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Slurryability of direct coal liquefaction residue-water slurry
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(1. State Key Laboratory of Coal Conversion, Institute of Coal Chemistry, Chinese Academy of Sciences, Taiyuan 030001, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract . In this work, the slurryability of direct coal liquefaction residue (DCLR) was systematically studied,
and the effects of particle size distribution (PSD) , stirring time, dosage and types of dispersant on the quality of
direct coal liquefaction residue-water slurries ( DCLRWS ) was investigated. The results show that the
dispersancy of naphthalenesulfonate formaldehyde ( NSF) is much better than that of sodium lignosulfonate
(SL), while the rheology of DCLRWS dispersed by NSF is poorer, which is mainly related to chemical
characteristics of SL and NSF and interaction between dispersant with particles. Based on the experiments, the
optimum conditions for preparing DCLRWS are determined, as follows: particle size distribution of Alfred model
( dyso 15 um»> 14% , disy 74> 16% , d 4y, , 70% ), stirring strength, 3 000 r/min; stirring time, 20 min; the
dosage of NSF, 1.0% . Under the optimal experimental condition, the maximum concentration of DCLRWS is

up to 73.5% and 71.0% by using the NSF and SL as dispersant, respectively.
Key words: residue water slurry; rheology; direct coal liquefaction residue
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Table 1 Proximate and ultimate analyses of DCLR

Proximate analysis w,,/ % Ultimate analysis w /%
M A Vv C H N S 0"
0.17 12. 46 45.12 78.86 5.23 1.09 1.55 0.64

# by difference

*2 BEEBERLKBHREERS N
Table 2 Analysis of DCLR

BET surface Pore volume Total acidity -COOH Ar-OH
2 -1 3 -1 -1 0 o MHC w/ %
area A/(m” - g™) v/(em® - g')  my/ (mmol - g~ ) my/ (mmol - g~ ) my/ (mmol - g”)
0.5569 0.001 439 0.088 0.06 0.028 1.0
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Table 3  Effect of particle size distribution(PSD) on apparent visicosity of DCLRWS

Sample 280 ~ 154 pm w/% 154 ~74 pm w/% <74 pm w/% Apparent viscosity u/(mPa - s)
1* 10 10 80 937
2% 14 16 70 748
3* 20 10 70 694
4* 16.5 16.5 67 693
5* 20 20 60 531
6" 20 30 50 520
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Figure 1 Reological curves of DCLRWS for different PSD
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Figure 2

(a) Reological curves of DCLRWS for different stirring time;

(b) Effect of stirring time on apparent viscosities of DCLRWS
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(b) Apparent viscosity of DCLRWS with different dosage of NSF
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