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5.6 25 Pb RELLERR

A2 P[RR 2 AT AL ER AN B 3 7 B B A IR BTAE A 7] 58

AT AL ERAERC % 100 ZRAE & 1T B E = 58 8. FEMWEME: (1D ¥ 200 HFEHE T 105°C
BAEHHT 12 8 (2) MERRFRECK K FES 50-200mg B T Teflon iEFE#H,  (3) JB/RK
WM 1-3ml =4l HNOs M1 1-3ml &4 HF;  (4) 4 Teflon WHREFUMAINE, IFEEET
190°CHEAF R M # 24 /NBFRA b5 (5) FRIEFEFAEL, JTREE T 140°CHMIR LT, RE
I 1ml HNOs FFHRZET:  (6) A 1.0M HBr i&fMFES, #F EFE0E. 1205 HE0
BUBRER O )5, B ETEW ERE. M TIE78 AG W5, H 1.0M HBr e ERIEE TR, RE
F 6.0M HCI ¥ Pb M AT Bt I lcsE . USEE M Pb W25 T 5 & 45 EALIIR .

A B WA TRAE

Pb [A] 7 2 7341 K FH 4% [E Thermo Fisher Scientific /A ) MC-ICP-MS (Neptune Plus) - 1%
BAC A 9 NIRRT A S, 24 (Pb+Hg) . 29Pb, 207Pb, 208pb, 203T], 205T] fl 202Hg [A] i 4
7 AR Y. Hoh 22Hg # H T A5 IR AL IE 20%Hg Xt 204Pb [F] A7 FR ) [E] BT R AL E
2W04Hg2?Hg RARLE R 0.2301. MC-ICP-MS R T Jet+X #ELH A FT22 LU S A% RAE .
FREFE S Pb & &, 50 pl/min-100 pl/min PR & 540 2 HOE R FH - Alfa AR Pb BT
FIWBH TR R E S 2. P EBRbRAEE I NIST 981 (200pg/L) 1F N5 & s ¥ Fi 4t
AR IERREE, 2%Pb MIE 5 — MM T 6 Vo BMRFERIFE i ii A —E &1 TLER (NBS SRM
997) , 25TI {5 S {E 4-5 Z [a]. T1 i X 24Pb (T HLI% A #8231, B K4 8 4 blocks
M, R block 7 10 /> cycles, &A™ cycle N 4.194 #5. Pb [FA7 2 KN ES B &= 018K RN
FrEgEUE MR IE (Russell et al. 1978) -

i)

A FRR [FEAL R BT E R R A1 Re 20 AIACEEAE G K LU AE AT 225 LA (HEEAED
SIS T B IR R o 2TI%TL 5 H Tih 5 Pb & 20 1R IR+ (2.38714, NIST SRM 997
WEBAE) o BT TLRET NS Po BT N —EZE 7], Ktk NIST 981 4% FHAE Zh s £
PHAT IR IR SEERVAER AN P [FA 245K (NIST 981 F1 AlfaPb) Z [AJHf A 7 M i
AT 3T o AR o A B SR FH A Ml [R) 7 22 208 AL B 4K 14 “Tso-Compass ™ HEAT £ #5 4b B (Zhang et
al., 2020) . NIST 981 HJ 2™Pb/2%Pb )7 EBMI 0K B2 5 3 0.03% (2RSD) . NIST 981 HHERE
K FH 208Pb/204Ph=36.7262431, 297Pb/2%Pb=15.5000+13, 2°°Pb/24Pb=16.9416+13 (n=119, Baker et
al. 2004) .
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BCR-2 (X)) (SHEIRAEY) BT SAEREE LR & i) k£ N2 I 4545+ . BCR-2

[f) 205Pb/ 24Pl 43 M7l aE /9 208Pb/204Pb=38.736+17, 27Pb/2Pb=15.628+3, 29Pb/2Pb=18.756+10
(2SD, n=22) , H#EFF{H 205Pb/2%Pb=38.725+22, 207Pb/2%Pb=15.621+4, 206Pb/2%Pb=18.753+8
(Zhang and Hu 2020) fE 0.03% % 2270 [l N — 8. ZdmaR0H, ARSCIG R n] DAGHRE f b 476 2L

Gy, SR AT R ARG B R L RS FE IR P[RR 0T .

