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Online Generation Ion Chromatography for Determination of Nine Indicators
Such as Iodide in Water
ZENG Li-lan', LEI Ping', WANG Wei-kang’
(1. Shenzhen Hydrology and Water Quality Center, Shenzhen 518055, China; 2. Shenzhen
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Abstract: To meet the requirements of perchlorate and iodide detection in water supply industry,
an online generation ion chromatography method was developed for the detection of nine compounds such
as iodide, glyphosate, perchlorate, bromide, fluoride, chloride, nitrate nitrogen, sulfate and phosphate in
20 min. The detection limits of iodide, glyphosate, perchlorate, bromide were 0.002 mg/L, 0.005 mg/L,
0.001 mg/L. and 0.004 mg/L, respectively, and those of other five compounds met the requirements of
relevant standards. At the quantitative limit level, the average recoveries were 96.3%-104% and the
relative standard deviations were 0.68%—3.79%. The method is simple and sensitive, and can be applied
to analyze drinking water and source water efficiently. The method was applied to detect the relevant
indexes of source water in a city in south China. lodide and bromide were widely detected in the source

water with average concentrations of 0.028 mg/L. and 0.037 mg/L, respectively, and high iodine
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concentration was detected in particular reservoir. Perchlorate and glyphosate were not detected.

Fluoride, chloride, nitrate nitrogen, sulfate and other indicators met the limitations specified in surface

water class Il standard. Water samples from 50 waterworks were tested. lodide, perchlorate, glyphosate,

bromide and phosphate were not detected, and other indicators met the requirements specified in drinking

water quality standard. It is suggested to pay attention to the risk of iodine and bromine disinfection

byproducts in water supply process.
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I = 2R B T i ik UM SR R AR ol
FERETRD A T AL AR BT BB AR, )5 A
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WA E RN . B4 SHLG, B KOH ik
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12, IR K IR AR T T K BEAT TR

1 MMk

1.1 &R

111 U &

DIONEX Aquion ICS—1100 % 85 1~ (1,154 ( 2 [
DIONEX) , ASRS_4 mm BF 25 73l 45 , H A 25 ;
AS-DV H shEFE#S (SE[E DIONEX) ; RFC 30 ik 6
H 35 & A= #% (35 E DIONEX) 5 Milli-Q # 4ii /K % &
(3£ Millipore 23] ) 50. 22 pum f AL U (112235
T RHE I A BRAFD

A < lonPac AS19 43 HT A (4 mmx250 mm) ;
TonPac AG19143#E (4 mmXx50 mm) -

1.1.2 B FbR I

AL B bR HEVA T (100 mg/L, o - RLA 15T
Bt ) 5 B H REAR VA TR (1 000 me/L, 37 58 J5 K6 B
A BRA T ; AR ERFRERE (1 000 mg/L, 32 [
02Si) ; ALY FRHER I (500 mg/L, JL 5T P AR IRl
ARRA T s FALYIARAET W (500 mg/L, b5t thbrdy
FHEA PR A 5 iR 3R EARER M (500 mg/L, Jb 50
bR R A BR A T 5 BRRRER R HEVS W (500 mg/L,
e bR B AT BR 23 R ) 5 8 2 56 A 1 VA U (500
mg/L, It AR R A BR A R 5 IRAL AR 1 5
(100 mg/L, B iE LR B B A RA ) . LA
bR R R Al K (M- Q YAl 2R Gt U H B
A 18. 2 MQ - em) P il 75 B TR A Br i TAETR
1.2 WFRAE
1.2.1 EREs&

PR R JRE 2 5 W A 0 ) R B T 06 5 A
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VT AR EEE R R, ZEAER 30 °C KOH #RPE
1. 00 mL/min Ji 3% . 500 WL PEREIRFLME R, F5E T
TRAFREA T (15 1. 00 mg/L ALY 1. 00 mg/L %
HBE 1. 00 mg/L R &R &R L 1. 00 mg/L 3LAL 4 . 5. 00
mg/L S ALY 1. 50 mg/L SR 5 (. 5. 00 mg/L & ik
£ 1,00 mg/L IR ALY 1 2. 50 mg/L WL Eh 9 Fh ik &
1) 1E 30.35.40 .45 mmol/L KOH Ik 1% & He i 1 74 43
B
1.2.2  Fbrifehgdife

XA AT e R AV AT I A, L4510 o ) 06 T AR
S YNAR R, R I B R B DA R A bR il bR ofE T £k L A5
X5 o7 14 [ 0 77 R A OC R o AR O B B )
P W T FR MRS E
1.2.3 Tk EREmESY

R CHR 58 W 43 A7 7 v A v o 1T R 5 0 )
(HJ 168—2020) , 7E 217K 25 11 o A S Ak G 1 B 2~
SR B AL A (25 PR ) I 7R TR
Ko YRR 34 it BRAE Sy i PR

