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Table 1  The characteristic diffraction peaks of the Montmorillonite, Kaolinite, lllite, Quartz and Silicon power
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Fig. 1 X-ray diffraction curves: (a) Montmorillonite, Kaolinite and Hlite; (b) Mixed samples;

(¢) Glycol saturation piece of nature sample P=3; (d) Glycol saturation piece of nature sample P—9
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5 G Kao Q(100) Si fi Y A Mont Q(100) Si f Y AYE I Q(100)  Si
KI  0.68 0.23 77.412 12.418 36.477 Ml 0.82 0.09 171.413 4.080 24.882 11 0.68 0.23 35193 11.09 20.111
K2 045 0.46 45164 23.961 34.551 M2 0.54 0.36 111.833 18.609 22.436 12 0.45 0.45 19.657 21.315 19.895
K3 027 0.64 22069 33.281 33.732 M3 0.36 0.54 76.098 28.269 23.896 13 0.27 0.64 10.068 32.904 23.959
K4 0.82 0.09 72.500 5.222 35203 M4 0.68 0.23 140.277 12.308 27.189 14 0.8 0.09 49.213 4.69%4 17.114
K5 0.54 0.37 51010 19.827 32.642 M5 0.46 0.45 96.083 22.396 23.792 15 0.5 0.36 29.081 17.486 15.837
K6 0.37 0.54 25460 26.645 29.142 M6 0.27 0.64 51.429 31.805 28.019 16 0.36 0.54 17.906 26.749 18.362
K7 0.18 0.73 10.944 37.789 26.382 M7 0.18 0.73 32,502 38.321 25.040 17 0.18 0.73 7.069 38.417 20.828
K8 0.09 0.82 5722 40.098 24.143 M8 0.09 0.81 19.350 43.866 20.930 18 0.09 0.82 2.563 42.770 26.262
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Fig. 2 Quantitative relationship between the mineral content and the area of characteristic peak

10, 10 10
(a) Mont/Q i (b) Kao/Q (c) i@ *
B g W 5 w5
4 4u 4
. 3 ,’.
.."' ¥y=0.2162x+0.1354 2+ *y=0.6326x+0.1084 & y=0.8418x+0.1413
R'=0.9971 2. =g,
" ’ of &A% R-09847 " F O R=0.9994
0 25 50 0 5 10 15 0 5 10 15
IEEAREE IEEFIELL IEE AL

B3 TYELESHIEERILENEEXR
(T2 - (a) Mont/Q  (b) Kao/Q Hl (¢) 1/ Qs EL A e AELMEAU & s WIRE IX Oy 95% B AR Xl 21 (0 2 SRR S Al
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Table 3 Mixed and natural samples clay mineral, quartz content and characteristic diffraction peak parameters

. L BI(%) SRIEE I (cps”)

Kao Mont 1 Q Kao Mont 1 Q
Tl 0. 099 0.201 0. 402 0.197 8.7333 12. 131 17.967 8.790 8
Bk T2 0. 199 0. 100 0. 300 0.302 17. 677 3.5555 14.332 14. 854
T3 0. 300 0. 100 0.201 0.295 26.576 4.828 3 12.390 12.950
T4 0.401 0. 200 0. 099 0. 199 37.610 17. 286 5.9526 8.8506

14 &5 ( counts ) 7.1A 1R Vont " 0

Ay 3.534 3.57A Al

P-3 3 708. 22 1780 31.247 10. 358 19.017 2.893 8

P-9 2562.19 2444.83 6.249 0 13.289 5.773 8
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Table 4 Quantitative results of clay mineral content in mixed standard samples (%)

Jrik o KR S M w2l PRl 2EH A1 2 Kao/INl
T1 20. 14 9.87 40. 18 19.74 0.25
PBRIR T2 9.96 19.92 29.98 30.18 0. 66
A et T3 9.97 30.01 20. 14 29.51 1.49
T4 20. 04 40. 08 9. 87 19.94 4.06
T1 8.56 (11.58) 10. 09 0.22 36.75 (3.43) 17.52 (2.22) 0.27
L T2 5.65 (4.31) 19.13 (0.79) 28.78 (1.20) 29.20 (0.98) 0. 66
ik T3 6.37 (3.60) 34.57 4.56 27.94 7.80 25.53 (3.98) 1.24
T4 11.12 (8.92) 50. 68 10. 60 14. 11 4.24 17.63 (2.31) 3.59
T1 7.60 (12.54) 8.95 (0.92) 32.62 (7.56) 17.52 (2.22) 0.27
N T2 5.46 (4.50) 18.50 (1.42) 27. 84 (2.14) 29.20 (0.98) 0. 66
k= T3 5.52 (4.45) 29.91 (0.10) 24.17 4.03 25.53 (3.98) 1.24
T4 9.83 (10.21) 44.82 4.74 12.48 2.61 17.63 (2.31) 3.59
Tl 14.51 (5.63) 4.63 (5.24) 38.83 (1.35) 29.45 9.71 0.12
TOPAS T2 11.11 1.15 5.15 (14.77) 25.91 (4.07) 43.14 12.96 0.20
E I T3 14.79 4.82 7.95 (22.06) 22.47 2.33 40. 68 11.17 0.35
T4 25.69 5.65 16.51  (23.57) 14. 63 4.76 29.02 9.08 1.13

