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11. Summary of the new findings of the thesis

- The efficiency of reducing inorganic As(V) to inorganic As(III) is higher 90% but are lower 80% for reducing organic As (DMA, MMA) when As solution contents L-Cystein 1% or NaHSO3 0,5% or KI 1%/Ascobic 5%. Similartly with Se solution, using HCl 6M or KBr 1%/HCl 4M or thioure 0,5% for reducing Se species have a good result for inorganic Se (≈90%) but bad result for organic Se (<80%). So, It is not able to accurately determine the inorganic As, Se species or total of As, Se by means of hydride vapor generator atomic absorption spectrometry (HVG – AAS) when there are organic species in the sample solution; it is required to remove organic species from solution or to mineralize the sample.
- When using at the same acid solution, the efficiency of reduction every As species and Se species to hydride compounds by NaBH4 0,5% are different. But concentration of acid in the solutions changes, the efficiency reduce of each specie changes  and are various. The absorption signal of each specie is resonant with the other, these satisfies for building a linear multivariate regression model on the basis of AAS data of solution containing 4 separate species of As, Se in different reducing environments. For the first time, building the linear multivariate regression model base on AAS data of forty standar solutions containing four As or Se species in different reducing environments. In the regression algorithms, the principal component regression algorithm creatses  model that determines simultaneously As, Se species with small error and stays in the allowable limit (<20%).
- The concentraion of MMA, DMA, DMDSe change a little but the concentration of As(III), As(V), Se(IV), Se(VI), SeMet change much if the solution is stored in atmosphere after 40 hours and contains about 150ppb of Fe3+. Namely, the concentration of As(V), Se(VI) increases while of As(III), Se(IV) decreases. But concentration of all As and Se species lessen strongly if the solution is stored in glass cup but is constant if is stored in PE or Teflon cup. For restraining the transformation of  As, Se species, the sample soluitons should be stored in instruments made of PE or Teflon, the pH value should be adjusted by 2, EDTA is added in to solution with concentration about 0,2M. All solutions should not let atmosphere penetrate in to and can be stored up to 40 hours at temperature of 40C.    

- Using methanol: aqua extract solution with ratio of 4:6 for As or 6:4 for Se, the extraction As and Se from frozen plant samples gains highest efficiency. Similartly, acide H3PO4 solution with 100mM for As and  125mM for Se are used for extraction As, Se from soil samples. For plant samples, the content of MMA, DMA, DMDSe, SeMet take a lager part in total of As, Se in extract solutions and besides As(III), As(V), DMA, MMA, Se(IV), Se(VI), DMDSe, SeMet there are also another species of As, Se but cocentration of these species are small. For water samples and soil samples, the concentration of Se is lower than LOD and the concentration of organic As is very low but of inorganic As total take a lager part. The concentration of As in vegetables is still below harmful limit, but in the ground water, soil, fern, umbrella papyrus have high content of As and exceeds allowable limit.

12. Paratical applicability, if any:


The results of thesis can be applied to determine simultaneously concentration of As(III), As(V), DMA, MMA or Se(IV), Se(VI), DMDSe, SeMet species in ground water, surface water, mud, soil and plant samples. The LOD and LOQ of method are very low (about ppb) and the result of determination have accuracy, sensitivity, focus and precision that are very good.   

13. Further research directions, if any

- To continous studying to complete analytical proceses for determining concentration of As(III), As(V), DMA, MMA or Se(IV), Se(VI), DMDSe, SeMet species in other environmental objects, for example sediment and west water samples…

- To expand regression model for determining concentration of other arsenic species and other selenium species.

- To built other regression models to determine other species of other elements, for example antimoni. 
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