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Evaluation of Dispersion Characteristics for
Liquefied Red Mud by Viscosity and Sediment Index
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Abstract

Red mud is an industrial by-product produced during the manufacturing aluminum hydroxide (Al(OH)s) and aluminun
oxide(Al,O3) from Bauxite ores. In Korea, approximately 2 tons of red mud in a sludge form with 50% moisture content is
produced when 1ton of AloOs is produced through the Bayer process. In the paper, dispersion characteristics of liquefied rec
mud that does not require heating and grinding process for recycling were investigated through viscosity and sedimen
index. The results showed that the sediment index of liquefied red mud increased but viscosity of that decreased with ¢
higher W/R ratio. Also we proposed the range of initial viscosity from 2000cP to 8000cP and target sedimentation indes
below 20% at elapsed time 180days for stable dispersion of liquefied red mud.
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Evaluation of Dispersion Characteristics for Liquefied Red Mud by Viscosity and Sediment Index

Table 1. Mix design (g)

\?({//5 No. Redmud Water Vfggﬁ;ty Dispersant Antifoamer plain
1 1400 2800 0 0 2(0.14) *
2 1400 2800  20(0.014) 0 2(0.14)
200 3 1400 2800  20(0.014) 100(0.07)  2(0.14)
4 1400 2800  20(0.014) 200(0.14)  2(0.14)
5 1400 2800  30(0.021) 3002(0.21)  2(0.14)
6 1400 1400 0 0 2(0.14) *
100 7 1400 1400 4(0.003) 0 2(0.14)
8 1400 1400  4(0.003)  50(0.04) 2(0.14)
9 1400 1400  10(0.007) 100(0.07)  2(0.14)
10 1400 700 0 0 2(0.14) *
111400 700 0 10000.07)  2(0.14)
121400 700 2(0.001) 0 2(0.14)
13 1400 700 5(0.004) 0 2(0.14)
50 14 1400 700 50.004) 100(0.07)  2(0.14)
15 1400 700 5(0.004)  200(0.14)  2(0.14)
16 1400 700 50.004) 35000250  2(0.14)
17 1400 700 50.004) 50000.36)  2(0.14)
18 1400 700 50.004) 700(0.50)  2(0.14)
19 1400 350 0 0 2(0.14) *
20 1400 350 0 2000.14)  2(0.14)
25 21 1400 350 0 350(0.25)  2(0.14)
22 1400 350 0 500(0.36)  2(0.14)
23 1400 350 0 700050  2(0.14)

() : Percentage of Admixture to Red Mud (%)
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Table 2. Properties of red mud sludge

Chemical composition (wt.%) Average Moisture o
Type DenS|t3y Grain content Vls(gg?ty
SiO, AlLO3 Fe.0; Ca0 MgO SO Na.O K20 Diameter(m) ratio(%)
Redmud sludge 33.8 16.1 228 34 0.2 0.0 10.0 04 20 4.31 50.2 10000
Table 3. Properties of admixtures
Type Color specific gravity pH C;?gﬁu& ) Viscosity (cps) NaCl wt(%) Moisture wt(%)
Polycarboxylic acid series Light brown 1.136 6.72 40.7 180 - -
Methyl Cellulos White - - - 32900 1.36 140
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Figure 1. XRD of Red mud sludge Figure 2. Partile size distribution of red mud sludge
Figure 3. Homo mixer Figure 4. Viscometer Figure 5. Example of sedimentation
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Figure 6. Relationship between initial and 180 days viscosity

Table 4. Viscosity measurement result and sediment index

Viscosity(cPs)
W/R(%) No. Sediment  plain
Initial 180days index
1 240 680 54.3 *
2 1800 380 469
200 3 960 180 55.3
4 1100 240 50.2
5 860 1500 347
6 800 1680 36.3 *
100 7 1880 700 31.0
8 960 260 40.8
9 1800 520 31.2
10 3100 5340 18.7 *
11 1920 760 344
12 4020 4300 134
13 7580 6680 50
50 14 4300 2280 9.0
15 3020 1420 11.9
16 1380 140 30.6
17 700 140 40.3
18 580 240 444
19 9100 14000 6.4 *
20 6620 2680 14.8
25 21 1980 940 228
22 2020 1140 25.1
23 1060 760 328
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Table 5. Sedimentation of specimens by elapsed time

W/R (%) 200 100 50 25
Elapsed time (days) 1 180 1 180 1 180 1 180
\‘n ;
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Figure 7. Viscosity ratio by W/R
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