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The system for monitoring of sulfuric acid
concentration in the synthesis of hydr oxylamine
sulphate (for a single channel measurement of
concentration) consists of:

n concentration sensor;

n gpark protection block;

n potentiostatic device;

n Industrial PC with | / O board.




The system for monitoring of sulfuric acid
concentration. Block diagram
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Polarization curves measured on ametal electrodein aqueous solution 110 g/l (NH;0H),S0,,20 g/l
(NH,),SO,, 409/l powder of electrographite (1) with adding H,SO, (2- 57,6 g/l, 3 —115,2 g/l), 40°C,
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Electrode potential relative to silver chloride electr ode, mV

The operation of the system is based on therelationship between redox
currents on the polarized e ectrode in potentiodynamic mode and the of
sulfuric acid concentration.



How the system wor ks

At asignal from the computer potentiostatic device served
potential difference across the concentration sensor; Current
signal from the concentration sensor through the spark
protection block is measured by potentiostatic device is
converted into a voltage and fed to the ADC board computer;

The computer calculates the magnitude of the signal on the
concentration of sulfuric acid. On the basis of the monitoring
system the system of regulation of the maintenance of sulfuric
acid can be realized. The computer compares the measured
value of the concentration of sulfuric acid with a given,
calculates the control action, which comes with a DAC board
to the valve through a conversion device.
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n operatesthe system;

n digplays the measured process parameters as numeric values
and trends;

n allowsto store data and view the process history.




L aboratory test

The system was tested in model media production
hydroxylamine sulphate in laboratory conditions.

It is founded that between 5to 230 g/ 1 H,S0O, can secure
control of the content of acid.

System indications on H,SO, practically do not depend on
temperature and the content in a solution hydroxylamine
sulphate , ammonium sulphate.

|n addition, the system can be used to measure the
hydroxylamine sulphate concentration inarange 0-12 g/ .



Results of |laboratory tests of the system

The concentration of sulfuric acid in an agueous sol ution
110-300 g/l (NH;0H),S0,, 0-20 g/l (NH,),SO, , 40 g/l of
powder e ectrographite at 40°C
Obtained by the method of M easured using the System,

additives, g/l g/l

Range 5-25 ¢/l

7,2 7,3
14,4 14,5
21,6 21,5

Range 50-115 ¢/l

57,8 57,8
86,6 86,6
115,4 119,2




| ndustrial tests

The system was tested in industrial conditions, the synthesis of
hydroxylamine in the manufactory K-5 at the Cherkassy JSC
“Azot".

During the test period the system carried out continuous
determination of mass fraction of free sulphuric acid and
reflected the dynamics of its change.

A parallel analysis of the mass fraction of free sulphuric acid
by a laboratory method showed convergence with the results
of measurements of the system.



Results of industrial tests
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L acks of the existing analytical control of the
concentration of sulphuric acid

n Freguency and subjectivity of laboratory analyses,
n harmful effects of industrial solutions to health service staff.
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Advantages of the proposed monitoring system
of the concentration of sulphuric acid
possibility to continuously measure quantitatively the content

of sulphuric acid in the range 5-230 g/l directly in the
technological solutions (in apparatus and pipelines);

durability and reliability (resistance to dirt) sensor systems,

simplicity of service and calibration of industrial conditions.
|n addition, the use of the system makes it possible to:
visualize information about the process;

automate the content of the concentration of sulphuric acid at
set level;

optimize the synthesis of hydroxylamine sulphate.
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Economic benefit

The economic benefit from the introduction of the system is
achieved owing to the following:

optimization of the synthesis of hydroxylamine sulphate;

reduce the number of selection of analyses, decrease labor
cogts, reduce harmful effects on health service staff.
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The scope of supply includes:

complete set of the system;

erection supervision of sensor connection units,

erection of sensors and instruments of the system;
adjustment of the system,

preparation of technical description and operating manual,
operating personnel training;

performance test run and commissioning of the system.

The erection of sensor connection units and cable routing are in
Customer’ s scope.

The proposed system is introduced into production during 4
months.
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