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Abstract : The coal quality conditions matched with the gasifier can make the the gasifier running smoothly and improve the gasification ef-
ficiency of gasifier. To improve gasification efficiency of dry powder gasifier,based on the technical requirements of dry powder entrained—
bed gasification and relevant standards for coal quality classification, the coal quality characteristics of weakly caking coal in Shanxi Datong
coalfield and lean coal and anthracite in Shanxi Qinshui coalfield were scientifically analyzed and evaluated. Coal quality adaptability of
Shanxi coal used in dry powder entrained—bed gasification was studied. The results show that the coal in Shanxi is rich,and the coal in
Shanxi for gasification is mainly distributed in Datong coalfield and Qinshui coalfield. The ash content of Hulonggou coal and Xiaoyu coal
in Datong coalfield, Rundong coal in Qinshui coalfield are higher,and the dry—base ash content are 31.81% ,35.59% and 42.17% ,re-
spectively. In coal gasification,the sulfur in coal is mainly in the form of hydrogen sulfide in gas,and a small part of sulfur remained in the
ash. The sulfur—containing compounds would corrode gas transportation pipelines. The sulfur of Jinzhuang coal in Datong coalfield is rela-
tively high,and the total sulfur content of dry base is up to 2. 10% . From the classification of harmful elements in coal,the content of fluo-

rine, chlorine , arsenic ,mercury and phosphorus in coal for gasification in Shanxi is generally low,however the dry fluorine content of Run-
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dong coal is relatively high,and the fluorine content of dry—base reaches up to 235 pg/g. At high temperatures tche fluorine in coal is de-
composed into HF and a small amount of SiF, ,CF, ,etc. into the gas in coal gasification process. Therefore, it is necessary to reduce ash,
sulfur and fluorine by washing processing before gasification. The most of Shanxi coal for gasification in the study were the medium and
high ash fusion temperature coal ,the softening temperature (ST) of Rundong coal was 1 340 °C ,and the ST and flow temperature (FT) of
the remaining coal were all higher than 1 500 °C. From the test results of the viscosity and temperature characteristics of coal ash,when the
ash viscosity is 25 Pa - s,the corresponding temperature of Hulonggou coal ash is 1 445 °C ,and the corresponding temperatures of Xiaoyu
coal ash,Tongxin coal ash and Tashan coal ash are 1 630 °C,1 645 °C and 1 605 °C ,respectively. From the form of ash slag,the slag type
of Hulonggou coal is glass slag,while the slag type of Xiaoyu coal , Tongxin coal and Tashan coal are crystal slag. The range of temperature
operation may be narrow when the coal is used in entrained —bed gasification. Therefore, it is suggested that the slag viscosity can be
changed by adding cosolvent, blending coal or washing processing.
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Table 1 Proximate and ultimate analysis of coal samples

) k534 % Qud/ Quetar” JLR 5T/ %
S TR

M, My Ay Vdar FCy (M) -kg™) (MJ-kg™) Cy Hy Ny 0y Sia
ElEsE  7.30 1.36  31.81  25.85  50.56 22.25 19. 88 57.22 303 1.06 6.58  0.29
NBHE 8.50  1.83  35.59  38.94  39.33 20. 17 17. 62 50.46  3.39  0.83  9.39  0.34
KEBEHE B 6.40 1.16  21.23 3518 51.06 26. 62 23.99 65.34  4.06 .19 7.39  0.80
Bl 5,00 1.34 21.49  34.69  51.28 26.23 24.03 65.11  3.96 1.1 7.77  0.56
SFEM 460 333 21.45 38.96 47.95 25.35 23.34 61.92 3.77 1.01  9.74  2.10
BUERE 6,60 2,97  20.33  9.57  72.04 27.75 25.27 72.54  2.60  0.99  3.34  0.44
KM 320 2,69 2911 13.45  61.35 24. 42 23.03 63.15 2.68 1.02  3.96  0.46
WKKEHE  TEARE 430 407 4217 13.59  49.97 18.74 17. 49 50.52  1.76 0.6 4.94  0.33
WA 810 3.06 21.32  9.37  71.30 27.35 24. 49 72,10 2.39  0.89  3.12  0.40
FPGHAE 4.80 414 19.82 831  73.51 27.68 25.74 73.27 2,51 0.90  3.40  0.34

it K S5 A TR TO AR . R i Aok o3
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Table 2 Harmful elements analysis of coal samples

