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ARSCHTHI ICP — AES Oy % [E 38 80 C IR 23+
f¥) ICAP 6500 DUO %I ICP — AES, H:ill & il iy T
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Table 1 Experimental reagents
i 44 2 CT R
1™ FRAEA 1 000 mg - L' . I 5A (8 B B At
(GSB 04 —2834 -2011) b SR
LiCl 99.9% BT T A AR B AT PR )
NaCl A esfb T
KCl FAEIH VoAl
MgCl, - 6H,0 e KECE K Ak TF5ERT
CaCl, 99. 99% BT T AR AR B0 A R F
StCl, + 6H,0 99.99% gL T AR AR B AT PR )
NH, Cl 99.99% TR T A AR R AT BR 2 )
HNO, R ED FIR R A2 R A IR A H
K, Cr,0, g4l R RS R
K,S, 04 VakiTEal PNEHIIDNG A (= vl
30% H, 0, Sl K R fb 2=
KMnO, I3l FIR R A2 A IR A A
NaNO, Sl b 2T
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T % D 7 DR AR D T 2 B A A s, gk
T FH 7 PP 35 e 0 A Ak B L R ARG ST A2 3%
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Fig. 1 The sampling devices reported in the literatures

B F%H I T RRE S 1CP - AES #4354 ] 48
AAIES R R TT A I SR N 8] 2
TR, R 2 ) 2 R e B S IR Sk
SHLD 5 e %) ELAA TR Sy < B LA AR S0 AR S 1)
(A5 R ) TEG S R I E I TR &4
TRA B S s M HESD N IR & WA

IV EK RS B OV, Z I 1R B IR A SO
HRFE I3 SO, TR 8 B LS 1 B S A L B
Rl S o B I A ICP - AES FR AT A
0, TR 0 T R o S RS LB £ S 7 Js v 3
WA HE o

SBIESMATEYI S ICP-AES FATIHR

\Q!léiﬂww%mﬁ%ﬁ
- r.~ RN

BRE

P b Sk Ay B I S B )

2 AERITHAR E R ER
Fig.2 Schematic diagram of self — designed sampling device

The arrow in figure indicates the flow direction of the substance during the determination.
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K13 mT LA A DR BE 9 8040 57 H NaNO, A ik
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{81, B ipnifE M 2 WL 4 25 SR 3R B A S0 it
G T P RS e R, FEZR PR A G R B RPN
0.999 8, F24ih T K 2 dif 4 & E A e
BRI B2 0 52 B M 1 mg - LT AR VR T
1 178. 276 nm gk (1) 2 559 58 B2 A A0 7 v A 1 PR 11
XL PR 2 ATLAAE A SCEET ik A
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Fig. 4 Calibration graph for iodine at 178. 276 nm
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Table 2 Comparison of the effects of oxidation method and direct determination method in analyzing iodine

1178.276 nm Kb E (i

ISR
LAl HEFEAL
me « L7} MU R B
L mg - L BERHCAY 133. 62 4918. 69 36. 81
VR R AR/ (Cs + s71)
FER R/ (ug - L") 17.10 1.65 10. 36

2.4 pg kR R AR TE R T XN E B9 R0

RN ZR LI 1 K WA s 1

Xt R RE PR SN o 5 AN [ JEE (1845 25 1 70 ol ke
1 mg « L™ @RI E A ML TG0 , A7 s
TP B 3 R A AR BE ), BRI S T (R



98 LB 5Y

54529 &

PEBRBC ) 80 CHBIRR RS ) Sb, HABBA B 52
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T TP RE VAT AR I R W . ] ICP -
AES BEFTINE RS, 502 AR X R ZE 8 +10% 1,
SLTA A LA 8 - G ) M 0 A R ), 2 SR L
RILZE 3, M3 AT LA M 0l TR A R AR | B TR
ARFIRR R AR Tl A 00 5 O 1E T4, oA 120
. mik 25 ¢/L HM IR, 20 g/L 5,

