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Analyzing impurities and trace element
distributions in quartz: Insight from the gneiss
and pegmatite
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Hefei 230026, China)

1 Introduction

Quartz, a widely occurring mineral found in diverse geological settings, plays a vital role as a source of silica,
facilitating a wide range of applications including glass production, ceramics, refractory materials among other
traditional uses. According to Miiller et al., 2012, High-purity quartz (HPQ) has a total impurity content of less than
5ug.g-1with Al1<30pg. g ', Ti<10pg. g ', Na<8pg. g ', K<8pug. g, Li<5ug. g, Ca<5pug g, Fe<3pg.
g ' P<2pug g, and B<1 pg. g . HPQ is the primary raw material in manufacturing microelectronics, optical
fiber communication, aerospace, and other high-tech industries. As a result, high-purity quartz has emerged as a
strategically important mineral in high-tech sectors. However, only a few deposits possess the volume, quality, and
suitability for the specialized refining methods required for high-purity applications. Quartz does not exist in the
pure SiO, state, as it invariably contains impurities introduced during crystal growth. These impurities included
lattice impurities, interstitial impurities, and inclusions. Understanding the presence of these impurities and defects
is of significant significance, especially when delving into the origins of minerals, as they profoundly affect the
overall quality of quartz. Distinct geological conditions influence the composition of trace elements in quartz. The
trace elements within quartz serve as valuable markers for explaining the origins of geological materials (Gotze,
2009).

This study comprehensively examines gneiss (FD-1) and pegmatite (LS-1) samples obtained from the Feidong
and Lushi deposits in China, primarily focusing on evaluating impurities and trace element distribution

characteristics within the quartz.
2 Hand specimen and inclusion Characteristics

The Gneiss (FD-1) hand specimen collected from the Feidong region is characterized by its white color and
gneiss-like structure, displaying a coarse granular metamorphic pattern, which is shown in Fig. 1 (a). Its primary
minerals consist of quartzalkaline feldspar, and plagioclase. Quartz constitutes approximately 30-40% of the
composition, appearing colorless with a relatively clean surface. Alkaline feldspar comprises around 25-35% of the
minerals, encompassing orthoclase, striped feldspar, and microcline feldspar. Secondary minerals include biotite,
hornblende, opaque dark minerals, and others.Conversely, the pegmatite (LS-1) from Lushi showcases a
coarse-grained texture, with crystals appearing tightly interlocked, as depicted in Fig. 1 (b). The main constituent
minerals of pegmatite are quartz, feldspar, and muscovite, with a pegmatite structure and coarse mineral particle

crystallization. The crystal surface has a sub-glass luster and an earthy luster.

Funded project: Supported by Key projects of the National Natural Science Foundation of China (No: 42030801).
Author Introduction: Jamuna Thapa Magar, Female, 1997,M.Sc., Student, mainly engaged in the research ofHigh purity quartz.
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The presence of gas-liquid inclusions in both FD-1 and LS-1 samples is shown in Fig.1. The FD-1 sample
exhibits numerous gas-liquid inclusions arranged throughout the quartz. These inclusions are distributed on the
grain surfaces and are predominantly concentrated in specific regions. In contrast, the LS-1 sample contains many
tiny liquid inclusions within the grains, particularly at the junctions, forming various line patterns, as illustrated in
Fig. 1(b).

Fig. 1. Displays the hand specimens of the raw ore for both FD-1 and LS-1, accompanied by microphotographs that

highlight the presence of liquid and gas inclusions.

3 Purification experiment

Both samples underwent an extensive purification process involving a meticulously executed sequence of
steps, including calcination, water quenching, grinding, flotation, and acid leaching. Following these initial
treatments, the quartz sand proceeds through magnetic separation and acid-leaching procedures to produce refined
quartz sand. Table 1. shows the analysis involved quantifying primary trace elements in refined quartz sand derived

from two distinct types.

Sample w (Si0y) Impurity element content Impurity element
FD-1 99.220 7794.30 Na, Mg, ALK, Ca, Ti
LS-1 99.997 24.41 Li. Al. Ti

Note: The content of impurity elements is the total amount of 13 trace impurity elements such as Al, B, Li, Na, K, Ca, Mg, Ti, Fe, Mn, Cu, Cr, Ni.

