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The determination of trace sulfide by ion chromatography with

amperometric detection
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Abstract: In this study, an accurate, efficient and cost saving method was developed for the
determination of hydrogen sulfide by ion chromatography pulse amperometry. In this method, a
conventional IonPac AS7(250mm>4mm) anion exchange column was employed along with a novel
combination of sodium hydroxide-sodium oxalate eluent as a substitute for the original sodium
hydroxide-sodium acetate eluent. The main factors influencing the seperation and detection
performance of the proposed method, including pulse amperage detection potential parameters and
integration time, as well as the type of stabilizing solution, were optimised. The proposed ion

chromatograph-pulsed amperometric quantitative method exhibits excellent stability, with reagent
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costs reduced to only 10% of the original. Moreover, the chromatographic peaks below 100 pg/L
has always existed without sudden disappearance. Compared to conventional ion chromatography-
pulse amperometry, this method proves more suitable for detecting low concentration sulfide in
actual samples. The improved stabilizer can stabilize the sulfide for more than 10 hours, as well as
the recovery rate and reliability of large-scale and long-term detection are improved. The method
was applied to the school garbage station, and the test results did not exceed the national limit.
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BT i (35 [ Thermo Fisher /A 7], 1CS5000+) it & 4 Bk i 4% Al kAL %% (AS-
AP) ; KQ5200DA BRI A FE Vs (RIS NS ARARD 5 Milli-QA10 2K
X (£ Millipore AT 5 S0%EEAMIER (NaOH, 7474l - 4 % (EDA 411 99%)
B0 BB R B R E AR AR RSN (NaxCo04, 4HJF 99.5%) « LIRHEN (NaAc,
4l 99%) ¥ E 5 [E Sigma-Aldrich AF; £ &0 LR 44 (EDTA, 4/ 99.99%) .
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250 mmol/L NaOH-0.8% EDTA ¥#i: FREX 2.0 g S0%SEMINAT . 0.8 g LI
BR8N T 100 mL A&, IIAEBE @ MEEAK, ERRE.
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HERFRZHL 100 mg/L IBRALIIAR T, 1% 250 mmol/L NaOH-0.8% EDTA ¥4 1 1% 2 i
B2 1000+ 500, 200, 1005 50+ 20. 10 ug/L. BftPtk o wisa b, NIACHH, B, %
JRORAE . (LA HIBRLE pH>8 (BRI UL HSRASAEAE, M5 BB AFO
1.2.3. WGEBFTECH]

MBEM (—) 200 mmol/L NaOH-7.5 mmol/L Na,C,04 ¥ : FREL 2.0 g B4, 32.0 g
50% AN FRSIARE S, INHEZEKE 2 L, #7530 min B EJEBOIRRRRRIE.
VLI () 100 mmol/L NaOH-500 mmol/L NaAc #ik: FRHEL 41.0 g ZFREN. 8.0 g250% &
AAENE T A R, INAHEAKE 1L, # 30 min BRI . kR

(=) 100 mmol/L NaOH-500 mmol/L NaAc-0.5% EDA &k : TEMPEHR (=) M LR
5 mL &R, IMANEBEZEKE 1 L.
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B34 TonPac AS7 (250mmx4mm); fR47'4E: TonPac AG7 (S0mmx4mm); FriE=t: 2
BoAG i, TAErate: Ag Hibl; S Ag-AgCl EASLhM, BB ES & ik
% 200 mmol/L NaOH-7.5 mmol/L Na;C204, Jiti#: ImL/min; AHlE: 30°C; #FEE: 25uL;
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B/ HTE F TonPac AS7 ilkE, ZAFHRIRIE R, HAER, &6 TR
200 R v B8 R P R R I BRAGA)  FAL . IEHT TonPac AS7 434 (i F Thermo BRIAJT
EXSERACADEAT b o AST AL UL I P il 2% 4. %4 : TonPac AS7 (250mm*4mm);
TRYFE: TonPac AG7 (SOmmx4mm); R Bkof 2z kil TAEHK: Ag Btk ZLt
Hit: Ag-AgCl HEZ il BABIENE 1; WP 100 mmol/L NaOH-500 mmol/L
NaAc, #iti#i: ImL/min; #Fiff: 30°C; #iFfFf&E: 25 L.
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0.90 -0.1 SR
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HAERIG . WP 100 pg/L LR BRI H) G %, 55 I R PR — 2 #  idk
VRGBS RETHE: 2wl B8NS3, FEE T RUIA T 2SS
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B [8]/s HJE/mV FRor/s
0.00. -0.1
0.20 -0.1 ViR
0.30 -0.1 g5l
0.31 0.1

