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Modification and mechanism of organic intercalation of
low-quality bentonite
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Abstract: In view of the problems of single means of traditional bentonite quality improvement and modification process,
large quality fluctuations, and no fundamental change in the status quo of bentonite quality, the semi-dry organic
intercalation modification test of bentonite is proposed by mechanical external force. The results show that the pellet
performance of organically intercalated bentonite is significantly improved ,and when its ratio is 1. 2% , the falling strength,
compressive strength and burst temperature of fresh pellets reach 7. 8 times/ (0.5 m) ,29.5 N/P and 575 °C ,respectively,
which are increased by 3.0 times/(0.5 m),9.2 N/P and 65 °C, respectively, compared with the traditional composite
modification method. After organic intercalation, the maximum capillary water of bentonite is increased from 18.0% to
20. 6% by the traditional composite modification method, and the contact angle is reduced from 11.59° to 4.93°, the
affinity with liquid is improved , the hydrophilic ability is enhanced,and the whole system is changed from a good dispersion
stability system to a general stability system, which improves its adhesive performance and is conducive to improving the
fresh pellet performance index.
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Table 1 Physical properties of bentonite raw soil

ShmaR  WER WIS 2h
(T80 /% [2(100 ) '] (mLeg™') WK/ %
58.45 25.8 5.0 119.0
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Fig. 1 Molecular structural formula of organic binder Y
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Table 2 Main chemical compositions and losses on ignition of iron ore concentrate %
TFe FeO Si0, CaO Al, O, S P PRl
67.36 25.94 1.98 0. 89 0.85 0. 66 0. 050 -2.38
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Table 3 Main physical performance of iron ore concentrate

B R (R4 H0) / % LR m R S B ER
>0. 074 mm [0.045 ~0. 074 ]mm <0.074 mm <0.045 mm (em’-g™") R
14. 16 26.29 85. 84 59. 56 1223.0 0. 90
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Table 4 Green ball quality of different types of binders

, Ve NEREE/ Ky (B DURIRIE/ HRER
QEB‘R;HJ% N -1 NG -1
[-(0.5m) "] 7380/% (N-P™') JE/C
Ji - 3.2 7.5 16. 8 475
Ji A R R 3.1 7.5 16. 4 470
Bent-F 4.8 8.2 20.3 510
Bent-R 7.8 9.1 29.5 575
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Fig. 3 Influence of binding agents on wettability of

iron ore fines
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Fig. 4 Variation of water absorption with test time
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Fig. 5 Relationship between the square of the wetting
height and time, along with linear fitting analysis
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Table 5 Binder-iron ore concentrate contact angle
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Table 6 Summary and variance analysis of linear fit data

jE¥Es FEES R I ¥J5 F
PAET 5.710 x 10 ~° 0.954 4 1.73x107° 1.73x107° 1.900.00 x10~*
R + I+ 5.840 x107° 0.922 3 1.81x107° 1.81x107° 9 480.00 x 10 *
PR + J5 L AR 5.849 x10°° 0.914 5 1.81x10°° 1.81x10°° 12 670.00 x 10 *
HHER + Bent-F 5.829 x107° 0.997 7 1.80 x 1077 1.80 x107° 0.24 x107°
HHER” + Bent-R 5.731 x10°° 0.992 8 1.74 %107 1.74 x107° 7.40x107°
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Fig. 6 XRD analysis of raw soil, raw soil roller mill,
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Fig.7 Zeta potentiometric analysis of 4 binders
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Fig. 8 FTIR analysis of four binders
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