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Introduction

The utilization of industrial by-products is a matter
object of investigation in altars to promote that the
industrial processes are sustainable and the environmental
associate impacts diminish in the frame of an increasing
world population. The most common use of industrial by-
products is in civil works and in materials of construction,
followed by applications in agriculture and horticulture
(Castells, 2012; Fraccascia, Giannoccaro & Albino, 2018;
Mattey, Robayo, Torres, Ramos and Delvasto, 2015).
Generally, there is needed a detailed knowledge of his
composition, physical properties and his variations in
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quality, as well as the specifications of the virgin material
that seeks to be replaced. In applications of civil works,
the by-products have application as attachés in different
structures: (e.g. roads, buildings, barriers of noise, landfills,
dikes, between others), I use in pavements (Garcia,
Quereda, Mallol, Soriano, & Vicent, 2011), subcamps of
dumps, masonry (Isa et al., 2016), stabilizers of soils (Swart,
& Schalkwyk, 2001) between others (Sources, Fragozo, &
Biscayan, 2015; Highland, Perez, Toasted & Hernandez,
2017; Wiemes, Pawlowsky and Mymrin, 2017). In materials
for the construction, the use of volatile ashes, red mud,
plaster derived from processes of desulphurization (FGD
Gypsum), particulate of leak gases, drosses of nickel and
copper, the sand of smelting like additives and cementing
agents in materials of construction as cement Portland,
concrete and asphalt. Residues of ferrochrome are used as
the material of isolation in structures (Sorvari & Wahlstrém,
2014).

In the technology of the current construction, there is
a very clear and irreversible trend towards the utilization
of by-products from the mining industry. This trend is
associated with the importance that has acquired the
increasing environmental worry and the economic implicit
benefits in its use.

Investigations have been carried out to find ways of
taking advantage of the by-products of the extraction of
the marble (Bilgin ef al., 2012; Hebhoub, Aoun, Belachia,
Houari, & Ghorbel, 2011; Pappu, Saxena, & Asolekar,
2007; Saboya, Xavier, & Alexandre, 2007). In countries like
Italy, Spain, Turkey, Iran, and Egypt, leaders in the industry
of the marble worldwide, the utilization of residues product
of the actions of the mining industry is imperative in view of
the great volume of production that they handle and the high
environmental derivative impact. The generation of residues
from the extraction up to the obtaining of the finished product is
50 % of the mineral extracted (Aliabdo, Elmoaty & Auda, 2014).
Due to the pressure on the utilization of the above mentioned by-
products, there have developed simultaneously investigations of
the use of the rock dolomite for the production of new synthetic
materials for his use in the industry of the plastic ones, production
of medicines, biomedical industry, ceramic refractory bricks
for ovens, treatments of effluent waters of the mining industry,
between others (Altiner & Yildirim, 2017; Aziz, & Smith,1996;
Iglesias, Garcfa-Romero, & Acosta, 2014; Niesyt & Psiuk,
2017;Rabah&Ewais,2009; Romero,Flores,and Arévalo,2010;
Sadek2012;Sadik,Moudden, El Bouari, & El Amrani,2016).

In Colombia, diverse studies have developed
concerning the utilization of by-products of the
construction (Bernal et al., 2009; Correa, 2005; Delgado

and Medina, 2003; Monsalve, Bolafios, Lopez & Toro,
2014; Robayo-Salazar, Mejia de Gutiérrez, & Mulford-
Carvajal, 2016). Especially, there was realized a physical
and mechanical characterization to recycled attachés from
the construction and one concluded that it is possible to
use them realizing a thin grinding to reduce the adhered
mortar and the problems of water absorption due to
porosities (Mattey, Salazar, Forest, Alvarez & Delvasto,
2014). Later an evaluation was realized on the substitution
of sand in panels of ferrocement by thin recycled attaché
product of crushing rubble of concrete, concluding that
the substitution is possible up to in 100 % generating
increase in the resistance to the compression of the above
mentioned panels up to 7,3 % (Mattey et al., 2015). The
review presented in this work demonstrates the potential
uses of by-products of the calcareous origin of the mining
industry in department of the Huila.

