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New measuring method of dust wetting agent performances
and its application

WU Chao, PENG Xiao-lan, LI Ming, WU Guo-min

(School of Resources and Safety Engineering, Central South University, Changsha 410083, China)

Abstract: A new measuring method of dust wetting agent performance was described. Firstly, a small quantity of fine
dust is deposited in the preparatory wetting agent solution and disturbed in homogeneously. It is kept for a moment and
some dust particles with rather large size have deposited. Then particle sizes and distribution of suspended dust in the
solution are measured by a laser particle analyzer with high accuracy. By changing the type of wetting agents and their
concentrations in solution but keeping other conditions constant, the particle size and distribution in the solutions are
measured again and again with the same test method described above. The variations of particle sizes and distribution of
dust suspended in the solutions will be known by the approach and these variations are caused by the changes of wetting
agents and concentrations as well as the depositing time. Therefore, the high accuracy laser particle analyzer can be used
to measure the dust wetting agent performances indirectly. The measuring method can be applied for inventing new dust
wetting agents. Accordingly, some dust sample of concentrated lead-zinc mineral collected from a lead-zinc mine in
Hunan province was used for this study. After conducting a great number of tests of measuring the dust particle sizes less
than 20 pm, the invented measuring method is proved to be reliable. Also, the optimal compositions of wetting agents for
suppressing the lead-zinc dust in the mine were obtained.
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Table 1 Chemical compositions of dust (mass fraction, %)

Zn S Pb Fe Ca
29.9 252 19.2 10.1 0.72
Cd Mn Al Cu Others
0.15 0.44 0.43 0.27 13.59
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Fig.1 Dust size distribution suspended in SDS solution with

different concentrations
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Table 2 Various equivalent diameters of dust suspended in
SDS solution with different concentrations (pm)

w(SDS)/

o D50 D10 D25 D75 D90 D(4,3)
(]

0 584 231 379 820 1052 6.20
0.2 500 159 293 7.63 1039 5.60

0.4 330 139 221 454 573 347
0.6 285 126 195 385 479 296
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Fig.2 Dust size distribution suspended in water glass solution

with different concentrations
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Table 3 Various equivalent diameters of dust suspended in
water glass solution with different concentrations (um)

W(Naz 8103 : 9H20)/
0,

D50 D10 D25 D75 D90 D(4,3)

%

0 584 231 3.79 820 10.52 6.20
3 523 203 336 741 957 558
6 260 1.18 1.80 3.48 431 270
9 302 121 197 423 542 3.20
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Fig.3 Dust size distribution suspended in SDBS solution with

different concentrations
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Table 4 Various equivalent diameters of dust suspended in

SDBS solution with different concentrations (pm)

w(SDBS)% D50 D10 D25 D75 D90 D(43)
0 584 231 379 820 1052 6.0
02 538 173 317 816 11.07 6.00
0.4 296 114 189 421 544  3.16
0.8 454 155 275 674 9.00 4.99
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