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Abstract: The southern margin of the Central Asian Orogenic Belt (CAOB) represents one of the world’s most
important provinces of amazonite-bearing granites and associated rare-metal deposits. However, the genesis and
coloration mechanism of amazonite remain insufficiently constrained, which limits a deeper understanding of the
petrogenesis of amazonite granites and the related rare-metal mineralization (e.g., Rb and Cs). In this study,
amazonite samples were collected from five representative amazonite granite—type rare-metal deposits along the
southern CAOB, namely Zhangbaoshan, Jiangjunshan, Yilanlik, Guobaoshan, and Shihuiyao. Detailed miner-
alogical and spectroscopic investigations were conducted, including X-ray diffraction (XRD), Raman spec-
troscopy, and UV-Vis spectroscopy, together with major- and trace-element analyses by LA-ICP-MS.The re-
sults show that the mineralogical and spectral characteristics of amazonite are overall consistent with those of
microcline, indicating that the primary crystal structure remains relatively stable. UV-Vis spectra generally dis-
play absorption peaks at 248 nm and 382 nm and a broad absorption band between 620 and 740 nm, suggesting
that color-center absorption is closely associated with the blue green hue. Trace-element data reveal systematic
enrichment of Rb, Cs, and Pb in amazonite. Integrating these observations, we propose that the blue—green col-
oration of amazonite is unlikely to be controlled by a single element; instead, it is more plausibly related to the
coupled enrichment of Rb and Pb via isomorphous substitution for K in the feldspar lattice. Substitution of Rb"
for K induces subtle lattice adjustments, whereas substitution of Pb> for K', owing to charge imbalance, more
readily generates localized defects that facilitate the formation of color centers, ultimately producing the charac-
teristic blue green coloration. This interpretation is further supported by the UV-Vis responses linked to color-
center absorption. Based on comparisons with previous studies, amazonite in the southern CAOB is inferred to
have formed predominantly during the late stage of highly fractionated granitic magmatism, closely associated
with the enrichment of rare metals (Rb\Cs) and the role of volatiles (e.g., F). Amazonite is therefore suggested to
be a useful indicator mineral for Rb-related rare-metal mineralization in granitic systems.

Keywords: mineralogy; Amazonite; coloration mechanism; rare metal mineralization; Central Asian Oro-

genic Belt
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Fig. 1 Simplified geological map of the Central Asian Orogenic Belt
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Fig. 3 (a) Simplified geological map of the Guobaoshan Rb deposit and (b) ore-body zoning map of the Guobaoshan Rb deposit
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Fig. 4 Simplified geological map of the Jiangjunshan (Fangzheng) Rb deposit



5533 WRVAT S, ob S LA R % K] A7 B R B 5 B 6 HL BT 5 47
[ ] b—&sehkvida
O skt b AR 0 °
[tz 0
[ st fean ke r S
[k iErs < o
[ Kimadik de i
R~
= - v S
K| Rt
KA —_ % D
DRY L
& L
20
l I
o} 0% °
° N, ° 0 1 km
~
E5 AKXRERb T HREEERERS, 2021 &350
Fig. 5 Simplified geological map of the Shihuiyao Rb deposit
KA R, Hodr 2 ok A E 5110 Rb 57 (GBS-1, GBS-
2 FESYRRE Ko b T v 2), 2 83k [ 7211 (J7 1F )Rb B (FZ-1, FZ-2), 2 B3
F 7 K7 Rb " (SHY-1, SHY-2), 2 B3k [ 4K == B 7%
2.1 FEmMFFE Rb-Nb-Zr " (YL-1, YL-2), 2 3k H 5K 5 111 Rb # (ZBS-
ARG L3R 5 AR g PR 10 BRACFRE 1, ZBS-2) . KinA kS Z PR AR, AR A

OO FRERERE [ amiE (6 ik
OO Exabstsnt 2 ik fhbahk

OO e aieids B A K

[ g )2 R E

El6 {kZE3E Rb-Nb-Zr %1t REERAHT HKMFEEE (#& Yuan et al., 2024 1£27)
Fig. 6 Simplified geological map of the Yilanlike Rb-Nb-Zr rare earth gemstone deposit



48 Wodb o H R

NORTHWESTERN GEOLOGY

2026 4F

T, Bl IR s (0| SR S a0, SRR 52 1 i
PR 1) £ 25 R B8P R 3, TR AE B 2 R AR 1K
0.2~0.5 mm, 7Eff &b 7 Al 3k 20~50 mm( & 7a) .
22 SAE

