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Abstract

Scientific instrument is an important tool for scientific research, it is one of the basic
conditions of scientific research. The rapid development of science and technology
requires the instrument also develop rapidly. On one side, new technology, new
materials are used in the development of scientific instruments. On the other side, the
level of scientific instruments also determines the level of scientific research. "We
must first of its profits", the instrument itself and the related method are also
important scientific fields. Its features and the difficulty lies in the multidisciplinary
use of cutting-edge technology to solve a discipline problem. At present, our country
most dependent on imports of high-end scientific instruments, and some studies
require modification to the instrument or autonomous structures are difficult patches,
while equipment manufacturers custom instrument price is very high, and the need to
repeatedly modify custom instruments, most companies can not do that; meanwhile,
home-built instruments require multidisciplinary knowledge and technology, that is

another difficulty.

In chemical research, Raman spectroscopy is an important tool, but the low
sensitivity and hard to quantitative limit its applications in many way. The purpose of
this thesis is to find a way to improved the Raman Spectroscopy’s surface sensitivity
on the instruments aspect, through home-build instrument and modification
commercialized instruments. And develop a . The actual production of the compact

Raman spectrometer can be used for real. Mainly the following parts:

1. The the high sensitivity of surface Raman Spectroscopy. Conventionally, Raman
spectroscopy’s application in surface science are SERS and nonlinear Raman, but
they all have certain limitations. We tried to use the high sensitivity of the spectral
device, and change the way of laser illumination to Raman microscope to get high
surface sensitivity of Raman spectroscopy. By designing a new electrochemical cell
for Raman Spectroscopy, the detection sensitivity is dramatically improved and the

experiment is easy to operated.

2. Process Raman Spectroscopy. Process Raman spectroscopy is Raman

spectroscopy to detect chemical or physical process, we built a Raman system for

1



detecting the nanoparticle growth process, it is proved that the detection the Raman
signal of the probe molecule on particles can monitor Growth status. We build a flow
surface-enhanced Raman spectroscopy system, and take data from it, so called
Process Raman spectroscopy can obtained adsorption kinetics. The exploration of
Process Raman spectrocopy and SERS are combined to achieve a quantitative

detection for the unknown solution.

3. Miniature Raman spectrometer. We analysis the technical characteristics of mini
Raman spectrometer;and make a detailed selection and comparison of very important
parts of a spectrometer; design and the actual construct an mini Raman spectrometer.
The mini Raman achieve a small-sized practical one. For more, we outlook the future

development of Raman spectroscopy instrument and market.
4. An electrochemical Raman research in non-aqueous system. This is a relatively
independent part work, with a surface enhanced Raman spectrum of the

electro-catalytic reaction of the metal surface.

Keywords: Raman Spectroscopy, Instruments, Sensitivity, Electrochemistry
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