Following the purification process, the total impurity element content of FD-1 is 7794.30 pg. g, while the
LS-1 sample has a lower content of 24.41 pg. g-1. The SiO2 contents are 99.220 wt. % and 99.997 wt.%,
respectively of FD-1 and LS-1 as shown in Table 1. Regarding trace elements, FD-1 exhibited higher Al, Mg, Na, K,
Ti, Ca, and Ti concentrations than LS-1, with Li content somewhat similar in both cases. Acid leaching effectively
reduced the trace element content of Li, B, Cr, Mn, Fe, Ni, and Cu in both samples, except for Al, Na, K, Ti, Ca, Fe,
and Ti in the FD-1 suggesting that the experimental method did not successfully remove the significant impurities
of Al, Na, K, Ti, Ca, Fe, and Ti from the Gneiss sample in FD-1. In contrast, LS-1 exhibited relatively lower Al, K,

and Ti contents, indicating that mineral impurities were effectively removed during the purification process.
4 Conclusion

In general, both quartz ores exhibit a significant proportion of liquid-gas inclusions primarily found at the
interface between the surface and the grains. Fortunately, these surface-related fluid inclusions are relatively easy to

eliminate during the later stages of processing and purification. The SiO, content of the refined quartz sand
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obtained from both samples reached approximately 99 wt.%. It is evident that both samples have the potential to
serve as suitable raw material sources for high-purity quartz production. Hence, Future research will involve

additional purification experiments to enhance the quality of quartz.
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BEAT U-Pb 5504 N 420.2+2.2~406.8+0.8 Ma GRS, 2023).

5 ARIERFRE

PAERAER R T A T R KA R ey, IR0 H G0 R B DL B e e, 4
WP AR, AP — ORI, R M B 957 T b e

6 it

MR E AR AAE R s T4, HEIAR MR ER L. Hodr, ArERa ek fhibics — ik
LA AT I, — e 0 T e AR AR A, A AR oty R JBERE o A R A B 3 i A S AT A
NEgs HAERREN A2 TINEARIE L SOETER, SRR, WEfERgRE . Bxfhaa
LA R R dE, TR Tl 2R A s, e 7 amam e AR e,
SRR AR 7 A MR AR, ERERDGSENE, HEARE DRI AR,
A SEal R AT R A B

S 3CHR «

IR HUB A B, 2016. 1 2 50000 PUAARRMR . SRURIE. . LSl vf R X i s = A A R A

AW 2011, /NGRS RAETEAL B 7 RS 5 /NG B TE RO R i S AP bSR3 (ks .

FERREE, DLERRE, BN, . 2010. ZRZEIGTER oA ISR (LEFE. HSBIT, 56(1): 21-30.

B, EAA, 5K, 25 2023, KBS R mAA POy iERIL S . B A U-Pb K HF R RBFF: W sl 2838m™ J5 R 3R I [J/0L).
[E| #h )5 . https:/kns.cnki.net/kems/detail//11.1167.p.20230104.1513.001.html.
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ZHENMXERLTEAS KA ST ER
AEMERRENX
BNF, EH, RAH

CLBABIPAERE CREERREERT TR 28 408 230001)

ZRE M XA T 7R R e e Wy (B XK, 1988), dLPE AL 11l
PR REWTT, ARSI GO PG R B AR . SRR AT AT 0 TR X R SR Bk
B-7 BT TR, R SRR ’%iwﬁﬁ%mMQﬁ WE DR, BRI R
R EA, FLERRE, Bra-uR EERFEEEAR. RISERRANE S, SRERE KGNS 1T
%@%%ﬁﬁa%ﬂ%a%&%ﬁa%%a,ﬂﬁ %ﬁ@mmﬁ%ﬁmMKiiﬁi%m%%%%&%
JiA s, AR I
T2 T R )
T2 foh A% IO R A

AR T AR H
2% 98 1 20 17 W 4
EALETT, 1E A
HEWmMAETE
KRBT R A
B MHIfEAE. R
BB (K 1)
WEE, &R AR
MEKFIR, K
Ry g (&
la), R4 T 240
KA, HB AR
1k, Kifz 5-40um 2 A ANEE, FREEER (B 1), SRAESEE, SRS, 2EKEORES
I —E I HES I, J53mT W2 AEERR 8% o IREEA 14 EDS SRR, A mETFEES
1E 90%LA F, NMAIATIR 100%, 20 & A 58 O IR 45

B IR DX A 458 2L B A 2 R A SR TR R IR — S T R S 1) AN B - BRI R AR
JRBA SR 2 oA A SR, T EEPE AR A, SRS SETEREN 94.31% (E
AT, 20190 T E I DOHT R I A S5 AL NN FE R IR, AR ROR S A R, A RAUR S
e A SR A . X R BRI T T RE A R A SRR A L AR [, X RN
A AR IE R (C%) DT RZAE 2.5%0L L, RBIFAR T AL, B AE R EMFERSE
FRE, VA0S RA BT M0 RE, B SEAE 15-20%E 4. A& 5 A0 58 A a e st X
ZRE, W BARE B SEOR, B PRI R S T S5 T IR AR R SEEG, e SR A e TR
RARMEAHE o 35 F 300 X A AL ik A 25 R I it i SR AR SR, U mT A R e e XA [ 26 9 B A
SR IREAEMENSE.

