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APPENDIX A

The Method of Controlling Oxygen Pressure

Using CO/CO; Gas Mixtures.

The oxygen pressureii : rﬁ: rnace was controlled by

/.

using the CO/CO; ga iled oxygen pressure can be

obtained by mixi cO and CO; to maintain
constant oxygen pr ulating the CO/CO, ratio
is based on;

I. The Gibbs Free Er CO, gas mixture;
II. Dalton],

iy, )
III. Le Chate e
) J;IJ

L The G.bbﬁmmmm NS
_The reeﬂwfl gxture oj QA 3?]2 and ?o?]ag‘!;] aant pressure and

temperature can be written, as in equation (A1) «

2CO0¢) + Oz = 2COyq (A1)
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The standard Gibbs free-energy change for this reaction is

represented as follows;

AGO = -RT In [P2 C02/ (cho_Poz)] (A2)

I

-135000 + 41.4T Calories (A3)

The oxygen pressure‘ cambe Tmi equation [A4]

n(02) = RT/ (A4)
(n(02) is a o
Floyd et al (19 Kemori (1986) have studied the oxygen

pressure in flash furnace that the oxygen pressure

occurring in flash§ “are betwe 49-Kcal. Therefore, the
oxygen potential V ected and used for the

J U

AUYININTNYINT

TR TN INGNAY

The sum of the partial pressure P; of the components in the

study.

system is equal to the total pressure Pr.

Py =P, + P;; +...+ P (AS)
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III. Le Chatelier’s principle

Consider a closed system in which a reversible reaction is taking
place at constant pressure and temperature. Whenever a system at

equilibrium is subjected to a change in one of the variables,

ill shift the composition of the

equilibrium in the direct. 3 i ¢'is a decrease in the number
L ——

For the reversi 6m 26 g )y = 2C0y) , if initially
y g.mole of CO, and
gram-moles of CO, that

decompose at equilibrium. “Thére equation (Al) can written as;

2C0 + O 17 : A (A6)

(x +28) (+§'w (y 28) ﬂ

AU ININTNYINT

From thg'l Gibbs free energy, Dalton’s Law, and Le chatelier’s

princiof, Ve IobF b Het AWNIIALL.

The equilibrium of CO, CO; and O, can written as;
2CO) + Oz = 2CO0y,

AG°cy = -135,000 + 41.4T  Calories
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AG®(c1y = -RT In[P’coz I(P?co.Po2)]
Thus,
RT In[P’cos (P’coPo2)] = 135,000 - 41.4T
RT In[P’co> /(P?co)] = 135,000 - 41.4T + u(03)

PC02 /PCO = .\je (135,000 - 41.4T+ u(02))/RT (A7)

Thus, the composit ":. £ CC and O, can be determined by
using equations (A , Isubstituting . (0,)= -40, -50, and -60

Kcal, T=298 Ki

ot ects the composition of

e new equilibrium at a higher

Since the incre
initial equilibrium,

temperature can be cal tions (A3) and (A6) to

determine &. The initi omposition, & and oxygen

potential at given te

§71450 °C) are shown in

Table Al. The comﬂ)sition of CO and CO, atigiven temperatures were

et PUHTNENSNENS
RINNTUUNININY
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Table A1 The composition of CO and CO, gas mixtures at ambient and

given temperature and oxygen pressure.

T° C |%CO02ini |%CO0in; £ %CO0,1 | %CO1 | 4(0;) Kcal
1350 [0.1 99.9  |1.64x107 0.1 99.9  |-41.91
1350 -50.57
1350 ~58.08
1350 ~69.64
1400 4233
1400 -51.34
1400 ~60.52
1400 69.18
1450 -48 34
1450 -59.92
1450 ~60.75
1450 -69.94
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Figure B2 Nickel metal formed in the nickel sulphide of G-3
sample, x200.
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Figure B3 Microstt Bf;-' Q—% sample shows the lamellar

Strugfure, Aarge-grain of \nickelsulphide,

small par éleiof icke metal, x200.
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Figure B4 Unknown structure was found in G-4 sample, 500.
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fe of Ee;04spinelof G-4 sample, x500.
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Figure B5 Dendriti
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Figure B6 Ternary eutectic structure of FeO-Fe;S104-Fe;O3 and
dendritic structure in H-32 sample, x500.
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tia fis\atound, FesO, spinel, H-34

d
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Figure B8 Wustite (light phase) was found in the Fe;O4
spinel, H-34 sample, x 500.
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