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Executive Summary

Navigating the complexities of evolving global regulations and market transitions
can be challenging for manufacturers and compounders. This strategic playbook
provides a clear, research-backed roadmap to future-proof your business and
your product portfolio, helping you transition away from legacy metal stabilizers
in PVC, coatings, adhesives, and polyurethane production.

By adopting modern tin-based chemistries and other alternatives, you can ensure
compliance with tightening standards in key markets like India, the EU, and the
US, while simultaneously unlocking access to high-value export markets and pre-
mium product segments.

This playbook is your guide to:

+ A concise regulatory & market briefing for business planning across India, the
EU, the US, and other key regions.

+ A practical technical primer on tin chemistries used as stabilizers, catalysts, and
additives.

* A hands-on roadmap for R&D, procurement, and marketing, complete with
tools like checklists and a total cost of ownership (TCO) template.

As one of the most reliable global producers and technical suppliers, SV Plasto-
chem provides the high-quality products, datasheets, and technical support criti-
cal for a successful and seamless transition. Our tin chemistry portfolio, support-
ed by our robust capacity and certifications, goes beyond PVC to serve high-value
industries like paints and coatings, pharmaceuticals, and other specialty applica-
tions, positioning us as your single, trusted partner.




Regulatory & Standards Map

Short primer (what changed & why it matters)

Regulatory authorities across key markets have introduced restrictions and
thresholds for legacy metal stabilizers in PVC articles and plumbing products;
the effect is to require manufacturers and exporters to validate their additive

chemistries and documentation.




India:

Ministry of Environment's Lead
Stabilizer in Polyvinyl Chloride
(PVC) Pipes & Fittings Rules, 2021
lays out prohibitions, testing and
phase-in/phase-out schedules for
legacy metal stabilizers in pipe/fit-
ting categories. Manufacturers and
importers must comply with sched-
ule dates and certification/testing
obligations. LexComply+1

European Union (REACH / Annex
XVII):

The EU expanded restrictions on
lead in PVC articles, including a
concentration threshold (0.1% by
weight of PVC) with effective imple-
mentation dates (some applications
have extended transition periods).
This impacts both local production
and imports. TUV SUD+1

United States:

The SDWA/EPA requires plumb-

ing products to meet a weighted
average lead content <0.25% across
wetted surfaces; third-party certi-
fication regimes are enforced for
commercial distribution. US EPA+1



Middle East:

In the Middle East, regulatory
frameworks around legacy metal
stabilizers are still developing but
are beginning to converge with
global benchmarks. The Gulf Coop-
eration Council (GCC) has taken a
proactive stance by aligning many
infrastructure and building material
standards with international norms.

Large-scale infrastructure projects
in Saudi Arabia, the UAE, and Qatar
increasingly demand lead-free,
sustainable alternatives, often as
part of broader environmental and
safety certifications.

Africa:

Africa presents a mixed regulatory
picture. Countries like South Africa
are leading the way, adopting strict-
er environmental and health-fo-
cused controls to limit heavy metal
content in construction and plumb-
ing materials.

However, in much of Sub-Saharan
Africa, regulations are less defined.
Despite this, many manufacturers
are voluntarily transitioning to non-
lead stabilizers in anticipation of
future reforms and to meet export
requirements.



Regulatory Timeline: What to Watch

+ Schedule-based
restrictions;
manufacturer &
importer obligations.

e Domestic compliance
+ export readiness

required. LexComply

29 Nov 2024 entry

29 REACH Annex

nov 2024 | XVII (amendments)
ENTRY

< 0.1% by weight for
many PVC articles
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Regulations at a glance
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SDWA/EPA rules <0.25% (wetted surfaces; Plumbing &
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/ weighted average certification requirements). potable-water products
require certification.
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Market Snapshot & Opportunity

The PVC stabilizer market is thriving globally, and manufacturers
who act now can capture premium, high-value opportunities.




Global Market Outlook

+ The global market is valued at USD 4.5-
5.6 billion in 2024, with steady growth
projected well into the 2030s.

+ Asia-Pacific leads with over 50% of global
share, driving both current and future
demand.

+ Market volume is expected to reach ~1.5
million tonnes by 2025, reflecting robust
adoption across industries.

