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Table 1 ~ Microscopic identification of mineral composition of leptite

TE (%)
FEf i A4
H¥%E WMERka BKkAa &RTYl Astt BxE ws4a BNA . 84
b67 BRRHARLE 25 - 55 - 2 18 - - -
h93 R T RASK A 20 40 12 3 - 10 15 - -
h94 H B AR 20 40 10 3 - 12 15 - -
h95 HL B R AR 20 40 15 5 - 10 10 - -
197 MR KAk 20 45 15 6 - 4 10 - -
b103 BR T RASRA 25 45 15 5 - 10 - - -
b113 LA A e 21 60 - 2 - 2 15 - -
b114 B RH AR 20 6 60 3 - 8 1 2 -
p2 R R 25 65 10 _ _ _ B
p3 AR KAk 25 35 20 2 - 3 15 - -
4 R K ASR A 24 45 10 5 - 1 15 - -
) LA TR AR 25 45 10 6 - 4 10 - -
p9 4730 G k=) 23 65 - 10 - 2 _ _ _
p97 BoFHATRA 35 - 50 5 10 - -
p98 B ALK AR 36 - 50 2 2 8 - - 2085 H)
p99 Tn KAk 33 15 30 5 5 10 - - 2(H%5H)
p100 Mo KAk A 35 40 10 5 10 - - - -
p102 Haz KAk S 35 35 15 5 10 - - - -
pl03 Bz K AR 35 25 20 5 13 2 - - -
pl05 ZRITRARRS 20 50 10 5 10 5 - - -
pl106 Tn T KAk 25 40 15 5 8 7 - - -
p123 SN ZRASRLA 5 50 10 2 - - - 3 25
pl24 AN KAk 5 60 10 1 - - _ 10 14

a— SRR s bR ARHRL S o— I B KA
PIL PUpISkr A BE e

Fig.1 Features of four kinds of leptite under the microscope
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Table 2 Analytical results of mineral composition of leptite by X — ray powder diffractometer

THYER(%)
EETE R HOLTR
A% ARkn AKA =8 @aia glkn mAn Bk ARG Loy
b67 BRRHKAR 32.7 - 38.7 14.1 2.6 11.9 - - - _
193 AR R AR 24.7 29.4 38.4 1.4 - - 3.4 - - 2.7
194 B R AR A 32.2 24.1 31.1 4.9 - - 2.9 - - 4.7
b95 MR T RASRA 35.3 17.3 40.0 - - - 3.5 0.5 _ 3.4
b97 AR R AR 36.2 20.7 28.3 2.1 - - 8.4 0.6 _ 3.7
b103 B KAk 27.3 15.2 49.8 5.8 - - - - - 1.9
b113 WA TRl 17.4 60.3 3.1 2.8 - - - 2.1 12.7 1.6
b114 R AR 12.5 8.3 59.1 13.6 - 1.6 - - 4.8 -
P2 R R AR 21.0 70.8 - - - - - 5.8 - 2.5
p3 AR R 16.2 70.5 - - - - 10.8 - - 2.5
P4 HL AR A R 27.0 58.8 - - - - 9.4 3.0 _ 1.8
p5 WL SR kA 20.3 64.0 - - - 2.1 10.5 3.1 - -
P9 ek — K ARRLE 20.4 2.3 27.4 - - - - 6.3 - -
P97 RAERHRLA 50.3 - 43.4 5.1 - - - - - 1.2
P98 TRk 27.5 45.4 22.6 0.8 - - - - - 3.7
P99 TR RAKE 46.4 25.8 13.5 11.9 - - - - - 2.3
P100 EPNT e} 64.3 26.0 - 7.3 - - - - - 2.4
P102 A aRHASRL S 56.0 7.5 14.4 19.9 - - - - - 2.2
P103 Hz KAk 43.5 25.3 20.9 7.7 - - - - - 2.6
P105 TaRHRARRL 56.5 8.3 25.7 5.8 - - - - - 3.7
P106 R AR 53.7 7.3 19.3 17.9 - - - - - 1.8
P123 SN GRS AL 4.7 66.8 4.3 - 10. 1 - - - 11.6 2.4
P124 SN BRI 4.5 58.1 9.9 - 8.9 - - - 15.5 3.1
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Table 3 Comparison of leptite naming by microscopic identification and X - ray powder diffraction analysis
B4 HEMNES  OXRDARWRES || RERGE HEWAER XKD+ RS
b67 B RH R B RHARRLE P9 7R R e Tk — KA
b93 LR Rk BRZKERCE P97 R RHAR R RARHA R
b94 B KR A R Pog BZ AR — Kk
b95 HLB T Rk HATKAERE P99 IR ARRE TrRIKARCE
b97 HLBR TRk AR KA RS P100 o “RARRLE H 2z iR A
b103 BE R BE R P102 (1B Rk (1B KR
bi13 LAk B BRI P103 12 A 1 Ak
b114 B RH R BrRHKADRLE P105 T RARRCE TrRIRKARCS
P2 R e e ek R A P106 CRKARE Cn TRk
P AR A AR PI23 iR SRR IR
P A Ak H L Pi24 i KAk BB RL
P5 R RARCS AR RS

