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Analysis of Minor Elements in Quartz Using by LA-ICP-MS

Masao HAYASHI and Jianming XU

Abstract: LA-ICP-MS was applied to analyze minor elements in quartz from volcanic rocks

at the Unzen and the Kuju districts in Kyushu. Since the intensity of its signals varies

extremely with time, an internal standard which is included with a constant amount

stoichiometrically in the mineral under analysis is absolutely necessary (for example,

Si in quartz). An idea of “equi-isotope concentration coefficient” was adopted. The

results show that the minor elements range from several up to a few thousand ppm, and

that the tetrahedral Al which substitutes Si keeps electric balances with alkaline

ions of Li+Na+tK.
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Fig. 1 Block diagram of LA-ICP-MS
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Table 1. List of standard materials for determining “equi—isotope concentration coefficient”

M3_| M5 Mi_| M8 | Mit [ Wi2 | GTi | GT2 [BCRI26A] SRM16a SRWTGa SRMG10]SRM812
: Jadeite |K-Feldspar] Fayalite |Wolastonite] Forsterite Enstatite | Glass | Glass | Glass | Glass Glass | Glass | Glass
Li,0(%) 0405! oo0a2| o12| [NeO®| 140 140
Ne,OX) 1510 707 ' 000 188| o0s| 358 oor| oom| A0 20| 20
MgO®) 010 0.15| 5083 3475] 540 540] oSt2f o052 070 so®| 720] 720
AI?O,(%) 2510] 2044 260{ 002] o002 o128 30| N0 ca0®)| 120] 120
SiO,%) 5040| 65.11] 2949] 5094] 2085 5553{ 663| 661| 5780 5490| 1940 Kippm)] 4610| 640
P,05(%) RAEE] Tilppm)| 4370 501
K,00%) 562 005 190 1000 133] 12| [Mn(ppm)| 4850| 306
Ca0(%) 098 4800 009l o046 910] 920] 108] 02| oft| [Felppm]| 4580] 510
TiO,(%) v 007 014 203 32 Nippm)| 458.7{ 388
Cry04(%) 044 Srlppm)| 5155] 784
MnO(¥) 009 014 014 . | Balppm) 410
Feo®)] 03]  013] 7051 on| 871 55 [Pbippm)] 4260 3857
Fe;l%(;) 001 001]| 00055 160| 120 [Thippm)| 4572] 3770
i 0.0 Ulppm)] 4615] 3738
Zn0(K) 0.10 1,020
As,05(%) 0.01
SrO(%) 029] 0037 05
Sb,0,(%) ' 029
BaO(¥ ] 1.036
PbO(%) 2398

Table 2. Minor elements in quartz (ppm) determined using LA-ICP-MS.

Q1081 Nodake 1982 Yugauchi Q1933 Furue Q1984 Mutsugi
Datal 1 2 ] 3 1 1 2 | 3 1 1 2 3 4 5 i 2 3 4 5
Lil 18] 18] 2 28] 20| 28] 1 i6] 38| 29 ) Y1 70| 18] 28 32
Na 3 3 1 1 3 2 1 29 4 3] 120 2 10
K| 291 23 3 o 90 34 9 16 10
B 1 1 6 0 i
Mgl 49 5] 1 20] 54 89 379 p) 1 55 30 4 [
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Mn| __10 29 8 5 0 [ : : y
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Cu 10 1 T4 36] 39 5 1 1 1 ]
A 05] 225] 8 99] 189] 150] 201| 199] 88| 175 228] 1L 74 64| 82| 8 54] 199
T 62] 124] 141| 114] 208] 113] 198 0] _90] 177 220] 1lo7] 103] 89| 100] 161 57]___109
Fe| 162 5] _2351] 322] 311 336] 319 752] 149 5 7] 170] 1 62 5 10
Ge| 13 48] 54| 122 20 1 7 7
P| 31 38 1 1 135 1 20 2 17 6
S 1l 309] 421] 89 )| 173]_1916 066 61 421 69 55 1 15
1985 _Shinyake Q1986 Kureishi baru . 90 kusu Q1723 Handa
Data 1 2 3 3 1 2 3 { 1 2 3 | 4 1 2 3 4 5
Lil 1 22| 21| 5] 2 2] 221 17| 1 1 15] 18 20 1
Na] 2 47| 26| 948 93 2 14 2 82 95 22] 29
K ] 5 42 1 18] 51] 80 90| 86 4
_Mi % T T B :

1 7 13 1 149 [ 25| 295 14 y
1& 160] 807] 158] 784] 585] 452] 161] 156 182l 180 93 aéT’ 2 942 B9a] T64| 1o
n b 4 <
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Fig. 2. Number of alkaline ions and Al in quartz.
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