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Abstract: Glass reference materials have been essentially used for precise geochemistry analytical
techniques. In order to make up for the drawback of synthetic glass reference materials, which have the
high uncertainty caused by the difference in composition of natural rocks, we introduce a glass geostandard
using natural glass. The NK-B1G sample, which comes from the Baekdusan obsidian, is a natural glassy
rock that contains only few crystals such as microlites or inclusions. We examined the feasibility of the
sample as a reference material for microanalysis like EPMA or LA-ICPMS.
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o] 7H#E =A< =2}, = Topics on “Geostandards”

A (calibration)ol] EF=A] S (standard samples)’} Ht Geological Materials Z5F H|EE T 3= FA0]
Al dgstar, Aseke] 418 918 BEEEd oftt. o] m=ojolA AlA Zh=e] BFEEE i
gk =2 A Ik Ytk EEEES o]83) Eﬁa HeJA7t Bagle Betal SA7IE AY
2L FAAHE AL AR o ddelr = b= 21 olg7] wjitel] Ad #FEZ HE 2
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TT BAHY AL ZFAEREC deiM =
geochemical reference samples, geochemical standard
reference samples, geostandard samples 52 802
ARGESL St A, AR M e AT
EFAIF gt 27] AR Abbey (1980)%
£ T e, A7 e ZBFAEEC gg
AmE sk FAARE of9A kL A
alof sk=Aloll gk FA12Q1 WS A8k z=
o] BA7HA Aite= AEES] TR 54, 1
2oL AkE EA3kel sl A elsiit.

AR By e A FFEA] FRe A
AR 7THAE v, A (Rock), WEE APt
group elements), F2](Glass), & E(Mineral), 273

oL 9 F

(Environmental) 2 &¢|¥4&(Isotopic)e] XFEZHE

o]th(Jochum and Bruechner, 2008; Jochum et al.,
2005, 2006, 2011). EA] xFEHe] A5= AlA 7
o] T 1000097)0) ol2E #4] 7|AECM Al
3laL Qlom, Age] A HPH-2 85% o]/l ol&
7138 BAAEE &

il

~

ot olE FFE=ZEd dig 7
A vk E93 A742] GeoReM  database(http:/
georem.mpch-mainz.gwdg.de) oA &1 4 gith
7)ol 20199 AAZ 10,870H2] =REZRE oF
3500702] sEE=oll thall oF 49,70070¢] 24 %ko]
AR RTA~ ) |

=Uo] AAFFEH gk de =R
ALelA 1990 o] F 36719 AAxFTE] o
st AES) A AR BEFE=o digh Bt Aot
dl: Lee et al, 2002; Kim ef al., 2005), 3% =+
Yol HP=|] Fate] Aol o] == v
Foh A% A7lEe] A9 PI=(NIST, USGS), ¢
B(GSJ), 7IHTHCCRMP) 52] =¢8] F5E &3 7]
oA AL Y= FTEES ARESHARE, T3t
717F YA w9 R S Qla = A
FEEA g A7F ok Aol

%]

S HE FHRAL, PR

~

ol

o] WA AR EFFAS HAske] A8 A
oA 2EHE fEld S olgsta, AE BEE
Aol Az {8 ov] AFLEHR AR 2
LA-ICPMS #419] x5 B stz s,

Plasma Mass Spectrometry; LA-ICP-MS)L} ©]x}¢]

< A% F47](Secondary lon Mass Spectrometry;

SIMS)et 22 ™ AR E TS o o o

|5 AFEHEM, vAIEA (microanalysis) 7171¢]