Why Tin-Based Stabilizers Stand Out

Organotin chemistries are the premium, performance-driven segment. They
deliver:

+ Superior clarity and color retention for visible applications

+ Compliance with food and medical-contact safety standards

+ High reliability in CPVC pipes and critical infrastructure

This makes them the go-to choice for premium applications, signaling a strong
and lasting market opportunity.

Middle East Market

The Middle East PVC market is growing
rapidly, with 3.07 million tonnes in 2024,
projected to reach 4.86 million tonnes by
2034.

Opportunities for Manufacturers:

* Mega infrastructure projects such as
Saudi Arabia’s Giga Projects and UAE's
Expo 2020 legacy developments are
driving PVC demand for pipes, profiles,
and coatings.




* Automotive & e-commerce growth is increasing the need for PVC in packaging
and components.

Tin Stabilizer Advantage:

Manufacturers using high-performance tin stabilizers can meet the demand for
clarity, compliance, and durability, giving them an edge in both domestic and
export markets.

Africa Market

Africa is experiencing rapid urbanization
and infrastructure growth, creating
significant demand for PVC products,
especially pipes, profiles, and films.

Growth Drivers:
+ Expanding housing and urban projects

* Government infrastructure initiatives
requiring durable, safe PVC materials

+ Growth in industrial sectors, including
automotive, packaging, and electrical

Tin Stabilizer Advantage:

By adopting advanced tin-based stabilizers, manufacturers can produce high-
quality, compliant PVC products that meet the rising performance and safety
standards of African markets.




Meeting EU & US Standards —

A Key Differentiator for Africa/ ME
Exporters

For manufacturers in Africa and the Middle East, compliance with EU and US
regulatory standards isn't optional—it's essential to unlock high-value markets.
That's where SV Plastochem'’s tin stabilizers deliver real competitive advantage.

N



M Quality & Compliance You Can Trust

+ SV Plastochem holds ISO and CRISIL certification, reflecting rigorous quality
systems and consistency in production. sv-plastochem

+ We maintain tight plant-level quality control, ensuring each batch meets strict
purity, residual limits, and performance benchmarks.

Our dedicated R&D and testing protocols are designed to support documentation
and performance required by global regulators.

B Food-Grade & Medical-Grade Capability

* Among our product lines are “Food Grade / Medical Application” tin stabilizers,
intended to comply with the stricter standards required for contact with
consumables and medical devices. sv-plastochem

These grades support compliance with migration limits, extractables, and purity
standards often enforced in the EU (e.g. EU food contact regulation) and by US
FDA / related authorities.

M Supporting Export-Ready Documentation

When entering EU / US markets, your export dossier must show evidence not just
of performance, but regulatory safety. SV Plastochem helps you with:

+ Safety Data Sheets (SDS) compliant with GHS/CLP (EU) and OSHA (US) regimes

« Migration and extractables testing reports aligned with EU/US food contact
norms

+ Certificates of Analysis (CoA) with traceability and parameter compliance

+ Assistance integrating these docs into your export submission

Bl Performance & Stability Under Stringent Conditions

Regulators and customers in EU / US expect more than just “meets spec.” They
expect stability under stress, low residuals, and durability over lifetime. SV's tin
stabilizers are engineered for:
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+ High thermal stability and low degradation under elevated temperatures
+ Minimal migration / leaching in demanding service environments

« Clarity, color retention, and durability that satisfy premium application
demands

Why This Matters for African & Middle East Manufacturers
By working with SV Plastochem, you effectively bridge the compliance gap:

* Export access unlocked: You can supply to markets where non-compliant
additives would block entry

* Brand value enhanced: Being able to claim “EU / US standard compliant
materials” strengthens your market position

 Risk reduced: Less chance of rejection, recall, or regulatory penalties abroad

%, Book a Technical Call with us today — we'll walk you through which tin
stabilizer grades align with EU/US standards and how we can help you get export-
ready compliance.

# Request Samples so you can validate performance and regulatory fit in your
formulations.

- N
Opportunity Insight

Now is the time for manufacturers to act. By upgrading additive portfolios
and ensuring robust documentation, you don't just stay compliant—you
open doors to high-value export markets. This move positions your business
to supply premium segments such as medical packaging, food-contact
materials, high-clarity films, and CPVC plumbing. These are not just growth
areas; they are high-margin markets where customers reward quality, safety,
and reliability. Taking this step today means future-proofing your portfolio
and securing a stronger competitive edge.

