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Abstract: Henan Miyu jade is an important variety of jade in China, which belongs to the phanerocrystalline quar-
tzite. A systematic geological study of the Miyu jade deposit in Xinmi City, Henan Province, has been carried out,
but its gemmological characteristics and color genesis remain controversial. This paper synthesizes the research re-
sults of the previous researchers, and obtains the gemological characteristics, spectroscopic research characteristics
and chemical composition characteristics of the green series of Henan Miyu jade samples by routine gemological tes-
ting, FTIR spectroscopy, UV-VIs spectroscopy, Raman testing and electron microprobe testing. The results show
that Miyu jade is a quartzite with good crystallinity. The main mineral component is a-quartz, and minor minerals
include muscovite, hematite, carbonaceous minerals, rutile, tourmaline, etc. It has a granular metamorphic struc-
ture and a microscopic fine-grained metamorphic structure. Significant characteristic absorption peaks of Cr’* were
seen in the UV-visible spectrum. The green color of Miyu jade is related to chromium-containing white mica, and
the green color of chromium-containing white mica is caused by the trace elements it contains, such as Cr, V, Ni
and other color-causing elements. The darker the green color, the higher the content of Cr, Ni and V. With the
increase of Fe’ content, the yellow tone of the sample is more obvious.
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Fig. 1 Geological map of Zhuquansi jade mining area in Mixian County( after Li Jinsong, 1987)
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1—CQuaternary alluvial gravels; 2—Lower Cambrian Mantou Formation sandy shales; 3—Lower Cambrian Zhushadong Formation grey, muddy lime-
stone ; 4—Lower Cambrian Guankou Formation quartz sandstone bottom conglomerate ; S—quartzite of the Upper Sinian Luotuopan Formation; 6—var-
iegated phyllite of the Middle Sinian Puyu Formation; 7—iron phyllite of Middle Sinian Puyu Formation; 8—quartzite of Middle Sinian Ma’anshan For-
mation; 9—Lower Proterozoic Wuzhiling Formation phyllite; 10—oil stone layer; 11—quartz trachyandesite, andesite porphyrite; 12—measured stra-
tigraphic unconformity boundary; 13—measure and speculate overthrust fault; 14—measured and speculated normal fault; 15—measure and speculate
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Fig. 3 Sample photos of Miyu jade from Xinmi City, Henan Province
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Table 1 General gemmological and magnifying observation characteristics of the jade samples
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Fig. 4 Microstructural characteristics of the jade samples
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a—mineral bands on the surface of sample M-3; b—mineral bands on the surface of sample M-5; ¢, d—mscovite particles on the surface of

samples M-1 and M-2
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Fig. 5 Muscovite and hematite crystals observed under single polarized light
a— 1T PR, b—IR G & IR T B 5571 5 Q— 98 ; Mus—I1 & By Hem—aR k0™

a—Muscovite grains; b—mineral bands formed by hematite enrichment; Q—quartz; Mus—muscovite; Hem—hematite
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Fig. 6 FTIR spectra of the jade samples
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Fig. 7 UV-VIS spectra of the jade samples
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Fig. 8 Raman spectra of a-quartz in the jade sample
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Fig. 9 Raman spectra of muscovite in the jade samples
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Fig. 10 Raman spectra of hematite in the jade samples
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Fig. 11 Raman spectra of graphite in the jade sample
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Fig. 12 Raman spectra of tourmaline in the jade samples

H(F2) , FIHMEE FESAs P HE 7R T
HEAT T AT R v Y 2% 2H 53 Jo 1 0 U5 LA
AN ) oy A5 L EE IR0 W B JR BT LA LA
PR BH 5 1 1 R B0, 4545 21 40 1 BH B8 400 # 2 i IRl 42
BLINTw S IRORE 7/ R AR cE G W < R a s Ve B R T
FEAL b, SR AR S UE I 25 R 7 B 4% BH T8
ZH s A Ak o rp B R P T LS
B LA BH B 550 FAS 4 53 2R 5005 4 45 4140 1) BH 25
T VL 38 R A0 W) B 4 45 BH S 72K
(ZEMEZR 45, 2008 ), B AF 1 = B0 IR B0k
(%£3),

