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Method Development for Determination of Heavy Metals
in Drinking Water of Schools in Nakhon Si Thammarat
by Paper-Based Microfluidic Devices
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Abstract

A colorimetric method was developed for determination of iron (Fe(ll)),
nickel (Ni(Il)) and aluminum (Al(ll)) ions. The analytical device constructed by solid
wax printing on filter paper. The Fe(ll) was detected by reaction of Fe(ll) with 1,10-
phenanthroline in the red/orange ferro in complex [Fe(phen)3]2+ formed. In term of
the Ni(ll) determination, dimethylglyoxime (DMG) was used to produce bright pink Ni-
DMG. For the Alll) detection, analyzed by using cyanid in extracted from red
cabbage. The colors in detection zone were immediately changed after dropping
the three ions, and the colors changing depended on their concentrations. The color
intensities were analyzed by using Image J software in gray mode. Under the
optimum conditions, the linear range between the color intensity and the
concentration of Ni(ll), Al(lll) and Fe(ll) were found to be 1-15 mg L (R°=0.9985)
0.05-15 mg L (R’=0.9952) and0.005-1.0 mg L (R"=0.9975), respectively. The limits of
detection (LOD) for Ni(ll), Al(lll) and Fe(ll) were found at 1.0, 0.05 and 0.005 mg L_1,
while the relative standard deviation (%RSD) were 1.0, 1.1 and 0.6% (n=10),
respectively. The developed method can be successfully applied to the
determination of metal ions for drinking water samples of schools in Nakhon Si
Thammarat. The recoveries were in the range of 84-120%. The procedure provides
rapid, sensitive and selective for metal ions detection in water samples, minimal
reagent usage, low cost, and is especially suitable for on-site environmental

monitoring.
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- FeSO4-7H,0 (Fe(ll)) - Co(NO3), (Co(IN)
- AlCL5-6H,0 (AL(IIN) - Pb(NO3), (Pb(Il))
- ZnCl, (Zn(I1) - HNO;
- CdCl,-2-5H,0(Cd(l1) - NaOH
- CuSO4-5H,0 (Cu(ln) - CH,COOH
- CuCly2H,0 (Cun) - NH3NO3
- Bi(NO5)5-5H,0(Bi(I1)) - NH;
- NiSO,4.6H,0 (Ni(I1)) - HCL
- FeCls(Fe(lll) - Benzene
- Dimathylglyoxime (DMG) - Hexene
- Ethylenediamine - Nitrosobenzene
- 2-aminopyridine - Ethey acetate
- 2,6-diaminopyridine -Silica gel G 60
- Hydroxylamine - Poly (acrylic acid)
-1,10-phenanthroline - Acetic acid

-Sodium acetate
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