< Start your transition now—partner with us to strengthen your portfolio
and capture the premium opportunities ahead.
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Tin Chemistry Primer

The PVC stabilizer market is thriving globally, and manufacturers who act now can
capture premium, high-value opportunities.

B Organotin Mercaptides &
Carboxylates (Methyl, Butyl,
Octyl Derivatives)

Role: High-performance heat stabiliz-
ers for PVC

How they help: Control HCl evolution
during processing, ensuring clarity,
color stability, and long service life

Industry applications:

Pharmaceutical & medical: Blister
packs, IV bags, medical tubing

Food packaging: Clear and safe contact
films

CPVC plumbing: Pressure-resistant hot
and cold water pipes

B Stannous Octoate & Dibutyl-
tin Dilaurate (DBTDL)

Role: Versatile tin catalysts for polyure-
thane and coatings

How they help: Control cure speed and
crosslink density, providing durability
and reliability

Industry applications:

Construction: PU foams, sealants, and
adhesives

Automotive: Coatings, interiors, and
flexible PU components

Industrial: Protective coatings for met-
als and machinery
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Bl Inorganic Tin Oxides & Tin Salts

Role: Specialty additives for advanced material performance

How they help: Improve conductivity, durability, and surface protection

Industry applications:

Electronics: Transparent conductive coatings

Food packaging: Clear and safe contact films

CPVC plumbing: Pressure-resistant hot and cold water pipes

How Do Tin Stabilizers Work?

During PVC processing, HCl release can trigger rapid polymer degradation. SV
Plastochem'’s organotin stabilizers intercept this by reacting instantly with HCl to
form non-catalytic derivatives and scavengers.

Here's a simplified chemical reaction for the stabilizing action of organotin com-
pounds during PVC processing:

Step 1: HCl release during PVC degradation
-CH2-CHCl-— -CH=CH-+HCIt
PVC releases HCl when heated, starting autocatalytic degradation.

Step 2: Organotin reacts with HCI

R2SnCI2+2HCI—-R2SnCI4+2RH

(Here R = organic group. Organotin takes up HCI, forming a more stable tin chlo-
ride derivative.)

Step 3: Scavenging prevents chain degradation
The organotin-HCl reaction removes free HCl from the system, preventing further
dehydrochlorination of PVC. This:
+ Preserves polymer chains
* Prevents discoloration (yellowing/browning)
+ Improves processing stability and
transparency

15



This ensures:

+ Polymer chain protection and reduced degradation
+ Long-term color stability and improved clarity

+ Awider, more efficient processing window

Enhanced transparency for demanding applications like medical and food-contact
products

How to protect PVC from degradation?

—]

< HCI Scavenging

Substitution at %
Reactive Sites =3

Long-Term Color
Retention & @

Clarity

_ %
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Application Playbook: Where SV
Plastochem Tin Chemistries Power
Performance

We engineer tin-based stabilizers and catalysts to meet the toughest industry
challenges—delivering clarity, durability, and compliance where it matters most.




A. Potable Water Pipes & CPVC

Our tin stabilizers provide high thermal
stability and low migration potential, with
grades that meet food and medical-contact
approvals. The result? Reliable CPVC pipes
and potable water systems that withstand
elevated processing temperatures

while ensuring long-term safety and
performance.

B. Blister & Food Packaging Films

When clarity cannot be compromised, tin
stabilizers are the answer. They ensure
the optical transparency demanded by
pharmaceutical blister packs and food-
contact packaging, protecting product
integrity while enhancing consumer trust.

C. Wire & Cable Insulation

For applications where thermal ageing
resistance is critical, our methyl tin
grades provide robust stabilization during
extrusion. The payoff: durable insulating
sheaths that safeguard performance

in electrical, automotive, and industrial
wiring.

D. Polyurethane (PU) Foams, Coatings &
Adhesives

Our stannous octoate and organotin
catalysts give manufacturers precise
control over polymerization and curing
kinetics. By adjusting catalyst selection,
you can fine-tune tack, cure speed, and
mechanical strength, creating PU systems
tailored for construction, automotive, and
industrial end-use.




