F33EE 4 LTS 8T Vol.33, No.4,344-353
2017 4F 12 A G eology and M ineral R esources of South China Dec., 2017

d0i:10.3969/j.issn.1007-3701.2017.04.003
INSEH 4318 RbSr i R E FEHIBHIER

*ﬁé}:#& 1,2,j—ljé}t 1,5?,%{ él l,f%ﬁ%% 1,2’5%_‘11{&75_‘& 1’)5 LD;F/L\\ 1’2,
B RAE

YANG Hong—Mei'?, LIU Chong—Peng', CAI Hong', DUAN Rui—Chun'?, CAI Ying—Xiong',
LU Shan-Song'?, TAN Juan—Juan'?,ZHANG Li-Guo', LI Hua—Qin'
(P B FR & B KRR E oo, KX 430205 ; 2. F B3R & B 3L K 5 88 A HUR AT R s, i 430205)
(1. W uhan C enter of G eological Survey, China G eological Survey, W uhan 430205, C hina;
2. Research C enter of Petrogenesis and M ineralization of G ranitoid R ock, C hina G eological Survey, W uhan 430205, C hina)

FEE O TS R SrAENEED T BIRAEARAS FIE Rb-STog AR, X Hhali A 1 T 074 A £ PR S IR AN i Ak A
(LK ARAR AT Rb.Sr.Pb Zn Fe .CaM g Fl A 1 &t 537, Z5HRKH, BRAENEET H,79.19% -97.61% (“F-J 90.47% )i Rb
5 Pb.Zn Fe FEAMGAEGRALYIAR T, 1M 70.30% -98.12% (734 82.92% )Y St CaM g FZ /310 AL AR RS2 , HIL
Y Sr 5 CatM g FrimZ AIREUR IEM S, F8 /RS L YA 2 20 M1 RbASr HUEAR LT [ KR Rb-Sr e 47 i) 345 LA
P RO R AR R RR IR BGS R R BR T AT A SR R 1938 SRR AL A /D (2.34% -9.79% ) U L
SrAYIEIRMER . LIRSS RN, NEE R b-Sr Rl 2822 4F i BE 35 T A5 AL AR 1T 3 BT 2 1 e ZE A IR R S e ZE 4 )
Rb Al S, MJEHR A5 UE %8 A 7 R A T XY o A ZR P00 A 00 T A h AR 4R U T PR R A B A P 1Y S 5%
SRR R, LI T AR 0 o ) b S5 o ZRAT S A S0, SR UE T INAREAT 434 R b-St R R B AR AT R AR A T 4
K Rb-SrR R B FHIIL; 4048 INEET.

FE 43S P597+.3 SCERARIRAD : A XEHS:1007-3701(2017)04-344-10

Yang HM, Liu CP, Cai H, Duan RC,Cai Y X, Lu S S, Tan J J, Zhang L. G, Li H Q.Preliminary
Research on the Rb—Sr Dating Mechanism of Sphalerites with Diluted Acid Leachating. Geology
and Mineral Resources of South China,2017,33(4):344-353.

Abstract: Rb—Sr dating of sphalerites has been shown a promising and effective technique for the direct dating of
Pb—7n deposits. However, this technique is still questioned by some scholars due to the divergent opinions about
the occurrence of Rb and Sr and the dating mechanism. Therefore, This study analyzed the contents of Rb, Sr, Pb,
7n, Fe, Ca, Mg and Al in the hand—picked sphalerites, diluted HCI acid leachates and sulfide residues(Aqua regia
dissolving phases), respectively. The analytical data shows that 79.19% -97.61% (averaged 90.47% )Rb is dis—
tributed in the sulfide residues with Ph, Zn and Fe, while 70.30%-98.12% ( averaged 82.92% )Sr is concentrated
in the diluted HCI leachates with Ca and Mg, and there is an approximately positive correlation between the con—
tents of Sr and those of Ca and Mg, which indicates that the common Sr in carbonate inclusions demonstrated by