O = B P ry e 58 =X XY, [ 2,0, ]
(OH,F),,Hrf X FZ 2k K, HK K Na 3 Ca, t17]
i Ba Rb,Cs %;Y F %R Mg, Al Fl Fe, {H 7] £
Mn . Li Cr.Ti ;7 EZHR Si & Al, /] GEA D=1
Fe T Ti,

RS E AR R T O e S Rl P B e S Ay S &
B, A =B K 77 8% Na Rb ., Ca Ba %5 F T HL
A E B ER/N, o BE/\TH AR JZE Y R )2
Y AL ATHE Fe'™ (Cr V S5 B FRTEAR, 4 Fe™" 85
A AN N L R N B N e S e S
Cr ol VBT Bk 7L Al N EH A =
BECRRRESE ) 2012, 258, 2021)

LTS AN A = B R PR R, 5 B
S A AR S Fe™ Cr, H Fe™ &4k Cr
1, M-2 SRS T Fe™ JRF- %, 0. 176 6 apfu,
HK A M -5 FF 5 DS AR I 1 = B Y B %k



%53 ZEVCUR S T 260,25 T Y A AR R € TR 705
* 2 AR TR wy/ %
Table 2 Electron microprobe test data for muscovite

JETin s MgO FeO Si0, TiO, Al 04 K,0 MnO V, 04 Cr, 04 NiO Na, O Total
M-1 2.58 2.10 47.92 0.83 29.77 9.54 0.01 0.06 1.67 0.00 0.16 94. 64
M-2 2.34 3.10 48.08 0.97 30. 19 8. 82 0.00 0.14 0.73 0.00 0.17 94. 55
M-3 2.70 2.35 47.26 0.49 31.65 9.07 0.03 0.14 0.35 0.09 0.15 94.27
M-4 2.60 2.49 48.93 0.47 30.98 8.63 0.06 0.01 0.24 0. 06 0.14 94.62
M-5 2.43 3.08 47.53 0.84 29.98 8.93 0.00 0.22 0.99 0.04 0.14 94.18

*3 BAzBHEFHR apfu
Table 3 Table of atomic numbers of muscovite

BER Mg Fe* Si Ti Al K Mn v Cr Ni Na AlY ALY
M-1 0.2613 0.1190 3.2548 0.0425 2.3827 0.8261 0.0008 0.0026 0.0897 0.0000 0.0205 0.7452 1.6375
M-2 0.2381 0.176 6 3.27645 0.0497 2.4245 0.7666 0.0000 0. 0063 0.0395 0.0000 0.0222 0.7235 1.7010
M-3 0.2726 0.1332 3.2046 0.0251 2.5290 0.7841 0.0018 0.0061 0.0185 0.0047 0.0201 0.7954 1.7336
M-4 0.2623 0.1409 3.3148 0.0241 2.4735 0.7454 0.0032 0.0005 0.0130 0.0034 0.0189 0. 6852 1.7884
M-5 0.2481 0.176 1 3.2519 0.0431 2.4174 0.7795 0.0000 0.0099 0.0538 0.0023 0.0179 0.7481 1.6693
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3.1 apfu, UL 5 HLEE AL 0 A = Bk LR, JE T
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2018) .
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FERGE B A s (PR, 2015) o IEAk, Dt
TlUBE T WA B (0 A S RI0RE R/ INRILA B 2T A0 35 v )
541 em™" ZEA ARGt T Al B T . DR OE BB T
WL 2] (1) A S AORE RN B AT 28 U IE IR SE T 4

gl TR R R RE D £ A 0 i TR B R H A

541 em™' A0 BA R g e MO T EIE TR S A 25

B AR

42 ZEFFE5HMRERAEREANERER
BREHEYE

F AT 9 245 S5 0 S 4 I 5 SR mT L 2% B 1Y)
FEY Y a0, B T A R B A (K,
2017) ., [F)JE B S A D B A IR A RbE A L H
FORR We A%, Kby 5% KRB MR RK
AT,

