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Abstract: Gypsum-based interior coatings are used due to their excellent fire resistance and thermal
and acoustic properties. In recent decades, the development of these calcium sulfate-based coatings
has been linked with the use of new additives that allow the setting times and the water content of
the mix to be controlled and offer the possibility of adding different aggregates to the mortar, which
further improve its resistance properties. In this article, significant results are presented that compare
the flexural strength of mortars formed using added construction plaster with different percentages
of graphene powder.
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1. Introduction

Gypsum is a natural stone, called aljez or gypsum stone, composed mainly of calcium
sulfate crystallized with two water molecules (CaSO4-2H,0), called calcium sulfate dihy-
drate or dihydrate. In the dehydration of the stone, the rock should not be subjected to
temperatures exceeding 180 °C. Th powdered product obtained from the calcination and
grinding of the stone described above is composed of several anhydrous or semi-hydrates
of the compound, CaSO4-2H,0O, which, when mixed with water, has the ability to harden
through a physical-chemical process called setting.

In this developed and globalized world, which has witnessed the development of and
advances in many new technological, the research and development of new materials are
continuous, mainly existing materials are evolving with the aim of improving their me-
chanical properties, optimizing their production, or achieving an economic improvement.

The case presented in this work is an analysis of the mechanical properties of calcium
sulfate added to a material, such as graphene.

Since graphene was discovered by physicists. Geim and Novoselov, researchers at the
University of Manchester, who won the Nobel Prize for their pioneering experiments on
the two-dimensional material graphene, have had careers in different institutions, research
centers, and universities in relation to the research of this material and its applications.
Therefore, we aimed to study whether improvements in the mechanical properties of
calcium sulfate are produced using graphene as an additive.

The aim of these additive mortars is to improve various properties, such as workability,
increased hardness, and flexural and compression resistance, to achieve an innovative
material with more-suitable characteristics for applications in industry, in general, and,
specifically, in construction as a material providing continuous interior cladding in build-
ings for industrial and residential use, as a prefabricated material, or as a substitute for
ceramic brick because significantly less CO; is emitted in its production.

Examining our current knowledge on topics related to plasters, we found many
scientific studies in which different materials were incorporated into plasters to modify and
improve some of their physical or mechanical properties. Some of the most outstanding are:
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These results are complementary to future Shore C hardness tests; the results of the
compressive strength tests of the gypsum and graphene mixture that were previously
published [16] in September 2020.

Author Contributions: Investigation, L.M.S.J., J.A.EY,, and ]J.J.P.P; writing-original draft, L.M.S.].,
J.A.EY,, and ].J.P.P. All authors have read and agreed to the published version of the manuscript.
Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Intergypsum, S.A. Grupo Tablicia. Available online: www.intergypsum.com (accessed on 16 May 2019).

2. Del Rio Merino, M. Nuevas Aplicaciones del Corcho en el Campo de la Edificacion. In Proceedings of the III Encuentro Eurocork,
Huelva, Spain, 23 October 2005.

3. Gonzalez Madariaga, FJ. Caracterizacion de Mezclas de Residuos de Poliestireno Expandido (EPS) Conglomerados con Yeso o
Escayola, su Uso en la Construccién. Ph.D. Thesis, Universidad Politécnica de Catalufia, Barcelona, Spain, 2005.

4. Garcia Figuereo, J.A. La Incorporacion de la Cascara de Mejillones en Conglomerantes yeso, Cal y Cemento. Master’s Thesis,
Escuela Universitaria de Arquitectura Técnica, Universidad Politécnica de Madrid, Madrid, Spain, 2011.

5. AENOR. UNE-EN 13279-1:2009: Yesos de Construccion y Conglomerados a Base de Yeso para la Construccion. Parte 1: Definiciones y
Especificaciones; UNE: Madrid, Spain, 2009.

6.  Ficha Técnica yeso Iberplast. Available online: https://www.placo.es/products/yesos-manuales/iberplast (accessed on
16 May 2019).

7. Chandrasekhar, P. Conducting Polymers, Fundamentals and Applications: Including Carbon Nanotubes and Graphene; Springer:
Berlin/Heidelberg, Germany; Ashwin-Ushas Corporation: Marlboro, NJ, USA, 2018.