TR AR it (4 SO 0 ol L SRR 5 55 5 B % (LA-
ICP-MS) 3 M1 75 1 %2 R 24 PG BT 7™ ¢ 5 5 b o TR 3L
B LR SR, R 193 nm ORI RS
Agilent 7700X ICP-MS BX Ff], He(99.999%, 0.8 L/min) 4
. WEBE 35 um, 5 Hz, 5.9 J/em’; 535 ] ICPMSDat-
aCal 10.9 4L F, NIST SRM 610 5 1IEiZ=H2, Si Ky AR, &b
bRk E B LK, RSD ShniEd) iR 22

W9 H 30 o3 I A K e KA PS8 77 B 5 5 1l o
TR R S AT R N, R R RS A AT S R
ik 5 [ 46 48 B BSE 5 EDS BU4fE . 5 BS54 T
25kV., 7.3 nA. TAEHE 15 mm; (% 2 A B 3pm, FHEK
F TESCAN BT YISt & i 5B R,

X S AT 5 3 BT AE A 22 R 2V R 7 B
TR CE R SR SR AR e 2 R I R
J& il By (<30 °C, 320 A )+ 4, >R H & Ht XRD-6100
(Cu-Ko) 3 AR AT AR BT 5 5040 (Bl 20=5°~80°,
2 Jade9 WIAHAG R 5 2G5 K15 5 M S BF A5 R
B, TN e R iE A S IS 1 25 R AIE

$7 2 1 3 7 AE K R PE 0 77 R S
BT TR B E #4558 . [ AR HORIBA
LabRAMHR 800, 532 nm # %, JeBEZ) 5 pum, M 75
1 100-2000 ecm™; B4 2's. Rit 2 k. HTHH#IA

Al SR
IR E gt

i
11
N'E'N
Centimeter
L ot g

R A AT GERREIEXT L, S BN o R S

E L SRS 3 B R 8 7Oy N 37 e M 4
o X #E A bR (GEM-3 000) 48 4k — 0] UL 43 5t ' 3%
A, P FEl 220~ 850 nm, 433 0.2 nm, 200 nm/min;
50 pm SEBER R4 8k 07 RO s . RS
P03 AF S AR R AT SRR AL, 24 R T A Bt ML

3 AR

3.1 WSS

K AN TR TR A R3] A i 1 252 B TR] 1) i €
st R sk (B 7a) o B0 R ) R A 2R
gr-gp o, B A RY, 4RL(0.2~0.8 mm), SEK
A, A BT Y3 A (K 7). sk E e K
R R T A7 5L R 0, AR 2R 0.2~0.5 mm, HjE] e AT
BRI A1 BEORE LA B A A 25t (T 7e) o K2 L o
PR v R R A 5K TR - R A
(0.1~0.2 mm), &0 AR Ry 3559, B AT DL fige 3T
N, B A 2 AR AR L] (B 7d) o B ZE 1L IR
() R B A A AN, IR sk - kR
H0.5~5mm, SEK A AEET YA (E Te).
AR TR B R A SR W R, R AR (1~5
mm), Jay FB AT UL AT b A AL, v a] AT U e gl A B
(& 76) o W6 B o, T KAn) A ¥ 2 7 40 i
N = BRSNS T P A S A RE N
Ty R ORHE AT, ZNER o3 B AT 5 2Rt R A3 A HE R AT

a. KA FARAE; b BEILKRIAR TE; c dkFILRAAB FE; d K2 B KA T E;
e WEINRFATYE; £ AKRERWNATYE; Amz. Kl ; Qz A¥; Ab. #HK A
B7 XAAFERAMEHMER

Fig. 7 Hand specimen and photomicrographs of amazonite



5534

WRYAHT AR o3 L R 2% KT A1 Y R 5 BB ML oY

49

A, RIAE 50 Y R A
32 WML EERFE

A YR A 5T X BE B KA A #E 17 T LA-ICP-MS
T TT R AT, B 25 5 e A, A R0 i s 3k 51 70
AR Do 5B 5 RS S A B 2E1 70T 1
a3 B, 45 R R R W A E A A R Sio,
(61.1%~69.5%, F-1 4 63.7%), ALO,(12.7%~21.1%,
S 18.6% ) LUK K,0(14.3%~ 18.9%, P-4 H 16.5%),
PL K /b 2 ) Na,0(0.220%~ 1.33%, “F 3 4 0.480%),
oAt 1 4 o A BRI . B R A Y AR
Si0,(62.4%~66.6%, “F- ¥ & 64.4%), ALO;(17.7%~
20.7%, F1419.0%) , K,0(9.22%~16.5%, V444 13.4%)
L R/ 1) Na,0(0.200%~5.03%, SF-15°h 2.05%) . K
41 Or-Ab-An =i K i 73 BT 2 W1, KT A7 Or s G 2H 41
Tl 81.2~98.2, V- X{H K 95.4; Ab i ndH o =
H1.78~11.5, V¥ {8 N 4.20; An i JC 24 4> & B N
0~7.29, F-H¥{E K 0.39, J& T otk KA &5, SKA
Or St TCAL 43 & H My 53.7~98.1, V-1 1H Jy 80.5; Ab it
TGS & R 1.8~44.6, -3 K 18.8; An Jii G4 4%
G 0~6.57, FEME N 072, SHK AL, K
A ELA B 8 A Y Or 3 TG 41 43 R IR ) Ab it o6 41