TE: O EA A AR S RN T RS R, TOPAS ZE RV Rwp /MT 15,

T3 B0 B 2 FAE 10%, {53155 45 540 5L A
—5,

XEEe A, ik —EmIT B R S B
BN(<1% 100 T1 . T2) (H Rl 2508 A 2 i
IR ESH IR (BN T4) . ik wTR
SERONHER, S EE M 22<5% B2 <1.5%,
T — ik =, TOPAS ¥ & HE B e
A5 EEMIRZERR, Rem ik 24%,

XFRALA, ik —E R R R S B
T 1%%) 8% 0], ik it Es it S aEHE
15 2%%) 8% 2 A, T TOPAS ¥ w A 45 H
BOMUER , 5 HIER 2 H<S5% .,

MEAY, R — kT E R RS
BEAHZ<4% ,{H TOPAS e HITH ARG EL
FLH I =2 9%~ 13%

3.2.3 A

Jr— I TOPAS 4k b &8 g R
FEMZERNE S i, Hik—EmitE4£F 0
Yo B TR, A ZEME 6. 19%~ 11.11%
(P=3),8.2%~9.31%(P-9) ., Hik— FE &
HiHEAT S RN 6.16%F 11.71% , 1 TOPAS
Bt A WA R T 47% L I, 1k
A1, 1 P-9 FE Y X ST ST I AT A= 0 A A
SRRATE 7. 1A Ab T LXK 43 Ho0 AR 22 55/, 7E
3.57A 5 3.53A 4b A7 5 0 7 40 0 S 2445 2562
(HA counts) , X R " H W& EEF /N, M
TOPAS EHRHEEANGRASENTE TH
Wy, RIIL, B T 77k — ik = TOPAS & i
IS RAFTEAR KR 2

K5 BAERPHITYSENEETESER(%)

Table 5 Quantitative results of clay mineral content in natural samples (%)

REES i Wi Hl AT ARRES) LA e Kao/11l
. P-3 10. 61 20. 15 41.13 40. 92 6.16 0.49
ik P-9 0.00 13.82 32.54 14.49 11.71 0.42
N P-3 5.60 14.33 34.94 29.81 6.16 0.41
k= P-9 0.00 5.18 24.34 5.43 11.71 0.22
TOPAS P-3 6.08 5.4 14. 65 26. 56 47.31 0.37
S P-9 0. 00 20. 48 25.49 5.16 48.88 0.80
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[ Abstract |

ronment at the time of formation, and they are effective proxies to reconstruct the evolution of paleo—environ-

The composition and content variety of clay minerals are closely related to the climate and envi-

ment. Therefore, it is of great important to analyze clay minerals qualitatively, especially quantitatively. Howev-
er, the commonly used quantitative analysis methods can’t be applied directly, and the quantitative analysis
software has error conduction effect in practice. In this study, two simple quantitative analysis methods were es-
tablished for common clay minerals ( montmorillonite, kaolinite and illite) based on X-ray diffraction analysis.
First, the quantitative relationships between the content of clay minerals and the area of characteristic
diffraction peak were established. Secondly, the quantitative relationships between the content ratio of clay min-
erals to quartz and the ratio of characteristic peak area were established. And the known mixed standard and
natural weathering samples were analyzed to verify the reliability of the quantitative analysis method. The results
show that the quantitative analysis results of kaolinite and quartz by the quantitative analysis software differ
greatly from the true value (kaolinite can reach 23%, quartz is more than 9% ) , while the quantitative differ-
ence of illite is less than 5%. In contrast, the quantitative analysis errors of montmorillonite by the two methods
are large, but the quantitative analysis results of kaolinite, illite and quartz are small, and the difference from
the true value is less than 5%. While It is more accurate and truer to calculate the kaolinite/illite content ratio
(Kao/IIl) according to the two quantitative methods. Therefore, in the practical application, the quantitative a-
nalysis software and the two analytical methods established in this paper can be used together to improve the ac-
curacy of quantitative analysis of clay minerals.
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