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Abstract: High—purity quartz, exhibiting exceptional physical and chemical properties, has emerged as a critical raw material for
strategic industries. China, being a major consumer of high—purity quartz, currently relies on imports for all its high—end products in
this domain. The primary challenges faced by China in the realm of high—end high—purity quartz lie in the scarcity of resources with
superior quality silica as raw materials and the dearth of advanced processing technologies. High—quality and high—purity silica are
crucial prerequisites for processing high—end, high—purity quartz. Therefore, China urgently needs to break through the bottleneck of
high—quality resources. By conducting a comparative analysis with alaskite—type high—purity quartz material from the Spruce Pine
region in the USA, we have discovered siliceous materials suitable for producing high—purity quartz in the Ningdu County of Jiangxi
Province, located west of the Wuyi Mountains. Consequently, it can be inferred that prospecting in this region offers favorable
conditions for obtaining granitic siliceous materials required for manufacturing high—purity quartz. Based on the study of metallogenic
geological background and deposit geology, mineral characteristics of ores, quartz inclusions, gas—liquid inclusions composition in
quartz, rock geochemistry, impurity elements in quartz and major lattice impurity elements were investigated to discuss the ore genesis
and evaluate their resource potential. The Ningdu muscovite granitic pegmatite is classified as subalkaline peraluminous granite with a
high abundance of K—feldspar. The K content exceeds that of Na, exhibiting enrichment in large ion lithophile elements while
displaying low concentrations of high field strength elements and rare earth elements. Additionally, Eu anomalies are observed both
positively and negatively. Gas—liquid inclusions are the predominant type of inclusions found in quartz, constituting approximately
1.69% of the total area, with a small number of mineral inclusions such as muscovite present. The impurity elements Mg, Fe, and Li
exhibit similarities to Spruce Pine quartz in alaskite, while the overall content of impurity elements is relatively low at an average value
of 618.03x107°. Within the quartz lattice structure, Al, Li, and Ti are identified as the main impurity elements with a very low total content
(89.82x107°), whereas SiO, accounts for over 99.99% of quartz composition. This high—purity silicon material possesses excellent
quality and exhibits significant potential as indicated by its abundant predicted resource quantity. Ningdu muscovite granitic pegmatite
is situated within the middle—deep root zone of Huitong pluton and represents an S—type granite within the Caledonian orogenic belt
that evolved from light—colored granitic magma enriched with feldspar and quartz during the same period as pluton’s evolution process.
These research findings hold great significance for comparative studies on similar ore deposits within western Wuyi region, and provide
valuable guidance for prospecting activities targeting high—purity quartz silicon materials across China.

Key words: Jiangxi; muscovite pegmatite granite; silicon material for high-purity quartz; deposit characteristics; potential resources;
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Fig. 7 Laser Raman spectra of the quartz gas-liquid inclusion
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Table1 Chemical compositions of the ores %
S Si0, ALO; Fe,0O, FeO TFeO CaO MgO KO NaO PO, TiO, MnO FeKE il
ND-01  80.25 11.70 0.86 / / 0.35 0.056 3.06 1.725 0.047 0.052 0.101 2.0 100.2
ND-02  74.10 15.29 0.79 / / 0.032 0.051 5.16 0.226 0.018 0.078 0.046 3.92 99.711
ND-03 74.34 15.4 0.56 / / 0.1 0.1 4.52 2.74 0.01 0.026 0.044 1.68 99.73
SP-01*  75.50 15.60 0.27 0.10 0.34 1.54 0.21 1.29 6.62 0.06 0.02 0.02 0.5 100.73
SP-02*  77.60 12.95 0.15 0.19 0.32 1.15 0.19 2.49 4.76 0.05 0.02 0.02 0.42 99.99
H% ALK KN ANK A/CNK
ND-01 4.79 1.77 1.9 1.72
JE: ALK = Na,0 + K,0(%); K/N=K,0 / Na,0; A/NK = AL,0,/(Na,0 + K,0) (4> T4
ND-02 5.39 22.83 2.57 2.54 o . .
t); A/CNK = ALO, /(CaO + Na,0 + K,0) (43-F# kb ); SP-01*, SP-02* 7Spruce Pine[d
ND-03  7.26 1.66 1.63 1.60 o e
R BRRIKIESE, 20105 /7 oA
SP-01* 791 0.19 1.27 1.03
SP-02* 7.25 0.52 1.23 1.026

