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Abstract

Electron probe analysis and indicative significance of sulfide in Guangxi Panlong lead-zinc deposit
Located in the southern part of poly metallic metallogenic belt on the west side of Dayaoshan
Mountain, Guangxi Panlong lead-zinc deposit is a well-known medium-large lead-zinc deposit in
Guangxi. The ore body mainly occurs in the upper Lunian dolomite stratum of Lower Devonian se-
ries, and the main ore-bearing surrounding rock is dolomite. The boundary between orebody and
surrounding rock is clear, and the extension and distribution of lead-zinc ore body are strictly
controlled by dolomite stratum and NE-direction interlayer extrusion fracture zone. The orebody
form is mainly stratified and stratified, and the main ore minerals are sphalerite, galena, pyrite,
and gangue minerals are dolomite, barite, quartz, calcite, etc. Based on the geological characteris-
tics of the deposit, the electron probe analysis of sphalerite, galena and pyrite in different middle
ores in the mining area is carried out. The measured results show that the Zn/Fe value of sphale-
rite is 166.13, and the average Fe content is 1.31%, which reflects that sphalerite is produced in
medium-epigenic low temperature environment. The average content of Pb in galena is 85.95%,
the average content of S is 12.59%, showing the characteristics of Pb and S loss. The average con-
tent of Fe in pyrite is 46.52%, the average content of S is 51.63%, and the Co/Ni ratio is less than 1,
indicating that the genetic type is sedimentary pyrite. Based on the geological characteristics of
the deposit and the results of sulfide electron probe analysis, it is inferred that the Panlong PB-Zn
deposit is a MVT deposit.
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Figure 1. Geotectonic location map of the study area (According to Fu Song-
wu, 2012 Revision)
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Figure 2. Panlong lead-zinc mine regional geological map: (a) and mine geological map,
(b) (modified according to Niu)
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Figure 3. Alteration characteristics of the Panlong lead-zinc ore deposit
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Figure.4. Ore photos and mineral facies micrographs of lead-zinc ore in Panlong mining area
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£-380 m 55 7 AN, AR ERARLER. BER, SHEFRKE—E, YT NE W2 B3
W BREVEERAh, B DXIEHE AN BRAT . SR RN G AT I 52 (55 W )2 K 2 18155 R Ry
R AEMI[9], THRE M BB A) = 5 R AR B AT BRA K, BRI AR /N, HOB TR A B K. H
BT E A, 2 SRR N EK, | 2~48 iR IEH, WRBSEERER. BUEIR, 5
BEFESOR. TR, —RPEE, LE, BEEREORERK, HERKEMESEEEWR . BAfbmn
Jevt, iff 78°~88°, i 82°. KAk LFH, WRJEREE KA MAREE. N EZE BRI ES .
A HFE) AL Pb oA 1.51%, Zn A 5.13%.

A DA BV D 2L A3 BT B, KR A A AR A, S5 bR AT HEAR - BRAR B S A
JEABRAAT A BB DA N . R INBE A 3, DO BRREN BER 0 S INBE 5 5050 A (] 4(a)~(c))
JRARAH AT AT AN BRI, YOI (B 4(0)~(). KA A=A Eif X
YL JTIREAFIZE = BEEE(E 43)~(1)

WA FEAFERR, A%, 7, R, TR . R, SREURER . WEEWE. B
FIRIE EEA . MERR. PO, BIWIR. BCREURBICIR) 27 IR E S5 (14 4(d)~(F)).

MR C A IR AR A AR T A 2880 A B 2 i S Al s S VR O TR
R, AR R AR DR - A SOE ] - R EARIA[10], 2 AR B B BRI
BB - AR BT B BE[11]

4. B FIRS R

SO BLREVEE IR AR B ANFERIE R INEE RIS AT 1 T RE IR b7
DR AR VO RSR S 8 A7 ) A 3 S0 =5 1) HL IR AT SIS S kAT o XA 5 0 H A HL AR 7= 1) A
XA IXA8230 B, 4 TAEMR RIS : 20~23°C, A& TAEMEEIRE: /T 50°C; kil o &R yu . 5B~92U;
I E: 0.2~30 KV, HHEEH: 10~12~10~5 A,

4.1, INSER

Table 1. Electron microprobe analyses (%) of Zn S from the Panlong Pb-Zn deposit
F 1 BRIV NN BT IR LR (%)

PERGS S Cu Zn Fe Pb Mn Total Zn/Fe Zn/S
-380-8S-Pyl 31.70 0.00 66.42 0.28 0.03 0.02 98.46 199.80 1.03
-380-8S-Py2 31.84 0.00 64.66 0.59 0.32 0.01 97.42 93.78 1.00

