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A b s tra c t. W e studied to  design and construct a lase r Ram an spe ctrom eter using 
an Argon lase r and a doub le gra ting  m onoch rom ato r G D M -1000. The effic iency 
of the lase r Ram an scattering detection  system  w as estim a ted b y  th e  ob ta ined 
Ram an spectra o f som e standard so lu tion  such as CC I4, C6H6 and som e 
hydrocarbon extracts from  petroleum  o f V ie tnam . This resu lt is  an im portant step 
to  s tudy Ram an spectra o f pe tro leum  extracts  in V ie tnam  as w e ll as  Ram an 
spectra o f photo-e lectronic m ateria ls.

1. In t ro d u c t io n

Laser Ram an spectroscopy has become an effective method to study the composition 

and construction o f materials, especially to analyse hidrocarcbon extracts from petroleum 

and opto-electronic materials.. U sing  an Argon laser and a double gratting  monochromator 

G D M -1000 we have designed and constructed a Laser Ram an spectrometer in  our 

laboratory. By th is  system we obtained the Ram an spectra o f some standard solution such 

as C6H u, CC14... and some hydrocarbons extracted from petroleum o f V ietnam .

2. E x p e r im e n ta l se tup

The  band in tens it ie s  in  Ram an spectrum  may range from  102 to 10'6 % o f the 

excitation laser beam in tens ity  on the sample. Therefore, pow erfu l exc ita tion  sources 

and sensitive detection system s are necessary to obta in  a R am an  spectrum . The 

schem atic d iagram  o f the basic com ponent o f the laser Ram an  spectrom eter system was 

shown in  the F ig . l.  Th e  exc ita tion  source is  an  A rgon  laser w h ich  can g ive power o f 

172mW at 488,ln m  wavelength and 60 m W  a t 476,5nm  wavelength . The  laser beam is 

forcused on the liqu id-sam ple  ce ll by the lens o ,  (f|=7,7 cm) and the scatte ring  lig h t is 

forcused on the m onochromator entrance s lit  hy the lens 0 2.

M o u n t ing  two p lane m irro rs  G, and G 2on two sides o f the sam ple  ce ll increase the 

in tens ity  o f the scattered rad ia tion . By th is  way, the la se r beam  is re flected back into 

the sam ple severa l times. The  concave m irro r G a ( f3=16 cm, Ộ = 10,5 cm) b rings  back 

onto the m onochromator s l it  the rad ia tion  scattered by the sam ple  in  the reverse 

d irection, The  m ain  function  o f the optica l system is  to secure optim a l cond itions fo r 

sam ple illum in a tio n  and to focus the  scattered ra d ia t io n  on the  m onochromator 

entrance s lit. The  Ram an spectra is recordered by a double g ra ttin g  m onochrom ator 

GDM-1000 and a pho tom u ltip lie r tube M I2 FC 5 1 . T h is  spectrum  recorder system 

operates in  the range o f 2850 A 0 + 6650 A 0 (23810 cm '1 -r 22727 cm ■') w ith  the 

d ispersion  o f 3 A 0/mm.
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F ig  1: The optical system scheme for sample excitation

3. E x p e r im e n ta l re su lts  a n d  d is cu ss io n

To  exam ine the capacity and qua lity  of the Raman spectrom eter system we firs t  

recorded the Ram an spectra o f C C lj, C f,H6. Then, we recorded Ram an spectra o f some 

hydrocarbon extracts from  petroleum  o f V ietnam . These sam ples have d iffe rent boiling- 

temperatures: 110° c  * 115° c  fo r the 5B110 sample and 115°c ■¥ 120° c  for the 5B115 

sample. In the case o f C C lj, C 6H 6 we recorded both Ram an Stokes and Ram an anti- 

Stokes spectra (as shown in  F ig .2). T h is  resu lt indicated the h igh  efficency o f the laser 

Ram an scattering  detection system. U s in g  this laser Ram an scatte ring  detection system 
we studied to obta in  spectra o f some hydrocarbon extracts from  petroleum  o f V ietnam , 

The  spectra o f two sam ples o f V ietnam  petroleum extracts were shown in  F ig .3

W e noted that in  the spectra o f both petroleum samples, there is a double line 

w ith  strong in tens ity  in  the region o f 2840 cm '1 -r 2930 cm '1 and a lin e  of weaker 

in tensity  at 1444 cm '1 for the case o f 5B110 sam ple and at 1454 cm '1 fo r the case of 

5B115 sam ple and some lin es  o f very weaker in tensity in  the reg ion o f wave number 

shorter than 1444 cm '1.
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B as ing  on the chara cteris t ic  o f boiling-tem perature, in tens ity  and frequency sh ift 

in  Ram an  spectra o f the two sam ples o f V ietnam  petroleum extracts [2,3] we could 

conclude tha t the two sam ples consisted o f 2 -M etyl pentane, Xyc lo  pentane, Octane, 

Etyx iclohexan, Nonan. p-Xylen and 2, 6 D im ety l heptanes... A l l  these compounds belong 

to para ffin , naphthalene and arom atic hydrocarbons fam ily [5]. T h is  resu lt was in  good 

agreem ent w ith  severa l other documents reported on petroleum o f V ietnam .

Fig.3: The Raman spectra of petroleum extract samples excited by 476,5nm wavelength 

of Argon laser : a - for sample 5B110 , b -  for sample 5B115

4. C o n c lu s io n s

A  laser Raman spectrometry system w ith  an Argon laser and a double grating 

monochromator GDM-1000 has been developed at our laboratory. Several studies were 

carried ou t to design optical system for optimal sample excitation. The  obtained Raman 

spectra showed that th is laser Ram an spectrometry system could give high sensitivity and 

resolution. It is  suitab le not on ly  to analyze hydrocarbon compounds o f petroleum but also 

to study sem iconductor m aterial structure.
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