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A surface plasma resonance system (SPR) with Kretschmann configuration has
been designed and constructed to evaluate octane number of gasoline. The gasoline
samples with various octane number (O.N.) have been prepared from the mixtures of
n-heptane and isooctane. The developed SPR system can be divided into 2 main parts;
hardware and software. The hardware consists of 4 main parts: which are optical system,
mechanical rotating system, data acquisition system and flow—control system. The interface
software has been developed using graphical-based LabView7.0. The developed software
Consists' of 3 main parts: motor control unit, data acquisition and analysis unit and user
interface unit.  Firstly, the performance of the SPR system was tested using glucose
solutions. The experimental results showed that at the wavelength 950 nm, the system gave
the resolution in refractive index unit (RIU) 2.7x10° refractive index unit and the sensitivity of
99.4° per RIU. At the wavelength 900 nm, the system gave the resolution of 3.0X10° RIU
and the sensitivity of 97.3° per RIU. To evaluate O.N., the system was tested with
synthesised gasoline with O.N. ranging from 0 to 100. It was found that the temperature
change due to ambient temperature and heat transfer had a very strong effect 0;1 the
measurement of the SPR angle of the tested gasoline. The SPR system has the ability to

guantify the gasoline within the range of 91 — 100 at the wavelength of 900 nm, the system

shows the sensitivity of 0.0046° per O.N. or equivalent to the angular change of 120° per

RIU and the resolution 3.0X10° RIU or 0.6 in O.N. unit.





