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Fig. 1 Whole chain survey and evaluation system for pegmatite
type high purity quartz resources

22 REXERE

HRE A 328 5% X P A B i B A, 258 2% SR
A A BE B | X e A A LT R AR, T e
A X, G R AT X MR L R R A T A
B AR, A EFAME A R R AR B E TSR
23 HERRBHERE

G THIAR B O A5 XA it 2 (1) Bk A L A, 2%
R, 36T 1 4l A JEBF /MR bR A, 38—
T 5 2 A, SR AR R A X PR SR MR s IR A
TE R N B SO R AL AR BE 1 25 5, 38
1o 5 985 R U ol R A R X i o R O R T AR
PR ) A i i

e B AIMRE O 0 1 SR B P R AR RE S T
WA 5T o KB B R 5 T 25 R SR B O,
FH FEI MLA 650 ) fift 25 J 43 Bt SO ™ 4 4 i
B PR BRI, SR ZEISS Axioskop 40 Y2 i fi
B R EA TR S, A B ) A A
P, K WEAR BT AR R PR AE

B FMARE S UEATRERE | 0743, A F Olympus SZ61
XCH B N TPk e A B 5y, AT e, LA
ZEISS Axioskop 40 J: 2% I s 55 WL 5% Ay o v i) i AR £
FRR B IO, SR I A G 2 A s A o T Ak ) D
3k i 1

24 FERTFALE
SR Y e I R B 5 A 0 20 T B R R T AN )



o540

SRIERE, 25 Mt a Bl Al SR AR A A P AR R AR S S —— DI LRI A A ] - 17 -

W 45 TR AT R 5, X B A ORE 2™ il AT 2 901
S, FUHRT 43 e+t B (0 308 T 2 SE 254 I s
A B RR = B ABDRLIR I A, IR A St B I
PEAT O BT 4, S B A 25 R, BR AR 20 3
BRIXERE o

25 BEHIEERZ

SR PR 240 ] b — Rk — e — 3 0B 2 ) LK 5
18 551 T2 e Al 5 JEURL R B S B R 2 AR E DR AN I
e, DR TR 3t 58 S e A S R T SR Al SRR
JUAF- 4 T8 R A ff 15 60 o A0 40 ) R 4 SR 7 B3 PR A
AT Si0, 4l Ny 3N H LA B Al A SekE 0. %R
FR 2 A A R L A S [R] R 2R A | S [R] 2% o
A R R Rl R A AT BR e B R RD AR R
T o

26 MEFRERLL

BEXT S 4 SERE A, SR AR A TRIR | Mbe K P55
B Ah BT 20 v 2 Ay S TR BE AL SR AR e TR AR, 3R
3 Si0, ZUHE Ry AN LA b w2l 9 ih o iR alihR ki
T 2 T R 1) 5 it 8 e Al ok a0 Ak 2 TR i
PRI A LAY, RERE AT 2025 bR A fh 18] 2% Jo R
i1 OB 3L /i

2.7 =R AR A B

ST i Al B AT O T
2 B it A 2 T A B 1Y) 37 B AR 0T i, DR UEAE & 4 BT
MG FE TCREE T4 56 F 1.000 0 g LA FESHFREE &
A E L N R —IRRIA RS, R BB S
B AR R ST/ s v IR 0 I B T B, SRR
mn PR LB ES L BN BEL BRL BRI, A% . .
BRLOBEL S OBR L BL LB R R OT R M e,
R A, AR AR s 2l S e i PR B 2 BT R AR AR S T 4
ARSI YRR B, R 3 UOPAT I OB 1 7 i,
o 2 8 FE S N 24 T OT R S HEKOF

3 EB|AMMERBEA

FHE LA R TOTA & 2l 98 250 77 5 75 [E PR
b i B WA, AR A R R A 24 A 1k R e
— R A AR v A B R, R R e 3
bR 2 KM Spruce Pine H X 96 i b A o FE R
Y SC BE A 52 LA 0 SRRl L, AR HIBAK AL
UA M X A6 5 5 & 75 5 38 [ Spruce Pine 5 Al A R 1T
A R 2 R AR X U AF ST, S FL A & Al Sl
W1 L, SEPEILZ A M X AT 8 AR RN 7k
B E, LASE S AL 23 0 My XS it o T8 v A 0 B R A
WERE T

