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Abstract— For comparing dispersion effect of new synthetic surfactant (PS: petroleum sulfonate) with those of commercial
surfactants (LS: ligno sulfonate, NSF: napthlene sulfonates formalin condensates), rheological properties were investigated for
the concentrated coal-water slurry at 0~25°C. Various flow parameters(relaxation time, (B,)o; structure factor, C,; shear mod-
ulus, x,/a1,) were obtained from the flow curves. The value of C; and x,/0, in PS are markedly decreased than those of comm-
ercial surfactants. Especially x,/o, is wide difference according to kind of surfactant. These results show the large increase of
fluidity by addition of PS in coal-water slurry. It could explained by the effect of electrostatic repulsion and steric hinderance
among the coal patrticles, from the PS's structure which is composed of polyanionic electrolytes.
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Table 1. The composition of waste phenolic liquid

Phenol 4.2%
Acetophenone 16.5%
AMS (a-Methyl Styrene) 0.1%
AMS-dimer 19.6%
P-Cumyl phenol 36.2%
the rest 23.4%

Table 2. The composition and physical properties of pyrolysis resi-

due oil
boiling point 160-190°C
viscosity (cps, 50°C) 2500-4000 cps
solid particle 150-500 ppm
polymer in MeOH 30-50 wt.%
polymer in Heptane 12-18 wt.%
polymer in Acetone 9-15 wt.%
aromatics 50-90 wt.%
resin 18-48 wt.%
asphaltene 1.0-8 wt.%
total-N 10-50 ppm
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Table 3. Composition of coal

Composition Quantity
moisture 1.44%

ash 32.3%
volatileness 3.43%

sulfur 0.54%

fixed carbon 100~ 62.83%

* calories: 5.22 kcal/kg
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Fig. 1. The flow curves of 80 wt% coal-water slurry with 0.1 wt%
PS at 0~25°C.
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Fig. 2. The flow curves of 80 wi% coal-water slurry with 0.1 wt%
NSF at 0~25°C.
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Fig. 3. The flow curves of 80 wt% coal-water slurry with 0.1 wt%
LS at 0~25°C.
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Fig. 4. The flow curves of 80 wt% coal-water slurry with a various
surfactants at 25°C.
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Table 4. Rheological parameters obtained from the flow curves of 80 wt% coal-water slurry according to the addition of a various surfactants at

25°C
R
parameter 0°C 5°C 10°C 15°C 20°C 25°C

PS 2.19% 107 228X 107 2.42x10? 2.51x 107 2.56x 107 2.58x 107

(B.)o (sec) LS 1.91x 10 1.53x 107 3.01x 107
NSF 3.32x 107 4.77% 107 4.69%10? 3.92x10* 4.38x 102 4.75%10"
PS 2.34% 107 2.15x 10 2.14%x 107 1.89x 107 1.88x 107 2.03x 107

C, (cal - sec’ - mol?) LS 10.90x 10° 9.26x 107 8.56x 10
NSF 7.26X 10 2.57x10° 6.05x 107 1.82x10° 2.25x10° 2.39x 107
PS 247.74 198.85 166.02 146.83 133.67 128.60

X,/a, (Pa - cm?) LS 988.19 1103.41 629.77
NSF 391.67 399.52 361.82 382.99 326.99 290.63

(B2)o; relaxation time (sec), Cy; structure factor (cal - sec” - mol™), X,/ow; shear modulue (Pa - cm?)
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