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2. Introduction

The “Simulated Distillation of Oil and Petroleum Products” program is
designed to analyze chromatograms obtained using the Chromos software to
determine the fractional composition using gas chromatography in accordance with
one of the following regulatory documents: GOST R 56720-2015, GOST R 54291-
2010, ASTM D2887 -2013, GOST ISO 3924-2017, ASTM D7169 (combining
ASTM D7900-13). The distribution of components over the boiling point range is
determined.

To get started, you need to familiarize yourself with these regulatory
documents.

This program works as an extension for the Chromos software (version 4.x).

The program installation file and accompanying documentation are
available on the Internet at: kb.has.ru/soft:dop_raschjot 107.

Send suggestions and wishes regarding the program to e-mail: soft@has.ru
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3. Installing the Software

To install the «Simulated Distillation of Oil and Petroleum Products»
program, we recommend 15 MB of free space on your hard drive.

1. Run the installation file.
2. Select the installer language (Russian or English)
3. Select components to install Fig. 1
3.1. For initial installation you should select «Msxml6.
3.2. For subsequent installations, you can select "Perform a clean
install" if you want to clean out the folder first.
4. Click Install.
5. When installation is complete, click Finish.

The program is installed as an extension for Chromos software.

fis! Calc 107 0.0.0.1 Setup

Choose Components
Choose which features of Calc 107 0.0.0. 1 you want ta install,

Chedk the companents you want to install and unchedk the companents you don't want to
install. Click Install to start the installation.

Select components to install: Clean install

Mzxml&

Space reguired: 4.7 MB

Mullsoft Install Svstem w3.08

Install Cancel

Fig. I Installing the software
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4. Program overview

Main program window Fig. 2 consists of the following elements:

Chromatogram control elements;

Field for entering the device number;
Program settings elements;

Report controls;

List of open chromatograms;

A set of tabs and calculation workspaces.

ARt e

1 |2 13 |4

. | Device number: | ;
Openin Analysis .
Add Remove Remove all e III Components =i Report settings Report Save report

File Sample Analysis time Type
KpaH ana KMH_071117_083524.xstg c5-44=0,4men KKK=1,5cm Tu=60(0)-50-350. +os.MMA (MM... 07.11.17 08:35 grad.
Kpan ona KM_071117_105750 xonocTan. xstg Xonoctaa (KKK=1,5m Tu=60(0)-50-350. Hos.MWMQ (MMT+3... 07.11.17 10:57 idle

th

| Grad graph  Coeff, response  Acceleration curve  Distillation fraction  Comp.-fract, composition  Reference analysis  Distill, % according to IS0 3405 System messages I_6

¥ axis: Calculate ¥ | Graduation graph paints: © B8
from X -
— T, min tec A s00)
0.213585 38
- 450 |
¥ ais: at 0.34115 &9
from Y
0.61698 98 L
. ~ 1.0984 126
Resolution ability: B0l
= 1.7455 151
2.4561 174 MWL
Release time of additional components for
graduation {min): 3.167 196 280
3.8582 218
-m 5.1475 254 amy
Ci
5.7439 271 150
C2 (Ethane): £.3093 287
6.8451 302 L
St 7.3543 316 @
9,9657 391 v - F ~ =
P e . an

Fig. 2 Main program window

The main program window includes workspace tabs:

e Grad. Graph — displays information about the calibration graph and
additional settings for the calibration graph in the form of input fields
for component release times (for working with graphs, see 7.1);

e Coeff. response - contains the results of calculating response
coefficients (ASTM B2887-2013):
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#—line number;
Component—name of the sample component;

Peak area - peak area;

o O O O

Weight in the mixture, mg - mass of the component in the mixture
(in mg);
Response - relative response rate;

accept. — compliance with the standard;

Acceleration curves — displays a graph depending on the fraction of
acceleration from the temperature of the currency and the group of
settings for the corresponding analysis graphs (for working with
graphs, see 7.2);

Distillation fraction—contains the results of calculating the sample
distillation fraction:

o Mass fraction% —mass fraction of distillate;

o TI1 (2.3), °C - boiling point of analysis 1 (2.3);

o Tavg, °C - average boiling point;

o #A, °C — absolute error limits at P = 0.95 (GOST 56720-2015,
Table 7);

o |T1-T2|, °C—difference in measured temperatures in samples 1 and
2;

o Norm, °C - standard;

o acceptance - compliance with the standard;

