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Abstract: Purple “Shanzilai stone”, a kind of Shoushan stone, is a layered silicate mineral clay jade. Its surface
weathering for yellow, interior purple, corresponds to the seal stone in the rather unusual color variants. A standard
gemstone microscope was used to examine the visual atiributes. X-ray powder crystal diffractometer, microscopic
laser Raman spectrometer, scanning electron microscope, and laser denudation plasma mass spectrometer were used
to investigate the mineral composition, chemical composition, and rare earth elements (REE). The cause of the
color was investigated using whole-rock chemical analysis, UV-visible spectrophotometer, and SPSS analytical
model. According to the findings, the principal mineral composition of the purple “Shanzilai stone” is illite, with
minor minerals including monazite, gorceixite, hematite and barite. The REE indicator data demonstrate an

enrich of LREE components and a deficiency of HREE, indicating that the minerals’ origin is associated to less acidic
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hydrothermal alteration. Illite” s purple hues and manganese concentration have a favorable association. The differ-

ent types, distribution characteristics, and formation temperatures of the main minerals and secondary minerals in

purple “Shanzilai stone” indicate that hydrothermal intrusion occurred several times during the late mineralization

period, and the purple “Shanzilai stone” formation process is consistent with the metallogenic law in the Shoushan

area.
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Fig. 1

Geographical location map (a) and regional geological map (b) of purple “Shanzilai stone” mining area

(modified after Jiang Aigeng et al. ,1997; Li Yujuan et al. , 2021)
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1—TLithologic interface; 2—lithofacies interface; 3—fused tuff (m) and coagulated ash lava (U) of rhyolic crystal debris; 4—mining sites and

volcanic eruption centers; 5—rhyolite, rhyolitic crystalline tuff
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Table 1 The main X-ray diffraction peak data of

purple “Shanzilai stone”
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Table 2 Whole rock chemical analysis of Illite in purple

“Shanzilai stone”

d/A 20/° hkl VI, RS
10.16 8. 69 002 61 1(2M;)
5.01 17.71 004 47 1(2M,)
4.45 19. 80 110 67 1(2M,)
4.34 20.43 111 6 1(2M,)/B
4.11 21.63 021 14 1(2M,)
3.88 22.91 113 23 1(2M,)/B
3.66 24.29 112 40 1(1M)
3.50 25.45 114 37 1(2M,) /G
3.34 26. 69 006 64 1(2M,)/B
3.20 27.88 114 31 1(2M;)
3.07 29.10 112 40 I(1M)
2.93 30.52 206 17 1(2M,)
2.86 31.16 116 20 1(2M,)
2,56 35.04 021 100 1(2M,)
2.44 36.79 314 18 1(2M,)
2.39 37.58 312 16 1(2M,)
2.24 40.15 01 9 1(2M,)/G
2.15 42.01 133 12 I(1M)
2.01 45.15 0.10 33 1(2M,)
1.67 55.01 421 15 B/G
1.63 56.31 231 8 B
1.50 61.92 312 4 1(2M,) /G
1.30 73.00 117 12 1(2M,) /G
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Fig. 4 Raman spectrum peaks of hematite from purple

“Shanzilai stone”

samples ( RRUFF number; R050300)
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AR SN SR SO ) Equ)

Sio, 46.98 46.78 46. 84 46.97 46. 88
Al,O4 36.74 36. 05 35.69 36.92 35.86

Fe,0, 0.13 0.16 0.13 0.19 0.16
MgO 0.38 0.36 0. 46 0.30 0.31
Ca0 0.15 0.08 0. 06 0.07 0.03
Na, 0 0.13 0.13 0.12 0.12 0.13
K,0 9.22 9.30 9.18 9.08 9.26
TiO, 0.01 0.01 0.01 0.03 0.01
MnO 0.05 0.13 0. 04 0.20 0.10

H,0" 1.02 0.88 1.12 1.24 0.92

ek 6.70 6.50 6.84 6.34 6.62

a8 101. 51 100. 38 100. 45 101. 96 100. 29
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Table 3 Crystal chemical formula of illite in purple
“Shanzilai stone”
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Fig. 5 Morphologic characteristics of purple “Shanzilai stone” under SEM
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a—SEM image of illite; b, ¢, d—SEM image of Sr-gorceixite; e—SEM image of monazite; f, g, h, i—EDS elemental mappings of monazite ;
j—SEM image of barite; k, I—EDS elemental mappings of barite; m, n—micropores under microscope and SEM; Il—illite; Gex—gorceixite;
Mnz—monazite ; Brt—barite; Hem—hematite
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Table 4

