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Table 1 Instrumental operating conditions

LfEZ4  parameter BESEA value

& RF power 1 350 W

PN cool gas flow rate( Ar) 13. 0 L/ min

A BL AT auxiliary gas flow rate ( Ar) 0. 70 L/ min

FALH G nebuliser gas flow rate ( Ar) 0. 98 L/ min

FHEHESFLEE sampler orifice( Ni) 1.0 mm

JRMUHESFLEE skimmer orifice ( Ni) 0.7 mm
B

S Ay
Wy 2 acquisition made peak jumping

F1H AL number of sweep 50

SR dwell time 10 ms

BEAS AT AL channels per mass 3

SRR ] acquisition duration 10's

i o] B8 5 1 ) washine time belween rns 60 s( full speed)
HTICE analyte [l 2 isotope
il iodine 127

i bromine 79

1.2 bRAES I BC

WL A3 1 /L 1T ) - ARG 4L KI( 7E 105 CHt
4 h JATBON T 2% ) B /K .

PRAEA(1 ¢/ L Br™ ) : i KBr FCHIZK 3 .

PRAEVEIH 1 o/ L (66 & AR . DA 5 mL
P= 10% 1) NH3*H,0 %5 -5 4% i ) ik FE Ak 2,
1.3 2R S AR

NH3*H,0 ¥ #: ©= 10% (4 3C[R) il 4k 4t
NH3*H,0 At .

S BT K28 Mill-Q 2 B 4l Ak 1 22 8 7 iy

afiK(> 18 MY em) .

B VUG L AR HTE (10 mL) ] 4. 8 mol/ L HNOs
Wb, ARG 25 B T i alizK 78 0 ve i, 150 CHET 1 h,
#H . Te PIkR 20 Mg/ L, M 5i i 38 3ok 3% 2 2 — 3l 78
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Fig. 1  Effect of decomposition temprature

on iodine and bromine recovery

120
o 100 F
pS I
= g0 b Br
60 . -
2 6 8 18
t/h

Bl 2 AST] ¥ AR IR T 5 B8 [l g R 1 B iy
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Table 2 Accuracy and precision of iodine and bromine in standard reference materials

BES w(l)/10°° w(Br) /10" °
RSD/ % RSD/ %

sample e Vol ik A FRHER Fefiik Aik
GBW 07401 1.9x0.4  1.95%0.31 2.01%0.10 6.5 2.930.5 3.240.31 2.92%0.10 4.6
GBW 07402 1.8%0.2 1.56%0.30  1.55%0. 10 8.0 4.5%0.6 4.3%0.26 4.72F0.10 3.3
GBW 07403 1.310.4 1.29%0. 13 1.33%0.06 4.2 4.3%0.7  4.88%0.40  4.44%0.00 2.0
GBW 07404 9.4%1.2  9.14%1.22 9.37%0.40 4.5 4.0%1.1  3.91%0.36 3.85%0.00 2.2
GBW 07405 3.830.8  4.43%0.51  3.60%0.20 4.7 (1.8) 1.89%0. 54 1.00
GBW 07406 19.4%1.0 20.9%1.98 21.0%0.90 4.4 (7.2) 8.89 0. 80 8.96
GBW 07407 19.3%2.0  19.4%1.92  18.2%1. 1 6. 1 52%1.2 5.06%0.38  5.15%0.10 3.5
GBW 07408 1.6%0.5 1.96%0.29  1.57%0.4 2.5 (2.6) 2.3%0.33 1.57
GBW 07309 (0. 61) 0. 66 0.52%0. 04 8.6 (1.5) 1.79 0.76
GBW 07310 1.6%0.4 1.87 1.64 £0. 10 6.8 (2.4) 2.54 1.56
GBW 07311 2.0%0.3 2.29 2.12%0. 10 5.0 (2.3) 2.53 1. 56
GBW 07312 1.8%0.3 1.98 1.66 £0. 10 6.2 (L7) 1.89 0.97

