CrossMark
& click for updates

A Qs3] A] A 52E Al 62, p. 953-960, (2016 12Y) ISSN 0435-4036 (Print)
J. Geol. Soc. Korea, v. 52, no. 6, p. 953-960, (December 2016) ISSN 2288-7377 (Online)

DOI http://dx.doi.org/10.14770/jgsk.2016.52.6.953

<Technical Report>
%7 AR Selzl AFEATE o83
ol 9194 A

ohale AT THgel] B 4z T Faxe] ANET glom AT i) $EaY Setxnt
Arp A7) W B47]40) MR Qske] obdd B9IUAS B3 Tk A7V A Fus) AAw L et
Tt Sl ok 7hA] obel B9l B Ul o] S T3 A7r AT Aot & Ao ML 7]
Zof magl obdd Hely F HRHoITL 3ol FL PHS vlmste] ATA B B Kol e T
251307} 3heith. AG” MP-1M &ol& L4715 58 2L o] 83to] ol £ wmaielm £eje
Az that A2 AEE stel 3 579 ALEEEA(BHVO-2, BCR-2, BIR-12) o] §3}e] £e] 4 5
9191 B2 AABHATE £ Aol HES T g B 05% ol 4he] 8142 Mol oLt gAhE AL
S 59 okl H91UA gho] 71 Hughat 0 xPES] el A QXISHeT. & Aol AL otel H9]
ALBANE 5 ATt BT} 5 Thake Hool 4 98317 289 Aoz 7|fert.

FR04: obel 59194, obdd Ee, TE7] AT Sejmnt Ay

Sanghee Park, Jong-Sik Ryu, Hyung Seon Shin and Youngwoo Kil, 2016, Zinc isotope measurements using
a Neptune MC-ICP-MS. Journal of the Geological Society of Korea. v. 52, no. 6, p. 953-960

ABSTRACT: Zinc is one of the essential elements in biogeochemical processes. Although recent advances of
analytical techniques and multicollector inductively coupled plasma mass spectrometry (MC-ICP-MS) have made
it possible to provide the insights into various biogeochemical processes using Zn isotopes, none of study has been
conducted in South Korea yet. Here, we compared two Zn purification methods and chose the best method in our
lab, along with a verification of the method by measuring the Zn isotope compositions of three USGS geological
reference materials. All matrix cations causing mass bias were effectively removed through both two methods,
resulting in a Zn yield of more than 95%. However, the method using HCl only yielded the Zn isotope compositions,
in all excellent agreement with reported values within the error. It is expected that this method will be commonly
used to study various processes about Zn in earth and environmental sciences.
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=31 Qe A E =0, BAEEHY &8 A-H(Maréhal
et al., 1999; Albarée, 2004; Cloquet et al., 2008), X| &
E2 9 9443 A-(Herzog et al., 2009; Moynier
et al., 2010; Moeller et al., 2012; Telus et al., 2012;
Chen et al., 2013; Sossi et al., 2015; Guinoiseau et
al., 2016; Liu et al., 2016; Lv et al., 2016), A
A 9 F32E A7 Chapman et al., 2005; Mason
et al., 2005; John et al., 2008; Kelly et al., 2009; Zhou
et al., 2014; Duan et al., 2016), A9H 2 HY =3
AHWeiss et al., 2007; Cloquet et al., 2008; Bigalke
et al., 2010)7F AP =1 ik T U Sl A= of
A 7HA] Zn F994 A A 9 I A7 A
3k Aol

