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Characteristics and quality influencing factors of vein quartz deposit for high-
purity quartz in Ankang area, South Qinling Mountains

TIAN Chong, SHOU Li-yong, CUI Yong-jun, HAN Peng-fei and YANG Lian-tao
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Abstract: There are abundant vein quartz mineral resources in the phyllite of the Silurian Meiziya Formation in the
Ankang area of the South Qinling Mountains, but the research degree of the vein quartz as the raw material of high-
purity quartz is low, especially the lack of systematic understanding of the content of trace impurity elements and
their occurrence that affect the purification of quartz state, which greatly restricts the quality evaluation of the high-
purity quartz raw material in this area and further exploration breakthrough. On the basis of determining the geolog-
ical development characteristics of vein quartz, this paper has carried out sample impurity element detection on
three vein quartz samples (AK200, AK201, AK202) produced in three regions, studied the mineralogical charac-
teristics, impurity occurrence and purification performance of the samples, and then conducted purification experi-
ments. The results show that the SiO, content of the three samples after purification is 99.993 11%, 99.997 66%
and 99.998 58%, respectively, all of which reaches the quality of high-purity quartz products, in which the AK202
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sample reaches 4N8 level after purification. The results show that after purification, Al, Ti, Na, K are the main
impurity elements, and Al may exist in two ways: impurity minerals and lattice impurities; Ti may exist in the form
of lattice impurities; Na and K mostly exist in fluid inclusions. TImpurity mineral, fluid inclusion and lattice impuri-
ty all have varying degrees of influence on the quality of the vein quartz in this area, among which fluid inclusion is
the main influencing factor, lattice impurity is the second, and impurity mineral has the least effect. This conclu-
sion has an important reference significance for evaluating the quality of vein quartz mineral resources in this area
and defining the prospecting target in the future.

Key words: vein quartz; high-purity quartz raw material ; impurity mineral; fluid inclusion; lattice impurity;
Ankang area
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Fig. 1 Regional tectonic location map(a) and geological map(b) of South Qinling area( modified afier Xu Lingang
et al. , 2021)
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Fig. 2 Quartz outcrops in Hanjiagou(a) and Lijiagou(b) veins in the wild
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Fig. 3 Comparison of microscopic characteristics of vein quartz in Ankang area of South Qinling
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a—Hanjiagou vein quartz hand specimen; b—Hanjiagou vein quartz (single polarization) ; c—Hanjiagou vein quartz ( cross polarization) ;

d—Lijiagou vein quartz hand specimen; e—Lijiagou vein quartz ( single polarization) ; f—Lijiagou vein quartz ( crossed polarized light) ;

g—Xingping vein quartz hand specimen; h—Xingping vein quartz (single polarized light) ; i—Xingping vein quartz ( crossed polarized light)
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Fig. 4 Comparison of cathodoluminescence characteristics of vein quartz in Ankang area of South Qinling
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Fig. 5 Comparison of X-ray diffraction characteristics of vein quartz in Ankang area of South Qinling
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Table 1 Parameter data table of vein quartz unit

cell in Ankang area of South Qinling

H1 28 1 A W, AK200,AK201 ,AK202 £/ o %h
KA35I4 0. 491 58.0. 491 52 F10.491 41 nm, K
Fhr £ F. AK200, AK201 £ 5 ¢ Bl K 23 51 K
0.540 70 F10.540 71 nm, KFHrifEFR A, AK202 £
il e Bl R 0. 540 50 nm, /N TARMER A, AK200,
AK201 # b 5 M AR B 4 00 o 0. 113 16 nm® FiI

53 a/nm ¢/nm V/nm’ 0.113 13 nm’ , MK FHRUEF F; AK202 FE 5 5 I A

AK201 0.491 52 0.540 71 0.113 13

AK202 0.491 41 0.540 50 0.113 04 (ag #74.913 4 nm, ¢, H9°5.405 3 nm, AafIABA
PDF33-1161 0.491 34 0. 540 53 0. 113 00 0.113 nm’) . 3 AL S B S AR TR S 50 3 TR v
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Fig. 6 Comparison of characteristics of fluid inclusions from vein quartz in Ankang area of South Qinling
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Table 2 ICP-OES results of trace impurity elements in vein quartz in Ankang area of South Qinling
Mountains
wB/lO_6 wy/ %
A