Generalities of the mining extraction of the department of
the Huila

The mining production of the department comes
principally from Tesalia’s municipalities, Palermo,
Santa Maria, Neiva and Iquira in gold and silver, of the
municipalities of Pleasure, Giant, Palermo, and Tesalia
in materials of construction, in Pitalito’s clays, and in the
phosphoric rock of the municipalities of Aipe and Tesalia.
In agreement with the National Agency of Mining industry
of the Department of Mines and Energy there exist 229
mining in force titles in the region, which represent an area
of 68508,21 It has, corresponding to 3,66 % of overlapping
in the department. In general, the activities of the extraction
of not metallic minerals prevail on the extraction of metallic
minerals (Castillo, 2011), where the phosphoric rock,
the rocks carbonated as the limestone, the marble and
the barite shape an important link in the economy of the
department, fact that can give place to technical, economic
and ecological benefits. (Catastro Mining Colombian, 2017;
Vargas, 2015).

At the present, the agri-mining is the principal
activity for the use of the above mentioned materials
as input in the process of production of mixtures, gypsy
languages, carbonates of calcium and other products for the
improvement of soils of the agricultural sector (Ordéfiez &
Bahamén, 2010). Especially, the exploitation of limestone
and marble is given principally in the northwestern zone
of the department in rural leases of the municipalities
of Palermo, Teruel, Santa Maria, and Neiva. Due to the
fact that the production of the mining activities depends
on factors like climatic behavior and conditions in the
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supply of explosives, it is not easy to obtain the estimated
annual production of calcareous material of the region.
According to a technical report and of management of
the technical secretary of the chain agri-mining (Castillo,
2011), the average production of calcareous materials for
a unit of exploitation is 10 tons a day. Bearing in mind 38
mining titles registered for the year 2011, the annual total
production is estimated in 109440 tons. Bearing in mind a
percentage of recovery of 50 %, the number of by-products
of calcareous origin generated a year at present is estimated
to be equal or bigger than 54720 tons than the year.

Characteristics of the carbonated rocks

The carbonate rocks are composed of two principal
minerals: calcite or dolomite and a mineral not carbonated
between phases. The calcite is the stablest form of the
carbonate of calcium (CaCO3) and is a mineral polymorphic
(the same chemical formula with different crystalline
structures) (Dietrich, 1999). The dolomite (CaMg(CO3);)
is a mineral metastable, the initially formed crystals can
be replaced then by stabler phases route dissolution or re-
rainfall. Provided that the phases of the dolomite evolve
constant, a cap of dolomite can retain or create porosity and
permeability to major depth and in environments of major
temperature that the limestone (Warren, 2000).

When the carbonate contains a major calcite content
it is called a limestone; in contrast, a carbonate with major
content of dolomite is called rock dolomite. It is not usual to
find a mixture with similar contents of calcite and dolomite
in a carbonate, always there is a trend to the formation of
one or of another one (Warren, 2000).

Additional to the mineral of dolomite, the rock
dolomite is composed of some such associate impurities
as 5i0y, Al)O3 y FepO3. When the rock submits dolomite
to different temperatures there can be obtained varied
compositions that can be used in diverse applications;
Darweesh (2001), demonstrated the development of bricks
of construction from the rock mixture dolomite (40 %)
and siliceous clay siliceous (60 %) that on having been
submitted to a temperature of 750 °C allowed that they
should present thermal interactions that facilitated the
obtaining of a material for construction of high mechanical
resistance.
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Production and cement
Portland in Colombia.

consumption

The concrete Portland is the structural material
most emphasized in the civil construction, his discovery
constitutes a real revolution due to the set of properties
that he presents both in his workability and in his hydraulic
activity. It is used commonly in civil construction and is
not in nature, since it is actually the result of a mixture of
several materials, such as cement Portland, sand, stone and
water. The properties of the concrete one are determined
by the quality and the percentages of the secondhand
components, being able to be modified depending on
the wished application (Abo- El-Enein, Hashem, Amin &
Sayed, 2016; Martin, 2005).

Particularly, the cement Portland is composed of
clinker and mineral additions as the control plaster of the
time of plotted and different some as fly ash and steel slag.
The clinker is obtained on having mixed and to incinerate
together calcareous material and clay to temperatures
superior to them 1350 °C, the process is described in
Figure 1. This mixture is attractive because in water
presence a chemical reaction is formed, this does that the
system becomes viscous and immediately afterward it
hardens, acquiring thereby a high mechanical resistance.
Another advantage that he presents is that his obtaining is
given from abundant raw materials in nature. This type of
cement allows obtaining minor times of

hardening, it improves the rate of hydration and
increases the resistance of the compounds of the cement in
initial conditions (Ingram & Daugherty, 1992).

