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Introduction

Western HDPE geomembrane manufacturers have long been curious about how
Chinese manufacturers can produce HDPE geomembranes at significantly lower
prices while still appearing to meet minimum quality requirements. A deeper
investigation into this issue reveals that a major contributing factor is the use of
recycled polymers, a practice that raises questions about both material
performance and regulatory interpretation.

Interpretation vs. Practice: A Regulatory Loophole?

It took auditors extensive interviews and investigations to understand that the
Chinese geomembrane industry interprets regulatory language differently
from their Western counterparts. While the Chinese standard (GB/T 17643-
2011) states that the inclusion of recycled polymers should be no more than
10%, manufacturers do not see this as a strict limitation. Instead, they
interpret it as an open-ended guideline that allows for more than 10%
recycled content under certain conditions. This ambiguity leads to widespread



industry practices where manufacturers maximize recycled polymer content to
remain competitive in pricing.

In contrast, the global standard GRI-GM13, widely adopted in Western
markets, explicitly forbids the inclusion of recycled materials in HDPE
geomembranes.

This fundamental difference in regulatory clarity results in a disconnect
between Western expectations and Chinese manufacturing realities.

The Chinese Standard for HDPE Geomembranes GB/T 17643-2011 is
somewhat ambiguous when it comes to the use of recycled polymers.

The relevant section 4.2 of GB/T 17643-2011 does not expressly forbid the use
of recycled polymers as written below:
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4.2 Recycled Material Requirements
Recycled material from production may include no more than 10% of the raw material. The

recycled material must be clean and compatible with the properties of the geomembrane material
or have equivalent properties.

Whereas the generic global specification for HDPE geomembranes GRI-GM13
1s far more definitive and prescriptive as shown below:

4.3  The resin shall be virgin material with no more than 10% rework. If rework is used,
it must be a similar HDPE as the parent material.

44  No post consumer resin (PCR) of any type shall be added to the formulation.



Three Tiers of Recycled Polymer Use

The use of recycled content in Chinese geomembrane production is not
uniform. Instead, there are three distinct categories of recycled materials,
each with varying cost and quality levels:

1. High-Purity Industrial Scrap — Derived from post-industrial HDPE,
this material is relatively high-quality but still introduces some variability
in performance.

2. Mixed-Quality Recycled HDPE — Sourced from multiple recycling
streams, this category introduces greater inconsistencies in mechanical
properties and longevity.

3. Low-Cost General Recycled HDPE — The cheapest option, containing
uncontrolled contaminants and degraded polymer, significantly
impacting geomembrane performance.

The Risks of Recycled Polymer in Geomembranes

While there are sustainability benefits to using recycled content in plastics, its
inclusion in geomembranes presents serious concerns, such as:

o Variable Performance Properties — The mechanical integrity of
geomembranes is compromised by the unpredictable nature of recycled
resins.

« Potential Contamination — Recycled polymers may contain unknown
chemical additives, residual contaminants, and degradation by-
products.

« Partial Polymer Degradation — Excessive thermal processing history
weakens molecular structure and reduces long-term durability.

o Uncertain Material Provenance — Lack of traceability makes it difficult
to ensure the quality and consistency of the final product.

Analytical Testing to Detect Recycled Polymer Content

ExcelPlas Polymer Labs has developed reliable techniques to determine
whether HDPE geomembranes contain recycled polymers mixed with virgin
resin. The most effective methods include:

1. Trace Metal Residue Analysis

Virgin HDPE contains minimal metal residues, primarily from catalyst systems
used during polymerization. By analyzing trace metal composition, it is possible
to differentiate virgin resin from recycled material.



o Ziegler-Natta catalysts (used in ZN-HDPE) leave behind Titanium (Ti)
and Magnesium (Mg).

« Phillips HDPE catalysts leave behind Chromium (Cr).

o Metallocene catalysts (used in PERT HDPEs) leave behind Zirconium
(Zr) or Hafnium (Hf).

« Additional ‘tracer’ elements such as Silicon (Si), Iron (Fe), and
Sodium (Na) suggest contamination introduced during recycling.

2. Differential Scanning Calorimetry (DSC) — Crystallization Temperature
(Tc) Analysis

« Recycled HDPE exhibits a higher crystallization temperature (Tc)
than virgin HDPE due to impurities causing heterogeneous nucleation.

« A significant increase in Tc provides strong evidence that the sample
contains recycled polymers.

3. Ashing and Residual Metal Detection

« HDPE geomembranes are heated to 600°C, leaving behind only inorganic
ash.

o The presence of multiple transition metals in the ash indicates blending
of different HDPE resins, further confirming recycled content.

Conclusions

The use of recycled polymers in Chinese-made HDPE geomembranes is a
widespread practice, driven by ambiguous regulations and cost-saving
strategies. While recycling has clear sustainability benefits, its application in
critical infrastructure materials like geomembranes raises significant quality
and performance concerns.

Western buyers and regulators should be aware of these industry practices and
implement rigorous testing protocols to verify material purity. Advanced
analytical techniques such as ICP-MS, XRF, and DSC provide reliable means
to detect and quantify recycled polymer content. Ensuring compliance with
international standards such as GRI-GM13 will be crucial in maintaining the
integrity of HDPE geomembrane applications in environmental and industrial
projects.
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