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The cathodoluminescence and trace elements in carbon-
ate minerals
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China Bureau of Petroleum, Urumgqi 830011, Xinjiang, China

Abstract: Variations in the cathodoluminescent properties of the carbonate minerals in reser-
voir sandstones are usually attributed to differing properties of manganese as the most impor-
tant activator, and iron as the main inhibitor of luminescence. The results of research on the
cathodoluminescence and microprobe analysis in this study led to the following conclusions.
(1)The cathodoluminescence will get dark when the carbonate minerals contain FeCO ; more
than 0. 04 mol, or MnCO; less than 7>X 10 > mol. (2) The higher the ratios of FeCO; to

MnCO; the weaker the cathodoluminescence of the carbonate minerals. (3)The carbonate
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minerals must be cathodoluminescent when the ratios of FeCO3; to MnCOs3 are less than 1.

(4)The cathodoluminescence tend to disappear when the iron or manganese contents appro-
maxite to zero.
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Table1 The lower contents of the activator Mn from different data sources
Grover & Richter & Ten
M eyers Fairchild |Frank et al. RV d Pierson Zinkev Have T &
(1974) (1983) (1982) (19653) 1981 Nagel W. Heijnen (1992) (1999)
1981 (1985)
Mn _ _
(tg/ @) 1000 350 270 130 85 20~ 35 16 ~30 20
MnCO, 0 004~ | 0003~
(10~ 2moD 0. 182 0. 064 0. 049 0. 024 0.015 0.006 0. 005 0. 004 =0. 007
Fe.Mn
il M I‘ICO3 CaCO3
1.1
b
’ o b
49 ’ . . .
. , 1~8C 2);
. FeCO;  MnCOs3 . (0~76)>X10 *mol (0

~15.861)X10 “mol,
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Table 2 The results of the cathodoluminescence and microprobe analysis for carbonate minerals (10" *mol)
u @ o5 Mo, caco, f\;;gg(;é MnCO, | FeCO, MgCO, |CaCO, f/f’gg& MnCO.{FeCO,
9 1 [Q 247]95.880| — Q000 |2 21625 8 [Q 730(93.463(0.452 [3.792|1. 714
42 1 |0 596(96.267|2.625 | 0804 |2 11130 8 | O 70393.391|0.787 [3.139|2.471
8 1 [Q 709|9. 687(20.231{ Q115 |2 329 1 1 |25.431[55. 567|15. 441|1. 140|16. 606
23 1 1 749(91. 558|26.218| 0 182 | 4 760 | 17 1 |26. 11757. 932(12. 517|1. 146 |14. 342
21 2 |1 405|97.945(1.408 [ Q075 | Q 106 |18 1 [22.209[56. 965| 7. 644 |2. 389|18. 263
43 4 |1 864|94.798(16.922| Q 111 | 1 872|19 1 |28. 143[55. 379| 6. 757 |2. 004 |13. 544
36 6 |0 509(98.317|26.069| Q 007 | @ 181 |20 1 |26.622[56. 515/11. 535(1. 285|14. 819
39 6 |1 378[96.933|5.826 | Q070 | 0 406 | 5 1 |25.270[56. 126( 6. 944 |2. 22915. 480
7 6 |1 752|94.455/6.909 [ Q45 |3 172 6 1 |24.07157. 122 4. 967 |3. 10115. 401
41 6 |0 517(9.807|9.705| Q205 | 1L 90|13 1 |22.663[58. 380 3. 473 (4. 112|14. 279
47 6 |1 235|93.669(0.68) [ 2857 | 197014 1 |24. 949[56. 648| 3. 647 |3. 937 |14. 358
44 6 [0 852]95.866(8.035 (0326 |2 616 (40 1 |28. 067[53. 730(22. 647|0. 727 |16. 454
45 6 |Q 737(95.425|4.020 | Q655 |2 634 2 1 [23.978[56. 816(13. 391|1. 178|15. 773
22| 6 [0 926]|93.456(2.031 [ 1681 |3 4133 1 |22.319(57. 258(19. 291|0. 977 |18. 857
10j 6 |2 340|90.739|1.957 | L 847 | 3 613 |26 1 |22.229(56. 681| 4. 073 |4. 092|16. 666
11 6 |2 304(93.128|1.006 | 199% |2 008 |27 1 [22. 848[58. 072 1. 506 |7. 546 |11. 363
12] 6 |1 604|94.869(2. 104 | LO81 |2 27328 1 |16. 689(58. 235| 3. 463 |5. 517|19. 104
24 6 |1 050({93.630|1.88 | 1757 |3 31929 1 |21.526/58. 381| 3. 446 (4. 510]15. 545
48 6 |2 030(88.704|0.607 | 5388 |3 268 | 4 2 [47.046[52. 765| 0. 000 |0. 024 0. 000
35 7 [0 086|99.172|3.780 [ Q041 | Q 154 (31 5 |14. 044/56. 116| 0. 853 |15. 86(13. 532
15 7 |0 842(97.127|0.557 | 1036 | Q 577 |37 1 |22.217(9 596|273 59(0. 247|67. 679
16 7 [Q 974|96.415(0.557 | 1314 | Q 731 (38 1 [21.255|9 876|251 62|0. 271|68. 250
46 8 [0 826(95.286(16. 746| 0 207 | 3 469 |32 1 |7 23615.092(84. 643|0.901(76. 301
49 8 1 604|90.5210.480 [ 3961 | 1 900 |33 1 [15. 44420. 071{23. 784|2. 59061. 602
34 8 |0 978(92.056|0.716 | 3938 | 2 818 |33 1 |15. 44420. 071{23. 784|2. 590/61. 602
) ;@ : FeCO3> 50X 10 2mol s MgCO> 20X 10" 2mol
s MgCO 20X 10~ 2mol ;© : L 32 ;3. - 34 35 - 37 - 380 ;0
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Fig 1 The contents of FeCO3 and MnCO3in the

selected samples
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Fig 3 The contents of FeCO3 and MnCO3 in the

very dull to dull luminescent samples

Fig 2 The contents of FeCO3 and MnCO3 in the

non-luminescent samples
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Fig 4 The contents of FeCO3 and MnCO3 in the

moderately to brightly luminescent samples
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