EA71eo] el fe FF=d tigk a7t

7k FAt 28y vAEA S 283 AEA
ulE

7] QeiMe A3 FFEF AMgo] QFEHA|NE
Ao 23t ] HFEdo] =3 Aot}

A2 A Aoz 71
E42 NISTOA AFEA = S
Alg]zolt), ARt o] R EL IEHS] A UF
vy}, Ati3|(soda ash), EAMES 7)Eo = z7}o)
ABA 617HA9] JEF AAE TEHE FYste
A A FEolth(Kane, 1998; Jochum et al.,
2011). 289 3 FelE ATEEZIE AEYS 1
HAskE 2 7] AR EC] AAEAL k. S, A
A AFEE AL s o] 4 o] B+
ZAJo] eI} (Eggins and Shelly, 2002), A4k
frEle] AR vlwsle] Na, Caol g3o] =31, Al
9] gafo] Yo (Perkins et al,. 1997), AAA 4k
E5e 3 24402 g27] wEol(Jochum ef
al., 2000; Ulich er al., 2013) EA=}52] A
FEFe vA F Ak GEA AU

Ad FFEAEA F4 FE7E 7HRE o 3
< BEs] S8l PIEAERZAA(USGS)eIME 29
7173904 1A bR o] WA 23S xFele 8
Me] ALt HAS ol&ste fE EF=ZE(MPI-
DING)S Al ZHs 9 thJochum ef al, 2000, 2005).
A BFEAS AR A2 A AR 240
frAkste] wlERE g3t FAskee gHo] Ut
gy wEske RS o frElsks] Slsl
ALGATIE A2 golA] REd FYPo= s
A ge] EiAAo] o7|&7% Ft}(Kempenaers ef
al., 2003; Jochum et al., 2005, 2006; Strnad et al.,
2005; Shaheen et al., 2008; Babechuck et al., 2010;
Borisova et al, 2010). 2= 2= 2 ZLEZ
o] o8 7] #AE IHlsrE At 72 AHIE
ETFEARE At S AEs] BI|E siich

RM 61x(610-617)

>N

Korean J. Mineral. Petrol.



2.09k9 )8 f2) A EEEe) v o] A7 67

A3 A}t zHAAF Q2] T QoF A, & 1 um o]k v (microlites)°] EZE=|
o] UTkSharp er al., 1996; Jin et al, 2014; Jwa
nelR R A A fEle 24 et and Hwang, 2018). o] w|AAR 9] F/H= HAitshd

TR SR shbe UAkS0NREe] B BER AR, A4, A, 34, de, S
Fa%(obsidian)e] = THE ShbE WRUR 89Sl ® ol aZelx BushgEe] wel 4 k.

TYoE A== o] E(tachylyte)olth (Bates nAAA ] 23S mlanke] AR WS E WAk
and Jackson, 1987). EFdElolEx 2 oyt & 289t 5o w} gkt (Hwang and Jwa, 2017;
Aebde] ZAF(chilled margins)ollA] F2EY, & Jwa and Hwang, 2018).

3t vwshd 1 AEgEs AEYol BAM  Fag AR el rlAARe BEEIRAS) AR
ATHFlett, 1911). ¥ ATNE A 2 T8 FEYS Sushod BAS WAL o) sz
e Ads|2 Atk Zagre QYA Gl s HHE 15T MAARS TFHA G 5
g5t Z4 EE 2 mE sfdrolnic 89 ARE FRsHe o] TSk B drdae
gaso), 427 Faol B HEUA E AQ &b ALST FRoke WA Azl AHE T A

A9kl vhavlel FRoE FHELh S oFF  BNK-BIG Fig. lalth. F31de) 33t A0
A W9l AR5} Ao Shel, = BIAT NK-BIG ARE /1A nlAgeN

71e] ARFEL v TALt Z2HAE A Alolol 3l HAbshEEe] kol AL 1A L=ThFig.
Feh & 4= Ath(Michael and Ralph, 1971). IB&C).
Fa9e] A HeoR RN U o AL A A o] HAje]

A B

100 pm

Fig. 1. Photographs of natural glass (Baekdusan obsidian, NK-B1G). A, NK-B1G sample is characterized by black
glassy and conchoidal fracture; B, open nicole; C, BSE image of the NK-B1G.

