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WE: RIEAARBARTEG EZRE, AN Payriih s AARNEEL, BAH A TR

W F EERAEFEER, AtmeidEk, ek, 2RREERS, RRAFEANTLERL LI E

R E AR RENER TG Hn, ARBART B ERERERNE T EEE, KHottix, #

R R K E | B BABEE B T IR S % 4 A7 ik 3r R R KA P g st i A 34T 2, R 7 k60

M EALZ R AAR R EF, HBERBRERK, KRAAE 51.40~124.00mg/L SEE A T, AT, KAIEM

HPLC-ICP-MS ik 3 #f o0 ¥ 49 s AL it 47 T 2 2 94T, B3 F REZ 7 A0S B AR, ERIEERAE

AR T, ek AR5 E R EREERBATIL, SEREN, HTaE T, BFEi#EE

9 M Z 18.(83.38ug/L) 5 HPLC-ICP-MS #9 | {8k A — 5 (78.32pg/L), &k AL d b & ik o ) 2 1A

(92.95pg/L) . B Al 4 AL o 658 ik 69 ) € 4 (101.84ug/L) = ICP-MS % &9 ) % 14 (103.13ug/L)3% & T

HPLC-ICP-MS %9 m A5, 4afiZ4 R, KIS T HREfF R EHFRA, ETRBRAELZFHR

B, W TREFPHRBERETF. €255 FFEIMAHNHL, AR T I FAF00 453 25 8L N 7 4

REFAY, F4ET REWE LT LS 47 Rk Fe &,
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(3) B RHE P B EBBALS T 0, ThFEARRAGEA> R E B TGk, 252E EARRE.
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BOCEE AR S B TR, S 548 — @ WSSO U B PR . (TR KT
. HRIRE RS A R, A BT AR, R bR ) (GB/T 14848—2017) el /K vh il Ak 45 15
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TEHOK iR AR ) & /T 10pg/L R IR, B i
150pg/L Ay ), R, ZK A AR A BT R 1
R, AR I b AR ) B B

BALYI TR & -1 ALY, A4 5
IR & Jm AL ), 2k Z2 B ) 5 % T K, A
B IRSAAAE . K R RICER 32 2 AR ES 5~ (0) Al
R AR 5 1 (105 D AFAE, B 138 F A K P A
P RIS 7 o KRR, PSS — BRI
PR R PR R R BT o DN Al e R O ik
AR E OEER T i @ikl Rk

ST (AES) PO R Gl A5 45 8 A B 1 1k (ICP-

MS) ZEUOL 1 iR A B 50 B A A R R
HEAL AR 66 B T v R e b e kY
Tk KM AR R BE Y
FRAb PR 5, B [RLRE S Bk S I,
2 IE G T — &R 500 B Z bR ATk AR, a0
CHl R AR T 7 s 46 55 343 R Rl E Ak
W JE 366G EE B W(DZ/T 0064.55—2021), (T 7k
JEAy M5 55 56 4y BUEH I E €8 436
JE1:)(DZ/T 0064.56—2021) %, ITAEREE LRI
AT R, BUE S MR A2 B O . EN
A 0 BOE 25 50 BT O 1 2 A TR OB £
(HPLC) Fl L JEHE & 55 25 1R BT 3 (ICP-MS) i FH 4%
AR5 4 - HPLC-ICP-MS 254 T 5 SO AH 5,35 1Y
3 B BE 7 LA RS I I AG: H IR R = e 4, e U
BOM A B . RANZ ARG R
HRUEASET, T R A4 R A A B AR, i T ) BT A
BE SR/, I AT R 55 S s i) A S 30 A AR B A
PR F I 58 A4y B . 5 8 %) R A HPLC-ICP-
MS B2 PR K R A i, 12min Y SEER T BUE 45
Sy T, BUER AR B R AR SRR 4 Bk
0.09ug/L A1 0.13pg/L. X &% % 251 5% Fff HPLC-ICP-
MS 330052 i1 R 7K AT A e, e IO TR TR AT
iR, 7E 10min P SZEL T AR AR B8 1 RN S 1 (1)
A3, K PR A 0.035ug/L i1 0.025pg//L, [HI,
K H HPLC-ICP-MS ¥ fig A7 50 b S5 3048 i Bsf 1) 7Y 4%
PSS R R 0T o

