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Fig. 1  Polarizing microscope photos
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AR R HIME B . KR | B ek
Jo EFRAIA— 2 100% Ff- 34T CIPW SR iEw 4t
BLOAERIER 2, WNER2 IR T DA, KA R
P AT (Or) R A7 (Ab) M5 A7 (An) =FhalE
WY U IE U3k 7, T QAPF FRifEs™ ) 4% &1 2
FHRPER A (A) FIRHC A (P) & &, AR SCR
Le Maitre (1976) J5 %} Ab #4743 Ed , F- MR 4l QAPF
RN — 1 Q =30%, A = 47. 48%
P=18.38% , N BCa ;s KM 1 Q=11.39% ,A =
49.65% ,P =29.05% , hyfa Sl FEah =19 Q =
25.33% ,A =62.69% P =6.19% , Wi grst 7

# 1 X PGl onbras
Table 1  Analytical results of X-ray fluorescence spectrometry

FEfh TEEE(%)
59 Si0, Al,05 TiO, Fe,05 FeO a0 MgO K0 NayO MnO P,0s 45kt il
FEf— 71,89 14.49 0.43 1.07 0.89 2.07 0.16 3.98 3.91 0.0120.178 0.68 99.76

Fih—61.8017.930.92 2.27 2.04 3.12 1.38 3.60 5.15 0.0750.327 0.96 99.57
i 69.88 14.04 0.44 2.40 1.86 0.70 0.38 4.99 4.05 0.064 0.084 0.84 99.73

#2  CIPW baifn ¥ i

Table 2 CIPW standard mineral contents

FHEE(%)

Fﬁrﬂ
g K BA E KA RIE SR SR T BB R it
Q) (An) (Ab) (00 (C) (D) (Hy) () (M) (Ap) "

0.82 1.55 0.42 100
.77 3.29 0.77 100
0.84 3.48 0.20 100

ER—30.00 9.19 33.4 23.74 0.42 KK 0.46
FER 11,39 12.63 44.22 21.59 £ 0.72 3.63
BEET25.33 2,95 34.64 20.85 0.92 KM 1.79

2.2.3 TAS Effsr R M KA E &2
PO R ot BT N WS R i =y sl =V aR 1 4
2P T LAt ) 5 2 BT R R W S 0 R 8 A

(a) TASEEIfi#

Na,0+K,0(%)
=

40 45 50 55 60 65 70 75 80
8i0,(%)

fiES AR SCRFH TAS B (45 Le Bas) ™ BRIk
s 4y 2 44 B il (S BB SCHk (20 ) B FR Sio, -
(Na,0 + K, 0) [ % B AT 4007, A 2 v
LA B, BE 5l — e 5 = AEWIRR G2 A 7E TR 2
IR R A TAS PRI A TR e KL
YL X, BT Na, O + K, 0 B 705k 8. 87% , /N
T 9% ,HIRA 2, MIAEZE K LA 2 2 i 24 K i
Hif TS X, AR R
2.3 B Pras R

i ' S AU X T I AR A R T
TAREFRELL 1w’ 75 45 25 1] 43 B 05 4 L2,
e s 347 40 BT ARSI S 0 490 B 27 B4 DA T 6
W5 T2 LA 2 5 W 24, 47 3t st P S iR
RE S, 0 G R B A R e T ) e E T
&[23] N

M XRF Zp Bl S nl 0, FE 5 %) TAS B fif 522
KA K fir 44 TR [ QAPF 23 RAFE %R, =
R4 7 B A0 2 R e o, B 25 R T
PR AT SR B EL B, WA ' S IUBE  E 45 S T
G BE K AT AR AT R R R4 N MR
BB MR B A B . S T E K A
J& AT RE i HEAT EMPA 234 I3 4
W3, 3 TS AUBE N BE S KA, Wi
B KA P - B A BRRBKAMS An =
41.71, 5 BB T I E BESAHC A S An =41 A1
[l 3 J5 5 LR A 3 KA, S KA s KA
[l 3 S5 o A O R S T A RS, NE 3
A LS R KT KO AL B4R, B K AT, 7E 5
PR AT, W Si TR 2 B AR A 47 PE T, X 5 1 OHL
T B EIEAAT , i R AT B 0 Sy L
e

(b) ZE R AKALUE 4 Fedir 7 PR

— [
W <
T

Na,0+K,0(%)
=

T %

40 50 60 70 80
$i0,(%)

Pl 2 TAS B (3 Le Bas'™) Be AR ER K I 53 S din Sl (B SCHR(20])

