o5 2 1
2023 4 4 H

R 58 A No. 2

Conservation and Utilization of Mineral Resources

Apr. 2023

B T S A TR KA B T E 0 MR 5

BER, ERF AT AT, SRR, A &%, R

1o sRDCHE TR IR S 35T TR Be, Wit ©IL 430070
2. W EM T SWEE A E AR, BIdk 2t 430070

FESES: TDI1 CEAFRIRED: A XEHS: 1001-0076(2023)02-0106-06

DOL: 10.13779/j.cnki.issn1001-0076.2023.02.016

TE DIPTSR R SR AT e A FGE X 4, ik XRD . XRF. EPMA |, )62 8 i S5 BRI iR R HEA T R G F5E .
GERRN] A TP IBLE IS Y Si0, &l 84.54%, AR F20 Al K, Na, Fe &5; # ) EEN A5, A a P A, 81
KA BBl () B4 o (i 6 S BABE T R 2T 20 R AR S5 ) SAARRD, AR MU RRL S 70%, & B bk
i 30%. A BEPRI AT BE— P N O RE R RBOATE . AR R AR AR RS L TRCE AR AR R 3 2
SR, DR IR A BRSPS (1 77 28 MPa)hy 8.5%, F-34ERIE N 0.72, - R 0.68, U 4 30.25

FTU, 1 A ATl I S bR v
KR RRAID (9% T 20 W Aile2s K4

51§

KR A YD J& —FhAE B SR B A )12 (9 R ot Ji
b 22—, fifg i o R R Ak R ROREES Ay . AT A
o MR BERETEIR, KR A HAT I BR B 4. i
AR, AR R T R R, R e e
SR R B RS | B AT R R ALY, A
R 24 R oy 5K 22, S 4l R ME, RAR 0 9w 2 HIVE i
WRUEE | 3D FTEIRD | A ik SR A = e B 3R
PeI A5 BE AT A K, A 5ib i SR B i K,
WA TE g il 30 E A AR A B FORHE FE R AE 140t /2
A I S5 Ak SO DR QE A R ek 2L, R T A A
AT T AR DO RR R R A S b A 8 4 I FH i 55 o

75 e AW L [ A0 SR S A Bk Y R R AR A b
JERE R — g —RIEA A T2, 70 C T
fig 3=t 30 min, 3R 13 SiO, &% & 4 99.35%. ALO, & &
9 0.25%. Fe,0, F5 -~ 230x10° A1 . ok i
S50 D) A DTRR AR KSR A b ok JRURE, SR U 4 — 48
VE—r P — I — W RS T 20, IR13 T Sio,
TN 99.68%. Fe,0, 7 1 4 0.0076% 11 1 3% 15 H
A= g o T SFRCAE X R SC B IE A R it
IR 5, £5 8 o3 BTN o 2 A SR 35 11 5 i 26

Y FE EHA: 2022 - 11 - 28

WA B L2 2k B, O By B, Al S Al
LR IEURE, ATAE i A SR OB AT IT R AT A
22 AU AL A SR A IS, X T A T AR AR
AT IRP B A5 SCRREEA 18, M HLOG T RIR A1 e td
M1 T2 Y i 580, Hil 29 1T KRR A Sewb It
KM

AR SC AR DY T A DA B R AR A b X R,
RGP AL A iy B R IR RE L BREE | i
JESERHAE, I X HN AT ZR B PR, B AR D [R] 2 R
IR IT KA IR BES%

1T REER 5

1.1 RBER

SR A B G 5 b AT I AR T RRR SR Db, R AR,
VA R U TRy /A i €N B U A U R
B IR AE 65% B MR T #UE 5 min, 73 400 r/min,
B8 J5+0.105 mm Kz A SRR NSRS T T
PR/ 20
1.2 R 28

H A F ik 2 2 4 A 72 A9 JTSM-IT300 7Y 49 4 e

TEE B B (1996—), B, TP EMN A, W05 A, 8 NFIESED W T0F5E, E-mail: 1446934197@qq.com.
BEES AT TA(987—), B, v XA, W+, @z, A S0, TENFESET P 50k MEHE &85 9+ B A B9, E-mail:

renzijie@whut.edu.cn,


https://doi.org/10.13779/j.cnki.issn1001-0076.2023.02.016
mailto:renzijie@whut.edu.cn

5 2 ]

JE M B, 25 Bk VY ST AR DU B IR A Setb T 2 Wy b + 107 -

T W AT B I X-MaxN20 BEIY; H A4 /A =11
D/MAX-RB HUEHE X FFERATHHYL; 57 >4 PANalytical.B.V
A PE ) Zetium B X GRS H A FREA &
FEAE = XA-8230 HL T HRAET A AT AR 1 SR 2
F] 4 77 ) DMLP-S8APO 5 /) b 13 % S 57 44 i 1ol 5
Sk TR A BN A AR = A R X Al e -

