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Abstract: As one of the strategic mineral material, high-purity quartz has been widely used in integrated circuits,
semiconductor chips, solar energy and other high-tech industries. However, raw material deposits that can be used
to produce high-purity quartz are extremely scarce, especially in China. Southeastern Hubei is the main distribution
area of vein quartz deposits in Hubei Province. In this paper, the gangue mineral types and inclusion characteristics
of vein quartz from the Fujiashan quartz deposit in southeastern Hubei are observed by optical microscope and scan-
ning electron microscope. The trace element concentrations of the raw quartz material are analyzed by inductively
coupled plasma atomic emission spectrometry (ICP-OES) to obtain the impurity element characteristics of Fujiashan
quartz deposit and evaluate the potential of the deposit as a raw material for high-purity quartz. The results show
that the average content of SiO, of the raw quartz is more than 99.95%, and the impurity elements(Al, K, Fe, Ti,

Ca, etc. )mainly occur in gangue minerals such as muscovite, potassium feldspar and iron oxide, lattice-bound form
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and fluid inclusions. The results show that the quality of Fujiashan quartz raw ore reaches the standard of low-end

high-purity quartz, and it may have the potential to produce middle-to-high end high-purity quartz after traditional

purification.
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Fig. 1 Geological sketch map of Jiugongshan area in southeastern Hubei( modified after Jiangxi Bureau of Geology and
Mineral Resources, 1984; Hubei Bureau of Geology and Mineral Resources, 1990)
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7—-Silurian; 8—Ordovician; 9—Cambrian; 10—Sinian; 11—Mesoproterozoic; 12—quartz diorite; 13—monzogranite; 14—granodiorite;
15—plagiogranite; 16—lake; 17—fault; 18—provincial boundaries
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Fig. 2 Geological sketch map and sampling location of Fujiashan quartz deposit from southeastern Hubei

(modified after Zhou Xianrong et al. , 2011)
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Fig. 3 Outcrops of Fujiashan vein quartz deposit
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4500P i 5. 19U BE WL 58 A 0 S AR KN koA 0 28
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it FH E BRI BE LR KA S S B e, I
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FIFRHCO0.3 g B TIHAERRET, A LR 4k A% b 3
JF ) 4 mL HF F1 1 mL HNO, ( 4 kR824 & fk < 1 x
107°) (VERASE, 2013), $RJ57E CEM Mars 6 f)% M
ST TR . TH AR ST USRI R T A
M b, INAEFKERR, A,

% H e 7 [ B IR 52 2> 5] ( SPECTRO ARCOS
SOP) A& 77 1y L BRI 6 45 85 1R R S35 (1CP-
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35 s,
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HF X B, Ak, AT AR 9S8 & BLAT R 1L
WS A D R BB KA R ek
W Btk geaSEaT P (R4, 2011)
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BPIE (e B4, 20045 IR 45, 2022) . FF K
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Fig. 4 Characteristics of fluid inclusions and gangue minerals in Fujiashan vein quartz
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Fig. 5 SEM BSE image of Fujiashan vein quartz

WA (F 1), AR ILkca g T8, 99. 948 4% MR e 44 S B K b v (T
Al K Fe Ca Li Ti fil Mg 25 R Foc £ ibiess,  R5F, 2014; Vatalis et al. , 2015) , ISR SR
P B .Na.Zn Ba Mn.Cr.Cu Ni Na CoZZefimZa W IBE MR RAA A TTRER,
BB, Si0, A AT 99. 937 3% ~99.962 1% AR SR IOTE S T 379, 22%10°° ~
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Table 1 Trace elemental concentrations of impurities in Fujiashan vein quartz