Comp.-fraction. composition—contains information about the
component-fractional composition of the sample:

o Fraction—fraction by boiling point;

o Conc. 1(2.3), % mass - mass concentration 1 (2.3);

o Conc. avg, % mass - average mass concentration;

o =0, % - relative error limits (GOST 56720-2015, Table 8-9);

o Divergence, % - discrepancy between two consecutive
measurements;

o Norm, % - standard for discrepancy;

o Accept. — compliance with the standard;

Standard analysis - contains information on comparison of these
fractions of distillation of a typical reference sample of batch No. 2

and a verification sample:
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Mass fraction% - share of distillate;

Sample, batch No. 2, °C - boiling point according to the sample;
Measuring, °C - measured boiling point;

Divergence, °C — measurement discrepancy;

Norm R, °C - standard;

Accept. R - compliance with the standard;

0 O O O O O

Portion of distillation according to ISO 3405 - contains the results of
calculating the proportion of distillation according to the ISO 3405
standard:

o Fraction, volume% - share of distillate;

o T (ISO 3405), °C - boiling point equivalent to the temperature
according to ISO 3405 (GOST 3924-2017, Form Al);

o R, °C (Table A4) - reproducibility indicator (GOST 3924-2017,
Table A4);

System messages - displays error information, warning messages
about any inconsistency or the impossibility of performing
calculations due to missing data.
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S. Measurement procedure

To carry out the calculation, chromatograms are added to the program.

Depending on the method selected in the settings and the results obtained, a
different number of chromatograms may be required for work. Information about
the lack of chromatograms is displayed in the System messages tab.

To correctly calculate the fractional composition of chromatograms,
depending on their type, they must contain in the passport an additional parameter
Chrm_Type:

#graduation — chromatogram of the analysis of the calibration mixture
of hydrocarbons C5-C44;
#idle — a chromatogram obtained without sample injection under the
same conditions as the analysis;

#reference— chromatogram of analysis of a standard gas oil sample
with a distillation fraction passport;

#analysis — chromatogram of sample analysis without adding an
internal standard;
#standard — chromatogram of sample analysis with the addition of an
internal standard;

#verification — chromatogram with known hydrocarbon content from
C5 to C44.

The following can be open at the same time:

Graduation chromatogram — 1 pc.;

Idle chromatogram — 1 pc.;

Chromatogram of reference sample — 1 pc.;
Verification chromatogram — 1 pc.;

Chromatogram analysis — 3 pc.;

Analysis chromatogram with internal standard — 3 pc.

For a minimum calculation, it is necessary to open the graduation, idle and
at least one analyzed chromatogram.
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You can view open chromatograms in Chromos software by selecting the
desired chromatograms in the list of open files and clicking the «Open in
Chromos» button or by double-clicking on the desired chromatogram.

If the calculation contains a component with a mass sensitivity coefficient
other than 1, or if any peak needs to be excluded from the calculation, you must
also add the corresponding component to the component table and adjust its
parameters.

The data obtained during the calculation process is displayed in the tabs of
the main program window.

The calculation results can be saved to a report file in HTML format.
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6. Adding Data

To carry out the calculation, you need to add chromatograms.
To add and work with chromatograms, use the following steps:

1. Click Add. The Select Analysis window will open Fig. 3.

2. 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 + «—1|—

To delete the chromatogram, select it and click Delete.

4. To clear the list of chromatograms, click Delete All. The paths to the
graduation, idle and reference (i.e. standard sample) chromatograms are
saved.

