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Fig. 9 Partial binarization images of mortar without and with APAM at different standing time: (a) A-0; (b) A-20; (c) A-40;

(d) B-0; (¢) B-20; (f) B-40

(a) 793
1.79+ _1Without APAM L 791 §
SSUWith APAM N m§ -

g 178}
S -
g Bgss
£ 1.77F N
o 1.766
E 1.761
§ 1.76 -
=

1.75}F

1.746
1.74

Structural coefficient

0 10 20 30 40
Standing time/min

1.000 1.000

Sl o 0.998 0.998
C_JWithout APAM §§§ Lriel §§§
0.99 F =X With APAM

0.984

098+

0.975
0972

0.97F
0.96f 420

0.95F 4017

0.94

0 10 20 30 40
Standing time/min

10 REINEH N APAM FRRI AL AN [] i L[4 F) 73 T 4 B 454 22 5

Fig. 10 Fractal dimension(a) and structural coefficient(b) of mortar without and without APAM at different standing time
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Internal structure evolution characteristics of high concentration
unclassified tailings mortar containing APAM
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Abstract: The actual unclassified tailings mortar used for filling in mines is often lower than the design
concentration, and the residual flocculant added in the thickening process has a great impact on the change of its
internal structure. The pipeline transportation characteristics of unclassified tailings mortar are very different from
those before. Therefore, the particle size test, nuclear magnetic resonance (NMR) test and scanning electron
microscope (SEM) test were carried out for the unclassified tailings mortar with and without anionic
polyacrylamide (APAM). The structural evolution characteristics of the unclassified tailings mortar at different
time were quantified by using computer image processing technology and fractal theory. The results show that: 1)
the addition of APAM enhances the coagulation between particles, more free fine particles participate in the
formation of flocs with the action of flocculant polymer long chain, and the particle size in the mortar increases; 2)
APAM promotes the gradual transformation of active free water into stable adsorbed water and floc water. Floc
water is more stable than free water and is not easy to precipitate, which is conducive to the development of fluid
flow to laminar flow and the enhancement of mortar stability; 3) APAM polymer makes the particles arranged
more closely through adsorption and bridging. With the increase of standing time, the floc network structure in the
mortar continues to develop, especially during the period of 0-20 min, the structure coefficients of unapplied and
added APAM mortar rise from 0.947 and 0.960 to 0.984 and 0.998 respectively; 4) APAM increases the yield
stress and plastic viscosity of the mortar, and then increases the resistance along the way, which plays a positive
role in consuming some excess gravity potential energy and reducing the degree of pipeline wear and damage.
Therefore, it is suggested to calculate the resistance loss along the way according to the transportation time of the
unclassified tailings mortar in the pipeline and the stable value of the yield stress of the mortar after adding
flocculant.

Key words: unclassified tailings mortar; APAM; floc net structure; structural coefficient; pipeline transportation
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