-270-26K-3-Pyl 31.60 0.00 65.91 0.21 0.00 0.00 97.72 272.01 1.02
-270-26K-3-Py2 34.03 0.00 58.92 5.27 0.21 0.06 98.49 9.56 0.85
-270-26K-3-Py3 31.49 0.00 66.10 0.22 0.00 0.04 97.85 255.52 1.03

“Fy 32.132 0 64.402 1.314 0.112 0.026 166.134 0.986

X N EERT I F TR EN B 25 A AT B (R 1), SR YRR R HR R B B R (wit%) P i
58.929%~66.42%, “F-YJ &N 64.40%, Bi(Wt%) & 31.49%~34.03% , Y& &N 32.13%, AHXTFH
BAE(Zn 67.10%, S 32.90%) [12]4F 1, T . 2 & (Wt%) 0.21%~5.27%, TFHI&E RN 1.31%, &S
BT E Z AT 1%L, A ANAREERT 1%. i35 & 0.01~0.06%, 137 & 0.03%,
FHAEIE A K

BT INEERT H Fe & &R Zn/Fe U5 H RO I8 i 7 R E MR T, KIL Zn/Fe LB AT LI SR A
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Wr R IR EE[13] [14] [15], — Mol e R I8 3 Hh =y i A 855(200°C~300°C) I, 3 Zn/Fe EUfi/NT 10, BX
IR N R PRI (150°C~250°C), H: Zn/Fe LGB AT 10~100 2 [8], Bef I 2 AR #5 (iK T 150°C),
H Zn/Fe WHTE 100 2 b, AT EREEEN M INEEDT Zn/Fe tLE TR H, L Zn/Fe HLEVEREIN
9.56~255.52, ZRE-FIAIAE 166.13, PRIt w] DAAEWT H DB (0 il I8 B2 i TIRIR A BE (T~ 150°C)» A A A
FLINA Fe J03 AT LME I bs 2L 90, PRI BT 2% 140 5 TN i 1 Fe e R B B 2 D B B HE VIR R [16],
H Fe TEE RN T 10~20 (8], B IRKTERT IR - AT, Fe R & &ALT 3~10 208, #IKIM K
WA PR K - A, Fe RS BALT 0~3 N, W IR &M IS, A5 PR IR 1)
Fe TR T ETIEEN T 0.21%~5.27%, ¥MEEEN 1.31%, T 0~3 X8, Xftt Zn/Fe LL{E B %
S, SH ARG REEAR B, LA, N EER AT - EAKIRIRA

42. FEAW

BT 7R R ERE B A T IR (G 2), BEREYEER T AT R A B (Wtdo) Y
f7F 83.90%~88.40%, “F-14 7 &N 85.95%, i & (Wt%) 11.80%~12.94%, T4 &N 12.59%, #iE
FHXTF S {E (P = 86.60%, S = 13.40%) [17]. RILH B REEEY W R I 5 B, RUERY e,
BRIREAFAE— B IR, 76 4 D J7TE RS AT 5 A sh S A ME s GR, RFINEEN 75780 1
SEERUTER B S IR, N T 2 Ja 4 dh . Foh Pb/S JRF /N Lb AT 1.03 3 1.16 Z 4],
352 1,057 B HIZASATE RSN, 10 BH BRAT PR S5 PR AR % B R AT O R

Table 2. Electron microprobe analyses (%) of PbS from the Panlong Pb-Zn deposit
2. BRIV AN B FIRE LR (%)

PERGS AS S Cu Mn Zn Fe Pb Total Pb/S
-380-8S-Gnl 0.00 12.71 0.022 0.00 0.067 0.018 86.3 99.117 1.05
-380-85-Gn2 0.00 11.797 0.00 0.00 1.05 0.032 88.4 101.279 1.16
-70-30S-Gn1 0.00 12.697 0.00 0.026 0.00 0.06 85.4 98.183 1.04
-70-30S-Gn2 0.00 12.833 0.00 0.00 0.00 0.002 85.9 98.735 1.04
-70-30S-Gn3 0.00 12.877 0.00 0.013 0.00 0.042 85.9 98.832 1.03
-320-12k-Gnl 0.00 12.675 0.00 0.002 0.008 0.116 85.6 98.401 1.05

-270-26K-3-Gn1 0.00 12.464 0.00 0.004 0.042 0.098 86.8 99.408 1.08
-270-26K-3-Gn2 0.00 12.779 0.00 0.04 0.206 0.057 86.6 99.682 1.05
-270-26K-3-Gn3 0.00 12.939 0.00 0.004 0.00 0.018 86.8 99.761 1.04