Colombia possesses six types of cement produced
by seven companies in 19 plants, his market presents an
unstable behavior, with productions over the million tons in
the last 3 years. In August 2017 one presented in Colombia
a production of 1034,8 thousands of tons whereas they
finished off 2017), the difference explains with exports and
in minor measure with reservations, the department with
more offices of cement is Antioch with 17,4 %, followed by
Bogota with 12,1 %, Cundinamarca and Valley of the Cauca
with 8,8 % and 8,4 % respectively. The department of Huila
receives 2,4 % of the national corresponding offices to
24789,6 tons.
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Figure 1. Schematic process of the cement
production portland
Source: the authors

Use of carbonated rocks in cement and concrete Portland

Diverse authors have realized investigations on
the effects of the carbonated rocks use as attachés in the
production of the concrete Portland. Not always it turns
out easy to have sources of suitable attachés for the concrete
one, nevertheless, studies they coincide in indicating the
advantages of using the dolomite. They reveal that the
dolomite possesses a major absorption, density, module
of elasticity, similar resistance and wear with regard to
granitic attachés on which abundant experiences exist
(Alexander, & Mindess, 2010; Cabrera, 2017, Mangin,
2015; Milanesi et al., 2010). In relation with to limestone,
the effect of the dolomite contributes physical properties
and significant mechanics to the concrete one, enabling
the cement production Portland (Mikhailova, Yakovlev,
Maeva & Senkov,2013).

Also, the replacement of the limestone has been
studied by a calcareous dolomitic material as an alternative
attaché in the cement production Portland. One thought that
the systems that 25 % contains in the weight of this attaché
presented major resistances to the compression. Additional
improvements were obtained in the densification of the
structure and a possible increase of the early resistance
without harmful effects on the long-term properties of the
concrete one (Mikhailova, et al., 2013).

Other investigations bring that the dolomite like
attaché in the cement can present expansion as a result of the
possible reactivity of the dolomites in a humid environment.
This phenomenon was confirmed after the observation of
certain hurts to the structures of concrete and for some
tests of the laboratory. The processes of dolomitization are
related to the attachés of dolomite and dolomitic limestone.
The mechanism and the reactions of the dolomitization
are known and widely described. As result of the reaction
of dolomitization, the dolomite (CaMg (CO3)y) it can
turn in calcite (CaCO3) or meerschaum (MgCO3) and the
calcification of the attachés can be expected for the contact
by solutions by high relations of * / Mg * that flow freely
for the pores (Debska, 2015; Smith, 1999). Additional, the
calcareous dolomitic attachés are highly reagents when
they are in touch with the alkaline present cations in the
cement, effect that might cause degradation of the final
product, being necessary to realize studies previous of the
quantities to be secondhand (Rocha, Da Luz & Cheriaf,
2002).

Due to the trend of growth of transport by road also
it has increased the utilization of local and alternative
materials for the construction of routes. Studies have been
realized to determine the applicability of the attaché of
limy rock in the mixtures of asphalt and there has decided
that can be used successfully in concrete asphalt of high
module for the pavement of ways (Haritonovs, Tihonovs
& Zaumanis, 2016; Sybilski, Bankowski & Krajewski, 2010).
In case of the pavement of concrete, the aspects that define
his performance are given by the ruggedness, superficial
texture and absence of cracks. A lot of these properties are
attributed to the characteristics of the attachés (Souza &
Calo, 2008).

On the other hand, the production of clinker as the
principal component of the cement Portland is an intense
process, a partial substitution of clinker for mineral
additions represents considerable energetic savings and
decrease of the emission of CO7 from cement and concrete
industries. Additional, economic sense makes reduce the
energy used in the cement production and I make concrete
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and at the same time, to do sure use of what can be classified
as a by-product of the mining industry. (Hartshorn, Sharp
& Swamy, 1999; Li, Du & Huo, 2007; Piechéwka-Mielnik &
Giergiczny, 2011; Tsivilis, Batis, Chaniotakis, Grigoriadis &
Theodossis,2000).