Al B Li Na K Ca Mg Ti Fe Mn Cu Cr Ni Total Si0,
AK200 11.122 0.215 0.407 44.684 6.805 14.630 0.933 4.886 1.280 0.191 0.100 0.000 0.000 85.255 99.991 47
AK200* 7.976 0.097 0.624 47.526 5.528 2.285 0.164 4.264 0.308 0.016 0.085 0.011 0.000 68.884 99.993 11
AK201 10.862 0.081 1.038 10.848 2.094 5.514 0.418 0.435 0.656 0.988 0.028 0.103 0.000 33.064 99.996 69
AK201* 8.496 0.029 1.378 8.594 0.587 0.201 0.374 3.489 0.214 0.005 0.052 0.000 0.004 23.422 99.997 66
AK202 11.080 0.094 0.786 6.020 1.858 6.336 1.179 2.584 5.777 0.046 0.999 0.264 0.000 37.023 99.996 30
AK202* 5.147 0.039 0.882 5.181 0.589 0.000 0.034 1.170 0.385 0.002 0.718 0.034 0.047 14.227 99.998 58
NC4AF  8.418 0.007 0.310 0.303 0.110 0.737 0.055 0.949 0.124 0.005 0.020 0.018 0.000 11.055 99.998 89
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HET15] 99. 998 58% ,
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2.423 18x107° [EAKZE 0. 484 07x107° F1 0. 610 29%
107, B AK201 OCHH TR Th FPPU & &4
S EH R Y 4. 326 38x107° F11.492 03x107° FE(KE
0.342 10x10°° F1 0. 467 45x10™°, AK202 Ff i ik
SHETCERPTh FP°U 55 524590t AT 19 4. 370 86x
1077 1 3. 447 93x10° FEAKE 0. 095 79%x 10~ Al
0.127 25x10°7,

*3 HERRZRRMXKAERAMIERMGTETE
B ICP-MS #ill & R w,/107°

Table 3 ICP-MS results of radioactive elements in vein

quartz purified and processed samples in Ankang area of

South Qinling Mountains

5 22y 238
AK200 2.165 61 2.423 18
AK200 " 0.484 07 0.610 29
AK201 4.326 38 1.492 03
AK201 " 0.342 10 0.467 45
AK202 4.370 86 3.447 93
AK202 " 0.095 79 0.127 25
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e, LTI AT DA R B R g 2 (E = A
45 02021) .

ARYR 3 ASFE b AE D O AU T AT UL £ 24 B
AK200 #5248 2, [R) i ml UL 21 24 B 58
WA 3 2 007 i A UL R en o, 5 A 2l J5
ICP-OES 453 AHW) & (Ca Fe JTTR BIREAR) , AK201 |
AK202 F 5 R IR JL-FAS AT I A AR 545 AR S X
SHERATH W) B, &5 A PR aiaT s 1CP-
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OES K &5 5 (Al JTZE PRI ), HEWT 3 R
AR RE S A D R R Y Bk, G AR alisl
5, 2% A W ¥ ] B a2 R, B R X AK200
AK201 ,AK202 # i 1) Ji it 52 A8/
4.2 FEBREEE

DTR3NS I G N N W TR PN A 20
TEASFRAE 55 2 R Wil b S OB i I B 3R
PGB At 2 A 0 S} rh i A A R — e B > 1A
R AN, ke R T 5 TRAmeE, 4
FIFHE4E (Miiller et al. , 2012)

3 MR A B Al AT R R [R) R B M A SR A
H s E% 4 H,0 F1 CO,, H—EEE N 118. 3~
370.3°C, R} 0.9% ~13. 7% , EAT#H ] W i ()75
JEHRRIE . Zeid e R K A I AR i 2 )
LI ANS = 4lif7 B i NCAAF (& 7a) M HL 8 AT
DIE Y, $R40f5 R i b SR BRI K £ (E
7b.7c.\7d) , ECH SR AR AL AR L

a 4N8§

0.5 mm

SR AL ERE A R EWKER B, /& Na K,
Ca Mg %58 Pk 2% i o6 E 7Y # 2ok U ( Haus et al. |
2012; HE#, 2017), 26 B AR S 07 A &k
PRERSET ), AK200 B A KRB AR AR,
PRAIRTJS Na K JC Rl i o A R, B4l )5 1
Na K TEZE &8 53.054x 107, (5 M4 & &
77.02% , °f LA HZRE & P AR AR el g L
T Na KITGENE, B ARFENEEHRNE,
AK201  AK202 5t 26 B[R B I B AIE, BRR Na K
JUE F R AHEL AK200 FESAIG, (R AT 5 I
SR AR ARG, JBEBE (1 000°C ) K PRI IS S f 22
PR B L R RE RO R A O W B A AR, R 45 /Y
Na K JTCE &9 9. 181x10°° 5. 77x10°°, 435
RS E R 39. 20% 40. 56% , IR FIWT, Sk
FL RS2 AK200 , AK201 | AK202 #F 5 B & 1) 1

0.5 mm

Bl 7 Rz 2 S DX kA el Ay SR RE 1 AU e (Bt )

Fig. 7 Microphotos of quartz sand samples purified by vein quartz in Ankang area of South Qinling

4.3 BEERER

o A4 SR S RS2 A D AR P 2R R
B, (BAESCPR PR alid B b, 6 A% 2% o
8 2R BRABE A PRIME 8 X A 9 S 5 0 7 T LA

J MR I [ P He O R FEE RN, AR SR W
KRR e S ] . (B RESE 20105 Dhil
4, 2019)  RIRIE LA A7 38 247 A [R] 2% i o R ik
ALTIEAAR G, FEFAR T, S RBUH A F Y
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A
= % Gk