0.40 0.1




2 BHHEACERT 10 pg/L RICPEIEE

HIE 2 s, ARIREE 10 pg/L BRI rT R Y, FLA6 2 1) A5 2 I 2 e . HLrhile 2
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HH F VA B PR R AL DA TV R o

®3 RoRKHEEREME

R s U T F7/(nC min)
0.2 9.4919
0.3 18.8029
0.4 28.3009
0.5 37.4532
0.6 47.9043
0.7 57.3832
e y =38.307x" + 88.500x - 8.526
r? 0.9998
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0.20 -0.1 AR}
0.80 -0.1 g5
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# 100 mg/L Btk VbsvE s G2 M BN 0.20. 0.104 0.05 + 0.02 0.01 mg/L . EFHT
G, IR AL TR T X R ISR HERE AR UCHERE, SPATIE 3 7K.

&6 RLMHTOEMTE, KNSR, HEXRY RHRMTER

AN for HH R E H R
LT r?
/(mg/L) /(ug/L) /(ug/L)
A 0.01~0.20 y =2899 - 0.467 0.9997 1.03 3.45

DIRHERE IR (x, mg/L) NREARAR, (RSN (Y) NPNAFREE TR MM S . 4
Rk 7 o, 1 0.01~0.20 mg/L v Bl 261 R R R AT 2>0.999, LUEMELL S/N> 3 #i A
HERA 1.03 ug/L, LA S/N=10 Hiiie € &R A 3.45 pg/L. 55770, ek el M
T 100 pg/L LA RERACPIR 41T, A H PR AT E PR A, 62 S rh R A S SRR A
232, BEENH

SECHILFRY 0.1 m/L BRACIRRAERE SFATHER: 6 k. 45 RRH, BRI A RILR
PRI ]3] RSD%<0.20%, Ut WZIT VARG % v, B VRS Hid T SEhete sasill o
2.3.3, [EE

il PR OBl B R 3R SR AR R, % BISCRIEATIRE. 17 100 pL BRALERE S KFE
SR 0.2+ 0.1 mg/L RALPIARHERR 0.05 mL, 30 min 5, A0 250 mmol/L NaOH-

0.8% EDTA VAV 5 ml A HZEL 15 min A&, FREFEBERIETERINCE . FIHERIF I ER



FERE R AN 50 mg/L BRALIAREERWR 0.025. 0.05. 0.1 mL, &, . & =4nbs et
28, 5B —HA PRSI S T RFE=R, I 250 mmol/L NaOH-0.8% EDTA ¥4
5ml A HEEL 15 min 5, FRIGSZBRRAERIBCER,

R RAEDENRE TR T AR SCFRRAF E R

TR e RICE
PR mpee i U g I g
i3 N iR R B

¥ mg/L % B mg/L %
mg/L mg/L mg/L

=R 0.1910 0.2000 95.5 0.9557 0.2500 1.1344 80.7

IR 0.0988 0.1000 98.9 0.5019 0.5000 0.9456 91.2

* J5 IR R EE AR AEIREE % 100%.

*SRRENCER = (AR RE R 2 - AR AR SR FE VAR FR IR EE x 100%.

ZREW (WR D, IR R EECERRKT 95%, RAERICR KT 80%.
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mmol/L NaOH-0.8% EDTA ¥ 5 ml 7 $2HL 15 min JEA6l . AR 41~ A X2 HEAF 203
B E SRS R, SRR 9 FTR.

C=my/at

X ¢ B RAE R b, C AR EUSARTERT ) ¢ 9 23 S AL AP 9Kk
ng/m?, mg ARAFARAEIT[E] t /NP RER BB S TR RS T & pg. a=1.1836x10* N1 3)
FRERIR S R m¥/he
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o1 b2
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PRI AR 7SS Rk E REOR PR E S HRIR
s [] SR E )] AR E
/(mg/L) (ng/m?) /(mg/L) (ng/m?)
/h /(ng) /h I(ng)
12 0.028 0.140 9.856 12 0.017 0.085 5.985

24 0.036 0.180 6.337 24 0.026 0.130 4.576




36 0.073 0.365 8.550 36 0.0563 0.280

48 0.089 0.445 7.833 48 0.085 0.425

72 0.126 0.630 7.393 72 0.097 0.485

6.571

7.481

5.691
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