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SN 99.00% HETFE] T 99.99%. 51 4] % R [/ 7 HBIXH 9758 137 022 013 007 004 003 0.03
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SiO, ALO; K,O0 Fe0, TiO, CaO MgO SO,

GSIXH 9854 032 019 018 004 007 - 0.05
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Fig. 1 Principle process flow sheet
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Table 2 Different quartzites ball mill mineral rate statistics
T T 208 Bt
R 0.6+ -0.6+ 0.6+
0.1 mm ~0-1mm 0.1 mm ~0-1mm 0.1 mm ~0-Imm
as 17.58 5.36 63.93 13.13 81.51 18.49
F F%z . . . . . B
HB™ % 3749 12.74 46.32 3.45 83.81 16.19

1 2% 2 WAL, FEAH R A R 25 1F T, HB IRRE i i
J7—0.6+0.1 mm Fi 7 =FN 37.49%, GS XL 0.6+0.1 mm
L= RN 17.58%, 7R T 38 A1 T 1 B AR A 4
KEFSGEW 2.2.1 /N o Gd Z RN 5 M & 0.6+
0.1 mm B2 ™ AR T, HB X AE Jy 83.81%, GS i FE N
81.51%.

XA J5—0.6+0.1 mm b7 9317 8 X 5, wE ok
Sclb: B R R 1.0 em/s, Bk 3085 K 200 t/min, 7
YR Ni SR EE R 1.4 T, REEBCECN 3 B, 45 a0k 3,

F* 3 NEATEE WL YRR

Table 3 Comparison of quality of magnetic separation products
of different quartzites

FRER A R Fe,04/(ngg") KW Fe,Oi(pgg’) FEH Si0%
GSik ## 1813.06 442.23 99.21
HBIR 1331.01 240.59 98.13

% 3 AL, TEMRIREE 45 7F T, M Fe,O, ik
A, HB i H Fe,0, & i tH 50 111 1331.01 pg/g P55
240.59 pglg, B4k F ik 81.92%. GS iXFE Fe,0, & il
JE A T 1813.06 ng/g % 5 442.23 pg/g, B 2k K 35
75.61%. i B R T 25 o HB 38R A9 Bk Bk R0 ZE AR
TGSkt . M SiO, FH KA, L W4 1E /5 1Y HB ik
F5 GS i FE SiO, & #4341 99.21% 5 98.13%, 1
EERAN )R

45 R
Xt R0 S B AT SR BT, T I B m B AR A
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REEFRKAT Y, FREFM N 1 ~3 Bk i+ =
JHe VB kg J WAL 39 2 37 35 2 B, pH=2.0~ 3.0, 4l O30 75
SV 300 g/t, JH3E 2 min, PR ERTE] 3 min; 4~ 6 BLIT
Pefii A HK-1, HK-2 IR A iR i i i KA, pH=1.5~
2.0, i WA N B 45 A 30 L, JE 2K 2 min, VR 2 AT
[A] 3 min, JAEE55 LK 4.
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Table 4 Comparison of quality of flotation products of different
quartzites

LRGeS e/

TR % Fe,Oyf & /(ng'g’) SiOF & /%

i xn 91.48 396.35 99.44
B 1(=t) 383
GSilH: X
BH2(KA) 469
Bt 100.00
i xn 92.42 198.71 99.29
B 1(=t) 087
HB;

BH2(KA) 671

St 100.00

HME 4 A, K2 BFEE, MBI =R,
GS IR FE 1T 1E = BEY 77 325 3.83%, HB i FE 2 0.87%;
TEHE K A R YT, GS i 7= %0 4.69%, 1 HB ik
BET=RA 6.71%. M KEH Si0, & 0 M, GS ik #f
SiO, & &~ 99.44%, HB i # i) Si0, & & 4 99.29%,
GS i1y Si0, F w42t 1 0.23 A 43 a5, 1 HB i A
1) Si0, Fr s T T 1.16 H 4355, HB iR 2 4 3 R
A, ZaRlVERE S HB iR Fe,O, Fimhy 198.71 pg/g,
GS i FEh 396.35 ng/g, —HBRYE DN 17.41% 5
10.37%, Ui ] HB i FE 77 2L BR 2k L T GS ik, (1
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TR PR T ST XT b — R —T7 e —
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AN, PR T A PR B S A AR TR, FH B £ 434 10% 1Y
TR, BRI 1 1 3 7RR . RRIZIEEE N 85 C,
iRz i) 8 h, —F Ayl in 4 R an 3k 5.

