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TOF mass spectrometer

Scheme of time-of-flight
mass-spectrometer
with linear trajectory of ions

Reflector lon source Detc;ctor
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An example of mass-spectrum visualization
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TOF mass spectrometer

GAOQOS MS gas analyzers are Recording device
installed in an IP55 rack, so

they can work in any climatic
regions and / or in conditions

of excessive humidity and dust.

~_Constant-voltage units

__Pulse generator

__Integrating amplifier

__Mass-spectrometer

GAOS MS multi-component gas
analyzers identify any gas
components in the mass range
from 1 to 800 amu.

Mass-spectrometer
.__control module

) Throttle valve-leak

Capillary block of gas
_ samples delivery

The high speed of the gas

i High-
analyzer allows you to display gh-vacuum pump

P
data on 200 masses for 0.1 s. i sured componanis: il
H,N, 0, 0,NO,S,S0.. S
€0, €O, CH, C.H, CH,..
CH..CH;..

D, T, He, Ne, Ar, Kr, Xe...



GAOS MS gas analysis system

Heat-resistant
gas sampling
probe (up to
1500°C)

Impulse heated lines
(5 channels)

GAOS MS
Sampling and sample
preparation cabinet Gas-analyzer
e <
——
.!~

Graphical
station
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Modern gas analytical systems
consist of:

» heat resistant sampling
probes;

* pulse heated lines;

« gas treatment systems;

* mass spectrometer;

* information lines;

* managing and graphic
stations.
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Gas analysis in converter steel production
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[ Unit of commutation

Converter 1

GAOS MS gas analyzers ensure the
accuracy of CO and CO, detection at
the level of 0.05%, which makes it
possible to predict the carbon
structure of steel with an accuracy of
0.01% for low-alloy steel and with an
accuracy of 0.05% for medium-alloy
steel.
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The structure of the gas analyzer system converter

THE SCHEDULE OF CHANGE OF STRUCTURE OF A GAS PHASE
AT PROCESSING ON SMD (CARBON DEPLETION).
MeLTING NO 09152113
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Block of commutation primary
/

7 Impulise hoated lines

Hoat-resistant
gas sampling probe

>
From Gas duct
aggrogml:‘ow"

Mass-spectrometer

Sampling and sample preparation system
Control station

WS W N -

. Vacuum pump
Graphical station
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Examples of melting process diagrams
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Archive of Gas-analyzer GAOS MS-20-1No3

Melting # 828 us 822 Today 18712795 11:28:23

B2 00 N2 ez An Shift 83

86;28 49.48 33.16 2.267 0.480 Gang 84
()
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2004
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=

Magnitogorsk
Iron & Steel Works
Date of melt : 08/10/1995

Relative time : 88:11:12
Real time 1 22:36:13

00 10,0 20,0

t, min

\

EXAMPLE OF THE SCHEDULE CONVERTER SWIMMING TRUNKS
FROM ARCHIVE OF MASS-SPECTROMETER GAOS MS

Analysis results cab be shown

) on monitor screen as tables or

graphs in real time of techno-
logical process.
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Diagram of tuyere burnout melting stop
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Gas analysis system advantages

Application in converter production of gas analytical
systems based on time-of-flight mass spectrometer have
significant advantages over conventional systems

working on sensors:

« The ability of the operator to control the converter

* Linearity of measurements from 0 to 100%

* Reducing the time of melting process

« Saving resources by reducing the time of melting process

 There is no need to turn down a converter to take metal for analysis

« Impossibility of the explosion of the converter exhaust duct during tuyere burnout
and uncontrolled release of hydrogen

«  Continuity of work throughout the year

« Simple and inexpensive maintenance

future's
in the making
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Steel degassing
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Gas analysis complex analyzes the following gases:
« exhaust gases of the vacuum unit
* impurities oxygen blast during vacuum-oxygen decarburization of metal
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Steel degassing

Converter Oxygen
Gas Analysis

I

|

Vacuum Converter

— Gas Analysis

Argon I

I

Argon
Helium Tracer
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Melting process diagram in an degassing unit
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Gas phase composition diagram in the processing
of steel using degassing steel unit
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Decarbonisation diagram in the processing of steel
using degassing steel unit




Pneumatic scheme of degassing system
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Blast-furnace process

Hat blast, enriched O2
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Natrasl gas

Top gas on radius of blast funace

Top gas on he output of Bast Lrmace

future's
in the making

|

>t GAOSMS |

=R ™ _§ £ Gas-analyzer |

:}::EH 28 g :

Clean top gas 'I 2 w . |
|

| Gas analysis aboratory :

P S———

: Automated control system
: of technological process |

19




..
S
N

future's
in the making

Other applications

Gas analyzing systems based on TOF mass spectrometers can be successfully
used for:

* coke production;

* oxygen plants;

« continuous hot dip galvanizing units;

* protective gas stations.