£ s da FAT v 2 Zn 9
45 Ao e RANEEE WY Zns &
A £ F5 o Sl g4 EERo] A
of gt} o1 S0, AG” MP-1 g0l wel47|
o] &-5to] DA R thef3t F= 9 HAatat BHitks}
i T4 AARS o] gste] A 2E ZnE &
3t Maréchal et al. (1999)¢] 9435 E|&2 G
Bgste] 4% B2 (John et al., 2008; Petit et
al., 2008; Bigalke et al., 2010; Moeller et al., 2012;
Zhou et al., 2014; Duan et al., 2016; Guinoiseau et
al., 2016; Liu et al., 2016)1} SAEZ thekat =9
Hatat Aikg o835t E2]%(Chapman et al., 2005;
Mason et al., 2005; Weiss et al., 2007; Cloquet et
al., 2008; Kelly et al., 2009), AG® 1X8 Lo]-& w3t
7S o] f5t0] HEARS o] 45t 2l ¥ (Herzog ef
al., 2009; Moynier et al., 2010; Telus et al., 2012;
Chen et al., 2013) 0] It} 2 Ao ML Ak}
ISR S AR o] &5k v 9 dARS
ol g3t W 5 7MY A& Aoln A=t w2 W
He vlaste] S AAISHT BHAkskea £
Ahe o83 A, IHEkeaTE ] 9 HS A
A Bt &eA lch(Maréchal ef al., 1999).
£ Yjof] Mgt Alo] £51A| =H 247 o) 4]
tloyst o2 LSRR (AIY Ar', Mg™Ar’, Mg™Ar” and
etc) FA5HA HL, o= Zn TP EAA] 7H
e FEHEE Y4 7Y 3 3ed 9 o5 Y4
EA|ARE &Rlgo} st (Mason et al., 2004; Liu
et al., 2016).
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2 dFoA = v ALRA=(USGS) Y 4=
TAIR T obd ol 22 Al N RS BEAE,
BHVO-2 (130 + 6 ug/g, Zn), BCR-2 (127 + 9 yig /g,
Zn), BIR-1a (70 + 9 ug/g, Zn)& AR&ak] Al
F4(Clean Booth class 1000)0| A Th23} o] Al
22 A2jskr}. AR ) Zn o] 1 o] HE of
10 mge) A RS 3t 5 E| B2 §7]0] Po} AT
B4 35 (v/v)E 49l TFARS 91 oF 180-20
0CoAq AlzE &d &3zl F 6N Fi& ¢
A 483} 4GS AALL o)F Al
£ AXAZ o 5% AAto =z 3]43te] ICP-AES
(PerkinElmer Optima 8300)& ©]-83}4] Zn 5%
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A E B8El Zn RelHe Y] 9
sto] 2712 WS Wl sto] AABHETHE 1). Al=
Y} Zn £2)= $J5}e] Bio-radAk] 2+ (Poly-Prep®
chromatography columns, 0.8 x 4 cm)¥} So|-2
n3=3] (AG® MP-1M, 100-200 mesh)E- ©]-83}%
o} B2E iy P2 T YofA o]FojFl o,
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2.2.1 Method A

10% FAte = Aj2E deol S0l wekaA] 1
mL (2F 0.6 )5 $%g ¥, 10 mL 0.15 N B4k} 25
mL 6 N g1t 2 Fol2 wgpa] Yol EAsh=
EoEs AT 5 3% S5 mL 6 N g4ke.
2 o2 ngpr| 9 mids et o) A
A Il A Het Al 2E 05 mL 6N gite=
S HBAA Fol2 W] 2% & T
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Table 1. Comparison of two column chromatography separation procedures.

Method A Method B
Process . Volume . Volume
Medium (mL) Medium (mL)
Resin loadin AG" MP-IM, 1 AG" MP-IM, 2
& 100-200 mesh 100-200 mesh
0.15 M HF 10 0.5 N HNO;
Resin cleaning 6 N HC1 25 7N HC1
H,O 5 H,0 2
cleaning repeated three times
Conditioning ( 5 6
Sample loadin,
P g 6 N HCI 7N HCl + 0.001% H0,
Al, Mg elution
Cu elution
Fe elution 1 N HC1 2x2 2 N HCI1 + 0.001% H,0, 2x5
Washing’ - 0.5 N HNO 2
Zn elution H,0 2%2 ' ’ 2x4

"Washing for matrix changes
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c. 6N @4H12 mLE Wo] Cug A AT,
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2.2.2 Method B
Method A%} th2 4] Zo]& k2] 2 mL (9
12 g)& 78 %, 7mL 0.5 N F4L 5mL 7N &
AL 2mL 33 SHFE A 2 39 HHEste] &
o] 2 w2 Yol EAjeh= BeES AAT T 6
mL 7 N @4k} 0.001% dAksla=a E3HAEO 2 j
& A F 919 AA 2] oA At Al
£ 05mL 7N g4k} 0.001% THAEES=4 EgHAEe
2 ojZS H3kA A Sol neA|o| 29 & ot
S & BFE F5t] Al W Zng B2 5T
a.7 N @A} 0.001% THAFSK=A E3HAF0.5 mL
£ o] AE7} iAo F88] SHEHES

shict.

