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APPLICATION OF X-RAY POWDER DIFFRACTOMETER IN THE IDENTIFICATION
AND CLASSIFICATION OF PHYLLITE

CHI Guang-cheng, XIAO Gang, CHEN Ying-li, WU Yue, HU Jian-fei, WANG Hai-jiao,YUE Ming-xin, WANG Xin
Shenyang Institute of Geology and Mineral Resources, CGS, Shenyang 110032, China

Abstract Phyllite is traditionally classified and defined based on the microscopic observation of rock structure and
mineral composition. Actually, it is quite difficult to distinguish the scaly chlorite from biotite, and microgranular quartz
and K-feldspar from plagioclase in the slices of phyllite. In order to accurately identify the scaly and microgranular rock-
forming minerals and their relative contents in phyllite, the semi-quantitative technique of X-ray powder diffraction is
adopted to analyze 19 pieces of phyllite samples. The results show that, by the obvious differences of X-ray diffraction
XRD peaks between mica, chlorite, quartz, K-feldspar and plagioclase, in combination with the X-ray diffraction
spectrum fitting technique, the minerals and their contents can be quickly detected. Practice has proved that the
integrated application of field observation, slice identification and X-ray powder diffraction will determine the accurate
name of phyllite.
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Table 1 Identification features of main rock-forming minerals in phyllite
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Table 2 Mineral composition of phyllite under microscope

b11 34 — 65 — — 1 — —
b17 22 — 70 8 — — — —
b18 20 — 75 5 — — — —
P26 30 — 40 25 — 5 — —
p27 20 — 45 17 10 8 — —
P28 35 — 45 15 — 5 — —
P30 27 — 25 45 2 1 — —
P42 30 20 — 45 — 5 — —
P43 25 10 45 10 10 — — —
P44 40 10 5 35 10 — — —
P45 15 40 5 30 5 5 — —
P48 20 8 60 — 10 2 — —
P50 20 10 30 30 8 2 — —
P54 30 8 55 — 5 2 — —
P92 30 — 23 — 45 2 — —
P143 22 — 75 — — 1 2 —
P147 25 — — — 60 1 — 14
P150 23 — 70 — 5 2 — —
P151 25 3 — 70 1 1 — —

Fig. 11 Sericite phyllite Fig. 2 2Chlorite two-mica phyllite
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Table 3 X-ray diffraction patterns of minerals in phyllite

8 d 1

10 8 8 7 6 7 6 6
0.3350 0.4290 0.1819 0.1543 0.1383 0.1373 0.1182 0.1082

3 6 4 4 5 10 5 5
0.6370 0.4030 0.3780 0.3660 0.3510 0.3180 0.2922 0.1346

6 7 5 6 10 6 5 9
0.4210 0.3770 0.3460 0.3330 0.3230 0.2995 0.2570 0.1795

10 6 7 5 10 5 8 7
0.9890 0.4930 0.4430 0.3460 0.3310 0.2972 0.2548 0.1984

10 8 9 6 8 6 5 5
0.7150 0.4760 0.3550 0.2660 0.2400 0.2020 0.1670 0.1550

6 10 9 6 7 9 7 7
0.3680 0.2696 0.2512 0.2199 0.1835 0.1689 0.1482 0.1450

10 4 7 4 7 7 5 5
0.2880 0.2670 0.2190 0.2013 0.1808 0.1785 0.1112 0.1001
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Fig. 5 Diffraction diagram of chlorite sericite phyllite
bll.
7 P143
8 Pl147
4
P50 4.1

19



5 X 413
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Table4 XRD analysis for the mineral composition in phyllite
b1l 442 3.8 41.0 11.0 - - - - -
b17 37.2 7.0 38.1 17.6 - - - - -
b18 26.5 3.0 46.0 24.4 - - - - -
P26 39.9 - 57.7 - - - - - 2.4
P27 34.1 - 62.4 - - - - - 35
P28 27.8 - 722 - - - - - -
P30 34.0 - 59.2 5.7 - - 1.0 - -
P42 38.8 7.1 27.6 26.6 - - - - -
P43 29.0 7.2 22.5 41.4 - - - - -
P44 435 6.7 338 15.9 - - - - -
P45 342 73 322 25.5 - - 0.8 - -
P48 22.5 2.7 37.5 37.3 - - - - -
P50 26.8 2.7 40.9 29.7 - - - - -
P54 28.5 2.5 39.4 29.6 - - - - -
P92 31.3 5.0 20.2 41.0 24 - - - -
P143 439 - 31.8 - 21.3 3.1 B - -
P147 25.4 - - 62.5 1.8 - - 10.3 -
P150 31.3 44 41.6 22.6 - - - - -
P151 32.1 9.2 423 16.3 - - - - -
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Fig. 7 Diffraction diagram of sericite chlorite phyllite
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‘ Table S Comparison of phyllite definition between slide

identification and X-ray powder diffraction analysis
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Fig. 8 Diffraction diagram of sericite quartz phyllite

N 32%.16%  16%.

4.2
XRD+ X
5 P26.P28.P30. P48.P92.P147 6
13 : _ X
XRD

XRD

XRD

X 1980: 105—190.
2 GB/T17412. 3-1998, —
S .
3 & X -
M . ,1995; 2—23.
19 X 4 X 3. ,2001 3 :

(T4 % 434 W /Continued on Page 434)



434 2013
DI
) « )
3
1
J. ,2009, 18 3 : 233—236.
® ° ° 2 J.
,2009, 23 3 : 345—346.
3 J.
> . ,2001 4 :19—21.
4 ( ) J.
4 ,2002,21 3 : 84—86.
N 5 3.
( ,2005,14 7 : 38—40.
X X 6 Al
pd , 2008: 21—23.
(L4 % 414 T /Continued from Page 414)
5 — X 13 M . , 2008: 264—268.
3. ,2002, 21 4 :34—37. 14 M . , 2005: 125—
6 X M . 153.
2008: 134—136. 15 X M .
7 X 3. , 2003; 72—77.
2010,29 1 : 82—84. 16 X J. ,2003,30 5 :41—46.
8 X 17 X M.
J ,2010, 29 4 : 475—477. ,1978; 117—122.
9 X 18 X — M .
J. 12012, 21 1 :160—164. , 2004: 21—69.
10 X —Rietveld 3. 19 X
,1996,16 2 : 251—256. J.  ,2007,36 6 :134—136.
11 DZ/T0130. 1 ~ 16-2008, S . 20 X M . ,1991: 11—46.
2006: 275—286. 21 X M .

12 . M.

, 1985: 235—246.

,1984: 76—128.