5. To open the chromatogram in Chromos SW, double-click it or select it and
click Open in Chromos.

W

Select Analysis

Search
Method: | — ~ | Date: |30.03.2003 0:00:00 [+ | = |22‘DQ‘2D23 23:59:59  [E |Ty'pel —
Sampling place:| — ~ | Sampling point: | — ~ Operator: | — ~
Sample: ‘ | Clear Find
Series Amount Type Sample Duration (min)  *
jar | s 07.11.2017 8:35:24 c5-44=0,4cn KKK=1,501 Tu=60(0)-50-350. HoB.MAJ (MT+3008)=60B #rpanyvposodHas
32 07.11,20179:05:28 Calibration Masoine=0,1imkn KKK=1,5cn Tw=60(0)-50-350, wHos.[AQ {MMT+300B)=508 #ananus 17.25
NaturalGas 28 07.11.2017 9:38:44 Analysis Masofinb=0,1mkn KKK=1,5cu Tu=60(0)-50-350. Hos.MAJl (MMT+300B)=508 #nposepoqHan 17.25
07.11.2017 9:38:44 Analysis Masoine=0,1men KKK=1,5c1 Tw=60(0)-50-350. wos.[MA (MMT+300B)=608 #aHanus 17,25
07.11.2017 10:57:50 Analysis Xonoctas KKK=1,5cm Tw=560{0)-50-350. woB.MWJ (AMT+300B)=60B #xonocTas 17.25
13.11.2017 10:25:34 Analysis xonoctan (KKK=1,5cM Tw=60{0)-50-350. wHos.MA (AMT+3008)=60B #xonocTan 27.00
13,11,2017 11:16:20 Calibration c5-44 =0,4men KKK=1,5cm  Tu=60(0)-50-350, wHoe.MMA (AMT+3008)=60E #rpanyMposouHan 19.41
13.11.2017 12:59:06 Analysis HedTe 2 +BC =0,2mcn KKK=1,5cm Tw=60{0)-50-350. Hos.MMA (AMT+3008)=60B #cTaHaapT 27.00
13.11,2017 13:45:01 Analysis HedTe 2 +BC =0,2mkn KKK=1,5cv Tu=60(0)-50-350. +oe.MAA (MMT+3008)=60B #cTanaapT 27.00
13.11.2017 13:45:01 Analysis HethTb 2 +BC =0,2men  KKK=1,5cM Twu=60(0)-50-350. +oB.MWJ (AMT+300B)=60B #cTaHaapT 27.00
13.11.2017 14:30:30 Analysis HedTe 2 =0,2mn  KKK=1,5a Tw=60(0)-50-350. Hoe.MMA (MMT+300B)=608 #aHanms 27.00
13.11.2017 14:30:30 Analysis HethTb 2 =0,2mkn .KKK=1,5cm Tu=60(0)-50-350. Hos.MA[ (UMT+300B)=608 #aHanus 27.00
13.11.2017 15:59:45 Analysis HedTe 2=0,2Mkn  KKK=1,5cv Twu=60(0)-50-350. Hos.MAA (MMT+300B)=608 ZaHanus 27.00
18.01.2018 7:21:33 Calibration MCW-4 #anams 155.24
18.01.2018 7:21:33 Analysis 206 beHsuH 95 155.24
19.01,2018 1:23:52 Analysis 206 95 BeHzun Tect 0.00
14.05.2018 17:13:14 Calibration KoHaencaT; nua Bes kep; Tik= -20; Tu=35 MH=12; WMT Buictp Bes c-9.; KKK =10M x2,65MKM 26.00
21.05.2018 21:04:08 Calibration C5-44=0,4mn; Tu=60{0)-20-360; Tk=-20(0)-20-360 TH=14mn [ cTaHa.; WMMT Bes C3 Zrpagyw... 20.75
21.05.2018 22:11:26 Analysis xonocTan; Tn=60(0)-20-360; Tk=-20(0)-20-360 TH=14mn MWJ cTaHa.; WMMT Ges C3 #FxonocTas 2075
20000 A
12000 Sample C5-44=0,4mkn KKK=1,5c1 Tu=60(0)-50-350. +os.MHJ1 (MMT+300B)=60E  #rpanyMposouHas
10000 Sampling date,/time 07.11.2017 8:35:24
Sampling place/point /
5000 Assay
0 Operator
M M = M PR Method ) Kpan ans KMH o Cancel

Fig. 3 Select Analysis

In the main program window, in the Device number field, enter the device
number. Configure additional components (see 9.1)
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7. Working with charts
7.1. Graduation chart

Information about the calibration graph is presented in the Grad tab. graph
Fig. 4. Below is a description of the fields and actions for working with the chart.

Grad graph  Coeff. response  Acceleration curve  Distilation fraction  Comp.-fract. composition  Reference analysis  Distil. % according to ISO 3405 System messages

¥ axis: Calculate ¥ | Graduation graph points: [S1=
from X -

= T, min e A s00)

e 0.21385 36 =0

s Enoss 0.34115 59
from Y
0.61698 98 0L
Resolution ability: 12.5 1.0534 128 0|

1,7455 151
2,4561 174 WL
3.167 196
3.8582 216

Releaze time of additional components for
graduation {min):

. 0 5.1476 254 20|
1 tretrens): 5.7439 271 .
C2 (Ethane): 6.3093 237
58451 302 100]
C3 =
s, 7.3543 316 w
C4 (n-Butane): 8.3032 344

9.9657 391

T. min

Fig. 4 Graduation graph tab

The X Axis and Y Axis input fields are intended for manual calculation of
values using a calibration graph.

