CHROMOS

User Manual: Calculation Ne85
«Natural gas. Determination of sulfur compounds»

«CHROMOS Engineering», LLC
Dzerzhinsk, Russia

Release date: 2025-05-05
Latest software version: 1.1.1
Internet: kb.has.ru


http://kb.has.ru/

Contents

1. INTOAUCTION. ...ttt ettt ettt e st s bt e st e s bt e sate s bt esab e e e abeeeemreeeeneee 3
2. Installing the SOftWATe.........cocuiiiiiiiiiieeeee ettt e et e s saeee e 4
3. RUNNINEG the PIUG-IN...iiiiiiiiiiiiiiiiciecece ettt e s s s sebae e e e e s sasaaeeas 5
4. PrOGraiml OVEIVIEW....cceieiuueeeeeiirteereiiteeeeeieteeesaiuteeeseeusteesessnseeesssmreeesassseeeeeesssssssssssnnnnssnnns 6
5. Measurement PrOCEAUIE..........c.coeiieiiiiieiiieeteete ettt ettt s b e s e e eaeee s 9
6. AddING DaAta.....ccoeeriiiieiieiierieeieeete ettt sttt s et e bt et sbe et e e be e st e s beesateenbaene 10
7. Operation CONIOL........ciiiiiiiiiieriieeeie ettt ste e e see e stee e s teeesbeeessaeesssseesssnnenaeas 11
8. REPOTTIING. ..ceeueiiiiiiiitiee ettt ettt e e ettt e s et e e s e ssre e e e s esseeeeseeasreeesesnsaeeeeeesesnnannn 12
9. Configuring the Program SettiNgs.........ccccueerueerieriiienieeiieesreesreeseeesseeseeesseesseessseessseeesnns 13

9.1. Managing the COMPONENLS........ccceeierrierrierieenitesieesitesseeeseessseesatesseessaessseesssseesnnns 13

9.2. Configuring the Analysis Settings........cccceevuerriierieeiiieiieeieereeeie e ereesvreeesanee e 13
10. Program [dentifiCation.........c.ceeieriiienieniiiiieeieeeie ettt st s 15



1. Introduction

1. Introduction

The «Natural gas: Determination sulfur compounds» program is designed to calculate the
calibration factors and component concentrations in accordance with GOST 34723-2021 «Natural
gas: Determination of sulfur compounds using gas chromatography».

Before getting started, it is recommended to study the foregoing document.

This software works as an extension and can only be launched on a registered copy of
«Chromos» software. To run the program you need a key.

The plug-in installation file and documentation are available on the Internet at:
kb.has.ru/soft:dop_raschjot 85.

E-mail your suggestions and comments on the software to: soft@has.ru


mailto:soft@has.ru
http://kb.has.ru/soft:dop_raschjot_85

2. Installing the Software

2. Installing the Software

You need 5 Mb of free space on your local drive. To install the software, do the following:

1. Run the installation file.
2. Choose your language.
3. In the installer (Fig. 1), specify the components to be installed and click Install.

Chromos: Natural gas - Determination of sulfur compounds b...

Choose Install Location

Choose the folder in which to install Chromos: Natural gas -
Determination of sulfur compounds by GOST 34723-2021.

Setup will install Chromos: Natural gas - Determination of sulfur compounds by GOST
34723-2021 in the following folder. To install in a different folder, dick Browse and select
another folder. Click Install to start the installation.

Destination Folder
R —
:\Program Files (x86)\Chromos4| Browse...

Space required: 4.3 MB
Space available: 68.2 GB

< Back Install Cancel

Fig. 1: Installation
4. When installed, click Finish.

After the software is successfully installed you can run it from «Chromos» software.



3. Running the Plug-in

3. Running the Plug-in

This software works as an extension for «Chromos» software. To run the extension, do the
following:

1. Connect the key to a USB port.

2. Run «Chromos» software.

3. In the Data menu, navigate to Calculations > Chromos: Natural gas -
Determination of sulfur compounds. The main program window opens (Fig. 2).