Some studies show that the properties of performance
of a cement Portland to generate a tertiary mixture on
having added limestone (up to 20 %) and metallurgical
dross of high oven (up to 30 %), it increases up to 35 %
the resistance to compression in relation with a mortar
of reference and in turn he presents minor coefficients of
capillary suction, confirming the action so much of physical
as chemical character of the materials of addition. Also,
they mentioned that the contraction of dried diminishes
with the increase of the calcareous component (Aquino,
Inoue, Miura, Mizuta, & Okamoto, 2010; Diaz, Izquierdo,
Mejfa de Gutiérrez & Gordillo,2013).

The replacement of natural sand by sands crushed of
origin carbonated also has been evaluated. For the concrete
one in hard condition, the realized experiences base on
concretes elaborated with crushed sands calcite, dolomitic,
granitic and quartz, and as a reference, natural sand was
in use. All the sands were presenting equal modules
of delicacy, and the concretes were designed by equal
proportions. The results establish that the relation between
this resistance and the module of elasticity than 28 days is
bigger for attachés of dolomite and calcite (Cabrera, Ortega,
& Traversa, 2010). Parallel, one has found in the production
of concrete, that replacement of the sand with powder of
marble because of 15 % to 75 %, increases the resistance
to the compression in 20 % to 26 % due to the presence of
carbonate of calcium (CaCO3) and silicon oxide (SiOp) in
the chemical structure of the marble, developing a better
mechanical performance in comparison with the concrete
one in which the powder of marble replaces to the cement,
which of fact diminishes the resistance to the compression
and workability of the mixture in percentages superior to
20 % (Aliabdo et al., 2014; Arel, 2016; Sadek, El-Attar and
Ali, 2016; Sutcu, Alptekin, Erdogmus, Er & Gencel,2015).

Finally, studies have developed on two component
mixtures of partial substitution of the cement Portland.
These are called cement of addition that corresponds to the
cement with environmental sustainability. The substitution
of the cement for mineral inert (limy) additions, or
chemically active, such additions as puzzolans (smoke of
silica, flying ash, ash of husk of rice) can present or not good
characteristics depending on the quality and quantity of the
addition. Such technical advantages as minor it demands
of water, saving of energy, minor capillary porosity and
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good behavior opposite to aggressive means (Aguila, 2016;
Carrasco, Cruz, Terrados, Corpas, and Pérez, 2014; Loayza
Goicochea, 2014; Robayo, Mattey and Delvasto, 2013;
Vegas, Gaitero, Urreta, Garcfa and Frias, 2014; Villaquiran,
Rodriguez and de Gutiérrez, 2014).

Conclusions

Thereview of theliterature allowed to find alternatives
for a potential high place of application for by-products
derived from the mining industry in the department of
Huila. Advantages between which ecological questions
can be mentioned, eventual reduction of costs and better
mechanical characteristics open the door possible new
models of business about the above mentioned by-products,
especially the related ones to the calcareous rocks.

It is necessary to analyze carefully the percentage
of the additions, the mineralogical characteristics and
the porosity of the attachés due to the fact that the above
mentioned parameters influence the mechanical properties
of the concrete one. Particularly additions of calcareous
material in cement Portland allow to reduce the costs of the
processing of the concrete one, in addition it is a widely
present by-product in the region and as advantage it allows
to accelerate the rate of hydration of the mixture in an initial
stage, providing a product with favorable characteristics.

References

Abo-El-Enein, S. A., Hashem, F. S, Amin, M.
S., & Sayed, D. M. (2016). Physicochemical
characteristics of cementitious building
materials derived from industrial solid
wastes. Construction and Building Materials,
126, 983-990. doi: https://doi.org/10.1016/j.
conbuildmat.2016.09.112

Aguila, 1. (2016). Evaluacién fisico quimico de cenizas
de cascarilla de arroz, bagazo de cafia y
hoja de maiz y su influencia en mezclas
de mortero, como materiales puzoldnicos.
Revistadela Facultad de Ingenieria, 23(4).

Alexander, M., & Mindess, S. (2010). Aggregates in
concrete. CRC Press. Aliabdo, A. A., Elmoaty,
A.E.M. A,y Auda, E.