S Al K Fe Ca Li Ti Mg P B Zn Ba Mn Cr Cu Ni Na Co Y Si0,( %)
FJS-1A 32413 109.75 11.49 7.81 11.99 9.25 4.23 2.89 1.04 0.95 0.55 0.25 0.10 0.05 <0.20 <0.15 <0.05 484.48 99.9516
FJS-1B 366.16 134.37 19.17 38.50 12.23 10.19 13.83 2.25 2.80 1.40 0.55 0.45 0.40 0.05 <0.20 <0.15 <0.05 602.35 99.9398
FJS-2A  265.47 91.05 10.76 12.21 10.51 10.22 5.53 1.74 4.39 5.38 3.24 0.60 0.15 0.05 <0.20 <0.15 <0.05 421.30 99.9579
FJS-2B  236.16 74.38 27.57 5.29 9.94 8.04 4.15 2.65 3.45 2.50 0.90 0.55 3.55 0.10 <0.20 <0.15 <0.05 379.22 99.962 1
FJS-3A 355.83 139.81 15.78 22.77 9.14 10.34 6.49 2.20 1.85 1.90 16.23 0.35 0.20 0.05 <0.20 <0.15 <0.05 582.92 99.9417
FJS-3B 386.48 138.27 31.36 27.41 8.89 8.59 10.14 3.40 <0.05 3.35 6.89 0.75 1.50 0.35 <0.20 <0.15 <0.05 627.36 99.9373
T 322.37 114.61 19.36 19.00 10.45 9.44 7.40 2.52 2.26 2.58 4.73 0.49 0.98 0.11 <0.20 <0.15 <0.05 516.27 99.948 4

W REGE T A FRERER R 40~80 H, B ALFERES R 80~120 H,

627.36x10°°, -1k 516.27x10°°, HH Al F1 K JT
RouZ b B2 A Y 84. 64%; Al Fridies,
K 236. 16x10°° ~386. 48x10°°, V-1 322.37x10°°;
HK A K, &R 74.38x107°~139. 81x107°, F1
114.61x10°°; Fe % &} 10.76x10°°~31.36x10°°,
4419, 36x107°; Ca F ik 5.29%x107° ~ 38. 50 %
10°°, ¥ 19.00x10°°; Li &~ 8.89x10° ~12.
23x10°°, -1 10.45x10°°; Ti &K 8.59%10° ~
10.34x107°, 1K 9. 44x10™°; Mg & &4 4. 15x
10°°~13.83%x10°%, 8 7.40x10°°; Hib o R &
R,
3.3 ERTEBERS

A RAEH R T 2 —FiR e fEFE e, (H
TEGS I BRI TR, BRI 2B
ZRICE, XEARITOT R IR ARIR S IS Mk e
T AR AR KA ) 3 Fh SR (Gotze, 2009
Miiller et al. , 2012; VE R, 2019; £ JL—, 2021;
Gotze et al. , 2021; He B 4E 2022), K FH R 5
PR ETEL A Y, TEAIE)FH T — A e 2 P4
FURARIRE , o3 A

(ERBICER M 3 MR AE A rh | AR AR TR A
B I O A AR B 24 5T ( Gotze, 2009 ; Miiller et al.
2003, 2007, 2010, 2012, 2018; Rusk et al. , 2008;
Beurlen et al. , 2011 ; Breiter et al. , 2012; Monnier et
al. , 2018; Gétze et al. , 2021) . B NBIBFIE KB,
An AR AR T A TE 5 A T A% I BRI B DA G, A
B A AR BA BT | AL 4 525 R () B S 1 7E
NI 24 5t 7€ & ( Nesbitt and Young, 1984; Gotze et
al. , 2001; Gotze, 2009 ; Miiller et al. , 2012 ; Gotze et
al. , 2017, 2020, 2021) ., fEA L0 fA& 24 R oC R
Hr, AP Fe® BT IR RMR A AR sit, Bl
HEBE T, i Lit Na® KA P DA TR BB T Y
AT Y AME B 7, Be BVE, A3 AL

