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Titania Nanowire (Product No: NovaWireTi01, Industrial Grade)

Product description

This product is prepared by hydrothermal treatment, in which titanium-containing precursor are treated in water at
elevated temperature with controlled environment. The as-made product from the pressure vessel is lithium, sodium, or
potassium titanate nanowires. These nanowires are then purified, dispersed and neutralized. Calcination at high
temperature may be performed depending on customer’s need.

This product is characterized by SEM, TEM, XRD, and BET. The diameter and length measurements are based on SEM
and TEM observations, the crystal phase is based on XRD profiles and the specific surface area (SSA) is based on BET
method. It is accepted that SEM and TEM have certain limitation on determining nanomaterial diameter and length. XRD is
mainly for large crystalline materials, when used for nanowires, one needs to be cautious to explain the profile.
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TEM image XRD profile

Product features

e Diameter: av. 100nm (SEM) e Length: av. 10 micron (SEM) e  Crystal Phase: see profile e SSA: ~50m2/g

Potential applications:

e  Filler for various nanocomposites including nanowire polymer composites, nanowire metal composite, and
nanowire ceramic composites

e  Filler for various adhesives and paints

e Filler for various high performance films

e Nanowire porous ceramics

e  (Catalyst supports

e Photocatalysts

e Sensors

e Surface coating

. Battery electrodes

Disclaimer: Novarials Corporation believes that the information in this datasheet is accurate and represents the best and most current information available to us.
Novarials Corporation makes no representations or warranties either express or implied, regarding the suitability of the materials for any purpose or the accuracy if
the information contained within this document. Accordingly, Novarials Corporation and its affiliates shall not be held liable for any damage resulting from shipping,
handling, storage, use of the above product.

3H Gill Street, Suite 200, Woburn, MA 01801 www.novarials.com info@novarials.com
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Titania Nanowire (Product No: NovaWireTi02, Industrial Grade)

Product description

This product is prepared by hydrothermal treatment, in which titanium-containing precursor are treated in water at
elevated temperature with controlled environment. The as-made product from the pressure vessel is lithium, sodium, or
potassium titanate nanowires. These nanowires are then purified, dispersed and neutralized. Calcination at high
temperature may be performed depending on customer’s need.

This product is characterized by SEM, TEM, XRD, and BET. The diameter and length measurements are based on SEM
and TEM observations, the crystal phase is based on XRD profiles, and the specific surface area (SSA) is based on BET
method. It is accepted that SEM and TEM have certain limitation on determining nanomaterial diameter and length. XRD is
mainly for large crystalline materials, when used for nanowires, one needs to be cautious to explain the profile.
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SEM image TEM image XRD profile
Product features

e Diameter: av. 10nm (SEM) e Length: av. 10 micron (SEM) e  Crystal Phase: see profile e SSA: ~50m2/g

Potential applications:

e  Filler for various nanocomposites including nanowire polymer composites, nanowire metal composite, and
nanowire ceramic composites

e  Filler for various adhesives and paints

e Filler for various high performance films

e Nanowire porous ceramics

e  (Catalyst supports

e Photocatalysts

e Sensors

e Surface coating

e Battery electrodes

Disclaimer: Novarials Corporation believes that the information in this datasheet is accurate and represents the best and most current information available to us.
Novarials Corporation makes no representations or warranties either express or implied, regarding the suitability of the materials for any purpose or the accuracy if
the information contained within this document. Accordingly, Novarials Corporation and its affiliates shall not be held liable for any damage resulting from shipping,
handling, storage, use of the above product.

3H Gill Street, Suite 200, Woburn, MA 01801 www.novarials.com info@novarials.com
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Alumina Nanowire (Product No: NovaWireAl01)

Product description

This product is prepared by hydrothermal treatment, in which aluminum-containing precursor are treated in water at
elevated temperature with controlled environment. The as-made product from the pressure vessel is aluminum oxide
nanowires. These nanowires are then dispersed, neutralized, and purified. Calcination at elevated temperature might be
performed depending on customer’s preference.

