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Table |  Arrangement probabilities and crystal 2
layer thickneses of Sample Z46, 736 and Z33. 4
7 46 736 733 (746 736 ) 4 5
1 1. 001 1. 003 1L 003 (233 ),
(nm) | S 1. 505 1. 253 L 260 ) 1/S
PP | Q 3210 a 179 | 0. 345% 1. 155| 0. 923% 0. 077 S (746 )™ -
(736 733 ), ,
Pe « 0. 927 0 926 0. 969 s ’
P x| 0. 926 0. 953 0. 947
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Table 2. Electron probe analytical results and ratios of I and Sin I/S.
(m) S0, TiO, AlLO; FeO MgO CaO Na,O K,0
] 37323 48. 181 0. 103 34, 237 0. 745 0. 497 0.094 | 0.099 10. 111 100%
2 3380.5 50. 924 0. 401 31. 253 1. 401 0. 797 0.060 | 0.198 8 184 8%
B3 3378.5 51.417 0. 543 31. 596 1. 809 0. 986 0.080 | 0.248 7. 827 90%
KB 3376.5 54.877 0.421 32117 1. 322 0. 708 0.090 | 0.246 7. 839 8%
p 3372.8 57. 060 0. 145 30. 994 1. 172 0.752 0.371 0. 386 7. 530 T8%
Jo 3369. 5 51.547 0.59% 29. 535 0. 768 0. 106 0.085 | 0.127 6. 516 T8%
I 3362 8 52.102 0.595 28. 808 1. 029 0.191 0.084 | 0.194 5. 786 T8%
B 3356.7 51.237 0.592 31. 912 1. 250 0.526 0.014 | 0.146 7. 536 T6%
1Y 3353.6 55.235 0.442 32. 371 1. 192 1. 033 0.053 | 0.175 7. 337 TPo
J10 3350.8 54. 488 0.755 31. 311 1. 337 1. 039 0. 081 0. 162 7. 372 T o
J11 3349.5 54.735 0.713 30. 372 1. 195 0. 888 0.083 | 0.211 6. 988 T8%
J12 3348.0 53. 441 0. 606 32. 808 1. 461 0. 985 0.049 | 0.101 7. 903 T6%
J13 3346.0 54.203 0. 354 31. 275 0. 927 0. 837 0.121 0.213 6. 961 T3%
J14 3340.4 50. 142 0.413 28. 633 1. 554 0. 855 0.175 | 0.209 6. 502 7%
3 1/8 C0,":]
Table 3 Cation distribution of 1/S minerals with different 1/S ratios (calculated according to 010(0]")2)
J 2 J3 J4 J5 Jo 7 B J9 J10 J11 J12 J13 4
Al 1. 885 1.833( 1.819| 1.842| 1. 812 1. 899| 1. 888 1.88 | 1.846| 1.826| 1.830( 1. 844| 1. 858| 1. 820
Fe2+ 0. 042 0.079| 0.100]| 0.070| 0. 062| 0. 044] 0.59 | 0.070| 0.063| 0.072( 0.065| 0. 078 0. 050 0. 091
Mg 0. 050 0.080| 0.098| 0.067( 0.071| 0. 011] 0. 020 0. 052| 0.098| 0.100( 0.086| 0. 094| 0. 081| 0. 089
Si 3.256| 3.427| 3.413| 3.499| 3.592| 3.557| 3. 600| 3.427| 3.400( 3.506| 3.557| 3. 428 3.529| 3. 519
Ti 0. 005 0.020| 0.027| 0.020| 0. 007 0. 031 0. 031| 0. 030| 0.021| 0.037( 0.035| 0. 029| 0. 017| 0. 022
Al 0. 739( 0.553| 0.560| 0.481| 0. 401 0. 412 0369 | 0.543] 0.480| 0.458( 0.408| 0. 543| 0. 453] 0. 459
Ca 0. 007 0.004| 0.006| 0.006]| 0. 0025[ 0. 006( 0. 006| 0. 001 | 0.004| 0.006( 0.006( 0. 003| 0. 008]| 0. 013
Na 0. 013 0.026| 0.032| 0.030| 0. 047( 0. 017 0. 026| 0. 019 0.021| 0.020( 0.027| 0. 013] 0. 027] 0. 028
K 0. 872 0.703| 0.663| 0.638( 0. 605| 0. 574 0. 510 0. 643 | 0.593| 0.605( 0.579| 0. 647| 0. 578 0. 582
0. 180 0.185| 0.147| 0.200] 0. 301 0. 191 0. 179 0. 121 | 0.142| 0.178| 0.209| 0. 123] 0. 169| 0. 178
0. 739( 0.553| 0.560| 0.481( 0.401| 0.42 ] 0.369| 0.543| 0.480| 0.458( 0.408| 0. 543| 0. 453| 0. 459
() 0. 899( 0.738| 0.707| 0.681| 0. 702| 0. 603| 0. 548 0. 664| 0.622| 0.636( 0.617| 0. 666| 0. 622 0. 637
100 | 8% 9We 8% 78% 78 78 T6% TPo TPo 780 768 R4 7%
(m) | 3732 3| 3380. 5| 3378. 5| 3376. 5 3372. 8| 3369. 5| 3362 § 3356. 7| 3353. 6 3350. §| 3349. 5| 3348. O 3346. (O 3340. 4
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Table 4 Regression analysis results of cation distribution, charge arrangment, illite content in 1/S and bural depth
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 1. 0000
2 . 8518 | 1. 0000
3 Al . 3663 | . 1280 1. 0000
4 Fe - 4321] = 0583| = 6933| 1. 0000
5 Mg = 2501 = 0999| - 8353| . 6167 | 1. 0000
6 Si = 7383| = 7607| = 1511| = 0650| - 1496| 1. 0000
7 Ti - 5866| = 4556 .0637| .2835| . 0112 . 3368| 1. 000
8 Al C76% | L7781 . 1384 .0344( . 1423 | = 9954| - 4249 1. 0000
9 Ca . 0021 | = 0790 — 4375 —= 0472 . 0351 . 3898 | = 5472| = 3187 1. 0000
10 Na | = 3308| = 1442| — 6048 .2663( . 1684 | . 5185| = 3153| = 4662| . 7670 1. 0000
11 K . 8547 . 8528 .0926| - 0878 . 0698 - 9306| = 5473| . 9503 [ = 1297 = 3254 1. 0000
12 = 0681| = 0738 - 506 .1977| - 1268 5398 | - 3540| = 4823| . 8417 | . 7684 R0611. 0000
13 L7694 L7781 . 1384 .0344| . 1423 | — 9954| — 4249| 1. 0000| = 3187 = 4662| . 9503 | — 4823 1. 000
14 . 8416 | . 8484 | = 0309| — 0673| . 0941 | — 8454| — 6758| . 815| .0898 | - 1181| . 9737| - 0116 . 8815 1. 0000
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Crystal Structure and Crystallochemistry Study on Illite /Smectite
Interstratified Clay Minerals in Sedimentary Strata

