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Study on efficient pulverized coal injection operation technology in
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Abstract: In order to achieve the goal of enhancing the pulverized coal injection (PCI) rate, along with
its stability and uniformity in vanadium-titanium blast furnaces, ultimately reducing energy consump-
tion, a pilot-scale experimental device was developed, equivalent in scale and capacity to a 1 000 m’
blast furnace PCI system. Using this setup, the effects of various PCI processes and control parameters -
including the secondary air injection ratio, the ratio of pressurized to replacement air, fluidization velo-
city, and discharge modes-on improving the injection rate, solid-gas ratio, and overall stability had been
investigated. The experimental results revealed that, with a constant total gas flow in the injection
pipeline, a decrease in the secondary air injection ratio led to a significant increase in both the injection
rate and solid-gas ratio, as well as reduction in stability. When the secondary air injection ratio was
maintained around 45%, the PCI rate and solid-gas ratio peaked, achieving the highest energy-saving
potential. Furthermore, as the ratio of pressurized to replacement air increased, the PCI rate initially rose
and then declined, reaching its maximum when the ratio was controlled between at 1.5~2. Similarly, the
optimal bottom fluidization velocity was identified as 0.02~0.025 m/s, maximizing the injection rate,

I f5 H#3:2024-10-10
{EE R (EER, 1984 AR A, B, B, WL, g TARIM, F 2 N F R I | AR R e e B AR A OE T AR,

E-mail:Haixi.he@cisdi.com.cn,


https://doi.org/10.7513/j.issn.1004-7638.2025.01.028
https://doi.org/10.7513/j.issn.1004-7638.2025.01.028
https://doi.org/10.7513/j.issn.1004-7638.2025.01.028
mailto:Haixi.he@cisdi.com.cn

#14

I, 55 T LR RSO HLIRAE T LRI - 199 -

solid-gas ratio, and stability. Comparative analysis of two discharge modes (top discharge and bottom
discharge) indicated that the top discharge mode offered superior stability due to the agreement of the

gas flow direction with the discharge direction.

Key words: blast furnace coal injection, solid-gas rate, the secondary air injection, fluidization velocity
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Fig.1 Pilot experimental setup
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Table 1 Parameters of pilot experimental setup
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Table 2 Physical parameters of pulverized coal

FLEE<74 um

KA
B i /%

Vil % K53 1%

7K531%

Bk 93 e = A 83K JiF =23 s
*/AXI&E ﬁl%)li"llﬁ’_): /\&EL_: Hﬂﬁ%ﬁ/(o)

/(kg'm™)

7.76 294 395 73.6 1.2

/(kg'm™) /(kg'm™)
1

684 818 310 29

1.3 il &k

WEFT B e A B BB R 20 BRI EERS O 3
TIPSR 42 WA 2(a) Tz, SR 25 e S E 1Y
HE 1R P(MPa), AN T . ARG &=
O\(Nm’/h) [FIREF A T35 . MBI FE /i A
1k, T5 TEMSEE SR A RAL SR, S AR
7 O;(Nm'/h) A T BEE . W ASRIS BB ik
FIAbE ARSI HE o Ry iE A J5 et 1 2 []
IR AR T, SR B AR LR R 0,(Nm'/h)
S EAE, HAFRA R =1 FiR .

(a) P, (b) P,

=
ol ::)&‘Qﬁ 0, .
[d) Q3ﬁ i 0 O 0
ofr e

(@) EfR a3 (b) TR X
B2 BRRIEHERRTRE
Fig.2 Schematic diagrams of the cone part of material

tanks
G P,
= — (D
Q= X0

=, G miiEi (vh), p R HOR (4 F0% B (kg/m’),
Py AR HEE ) (MPa) . TR G ETFOL T, #0
B E B A S AR O(Nm™/h) T A
= (2) R

Os=01+05— 04 (2)

PRy HE S8 S5 1 — AP Ik, P A —
UM, ZUAM R Os(Nm/h) R AT BE . HEA
IR O, (NmY/h)HEARNZ(3) iR,

07 =06+ 0s (3

RIS R, B w(kg/kg) TR N (4)
iR
-9 1000 (4)
K= . x00)
X, p, MRS ZS KB, — I 1.29 kg/m’. MR
T v, (m/s) BT TR AR =0 (5) iR .
_ Os
Vi= (0.7x0.25%x3.14 x d?)
A, d MED HA (mm) . FWFRAEE 7V,(m/s)
FHE AR (6) Fis
Voo 9
*7(0.25%3.14x D?)

o, D AR B (mm) o A, iR R e
—JBR PR E 22 R A
1.4 Piikee &

e 3 frR, DL EEs R =0T iR E A
IWFFEXT G, FEORFEE A TE SRR S O,
A KIIEOL T, HF5E T UF 25

DA IR AV (O Q,) ST IERE & | [ HE
FifasE AR

2) AR5 B 3SR R T (0/0,) X T
AR

3) i IR AN S AR AE, 3E
WPFTINES AR R O, FURHRRALS IR = O, 1Y
FUAEL, AFFEAS R R i AL (V) Xt [ H
FifasE MR

)T A FEARMF A IE LT, FIEF 3T
TEBHBE I 2T AR E O 58, R LR R
KXWk B AR et 25 . e
TR AR R B A E 2(0) s, R0
%4 FR,

(5

(6)

®3 EHBHMAXTHIKE G RT

Table 3 Experimental scheme design under top discharge mode
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Table 4 Comparison of experimental scheme for different discharge modes
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