ﬂ Chromos

¢ Chromatogram Method Devices | Data | Database Window Help

Volume/Mass Percentage
Extension Manager

Language

External Tools...

Verification

Calculations » Chromas: Natural gas - Determination of sulfur compounds

Shewhart Control Chart

Statistics

Fig. 2: Running the plug-in



4. Program Overview

4. Program Overview

The main program window (Fig. 3) contains the following elements:

1. Chromatograms/Mixtures tabs;
2. Chromatogram controls;
3. Refresh button;
4. Program settings;
5. Report controls;
6. List of opened chromatograms/mixtures;
7. Operation tabs.
|Chrumatugrams — h | 2 Recalc " Components Settings Il Report I
I Add Remove Clear Open I 3| 4 | 5 |
N2 Sample Assay date/time Type Mixture
6l
Chrom. info  Mix. info  Calibration Calculation results  Oper. control results  System messages I 7
N2 Peak Channel Area Time, min Peak height

Fig. 3: Main program window

The source data block contains chromatogram control elements, displays loaded
chromatograms and mixtures, and also workspaces with calculation information.
The main program window contains the following operation tabs:

* Chrom. info — the tab displays chromatogram information:
No — string number;

Peak — sample component name;

Channel — chromatogram channel;

Area — peak area;

Time, min — peak exit time in minutes;

Peak height — peak height;

O O O O O O

* Mix. info — the tab displays mixture information:
©  Ne — string number;
o Component — component name;
o Concentration, mg/m’> — component concentration in mg/m?
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o Uncertainty, mg/m> — uncertainty in mg/m?;

* Calibration (by the absolute calibration method for detectors with a linear calibration
characteristic):

Ne — string number;

Component — component name;

Signal/noise ratio — signal-to-noise ratio;

q — pressure and temperature area correction factor;

Corr. area — corrected area;

K — calibration factor;

Kq,y — average calibration factor;

R — range;

Standard — range standard;

R Compl. — compliance to the standard;

0O O O O O O O o o o

* Calibration (for a detector with a nonlinear calibration characteristic):
Ne — string number;

Component — component name;

Factor € — equation factor by GOST 34723-2021 p. 10.5.3.1 {. 9;
Factor n — equation factor by GOST 34723-2021 p. 10.5.3.1 f. 10;
Signal/noise ratio 1 (2) — A1 (A2) signal-to-noise ratio;

gl (q2) — A1 (A2) pressure and temperature area correction factor;
Corr. area Al (A2) — A1 (A2) signal corrected area;

Alayg (A249) — A1 (A2) signal average calibration factor;

R1 (R2) — A1 (A2) signal range;

Standard 1 (2) — A1 (A2) signal range standard;

R1 (R2) Compl. — A1 (A2) signal range compliance;

Compl. — total compliance to the standard;

o O O o o o o o o o o o

* Calculation results:

Ne — string number;

Component — component name;

Avg. peak height — average peak height;

q — area correction factor;

Corr. area — corrected area;

Conc., mg/m*> — concentration (in mg/m?>);

Conc. avg., mg/m’> — average concentration (in mg/m?);

Abs. exp. uncert., mg/m’> — absolute expanded uncertainty (in mg/m?);
Avg. conc., g/m*> — average concentration (in g/m?);

Avg. conc., ppm — average concentration (in ppm);

Low. detect. limit, mg/m> — lower detection limit (in mg/m?>);
R — range;

Standard — range standard;

R Compl. — compliance to the standard;

0O O O o o o o o o o o o o o

* Oper. Control results — operation control results:
© N — string number;
© Component — component name;
© g — area correction factor;
© Area — peak area;
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O O O O

o

o

O O O O

Corr. area — corrected area;

Conc., mg/m*> — concentration (in mg/m?>);

Pass. conc., mg/m’ — concentration by passport (in mg/m?);

Rel. dev., % — relative deviation between measured and passport concentrations
(in %);

Standard — deviation standard;

Compl. — deviation compliance to the standard;

Pass. abs. exp. uncert., mg/m> — passport absolute expanded uncertainty (in
mg/m>);

Abs. exp. uncert., mg/m* — measured absolute expanded uncertainty (in mg/m°);
Uncert. ratio — passport and measured uncertainties ratio;

Standard — uncertainties ratio standard (<2);

Compl. — uncertainties ratio compliance to the standard,;

» System messages — errors, warnings, information.