* To get data for one of the axes, enter a value in the X Axis or Y Axis field
and click Calculate Y from X or Calculate X from Y, respectively.

Permission field ability displays the resolution value of the capillary column
according to GOST R 56720-2015 clause 8.3. If this GOST value does not comply,
an error message appears in the System messages tab.

Input fields Output time of additional components for calibration (min)
serve to expand the range of the calibration graph. According to GOST R 56720-
2015 clause 9.3, a mixture of components from C5 to C44 is used for the
calibration curve, and the analyzed chromatograms often contain components with
a boiling point lower than that of C5. This does not allow for some calculations, so
the program has added the ability to manually enter the release times of additional
components. The release times of the corresponding components can be taken from
the analyzed chromatogram, pre-processed in the Chromos software.

» To expand the range of the calibration graph, enter the values of their
release times in the fields of additional components.
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The Points table of the calibration graph displays the coordinates of the
points on which the graph was constructed. On the graph, table points are shown as
empty blue circles.

In a separate window you can open the interactive chart Fig. 5. When you
click on a point on the graph, the coordinates of that point are displayed. The chart
window can be expanded to full screen.

* To open the interactive chart, in the Graduation tab chart double click on
the chart.

Calibration graph (beoiling point/time)

X: | | ¥: | | Calculate Y || Calculate X
from X from Y
"] |

T, rmin

Fig. 5 Interactive graph window
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7.2. Acceleration curve

Information about the acceleration curve graph is presented in the
Acceleration curve tab.

Up to three analyzes can be displayed simultaneously on the ramp curve.
Graphs of the corresponding analyzes are depicted by curves in red, blue and
green.

* To display an analysis graph, in the relevant analysis segment, select the
Display check box.

The X and Y input fields are intended for manual calculation of values
according to the graph.

 To get data for one of the axes, enter a value in the X or Y field and click
Calculate Y or Calculate X, respectively.

In a separate window you can open the interactive chart Fig. 6. When you
click on a point on the graph, the coordinates of that point are displayed. The chart
window can be expanded to full screen.

* To open the interactive graph, in the Acceleration curve tab, double-click
on the graph.

Distillation curve (distillate fraction / beoiling point)

Analysis 1 Analysis 2 Analysis 3 R 100
[+ Cisplay [~ Display [+ Display 2 5L
2 )
I | | =
= E5]
=
[T ] [ ] [ | s
TEL
Calculate ¥ Calculate Y Calculate Y ol
B5 ]
o Y Y -
B8]
Calculate X Calculate X Calculate X -
451
X I:l A | | X | | 40]
sl
Y: I:I Y: | | Y: | | il
5
il
1EL
]
51
o . ; I | | I I | | I | | I | |
ki) B0 80 120 150 180 210 240 270 300 330 350 330 420 450 480 510
t, *C

Fig. 6 Acceleration curve
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8. Reporting

The resulting calculation data can be generated into a report. In the report
settings (see 9.3) you select the data that will be added to the report Fig. 7.

» To generate a report, click Report. It is generated in html format and is
automatically opened by the browser.

Analysis protocol

Report from 6.03.2024

Device # 0

Sample:

ASTM D 2887-2013, Method A.

used for calculation
Operator:

Eeport generated by the program "plugl07

Fig. 7 Report

» To generate a report, click Report. It is generated in html format and is
automatically opened by the browser.

By default, the report file name is Report107 17102023 114811.html,
where:

* Report107 — program name;

* 17102023 — date in DDMMYYYY format;
* 114811 — time in HHMMSS format;

* html — file extension.
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9. Configuring the Program Settings

Setting up the program includes managing components, setting analysis
parameters, and setting report parameters.

9.1. Managing the Components

The list of components contains preset entries for components C1 to C44,
which are protected from modification and deletion. Components added during
operation can be edited and deleted. To manage components, follow these steps:

1. In the main window, click Components. The Components window will open.
Fig. 8.

2. To add a component, click Add Component. A new entry appears in the list of
components.

3. To change data, double-click on the desired field. When editing, new
components are highlighted in yellow, existing ones are highlighted in green.
3.1. In the Name field, enter a name for the component.