b. 7 N &4k} 0.001% THiFsl=4 E3HAF10 mL
£ 2ol A& Y Al, Mg 52| FHAE AASH
St

c. 7N @43} 0.001% THAFsR=4 E5kAl 24 mL

£ 9o Cug AASH
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H(mass fractionation) <A 3291 Zn 3HE4L F
FAZ22] IRMM-37025 o] 43t EFA|R-A|B-EF
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Hl= H2E(%0) 2 VERH L DERAIY ()2 285t
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Table 2. Instrumental settings in this study.
RF forward power 1200 W
RF reflected power <2W
Colling gas 15 L/min
Auxiliary gas 0.90 L/min
Sample gas 0.965 L/min
Extraction lens -2kV
Focus lens -523.0kV
Acceleration voltage 10kV
Skimmer cone Nickel X-type cone
Sampler cone Jet interface nickel cone
Spray chamber Quartz dual cyclonic
Nebulizer ESI PFA MicroFlow
Sample uptake rate 100 uL/min
Instrumental resolution 400
Ion getter pressure 8.65 x 10” mbar
Table 3. The results of #-test.
Sample Method n gt 20 t p
A 23 0.35 0.14 .
BHVO-2 3.90 0.00
B 5 0.21 0.18
A 28 0.25 0.06
BCR-2 2.10 0.09
B 6 0.17 0.30
A 4 0.23 0.07
BIR-1a 2.18 0.07
B 6 0.10 0.29
" p<0.05
of th&at o] Bkt 25t £EE otde] gt i A S5t
o) Method A9} B #hY] B ofed 3]4:80] 95% o]4
& B pamnsron o) = |75 - sample 11 % 1000 A ERlsta e, 249 22 Al Zn9] AY viegl
(Zn /642”)13‘\1‘\137 02

12, IRMM-37023F JMC-Zn®] 994 o]
£ 0.32% 2 & AoA E4E FHeat= o
3} Zro] gAKsE 4= QIth(Cloquet et al., 2008; Petit et
al., 2008; Bigalke et al., 2010).

éﬁﬁZﬂJuC— Zn (%] =0.32+ ‘Sﬁﬁznmjml— 3702 (%]

3. 21} 2 £9|
T B2 H(Method A and B)of| o3t 842 H]
W17] $fs1o] ICP EREEGAE ALg31o] o}l

(procedure blank)2 AZE3SH] o3I i 1™ 1). &
2 2| Y] Fof|= g WHE A G
R A &kt o]Z Method A9} B WO 2 3%
o] AR FEAIE U oA EE5t] oY £
232 ARE B §°Znpvc.zndhS HIRBFATHE 2).
A%} BryRo] 2l £2]¥ BHVO-29] 8 Znjvic 2
2 242 0.35 + 0.14%o0 (20, n=23)2}0.21 + 0.18%o
(20, n=5)0|3lem 7|& =Fo|A HiiH o] ¥
o] dAJstgth(Herzog et al., 2009; Moynier et al.,
2010; Moeller et al., 2012; Telus et al., 2012; Chen
et al., 2013; Sossi et al., 2015). A<} Brf ol o3& &
2% BCR-29] §*Znjvc.znBr-2 22 0.25 + 0.06%0
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B g & dXspA|Rt, Baol ofsf £2iE
otde 71 R H ol vl ¥ 8 Znnve kS
e ItHerzog et al., 2009; Bigalke et al., 2010;
Moynier et al., 2010; Moeller et al., 2012; Sossi
et al., 2015). oo 2 A2l Bufyof o3 EalH

A7|E 023t oft Seiela BA 957

BIR-1a9] 8% Znjmczngh-S ZH2F 0.23 £ 0.07%0 (20,
n=4)7}0.10 + 0.29%o (20, n=6)= Hx}2] AL 7]=
HiE gt dXehs vhd $x1o] F9- 7|E Bu
H e 2 AolE BYS stk (Herzog et
al., 2009; Chen et al., 2013; Sossi et al., 2015). A, B
o) oJs S E ZF A5 Zn T 94 gl o
3t IE87HA, B) Aol SAEAE ]85t &
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Fig. 1. Elution curve of Cu and Zn for an ICP multi-elements standard solution.
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Fig. 2. The §*Znc 2, values of three geological reference materials (BHVO-2, BCR-2, and BIR-1a). Symbol and
colored area represent measured values in this study and reported values, respectively.
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