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Determination of 28 Elements Including Rare Earth Elements
by ICP-MS in Alkali Melted Rock Sample

ZHOU Guo-xing, LIU Xi-xiang, CUI De-song
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Ministry of Land and Resources, Shenyang 110032, China)

Abstract: Put a vessel containing a mixture of quantitative samples and Na, O, into a oven,
which was heated to 700 'C beforehand and keep 15 min, so that the samples could be de-
composed. Take the vessel out and cool down, add hot water, keep it over night, so that
the elements were measured deposit fully. Separate off large amount of solvent and solule
irons by filter, then solve the deposit with HNO,, control acidity at 2%. 28 metal elements
including rare earth elements in rock and ore were measured by Y-type tube internal stand-
ard import to ICP-MS. CRM GBW07103 and GBW07105 were determined, the results fit
the values of the standards. The typical rock characters in rare aerth picture of chondrite is
identical with the result of rock identify. For the method using Na,O, as solvent, so it is
suitable for different type of geologic samples.
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, 1.2
, 1CP . 1CP 1.2.1
, ICP N ICP-MS o ,
, 1.0 mg « L' .
; ICP . 5% , , 0.0,
1CP s 1.0,10.0,100.0 pg » L' o
, o ICP 1.2.2 0.1000 g
s , 1.0 g Na,; O, , 0.5¢g
) s 700 C , 15 min,
o ) 200 mL s 100. 0
; s “Y” mL s o
. . 2% NaOH 0 ., 1%
o HNO;, 2
1 2 mLL  HNO;, ) o
1.1 1.2.3
X Seris [[ : )
Thermo , 1, o com = CV/W, .M
(18 MQ » em):  GN-RO-100 i C /pg s L7V
, /LW /g.
(BV-1D . ; 1
(GBW07103, GBW07105) : 2.1
100 mg« L', , 2,
3, 1 15 ,GSB04-1789- 2.2
2004; 2 9 ,GSB04-1767-2004 ; o
3 4 .GSB04-1767-2004 ,
o , 5puge L7
Rh ) 300 000
1 ICP-MS s ! \
Table 1 Working parameters for ICP-MS , Rh Re ()
1200 W 2.3
(Ar) 14.0 L » min !
(AD) 0.7 L+ min~! . , ,
(Ar) 0.6 L » min!
. 1.0 mm I, 2,

@ 0.7 mm
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Table 2 Analytical isotopes,internal standard and emendation of interferences

“Be 193 Rh 158 Eu 193Rh Cgy (1) =Cgy (m) —KCp, (m)
“Mn  19*Rh 5Gd 1%Rh
%Co  1%Rh B9Th  W03RR 19Th =199C—1, 47(!1 Dy—0. 76 X 16 Dy)
$Cu 1R 15Dy 105RK
8Sr  105Rh 15 Ho  199Rh
8y  105Rh 16y 105RhK
0Zr  109RK 19Tm  109RK
%Nb  19Rh 72Yh  19RhK
5Ba  105Rh 7Ly 1%Rh
191, 19Rh SHE  1%9Rh
HoCe  103RK 81Ta  103Rh
Hlpy  105Rp 25| 105RhK
WINd  1%9Rh 22Th 1Rk
1iSm  19RK B8 13Rp
2.4 2.5
1 GBWO07103,
GBWO07105 s o 700 C 15 min
Na, O, N
0 0.100 0 g » Na, O, 2.6 ,
( ) 1.0~3.0 g s GBWO07105 12 s
. Na, O, RSDY% =S x X100 :
Log . : : 4, (1. 1% ~
; , 9.5%) 3 I
, 1.0 g Na, O, GBW07103( ) GBWO07105( )
3. s 4, s
o 12
3 ’ ’
Table 3 Influence of lanthanum and hafnium
in different alkali quantity 5 |
NawOs/g w(La)/107¢ w(HD /1076 LD:3S(V 1 YW(W 1 ), Ly,
GBWO07103 GBW07105 GBW07103 GBWO07105 , .S
1 55 57 6.2 6.6 s - ; \Y% ; W
2 52 55 6.3 6.7

