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Abstract: A method for determining 34 trace elements in deep-sea marine sediments and in-
ternational geological samples by ICP-MS was proposed. Samples were digested in anticor-
rosive efficient digestion vessel, which had a double inner arc seal design. The internal
standard Rh was used to calibrate the trace element concentrations, and the internal
standard ® Re was selected to compensate the drift of analytical signals. Compared with
previous digestion methods, this method used less acid in a good seal condition, only 1. 5

mL HF, 0.5 mL HNO, and 0. 25 mL HCIO, can digest 40 mg geological samples completely

5 H 81 :2013-03-29; & 5 H #A: 2013-04-16

ESTH - BEESEMFRERTR 973 H 20D (2013CB429703) s HR B FBRMES F £“+ F”% B (DY125-12 R-02
DY125-11-R-05) ; I R 4E A AP F A M F FEREETHE (JQ200913) ¥ B

TEE BN EBREE 1980~ , L GO , RN, By R R A L bR € . E-mail: wangxiaoyuan@aqdio. ac. cn

BEEE BRBHEAIT7~), B @HO RN, BEBRL EL, BEMMRAEE L. E-mail: re_hero@163. com

P 4% HH R A (8 : 2013-09-16 5 [ 4% Y AR Mtk - . hetp: // www. cnki. net/kems/detail/11. 2979. TH. 20130916. 1602. 006. html

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

B4

TGRS - 3 R i AP MR T R RO R AR T T 25

in a short time. Because the internal standard ®Rh was added during the pre-treatment

process, so there was no need to dilute the digested sample to an accurate volume, and thus

saved a lot of time. This method detection limits are 0. 001—0. 621 pg/g, the determination

precisions (RSD, n=10) are less than 6. 5%, and the relative errors between this work and

the recommend values are less than 5%, in which most are less than 3%. This method can

meet the requirements for analyzing a large number of trace elements in many geological

samples.

Key words: high-efficiency digestion; internal standard; trace element; geological sample
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Fig.1 Schematic diagram

f anticorrosive efficient digestion vessel

HNO, \HF #Jy #, F 4l ; HCIO, S ft & &l ;
ZILRBEMERB M LUK ER K (10

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

26

& i

&

mg/L) ;3 B Perkin Elmer /A 7 7= f ; Rh BT
R W (1 000 mg/L): £ Spex 2 & 7
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MY 6 h; ¥ H o, BCH AR, ¥ 0 W4 88 5 40
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WL R 2 H, B3I 2 (H 3 A5 45 e J 22 4 2
I FEE e AR FR IR 7 (1 000) FT 45 9 20 4 3 5
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THAF, T WL 10 mg/L Ba #R#EVE W, K18
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Table 1 Detection limits of
elements analyzed in this method
TE  RWTR/(pg/2 | mE  KRWUTR/ (pe/2
Li 0.028 Pr 0.001
Sc 0.142 Nd 0. 004
Cr 0.621 Sm 0.001
Co 0.019 Eu 0. 001
Ni 0. 509 Gd 0. 001
Cu 0.100 Th 0.001
Zn 0.611 Dy 0. 001
Ga 0. 008 Ho 0. 001
Rb 0. 180 Er 0. 001
Sr 0,056 Tm 0. 001
Y 0.002 Yb 0. 001
Zr 0.015 Lu 0.001
Nb 0. 003 Hf 0.002
Cs 0. 001 Ta 0. 001
Ba 0.162 Pb 0.026
La 0.002 Th 0. 060
Ce 0. 004 U 0. 001
2.3 AHRKRIEE

W 52 i R o R MR TG R R 7 i A
AR 3 (4010 In- % Rh,Y° In-'* Re ' Rh-' Re
S )Hete 22 ) B P A B2 (I In ' Rh.'™° Re
S0 1O Rh B B TR IC R B R
S Pl 1], 7 25 6t R it A W BEAR 1K T
RI B HRA N 93.8%, BRI MR (P Rh
=100%6) , AN [ B 5 (o 3R 728 #9000
UUBRYI AN G S5 O R R T R I AR A
PROCER . U, 16 B RE B BT AL B AR o, 2 9%
IA PAR TG R Rh X 76 R & B 34T KL OE  Fi
FEJ5 YRR SR PR Rh RO E 2959 10 g/ L.

ICP-MS ARl & 32 & 4 8wl 3 [ 1k 19 9%
YRTTETR h AR [ SV BE
BG5S EE B E AR mE/NT 0. 100, K,
Na,Ca,Mg I Al %% B & KUK — BA 2 X
FR AR R A B B A fE S MBI R R A
PRITR (A0 In, " Rh 1™ Re 48) 1T LUA B0 IE
VTR B R EBTY . RBIFLI 40 mg i i B
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Table 2 Comparation of high pressure digestion methods

FBRE/ mL
L RER/ ‘ '
Wik 6 mol/L ef Ay WHmE/ % #HRE/% 5%
mg ¥ HF % HNO; HCIO,  HNO;
HCI
NMEBERBERY 15
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e 5 HE - A o
d1y 35 Fi 50 3 6 2~3 ¥ 4 ML 190 TCHE 48 b <3 R [26]
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190 °C 11 #4JE % 48 h—
bR R 165 CEZRT-ME
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Fig. 2 Relative standard deviation of analytical data for CRM
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Fig.3 Relative error of analytical data between this work and recommend value
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