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CHAPTER IV

EXPERIMENTAL METHOD

This Chapter dlsﬁ ’/&utal system, the method of

preparation of accret' ‘ ucture investigation and

analysis techniques he project.

4.1 THE ACCRETIO
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The accretion sam i this projex ere collected from different

locations in the Kalgoorhe-—,mﬁ'&él‘fl’, melter. The G3, G4, H3 and

H4 samples we l,:'r;vz---:-r-:-:jl:: ----- S |in the settler of the

furnace, at the Qcatios igure'ﬂl.l. The appendage

samples icﬁm]%wtg "Tﬁlﬁage roof near the
he u

appendage elegro es. st samples were collected from the dust
recyclearw'aq‘ Wlﬂﬁw u%l}’}nﬂe&}}a E:lce dust have
a dlffereﬁt code from the furnace accretions. A 7-digit code was used
for the laboratory accretions. The experimental temperature is used in
the first 3-digits, the 4'" digit from the left is the time the sample was
held at a constant temperature, the last 3-digits refer to the oxygen

potential, for example, the sample code 1353-40 refer to a temperature
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of 1350 °C, a holding time of 3 hours and an oxygen potential

of -40 Kcal.

4.2 PREPARATION OF SAMPLES

The accretion sam ,@d in resin and left for 24 hours
ﬂ‘@ prepared by grinding with

silica carbide paper a by 6 pm-diamond paste. The etchants

for curing. The sur
shown in Table 4 ecific components of the

accretions.
4.3 RECREATED

The objectiv study the mechanism of

'Y
formation of the 2 8 samples from the Kalgoorlie

U

flash furnace over yle temperature range 1350-1400° C at known

oxygen Paftlﬂ %gq 1" ﬂ%ﬁnwﬂ%ﬁ)}iust contained in an
alumina cruc1b1e were heated % é( 1450° C, at
oxygeﬂﬂf] aﬁ‘ﬂ jmilm atmosi!\ere or a holding time

of 3 hours (Table 4.2). The experimental method for recreating the

accretions requires generating the gas composition predicted by free
energy calculations (see Appendix A). Pure CO and CO, gases were

used for controlling the oxygen partial pressure in the furnace, which
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was calculated using the equation:

2CO) + Oz = 2CO0y,

The CO/CO, gas ratio used depends on the system being investigated as

shown in Table 4.2. The / perimental temperature on the

| éudned The samples of
laboratory accretioy \ Sing ng an optical microscope and
. \\

a scanning electr ifter mounting, grinding,

formation of accreti

polishing and etchin

The experiment 4.2 was designed to allow
T ‘
the reaction gas to e er‘I ----- e furng the bottom and pass upward

through the reacte € main tube (2300 mm.

L -

e LY
long x ¢55 mm. oD : ‘ itioned concentrically

inside the furnace, and enclosed w1th a water cooling cap. The water

conmsca G LRI 43 5N BHAY 0-in o et

The cylinder cyp contained therinlet for the reaction gases (CO, C

The teﬂmtr]ﬁﬂﬂ jm;*lvm’-] IAYLEJ rlﬁi\ﬂ sample was
measured by a type K thermocouple which was positioned directly
below the crucible. A Bronkhorst High-Tech B.V. mass flow controller

was used to mix and control the ratio of the reaction gas mixture

(CO/CO,).
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Table 4.2 Temperature and Gas Composition used in Experiments.

Sample Number | Temp °C | CO/CO; | u(0,)Kcal | Time, hours
1353-40 1350 1/99 -40 3
1353-50 133 /99 -50 3
1353-60 -60 3
1403-40 S 40 3
1403-50 g3 3
1403-60 ) 60 3

, 3
H #
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