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Call for contributing
editors for ACerS-NIST
Phase Equilibria
Diagrams Program

Professors, researchers,

The general editors
/' of the reference series
Phase Equilibria Diagrams
are in need of individuals
from the ceramics commu-
/ nit}f to critic:ally evalua.te.
/" published articles containing
phase equilibria diagrams.
Additional contributing editors
are needed to edit new phase
diagrams and write short commen-

/
/
S

I Squared R Element www.isquaredrelement.com 13 taries to accompany each phase
Lanier Law Firm www.lanierlawfirm.com 19 /  diagram being added to the reference
Lucideon Ltd. WWW.amricc.com 7 /' series. Especially needed are persons
Mo-Sci LLC WWW.Mo-sci.com 3 ' know.ledgeable in foreign languages
including German, French, Russian,
Paul O. Abbe www.pauloabbe.com 17 o .
Azerbaijani, Chinese, and Japanese.
TevTech LLC www.tevtechllc.com 9
The American Ceramic Society WWW.Ceramics.org 29,38 RECOGNITION:
The Contributing Editor’s name will be
given at the end of each PED Figure that
is published.
QUALIFICATIONS:
Understanding of the Gibbs phase rule
and experimental procedures for deter-
mination of phase equilibria diagrams
and/or knowledge of theoretical methods
CLASSIFIED & BUSINESS SERVICES ADVERTISER o celcuue phase cagrams
. ) COMPENSATION for papers
Advanced Ceramic Technology www.advancedceramictech.com 37 q . :
covering one chemical system:
Bomas www.bomas.com 37 $150 for th us $10 f
Centorr Vacuum Industries Inc. www.centorr.com 37,38 o the commentary, plus ot
each diagram.
Edward Orton Jr. Ceramic Fdn. www.ortonceramic.com/testing 38
Harrop Industries Inc. www.harropusa.com 38 COMPENSATION for papers covering
PPT - Powder Processing & www.pptechnology.com 37 multiple chemical systems:
Technology LLC $150 for the first commentary, plus $10
PremaTech Advanced Ceramic www.prematechac.com 37 for each diagram.
Quality Executive Search www.qualityexec.com 37
. : $50 for each additional commentary, plus
Rauschert Technical Ceramics Inc. www.rauschert.com 37 .
- - $10 for each diagram.
Spectrochemical Laboratories www.spectrochemicalme.com 38
Zircar Ceramics Inc. WWW.zircarceramics.com 37 FOR DETAILS PLEASE CONTACT:
Zircar Zirconia Inc. Www.zircarzirconia.com 37 Kimberly Hill

NIST MS 8520
Gaithersburg, MD 20899, USA
301-975-6009 | phase2@nist.gov
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O deciphering the discipline

A regular column offering the student perspective of the next generation of ceramic and glass

scientists, organized by the ACerS President’s Council of Student Advisors.

A carbon-neutral future with
Penn State’s pride, LionGlass

A quick glance into the average person’s life would demon-
strate the ubiquitous presence of glass. From electronic device
screens to windows in cars and buildings, there is no escaping
the beautiful yet somewhat mysterious material we know as glass.

However, glass production worldwide is the cause of about
86 million metric tons of carbon dioxide emissions every
year.! This excess atmospheric CO, is a major driver of climate
change, leading to droughts, melting ice caps, rising sea levels,
and harm to local ecosystems due to volatile climates.

The most common glass composition used is soda-lime
silicate glass, batched mainly from sodium carbonate (soda
ash), calcium carbonate (limestone), and quartz sand (hence
the name soda-lime). The main sources of carbon emissions
from soda-lime glass production are 1) the high temperatures
required to melt the raw materials (1,400-1,500°C) and 2) the
carbon dioxide emissions from the carbonates as they decom-
pose into oxides.

John Mauro’s group at The Pennsylvania State University
recently developed a new glass family that could one day replace
soda-lime silicate glasses with fewer emissions: LionGlass™.