SR

efhfn, EE, ZEA, 41988 i N RILHE 2 RE KigH i E.
FbE, BUEEe, BRIEME, 2019, thEAG SR il Xt o Ao . h ARG R TAL S 1], $ET1(138): 18-24.

BT 2Rt DR R 2L 5 T o R e A SR ERET BE T ORARE) H3AE () 2
HIHEBRHE (b)

WHRIE: ZBEARMEHE TERE (BH%S: 2022-g-1-6)
&N MK, 9, 1983 44, RIS TR, FEMIHGT & KA TIE. E-mail: echinas@126.com
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FEmEaTARNEMHETEFERARAEE
N —UARRIR KL K B amE /91

Jdoo*xgugobooobouoboboood

G BT TERE, W I 450016)

ITLEAER, TEARZBIRHIX R I 7 HA = B s aia e I e i s GREMSE, 2021). EHFHEILK
Hdn B EARE R R, 5 A I T FR AN R IR 0 A ST FE AL LA-ICP-MS T e R i, 3R
g R R T ER R RZ A R 2R RO A A FE TR B S 7 o

T A AT RS, R EBERKAMAIAR, A% (Qz-D BXFRAMmELRAT; F 2
FHKA+A BRI+ AS AR FA+BRSAAR, A% (Qzll-a) UAMNKARE S A, 5B
AT BAAE, At UK, TRESE; B=RiAEraa KA+ 85 a+ail 4
Hik, BaBREE&K, A% (Quzll-b) HARBMBAAEAE; BN NA R, 32 A 5 (Qtz-1IN)
R, WA/ NS R B BB

53 R IR DU A A R B B B A SRR, AT RN R R . AR E LR S E
BT 100ppm, FHH Qtz-1 K 40.7~91.5ppm CFH{H 68.1ppm, n=20), Qtz-Il-a A 38.5~97.1ppm CFIJ{H
64.0 ppm, n=18), Qtz-II-b A 41.4~88 2ppm(“F-¥J{H 57.3 ppm, n=14), Qtz-II1 A 38.5~89.2ppm(“F-#J{H 58.3ppm,
n=29), MABHA K. Qtz-I # Lis Tiv Al. Na. B & & 751°8 0.13~9.62ppm, 7.32~10.9ppm, 24.8~57.4 ppm,
0.26~1.62ppm, 0.68~1.44ppm; Qtz-II-a H°/ 0.02~8.90ppm, 4.58~10.2ppm, 22.1~50.2 ppm, 0.35~2.19ppm,
0.53~1.34 ppm; Qtz-II-b #7124 0.00~5.16ppm, 5.15~9.07ppm, 22.6~26.4 ppm, 0.39~1.59 ppm, 0.70~2.12 ppm;
Qtz-IIT #24 3.02~5.52 ppm, 4.56~7.81ppm, 19.7~25.9 ppm, 0.00~1.15ppm, 0.40~1.52 ppm.

AEF T FE5HEEIEM>? (Hayden & Watson, 2007). M Qtz-I1 | Qtz-1II, Ti & ®=ZRMH K, fE
EAVRIEES R PRI A9 AR Li SEIEHM, £ AP EEBN S Lifh &k Siv A
s ARSI R, M a B, Li NI BT, SECLURERE, 4506 a5
BT Lie BOABRRELALES T, JEAA LI AL HZERD . B JCER WA T 76 7 57 8 & 48 (David London,
2016). FUHZ S M) Qtz-1 RA ALK B &, M Qtz-l | Qtz1l, B HFEZWH &, WrbiESRF, B
B E . Qtz-Il rBA R Z A A4, B B4, 4580 I Qtz-1IL &4 HXTEUKH B. AL
W2 Sy e A R o R B R A BB R, A0S BRI A5 A 2 B PR S i L 0 AL S, TTH
AL M FK B S &E. T ARy e, &2 TR EISE .