3.2. Component names should not be repeated.

3.3. In the Mass. coefficient sensitivity. enter the mass sensitivity factor value.

3.4. To exclude any peak from the calculation, add the appropriate component
and set the sensitivity coefficient to zero.

3.5. (Optional) In the Additional field. Name Enter an optional name for the
component.

3.6. In the Boiling temperature field, °C, enter the boiling temperature value (in
°C).

3.7. In the Comp. Weight field. in a mixture, enter the mass value of the
component in the mixture.

4. To remove a component, select it and click Remove Component(s). New
components (yellow) will be deleted immediately, pre-existing ones will be
marked in red.

5. Save your changes by clicking OK. The color coding of entries will disappear.
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Components

ID  MName Add. name Mass sens, factor T bail, =C Comp. weight in the ... ~
41 C33 Cc33 1.000 474.0 0.000
42  C34 C34 1.000 431.0 0.000
43 C35 C35 1.000 439.0 0.000
44 C35 C35 1.000 495.0 0.000
45 C37 Cc37 1.000 503.0 0.000
45 C38 C38 1.000 509.0 0.000
47  C39 C39 1.000 516.0 0.000
48 C40 C40 1.000 522.0 0.000
49  C41 C41 1.000 528.0 0.000
50 C42 c42 1.000 534.0 0.000
51 C43 C43 1.000 540.0 0.000
E C44 C44 155 545.0 0.000
‘Somecomp  Test 000 00 000
54  MNew component Some comp 0,000 0.000 0,000
535  Mew component Seta NAME! 0.000 0.000 0.000 w

Add component

Remove component(s) oK I| Cancel

Fig. 8 Components window
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9.2.  Configuring the Analysis Settings

To set analysis parameters, follow these steps:

1.

In the main window, click Analysis Settings. The Analysis Settings window
will open. Fig. 9.

. In the Analysis settings window, select the calculation method. Depending on

the selected method, some option fields will be available.

. In the Beginning of sample output, min field, enter the start time of sample

output (in minutes).
In the Sample distillation step, % field, enter the value of the sample removal
step (in %).

. (Optional) To clear the Sample distillation step, % field, click Reset distillation

step.

In the Weight internal standard, g field, Enter the mass of the internal standard
(in grams).

In the Sample weight, g field, enter the mass of the sample (in grams)

In the Beginning of fraction marking, °C field, enter the initial temperature of
fraction marking (in °C).

In the Fraction marking step, °C field, enter the temperature value of the
fraction marking step (in °C).

10.In the Mass fraction of Hydrogen sulfide, % field, enter the hydrogen mass

fraction (in %).

11.In the Mass fraction of mercaptan sulfur, % field, enter the mass fraction of

mercaptan sulfur (in %).

12.In the Mass fraction of water, % field, enter the mass fraction of water (in %).
13.Save your changes by clicking OK.
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Analysis settings

Method for
() ASTM D 2887-13 (Method A) Weight internal standard, g 0.0
ASTM D 2887-13 (Method B) Sample weight, g 0.0
GOST R 56720-2015 (method A
@ ( ) Beqinning of fraction marking, =C:
() GOST R 56720-2015 (method B)
Fraction marking step, °C:
() 3OST R 54291-2010
(O GOST IS0 3924-2017 Mass fraction of hydrogen sulfide, %G:
Mass fraction of mercaptan sulfur, %o
Beginning of sample output,
mir; Mass fraction of water, %

Sample distillation step, %6 I:I

Reset distillation step

QK. Cancel

9.3.

Fig. 9 Analysis Setup Window

Configuring the Report Setting

To customize the report content:

L.

In the main window, click Report Settings. The Report Settings window
will open. Fig. 10.

In the Report Settings window, check the boxes next to the elements that
you want to include in the report.

Click OK.
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Report settings

Contentz of the repaort

] File list

[ ] Graduation graph

[] Table of relative cosfi. rezponze
[ ] Reference sample verification
[] Acceleration curve

[ ] Distillation fraction table
[] Component-fractional compozition

[ ] Distillation fractions 150 3

[] System messages

Cancel

Fig. 10 Report Settings window
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