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Determination of trace sulfur ions and cyanogen in drinking water by
high performance ion chromatography pulsed amperometry

YANG Haiyi' XIAO Kaiging'* CHEN Jie’ WU Guoquan®
(1. Qiandongnan Kaili Ecological Environment Monitoring Center, Kaili, 556000, China; 2. Thermo Fisher Scientific ,
Guangzhou, 510800 , China)

Abstract A method for simultaneous analysis of trace sulfur ions and cyanogen in drinking water
has been developed. Optimized ion chromatography conditions: Thermo Scientific Dionex TonPac™
AS7 (2 mmx 250 mm, Analytical), 100 mmol-L™" NaOH-250 mmol-L™' NaAc as eluvial solution,
Flow rate 0.3 mL-min"', column temperature 30 °C, working electrode: Ag gold electrode, reference
electrode: Ag/AgCl reference electrode, waveform: S/CN standard potential waveform, detector box
temperature control 30 °C. The results showed that the method had good stability and RSD were all
less than 0.28% after 5 consecutive injections. The relationship between the standard curve is good,
R>0.9992; The method has high sensitivity, S*: 0.05 ug-L™', CN: 0.16 pg-L ™', accurate detection
results, the recovery of low, middle and high levels of labeling is more than 91.2%, so the method is
suitable for quantitative analysis of sulfur ion and cyanide in drinking water.
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Thermo Scientific™ Dionex™ Integrion % 85 F & 3% (¥ (L £ B fb 526 DU 2%, 26 H 38 B € it /R B4 ) 5 Thermo
Scientific™ Dionex™ AS-AP [ shifi ke (FE 2R Qi /KRB, 25 E); Chromeleon 7.3 4 4b B R 4t (B8R G /R BHEE, 36
) KPR B, ) ; 50%(wt)NaOH(ACROS); Z R4 (SIGMA); 100 pg-mL ™" A Y br A CE A BT AR
HERAFFE I )5 50 pg-mL ™ FAL YR HEE W (i 2R ).
1.2 BRI A5

3 5B 10.0 mL B ALH) K 20.0 mL SALPI bR AE TR, FH 250 mmol-L' (1) NaOH ¥R M Fe - € 2 2 100 mL A8l
W, A8 1.0 pgemL™ IR A AR VA W, MR 250 mmol L' B NaOH & 2% s B, IC ) 28 %) A v 1 W, YR BE 43 9
1.0 ug'mL™, 5.0 pyg'mL™", 10.0 pg'mL™", 20.0 pg'mL™", 50.0 pg'mL™", 100 ug'mL™" .
1.3 RS b

R K BERABAEFER 245, INAKREE A 0.5 g- L 'NaOH %, i FE & pH> 12, [FIE A AR S E S 72 R 5
T, FOR AN TCR U, B E. ACEER B B FEAT RN, 75 T 2.0—8.0 °C IR T REGIRAE, JFFE 24 h [N 5E RN E .
1.4 SRk

{t 3% 2% {4 . Thermo Scientific Dionex IonPac™ AS7(2 mmx=250 mm) % §i% 4 &% Thermo Scientific Dionex IonPac™
AG7(2 mmx50 mm) {7 A 5 23R 30 °C5 BEREAR TR 25 ul; W PE# 100 mmol-L™' NaOH - 250 mmol-L™' NaAc; ¥ #
03mL-L; TAEHMW: Ag &Mk, S . Ag/AgCl S LLHMK, P : S/CN ARAERNIIE (36 1), Kl #5746 1% 30 C.
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Table 1 Ampere d etector waveform

i [El/s MRV AR X Ramp o
0.0000 —0.1000 Off Ramp Off
0.2000 —0.1000 On Ramp On

0.9000 —0.1000 Off Ramp Off
0.9100 —0.1000 Off Ramp Off
0.9300 —0.3000 Off Ramp Off
1.0000 —0.3000 Off Ramp Off
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2.1 RS IE

