Metallurgical Engineering #4112, 2021, 8(1), 1-8 Hans X
Published Online March 2021 in Hans. http://www.hanspub.org/journal/meng
https://doi.org/10.12677/meng.2021.81001

SMINER AT HE E P T R B
2

I, BEAR', FH4, X B 2NV

VBT R EE e TR, B D
RS WHES TR AR s E AR, wl Dl
Email: 2730772792@qqg.com

Wehs HEA: 20214E1H5H; SHHBB: 2021452 H19H; KA HBA: 2021462 H26H

R

PREFE AL Y R B R 3A A A AN BRI A R K — g4, (B — A RFMLE S, BNERE
HERBEMRREN N ER, i RN R . ASSCER ST T 3850 H 0 =37 B B 1R BT
REAATEE, AEURIERINEAEN AL N ERR AR R R R 5 b ARG BN AR, %
BN 1.5 V~6.0 VA H R FF 53 RN 7 1, SRBTSREARF I R E A T B R T B Rk
RBERRY: JRBCANBN, HEEF K (P20s) & BFE R INTG EME, RIKH (P0s)FENEHR
HH175%. SH0RAABER, BET(P.0s)EBIFEEREEELR, RIKNFEES(P.0s)FEAZAR
FERI15%. ARAETT W, EORHHTIFES (P.0s) & BEM TZEARAIFE, RN SURIITE
BERREER TEZEARAEE. B2 ERGRTTA: BEE SRR AR R AR T B DL
FEEBITEE. J0RAASER, FEINSNN BE BA hE A - ik R P e .

X 5in
MELBE, 3%, BEEE, RITBE, I

Effect of Applied Electric Field on
Phosphorus Migration in Slag

Bowen Wang?, Zhiyou Liao?, Qianqian Li?, Ting Wul, Haichuan Wang?!2

'School of Metallurgical Engineering, Anhui University of Technology, Ma’anshan Anhui

2Key Laboratory of Metallurgical Emission Reduction and Resources Recycling Ministry of Education,
Ma’anshan Anhui

Email: 2730772792@qqg.com

Received: Jan. 5, 2021; accepted: Feb. 19", 2021; published: Feb. 26", 2021

NESIH: EMS, BEA, FEMH, RiE, B SR aHEE B o R MmN hEe TR, 2021, 8(1):
1-8. DOI: 10.12677/meng.2021.81001


http://www.hanspub.org/journal/meng
https://doi.org/10.12677/meng.2021.81001
https://doi.org/10.12677/meng.2021.81001
http://www.hanspub.org

EM %

Abstract

The recycling of steel slag in enterprises is a way to utilize steel slag as a resource, but there is still
an urgent problem to be solved, that is, the recycling of steel slag will cause the accumulation of
phosphorus in the steelmaking process and affect the quality of steel. This article explores the fea-
sibility of removing phosphorus in molten slag by applying an electric field, hoping to improve the
recycling rate of steel slag in steel enterprises. In the experiment, liquid steel and graphite rod
were used as electrodes to apply 1.5 V~6.0 V voltage to slag and change the direction of voltage ap-
plication to study the migration characteristics of phosphorus in slag under different electric
fields. The test results show that when the negative electrode is molten steel, the P,0s content in
the slag decreases with the increase of voltage, and the P,05 content is 75% of the blank sample at
the lowest point. When the negative electrode is a graphite rod, the reduction of the P,05 content
in the slag is greater, and the P;0s content in the slag is 15% of the blank sample at the lowest
point. Regardless of the voltage direction, the content of P;0s in the slag near the negative elec-
trode is lower than that of the slag away from the negative electrode, and the alkalinity of the slag
near the negative electrode is higher than that of the slag away from the negative electrode. By
analyzing the above results, it can be seen that phosphorus is reduced to dissolve in molten steel
or leave slag in the form of gas in the negative electrode. When the graphite rod is negative elec-
trode, the applied electric field can also accelerate the migration of phosphorus from slag to mol-
ten steel.
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Table 1. The composition of molten slag

= 1. BERY

ﬁk% CaO SlOz Fe203 A1203 PzOs MgO F S J:I\"_E:
Wit% 43.0 30.5 14.5 7.2 2.6 0.75 1.14 0.042 0.0268

