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Introduction 
Catalysts are widely used in different areas of 

human activity during last decades. Nevertheless, 
there are problems connected with their 
application, both with a catalyst itself and its 
carrier. Catalyst poisoning, which leads to 
significant degradation of its properties, is one of 
widespread problems. There are also problems 
connected with a weak thermal and mechanical 
stability of catalyst carrier. Optimization of 
catalysts characteristics can dramatically decrease 
their cost, as well as the cost of the whole 
technological process. In large-scale chemical 
industry even a low cost reduction can result in 
significant benefits. In this connection the 
development of automated facility to investigate 
catalyst characteristics at hydrocarbons to 
hydrogen conversion is a timely and promising 
task. 

Developed here stand allows fully automatic 
control of catalytic conversion of gaseous and 
liquid hydrocarbons at atmospheric and elevated 
pressures in real time. This dramatically speeds up 
the investigation of catalysts' characteristics.  
 
Automated stand 

Structure of the developed stand is rather 
obvious and shown in Fig. 1. Initial gases and 
liquids go to a system for preparation of working 
mixture, where evaporation and heating of liquids, 
heating of gases and mixing of required 
composition occurs. Thereafter, gas mixture at 
required temperature, pressure and composition 
enters a catalytic reactor, where conversion of the 
working mixture may occur. Conversion products 
pass to a gas analysis system and then are utilized 
by afterburning to water vapor and carbon dioxide 
in utilization system. 

All systems of the stand are controlled by 
automated control system (ACS), which not only 
registers all parameters of the system operation, 
but also generates control commands according to 
a testing program. Diagram of the ACS structure is 
presented in Fig. 2. 

 
Fig. 1. Stand structure. 

 
Link medium of the ACS is a RS-485 bus, 

which unites the modules of ADAM-4000 series 
manufactured by Advantech® and RS-485 port of 
Control Workstation (CW), realized on the basis of 
modern personal computer running Microsoft® 
Windows XP Professional and specialized 
software that will be briefly described below. 

Pressure, temperature and concentration sensors 
are plugged to ADAM-4019+ modules. DAC 
output of ADAM-4024 is connected to control 
system of dispenser-evaporator of liquids. The 
ADAM-4521 module is necessary to build 
interface between digital output of FMA-2600 
series mass flow controllers (MFC) manufactured 
by Omega®, which utilize RS-232, and the main 
RS-485 bus. Digital devices (terminal switches, 
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electromagnetic relays) are connected to ACS by 
ADAM-4050 module. 

 

 
 

Fig. 2. Stand ACS diagram. 
 

To power the ACS modules an array of RS-
150-24 power supplies by MeanWell® is used, and 
to prevent emergency situations that connected 
with formation of explosive mixtures, which may 
occur in a case of mains malfunction, the whole 
system including all actuators is protected by 1500 
VA uninterruptible power supply. 

 
Stand features 

The basic distinctive feature of the developed 
stand is the unique software of the ACS which 
allows controlling all systems and displaying all 
operational parameters in a friendly graphical user 
interface, and also promptly change a program of 
testing. 

Thereto a special scripting language Open 
BASIC for Automation (OBA), which is 
developed on the basis of the well-known BASIC 
programming language and incorporates auxiliary 
set of operators to interface control hardware (gas 
analyzers, actuators, MFCs, etc.) is integrated into 
the system. Thus, the main function of the stand 

operator is the development of OBA control 
program that meets requirements of the test and 
execute it. Fragment of OBA program is shown 
below. 
 
PRINT "Open methane valve" 
SWITCH("Methane valve", "on") 
PRINT "Heater startup" 
TEMPERATURE("Heater", 300.0) 
WAIT(TEMPERATURE("Heater") > 295.0) 
PRINT "Mixture feed and ignition" 
FLOW("Methane MFC", 0.2) 
FLOW("Air MFC", 1.0) 
SWITCH("Igniter", "on") 
WAIT(TEMPERATURE("Reactor inlet") > 500.0) 
SWITCH("Igniter", "off") 
WAIT(FRACTION("H2") > 30.0) 
PRINT "Working regime is set" 

 
As seen from the provided fragment of control 

code the OBA language is a self-explanatory and 
easy language and will not make a problem to 
learn it by an operator. 

 
Conclusions 

Because of application of modern electronic 
components and development of a unique ACS the 
developed stand provides high automation degree 
of testing of catalysts used in hydrocarbons to 
hydrogen conversion, which allows dramatically 
speeding up new catalysts testing and reduce the 
expenses of their development. 
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