18 o/ LIYHRFNER, 11 o/L Wk, 10 g/L B%5 F %,
7 o/LIEE 3 o/LL2. 5 g/L 48 ,0. 5 o/L {35,
BRIRAR FBR R EARANFE M 1 mg/ L A vERR I 22 .
P A ST S ICP — AES (R E DL B, i
FN 5 B R I 5V P 1 TDS (3 e e A i)
T2 g/ LA, Hefg B X 5T 25 4 0 52 52 i ]
20 IR 3 T LR Y, AR SCHEST 1 7 e R IR
P e R S SR AR A BRI [R] B 3
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Table 3 The influence of coexisting ions on the determination of iodine(n =3)
R EE (g - L) RS Y } [178.2 nm
TDS/(g - L70) il I4{8/ (mg - L") XS 2/ %

K* 15 28. 60 0.951 +0.013 -4.90
K* 18 34.32 0.902 =0. 001 -9.80
K* 19 36.23 0. 892 =0. 005 -10. 80
Na* 10 25.42 0. 953 =0. 003 -4.70
Na* 11 27.96 0. 928 +0. 002 -7.20
Na* 12 30. 50 0. 883 =0. 006 -11.70
Ca’* 10 27. 69 0. 922 +0. 002 -7.80
Ca’* 11 30. 46 0. 880 =0. 002 -12.00
Mg * 7 27.42 0.918 0. 008 -8.20
Mg** 8 31.34 0. 863 0. 034 -13.70
S 17 30.76 0. 954 +0. 002 -4.60
Si?* 18 32.57 0. 920 =0. 003 -8.00
St 19 34.38 0. 891 =0. 002 -10.90
NH,’ 10 29. 65 0.925 +0.012 -7.50
NH; 11 32.62 0. 898 +0. 001 -10.20
Li* 2 12.22 0. 930 = 0. 009 -7.00
Li* 2.5 15.27 0. 906 =0. 004 -9.40
Li* 3 18.32 0. 872 0. 001 -12.80

1 5.72 1.030 +0. 006 3.00

2 11.44 1. 008 0. 008 0. 80

3 17.16 1. 020 =0. 003 2.00

Br~ 0.1 0.15 1. 070 +0. 006 7.00

Br~ 0.5 0.74 1. 062 +0. 001 6.20
al- 20 32.97 0. 952 =0. 009 -4.80
al- 22 36.26 0. 872 0. 009 -12.80

SO;" 20 29.57 1. 064 +0. 001 6. 40

SO;" 22 32.53 1. 079 +0. 004 7.90
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ok
ST WHE/ (g 1) Frii LTz
TDS/Ce- L7 s P4/ (mg - L) xR 2/ %
SOf;' 25 36.97 1. 036 £0. 001 3. 60
CO§’ 0.25 0. 44 1. 050 £0. 004 5.00
CO§ - 0.5 0. 88 1. 098 £0. 004 9. 80
C0§ - 1 1.77 1.220 £0. 003 22.00
HCO; 0.25 0.34 1. 055 £0. 006 5.50
HCO; 0.5 0. 69 1.093 £0. 004 9.30
HCO; 1 1.38 1.216 £0. 005 21. 60

2.5 FAENERE

SR FH [ Wi S 36 A 25 AR 5 2 O A 52
I3 AN [ 2 A B B A4 R B 13 FH K (b K
131 FE 7K 3) MK MR8 5 7K (1T 7K 4—i 7K 6)
DA, I AR A B A B T R
T, AL AL A A S IR T 3 R s v pih 2 35 00 5 (]
W AR L 4 IR 5. R 4 ATLIE

A R AR R0 3 FE K B 000 5 465 R W) 5 15 B0
MK 4 FK S /T LUE T, ks R o 96% ~
104% , W75 B ERRRE i o ATV 00 i
AR S PR B KR it R B T AR AR i R 0 B
R B R, N A RIDRE P K 22 /D H R 100 A,
WO BE G AR S 1 TDS Rt 5 /L, HLIRIH
JK Fp 32 A T U PR AR T A SO S o A
YA I 52 45 5 1 B SRV AP I e v L

R4 R EK AR K nl RSk

Table 4 The analysis results and recovery test of the oilfield brine in Nanyi Mountain(n =3)

