30 &% 10 41
Volume 30 Number 10

TERERERFR

The Chinese Journal of Nonferrous Metals

2020 4 10 A
October 2020

DOI: 10.11817/.ysxb.1004.0609.2020-37818

tEEl &y MRES

HHERBETHEM

RAZ 2 RRH 2 F

A

1,2,3 O 1,2,3 ¥ 1,2,3
AR~ SR X

(1. J"HRERR BRLGERAEBART, 1M 5106505
2. MBAEREEEEMHEZRESSLIEE, I 510650;
3. JTHRAEW R RS R E LR E, M 510650)

B AR B AR B A SRy S A SR, R RIRE R R iR R — 2R W) . 3 3d XRD.
X XRD+ SEM Al EDS 734, SEHUXACH @A S A A & AL P s gk illnl. 45 5RKM . 2%
W R AEAEA RIS 6 R AL SR, IS Z ARG R KN ER AT AIAS RE AR — AEREIE S M BERR . —4ERE
MR ISR . =R ES MR ERT . SR E TN AR 20— E . Ehim T
NE AN = KRR TE S AR Y AR v, HRANER IO 1A U, SRR Y, RS A AR
Yirb & B BOR: FRPRER KN ERD R A AR A T R A

KEEIA): AN WA, @ik BREST; MG EE

SCEHRES: 1004-0609(2020)-10-2444-13

hE %S P579; TDIS

WHERFRRERS: A

AT 20 HFR, IR A AN L R AR A T
JRERARZ TR B @A b R A 0 S A BT 7T A
IS RN R TSR, £y
W R AR, SRR E AN SR Y. mT
AR EER YRR . SRR AR .
A BAREE AE LR i, PRI A X 3 AR —
EARET YIS E MR dEfT e R — MR ET .
RBLFRE AR R ERAT,  H AT R A B i 4 b
EREM 0, EEREWEMER, 5 A R RrE
WA, . B SRS E AR EET. &
A HIFFERI, 1Z0 82%4R I 13% 1A IR A7 T4k
BRA A AR TR R L BRI RN
—HEAEIAATI " . AR S AT TR
U, A SCHEVENRT ST AL AT 80 R AR P i ol
FANT YIRF AL LA _E, EMIRABE O 4. H-
BEA MRS A A R

1 XBEAFHEMERRE

&2 EJET RALT ST 1L B )

W B, i A ORI IR, IR FEAR Bk
W AR B BEEERT M. TR RUER-EAR,
JRFEGIR . IR E R & By WA &R A
FAY Gy TR A A EAN A, MR 1700 m 2 B2
REGT A, RN BT AR E . RS
FEAUT, SFEEEPT . B MRy 1A
BB AL IE AL, 7E HoSO4 AT Fey(SO4)s ITEA T
I A AR R B A B AN S IR & AR AL
A, T2 300 ZOKIEMT, AireiEa.
W, OH BEREEEN,

FEMCR BALE &0 0 X L3 En A, Rtk
SRS Au 230 git, Ag 46.35 g/t, Fe 32.27%, Cu
0.35%, Pb 1.00%, Zn 0.33%, Mn 3.18%, CaO 4.29%,
MgO 2.31%, AlLO;4.13%, SiO, 16.49%(JFi &> %1).
WA R Y SR BRI BRIR SRR
A, N T HERR T IR T, R SR
BRI . ARWFFUAER A MLA S0 R4 R il 4
ACERT DR A AN AT 10 6 A X XRD 43 #r (1 2k
fili b, ARAE AR P AR DT R 2 _EIARFAE LA
SR SRR RRE, WA AT
T DX SR (Rt A o 7 B R SR B () SR R 0 A ot

HEHEWB : | RARH S 65 K5 K fe 71 i v & B 4 9B I0H (2017GDASCX-0301); 44 B HRI % B i H (2017B030314046)

