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In Situ Raman Technique On Catalysis Studies

Liao Yuanyan

(State Key Laboratory for Physical Chemistry of Solid Surfaces
Institute of Physical Chemistry, Xiamen University, Xiamen 361005)

Abstract Two high performance in situ Raman cells fit in with M acro-Raman
and Micro—Raman spectrograph respectively have been designed and fabricat—
ed. Specifications Temperature 173K-1073K continuously adjustable, accura—
cy = 0. 52K, Pressure atmosphere to 10 M Pa, Vacuum 10° torr, Phases
gassolid and liquid- The specifications indicate that most chemical reactions
can take place in the cells. A plan to combinein situ Raman technique with GC—
MS and Microreactor has been proposed, which is very useful to study the re—
lationship among catalyst surface structure, adsorbed species and products un—
der reacting conditions. The plan is expected to characterize the mechanism of
the catalysis reaction at dynamic molecular level in situ.
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Fig 1.  Detailed schematic diagram of in situ Raman cell fit in with Macro-Raman spectrograph

1 Laser beam. 2 scattering light. 3, 15 swagelok fitting. 4,14 lab-made fitting. 5,13, 16,17,
20, 21 Legris push-in fitting for cooling system. 6, 12 o-ring. 7 heating block 8 sheathed
thermocouple ( K-type) 9 outside quartz tube. 10 sample. 11 quartz sample tube. 19 heater-
22 electrical plug
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Fig 2. Detailed schematic diagram of in situ Raman cell fit in with Micro- Raman spectrograph
1 Laser beam. 2scattering light 3 microscope lens. 4 sample chamber- S top cap. 6,9,15, 19
Legris push-in fitting for cooling system. 7 quartz window. 8,16 o-ring. 10 stainless steel
outside sleeve. 11, 14 swagelok tube fitting. 12 electrical insulation block. 13 bottom plate. 17
heater. 18 sheathed thermocouple ( K-type )
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Fig. 3 A series of difference Raman spectra of Cerium oxide at various temperatures from room tem-

perature to 800C as indicated in the figure
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Fig. 4 Schematic diagram of in situ Raman cell in con junction with GG-MS- Microreactor| . Purifica-
tion systemll . In situ Raman cell-Microreactor- Isotope recyclic system III. GG- system. IV .
MS- systemV . Vacuum system 1,29 gas thank. 2,9, 34 pressure meter. 3,8,14,31 micro-ad-
justable valve. 4, 5purification tube. 6,10, 11 on—off valve. 7,13, 39 switching valve. 12 Raman
cell ( microreactor). 15 buffer container. 16 closed circulation pump. 17 vacuum /pressure
gauge . 18 rotating pump . 19 solenoid valve 20, 25 bellows 21 turbomolecular pump 22 high
vacuum isolate valve 23 liquid nitrogen trap 24 multi-pass connector 26 head of MS 27 micro-
leak valve 28 mass acquisition system 30 filter 32 dryer 33 rotator-flow meter 35 thermal con-
duct detector 36 chromotograph column 37 crossover valve-6way 38 chromotograph acquisition

system 40 sampling coil
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