r ] Ml SR 2 GRS T 7 25 R A5 BT T
B R AR AE 5 A A T T A0 ) A 2% B S
RS, EE G LT R M Al 54.94 x10°°,
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Table 2 Rare earth elements and trace elements of ore 10°
K5 Rb Ba St YLILE Th Nb Ta Zr Hf Y YHFSE La Ce Pr
ND-0I 285 1140 190 1615 3.09 392 057 266 162 086 36.66 5.03 10.1 1.61
ND-02 170 77 12 259 678 296 3.1 302 201 205 92.19 9.73 13.5 248
ND-03 171 421 138 730 272 183 197 432 268 6.5 75.02 45 11.2 1.28
SP-01* 263 182 219 4273 158 375 028 30 117 5.68 42.46 3 6 0.68
SP-02% 607 981 31 10727 092 286 031 3.1 0.2 28 10.19 1.66 5.77 0.33
S Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu SREE  LREE/HREE  SEu
ND-01 546 115  0.68 0.88 0.14 064 012 029 0037 025 0.039 26.416 10.025 1.99
ND-02 826 213 037 2.1 046 306 065 222 045 326 0.52 49.19 2.867 0.529
ND-03 5.1 1.68 048 1.61 03 144 026 062 008 046 0.06 27.57 4.708 0.88
SP-01* 283 093 042 1.26 022 125 019 048 006 033 0.05 17.7 3.609 1.19
SP-02* 129 043 047 0.55 009 055 009 022 003 0.5 0.02 11.65 5.853 2.97
: SP-01*, SP-02* Ay Spruce PineH i 7+, AR IEIKIESE, 2010
1000.0 100.0
ND-01 a b
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(FRUEALAEHE Sun et al,1989; *SHEHEIKIESS, 2010)

Fig. 8 Primitive mantle-normalized trace elements plot(a) and chondrite-normalized REE plot(b)
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Table 3 Content of SiO, and impurity chemical compositions in quartz

R F&IFICER/107

o Si0J% —

G Al Na K Ca Mg Fe Mn Li B Ti Cu Cr Ni Mt
ND-01 99.88 375 60 57.6 36.1 273 295 1.75 11.7 1.41 14.5 <l 1.85 <l 618.71
ND-02 99.82 307 125 54.7 50.2 284 297 289 1.38 1.02 12.9 <l 1.90 1.26 617.35
SP-01* / 11622 6669 347 1898 19.5 51 / 2.51 / 1.6 <0.05 0.1 <0.05 20615.83
SP-02* / 7573 4839 182 1635 28 23.4 / 1.03 / 1.29  <0.05 0.08  <0.05 14301.9

1E: SP-01*, SP-02*}ySpruce Pinel i< 7, FLHEHE IKHESE, 2010; “/7 A

KEFF LA FHHME.
5 W ®

51 #ARABEZRE
1t 5 Spruce Pine $LAIG" RXT FLAFSE, A AT
Fl X HA 535 [ Spruce Pine A B = 441 9LH™

JK (Broad , 1954; Brobst , 1962; FKRESE, 2010; 5K Ji
S5, 2012) AHARL Y B AT b BT T S RN DR Ml ST R AR
(3R 4), Ry S BUAE A BE A3 0 IR

Spruce Pine [ i v k7 B L1 325048 45ty 1)
AR A o BT 7 323 K A v e Ak 106 3h 3
FAEPIERTFER LR AL, VST Bl FE IR vhiH
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% 4 Spruce Pine 5T EREAEIY LR H Hh R &5 43t bE

Table 4 Geological conditions of mineralization from the typical deposit in Spruce Pine and Ningdu

IR H B SR Spruce Pine T HR
e R A6 T Ve R (6 2 BB — R PR BRI 1 BRI £ 0 TR
gL HEH F AR L
7 5t BT L S R A R R
AT AR, I BB H— Lk B B Wk i
- SANFIR AR, BACHIC3.2 km, 912 km, FREAZAE X B B BOSCTT AP S22 Ik, 576 T2 2k
FHARA, BT, K1~610m, 5E1~305m AR, LU 24 A R R A
T s VBB HIRA T WA B PO 2 AR
fol2 ;ZZhAT%EﬁKEE@Fﬁ”@ﬁ%“FhAE L BRI 7 B KA R A TR ST, AT
B R B
bt e b A e e FiHE30%~50%, KAT55%~65%. [1ZH7%~10%. M
LY i;ﬁii;;iﬁ?ﬁ—ﬁjwﬁ”“kﬁwﬁ”q FBH%. WAETE RS b (O 5P,
Iy E R R — 5
- R TR 127 mm, HE ST IR T 127 mm, 42 BHE @ ER 2R 85~ 50 mm, Fh 6 MRS mm
M/ WokE 1 4% 154.57 m F30 ecmP) I, fhfAERA 115 mm
B ST P TS5 L AL P ST 0, TERRPERE R R AE RS 2
. Si0, 99.998%. Si0, 99.999%. Si0, 99.9991%. SiO, S0, 99.991%