Table 2. The composition of steel

= 2. RS
2H Fe Mn Si C P S
Wt% 97.92 0.7094 1.14 0.12 0.0948 0.0158

2.2. REWHE

FREE 210 g A2 A7 HIAN B, $ AR B 1Y 0.45 wivoFREUA S84}, K A SRR A B — R O M B 4 3 v
NI RH IR AN E A SRR R N, AR E A AR E A . THESE 1380CHEL N A&, £
1430°C I 4RI NN 50% N BT & [ TS, g FE P AE 1440°C O/ 42 min, 7ELRIRZS 38 min I JT
GEIMN AR, K BRI UJS o 5 E  vELFs FRgAORE 2t I e P [R] R DA 5 °C/min PR BE R, IR 5%
IR/, BEAEAZE, IATE 1000CAE A, KATHEYE, BRI —REGH, RO 1 Kk
FARVAHE . SRS P IURE, BFEE S 200 H LAR, A3 X 4% 64T XRF AR 45
sy, B ik EoRm i, %3 NIRRT RIR, R 7 BRI, e IEMm, “-7
FoRA SR, FRAER RN, KHeRER IR T RAR, R AT E S 800 H, i RAEAH
MU A A PRI S, BOREECH 10 x 10 £, &l 2. & 3 fios.
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Figure 1. Schematic diagram of experiment. 1. Power supply; 2.
Graphite electrode; 3. Moltenslag; 4. Molten steel; 5. Corundum
tube; 6. Graphite crucible; 7. Corundum crucible; 8. Graphite elec-
trode

I RERETERE. 1. BIR; 2. AEER; 3. BE; 4. W
;5. WIEE; 6. AEMIR; 7. RIEHIRF; 8. AEBR
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Table 3. Test schedule
= 3. I RIE

Y5 1 2 3 4 5 6 7 8 9

W ov 1.5 V+ 3.0V+ 4.5V+ 6.0 V+ 1.5V- 3.0V- 45V- 6.0 V-

Figure 2. Upper (left) and lower (right) ore facies photos of the sample with 3.0 V positive, the actual width
of the picture is 2 mm

B 2. B 3.0V EBEMITBMEMG HBREA, BERZPREREA 2 mm

Figure 3. Light color slag (left side) and dark color slag (right side) ore faces photos of the sample with 1.5 V
negative, the actual width of the picture is 2 mm

3. R LS ViR eBEEMNFRRBEGEMNT BB A, BERZFREER 2 mm
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FEIRAE . LEMA TG 5 )2 25 min FIEE 70 min F F A S8 BUEREE, R HGH B T e, fi
WP AT BE 2 1200 H, AEHH% X B OEREGHEAT XRE &8 gy, sl Rl 4 fos.

X S POE R R S h ARLAdvant’X Intellipower™ 3600 7494, S ML S Jy 0
CMOS Hi#l USB2.0.
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Figure 4. The sample 1.5 V negative (left side) and 4.5 V negative (right
side)
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Figure 5. Variation of P,Os content in slag with voltage
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Figure 6. The sample with 4.5 V positive in left side and 6.0 V positive
in right side
B 6. IEMN 4.5 Vik#E(ZM)FIIEM 6.0 V XA (H M)
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Table 4. The relation between P,Os5 content and basicity in different parts of moltenslag
F 4. BEDRAEEMHN w (P,0)RERBEXHR

ETRs HL3% /7 1) HE RN i B w(P,0s)/Wt% ¥ R
1 1Em 30V E 0.435 1.10
2 e 30VTF 0.225 1.13
3 e 45V k 0.338 1.10
4 1Em 45V'F 0.200 1.11
5 Em 6.0V L 0.395 1.09
6 1 60V T 0.201 1.14
7 Em 6.0 VA 0.074 1.55
8 m 15V L 0.389 0.98
9 1 I5VTF 0.222 1.16
10 Em 45V E 0.066 1.05
11 1 45VF 0.048 1.12
12 Ef 45V 0.054 1.36

Kl 7 N Ja SHR I R s S AR A, MBI RTLUE B, RSN BTN R B S R, RN
HL37) 58 UG ARV, 6V ROIMRFE 1 & B 1 T e WIANMINEE, 5 IEE Hh K1(P,05) & N
w(P,05) = 0.23%, 1 LAHEWT7E S 0 o 37 (R A J vt b g sl ) AW v R A T RS
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Figure 7. Phosphorus content in molten steel before and after ap-
plying electric field
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