To select the table columns to display, right click on the information table area. To display
the necessary system messages, in the System Messages tab, check the corresponding boxes. The
selected parameters are saved.



5. Measurement Procedure

5. Measurement Procedure

The «Natural gas: Determination of sulfur compounds» software carries out calculations
according to GOST 34723-2021 in the following order:

* Verification of compliance of CRM with GOST 34723-2021 Appendix b;
* Checking the signal-to-noise ratio;

e Calculation of calibration factors;

e (Calculation of concentrations;

* Calculation of mercaptan sulfur;

* Calculation of total sulfur.

The following types of chromatograms are used in the software:

e Blank run;

* Cal. — calibration;

* Assay;

* Oper. control — operation control.

The blank run chromatogram is recorded before the others. To indicate it, in the
chromatogram passport, in the Sample field, enter Blank run.

For the control chromatogram in the passport, in the Mixture field, indicate the CRM name.

The list of calibration mixtures is automatically loaded with data on mixtures from the
calibration chromatogram passport. To do this, in the calibration chromatogram passport, fill in the
Mixture field.

To carry out a full calculation according to GOST 34723-2021 you need:

* 3 assay chromatograms;
* 1 blank run chromatogram to calculate signal-to-noise ratio;
* 3 or 6 calibration chromatograms — depending on the detector type used.

The program allows you to perform a preliminary calculation with a smaller number of
chromatograms, but the system messages display a warning that the calculation does not comply
with GOST.



6. Adding Data

6. Adding Data

To carry out the calculation, you need to add chromatograms. To add data, do the

following:

1.
2.

3.
4.
5

6.

Click Add. The Select Analysis window opens.
In the Select Analysis window, select the chromatograms and click OK. The added files
are displayed in the list of chromatograms in the main program window.

To select chromatograms, you can use filters by method, date, type, sampling place and
sampling point, operator and sample. You can also select multiple files at once using
combinations Ctrl + Mouse and Shift + — 11 -

To delete the chromatogram, select it and click Remove.

To clear the list of chromatograms, click Clear.

To open the chromatogram in «Chromos» software, double-click it or select it and click
Open.

To refresh the chromatograms list and calculation results, click Recalc.

The calculation data is displayed in the information table.

To eliminate the influence of changes in atmospheric pressure during measurements, in the
passport of each chromatogram for the parameter Ambient pressure (kPa) it is necessary to indicate
a value equal to the atmospheric barometric pressure in kPa (Fig. 4). If atmospheric barometric
pressure is not specified for the chromatogram, then normal atmospheric pressure of 101.325 kPa is
used for calculations. To measure atmospheric barometric pressure, it is necessary to use verified
measuring instruments.

|E® Passport X

Properties Values

Mixture ~
Calibration Yes
Date andtime of selection ~ 29.08.2022 13:31:53
Column Mega-5 60m x 0.53mm x 3um [0];
B Others
Detector FPD
Eluent 1.Mitrogen Q=0.000; 2.Helium Q=10.000; 3.Heli
Reagent Columns=50.0(3.0020.0; 150.0(7.0) Valve-1=10C
Operator
Sampling point
Series number 2
Vial number 1
Sample volume 1
Mass of standard 1
Norm (100%) 100
Eluent Flow 0
Eluent Pressure 0
Reagent Flow 0
Reagent Pressure 0

Sampling place

Additional options

Notes

Ambient pressure (kPa) 101.325

Ambient pressure (kPa)

ar Cancel
Fig. 4: Chromatogram passport
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7. Operation Control

7. Operation Control

The program implements the ability to quickly check the accuracy of the measurement
result of the mass concentration of sulfur-containing components. When quickly checking the
accuracy of the measurement result of the mass concentration of sulfur-containing components, a
certified reference material (CRM) with the mass concentration of the components to be determined
in the working range is analyzed according to this method.