SR

B, TR, TRARAR, . 2021 REWRLRARE P mAGET M el RIF T . TP A MR 2R, 41(6): 1305-1308.

Hayden, L A, Watson, E B. 2007. Rutile saturation in hydrous siliceous melts and its bearing on Ti-thermometry of quartz and zircon. Earth Planet. Sci.
Lett. 258 (3-4), 561-568

David London. 2016. Reading Pegmatites—Part 2: What Tourmaline Says, Rocks & Minerals, 91(2): 132-149.

EEH: 2023 45 5 A HUT 7 B SR B “HBEEND” TE (IHES: 2023-331-XM021-KTO01)
BB 0, 5, 1992 44, -, EENHI KA R S T
T EHWEY, E-mail: 963438647@qq.com
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SAARRENANR: URNRHEZER
SRHFRIEARY SE ke Al

BRI, EIRME, B, HRE

(PERHERARRS kSR %R, 28 A8 230026)

1 RFAAERBEE

FHHE (Si0y) TEHLFE F I B /3 BURTIE 60~65%, IRtk 45 A 0 & — FhlE s 558 L ILIE S0 4.
H 20 tHhed 60 ALK, BEEHSFIERE, IXEPAL A S E R R S A B R T R,
FEAE T m AR . R A SR ORI O Rk, A R AR AR A T 20N RIS Si0, AlfE
W A SERb = e [RIEE, el 9 SO 72 R AT A S T IR R . T s 2l A
LA B Al L ORI WIAH = AMRRIE CER, 2022).

AT BE B — R R B R A1 Si0, 4B vy, MR AT L 1) S0, 405 b e Tl o7 FH ks
B R (2021) KA E KAH SR FE S E AN = K w(Si0,)99%+ 77 s w(S10,2)99% ~ 99.9% 77 i
W(Si02)>99.9% ™ fifr, {EIX = KA JE KA i h, Salia 982 Si0, 46EE KT 99.9% 1A JEibh 2 517 i)
MR GER, 2019).

A PR SR A MR R A TRR R, RN T rE SRR, R — e R A R . R
FEAE A A A A EERRR, ORI VO 40~150 H, FAAKEE N ARYE Tl v € (FE R, 2022).

Al S B RS — MR AT TR R A, BT A s Al A s RSk B T R A SR, AL
AR AL T A S CORYE S, 2008) R EME N H T AFHlEG, 5wk RS Tk, AT
A A I B A A 34, 1 B R T 4 T2 1 R, 2 R e AR — R AT S GE R, 2022
2 EERHR

28 3k SR ST PN S5t B S YRR T S R AR BT TR A AN 8 BT (B 1A SRR IX (]
1B) ARSI BN X (B 10), fEARREAFFEMEITH T (R 1, 52 IATOKET (K
1D) BEATXFEG, DATRTT N S0t S FF BT AL T LA™ X A D™ 03 S AN (R DX A ™ P 8 P T 5% o

A.BG-1; B.PX-1; C.HT-1; D.Lao-Li

K1 ASEE Aeh 5 25K A seh”

R1 AR EZE/RT SHARETERERAELRER

FEdhg s R RRiE Y

BG-1 WEEN SRR AT IERAT X HolRiid, RURSE M, KA 6, SRR/NE 5~10mm, BARRE SR}
PX-1 P S B R R AT R R LA X Belhaig, dikigit, WARAG, @AK/AE 0.2~2mm

HT-1 WS B R R AT BT X Bebaig, g, BxRAt, BEE, THET Y

Lao-Li ZH HABEMETY), BREitanLEY, BREEANG, ST

EESWH: EFRAARAEEESWHBEE) Gt#ES: 42030801
TEH SN HAZEME, 5, 2001 454, WLFFRA, ETNFmAAISIRTT A, E-mail: shaoyiqing,qu@mail.ustc.edu.cn
JEIE#, E-mail: xyyang@ustc.edu.cn
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3 BEEMARHME

FERIAEE T BT B EANEE (& 2), TER] BG-1 1E Sk S AL BA B i [k e 31k,
R AR YRR AR A A R PX-1 SN SR A B N A R HT-1 A 1Y
/N TUABE; Lao-Li @IS, A SH DB TREEE. REEAEREI CO, M HO-

