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Evaporation Rate of Zinc in Liquid Iron

Mitsutaka Hino, Shei-bin Wanc, Telsuya Nacasaka and Shiro Ban-va

Synopsis :

The evaporation rate of Zn from liquid iron has been observed at 1873K for the fundamental study on mechanism of

tramp element removal from remelted steel scrap. In the present work, iron containing Zn was inductively melted and
Zn was evaporated by impinging argon gas onto the surface.

The evaporation rate of Zn was found to be first order with respect to Zn content in the metal. No measurable effects
of the argon flowrate and carbon or sulfur content in the metal on the rate were observed under the condition of argon
flowrate above 5 1/min, but the evaporation rate was strongly affected by stirring condition of the melt. Therefore, it

was concluded that the evaporation rate of Zn was controlled by the mass transfer in the liquid phase.

The mass

transfer coefficient in the liquid phase was estimated as 0.032 cm/s at 1873K. The removal rate of Zn in the vacuum
treatment was also discussed based on the present result.

Key words : tramp element ; kinetics ; evaporation ; steel scrap ; dezincinization ; recycling of coated steel scrap.
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Table 1. ¥’ in liquid iron and P’ of tramp elements

at 1873K.
element yo ref. P’(atm) ref.

Ag 200 17 0.0224 18
As 0.0065 19 8044.9 20
Bi 1339* 21 1.25 20
Co 1.07 17 0.000031 20
Cr 1.14 17 0.00025 18
Cu 8.58 17 0.00104 18
Mn 1.3 17 0.0529 18
Ni 0.66 17 0.000034 18
Pb 1400 17 0.446 18
Sb 0.15** 22 1.11 20
Sn 2.58 17 0.00119 18
Zn 4.08 23 70.0 23
Fe — 0.000051 18

# . standard state Cr:pure solid, others: pure liquid

* [ estimated value based on the Free Volume theory.

% % [ extraporated from 1423K by the present authors based on

the regular solution assumption.
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Fig. 1. Vapor pressure-composition diagram of im-
purities in liquid iron at 1873K.
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Fig. 2. Experimental set up of the crucible.

FURT & S A AR S 7 AviRd, 3 28 ERrs % 2
%M (Case A, B)&EfLa¥,

FERHFFERLUTOFIEC & - 12, #400gD EfRsE% 7
IFBOUFICAN, BIZ=2 A TIR#EL DIFIZANRTA
ERORBINENCRET 5, KISENLXER 7 v
CTEBLICR, @EEmMEEEC & R 2 gk, SR
T 5, ghEUkDTRAME L, B HTI8TIKZ BE L 129, EH#kO
B 7 EHCEHE2ZTML, CBE20.2961.2mass%
(KEBSF DEBRTO0.2mass%) (T 2 ASKEE D LE L
RHEPHERLICHR PIERDFe-ZnAE& ¥ B8 IR AL, 2
PHio /s AnE b —FHBED T v P ESRTCIR S
Vb, ZORFR P ERBMEERE & L, DR ERREE S

CAEHATE THI 5 gD B} 2 IR G HRIX L, 5347 (-
L72, BRI L - T, ZnfR ARTZFeS%2FMML T, S(EF
PHEELL, TV URBR T E RN 7o - & —%
TR L 72, ZnE EIZICP R Y54 X6k, C, SZERIZLECO
EEHCTIT- 12,

TIHER T, BT RCROMZn 2 A L THIMAZniRIE
PHEET AL ERALY, InESKKREIZENET 5 L
BRI L  ZhF8, RERL, EBROMGHIRATEE & e - 72,
22T, BT 2ZnDERFIE T3¢ 52 L 2HMMC, T
LA HHE29 (Fe-75mass% Zn) 1B L, EBRzfkL 72, ¥
b, ok ARKRE L ERRERTTH15g % P E L - ¥ —IR
al, L7y o _ﬂ,T?J')\ L T, #1625K T 300hr, 925
KT50hrff#E L7, 2D & 542, H 6 » U HFe-Znfbddh b
LT ILET, BE~OBRIMFEOH L WCERREIL > 7
YRR T 3 722°, MHAZniBE 2 & T —E CHi 2 5 ik
RIRE L THEET H - 72,



B 302 % & $HVol. 80(1994)No. 4

4. REEFER

41 ZnOERFRREICE T D RIGRE

FERAERO—FIE LT, A— R A LIESKARVO 1L,
A/V#0.086cm~'—3E (Case B) & L THlE S N2iEEHZn
I DR L # Fig. 3 R T AR D & 5 T EERI I e
DI2DHIT, FHEHZNEERE 122005 5 800mass ppm D T #
5> T35, CFNOBA b FERBMTZ1500sF2 T, &k
DZnE FKppmD A — X' — F THRRERTINTVEZ Ed'b
DB, ZnDIRFEKE, T b b BHHZnlifRO HE L, Znig
O NIz TS k5T h, LI ZnEE X
IniECAREL TV b,

THT AR T BEHY L OZnDIRFRBEEDLY, Zn
BEO 1 XRCHAT 3 ERET UL, (2)XPH5 26,
HoTUL(3) A Eon s,

1000 T , ,
Vg (Umin)
800 —— 2.1 a
—{1—3.0
= A —0—17.0
; 600 24 H
A Case B
® [mass% S]=0.008 }|
g 400 [mass % C]=0.2
T=1873K
200!
0
0 500 1000 1500 2000
t (s
Fig. 3. Variation of Zn content in liquid iron with
time.
6.00 , T }
vV, (I/min)
]
—— 2.1 4
= ——3
=
N 4.00 o—7 _
S —— 24
==
= i 1
N
S
S 200} _
=
— Case B
' i [mass %S]=0.008 ||
[mass % C]=0.2
T = 1873K
0.00 L — .
0 100 200
(A/V)t (s/cm)
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