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Table 1 Main chemical composition of the raw material

b

Si Al K Na Ca Fe Mg

LR
b 31.72 7.69 8.12 1.65 0.22 0.10 0.032
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Table 2 Main mineral composition of the raw material
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Fig. 1 XRD analysis results of the raw material
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Table 3 The weight loss ratio of the raw material varied with
different roasting condition

K% be 1 K BRI E /g BRIGEE g BER R /%
600 'C, B HLKTHE g 50 49.83 0.34
950 °C, W HLA: bE E 50 49.72 0.56
1200 C, & HAE b & 50 49.65 0.70
600 C, ‘& B be 2 50 4934 1.32
950 °C, “ HLKE be & 50 48.87 226
950 C, S AbksbE w 50 49.64 0.72
1130 °C, S&fbhrss w 50 47.94 4.12

— MG, FE 950 C AT AT A ALKE BB FE A
O H R i T AR R R AR R W AL e HL AR AT K
VEADH B RE s 7E 1130 °C 254 F gR AT S AL RS Be ke
) 2K R IR B 4.12%, 1 TR 50 lORHE 1200 °C 4%
R AT R R e HLR IE AT 7K T Ah BEAE A 0.70% 1)
X RAKE bets B HEA T4 0, 15 B A 25 5
Wk 4 fin. nTLLVE B, AV A ERH e, 2008 S 4
KR B ED TP Y K. Na & i ¥ BTG, Siy AL &
A P, A T R AN R, R T EEA
AP AT R, AT DA ) 2R T B A RN e - 4
JETE SR T 5 SRR A B A, =R
Fax s e BT R ALY L, EARE T, KA
1) K. Na FVaU RN, A== S, JF 8% i =<
A&, NI FBUG HE K. Na & 508 B AL, S 8508
WA TR REE R RE, 558, FF 1130 C ilRE &K
PR SFEAL KRG FE i RE b KB DR Y 8.12% B
R3] 6.70%, Na 75 5 M 1.65% AR E] 1.15%, 3 10 B 5
R ACRS PR BT, A R TR T A KL Na 193
AT %, 3 AT RE 2 R T 5 v R, A R T A R
N A T B S A P AT T Y 25 R, AR T R
g
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Table 4 Main chemical composition of roasted product after
roasting in chlorine

K5 be 4 1 Si Al K Na Ca Fe Mg

950C, FAALKibe 3342 808 794 159 022 0.10 0.033

1130C, & fbA5be 3449 833 670 1.15 023 0.07 0.030
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Table 5 Main chemical composition of leaching solution in
different leaching time

w2 B ] /min - Sj Al K Na  Ca* Fe*  Mg*

30 554 248 038 050 6580 27.84 1242
60 595 265 039 054 6982 2992 1424
120 6.53 275 043 055 7111 2654 1436
240 820 299 072 060 7920 3634 1195
360 9.08 285 072 056 70.60 30.52 13.00

o BRCa, Fe. Mg# & B Amg/LAh, HAx Me/L.
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2.98 HArm.o
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Table 6 The weight loss ratio of the raw material after roasting and leaching process

%' K58 % A K B A =R E % KB AR B R TR %
1 KRB A i PR R B 56.67 56.67
2 600 C, BB & PR R B 56.50 56.84
3 950 °C, W ML be f HGR IR R 57.05 57.61
4 1200 °C, ‘& HLK% be i PYRMRER 58.95 59.65
5 950 'C, H HLKE be & PHRRMRE N 56.10 58.36
6 1200 °C, & HLAE B = PRRRERE N 56.30 —
7 950 °C, ALK e f HGR IR R 54.75 55.47
8 KiEbek A 7 SRR 5.10 5.10
9 1130 °C, SFAbksEe 7 ZHERE 2.47 6.59
10 KiEbek A 7 YR MR R 56.95 56.95
11 1130 °C, SAbksEe 7 SHRIRMRE 66.15 70.27