HERE Asy/(pg-g™") Fo/(pg-g") Cly/% P/ % Hg,/(pg - g™)
& FEHE 0 100 0.024 0.027 0.217
A 1 131 0.032 0. 040 0.107
KA 2 169 0. 040 0. 026 0.110
AR 4 235 0. 030 0.024 0. 249
R M 2 192 0.018 0. 081 0. 161
S PG A 2 125 0.022 0. 030 0.058

R3 REEHSUHEIZH
Table 3 Gasification manufacturability of coal samples

B AR RN o/ %

SR HGI Gy
800 °C 850 °C 900 °C 950 °C 1 000 C 1050 C 1100 °C
iR LS 1.7 4.3 9.9 16.5 26.2 46.0 60.9 66 13
TN 2.7 4.1 9.0 17.5 23.5 48.0 62.8 57 15
] 4.1 6.7 16. 8 27.4 39.9 59.4 83. 1 70 20
il 0.0 0.8 4.6 10.2 15. 4 30.9 51.0 70 17
G 5.5 10.2 15.7 21.0 32.5 45.0 59. 4 70 12
AR 7.2 11.8 16.9 22.2 33.0 42.7 51.4 48 0
KA 7.3 11.8 17.3 24.0 34.4 46.3 58.6 47 0
TR I 6.6 9.5 16.6 23.1 29.5 41.3 53.0 48 0
TS 6.7 10.5 15. 4 21.6 31.8 42.7 51.2 43 0
SIAT PG I 6.4 9.8 13.3 17.3 26.7 36.6 46.9 34 0

R4 RS RIRKERE

Table 4 Composition and fusibility of ash samples

SR A IR E / C. SR I 53/ %o

JHEH SRR

DT ST HT FT 8i0, AlLO; Fe,0; TiO, Ca0 MgO K,0 Na,0 MnO, SO; P,0s

EREH 1370 >1500 >1500 >1500 43.13 36.93 3.10 1.19 6.8 1.97 1.85 0.33 0.08 2.8 0.29

/NIBHE 1500 >1500 >1500 >1500 54.81 35.22 2.18 1.15 2.48 0.46 0.41 0.07 0.05 1.18 0.09

KEMEHE  FEPE >1500 >1500 >1500 >1500 47.83 40.98 4.43 1.69 1.59 0.22 0.13 0.04 0.04 0.92 0.25
B 1460 >1500 >1500 >1500 44.07 40.52 3.85 1.74 4.55 0.66 0.57 0.08 0.08 1.92 0.34

SHEME 1430 >1500 >1500 >1500 44.91 38.93 508 0.79 4.8 0.29 0.17 0.11 0.03 3.58 0.29

MM 1350 >1500 >1500 >1500 50.64 31.51 3.13 1.56 5.86 1.06 1.46 1.03 0.05 1.22 0.42

KM 1420 >1500 >1500 >1500 52.63 32.41 2.49 1.14 4.06 1.27 1.41 0.91 0.03 1.02 0.22

WK MR 1310 1340 1350 1370 55.01 25.21 2.58 0.96 7.83 1.5 2.16 1.35 0.09 1.04 0.15
WRM 1340 >1500 >1500 >1500 48.12 32.34 2.77 1.35 7.23 0.87 0.84 1.46 0.06 1.61 0.35
FAPEIHE 1370 >1500 >1500 >1500 47.49 34.32 3.05 1.32 567 1.53 1.29 201 0.08 0.9 0.15

Fi2 I8 GB/T 15224. 3—2010( B i34 45 3 RIREIE(MHQ) .

T3 AR /NIRRT AR ) A A Sl IR WP FAFTFAMT L M AL £
W (MLQ), 8 kW k& 0, N B A (S, ) Bm, ik F] 2.10% , 4% B8 GB/T
22.25 M)/kg, I R RGEBRE(MQ) , KA s 15224. 2—2010 B A BT it 43 2 5 2 &R0 Wi o) A
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Fig. 1  Ash viscosity—temperature curves of Xiaoyu coal |

Tongxin coal \Tashan coal and Hulonggou coal
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Fig.2  Comparison of fluorine content in the coal
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