M. (2014). Re-use of waste marble dust in the



Fabara, Florez; Callejas; Cajas. Use of carbonate rock mining by-products in the cement and concrete industry to

assess its application in the Department of Huila: A review

production of cement and concrete.
Construction and  building materials, 50,
28-41.  doi:  https://doi.org/10.1016/j.
conbuildmat.2013.09.005

Altiner, M., & Yildirim, M. (2017). Production and
characterization of synthetic aragonite
prepared from dolomite by eco-friendly
leaching—carbonation  process.  Advanced
Powder  Technology, 28(2), 553-564. doi:
https:/ /doi.org/10.1016/j.apt.2016.10.024

Aquino, C., Inoue, M. Miura, H. Mizuta,
M., & Okamoto, T. (2010). The effects of
limestone aggregate on concrete properties.
Construction and Building Materials, 24(12),
2363-2368. doi: https://doi.org/10.1016/j.
conbuildmat.2010.05.008

Arel, H. $. (2016). Recyclability of waste marble
in concrete production. Journal of Cleaner
Production, 131, 179-188. doi: https://doi.
org/10.1016 /j.jclepro.2016.05.052

Aziz, H. A., & Smith, P. G. (1996). Removal of
manganese from water using crushed
dolomite filtration  technique. Water
Research, 30(2), 489-492. doi: https://doi.
org/10.1016/0043-1354(95)00178-6

Bernal, S., Esguerra, J., Galindo, ., de Gutiérrez, R. M.,
Rodriguez, E., Gordillo, M., & Delvasto, S.
(2009). Morteros geopolimericos reforzados
con fibras de carbono basados en un sistema
binario de un subproducto industrial. Rev.
Lat. Metal. Mater S, 1, 587-592.

Bilgin, N., Yeprem, H. A, Arslan, S., Bilgin, A., Glinay,
E.,&Marsoglu, M. (2012). Use of waste marble
powder in brick industry. Construction and
Building Materials, 29, 449-457. doi: https://
doi.org/10.1016/j.conbuildmat.2011.10.011

Cabrera, O. A. (2017). Caracterizacion de la durabilidad
de hormigones con arenas de trituracion.
(Tesis de post grado). Recuperado
de http:/ /repositoriodigital.uns.edu.
ar/ handle /123456789 /3102

Cabrera, O. A., Ortega, N. F., & Traversa, L. P. (2010).
Una fuente alternativa de agregados finos
para el hormigén.

Carrasco, B., Cruz, N., Terrados, J., Corpas, F. A., &
Pérez, L. (2014). An evaluation of bottom
ash from plant biomass as a replacement
for cement in building blocks. Fuel, 118,
272-280. doi: https://doi.org/10.1016/j.
fuel.2013.10.077

Castells, X. E. (2012). Aprovechamiento de residuos
agricolas y forestales: Reciclaje de residuos
industriales. Ediciones Diaz de Santos.

Castillo, N. (2011). Agromineria: Desarrollo Local
Sostenible: Informe Técnico y de Gestion
2011. Gobernacién del Huila, 122-141.
Recuperado de http://www.huila.gov.co/
publicaciones/5220/cadena-agromineria/

Catastro minero colombiano, 2017. Recuperado de
http://www.cmc.gov.co

Correa, R. A. T. (2005). La insercién de subproductos.
Una mirada desde los materiales de
construccion. Educacion y ambiente, 207.

DANE. (2017). Boletin técnico. Lugar de publicacién:
Estadisticas de cemento gris Agosto de_2017.
Recuperado  de  https://www.dane.
gov.co/ files/investigaciones/boletines/
cemento gris/ Bol cemen gris agol7.pdf

Darweesh, H. H. (2001). Building materials from
siliceous clay and low grade dolomite

rocks. Ceramics International, 27(1), 45-
50. doi: https://doi.org/10.1016/S0272-
8842(00)00040-7

Debska, D. (2015). The effect of exposition
conditions on the durability of cement
concrete  with dolomite aggregate
sourced near Krakow, Poland. Procedia
Engineering, 108, 673-680. doi: https://doi.
org/10.1016/j.proeng.2015.06.198

Delgado, O. F., & Medina, J. A. (2003). Extrusién
de perfiles espumados de madera plastica.
Revista de Ingenieria, (18),56-63.

