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Development of High Scrap Ratio in Steelmaking
Process of 180 t Converter

Guan Ting' ,Wang Yao',Liu Fei' ,Zou Changdong' , Wang Jianhua®
(1 Institute of Research of Iron and Steel, Jiangsu Province/Shasteel (IRIS),Zhang Jiagang 215625
2 Converter Steelmaking Plant, Jiangsu Shasteel Group Co. Lid,Zhang Jiagang 215625 )

Abstract Based on the analysis of the equilibrium calculation results of the converter steelmaking process ,the meas-
ures to increase the scrap ratio are obtained that are reducing slag,reducing the amount of coolant and adding heating agent.
The results show that , the scrap ratio can be increased by 0. 10% by reduce 1 kg/t slag,0.19% by reduced 1 kg/t coolant,
0.27% by adding 1 kg/t anthracite,and 0. 41% by adding 1 kg/t clean heat agent,and the scrap ratio can be increased

from 17.0% to 23.1% by optimized the process.

Material Index 180 t Converter,Scrap Ratio, Anthracite , Heating Agent
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Table 1 Metal materials consumption of converter steel-
making in Jan. to Mar. 2017
BokR/ (kg o) EWR/ (kg t™') BokE/% PokBE/TC

899.2 184.2 0.33 1381

F2 2017 f£1-~3 AEPRGTIERPBHEERESE
BiEAR
Table 2 Auxiliary materials consumption and tapping in-
formation of converter steelmaking in Jan. to Mar. 2017
BHA,  GK Bk [Clso [Plmso 4R ®Kitig
(kg-t™") (kg-t™") (kg-t™") /% /% BE/C %%
13.8 29.3 13.8 0.058 0.0128 1619 18.0
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Table 3 Result of mass balance calculations

Ykt AR/ (kg-t7!) Wkt BHR/ (kg-t!)
HokE 899, 2 HARE 1 000

PR 184.2 nE 112.3
BHNE 13.8 BER 99.6

L= P 46.4 PN 27.2
Wik 27.6

"5 65.8

BE 1237.0 SE 1239.1

x4 AEEHERHHAER
Table 4 Result of heat balance calculations

YA Yokt
#a B4 RE B4
@TE (k]'t_l) tt/% 1335 (kJ_t—]) tt/%

1404439.6  68.2
261086.9 12,7

BokYrIE 1148682.2  55.8 K
SRR 659269.1  32.0 PP

B 25897.0 1.3 BHIF  46085.9 2.5
Sy EIL  172976.9 8.4 BEHEEE 43954.2 1.8
WigE  53173.7 2.6 MW 46277.3 2.2

EX  166091.6 8.1
AL 92760.1 4.5

BEE  2059998.9 100.0 BE  2060695.5 100.0

®S5 HEKMS/ %
Table 5 Ingredient of pellets/ %
FeO F62 03 Sioz Ca0 MgO Alz 03 P S
0.34 91.78 4.55 0.26 0.37 1.36 0.017 0.003
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Table 6 Main ingredient and cost of heating agents

B o p oq K07 BR K/ BRERRS O/

2kl % /% % (MI-kg™') GE-t7")
TG 72.3 0.53 9.85 7.6 9.72  24.89 1000
Bt

Er 78 01 41 51 80 2679 2000

1 kg/t P BHERARE 1619 CEER
W 2 208. 1 kI, B 1 keg/v S 4 A 2 F 3
fi12208.1/22344.5 x0.01 =0. 10% B ERN L, 4
MU RAB G HEAOTRER, B T AP E
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0.67% ~0.89% ,
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Table 7 Relationship between adding amount of anthracite
and silicon in hot metal at 1350 °C
KRk % 0.2 0.30 0.4 0.5 0.6 0.7
THER kg 13.0 10.5 8.0 5.5 3.0 0.5
2K RESRE 10 C, THERMA 1.2 kg/t,

AHORILFF R 29 PR, RS R EIE % 8
B o ¥ 8 MBERMRA YR MmP- PRt
B,918 8.2 ke/t MMM KR 48 974 236 K],
M 1 kg/t TCELER R HE N1 094 419 kJ,1 + T