A F1B:BG-1; C 1 D:PX-1; E #1 F:HT-1; G #1 H:Lao-Li

Bl 2 £ S e A R RAAE

4 RAEMETGRFFE

JE SRR LA TIRZES SiO, IR FUCR RN, DANCREBRAS ARSI, BRIZIE Si0, MLt
REowEgR (R 2, BMARASIORRN T AR — W H AT <SR <5 — KB lie —
T — iR b — B Wik (s iR~ AR 2 iTUEH: 4 fFFERFR BG-1 ZMlE 1
FRIZ J5 AT Bt Si0, S FEALF] 3NS. i, Z4id Lao-Li /KA Si0, S & fkm, N 99.99 wt.%, AN
v BG-1 A" Si0, S &K, N 99.28 wt.%, FEIFcE N Li. Al. Ca. Ti.
5 ZidNRE

D) R 2 AERESBEEN SO FE wt.%) ARFEILESE (<10°) MRNER

W34 £ 45 S 7T T PG . %f:i w (80, R
e, BG-1 £ ERL VI 99.28637 7136.33
b= S N
i ?_i E Fﬁf 1= EII PX-1 PN 52y 2 iR 99.98944 105.57
ATIER R i 2 HT-1 SE ALY 99.98616 138.38
JFAR T 2 4 K A Lao-Li Eht 99.99485 51.46

BYEN, MIAENSET 5 &Fe% 485 AL By Lis Nau Ko Ca. Mg, Tis Fes Mn. Cu. Cr. Ni % 13 MR E 585
TSR R = AN KE
& BG-1 fhiiA%; @ EEAME A BG-1 FEARZMEREEAR, H BG-1 JFF KEMEEREZH
BB, S A BG-1 i AUEN R, 1 HT-1 5 PX-1 F5 A, B gt R &5H — L3
FZER, Lao-Li fJRRiF, fPHBA BARaEMR, HESH v,

2) JREK R — B PR Al LB B LU U T, DR S AN R AR S5 14T Si0, AR s s & A, A
Xof AR 40 I R AR AN D TR S B R A R, s B SR T AL, BG-1 FEANE S s aia e, LRy i
R, JEHTRNEE R R RS E TR S HT-1 5 PX-1 IS TARIE, (& A — SR
M, WTCGER B K R LR, B RA, AEERE SRS, Lao-Li JEIEWIE KRR Ab
HECUT 4NS S, B Al a s b B R e, R R SR — bRl A IR B S Al S i 4N e
T

SR

ER. iAo S 2 3 Rk BRI 43 [0 = 4R 3 5 F,2022,42(05):55-63.

ER. TPAREEHE ML, dbat: HUBT s AR, 2021: 660.

VER. AR IR DR 5 R R s 0], 577 04 5FIH, 2019, 39(6): 39-47.

REE, AU, BN, S S SRS SR DURNE S o SRR (R SO)[T]. REER ER 2R, 2008(4): 531-534.
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SHARRENRAME: BN RRERES
ZHERRE G E A

s, BA, B, FIRE, BRE

CERREHAR S HIERS 2 IR 25, 228 o0 230026)
1 S4iATEER

A BEZ AR Si0, TR T 99.9% A SR SRR, Ak, AMEFE Miller 55 A A SR BT 1) A 2
K, W5E T — B NN PP RIbRAE, BRI D8R 201 9 Fhol 35 o & & B ER 400 AI<30pg/g . Ti<10pg/g-
Na<8ug/g. K<8pg/g. Li<Sug/g. Ca<Sug/g. Fe<3ug/g. P<2ug/g. B<lpg/g. HEANT 50pg/g, H
K B RERRUE A A TR A R A 3

BT Si0, BUARFI AR M A AR RFIE, malia 8 B R e e e . Mg bk . il Sk
P, REVHEAF L Cane SR, Sl TE S i, RO, R KBRS SARDER. H
It 2 T B A Pl (e R R R, R R 004 v o O R A D T R R R K o R e R R, R
] 50 5% HE TR B0 L AR . BT, Si0, BB =99.99% ) 4l FEHE LTRIE 91%, FH Tl H 1) Sio,
S =99.998% 1 i LA BEHE L1 100% ", BRI, % T s A SR At R R U %R AR

HAT, BERS 1 N ol S ORI PR Tl KT A KR, B 3E, TERI RS 3 =A™ KRk
i SiO, R R, HEMRE/AD, MIEER, NESRMB TIAE . kaEy s s—, JLTFaEinea
oo, (B PR A IR R, T AR I AR AR T M RO . 6 A A T BRI
A RARIK R, AR, B — 2 IR A 7, SRR N et X5 $8 B ZR 22 b [X A6 B 5 o
REUE SIRA T Z, R ANS 28 sl 4 5

AR 1B SRR SR FAE 1 5 it o S S BRUEE B T ARERA R, IR EUA LA AR I S 1 AT 52
5, g5 XI-1, HQ-2, DAERFUANIE M4 S 4l 7732 AN [FH™ X )™ i B FH i 53¢

2 HEAERT YR

HTEERT /R RE A XI-1 PRI, RORAR S ait, 2RSS, A6, TRIRW RIETY. %
BURERRE i HQ-2 NHURKG, RORAZ SN, KA.