Electron Microprobe analysis can be eliminated through the diluted HCI leachating, so the radioactive Sr (2.34%
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-9.79%) in minerals can’t be masked by the high common Sr in the carbonate inclusions, then the Rb/Sr ratios
and their variation range of the sulfide residues become bigger, which is of great significance for the successful
Rb-Sr dating of sphalerites. Meanwhile, these results show the Rb—Sr dating of sphalerites is probably based on
the Rb and Sr in the sulfide residues not on those in the fluid or carbonate inclusions, which preliminarily con—
firms this dating method is of geological significance in principle. What’ s more, through several condition experi—
ments, it s verified that the common Sr in the carbonate inclusions can be removed thoroughly by the diluted HCI
leachating, and that all Rb—Sr isotope data points are distributed along the same Rb—Sr isochrones no matter what

the leachating acid concentration or soaking time is. That is, the Rb—Sr isochrone age is reliable, showing the

analysis process of the Rb—Sr dating of sphalerites is stable and reliabale.

Keywords: Rb—Sr isotope; dating mechanism; diluted acid leachating; sphalerite.
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Table 1 Element contents of sphalerite minerals, diluted HCI elutes and sulfide phases

Rb Sr Pb Zn Fe Ca Mg

B
no=* 107 107 no= no= /107 /107
KW1 0.73 20.6 253 574 4.30 12.0 4.58
KW2 0.84 5.83 135 539 3.56 6.37 2.05
KR KW3 1.18 11.9 345 562 4.87 13.1 1.34
KW4 0.88 10.7 151 523 4.05 6.65 2.32
KW5 0.68 12.8 180 566 4.09 3.14 2.82
KW1 0.09 15.0 3.64 6.26 0.09 9.13 3.88
KW2 0.12 5.39 2.63 5.64 0.09 6.45 2.02

0.2N HCI
Bk KW3 0.04 9.64 1.11 5.76 0.23 9.61 1.34
KW4 0.13 10.5 3.09 6.17 0.12 6.68 2.11
KW5 0.13 8.97 1.88 5.34 0.07 6.15 2.41
KW1 0.62 0.48 253 599 4.50 0.04 0.04
KW2 0.81 0.57 142 545 3.97 0.04 0.05
TALYIAH(E
. KW3 0.94 0.68 296 612 6.40 0.06 0.02
KA

KW4 0.86 0.52 154 755 6.69 0.05 0.01
KWs5 0.64 0.50 182 806 6.34 0.06 0.03
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Table 2 Element contents of the diluted HCI elutes and sulfide phases of sphalerites

