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From Light Metals 1975, Rudy Rentsch, Editor

ightMetalst

TARLE IV

EPFFLCT OF COKE SOURCE AND BINDER CONTENT ON THE PHYSICAL AND THERMAL
PROPERTIES OF LABORATORY VIBRATED AND PRESSED PREBAKED ANODES

COKE SOURCE - CORKE 1 COKE 2
Coke bulk demsity g/cm? 0.881 0.822
Coke porosity % 26.6 32.2
Binder Wt % 14.0 15.5 17.0 18.5 14.0 15.5 17.0 18.5
Green app. density, g/cm3J v 1.449 1.48%8 1.551 1.625 1.370 1.414 1.471 1.539
- P* 1.52¢ 1.567 1.589 1.614 1.528 1.550 1.578 1.5%3
Baked app. densitv, g/cm? V| 1.404 T.434 T1.489 1.513 1.318 1.364 1.412 1.467
P 1.473 1.501 1.506 1.482 1.476 1.469 1,491 1.489
Binder coke vield, wt % v 70.6 67.0 67.-2 67.3 70.6 68.1 68.4 69.4
P 66.4 67.0 66.9 65.6 67.5 63.3 65.3 65.3
Volume change on baking & v 2.47 =-1.54 -1.62 -0.93 -0.33 =1.40 -1.20 -1.09
- P =1.01 =0.32 -0.54 +1.14 -1.20 -1,10 -0,72 =-0,55
Poresity % T 30.48 29,4 26.€ 25.5 35.1 3Z.6 30.4 27.7
- D 27.5 26.3 26.5 27.9 27.4 27.4 26.7 27,5
Alr permeablility, cm</sec v 247.0 5l.5 20.2 30.7 356.0 315.0 162.0 36.5
P 25.2 9.7 8.5 13.3 21.1 23.4 14.0 14.5
Resistivity, 10-3% ohm cm v 9 [ 5H 55 93 BG [¥] 58
F B84 65 55 52 80 61 54 63
Bending strength, (BS) Kg/cm? V| 37.3 39.6 71,0 L B 0.1 29.0 36.8 69.8
P 43,5 66.4 74.5 79.5 44,2 61.6 73.9 77-0
Young's modulus, (¥HX) 10Jkg/cms V = 45T 67.2 70.1T 2274 37.0 49.3 £8.1
o 50.0 63.4 71.9 64.6 52.8 62.4 73.8 74.8
BS:¥M x 10-3 v . 0.88 1.06 1.1T 0.90 0.85 0.95 1.02
P 0.87 1.05 1.04 1.09 0.84 0.39 1.07 1.03
Total straln at faillure x 10-3 i 1.05 0.54 1.74 T.20 0.95 0.98 1.02 1.0F%
P 0.96 1.19 1,14 1.16 0.93 1.08 1.16 1.09
Compressive strength, kg,cme Vi 206 250 191 353 147 192 332 443
P 268 357 358 406 277 330 383 473
Thermal conductivity, W/moC v 3.58 4.09 .94 7,38 3.71 3.51 3.83 4,45
P 3.21 3.66 4.52 4.26 3.74 4.06 4.06 4.49
Coff. of thermal exp., 1 o/<C V| 3.92 3.92 3.78 4.33 3.52 3.85 3.04 3,06
P 3.94 4.37 4.03 3.72 4.06 4.92 3.83 4.72
Thermal shock, seconds v 38.6 30.4 50.2 46.4 32.6 32.4 30.8 41.3
B 43.3 32.8 45.1 51.2 33.7 35.2 33.0 42.4
Thermal stress resistance, v 0.867 0.914 1,385 1.123 0.770 0.775 0.%0L 1.48
(R} _x 10 P 0.709 0.872 1.166 1.248 0.770 0.817 1.134 0.980
Max. stra}n energv, v 17.65 17.40 37 .39 43,08 9.02 17.38 23.20 35.77
(RY % 107 ka/em2 P 19,01 34.77 38.60 33.47 12.50 27.68 42,29 39.68
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TABLE V