-270-26K-3-Gn4 0.00 12.649 0.00 0.00 2 0.026 85.5 100.175 1.05
-270-26K-3-Gn5 0.00 12.337 0.00 0.004 0.526 0.06 83.9 96.827 1.05
-270-26K-3-Gn6 0.00 12.362 0.02 0.031 0.00 0.027 85.8 98.24 1.07
-270-26K-3-Gn7 0.00 12.61 0.00 0.00 0.00 0.015 84.5 97.125 1.04
FE 12.59 0.044 85.95 1.057

4.3. BEE

JEE X AR R B 2R A AT R (R 3), BLREYEEN BT Bk S B (wi%) Y Y FE A
T 45.46%~47.41%, V355 8N 46.52%, i & 50.64%~52.81%, V354 8N 51.63%, M HHEA{E
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(Fe = 46.55%, S = 53. 45%) [12], FIL BT 717 RRFAE . o WA FL4h dn i A b FoAth e A2 28 0T [F) 2 1)
YWRARE T, EET PG RS R, WE—ERE LR T RSB LR Y S (1 %A

SIFe fH: FLRANEH TR RN SIFe (JRFEULL)ETE 1.89~1.97 2 [i]. ARLIE /N, ~FHME N 1.93,
FHEC B ERA BRR (A (S/Fe = 1.999)K 1, I B 1 BRETBRAVREIE, A7 A B 7045 tH AR BRI T AR Y
P R SIFe EANH, A& /AN TEIRME, 58 EmoidEn RERME[L7]. D3R IR
W E R I RR R 2R, AR T AR R R AU R . FERTIN 5 ANFES A 8 AN RS A
MBE TR, HEWTTE SN 145 S TVE J5 AT RE 45 dhUTTE H INERR S5

HERT ) Co Ni &5 DL LU AS [FDOHT PRI 8 UG — 58 B4R /R & L[17], A N RN R
PRANES — 2RI AL IR . 55 2R GBI DA% 5 = 28 35 2k e S BOIRBR AL 08 PR 1) Cow Ni & & UK
Co/Ni HW{EAH 228 K[18], 25— Co Ml Ni & &l iifik, Co/NifH<1; 2 —28H K+ Co Ml Ni & K&
Co/Ni HW{EAEIKR, A 1.17 < Co/Ni<5; 28 =" JK Co/Ni{E i, A5 <Co/Ni<50, FH 8.7, Tk
T R SR Co/Ni 1B 197G B/ T 0.75~0.88, [HIM,  HEWTEEEH™ 1 o IR 2 B A AR LR

Table 3. Electron microprobe analyses (%) of FeS, from the Panlong Ph-Zn deposit
7= 3. BRIAET BRT BFRISER (%)

HERRS AS S Cu Co Zn Ni Fe Sb  Total S/Fe Co/Ni FelS
-330-Py1 0.08 5174 0.01 004 000 0.00 4621 016 9824 195 0.00 0.51
-330-Py2 0.77 5084 0.00 0.07 002 0.00 4658 0.08 9836 1.90 0.00 0.53

-380-12N-Py1 0.02 5213 0.00 006 002 0.00 4717 000 9940 1.93 0.00 0.52

-380-12N-Py2 0.00 50.90 0.00 003 000 0.00 4700 0.00 9793 189 0.00 0.53

-70-30N-Py1 0.00 5228 0.00 005 000 0.00 4741 000 99.74 1.92 0.00 0.52

-70-30N-Py2 0.00 5281 000 0.03 000 004 4686 000 99.74 196 0.75 0.51

-170-1650k-Pyl 218 50.64 0.00 0.07 0.00 0.08 4546 0.06 9849 194 0.88 0.52
-270-26K-3-Pyl 156 5149 0.02 007 003 0.00 4578 0.03 9898 196 0.00 0.51
-270-26K-3-Py2  0.72 5197 0.03 0.06 002 000 4626 000 99.06 1.96 0.00 0.51
-270-26K-3-Py3  1.04 5221 0.01 0.06 0.06 0.07 4621 003 99.69 197 0.83 0.51
-270-26K-3-Py4  0.96 5149 001 005 001 000 4686 000 99.38 191 0.00 0.52
-270-26K-3-Py5  1.13 51.74 0.00 0.03 0.03 0.00 4666 000 9959 193 0.00 0.52
-320-12k-Py1 0.83 50.89 0.00 004 005 005 4628 001 9815 192 0.80 0.52

