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Determination of Hg®" by Resonance Light Scattering Technique
Based on the Interaction with HTPB
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Abstract In acidic medium, a resonance light scattering (RLS) analytical method of Hg(II) was established
based on the enhanced RLS signal due to the interaction of (1-hexadecyl)triphenylphosphonium bromide
(HTPB) and HgBr;~ ion derived from the reaction between mercury ion and excess potassium bromide.
The enhanced RLS intensity at 291.0 nm is proportional to the content of mercury(Il) in a range of 0.04~1.5
pmol/L. The limit of detection (3¢) is 4.0 nmol/L. In this work, the optimum reaction conditions and the in-
terference of foreign substances of the system were investigated. At the same time, the absorption spectral as
well as the reaction mechanism were also investigated. This method has been successfully applied to the de-
termination of mercury(IT) in environmental samples with RSD<:4.42%.
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Figure 1 RLS spectra
(a)—(e): Hg*", Hg®'-HTPB, HTPB, KBr, KBr-Hg’ . ckg:, 4.0 mmol/L;
wees 0.5 pmol/L; cyres, 6.0 pmol/L. (H—(i): KBr-Hg’ -HTPB. ¢y,
(umol/L): 0, 0.5, 1.0, 1.5; ckpr, 4.0 mmol/L; curpp, 6.0 umol/L; pH, 3.78; 4,
291.0 nm
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Figure 2 SEM images
ckpr, 4.0 mmol/L; cyrpg, 6.0 pmol/L; Chgrt > (a)—(d): 0, 0.75, 1.50, 2.0 pmol/L; pH, 3.78
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Figure 3 Linear relation
ckprs 4.0 mmol/L; cyrps, 6.0 pmol/L; pH, 3.78; 4, 291.0 nm
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Figure 4 The RLS and absorption spectra

ckprs 4.0 mmol/L; cyrpp, 6.0 pmol/L; Chgrt s (a) 1.5 umol/L, (b) 2.0 pmol/L;
pH, 3.78

2.3 EHthik

6 'on pH EHXAZR RLS 5549 50, pH H7E
2.56~4.10 JGlH N, ARMHEURmEAA K. B pH
K, SRR R FE /M A A R0 [ i 2% 18 3
SERRAE S R, R pH (E A L84 R BT KR
FEAEDUNE, AARIE TP BFTLASRIRIERE pH 3.78 11
BR ZEIP i A% A R IR L.

X KBr, HTPB (PR BEREAT AL, S5 45 R W
KBr [ #eAE 5 4 4.0 mmol/L, HTPB [ AEIKE N 6.0
pmol/L.



646 b % % 4R Vol. 70, 2012
it N, FR RLS 15 5 9B AR )Y, 5 min J5 ik 5]
006 Rz, I H AT LURGE 45 min(i 25 5%LLA).
FELE oA RLS 155 B2 (B 7). S
£ 004 S5 R R B FORE I A A RLS {5 5o BE RS, X
° . Noa
g JE TRk R NaCl () # HBR 2 S, BiLIE HTPB A
< ol HgBr}~ 454, L, S8 Al NaCl 4l 8 758
. . o0k T—
0.00 : T
240 260 280 300 —
Wavelength/nm
. 2000 —s— KBr + Hg* + HTPB
B 5 mohig 2 —e— KBr + HTPB
Figure 5 Absorption spectra
()~ (c): KBr+Hg"", HTPB, KBr+Hg’ +HTPB. gy, 4.0 mmol/L; ¢y, 1000 | /‘
0.5 pmol/L; cyrep, 6.0 pmol/L, pH, 3.78 o /"_.
/\-\\ 0.000  0.005 0.010 0015  0.020
3000 - a—— " .
NaCl/(mol - L")
_' Bl 7 3 TSEEN RLS HI
2000 —=— KBr + Hg*" + HTPB Figure 7 Dependence of the RLS intensity on the ionic strength
E —e— KBr+ HTPB ckarr 4.0 mmO/L; cirrpp, 6.0 pmol/L; ¢,1, 0.5 umol/L; pH, 3.78; 4, 291.0 nm
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Figure 6 Effect of pH in the absence and presence of Hg*" BV AESEBR A A IE I, TRRESRAELA 7 8 AR
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Table 1 Tolerance levels of coexisting foreign substances
i C tration/
Coexisting substance C(()Ezf;t.rit}f;n/ Change of I; s/% Coexisting substance (()Slif;.ri,lgn Change of I, s/%
Na'(Cl) 10000 —0.43 AP (S0?) 1000 —8.82
K'(Cl) 1000 —2.29 cu*t (8027) 10 6.73
NH} (CI) 10000 3.73 Zn*' (SO¥) 1000 8.68
Na*(NO7) 20000 —3.46 Co*"(Cl) 1000 0.44
Ca?'(Cl) 1000 —8.75 NiZ'(Cl) 1000 1.58
Mg* (C1") 3000 5.53 Ba®'(Cl") 1000 —4.48
K*(C0O2) 20000 —3.20 Fe**(Cl) 6 —5.45
Mn2t(SO%7) 1000 7.71 PO~ (Na") 1000 10.23
cd* (c1) 3000 —3.80 Cr,02" (K" 10 8.41
cricr) 10 5.28 HPO?™ (Na™) 1000 5.22
Pb2* (NO;) 10 —3.03 S,02” (Na") 100 —5.05
Ag"(NO3) 0.8 1.61 SO~ (zn*") 1000 8.68

4 Chgrv s 0.5 pmol/L; ckpy, 4.0 mmol/L; cyrpp, 6.0 pumol/L; pH, 3.78.
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Table 2 Determination of mercury in real samples

Found (10 "mol/L _ Total found Recove RSD

Sample —— ( Cold_AA) Added (10 'mol/L) (10 mollL n=5 ) (%,n:rsy) Cones)
@ 0 0 1.5 1.66, 1.61, 1.57, 1.57, 1.67 104.7~111.3 2.81
2b 0 0 2.0 1.96, 1.86,2.01, 2.10, 2.02 93.0~105.0 4.42
3 2.53 2.41 3.5 6.14,6.12, 6.17, 6.23, 6.28 101.5~104.1 111

“ Tap water; ” Jialing River (taken from the Three Gorges Reservoir area of Jialing River in Beibei Dock flow region); ¢ laboratory wastewater.
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