3 54 55 6.2 6.7
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Table 4 Accuracy test of @y /107¢
GBWO07103 GBWO07105 GBWO07103 GBWO07105
'Be 12.4+1.4 12.3+1.5 2.540.4 2.740.7 [¥*Eu 0.8540.07 0.88+0.06 3.240.2  3.17+0.2
5Mn 463418 47820 1310461 1288458 [¥7Gd  9.340.7 9.0+1.1 8.5+0.6 8.2+1
¥Co  3.440.7 3.240.8 46.5+3. 4 45.5+4 |[*Th 1.6540.9 1.7040. 6 1.240.2 1.340.5
5Cu  3.240.9 3.1£0.9 49+3 48+3 183Dy 10.240.4 10.6+0.6 5.6+0.3 5.4+1.2
$8Qy 10646 112+8 1100464 1085472 [ Ho 2.0540.17  2.1040.2  0.8840.04 0.85+0.1
89y 62+5 6446.2 2244 22,145 ||SEr  6.540.3 6.8+0.7 2.0£0.2  1.92%40.4
907y 167+9 17749 277420 285418 ||'*Tm 1.06+0.09  1.084+0.9  0.28+0.04 0.27+0.08
93 Nb 40+3 4144 68+8 6247 12yh 7.440.5 7.3+0.8 1.54+0.13  1.6+0.2
5By 343429 333441 527426 521440 |[Lu 1.1540.09  1.10+0.1  0.1940.05 0.20+0.04
139 g 5444 5545 5645 5846 SHf  6.340.8 6.1+1.2 6.5+0.8 6.7+1.3
0Ce 10847 103+7 10548 110+7  |¥'Ta 7.240.7 7.4+0.9 4.340.6 4.4+13
Ulpr  12.740.8 12.741.1 13.241.3  13.54+1.3 [[25T] 1.9340.38  1.96+0.6 0.12 0.124+0.07
16 N d 4744 51+5 5444 5246 282 Th 54+3 57454 6.0+0.8 5.8+2.8
4Sm  9.740.8 9.5+0.8 10.240.5  10.640.9 || 50U 18.841.4 19.242.2 1.440.3 1.240.4
5 (n=12) , 95% ,
Table 5 Detection limit and precision(n=12)
“IZM/lO § RSD/% Lp/10°6 N
Be 2.7 4.9 0.05 1
’ ’
153 Eu 3.17 9.5 0. 006 6
5 Mn 1288 1.1 0.5 °
157 Gd 8.2 4.7 0.02
59 Co 45.5 2.6 0.1 2.5 I
5 —e— g
159 p Eolrd
Th 1.3 9.1 0. 04 - 7_72]{&?
55 Cu 48 2.8 0.2 V1 fAfﬁ%E
= —x— K
163 Dy 5.4 5.9 0.008 = 1.5t —e— L
88 Sy 1085 1.2 0.2 3
169 Ho 0.85 8.5 0. 03 8. of
80y 22,1 3.5 0.01 =
166 Ey 1.92 5.4 0.005 0. 5f
907 285 1.8 0.4 0.0
169 T'm 0.27 7.9 0.03 ""Ln Pr Sn Gd Dy Hn Tn Lu
93 Nb 62 2.9 0.05 Ce Nd Eu Tb T Er Tb
. . L
172y 1.6 6.8 0.005 LA
135 By 521 1.3 0.4 1
175 Lu 0. 20 9.0 0.02
1997 4 53 98 0.03 Fig. 1 Picture of chondrite
S Hf 6.7 3.6 0.02
110 Ce 110 1.7 0. 10 3
181 4.4 4.7 0.03
Naz ()2 ’
ulpy 13.5 2.3 0. 005
205 0.12 7.7 0. 005 ’ 5
16 Nd 52 3.2 0. 04 R
232 T} 5.8 5.6 0.03
o , 26 28
117 Sm 10. 6 3.3 0.008
88U 1.2 2.3 0. 004 2 ’ ’
~ b ’ ’
2.7 ~ ’ 30«
28 ) o
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Table 6 Measurements value of lanthanon and rock denominate

wm/107°

Y La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

1292Y1 17.2 71.8 121 14.1 48.3 7.18 1.52 5.24 0.63 3.01 0.60 1.74 0.29 1.70 0.24
1296Y1 21.5 69.1 99 12.4 52.3 10.4 3.04 7.83 1.16 5.65 0.90 2.10 0.29 1.50 0.20
1300Y1 42.1 75.0 150 16.7 60.4 7.89 1.14 8.91 1.50 7.86 1.59 4.08 0.68 4.62 0.66
1285Y1 51.6 58.2 115 12.0 37.6 7.22 0.71 8.13 1.47 8.59 1.70 5.13 0.93 5.77 0.88
1306Y1 16.0 61.2 110 14.0 46.2 7.51 1.78 5.29 0.68 3.20 0.57 1.55 0.25 1.52 0.23
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