T it i 5 51.63 46.52 1.93 0.82 0.52

5. B R EERTT

IEAESR, Bl AR 2 I3 0 T AR AT IR AN IE, 3 AT RR o, AR XA PR R G A
FEIRINIR, EEA 3 P EHAR, 4 APABRGTAR B[ 7] [19] [20] [21] [22]. ViARESO&AE[10] [11]. MVT
AU[6] [23] [24] [25]55 1 Z WM. ASSCAESS G PRI SURFAEANBRAL 1) 1 2R B 0 A ) Bl B, 2R G AT A
WFICRCR, FENHTT . B RE . QSRR = AN TR, S VB R A B B RSB AT R
5.1. HuBRAFAEMRIE

REORHYERD BRI IE AL B R AL T A i S, 32 M R ot B0 T D e v M 2R SR BRI B M T B

DOI: 10.12677/ag.2024.144048 518 HOBRBL 2RI


https://doi.org/10.12677/ag.2024.144048

HREEH 4

i, HIREEA NA DA, WAV KRG A R Ao 87X ARGy a, H
WARZ RO I MABRE , WA MVT PR E 2 FURE 2 — e ARSI R . FTLL, MM BURFAE
KE, A RIT AREAE MVT B GG

5.2. FEREHKIE

A IRE M AE RS, INEERT TR Zn/Fe {E N 166.13, Fe ‘P& &N 1.31%, M~
e - HRRRIRIA B . 5 Pb P S BN 85.95%, S CPHIE RN 12.59%, RILH Pb. S T
(FIRFIE, BEE 1 Fe P& 5N 46.52%, S P& &N 51.63%, H Co/Ni FLfE/NF 1, Ui pe R 2 7Y
RNUTRRABS RN SRA 0 PRI BURFAE AR AL FL - ERET /AT 6 R, IS RN BRI IRZE A MVT 7K

5.3. TEBEEKIE

AT R T R BB AT, FEARE: 1) 5 HESARRACERET 78— EEN
W&, RERY—EENT 945~167.3°C, TELENFTE 125~155C, Ml B NKE. 2) oAk
ELFERIBH TR . JARE . AR SRR . A BT AT T DR, 45 B oR B R Ll
R4 T 7.5~16.5 (W% NaCl); Bl JifA % B S A S ly: 0.89~1.14 p(glem®)s M4 JE 376 Bl A :
15.18~63.04 MPa; i N 38K 7R FE  0.613~2.33 Km;  JitAARSAH 4 LA H,0 A CO, 3. X % dis 3L [H
R T ERAEYE R AT A B B AN AR IR AR 2R 2 CO, 1) H,O-NaCl 14 &[25]

R, 26 BB PR T RFETESS « SR B TR B 85 A CORR R AR L R s, A
SCYCHAREYEERT R B MVT B4R

6. &t

1) BN XEVEEN A T E " T N RS FAC H = 5 (D) IR Eh s G, AT, AR ESE A
Feazs, ZEESmAMENER . SO EEEST S SRR R LMK,

2) BT HREMEEE T R EORINEEY R R BS54 Zn, W R EE S S, Pb Mgk T R BT
S, HEWIX JUREPDAEBEAT IO IE A% FOUTUE 45 & R It A2 rb g At A 52 1 A B P s e 5 | T R AR T —
JE IR AR

3) INEFH H ) Zn F-35 & & 64.40%, S V-1 5 04 32.13%, Zn/Fe {H 4 166.13, Fe -4 & 4 1.31%,
SR AR - AR IR . J7 YT ) Ph S y 85.95%, S PN E RN 12.59%, RINH
Pb. S THAMHFE, BT 1) Fe F¥ &8N 46.52%, S FH& &N 51.63%, H: Co/Ni tLE/NT 1, i
W RS R SR AR TR B B R o 0 PR SRR LR 3 o AR A4 P TR 0 T 25 SRR R R K 040 IR o - s
HEW B e VBT RSB MVT 27K

SE 3K
[ X, &B, EEE, % BE-HRNUIERT RYHTIHE. RIFE RHE R, #6250, 2017, 33@3):
682-694.

[2] FkzE, BKE, a0, & KINE-PUMN S G 256 7 (R B M TS AL AR 7 (3], HUPidEdR, 2012, 31(2):
486-491.

[8]1 Bk, SRR R SE &R ). B efE@ W), 2009, 61(3): 32-35.

[4] ZiEd. EHMR THissh[d]. BHEEKR, 2000, 45(5): 555-558.

[6] ZE=, BIF. o E B AR EE T U TURRIE B AR U7 0]’ 7 B - BEUR, 2003(2): 26-29.
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