Al Ca Fe Mg Ph Zn Rb Sr
RS

/107 /107 /107 /107 /107 /107 /107 /107

TSL290-1 558 337 16268 316 1365 46.0 0.88 0.99

TSL290-5 1041 237 26066 563 346 55.9 0.49 0.70

TSL290-9 1369 1276 18055 757 1500 66.9 0.48 1.48

PKC-03 6.62 2917 712 52.7 536 66.2 0.29 2.93

PKC-11 122 2864 1173 34.9 163 70.1 0.21 221

i PKC-12 6.04 612 1326 9.04 1777 59.2 0.17 1.51

E2N DJH-05-1  5.76 219 676 56.8 855 69.1 0.13 0.84

fig DJH-05-3  8.34 677 1601 329 725 526 0.10 1.44

2 DJH-12 342 1138 1702 393 502 70.9 0.09 5.87

H DJH-14 17.2 3150 556 87.2 1219 703 0.10 9.00

AH DJH-20 385 13727 1246 6133 2846 60.3 0.13 29.9

TCH-03R 8.71 431 96.4 11.0 68.5 36.8 0.07 1.08

TCH-03Y 7.88 485 83.6 5.43 443 437 0.07 1.00

TCH-09 14.4 1541 121 10.2 661 35.4 0.06 1.60

TCH-19 10.6 1640 60.7 14.0 10.8 33.8 0.07 224

TCH-23 17.9 865 108 7.53 151 46.4 0.06 1.16

TSL.290-1 413 49.5 71485 55.3 1799 324 0.15 0.27

TSL290-5 1007 24.6 72120 195 359 361 0.81 0.66

TSL290-9 1356 55.8 66190 406 1527 327 0.88 0.29

PKC-03 15.0 57.7 4062 225 109 458 0.33 0.49

i PKC-11 53.1 52.1 6303 4.09 178 408 0.30 0.26

1k PKC-12 29.8 342 11029 1.79 478 439 0.37 0.76

L7} DJH-05-1 19.2 15.8 5254 1.54 287 410 0.16 0.24

AH DJH-05-3 519 18.8 12436 436 359 412 0.10 0.17

(F DJH-12 557 323 14976 31.0 95.8 385 0.29 0.32

K DJH-14 171 633 4080 10.0 431 431 0.15 0.28

b DJH-20 936 207 10419 150 1335 363 0.54 0.29

i) TCH-03R 73.4 18.9 760 4.72 25.4 394 0.13 0.21

TCH-03Y 91.9 61.7 851 3.60 21.7 408 0.10 0.24

TCH-09 68.6 43.6 1345 4.06 61.2 471 0.09 0.30

TCH-19 38.4 35.6 618 2.96 17.3 367 0.07 0.16

TCH-23 85.2 214 776 5.21 225 416 0.08 0.17
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Fig. 1 The correlation diagram of (Ca+Mg) vs. Sr of the diluted HCI acid elutes of sphalerites
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Fig. 2 Rb=Sr isochrones of the diluted acid elutes and sulfide phases of sphalerites soaked for 1 h,16 h and 24 h with 0.2 mol/L HCl(a)
and for 1 h with 6 mol/L. HCI and 0.2 mol/L. HCI (b)
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Table 3 Element contents of the acid elutes of sphalerites soaked with the different concentration HCI

Rb Sr Ph Zn Fe Ca Mg
e

no" no= no= no? no= no= /107

KW6-0.2 0.13 21.2 4.06 4.53 0.08 10.9 0.32

KW6-0.5 0.04 0.24 1.65 1.73 0.02 0.07 0.01

. KW6-1 0.03 0.11 1.89 1.65 0.02 0.02 0.00

NGRS
KW6-2 0.04 0.11 447 5.27 0.04 0.02 0.00
HCH2IUH

KW6-3 0.04 0.11 4.95 8.50 0.08 0.02 0.00

KW6-6 0.06 0.12 14.7 38.2 0.43 0.03 0.00

KW6- FiK 0.60 0.42 197 1512 15.36 0.02 0.02

KW7-0.2 0.11 25.8 3.66 5.07 0.09 14.7 0.66

KW7-0.5 0.04 0.26 221 2.66 0.03 0.08 0.04

. KW7-1 0.03 0.11 2.68 2.46 0.02 0.02 0.01

ATl
KW7-2 0.04 0.13 5.05 6.61 0.06 0.02 0.01
HCI 2 HUH

KW7-3 0.04 0.12 5.44 8.98 0.09 0.02 0.00

KW7-6 0.06 0.11 15.2 30.7 0.45 0.03 0.00

KW7- EK 0.51 0.34 180 1347 15.57 0.03 0.02
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e FIWE? #k A T Pl B HAE SRR =
MEEE TS5 B8N i B A RS
FIREAEAE Fe™? AL S JICHIRR 1 We 7 X 28 ) A A7 Ff

TR HERAMIIE, SRE WL, T H b
1 Rb 1 Fe Al F it i BUEADCE R, HEFE Fe.
Al & B N AR VE i Rb=Sr 1K 2 5 45 43 1 b
E I = N O I DO = I N 1] 75 T 2
FEREEHTREE, BIUARXS T Fe Al S 8K H Rb 7%
A 107 BIREAITT B8 5 3R AT 5E 1% Rb—Sr [Fl{
E ) S 7 = s 7 O (B B W U
T ESE AN, T2 2 1 Hr A T AR L
BITRAIE

A, AW TS INEED TR 9 Rb.Sr 1] B
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Table 4 Rb-Sr isotopic compositions of the diluted acid elutes and sulfide phases of sphalerites soaked for 1h,16 h and
24 h with 0.2 mol/L. HCI and for 1h with 6 mol/L. HCI

