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Abstract: Lead (Pb) has been shown to be a useful tracer of contamination sources and geochemical processes
such as age dating and crustal evolution. These studies require a chromatographic technique for Pb separation
from geological samples. This paper presents a comparison study on the effect of eluent concentration between
6M HCI and 8M HCI on the separation of Pb from Pb resin. The results showed that the separation of Pb
using 6M HCI as the eluent was not effective compared to the separation using 8M HCI. To verify this method,
we measured the Pb isotopic compositions of the Pb isotopic standard (NIST NBS981) and geological reference
materials (BCR-2, GSP-2, and JG-1a) using a thermal ionization mass spectrometer (TIMS). The results correspond
well with the reported values within the error range, implying that this method can be useful.
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Fig. 1. Elution curves of Pb for the ICP multi-elements standard solution using (a) 6M HCI and (b) 8M HCL
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Table 1. Pb recovery (%) of samples
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Eluting Test 1-1 Test 1-2 Test 1-3 Test 2-1 Test 2-2 Test 3-1 Test 3-2 Test 3-3 Test 3-4

Procedure ;Eel;“g;gt volume (ICP-std, (ICP-std, (ICP-std, (ICP-std, (ICP-std, (GSP-2, (BCR-2, (GSP-2, (BCR-2,
g (mL) 6M HCI)8M HCI) 8M HCI) 8M HCI) M HCI) $M HCI) 8M HCI) 8M HCI) 8M HCI)
Conditioning (P2) 2M HCI 1.0 - - - - - - - - -
Loading sample (P3) 2M HCI 0.5
; 26% 0339 . ; 3.59 . 27%  0.06Y
Rinsing (P4) JMHCI 05 % & & ’ &
Rinsing (P5) JMHCI 1.0 007% 1.6%  0.86% . - . . . ;
JMHCI 1.0 003% 15%  12% - - - - - -
JMHCI 1.0 007% 15%  12% . - 054% 034% 0.54% 0.63%
JMHCI 1.0 017% 1.6%  13%  007% 0.004% 0.11% 0.02% 0.09% 0.04%
Eluting Pb (P6) 6-8SM HCl 0.5 19%  22%  28%  25%
6SMHCI 05 5 TI% S 66% BP0l S s1% sa%
6-8MHCI 1.0 37%  20%  36%  32%  16%  29%  25%  17%  20%
6-8MHCI 0.5 0.49% 045% 026% 0.35%
2% 098% 48%  1.7%  0.7%
6-SM HCl 0.5 ° ’ ° ’ °0.07% 0.04% 0.02% 0.05%
68SMHCI 1.0  13% - 053% 0.12% 0.2% - - - -
6-8SMHCI 1.0  58% - 0.0004% - 036% - - - -
6-8MHCI 1.0  1.8% - - - 036% - - - -
Washing (P7) 6MHCI 10  076% - ; . ; . . . ;
6MHCI 10  025% - - - - - - - -
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Table 2. Column chromatographic procedures for the
separation of Pb

Process Reagent Volume (mL)
Cleaning column 6M HCI 10
Cleaning column 2M HCI 10
Cleaning column (P1) 6M HCI 4
Conditioning (P2) 2M HCI 2
Loading sample (P3) 2M HCI 0.5
Rinsing (P4) 2M HCI 0.5
Rinsing (P5) 2M HCI 4
Eluting Pb (P6) 8M HCI 2
Cleaning column (P7) 6M HCl 10
Cleaning column DIW 10
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Fig. 2. Plots of (a) *’Pb/"Pb vs. 2%Pb/**Pb and (b) ***Pb/
204ph vs. 2%Pb/ %P for NIST NBS981 (this study;
@). Group A and Group B represent TIMS results
without and with spiked calibration method,
respectively.'®
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Table 3. Pb isotopic compositions of geological reference materials and NIST NBS981

Sample 206pp/204pp +26SE 207pp/2ph +26SE 208pp204pp +26SE

BCR-2 #1 18.775 0.002 15.619 0.001 38.715 0.004
#2 18.755 0.005 15.623 0.004 38.742 0.009

Mean 18.765 0.019 15.621 0.004 38.729 0.027
Reference value'” 18.753 0.020 15.625 0.004 38.724 0.041
GSP-2 #1 17.614 0.001 15.574 0.001 51.204 0.002
#2 17.636 0.001 15.573 0.001 51.420 0.006

Mean 17.625 0.022 15.573 0.002 51.312 0.216
Reference value'’ 17.580 0.092 15.510 0.007 50.945 0.348
JG-1a #1 18.603 0.002 15.603 0.001 38.697 0.004
#2 18.643 0.002 15.621 0.002 38.827 0.004

Mean 18.623 0.039 15.612 0.019 38.762 0.129
Reference value'® 18.606 0.001 15.610 0.001 38.687 0.003
NIST NBS981 (N=20) 16.896 0.003 15.436 0.004 36.525 0.012
NIST NBS981 (N=10)* 16.899 0.004 15.441 0.005 36.544 0.021
Reference value'® 16.891 0.002 15.429 0.002 36.515 0.007
Reference value' 16.936 0.001 15.489 0.001 36.701 0.003

“undergoing column chromatographic procedures for the separation of Pb

HAYS AR &7] "ol A 159 Ragd S3k(blank) o] W FUL B4 AAES <
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=17.625+0.022(26SE), *’Pb”*Pb= 15573+ 0.002(26SE), 3t 8M HCIZ #2818 7%, 6M HCIZ Z838

208pb2¥ph = 51.312 + 0.216(26SE), JG-1a= **Pb/*Pb o Boh A2 &S AR HE 96 % o] 3

= 18.623 £ 0.039(26SE), 2"Pb”™Pb=15.612+ 0.01926SE), 3l ol galde] H=xrt 6M Et} 8M HCIY
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37b 290l GSP-29} JG-1a8] A Aujdew | E29] NIST NBS9813}+ ¢H F 4] E91 BCR-2, GSP-

2 QAMH9E Kol Wzl B} o 2 S B 2, 1G-1a2] FE LA S 243 A3}, 7]E =5l

AK(Table 3). ol& ¥uF F2HE 4 A= BiE g5 & 49 WA & dX st 2
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TS 2 ATE B g F el w4 & B 4 AR 9 okt Aol 2835k

Hlo] §3S FE=x Felstr] ¢l NIST NBS981 48 7t Aom Azkdn

N=10)2 FHEFAIF T & E2l8td

FH940E =AU 2 A3, 2Pb Pb = 16.899 ZtAle] 2

+ 0.00420SE), *7Pb”"Pb=15.441 + 0.005(20SE), **Pb/

24pph =36.544 + 0.021(26SE) .2 & Fa] 23S 51 o] AT FHAAAYATLL F oA “x 4
2 A3 #a oA HY UelA] & dAse e AAEA A A ohdsl B G831 A
lEAth ol W 2] Al AR 2585 Al AL wro} £ =9 th20-3119-1). ©] =& & &
of, AMS- £7], UM AT T AF 3749 v} olgk A A4 AANE Al AAMIEE ) 5
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