AR —Fh A 8D A RN Y A iR A, H
0 480, 32 B2 pl A g v P 1R R St 0l R A %
REITEL, AR B A A B R N B B 1T
[T o2 MRS AFST WOR, AR BR A B B
R A R, TR E] 10% ~ 18% , % & fiw = 1]
KB 5%, RBAHTEAKEE I HES % =1,
FCHCR BRI ST A0/ N RS AT 335 W B L% K
TEAT R W ug (B N MR 2T (0, % T AR A R e (0 B
TASLL (WA, 1997 5 AR AAE , 2007 5 2235 8055,
2013) .

FARE—M RSO AR E A, S
WF9E BN, 1 A 5 2 i 2 € 1) 2 B0 ) A A M T
A1 I A R G Y, HE SR I
RRES G HFR2IEMAX, SRR ARG
WA EM AN SR Y, Riin2 kK EILN,fLF £
R B, R AT U fige B R DN O (B AR EE 2009
A2, 2020)



706 A

i W

A
= % Gk

43 4%

R BN a- AL R A YR A, IR
YHEE A R San R A AR%E ]
BRSO AT Y, SRR M-3 SR
LTI R Y, A1 5 M-5 SR b i B
W, WA AT WO P
X BTSN TR S, X 5 Bkt
i B2 B SRS AR WA BT T R G
W, T ESERE EREMNRAT Y EA S
S et e S I OVaAl (s o B 82 W N D= SO

AP bR a- A g A, M-3 B S L6 X 5
DS 1300 em™" F87R R ARERE™, M-5 FF it S840 I
TFFAY 1 340 em™ F1 158 6 em™ 3578 £ 52, M-1 FlI
M-2 S P R TR S € DX I AR 1) 262 700 em ™" F5 7%
K 2B 5 AR - AT WS I a4 R s 1 DA
400 nm A T FE I CHT AT LA 570 nm Ay HCs B 5E
WS S W S SRR 3G, E — 2D ERUE T %5 EAE L
(M, 2009; KIRT, 2018; BMIAZ, 2020)
AT HREF S R o B b Cr e R g b S
HoAb o e R AR LA R, 25 LTk, T LA th 258k
Cr* i g i A s FE R BEk 6, SR i 1 = 1
IR 2R 0% B R E A ) ( Randive et al. | 2015; #)
Ai4E, 2016) .

AT A28 25 3 s | (A oz B 36 & A Bl AR
JEHH NIRRT R SR A Y Y, Cr 1 =+
SRR L@, Fe™ BRAFAERS (o~ FF 2 P
G MR SR PR, HEE® A, 455
P 6 S AR BE T WL 4 SR ik 2R R AE B o 4 L, v LA
WE R H a8 EREMBBSE, G NV &
S, SR R  Fe™ B bR A T R (D
({EHE, 2006; $pfE%, 2020) ,

5 25

(1) 2 BRI R 45 & B BT A s ) B
THARLAR S5 , ELRE & 05800 - mT DG 2 H 3 ey
Cr'* 5| A WSO 5 5 =220 W A a1 05, IR
BUA Aot R AR A LA AR,

(2) % EFESPIBE 5T & 0 & 8% H = Bk
M EEICER Fe Cr,V NI G0 & A K, B & 4%
O EAE MBI HR BRI, Aot Cr o
TR RGO XIS A Ni TR, B
ME " MHasHEZAEENEAPREES
EH,

(3) FEah =B & 8 E B R A,
Horp Cr A NI JCER U BB 2% (0 phy 1728 TR T 4 K
4 Mn JCR TR, g% BT LR IR ; 2 Fe™
JEF RN B R s B —E A R

(4) Zi L, ] UB E 2% 3 H o B S EOR It
FERYHE TR S B AR (0 SR EBTR , Cr (NI |V 5 i
o Fe™ S BRI B A ) B (LR R (2
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