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The Impurities Removal from Petroleum Cokes by Acid Leaching and
Theoretical Investigation of its Effects on Nuclear Graphite Properties

K. Fatemi', F. Ahari Hashemi, S. Fatoorehchian, F. Farahzadi
Nuclear Research Center, AEOI, P.O. Box: 14155 -1339, Tehran - Iran

Abstract: In this research, the separation of impurities from calcined petroleum coke by heat leaching
and column leaching in nitric acid medium was experienced. In this work, I) the influence of some principal
parameters such as temperature, time and particle size on the separation efficiency, II) the influence of this
process on the cementation coefficient. and neutron poisoning factor of the coke impurities were studied.
The results of these experiments indicated that by decreasing the size particles and increasing the
temperature in a long time, the efficiency separation of the elements will be increased. Also, the column-
leaching process reduces the poisoning factor of the elements and improves the coke cementation
coefficient. Additionally, the column leaching method is a more attractive due to: needs for less energy,
needs more feasible to apply in a large scale, and easy removal impurities. Therefore, this method could be
considered as economical aspect.

Keywords: petroleum coke, leaching, neutron poisoning factor, cementation coeff, nuclear graphite, impurity
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5 micron mm mm mm
ppm ppm ppm (A) (B) (C) (A,B,C)
1 /n 24 £1.0 <0.72 910+ 15 2.5+0.5 38.7£2.5 2.8+£0.2 1 4.3+0.2
2 K <44.54 <8.74 101+ 5 56+ 12 82+ 17 90+ 12 92+ 13 76+ 15
3 Ba <1.18 8.75 39+ 3 21+ 2 22+ 3 28+ 4 28+ 4 21+ 3
4 Fe 80.5+4 63.6+ 1990+ 50 190+ 15 299+ 14 347+ 16 255+ 12 244+ 12
5 Cr 0.43+£0.021 8.24+ 0.1 189+ 3 0.9+ 0.02 1.8£0.2 1.5£0.1 1+£0.1 1.4£0.3
6 As 0.073 £0.006 | 0.0247+ 0.004 6+ 1 3+ 0.5 3.2+0.1 2.9+0.1 3.2+0.1 3.1£0.1
7 Co 0.012 £0.004 0.448+0.01 6.1+ 0.3 3.8+0.2 3.3+ 0.1 5.1£0.2 3.2+0.1 2.7+ 0.1
8 La <3.73 0.11+£0.01 0.31+ 0.04 0.15+0.03 0.19+0.02 0.15+0.02 0.17+0.03 0.17+ 0.02
9 Na 26+02 0.62+ 0.1 360+ 10 190+ 8 339+ 14 309+ 12 315+ 12 308+ 12
10 Sb 0.0068+ 0.001 <0.02 0.46=0.03 | 0.27£0.02 | 0.012+0.002 0.01 0.01 0.17+ 0.02
11 Sc 0.0014+ 0.005 | 0.0752+ 0.001 | 0.123+0.006 | 0.073+ 0.004 0.066+ 0.038+0.03 || 0.041£0.007 | 0.041%0.003
PF,
o33k | mbarn* 3.4755 3.4135 5.7639 3.6285 3.7501 3.7980 3.7186 3.7094
pais EB, 0.14071 0.1382 0.2333 0.1469 0.1518 0.1538 0.1505 0.1502
ppm
12 Ca 618+ 12 143+ 15
13 Al 1190+ 60 540+ 30
14 1 45+ 5 16+ 2
15 Mo 336+ 21 259+ 32
16 Mn 214+ 1.6 5.3+ 0.1
17 Vv 445+ 15 400+ 12
18 Fu <0.00237 0.0115+0.0012 || 0.009+0.002 || 0.007+0.002
19 Sm 0.000305+ 0.0566+ 0.001 0.037+0.006 | 0.038+0.006 | 0.041+0.007 | 0.034%0.006
20 Rr 0.0318+ 0.0217+ 0.003 0.58+ 0.06 0.71+ 0.08 0.78+ 0.08 0.54+ 0.06
21 Ce <0.0083 0.21+0.01 0.26+ 0.05 <0.1 <0.1 <0.1
22 Ni 223+ 15 334+ 22 215+ 1 235+ 15
23 Th <0.012 0.0297+ 0.004 0.035+ 0.01 <0.02 <0.02 <0.02
24 Th <0.00518 0.00373£ 0.0015
25 Hf 0.0322+ 0.002 | 0.039+ 0.002
26 Ta <0.0115 0.0184+ 0.003
27 17 <0.014 0.029+ 0.005
2R Y 2.04+0.1 0.0033
29 Yh 0.01 0.016+ 0.003
30 Sr <3.52 3.29+£0.1
31 7r 1.7+ 0.5 1.52+ 0.5
32 Mo 1.69 16+1.0
33 Cs 0.007+0.003 <0.008
34 Rh <0.184 0.17
PF,
p W | mbarn* 3.48082 3.4851 6.383 4.3886 3.7674 4.1167 3.9241 3.9337
yolis EB, 0.14092 0.1411 0.2584 0.1777 0.1525 0.1667 0.1589 0.1593
ppm

* PF: Poisoning Factor , EB: Equivalent Boron
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