8. Dimiev, A.M.; Siegfried, E. Graphene Oxide: Fundamentals and Applications; Wiley: Chichester, UK, 2017.

9.  Gonzalez, R.C.; Kharissova, O.V. Propiedades y Aplicaciones del Grafeno. Ingenierias 2008, 11, 17-23.

10. LUCASLED Smart Savings. Ficha técnica Grafeno. Available online: http:/ /www.lucasled.es/ (accessed on 16 May 2019).

11.  UNE. UNE-EN 13279-2:2014 Yesos de Construccion y Conglomerantes a Base de Yeso para la Construccion. Parte 2: Métodos de Ensayo;
UNE: Madrid, Spain, 2014.

12.  Camacho, J. Estadistica con SPSS para Windows; Alfaomega-Rama: Madrid, Spain, 2005; ISBN 978-84-7897-654-6.

13. Berna Serna, ].M. Evaluacién de las Propiedades Mecanicas de los Morteros Aditivados de Yeso con Vermiculita. Ph.D. Thesis,
Universidad Miguel Hernandez, Alicante, Spain, 2013.

14. Garcia Santos, A. Comportamiento mecanico de yeso reforzado con polimeros sintéticos. Inf. Construccion 1988, 40, 67-89.
[CrossRef]

15.  Del Rio Merino, M. Elaboracién y Aplicaciones Constructivas de Paneles Prefabricados de Escayola Aligerada y Reforzada con
Fibras de Vidrio e y Otros Aditivos. Ph.D. Thesis, E.T.S. Arquitectura (UPM), Granada, Spain, 1999.

16. Serna Jara, L.M.; Pastor Pérez, ].J.; Flores Yepes, J.A. Study of compressive strength of gypsum with graphene addition. Cem.

Wapno Beton |. 2020, 25, 232-241. [CrossRef]


www.intergypsum.com
https://www.placo.es/products/yesos-manuales/iberplast
http://www.lucasled.es/
http://doi.org/10.3989/ic.1988.v40.i397.1550
http://doi.org/10.32047/CWB.2020.25.3.6

<Backtoresults | 1 of 1

+] Export &, Download

Decument type
Article » Gold Open Access

Source type
Journal

ISSN
20796412

Dol
10.3390/coatings11060650

View more v

(= Print

[ E-mail ) Saveto PDF % Add to List

More... »

Coatings + OpenAccess « Volume 11, Issue 6 » June 2021 « Article number 650

Analysis of the resistance to bending of gypsum

with added graphene

Serna Jara L M® & ,

Flores Yepes JA® & ,

Pastor Pérez J.J.* ==

Save all to author list

2 Department of Engeneering, Miguel Hernandez University, Orihuela, 03312, Spain

1

View all metrics >

Citation in Scopus

3 View PDF  Fyll text options w
Abstract Abstract
Author keywords Gypsum -based interior coatings are used due to their excellent fire resistance and thermal and
acoustic properties. In recent decades, the development of these calcium sulfate-based coatings has
SciVal Topics been linked with the use of new additives that allow the setting times and the water content of the
Metrics mix to be controlled and offer the possibility of adding different aggregates to the mortar, which

2020 <

Coatings

@ Open Access since 2011

1ssn

N/A

Eissn

2079-6412

JCR ABBREVL

COATINGS

ATION

BREVIATION

Coatings

2020 JOURNAL IMPACT FACTOR

2.881

View calculation

further improve its resistance properties. In this article, significant results are pre-sented that

JOURNAL IMPACT FACTOR WITHOUT SELF CITATIONS

2.345

View calculation

Journal Impact Factor Trend 2020

3.000

2250

1500

Journal Impact Factor

0.750

0.000

2016 2017

2018

& Export

2019 2020

JCR Years

Journal Impact Factor

MATERIALS SCIENCE, MULTIDISCIPLINARY - SCIE

View all years

®  MATERIALS SCIENCE, COATINGS &FILMS - SCIE

®  PHYSICS, APPLIED - SCIE

100%

75%

50%

25%

JIF Percentile in Category

Journal information

eoiTion

Science Citation Index Expanded (SCIE)

MATERIALS SCIENCE, COATINGS & FILMS -
SCIE

MATERIALS SCIENCE, MULTIDISCIPLINARY
-SCIE

PHYSICS, APPLIED - SCIE

LANGUAGES REGION

English

Publisher information

PUBLISHER

MDPI

ADDRESS

SWITZERLAND

ST ALBAN-ANLAGE 66, CH-

Cited by 1 document

Analysis of additives in gypsum coatings
based on melamine, polycarbenate salts,
polycarboxylate, and polycarbexylic acids
Yepes, J.AF., Jara, LM.S. , Gabarrén, A.M.
(2021) Coatings

View details of this citation

Inform me when this document is cited in
Scopus:

Related documents

Analysis of the Relationship between
Density and Mechanical Strength of
Lightened Gypsums: Proposal for a
Coefficient of Lightening

Astorqui, |.5.C., Del Rio Merino, M. , Siez,
P.V.

