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MEETING REGULATIONS
The American Ceramic Society is a nonprofit scientific organization that facilitates 

the exchange of knowledge meetings and publication of papers for future reference. 
The Society owns and retains full right to control its publications and its meetings. 
The Society has an obligation to protect its members and meetings from intrusion by 
others who may wish to use the meetings for their own private promotion purpose. 
Literature found not to be in agreement with the Society’s goals, in competition with 
Society services or of an offensive nature will not be displayed anywhere in the vicinity 
of the meeting. Promotional literature of any kind may not be displayed without the 
Society’s permission and unless the Society provides tables for this purpose. Literature 
not conforming to this policy or displayed in other than designated areas will be 
disposed. The Society will not permit unauthorized scheduling of activities during 
its meeting by any person or group when those activities are conducted at its meeting 
place in interference with its programs and scheduled activities. The Society does not 
object to appropriate activities by others during its meetings if it is consulted with 
regard to time, place, and suitability. Any person or group wishing to conduct any 
activity at the time and location of the Society meeting must obtain permission from 
the Executive Director or Director of Meetings, giving full details regarding desired 
time, place and nature of activity.

Diversity Statement: The American Ceramic Society values diverse and inclusive 
participation within the field of ceramic science and engineering. ACerS strives 
to promote involvement and access to leadership opportunity regardless of race, 
ethnicity, gender, religion, age, sexual orientation, nationality, disability, appearance, 
geographic location, career path or academic level. 

Visit the registration desk if you need access to a nursing mother’s room or need 
further assistance. For childcare services, please check with the concierge at individual 
hotels for a listing of licensed and bonded child care options.

The American Ceramic Society plans to take photographs and video at the 
conference and reproduce them in educational, news or promotional materials, 

whether in print, electronic or other media, including The American Ceramic Society’s 
website. By participating in the conference, you grant The American Ceramic Society 
the right to use your name and photograph for such purposes. All postings become 
the property of The American Ceramic Society.

During oral sessions conducted during Society meetings, unauthorized 
photography, videotaping and audio recording is prohibited. Failure to comply 
may result in the removal of the offender from the session or from the remainder of 
the meeting.

Registration Requirements: Attendance at any meeting of the Society shall be 
limited to duly registered persons.

Disclaimer: Statements of fact and opinion are the responsibility of the authors 
alone and do not imply an opinion on the part of the officers, staff or members of The 
American Ceramic Society. The American Ceramic Society assumes no responsibility 
for the statements and opinions advanced by the contributors to its publications or 
by the speakers at its programs; nor does The American Ceramic Society assume 
any liability for losses or injuries suffered by attendees at its meetings. Registered 
names and trademarks, etc. used in its publications, even without specific indications 
thereof, are not to be considered unprotected by the law. Mention of trade names of 
commercial products does not constitute endorsement or recommendations for use 
by the publishers, editors or authors.

Final determination of the suitability of any information, procedure or products 
for use contemplated by any user, and the manner of that use, is the sole responsibility 
of the user. Expert advice should be obtained at all times when implementation is being 
considered, particularly where hazardous materials or processes are encountered.

Copyright © 2023. The American Ceramic Society (www.ceramics.org). All rights reserved.

Introduction
This volume contains abstracts for over 826 presentations during the 47th International Conference & Exposition 
on Advanced Ceramics & Composites in Daytona Beach, Florida.  The abstracts are reproduced as submitted by 
authors, a format that provides for longer, more detailed descriptions of papers.  The American Ceramic Society 
accepts no responsibility for the content or quality of the abstract content.  Abstracts are arranged by day, then 
by symposium and session title.  An Author Index appears at the back of this book.  The Meeting Guide contains 
locations of sessions with times, titles and authors of papers, but not presentation abstracts.

How to Use the Abstract Book
Refer to the Table of Contents to determine page numbers on which specific session abstracts begin.  At the 
beginning of each session are headings that list session title, location and session chair.  Starting times for 
presentations and paper numbers precede each paper title. The Author Index lists each author and the page 
number on which their abstract can be found.
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Abstracts

characteristics were evaluated using experimental protocols forming 
calcium carbonate. Urease production was evaluated via colori-
metric methods and solidified carbonate was observed. The isolated 
species HK-1 was applied to the cracked concrete and observed for 
90 days. As a result, the gap between cracks was solidified and filled 
with white materials. The isolated strain is expected to help reduce 
the maintenance cost of the building materials and allow them to be 
used for a more extended period, thus helping to respond to carbon 
neutrality positively.

(ICACC-P042-2023) Effect of curing temperature on the 
resilience of marginal excavation, construction and demolition 
waste mixed with hydraulic cement
L. C. Hernández García*1; H. A. Colorado L.1

1. Universidad de Antioquia, Colombia
   

Using marginal demolition and construction residues in the form of 
excavation clays and tailings, the aim of this research is to determine 
the relationship between the curing temperature and the resilience 
of a soil formulation combined with hydraulic cement. The resilient 
modulus (AASHTO T307-99) of cylinders was measured in three 
clayey tailings mixed with cement, cured at different controlled 
temperatures: 10°C, 25°C and 40°C. We then correlate the effect of 
curing temperature on the resilience of the materials. Likewise, the 
aim is to identify variables that affect the results such as plasticity, 
thermal conductivity, fatigue, compressive strength and indirect 
tensile strength at 7 days of age.

