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Hiden CATLAB

Integrated Microreactor-Mass Spectrometer
for Reaction Testing, TPD/R/O and
Pulse Chemisorption
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CATLAB Modules
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Standard CATLAB Layout

iy .

Module 2 o Module 1
Mass Spectrometer Microreactor and TCU/GCU
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CATLAB Options

« Corrosion resistant upgrade - includes upgrade of one gas flow line and corrosive gas
resistant sample line seals, and a gas dilution/purge valve mass spectrometer pumping
system.

« Additional corrosion resistant feed lines if required.
« Additional 4 channel gas control unit integrated to provide 8 stream gas selection in total.
« Option to choose the maximum flow of each MFCs.

« Vapour Generation (gives vapour pressure equivalent to max liquid temperature ~30°C).
Other options available for higher flow rates.

« 300 amu mass range option. Mass range to 1000 amu available for specialised
applications
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QIC Series Gas Analysers

200 amu mass range, dual Faraday/ Electron
Multiplier detector.

Detection capability from 100 % to 0.1ppm.
Fast scan speeds of 100 amu/s.

< 500 ms response time to changes in gas
concentrations.

Low dead volume, flexible heated inlet
capillary for fast response to gases and
vapours.

Soft ionisation for analysis of complex
mixtures and organics.

Can be used as a stand-alone gas analysis
system or in combination with other
equipment i.e. Thermal Analysis.
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CATLAB Control Software

I Engineering Settings |
HIDEN |

I ANALYTICAL Catlab

|

Connect I Disconnect ]
Key |

v Shutdown
MEC Stage y

! Main Screen

Measurement
) Smoe
! ThermalRamp

Connection Settings | MFC Settings |
) Emission o F1
" Tempersture 4 ) Run @or
100 % / Turbo Pump Speed
2381E-6  Torr / MS Pressure

23 °C / Sample Temp
23 “C [ Furnace Temp
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. Measurement Start
. Measurement Stop

General Setup | Advanced Setup
Analysis Setup

Clear Setup
500

N ._ ...
00 T T T i i
00:00:00 004500 00:30:00 004500 0L:00:00  01:15:00

@ save/Load requirea?

7
03:00:00 03:15:00 |_SoveSetwp | LoadSetup |

[ starr | AnalyseDats |

[ i [ T i T
01:30:00 01:45:00 02:00:00 021300 02:30:00 02:4500
Time / hh:mmiss

Control of Mass Spectrometer, Temperature and Gas Flows in one software package
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Temperature Control

Contigure Temperatrefamp Sage W =S

Configure Temperature Profile Background Celour White

400~

Temperature / °C

300-

200~

100-

ﬂ_l 1 1 1 1 1 | 1 1 1 1 1 1 | |
00:00:00 00:20:00 00:40:00 01:00:00 01:20:00 01:40:00 02:00:00 02:20:00 02:40:00 03:00:00 03:20:00 03:40:00 04:00:00 04:20:00 04:40:00
Time / hh:mm;ss

Add Stage Set Point Temperature  F
Stage 3 v - 50 : +30:
-Stag | @ ! 304 Setup MFC stages] [ Concel]

« Multi-stage temperature ramps
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Gas Mixing Control

MFC Gas Library Editor

MFC Library | Simple Gas Addition

Gas list

{ethone

Nitrogen

Carbon Monoxide Short Name
Hydrogen _
Ox'ygen Gas hame Percentage
2% NH3 Cal Value Helium §0.000000
1% NO in N2 0 Oxygen 10000000
2% 502 in N2 Exploi? Lower Explosive Limit Methane 10.000000

| water ll s o

Gas Name

MEC Gas Configuration

Upper Explosive Limit
Bulk Name Bulk ratio g

Total Flow (ml/min)

5 20%02/ He Helium

Sub ratio
0

Sub2 Name Sub2 ratio Edit this gas
. Delete this gas

« MFC Gas Mix Library Editor « @Gas Mix Calculator
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Gas Mixing Control

Configure MFC Stages

Configure MFC Stages Background Colour

Temperature / °C

0-5 i T i i i i i i i i ]
00:00:00 00:20:00 00:40:00 01:00:00 01:20:00 01:40:00 02:00:00 02:20:00 02:40:00 03:00:00 02:20:00 03:40:00
Time / hhimm:ss
Stage3 ¥ | Thermal Stage o 1 coogyl 0 @ cmuy @  PrepuiseDelay (5)
| Add Stage | Remove Stage] Ramp/Dwell __W 5F6 g;; 0 @ C4H10 %} @ Mo. of Pulses gj Build

A A Y A Measurement
stagel w | Start Temp oy 0 N2g O coz 3 @  Loading Time ()