G AEliK OKIEAK BRI, LIS A
Yy wEBRAE D INAR R B, B P P A T 5 64K, 4
BT B B3 FAR X bR o O 22 (RSD) o
1.3 #Hm*E

20204F 11 A—20214F 1 A, 435I 16 K K
JEE SR H A8 B, 7 50 JEZK TR EUH 7K SOREIR o
IKFERAET 500 mL G Ve B RN . K TEK
Bk AKEE PO XK TR 0.5 mAb, HT 7KEE 5
100 mL /K FEHR N 5 mg FAAR A A 2 2 LA T Bk 010
oM, RAEAIHE N 4 CROGORAE 24 hINlE o 7KFE
280. 22 wm TR IR S, SR T A
2 ZRL55H
2.1 MWK EIEEREE

B 05 R A R A SRR IR R Rk
PR ER R VEIR o B IR R R R R 5 7 W R kR L 7Y
FHL S, 2920 wS(4 mmol/L) , IRy R BE A, M4l
s E AR IR BE A H 5 7 ok T R R
pS(50 mmol/L) , WhyE sk BEAG 1, 7 4lifk, I H 2 AR
WV TC K B, AT DARAR R #E R R, AT R K42
AT AR L AR R AR T IR R R AR
TEE 500 WL PEREPRER . [R] A S S MR IR PR 3 nT LA
PRI A Bh & A AR AR A H KOH IR A 1
T T TG R VRS B R 22 5 e VA T

PP o WOA 7 3k AR R IR R, KOH Ik Pk i il
i RFC 30 kP A sh & AR & .

FIAR A R Tt R ey SR R AR B S5 1 R LA
IS 1B XA AR, 3 HLA B SR K, 72 R B
TG I ), T TR Jor I 2 e BL R K R i A
AR IE JHL 0 R0 6 R B2 B 6 7 A B %) B[] A2
AR B PR . AEAK BT A A, B LB S AR
S R ERERVE B R F E AT A R R
RN ES 43 300 8, T i B R A i A5 A . TonPac
AS19 3 A 2 — Fl B AT 58 2 7K M R 45 1 (350
ueq/column) FEME 9 [ 25 52 e A1, 4 1038 A LI
BT MO EE R R PR AR T ik R ot
TR 1Y) v A5 i P S 28 48 3 54T TonPac AS19.
2.2 KOH kst ik B BIIE ¥

FEAS TR R R ROR B T, 0 52 YR A5 s 1 V5 T R R
e ALY SR ER A RALY) B IR R B RREL
BB L BLAR ) RN SRR R B A% . 7 30
mmol/L KOH T, 9 Firfb &1y i) £ B3 Ik [] ZE S | U B
VSR RIS PR £ 0 |l T 6 R R g E S
ANRETEAJ3 S 335 mmol/L KOH T, Ak 4 A1 H- i
ANRESEA /355 545 mmol/L KOH R, B H Bk it fk 4y
T SRR R () U7 B B E) B2 1, FLAth 6 Fh AL & P AN ik
SEAATES M E Z A T4, T KOH IRy vk i
A 40 mmol/L i, 20 min PN 7B 9 # Al & 4 58 4 Uk
JUt, Ak R PR R s Rk 5 A 6 Rl Ak & ]
56 4 M UG H UG AR, TG Al 2 UG ) TR DRI
TE#E 40 mmol/L KOH WKPEWE . 9 Fh ik A4 i) O BA B
[E) 4> 9 A 3.684. 4.421., 4.871. 5.404. 5.701
6.381.7.594.9. 434 f113. 751 min,

2.3 FiktERE

VT EE AR 2R A5 B RIS e BIR | SF 24 ] i 3 45
PERES B 1o TEARTTEAMT 9L &4
DU 25 R AR OC R YR T 0. 999,

P 4 R e S TR %) ARG B R e IR 4 3 A
CH= 1R AR 7K K bR 7)) (DB 4403/T 60—2020) ()%
3R 5 oAt F8 bt 1 AR T AR K A AR E D (GB
5749—2006) F1 ¢ A= 36 IR FH K K B bR 1 ) (DB 4403/T
60—2020) 13K .

