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A Study of Pulverized Coal Blending Structure of Blast Furnace Injection
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Abstract: Generating a reasonable coal blending scheme is of important significance for improving the effect of
pulverized coal injection and reducing fuel cost. Taking five kinds of pulverized coal and mixed coal of blast
furnace in Ningbo Steel as the materials, experiments of pulverize coal grindability, ignition, ash fusibility and
thermal gravimetric analysis were carried out, the performances of various coal were analyzed. On this basis, the
pulverized coal blending components were adjusted to determine the economic and efficient coal blending structure.
Results show that coal blending should be based on bituminous coal, the ratio of low volatile anthracite should
be stabilized, the proportion of volatile anthracite should be advisably adjusted. In condition of bituminous ratio
more than 35% (mass fraction), the pulverized coal volatile should be controlled in the target value about mass
fraction of 18%, which can not only meet the needs of safe production of coal powder injection, but also can meet
the requirements of blast furnace production to the composition index of coal injection.
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Tab.1 Composition of raw coal of Ningbo Steel (w/%)

TR R Vdaf vd Mt Ad Std FCd Q./(MJ/kg)

TR 3421 32.39 14.51 531 0.44 62.30 30.08
IR B TR 3.24 2.85 11.27 12.07 0.61 85.08 29.08
FRBE R TCHAIE 1 8.79 7.83 9.36 10.86 0.50 81.30 30.97
HE R TCARIE 2 10.79 9.70 7.95 10.13 0.47 80.18 31.74
HRE & TCHRE 3 12.59 11.42 9.58 9.31 0.32 79.27 30.80
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Tab.3 Measurement results of ash fusibility of different pulverized coals
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Fig. 1 Results of the thermal gravimetric analysis
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Tab. 4 Comparison of main experimental results
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Tab. 5 Ratio of various pulverized coal of 6 kinds of coal blending scheme

BHEAE wlilE)/ %  wRIER TS/ % w5 & TCE 2)/%  w(tPHE R TSI 1)/%  w(CDQ#)/% #E

VEEETE ! 42 12 20 23 3

TR %2 15 7 20 55 3

kK] 25 7 30 35 3

TR R4 30 7 30 30 3 WEE2d
TS 35 10 10 42 3

TR 6 40 12 15 30 3
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Tab. 6 Composition index of mixed coals of 6 kinds of coal blending scheme (w/%)

[(REYES Vdaf vd Mt Ad S Fed
Ly rE | 19.09 17.69 9.88 9.07 0.55 73.24
EEEYTE ) 11.41 10.44 9.93 9.89 0.54 79.67
PR3 14.43 13.29 9.92 9.55 0.54 77.17
WEETT %4 15.74 14.63 9.91 9.03 0.49 76.34
%S5 16.20 15.13 10.43 8.80 0.50 76.08
iy eSS 18.58 17.31 9.90 8.80 0.51 73.89
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Tab.7 Fuel consumption of blast furnace during the adjustment of coal blending structure

TS 2
CREVIES ey RIGEETY A MR EIRGEETY Jkh e/

(kg/t) (kg/t) (kg/t) (kg/t) (kg/t) (kg/t)
WHEITEL  5965.20 307.2+30.0 173.1 510.3 6109.58 299.5+30.3 178.90 508.7
WEHFE2  5965.95 304.8+30.0 170.5 505.3 6135.03 297.5+32.0 177.20 506.7
WETES  6043.22 299.0+30.0 172.8 501.8 6112.64 297.2+32.0 173.83 503.0
WETEL  6028.70 300.0+30.0 174.5 504.0 6187.58 299.0+31.0 169.50 499.5
WEHFGES  5990.40 309.6+30.0 169.5 509.1 6111.94 301.8+30.1 175.30 507.2
PHEITE6 591578 311.3+30.0 168.0 509.3 6176.45 303.7+32.0 172.00 507.7
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Tab. 8 Output of Medium-speed coal mill pulverizing after the coal blending structure adjustment

[[REWES Wl Y% 1l H J7/(th) 27k 1 1 /(t/h) w(H R TCIRE 1)/%
UK 42 67.56 68.57 23
WHE %82 15 57.39 55.28 55
THETT %3 25 60.61 60.39 35
T FH 4 30 63.64 62.20 30
WHETT RS 35 56.39 58.10 42
EYESS 40 56.78 58.84 30
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Tab. 9 Fuel cost of coal after blending structure adjustment
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Fig. 3 Change of coal ratio and gas ash content of the blast
furnace 2" from 2014 to 2015

I 2 =l
[ FEHL/ T/ PR, BRRERSA, fEHY M/ WREHEL,  BRRERAS, BRRLRA/
(kg/t) (kg/t) (kg/t) 7t (kg/t) (kg/t) (kg/t) gt 7t
FedE 1 3372 173.1 510.3 543.15 329.8 178.9 508.7 538.32 540.74
FOHLERE 2 3348 170.5 505.3 550.75 329.5 1772 506.7 549.67 550.21
FOpEEaE3  329.0 172.8 501.8 541.05 329.2 173.8 503.0 542.11 541.58
MU 3300 174.5 504.0 541.31 330.0 169.5 499.5 537.44 539.38
FOHEEsE s 339.6 169.5 509.1 546.55 331.9 175.3 507.2 541.47 544.01
Fef e 3413 168.0 509.3 545.24 335.7 172.0 507.7 541.29 54327

FCIE T SRR RE A 2013 400 , A REASE 0, HLLAMRRE Sy 32, RS AR5 & JCARIEIE Fe , 1 24 8 rp 2 5 T
TIE A T 0] o AR EE 7 SO E4) 37.84% 2 18 =i 21 40.95% , (844 & TR 5 0 BIR MK 9 9.92%
$e 5 14.93% , HARBCHE LU #E Nk 10,

F10 20132015 FBIRIE T RIFE
Tab. 10 Adjustment of coal injection seheme from 2013 to 2015
BIE wllE/%  wOllRHEER AR % w PR T 1)/%  wr P& TCHIE 2)/% waAb TS % w(CDQ )/ %

2013 4 37.84 9.92 30.29 8.46 10.28 3.21
20144 36.27 6.87 34.95 10.93 7.81 3.17
20154F 40.95 14.93 29.27 9.01 1.83 4.02

i 3k 22 YR HE U IR I, G TR 4 R I 3 AN e 2 FR o B P IR L A e, 25 kT O R Al
PEAFREAL , ZR 55 T84S T R, i OSSR IR R vl BN 110 7 A ISUUEIGE LU 36 11 IR SR A T 1k
PR RE AT AR R, T B W OR AR B KA S 4 ST AEAT ML AR AR PR AR T, BECRE BAS M T AT
2412 JU FEAREN s A7k 2.18 JT/t, BOK A FATML 101 Jo/t BEARENR T4k 117 S/, B B2
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