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Fig. 1 Schematic regional tectonic map showing the location of
the Yushui copper deposit, Guangdong ( Modified from
He ™)
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Fig.2 Back—scattered electron image of HREE -V —aluminio—

silicate minerals and paragenetic minerals
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Table 1  Analysis conditions of HREE-V—aluminiosilicate minerals by electron probe microanalyzer
1 Si  TAP 77.322 Ka, 10/5 Albite B Lu 19 LB, T4, Bg—#EIT Si KB, Bg+i#EIT Y,
2 Al TAP 90.577 Koy 10/5 Hornblende WA T
3 Ti LiFH 191.178 Ko, 20/10 Hornblende AT
4 Fe LiFH 134.751 Ka, 30/15 Hornblende WA T, Bg—#tIF Dy Lo, , Bg+ilt I Th La,
5 F LDEl 85.105 Ko, 10/5 Apalite BT, HECRK
6 Nd LiFH 164.668 Lo, 30/15 REE-2 BT, THECRAR EEEF
7 Sm LiFH 152.842 La, 20/10 REE-2 HHCRIL, 5 Y KBs X4 Frife
8 Gd LiFH 142.452 La, 20/10 REE-1 W, HECRAK A8
9 Th LiFH 137.576 Lo 30/15 REE-1 BT, HHECRIE
10 Dy LiFL 132.693 Lo, 20/10 REE4 W, Bg+EE I Fe Ka
11 Er LFL 124.058 La, 20/10 REE4 B Th LB, T4k
12 Tm LiFL 120.030 Lo, 30/15 REE-1 # Sm Lg, T
13 Yb LiFL 116.190 Lo 30/15 REE-2 BT, HHECRAE
14 Ho LiFL 114.536 LB, 20/10 REE-4 Lo, # Gd Lp, T3k
15 Lu LiFL 98.757 LB, 30/15 REE-2 Lo, #% Ho LB; Dy LB, ;s T4
16 Y PETJ 206.590 Lo, 20/10 YPO, WA T4 8]yl g e
17 V. PETJ 80.128 Ka, 20/10 Cay(VO,), B Ti KBs T, 5 Ti KB, 5 X473 Z&ﬁggz
TE DI A A< 1057 F/R N 10s, 7357 Ss,
2 R T AR D G HE K WA
Table 2 Original data and monitoring data of components in standard sample by quantitative analysis
LeE bR i L hrkE
kA fANA WA Ca;(VO,), YPO, REE1 REE2 REE4
s Jhn M| s WD | R MW | JEkR M e Bhn W s WD | R M| JEhR M
B BdE | BdlE BdlE | BdE O BdE | BdE BdE e BdE | BdiE BdRE | BdE O BdE | BdE BdE
(wt%) (wt%) [(wt%) (wt%) [((wt%) (wt%) [(wt%) (wt%) (wt%) (wt%) [(wt%) (wt%) |(wt%) (wt%) [(wt%) (wt%)
Si0, |68.14 67.98 [40.37 40.46 [0.34 0.19 | - - Sio, - - 126.96 26.89 | 27.7 27.07 |28.34 28.33
ALO; [19.77 19.75 | 14.9 15.23 | - - - - Al, 0, - - 130.52 30.24 [30.63 30.7 |32.08 31.79
Na,O [11.46 11.13| 2.6 2.52 |0.23 0.22 | - - Ca0 - - ]25.16 25.12|25.26 25.38 |26.45 26.27
K,0 [0.23 0.22 |2.05 1.96 | - - - - Eu, 0, - - 420 425 | - - - -
CaO |0.38 0.16 | 10.3 10.24 |54.02 54.24 |48.13 48.72 || Gd,0, - - |4.46 4.46 | - - - -
FeO - - 110.92 10.52 | - - - - Th,0, - - 435 4.45 | - - - -
TiO, - - 472 47| - - - - Tm,0, | - - 435 431 | - - - -
MgO - - |12.8 13.07| - - - - Nd, 05 - - - - 426 4.25 | - -
MnO - - 1009 0.10 | - - - - Sm, 0, - - - - |42 422 - -
P,0; - - - - ]40.78 40.69 | - - Yb, 0, - - - - l4.26 4.33 | - _
F - - - - 12,94 297 | - - Lu, 0, - - - - |4.26 4.06 | - -
V,0s - - - - - - 51.5 51.39| Dy,04 - - - - - - 4.36  4.21
cl - - 0.41 0.33 | - - Ho, 0, - - - - - - 441 4.31
M3t [99.98 99.35 [98.75 98.81 [98.72 98.27 |99.63 100.12|| Er,0, - - - - - - 436 4.24
P,0; |38.6 38.67| - - - - - -
Y,0, |61.4 61.11| - - - - - -
M3t | 100 99.73 | 100 99.73 | 100 100.02| 100 99. 14