P 2 BRI 9 Fh AR £k B 0 91 24 s )
R R 96. 3%~104% , FH XF A5 HE f 22 41 0. 68%~
3. 79% , W1 )7 1k BRG  BE FERR PRI R, 52 275
Jo A R
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Tab.1 Method information and performance parameters
- WY | mRE | PE |
wEY ZHNHE (mg- L) v _ , . N
WIES Y6 (mg L") (mg-L™") R 1% | 2%
1 2 3 4 5 6
ey | 0.010 | 0.020 | 0.050 | 0.100 | 0.500 | 1.00 0.999 8 0.002 0.008 104 2.54
T mREL | 0.005 | 0.010 | 0.020 | 0.030 | 0.050 | 0.100 0.999 6 0.001 0.004 98.6 3.67
BB | 0.010 | 0.020 | 0.050 | 0.100 | 0.500 | 1.00 0.999 9 0.005 0.020 99.8 3.79
Rk | 0.010 | 0.020 | 0.050 | 0.100 | 0.500 | 1.00 0.999 7 0.004 0.016 97.5 3.09
Welah | 0250 | 1.00 | 250 | 5.00 | 10.0 | 15.0 0.999 4 0.010 0.040 99.5 1.00
AL | 0.100 | 0.400 | 1.00 | 2.00 | 4.00 | 6.00 0.999 8 0.010 0.040 96.3 2.92
Ak | 0500 | 2.00 | 5.00 | 10.0 | 20.0 | 30.0 0.999 7 0.010 0.040 100 0.78
imRERA | 0.150 | 0.600 | 1.50 | 3.00 | 6.00 | 9.00 0.999 5 0.015 0.060 97.3 2.02
ERE: | 0.500 | 2.00 | 5.00 | 10.0 | 20.0 | 30.0 0.999 8 0.015 0.060 98.9 0.68

2.4 EBRKESIER
IR T 7K 9 Ak 40 v G A3 R A
R ARV B e TR BT R MR B LR 2.
HRAEAH S5, il £ 41K T 0. 010 me/L 1Y 7K
AL U AR ALK I, 0. 010~0. 150 mg/L 22 6] Ay 3 fill 7k
U5, & F 0. 150 mg/L A s KRS, k2 n] I,

AR UE K BLAL B #: H R R 1009% , SF 2 ¢ EE R 0. 028
mg/Lo HIK 3 UKL 25 5 0 0. 173~0. 184 mg/L,
IR B RLKF 5 HAR 15 DK R e B 2 0. 013~
0. 026 mg/L, J& T MK . K 504 KK
PR A AL, B P v B R R 7K T, I DR T
B 2 A1 7 40 RS

F2 KBEAFAH KM R
Tab.2 Detecting results of source water and effluent
TKIFIK HK
wEY s | st ﬁ'iﬁ%ﬁ%f/ ‘E%TE}‘?ZE?/ JFL’J{ZUE/ vk | i 2o E‘iﬁ%?/ ﬁ"i%}‘?&?/ JFL’J(ZUE/
(mg-L7") | (mg-L") | (mg-L™") (mg-L7") | (mg-L7") | (mg-L7)
WAk 48 100 0.013 0.184 0.028 50 ND ND ND
HOH i 48 0 ND ND ND 50 ND ND ND
R 48 100 0.019 0.165 0.037 50 ND ND ND
ALY 48 100 0.090 0.694 0.222 50 98 ND 0.260 0.142
Sk 48 100 3.26 24.1 7.70 50 100 0.920 11.5 3.35
MR A 48 100 0.040 1.72 0.601 50 100 0.029 1.03 0.262
R L 48 100 2.41 67.4 11.4 50 100 1.49 12.6 6.82
BEIRE: 48 12.5 ND 0.012 0.001 50 0 ND ND ND
TR AR 48 0 ND ND ND 50 0 ND ND ND
H: NDARKH.

S Ab YA Ta) s f IR Eh A K P KA )
K Hp B R AGE H 5 VA W A DN AU e ke A MR
J£ 4 0. 019~0. 165 mg/L, 144 0. 037 mg/L., H
KBRS IR EK ) I B T A DIRAE YA
R A AT e A ORI 25 B W) ATh 75 OG0 B
HIREAE A MLBEBR B0 AR A KPR A K rp A
s B R AR A RN 12, 5%, F ¥k R 0,001
mg/L,

Xof 7K R A B A I 235 SR SR W, AR A (b 3R

JK FR 8 & AR 7E ) (GB 3838—2002) H 1 247K i b
WS R R A BRIRER AT A T 2K AR i
K X 4 AR AR R BT R R K AR
FRifE) (GB 5749—2006) 1 ¢ A= 7% 1 FH 7K 7K A o )
(DB 4403/T 60—2020) FR1H .
3 &

A 5T K F i FE 25 ) TonPac AS19 43 #T A
AG19 GR-APHE , 3 43T J7 2% 114 52 3 R 3 5] 5
Ke 43 B ik 1E], 3% 4% 1,00 mL/min 37 3% | 40 mmol/L
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KOH 8 e B 25 E DR , 76 20 min A 2000 2 0
TE 9T A Y, RAEE KB R E B A 20K
Jrk A Rk PRBE AT A E N
TRM A AR EE b BRI SR 5B o

AIHIZ T 1200 K K BEAT R, e A DK 5

JK AR RIS 3 A7 A HLAT AE R KR
R e SRR, e H A AR AR b XU . HH )oK
ARG T AL ) | SRR AL R H BERE R AR b
LT A SRR R HE R A, (HLRE XK T I3 T2
AR B CTH B = XS 2 A T 5

SE Wk
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