(K.

it JC R 7 1, KA Rb, Cs, Pb, Ga & &
7 3 5 fr, ELZEAS [RDBT DR v A A2 Ak 3 R B K (T 9) o
HLART R, Rb A9 5 i 25 8 B A R 25 0 PR P AR R3]
A, 8 10409%10°, F i B IAEE LR, R 1492%
107, V-3 & 1k 4 265%10°°; i #KA7H Rb 1973 &
o 403x10°°, ZBALIEH A 154x107°~1081x10°( & 9a) .
Pb 1 & AR 5K 52 LT R B i (699x10°°) , #4542 1L eI
(10.4x10°), -4k 22110 # £7 F Pb (19 -2 &
HHH 67.9x10°, A T 8.05x10°~327x10°(|& 9b)., Cs
FEARE L e i R P i A (2 909%10°°), 7EFE 52 LI IR
IR AR (47.3x10°), F- 35 R 377x10°° #f K £ Cs
(-2 B AU 3.27x10°°, ZE LT B4 F 0.400x10 °~
10.3x10°(/&] 9¢) . Ga Y f i & & BLAE A K &0
JR(76.3x10°), i MK 76 8 22 11 (10.1x10°), F ) K
41.5%10 % B A Ga BSFX & N 16.8x10°, ZE{L
0N 8.67x10°~42.3x10 °(K 9d) ., FF A K £ 1Y
K/Rb (B ¥ 8 (12.2~82.1), Jz e Ho 4% 5 B w5 B2 v Ak
43 SR AE B A 25 T BRI A Y KURDG (48 5 HL AR A6
FEIH R (135~947), W sz e 7 L ml DUJE B 125 K i Ak
BARM B B (] 9e) o BLAR, KA 1 K,0/Na,0 fH A

x1 XAATESER
Tab. 1 Element content of amazonite
[ % 1 A1 IR % LAl =L k5l B A
FRIE JEH T E JEH FYE FEIE JEH M R R B
(n=19) (n=7) (n=13) (n=13) (n=13) (SCHR I 2 )
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Or 96.3 92.9~97.4 95.1 91.6~97.0 94.0 90.2~98.2 95.6 92.1~97.4 95.5 81.2~97.8 80.5 53.7~98.1

Ab 3.61 2.66~7.10 4.791  2.92~8.03 539  1.78~9.37 3.86 2.63~4.64 390 2.18~11.5 18.8 1.81~44.6

An  0.138 Bdl~0.970 0.113 Bdl~0.40 0.601  BdI~5.36 0.544  Bdl~4.62 0.577 BdI~7.29 0.72 0~6.57

Li 0.950  Bdl~5.21 2.84 Bdl~10.4 8.47  Bdl~36.4 49.8 27.0~86.5 4.80 Bdl~39.4 2.85 0.080~14.2

