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Abstract

A violet CW laser induced spectrometer has been developed for deep-sea research. The oil detection test was
operated in the laboratory. The samples of Heavy Fuel Oil and Diesel Oil showed discriminable fluorescence
intensities and spectral shapes. The pressure vessel with an observation window was manufactured for 3,000 m
depth. This study implies that this system is useful for the in-situ observation of offshore oilfields.
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Fig.1 (Left): Sample of Heavy fuel oil in water (target cross-section 2.5 cm * 9.0 cm),

(Right): Prototype of the CW violet laser induced spectrometer.



Table 1 Specifications of the CW violet laser induced spectrometer.

Laser Wavelength 405 nm

Laser Intensity 500 mW * 2

Laser Spread Angle 2-3 mrad (adjustable)

Laser Consumed Power 7.5V, 4W * 2

Spectrometer Range 400 — 760 nm

Spectrometer Resolution 1.2nm

Spectrumeter Consumed Power 5V,2.56W

Vessel Size D 26 cm * L 71 cm (Aluminum alloy)
Vessel Observation Window Size | D 19 cm (Acryl)

Maximum Withstand Depth 3,000 m

Weight 42 kg (in Air), -15 kg (in Water)
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Fig.2 The violet laser induced spectrum of Heavy Fuel Oil, Diesel Oil, and Natural Water.
The spectrometer system was set at 4 m from a target, the path-length in water was 40 cm,
the target size was 2.5 cm * 9.0 cm, and the integration time was 10 seconds.

The peaks at 475 nm in the spectrum are water-Raman signals.
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