ULk, AT H 120 38 LK K 4 LI 7
BT OREC) . HUEHE A& B FIAR g
(ICP-MS) | il it J5i oG BV [SP(ESL) ] FITE#
Gy EHCEED: [SP(TEMS )], X KKK BE & Hh i A4
FRHEAT T I, ARSI A AL B F, 5L
P [0 P10 8 10 4 G, I A 45 RTE 51.40~124.00ug/L
— 588 —

ZIA . T BRI R 2 5 R,
ARSI SR FH Sk Hp i Y HPLC-ICP-MSS 2 X #:
W R A B s T I , B2 ik i e -
(B 545 056 2 I LA 0 5 (B 27X B, 23 A7 5
5 = A AR ZE I T BRI A, S & A oMo ik
(A D B GE TG L, JF 405 AN ) L F i Ak 45
Moy s R L

1 s
1.1 U8 FESE

Agilent 1100 7 = R0 AH 415 { (32 [E] Agilent
/5] ); Agilent 7500a %Y HJEHE 5 45 85 1A T (35
Agilent /A 7] ); ML204T HL T30 M KF [ A 45 -
FERIZALES () A7 B2\ F] 1; Handy step touch HL )
WA [ =18 () B 5 A BRZAF] 1; pHS-3C pH I
(A R AR AR AT FRA F] ) ; GM-0.33 A [R5
FLAE A ORISR 285 A BR A ] ) ; KQ-250DE 44
R IV (R A AR BRA A o
1.2 SRR AR YD IR

SERGRE AR FoR A VL PG4 RS BT A B K
FEMZE 0.45pm K RIERLIT IR IS, BIN— 5 & i ey
T ARV A T, BE Sk JSH-2, SR AL
LU R R R A RS DX, AT R4, 7K BRI T ik
[ 2 MWK, w38 KELI = 43 KT AT T
OCo 5 55 K T RN ST PEAG I, 45 SR e WA RE O e
YR PRI SRR 2R . AN SR E PRI 5
BEAh, LAZEEALSE, BRI 20mL, WORE G T 22+5°C
MR

FRUED) . 5L TRES TSH-2 HhllE 25 1 & 8k
-, 6 FH LR S AR EY) BT GBW 08621 ([EI 58t
JR 5 AT S T RN [ AR HE ) BRI T O S R
5 10, WEAME 21.17£0.21pg/L) . 7K Al ES T VAW bR
#HEY) BT GBW(E) 082815 (1 [E 1 B} 2= i 5% Be ot il 5
IEA3{H 100£10ug/L) .
1.3 FEERFAbRHETA R

AR (B3R ) : 4EEE =99.99%, Wy [ B Hi T iR
(L) A RAF L,

TBFR BT CRY A ) - 43 Hfr i, 4l =>99.8%, I [ [E 245
LR A BRA A

BRTREE A « RISCRAH i 2%, W 1 BT T 4t
(L) A RAF,

P At 28 T T MEAFRER 0.1000g il £ #41 Finst
FRAPRY AR, HIBAl/K 2 22 2 100mL 258, 43D
il 764.50mg/L(LL T3t )WL £k 45 45 A 6if 25 W A1
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593.00mg/L(LA 131) BLER R PR IESE 2 -

PRI T ARV 43 ) e OB R AR B A g
() bR A 45 WK 0.10mL 2 100mL 25 B b, K
BB ZIRE, $85) . 5% 1 FoR, BCHl s R AARE T
VEVS R (G5« AnifE RSN 1~5), BB

S E K P AR 4tk (L BH #6>18MQ-cm), 5%
5 % T AR TLAIFE 20% AR I i 24h DL L, B4k
ARk 3 3, 25
1.4 K5k

38 KA SR 4 FpOT i IE T RUE I
R MRS BLANER 2 s . Bl i
FE bR AT AR v AT (b K B4 iT 7 ik 4R
55 ¥ 43 WAL P I A A A TR A3 0 O BE I )
(DZ/T 0064.55—2021) . {Hu T 7K JiE 487 7 i 56 56
5 UYL JER O EEE)(DZ/T 0064.56—
2021) . CEIRKR/KPRIER S ik TOHLAES R A8 R )
(GB/T 5750.5—2006) . (E it 4= bnif R RIR
W RIKKG I 515 )(GB 8538—2016)%%, &S0 2 7
MR R S B v, I HL R SE G
PR A 28 RS | bR RN [ 5 S Ty vk i
13T s, et B R