Be 6.53 1.77~10.2 5.35 Bdl~7.38 10.5  1.24~38.0 4.12 Bdl~8.22 6.13 Bdl~16.8 0.979 0.022~11.3
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gk
EE=gll K % Al (=T Kl A
FHE S FIE R FAE S YR V-1 1 FIE Fu FIE
(n=19) (n=7) (n=13) (n=13) (n=13) (SCHRIC 4t )
B 954 Bdl-24.3 186  11.2~36.1 19.7  BdI~105 36.5 BdI~60.6 160  Bdl~46.3 - -
Sc 210 0.127~3.64  3.65 2.76~5.66 102 BdI~80.1 448 Bdl~17.5 413 0.514~13.8 - -
V  Bdl  Bdi~0.428 Bdl  BdI~0.18 241 BdI~259  0.320 Bdl~1.77 0.128 BdI~0.827 0283  0~8.60
Cr 223 Bdl~10.1 230  Bdl~9.30 30.9  Bdl~310 7.37 Bd~25.3 210 Bd:(l);ss 19.2 0~563
Co Bdl Bdl~0.489 Bdl  Bdl~0.130  0.149 BdI~0.762  0.490 Bdl~5.35 0.573  Bdl~5.05 0252  0~1.33
Ni 232 Bdl~184 1.03  Bdl~3.23 3.16  Bdl~28.5 5.15 BdI~35.0 8.57  BdI~57.2 3.94 0~32.8
Cu 127 BdI~7.20 1.04  BdI~2.86 8.60  Bdl~59.3 1.36 BdI~7.85 531  Bdl~48.8 1.75 0~8.12
Zn 250 Bdl~14.1 0.421  Bdi~2.41 109  Bdl~48.2 5.39 Bdl~34.4 6.03  Bdl~26.9 5.32 0~47.0
Ga 449 39.3~54.9 66.1  52.6~76.3 31,6 10.1~46.9 383 13.9~52.7 364  15.8~45.9 168  8.67~423
472 4.14x10° 8.19 6.01x10°~ 2.06 149 10 473 2.03x10°~8.39 324 285x10°~ 154x10°~
Rb X100 ~5.34x10° x10°  1.04 x10* x10° 121';4 x10° x10° x10°  4.75 x10° 403 1.08x10°
St 426 0.178~162 0427 0.196~0.850  22.5 Bdl~61.3 11.5 0.676~20.5 0.414  Bdl~2.25 424 115582110 ;:
Y Bd Bdl Bdl  BdI~0.106  0.150 BdI~0.591  0.173 BdI~2.01 Bdl  BdI~0.522  0.232  0.006~7.62
Zr 310 Bdi~58.4 Bdl  Bdl~0.124 Bdl Bdl~0.444  0.153 Bdl~1.31 0.142  Bdl~1.15 0.552  0.010~1.61
Nb  Bdl  Bdl~0.100 Bdl  BdI~0.247  0.665 Bdl~7.57 Bdl BdI~0.149 Bdl  Bdi~0.427 - -
Mo Bdl BdI~0.328  0.126 Bdl~0.563 756 Bdl~92.5 Bdl BdI~0.590 0.358  Bdl~2.97 1.05  0.009~12.9
Sn 215 Bdl~5.59 103 3.08~21.5 458 BdI~23.4 1.86 Bdl~10.2 426  Bdl~243 - -
Cs 109  47.3~332 136 78.4~250 120 66.9-211 l1402 316Xi?;:2'91 110 49.7~214 327 0.400~103
Ba 572 31.9~101 2.74  BdI~7.40 882  44.5~142 72.6 3.49~155 249 Bdl~10.1 2'833X 10 318£4XX110 ;:
La 0.103 Bdl~0.254 Bdl  Bdl~0.167  0.135 BdI~0.608  0.472 Bdl~1.43 0.724  Bdl~1.33 1.07  0.093~13.7
Ce 0120 BdI~0.277  0.191 Bdl~0.360  0.133 Bdl~0.506  Bdl BdI~0.193 0.702  Bdl~1.60 171 0.200~5.23
Pr  Bdl Bdl Bdl Bdl Bdl Bdl Bdl Bdl Bdl  BdI~0.38 0.088  0~2.95
Nd 0.147 Bdl~0.778 Bdl  Bdl~0.101 0.298 Bdl~1.86  0.151 Bdl~0.472 0.175  BdI~1.05 0.832  0~36.8
Sm 0.119 Bdl~0.781 Bdl  Bdl~0.192 585 Bdl~740  0.191 Bdl~1.13 0380 Bdl~2.33 0.106  0~2.16
Eu Bdl Bdl Bdl Bdl Bdl Bdl~0.345  0.172 Bdl~1.03 Bdl BdI~0.102  0.587 0.050~3.05
Gd 0.138 BdI~0.461 Bdl  Bdl~0.134 331 Bdl~365  0.650 Bdl~4.31 0914  Bdl~5.23 0.070  0~1.85
Tb  Bdl Bdl Bdl Bdl Bdl  Bdl~0.25 Bdl Bdl Bdl Bdl 0.011  0~0.261
Dy Bdl Bdl~0.257 Bdl  Bdl~0.201 0351 Bdl~1.76 Bdl BdI~0.342 0.404  Bdl~3.11 0.066  0~1.64
Ho Bdl Bdl Bdl Bdl 0.233  BdI~2.54 Bdl BdI~0.482 Bdl BdI~0.383  0.013  0~0.264
Er Bdl  Bdl~0.109 Bdl Bdl 0.266  Bdl~2.49 Bdl BdI~0.210 Bdl  BdI~0.473  0.039  0~0.684
Tm Bdl bdl Bdl Bdl Bdl  BdI~0.199 Bdl Bd1~0.100 Bdl Bdl~0.214  0.008  0~0.264
Yb Bdl  Bdl~0.313 Bdl  Bdl~0.275 121 Bdl~144 0478 Bdl~2.85 0.677 Bdl~6.80 0.041  0~0.437
Lu Bdl bdl Bdl Bdl 0.197 Bdl~2.35 Bdl BdI~0.160 Bdl  BdI~0.370  0.010 0.001~0.080
Hf Bdl Bdl~0.355  0.141 Bdl~0.536 0496 Bdl~2.83 Bdl BdI~0.712 0.642  BdI~7.55 - -
Ta Bdl Bdl~0.138 Bdl  BdI~0.333 Bdl  BdI~0.301 Bdl Bd1~0.900 Bdl  BdI~0.365 - -