Diaz, J., Izquierdo R., Mejla de Gutiérrez, R &
Gordillo, M. (2013). Mezcla ternaria de
cemento portland, escoria de alto horno
y piedra caliza: resistencia mecanica y
durabilidad. Revista de la Construccion, 12(3),

155



Informador Técnico (Colombia) 81(2) Julio - Diciembre 2017: 150-158

53-60. doi: https://doi.org/10.4067/S0718-
915X2013000300006

Dietrich, R.V. (1999). Calcite (mineral). Encyclopedia
Britannica. Recuperado de https://www.

britannica.com/science/calcite

Fraccascia, L., Giannoccaro, I, & Albino, V.
(2018). Green product development: What
does the country product space imply?.
Journal of Cleaner Production, 170, 1076-
1088.  doi:  https://doi.org/10.1016/j.
jclepro.2017.09.190

Fuentes Molina, N., Fragozo Tarifa, O. I, &
Vizcaino Mendoza, L. (2015). Residuos
agroindustriales como adiciones en la
elaboracién de bloques de concreto no
estructural. CienciaeIngenieria Neogranadina,
25(2). doi: https://doi.org/10.18359/
rcin.1434

Garcia Ten, F. J., Quereda, M. F., Mallol Gasch, G.,
Soriano, M., & Vicent, M. (2011). Desarrollo
de baldosas cerdmicas para pavimentacion
urbana basadas en residuos industriales.

Haritonovs, V., Tihonovs, J., & Zaumanis, M. (20161).
Performance evaluation of high modulus
asphalt concrete mixes. 3rd International
Conference on Competitive Materials and
Technology Processes (IC-CMTP3). IOP Conf.
Series: Materials Science and Engineering
123 (2016) 012055. doi: https://doi.
org/10.1088/1757-899X/123/1/012055

Hartshorn, S. A., Sharp, J. H.,, & Swamy, R. N.
(1999). Thaumasite formation in Portland-
limestone cement pastes. Cement and Concrete
Research, 29(8), 1331-1340. doi: https://doi.
org/10.1016/ S0008-8846(99)00100-3

Hebhoub, H., Aoun, H., Belachia, M., Houari, H.,
& Ghorbel, E. (2011). Use of waste marble
aggregates in  concrete.  Construction
and  Building  Materials, 25(3), 1167-
1171. doi: https://doi.org/10.1016/j.
conbuildmat.2010.09.037

Iglesias, 1., Garcia-Romero, E., & Acosta, A. (2014).
Influence of dolomite microcrystals on the
technological properties of Santa Cruz de
Mudela clays used for building ceramics.

156

Applied Clay Science, 102,261-267. doi: https:/ /
doi.org/10.1016/j.clay.2014.10.009

Ingram, K. D., & Daugherty, K. E. (1992). Limestone
additions to portland uptake,
chemistry, and effects. Int. Congr. Chem. Cem.,
9 th, I11, 160.

cement:

Isa, N. F., Muhammad, K., Yahya, N., Ahmad, M.
M., Manaf, A., Hisyam, M. B., ... & Naspu,
A. (2016). Dolomite quarry waste as sand
replacement in sand brick. Materials Science
Forum, 857,319-322. Trans Tech Publications.
doi:https://doi.org/10.4028 /www.
scientific. net/MSF.857.319

Li, Y., Du, X. L., & Huo, D. (2007). Utilization of
limestone as mineral admixture in cement
and concrete. Journal of Wuhan University of
Technology, 3, 010.

Loayza Goicochea, P. (2014). Efecto de la ceniza de
cascara de arroz sobre la resistencia a la
compresién del concreto normal.

Mangin, N. M. (2015). Utilizacion de agregados
calcdreos de la Provincia de Cordoba para el
desarrollo de hormigones con cemento portland
blanco. (tesis de maestria). Recuperado
de http:/ /repositoriodigital.uns.edu.
ar/ handle /123456789 /2072

Martin, J. F. M. (2005). Aditivos para concreto. Concreto.
Ensino. Pesquisa e Realizagdes. Sao Paulo,
Brasil: Ibracon.