& 5 A AL, X HB K FE M R IR 1R T 2 K50 1
Fe,0; & 143 7 4 122.81 pg/g Al 124.73 ug/g, ¥t GS ik

x5 AFAYEATRIZRT Fe,0, & & /(ngg")
Table 5 Fe,0O; content of different quartzites acid leaching
concentrates

FREMA BREN WME—IFE—RE R
GSi £
HBik # 198.71 122.81

kvt — MR

442.23 112.99

396.35 114.31
240.59 124.73

FEPI RN IR IR T 2650710 Fe,0, & iE 20 W M 114.31 pg/g
11299 ng/g. FIFERIIRIZ AT T, GS A EREE A 5)
B 71.16% 1 74.45%; HB & Bf B3 2 R 0 38.20% #il
48.16%. 1525 R UL NG Z I AR all, RE RS B
PRI 5 PR A1 BRERR AL, Fe,0; & i iAH] 120
ng/g 7E A o [ IE GS A BR 2k 5 R T HB iR, Ui W
GS i 1Y Fe,0, 7 by il id R ¥ 2Bk, 4878 GS 1 ke
Fe MIRAFIRE S GB PR AEAEZE 5T .

(2) TR R R 5 % T 158 4 2R 1Y) 532 Wil

HRAER 5 S5 IR, W 4R Al 0] R 45 RS AN K,
DR MR PR R IR B4 I RE RS B R AT BR K, BRIR I B
85 °C, BJ[H] 2y 8 h, FRIZIAI LRI K 6.
R 6 A HEAT W —BRIR W) BT L
Table 6 Comparison of quality of Magnetic separation -acid
leaching products of different quartzites

R T2 GSifk #¢ HBif #

10%5 1% % 12 )5 Fe,04/(pg-g ") 112.99 124.73
1%HF+10%5 i 2 12 )5 Fe,0:/(ug-g™) 58.62 79.46
1%HF+10%% i f2 ¥ J5 15 7 Si0,/% 99.68 99.65

% 6 P IR 5 #A 5 R A BRERSCR,
Fe,O;, B IR = 80 pg/g LI, GS iIRFE B EAL .
RFRAVEHT GS il A BR 8k % R 86.74%, HB i FEBR
BRFN 66.97%, E— 4R T A A+ Fe TLHE K
IRAFR S AR F . Ll IRFR IR IZ WA A 9850 Sio, &
150 °A 99.68% F1 99.65%, ik F| Ak B 3 FH 0 it i
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£ 0.1 mm DL T B, A7 5 5K AR 2SR IR 97.4% A 4
HB £ 3R AR LE 0.1~ 0.4 mm 5 74.38%, A 26% Z& 47
AR AE/NTF 0.1 mme 248 A 8 3] 0.1 mm DL T A,
A1 T PR B FE A 89% ZE AT o PR AT TLA W Y i
B A, Hoh HB G0RE i 25 R0 B A4 T GS AR
O, X R T 2.1 /N T R 5 HB A 0.6 mm
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Table 7 particle size dissemination characteristics of different quartzites

GSTiUk. %t  HBWEUR. X  GSWURECE b HBWCK 805

ki 4% /mm % % = 5% e GSHrfii /%  HBOMEH /% GSRB4 i R /% HBR BN /%

+0.6 0 0 0 0 0 0 0 0
—0.6+0.5 224 0 224 0 14.93 0 14.93 0
—0.5+0.4 5.97 0 8.21 0 19.91 0 34.84 0
—0.4+0.3 12.69 3.31 20.90 3.31 21.15 11.81 55.99 11.81
-0.3+0.2 32.84 14.88 53.74 18.19 27.37 26.57 83.36 38.38
—0.2+0.1 33.58 56.20 87.32 74.39 14.00 50.18 97.36 88.56

-0.1 12.68 25.61 100.00 100.00 2.64 11.44 100.00 100.00

Mt 100.00 100.00 - - 100.00 100.00 - -
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TSR, AR X T o 7 b ) A R AR A A,
B GS i{HEA & Fe & B8, HLUFRI BT o5 L BiA =,
FEOLRLE RS 2 T HB Xk

GS AFE T 48 2 B: 3 B AH L HB XA B, T HB

b THE I A 2E(Q), A YRR A &%
BRA k@)

x50 (=)

BEW

A SR RSB R
H)), AEEEE (R
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%
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B Ry

£ ARSI AR (Qy), KiIMZZ
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Fig. 2 Polarizing microscope photos of GS samples ((a) ~ (f) ) (Q-Quartz, H-Hematite, S-Sericite, Z-Zircon, R-Rock)
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e AT MNAK) x200 (=) FATTORLIR) & BANE IR LA 2k (H)
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Fig. 3  Polarizing microscope photos of HB samples ((a) ~ (d))(Q-Quartz, H-Hematite, S—sericite, Z—zircon, M—muscovite,

K—amphibole, P—feldspar, R,—Rutile)