At SV Plastochem, we don't just supply additives—we enable innovation across
sectors from packaging to infrastructure.

Refer to this quick selection guide or contact us to customize tin chemistries for
your next-generation PVC, CPVC, film, cable, and PU applications.

Application

Typical tin variant

Why choose tin

Notes

Potable water &
CPVC

Octyl/methyl tin
mercaptides

High heat & clarity

Food/medical grades
available; requires
documented migration tests.
SpecialChem

Blister packs &

Methyl tin mercaptides

Best clarity & color

Use pharma-grade tin

) stabilizers for blister.
films
baerlocher.com
X . . Heat ageing & Validate with dielectric tests.
Wire & cable Methyl tin stabilizers

extrusion robustness

pishrochem.com

PU & coatings

Stannous octoate /
DBTDL

Precise cure control

Consider alternatives when
regulatory preference
applies. songwon.com




Beyond PVC: Tin Chemistry Across
Key Industries

While SV Plastochem is a recognized leader in PVC stabilizers, our expertise in
tin-based chemistry extends to a wide range of other high-value industries. By
partnering with us, you gain access to a single, trusted supplier for multiple critical
applications, simplifying your procurement and technical support processes.




Paints & Coatings

In polyurethane-based coatings, adhesives, and sea
ants, our tin catalysts—such as Stannous Octoate and
Dibutyltin Dilaurate (DBTDL)—are essential for achiev-
ing precise performance. These catalysts control curing
speed, crosslinking, and film performance, ensuring
smoother finishes, improved durability, and stronger
adhesion. Switching to the right catalyst can materially
affect your product's cure speed, tack-free time, and
final mechanical properties, helping you fine-tune your
formulations for specific end-uses.

Pharmaceuticals & Life Sciences

Our organotin intermediates and catalysts play a vital-
role in Active Pharmaceutical Ingredient (API) synthesis
and specialty pharmaceutical excipients. In this highly
regulated environment, our consistent, high-purity
grades are critical for precise reaction control and en-
suring the integrity of the final product. We understand
the stringent quality and documentation requirements
of the pharmaceutical industry and provide the neces-
sary regulatory support to meet them.

Specialty Applications

Beyond PVC, CPVC, paints, and coatings, our tin com-
pounds are used in a variety of other high-performance
applications. Inorganic tin oxides (SnO2) and tin salts are
used in specialty coatings, glass coatings, and electron-
ics, where their heat stability and catalytic efficiency are
highly valued. These applications often require a level of
technical support and product consistency that a diver-
sified supplier like SV Plastochem can reliably provide. .

This diversified portfolio demonstrates our capability
to serve as a comprehensive partner for your most demanding chemical needs,
backed by extensive technical expertise and full regulatory documentation.
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7. Comparative Benchmark

Tabular technical & commercial comparison

Parameter Tin-based (organotin) Ca-Zn (mixed) Organic stabilizers

Excellent. Best for high  Good; widely

Thermal stability temp & clarity. used in many Varies; improving
SpecialChem markets

Clarity /color ~ Superior (transparent Erom e Good (application

retention products) e dependent)

songwon.com

Food/medical Available food-grade Often used for

Increasing use

suitability variants; supplier e sustainability
certifications exist messaging
baerlocher.com
Dose efficiency  Typically lower phr Often higher
Moderate
(phr) needed dosages
Cost per kg Higher Mid Varies

Thermal stability

Dose

Clarity / color
efficiency (phr) "« _ !

retention

Food/medical

Cost per kg suitability

—m— Tin-based (organotin) —&— Ca-Zn (mixed) Organic stabilizers
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R&D — Pilot — Scale Roadmap

Phase 0 - Baseline audit (week 0-2)
+ Inventory all SKUs & current stabilizer recipes; collect SDS/COA.
+ |dentify high-priority product families (potable water, medical, export SKUs).

Phase 1 - Bench trials (weeks 3-8)

+ Test 3-5 candidate tin grades alongside current control. Run: fusion curves,
TGA, colorimetry, tensile/impact, migration tests (if applicable). Document
conditions & results.