RIS IRED IR S M ik, 2T
H 55286028 454, SR A HPLC-ICP-MS s 304751 7K B

1 MUESIREIR RS

Table 1 Standard solution serial concentration of iodine

species.
FriE RS AR bR RS ARERS] bR RS
1 2 3 4 5

KI(pg/L, A1) 7.65 19.11 38.23 76.45  152.90
KIO;(pg/L, LA 131) 059 2.97 5.93 14.83 59.30

BUB

%2 BRIRBNRC 205 RN
Table 2 Adoption of iodide analysis methods of 38 laboratories.

i P E I S 08T . 154 Dionex IonPac AS14 AE
TAHAE, L 50mmol/L Bk R £ 15 W (pH=9.8 ) VE M il
SR, W05 2R 590 B o VS YRR fit 1 Y 1) L R
TR AR B3 1, A S P4 T =k, Rl B b 2s F
FEFIFRUEY) T [GBWO08621, GBW(E)082815] #47 /5
Tl DABARRAR B RS R () S5 X
e VAT A () 2 Wil A o T A 4R, Fre 20 i FRIMAE A 114
WA L3 1T AL, T ARLR AT AR R AR BE A . R IIX 23 Xy
P FEAR SR E S Hadt A T

2 g3
2.1 EREEGRGAEH 50

4l CNAS FrifE (CNAS-CL03, CNAS-GL002)
FIE ZhR#E(GB/T 28043—2019) A AIHE b BE 7 5%,
X 25 R B A RIEATGeT o0br, BARG 45 R
W3, RAME 1, REY, KLREEE DA
FEAE B M RNE; B MH, 45 R ai M e A, BT A
B PR 25 SR R (|121<3) o (HE AR S T
LSRR, B IME (51.40pg/L) S5 K fE(124.00pg/L)
B BUERR, G5 R2Z A e B 225
2.1.1  SEAET—HE S A WA 55 (Grubbs )

P R PO ST ARG 36 235 SR T 0, T R & SR A oF
BB 92.31pg/L, AP S (G,) Mk e it
H(G)B/NT 5% I FHE. RIRITIA R, x4 55
HUNFEAE B R E(E FIEE B
2.1.2 HdlE SR —RR g

AR SR RS T 5 0 S 3 2 (B B 2R 1 7
WAt o LA AR R 48 (8, A ifE Ak 0d o3 BB AR
KIPERE AR ER 22, THR A RNk 4 B, w4
ZHFCHR Y TP A E N 95.00pg/L, fe/IME K 51.40pg/L,

K77 v B )k LR E RS SR E AL
BTk OB LI 3 F ks ) 1.6, 12,13, 14, 15, 18, 20, 21, 23,

(10) (HJ 778—2015) 29,30, 31, 32, 36. 38 16

CHU R KB MT Jr k 55 55 3504 BRI AR B o6 e e

AR AR 7

[SPUER)] (DZIT 0064.55—2021); 4.5.7.9.10. 26, 33, 35,37, 40 10

CHETRAR KB R B6 ik TCHLAES B 1645 ) (GB/T 5750.5—2006)

(LR KR 7% 55 56 3% ULIRIINE JER LR )

TERY (DZ/T 0064.56—2021); 2.8.11. 16,

[SPEEH)] (B2 A E ZbRUE TR RERE S K R )75 ) (GB 8538—2016); 19,24, 28 7

CHEIR R R K bR R 367 vk eHLAE 4R 848 ) (GB/T 5750.5—2006)

T e A RNV 27N
(ICP-MS)

FEL R A S TR BRI (R R T R

3.17.22.25.39
B (NITC/DMO7-CHI8-1)
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F3 R EPE S B IEE R RSB A Tk T as R
Table 3 Results of Grubbs test for determination of iodide

content between laboratories.

4 SR RMYEY S RWEHARESTHETREER

Table 4 Results of the robust statistics method for

determination of iodide content between laboratories.