55 3 ) WRYA T A6 oI 3 1Y R 2% R A 1 R B AL oY 51
gk 1
I 52 1l AR % 1 F 1 2 HL 5 kIl WA
TFHE FHE SFHME L FHME FHME L FHME
(n=19) (n=7) (n=13) (n=13) (n=13) (SCHRIC %)
W Bdl  Bdl~0235 0173 Bdl~0461 0356 Bdl~1.83 Bdl  BdI~0.195  0.139  Bdl~0.500 - -
Pb 209  103~334 136 79.4~239 263 10.4~403 211 39.0~349 254 22.9~699 679  8.05~327

T FRITRSIEN%, METCRE R0 IRAE BRI TR N KA B0 RS (B2 R ), &k n izl
SRR B R SCERE Sof OB, ARDTER AR n A, S/ e T 5

Or

B AT R SR H Moore et al.(2008) . Xu etal.(2017) , B3PI 2&45
(2025) . SRAZSEF(2025) 5 KA BIRSEH R o240 8w (A0
IRALE 2 HURE R, &0 R RSB i n W3R 1 3Rk
E8 XA K$HIKA Or-Ab-An = f E
(FrBERE, 2003)

Fig. 8 Or-Ab-An ternary diagram for amazonite and K-feldspar

T 10.8~84.1, ki & THK A (1.83~13.2) (& 9f) .
33 X H&TSaH

KA HE o X 2T 5 1 (18] 10) @R, A+
i AT SR W AR W JE | 6 R 5 3 T AR A W), 2% BH
™ Wy R & BRI o N R A AT 0
FARHE A PR IE R - (BRifE R 5 76-1239) 47 XT L
Ja KR, R ELEAT I S A AW G . 1Ak,
O g A] X N AN A AR R R (BRI R R 10-
0393), Fa 7 H L Ay KA A AN A 25T

KA A7 1 XRD 17 55 06 BLAT 85078 128 185 9 A AR B
MU (18] 10), S B 3 ) 235 i B2 0= I s o AR
S AT R, B SEAE A 32 R GORH A AR A 2L,
A A A . EEE Y ORHS A, B
WA 20=13.641°(020), 24.041°(501). 27.427°(040) .
41.744°(060) . 50.534(504), 7E X 26 47 §F W ofr | L)
20=27.427°1) (040) {4177 5 04 i sy , e T A Y FRRAIE I,
AR ATT S 04 iR B AFDN R 555 BN IR BT ), B i

B FOG R AT S I RS s R A R

i3 Jade AR X KN X G LR AT S RO 2R A7
B, RIS AR R A iS5 (R 2) . 507K
18 AT AT RE T 1 A I S RS TORHS A AR M R R AR
AR ], AEAT — 7 30 Rl i 3, 150 W SR T) o 4 ) 24 ok 1)
TR Bk, SRS AL B R R R AR AR AR A . R A (1Y
M SR, a K A T 8.583~8.615 A, SEHI{H K
8.597A, M F i AHE A1 1Y 8.573A, 1+ 0.024A; b il
KEEHR 12.914~12.979A, “F 3K Bk 12.956A, Bfdopt
K AR 12.983A% 0.027A; ¢ il B o8 7.215~7.2434,
BN 7.228A, HAURHE A1 7.220AR5 1 0.008A, K
TA) A7 1 O AR FR R 720.25~725.50 A, -4 722.82
A, 5H0RHEAT (722,70 A%) JEAR— L, A HIRE S AR F
Ko afill5 c I, nTHES g b K8k s K42
9 RbFI Cs BRI L A K. REFiIASHEIT
v ay o Bl 1) 0 S TR B, BB . b Al 48
S 2 b R R A R A RS, 6 A 1] 1 A% AR A (a
o Bl AR ) A R PE TR o B A 4 b Bl T A 5K
71, B LT i AR FR YR+ 5 BORHS A PR RR /M i 22
PRUE & M 45 04 10 B P o R 1 & A (o SR
90.46°~90.76° . B 4 115.83°~116.13°, y f1H87.60°~
8771 BIFFA =AM R “THM” FRE HEEE D,
Vi B TOXT FRPE G AR | G540 S8 8 PE R AT
34 HIEHIESH