2 ZR5iti

21 LEHS S HER

K H X BTG AT RE AT A2 i o3 o3 B, 45
RLE 1. R LA, GRS EZEE SN SO,
84.54%; H: K N ALO; 8.55%. K,0 2.37%. Na,O 1.80%,
HA TR S BT 1%, A ER S, 220 R
il A B LR
Fz 1 AP 1%

Table 1 Chemical composition of quartz sand
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Fig. 1 Phase composition of quartz sand
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Table 2  Grain size characteristics of quartz sand
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Fig. 3 Morphological characteristics of quartz sand
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Table 3  Statistical results of sand roundness and sphericity

TR H Bk B B2 TR H Bk B 2
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Table 4 Sand performance test results
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Ti Kal

TETS WU B b, AR ) K B AN TR) 5 21+ B
JRE—FER R — DY) . 456 K g s ]
A (1) 8 1AL Fe 5, SiA /D SigoE, oA %
50RO A (2) 8 5 Ab 4R RE N IR TR 20
1:3:1, % /b Ca, Fe LR, WERIZPEMRK f1;
(3) 45 8 &bk Si FARAL, & /b i K. ALJTER, Woh A g
H5RAMRAM; (4) 45 94 F2 R Si. Al 55 % Mg,
Fe JUE, M KA MR Bbd FEKAT Y
NERK A RO o B RGeS A%, S
BISCas B—2, B AL TR A =k, mig
G, KATETRA . kW, Fe A1 T ARG 85 H,
Na fEfE TR A, Mg FET otk Caff e TKA
H, Ti A AE TR ()

H & 4 v Sy ALSE TR I AT A, 25 240 R

AiKal

TERD R 3 A5 R 505 AL K, Na 2420 & 4 T30
Fr B AP, 3 A 4% 0T A KA TR R Bk . Fe
T B LA (0 ) e B AE A i v, mT 3 O R 3 2 B
LER AT Fe IR YL IE sUAFAE, 45 T ARAF IR A ks
W, 3R> R T BRI 2B
3 RRERFNAIFH

(DY 95 A SERb MU R 30.25 FTU, 13
[B] 35K FH 3K B2 121>0.60, A FR 28 B2 1.51 glem’, PRI fiff
g 5.7%. W E N 2.64 glemt, W iR () F) 28 MPa)
J 8.5%. M SY/T 5108—2014 47 i KRS AT\ A5
HE, A K IRAT BRIV 70 S5m0 T e 2 S
FR,

(2) XRF Hl XRD &5 % 3= B, 20k o 5 19 A 0



* 110 B PR S 2023 4
R 5 OREDS T YRRERE > Hr (B350 %
Table 5 Energy spectrum analysis of each mineral of quartz sand (mass fraction)

LSS MgO Si0, ALO, K,0 CaO TiO, Fe,0, MnO, Na,O &iE

1 0.00 4.19 0.00 0.00 0.00 1.42 94.39 0.00 0.00 195 IR B IR A
2 0.00 67.95 20.32 0.00 1.95 0.00 0.00 0.00 9.78 FHE A
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14 0.00 66.20 17.14 15.09 0.00 0.00 0.00 0.00 1.57 N
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Process Mineralogy of Natural Quartz Sand Deposited by River and Lake Facies
in Shaanxi Province

TANG Tengwang', GUAN Junfang'’, REN Zijie"*, GAO Huimin"’, LIU Menghao', SONG Yuhan'

1. School of Resources and Environmental Engineering, Wuhan University of Technology, Wuhan 430070, Hubei, China;
2. Hubei Key Laboratory of Mineral Resources Processing and Environment, Wuhan 430070, Hubei, China

Abstract: Taking the natural quartz sand of a river and lake deposit in Shaanxi as the research object, the quartz sand was
systematically studied by modern testing techniques such as XRD, XRF, EPMA and optical microscope. The results
showed that the SiO, content of the quartz sand after desilting was 84.54%, and the impurity elements were mainly Al, K,
Na, Fe, etc. The minerals were mainly quartz, and the gangue minerals were albite, potassium feldspar, sericite and
hematite. Under the polarizing microscope, the sand particles could be mainly divided into lithic sand particles and quartz
and other mineral monomer sand particles. The monomer mineral sand particles accounted for 70%, and the lithic sand
particles accounted for 30%. Debris sand could be further divided into quartzite debris, flint debris, mica quartz schist
debris, quartz sandstone debris, phyllite debris; the monomeric mineral sand particles were mainly quartz, with a small
amount of feldspar type. The crushing rate ( stress 28 MPa ) of fine sand after scrubbing classification was 8.5%, with the
average sphericity 0.72, the average roundness 0.68, and the turbidity 30.25 FTU, which met the standard of proppant for
petroleum industry.

Keywords: natural quartz sand; quartz; process mineralogy; oil fracturing; feldspar
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