AeEeRTFjisausEEnmnn
i i e - - i '.'\M‘—l

. -
o |

_f_| : . 4i =
SEEE Tt i 5 I~

A.XJ-1; B.HQ-2

BT R R ZR R B R XT-1 5 B EREAC I R AR HQ-2 FhaAHE

A EmmmmmEEEE

i
e

EESWH: EFRAARAEEESWHBEE) Gt#ES: 42030801
EERIA: ANEEE, L, 2000 44, f-EERFEAE, FEMNF AL SEAURAT AL, E-mail: slt@mail.uste.edu.cn
JEIE#, E-mail: xyyang@ustc.edu.cn
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3 HEEANRHE

B AR LUINJE 100 OK BUAREDD RobiRE, JET- R0 FOEE . B NEE RN, FRdh XI-1 550 ki
ARELAL T, AN R, AR RL A A [ AR AR S A A, AR RA N RO E R +H0; FEdh
HQ-2 AN S B R BEE, HRAEER AR R E A, RABEANENER+H0 & CO:+H0.

o B - ' & s Faoim e
. : a7 : ; . y :
A . . ' " A

“ ‘ a0, L a .

» . s - Fy .‘ g v .
> 1 S . S e = i .

.
i .
-

A.XJ-1; B.HQ-2

B2 HsERT/RZS e R XU-1 52U SR R HQ-2 BB AT

4 ROHTEHMETTRRHE
XTFEAEATIRAE, SRR T AR — AR —1EFE [0~ RS e —~ e T —
IR — R — WL~ TR~ TR~ T~ &AL, JREIEFEE SR AR FUT R S &, 48R WK 1 or.

R1 AEHRRAE Sio: FRERBFILERILER

FRalinT $RallF
B 5 — — P S
w(Si0,)/% RFUTE M w(Si0,)/% RFUTE M
XJ-1 99.7988 1210.262 99.9980 22.001 98.18%
Q-2 99.8982 684.231 99.9978 19.624 97.13%

H
v Z&BCE SRR Al B, Li. Na. K. Ca. Mg. Ti. Fe. Mn. Cu. Cr. Ni £ 13 FyREZFc M, 8 10°

MARTTTCER KRFERE, ZRAS YR EE, i EBRFRIL 97%UL b, Ffi XI-1 #2412 4N8, F i
HQ-2 245 4N7, fR4iRT, FEih HQ-2 & & THE M XI-1, 1Medi)E, FEih HQ-2 1 SiO, & EHMIk T4+
b XJ-1; XK, AR HAKEE S O ZRRAE AT FL N P IR, i Bl i B ) S22 BAIE

5 ZwMREE

(D ANFEASIRE Si0, TEZEIFANE, JRF 2= AR R It el a9 i 5k

(2) BBEARRHAER T 2l A SHRARCRAT B JE YERIT, WA LB BRI, R, =
LN AREE R SIRAG SiO, & RMBEAM, DUXBYRD L mA G S0 M H Y, R mmaliageita
RIF o M, WRBRMNFES JJRAN T M. FE, RASFRNEATER, MBI R, 800
TG —EBEARG. FE. SO TILIRATZ,

S 3R

[1] BhEE, 100~y 5 BRI HT SR PR K B S8 0 ) AL BT 7L [J]. BRARH ™k, 2023, 39(08):

[2] L. maAASERT RS ABURD]. P EEEEET Tk ST, 2006, 57(5): 13-16.

[3]HAUS R, PRINZ S, PRIESS C. Assessment of high purity quartz resources[M]//Quartz: deposits, mineralogy and analytics. Berlin: Springer, 2012:
29-51.

[4] ER, SEREME, %0k, & hEEAA SR ARDUIRS KRR E[)). M 814, 2014, 21(5): 267-273.

[5] VER. maim St &R g 0], W =R 5 FIH, 2022, 42(05): 55-63.

