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ABSTRACT

Introduction and Objectives: The quality of produced pellets is directly dependent on the physicochemical properties of the bentonite
used. This research aims to investigate the effect of heat treatment on the characteristics of bentonite and to evaluate the properties of
the obtained raw and fired pellets.

Materials and Methods: In this study, the impact of heat treatment on the properties of bentonite, as a binder additive in a pelletizing
unit, was investigated. A sample of sodium bentonite from South Khorasan mines was selected as the raw material. Following thermal
analyses, temperatures of 400, 800, and 1300 °C were chosen as heat treatment temperatures. X-ray diffraction (XRD), elemental
analysis, and scanning electron microscopy (SEM) were employed to analyze the phase and structural characteristics of the samples
after heat treatment. Water absorption, swelling percentage of the samples, and the properties of pellets produced from the heat-treated
bentonite were examined to assess the effect of heat treatment on bentonite properties.

Results: The results indicated that heat treatment led to structural and phase changes in bentonite. SEM images of raw bentonite
revealed that the particle morphology and porosity of bentonite changed with increasing heat treatment temperature. Furthermore, the
zeta potential test was utilized to compare the electrical potential difference between the layers of the samples. The results showed that
heat-treated bentonite particles at 400 °C exhibited a lower tendency to settle.

Conclusion: The results of this study declared that heat treatment up to 400 °C improved the properties of bentonite and the obtained
pellets.
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450 Si > 3 Element Weight % Atomic %
3 CK 11.30 18.85] ;|

400 o O K 42.85 53.65
350 o NaK 1.63 1.42
200 g 3 o MgK 0.73 0.60
250 g AIK 5.89 4.38

SiK 22.74 16.23
200 SrL .52 1.72
150 A SK 0.84 0.52
100 © — CaK 212 1.06
o 5| NBM S . FeK 4.38 1.57

sifalre A B ss " ca ;: Fe .

) X 75 51 104 117 130

Element ‘Weight % Atomic %

CK 30.44 43.30|
O K 38.18 40.77 i
NaK 2.07 1.54
MgK 0.75 0.53
AIK 440 279
SiIK 12.69 7.72
SrL 5.19 1.01
SK 1.11 0.59
CakK 1.41 0.60
FeK 3.75 1.15

aallibs. PR [ S S
9.1 104 117 130
308 § Element \Weight % Atomic %) C
. C K 19.58 30.6
O K 39.09 45.93
238 O NaK 1.72 1.41
204 MgK 086 067
170 AlK 544 379
- SiK 19.30 12.92
. A SrL 574 1.23
102 SK 123 072
68 l Na ! CaK 2.50 1.17
o 1Y Mg & o FeK 454 1.53
o 3 " W S...5 l‘ Mol S L DR | VTS wo
0.0 13 26 39 5.2 6.5 7.8 9.1 104 11.7 130
o Si
558 Element Weight % Atomic %
CK 11.82 19.50 N
496 O K 40.71 51.30
434 NaK 1.94 1.70
N N MgK 0.65 0.54
AlK 583 4.36
310 SiK 24.26 17.41
248 SrL 6.54 1.51
156 SK 1.00 0.63
CaK 2.55 1.28
124 FeK 491 1.77|
&2 Srg SS ca Ca Fe Fe
0 P ey bl " Y S
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Adsorption / desorption isotherm
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