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WE: MAEKFEH Li. Rb. B, St A EZRREAFT—HRALLN BT EF L, HRAKRATE,
THEAWFAE, WA LB ERBE 50 45, KB BABEF B THRAE(ICP-MS) A%k, 325 M X2 4%
B, EZMANN AT Re ALK, Li. Rb. B Sr 49 7 40 (30) %A1 4 0. 75, 0.25, 14.0 #= 0.10 pg/L.
H MK 10 K KAE R, EA83 4741 £(RSD), Li 4 1.47%, B 34 3.13%, Rb 4 2.05%, Sr 4 2.01%;
AT AR O R 8, EIE AL 96.5%~105%Z 18], 5 R KU, ZARAE R L, MERE R, HERL,
T, BEEKFEAFALHMRER, MNET KEERESERKFES HAE 200 m)T X 4 0%, 3
el £ T 2.65%, 1&TF &R EKAFERE, ZEALKREE, LE,

KB WRAABESF B TR E(ICP-MS);, #fE; HK, MELE

hESES: 0657 XHkFRIRAS: A X EHS: 1000-3096(2013)10-0086-04
NaAr® MgAr~ CIO" NaCl’ 4
50 ICP-MS ,
(AAS) , 96.5% 105%
(ICP-AES) , R
1 LR
, 1.1 BRI ELH
, PE ELAN DRC II
(K Ca Na Mg ), (ICP-MS): ( 1.1 mm) (
[1]
20 80 0.9 mm) , scott s
ICP-MS, ; 0.82 L/min, 1.2 L/min,
(ng/L~pg/L), ; 15 L/min, 6 V, ICP 1 200 W,
’ 1250V, -2350V, (1x107 In)>
2]
50 000cps, CeO'/Ce"  2.1%,Ba’"/Ba”  2.9%,
; ; 3.5% (220)<2.0 cps
341 ICP-MS ’ 1.2 &RF 54 /Ti/'é:/&
. ELGA
(Cd Pb Co Ni Zn Mn REE ) , ’ ’
’ :2012-10-10; :2013-01-23
’ ’ : (973 ) (No.2013CB42
, [5-81 Li 9700); < »  (Nos. DY125-12 R-02);
Rb B Sr ,  0.10~8mgL No. JQ200913
: (1977-) ,
Na ClI Mg K Ca , - 13863990240, E-mail: re_hero@163.com
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PE 10mg/L Li Rb Sr
Environmental Express
1 000mg/L B , 15
10 pg/L , s
4 A(Li, 175 pg/L; Rb,
125 pg/L; B, 0.4 mg/L; Sr, 0.8 mg/L ) B
(Li, 1750 pg/L; Rb, 1250 pg/L; B, 4 .0 mg/L; Sr,
8.00 mg/L ); 10 ug/L  Re ,
1.3 H&afa®
R 0.45 pm
pH<2, ,
, , 0.2 mL,
29 , 10 0.2 mL
A, 10 0.2 mL B, 0.5%
10 mL, ,
2 ZRE5H®
21 MEFHEF
(L=kSy/S,
Sh ;S
sk )
, In 50 000 cps,
3%, )
0.1%W1vy
ICP-MS o1
3.5% , 50 0.07% 0.1%,
Re
) , 66 000 cps ,

2.2 AFEHRBAE SR

10 0.5%
, 3 (o)
: Li
Rb B Sr , Li 0. 75 ug/L, Rb
0.25 pg/L, B 14.0 pg/L  Sr 0.10 pg/L

>

23 HEBEREKE
1 9 Li Rb B Sr
, 4 5%, Li
1.47%, B 3.13%,Rb  2.05%,Sr 2.01%
2 Li Rb B Sr
A , 4
: Li4.0%, B 2.73%, Rb 2.0%, Sr 2.26%
5 ,Li 99.5%,B
105%, Sr 106%
F1 9NFIIAAMESRE, d. . EONEE

Tab.1 Determination of Li, Rb, B and Sr in nine duplicate

107%, Rb

samples
Li(ng/L) B(mg/L) Rb(pg/L) Sr(mg/L)

a; 178 4.09 110 7.08
a, 177 4.27 106 6.99
a3 179 4.37 110 7.29
ay 183 4.18 108 7.19
as 177 4.15 105 6.98
ag 176 4.14 104 6.91
ay 182 3.96 106 6.84
ag 175 4.02 106 6.98
g 179 4.03 107 7.10

2.6 0.1 2.2 0.1

178 4.13 107 7.04

1.47 3.13 2.05 2.01
()

T2 IANFRAERIR A10 DkFEREE, g0, #. £RANE
5
Tab.2 Determination of Li, Rb, B and Sr in ten samples
after standard solution A addition

