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Abstract

The gold ore from Shanxi belongs to altered porphyrytype, in which the main valuable recovery
element is gold (Au 1.1 g/t), and the main metal minerals are pyrite, a small amount of limonite,
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sphalerite, traceofgalena, chalcopyrite, tetrahedrite, etc. The gangue mineral is mainly quartz,
followed by feldspar and mica. So the mineral composition of the ore is complex and the other
elements except gold and silver have no recovery value. The gold minerals in the ore are mainly
silver-containing natural gold and silver gold ore, accounting for 70% and 30% respectively. The
gold in the ore at -75 pm accounted for 65%, mainly in the form of bare gold, with a distribution
rate of 86.61%. The carrier mineral of the gold mineral in the ore is mainly pyrite. The gold min-
eral embedded in the pyrite particles, cracks or wrapped in pyrite accounts for about 30%. Most of
the gold minerals are closely embedded with the gangue minerals, such as feldspar, quartz, rho-
dochrosite, etc. The fine grain size of gold mineral inlays is an important factor affecting the selec-
tion index.
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1. 5|8

W6 2 & IR SR KR, 51k 5 A BR G 0 BRSk R/ [ 1] [2] [3],  EUBMER Bk 2 ik A bir
Y AR B SN, XGRS TRIRSEA T RFIAA K T ERIBEIR[4]-[9]. BEATIEN R EEN S
WAz —, BRI GRE I A AR S H 1101 [11] [12] [13] [14]. E4E, Wy AEY XS
BEA ARG R AR ORI T KRR AR B T S AR 15]0 N T B AP R R R e A B 5 L &, S
J& 1 — Z25) L2 W At g i ot o

WA T ET YR E T AdkE T2E0%E16] [17] [18] [19] [20]. @ik T 24 P2 7
BT, RN TR AR, B RIE B IRART F RE, AR IR TE R AR A B B R SCRe . A ST
Fo T W PR BEA RS 0 L2 e, sk SR R 2, e SRR L 2R I )
BT I BRI . X SRR SO AR B S B A K R R A R
2. FARNKEER

XF L P RSB G AT X R e ', SRR | FR. WA E BT S
RNz 2 s, 46 X Rt Entr S E &8 kI, 7 ahaEEsac®E Dk, . hE,
HA DR 8 855, JFHEERS. . 1 aThREe. 8|, AN cxEElRIK, %65
RMEAR. 0 A E BB S, SRSy FE. R 54 110 gt. §8 637 git, FEGEE 45
N Si0,, EEEE 80.80%, HIKA ALOs. KyO.

Table 1. Semi-quantitative analysis results of ore X fluorescence spectroscopy/%

1WA X RAKIEFEEDNER %

Vi i TLEH Cp TLHR i TLE TE
0 50.02 S 041 Fe 0.47 Rb 0.01
Na 0.04 K 342 Ni 0.003 Sr 0.01
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Continued
Mg 0.76 Ca 0.56 Cu 0.008 Zr 0.02
Al 8.23 Ti 0.34 Zn 0.054 Ba 0.11
Si 29.58 Cr 0.01 Ga 0.002 Pb 0.01
P 0.04 Mn 0.11 As 0.44

Table 2. Analysis results of main chemical components of ore/%

=2 U AETEUERDDINER/%

W Au’ Ag’ Fe S ALO; MgO CaO Na,O K,O SiO, As

eE 1.10 6.37 1.03 0.72 7.17 0.18 0.89 0.09 4.87 80.80 <0.02

FE: THRALA ght

3. AT YEmR

KH MLA (28 A RGO M, IFEE GG RIEE . SR BB 45 R R A2 2 oz 70 #r
R, YA AL ST IR S R, SRR 3 .

Table 3. The main mineral composition of the ore/%

"3 AEENT IS/ %

&JEN ) i BT i
THRARSE (e EKAH 24.08
Ren R LN 0.05
TR (e A 0.01
MERFABAT (s KA 0.02
BT 1.19 S[€E)Pagi 6.45
Nfz20m 0.10 BB 0.47
FHA 0.02 Ji A 0.67
VEALN 0.01 ISPy e 0.03
TRy R 0.35 A 65.31
R 0.07 L 0.09
Az 0.06 fEIRA 0.37
BREEERN 0.58 S 0.07
N7 2.38 N7 97.62

R Ot B B T AR B TR ORI, 2 AT AR RS, TMEE, &R
BG SRS RSN R ARSI EERSRERE, HICVRET . &RITY
PERYT, BRI, INERDT RS BT, D7 RERGT. EERRBRET . WIS
%ﬁ\E%W\ﬁ%%%W%OMEHWIEEE%,Auﬁkﬁ\E@mzi SETTIRA S BRI
Btk WA, PESSA. Slen. MEA. BEKA. S5,