(M GBW 07401~ GBW 07312 T (A 350052 {1 4 Mean £ 0, n=10; Br (1) 422 0052 i1 GBW 07401~ GBW 07404 J2 GBW 07407 Jy Mean %

o, n= 10, 4 h 1 (ﬁuldflu.’f.'a%!(

2.7 PR BT
KA 6 N R AR HEY) 5T ( GBW 09101) T 1)
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Table 3 Comparison of analytical results for iodine in

unknown soil, tea and kelp samples by different methods

w(l)/ (Pgeg ")

P ICP-MS . .
: INAAY FUPIC®
sample AL P ik
LA~ 10 3.3730.01 3.3030.30 3.54%0.12 3 1230.08
L4E- 11 Le00.01 1.50%0.06 1.6210.08 1.60£0.08
LiE- 12 1L.0430.03 1.20%0.10 0.9530.03 1.2930.07
F4E- 13 2.2940.04 2.3040.30 2.6230.18 2.2510.10
LhE- 14 07340.008 0.6330.06 1.18F0.02 0.8730.03
45— 15 2.2410.05 2.30£0.20 1.9610.03 2.1910.04
14— 16 L18E0.002 1.2040.10 1.2230.01 1214007
N GBW 09101 0.83F0.004  0.38 ( HEFEA: 0.875)
- 1 10.010.54  7.1320.60 10.6 7.8
- 2 86.2+1.85 71.3%4.6 91.2 7.1
e 0.1130.008 0.04830.007

(D HoAty 5255 4 1 o -~ 35 A 0 2 45 s (2 JUAl S 0 5 FH 1k Ak
FEFE S, ORI E A5 B O R R S 2 W, R
FEANI 5z 10 0.
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%, 20 A7 TP U (R4 A . B R T A H PR 4
524 0.01 Hg/ g 0. 04 U/ g . }J 52 E R Gbr e
VIR, W5 25 RAEARHERL IO R VPR ZEZ N . FE
B 10 YCIISE I RSD < 9% . % a 7K 4 i i A f
T i P RPRE AR B VAT T LR, A R A R
LB, T HERUK R DUR Y e TRE &, AR
it 2 IR 43 B &5 S0 S8 35 1k 22 S, LI 4% SR
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Determination of Total Iodine and Bromine in Soil, Sediment
and Biological Samples by Inductively Coupled Plasma Mass
Spectrometry with Dilute Ammonia Pressurizing Decomposition

MA Xin-rong, LI Bing~ , HAN Li-rong
( National Research Center of Geoanalysis, 100037, Beijing, China)

Abstract: A simple sample treatment method for accurate and precise determination of total iodine, bromine in soil,
sediment and biological samples by inductively coupled plasma mass spectrometry ( ICP-MS) was described. lodine,
bromine in samples was dissolved in screw top PTFE-lined stainless steel bombs using a 10% ammonia solution at
190 'C for 18 hours. Sample solution was then directly determined by ICP-MS. *Te was used as the intemal standard
to compensate for matrix effects and instrument drift. The detection limit of this method, which was based on ten stan-
dard deviations of the blank ( 100, DF= 100), was 0. 04 Mg/ g for Br and 0. 01 Hg/ g( dry mass) for I. The accuracy
and precision of the method were demonstrated by analyzing different Chinese geological ceitified reference materials
(soils, stream sediments and hair) . The concentrations found were in a good agreement with the certified values, indi-
cating that the method is unbiased. The precision was 2. 0% ~ 8. 6% RSD ( n= 10). For soils and stream sediments,
there was no notable difference between the ammonia decomposition method and “sintering” method, but for biological
samples, such as, hair, kelps, tea, the results obtained from sintering method were far lower than those from ammonia
decomposition method. Compared with “sintering” method, ammonia decomposition method has more advantages such
as simpler, lower blank, better detection limit and reproducibility. But this method is unsuitable for rock sample anal-

ysis.

Key words: pressurizing decomposition; inductively coupled plasma mass spectrometry( ICP-MS) ; iodine; bromine;

soil; sediment; biological sample; ammonia
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