Fig.2 TAS diagram (after Le Bas'"!) and Lee’ s volcanic rock classification diagram ( after Reference [20])
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Table 3 Analytical results of EMPA for Sample No.2
i THITERN TR (%)
R K0 Ca0 Ti0, Na, O MgO AL, 0, Si0, Cr, 05 MnO FeO NiO #it
1 0.192 8.233 A 6.233 0.018 26.79 56.724 KA 0.007 0.197 KKt 98.394
2 0. 154 5.643 Kk 7.815 KL 24.872 59.855 KAl 0.02 0.044 0.046 98. 449
3 0.103 8.445 KR 6.926  KH  26.807  57.858  FKfEH  0.018 0.048 0.002  100.207
4 0.084 6. 698 Fe ke 7.142 REGH 25.147  59.022  REGH 0.005 0.099 0.029 98.226
5 0.114 6.989 0.007 7.061 0.012  25.842  58.251 0.002  SREZH 0.094 Rk 98.372
6 16.236 0.01 0.046 0.633  SR#  18.499  64.703  SRE SREEE 0.019 KL 100.15
7 16.753 Kl RAEH 0.239 0.021 18.396  65.124  0.018 0.025 0.154  £#H 100.712
8 16.831  0.006 0.021 0.357  SRiH 17.817  64.353 0.02 KKH 0.055 0.038 99. 498
9 16.22 0.028 0.011 0.772  SR#x 17.899  64.025  0.009 Kk 0.065 0.012 99.041

Ju—
o

16.011 0.006 0.006 0.917 F A 17.

=

46 63.761 AR H 0.002 0.066 FA 98.415

i

A.+ J
R
B

I ;

H S

Q: =
o1 Ko,

Pl 3 RRRh AR TS 8O PR B il 4 148 PR R

Fig.3 Backscattered electron images and map-scanning analysis images for matrix in Sample No. 3

3 YL TE T RESE MR DU 2 5 A b T R AL, A
ARSI UL R R AL A TR B ST ORI/ NG S R, S 5 3R A S A s TR

B ME X BEE PR 06 RE (XRF) I FHR 4 HEIEEAES, BH 2 SR sEy SRR

(EMPA) 20 BT W98 36 B AL Go i e AR S e it R80T EMPA {0 s 78 T BE X SN B W R AT vl 4

AT RES P B A A - AL e 25k, WITBED W2RBY, a0 € A R it iE . X Fh

SEALAE HERR DS AR S R A At RS BB T A S U R R A A A A

EATHERALZE RN BB (X S RO B OPTTIR BR R 1A A A YRR
T T B B T 2 I e A A AE — R [ [RME ; XRF I A L ER A2 R AE R B, XA A A
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Application of X-ray Fluorescence Spectrometry and Electron Microprobe
in the Identification of Intermediate-Felsic Volcanic Rocks

XU Cui, LI Lin-ging, ZHANG Jie, HE Li, ZHANG Gui-feng, WANG Yan-long
(Hebei Institute of Geology and Mineral Resources Survey, Langfang 065000, China)

Highlights .
* Identification of the rock is characterized by using XRF, EMPA and the Polarizing Microscope comprehensively.

* The methods of QAPF, TAS and petrochemistry quantitative classification are used to analyze petrochemistry

characteristics.

* The research of intermediate-felsic volcanic rock needs to use a variety of analytical methods.

Abstract: Intermediate-felsic volcanic rock
has porphyritic texture and the matrix is
characterized by microlitic,
cryptocrystalline and  vitreous textures.

There will be errors when identifying and | Mineral chemical|

classifying the rocks using only a polarizing characteristics

microscope because it is difficult to
accurately identify the mineral species and

content due to the small grains of matrix

mineral  species  and  the  limited
magnification of the standard polarizing \ Intermediate-felsic volcanic
. e . Petrochemist
microscope. Identification of the : - % = characteristicrsy
Rock microscopic | - = 4 )
intermediate-felsic volcanic rock by using characteristics e \ \ /
. b ‘ ’
combined X-ray Fluorescence
Spectrometry , Electron Microprobe and the

Polarizing Microscope is introduced in this

article. Results show that the method
cannot be used to accurately identify the
microlitic and microcrystalline intermediate-felsic volcanic rocks which have similar matrix features because the
Polarizing Microscope cannot accurately identify the contents of feldspar and quartz. X-ray Fluorescence
Spectrometry was used to analyze the major elements of the rocks. The rocks were identified by standard minerals
QAPF double triangle graphic classification, TAS diagram classification and Li “s volcanic rock quantitative
classification. There are errors among these three methods. Minerals were checked by Electron Microprobe. The
results show that the QAPF double triangle graphic classification and the Li% volcanic rock quantitative classification
give the same results as identification analysis under the microscope, but the TAS graphic classification results are
different from the others. Therefore, multiple classification methods should be used when identifying intermediate-
felsic volcanic rock, avoiding the errors caused by the single test method.

Key words: intermediate-felsic volcanic rock; mineral structure; Polarizing Microscope; X-ray Fluorescence

Spectrometry ; Electron Microprobe
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