[6] FHRFF, XU, AN RS TL PG AR 1 46 2 il 2% AN Al 98 T2 7)), L& 80T, 2023, 46(04): 58-66.
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Pk EIEA S| F S A= R E M LA
IE EBmE. EHMEEENEKART A5

A, RIRME, HRE

CREBRERAR R IERG S R 220, 28 AL 2300260

1 RAAFERBIRE X

Al R SR TSR SRAFAE I8 0 s A R v A B A E R JFOR A 4 Tl e s JBe s TR
5y Wk PRIk, BRUESEPRAE T 24 P I B s i A e (BB AR, 2021). R (2023) #illE T
FE P Al e AR AE, B S10,=99.9 wt.% A e s Al o . 200 TV B AL 5 i i Al 5572 N
TS SRITE . BEMDET. KFEREE. M55 (Muller et al., 2007; Haus, 2005).

AR, BEE A GBI SGRESIR T I PRE R FE, VR JEA R v Al A 5% BE U AR X i
(Haus, 2005). [Fth, 7@ B AT 9o, RS A 08 A i 6 B AR I AR Al T IS T e AR AE, X%
KA PR A AT m AU SR AT R VR, o] DR IR A TR R GNE,  SEILAT 7 BRI e 2O
Fo o, S ficr s g @ sk A SRR L g SRR, 5 TR, Sio, S, &V MRKAKMIE
T aia g EAR R A (FER, 2019; MR EEE, 2021).

2 REFEREETFRE

MNFFrAE (B 1): 46 Lw-1. FEAATE IBBW-1. F5IE NF-1 FIE RN BIST-1 JiCA JERE 5 11135 B
JERRBEAR . FelE NF-1 23 A6, BRI BIST-1 SR, 4 PRI SR SRR, Sl ik,
J6H 5 AR ] LR L AE R

. —_—
Eyesmsasrs remrass

B A S FAA
3 KA AR

TEA PRI FR Y, BRI IR 7 BRI ) SR N T B AR . T s ali A S ok i, 5
PR TFNE AR S Al SR I SR A R S, R R E BRI — . Moa S g AR DU AN R
AR (<10pm) 3 B A FAR B FARTART iz A, BUECHE DN T s 4 0%

Zht LW-1 53 A0 35 IBBW-1 ilch R T AR f b ] B85, R, ek @ mHEy R A2
Ao FAE NF-1 AIELAHTE BIST-1 kA Seke i BEARAEN R E R, RBERE, HE RN T, &
FLAZ SR o A R EUNR AR (B 2). 4 PRI SERE A IR HTIE BIST-1 fEA /D EMHK A, [l
FEREAT YR CO, F HL0.

BEEWH: ERAMRIFESE SBH RN (HHES: 42030801
fEERN: ZHE, &, 1984 454, LA, EENFmAA TR, E-mail: xm851102@ ustc.edu.cn
JEIE#, E-mail: xyyang@ustc.edu.cn
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B2 ko s R AR

4 RATEHE

N N e T N
A TR IURIOEIRIERR g 1 mscmepmmmey si0, 4 (ne9%)s RETEAEAAE (109
e, EBRRMmMA )G, Hriadi 1 BRI 4

2% AR o S Y

BRI j‘;wmf@j%@*i‘g N&f B w (S0 AFEEAR R
M-I - TR G- IR -1 LW-1 99.992 80.74 Li. AL Ca
FKIAEAN 75~380 pm A SEREHD, JBBW-1 99.989 109.25 Li. Al Ca. Ti
H Sio, Hr&&E. RTUTRMIEM NF-1 99.995 52.53 Li. AL Ti
SENE 1R BIST-1 99.996 44.54 Li. Al. Na. K. Ca. Ti

4 PEBKCE BE R 25 RS ) VE: MBFCE A E M AL B, Li. Na. K. Ca. Mg. Ti. Fe. Mn. Cu. Cr. Ni %
YEiis Si0, SR EEAILF) 4N Jri, 13 AR E R B

EL LI BIST-1 ik A9 Si0, & & i
=N 99.99 wt.%, J#EAF IBBW-1 kA9 SiO, S ik N 99.989 wt.%, FEAJFuE N Liv Al. Ca Ml Ti.
5 RBHlAED AR EEMARHME

Xt 4 Al S R A A5 RS A SR HEAT Ao EE (81 3), R4l 5 ks A enh, e AR D,
A, AR A GO RE AT R B — e AR, RTRERAE A SR TR A2 UC R Na Al Ca £ YA,