Phase 2 - Pilot production (weeks 9-16)
* Pilot on production line; measure throughput, scrap, die plate-out, cycle time.
Collect 100% QC baseline metrics.

Phase 3 - Third-party certification & market validation (weeks 12-20)
+ Engage accredited labs for migration & compliance testing required by target
markets (e.g., BIS, NSF). Press Information Bureau+1

Phase 4 - Scale & continuous improvement
+ Phased SKU rollout, monthly QA reviews for 90 days; gather customer feedback.




SV Plastochem is one of the most reliable global producers and technical
suppliers. We supply datasheets and technical support, which are critical for
successful trials.

|

Price & supply risk

Tin metal prices can fluctuate, which may impact procurement costs for high-vol-
ume grades. To stay ahead, it's smart to:

+ Plan sourcing in advance to secure availability at competitive rates

+ Consider optional hedging strategies to balance cost risks

+ Work with multiple suppliers to avoid single-source dependency

* Adopt stock planning to ensure business continuity during market shifts

With the right approach, manufacturers can stabilize supply, control costs, and
maintain production reliability even in a volatile market.
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Table: Supplier evaluation scorecard (template)

Criterion Weight Supplier A Supplier B
Compliance docs (SDS/COA) 30%
Technical support (R&D hours) 20%
Lead time / reliability 20%
Price & flexibility 15%
Sample policy & QA 15%

< SV Plastochem can support you with reliable supply options and strategic
sourcing flexibility.

&, Book a Technical Call today to discuss the best sourcing strategy for your
business.




Commercial Case & TCO

How to think about cost (practical)

When evaluating stabilizers, it's important not to compare cost per kilogram
alone. A smarter approach is to look at the Total Cost of Ownership (TCO)—a
model that captures the true economics of your choice.

A complete TCO includes:

* Material cost x dosage (phr)

* Impact on scrap or rejection rates

* Energy and processing time differences

* Certification or compliance costs

+ Additional margin gained through export market access

This way, you see not just upfront price, but how the stabilizer performs across
the production cycle and market opportunity.

Example (visual dataset to include): small table showing hypothetical TCO for a
clear film SKU:

* Legacy stabilizer cost/kg: ¥X; dose 3 phr — material cost per part = A
+ Tin stabilizer cost/kg: Y (higher); dose 1.5 phr — material cost per part =B
* Scrap reduction: legacy 3% — tin 1.5% (show cost delta)

* Net cost per part = compute & show payback in months.

\1? @ @ (>
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Real-world examples of how SV Plastochem chemistries deliver measurable
results across industries.
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Case Vignette 1 — Rigid Pipe
Producer (Composite)

Challenge:

A leading CPVC pipe manufacturer
needed to maintain mechanical
performance at elevated processing
temperatures while also preparing
documentation for export markets.

Our Approach:

+ Conducted bench-scale trials to
optimize stabilizer dosage

+ Validated performance with pilot
extrusion runs

+ Coordinated third-party testing for
migration and compliance

* Rolled out in phases across the
product family

Outcome:

* Improved thermal retention during
processing

+ Successful export approvals unlocking
new market access

* Reduced downtime with a broader
processing window

Case Vignette 2 — Coatings
Manufacturer

Challenge:

An industrial coatings producer
struggled with inconsistent cure and
variable tack using their previous
catalyst mix.

Our Solution:

+ Switched to a tin catalyst variant
tailored for their PU formulation

+ Guided process adjustments to fine-
tune curing kinetics

Outcome:

+ Shortened curing cycles by 20%

* Reduced rework and rejects, boosting
throughput

+ Achieved more consistent film
properties across batches

Takeaway:

From pipes to coatings, SV Plastochem helps manufacturers solve tough
challenges with solutions that improve compliance, efficiency, and margins.

%~ Book a Technical Call today to explore how our tin chemistries can create
your next success story.
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Emerging Trends
& Forward Signals

We stay ahead of the curve, tracking R&D innovations and market signals to help
you future-proof your formulations.

29



What R&D is Tracking?
* Nano-Engineered Tin Derivatives - Cutting-edge chemistries that allow lower

dosages with improved dispersion, delivering cost efficiency and superior

product performance.