REPEHE B KOS5B LMK A, X
T A AAETE I = BRI GS IR EERY B 7R N 3.83%,
=T HB BUFERY 0.87% MR A™ /™= 5 78 1% BE K A it 2
o HB AR TR IR A 77 %R 6.71%, =T GS il
4.69%. HF AUBRAEFRK AT, M HBilFE K A&
AR, VR BE AR K A HE BT HB R AR SiO,
FEARTIE S R e T BB R o S 3 T
2, RIREVFZANBWNE Fe B A4k, LIRS
5% ZE A A B KA IR E K L Fe 2407,
XL Fe AT LLIE o V7 0 7 ik L B, (#7453 HB iURE 77 1k
Bk T GS R, X5 2.1.2 /N R ZE SR AW A
H T A B (it A b B AL A, KR Fe IAE T
YRR A DEBE A R LB T, #E-0.6+0.1 mm K7 % N X
DA 5 77 356 T e 2o B, S0V P b 1) A A VR BE R
PSP NN

GS R TP Ak g B4 A R 22, LA 1Y
ZE 2, KR T Mt A% BRI, GS i
Bk gk R 2 0T HB URE, 72 A HF J5 58 2,
HF ¥ fif 538 43 40 0%, 11 24 B b 10 28 2 1 55 4% o O 4
Hi R Ok . DA 38 A V2 K LR 1T I 3 X TR

R AR AR I IC R RS2 th TR P A T B 3 A R TR
PR T W) o o o i A 0, R e R R B A1) B Bk 4 )
TE PRI I —FE BEAR b 3t LBk

3 &k

(1) GS IAFES HB A Al 3l 2 B i — i 4> —
VBTG 1 —TR R T2 R 4 i 45 B Sio, i i
99.68%. 99.65%, Fe,0, % & N 58.62 pg/g(GS) Al
79.46 pg/g(HB) M A1 kG 7, W 2 DG AR B 35 FH b Fm o
Ho GS BUFEFERE L | 1R IE T 25 WMRE B BR R 2 31
H75.61% Fl 10.37%, 25 T HBi& # 1 81.92% F
17.41%; FEIRIE T 24 BRI IE T HB i, SefE 4
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(2) PRPIAAE I 2224 T34 Al Fe, K. Ti %,
A EA T 225, GS AR R & 2k o i, Uil &
Pka T Py Fp 2 f G AR, GSIAHETH RS
L M HB I A F KA s e KA,
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Table 8 Mineral composition and characteristics of different quartzites

R S GSH A (E2M Fa~f) HBA i (E3 M Fa~f)
o o e e T, RN MR, £ 554 94, 4 A fi
e TRLAHF19, A RCRLP 3 7 900 3 A K
o~ LAY (=] =z o xR I I\ ¥ . e \'f‘/ﬁ — .
i (1) G MBRAR, (2) Bk sk mamgy Sk, MNP (1) ATSEGR R 0.1~ 0.4 mm;

Y AR A SRR ] A A ST, X 2 S
/NTF0.1mm, K22 5E 1] 43 A BY) E R A A0 5

T, k. KR R, B T PR
1 Bl 58 A 3R 4> A . B AR e K 0.033 mm, f /)
0.005 mm, — % 0.008~ 0.020 mm, & 1L 1.5%% &

Hzafk (BaEE)

(2) 4R R0 A JE LRI B B SE SR, Ak
B /N T 0.0 mm, H o GSIRRE 41 br 7 S 4E A i o i
Lt HBIR B 5

T, Fik, 4Bzt A 54 4£0.005~0.010 mm, —
JBEAE0.015 mmZE £, & R 1%AE A
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KA REmE, R, TIRRRRFG, At bl
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Table 9 Major impurities occurrence state of different quartzites
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Beneficiation Difference of Quartzite Mines in Two Places
LIU Menghao', GUAN Junfang', REN Zijie'?, GAO Huimin"’, LIU Zhi', TANG Tengwang', SHEN Yanxu'

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

Abstract: The quartz from Gansu (GS) and Hubei (HB), which were generated in different ore-forming conditions, were
used for the comparative purification research by the same beneficiation process. The reasons for the different purification
results were analyzed by XRF and Polarized Light Microscopy. The results showed that: (1) The products with SiO, content
01 99.68%(GS), 99.65% (HB) and Fe,O; content of 58.62 ng/g (GS) and 79.46 ng/g(HB) could be obtained respectively by
crush—screen—grinding—magnetic separation—acid leaching process for the two samples , which could be used for
photovoltaic glass production. (2) The iron removal rates of HB sample in the magnetic separation and flotation processes
were 81.92% and 17.41% respectively, which were better than those of GS samples at 75.61% and 10.37%. Because the
iron content of HB sample was lower than that of GS sample. What’s more, for the HB sample, it had more free iron, and a
larger amount of iron impurities were stored in sericite feldspar and clay minerals, which were easily removed by magnetic
separation and flotation. (3) The iron removal rate of GS sample under the best acid leaching condition was 86.74%, which
was better than 66.97% of HB sample. The reason was that the fine—grained quartz population in GS sample contain was
bigger than that in HB sample, and a large number of iron—containing impurities such as white muscovite and sericite were
endowed in the population fractures, which were more easily removed by the acid leaching process.

Keywords: quartz; purification; flotation; acid leaching; photovoltaic glass
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