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Relevance of wetting effects to dust by using various
wetting devices in investigating wetting agents

WU Chao, ZUO Zhrxing, OU Jiacai, ZHOU Bo, LI Zrjun
(School of Resources and Safety Engineering,

Central South University, Changsha 410083, China)

Abstract: By using dropping liquid, downward penetration and upward capillary seep experiments to test three an-
ionic wetting agents to ten dust samples of sulfide ores, their relevance of wetting effects was investigated. The re-
sults show that there is no relevance in wetting effects among three devices when the solution temperature is near 20
C. Furthermore, completely inverse results can be achieved in wetting effects in most cases. For the same device
and various wetting agents, the wetting effects are in good coincidence. T herefore, experimental principle of the ap-
plied device in laboratory should be similar to the field if an effective wetting agent is developed. Otherwise the wet-
ting agent may have no function in field application.
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Table 1 Chemical compositions of dust samples (mass fraction, %)
STV“E’IC TS s° 5> S0% TFe Fe** Fe** Cu Pb Zn
1 38.33 0.074 38.10 0.48 34.71 0.0350 0.0100 2.65 0.041 0.11
2 40. 42 0. 059 39.95 1.23 26. 17 0.0020 0.0190 2.87 2.250 19.95
3 48.58 0. 055 48. 47 0.15 43.41 0.0270 0.0050 0.37 0.071 0.11
4 24. 48 0. 057 23.76 1.98 21.58 0.0280 0.004 0 1. 06 0. 096 0. 46
5 46. 30 0.076 46. 15 0.23 40. 22 0.0390 0.0030 4.55 0.190 1.38
6 28.34 0. 044 28.15 0.45 25.27 0.0100 0.004 0 2.45 0.110 0.54
7 45.00 0. 087 43.81 1.65 39.33 0.0480 0.0100 2. 64 0.290 0. 89
8 30. 40 0. 061 28.95 4.17 25.05 0.008 5 0.002 5 1.98 0.470 2.07
9 46. 93 0. 150 46. 56 0.72 41.37 0.1100 0.046 0 3.90 0. 046 0.31
10 43.13 0.110 42.57 1.35 35. 86 0.0010 0.002 8 7.41 0.150 4.06
Average 39.19 0.0773 38. 65 1.24 33.230 0.0309 0.0106 2.99 0.371 2.99

Fe* and Fe** are water soluable.
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Table 2 Mineral compositions of samples and contents

(estimated by microscope) (mass fraction, %)

Glance lead

Sample No. Description of mineral constructions Pyrite  Chalcopyrite Blende bismuth Galenite Gangue
1 M assive pyrite composed copper and zinc 85 2 1.0 0.2 12.0
2 M assive blende and pyrite 55 0.1 40.0 0.2 0.4 4.0
3 M assive pyrite composed copper 95 0.2 0.1 0.1 4.0
4 Disseminated pyrite and quartz 15 Trace 85.0
5 Massive pyrite composed copper 93 2.0 0.3 0.2 4.5

Dense disseminated pyrite

6 connpsed Tirla coppes snd HaLss 60 1.5 Little Trace Trace 38.0
7 Massive pyrite composed copper 90 5.0 0.8 Trace 0.2 4.0
8 opes, e i it 8 2.0 6.0 0.3 0.1 8.0
9 M assive pyrite composed copper and zinc 90 5.0 0.6 0.2 4.0
10 Pyrite composed rich copper 70 15.0 3.0 0.2 12.0
K1 AW MR
Fig. 1 Typical mineragraphs of samples
(a) —Pyrite in broken particle and disseminated and substituted by blende( Sample 1) ;
(b) —Blende and chalcopyrite with homogeneous and disseminated and substituted by pyrite( Sample 10)
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Fig. 2 Particle size distribution of sample 1 Rk .
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Fig. 3 Device of dropping liquid method

1 —Dropping pipe; 2 —Drop; 3 —Glass span with dust
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Fig. 4 Schematic diagram of downward
penetration device for

capillary seep experiments
1 —Vertical plate attached with measuring scale;
2 —Glass capillary; 3 —Dust;
4 —Burette for dropping liquid;
5 —Circle for fixing glass tube; 6 —Timer
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Fig.5 Schematic diagram device of up-ward
capillary seepage experiment
1 —Capillary tube; 2 —Dust;

3 —Liquid for measuring
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Fig. 6 Relevance of wetting behavior of

agent A by various test devices
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Fig. 7 Relevance of wetting behavior of

agent B by various test devices
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Fig. 8 Relevance of wetting behavior of

agent C by various test devices
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Fig. 9 Relevance of wetting behavior of
various agents by dropping liquid method
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various agents by downward
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72 JR B _E 25 N LS R AR ARG B, 75 T e &
(EE

REFERENCES

(11 = & fEMB[M].
2003.
WU Chao. Chemical Suppression of Dust[ M]. Chang-
sha: Central South University Press, 2003.

[2] Polat H, Chander S. Adsorption of PEO/PPO triblock

K oK WA,

[12]

co-polymers and wetting of coal[ J]. Colloids and Sur-
faces A-physicochemical and Engineering Aspects,
1999, 146(1): 199 ~212.
Kilau W H, John E P. Coal wetting ability of surfac-
tant solutions and the effect of multivalent anion addi
tions[ J]. Colloids and Surfaces, 1987, 26: 217 ~242.
WU Chao, CHEN Jurrliang, ZHOU Bo, et al. Tests
of the effects of three surfactants on the penetration a-
bility of calcium chloride and water solutions in dust
[J]. Journal of Environmental Science, 1998, 10(4):
445~ 451.
Polat M, Polat H, Chander S, et al. Characterization
of airborne particles and droplets: Relation to amount
of airborne dust and dust collection efficiency[ J]. Par-
ticle and Particle Systems Characterization, 2002, 19
(1): 38~ 46.
Axel C P, Lindeberg B R L, Nilsson T, et al. Simul-
taneous extraction of di( 2-ethylhexyl) phthalate and
nonionic surfactants from house dust concentrations in
floor dust from 15 danish schools[ J]. Journal of Chro-
matography A, 2003, 986(2): 179 ~ 190.
Kim J. Effect of coal type on wetting by solutions of
nonionic surfactant[ J]. International Mining and Min-
erals, 1999, 2(14): 38 ~41.
Shah V V. High performance wetting agents based on
acetylenic glycol chemistry[ J]. Adhesive Age, 1998,
41(9): 36 ~41.
Drummond C J, Wells D. Nonionic lactose and lactitol
based surfactants: comparison of some physicochemi-
cal properties[ J]. Colloids and Surfaces A, 1998, 141
(1): 131~ 142.
WU Chao. Development of an imrsitu soil binding a-
gent[ J]. Waste Management, 2000, 20(7): 527 ~
53s.
Kilau H W. Wettability of coal and its relevance to
the control of dust during coal mining[ J]. Jounal of
A dhesion Science and T echnology, 1993, 7(6): 649 ~
667.
2O, WA, NaxS0. o3 B B 7 2 1 v M i
TR R AT [T]. %2 535 %, 2001,
1(2): 45~ 49.
WU Chao, GU De sheng. Investigation of improve
ment on wetting coal dust by anionic surfactant added
sodium sulfate[ J]. Journal of Safety and Environ-

ment, 2001, 1(2): 45~ 49.

(g FREE)