Lei Xinrong Liu Huifang and Lu Qi

(Chima University of Geoseiences, Wuhan 430074)

Abstrat

Irregular illite/smectite interstratified clay minerals (I/S) occur frequently in sedimentary strata.
Three pure I/S samples from the sedimentary stratain Xinjing, China are analysed in this paper, and it
can be seen that the illite layerin I/S has the thickness of 1. 00 nm, but the smectite layer has two types
in thickness, thatis, 1. 5 nm for a smectite layer with two layers of interlayer water molecule and 1.
25~ 1. 26 nm for a smectite layer with a single layer of interlayer water molecule. It can be concluded
from the above results that, during diagenesis, the smectite layers in I/S transform to illite layer by two
steps, that is , smectite layer with two layers of interlayer water> smectite layer with one layer of inter—
layer water— illite layer. It can also be seen that the layer linking probabilities of the I/S are between
those of wholly random interstratification and those of simplely physical mixture of two types of crystal—
lites, i. e. » PAP<Pur, Pur, Pui<1l 0. The structural formulae are calculated for 14 pure 1/S samples
from the drills of the Fuyu oilfield in Jilin Province according to their electron probe quantitative analyz-
ing results. By regression analysis of 14 variables including elements and charge distribution among te—
trahedral, octehedral, interlayer sheets of the I/S sampsles as well as X— ray diffraction results (ratio of
two type layers) and the sample burial depth, it is concluded that along with the continuing of diagenesis
(increasing of burial depths) , the contents ofillite layers in 1/S obviously increase ( correlation coefficient
being 0. 85), and the substitutions of Al for Si in the tetrah edral sheet and the tetrahedral charge as well
as the layer charge also increase (the coefficients being 0. 77, 0. 077, 0. 085, respectively). By plotting
of the contents of Siversus Kand Na+ 2Ca versus K per formula, it can be seen that the illite layer in
the 1/S of sedimentary strata has a chemical composition chracteristic of muscovite with the layer charge
of 0. 75, and the smectite layer has a chracter of montomorillonite with the layer charge of 0. 30.
Key Words illite /smectite interstratified clay minerals diagenesis crystallochemistry layer arrange—

ment layer charge