31 TN Z & X R E X

FF 2 [E Spruce Pine £ i £ & A 7 & 4l 47 2w
PRI 1 J53 5 S5 RN R A, AR 5 3 15 40 T H b
DA () BRI 112 | 5 A% A A M BRI SR FRAE,
JELE HH ELA vl S Vs T B () Bk 28 A, ik
BUAU Z3 A Oy 2l A D B B B S IX . AL ZR I
FOAL T AR RS IR BRI R AL RIS B, 2k
WA 57 PR 24 22 18], 520 AR R o o R
AR, AR T O oG AT A B L b oe o ARG
ARER A B RRA T, BN 4 DB EX, BITRE A
R Al B A R X

A b 2 08 B 28 S X PN S A R i
TRARAE | X sk A A 4T RN B A A B, 10 B A1 9 -
T SR BT i X Ry B A X M X AE A A
Oy AL, 2 AR AL N A TR N AR flt, R IR
Gy, K/NEIR . Hod kAR K BEFE 200~ 500 m, FE7E
20~30 m AYFR b A Bk i 70%, kAR K #E 24 450~ 600 m
ANEE L TE 40~ 80 m AN FE A S A IR A 30%. kAR 4
W R, BB EET, RN YRR Z A
DX N S it Bk — oy SRR AN i, 254 L R 1 AT B
kAR AR | TR E L B R

32 EBARETIZHWEITEH

ST EHAMAA 5 E MBI ANSS A, VB H AL
Z2U4 350 45 4% fb oA kAT B ARE SRS HE RS . TEANY
TR K 11 2548 f o KR BT il 45 4N 2 i 4l 0,
SRR AEHMAK AR, Aot -HAK AR, Ax
BT KAl A a4 DAL FET YA
BN A KA, AR, s RDEAT A, B
S, AT Y SR 25%~40%, = 4 Y IR R
ke, AN, U A RS, 7 IR Z R R A2 1

AT Zn] il 25 Y AN 2 g 4l 2 (1 A o A ik A
% %6 LD-05, LD-10, LS12 F1 DL106 PO {4 4% F
FEG I RIEAN M T 20 W 2a 5%, Jom™ W2 s Je &5 i
ITEE RN 1 TR, LD-05 K5l 1 = B A6 s i
i, FETYARCAEK A A% KA. At
BHE A, BLAME T UL BB IR A AR R AR
. LD-10 I LS12 ¥ 5 A & AW F ALk e, &
B AN A B A K A, A e ] LD
WHaE B MAREF A5, DL106 H i & H
AR A, EETHRCARE A AP, &
KAFA T, WAMNAR] L& B AR/ A A M
KA 5

XA FPERE S AT R, N T Bk A S sy
MR R, F R R B A X AR & A B R
7 SR RE R TR E | R4 IRE TR YA IRE 3 TE T e O N
PR AL ARG P A A B 2 I, A i 1 o 0 R



