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Flocculation mechanism of dicalcium silicate in
concentrated sodium aluminate solutions by sintering process

LIU Gui-hua, HUANG Ya-jun, PENG Zhi-hong, ZHOU Qiu-sheng, LI Xiao-bin

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The settlement properties of dicalcium silicate in the concentrated solutions (p(Al,03)=180 g/L) were
measured with addition of different flocculants by sintering process, and then the flocculation mechanism was discussed
based on the analysis of infrared spectrum, Zeta potential and contact angle. The results of settlement experiment show
that no flocculation occurs with adding either flocculant A or B containing amide groups and carboxyl groups, while
flocculation appears much better and the average settlement rate of slurry reaches 19.0 mm/min in the first Smin after
adding flocculant C containing amide groups, carboxyl groups and hydroxamic acid groups. And the IR results indicate
that R—COO ™ in flocculant A, B or C easily forms coordination bond with Ca®" in dicalcium silicate. Meanwhile
dicalcium silicate absorbs 91.04% of flocculant C but about 40% of flocculant A or B during the settling process by the
analysis of organic carbon content in solid, resulting in that the variations of Zeta potential, angle contact and solid
surface energy of dicalcium silicate absorbing flocculant C are more than those absorbing flocculant A or B. These facts
imply that more adsorption of flocculants onto dicalcium silicate favors the flocculant formation by hydrophobic
interaction and bridge action instead of the charge neutralization.
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Fig.1 Structural formula of flocculants: Flocculant A, average
relative molecular mass of 23 millions, degree of hydrolysis of
15%; Flocculant B, relative molecular mass of 22 millions,
degree of hydrolysis of 30%; Flocculant C, average relative

molecular mass of 20 millions
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Fig.2 XRD pattern of dicalcium silicate
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Table 1 Influence of flocculants on average settling rate of

slurry

Average settling rate/(mm-min ')

Flocculant
0.5min 1 min 2 min 3 min 4 min 5 min 10 min

Blank 100 80 65 63 62 6.6 8.4

A 8.0 80 65 63 67 712 8.6
B 100 9.0 75 67 70 74 8.8
C 1720 89.0 46.0 31.0 235 19.0 9.5
100%
*—Blank
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Fig.3 Influence of flocculants on ratio of underflow height to

slurry height (p(Al,05)=181.25 g/L, 0;=1.46)
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Table 2 Settlement of flocculation A and B in different slurries during industry production

Average settling rate /(mm-min™) Slurry
Flocculant
0.5 min 1 min 2 min 3 min 4 min 5 min 10 min No.
A 151.0 84.0 43.0 30.0 21.0 18.5 9.0 1"
B 155.0 91.0 47.0 34.0 26.0 20.5 9.8 2*

Slurry1* from sinter leaching process with Al,O5 of about 110 g/L; slurry 2" from Bayer digestion process with diasporic bauxite-

Al,0; of about 180 g/L
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Table 3 Influence of flocculants on organic carbon content of

dicalcium silicate

) Organic Ratio of
Dosage/  Organic

Flocculant . carbon organic

mL  carbon"/mg 5 3
content”/%  carbon®/%
blank 0 0 0 0

A 6.0 3.40 0.028 41.17
B 6.0 3.25 0.024 36.92
C 6.0 3.35 0.061 91.04

1) Of input; 2) In dicalcium silicate; 3) Absorbed in dicalcium

silicate.
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Table 4 Influence of flocculants on surface potential (Zeta) of

dicalcium silicate particles

Flocculant Zeta potential/mV
Blank —7.283
A —9.425
B —9.788
C —11.056
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Fig.4 Infrared spectra of flocculants on dicalcium silicate: (a)

Flocculant A; (b) Flocculant B; (¢) Flocculant C; (d) Blank
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Table 5 Influence of flocculants on contact angle and solid

surface energy of dicalcium silicate

Contact angle /(*) )
Solid surface
Flocculant Sodium aluminate S
Glycerol ) energy/(mJ-m )
solution
Blank 46.81 20.65 45.39
A 46.14 20.49 45.85
B 46.03 20.28 45.93
C 34.84 11.90 53.04
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