LA-ICP-MS analysis result of REE elements of purple “Shanzilai stone”

JLR

SZL-Z- SZL-7Z- SZ1-Z- SZL-Z- SZL-Z- SZL-Z- SZL-Z- SZL-Z- SZL-Z- SZL-Z- SZL-7Z- SZ1-Z- SZL-Z- SZL-7Z- SZL-Z-

1-01 1-02 1-03  2-D-01 2-D-02 2-D-03  3-01 3-02 3-03 8-D-01 8-D-02 8-D-03 11-D-01 11-D-02 11-D-03
La 5.36 5.19 5.61 4.07 4.70 3.98 1.71 1.99 2.48 1.51 1.31 1.39 3.79 4.26 4.34
Ce 9.40 8.58 9.93 7.53 8.23 7.04 3.01 3.42 4.18 2.47 2.23 2.37 7.33 7.60 7.53
Pr 1.17 1.12 1.24 0.88 1.06 0.87 0.37 0.35 0. 47 0.27 0.25 0.26 1.00 0.95 0.93
Nd 5.28 4.68 5.43 3.67 4.29 3.27 1.53 2.41 1.72 1.41 1.06 1.15 4.00 3.89  3.48
Sm 1.21 1.43 1.85 1.02 1.17 1.14 0.54 0.57 1.03 0.41 0.32 0. 46 0.88 1.05 1.58
Eu 0.32 0.37 0.45 0.28 0.33 0.29 0.13 0.11 0.15 0.13 0.12 0.12 0.34 0.34 0.40
Gd 2.11 1.89 2.13 1.22 1.59 1.73 0. 65 1.10 1.21 0.58 0. 60 0.48 1.92 1.97 1.46
Th 0.23 0.30 0.27 0.20 0.23 0.20 0.08 0.09 0.13 0.08 0.08 0.09 0.26 0.26 0.20
Dy 1.33 1.50 1.63 1.22 1.57 1.34 0.66 0.75 0.35 0.41 0.61 0.50 1.46 1.44 1.31
Ho 0.31 0.33 0.37 0.26 0.26 0.24 0.14 0.18 0.30 0.13 0.10 0.11 0.35 0.34 0.30
Er 0.63 0.84 0.79 0.72 0.82 0.81 0.49 0. 46 0.59 0.45 0.31 0.37 0.82 0.72  0.58
Tm 0.11 0.19 0.12 0.13 0.14 0.08 0.07 0. 06 0.07 0. 05 0. 06 0. 06 0.11 0.11 0.10
Yb 0.77 0.89 0.60 0.81 0.72 0.77 0.69 0.67 0.59 0.57 0. 40 0.30 0.55 0.80 0.78
Lu 0.15 0.10 0.12 0.11 0.12 0.10 0.09 0.09 0.17 0.08 0. 06 0. 06 0.10 0.13  0.12
YREE 28.39 27.40 30.54 22.13 25.24 21.86 10.16 12.25 13.44 8.55 7.52 7.71  22.90 23.86 23.11
(La/Yb)y 4.97 4.19 6. 65 3.60 4.65 3.69 1.77 2.14 3.00 1.90 2.33 3.36 4.94 3.83 3.98
(La/Ce) y 1.47 1.56 1.46 1.40 1.47 1.46 1.47 1.50 1.53 1.58 1.52 1.51 1.34 1.45 1.49
(La/Tu)y 3.76 5.52 5.17 3.91 4.32 4.35 1.97 2.25 1.61 2.04 2.25 2.49 3.99 3.41  4.02
S6Eu 0.92 1.04 1.04 1.16 1.12 0.95 1.01 0. 64 0.62 1.23 1.26 1. 18 1.21 1.09 1.21

100

=

b b/ R

0.1
La Ce Pr

K 6

Nd Sm Eu Gd Tb Dy Ho Er Tm

SO AP B R B I (bRt Bl 51 A
Sun and McDonough, 1989 )
Fig. 6 REE distribution patterns of purple “Shanzilai

Yb Lu

stone” (standardized data from Sun and McDonough,

1989)
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Fig. 7 UV-Vis absorption spectrum of purple “Shanzilai stone” and schematic diagram of integrated optical area
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a—UV-Vis absorption spectrum of purple “Shanzilai stone” ; b—schematic diagram of integrated optical area at 550 nm and 554 nm
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Table 5 Calculation results of integrated light area and

x5

manganese content of illite in purple “Shanzilai stone”
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Fig. 8 Photo of phase enrichment of gorceixite in purple

“Shanzilai stone”
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Fig. 9 Summary of formation temperature of major and minor

minerals in purple “Shanzilai stone”
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