99.9992%*

T B A AR 1

IR Al R SR 1 2, R b o Dy s i 4 A 1 4
Bet RS B R PUIR 2, TR T — R Aol i L b AU
At

T =B A E A T AR, 2
() ARy 7 T AR R e Ly s s Ry 1 by AR AR
Ao BB A I B AR 3 Ll 9 rh TR AR, B
N BT IC R SRR T2 40 A, IR A T
HAR—FT RIS BAER (P2 h#E . &
[f) &5 Spruce Pine [ A1 R Rty AR AR F 52
R RIE K a (R BN, 1994; 5KD7 7% 5%, 2009; 4
[ [ 45, 2013)

Spruce Pine [ A 2 WA, DAARHS A A FHE,
FXT B B, 35050 BT (SRIESE, 2010) o TR = bR
s AR < A B A 45 B A < F, 5 Spruce Pine [
AN ], DA A D RRIE, B K>Na, A BB 59K
YR IEA R T2 . W A Y Bk A e
FERRZ, B S BB . IR T T OC R IR,
PIE Y BABERE FRAICER, BN Y50

TCE MR T I ZHEHME, ND-01. ND-03 43515 SP-02.

SP-01 Y f it AR 1 0 Z br ME AL B A — 3,
Eu HBLESH 550 55, vl IR, R T At -
BRI, RIS, to A7 ND-02 s + e AE ] B 25
5, Bu fasedy . udBIWE R B AR,

2 E L e A FIOTAR 4 A S RFERR N (15 %, 2004)

FEE—E M ES
52 HWEEN

PG HRHIESE A W% 1 Spruce Pine [ b 58 TR I
b, WA E AR fh2E a5 7k Bk Lil K. Na,
Fe 554401, A7 th IOTA FRF &4l 5™ 5, Al Ti,
Na. K. Ca, Mg, Fe, V. Cr. Mn, Co. Ni, Cu. Zn.
Zr, Mo. B, Li. P, S ZZ&Ji & /T 20x10°°, SiO,
TR T 99.998% [l dE, HSL Bl =ik .

Spruce Pine x5 & H 8 > IX M7 A gg Sk 1%
B ELR 1R A A AR sUCA TR, Forh e R A K
3.2 km, $& 1.2 kmo fhfha g TR e A e T
F i g ki, WA o0 A0 TR s v, @A i
EABTA, KEMAASE 1 m £ 610 m, 568 A B
1 m % 305 m. fifhe 28010 T X PG H A
JEEBEY 40 kmx 16 km i Kl N, 9] 258 A 8y 40 40 D 5
TR T 1000x 10 t, A = 4liA7 JERE R AAT IR .

AL FICR LR, TR = B Ak
) Mg, Fe. Li %5 Spruce Pine H ixj 7 FEAAH
], Ti. Cr. Ni #HX M, 22T R Sl A5y
YN R DR EE N £, SR s
WY, AT MRG0T AL L, Ti TR
HAK, A4l F ik Si0, 99.991%., £ 158 (Gotze,
2012; IR, 2019; LiHEAE, 2019) R, A YRy



FEBHEESH

JEFRACAT: TV THR A = B AL b o 2 o S S FTRE S SORH PRI 5 B0 ) 677

Y2 BT oC 2 B h b As 2 TR ARG, T
Al Ti 5 Si BRI, 75 AR A AT e 12
By AP, Ti* & #e Si*, Li LAAMEZHR A (5 07, AL, Li.,
Ti A e EER MG 2 BT R, FTEABIR A% i
LT, s 28 BB AN T BE R BRI, R 2 Sk
AR RGO N T R, PSR T 2L
BrROERAE, 2013) . Bk, FERFEEE i, AL, Li.
Ti TR EICE T AJEREairE e, T =5k
Y A Eer AR S Y ) i =L VS E X IR/ )y

