
Please forward your inquiries via our web page or send us a 

fax message. 

 

R&D and manufactured by : 

Frontier Laboratories Ltd.  
 Phone: (81)24-935-5100  Fax: (81)24-935-5102 

 http://www.frontier-lab.com/ 

 
®: A registered trademark of Frontier Laboratories Ltd. 

(                     ) 

Keywords :  

Products used : 

Applications : 

Related  technical notes :  

µ-Reactor Technical Note 

Tandem μ-Reactor, MicroJet Cryo-Trap, Vent-free GC/MS adapter 

Conversion of Jatropha press cake to BTEX using 
Tandem micro-Reactor GC/MS system 

Catalyst, Screening, Evaluation, Jatropha, Press cake, BTEX, Conversion 

RXA-003E 

Ref.: C. Watanabe et al., Environ. Prog. Sustain. Energy, 33 (2014) 688-692 

Fig.1 Configuration of online analysis system 
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Fig. 2 Pyrogram of Jatropha press cake (0.55 mg) 
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Fig. 3 Chromatogram of catalytically converted 
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* Jatropha and Zeolite catalyst were provided by Dr. Murata of  AIST, Japan 

[Background] Pressing the seeds of Jatropha, a tropical tree, yields, by weight, 20-30 wt% crude bio-oil and 80-70 wt% 

press cake. The conversion of the press cake to useful chemicals is of interest. This note illustrates a two-step process which 

converts a common feedstock to high-value compounds. First, the Jatropha press cake is pyrolyzed. The pyrolyzates are 

then converted to hydrocarbons (BTEX) via a catalytic reaction using a zeolite catalyst. 

[Experimental] A GC/MS system with a Tandem µ-Reactor (Rx-3050TR) installed on the split injection port of GC is shown 

in Fig. 1. Ca. 0.55 mg of finely powered Jatropha press cake was placed in a sample cup. The cup was dropped into the 1st 

Reactor (550⁰C) and the press cake pyrolyzed. The pyrolyzates flowed to the 2nd Reactor (550ºC) which was packed with 

zeolite catalyst ZSM-5 (38 mg). The catalytically converted products were temporarily cryo-focused at the head of the 

separation column using a MicroJet Cryo-Trap (MJT-1035E) before starting the GC/MS analysis. 

[Results] Jatropha press cake was pyrolyzed in the 1st Reactor (550ºC) and its program is shown in Fig. 2. Major 

constituents were C16 and C18 linear chain fatty acids with two double-bonds in their structures. As the pyrolyzates flow to 

the 2nd Reactor (550ºC) which contains a zeolite catalyst, they are transformed to high-value, monocyclic hydrocarbons: 

benzene, toluene, xylene and ethyl benzene (Fig. 3). The results shown in Figs. 2 and 3 clearly demonstrate the easiness 

and effectiveness of the Tandem µ-Rector system for online analysis of catalytically converted products of the thermally 

degraded materials. 

Separation column: UA-DX30, L=15 m, i.d.=0.25 mm, 
d.f.=0.15 µm 
Column flow rate: 1 mL/min, He 
Split ratio: 1/50 
GC oven temp.: 70 - 320ºC (15 ºC/min, 10 min hold) 
1st Reactor temp.: 550ºC (ITF: 320ºC) 
2nd Reactor temp.: 550ºC 

RXT-001E, RXA-001E, RXA-002E 

Catalyst screening and evaluation 


