Accepted Manuscript B

tion)

Environmentally clean materials from hazardous red mud, ground cooled ferrous
slag and lime production waste

Vsévolod Mymrin, Kirill Alekseev, Otavio M. Fortini, Yelaman K. Aibuldinov, André
Nagalli, Edgar Winter, Rodrigo E. Catai, Eliane B.C. Costa, Cleber Pedroso

PII: S0959-6526(17)31049-1

DOI: 10.1016/j.jclepro.2017.05.109
Reference: JCLP 9648

To appear in: Journal of Cleaner Production
Received Date: 09 November 2016

Revised Date: 16 May 2017

Accepted Date: 20 May 2017

Please cite this article as: Vsévolod Mymirin, Kirill Alekseev, Otavio M. Fortini, Yelaman K.
Aibuldinov, André Nagalli, Edgar Winter, Rodrigo E. Catai, Eliane B.C. Costa, Cleber Pedroso,
Environmentally clean materials from hazardous red mud, ground cooled ferrous slag and lime
production waste, Journal of Cleaner Production (2017), doi: 10.1016/j.jclepro.2017.05.109

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.



Environmentally clean materials from hazardous red mud,

ground cooled ferrous slag and lime production waste

Vsévolod Mymrin'*, Kirill Alekseev!, Otavio M. Fortini?, Yelaman K. Aibuldinov?,

André Nagalli!, Edgar Winter Jr.!, Rodrigo E. Catai!, Eliane B.C. Costa!, Cleber Pedroso'.

1 - Civil Engineering Department, Federal Technological University of Parana,

str. Deputado Heitor Alencar Furtado, 4900, Campus Curitiba, CEP: 8§1280-340,

Ecoville - Parana - Brazil.

2 - Department of Chemical Engineering, University of Minnesota, Duluth, USA

3 - Yelaman K. Aibuldinov, 2 JSC “PARASAT” National scientific and technological holding” ,
010000, 24, Republic avenue, Astana, Kazakhstan.

* Corresponding author. E - mail: seva6219@gmail.com Tel: 55-41-3279-4518.

Abstract: New composite materials were developed from red mud, a residue from bauxite
mining, which can be used in several applications such as airfield runways, municipal waste
dumps, and production of tiles among others. The composites contain 52 to 78wt % of red mud
with pH value near 13.5, ground cooled ferrous slag (20—45%), and lime production waste (2%).
The main objectives of this research were to develop new environmentally efficient solutions for
these three solid wastes as valuable components of reusable materials and to study their structure
formation processes. Different wet mixes of these three wastes were compacted with a force of
10 MPa to cylindrical shapes of 20 x 20 mm, and hardened at 94 to 96% humidity. The materials
had axial resistance strength 1.8, 3.4, 6.2 and 11.2 MPa on the 3%, 7t 14% and 365" days
respectively; coefficients of linear expansion ranged between 0.3 and 4.76%, and water

absorption ranged from 1.8 and 9.31%. The hardening process was monitored by XRD, SEM,
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