— 758 —



553

W A TS k- LS RERRHR W THR B R0

%41 %

3 WL ERE BT S BRI A LR 2
3.1 SRR R K
3.1.1 SRR s R R

VPRI 436 Al AN A A 2k 2R S 445 HAE 43
Mrat R B i B B R ARAIE, £ IR E S b,
&R JEOL | Z r e & 1) dh AR #1 25, REE ST
EREATAZESE PET Sk, tLrT LABESE LIF Sk,
T PET fui&XT 1 REE JTE M L EHAED = B A%
£ X3, BI7E 85. 38mm(*'La) ~61. 14mm (“Dy) i1
Bl XN B T AL R E L MO TN, H
R A, D e Bk PETT A5 i 4
SEC T SE TR R 3BT 4 RN 25 KSR i
LIF ga{AX$ R REE JCER W LAH, 78 185. 36mm (7' La)
~85.23mm (7' Lu) i [l , (i T2 22 B 5 - A X
S, A SemE AR S RO AR, B AR 5
BRT Y JUEEAE PET) ffk I, HAy REE TR
AR LIFH A1 LIFL B2 56 iR a4 &, &
HLITZ Si Al AL WEAE TAP |, Fe %4 LIFH I, #%
K5y Fi%AE LDE1L FU&

BRI iR IS 2 TR TR & R
PERE MR RIS e . AT 3 1Y LIFH F1 LIFL
Bk e Z AR BT UG 1, S e R ek
HoRMEREZ Aghinith i K & L RNa~pLFR
AT, B AR A M 2R R RS R ICR AR,
WU EZ MG E, TS, ZAE RS
REE TR ITER R IR I BRE % BTk R
(1) o R TR, At B AR KRR B s /D B 40, 5
DU Y A A A S R T On R PR A, Y
AR Zoom X REAEMEHEAT LK, LA AT L) i A
M SREE SRR TR I Tk 3R SR IG A TR, B itk
Y .Nd .Sm .Gd . Tb Dy .Er . Tm Hl Yb 1 L ofE R 4%
BT &, Ho Ml Lu 9 LB AE WP T4 &R . LR %
TR LR = A IR R W& 1,

e 3 PET) SR T £ H R b R E A
WA V.Ti\Y = DIoRARRIL R WRRERE, 1 H
WEAE L e (H2 % 185 V Ke,_, 18 (L=80.23mm)
5 Ti KB W7 (L=80. 52mm) JL-FHES, h T #E
HESWER T, 7 0EEE T WA RS AR iAok
Wi KV Ke, 3% 7655 — 1B 15 A PET) @& 1
(L=80.23mm) .44 Ti 1Y Ko, L83 TE S =8 %L
LIFH fi& | (L=191. 20mm), Y JC& La L% TE
PETJ @A | (L=206. 55mm) , 5EIT % % [ i A B2 —
] AR A Al ) T4, L B R SRR LU R A S ik
£, Y STTRAWIRAE PET) fiA LI,