(ICACC-P043-2023) Addition Effect of Recycled Concrete on 
Permeable Concrete
E. Murillo*2; Y. P. Arias2; H. A. Colorado L.1

1. Universidad de Antioquia, Colombia
2. Universidad Nacional de Colombia, Colombia
   

This paper investigates the physical and mechanical properties of 
pervious concrete using shrinkage and demolition waste, more 
specifically concrete block waste, as coarse aggregate. The mechan-
ical performance and permeability of pervious concrete are shown 
with respect to the volume fraction of recycled and natural aggre-
gate used in each sample, the aggregate particle size, the aggregate 
to cement ratio, and the water to cement ratio. The replacement 
percentages of recycled aggregate volume used were: 0%, 50% and 
100%. The two nominal maximum diameters used were 9.5mm and 
12.7mm, and the two water-cement ratios used were: 0.28 and 0.34. 
The characterization of the aggregates as well as the proportions 
of the mixes was conducted in properties such as workability, void 
content, unit weight, compressive strength, and permeability. Results 
show very low strengths and very high permeabilities, confirming 
that mechanical strength decreases with increasing permeability.

(ICACC-P044-2023) Influence of Weathered Polyethylene 
Terephthalate on Performance of Cement-polymer Composites
R. E. Cook*1; S. Jhang1; A. Newman1; L. Sung1

1. National Institute of Standards and Technology,  
Engineering Laboratory, USA

   

In terms of material-based problems, circular economy-based solu-
tions are a near requirement. This is especially true for two very 
broadly used, manmade material categories: Portland cement-based 
concrete; and plastic waste. To date, infrastructure material scien-
tists have had ample success with the utilization of waste plastic 
in Portland cement-based construction materials (e.g., concrete, 
mortars, etc.). However, limited research has been conducted on 
waste plastic as a cement additive. Therefore, this work has sought 
to understand the role that crystallinity (i.e., weathering) of waste 
polyethylene terephthalate (PET) has on the resulting mechanical 
performance of the cement matrix when waste PET is utilized as 
a cement additive. Waste PET was modified via: artificial weath-
ering using the one-of-a-kind NIST SPHERE; and micronization 
using cryogenic grinding. At each modification step, the structures 

of various waste PET were characterized via differential scanning 
calorimetry and Fourier-transform infrared spectroscopy. After 
grinding, particle characterization was performed. Lastly, compres-
sion testing was used to evaluate the effect of PET inclusion in the 
cement-polymer composite matrix. Overall, the results of this work 
will help to provide the broader construction materials community 
an indication on the viability of waste plastic, specifically PET, as a 
cement additive.

(ICACC-P045-2023) Effect of WC on the Microstructure and 
Properties of Zirconium Diboride
D. A. Kosanovic*1

1. Missouri University of Science and Technology, Department of Materials 
Science and Engineering, USA

   

Tungsten carbide (WC) additions, up to 5 wt%, were added to 
commercial zirconium diboride (ZrB2) powder. Densification was 
promoted by the addition of 0.5 wt% carbon. The powders with WC 
additions were hot-pressed at 2150oC with a pressure of 32 MPa.  
Bulk densities were measured by the Archimedes method. 
Scanning electron microscopy was used to determine grain size and 
morphology, as well as whether any second phases were present. 
The crystalline phases present were determined by x-ray diffrac-
tion. Properties, including hardness, elastic modulus, strength, and 
thermal conductivity, were measured and will be discussed.

(ICACC-P046-2023) Comparison of Oxidation Behavior of  
Cf / MC-SiC (with M = Hf, Zr) Composites in an Oxyacetylene 
Torch and in an Arc Plasma Torch
T. Bourdeau2; N. Teneze*1; L. Maillé2; Y. Le Petitcorps2; P. Bertrand3; 
A. Allemand1; F. Rebillat2; A. Quet1; J. Longuet1; J. Couzy4

1. CEA, DAM, Le Ripault, France
2. University of Bordeaux - Laboratory for Thermostructural Composites 

(LCTS), UMR 5801, France
3. ICB-LERMPS, France
4. CEA, DAM, CESTA, France
   

The rapid development of space vehicles needs the elaboration of a 
new kind of materials able to resist to extreme conditions. For ther-
mal-structural materials, the most severe conditions take place in 
atmospheric reentry vehicles and/or combustion chambers. Those 
two environments lead to the occurence of several physical and 
chemical reactions due to the high temperature, high flux and oxida-
tion phenomena. One of the best candidates is the Ceramic Matrix 
Composites (CMC) especially CMC with Ultra High Temperature 
Ceramic (UHTC) as matrix. This kind of materials presents many 
advantages. The melting temperature of UHTC like TaC, HfB2, HfC 
or ZrC is above 2500 °C. Moreover, they exhibit high hardness, 
and good ablation resistance. In this study, Cf / HfC – SiC and Cf /  
ZrC – SiC composites are elaborated by Reactive Melt Infiltration 
(RMI) process using hafnium and zirconium silicide (HfSi2 
and ZrSi2). Samples are exposed to severe conditions using an 
Oxyacetylene Torch and an Arc Plasma Torch. Temperatures higher 
than 2000°C are reached. Post-mortem microstructural analysis 
(Electron Probe Micro Analysis and SEM/EDS) allows to compare 
sample degradation and to understand oxidation mechanisms.

(ICACC-P047-2023) Enhanced high temperature stability of 
UHTC modified Cf/SiC composite fabricated by liquid silicon 
infiltration
J. Kong*2; S. Lee2; J. Song2; Y. Son1; D. Kim2

1. Agency for Defense Development, Republic of Korea
2. Korea Advanced Institute of Science and Engineering (KAIST), Dept. of 

Mater Sci & Eng, Republic of Korea
   

Ultra-High Temperature Ceramic (UHTC) is a promising refrac-
tory material for aerospace fields such as hypersonic vehicle and 
weapons. The UHTC exhibits high performance against oxidation 
and ablation due to its high melting temperature. The carbide and 
boride ceramics and their composites are well-known as UHTC and 