A standard sample of an approved type with metrological characteristics that provide an
accuracy margin of at least two should be used as a control sample.

The results of operational control are displayed in the main program window on the Oper.
control results tab.

11



8. Reporting

8. Reporting

To write the calculated data to a report, do the following:

Click Report. The Report window opens (Fig. 5).

In the Report window, in the Device ID field, enter the device ID.
In the Operator field, enter the operator name.

Select the report format:

AN

o Editable, “.odt” — an Open Document file;
© Non editable, “.html” — a web page.

5. Click Report.

Device ID: ‘ |

Operator: ‘ |

Report format: Mot editable, ".html" v

Report Cancel

Fig. 5: Report settings
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9. Configuring the Program Settings

9. Configuring the Program Settings

9.1. Managing the Components

To compare components in the calculation and chromatograms, a component table is used.
If other names are used in the chromatograms, the name alias for the components can be set in the
program. To manage components:

PO

In the main program window, click Components. The Components window opens.
In the corresponding cell of the Name alias column, double-click to edit.

Enter an additional name.

Press Enter.

9.2. Configuring the Analysis Settings

You can set up the following parameters:

Round values — up to the required number of decimal places or, according to
GOST 34723-2021, depending on the value of the absolute expanded uncertainty;
Correction by pressure — correction of the detector signal for atmospheric pressure,
according to GOST 34723-2021, p. 10.5.2.2. For this option, the Ambient pressure
(kPa) field in the chromatogram passport must be filled in;

Correction by temperature — correction of the detector signal based on the ambient
temperature, according to GOST 34723-2021, p. 10.5.2.2. For this option, the Ambient
temperature (°C) field in the chromatogram passport must be filled in;

Use a nonlinear detector — performing calculations using the algorithm for a detector
with a nonlinear dependence (the linear detector algorithm is used by default);
Instrument noise value.

To set up the parameters, do the following:

Click Settings. The Settings window opens (Fig. 6).

In the In the program field, enter the number of digits to which the values in the
program are rounded.

In the In the report field, enter the number of digits to which the values in the report
are rounded.

To round values by GOST, check the Round values by GOST option.

To correct the area by ambient pressure, check the Correction by pressure option.

To correct the area by ambient temperature, check the Correction by temperature
option.

To carry out the calculation using the algorithm for a nonlinear detector, check the Use
a nonlinear detector option.

Depending on the detector type selected, the columns in the Calibration tab will differ.

In the Instrument noise value field, enter the noise value (units depend on the detector
type).

13




9.2. Configuring the Analysis Settings

If a blank run is not specified in the calculation, the detector noise value is taken from
the program settings.

Note: The procedure and frequency of checking compliance with the signal-to-noise
ratio requirement should be included in the internal laboratory control plan.

9. Click OK.

Settings

Round values

[ ]Round values by GOST

[ ]Round values by GOST

|:| Correction by pressure
Correction by temperature

Use a nonlinear detector

Instrument noise value: 0.00000

oK Cancel

Fig. 6: Analysis settings
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10. Program Identification

10. Program Identification

To view program data, click on the icon in the upper left corner of the window and select
About... The identification window opens (Fig. 7).

The identification data of the certified calculation module are indicated in the certificate of
metrological certification of the «Natural gas: Determination of sulfur compounds» software.

About...

Chromos Engineering, LLC

Matural gas: Determination of sulfur compounds
Wersion: 1.1,1.0

& Chromos Engineering, LLC., 2025

Matural gas: Determination of sulfur compounds. GOST 34723-2021.

Calculation module CalcLib_34723_2021.dll

Calculation module version

| 1.0.0.0 ‘

Reference SHA-1 hash value
| 8e035595-518dd9ea-be5d298d-7db0f826-a420527¢ ‘

Calculation module SHA-1 hash
| 8e035595-518dd9ea-be5d298d-7db0f826-a420527¢ ‘

o The SHA-1 hash sum of the calculation module matches
the reference one.

Fig. 7: Identification window
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