FEXT R A A S EA T P2 s, i F 8 Tk
BRI B 45 ) S, SR IARTEAS R 7 1) b 2 % o
7= A AN ] B R R0 o BRI, B 7 [l — S AR R
[6) 7 1) bR AR ir B 0G4 15 04 22 (] 1 AH X 528 B2 T
A RS T], 8 s fr AR X A7 B (OG5 ) T o — B (3
B4 1996) .

AR YR 5% DA A5 R TR AT A7 A i v 38 TR — A B 6 55
i 6 1) 5 HEAT MK, FETE 10 4 AR, IR LA R S
HIA BT A A B S s AT G . A5 Rk
BH, AT L W ) A 2 A3 A T 3 A X : <
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Fig. 9 Box-and-whisker plots showing variations in trace-element concentrations and ratios for amazonite and K-feldspar

400 cm ', 400 cm '~800 cm ', 800 cm '~1200 cm ', H
A 1% W v B ALHE 157 em 'L 285 em 'L 454 em ', 476
em ', 513 cm’, 748 cm ' 812 cm (& 11), X EEHRAE
W 5 R A A 22 U 7 5 AR — 3, U BH R T A
RO A AL 5 TURH A — B, B0 R AR IR AR PR 454
B, ERARZEAE FARAT IR DR A e B A
3.5 ESNRT AT

AL UL Y i K S ] — % 9 IA E S 380~780 nm

(F T4, 2005) o AW T4 04 i A A A7 FE
1) = E A XA T 200~ 380 nm FY 48 41 [X 1 570~780
nm B HEZ0 X (] 12), K 200~380 nm 1) 48 #h XA 1)
PR HR TG 15U, T A58 A X SRR A ) B0 6 5 M A2 /N5
1M 450~ 570 nm (14 1 £ DR Wb, 05 Kl 4 R A
R % 5 8 — 2

5 AR R T A B i 1 58 A0 UL IS o3 A
B, JIr A AE & % 0 77 7E 248 nm 1 382 nm 94~ I iz i



34 BRIG TS TP I 3 L RS 2% K TR0 B R R S5 B MLEE AR 5T 53
(040) WU o 248 nm, 284 nm 5 &b W I U6 38 5 55 K] A
(020)  (-201) 060y 20D . . e e
YL-2 THAMZEFRICE B FRIER RXR(FET S, 2005).
FZ-2 620~ 740 nm Ab W ST 2 DR IRT A A9 AR IR I ST, 8 R
£z NN H IR F 5 Pb A A 3¢ {4 .0 (Hofmeister et al., 1985;
M Julg, 1998; Ostrooumovm, 2005; Correcher et al., 2011) .

e BS-1 ps

: 4 g

= YL-1

‘ SHY-2
K SHY-1

|
e

GBS-1
— fEHS AT PDF76-1293

L, uHM o A1 PDF10-0393

10 20 30 40 50

20 (%)

FIE U T SE R LMEXT s O bRER A AR A
(PDF#76-1293) 54l K- 47 (PDF#10-0393) ; GBS.H5:1l1; ZBS.7k5%
s SHY A K% ; FZEBEFEI(CFIE); YLARZ

E10 XA XRD fiT5f Eik
Fig. 10 XRD patterns of amazonite

DL 620~740 nm — & S WO o LA, F A3 A b il
ARG ) 381 At R 05 06 - 284 m W WAL W S 1 B AR Ay K 5 1)
B 5 LU FZ-1 1 ZBS-1 H1;5 318 nm % AT 06 D) 4 L F
AR RRE R ZBS-2 H, A i 34 R e 93X

