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Process Analytical System
for Pyrolysis Products Analysis

The automated process analytical system
based on gas chromatography is
designed for online measurement and
control of pyrolysis process.
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The system provides analysis of chemical
composition of pyrolysis gases and
liquids and calculation of its physical and
chemical properties.
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Accurate analysis of gaseous and liquid pyrolysis products
Determination of H20 and H2S concentration in gas

Key benefits
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Advanced Calorific value and Methane number calculation algorithm
based on fuel specs of the leading gas engine manufacturers

v Fast and accurate analysis for online process control, gas mixing and
averaging, allowing most efficient fuel consumption in pyrolysis
power generation

v Automatic analysis of up to 6 gaseous streams according to preset
sequence

v" Opportunity of manual injection and analysis of gaseous and liquid
samples

v’ Variety of the data transmitting opportunities

v Custom-built WEB-based software for remote access, settings and
data acquisition

v Large LCD touch screen with user-friendly interface for easy control
and interaction with the system

v" Advanced sample conditioning system for various pyrolysis products

v" Low operating and maintenance cost owing to low power and gas
consumption
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ONFIGURATION FEATURES

Modular configuration

v" Pyrolysis Products Analysis System contains up to 3 analytical
channels equipped with micro-volume thermal-conductivity detector
(TCD) which allow to measure concentrations of hydrocarbons,
permanent gases and H2S.

v" Two analytical channels are used for analysis of gaseous sample
and up to two channels can be used for liquid analysis. Flexible modular
configuration of the system allows to equip it with additional modules for
extended analysis.

v" H20 content in the pyrolysis gases may be Analytical GC channel
measured with the optional capacitive moisture with TCD
sensor which determines H20 concentration

from 1 ppm to more than 2%. — ”g, ’
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Micro-volume TCD

Liquid sample injection system

External heated injector provides direct manual injection
of liquid sample into analytical column without any losses
of analyzed compounds. Coupled with powerful
chromatographic system it allows to analyze the pyrolysis
liquids with boiling temperature up to 150°C.
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Sample conditioning system

The Analytical System is equipped with the Sample
conditioning system which is used for the sample intake*,
separation of the water from the gaseous sample, filtration,
bypass purging, delivering the sample into the Gas
Chromatograph and forwarding the sample to the waste.

The sample conditional system is equipped with 6 solenoid
valves for automated switching and selection of analyzed gas
stream supplied to the analytical system.

* sample gas with zero excessive pressure is withdrawn from
the pipeline by the pump.
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/ APPLICATION DETAILS

Online analysis of composition of gaseous products of pyrolysis process followed by calculation
of its physicochemical properties including calorific values, relative and absolute density,
compressibility factor and Wobbe index in accordance with ISO 6976 and methane number using
an SAE based Methane Number (MN) calculation (SAE 922359 Eqn. 4) by Cummins Westport.
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Configuration and parameters
v Two analytical modules with micro-TCDs combined with MolSieve and Porapak columns;
v Helium as a carrier gas with flow rate up to 20 cm3/min;
v Analysis time — full analysis: up to 12 min (Cs+) or express analysis up to 5 min (Ca+)

Analyzed components and detection ranges
szme J Hydrogen 0.1-50% CZ';?"OGs 8 Ethane 0.005 — 50%
CHa d Methane | 0.005-50% | M5 Q SHS’I%Oege“ 0.005 — 2%
N228,02 . Nitrogen 0.01 - 50% C3|j2§078 s) Propylene 0.005 — 50%
0232,00 . Oxygen 0.01 —50% C3|4_!f09 . ﬁ Propane 0.005 — 50%
co . ﬁiﬁ;ﬂd . | 0.01-50% Cabs * Butenes 0.005 — 50%
€O ‘ Carbon 0.01-500 | oo @ i-Butane 0.005 — 50%
Cz;'fm ’ Acetylene | 0.005 —50% C4"L§f’12 @g n-Butane 0.005 — 50%
Cans @ Ethylene 0.005 - 50% | ©** @ Pentanes+ |  0.005 — 50%
28.052 >60.05

Determination of H20 concentration followed by calculation of dew point temperature of the gas.

Analysis of liquid pyrolysis products with determination of the fractional composition and boiling
point ranges with manual injection.
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2 for hydrocarbons and permanent gases and H2S +
2 for liquid sample analysis;
1 capacitive sensor for moisture

Thermostat mode

Isothermal, from 40 to 150°C

Chromatographic columns

Capillary, micropacked, packed

Analyzed media

Gas or liquid

Automatic sampling

External stream selector, up to 6 analyzed streams (gas only)

Manual sampling

1 port for gas sampling, 1 heated injector for liquid sampling

Carrier gas

He

Carrier gas consumption

15 - 40 cm®/min (depending on number of analytical channels)

Operation mode

Automatic, controlled by internal PC with installed software

Display and data input

LCD with touch screen

Data export

To the remote WEB-server with multiplatform access

Weight, kg

No more than 80

Dimensions, mm

Refer to the dimensional drawing at the last page

* 1 channel consists of 1 detector, 1 sampling valve with backflush option and column system

Performance capabilities |

Capacitive sensor

Type of detector / sensor

Thermal conductivity (TCD)

Analyzed compounds

Hydrocarbons and permanent gases

Moisture (H20)

Detection range

From 0.005 to 100% (for hydrocarbons in gas);
From 0.05 to 100% (for hydrocarbons in liquid)

Repeatability

Better than 1%

5% (accuracy)

Analysis time (max)

12 min (up to Cs+) or 5 min (up to Ca+)

Continuous

Electrical characteristics

Ambient conditions

Power supply 220V, (50+1) Hz Temperature, °C |from -10 to +50
Power consumption |up to 180 W (start-up); up to 80 W (typical) | Pressure, kPa 84,0-106,7
— RS485/RS232, Ethernet, GSM/GPRS, 4- . up to 95
Communication . D T Relative :
. 20MA, discrete outputs, intrinsically safe - (without
interfaces . humidity, % .
connections condensation)

From 1 ppm to 2% (for
moisture in gas at 1 bar)
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Mass Galorili valie (MJkg)

Volume calorific valus iMJ/m3)

Wiabbe index (MJfma)

23405583 26084128

20514510 3365308

21884748 24295825

ZE.23B140 319182

3025181 33684000

Parameters

Methans numisr 44584518
ﬂ Melecular weight ikgkmole) 17.384455

Density

0°c °C

Relative density 0600719 0.800635
Daresity tha/m3) 0776803 0.723435
Comprassion factar 0883810 0808050

Pyrolysis Products Analysis

Web-interface

Technical Data Sheet

e Cloud-based storage of analytical reports

and trends

e Secure web-authorization
e Multiple users, multi-level access

e XML-based remote data storage

e Accessible from any mobile device

e SMART Rules (ranges, min-max

concentrations can be set for each
component, different ranges can be
combined using operators AND/OR)

Components

Component

Hy ‘ ) Hydrogen
2016

CHy 6 Methane

16,042

Hé(a)‘ﬁ & Water

0225}12 ’ Acatylene
CZOXSU“ . Carbon monoxide
me? . Nitrogen
CaHy @ Ethylene

28.052

CaHg

L b Ethane
CoHe i
s b Oxigen

HzS J Hydrogen sulfide

34.076

CsHg Q Propylene

42,078

€Oz ' Carbon dioxide

44.01

38 w
C, P
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CiHa @B pucnes

56.104

C4H1o 4 .
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www.bacs.ru
www.brktechnologies.cz
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