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Fig. 1

Chromatograms of arsenic species on the eluents of

phosphate
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Table 1

Retention time of four arsenic compounds on different

eluents concentration

TSR H IR [A] ( min)

(mmol/L)  As(ID)  As(V) — —HIER LR
10 3.980 18.071 11.335 3.089
20 3.532 9.866 6.970 2.849
30 3.287 6.676 5.162 2.722
40 3.084 5.620 4.535 2.671
50 3.025 5.247 4.231 2.667
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Retention time of four arsenic compounds in different

pH conditions
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Effect of pH on Determination of Various Arsenic Species in Water by
HPLC - ICP - MS

DONG Hui - jun, DONG Jian - fang, WANG Xin —zhou™ , LI Yi, ZHAO Feng
(Hebei Key Laboratory of Geological Resources and Environment Monitoring and Protection, Hebei Geological

Environment Monitoring Institute, Shijiazhuang 050021, China)

HIGHLIGHTS
(1) The changes of retention time and peak strength caused by different pH of flow eluent were studied.
(2) Different arsenic species could be effectively separated within a wide pH range.

(3) The pH of the eluent had significant effect on the sensitivity of arsenic species.
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ABSTRACT

BACKGROUND:; Previous studies have focused on the effect of pH on separability, choosing an optimal pH by
comparing the degree of separation in the determination of different arsenic species by high — performance liquid
chromatography — inductively coupled plasma — mass spectrometry ( HPLC —ICP — MS).

OBJECTIVES: To determine an effective analysis program by comparing the separation, sensitivity and analysis
coat at different pH.

METHODS:: Different species of arsenic compounds were determined by HPLC — ICP — MS, using 30mmol/L
ammonium bicarbonate solution as the eluent. The retention time and peak strength of arsenic compounds were
monitored when the pH of the eluent changed between 6.0 and 9. 7.

RESULTS: In the pH ranges of 6.0 =7.5 and 9.5 —9.7, the chromatographic peaks of the arsenic compounds
were well separated. When the pH value was 8.0 —9.0, the peak order of As( Il ) and DMA was exchanged as the
pH value increased. When the pH was weakly acidic, the sensitivity of arsenic compounds was higher. When pH
was alkaline, the analysis period became shorter and suitable for rapid analysis. About 70% of arsenic compounds
in the alkaline eluent combined more strongly to the column and were retained in the column, shortening the life of
the column. Acidic eluent was suitable for sample analysis at ultra — low concentrations (e. g. <10pg/L).
CONCLUSIONS: The effect of pH of eluent plays a crucial role in the determination of arsenic species by
affecting the binding ability of arsenic compounds to chromatographic column. The acidic eluent has a great
advantage in sensitivity. The alkaline eluent has obvious advantages of time and operation cost, but it is necessary

to pay attention to the maintenance of the chromatographic column.

KEY WORDS: water; arsenic species; pH; high — performance liquid chromatography — inductively coupled

plasma — mass spectrometry; separation; sensitivity; analysis cost
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