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Abstract : We investigated that how both the type and the concentration of coal and the surfactant and the electrolyte added to increase
the fluidity of CWM influence rheological characteristics. According to the type of coal, the viscosity of CWM was increased with
increasing O/C ratio. Also, the CWM was represented the property of non-Newtonian fluid, having vield stress which was linerarly
increased with increasing coal concentration. According to the surfactant used as an additive, the rheological characteristics of CWM was
represented the pseudoplastic property as n < 1 without relating to the concentration of added surfactants. Also, according to the increase
of the amount of electrolyte, n was nearly approached 1. Therfore, we found that CWM opproched Newtonian fluid and that when more
than 0.05wt.% of electrolyte were added, vield stress was not shown up.
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Tabie 1. Proximate and Ultimate Analysis of Coals

Coal .
Anlysis Douglas {Dong gin|Dray ton Coalex
moisture 2.38 274 1.78 193
Proximate volatile
analysis

(Wt.%) fixed carbon | 5823 ’ 57.66 l 51.15 l .24

ash 14.03 10.08 ‘ 1351 ’ 1509
carbon 7062 73.18 72.06 70.19
hydrogen 37 498 455 4.08
Blemental | oyygen 958 | 850 | 778 l 878
analysis -
(WLY%) nitrogen 154 1.89 1.66 ‘ 1.44
sulfer 051 0.78 0.9 l 058
ash 1404 10.67 12.99 ~ 1494
Heating value (ka/kg. daf) | 6,722 6,928 ‘ 6,823 ‘ 6,775
* daf : drv and ash free
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Fig. 1. Size distribution of coal particle in CWM.

Table 2. Surfactants and Electrolytes Used in Test

Surfactant Composition Surfactant type | Electrolyte

NP-12 Nonylphenol EO(12) Nonionic Mg(OH):
Sodium Lauryl
SLES(EO): y Anioni
(B0 Ethoxylate Sulfate monie NeOH
SLS Sodium Lauryl Sulfate Anionic KOH
Carbox thyl C
Na-cuc [erboxymethyl Cellulose e Ca(OH),
Na Salt

MVI Ao 9RaAze 348meolH 18 2PA AHH
CWMe ke o f5molich AAM Azt Age 2Re
gerzziy o 448 328 oo £¥HE 2ol
atod 25T FAHAT
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Fig. 2. Variations of apparent viscosity with coal loading at
shear rate 12s™.
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g. 3. Variations of apparent viscosity with shear rate for
Douglas coal.
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Fig. 4. Variations of yield stress with coal loading in CWM.
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Fig. 5. Effects of surfactant concentrations on the apparent
viscosity in CWM for 60.1 wt% Douglas coal.
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Fig. 6. Influences of surfactant concentrations in CWM on the
power-raw model constant for 60.1 wt% Douglas coal.
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Fig. 7. Effects of electrolyte concentrations on the apparent
viscosity in CWM : 63.1 wt%-Douglas coal, 0.6 wt%-
SLES(EQ).
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Fig. 9. Flow curves of CWM'’s with various electrolyte concen-—
trations : 63.1 wt%-Douglas coal, 0.6 wt%-SLES(EQ)s.
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