Beam size of LA-ICP-MS

Beam size of LA-ICP-MS
0o O Beam size of FE-EPMA
Beam size of FE-EPMA

— 10pm — 10pm
10.0kV COMPO . 10.0kV COMPO

Fig. 2. BSE image of Baekdusan obsidian, and beam sizes of FE-EPMA and LA-ICP-MS. A, NK-Al sample con-
tains a lot of microlites; B, NK-B1G sample contains few microlites.
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nAAA o] Fol XFHE AlEe 2 4 SN B
£ Hlws] B9 Fig 29F 2t} HlaL B Sk o
Al BEAE QIollA] A FHE A|E(NK-Al)eltt. Fig.
2= HAIEA ] B2 NK-AIN B2} rlAZAA o] A9
= NK-BIG AIBE A9 HU3 =7|2 M3t
Aoln, B4 71s4S 917 9)8le] FE-EPMASL]
=715 pm H2)$ LA-ICP-MS2] ®=7](50 pm
wehE 2ol EAls] Bdth. FE-EPMAS] 75 wA|
Ao E¥ow Bl 712 i3k o] 715
AR, 4 =7] ool WAr]dM e wAEA Y
EAN7E HAol P WRIA Flo] LA-ICP-MSS}F 7+
< B2 AR AlFErt 4gs] Wojd ol
= f8 FFEHo] #4s8of ke dARAS
WS kAl "ok webd Se9 e A
g sets FFEERE ARRSH] Yalire mA)
Aoy ZfE(inclusion)?] X2} 22 B4dS
oA ZAA 5Ao] glojoF $he AAFT

o

24wy

Z0% AE W fEE 71AFe] R Ao A
gk T AT AAAL MAAREA ]
(FE-EPMA) JEOL JXA-8530F PLUSE ©]&3&}o]
=Asl9on, 7Kg 15kvel W AF 10nAR
g B EFUWDS)S o]gste] HA e
Na,0, K,08} 2+ 42| 940 &d& 43} ¢
7] S8l ol5 el thell AU WA HESIN o,
vl F715 5Sum=z A3

S ERYUARS] B4 =7 2A A AT Bl
o|# At} F AR DA 7](LA-ICP-MS)E AME-
it B8 Wl =7] 50 um, B2 olyA| 5mJ,
I2]3 10 Hzo] ¥HE-89 7oz A3t &

7R ES ARSIeH, vz 54 f\lﬂ =
4 Al7Z(dwell time), 2] HA]o}2(wash out) Al
7ve Zbzb 30%, 10%, 30%% I35t NIST
SRM 612 EFEAES 9F FZEAZ o839,
BCas WF ETEZEE o83l BA3UT

BIG A EE nAA4S 7
] FE-EPMAE o83t FA4% 949 #43 LA-
ICP-MSE ©°]&3 v|ZdiE 3 S|ERUL FA A
A& EdEAoR st e ] ghet). wEhA
EAAR gk =2 U AES] AFsEE g
Fgoll g SAH n= As7|= g}

Table 12> NK-BIGe| tigt FE-EPMA #4& &
3 AL TR A4 S Asilth A4
nA AR o] gl 71dF] 10 A3t At
. NK-B1G A5 Si0,o] 32 74.8-75.5 wt.%
2 fud 246 gt FeOt)e] e i
3.14 wt.%, CaO= B 1.65 wt.%® e}, st
Na,09} K,09 &2 7}z <+ 3.86 wt.%, 2.65

wt%=Z SAHEC BAE Ao st AlEe]
2 (homogineity)S H71st7] S5t Ao ZF=HA};

H

Table 1. Analytical results of EPMA(unit: wt. %) for natural glass sample, Baekdusan obsidian