Li(pg/L) B(mg/L) Rb(ug/L) Sr(mg/L)

b, 357 4.50 245 8.03
b, 350 4.40 235 7.84
b, 366 4.56 246 8.04
bs 371 4.59 242 8.02
bs 386 4.72 245 8.15
be 337 4.52 237 7.74
b, 346 4.58 235 7.74
bg 347 4.60 234 7.75
bo 339 437 228 7.59
bio 368 4.77 240 7.95
16 0.12 5.88 0.18

357 4.56 239 7.88

o) 4 2.73 2 2.26

175 0.40 125 0.80

(%) 99.5 107 105 106
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Tab.3 Determination of Li, Rb, B and Sr in ten samples
Li 2.0%, B 2.86%, Rb 3.0%, Sr 231% after standard solution B addition
, ,Li  103%,B Li(ug/L) B(mg/L) Rb(pg/L) Sr(mg/L)
96.5%, Rb 102%, Sr  102% i 2021 8.41 1381 15.4
2.4 K®&%HAKY Li. Rb. B 5 Sr #4R% T e Tol e
2005 ““DY105-17A77 6 C4 2056 8.05 1402 15.3
CTD ( 200 m) , Cs 2096 8.24 1437 15.7
Li 175 179 pg/L Cs 2055 8.12 1410 15.5
’ 1.63 ng/L, 0.92 %: cy 1984 7.77 1350 15.0
449 480 mg/L ’ cg 1964 7.79 1358 15.0
Co 1986 7.74 1383 15.3
0.12 mg/L, 2.65%; Rb Cro 2019 812 1413 15.5
19 125 pgl. 228 pg/lL, 45 023 3714 035
1.85%; Sr 7.71 8.21 mg/L , 2014 799 1381 15.24
0.17 mg/L, 2.20%;
g/LLi Rb B St ’ %) 2 2.86 3 2.31
ICP-MS 1750 4.00 1250 8.00
, , ’ (%) 103 96.5 102 102
x4 KEFEEKPE. . . BHNELER
Tab.4 Determination of Li, Rb, B and Sr in Atlantic seawater samples
Li(ng/L) B(mg/L) Rb(ug/L) Sr(mg/L)
Mar-CTD3-a5s 176 4.55 124 7.92
Mar-CTD4-a5s 179 4.66 125 8.07
Mar-CTD5-a5s 178 4.49 122 7.71
Mar-CTD6-a5s 179 4.49 123 7.92
Mar-CTD7-a5s 177 4.53 119 8.09
Mar-CTD9-a5s 175 4.80 125 8.21
. 1.47% ~ 4.0%; ,
3 %14’_\. s 96.5% ~ 105%, Li  Rb
Li Rb B Sr 99.5% 105%, B Sr 96.5%
) s ) 0.2 mL 102%
, 10 mL, , 2005 ““DY105-17A”” 6
0.1%, CTD ( 200 m) ,
, Re , 4 0.92% 2.65%,
, 200 m
Na Cl Mg K Ca NaAr" ,
MgAr" CIO" NaCl" 4
’ , [1] , ICP—MS [J1.
, , 10 , 2002, 21(5): 94-97
, :Li0.75 pg/L, Rb (2] ; , , 18
0.25 pg/L, B 14.0 pg/L. Sr 0.10 pg/L,
; , ] , 2001, 29(3): 283-286
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Determination of Li, Rb, B and Sr in seawater by ICP-MS

YIN Xue-bo" 2, WANG Xiao-yuan?, LI San-zhong', ZENG Zhi-gang?®

(1. College of Marine Geosciences, Ocean University of China, Qingdao 266071, China; 2. Key Laboratory of
Marine Geology and Environment, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071,
China)
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Abstract: Determination of Li, Rb, B and Sr in seawater does not need to use complicated methods used for deter-
mination of trace elements in seawater such as chelation-separation and standard addition calibration. It can be
performed briefly by diluting seawater by 50 times directly, tuning the sensitivity of Inductively Coupled Plasma
Mass Spectrometry (ICP-MS) and adding internal standard Re on line. The examination limit (30) for Li, Rb, B and
Sr was 0.75, 0.25, 14.0 and 0.10 pg/L respectively. After 10 times continuous determination of seawater samples,
the relative standard deviation (RSD) was calculated: the RSD of Li was 1.47%, B was 3.13%, Rb was 2.05% and
Sr was 2.01%. The standard was added to assess the recovery of experimentand the recovery rate was from 96.5% to
105%. The results show that this method is simple, fast, and the data is stable, accurate and reliable, which well met
the requirement for determination of these elements in seawater. We have measured these four elements in Atlantic
bottom water (from the Underwater at 200 meters). The data deviation was less than 2.65%, which was lower than

the standard deviation of the method. The seawater in this layer is steady and there is no change.

(AL 4 BT k)
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