Mattey Centeno, P., Robayo Salazar, R., Silva Urrego,
Y., Alvarez Jaramillo, N., & Delvasto Arjona,
S. (2014). Caracterizacién fisica y mecanica
de agregados reciclados obtenidos a partir
de escombros de la construccion. Informador
Técnico, 78(2), 121-127. doi: https://doi.
org/10.23850/22565035.95

Mattey Centeno, P., Robayo Salazar, R., Torres Rico,
J., Ramos Barragan, P., y Delvasto Arjona,
S. (2015). Evaluaciéon de las propiedades
mecédnicas de paneles de ferrocemento
con agregado fino reciclado. Informador
Técnico, 79(2), 146-155. doi: https://doi.
org/10.23850/22565035.159




Fabara, Florez; Callejas; Cajas. Use of carbonate rock mining by-products in the cement and concrete industry to

assess its application in the Department of Huila: A review

Mikhailova, O., Yakovlev, G., Maeva, 1., & Senkov, S.
(2013). Effect of dolomite limestone powder
on the compressive strength of concrete.
Procedia Engineering, 57,775-780. doi: https:/ /
doi.org/10.1016/j.proeng.2013.04.098

Milanesi, C. A., Perrone, F. H., Pappalardi, M.,
Violini, D., Zerbino, R., & Giaccio, G.
(2010) Aprovechamiento de agregados
de origen dolomitico en hormigones
para pavimentos. Cementos Avellaneda.
Recuperado de http:// www.cavellaneda.
com.ar/publicaciones-detalle. php?id=8

Monsalve, 1. V., Boléfios, I. H., Lopez, P. F., & Toro,
E. F. (2014). Teja tipo sandwich de cemento
basados en subproductos industriales para
el mejoramiento de la comodidad térmica.
Revista Colombianade Materiales, (5),332-337

Niesyt, M., & Psiuk, B. (2017). Fused dolomite-
magnesia co-clinker for fired dolomite
refractories. Ceramics International, 43(1),
51-59.  doi:  https://doi.org/10.1016/j.
ceramint.2016.08.150

Ordoénez, N., & Bahamoén, W. (2010). Laagromineria
como motor del Huila para Colombia.
Programa de productividad y competitividad para
el Huila. Informe técnico y de gestion 2010.

Pappu, A., Saxena, M., & Asolekar, S. R. (2007). Solid
wastes generation in India and their recycling
potential in building materials. Building and
Environment, 42(6), 2311-2320. doi: https://
doi.org/10.1016/j.buildenv.2006.04.015

Piechéwka-Mielnik, M., & Giergiczny, Z. (2011).
Properties of Portland-composite cement
with limestone. Cementing a sustainable
future. XIII ICCC International Congress
on the Chemistry of Cement, Madrid (3-
8).

Rabah, M., & Ewais, E. M. M. (2009). Multi-
impregnating  pitch-bonded  Egyptian
dolomite refractory brick for application in
ladle furnaces. Ceramics International, 35(2),
813-819. doi: https://doi.org/10.1016/j.
ceramint.2008.02.017

Robayo-Salazar, R. A., Mejia de Gutiérrez, R, &
Mulford-Carvajal, A.J. (2016). Produccién de

elementos constructivos a partir de residuos
de ladrillo activados alcalinamente. Facultad
de Ingenieria, 25(43).

Robayo, R., Mattey, P. & Delvasto, S. (2013).
Comportamiento mecédnico de un concreto
fluido adicionado con ceniza de cascarilla
de arroz (CCA) y reforzado con fibras
de acero. Revista de la Construccion, 12(2), 139-
151. doi: https://doi.org/10.4067/S0718-
915X2013000200011

Rocha,].C.,DaLuz,C. A., & Cheriaf, M. (2002). Effects
Of Dolomite Aggregate On The Deterioration
Of Concrete Floor. 9th International Conference
on Durability of Materials and Components.
Rotterdam, Netherlands.

Romero, A. A., Flores, S. L., & Arévalo, W. (2010).
Tratamiento de efluentes de la industria
minera con dolomita. Industrial Data, 13(1),
85. doi:  https://doi.org/10.15381/
idata. v13i1.6174

Saboya, F., Xavier, G. C., & Alexandre, J. (2007).
The use of the powder marble by-product
to enhance the properties of brick ceramic.
Construction and Building Materials, 21(10),
1950-1960. doi: https://doi.org/10.1016/].
conbuildmat.2006.05.029

Sadek, D. M. (2012). Physico-mechanical properties
of solid cement bricks containing recycled
aggregates. Journal of Advanced  Research,
3(3), 253-260. doi: https:/ /doi.org/10.1016 /.