Fe’ I B BB FHZME Li* Na* K F P75 T4
Z AL R A 121 ( Nesbitt and Young, 1984;
Weil, 1984; Gotze, 2009; Miiller and Koch-Miiller,
2009; Beurlen et al. , 2011; Miiller et al, 2012; %%
B4R 2022), I, A0SR AR A K (A +Fe™ +
B**)/(Li*+Na™+K"+P>" ) KT 1, WIRIIG A 45
TR RS ALTIL, IE A Bk 1 9 A A 55
BT EMAET A RILPATE 6 AR AP
Fe’ BYMB 425 Li* Na" K" P™ By & T4
Z A A5 5K 2. 66 .2. 69 2. 68.2. 80,2, 75 Fil
3.03, ¥IKT 1, RPHLTFICE & B0 BRE 42
JEAMY KA T PR ARG AR B TRk, B Y AL
K ZeBCE & fws, EDUE T 0 B g8 5 i &
B ALK S EE SR A M A o BT Y
(B4 &5),

H AT RIS 2% B A S A 2 1 v B e
Na K, Ca Mg 55§ £ Fl# 4 J& ¢ & (Haus et al. ,
2012; Miiller et al. , 2012) , A 3H" 1 HPAH WLE4%
KlAaH Y, Blin, 76550 sh b s A e o
WEKA =t &0 0 A KA BRERYE;
ZA AR A e, ATILGRIR A H =B
N DL S A A A R A SE (Miller et al.
2012; Gétze et al. , 2021) , XEERAHT W EA Al
Ti K Na,Ca FZFI 4 TICE

Fe Ti BERT LASE A S48, o] (27 T Bk A 9
W WA R R AR R R S
( Gotze, 2009; Haus et al., 2012; Miiller et al.
2012) . R IBKA S ET 54 —E R Fe | Ti J4
JEICR (1), FBH TR IR T s 2% I sk bk A
T, BARILUOL: BB SEM B85 Mk A
KRG A Bty BT W% EE Fe Ti 47
Y, (HRABEHEBR AT 163X 2L ik A4 5 4 14 vl B (A
BEoRAE, 2011) , BLAk, MkAPERET h A Na,
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Ca Mg 242, WA RESR A F AL 22K ( Miiller e
al. , 2012) 5% Ca Mg WA, WNESEK A LR16
A5 (B oRAE, 2011) , [AIES, S IX 4L Ca Mg 5
THIMKAT Y, KRESH AL LR, AJREMN S —Jr i
BT Al TR S H,

A WA I L T AR A AT L
ZRITTCE S AU AE A PT 0, A gL ko g 2 o
FEH TSI SO0 AR AR B A 3 FhA
3.4 BHAREREHSN

W7 KA SRR B iy v 4l e ) e AR R R AT
Aeor e kA e h & R A R R B, MR
Y RAT A YL 5 KA B R A B N A
FEAS BN FH LA G ) A1 SRR, 2 S5 AR ok Ay v 2y
J TG Z RRAFARAS A X P e % in T8 AR A ko
W2 00 AL BER A IR A% 2 A 3

i EARFR R, RILKA R S0, &
ik 99.95%, Hr e FERATHRKRAMA S
BREERRA T Yrh @ R IRE T2, BT 2 BR
R AMAEE, #LMBR KEMRR TF, i#f—
B RBRIKAT WA S R R, AR
4l LY Si0, SHEEHE R E] 99. 995% L L, il 2
o Ui e 2 S T R

4 g

(1) AFZR kA e 2% o A 455 db A% 2% 5 koA
YRR AR 3 F2AY ) AR AR DL = 55K
FE A B RAE R AR 32, & FR A AR A
IR, /INF 5 wm, T8N B AT A A S A T
S AR AR, BkAaw P F2 A =Bk B
Ko S8 maE,

(2) SR IPKATEED" Si0, F 7Tk 99.95%,
FHEIFILE N Al K Fe Ca Li Ti Mg, H Al fil
K JCR & s, A2 b i it 80% .,

(3) FWHREA alia bR e, AR I
HLJE DR SR A7 114 5 s A0 o v 0 4 S v, R
KRG GIFE T L LR RK A AstE)qE,
Jei B A SR S i Rk 30 g i e Al SR
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