SRS JRIERES FE SR Rb ZH:(109 St & HE(/10° Rb/*Sr $1Sp/36Sy
PK-1 PR PR 0.1666 7.826 0.06139 0.70956 + 6
PK -2 15 BURH 0.1250 3.026 0.1192 0.71004 + 3
PK -3 FREEIUR 0.1841 11.45 0.04636 0.70994 + 4
PK -4 FREEA 0.1755 12.06 0.04196 0.71000 = 1
PK -5 RO 0.1557 4.789 0.09377 0.71031 = 1
6mol/L HC1 PK -8 FREE A 0.1178 5.759 0.05899 0.71011 = 1
fESlN ANIN) PK -1 ik H 0.1596 0.1140 4.046 0.73659 + 2
PK -2 Ak 0.2070 0.1201 4.987 0.74452 2
PK -3 Ak 0.2965 0.2015 4.255 0.73933 + 16
PK -4 Ak 0.2835 0.1822 4.499 0.74110 + 7
PK -5 Ak 0.2057 0.1085 5.485 0.74807 + 8
PK -8 Ak 0.1222 0.08537 4.139 0.73850 + 6
PK -1 Ak 6.410 0.75406 + 2
PK -2 Ak 4.624 0.74180 + 2
0.2mol/L HCI PK-3 Ak 4.448 0.74050 = 10
12 24 /NI PK-4 Ak IH 4.796 0.74299 + 9
PK-5 Ak 4.429 0.74032 + 7
PK-8 Ak 3.406 0.73331 5
PK-1 ke 0.2267 0.1924 3.406 0.73331 + 28
PK-2 Ak 0.2303 0.1441 4.624 0.74180 + 3
PK-2 Ak 0.2808 0.1775 4577 0.74148 £ 9
PK-3 Ak 0.3890 0.2347 4.796 0.74299 + 8
PK-4 Ak 0.3969 0.2581 4.448 0.74050 + 7
PK-5 Ak 0.3251 0.1469 6.410 0.75406 + 5
0.2mol/L HC1 PK-8 Ak 0.1816 0.1186 4.429 0.74032 + 12
10 16 /N PK-1 PR PEEUHH 0.02050 6.601 0.008957 0.70955 + 2
PK-2 PR P HURH 0.09556 2.470 0.1116 0.70902 + 2
PK-3 FREE UM 0.02085 10.24 0.005871 0.70968 + 2
PK-4 FREE R 0.01735 11.15 0.004488 0.70951 + 3
PK-5 FREE UM 0.02567 3.348 0.02211 0.70932 + 8
PK-8 FREE A 0.01070 4.934 0.006254 0.70978 + 7
PK-2 PR PEEURH 0.02807 2913 0.02779 0.70956 + 1
PK-1 it 0.2353 0.1536 4.433 0.74019 = 1
PK-2 AR 0.3260 0.1873 5.037 0.74453 + 8
PK-3 it 0.4494 0.2631 4.942 0.74383 £ 2
PK—4 7L 0.4537 0.2623 5.005 0.74426 + 4
PK-5 Ak 0.3639 0.1773 5.942 0.75085 = 10
0.2mol/L HC1 PK-8 wALHIAH 0.2413 0.1542 4.525 0.74085 + 9
1R 1 /AT PK-1 PR HE BURH 0.1037 7718 0.03876 0.70950 + 2
PK-2 PR P HUH 0.04880 2.701 0.05210 0.70967 + 6
PK-3 PREE R 0.03616 9.663 0.01079 0.70937 + 5
PK-4 FREE UM 0.03214 12.52 0.007404 0.70940 + 6
PK-5 PFREE A 0.02726 3.908 0.02011 0.70968 + 9

PK-8 TR HUAH 0.02063 5.782 0.01029 0.70947 £ 2




WHLLHMGES TN 5340 Rb-Sr ik Z2 52 AR

I3 INEF AL A P Rb—Fe(a) FIZn-Fe(b)R1 G 5 ] (T a i (05 573 1)
Fig. 3 The correlation diagram of Rb vs. Fe(a) and Zn vs. Fe(b) of the sulfide phases of sphalerites

(the yellow square point represents outlier)

PEl4 TAEF B A0 Hh Al-Rhb(a) FIAL-Zn(b)FH DG G 3 L ([l a B (0 SN B 506 0
Fig. 4 The correlation diagram of Al vs. Rb(a) and Al vs. Zn(b) of the sulfide phases of sphalerites

(the yellow square points are slightly abnormal)
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