4.1 XAAMBBNER

W40 4 B0 €0 0 PH — L ) 2 F 9 o i B i)
B W R, 0 R EE AL S R T R
FCRAFRAS B VIAH G o X6 F Kl A i B pLEE H
AAEESW, A “CuBifm” “RbE@” “PbH
@7 P “Rb, Cs I #ILFE @7 G R M A (fE
7 %=, 1985; Hofmeister et al., 1985; Julg, 1998; 1% Jk 14,
1993; Correcher et al., 2011; Ostrooumovm, 2015; & [E 5%
4 2016, BA:HE, 2018)

o &, Riahgmc® Fo$eE, B
1, Rb, Cs. Pb, Ga % JLHK MY & & ¥ #, Li, Be, B,
Co. Zn, Nb S0 R T ALK 1) ARRBFFE TR
A Cu 7 535 3 5%, 1 2 8 SRR Cu,
AR SZFRE Cu & R AMEEITER . E— 22X R
AR AN CEME TR T /(E 9., E£HEN,
AW S0 A K A H Rb(1492x10 °~10 409
10°) . Pb(10.4x10°~699x10"°) . Cs(47.3x10°~2908x
10°), Ga(10.1x10 °~76.3x10°) & - 8 (A X 0 %5 T

®2 XUARBESHERERBKE)

Tab. 2 Unit cell parameters of amazonite (with microcline reference)

Fﬁ‘giﬁ a(A) b (A) c(A) a(°) B(°) y(°) V (A%)
R A 8.573 12.983 7.220 90.65 115.83 87.70 722.70
GBS-1 8.605 12.979 7.230 90.59 115.94 87.77 725.50
GBS-2 8.615 12.914 7.243 90.46 116.13 87.64 722.72
SHY-1 8.592 12.964 7.221 90.68 115.92 87.75 722.91
SHY-2 8.593 12.961 7215 90.65 115.94 87.63 721.97
ZBS-1 8.587 12.960 7222 90.65 115.95 87.66 722.07
ZBS-2 8.583 12.962 7219 90.63 115.94 87.69 721.56
FZ-1 8.603 12.972 7.236 90.76 116.01 87.60 725.02
FZ-2 8.590 12.966 7.228 90.63 116.04 87.66 722.66
YL-1 8.588 12.966 7.224 90.63 115.96 87.67 722.66
YL-2 8.584 12.941 7217 90.59 115.96 87.76 720.25

e MBS EH XRD $3RTE JADE 9.0 OGBS, E1THAHCA S0k A i+ A (PDF#76-1 239),
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Fig. 11 Raman spectra of amazonite and microcline
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Fig. 12 UV-Vis absorption spectra of amazonite

BK A Rb(154x10°~1081x10°) . Pb(8.05%x10 °~
327x10°°) . Cs(0.400x10°~10.3x10"°) . Ga(8.67x10 °~
42.3x10°) . 254 B A MW ST B0 T kW, AR 8
A1, R4 HA 8 & & 5 1Y Rb, Pb. Cs & Ga % fill i
JCE, BRI EETT R 5 KA I R 3 A% )
KB (Correcher et al., 2011; [ 58 %5, 2016; 4341 45,
2018).

BB 45 0 20 R A B ) i ELRE A, T
SRR SRR, ST 2 B A KRR
T it A S5 48) 1) 52 e, S 1117 ST T 45 00 22 A RV A 3K 6
RE AR AR A KRS B [E G e, TR R A 1Y
g, CERMIE N E T2 S EEBER. K
A7 Rb', Pb™, Cs™2 5 1% KA B4R IE K B2
DRI T : KA B T80 1.51 A, RO T2k 420

161 A, =3 P 22 5 U/, Rk Rb A A 205 K,
BT Rb 22 K, B G & B0 s 7 4 Ry
SR a il w A, A MR AR R AR B R, X — 4
fIEAE XRD il 2 80804 (% 2) H S 2R 8L, B |,
25 FE i i S BCS TORHK A AR E{E (a=8.573 AL b=
12.983 A, ¢=7.220 A, p=115.83°, V=722.70 A’) #¥% ik, 18
TR R /N, BRI, T A 2 W R 3 e, AU
PR AE TR R 0 2 B0k 3, i Rb, Pb %5 o & i
A GBS S5 AT RE 51 R Y A RS R R 5 R B AN B K
it o o, FBr Rb & B = AR ALY a Bl 5 A MR R 5
i K #a % (40 GBS-1: a=8.605 A, V=725.50 A’; FZ-1: a=
8.603 A, V=725.02 A’; SHY-1/SHY-2: a=8.592~8.593 A,
V=721.97~722.91 A’), $}iW] Rb'#E A K {7 )5 ol GE5 | 2
B ARk, 5 R R R O AR E AR AT

