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Contents of different materials in
the mixture (in terms of total mass
of the powder)

Component 1 2 3 4 5 6
material

iron 64 60 62 58 69 67
powder
fly ash 20 20 20 20 15 15
limestone 8 8 10 10 8 8
powder

Metakaolin 6 10 6 10 6 10

Table.1. Mix Proportions Used[1]
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raw percentage Specifications
materials (by

weight)
Iron 60% Scrap metal

Powder iron powder
with an average
particle size of

19.03 pm

Fly Ash 20% Class F fly ash
in accordance
with ASTM C
618 or ground

glass particles

Limestone 10%
powder

Limestone
powder
(average
particle size 0.7
nm) conforming
to ASTM C 568

Metakaolin 8% Complies with

ASTM C 618

Weak 2%
oxalic acid

It acts as a
catalyst

Summary of raw materials required for ferrock .Table 2
manufacturing (suresh, 2015)
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Fig. 1. Effect of (a) fly ash, (b) limestone, (¢) metakaolin on
compressive strength of iron powder fasteners|[1]
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Sodium  Sodium  Silicate to Basalt Theratio sand ferrock slag Design name Design

silicate hydroxide hydroxide fibers of number

ratio soluble

materials
to

cement
764 508 1.5 32.4 0.5 5080 256 2290 RI1.5F12G0.3 1
764 508 1.5 54 0.5 5080 256 2290 RI1.5F12G0.5 2
764 508 1.5 75.6 0.5 5080 256 2290 RI1.5F12G0.7 3
764 508 1.5 108 0.5 5080 256 2290  RI1.5F12G1 4
848 424 2 324 0.5 5080 256 2290  R2F12G0.3 5
848 424 2 54 0.5 5080 256 2290  R2F12G0.5 6
848 424 2 75.6 0.5 5080 256 2290  R2F12G0.7 7
848 424 2 108 0.5 5080 256 2290 R2F12G1 8

Table 3. Details of the final mixing plan (kg/m3)
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Thermal cycle Operation
- Reaching 100 degrees
100 - Staying at 100 degrees
for 24 hours
- turn off

- Reaching 200 degrees
200 - Staying at 200 degrees
for 4 hours
- turn off
- Reaching 600 degrees
600 - Staying at 600 degrees
for 2 hours
- turn off
Table 4. Details of heating cycles
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Fig. 1. The arrangement of the samples in the furnace under
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Fig. 7. Reduction of strength after 200 degree heating
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Abstract:

Cement is one of the most widely used construction materials in the world. Considering that the production of
cement is polluting and for every one ton of cement produced, one ton of carbon dioxide gas enters the
atmosphere. Therefore, for this reason, most of the research in recent years is to replace cement with a new
environmentally friendly material. Is. The result of this research led to the identification and introduction of a
new substance called ferrock. Ferrock as a compound is an iron binder that yields a variety of waste materials
to form a carbon-negative building material. To make this new material, iron dust is used along with
proportions of limestone powder, fly ash, metakaolin and oxalic acid. It shows the best usage of iron ore waste
powder obtained during the mining process that is just dumped away from the mines, causing air pollution,
health hazards and also consuming larger area. The product indirectly reduces the carbon dioxide released by
its unique strength gaining mechanism, which is in contrary with that cement and thus stands out among many
other supplements of cement. Ferrock involves a curing process with carbonation and air curing in varied
number of days for better strength in terms of compression, tensile strengths and achieving desirable properties.
Ferrock is thus a more promising eco friendlier binding material in terms of its carbon negativity and in best
usage of the waste. Although implementing Ferrock may require an initial investment, the long-term
advantages of reduced maintenance costs and improved sustainability contribute to its overall value
proposition. Iron dust in the form of powder (size less than 90 microns) and fine aggregate (size between 150
microns to 2.36mm) is used to develop the iron carbonate matrix which is major binding material in ferrock
and they considered light . In this research, the aim is to investigate the durability and resistance of
geopolymeric mortars containing ferrock and basalt fibers against high temperature, therefore, for this purpose,
different proportions of ferrock and slag are replaced with hydraulic cement and mortar samples are prepared
with different percentages of basalt fibers. . Then the 28-day samples are tested at temperatures of 200 and 600
degrees. The results of these tests show that the strength of geopolymer mortar containing frac has a slight
drop (14%) at 200 degrees but a noticeable drop (50%) at higher temperatures, also the results show that the
samples with percentage Fewer fibers (0.3%) have gained more compressive strength after 28 days. Increasing
the amount of sodium silicate and decreasing sodium hydroxide, as well as increasing the replacement
percentage of basalt fibers leads to greater resistance in the period of 7 to 28 days after construction, but after
high temperature, a more noticeable drop in the compressive strength of these samples can be seen. The higher
the ratio of sodium silicate to sodium silicate of the manufactured samples and the more fibers are used to
replace the slag in the sample, the higher the tension due to bending is obtained.

Keywords: ferrock, resistance and durability, basalt fibers, high temperature.
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