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Abstract: A large amount of PM, 5 dust rich in heavy metals dioxins and other toxic substances will be produced during
the iron ore sintering process not only seriously polluting the environment but also endangering human health. The special
strong hydrophobicity on the surface of PM, s dust seriously restricts the efficient wet dust removal and hydrometallurgical
recovery of valuable elements of this type of dust. In this paper the elements phase composition and surface wettability of
iron ore sintering dust are analyzed in detail the wetting law of hydrophobic dust by different types of nonionic surfactants
is systematically explored and the mechanism of efficient wetting of iron ore sintering dust by nonionic surfactants is
preliminarily explored by FTHR and XPS manifestation. The results show that the hydrophobicity of iron ore sintering dust
comes from the hydrophobic shell composed of alkane chains and aromatic base on its surface. Using non-onic surfactant
polyethylene glycol octylphenyl ether ( Triton X-405) solution has the best wetting effect to moisturize hydrophobic dust. Tt
is preliminarily inferred that the chemical process of the efficient wetting interface is as follows: Triton X405 adsorbs the
hydrophobic shell on the surface of iron ore sintering dust particles through the hydrophobic group in its molecule and

introduces the hydrophilic groups in its molecule such as hydroxyl groups and ether bonds into the dust surface to achieve
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efficient wetting of strong hydrophobic dust. This research can provide a theoretical basis for dust control and wetting

recovery of iron ore sintering dust.

Key words: iron ore; sintering dust; wetting; surface property; interface chemistry; dynamic contact angle

o

Fe. Zn. Cu. Pb

5.6%~6.4% ' NaCl. KCl 20% ~
1370  ~2750 . 30% 7" .
PM,, PM,,.
(Pb. Cu. Ag. Fe ) % it
o «
[3 ”» >> o
e PM, ; N N
o 90%
) 1
10 pm
( PM, ; ) 1.1
7
10 pm 1 1, 1 1
8, K. Na. Rb Pb. Cu. Zn .
Fe. Mn. Ca
KCI. NaCl. K;Na(SO,),
1 ( )
Table 1 Main composition of iron ore sintering dust %
0 F Na Mg Al Si P S Cl K
21.91 0. 494 7.185 0. 155 0.139 0. 208 0.014 6.999 24. 425 29.212
Ca Mn Fe Cu Zn Se Br Rb Pb Bi
1. 638 0.039 4.108 0. 361 0. 121 0.038 0.575 0.239 2. 106 0. 026
JC2000R8
( 2) .
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op o 500 Pa 5 cm
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1 XRD

Fig. 1 XRD diagram of iron ore sintering dust
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Fig. 2 Structural formula of polyoxyethylene
octylphenyl ether
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Fig. 3 Droplets form contact angles on the dust surface
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Fig. 4 Particle size distribution of the sintering
dust sample
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6
Fig. 6 Contact angle changes of sintered dust wetted

with deionized water
5 3 13 .

Fig. 5 Hydrophobicity of sintering dust ;
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Fig.7 Dynamic contact angle of sintering dust during 0. 02% Triton X405 wetting
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Fig. 8 Dynamic contact angle during wetting dust
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Fig. 10 Photos of sintering dust dissolution Triton X405
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Table 2 Dissolution rate and content of some elements in sintering dust before and after wetting dissolution

H,0 Triton X405
/%
/% 1% /% /%

Na 7.18 2.96 90. 89 0.46 98. 65

K 29.21 10.98 91. 69 3.18 97.72

Cl 24.42 5.57 94. 96 1.54 98. 68

Rb 0.24 0.12 88.95 0.02 98.25

3

Table 3 Enrichment ratio and content of some heavy metal elements in sintering dust before and after wetting dissolution

1o H,0 Triton X405
/% 1%
Mn 0.04 0.16 3.95 0.18 4.50
Fe 4. 11 18. 08 4. 40 21.31 5.18
Cu 0.36 1.55 4.31 1. 88 5.22
7Zn 0.12 0.47 3.92 0.59 4.92
Pb 2.11 9.29 4.40 10. 75 5.09
Triton X405
o Triton X405
° (a) ; Triton X405 ;
2.3 (b) 0.001%; (¢) 0.01%; (d) 0.1%.
12 Triton X405 FTdR
Triton X405 Fig. 12 FT-R analysis of samples before and after
( FT_IR) wetting with Triton X405 solution
12, 12 ; 874 cm ™! (C—0—C)
1 410 em ™! Triton X405
: 990 em ! C—C—H Triton X405
14 : R
1200 cm ™ 2.4 XPS
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X
. ( XPS) o 0. 1% Triton X405
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(—OH) ;1100 cm ™'
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(a) 7 (b) 0. 1% Triton X405
13 TritonX-405 XPS
Fig. 13 XPS spectrum of sintering dust before and
after treated by Triton X405
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Fig. 14 Narrow zone scanning spectroscopy of C elements
on dust surface before and after

treated by Triton X-405
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Table 4 Binding energy and relative atom content of

functional group on sintering dust

/ /%
eV
C—C/C=C 284.50 38.58 29. 41
C—C/C—H 285. 00 31.50 21.10
C—0/C—Cl 285. 60 19. 84 25.62
C—0—C/C—0 286. 15 6.83 18. 44
C=0 289. 00 3.25 5.43
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Triton X405
2.5
FTHR  XPS Triton X405
Triton X405
Triton X405

15(a) o
15(b)
Triton X405
Triton X405

Triton X405

™ Triton X405
(a) Triton X405 : (b)

s (o) Triton X405

15 Triton X405
Fig. 15 Illustration of the possible mechanism of sintering

dust wetted by Triton X-405
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Fig. 16 Basic flow of wetting and recovery of valuable

components of iron ore sintering dust
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