Siit2% SEARE PN TN
LEHEE x(pg/L) 92.31 -
FrifEZ s(ug/L) 13.98 - -
HHA ST G, 2.27 <3.0250 EHIE
KRG G, 2.93 <3.0250 IER

e b 5% ImAAE: 3.0250; 1 19% ARG : 3.3690(p=39)., XfT—
A B TE LI A A% BLAT B ARG 50, KT 19 I S B R s e,
KT 5% I FAE A MBS

12
(2)

10 10
10 //TN

1 1 1
0 0 |

50 60 70 80 90 100 110 120 130
c()(ng/L)

EREIVE]

Sits isR G54 RS
e 38 s 0, 81.35
SRV 95.00pg/L FPUsIEL O; 102.25

AN 80.00ug/L PUAERE IOR(04-0,) 20.90
BN FrAEAb IO 4307

[RGB 13.98 NIQR(0.7413xIQR) 15.49
o SLAOEL | vorsp ffiE<100%) 16.31
BRME 124.00pg/L 33 0.887

g -0.355
120 [® . ‘
[ | ° 4
100 b a i ¥
= 95.00 8 A v
B 231 - R v
= 80t I
; =1C
60 | « ICP-MS
. 4 SP(fifk)
v SP (JEH)
40 . . . I
IC ICP-MS  sp (fiitfk)  SP (JEH)
SR
3 2 1C ]
(d) o ICP-MS
2 4 SP (fiEfh) |
L v SP (JEH})
1 i . 3
@ 0 n ¥
[\] A Y
Tl
-2
-3
IC ICP-MS  SP (fitfk)  SP (JEHD)
SR

a— SR b—SEIRAIRA IR o FREILIRAT OB d—Z AR .

B SR mBRERL S 8 R
Fig. 1

e RAE A 124.00pg/L. fe/IME S e KA 2 8] 525 80
BR, B5POEAHEESR . W HR-0.355, Ui
Hidln B A B TE AR A1 W 2D 0.887, T W 20 Al His
SRS 5 E SR L BE, S AR ToUE
2.1.3 L EHIRIHTM

2 RS 2 BN 45 R A T S, RIS
B2 ()45 ST S 92.3 1 pg/L, HViAE-N 95.00pg/L.
(R IR a1 b4 €1 18 % i T = W 5 N .
— 590 —

Statistic treatment and performance evaluation by interlaboratory comparison.

B TSI ARG R T e SIA G IS YA e i)
Kl & 1a AT, 22 A00H B AR 1 2 IR S 53
H B3 48 SAE S A #E 80.00~110.00pg/L = [ ; H
K 1b A%, BTk (10) MR 45 J A/ U 3K,
H R & 45 B A B35 12 (ICP-MS) Al SP(fiE A ) 12
(R IR SR 3 2 i A A5 P I AR A 1 - 1
{H(92.31ug/L) K FP A7 {8 (95.00ug/L ), SP(TE M} ) 1:
DRAZE S AT A T3 S A R W fr L 1 v el
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RAAR, 8 RIKAES PR A 05 AR

a2t

d AT, A G805 A% J0T IR B PPN 45 SR 34 A it
(|21<3)
2.2 HPLC-ICP-MS %5 High 3t

AR HPLC-ICP-MS ¥ T 45 19 4 1) ot e
S BRARE i A B 2 A R I S 25 SR Ak 6 TR,
Ferh 0 S TC AL B Sk AR AR 5 R S v B
Z M, HEE 6 AL, AR Y R A I R (Y S E R
B FEAR PR — B, U6 T 525045 5L 04 MERA B RN ]
PR SZBREE S = U b R R B R — Ok,
AR ARAE I 22 (RSD) N 1.99%, TiF B 1% 77 Vs ks 25 i
RA4f. mE 2 ], 7R S0 5600 T, BUE IR S hn
HE VAR [¢(105)=59.30pg/L, ¢(1')=76.45ug/L] " i
10; F1 T#E 12min NS 200 BT, ik IdIg Al R 47
105 A1 T 435I 7E 0~60ug/L 1 0~150pg/L 1 [l P 264
KR R, b TAE N2 5 725 1R y=94179.1x—
16503.5 1 y=82452.9x—53508.1, AH Kk 2255 r 43 1
90.99997 F1 0.99897 Ml i 45 FR K W, A il JSH-2
H L R 32 DAL - PR AR B PRI S A7 7,
AR 13 B i 78.32ng/L, BFRAR 5
THE &2 12.08ug/L, S JCHLRLE S35 &
4 90.40pg/L .
2.3 SRR