LionGlass is the trade name for Penn State’s patent-pend-
ing zinc aluminosilicophosphates (ZASP) family of glasses.
LionGlass has a melting temperature of around 1,100°C, so
manufacturing LionGlass requires about 30% less energy to
power the furnace, which results in fewer furnace-based carbon
emissions. Plus, these glasses completely remove the need for
carbonate batch materials, so the overall reduction in carbon
emissions is 50-60%.

Since LionGlass was first reported in the “Deciphering”
column of the May 2023 Bulletin,® various characteristics of
LionGlass, including crack resistance and chemical durability,
have been tested and compared to soda-lime silicate glass. The
results from these tests allowed Mauro’s group to optimize
many iterations of the composition for different applications.

In the original composition, nicknamed LG1, the Vickers
hardness instrument only went up to 1 kef, and the 50% ini-
tiation threshold—i.e., the force at which a sample will crack
at the corners of an indent 50% of the time—had not been
reached. This result indicates that LG1 had a crack resistance
greater than soda-lime glass (0.12 kgf) by at least 10 times.

The increased crack resistance means LionGlass can easily go
through light weighting, i.e., make strong glass products that
pass performance criteria with less mass.

Further research led to the development of the composition
KLG1, which has a chemical durability on par with that of
soda-ime silicate glass. A modified KLG1 composition, nick-
named KLG2, is being created through lowering the liquidus
temperature below 950°C. Additionally, through attenuated
total reflectance-Fourier transform infrared spectroscopy, we
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Figure 1. Glass blown flower created from LionGlass™ by
Nicholas Clark, the post-graduate scholar leading research
efforts on LionGlass.

are hoping to understand how modifier ions are being leached,
either through ion exchange or diffusion of water molecules.

Other avenues outside of traditional industrial glass appli-
cations are also being explored for LionGlass. For example,
Penn State’s Glass Studio is attempting glass blowing with
LionGlass. The new iterations of LionGlass are more durable
and resistant to devitrification, i.e., where the surface of the
glass crystallizes, so LionGlass can be continuously reheated
for glass art. Previous trials of creating simple designs, such as
flowers (Figure 1), were successful, so LionGlass could one day
be incorporated into the artistic world as well as the industrial!

Global warming is a constant looming threat to humanity’s
survival, and manufacturing processes must be changed to save
the environment. LionGlass could one day replace all soda-
lime glasses in circulation and innovate the commodity glass
industry for a carbon-neutral future.
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Julianne Chen is an undergraduate student at The
Pennsylvania State University, studying materials science and
engineering. After graduating in spring 2025, she plans to
pursue a Ph.D. in solid-state batteries and semiconductors. In
her free time, Julianne enjoys playing guitar and perfecting
pastry recipes as a professional pastry chef. M
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Center for

Advanced
Ceramic
Technology

Scientific and technological advances shape the face of industry
today. Engineers, technologists, and managers need to keep up
with the swift changes in the field, meaning they must be
lifelong learners. Each summer, Alfred CACT seeks to increase
individuals' expertise in the field of ceramics and glass through
its industrial short course offerings. CACT can work with you to
develop custom content that can be conducted either on
campus or at your site, or join us at one of the following
programs, currently accepting registrations.

Fracture Analysis & Failure Prevention of Glass and Ceramics
When:June 10 - 14, 2024

Instructors: Dr. James Varner, Professor of Ceramic Engineering
Emeritus at Alfred University and Dr. Jeffrey Swab, Senior
Research Scientist with the Army Research Laboratory, Aberdeen

Proving Ground.

Computational Methods for Glass & Ceramics

When: July 15 -18, 2024
Instructors: Dr. Collin Wilkinson, Assistant Professor of Glass

Science at Alfred University and Rebecca Welch, Visiting Scholar
at Alfred University.

For course outlines and registration details, visit:
www.alfred.edu/about/community/short-courses/

Alfred Universit

OUTSIDE of ORDINARY

For more information visit:
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Bulk & lab scale manufacturers of over 35,000 certified high purity laboratory

compounds, metals, nanoparticles, and advanced performance ceramics

including both ceramic compounds and ceramic precursors for industries
such as aerospace, automotive, military, pharmaceutical, and electronics.
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