WA AER S S X SR ST %4 SRR RS X SR AT Bl e

P3RS F R T (32 4) , 40 T S A TE TRk Table 4 Comparison of the advantages of microgranularity
VB HH R SRR Y ) 2 M ( 8t identification and X —ray powder diffraction analysis
BRI SR R R E RS T ey e
R B AT S R AT, X gr (RIS AR R R e e
By SR AT S P AAE T AN BEHER X 4341 /N ek AR 4 b3 XRD | 29.4 | 38.4 1.4 - 2.7 _ _
PR R AR AR T A B A el e | - ] - [ [ - ] - o | -
TR SRR A A (B AT ) A 3 e a1 T T T
WA AN &, T AR ARG AR T, X4 L T R _ - a1 -
AL R PR R R [ ] s ] ] - NN N
PR EX 3 N N N
BIH TR AP 0 e
BORB AR At TR S ssE b R/ e [0 [o [w] - [ -] - [s]-
B G K 00 11 25 0 A A ISR 45 I T B B e B
P N

WREKA SRR, K5 hia SRARE A b T s K (5 R S R T Z OB i,
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Application of X - ray Powder Diffraction Method in Identification and
Classification of Leptite

WU Yue, CHI Guang — cheng ™, LIU Xin
( Shenyang Center of Geological Survey, China Geological Survey, Shenyang 110032, China)

HIGHLIGHTS

(1) The microscopic identification method can determine rock texture, structure and common minerals, but it is
very difficult to distinguish tiny minerals.

(2) X —ray powder diffraction can detect tiny minerals and layered silicate minerals that are difficult to identify
using a microscope.

(3) Combined microscopic identification and X — ray powder diffraction methods can be used to name and classify

leptite.
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ABSTRACT

BACKGROUND: The identification of leptite is usually based on microscopic identification technology, but it is
very difficult to distinguish tiny feldspar, quartz, and layered silicate minerals such as chlorite, montmorillonite and
mica using a microscope. There could be a large error in the naming of leptite by microscopic identification
methods, which will cause errors in geological mapping and original rock recovery, leading to incorrect geological
conclusions. The development of X —ray powder diffraction analysis technology has led to its wide use in the study
of mineralogy and petrology.

OBJECTIVES: To identify tiny minerals that are difficult to distinguish under the microscope by using X - ray
powder diffraction technology.

METHODS: A total of 23 leptite samples were selected. The mineral composition of leptite was detected by
X —ray powder diffraction analysis and microscopic rock thin section identification technology. Semi — quantitative

X —ray powder diffraction was used to verify the accuracy of the rock slice identification results.
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RESULTS : The comparison between the identification results of the microscopic rock slices and the X —ray powder
diffraction phase analysis results showed that 10 out of 23 samples had the same name. Analyzing the reasons for
the difference, it can be found that the advantage of microscopic rock identification was that it can be used to
determine rock texture and structure, as well as common mineral components. The advantage of the X — ray powder
diffraction method was that it can be used to detect the relative content of tiny quartz and feldspar particles that were
difficult to distinguish under the microscope, and can detect tiny layered silicate minerals such as chlorite,
montmorillonite and mica, which was effective for detecting minerals with less content and finer particles.

CONCLUSIONS: Only by combining the microscopic rock thin identification technology and the X — ray powder
diffraction technology can the leptite be named and classified more accurately. The combination of two techniques

provides more objective technical data and analytical conclusions for geoscience research.
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