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Abstract

Although the KR method has obvious advantages in deep desulfurization and ultra-deep desulfu-
rization, the mixing characteristics of KR method stirring make most of the desulfurizing agent
agglomerate in the central forced vortex region. In order to improve the agglomeration of desulfu-
rizing agent, this paper investigates the KR desulfurization process by spraying desulfurizing
agent at different positions of the paddle using a three-dimensional non-stationary mathematical
model. The results show that: the gas uplift pushes the iron to flow upward, which will affect the
free vortex area on both sides of the iron package; when the nozzle position is distributed on the
side of the paddle, its air plume can push the iron to the wall, compared with the nozzle distribu-
tion on the bottom of the paddle, which is conducive to increasing the strength of the free vortex
area and reducing the weak flow area at the bottom. Compared with the paddle bottom blowing,
the mixing time of iron and water in the paddle side blowing is reduced by 13%, and more desul-
furizer enters the bottom weak flow area, which expands the movement range of desulfurizer and
reduces its coagulation degree, thus improving its desulfurization efficiency.

Keywords

Blade Blowing, Free Vortex Zone, Desulfurizer Coagulation, Desulfurization Efficiency

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

B I G R AR AL T M AN R B I A, PRI D, BIRAE IR O, B R 2N )
HEILR[L, MELSAWIRRE, SA75 0 SN B R E W, anf AR B LN R AR EE SR
B R LN T 0.002%, JHHE BT A BN T 0.005%, DRI BRAN B R &+ LI [2]

BRK AR F AR T 22 B K NN BT I B AL T 23], XM AR, B REIE A AR
PoK B E & . KR (Kambara Reactor) 2k /K L /2 H 57 2 A8 1 —Fh oK IR B AR [4], ER—MEN
RUUBR RE AL, & — MM KPR R IR N K, DA— e B e e, Tiahekk, 7=
AT, BB RS NBRK R, AR A RS, R BB H 1. JUHRIE LA, KR BB SRR A7 %
KA S Ak (ARG o KR VETE IR I BRI AR 7 T4 B, [ B 76 Jid A e e i T B 58 LA
M, RERE IR MRS FE P R BRI R (5] EAENUIRFEAE R R, K3 BB 7 e N Bk )5 25 5 7E
SRR X R AEHRAT N, SEBURERIR R B, AR E[6].

CVF KEZEFH AR R . il T 2S8R E[7] [8] [9], &5 N[7]ARCDUAREN)
bR KR SRR EONERL, 42 BT KB SE 4 B, DURE LR R B R 7, AT [F 35 4
0 5 R R A N R PR I I AR R IR A N B LIS . B T SRR D S BRI P R S, T LA
T8 I HUE BB AR G 65 2% I e iR AR I G R R 8 [10] [11] [12] [13] [14], an& ke sE A[10] LA
FANDATHEFE R A E A, 6 P T2 AT . 2R S N [L1)FI A k- B DL R 2 1 255 RILN 3
W 4 R DL R D 2RV A HEAT T BB AL, DO R R BB e — @ Y B N AR s R R . TR R
EN[12]2ET PBM-MUSIG #EAACSFETRBIRY, 0 &3 2 <038 DRSO RS AR R AT T I i, R 5t

DOI: 10.12677/meng.2022.91007 48 VB4 TR


https://doi.org/10.12677/meng.2022.91007
http://creativecommons.org/licenses/by/4.0/

FHZ %

Rt AT T, A RMIW A TR R

LA FRVRIT S RS SR A M T B v 7 £8P 280, (L KR BB AL 7717 a5 1 3 9 DX P 112 0 LTS SR A
FE o U SR I v SR A 14 R JE PSR B B S A R B AR AR IE AN, AT Bl i i 7R 7
rroL R R DRI B3, AT s AR A 2 o ASCRI ) = 4R AR S BUE AR, BT ST 1 3R AR AN
00 B s G B T 75 0 R AR R AR PRI RE I, kKB Y R R A MR R AR IB B BEAT 7087, O T AR SR B
I

2. BUEEH
2.1, JLiEE

PASEA KR SR B i T2 0nE s at @ e i, o Bk gt lsl 1 s, B
PP S WA 2 fron, HEARSHIE 1 Bor.

| 8
‘\\

Figure 1. Molten iron ladle
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Figure 2. Agitator size
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Table 1. Specific parameters of molten iron ladle
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Figure 3. Three dimensional grid diagram
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Figure 4. Blowing location
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Figure 5. Velocity distribution of molten iron
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Figure 6. Gas movement process. (a) Blowing argon 0.25 s; (b) Blowing argon 0.4 s; (c) Blowing argon 0.6 s;
(d) Blowing argon 0.8 s
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Figure 7. Gas trajectory. (a) Blade bottom blowing; (b) Blade
side blowing
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Figure 8. Velocity distribution of molten iron. (a) Blade bottom
blowing; (b) Blade side blowing
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Figure 9. Movement trajectory of desulfurizer. (a) Blade bottom
blowing; (b) Blade side blowing
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Figure 10. Distribution of desulfurizer. (a) Blade bottom blowing;
(b) Blade side blowing
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