* Hybrid Catalyst Systems - Pairing tin with non-tin alternatives to create tailored

cure profiles, giving manufacturers precise control over tack, mechanical

strength, and cycle times.

* Recyclate Tolerance Strategies - Developing stabilizer systems that maintain

clarity, color, and performance even in mixed recycled PVC streams, supporting

sustainability without compromising quality.

Scenario Planning: Tin Supply & Risk Mitigation

Scenario Short-Term Medium-Term Long-Term
Tin supply Utilize multi-supplier | Partial substitution with | Inventory buffers + strategic
tightness sourcing approved alternatives supply contracts

This proactive planning ensures your operations remain resilient, keeping

production uninterrupted and export-ready even during market volatility.

%, Book a Technical Call to discuss how SV Plastochem’s next-generation tin
chemistries and risk strategies can safeguard your formulations for the future.




Your 30/60/90-Day Action Plan
A clear roadmap to accelerate your transition with SV Plastochem stabilizers—
from trial to market success.

First 30 Days: Build the Foundation

+ Audit your SKUs to identify priority products for upgrade

+ Shortlist suppliers and secure sample packs from SV Plastochem

+ Kick off lab trial protocols to benchmark clarity, stability, and processing
performance

Next 60 Days: Validate Performance

* Run pilot extrusion or injection trials to simulate real-world production

+ Collect QC metrics on color, clarity, and mechanical strength

+ Begin compliance dossier preparation: SDS, migration testing, and
documentation for export approvals

Final 90 Days: Scale & Commercialize

+ Scale up one product family into full production with tin stabilizers

* Launch commercial outreach for your upgraded SKUs in export and premium
markets

+ Demonstrate improved product reliability, compliance, and margins to your
customers

Quick Checklist for Success

v/ Have you updated your SDS?

v Did you book third-party lab slots for migration/compliance testing?

v/ Have you completed at least one pilot migration test?

v/ Book a Technical Call to get your personalized 90-day transition plan.

# Request Samples today & take the first step toward premium market readiness.




Tools & Annexes

Annex A: Glossary (organotin, mercaptide, phr, TGA, AE, migration)
Annex B: Suggested Lab Protocol (bench & pilot) — stepwise test matrix.
Annex C: Downloadable assets to gate / provide

+ TCO Excel template (inputs & formulas) — suggested fields listed.
+ Compliance calendar (India/EU/US) printable.
+ “10 Questions Before Migration” checklist (gated asset).
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SV Plastochem: How we
help

At SV Plastochem, we go beyond supplying additives—we become your innovation
partner. With decades of expertise in PVC stabilization and specialty additives,

we work alongside you to deliver reliable performance, compliance, and market
advantage.

R&D Support: From Concept to Commercialization

+ Co-Development: Collaborate with our experts to tailor formulations for your
unique processing and performance needs.

* On-Site Trials: Our team assists with pilot runs and scale-ups, ensuring
seamless integration into your production line.

* Troubleshooting: Rapid technical support to address processing challenges,
color stability issues, or performance gaps.

Whether it's fine-tuning clarity for blister films or optimizing CPVC pipes for hot
water durability, we are here to accelerate your success.
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Our Product Portfolio
We offer a comprehensive range of additives designed to meet global standards
of safety, performance, and sustainability:

 Tin Stabilizers: Premium grades for PVC, CPVC, films, cables, and medical/food-
contact applications.

* Calcium-Zinc (Ca-Zn) Blends: Eco-friendly stabilizer alternatives, ideal for
meeting global regulatory shifts.

* Metallic Stearates & Lubricants: Enablers for smoother processing, better
dispersion, and enhanced product finish.

Our Capabilities:

+ State-of-the-art manufacturing facilities with strict plant-level quality control

+ Certifications aligned with global compliance requirements

* Proven supply chain reliability to support both domestic and export customers

Why SV Plastochem?

* Technical depth with strong application know-how
+ Flexible solutions designed for high-value, regulated markets
+ Partnership approach that blends innovation with execution

%, Book a Technical Call to discuss your requirements

# Request a Sample to experience the SV Plastochem advantage firsthand

< Together, let's engineer clarity, compliance, and performance into every
product you make.
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