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Removal of Boron from Molten Pig Iron and Dissolution of B;05
Slag into Water
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Kei YAMADA and Shiro YOSHIMATSU
Synopsis:

In order to remove B in pig iron as much as possible, the oxidation rates of elements in molten pig iron
were measured by adding Fe,03, Ca0, Nay,COj3, BaO, BaCOj3 and Li,COj onto the bath. In addition, to re-
cover ByO3 from slag and to increase MnO content in slag, the dissolution rate of B,Oj in slag into the dis-
tilled water or HCI solutions was estimated. The results obtained are as follows;

(1) The removal ratio of B from pig iron was high at lower temperatures without a basic flux. However,
a basic flux should be used to prevent B;O; from reducing because the reduction rate of B,O; was high at

higher temperatures.

(2) The removal ratio of B was high under the same conditions of lower temperature, higher oxidation
atmosphere, and higher slag basicity as those of dephosphorization.

(3) The dissolution ratio of B,O3 in slag into the distilled water at 100 °C decreased as the increase of
content of MnO, FeO and SiO; in slag. B,O3 in slag dissolved completely into the HCI solutions at 50 °C

above 0.25 N concentration.
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Fig. 1. Oxidation of B in molten pig iron and reduction of
B,03 on the bath.
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Fig. 2. Oxidation of elements in molten pig iron at diffe-
rent temperatures.
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Fig. 3. Oxidation of elements in molten pig iron with
different amounts of Fe,03.
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Fig. 4. Oxidation of elements in molten pig iron with CaO (+
Can).
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Fig. 5. Oxidation of elements in molten pig iron with
different fluxes.
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Fig. 6. Oxidation of elements in molten pig iron with BaO
or BaCOs.
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Fig. 7. Oxidation of elements in molten pig iron with
LiyCOs.
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Fig. 8. Oxidation of elements in molten pig iron with
different initial P contents.
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Fig. 9. Oxidation of elements in molten pig iron with
different initial C contents.
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Table 1. Composition of B,03 slags (wt%).

Slag B,03 MnO FeO Si0y
No. N A N A N A N A
1 95 -- — - — — 5 —
2 90 - — — — — 10 —
3 80 75.2 — — — 1.9 20 22.9
4 60 57.0 — — — 1.8 40 41.2
5 95 -— — - 5 — — —
6 90 — — — 10 — — —
7 80 74.8 — — 20 25.2 — —
8 60 56.1 — — 40 43.9 — —
9 95 — 5 — — . — —
10 90 — 10 — — o — —
11 80 73.6 20 20.8 — — e —
12 60 52.2 40 39.4 — — — —

N : Nominal A : Analysis
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Fig. 10. Dissolution ratio of B,03 in slag with various
contents of MnO, FeO or SiQ; into the distilled water at
100 °C.
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Fig. 11. Dissolution ratio of B;O3 in slag into HCI solu-
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3:2-2 FEBAROEHE

Fig. 10 1 2 7 7t By0; ® 100 T R KA O G fRH
W2 KES MnO, FeO, SiO, OEE %/ $. MnO, FeO,
Si0, DEEAERT AL, BHEIIET LA Ihig,
MnO, FeO, SiO, #KIZEML VI LY, MnO B &
U FeO 13 By0; LILAW AT 5 2 &P, SiO,
i1B,0; EALAMRTEE L 2 wasH 7 2RI B Z &P
SBETE D, F1o, SO, k&HBTH AT I REEK
T B E, Bz s A TR TS2D
WCHEBERART S —HTHAH. LLEXD,



