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Rapid detection of sulfide based on the chromogenic
reaction of Fe(Ill) and o-phenylenediamine
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(1. Department of Pharmacy, Xi'an Medical University, Xi‘an 710021, Shaanxi, China; 2. Shaanxi Agricultural
Inspection and Testing Center, Xi'an 710003, Shaanxi, China )

Abstract: A Fe*-OPD chromogenic system was developed based on the formation of yellow and
fluorescent product from direct oxidation of OPD via Fe’", which was selected from investigation on the
oxidation ability of different metal ions (Fe*', Fe**, Cu®, Zn*, A", Na', Ca*', Mg”, K', Ag’, Cr’")
towards O-phenylenediamine (OPD). A colorimetric method for selective detection of sulfide was then
developed combining the reducibility of sulfide and its strong affinity towards metal ions. The results
showed that, in NaAc-HAc buffer solution at pH 4.0, the absorbance and fluorescence intensity of
Fe*"-OPD chromogenic system showed a good linear relationship with NaHS concentration ranging 10~
200 pmol/L and 5~150 pmol/L, respectively. The fluorescence method exhibited a detection limit of
0.1 umol/L with no observed interference from other reducing substances and thiols. The paper-based
colorimetric system, constructed from Fe'*-OPD chromogenic system in combination with test paper,
displayed a good linear relationship between blue color value (B value) and the concentration of NaHS in
the range of 20~150 umol/L, and a detection limit of 2 pmol/L. The paper-based colorimetric system was
further applied for sulfide quantification in spiked tap water and fetal calf serum.
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Fig. 2 UV-Vis absorption spectra (a) and fluorescence

spectra (b) of 1.0 mmol/L OPD in the presence of
Fe** with different concentrations, the inner graphs
show the dependence of absorbance (a) and
fluorescence intensity (b) on Fe*" concentration
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Fig. 3 Solution color and UV-Vis absorption spectra of

Fe**-OPD chromogenic system in the presence of
NaHS with different concentrations
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Fig. 8

I 9a & Fe’-OPD & fafik RAELC A EAGTIAR
[V B NaHS [ b ik kil s R . &l 9a AT, 78
AR K 4T (Fe* F1 OPD MEEIAFE 10 uL,
A NaHS AFR 12 uL, JBAHE] 5 min, 20 JE
¥~ 20 mmol /L pH 4.0 NaAc-HAc ZE i ) , 7E4E
H EIE NS [ BE B NaHS RS, 406 A 6
B NaHS ¥ B2 T 2 W A8 7k . RGB Hr g (53 A 3
{H (BfH ) P NaHS ¥ ALY R WA 9b s,
HE 9b mf &, 4008 A B 5 NaHS ik B 7
20~150 pmol/L 75 Fil N SR 2Pk ¢ 22, et A7 R
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Fig. 10 UV-Vis absorption spectra of Fe**-OPD chromogenic

system after addition of tap water (the volume
from top to bottom is 0, 2, 5, 12 pL), the inset is
the photos of paper chips after addition of tap
water with different volumes (the volume from top
to bottom is 0, 2, 5, 12 pL)
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104% . 5% I BRI B AL SRR AL B (4 Fe® 4B FE
Wk g R — 320 5 R ARIE MMM L, Fe¥'-
OPD . (& R Z2 AN{E 0] LA 3 T B 40 1 ' 1 o 4G 1
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Table 1 Determination of NaHS in spiked tap water and
fetal calf serum

F 3+_/,\
HANGHS Ko NalS e ALY
v . ; IR s %/ iSRS
FE i e/ Bz, RSD/% .
% NaHS ¥/
(pmol/L) ( pumol/L)
( umol/L)
HkK 1 0 0 — — 0
A %K 2 5 5.06 1012 222 2.95
A %K 3 50 5190 103.8 3.51 48.10
G LT 1 0 6.93 — 2.13 6.65
G 2F 1L 3 2 5 12.13 1040 3.55 11.90
JG A M3E 3 50 57.95 102.1 3.18 57.12
e =" ARELEPE; RSD AR R 22
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FE RGN K Fe’-OPD I (A 22 45 4 40 Tk 2t
AU L (R R A AT (0B (H (B {6 ) 5 NaHS
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