sierlec

synthetic esters

ZSCHIMMER & SCHWARZ

Chemistry tailor-made



A New Synthetic Ester Product
Technology Is Now Available

EsterTec vicinal secondary polyol (VSP) esters
offer exceptional performance based on their
innovative structure achieved via a unique
production process. Utilizing standard raw
materials that are globally accessible, these esters
ensure high stability through vicinal ester
molecular positioning. Steric hindrance enhances
oxidative stability, while secondary alcohols on
adjacent carbons significantly improve hydrolytic
stability. Experience the next level of synthetic
lubricant performance by formulating with
EsterTec VSP diesters.
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EsterTec VSP: Best-in-Class Synthetic
Lubricant Base Stock Designed for
Outstanding Performance Value and
Reliability

With a broad viscosity range and operating
temperature window (-40°C to 200°C), EsterTec
affords superior control of friction and reduces
wear, ensuring the stability and long life of high-
performance lubricants. This advanced component
is miscible with PAO and petroleum base stocks,
as well as compatible with standard elastomers
and seals. EsterTec excels in heat transfer,
features excellent dielectric properties, and
exhibits high flash and fire points for enhanced
safety in both lubricant and electrical insulating
fluid applications. Environmentally friendly, with a
high biogenic content, EsterTec is readily
biodegradable and USDA BioPreferred, making it a
top choice for those seeking efficiency and
sustainability on their ESG scorecard.

Benefit From All the Performance
Advantages of a Diester or Polyol
Ester, Plus Exceptional Benefits That
Set This Technology Apart:

e Natural Energy Efficiency: Leverage their low
density, high viscosity index (VI), and superior
lubricity, for enhanced energy savings.

e Best-in-Class Stability: Enjoy an unparalleled
combination of oxidative, thermal, and
hydrolytic stability, optimized for extended
product life and consistent performance in
applications that experience high temperatures
or water ingress.

e Optimal Heat Transfer and Dielectric
Properties: Achieve excellent thermal
management and dielectric insulation, which
can be leveraged in EV cooling applications.

e High Biogenic Content: Choose an
environmentally friendly option that has a
higher biogenic content compared to many
synthetic diester or polyol esters.

e Cost-Effective: Save more due to lower cost
per unit volume. Molecular design leads to
significant lower density compared to standard
esters.

EsterTec VSP sets the standard for a new class of
polyol ester that delivers a blend of high
performance, efficiency, sustainability and
outstanding value.

e Wide Temperature Operating Range: Reliable
operation from -40°C to 200°C, enhancing low
temperature viscometrics and high
temperature stability.

e Enhanced Friction and Wear Control:
Improved protection for components, reducing
maintenance costs and downtime.

e Energy Efficiency: Lower energy consumption,
translating to significant savings over time.

e Environmentally Friendly: A sustainable
choice for next-generation lubricant
formulations.



Hydraulic fluids

Greases

Compressor fluids

Bearing lubricants

EALs for environmentally
sensitive applications

H1 food-grade lubricants

EsterTec excels in numerous fields of application, delivering exceptional performance, value, and reliability
across various industries, including:

Metalworking fluids

Engine oils

Transmission fluids

Gear oils

Drilling mud lubricants

Transformer oils

Multifunctional dielectric/
coolant/lubricants

E.XI:D Oven chain oils

Superior Performance

EsterTec VSP esters can be used to optimize premium synthetic lubricant formulations for use in
high-performance applications. Technical and economic benefits include:

Oxidative Stability

Hydrolytic Stability
Friction/Wear Reduction
Energy Efficiency

Cost-Effectiveness

Eco-Friendliness

Resists degradation at high temperatures, minimizing deposits and
sludge formulation; noncorrosive to iron, aluminum, or copper.

Remains stable and effective even in the presence of moisture from
condensation or contamination; achieves effective long-life performance
in agueous metalworking fluids.

Minimizes energy losses due to friction, improving energy efficiency.

Low density that leads to decreased pumping energy requirements and
reduced weight in mobile applications; helps conserve energy usage
compared to standard lubricants.

Affords favorable total cost of ownership through its efficiency and
performance results; lower density = lower shipping costs.

High biogenic content, readily biodegradable, and low aquatic toxicity,
making EsterTec VSP esters the preferred choice for EAL formulations.



PERFORMANCE DATA

EsterTec VSP: Advanced Synthetic Lubricant Technology That Delivers Across Every Performance Metric

EsterTec VSP Products — SO 15 to ISO 32

P taN S e ESTERTEC ESTERTEC ESTERTEC
2N-1416 2LN-1418 2G-1432
KV100, cSt 3.6 4.1 6.8
KV40, cSt 16 18 38
Viscosity Index 110 125 180
Pour Paint, °C -60 -40 -42
Density 0.895 0.893 0.890
Noack volatility, % 9 7 1

Biogenic Content, %
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Oxidative Stability

Hydrolytic Stability

Friction/Wear Reduction

Energy-Efficiency Advantage

Cost/Performance Advantage
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EsterTec delivers performance that
is equal to or better than standard
POE in the following areas:

«  Pour Point

e Flash Point

« Foam Tendency

¢ Demulsibility
Copper Corrosion
Oxidative Stability
Thermal Stability
Specific Heat
Thermal Conductivity
Odor
Color

Clarity
Miscibility with PAO
Compatibility with Elastomers

EsterTec Comparison Radar Chart

Low
Density

e V'SP
— POE
= DIESTER

Hydrolytic
Stability

Biogenic %

Noack Volatility

Performance
Value

AW/CoF




svierfec

synthetic esters

VWV

ZSCHIMMER & SCHWARZ

Chemistry tailor-made

AMERICAS EUROPE ASIA
» Zschimmer & Schwarz Inc. » Zschimmer & Schwarz Italiana S.p.A. » Zschimmer & Schwarz Chemical (China) Co., Ltd.
70 GA Highway 22 W Via Angelo Ariotto, 1/C No. 16, Kaiyuan Road
Milledgeville, GA 31061, USA 13038 Tricerro (VC), IT Datang Industrial Park
T+1 478 454 1942 T+390161808 111 Sanshui, 528143 Foshan, Guangdong, CNT
lubricants@zschimmer-schwarz.com info.zsi@zschimmer-schwarz.com +86 757 87 27 06 01
zslubes.com zslubes.com zsc@zschimmer-schwarz.cn
zschimmer-schwarz.com
» Zschimmer & Schwarz do Brasil Ltda. » Zschimmer & Schwarz Espaiia S.p.A.
Estrada Geral Morro do Paula 546 Carretera CV-20
Distrito Industrial — Bairro Sao Borja km 3,200. Apdo. 118
93032-530 Sao Leopoldo, BR Vila-Real (Castellén) 12540, ES
T +55 51 3566 1666 T+ 34 964 62 63 65
zsb@zschimmer-schwarz.com.br info.zse@zschimmer-schwarz.com
zslubes.com zslubes.com

» Zschimmer & Schwarz GmbH & Co KG
Max-Schwarz-StraBe 3-5
56112 Lahnstein, DE
T+49 2621 12-0
info@zschimmer-schwarz.com
zschimmer-schwarz.com