THBHLX TR R YL, 1 20 J7 X3
PR B IR A B E A%, AR LR A A B A
e e . fdRea 5 300 240, N EE T
AR A FIET IR R rh 28 e v (R A A,
1994; #4545, 2000), 534 TAL AR 4 60~70 km, Jb
PG 5% 30~40 km JEEN . XF 7 AR A 14
PEAT T IR AN SR, W25 T 432 e 56 o 1T LA b A
BRI 2600x10* t, FI T PEARAR A KA LA L, 2
A6 B Al A R A R L IX
53 RETRIEAXNSHARBT KT

Spruce Pine H =AW K3 A = 8 AR 4 R
(%%, 2004), B KA IOTA-STD( SiO,
99.998%) ISR # K L1147 IOTA-4. 6. 8(SiO,
99.999%. Si0, 99.9991%. Si0, 99.9992% ), {RANH K
FEFSRILJE (alleghanian) 2% A is 8, S8 T A%
B eE R, AR SRS AR T, S A
PR 25 B 2% 0T T TR 1 I R AL AR v, 5 A8 T 42 5
AHBE AR, G Bl T3k Se 2% T 9 15 i AT A%, {2 ot
AT B 4 i 0 e R S 3 — IR AR A AR AR
FHXT T HEBR A 95 i 2 BT R MR B = AR S T
REEH

TR 2 B AR AR e A R R in L AR
L, A T R BT AH A, AR BT R A AR
5), E2E 5N BRI S 7 3 00 AR TR 244 3 )
PO AR B E R A B IR C (R 4ERISE, 1994; 7K
J7 A, 2009; AR5 45, 2013; FEICIKAE, 2019), J&
S e MINE AR, AR AL A
ARG PRI LT (KM | —a), ZEE S5
g o0 1200, UERH 25 SR BE 0, AR T4 5
rn g A% T HERR , T2 LA 2% o v 4l B A o, (EL IR I, A
YR E LS SEIAR L), BRE RA T A gt
T HESSRH AR, PR AT S AR ORI
22 5%, HED R REAAAE 2 38 AR R A S 1 1 1O o

Spruce Pine F & & A Rl ACE KA, 72

J ) 25 SR T A b ST o A v BT L A AT b T
IR RN UR A, TCi8 2 4 18 1 2 i J2 4 a8 ™
YEF XT3 35055, X5 T3 b A 0 18 32 5 3 b s/
S 0] T AR AR i o 0 Ot . [RIRE, iR R PR 3% A
I 7R A2 B A I R B A T iR, L is 3l =
AR STy N A S A P S K& S RAAY S

T ) FHE LU A B B 1 88 , 5 0 3 02 3l 5 A
WA 34855
54 BoBERERERE

H A FE S A A g R A FRH A,
b, AT HABRE @Y, Si0, & REIKE] 75% 42
A1, RAG R E AT, SR — R B A R A S R
JE =Y (SR ERESE, 2001) . 55 Spruce Pine H X 7
AFE, THESEA = B A K E R AL =, A T
SRR N

S AR T AU AR ) TR — L R R W 24 5t
ZR T -2 5 LW 3SR 234k HAR, 1 AU AR RS A,
RATFHERA AT, AL AR 14K 45 km, JEA&R
6] % 30 km BYFE R Frn 2, AT R A B TR AR
o, FNE A T S ks B S5 R AR AR AR, TOREEAN
5o An, WG T AR D EE R ~ b AR A K TR
BERB B K ALK A TR SRR B R R KA
< AIRLIE AR <, AH LA TG A =R A G &R
SR T8

T = B AR 4 S WA AE 25 R AR VE R
Uiy, v 3K b R A GE T8 B A PO AR R RAR R A
H B A A A T PR o B KB R A
o, A —T AR s AR R A TR A S A
A A S AR KA A

b 5T R AA A FH 2 R Y 3 1L A 1 Vi )
Jii/E ] (Hollister et al, 1986; Hollister, 1993; Brown,
2007) o 2 [l A A2 L 2R 3 Ly JR VR A ORI A
FHIE B2 S b AR 5 2 (R AR AR S, 1994 7K 07 124
2009; TLVH4 Hu BT 7" B AX T 4 JR1, 2017), A9k
HFARLL COS SESM F L hL o7, HEWTERIE 1R 3R
oL RPN DO E i BEN B 78 28 N R Y- N )|
P22, IRIEVE A2 IR, S I VA 1 e 55 3R A0 3 B B AT
A