WAL 248 & BUh-1 N AL &, 4146 4w
RS R Ak, 4ok 250k 5 v K, LA
B ORASTEAE . A HPLC-ICP-MS il & i fil 55
TF(LA 1) A8 BIA A0 T KR St il e 4 5

W47 3L ] HPLC-ICP-MS 35 JIF 15 i kf S Ak,
Yy e (8 5 520 = A 25 R AEA T H, S5 53R ansk 7
N, BT (10) UL & F- 215 (83.38ug/L)
5 HPLC-ICP-MS ¥ 0 il 125 1) 7 {1 (78.32pg/L) 4
SHEET, SPUEAL ) B A0 SP(TEHS ) 1k B R AL 1y ) < i
¥JH HPLC-ICP-MS i A fill 2 I s A =5, JF 5. SP
(JEM ) Ik B B 0 5 1H.(92.95ug/L) 5 HPLC-ICP-
MS 5 09 S TEALILE (90.04pug/L) H2ilE . 53 4b,
TR JSH-2 Hhtl LR RS AR AR 25 F P AR S
FE1E, ICP-MS LA BRAS i & Ml (55 5), High
FHME(103.13pg/L) B i & T HPLC-ICP-MS ¥E/Y T
M 7E{H (78.32ug/L) .

eI

3 g
3.1 HRERH

WL AT 7 RO, K 4 L oA
25 I 72 45 543 ) 5 HPLC-ICP-MS ¥ iy 8Lk 4y
SEMEMEAT X FLAR A, B 0 1k 0 B 4 -2
{5 HPLC-ICP-MS 2 [ 5 - 52 {558 M 4230, i

F 5 FEPSONFES ISH-2 BYEYI & R R
Table 5 Analytical results of sample JSH-2 by different

laboratories.
P ORBERI g FEERI
ANEDydEmE . ANEDFEmE N
ISHD sy SR P SEGERPAL
S fl(ug/L) {8 (pg/L)
(pg/L) (ng/L)
IC 83.38 80.00
SP(T’EETK) 101.84 031 102.00 95.00
SP(TEHY) 92.95 92.00
ICP-MS 103.13 101.05

#¢ 6 HPLC-ICP-MS {AIFESh MBS & B SR

Table 6 Analytical results of the iodine species of samples by

HPLC-ICP-MS.
Ui 7 C | R (ugL) Il (n=3)
1 10; o (pg/L)
79.42 12.06 91.48
JSH-2 79.03 12.36 91.39 90.40 1.99
76.49 11.83 88.32
GBW08621 - 20.60 20.60
GBW(E)082815 97.10 - 97.10

: GBWO08621: I0EF(H K 21.17+0.21pg/L; GBW(E)082815: Tk
B{EA 100£10ug/L.

60000 | 10:
50000 |
s 40000 [
H# L
30000 I
20000 |
10000 J

#(min)

The concentration of two iodine species in mixed standard solution:
c(105)=59.30pg/L, ¢(1)=76.45ug/L; anion-exchange column: Dionex
IonPac AS14; mobile phase: pH=9.8, 50mmol/L (NH,),CO;.

F2  RERHEA R RIRUE S @R o E
Fig.2 Chromatogram of two iodine species in mixed standard
solution by HPLC-ICP-MS.

F27 BRSNS ISH-2 o3 Hgs Rtk

Table 7 Comparison of analytical results in sample JSH-2.

FEALUSH-2 TR TOMAESTIME BIGHL

KA IWIRES (pg/L) (pg/L) (pg/L)

HPLC-ICP-MS 78.32 12.08 90.04
IC 83.38

SP(fiEfk) 101.84

SP(JEH) 92.95
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T A A Ak o3 6O B T | R VR B AR ) EL Rk DL
ICP-MS i B 7 25 V- ¥ B 3 5 T HPLC-ICP-MS
B FIEE . ST, T2 ik i 5
PSS 0 A, Sy Bl SRR AR 25 S R A

HPLC-ICP-MS ¥ & A 41 BUE 285 76 [ 7 A0 1R
B 1) ) 22 5ok R AT 43 85, PR S A 7 i
Mo AR SCHYSEER S5 I, K FHH R BEAS A 20
GBS RE S P LS TR AR AR S T, - HLSC B0 A
HH T e 0 S oA i 2 I R T I ) R s
UEBH T 45 S 00 e T 58, BB ST S PR KRR rh LA
VI BT