SCEG AT B A b KRRy kb e B B SRR I R B RE M, B RO -0.1 V, B R PR FRER K
A B AT (3R 1), 50.0 pgmL " IRA PR R IESE 14 d SR JERE, X)L g i AR fb, [R] v 8 L 3 40 15 il iy
{55 B RAR, BB TN (55 F RS B, RN H b S A 7= ¥ s 4518 T 48 Fi bl e T, S500 R SR A b ske B A1,
Jik w22 K5 T B B shig vk TR MR T Th g, K 1% 7 24K i A1 1700 I SR AR 2, 0AS Jr vk BE B AR ik op &2 15
ML IE.
22 ISR R

SE I 22 25T JTonPac AS19(4 mmx250 mm) . TonPac AS11 HC(4 mmx250 mm) . TonPac AS7(4 mmx=250 mm) A
TonPac AS7(2 mmx250 mm) A 5] 8 3% A3 i) 4 B &R . Horh TonPac AS19 FiT TonPac AS11 HC 28 8 7= 4 M w L BH &
T BT, XA df Bk i A2 PR 55 T LonPac AS7, SRR A H HLE T & R, SR SE R {4 ] TonPac AST {4
AL ARSI %2 T TonPac AS7(4 mmx250 mm) 2 TonPac AS7(2 mmx250 mm) A~ [a) HiA% 0 i 4, 4553501, TonPac
AS7(2 mmx250 mm) 435 41 B A O = 1) R, % R BIRH K R B SRR A i, A S0 BE£E R R BUAY TonPac
AS7(2 mmx250 mm) {53 .
23 MK HIR

B RPN KB SR I T 038 R G0 AT, LABRAE S A0 T B R B A A, LA TR BRI AR bR, ST B
M. RIS X500 1 ARE R BARFE, LA SAN=3 VBN AR Ty ik ik th B, 1 52 Hh A0 6 ks o B LA 485 51 L 3% 2.
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Table 2 Linearity and detection limits

gex/ LRI R Kt R (S/N=3)/(ug' L")
s> y=0.1164 x +0.3641 0.9992 0.05
CN- 3=0.0670 x - 0.0462 0.9995 0.16
2.4 FAEME

G0 3 b ol VA S ERE 5 UK, AR B IR [ 1 R g T AR E i, TR T IRHAE R RSD R, 75 3 H RSD (1Y
/INT0.39%, HARSERANGK 3 FroR, A7 ik v M e B AR e TR AT

R 3 PRUMEMIE W BERE 5 K RSD
Table 3 RSD of 5 replicate injections of standard solution

wEw s> CN-
RSD% (£ A H:}]) 0.18 0.22
RSD% (I AR ) 0.28 0.39

2.5 FEALRINAE R
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R4 FARAKEEMRIEE R (ng L)

Table 4 Detection results of tap water samples

FE s> CN-
1 0.082 <0.16
2 <0.05 <0.16

2.6 HEWHIE
WA SARARREA PR ] pH> 12 Ji, IIABRHER W R 2] EAURRI, I8 s 2 bnie BE 7350 > 20 | 50 | 80 pg L™ AR
s —KOF, BN IARIR BRI E 3 UK, T IR, ARSI 5, A A W BISCRISTE 91.2% DL L, Kl 4h
SRR
F 5 FEREERIMNAL
Table 5 Sample spike test results

e AR E Y TR 20 pg- L TR ESO pg- L TR ES0 pg- L™
(ng'L™) MEHSE/(ng L) TFIENCRY%  EHE/ (ng L) SRR % TEWRE/ (ng L) SFEIR /%
s> <0.05 18.235 91.2 45.787 91.6 75.383 94.2
CN- <0.16 20.035 100.2 48.364 96.7 79.345 99.2
T B FARAR T I IEK R, AR & =LA 0T
3 4

AT RIESE TR T E R DR A I AT K R B AR 9 D7 3%, 13min BV AT 52 K5 HR B A 4 AR 1 )
OXHT, AT B R AL, R, JCHA RS TR, Oy v R . M R SRR A R s v R L R Tk
T e | BRAETRT S DRBE AR B, 38 B /K5 L S 1 URR 55 2 A s 2 Rt 20 A
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