- 18- LA S AES RV

2022 4

R AURERE S P 2R

Table 1 Mineral composition and content of representative samples

LD-05 LD-10 LSI12 DL106
UR/ERS /% UR/ER /% R/ % IR/ ER S %
MK A 47.85 FaE 36.31 MK H 50.54 R A 47.86
13 25.85 A 31.19 FaE 37.1 FaE 44.74
KA 15.83 KA 30.39 A 5.77 R A1 5.00
S Pty 6.88 [SPags: 0.97 SFagsy 5.55 S 1.26
RHE AT 1.36 BB 0.79 5500 A 0.53 BB 0.87
KA 0.93 558 1 A 0.21 BB 0.19 WK A 0.12
[ e 0.48 T A 0.04 W A1 0.12 5 501 A 0.06
5 551 A 0.42 A 0.02 R A 0.09 BRI A1 0.06
3 0.18 BRI A1 0.02 A 0.05 £l 0.01
LN 0.17 A 0.02 X7 0.03 R 0.01
U X7A 0.03 N7’ 0.01 & A 0.02
A 0.02 A A 0.01 J5 fEA 0.01
Al 0.01
s 50 0.01
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Fig. 2 Characteristics of the inclusions in quartz (a. primary inclusions with the facial distribution; b. secondary inclusions with the linear
distribution; c. gas-liquid two-phase fluid inclusion; d. gas-liquid two-phase fluid inclusion and three-phase inclusion containing daughter
phase)
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Table 2 Main impurity elements content of representative samples after deep beneficiation de-impurity
FEd S Al Ca Fe K Mg Na Ti B Cr Cu Li Mn  Ni P Zr Si0,
LD-05 265  42.8 226 403 449 115 412 294 135 009 059 233 000 102 211  99.95
LD-10 113 210 636 259 196 375 132 322 074 000 012 072 000 0058 036  99.97
LSI2 123 276 129 262 402 471 679 075 053 009 134 026 000 170 195  99.97
DL106 73.8 323 5.14 5.02 1.79 26.6 6.11 0.00 0.65 0.07 1.49 0.52 0.00 2.30 1.54 99.98
e SIOML N %,
® 3 fURMEH M2 R E RS RO R &4 Mng-g")
Table 3 Main impurity elements content of representative samples after chemical deep purification
b Al Ca Fe K Mg Na Ti B Cr Cu Li Mn Ni P Zr SiO,
LD-05 24.8 2.15 1.23 0.60 0.13 5.66 3.35 1.43 0.00 0.01 0.45 0.12 0.00 0.00 0.11 99.996
LD-10 18.6 5.66 0.55 1.14 0.11 3.32 12.5 0.65 0.00 0.13 0.09 0.05 0.00 0.00 0.11 99.995
LS12 26.5 2.28 0.30 1.32 0.00 2.96 5.65 0.37 0.00 0.04 1.00 0.07 0.00 0.00 0.05 99.995
DL106 41.4 0.57 0.12 0.40 0.00 2.58 5.64 0.82 0.00 0.00 1.07 0.06 0.00 0.00 0.00 99.994
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Table 4 Fluid inclusion index of typical samples after purification
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97.79 94.41 95.92 93.89
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Establishment and Practice of a Whole Chain Survey and Evaluation System for
Pegmatite-Type High Purity Quartz Resources: A Case Study in North Qinling
Region, China

ZHANG Haiqi'**, ZHANG Hongli"*’, MA Yameng'*®, ZHU Likuan'*, GUO Lixiang'*’, LIU Guangxue'*’,
GUO Feng'*’, WANG Shoujing"*’

1. Zhengzhou Institute of Multipurpose Utilization of Mineral Resources, CAGS, Zhengzhou 450006, China;

2. China National Engineering Research Center for Utilization of Industrial Minerals, Zhengzhou 450006, China;

3. Engineering Technology Innovation Center for Development and Utilization of High Purity Quartz, Ministry of Natural Resources, Zhengzhou
450006, China

Abstract: High purity quartz (HPQ), as a key basic material for strategic emerging industries, is essential to ensure the
security of China's resource supply. In this paper, the pegmatite-type HPQ was selected as the research object, and then a
whole chain survey and evaluation system for pegmatite-type HPQ was first established in China. This system included
metallogenic prospect prediction, survey area delineation, accurate sample collection, sample pretreatment, deep
beneficiation and impurity removal, deep chemical purification, and analysis of product. Moreover, the North Qinling
region was chosen to proof of the concept. It was found that 11 pegmatite dikes could produce 4N level (SiO, content =
99.99%), even 4N35 level (SiO, content = 99.995%) of HPQ from 350 pegmatite dikes in this area. The methodological
system realized the precise investigation and evaluation of the pegmatite-type HPQ, and the hierarchical evaluation
according to the resource characteristics. More importantly, the development and utilization program and product
application analysis for different veins were effectively established, which fully ensured that high quality resources were
used in the terminal market. These findings would provide a reference for the mining discovery of HPQ, and strongly
support the secure supply of key materials for the strategic emerging industries in China.

Keywords: pegmatite; high purity quartz; quartz ore deposit; whole chain evaluation system; North Qinling
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