Bl TR TDS e (E/ Jbr TR E 45 bR % ER TSRS
N Rl ‘0
25 ¥ /(g-L7Y)  (mg-L7)  /(mg-L7Y)  /(mg-L7") /(mg- L")
200 1.88 0.270 +0. 004 0.20 0.478 £0. 002 104. 00 54.00 +0. 80
K 1
Y H 7
100 % 3.76 0.539 £0. 002 0.50 1. 058 £0. 006 103. 80 53.90 £0.20
200 fF 2.22 0. 086 +0. 001 0. 10 0. 185 +0. 001 99. 00 17.20 £0.20
WHHEAK2 125 % 3.56 0. 138 £0. 001 0.10 0.237 £0. 001 99. 00 17.25 £0. 12
100 % 4.45 0. 168 +0. 001 0. 10 0.265 0. 001 97.00 16. 80 =0. 10
250 f% 2.72 3.219 +0.017 2.00 5.139 £0. 035 96. 00 804.75 +4.25
h K
MK 3
200 f% 3.40 4.011 £0. 032 2.00 5.946 £0. 051 96. 75 802.20 +6.40
RS ORINGEBHLT B 7K I3Hr 45 R K [T g AR S 5
Table 5 The analysis results and recovery test of deep underground brine in Dazhou(n =3)
G k72 bR E &5 . FBEHAE A o
W {8/ (mg - 171 y o I i % L%
PR (mg-L7") /(mg+L7) W5 %
Ki7K 4 0. 184 +0. 001 0.20 0.383 +0. 001 99. 50 (1.01 £0.01) x10°?
KK 5 0. 810 =0. 005 1. 00 1. 806 +0. 006 99. 60 (3.47 £0.02) x107°
KK 6 0.762 +0. 002 1. 00 1. 738 0. 005 97. 60 (5.53+0.01) x10°*

VAL AR R R AN (L RV TR R v A i P IO B T B

*The value was calculated according to the iodine determination value after dilution and the amount of the sample during dilu-

tion.
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Wk 4 iR 200 A5 A4 2K 2 A B 200

A5G 7K 3 #5288 4 g 11 IR, %5805
PRE 45 R ELAR DL 6., 0 72 119 AH X s 4 g
7 RSD /T 2% , R 5 i HG 2% B -
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Table 6 The precision results of sample

e B 5E B/ (mg - L71) RSD
ER 0N 1 2 3 4 5 6 7 8 9 10 1 /%
Hi e 200 A9
. 0.088 0.086 0.086 0.086 0.084 0.084 0.088 0.085 0.084 0.085 0.087 1.74
K 2
i 200 51
. 3.980 3.984 4.024 4.044 4.046 3.984 4.074 4.004 3.999 4.018 3.965 0.85
K 3
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Design and Application of Sampling Device for Determination of
Trace Iodine by ICP - AES

CHAI Xiao —1i"**,GAO Dan - dan'?,LI Hai — jun', WANG Bo' , YANG Ke - 1i'?,
DONG Ya - ping'? LI Wu'?

(1. Key Laboratory of Comprehensive and Highly Efficient Utilization of Salt Lake Resources,Qinghai
Institute of Salt Lakes ,Chinese Academy of Sciences ,Xining ,810008 , China ;2. Qinghai Technology
Research and Development Center of Comprehensive Utilization of Salt LakesResources , Xining ,810008 ,
China ;3. Qinghai Provincial Key Laboratory of Resources and Chemistry of Salt Lakes ,Xining ,
810008 , China ;4. University of Chinese Academy of Sciences , Beijing ,100049 , China )

Abstract ; In order to solve the problems of low sensitivity and high detection limit of direct determination of io-
dine by inductively coupled plasma atomic emission spectrometry(ICP — AES) ,an ICP — AES sampling device
for the determination of trace iodine was designed. The device could greatly reduce the detection limit of iodine
by ICP — AES and the interference of common coexisting ions in brine. A measurement could be completed
within 3 minites by this device, and the linear range of the established method was from 1.65 to
10 000 pg * L~". The method was applied to the determination of trace iodine in practical brine (including the
oilfield brine in Nanyi Mountain and the deep underground brine in Dazhou) ,the recoveries were in range of
96% ~104% ,and the RSD of determination was lower than 2%.

Key words: Iodine ; Device ; Brine ; ICP — AES
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