ASTM D5511-12 - RRES B4R Y - 052622072A

B EEFARRE GI75) FRAS (FTiES: 913204120727284980)
REHS: 052622072A

HH#A: 202245 H 26 H

&4 A: Thomas Poth - Eden fAI5I X =

Regarding: 159 week study of the Green Packaging Technology Co., Ltd. Clear Film Sample
- ERL#2229.
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RESULTS: Thermophilic study for biodegradation, during a 159 week period, of two TekPak
BioFoil Clear samples resulted in 94.1% biodegradation.
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METHOD: The degree and rate of anaerobic biodegradability of a plastic type material may
be predictive of the period required to reduce the proposed plastic from the environment
depending on the given conditions. Where disposal is considered a major issue, this method
may be useful to estimate the degree and persistence of biodegradable plastic in a
biologically active anaerobic disposal situation. As stated in ASTM D5511, this method may
also resemble some conditions in biologically active landfills where the gas generated is
recovered and biogas production is actively promoted by inoculation (for example, of
anaerobic sewage sludge, anaerobic leachate recirculation), moisture control (for example,
leachate recirculation), and temperature control (for example, short-term injection of oxygen,
heating of recirculated leachate)
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ASTM method D5511-12 determines the degree of anaerobic biodegradation of plastic
materials in a high-solids anaerobic condition. The sample is exposed to methanogenic
inoculum cultivated from a wastewater treatment facility’s anaerobic digesters and post-
consumer pretreated household waste. Anaerobic decomposition in this case employs a high
solids environment. High solids conditions are usually considered to be greater than 20%
solids. The sample conditions remain static.
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This method is designed to yield a percentage of conversion of carbon in the sample to
carbon in the gaseous form under conditions found in high-solids anaerobic digesters,
treating municipal solid waste. This can be validated using change in mass of the original
sample. This method is also designed to resemble many conditions in a biologically active
landfill. This method is applicable to all plastic materials that are not toxic to microorganisms
present in wastewater treatment facility’s anaerobic digesters that are operating on household
waste.
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ASTM Method D5511 determines the rate and degree of anaerobic biodegradation by
measuring the volume of carbon dioxide (CO2) and methane (CH4), or change in mass as a
function of time (days) of exposure to anaerobic-digester sludge. This method is considered
an accelerated representation with respect to anaerobic environments. Landfill sites that
plastics encounter in usual disposal methods are a prime example of this environment.
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INOCULUM
1. Inoculum Characteristics and Preparation
1. Sludge from Organic Compost — Bernalillo Municipal Compost Facility & Albuquerque

Municipal Wastewater Facility

1. Fifteen day hold period observed @ 53 + 2°C

2. Solid Content - 44.8% - The method allows anything greater than 20%

3. pH-76-79

4. Volatile Fatty Acids - 1.1 g/kg

5. Ammonium Nitrogen 1.0 mg/kg THEORETICAL CARBO
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Sample | Peroent Resin | Percent Carbon | Percent Additive | Percent Carbon | Total
2229 99.0 85.6 10 74.2 85.5
MY
LR S E

1LBNER=4EHSE - Bernalillo TTBIHAERFEF Albuguerque Municipal &7Ki&

1. 7£ 53+2°C TIE=H] 15 RAVRFFH

2. BREE-448% - ZINERFERAT 20689155

3. pH{E -76-79

4. R MPERARE - 1.1 9/kg

5. ®& 1.0 mg/kg Ttk

BRI
2229 - CLEAR
Inoculum MNegative Positive FILM

Cumulative Gas Violume (mL) 2076.1 2094.6 10497.8 34484.2
Percent CHa (%) 44.1 44.1 38.6 52.6
Volume CHa (mL) 914.7 924.0 4051.9 18154.9
Mass CHa (g) 0.65 0.66 2.89 12.97
Percent COz (%) 38.0 37.0 47.1 39.4
Volume COz (mL) 788.5 775.7 4946.8 13591.2
Mass CO:(g) 1.55 1.52 9.72 26.70
Sample Mass (g) 10 10 10 20.0
Theoretical Sample Mass (g) 0.0 B.6 4.2 17.1
Biodegraded Mass (g) 0.91 0.91 4.82 17.01
Percent Biodegraded (%) -0.0 92.6 94.1
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CONCLUSION : Upon consideration of gas production, it becomes obvious that
biodegradation has occurred Green Packaging Technology sample (ERL# 2229). It appears
that the sample is exhausted. Considering the characteristics of the sample in this study, the
performance and results are good.
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Over a 159-week period the Green Packaging Technology Sample indicates about 94%
biodegradation. These samples easily surmounted the let down rate of the additive. It is
important to note that negative movement in biodegradation is the result of the inoculum
outperforming the sample or control or barometric pressure changes creating a vacuum on
the inverted water column.
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The positive control has achieved the required 70%+ biodegradation. These samples will go
through many biological cycles as they biodegrade. It seems the syntrophic effect of the
microbes has been fulfilled for this sample. It is not uncommon for this to take up to 90+ days
before the microbial colonies reach a quorum. In this method, temperature and moisture are
optimized and these results are not expected in all landfills.
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