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Abstract A method for the determination of boron bromine and iodine in groundwater samples by inductively
coupled plasma-mass spectrometry ICP-MS was proposed. Weak ammonia solution ¢ =2% was selected to
eliminate the memory effect from iodine. The isotopes of '°B and "Br were chosen as determination isotopes for
the less interference from coexistent elements. Linearity of boron bromine and iodine are in 0 ~10000 ng/mL
The detection limits of the method for "B ”Br and "I are 0. 176 ng/mL 0. 876 ng/mL and 0. 132 ng/mL
respectively. The recoveries of the method are 94.6% ~101.5% for B 98.3% ~104.9% for Br and 96.5% ~
102.0% for I with precision RSD n=12 of 2.86% for B 3.36% for Br and 2.69% for I.
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KI
1.3081 ¢ 1000 mL
pl =1gL
H,BO, 5.7199
g 1000 mL
p B =1¢g/L
! Br 1 B 10 mL. 1000
ICP - MS mL 10
5-11 pg/mL
ICP-AES "* ICP-MS " 10 pg/mL
ICP - AES 015 10 100 1000
2 10000 ng/mL
1.4
" <1 NTU
1 ~30 NTU 0.45 pm
<1 NTU
2
1.1 2.1
X7 Thermo 16 —17
Elemental 1 AGXl1t -20 ICP - MS
-P NH,- H,0
2.1.1
@ 1% 2% 5%
1 ICP-MS 10% NH,- H,0 100 ng/mlL
Table 1  Instrumental operating parameters of ICP-MS NH,- H,0
1250 W 18 s
Ar 13.0 L/min 3 1 NH;- H,0
Ar 0.7 L/min 30
0.8 mm 10's NH,- H,0
Ni 1.0 mm 10g 1
Ni 0.7 mm "Br 'Br
127 ¢©=2% NH,- H,0
40
120
g =
2 “ E —br
NH,- H,0 H,BO, KI g - :15{
KBr Lo
H,0 >18 MQ- cm ) (PI(NHf. Hio)/tg
1.3
KBr 1
1.4893 ¢ 1000 mL Fig. 1 Effect of ammonia concentration on
p Br =1 g/L element determination
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2.1.2 Ly=px3s/ S-B
©=2% NH,- H,0 p s
p 1 =100 ng/mL S B
10 2 B 0.176 ng/mL
¢=2% NH;- H,0 I PBr 0.876 ng/mL '710. 132 ng/mL
Sng/ml.. B Brl 12
30.00
S 25.00 - 10 10 79 127RSD
E 2000 —— o(NH,sH,0)=2% B2.86% "“Br3.36% “'12.69%
2 1500 2.5
= 1000
7500 4 3
0.00
1 2 3 4 5 6 7 8 9 10 4
[Ezake 3 10B
X 94.6% ~101.5% "Br 98.3%
127
Fig.2 Mermory effect of iodine in water and ammonia media 104.9% I 96.5% ~102.0%
2.2 3
g Table 3 Recovery test of the method
81 10 79 1 12 py/ ng ml”!
Br B Br B C R/%
"B 2c 8.522 10 18. 674 101.5
g 10g 8.522 20 27.443 94.6
s o o . 8.522 30 36.965 94.8
Br Ar ArtAr H Br 8.816 10 18. 646 98.3
“A*Ar'H PBr ® Ar 8, 8.816 20 29.799 104.9
0.063% . 9. 600% 8.816 30 39.316 101.7
0« 3 0 0 401 N 10. 043 10 19.792 97.5
Ar®ArH "Br ArAr'H " Br 1271 10.043 20 29.349 96.5
gy 10.043 30 40.634 102.0
2.3
3
2
B Br I
10000 ng/mL
2
Table 2 Linear relationship of B Br [ 4
pp/ ng: mL~! 1 .
B 0 ~10000 y=0.996334x +0.014290  0.999852 I 2006
Br 0 ~10000 y=0.985912x +0.043892  0.999825 16 6 763 -766.
I 0 ~10000 y=1.011637x -0.040014  0.999938 )
J . 2004
2.4 32 12 1697.
B Brl 12 3 .
J. 2006 16 1 53 -54.
s 3s
1 4 . J.
00 ng/mL 1998 18 105 - 107.
L, ng/mL 5
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ICP - MS 31 J . 12 . ICP-AES
2005 15 8 932 -934. 7. 2006 16 1 59 —61.
6 . 13 .
23 7. 2005 ICP - MS J .
26 1 27-31. 2006 16 10 1179 - 1180.
7 . 14 .ICP - AES I
27 I 2005 31 2006 15 2 4-7.
5 15-19 15  GB/T 8538—1995 S .
8 .ICP - MS 16
23 J . 1999 16 3 .
272 -277. I. I
9 . 2001 20 3 161 - 166.
J. 2000 29 17 .
6 359 -361. I 2005
10 . 24 1 36-39.
7. 18 .
2004 30 6 90 -91. M . 2005 146.
11 . 19 . -
ICP - MS J. BrO; Br ] .
2006 9 8 31 -33. 2005 33 7 993 —995.
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