288 Bor

73 fE (1986) £ 2 4

100 C a)a’?emyjuiz 7 7O B0y MR L LT
fEHTE Vv EHTR SN,

3:2-3 mnmm«@@%$

Fig. 11 1220 % B X140 % ® MnO, FeO, Si0, %
BHTH AT 7HD B03 DS NAT T HCL it
DEEERT., EBRREIEIZS0C Thor. 2or s
0.25 el Lo gIE T 25 7h B,0; 1213 & A & AR
ThHEHEES NS, 0.5 BLE T, By0; W Ti <
MnO & FeO &3 & A& 100% BREL 7. 20% BX O
40% MnO £7:13 FeO * & TH L &, 25 74y
BEWMLZEED T 1k, ZhEFN, 125%,167 % Thb.
ﬁ”*ksz%ﬁﬁTéxif%ﬁﬂtt&éuﬁﬁ
SN BRM v, 1/64 BlE Ll E ol cikiie
SR hol. SiO, BRI M L 7 w:a%#6
SiO, 2 FHTH AT 7D B0, d, 1/16 bl o
JE D HCl VAICIEIE 100 % AR+ 5 g T a5,

4. #&

PEITEMNSNS Nb #E5HT 58845 5, Nb & Mn
CHMEIR, PERIEE UCRILL, 5808 7 S brog
TRETAHIRICB VT, B0y #HWT I 0%, S
Mn @ @IRENCELRRRILG LT A 5T E 2. S0k
BT, ByOs #5870 &8 TR B @ik L 72,
EHTOBEMILRET B L, BXUY, B0 257
75 B0 2RI L CHFBHETAZ L ZAME L 758

WED DT O8R5 17

U)@%wam%m%xwu M7 2 2%
AL % , RiRcEfbsenicknEL
?6;&#T§t.L#L,x77¢@Bm3M%ﬁf
BEGICEILEND Z L PRI N-OTIER M7 5 »
I AEHRATRETH S,

(2)®8H B O 4rtid, Kill, S, &
WEMRA T 7 Thh, BEHhP ORI S —3 L
7z,

il

PV AT

(3) B203 25 741 MnO, FeO, SiO, B &
THIZLH2T, 100C HHBAND B0, B
DL, T2 T 7 B0y OELHER & LTk
HARKEFRHT AL ETE Lo,

(4) 27 7 B0z 14 50°C, 1/4 HEl Lok o
HCl ##E~(21 100 % B+ 5 L g s, £ f:,
1/2 B Lo o HCL S~ 1, B,0; 7513 T%
MnO, FeO % (31T 100 % R L 7.

X 73

1) A. Fukuzawa, R. NAKAGAWA, S. YOSHIMATSU, Z. LIN and
R. Zuou: The 2nd Japan-China Symposium on Science
and Technology of Iron and Steel (1983), p. 264

2) EiE R, WAEBH, SE B O i R
e, 72 (1986), p. 275

3) BB (HARSEEG M) (1962), p. 126 [AL3%]

4) BRA—, RINHE, IRIEE, BALL 48R,
35 (1983), p. 169

5) MnEEEHE, HE -, T W, AR WHIEY.
$k& s, 69 (1983), p. 1878

6) % 3MUERSIMEE S I HEEE (
P 3 [Hi#]

7) KEIEHE Sk @B)dE (1981), p140 [HFIICHEH B

8) Xmk6), p. 150

9) BULSERM (FduL—, BILI/NAEL, ABIEHE, Zoisins,
AR, ARSETL, REZH, L SR (1972) [F
W]

10) fbeffi%e (HA L&) (1958), p. 571 [HL#%]

11) E. M. LEVIN and H F. McMugrbig: Phase Diagrams for
Ceramists (1964) [The American Ceramic Society Inc.]

12) Slag Atlas, Edited by The Verein Deutsher Eisenhiitten-
leute, Prepared by The Committee for Fundamental
Metallurgy (1981) [Velag Stahleisen m.b.H. Dusseldorf]

(H ARSI 26) (1981),

13) MHE—, BERA, BR O EEWA: Bkl M,
(1980), S728

14) JUJIMERE, BRI FLEE, MM IE G, SRS
(1980), A145
15) WA B, AN, WEE

B gk kg, 66

Wi: % & 3, 67 (1981),

S188
16) BRI K, &~ )8 . ge 8, 70 (19%4),
5953

17) HARRES, B2 = $ e 88, 68 (1982), S292