4. WA HFE
4.1. ETPFHAEREFNSE
AR P TS e M EE S SRERSEAERET W 10%E4), HIRNREV (XS

1
W%ﬁ
e
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SR 30% L 4). SHRARE R ERE, THEE 86.58%, WEN THHE 74%. &0
HX RS HIAE 4. HSREARGHSSERS, HMANRESZ, HERA RS R Bk
SO < (1 AR B o

Table 4. The statistical results of the relative mass fraction of gold minerals/%

* 4. STYHBENREDS BREIHER %

/R HE T 434 SO R it B A3
THRERE 70.00 86.58 13.42 100.00 73.19 54.64
e 30.00 74.00 26.00 100.00 26.81 4536
&it 100.00 - - - 100.00 100.00

4.2. ST YERAHHHE

VATRET MEELEMEARE, HICVRED . BREN™ MR EEAPIR: —REBRKCK.
AMMRLR AT T KA SRR AESERRa s b i 1-3 for), BRI G . fEeEALr
e, ZRERAESES, JURLZE U PR R I . CARIR 20 H 1 B AR B DARORL G 9 3, REFEAE 10 pm
PIF, AT RN 1 pumy — 2 SRR T 38 T SR AR A5 T 38k LR (4] 4 Fro),
PR 0 B R4 DA B 9, R VG R EAE 8~40 pm 2 [A]. HEAABR ST, IR e
SOV RN 70:30. I ARG S INEEDT. FERFRLE Eefl iR L o

Figure 1. Natural gold (Gl) is distributed in gangue minerals in granular form (Reflection picture of optical microscope)

B 1. BREGHERR D BT WHEFEERIRERAE )

Figure 2. Natural gold (Gl) is concentrated in gangue minerals (G) in fine particles, partly closely embedded with sphalerite
(Sp) and bismuth tellurite (Tet)
2. BREGHEMMAEF DT TIET M(G)F, EBASNSE (Sp). MR (Tet) REHE
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SU3500 15.0kV x1.30k BSE-COMP y UEEAe 40.0pm

Figure 3. Natural gold (Gl) is fine-grained, short-veined and concentrated in gangue minerals composed of orthoclase (Or)
and ferromanganese (Rds) (Scanning Electron Microscope Backscattered Picture)

3. BRAEGHEMRIR . FICREF BT HIEKA(ON). HKEDT (RA)EBMIKAT P EHBRERHER)

s P TS S R R WO S
Figure 4. Natural gold (Gl) is wrapped in pyrite (Py) and its grains in granular and short-vein form
E 4. BREGHERR, EHREETREKT (Py)H K HKIE

W& 1 AT ZR BRI ANPRG TA5E. K. S REERAT ik s, &6 fir
), WRATKLFELR/N, A 10 pm BLF, ADECRIEAE 10~20 pme SRIEAD ) EEZZ KA. BEERT
ASEEERKA ), HRR R

Figure 5. The silver-gold deposits (Elc) are distributed in the gangue minerals (G) in the shape of short veins and granules

[E 5. $RE&W (Elo) 2R KRR TEAT H(G)F
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Vi O
SU3500 15.0kV x3.00k BSE-COMP 10.0um

Figure 6. Silver-gold ore (Elc) is distributed in irregular granular shape in a gangue base composed of quartz (Qtz) and or-
thoclase (Or)

& 6. SREW (Elo)ZFAAMMER BT HAR(Qtz) ERKA(ONERBIIKAEKT

4.3. ENLEIHES

FE=T5 um A7 65% I BER 7 dh P A T G5 R L 5, R 5 Bl Al B R R
PRI, HEAR G (RIR B B 2Bk 1 B 2R ) B e, S8 P MIME R, A% 86.61%; b
LU RS S a1 B R S R B MR TR . A R EE T, AR 3.94%.
2.36%-~ 7.09%.

Table 5. Chemical phase analysis results of gold in ore (%)

=5 I ATRENUEMHESITER %)

& Bikg. EhE ik 4 A b4 R4 g
SR 1.1 0.05 0.03 0.09 1.27
o 86.61 3.94 236 7.09 100

4.4. SRR FHE

MRIEAE BB AR B N AR e e FAEIE, XTI 415 Bley Yty 7R
giit, gitaiR Ik 6.