EFFECT OF PITCH SCURCE OW TES

T ELECTRODE PROPERTIES

—
Qo
=
. —
")
82
= SOURCE Coal Tar Petroleum
o OURC O = 14.5 3{OT = 18.1 80T = 1.0 %
=
5 Binder content 2 15.6 16.2 14.0
ﬁi Green apparent density g/cm3 1.582 1.591 1.560
?g Baked apparent density g/cm3 1.497 1.511 1.465
~
w Apparent binder coke yield % 68.6 69.6 56.7
.Q\\ Vol. change on baking % +1.3 0 -0.80
~
R Calculated porosity 2 27.1 26.6 25.5
S . - 2
‘g Air permeability crnc/s 6.4 7.2 20.5
E% Electrical resistivity 1074 nem 71 69 85
~ Compressive strength kq/cm2 252 393 180
AN
?; Bending strength kg/cm2 62.3 78.5 36.5
8 Young's modulus (bending) 103kg/cm2 70.6 94.6 61.0
S . _3
BS/YM ratio x 10 0.88 0.85 0.60
Total strain x 107° 1.06 1.01 0.85
Thermal shock (time)' s 35.6 34.1 65.0
Air oxidation rate g/cm’ h 0.103 5.109 0.120.
Anode consumption % 115.0 116.4 116.5
TABLE IV {continued)
COKE SOURCE COKE 3 COKL 4
Coke bulk density g/cm° 0.789 0.852
Coke porosity % 30.4 . 29.4
inder Wt % 14.9 5.5 17.0 18.5 14.0 15.5 18.0 18.5
Jreen apt density, g/cm3 V* 1,346 1.363 1.397 1.476 1.415 1.462 1.529 1.622
. P* 1.519 1.514 1.547 1.569 1.524 1.548 1.576 1.599
aked app. density, g/cm3 vio1.299 1.314 1.351 1.399 1.370 1.413 1.471 1.503
P, 1.479 1.438 1.459 1.471 1.476 1.485 1.507 1.510
Binder coke yield, wt % Vi 69.7 71.2 72.2 67.4 71.0 71.7 68.9 63.0
o > 66.6 61.1 63.0 66.2 66.3 65.2 68.1 67.7
volume change on baking % v -0.66 -n.87 -1.4¢ -1.03 -0.79 -1.08 -1.12 +2.33
. P -1.01 -0.96 ~1.38 -0.24 -1.45 ~1.26 -0.68 -0.27
Porosity & v 35.4 34.6 32.8 30.3 32.5 30.3 27.5 25.9
P 27.0 28.8 A/t 27.1 27.3 26.9 25.7 25.7
\ir permeability, cm4/sec N 321.7 300.9 261.0 132.5 267.0 248.0 42.3 16.5
B P 221565 23.5 13.9 13.6 25.2 20.7 12.4 15.8
Resistivity, 10-4 chm cm v 107 95 7e 67 80 80 66 65
U P a0 74 68 82 83 70 64 61
CGD Bending strength, (BS) kg/cm? 7 15.8 19.8 27.8 51.5 28.8 36.8 62.8 77.8
[ P 42.0 49.8 62.5 74.4 43.2 57.2 3.2 74.9
Voung's modulus (¥YM) 103 kg/cml V 23.1 27.2 32.5 58.7 33.8 41.3 68.3 77.6
@ H P 48.2 49.2 60.7 69.6 51.3 60.8 73.8 74.5
Cﬁ BS:YM x 10-3 v 0.68 0.73 0.86 0.88 0.85 0.89 0.91 1.00
P 0.87 1.01 J.03 1.07 0.84 0.94 0.99 1.01
@ Total strain at failure x 1073 V 0.87 0.88 0.94 0.98 0.97 1.01 1.06 1.13
P 1.00 1.05 1.13 1.14 0.95 1.10 1.10 1.10
Compressive strength, kg/cm v 86 134 199 306 168 246 420 368
P 277 272 322 384 297 354 405 463
@ Thermal conductivity, W/mOC v 2.56 2.74 2.97 3.98 3.49 4.28 4.33 4,34
P 3.38 3.43 3.78 3.88 3.30 3.51 4.27 4.23
E Coeff. of thermal exp., 10-6/0C V 3.28 2.89 3.57 3.63 4.23 3.70 3.45 3.97
P 4.53 3.23 3.07 2.80 3.71 4,02 3.62 3.36
Thermal shock, seconds v 27.3 25.7 25.9 30.4 26.8 26.8 30.2 44:1
o] Pl 33.3 35.9 33.8 45.1 37.3 31.1 38.1 42.8
Thermal stress resistance, v 0.531 0.692 0.715 0.965 0.701 1.030 1.142 1.093
{(R) x 10 P 0.649 1.073 1.268 1.483 .747 0.821 1.168 1.272
Max. strain energy, v 5.40 7.21 11.89 22.79 12.27 16.39 28.66 39.10
(B) % 10~ kg/cm P 18.32 25.28 30.45 41.05 18.27 26.92 36.64 37.55

*y_and P denote vibrated and pressed electrodes respectively.

**Coke 4 is a 1:1 mixture by weight

of Cokes 1 and 2
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BENDING STRENGTH, kg/cm2

GREEN APPARENT DENSITY, g/cm>

OF BINDER CONTENT, COLLIER BULK DENSITY

T
Pressed onodes

Vibrated anides

Binder %
FIGURE 4
BENDING STRENGTH AS A FUNCTION OF

BINDER CONTENT, COLLIER BULK DENSITY
OF FILLER COKE, AND FORMING METHOD.
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FIGURE 1

GREEN APPARENT DENSITY AS A FUNCTION

ELECTRICAL RESISTIVITY, 10" %ohm cm
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FIGURE 3

ELECTRICAL RESISTIVITY AS A FUNCTION OF

BINDER CONTENT, COLLIER BULK DENSITY

OF FILLER COKE, AND FORMING METHOD.
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FIGURE 5

COMPRESSIVE STRENGTH AS A FUNCTION OF

BINDER CONTENT, COLLIER BULK DENSITY
OF FILLER COKE, AND FORMING METHOD.

YOUNG'S MODULUS 10° kg/cm?
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YOUNG'S MODULUS AS A FUNCTION OF

BINDER CONTENT, COLLIER BULK DENSITY

OF FILLER COKE, AND FORMING METHOD.
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