F8 HpmERERRFERFEMEXAGSE
Table 8 Feedstock conditions and relative steelmaking parameters for converter steelmaking with coal addition blowing test

Iz gokR/ RRE/

BKkR REF, B

WER/  mEs  HE HWR AR

. -6

K (kget')(kgeto') V% 10 B/C (kg t)(kg+t') (m®-t!) [@/min B/% 105 /T
g W 8B~ 178~ 0.1~ 150~ 1287~ 0~ 69~ 4.7~ 133~ 0.03- 100~ 1582-
Ry 882 266 0.75 450 1429  19.4  1L.1 57.6 16.4 0.15 432 1663
W 847.2  236.2  0.39 180 1349 6.1 8.2 50.2 149 0052 282 1614

wy TE 9. 178~ 0.15- 100~ 1260~ 0- 0 42.0~ 122~ 0.02~ 120~ 1585~
ke 944 211 0.65 500 1470  39.8 53.2 153 0.12 530 169
WE  899.2 184.2 0.3 180 1381  13.8 0 46.2 13.5 0.058 250 1619

£9 SKEBE1340 CTHEABHAMARSHKEHX  FIMPLFRLRE N 5448 085.2 kI, M 1 kg/t FHRFA

£
Table 9 The relationship between the amount of clean heat-
ing arent and silicon in hot metal at 1 340 °C

BoKaE/ % TARER kg
0.2 7.4
0.30 5.7
0.4 4.0
0.5 2.2
0.6 0.5

B GOk BRI 10 C, BEFHRFIMI 0.8 ke/to

B & B 6 063 673 kI, B I AT T3 T A B P
#% 6 063 673/(24.89 x 10°) x 100 =24.36% ; L)
180 t B4 A, 140 1 ke/t AR T $2 R K EL
1094 419/(22344.5 x180) x0.01 =0.27%,
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B, B mmEa sk a8, EK A%
B, B TFREREFEEREHREE . B
BAKmEEHmM, 48RS PHME, ARTZ
A 8.2 kg/t WHATIRBHBELAT . BEALZ
WERLHE 4.0 m’/t, REBFRIZEK 1.4 min,
WA RN 32 x107°, HMLAHE,1 kg/t ¥
ZIHFEES 0.5 m’/t, WEBHE FE4€ 0. 17 min, 87K
REEHEM3.9%x10°°,
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i, mE 9 Fim.
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HKER T ZHEEE K 10 FR,

