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In order to get basic information on the reference electrode material for the long life Al concentration

sensor in zinc galvanizing melt, the workability and stability of fluorine potential cell with CaF, single crystal
electrolyte were examined carefully at constant temperature for six kinds of reference materials (Zn, Sn, Cd,
Bi, Pb, Al-Sn alloy + fluorides). Good workability and stability of the sensor were found in sensor with Bi+BiF;
reference electrode. The Al sensor with Bi+BiF; reference electrode was assembled and was tested in Zn-Al
melt with different Al concentration. The EMF was changed rapidly with the change of Al concentration and
was stabilized in a short time. Thus the response of EMF was satisfactory for CaF, sensor. The correlationship
between EMF from the sensor and logarithm of Al concentration has been derived from the least square

regression method.

E/mV=57.515log[wt% Al]+1883.3 R=0.9717 (0.013 < [wt% Al] < 0.984)

The EMF from Al sensor was increased linearly against logarithm of [wt% Al]. The fluorine potential
of Zn-Al melt was also calculated to be in the range of 10%°~10®" Pa for the present experiemental condition.

Keywords zinc galvanizing, Al concentration, CaF,, fluorine potential, reference electrode.
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Table 1. Purity and particle size of materials used for reference
electrode.

meaterials purity/wt% particle size/mesh
Bi 99.9 shot, 2 mm
Zn 99.9 shot, 1-2 mm
Pb 99.9 shot, 1 mm
Cd 99.999 shot, 1-2 mm
Sn 99.99 shot, 2-3 mm
Al 99.9 shot, 4-5mm
BiF; 99.9 -325 mesh
Znk, 99.9 -325 mesh
PbF, 99.9 -325 mesh
CdF, 99.9 -325 mesh
SnF, 9 -325 mesh
AlF; 99.95 -325 mesh

(2173: 8 mm, W7 : 6 mm)S R =23 o} AJHE (Zirconia
Cement)Z JH43H & F3] Azt Cak, 949
ZAFE FE5EIES PressE ©]8-31e] <F 5000 psi<l
A4S 7l Pellet FEIZ APt A€ Pdlet
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Fig. 2. Experimental apparatus for fluorine sensor in Zn
melt.
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Fig. 3. EMF curve from sensor: (-)W | Zn, ZnF, | CaF, | Zn,
ZnF, | W(+).
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Fig. 5. EMF curve of sensor: ()W | Zn, ZnF, | CaF, | Cd,
CdF, | W(+).
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Fig. 10. Variation of EMF from Al sensor with Al
concentration in molten Zn-Al aloy: (-)W | Zn-Al, AlF; |
CaF, | Bi, BiF;| W(+) at 460+ 5°C.
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Fig. 11. Variation of EMF from Al sensor with Al
concentration in molten Zn-Al aloy: (-)W | Zn-Al, AlF; |
CaF, | Bi, BiF;| W(+) at 460+5°C.
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