WHsHE: 2020-08-04; f&iTHEA: 2020-10-12

BIEES: B, $UZPEHTRAEM; Bif: 13602797923; E-mail: qxyysy@163.com



2530 4558 10

RR7, & WEST Y S ke R T 2445

Bl 1 s, HABERH VIR 77 1k R ) o Il XK 2
AT SAFEM 34T XRD K0, SRAGFECERD
FafPERn™ BRELH . ENERNT. AKEVERT RIS RN RE
an AR AR ZERE B, SRJE 70 DA IX 6 AR P RE it itk
1T SEM. EDS Z£k5:3

B 1 b P S B AT R R AR R S B

Fig. 1 Manganese oxide mineral in Beiya Gold polymetallic
ore and samples collected in microzone: (a) Visual microscope
image of pyrolusite in ore; (b) Visual microscope image of

pyrolusite granules
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Fig. 2 SEM image and element scanning

maps of manganese oxide mineral:
(a) Manganese oxide mineral SEM image;

(b) Mn; (c) Ag; (d) Cu; (e) Pb
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Fig. 3 BSE image and element scanning maps of manganese oxide mineral: (a) Manganese oxide mineral BSE image; (b) Fe; (c)

Ag; (d) Mn
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Fig. 4 Crystal chemical analysis of brinessite: (a) XRD pattern; (b) Crystal structure diagram; (c) EDS pattern; (d) SEM image
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Fig.5 Crystal chemical analysis of rancieite: (a) XRD pattern; (b) Crystal structure diagram; (c) EDS pattern; (d) SEM image
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Fig. 6 Crystal chemical analysis of pryrolusite: (a) XRD pattern; (b) Crystal structure diagram; (c) EDS pattern; (d) SEM image
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Fig. 7 Crystal chemical analysis of coronadite: (a) XRD pattern; (b) Crystal structure diagram; (c) EDS pattern; (d) SEM image
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Fig. 8 Crystal chemical analysis of cryptomelane: (a) XRD pattern; (b) Crystal structure diagram; (c) EDS pattern; (d) SEM image
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Fig. 9 Crystal chemical analysis of Pb-Todorokite: (a) XRD pattern; (b) Crystal structure diagram; (c) EDS pattern; (d) SEM image
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Fig. 10 EBSD analysis of cryptomelane: (a) SEM image; (b) Mn K, mapping; (c) Diffraction pattern of calcite; (d) Diffraction

pattern of cryptomelane
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Fig. 11 Element content diagram of different manganese minerals: (a) Ag; (b) Cu; (c) Pb; (d) Zn; (e) K; (f) Ca; (g) Mg; (h) Ba
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Types of manganese minerals and regularity of
loaded metal ions in Beiya gold deposit

LIANG Dong-yun"*?, QIU Xian-yang"??, JIANG Ying" >, LI Bo"*?, LI Mei-rong"*?

(1. Guangdong Academy of Sciences, Institute of Resources Comprehensive Utilization, Guangzhou 510650, China;
2. State Key Laboratory of Rare Metals Separation and Comprehensive Utilization, Guangzhou 510650, China;
3. Guangdong Provincial Key Laboratory of Development & Comprehensive Utilization of Mineral Resources,
Guangzhou 510650, China)

Abstract: Amorphous converted manganese oxide minerals, the most complex minerals in the natural mineral system,
have unique crystal chemical properties. By means of XRD, MICRO-XRD, SEM and EDS analysis, the composition and
structure of various manganese oxide minerals in the oxidation zone of Beiya gold deposit were studied. The results show
that there are six kinds of manganese oxide minerals with different structures of the ore, including birnessite and rancieite
with layered structure, pyrolusite with 1X1 tunnel structure; coronadite and cryptomelane with 2X2 tunnel structure;
todorokite with 3 X 3 tunnel structure. The metal ions enter the manganese oxide lattice with certain regularity. Lead tends
to enter coronadite and todorokite with 2X2 and 3 X3 large tunnel structure. The ion radii of copper and zinc are small
and can enter various manganese oxide minerals with great fluctuation in content. Cryptomelane and birnessite are the
main silver carrier of the ore.

Key words: oxidized gold deposit; manganese minerals types; crystal chemistry; tunnel structure; loaded valuable metals
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