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Fig. 6 Microscopic characteristics of quartz sand: (a)—(d) quartz concentrate from the Malashan granite ;

(e)—(h) quartz concentrate from the Spruce Pine granite-pegmatite deposit, USA
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Table 1 The content of main metallic elements in the quartz ore
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Fig. 7 Raman spectra of fluid inclusions

)5 Al Ca K, Li Na Fl Ti S4B 00 (
8a—d) , XRINFELBEAMERT —EmMEK
Al S Ay Y/ IR (E NG R Y e B P AR | Pa g
15, HA S ARRCRE5 48, PRI e i B D B
UG A R 3 86 % A A T 1% 2o 4 3 4 4 B
(B 9a—b) , BEIREA T LT F &, BT
B LAl
4.1.2 BRIRKE

B K A AR A B R, A TR
Bela , RS F A A= T R W & AR AR YRR e IR |
PRI )R A B () 4l B M AR Ak, O o £ 0
1 573°C TR0 B A9, 15 870°C N 45 T 2B 1Y
BFE], B A ] LARE AR Sy iy e [R) s 20 A b )
A e 5 B AR Z R I ik 2R 500 22 5, (0 a6
BRWE S BT, ML R, A SRR SR
A ARFAE AL e 2 P I Bk PR | 3 B30 3 80 f 0
IR RS, A e R B R ), AT
TRV R FR AN, i T PR sk A8 v iy v #4046

BE AR TS IE BURINR . A e A — EL
PR ORI 2378 20, LU R AR TR ik (i 2
FRAERbe e A rh B2 Byt 4 0 1 et A b
(Y ZNEAFNIN g o PG, SE A B AR A S R Y
W W RN A S A ) 25 i R TR vy il A A8 2o AR
BT ABERMAY ALLLi Na FI K 55703, I3 45 b
EBRT X245 (Pan Xiaodong et al. , 2020), It
Ah, iR B R — K A F T 5 22 IR Uk i 7 1A AL
Peaf, R R B K AR b S (A e S R R T
A ST S AR K7 T O AT R 248E . 3X
SETCERSUAN T SE o 38 7 S v 3 X R VA VR T I 2 1Y)
FRUEAL B AP 8 B R H A A, FRVE W T LA 3 AL
B8 B BURL A B, S BCRBUMBERAY R, I IR R
YOS UL PN B 4% T R 5 A ( e RK R 45 ,2022)
4.1.3 HEBHKE
PRGBS R 2 REE RS TR
& Fh B, UK A = 55D Bk B R ERR L
WA RO B, AT BRAS B i 1 ¥ Ak KT, BRVE



10 oo 2026 4F
= =
S % = ()
g @ 799920 99.9931% 99.9942% =G
F \\\\
2E
v g & O O Al
(=} — [~
dl ° L \
(=)} o |
S Ty X E M-
< 99.995% [~ ALK B - E
S " (99. 9941%) % L I Lca
72} 2
2 99.994% = — o gh ok B Ir: “E A
N %-99. 8969% (99.9931% w
=) p - A rFe
99.993% — |
- n S g
% 99. 9924 (99. 9920%) C
N —
(=) I 1 I I o
Fik —RBHE S RBRE ALK 12 B S Wik — kBB  ZKBREE FAC L 2 B
E(0) = (d)
O_ * O_
SE =
o \ s [ k
T E T E — Ti
o X\ E *7\ *—
= ® :
il ‘5\0- < EL \ A
o * =
w MNa | & | EN
B B \ Jz/Mg
3 3
S H#s — KRB RE  ZRMEE A 2 s Fik — KB S REEE RALKE BB

8 Aot frh Sio, M FTR g L

Fig. 8 Variations in SiO, content and impurity element concentrations during the quartz purification process
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Fig. 9 Malashan quartz sand: (a) (b) floated quartz sand; (c) (d) acid-leached quartz sand; (a) (c) ordinary

microscope photographs; (b) (d) scanning electron microscope photographs
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Evaluation of quartz purification and potential for high-purity quartz
mineralization in Malashan two-mica granite, north Himalayan

LIU Hong" *** | LI Wenchang" > ¥ | LI Guangming" > ¥, HOU Lin"*>>% |
LI Xuanzhi"® | FU Jiangang" , MAO Xingxing" ", FAN Bo"* , GUO Weikang"
1) Chengdu Center, China Geological Survey ( Southwest China Innovation
Center for Geosciences) , Chengdu, 610218
2) Faculty of Earth Resources, China University of Geosciences (Wuhan) , Wuhan, 430074
3) College of Earth and Planetary Sciences, Chengdu University of Technology, Chengdu, 610059;
4) College of Earth Science and Engineering , Shandong University of Science
and Technology, Qingdao, Shandong, 266590;
5) Faculty of Land Resources Engineering, Kunming University of Science and Technology, Kunming, 650093 ;
6) School of Earth Sciences and Resources, China University of Geosciences ( Beijing) , Beijing, 100083.

Objectives: High-purity quartz is a critical raw material for strategic emerging industries such as
semiconductors and photovoltaics, yet the supply of its high-grade feedstock remains at risk. The North Himalayan
Belt hosts the world’ s largest Cenozoic leucogranite belt, which holds theoretical potential for hosting alaskite—
granite-type high-purity quartz deposits. However, systematic mineralogical studies and experimental validation of
purification methods have been lacking. This study aims to clarify the mode of occurrence of impurities and the
purification feasibility of quartz from the Malashan two-mica granite through detailed characterization and systematic
experiments, and to evaluate its resource potential.

Methods: Quartz from the Malashan two-mica granite was selected for investigation. Analytical techniques
including polarized light microscopy, scanning electron microscopy ( SEM ), and Raman spectroscopy were
employed for mineralogical and fluid inclusion analysis. A comprehensive purification process—* crushing,
flotation, calcination—water quenching, mixed-acid leaching, and chlorination roasting” —was applied. The
concentrations of 15 key impurity elements in quartz sand before and after purification were quantitatively analyzed
using ICP-MS.

Results: (1) The primary fluid inclusion content in quartz is extremely low, with secondary inclusions
dominating, suggesting that parental magma evolution stagnated prior to extensive fluid exsolution; (2) systematic
purification increased quartz SiO, purity from 99. 8969% to 99. 9942% (4N4 grade). Flotation and acid leaching
effectively removed mineral inclusions such as coexisting feldspar and mica, while chlorination roasting significantly
reduced lattice-bound Li and Na; (3) the main residual impurities in the final product—Al (43.3 x107°), Ti (8.
03 x10™°), and Li (1.69 x10™°)—are present in the quartz lattice via isomorphism and are difficult to remove
completely using conventional processes under current economic and technical conditions.

Conclusions: The quartz from the Malashan two-mica granite possesses the mineralogical foundation for
forming alaskite—granite-type high-purity quartz. This study confirms that leucogranites within the North Himalayan
Belt characterized by " high differentiation, low fluid exsolution, metamorphic—deformational overprinting, and
absence of metallic mineralization" represent favorable targets for exploring this type of high-purity quartz resource.
The findings provide a new prospecting direction for China to overcome bottlenecks in the supply of high-end quartz
resources.

Keywords: Qinghai—Xizang Plateau; Tibetan Plateau; highly differentiated; leucogranite; alaskite; high-
purity quartz
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