PO™ IS TR AN 1.29 A, 5 K B4R 45T, [RIRERE
A5 K (Shannon, 1976) . 5 Rb™A[A] i /&, Pb” it
A K AR 25 A 2522 53, B2 By 3 il ) 348 v Aip A
r, DA foff A% PR T s SRR O S €800 77 A )
ZA o B R KA P i g R A, (H
NG FZ-1 5 FZ-2 W RS EOF R B P & 4
FHXT R 1 2 G678 £k (& 9b), 475 4 F /)N 1 6 2 3 R
(FZ-1: a=8.603 A, V=725.02 A’ FZ-2: a=8.590 A, V=
722.66 A’; 3% 2) . ZfBldh, Pb & BIREE Mgk AL e
PRFE S ZBS-1 5 ZBS-2 fi il S BRI FE AR b A K (ZBS-
1: a=8.587 A, V=722.07 A’; ZBS-2: a=8.583 A, V=721.56
A%) . L, Pb X B 4 S HERY R T Al BEARELAE “H
M AME B EE 0 ” FRR B, CSTRIE TR 1.74 A,
KR 15.2%, B RS T & T 0 Y & ik
Ji, SRR A7 Cs & f B R & T AR A (B 9) 1y [RIB,
K % BT A Cs i g 19 R AT A it I S 580K HH B AH 7 1)
KiFAE b, #6878 Cs #F A fiA (K A7) 9 1 o] GEA FR,
IEHE LAE B i) F s H 2R . R KA T Ga &%
A K AR, G /N ER=EME T, BT
AN 0.62 A, 5 K242 22 5735 0.89 A, 2
Jo [R) 42 AR A B L, ) DA AR I W) 4 7 Xtk A K
P K. H Ga & 8 & A9 R0 R i i i S 80k
T R E (a S L 8.573~8.615 A, AL 720.25~
725.50 A7), R J& Ga 75 5t i 19 f1 K 25 FE 5 SHY-1
(Ga=76.34x10") 5 Ga ¥ & 5 MK 19K 42 1L #F i FZ-2
(Ga=10.10x10"°), —# Al S B .35 2 5 (SHY-1:
a=8.592 A, V=722.91 A’;FZ-2:2=8.590 A, V=722.66 A’),
X F I Ga Kl i A RS LA, H Ga & & A
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Xf Rb, Pb, Cs FAK (& 9), # Ga’ * LAFEIY K, AKX
WAMEEITE ., 25 LIk, Rb A Po™ i 5 12 42
5 KB AT oL, XL R A G 7E R A
TR AR KT SR, X 0 S B G EEAE ), CsTRT g
EE PR ER .

EEFXT SAW R KA 1 Rb, Pb &% & ik — 453
Mk B, A& K 41 1 Rb Al Pb & 8343 3 T80 K A
(Rb % 1 403x10°°, Pb & 2 F 3 67.9x10°), {H A
A B R 19 K0T 4 52 2R i 6 WY Rb-Pb % it #IL73t
(1 9): EFE I R K A7 Rb, Pb 7 #4b &5
i 125 7K S (Rb 4 722x10°°, Pb 209x10°°), iF B 24 ¥ Fh ot
R 7 e, rIRCE fil & B R, IR T “Rb-Pb X7
Pyt w AR A B L R KA 2“5 Pb ik Rb”
FEAE (Pb S35 263x10°, 5 AN FR 1 f 5 Rb SF35 4
2057x10°, 5 K P IRAK), A K& RN, &

“fF Rb K Pb” HRAE (Rb F-34°4 8 185%10°, 5 " IR
Hi i Ph Bl 136x10°, 5 N0 R AR, L3
—EMHANCER ; TR Rb S RCFHER 3235
x10°) XA, {H Pb 5 2 CF35 8 254x10 ) (LR T
B2, BB Pb AT 3R A Rb BYAR XA 25 4K 22 B
TR KA A7 Rb i (4 725%10°°) 5 8 52 LK 24, Pb
Fr (211x10 ) 4bFh AR K 5P, F B4 5 Rb JR A] 9K b
Pb [N, 3X S5 B B B R e T il e 0 . 2R 50k
F, LIE KM AR “m Pb K Rb” “f Rb K Pb”
& “Rb-Pb BUis 7 FHE, 4 H 25 85 1Y (Rb+Pb) 75
(& 13), 7R K £ (0 5 gk o Jf e s — oo R 5L
ME Al GE S Rb 5 Pb AR & A .

2P AR KHE A KA S5, BT POHY L
(2405 KA fr (1) FE 7 3% 22 57, 24 PO B
AR b T KR A7, 23 FT R R S R e AR S R
G X Fh A, RN S B R IE BOSBRIG,
14 7= A 1 T AR, 3 A B T 2 0 P A% O )
Ao 1M RbVEN 5 KB 7242 (1L51A) M i KB
THRATLE RO R 1L61A), HERFLHENR AT
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