No. Si0,  TiO, ALO, MnO  FeO(t) MgO  CaO  NaO KO  Total

1 753 021 12.1 0.05 325 0.06 1.61 3.84 269 991

2 752 0.24 12.0 0.10 3.03 - 1.66 3.93 258 988

3 75.0 0.18 12.0 0.06 3.19 0.05 1.68 3.82 266 986

4 75.5 022 11.9 0.10 3.10 0.07 1.65 3.85 270 99.1

5 74.8 021 122 0.10 3.13 0.05 1.64 3.83 265 986

6 75.3 0.18 12.1 0.04 3.12 0.07 1.67 3.95 2.63 99.0

7 752 0.18 11.9 0.09 3.12 0.10 1.69 3.87 264 988

8 75.4 0.20 11.8 0.11 3.17 0.04 1.64 391 2.63 98.9

9 75.4 023 11.9 0.13 3.18 0.06 1.70 3.79 2.61 99.0

10 75.3 023 12.1 0.12 3.09 0.04 1.58 3.81 266 989
Mean 752 021 12.0 0.09 3.14 0.06 1.65 3.86 2.65
SD 0.20 0.02 0.1 0.03 0.06 002 004 0.05 0.03
% RSD 027 103 091 345 1.95 307 224 1.42 131
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Table 2. Analytical results of LA-ICP-MS(unit: ppm)
for natural glass sample, Baekdusan obsidian

No. 1 2 3 Av. SD  %RSD
Rb 71.5 69.3 71.3 70.7 1.24 1.75
Sr 959 920 956 945 217 230
Y 96.7 956 97.8 96.7 1.11 1.15
Zr 502 493 505 500 6.29 1.26
Nb 63.6  63.1 647 638 0.83 1.3
Cs 0.81 0.76  0.75 0.77 0.03 4.16
Ba 556 549 561 555 5.89 1.06
La 570 56.8 574 57.1 028 049
Ce 126 124 128 126 2.18 1.73
Pr 14.8 14.6 14.9 148  0.19 1.27
Nd 60.7 59.5 622  60.8 134 220
Sm 13.5 13.7 14.1 13.8 033 239
Eu 257 268 274 266 0.09 324
Gd 15.5 14.8 15.0 15.1 0.4 2.66
Tb 245 243 242 243 0.02  0.63
Dy 17.0 16.4 16.5 16.6  0.29 1.72
Ho 340 342 358 347 010 2.85
Er 10.2 10.1 9.93 10.1 0.15 1.50
Tm 1.58 1.46 1.49 1.51 0.06 4.14
Yb 10.7 10.4 10.4 10.5 0.18 1.71
Lu 1.48 1.48 1.57 1.51 0.05 3.44
Hf 13.3 12.8 12.9 13.0 028 2.8
Ta 391 3.79 3.88 3.86 0.06 1.62
Pb 5.58 5.68 5.66 564 0.05 0.94
Th 729 7.09 700 7.13 0.15 2.08
U 230 220 227 226 0.05 227
(Relative Standard Deviation: RSD)E A A5}
Si0, ALO, FeO(), CaO, Na0, 2 K,0¢] RSD

e 2.5% oldte] Zro g H|s=d ATES "ot} s
ARE Ao 2 F4H TiO, 53] MnO 2 MgOe
10% o)’de] Bo= AlLteo], I il el 2743
o g Bgdsitt @xg% Sio,, ALO, Na,0, K,0
5o FAE dae #FsH Brdta & ¢ 9
LA-ICP-MS ¥4 Z3}= Table 20| Alskich
LA-ICP-MS 42 712K 33 =43l FA A
25199t} La, Tb, Pb= RSDQ] ko] 1% v]vte=z
ALtET) Ba, Y, Zr, Pr, Nb, Er, Ta, Yb, Dy, Ce,
2 Rb 2 ALFE RSD Ftel 122%™, Th, Hf,
Nd, U, Sr, Sm, Gd, Ho, Eu, Lu, Tm, Cs < 2%
o], 5% olste] & HQIthFig. 3). dWHHo=®
RSD 7ol 5% olstd of 2/dxo=w #dsiA &X
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