Table 6. Particle size distribution of gold minerals in ore

Fo. HATET YREN T

L BE X [R] (pum) Lk BER Y% LKA (um) FLBE G A % Rt A%

+37 1 0.24 41 6.44 6.44
—37+26 3 0.72 93 14.6 21.04
-26+19 2 0.48 44 6.91 27.95
~19+10 3 0.72 42 6.59 34.54
-10+5 19 4.58 146 22.92 57.46
542 22 5.30 71 11.15 68.61
2+1 68 16.39 102 16.01 84.62
-1 297 71.57 98 15.38 100

#it 415 100.00 637 100 -
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B2 6 MG R LR, T AT RIS WREZE/NT 10 pm. S PHATR R, +
FUREVEETE 1~10 pm JZ2 26~37 pm [X (8], 7£ 10 um LA RS0 Y0941 R 518 65.46%, HH7E 5 um L
TN 42.54%, /T 1 um BEF LS S 21 15.38% A1 .

4.5. EAbH MEOEX AR HHIE

D) AREY: 0 AR EERA TRET KSR ARE T, MRy Y] WA R,
Ag,Te, Ag 62.84%, Te 37.16%. fF WA 2 AMNPIR G s b 4 o A T ka4 rh (15 7
FT7R)e

2) HERT: BERNRE AR EEMNEET Y, WESY W F BRI — BT R E R RLR
HIE - B ARLR AT TR b (G 8 BroR), #riask. RBEB MG #8529 B
), WD BB S INEEN T SRR AR (U 1] 10 BTaR) o 8 0 B R B B RLIR 1) B AR R

3) INEEDT 7S BT WOARINEET . TRV, AR B RUK. BT R R AR
oA TR PR A 11 BR), i AR AR B . DB N S R SR AR A .
B 2 R AR RLIR A0 T3 1A G R ARDIR B2 T8 b SRR 3 2 RO RLIR 73 A T ik
AT ECS AR SRR IR SRR AR AR (] 12 FTR)

SU3500 15.0kyx550 BSE-COMP 100pm

Figure 7. Silver tellurite (Hes) is in granular and irregular shape and is embedded in orthoclase (Or) in contact with pyrite (Py)
7. WESRAT(Hes)2HK . AR S HEKT (Py)IEMBE DB TEKBONT, Aik-FHHRHEHET

Figure 8. Pyrite (Py) is distributed in euhedral-semi-automorphic grains in gangue minerals (G)

8. |EH (Py) 2 BF-F BRERR S HTIAT MG+
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Figure 9. Pyrite (Py) is replaced by a network of limonite (Lim)
9. FREKH (Py) MBI FOFBERA (Lim) 32X

100 pym

Figure 10. Pyrite (Py) and Sphalerite (Sp) contact embedded growth
B 10. BT (Py) SN (Sp) iR E

<i~
L I .
Ll e

.

1 ' 1 ' 1 4 1
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Figure 11. Sphalerite (Sp) is irregularly distributed in gangue minerals (G)
B 11. NS (Sp) 2T AN 2% T AR T H(G)F
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Figure 12. Chalcopyrite (Ccp) is irregularly distributed in gangue minerals (G), and part of it is closely embedded with te-
trahedrite

12. R (Cep) 2AMMALR I B TIAT (G, WHSHET REHRE

4) BAT W AR RECAT M EER A, HIOVKSA . AR SRS AR A
SEREEAOKAT Y, FEEMPRRESE, S5O, aBERE. Sl EEEAMNIRE S
(LSSRIFENINER S 5. 4 /3E 08

5. &g

1) ILPE3E A B A B S A el E S R EEA Mo R 2 e, WAL 1L gty EERIFH S
& Si0y, HUN ALOs KO %5, W AHMEN WERERSRANRE, HIKNVREN . &Ry T
TN, DRSS NE RE T SEE . B kAT R ER AT, HIONKA
HE) o hE, DEYSEEN . HRAS. BN P2 5H—75 um 5 65%HI%&HE R, 4143 Bk 4.
A4 (AR B s B I ARSI RAFTE, AR N 86.61%:; /b4 DA% & s i (1) AL 28 4 25 IRk
BGR &R T I S KRR, AR AN 3.94%. 2.36% 7.09%.

2) SMAIERFERRIT R R EEA . O 0 A RS0 RATRLEE R, S0 YIR RAT R 32 B
1~10 pm, #RARLE 26~37 um Z (8], A 40% 743 KGR BRAT AL /N T 5 um, HA 1 um PUF#H RS
15%7 47, RiEMRILA/N. @ 0 AR ST Y EAT Y 3 BR3P0 Fa 0, KA. S8 Shicay 7.
For, T BRI R E T P ST Y 30% A, KA mREKA. A%,
SRR MR AR . HERT AR, EIRBCET R R R B R FR R, AT
W SR — IR
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