B3 A SR A B AR

4 FhikcASEER R MR, 5 LW-1 5EEAR S IBBW-1 kA 5 A A & WA, FraFe
di L FE TS 32 B DA R A i A8 FAR AR LA A, FEERN CO, Al HyO, XIS SR 5 L
RGBT Al bk . $EAE RS I SR P AR D, Bl . 4 PR JETE R 45 RORS ) SERD )
Si0, ErEHHEAILF] 99.99 wt.%, FEIFICEN Liv Al Ca M Ti, J5in blgk— 5l miR ST 2: 0%

S 3CHR :

Faless, FhEE, HORNE, R, 2021, w2A S RRT TR KR SRS shEREAE, 29, 231-244.

Miiller, A., Thlen, P.M., Wanvik, J.E., 2007. High-purity quartz mineralisation in kyanite quartzites, Norway. Mineralium Deposita 42(5), 523-535.
Haus, R., 2005. High demands on high purity. International journal of mineral processing 10, 62-67.

ER, 2019, AZERH R ER SRR AL 57 R ST 6, 39-47.

ER, 2023, mAUVA SIS TR R 4. BRI SR 5, 57-63.
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it X AR A B S AR /R R 1Y
ZMEEEX

TR, BRI, BEHE

CRERITTHE AR (BB Aot . 2@ AL 230001)

A B Si0, 45 KT 99.9% KA s KA~ MERR, M TRFER. ek JelEAH
JCIREEATY, EFARL. BT REIREREE VRS b A BB AL ER GER, 2022). malif o soRa i
REA LA G P0n TH AN FLAR Ay i A SR 7= i (R R SR S D B, 5 5 T A o A3
Jik AR JTA A RN AR T AR, DA B AR R PR A D AN A S B AL e Al AR BT R B (B
B, 2022).

2 e L DXCF A R A XA T FAR SR B A b, BRI R Ry VL P s AR VIR AT 3 MK
PRE R IT, JbPUE ERR . RUL=FATMIR. B LA T8 LI v DL A B 2L BT L R 1 22 s re
X (B 1o ALPEMEAIRTTRE W, AP E 0l — KT R, R A L, 2
BT B RSy, SRR WP RS AL B . XN KB K AR KA SE . A
e S, AR Rl K& BT TAE, AR AR Sy s Al S SRk SEAT IR R - A BR,
HUMATNE, MFARiEatEa TETRE.

© © WEi © M

P g P X A d s ]

A M A e s s 22 XA AR T R AR AR, B0 R SRR AR T A
AR BUE A, EEMAET YA KA, BB T W5 TRerg DR, T EE . 30 B AEE,
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BZKE S BASE, IRAERAGE BA RIEIBOR, i EFR0E FRHE . AR TAEE i p X R B BT 12
(10 52 el A 2 A S e TAE .l Hh & REER. MRS, WD B — e M ST R 2 4.

Bl A 9 R A RS, BRI R EAE T Sk A A s B k. 0 A 2R 80, K
WAL F RGN, YORWIE, 7 a0 as, rTRRAEMRIS, R WkRZEE. KA
MEBGEA, Bath. fHEA. BB %D M. B8 %,

HRIEBE N 2R AM, AZRE B RARGE, bifE 0.1~0.5mm A%, TN —9 A, EREE,
PRI A WL S % (] 2a).

s KR E WO AR, AR, K% 5~20pum, &EZEAR RS EINZ) 90%, 1 Gk N BN
BI5)s JRiB WA AR, S~10um, 2 RFAR, R EA A, RifE Sum A, FEONFEAEMATEAE
B 2b) o iz = W 45 AR B 7R SR 8733008 HaO & S5 A H Si0, B & 99.08%, A 703 ALO; & 54 0.36%,
Fe,0; & &4 0.09%.

B2 merth XA AR T CGRRG) RHE () RBEMREHME (b
T I TR AT R R - TS 40 - B - e O Ve - B R A VR A MR- K - IR FRIZ AR Al T2 A F )
SiO, FfE 99.9263%, &I & 736.67ppm, ik B = A0 JERD P AR E o I AR IR TAE R AT R L [X 7
Del o 20 A s B SR Al s Al e (i 7, e A Sl Ak 3 Aty 58, 159 30 5 R AL R I Al A g
Ao ARORIP B8 T XN T & s 2 L SR A (77 1), P DO AR IR TAESR I — e A 4.
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