B8 k1 I S 45 5 (83.83ug/L) 5 HPLC-
ICP-MS B3 5E 45 9% (78 .32pg/L) B2, {H 2 AN [R) 52
5 2= B4 1) A B AR AR, D 5 SRAE 51.40~
108.00pg/L Z 7254k, 17k ArifE HY 778—2015 gl
ST T, SRR L TR B A
PR BRI [R] 2 P, R R B SR R A T .
SCHRPEBE R, BES P &R T RSk RS,
DA R G I e 2 00 25 Ay 2 5 W G0 ) VAERAG 85 2R
JE o ARSI ARG G G R I KRR i, AN TR R I
RIALBEERAE, 5T SR AT1 o0 B — 7 1 1T BE 5 S e =
TEPRAORE S TIACEE | (O | RGN A5 S A AR O
T3 — 7 18 A B8 AR i A 43 X A R
AT, BRERAREE—2 087,

Hofl = Fh 5 2% 00 0 %E &5 S 24 % F HPLC-ICP-
MS 2 B 5 (L, FRATTET X AN [] 7 3 1) 43 B i B R 52
55 55 o R FT T LA R TR R A o B 1 i e A D
3B VI e TLAk B, S ) AL X I e iR i
JE YA i 5 - B AHE AR AR, 38 2 4306 B R [R) 2
N 7 T YR B, A FH 00 e LA P R
FrfE DZ/T 0064.55—2021 Hr48 HiZ 5 1k 540 2 v 1]
H1~16pg/Lo %8l J12E R E A S
FEiil, 2B B RTINS T AT, S —
B[] Ji5 0 200 R A B ¢ 1k S 10, s i) i) 42 ol 25 5%
Wi fi S A0 S 5 SR 00 3 B, Hobs o 2 ik i R
5, AR AL R P, IR 2 Ak 4 4 v
Do (E AL g B, 2 LTk BB I = o A4S S Z 25 1
K, W AKRE & b LAk P 0 R P o AR AE
95.00~105.00pg/L PN, BH & i T3 5 vk ) fif FH v
DAL ot 2 5 B0 A 2 65 SR A = 5 o R B AR A L
R H D0 vk B UL RE &, Ak AR DZ/T
0064.56—2021 1 48 i 1% Jr ¥ 09 M & 3w [ ok 25~
500pg/Lo %7 2 A R KOG L 5 7 1Y) SR Ak
VEFH, K i 25 S Ak R AR 25 )5, TR FHTE S L
PR IR IR B F AT . R RER 0L, AT
— 592 —

1 R PO R A AR B R AR TR R AR 51,
U5 SO A A R AR 5 B, LI 5 R S By
TCHLBLE R . M HPLC-ICP-MS 2 ()i 5 45 ok &
LK IR T A B 7 AR IR R 251, DR b vy vk 3
Ay He 0k B RIAL I 22 455 SR 4 e SR (80 i s TCP-
MS SR HAS R R o6 28 (8] 5T faf Lo 9 22 5 R 047 43
BT, P HRE 2 e 2 AR e T
BATHT . WA SCHIIE A I 45 Bk &, FEdh JSH-2
HEAE IR AR 257, PRIERF ICP-MS 15 S BRINAR 1Y
o7 A, T AERLE Y
32 JkIENNE

A WAL ARSI Ty 2 AR PR B T R Ak 2
PEJTHEAT R A AT Y, EER T SE R A il 5 0 ] ) 22
5, SPOIEH) B Fl ICP-MS ¥ HUiE FH TR L Hh AT
FEMLE FIEAS RSN . IFH, SPREM )18 H Tl
1k ¥y e FEAE 25~500ug/L 36 N A AE 5 (DZ/T
0064.56—2021), 7 £ fm T I Bl B ] 45 8 I 10
MR ICP-MSS LA T I, AT 4 5 HoAth oy g 5
ARERH, D 7 ik iy e #60%, Wk IC-ICP-MS
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Discussion on the Analysis Method of Iodide in Natural Water Samples

SONG Xinyi', XU Chunxue'?”, AN Ziyi'"*, SUN Hongbin', CHEN Zongding'*, LIU Wei'?,

ZHENG Yugi'
(1. National Research Center for Geoanalysis, Beijing 100037, China;
2. The Key Laboratory of Eco-Geochemistry, Ministry of Natural Resources, Beijing 100037, China)

HIGHLIGHTS

(1) High performance liquid chromatography-inductively coupled plasma mass spectrometry was applied to the
quantitative analysis of iodine species in water samples, which is not affected by iodate ions on the accuracy of
iodide determination results.