RIGAE T 5 1 22 S FAR 52 IR I, I
AR AN 5, 2 I E & K0 i Y v a3k (A 1)
55 EE T 0 g 8 3 OIS ) [A] B A2 FE R I 4
(R 1T —a), Horb &k s a4 v i ™ ks B2 B
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AR, I B AR, B AR 2R, BASHLI A Btk
(R T—a. b) . ZHPIRBUKAA (E R T —c. d) (Brown
et al, 1997; Brown et al, 1998; 24445, 2004), 5%
I AR AL, (EAR TRA SHR AR
FRAL, MUZFIY) . s (e ) 5w A5 OF
A Z 1] A H2 fl B 007 & A=y i ag e, INFRRORBA T R
FRRGT, T IR A SR AL B AR L, Tt
(AR T2 AR R A5 AL I R TE S & R o i
) B A SR AR AR

SRR R S kL s 25 R 2 1)
I S2 JEE Y B oy 25 57 L N S8 ARG RN R B iR
SRR,

ARRWFFENA, THBE = B b AE A &
B R A TE DRI AR FH T T B A ST 7
R FAE B A, B 2 [ A AR [ 1) 4 S e Ak
M & &R o = B A A < e it
T EBERREIR, R ORI A T S A )
S7/Ipig- S

6 %5 i

(1) T AR H B b A o o LA 3 0 48
b, AR A ARRIE, K >Na; HLA 5 0 K8 3%
ATCER, BRI ST R, M oo S R,

a. YROAKU S b, AR AT HOtRAE

S A c.

FICE RN 24.61x10 °~49.19 x10°°, #%H# +I0E
X E 4R, BEu BEA IERE BA M SFH, SEu (il
0.529~1.99; A 50 ) NP R DL R
I, HAR G 1.69%, & H o BT AR, 4%
I E MK, T3 618.03x10°%; 7 9% 32 B Ak 2
JiL AL, Li, Ti JCE & 89.82x107°, £ 94l i 15 5
Si0, 99.991%, J& L5 i Al AT et ) Skt

(2) T 2 B AL i 2 B8 s 4l 3 P R T
JEURE R #5255 96 [ Spruce Pine [ <15 78 i 4l
A7 & TR BT SR RARRL, 17 A i L AR R 4ty S Y
R R R IR THE A = B AR XA 2
Bt 2 [ A )00 6 ) i 8 o P 7 M AR T
arw=h

(3) AR 1 DX o B AR Ay 1k, R A A VG
R AR A A A KR R
Gy A X B, O & BUAR A EoE A, B0 BT R
2600 Z J7 i, WEAF T2 Rl R T RAR R 19 o B
T A Pea= R B I AR WS PR S I S N s R ]
TR FE 1 M X AE B 2 75 s 4l e e I SRR
FlHbIX .

TLVE T8 1 2= BEA & A B 2 78 5 4l A 95 P ek
T JERE, H P R R R 2R SR B - B S R
Tk -TRIR R A 56 B & U Sio, &
Fé—]ﬁf( Plate T

ZRPIR R s d. BRR T ()
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JEEAERE: L T A B A R

I AT S R RE SR RAFHIE S B0 679

99.993% I R SliAT SR, 2 R P B Y ek 1A B Y
FRL, HATH R B IF R R RN B . 38 3 T i DX 3l b
JRH BT RHLTURAE . AR A A
WEBRAGTICE | AL PR LSRR, T 7
BB 2 B A A B T8 1 4l A ) B AR R 2% o
FRAE, 359 T R, PEAN T 98080 s, B LAY
W R H 3 S, X [] 286 78 v i Ay 6 P e o S Ak
AT AR R E X

r ] 2 e 2l o s i R R [ SR AR B
mner, (EANFEIBF A AS RG24, A A R iE 2251
AR, e I AAF 1) A D D R AR AR AL AR K
FEIX T s B b AR i 45 A8 b o A e
A5 RE OB IR B R D, R B E A &
BEAR AL A A R A AR K o AR Sl 51 %, LA
R HEAE b 25 70 e 4l PR ek o SR R St b o fF
5%, SR SR, FTRE TR

it Ardmess ek TRAS AT
. AR T PENAAZE. P ERRAFH
REEFME =R AT, T8 E B RITR
JT. LA FEART ., L0 E R R A LG
FiAEIERKRSEEER. EATHEERILHF,
WEXMELL L, ARAT TREG=ZF 55
., UARRERE, Tk, THRE. Hoaa
A AHAY, B hEAF A, ARKART TR A
g, RO L LR K, ERTHAR, B
M. RER, REAR. BEAE. TR, RS
S AL BRSO BUMEERHIR, ARAL
W O ER, XHMTF. AFARELTRIN
HE, BRMTFHERGZREL, SR T H
By, AR —H AR TAEN IR T
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