(2017) Advances in Materials Science and
Engineering

Constructive applications of composite

gypsum reinforced with Typha Latifolia

fibres | Aplicaciones constructivas de un
material compuesto de escayola y fibras
naturales de Typha Latifolia

Garcfa Santos, A.

1ST ELECTRONIC JCR VEAR

2016

PUBLICATION F

12 issues/year

4052 BASEL, SWITZERLAND

Journal Impact Factor contributing items

Citable items (1,323)

AReview of Conductive Metal Nanomaterials as Conductive, Transparent, and Flexible
Coatings, Thin Films, and Conductive Fillers: Different Deposition Methods and

Sputtering Physical Vapour Deposition (PVD) Coatings: A Critical Review on Process
Improvement and Market Trend Demands

Study of Shiny Film Coating on Multi-Fluid Flows of a Rotating Disk Suspended with Nano-
Sized Silver and Gold Particles: A Comparative Analysis

Encapsulation of Organic and Perovskite Solar Cells: A Review

State of the Art in Directed Energy Deposition: From Additive Manufacturing to Materials
Design

Thermally Charged MHD Bi-Phase Flow Coatings with Non-Newtonian Nanofluid and
Hafnium Particles along Slippery Walls

Ultrathin AI203 Coating on LiNi0.8C00.1Mn0.102 Cathode Material for Enhanced
Cycleability at Extended Voltage Ranges

Preparation and Properties of Sodium Carboxymethyl Cellulose/Sodium
Alginate/Chitosan Composite Film

& Export
Citing Sources (853)
cITATION count

318 v
2808 v
263 v
258 v
258 v
2478 v
2118 v
198 v



Rank by Journal Impact Factor

Journals within a category are sorted in descending order by Journal Impact Factor (JIF) resulting in the Category Ranking below. A separate rank is shown for each category in which the journal is listed in JCR. Data for the

most recent year is presented at the top of the list, with other years shown in reverse chronological order. Learn more

ebimion

Science Citation Index Expanded (SCIE)

corion
Science Citation Index Expanded (SCIE)

CATEGORY CATEGORY
PHYSICS, APPLIED MATERIALS SCIENCE, COATINGS & FILMS
JcR vEaR I1F RANK JIF QUARTILE JIF PERCENTILE JCR YEAR HF RANK JIF QUARTILE JIF PERCENTILE
2020 70/160 Q 56.56 — 2020 10/21 Q@ 54.76
2019 nfa n/a nja 2019 10/21 Q 54.76
2018 nfa n/a nja 2018 7/20 Q 67.50
2017 nfa n/a nja 2017 5/19 Q 76.32
2016 nfa n/a na 2016 5/19 Q 76.32
L] >

Citation network

Cited Half-life Citing Half-life
2.0 years 7.0 years

The Cited Half-Life is the median age of the citations received by a journal during the JCR year

TOTAL NUMBER OF CITES TOTAL NUMBER OF CITES

6,391 59,239

NON SELF-CITATIONS NON SELE-CITATIONS

5,201 58,049

SELF-CITATIONS SELF-CITATIONS

1,190 1,190
Cited Half-life Data Citing Half-life Data
cimen vear + OF CITES FROM 2020
Allyears 6,391 citations
2020 | 2020 953 citations
2o [ 2017 774 citations

CuMULATIVE 5%

100.00%

14.91%

51.05%

74.54%

86.65%

The Citing Half-Life is the median age of the citations produced by a journal during the JCR year.

& Export

# 0F CITED SOURCES.

1,113 sources
255 sources
622 sources
509 sources

348 sources

>



	Introduction 
	Materials and Methods 
	Materials 
	Water 
	Plaster 
	Graphene 

	Methods 
	Characterization of the Prepared Composite Materials 
	Mixing and Dosing of the Reference Plaster Mortar 
	Mixing and Dosages of Gypsum Mortar with Added Graphene 


	Results 
	Discussion 
	Conclusions 
	References