HiRRBE AR FTIE,3.3 kg/t AR

REMER 1650 934.9 kI, 1 t FFRNMWERE N
9265451.0k], A B A W K R M E H
26778 760.0 kJ/t, B AT i+ H FHR A B AR Ky
34.6% . LA 180 t ¥e4r B, A 1 kg/t FHRF AT R
BB R 1650 934.9/(22344.5 x 180) x0.01 =
0.41% FEHFHEN 5 TRELR M, HRBm IR
HEAE, RIS IR S B I E KGR, B 5,
HREFRA PR EENE 0. 1% , KGR
MRB/N, AT T M EFHRFNGEME N T
FIEEHBEE, R W 3.3 ky/t WFHEFKERREN
TEHA03.18 m’/t, RIFATEIZEH 1 min, KA
BN 2.0 x107°, Bkl iHoE 1 ke/t & TFHEHN]
BOfE BB 3 R & 0. 93 m’/t, WK B E] RE K
0.30 min, MK S E 0.61 x10°°, HLATH,
HHEFHEA S FEAX KRS BEREARET,
Had BRI, R B A IR AR
M ESMEHEL, A RSP EN L, B
PR AR ATTIREE , 10 FR B & BB Pk B4R
FINA B ETHREN
2.4 H/ibHEBhEH
UWMEATZ 65, BEEEI &R R
KREET, By HE, RERERPHR, B
PRAE (BIARKI 53R 2 4R TF 1R B 8] ) S35 48 5% ) ]
3.7 min(2.6 ~6.5 min) , Bl R HRE XS
MK 10 C(8 ~15 C), ARFEFAEAEEER
HMTEHFRALE=N A, T HARMEL 10 C, 5
/>EHE] 3.7 min, 5540, AR E KR EEH, iR
ok AR, B = SOk A Pk IR, BERMH
38 BhAE b B 1R] DA B b ok 2 (B) A S5 A D, B2
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Tablel0 Hot metal and scrape information of test heats and relative steelmaking parameter
%ig BkRs EHE/ S/%  s/10-¢ kiR RHR/ FEN  KER/  REM MR H#EE BB
y (kg+t™") (kg-t™") B/C (kget)(kg-t™') (m®-t7!) [E/min B/% 107°  EE/C
R TaE 889 ~ 117 ~ 0.15 ~ 14 ~ 1279 ~ 3.1~ 2.5~ 45.8 ~ 13.2~ 0.03~ 30~ 1650~
T 922 183 0.46 60 1391 17.3 4.5 50.3 15.5 0.07 65 1 685
I 874.6 195.0 0.38 25 1341 10.7 3.3 48.0 14.5 0.041 48 1639
# JiFE 889~ 117 ~ 0.16 ~ 13 ~ 1258 ~ 0~ 0 41.9 ~ 12.5~ 0.03~ 24~ 1600~
T 933 183 0.46 120 1430 22.8 48.8 14.6 0.07 90 1690
HE  910.6 162.8 0.35 25 1359 11.3 0 44.8 13.5 0.043 46 1641
=11 HHETEZESEATESHHXILE

Tablell Comparison of converter steelmaking parameters of improved process and conventional process

HE ks B/ BE® Sk kB BEHA/ HEABRR TEE KLEE HEE BHE O RE O BRAE

" (kg-t~') (kg t7') H/% Be/% BE/C (kg-t') (kg-t™') (kg-t') HE/C #/% Bt B/m® £/min
HTE 84 251 23.1 0.36 1371 6.5 5.6 8.3 1629 65 180.9 9389 34.2
HPMTY  899.2  184.2  17.0 0.33 1381 13.8 0 0 1619 0  181.2 8512 35.3
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KR, 16 SR & B3 SR 3 O P O R i AL 7
EFHER AT R , T A B8 5 R LA H Y
Wt T2 00 R B Y4 180 t TR & W o, Sk &
2018 4F b ARG R B, Nk 11 B, B T
A, B LA 3L 23. 1%, 8% 2017 SE 56— B W
17.0% & T 6. 1% . i i 32 5 5 40 Lb 15 e 1 B
i, AN EE A B, 487 TR R £ R R S A
SRR, S0 T SNSRI E s O B B T2
877 m’ A A E M T LB 1.1 min; ZBE
WABKMHE FHEN B & WA ERIERE =W
Wi BRERESSEASIFHNE, FRAFRNES
BESRLL , M AT R (AR N R A= 29 5. 9 Te,
4 it

(1) B pr R B0 B, 20 ¥ 205 K 6 B 5%
P IATHR AR AT P AR SRR L
B 1 ke/t g, RN HL AT AR RE 4R 0. 10% ;5 08
A1 kg/t A1, RN EL AT $R 5 0. 19% 5 333 M 1
ke/t TTARBE TR R ML 0.27% , FHE I 1ke/t 1K
EFHEFI TR BN 0.41%

(Q)FEFIRBRIMA 1 keg/t TIRHE, 5 9 1R Rk
SR 0.50 m’/t, A AT EIHE AN 0. 17 min,
KBRS B 3.9 x 10, B GHMmA 1 kg/t
BETFHEN, # PR R G B IHFE M 0.93 m'/t,
LA A1 3% i 0. 30 min, H/K B & B30 0. 61 x
10°¢,

(3) ARBIHBA M R LPRFEBL, B R EE M
WFAR AT E A F B, R ERS RS &
B8R R AN RR SR T FHR VR N THE A R

(4) TZRALE, 180 t BB B E RSN L N
23.1% BEMITEERET 6. 1% , ML= mA R
5.9 7t
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