This product is characterized by SEM, TEM, and XRD. The diameter and length measurements are based on SEM and
TEM observations, the crystal phase is based on XRD profile. It is well accepted that SEM and TEM have certain limitation on
determining nanomaterial diameter and length. XRD is mainly for large crystalline materials, when used for nanowires, one
needs to be cautious on explaining its profile.
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SEM image TEM image XRD profile
Product features
e Diameter: av. 4nm (TEM) e Length: av. 1 micron (SEM) e  Crystal Phase: see profile
Potential applications:

o  Filler for various nanocomposites including nanowire polymer composites, nanowire metal composite, and
nanowire ceramic composites

e  Filler for various adhesives and paints

e Filler for various high performance films

e Nanowire porous ceramics

e  (Catalyst supports

e Sensors

e Surface multifunctional coating

Disclaimer: Novarials Corporation believes that the information in this datasheet is accurate and represents the best and most current information available to us.
Novarials Corporation makes no representations or warranties either express or implied, regarding the suitability of the materials for any purpose or the accuracy if
the information contained within this document. Accordingly, Novarials Corporation and its affiliates shall not be held liable for any damage resulting from shipping,
handling, storage, use of the above product.

3H Gill Street, Suite 200, Woburn, MA 01801 www.novarials.com info@novarials.com
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Novarials Corporation Product Datasheet a nanowire technology builder

Alumina Nanowire (Product No: NovaWireAl02)

Product description

This product is prepared by hydrothermal treatment, in which aluminum-containing precursor are treated in water at
elevated temperature with controlled environment. The as-made product from the pressure vessel is aluminum oxide
nanowires. These nanowires are then dispersed, neutralized, and purified. Calcination at elevated temperature might be
performed depending on customer’s preference.

This product is characterized by SEM, TEM, and XRD. The diameter and length measurements are based on SEM and
TEM observations, the crystal phase is based on XRD profile. It is well accepted that SEM and TEM have certain limitation on
determining nanomaterial diameter and length. XRD is mainly for large crystalline materials, when used for nanowires, one
needs to be cautious on explaining its profile.
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SEM image XRD profile

Product features

e Diameter: av. 30 - 50nm (SEM) e Length: av. 4-10 micron (SEM)

Potential applications:

e  Filler for various nanocomposites including nanowire polymer composites, nanowire metal composite, and
nanowire ceramic composites

e  Filler for various adhesives and paints

e Filler for various high performance films

e Nanowire porous ceramics

e  (Catalyst supports

e Sensors

e Surface multifunctional coating

Disclaimer: Novarials Corporation believes that the information in this datasheet is accurate and represents the best and most current information available to us.
Novarials Corporation makes no representations or warranties either express or implied, regarding the suitability of the materials for any purpose or the accuracy if
the information contained within this document. Accordingly, Novarials Corporation and its affiliates shall not be held liable for any damage resulting from shipping,
handling, storage, use of the above product.

3H Gill Street, Suite 200, Woburn, MA 01801 www.novarials.com info@novarials.com



£~ JIovarials

Tungsten Oxide Nanowire (Product No: NovaWireWo1)

Product description

This product is prepared by hydrothermal treatment, in which tungsten-containing precursor are treated in water at
elevated temperature with controlled environment. The as-made product from the pressure vessel is tungsten oxide
nanowires. These nanowires are then dispersed, neutralized, and purified. Calcination at elevated temperature may be
performed depending on customer’s demand.

This product is characterized by SEM, TEM, XRD. The diameter and length measurements are based on SEM and TEM
observations, the crystal phase is based on XRD profile. It is well accepted that SEM and TEM have certain limitation on
determining nanomaterial diameter and length. XRD is mainly for large crystalline materials, when used for nanowires, one
needs to be cautious on explaining its profile.
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SEM image TEM image XRD profile

Product features
e Diameter: av. 50nm (TEM) e Length: av. 20 micron (SEM) e  Crystal Phase: see profile e
Potential applications:

e Sensors

e Photocatalysts

e  Optoeletronic devices

e Separation membrane

e  Electrochromic windows

Disclaimer: Novarials Corporation believes that the information in this datasheet is accurate and represents the best and most current information available to us.
Novarials Corporation makes no representations or warranties either express or implied, regarding the suitability of the materials for any purpose or the accuracy if
the information contained within this document. Accordingly, Novarials Corporation and its affiliates shall not be held liable for any damage resulting from shipping,
handling, storage, use of the above product.

3H Gill Street, Suite 200, Woburn, MA 01801 www.novarials.com info@novarials.com