41 3

B, 2% 50 0 A 8 LT A RO B RO
(RIS, 2021) . Z5A IS EUE DL X I &
S5O, T LIRS i S A A — R AL

AK200 ,AK201 ,AK202 H£ 5 5 i B AR 4 51
0.113 16.0. 113 13 F10. 113 04 nm’, W& K FFrifE
K H PDF33-1161, AK202 £ 1) i i 2 808 B2 b
WERR S8, ERAWENET, AK202 B 5 KB4 X
BOLPALRN, RAKRFGEFRAZA L, (L
TES RN 27 B B A TiY O R 1Y i 28 R E
o6, GiaHARAIRTE ALLTI TR S FHW T, 31
BH 3 AN T 2R A L2 R e A2 e, iR
mAg 2R, DAY o £k . AK200 . AK201 £
i TR EE, AN IET, 2pih 2 R0
KR P RERIE G, AN 5 W5 31 HoAth ot 26 28 5[]
S Si LR TR ERAE Y, 45 A HAR AR S Al
Ti TR RICH R, B AT R il GELL
¥ 2 B HIE A7 AR, [R5 R 3 e # o T AR
Rl AP Al (AL —Si*) |, S TE R 5] A 55
Na® K" %5 i fr #M2 B T ( Weil, 1984; Nesbitt and
Young, 1984; Gitze, 2009; BR/NF4E, 2011) , s
FEAERR ST Na™ K*LAAAS 22 BC R B e, X
JEAHIIX Na K 2208 & i m i JEE Z —,

SRR B, A% 2% T2 5 I AK200 , AK201 |
AK202 FEFR R IR BN K, 4546 3 MEm X,
HEWT T 2 () 24P 25 L HUE 2 R 4= 5, W7 ff A ok
B aBESE, FERTE N SR T, e it — 2t
BT GAS T, DU RGN 4% 00 25 B Ak B2, 52
A FRHY BT
4.4 ETEX

HIANAEBRFY 4 0 JEORE (B 7R 28 b DX A <) 5
i) B B B R e R M e R Eu 7
i SERPAE AT T LAVE SR 40 531 v A 9 A s (R MRS
2010) o 1 HEZE b B AR A 44 1 0T RN 5 A S P 1 el
12 Al A e JER Y B st . S [E Spruce Pine
X A A A e Y 2 i b, AR
15155 T oy S Ak i 0%, (LT & 2% B P AR
PR (R4 2021) 5 R 8 Y W5 S A7 A0 B )
JESZ R WSS AR, AU A R, A4 TR
JCE ] fi A AT B WOE R — A 3 R
(Miiller et al. , 2005) , {15475 fks Y 4 T R
PR, B R [R5 ) R 4l A O JROR) TR
HMERZ —, 2EEFEN & A ST K2 T
Kir#i-olrH B o R RS R s R A 5%

MBS R, B K IR Azt A AR - AR AR
6B A G s, 200 TR I 2212 19 48 it
e, e s L S i s sl 9 ( EJL—, 2021)
T 25 U 2 B L X3 B 1) 25 35 Bl B ) 3 32 Bl o AR I
VEFRFRAEARIE , (A3 7K A KR R 3L i I B
R IR 7K B8 A (B8 45, 2020) , 32
TS g, SR AT Sio, W IR 5L
SR S I S AR i I T R U Bk A T, A
400 ~ 500°C. 11 13 T 2% 11 T T8 1 A Ik A e 3 1 R
R (H T, 2017), MFEIRE
J5¥E M DX Jik A7 2 Tl B A7 L v g T (X — R, AP
WY BR B B R Z7E 250°C DL 1) o TR 5%
i) 5 o FT BB -5 12 M XOBR BT 3R 5 | /e %) i 45 ot AR AR
JiA G (FRILEE, 2010) , ffifRA7 5 N Ef 2 Bioc & 14
PR IEATIERS , TR DX T 4l (kA S
5 %58

(1) ZREREZR I 2RI PSP 5 1l AK200
AK201 ,AK202 kA S ke b 28 340 Sio, & 593 5l ]
1£99.993 11% 99. 997 66% .99. 998 58% , ik F|fE 4l
AR R EOR  Hd AK202 A5 B4 5 RN
FR A S R ECRE, BTN T Sio, 4l FE =99. 998%
(ANS8) 1Y 5 2l Ay B0 o it 1 i o

(2) 204 AR B | ks 24 I A PR X
B 5§ M DX kA B o 34 AR R IR BE s, g
AL A FEE M R (£ Na K JTR),
FEIRZ (AL Ti \Na K JGE ) , 400 WIsE N,

(3) MZERYER PGS L X B & maia
e JURE I T M T A5, R R R R A
G LIPS PR Al 2 AR i X B A 8
L1 v 4 D SRR T R

it ALH SO AL 0K TR T
PEBAAFETFALTREVALR ERR
MR AR, 6HERA TR TIERHLA
NI B 5 4, AR R EM R, Fou R
AL 4 FRAL R EFE L
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