AR T7i%1EH Pb & E>2ppm A AFES,  PRUEFE & 2%Pb2%Ph Wl A FE B2 (2RSED
0.002%~0.025%) , MARHEFIERL T 0.03%. Pb & EKT 2ppm A A FES, MRS B AR
o2 BN, LNFR RS2 R Pb B . (K Pb MR TG B MHEARN L, WHOREE
SHT IR &

5.6 Scheme for Pb isotope ratio analyses using MC-ICP-MS

All chemical preparations were performed on class 100 work benches within a class 1000
overpressured clean laboratory. Sample digestion: (1) Sample powder (200 mesh) was placed in an
oven at 105 °C for drying of 12 hours; (2) 50-200 mg sample powder was accurately weighed and
placed in a Teflon bomb; (3) 1-3 ml HNOs and 1-3 ml HF were added into the Teflon bomb; (4)
Teflon bomb was putted in a stainless steel pressure jacket and heated to 190 °C in an oven for >24
hours; (5) After cooling, the Teflon bomb was opened and placed on a hotplate at 140 °C and
evaporated to incipient dryness, and then 1 ml HNOs was added and evaporated to dryness again; (6)
The sample was dissolved in 1.0 mL of 1.0 M HBr. Column chemistry: After centrifugation, the
supernatant solution was loaded into an ion-exchange column packed with AG resin. After complete
draining of the sample solution, columns were rinsed with 1.0 M HBr to remove undesirable matrix
elements. Finally, the Pb fraction was eluted using 6.0 M HCI and gently evaporated to dryness prior
to mass spectrometric measurement.

Pb isotope analyses were performed on a Neptune Plus MC-ICP-MS (Thermo Fisher Scientific,
Dreieich, Germany) at the Wuhan Sample Solution Analytical Technology Co., Ltd, Hubei, China.
The Neptune Plus, a double focusing MC-ICP-MS, was equipped with seven fixed electron
multiplier ICs and nine Faraday cups fitted with 10!'! Q resistors. The faraday collector configuration
of the mass system was composed of an array to monitor 2*4(Pb+Hg) . 2°Pb. 2°Pb. 2®Pb. 203TI,
205T] and 2?Hg. The large dry interface pump (120 m? hr'! pumping speed) and newly designed X
skimmer cone and Jet sample cone were used to increase the instrumental sensitivity. A Pb single
element solution from Alfa (Alfa Aesar, Karlsruhe, Germany) was used to optimize instrument

operating parameters. An aliquot of the international standard solution of 200 pg L™! NIST 981 was
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regularly used for evaluating the reproducibility and accuracy of the instrument. Typically, the signal
intensities of 2%®Pb* in NIST 981 were > ~6.0 V. The Pb isotopic data were acquired in the static
mode at low resolution. The routine data acquisition consisted of ten blocks of 10 cycles (4.194 s of
integration time per cycle). The total time of one measurement lasted about 7 minutes.

The exponential law, which was initially developed for TIMS measurement (Russell et al. 1978)
and remains the most widely accepted and utilized with MC-ICP-MS, was used to assess the
instrumental mass discrimination in this study. Mass discrimination correction was carried out via
normalization to a 2%TI1/2°T1 ratio of 2.38714 (the certified value of NIST SRM 997). All data
reduction for the MC-ICP-MS analysis of Pb isotope ratios was conducted using “Iso-Compass”
software (Zhang et al. 2020). Because of the difference in mass bias behaviors between Pb and TI, all
measured 2Pb/2%*Pb ratios of unknown samples were normalized to the well-accepted NIST 981
values of 2%Pb/?%Pb=36.7262+31, 2°7Pb/?*Pb=15.5000+13, 2°°Pb/?**Pb=16.9416+13 (n=119, Baker
et al. 2004). One NIST 981 standard was measured every seven samples analyzed. Analyses of NIST
981 standard yielded external precisions of 0.03% (2RSD) for 2*Pb/2%Pb ratios. In addition, the
USGS reference materials BCR-2 (basalt), (maybe different, the test report shall prevail) yielded
results of 2%8Pb/2%Pb=38.736+17, 2"Pb/?*Pb=15.628+3, 2°Pb/**Pb=18.756+10 (2SD, n=22) ,
respectively, which are identical within an error of 0.03% to their published values (Zhang and Hu
2020).
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