3.1.2  ESAEMRE 1 E FE & IR B

XTRAFE HREE JC 2 8 S 04 19 313, X T i
PEPEHTER R AR BN S BE, L HSEX T
Tl C R IR, Z 06 H 2, 48 i f P RER AT
R R S A

TE LT S B, WE 2% i R i e 4 7 7
A ST Ak 3 %, B 2 Rk £ L Al 5T 2R S YR 2 0
T, AR — SR AR ok Rk i 2k
A, TS E A REE JTE 5, RS Rk 51
XUBREME A R Lk R0 I 2 s B AR G
LRI LA A | B RRAE IR T iE S U
T F B BAR A TR okl &, R, 766 0 4
I3 MT R R ARG A S A L, X4 A 0 K 19 ) ) Bk i
K, TR BB P 52 b BT A7 76 1 Bt IR R e
SRR, DS ST B A v 0 | SRR EICRAR
MR E R

T8 HREE 89, gk ok E 2 1
X Hiek, ANMEL L REE STREA B4 R 2 A E
HE AE TG, W AE B b 3 LAt
JTLRL RS REE TRARME TGN, #Filn,
HEITCE Fe 7EH T 5 —MA Dy Ho F1 Gd T4k,
TEH S —ME Er 71 Gd B4, 8 7T X 2
JTCRM T, H B8 R E el A B
BAF“Zoom—Peak ID” ¥ Fe JUE WA ML K, T
PERE BN 5, B4 SUE YR E R/ N 00
PRI, X 3 200 3 76 1B S i, a2 | e
M, AN Be AR BN B B . 17 FioT R e it
I FHERTE L,

3.1.3 fRkERYIESE

FEAREEIIERE I R bt R e &
BIEMAFERE . A8 AREE , IS B A o M 25 21
AIEEM S —EER R,

REE SR W WA = A4l 45 . OREE
R ER RPO, , R H17La ~*' Gd MY 37 MrEdl &
A, 241G f ik I ]S 2% R el o R,0, &
HARE,TE 61%~T1% 2 0] {Ui&E & T REE JGCR & &
AR I B R 2 M AR E |, &) TR AF
@REE fL#fRE: (RP,0,,) 4H4,R H7La ~"Lu 3t
15 ANFRFEL I, ARt bR A B2 B 25
W, b R,0, & A 31%~36% 2 1], ti& & T
REE JC % % & & i FE ik ; @ REEL 2 REE4,
4 ADFRRELL AT LA Ca 1Y REE BEESFRAREE , X E
Frkk i 38 [ = AR AE R E ], i REEL 5 F

— 759 —



5 1] HO

http;//www. ykes. ac. cn

moot
Y 2022 4

Eu.Gd.Thb . Tm,REE2 % Nd.Sm.Yb Lu,REE3 %%
A Y. La.Ce.Pr,REE4 & Dy Ho Er, B HrkErh
R,0, & B A1E 4. 0% ~4. 4% 2 [A], 1& & AL & &2 1Y
REE JCEW Y00 &, 1 ELZ bR A B o
S e—EXME I REE GFbRE, B, 7EAHEIE
R BR T Y JTTR &S (Y,0, 1 20%~27% ) k4
T YPO, ZAb, ik kT B E K 25 R A YPO, B
B, HA REE SR YERE T REEL ~REE4 1E 0
WbrAE, Si ALTI Fe F TR 132 B B X s
VSRR 7R = ATV (3 S 5 v A S A At )
Cay(VO,), WFE(FE 1), FEEFEAFAR A SRl L I
TR 3,
3,14 AU G ] AR

WAL b & R T R 6 T oo 2 il
R, A PR 7 7R AT AR SR | 0 R o g 502 S K] s
], DB IE U TR TR . R0, KA AT
FELE A FE SR RE R 15 DR KU, G L2 6 1% 7K il
SRS F 1) HREE-V S8 M b0 i & , 1l
FARBRFIEA R I B, P, AR SCX F i it
J02E W) SR FH 2B 000 2t ] ) i | RV A57 3000 2 30s,
WS 15, A H N 50nA 78 58 £ o 3 A
e A (] A JE Al b L BT 2 AR AR 3,

4¢3 HREE-V-PHRERRERD Py s rai sk

3.2 EwEabras R

g5 LIk 7525 18 T T AT RE RS I A M A SR Y
HWE G, e i E P& (£ 1) , %) HREE-V
~FRRERR R W AT R AT, A S DR T3
FEARAEM AL BR (D. L) 4388745 551 T35 3.

