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ABSTRACT

A simple and inexpensive spectrophotometric flow injection analysis system
were developed and fabricated for determination of nickel. The injection, propelling
and detection system were exactly controlled and collected data by using the
computer software programmed in our laboratory. This method is based on
measurement of the absorbance of the Ni(ll)-niroso-R salt complexes resulting in a
orange colored of product at 490 nm in ammonium acetate buffer pH 8.5. The
optimum conditions for determination of Ni(ll) were investigated by means of
univariate method. The linear ranges of calibration were over the range of 0.25- 3.5

mg L' of Ni(Il) with the correlation coefficients (r’) of 0.9998. The relative standard

deviation for 11-replicate injections were found to be 1.76% for 1.0 mg L™ of Ni(ll).
The detection limit (3¢) and quantification limit (106) were 0.08 and 0.27 mg L,
respectively. The home-made FIA analyzer has been successfully applied to the

determination of Ni(ll) in water samples from electroplating industry. Results



obtained by both the proposed FIA and FAAS methods were in good agreement
which verified by using student’s t-test.

Modification of the mini-computer numerical control (mini-CNC) machine
with low cost diode laser for fabrication of a polymethyl methacrylate (PMMA) chip
has been demonstrated. The maximum power of diode laser was 5 W at wavelength of
808 nm. The scanning speed was 1.0-10.0 mm s™ by the combined moving of X-Y
stages. The patterns of microchannel on chip were designed using the drawing
software and then applied to KCAM program that controlled the operation of the
mini-CNC machine. The parameters that affect on channel depth, width and
smoothness were studied by varying laser power and movement speed of PMMA
sheet. Chips that obtained from laser technique had channel depths from 74 to 554 pm
and width from 147 to 393 um on 4.0 x 6.0 cm? PMMA sheet with a thickness of 0.1
cm. It was found that the higher laser power generated the wider microchannel would
be obtained, but the depth of microchannel decreased with the increase in movement
speed of PMMA sheet. The suitable dimensions of PMMA microchannel from diode
laser was the width of 226 um and the depth of 202 um that using the diode laser
power at 5 W and the speed of X-Y movement of 3 mm s™. Due to the depth and the
width of microchannel are similar sizes resulting in the best form of dispersion zone
in flow system. The microchannel was sealed with PMMA cover plate by thermal
bonding at 140°C for 15 min and applied to microflow analysis system for
determination of Fe(lll) in water.

An automatic microflow system with optical sensor for the determination of
Zn(I1) was designed, fabricated and investigated. This system consisted of a low-cost

polymethyl methacrylate (PMMA) chip that is designed as Y-junction patterns using



Vi

drawing software and fabricated using the CO, laser machine. A fiber optic probe was
fixed in a PMMA cover plate as the optical sensor opposite to light emitting diode
(LED) as light source for detection with mini-spectrometer. The fabricated microflow
analyzer has been applied for determination of zinc. This method is based on
measurement the absorbance of the Zn(ll)-xylenol orange complexes in the tiny
channel of a chip at 590 nm in the present of quinine hydrochloride solution as

photosensitizer. Optimum conditions for determination of Zn(ll) using the proposed

microflow system was investigated with univariate method. The linear of calibration

graph over the range of 0.10 - 1.5 mg L' was obtained with the correlation
coefficients (r?) of 0.9996. The limit of detection (35) and limit of quantification (100)
were 0.06 and 0.19 mg L™, respectively. The relative standard deviation (RSD) was
less than 2 % (n=11) with the percentage recovery in the range of 98.25 to 102.8. The
proposed method was applied to the determination of Zn(ll) in natural water samples
with a sample throughput of 40 h™*. Results obtained were in good agreement with

those obtained by the official FAAS method at the 95% confidence level.
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