jare.2011.08.001

Sadek, D. M., El-Attar, M. M., & Ali, H. A. (2016).
Reusing of marble and granite powders in
self-compacting concrete for sustainable
development. Journal of Cleaner Production,
121, 19-32. doi: https://doi.org/10.1016/j.
jclepro.2016.02.044

Sadik, C., Moudden, O., El Bouari, A., & El Amrani,
I. E. (2016). Review on the elaboration and
characterization of ceramics refractories

based on magnesite and dolomite. Journal

of Asian Ceramic Societies, 4(3), 219-233. doi:

https:/ /doi.org/10.1016/j.jascer.2016.06.006

Serrano Guzman, M. F., Pérez Ruiz, D. D., Torrado
Gomez, L. M., & Hernédndez, N. D. (2017).

157



Informador Técnico (Colombia) 81(2) Julio - Diciembre 2017: 150-158

Residuos inertes para la preparacién de
ladrillos con material reciclable: una practica
para proteccién del ambiente. Industrial Data,
20(1).

Smith, M. R. (1999). Stone: building stone, rock fill and
stone in construction. Nottingham, Londres:
The Geological Society.

Sorvari, J., & Wahlstrom, M. (2014). Industrial
By-products. En E. Worrell y M. Reuter,
Handbook of Recycling: State-of-the-art for
Practitioners, Analysts, and Scientists (1st
ed., pp. 231-253). Amsterdam:Elsevier.

Souza, E., & Calo, D. (2008, November). Influencia
de las caracteristicas del agregado en el
comportamientodel pavimento de hormigon.
In Primer Congreso Argentino de Aridos.
Escuela Técnica Superior de Ingenieros de
Minas, Ciudad del Mar del Plata, Plata.

Sutcu, M., Alptekin, H., Erdogmus, E., Er, Y., &
Gencel, O. (2015). Characteristics of fired
clay bricks with waste marble powder
addition as building materials. Construction
and Building Materials, 82, 1-8. doi: https://
doi.org/10.1016/j.conbuildmat.2015.02.055

Swart, C. J. U.,, & van Schalkwyk, A. (2001).
Subsurface grout barriers for ground
stabilization in dolomite areas near
Carletonville, South Africa. Environmental
Geology, 40(4), 592-601. doi: https://doi.
org/10.1007 /002540000222

Sybilski, D., Bankowski, W., & Krajewski, M. (2010).
High modulus asphalt concrete  with
limestone aggregate. International Journal of
Pavement Research and Technology, 3(2), 96.

158

Tsivilis, S., Batis, G., Chaniotakis, E., Grigoriadis,
G., & Theodossis, D. (2000). Properties and
behavior of limestone cement concrete and
mortar. Cement and Concrete Research, 30(10),
1679-1683. doi: https://doi.org/10.1016/
S0008-8846(00)00372-0

Vargas, R. (2005). Yacimientos minerales del
departamento del Huila. Universidad
Surcolombiana.  Facultad de Ingenieria.

Recuperado de http://ingenieria.usco.edu.
co/ museo/images/GeoEconomicaHuila.

pdf

Vegas, 1., Gaitero, J. J., Urreta, J., Garcia, R., & Frias,
M. (2014). Aging and durability of ternary
cements containing fly ash and activated
paper sludge. Construction and Building
Materials, 52, 253-260. doi: https://doi.
org/10.1016 /j.conbuildmat.2013.10.070

Villaquiran, M. A., Rodriguez, E., & de Gutiérrez,
R. M. (2014). Evaluacién térmica de
sistemas geopoliméricos basados en
metacaolin con incorporacién de humo
de silice y ceniza de cascarilla de arroz.
InformadorTécnico,78(1), 6-11. doi: https://
doi.org/10.23850/22565035.64

Warren, J. (2000). Dolomite: occurrence, evolution
and economically important associations.
Earth-Science Reviews, 52(1),1-81. doi: https://
doi.org/10.1016/S0012-8252(00)00022-2

Wiemes, L., Pawlowsky, U., & Mymrin, V. (2017).
Incorporation of industrial wastes as raw
materials in brick’s formulation. Journal of
Cleaner Production, 142, 69-77. doi: https://
doi.org/10.1016/j.jclepro.2016.06.174




