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Abstract

The free falling droplet method for measurement of viscosity is applicable only at
a low Reynolds number (Re<(.1) because Stokes’ law is the fundamental principle.
In order to apply this method to molten slag and metal droplet system, the principle
was extended to a higher Reynolds number region (Re == 1000) on the basis of well
-known data between the drag coefficient and Reynolds number. Moreover, a new
correlation function in which fall velocities of two foreign droplets were investigated in
order to simultaneously measure viscosity and density of liquids. After the applicabi-
lity was examined at room temperature, the method was applied to the measurement
of viscosity and density of ESR slag (NaF-MgF,). The results obtained were sum-
marized as follows:

MgF, : ¢=4.07x10"exp (18500/RT), p=3.24—525x107*T (1603~1773 K)

30NaF : x=1.28x10"%exp (10550/RT), p=3.20—553%x10~*T (1423—1573 K)

50NaF: p=211X10%exp (7980/RT), p=3.13-554x10"*T (1373~1523K)

76NaF : 4 =2.81x10%exp (6220/RT), p=2.98-555x10"T (1173~1323K)

NaF : ¢=3.39%x10"%exp (5600/RT), p=2.66—5.60x10"T (1293~1493 K)
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Re Co Re C» Re Cp Re Co
0.1 240 1 26.5 10 4.1 100 1.07
0.2 120 3 14.6 20 2.55 300 0.65
0.3 80 3 104 | 30 2.00 500 0.55
0.5 49.5 5 6.9 50 1.50 1000 0.46
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—0.70020 Re*+0.29499 Re*—(.042979 Re® (13)
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B (NaF 50 mole%), & I O»° 1300 T T T T
NaF 30% & U o, BIER & LAl HaE
E50C 25T 50°C R T4 & &

i270°

Lo, FFcBIERRICEE 1 mm D8 1200
BB LU 1mmaiso PtER%2 B
oo

R10wl1lflE L CREE R TD 1100

PtER D% FHE OB EE 2R L

Voo P4 T X #7518 16 mm B

EREEIC L - Ciifcbhl, BE 000
2=HT 100 = = /FTH BB 100
2w O%E, 1EY ) BEE= <%
200~250 D 5 b, Pt B¢ 10~13 =
=, $ERC 18~20 = =@ E - T
Vs B o BAER O TITEAE 1L 5~7 & D
Th b, BB 5%LUPITEH - 800
12 T D 5B 74 v a5l EOFRZE 0 20 40 60 80 100
SOGRREE T AHS IR0 Naf Mol.% Mgf
B SR B R 10 A B 7L A KD 9 NaF-MgF: SN

900




11 ESR 2 5 7 0¥ « I RE

WEAB N 0BERL R B, BEEIR
BERR & 7 b BT e, PtERCRERROE R
PMEA RSO EBR 2 ~H b in Ttk
EORMBED N Z 7 FKECHERD Re Btk
W& 100 225 200 OB », PLERTIZ 20025
1000 R IR D3 » T B, Re B BEINC > Tk
D% TEIRER» SR AL b2, Kl
REDHNELAONTRIFAETRELYR L,
FI2T 4 0 AOBE D HIIERITSHEER L T T
BB EL TV RbD L Ebh 5,

Pt L BROBE THEELSHELEE L EEY
11 & W12 iR Lt B Mgk, i kT
NaF o X - TABIETL ¢, NaF %30
mole% Ll L& ir & FPEREOHBE tL&TH
2~5¢cp O HIR I B, RED/NS v NaF i
AAVHRMETH D Z LB R TR YD HFH
B R MgF. o &S E o modifier & LC{E
% flow unit #45{bEwBL 0 LBPhL, 2D
EEE O /T s+ 2 BET e B 0B
b=rxF—METFT LT EFEELL KT 5,
MEMED S REE E50C F TRERET IR T
LWHEHEPTL TV DB L DI AR 2T\,
MgF,— NaF %-Cihz 0fif CRElE bR E~DZ

VeLosITY oF PT SPHERE (cM/SEC)

OSTEEL BaLp - Pr

NaF-MeF2(30-70)

40t

-

.
. . P
. .
.
.

N
w1

1150 1300

1250 1360
L NaF-MaF2(50-50) '

: ”’///’

=
@

N
\oal

1200 125

;T

35+

1100 1150
- Nar-MeF2(76-24)

=
ol

900 950 1050
o)
10 NaF-MgF. B&HFCET 5

Pt 3Ris L OSBERRO % T HEE

1000

25

20

115

25

20

115

25

20

15

59

VeLosiTy oF STeet BauL (cm/sec)

BB ET AUV 2B 25, UL NaF i3 S X 08 NaF-MgF, {L &% ©
HEROZRORERGE LD BT, F LS CIIEECTH B L 51tk i b, NaF-Mgl,

DOENET1030°C TH Y,

;

[a~]
T

30+
20} ya
A

@ y
b A
101 ///
¥
hod A
z
=] L ¢]
AN o o
> o
z — A
%
[=]
o
w
>

o —
IO
=

MeFp
NaF-MeF2(30-70)
NaF-MsF2 (50-50)
NaF-MaFo (76-24)
NaF

Debop

vt

(°K x 10000)

11 NaF-MgF, 27 7 Dk

CoOBEMAELT0C (120000 < LEGEREESFEL T



60 BHIHE - Bk B AR ARE— 12

2.5
2.4 | \O\O ‘A\
~© \A\A\ \O ‘\A\
231 T@— B~na__ = 4~
0\’ —
~——
2.2 1
N A MeFy
E 21+t O NaF 30 moL%
& 2ot O NaF 50 MoL%
0 ~a i ® NaF 76 moLd
1.9 1 \D O Nar
\D —_
g , , o , , ,
' 900 1000 1100 1200 1300 1400 1500

TeMPERATURE  (°()

12 NaF-MgF, 25 7 o%E

LEREM L B D, —~HEBEERREOEINC X » CHEMBINC, * /- NaF o X > THERIcE
LCuw5b, L LAMEEZ S T 1100~1200°C 50 CHET 5 & 603 L b Il a3, &
iZhlc-> CTIERE L, (LEWHEBR TRATH B, M1, 2 200HEXRERS L L CEETS
EUTFD L5,

MgF, u=4.07X10"exp(18500/RT), p=3.24—5.25x107"T (1330~1500°C)

30NaF px=1.28x10"%exp(10550/RT), p=3.20%5.53X107*T(1150~1300°C)

50NaF x=2.11x10"%exp(7980/RT), p=3.13—5.54x107*T(1100~1250°C)

76NaF =2 81x10%exp(6220/RT), p=2.98—5.55X107*T(900~1050"C)

NaF  x=3.39x10%exp(5600/RT), p=2.66—5.60x107*T(1020~1220°C)

5. #

il

A b= AOBRIE L CERXZICH L CEREENEELS Re BB AL, 6%
BEoRRLZEBOREGYHGCTRE L EBEORBIELRA, ERIFFERR T/ VY v
K & SnCly TiT 7 VCBIRRDOKRIE A 1T - o RICESR 25 70Xk & UCGREREH IR T
WAL REME & LT MgF.—NaF Ba B bide, BIBROE FE B X 5% 8 16 mm
BB R EBE R L TH . Z0HEER, SYEEOEE T PtERMEROE THEE S RIS
BLEWTE, HELEEYRFCRD S Z LB L1, MgF, x4 % NaF 0% 8 28k
HOET E7e- T Hbh, 14 vHMEOBEIRBLILDEE Z bR,
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