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Investigation on hot water treatment of low rank coal in
high temperature and high pressure reactor and its slurry ability
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(State Key Laboratory of Clean Energy Utilization (Zhejiang University)., Hangzhou 310027, Zhejiang, China)

Abstract: The coal water slurry (CWS) prepared from low rank coals (LRC), such as lignite or
subbituminous coals always has a higher viscosity and poor fluidity while the solid concentration is smaller
than high rank coal water slurry. The reason is there are larger inherent moisture and oxygen composition
in LRC. Under high temperature and high pressure conditions, LRC was be upgraded in hot water in a
short time period of an hour. The heating value of LRC was also be increased in such a process, and the
physical and chemical characteristics of LRC changed meanwhile to improve its slurry ability which meant a
higher solid concentration with a lower viscosity. The results showed that after hot water treatments, the
maximum solid concentration of Xiaolongtan CWS increased from 44. 6% to 64.55% , while that of MIP
CWS increased from 39.71% to 64.61%. The improvement of LRC slurry ability depended much on the
final temperature of hot water treatments. The mechanism was explained by the chemical analysis of

oxygen-containing groups and the measurement of contact angle between coal surface and water.
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Fig. 1 Diagram of process of hot water treatments
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Table 1 Proximate and ultimate analysis of coal samples
Proximate analysis/ % Qb.na Ultimate analysis/ %
Samples Conditions v A . o k] - kg ! C - N S o
ad ad ad ad daf daf daf daf daf
Xiaolongtan raw coal 17.02 10. 38 41.52 31.08 18659 67.09 4.21 1.93 2.25 24.52
lignite 200C 15. 45 9.19 41. 31 34.05 19867 67.49 4. 10 2.10 2. 00 24. 31
250 C 12. 87 9.99 41. 04 36. 10 21280 70.02 4.91 1.91 1. 96 21.21
300C 9.08 9.84 39.42 41. 66 23931 74.25 3. 93 1. 85 1.59 18. 38
320C 7.21 9.67 36.75 46. 37 25707 76. 43 4.15 1. 88 1. 67 15. 87
MIP raw coal 12. 90 4.52 44.12 38.47 24390 71. 84 3.79 1.02 0.16 23.19
subbituminous 200C 12.63 4.22 43.45 39.70 25021 73.28 2.84 0.63 0. 26 22.99
coal 250C 9. 86 4.4 43. 86 41. 88 24031 73.11 5.19 0.58 0. 29 20. 83
300C 6. 82 4.81 42.85 45.52 26990 72.94 6.98 0. 60 0.28 19. 20
320C 5. 66 4.72 42.09 47.53 27868 77.47 5.58 0.61 0.29 16. 05
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Table 2 Particle size distribution and average

particle diameters of coal samples

Samples  Conditions <35 pum o ?4N A\'ferage particle
74 ypm 350 ym  diameters/pm
Xiaolongtan raw coal 61 18 21 50
lignite 200°C 54 16 30 57
250°C 53 18 29 54
300°C 57 17 26 54
320°C 51 17 32 60
MIP raw coal 59 17 24 50
subbituminous 200 °C 55 18 27 52
coal 250°C 54 18 28 58
300°C 56 16 28 53
320°C 56 19 25 53
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of Xiaolongtan CWS prepared from raw coal and

samples after hot water treatments at different temperatures

1100

1000

A

900 ]- /
. ’ |
£ 800 [
£ |
2 700 . MIP raw coal
2 e 200°C.1h
3 600 A 250°C,1h
2 v 300°C.1h
5 500 ¢ 320°C.1h v
<
£ 400t g

300 /

200

35 40 45 50 55 60 65
solid concentration/%
[ 5 EpJe MIP KRB e P i ) i 2% 2 vk ri
Fig. 5 Influence of solid concentration on viscosity
of MIP CWS prepared from raw coal and samples after

hot water treatments at different temperatures

3.3 REMRIEURBE M

FAAE S AT IBOR [R) o A i K BRE3R . IF 2 B IR
NSRS & R NI S (= s R RV
18 . AR T LA DR LA SRR

HEW . MABS . A (ighRE, A+t
MR, A—); RIS, WMAMH: B ik
()BT, AR BCHL, B—; W E WIf Hm & A,
B+)s Aush, KIRFH. C.



« 1564 - & T

it N

R3 MEREBESLHKEERHRIENRE R

Table 3 Fluidity and stability of Xiaolongtan CWS prepared from coal samples after hot water treatments

Conditions Solid' Fluidity of fresh Fluidity after Stability after
concentration/ % samples 21 days 21 days
320C 59.51 A+ A no sedimentation
63. 06 A- A- no sedimentation
66. 18 B C no sedimentation
300C 61.77 A- B no sedimentation
63. 65 C+ C no sedimentation
64. 54 C C no sedimentation
250 C 57.56 A- C no sedimentation
58.67 B- C no sedimentation
61.46 C C no sedimentation
200°C 55.63 B+ C no sedimentation
57.41 B- C hard sedimentation
59.19 C C hard sedimentation
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