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Research on modification of low — grade bentonite and its application in pellets
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Abstract: In order to make better use of low—grade Ca-based bentonite for pellets production semi-dry method is used
to modify this kind of bentonite and the pelletizing test is carried out. The results show that after the bentonite is
sodium-modified by the best semi-dry method the water absorption and swelling volume in 2 hours are increased from
161.1% and 3.1 mL/g to 349.03% and 18.1 mL/g respectively. After the sodium modification and compound
modification when the proportion is 1. 6% the green ball falling strength increases from 3.9 times/( 0.5 m) of the
original soil to 5.4 times/( 0.5 m) for sodium-modified soil and composite bentonite of 6.6 times/( 0.5 m)
respectively. In addition after the modification of the composite soil the proportion of the original soil in the pellets
can be reduced from 1. 6% to less than 1.0% and the burst temperature of the composite soil pellets is higher than
that of the original soil by more than 100 °C.
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Fig.1 XRD pattern of raw bentonite
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Table 1 Chemical compositions of raw bentonite %
Si0, Al, O, Fe, 0, Ca0 MgO K,O0 Na, O P S LOI
60. 71 15. 65 5.32 1.48 2.01 1.85 0. 84 0. 055 0. 051 1. 61 10. 42
1 1 2 ° 2 N
. d(001) =1.498 64 2h 49.55% . 161.1%
nm 3.1 mL/g o
2
Table 2 Physical and chemical properties of raw bentonite
2 h -0.074 mm
-1 -1 pH
( ) 1% /(mLeg™) Mg (100g) ) ) 1% ( ) 1%
161.1 3.1 21.80 49.55 98.13 7.68
4 o 3 TFe
3. 66.16% FeO 23% Si0,
3 ( )
Table 3 Chemical compositions of iron concentrate %
TFe FeO Si0, Al O, CaO MgO S P LOI
66. 16 26. 89 3.52 1. 56 1.41 0.98 0.42 0.01 -1.57
4
Table 4 Concentrate particle size distribution and specific surface area of iron concentrate
( ) %
/(em®eg™)
—-0.038 mm 0.038 ~0. 074 mm +0.074 mm
56. 63 27. 65 15.72 1372
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Fig.2 Flow diagram of sodium modification
and compound modification
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Fig. 4 Influence of moisture on the effect

of sodiumization
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Fig. 6 The influence of aging time on the effect
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Fig. 10 Influence of different binders and amounts

on the properties of green balls
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Fig. 11 SEM patterns of different binder in dry ball
3

100 C o

(1) : Na,CO,
2% 26% 2 . 3 d;
2 h
161.1% 3.1 mL/g 349. 03%
18.1 mL/g; o
(2)
1. 6%
3.9 /(0.5 m)
5.4 /(0.5 m)
6.6 /(0.5 m);
1. 6% 1.0% ;
100 C

J. 2020( 10) : 70 - 81.
ZHAOYunlaing BAI Haoyu YI Hao et al. Preparation and
environmental applications of two-dimensional montmorillonite
nanosheets J . Metal Mine 2020( 10) : 70 —81.

2 CHENT YUANY ZHAO Y et al. Effect of layer charges on
exfoliation of montmorillonite in aqueous solutions J .
Colloids and Surfaces A: Physicochemical and Engineering As—
pects 2018 548:92 -97.

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

SEM

I 2005 30(4):13 -16.
LIU Guiyang ZHU Deqing PAN Jian et al. The industrial test
for improving iron ore pellets properties with adding of organic
activated bentonite J . Sintering and Pelletizing 2005 30
(4):13-16.

J. 2020(3) :22 -27.
ZHENG Changwen GUAN Junfang ZHENG Jiaming et al.
Progress in the application of bentonite in mining industry
J . Multipurpose Utilization of Mineral Resources 2020( 3) :
22 -27.

2009 18(8):99 -102.
ZHANG Hanquan. Application of bentonite in iron ore oxida—
tion pellets J . China Mining Magazine 2009 18( 8):99 -
102.

J. 2020 45(6) :69 -73.
WENG Xingyang. Research on sodium hexametaphosphate in—
fluence to calcium bentonite modification and its mechanism
from pellets J . Sintering and Pelletizing 2020 45(6) : 69 —
73.

D . : 2011.
LI Caixia. Study on preparation of bentonite-based pellet and
sar for iron pellet D . Fuxin: Liaoning Technical University

2011.

J. 2018 43(4):27 -32.
ZHANG Yuanbo OUYANG Xuezhen LU Manman et al. Ap—
plication effect of humic acid modified bentonite binder in iron
ore pellets J . Sintering and Pelletizing 2018 43(4):27 -
32.

http://www.cnki.net



46 46 3
2004 24(6):21 -23. Bulletin of The Chinese Ceramic Society 2020 39( 3) : 837 -
JIANG Chong CAO Jiahong SHI Yunliang. Modification of 843.
bentonite of taoyuan with sodium carbonate J . Mining and 15 ZHANG Xian YI Hao BAI Haoyu et al. Correlation of mont—
Metallurgical Engineering 2004 24(6) : 21 -23. morillonite exfoliation with interlayer cations in the preparation
10 WOLFE T A DEMIREL T BAUMANN E R. Adsorption of or— of two-dimensional nanosheets J . Rsc Advances 2017
ganic pollutants on montmorillonite treated with amines [ . 7(66) 141471 —41478.
Journal( Water Pollution Control Federation) 1986: 68 —76. 16 BAI Haoyu ZHAO Yunliang ZHANG Xian et al. Correlation
11 KUTSENKO L I BOCHEK A M VLASOVA E N et al. Syn— of exfoliation performance with interlayer cations of montmoril—
thesis of carboxymethyl cellulose based on short fibers and lig— lonite in the preparation of two-dimensional nanosheets J .
nified part of flax pedicels( boon) ] . Russian Journal of Ap— Journal of the American Ceramic Society 2019 102 ( 7):
plied Chemistry 2005 78( 12) :2014 -2018. 3908 —3922.
12 17  KAWATRA S K RIPKE S J. Laboratory studies for improving
J. 2016 47(9) :2907 -2913. green ball strength in bentonite-bonded magnetite concentrate
ZHONG Qiang YANG Yongbin MENG Feiyu et al. Rheologi— pellets J . International Journal of Mineral Processing 2003
cal property of bentonite used in iron pellet J . Journal of 72(1 -4) :429 -441.
Central South University 2016 47(9) :2907 —2913. 18
13 . D . : 2014.
X WANG Yumeng. The preparation of organic modified bentonite
J. 2001( 3) :453 - 456. and the mechanism of organic modified bentonite improving
WEN Shuyao YANG Deyong CHEN Jie et al. X—ay diffrac— the strength of iron ore pellets D . Changsha: Central South
tion characterization of bentonite acidation bentonite and alka— University 2014.
lization bentonite and surface characters underscanning elec— 19
tron microscope ( SEM) J . Acta Mineralogica Sinica J. 2004 29(3):12 -16.
2001( 3) : 453 - 456. WU Zuoyin WANG Fusheng FENG Shuling et al. Pelletizing
14 experiment and production with addition of efficient sodium-i—

J. 2020 39( 3) : 837 —843.
LI Xin WU Xuelan LONG Hongming et al. Study on purifica—

tion and modification technology of low—quality bentonite J .

( Y 2020
42 -23 .

onized bentonite J . Sintering and Pelletizing 2004 29( 3) :
12 - 16.

25 150