FERAE, M T RALHR 6.59%, T 1E = IR RIA £
NI, AT LA F) 66.15% (3 2k 241 70.27%
R EH R

AR LA, E 1130 C &M TR A RS T &
s be, SR R = JOR PRV WA R TR, AT L
3 f i R e+ VR TR R HE R GA F] 70.27%,

MR A BER R RO e
7N TR B AT IR M A% A TR AR 6] T 3R B B R

AR BEFNR 2R AT, o 3R A 1 2 2 kit
ARz, 358 AR XS TR A IR U R B B BR R, 45
RN 7 PR
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Table 7 The removal rate of main element in raw material after roasting and leaching
ETRES S el B /T 7K Bl & Si Al K Na Ca Fe Mg
1 KB A w 62.07 78.25 50.85 79.25 74.40 48.00 75.63
2 600°C, H KT AE i 70.11 89.45 13.15 87.71 83.72 76.26 95.95
3 950°C, H HKF R w 64.80 91.46 33.75 89.47 82.08 61.43 92.05
4 1200°C, & HLA% be 7w o 66.86 85.47 36.99 89.97 92.11 70.54 82.35
PR =
5 950°C, H HLKEbE i 63.31 83.86 42.10 80.57 73.50 73.35 100.00
6 1200°C, & A% be = 57.75 83.35 30.25 88.61 90.86 67.66 82.25
7 950°C, A IbkrHE w 51.60 81.06 41.76 82.73 75.71 63.49 67.99
10 KIGREK A 7w =Y0R 49.77 70.83 66.81 71.56 72.60 71.59 87.35
1 1130°C, 4 fbksde 7 i 152 65.43 79.24 81.03 86.49 82.43 80.97 76.77
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Table 8 Main mineral composition of the raw material and leaching residue

ETR) B pag s G Rpa) A = hE J7 SRE B A #HRA W41 A
1 40 14 30 — 14 14 — —
2 53 — 4 — 39 — — —
3 50 115 — — 35 — — —
4 AR 70 10 1 — 18 — — 1

2 5
5 55 16 6 — 18 5 — —
6 58 9 1 — 30 — — 15
7 47 33 — — 17 — — —
10 B3 45 49 — - - - 6 -
1 i 2 il 60 40 — — — - - -
JEEL 17 48 32 3 — — — —
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a SEM results of the raw material
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b Roasting product after roasting at 950 ‘C ¢ Leaching residue of 950 ‘C roasting product
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d Roasting product after roasting at 1200 ‘C
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f Roasting product after chloridizing roasting at 950 C g Leaching residue of 950 ‘C chloridizing roasting product
2 RIAZRAE T R DRI v A B BT
Fig.2 SEM results of roasting product and leaching residue by different conditions
R 9 AL PRR D FIR I EPMA 73
Table 9 EPMA results of chloridizing roasting product and leaching residue
TLHE fir 0 K Al Na
Spot 1 46.76 25.02 6.08 10.20 1.30
%
Spot 2 42.69 21.76 10.86 8.04 0.83

AF T 10.86% 1 KT & &, K FH K A
(K,0-ALO;-6Si0,) ™ 4 v ¢ i 43 LU 1T 450 9 K ot
2 14.66% WU HLIE & 5 o X ULUITE S A KT B #E
KAT YT K o Z AN G, RSB R,
AR Bt KA PR K o R B — 5 B BER L
F iAo, B E R R K TR & TR K &R, 1T
DA 7E S A B i e b, [ R A iR 2R K

JLERAFEN—E Wi bR, (E A7 BORL N B A 1 Hh Y KT
FIBEERACRAT R, R K KA 5 Y ERR R S
RIS, IR KB B A BT ) R B B A
DAL, ¥ i A K OGRS i i TR K uR & i

3 &k

(U)X AT JRURFEA T ML be, 65 0 AN K R A5 1
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TR R, T KA R K B R R, 183 70.27%,
BR A TE S gl et gl AR T, SR FANZ B AR ST L
LKA BR A BRI AR AR

(4)XRD 1 SEM 3 #r & W, KA B b R iR vk JiE
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Leaching Properties of Feldspar Associated with a Granite-pegmatite Type
Quartz Mine

LIU Hongzhao'****, LIU Lin"****, WANG Wei"****, CAO Yaohua"****, WANG Hongliang'****, CAO Fei"***’

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;

4. Key Laboratory of Comprehensive Utilization of Gold Resource in Henan Province, Zhengzhou 450006, China;

5. Key Laboratory for Polymetallic Ores' Evaluation and Utilization, MNR, Zhengzhou 450006, China

Abstract: The feldspar was one of the major impurity mineral in purification process of high purity quartz. In this article
the feldspar which was separated and enriched from a granitic pegmatite quartz ore was selected as research object. A serial
of comparative studies on leaching effect of the feldspar or roasting product with different treatment process including
conventional roasting, chloridizing roasting, one-step leaching and three-stage leaching were conducted. Finally, the roasted
product and leaching residue were characterized by XRD and SEM for finding out the mineral transformation
characteristics of the feldspar in different treatment process. Leaching results showed that the maximum weight loss rate of
70.27% which means the optimal leaching effect was obtained, when the process that the feldspar roasted in chlorine gas
atmosphere at 1 130 C followed by three-stage leaching by 15 g/L HCI+5 g/L HF mixed acid solution was adopted. Results
of XRD and SEM analysis showed that the K element in feldspar would partly be gasified and removed by chloridizing
roasting. When the high concentrated mixed acid was adopted, the mineral structure of feldspar was easier to be destroyed
and the higher leaching rate of Al was obtained, but the leaching rate and removal effect of K was limited by cubic
silosilicite phase which was formed newly by K™ and [SiF,]* in the leaching process.

Keywords: feldspar; high purity quartz; roasting; water quenching treatment; chloridizing roasting; purification.
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