M3 Ry dE R E, 11 s HREE-V -48
FERRERE W) B TE 95. 59 ~98. 87wt% 2 ] | -1 {H
H97.41wt%, o ¥ X R0, F¥HE K
40. 60wt% , VO, +Ti0, “F-3{E K 26. 95wt% ( H1 T Ti**
B VYO ZFCE — ), Sio, FEE R
16. 4wt% , AL,O, FHIEH 12.12 wi%.,

SO M AL S5 X (Y, Yb, Er, Dy) (AL,
V7, Fe™) (V' Ti) (Si0,) 0,(OH),™, Hof & 4
24 H,0, Bl it g 2ol 2, 2 th T 454 X0 b BE
AV WH VY LIEFE 3 T FeO 4 S Fe® |, 2510
o Fe™ BIF S 2, P4 (158 B0 A Bds He 4%
P, 3 He—H50H TS A IO R R AR
M BRAE (10) , AT LAE H Ho Al Lu XA TC R 1Y
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Table 3 Quantitative analysis results of HREE—V —aluminiosilicate minerals

i 5 LB S+ 7 *
. JEIG S R (wt%) SEHME | DL
85 86 87 88 89 90 91 93 94 95 96 (wt%) (ppm)
VO, 24.18 | 25.68 | 24.43 | 25.84 | 28.03 | 26.14 | 25.88 | 24.95 | 25.05 | 25.74 | 25.38 | 25.57 153
Al 0, 11.9 | 11.38 | 12.06 | 12.13 | 12.52 | 12.38 | 12.18 | 12.6 | 13.02 | 12.8 | 12.69 | 12.12 176
Si0, 16.28 | 16.44 | 16.3 | 16.37 | 16.51 | 16.61 | 16.41 | 16.34 | 16.43 | 16.43 | 16.25 | 16.40 124
TiO, 3.72 | 3.08 | 3.45 | 1.21 ND 0.99 | 1.45 | 0.85 | 0.22 | 0.13 | 0.06 1.38 123
FeO** 0.60 | 0.45 | 0.52 | 1.44 | 0.75 | 0.71 | 0.91 1.80 | 1.79 | 1.29 | 1.33 1.05 128
F 0.09 | 0.10 | 0.07 | 0.18 | 0.09 | 0.05 | 0.15 | 0.26 | 0.28 | 0.19 | 0.19 0.02 211
Y,0, 24.8 | 24.17 | 24.78 | 25.36 | 25.17 | 25.08 | 25.51 | 25.44 | 24.49 | 22.98 | 22.57 | 24.58 205
Nd, 0, 0.05 ND 0.04 | 0.05 | 0.03 | 0.02 | 0.01 | 0.01 ND 0.01 | 0.02 0.64 195
Sm, 0, 0.08 | 0.06 | 0.06 | 0.13 | 0.10 | 0.05 | 0.10 | 0.13 | 0.07 | 0.04 | 0.06 0.31 236
Gd,0, 0.79 | 0.81 | 0.85 | 0.65 | 0.65 | 0.64 | 0.64 | 0.57 | 0.56 | 0.49 | 0.42 1.38 261
Th,0, 0.24 | 0.37 | 0.40 | 0.22 | 0.30 | 0.33 | 0.35 | 0.36 | 0.34 | 0.24 | 0.25 3.24 288
Dy, 0, 3.26 | 3.58 | 3.32 | 2.62 | 3.60 | 2.83 | 2.90 | 3.11 | 3.56 | 3.57 | 3.32 0.88 278
Ho, 0, 0.80 | 1.05 | 0.95 | 0.66 | 0.96 | 0.82 | 0.84 | 0.81 | 0.91 | 0.84 | 1.02 3.62 624
Er, 0, 3.50 | 3.65 | 3.50 | 3.07 | 3.47 | 3.42 | 3.28 | 3.36 | 3.82 | 4.28 | 4.47 0.63 306
Tm, 0, 0.56 | 0.54 | 0.59 | 0.60 | 0.55 | 0.63 | 0.54 | 0.54 | 0.66 | 0.80 | 0.87 4.02 260
Yb,0, 3.70 | 3.80 | 3.55 | 3.99 | 3.26 | 4.01 | 3.69 | 3.52 | 3.74 | 518 | 5.83 2.58 277
Lu, 0, 2.44 | 2.80 | 1.20 | 2.54 | 2.39 | 2.97 | 2.6l 1.06 | 2.64 | 3.52 | 4.24 0.15 832
Mt 96.95 | 97.9 | 96.02 | 96.95 | 98.33 | 97.66 | 97.38 | 95.59 | 97.46 | 98.45 | 98.87 | 97.41 -
SR,0; | 40.22 | 40.82 | 39.23 | 39.87 | 40.48 | 40.8 | 40.47 | 38.9 | 40.79 | 41.96 | 43.06 | 40.60 -
VO,+Ti0, | 27.9 | 28.76 | 27.88 | 27.05 | 28.03 | 27.13 | 27.33 | 25.8 | 25.27 | 25.87 | 25.44 | 26.95 -