(2) When iodate ions are present in water samples, starch spectrophotometry and inductively coupled plasma mass
spectrometry may lead to a high result of iodide determination.

(3) When iodate ions are present in water samples, catalytic reduction spectrophotometry and ion chromatography
can be used to analyze the concentration of iodide, but the influence of sample concentration level, matrix
interference components, experimental conditions and other factors should be considered.

T
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ABSTRACT

BACKGROUND: As the main source of iodine intake, water is of practical significance to detect the content of
iodide accurately. At present, the common methods for the analysis of iodide in water samples include ion
chromatography, gas chromatography, colorimetry, spectrophotometry. The analysis results of different methods can
be affected by the actual sample matrix and experimental conditions. Our project team organized 38 laboratories to
determine the content of iodide in natural water samples by ion chromatography, starch spectrophotometry, catalytic
reduction spectrophotometry, and inductively coupled plasma-mass spectrometry (ICP-MS), the results showed that
there were significant differences among the measured values by different methods, and the data were obviously

dispersed.

OBJECTIVES: To discuss the reasons for the differences between the results of different methods and give
suggestions on the selection of iodide analysis methods under different conditions, based on the principles and

conditions of each method.

METHODS: Four analysis methods, including ion chromatography, starch spectrophotometry, catalytic reduction
spectrophotometry, and ICP-MS, were used to determine the content of iodide of the groundwater sample by 38
laboratories. High performance liquid chromatography-inductively coupled plasma-mass spectrometry (HPLC-ICP-

MS) was used to determine the content of iodide by our own laboratory.

RESULTS: (1) HPLC-ICP-MS can be used to effectively separate iodide and iodate ions in water samples. Through
the quality control of the experimental process by blank samples, standard reference materials and replicate samples,
the analytical results of this method were accurate and reliable. The determination results of iodide in JSH-2 samples
were 78.32ug/L.

(2) The determination values of iodide by ion chromatography (83.38ug/L) were consistent with those by
HPLC-ICP-MS (78.32ug/L). However, the data of ion chromatography between different laboratories were
obviously dispersed. The determination values of iodide by the starch spectrophotometry (92.95ug/L), catalytic
reduction spectrophotometry (101.84pg/L) and ICP-MS (103.13pug/L) were higher than those by HPLC-ICP-MS.

(3) The reasons for the differences between the results of different methods were discussed, based on the
principles and conditions of each method:

(D The determination results of ion chromatography may be affected by the selection of experimental
conditions, such as sample pretreatment, chromatographic column and detector, and other interfering components.

@1t is not considered whether there is iodate ion in the sample itself in the starch spectrophotometry.
Therefore, when there are iodate ions in the water sample, the determination result is actually the total content of
inorganic iodine.

(3 The standard working curve of the catalytic reduction spectrophotometry is bent downward as a whole and
does not show a good linear relationship. Therefore, when the response value of iodide is high, the concentration
value will be high.

(@) ICP-MS is only used to determine the total content of elements, and cannot be used for elemental speciation
analysis. There are iodate ions in the samples of this experiment, so the determination results of ICP-MS should be

the total content of iodine, rather than the content of iodide.

CONCLUSIONS: When iodate ions are present in water samples, starch spectrophotometry and ICP-MS may lead
to a high result of iodide determination. Among them, starch spectrophotometry is usually suitable for samples with
— 594 —
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an iodide concentration of 25-500pug/L, and ICP-MS can be combined with other separation techniques to improve

method selectivity. When iodate ions are present in water samples, catalytic reduction spectrophotometry and ion

chromatography can be used to analyze the concentration of iodide, but the influence of sample concentration level,

matrix interference components, experimental conditions and other factors should be considered. HPLC-ICP-MS

can be applied to the quantitative analysis of iodine species in water samples, which can avoid the influence of

iodate ions on the accuracy of iodide determination results.

KEY WORDS: iodide; iodine speciation; high performance liquid chromatography-inductively coupled plasma-

mass spectrometry; HPLC-ICP-MS; natural water
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