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1.
Sketch an iron blast furnace and label eight (8) parts of it.

2. Use the attached data for the solid Fe-V system at 1600 K to find the standard Gibb’s Energy Change for pure, solid V at 1600 K going to V behaving as the infinitely dilute solution at 1 wt % in solid Fe at 1600 K.
3. The equation for the line on the Darken Plot near infinite dilution for the Fe-V system at 1600 K is [0.7207(1-XV)2 + 0.0893].  Show how this could be used to find the interaction coefficient for V on V.

4. Show the mathematical basis for determining the above Gibb’s Energy change as a function of temperature.
5. Use the attached Ellingham Diagram to find

a)
The CO/CO2 in equilibrium with Fe and FeO at 800 C.

b)
The Standard Gibbs Energy change at 1873 K for the reaction



C (graphite) + CO2 (g) = 2CO (g)
c) The equilibrium constant at 1600 C for the reaction 



Si (l) + O2 (g) = SiO2 (s)
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TABLE 4

Partial Molar Quantities for Solid Alloys at 1600°K

A. Fe Component

Fe

= Fe(in alloy)

() (a-Fe, V)
= —XS = = — XS
| A A

x Fe “Fe Tre AG Fe AG Fe H Fe B8 Fe - Fe
1.0 1. 000 1.000 0 0 0 0. 000 0. 000
0.9 0.861 0. 957 - 474 - 139 869 0.839 0.630
0.8 0.687 0.859 -1192 - 482 2558 2.343 1.900
0.7 0. 516 0.737 -2105 - 971 3925 3.769 3. 060
0.6 0.370 0.612 -3187 -1563 4325 4.695 3. 680
0.5 0. 249 0. 498 -4419 -2215 3384 4,877 3. 500

(x. 01) (£.02) | (x100) | (£100) § (£300) | (£.20) }(£.20)
0.4 0.160 0. 400 -5823 -2910 1410 4. 521 2.700
0.3 0. 095 0.316 -7491 -3663 - 135 4.600 2.205
0.2 0. 049 0. 243 -9618 -4500 -1428 5.118 1.920
0.1 0.018 0.180 }-12780 -5459 -2219 6.601 2.026
0.0 0. 000 0.129 - -6508 -2508 0 2. 500

B. V Component V(s) = V(in alloy)(a_Fe’ V)
| = —XS — — —XS

Xy ay, Ty A£Gy, AGY, AHy | ASy S,
0.0 0. 000 0. 045 - oo -9860 28287 00 23. 842
0.1 0.012 0.117 |-14152 -6830 10804 [15.597 (11.022
0.2 0. 043 0.217 -9982 -4865 368 6. 782 3. 583
0.3 0.103 0. 344 -7217 -3389 -3413 2.378 ]-0.015
0.4 0.195 0. 488 -5196 ~-2283 -42775 0. 576 |-1.245
0.5 0.314 0.628 -3685 -1482 -3148 0.336 }-1.042

(£.01) (£. 02) (£100) § (x100) § (£300) | (£. 20) (. 20)
0.6 0.450 0. 751 -2535 -911 -1498 0.648 | -0.367
0.7 0. 597 0. 853 -1638 -004 -630 0.630 | -0.078
0.8 0. 745 0. 932 -935 -225 -180 0.472 0. 028
0.9 0. 884 0.983 | -391 -56 -16 0. 234 0.025
1.0 1. 000 1. 000 0 0 0 0. 000 0. 000





Ref: Hultgren, P. Desai, D. Hawkins, M. Gleiser, K. Kelley, Selected Values of the Thermodynamic Properties of Binary Alloys, ASM, 1973
Data:


C + 0 = C0(g)

K1600 =500


Si + 20 = Si02(s)

K1600=3.5 x 104

Activities of Si, 0, and C, in %, fC, fO, fSi all unity.


Molecular Weights: Fe = 55.85, V = 50.94

