T BAILL wi R 0L, PR R AR AR BR (D. L) LA ppm S HA4L,

“x %7, FeO Frn Fe* 2%k,
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HIGHLIGHTS

(1) The analysis of HREE minerals using EPMA to obtain optimal data is not simple and urgently needs to be
resolved to improve research in the probe analysis field.

(2) The HREE-V —aluminosilicate minerals were subjected to a full-element scan to obtain a scanning spectrum of
the measured elements.

(3) In the full —element scanning spectrum, the overlapping peak siripping, analytical line selection, precise
setting of peak positions and upper and lower backgrounds for the measured elements are the technical

challenges to be resolved, which are also the key factors to obtaining ideal quantitative analysis data.

‘BSE images observations ‘

Collection
Wave spectrums scanning | summary

of all elements —

‘Quantitative analysis ‘

Collection of
geological samples

make thin sections
and cover carbon film

ABSTRACT

BACKGROUND: Jingwenite, Y,Al, V3 ( Si0,),0, (OH),), from Yushui Copper Mine, Meizhou City,
Guangdong Province, is a type of HREE-V hydrated aluminosilicate minerals. Since its discovery, no research has
been done. During electron probe microanalysis (EPMA) for HREE minerals, many characteristic X—ray lines are
excited when samples are bombarded by a high—voltage electron beam. The lines are not only numerous, but also
seriously overlap with each other. It is very difficult to obtain optimal data, and it is a technical problem that needs
to be solved.

OBJECTIVES : To obtain ideal chemical composition data by fine quantitative analysis of the mineral by EPMA to
provide theoretical data technical support for the naming of the new mineral.

METHODS; Full element wave spectrum scanning for Jingwenite by JEOL JXA-8530F Plus.

RESULTS: (1) 17 elements were identified by wave dispersive scanning with an accelerating voltage of 15kV and
a beam current of 100nA; (2) Stripping overlapped peak during the quantitative analysis; (3) Peak positions,
upper and lower background values of 17 elements were set by Zoom—Peak ID program in quantitative analysis;
(4) The ideal quantitative analysis results ( total 97. 41wt% ) were obtained by selecting appropriate standard
samples and testing dwell time.

CONCLUSIONS: The above four items are key factors to ensure ideal quantitative analysis data.

KEY WORDS: HREE mineral; electron probe microanalyzer; analysis conditions; lines interference; overlapped

peak stripping
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