Stages

. il 4 h Dl il
Start Timefs) -5 00:27:40 He 30 i Bocing Jime (2

MFC Assistant i o 7 9 (s) o
Water Bath Temp 15 Analysis/Bypass _ Bypass

I 1 1
04:00:00  04:20:00  04:40:00

« Gas switching controlled by either temperature or time
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J

‘ Configure Measuren

MS Analysis Control

Configure Measurement Stages

Background Colour

Temperature [ °C

I ) ] 1 1 ] 1 1
00:20:00  00:40:00  01:00:00  01:20:00  01:40:00  02:00:00 02:20:00  02:40:00  02:00:00  03:20:00
Time / hh:mm:ss

I I 1 1
03:40:00  04:00:00  04:20:00  04:40:00

Stage3 W | Start Stage Stop Stage

S #h 7
Description = 2 v 2

Start Ramp/Dwell

Dwell ¢ 2 Ramp

Stop Ramp/Dwell

Dwell ( ) Ramp

CO_pulse_MID

Add Stage |

| Remove Stage I Start Dwell Time  Start Temperature

Stop Dwell Time Stop Temperature

| Setup BAR Scan5i

A " A A __Cancel
| Setup MID ScansI o 00:00:41 @ 0 V 00:27:51 0

v

Optimised multistage analysis - configure different analysis

for different parts of the experiment
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Mass Spectrometer Control

MID Setup
il 40 20 36 38 0 0 0 0 0 0
Argon =
999 107 3 i 0 0 0 0 0 0
Gas2 2 1 0 0 0 0 0 0 0 0
Hydregen 5] i

999 100 0 0 0 0 0 0 0 0

Gas3 18 17 16 2 20 19 0 0 0 0
Water -

999 230 11 7 3 1 0 0 0 0

Gas 4 32 16 34 33 (] (] 0 0 0 0
Oxygen = S—]

999 114 4 1 0 0 0 0 0 0

Gas5 0 0 0 0 0 0 0 0 0 ]
F | —

0 0 0 0 0 0 0 0 0 0

Gas6 0 0 0 ] ] 0 0 0 0 0
1

0 0 0 0 0 0 0 0 0 0

Gas7 0 0 0 0 0 0 0 0 0 0
[ | —

0 0 0 0 0 0 0 0 0 0

Gas8 0 0 0 0 0 0 0 0 0 0
EH | —

0 0 0 0 0 0 0 0 0 0

et | o et 3
foe Show Limits (_b)
Exit

« MID Scan setup for known species
e Automatic overlap removal
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Mass Spectrometer Control

r ———

Bar Scan Settings

Start Stop Detector Autorange Autorange  Start AutoZero Electron  Emission Settle Speeds Dwell Time
Mass Mass  Increment High Low Range Energy Current
Ebled 51 G g1 SEM "R ETR ol 3 g s Normal Normal
Bar Subscan 2 "
| : : , : - ! ; !
Enabled] ©j 35 3 50 g1 seM UM Gl 7 gl it 5 8 OGNl 5 0 5 so0 Normal [ Normal *
i
|
Bar Subscan 3 I
Enabled 5100 G0 g 1 SEM RN ETR oNgl & ™ 5 s Normal Normal
| Save | | Load ! | Exit |
=

« Multiple Bar scans can be configured for optimised
sampling of unknowns
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MS Data Display

Anafyse Data C=mroie I
3D View MID | BARScan Sections | Analysis | Pulse Calibration | Isotherm LabRoskc
Background Colour White =
95E-8+ -41E-8
SE-8 -38E-8
8568+ -3.6E-8
-34E8
8E-8-
-3.2E-8
T.5E-8~ -3E-8
el 2868
y -26E-8
= -8 -
=) lAslEs 24es §
o @
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2 68 266 %
L=}
@ -2E-8 =
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! TPRData .-
% SE-8- o
= 1.6E-8
45E-8-] -14E-8
-1.2E-8
4E-8-]
-1E-8
35E-8+ —8E-0
3E-8- -6E-9
-4E-0
25E-8- Lo
B Er o e e o S ol B, S o 0T S UE . SO oOE — 77 19
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 GBO 700 720 740 760 780 800
HRREEmRaT | ESFEE |
- S e P EEFS
X Axis Cursor |36 Sample Temp / °C R elitxpnct @ Eipamt MID o Exced @ ke S @
Print MID (Bl Export MID To CSV (__B) Plot Legend ()

- Data plotted with x-axis as time or temperature

(W) www.HidenAnalytical.com O inf ©@hiden.co.uk




IDCN
MS Data Display

' Analyse bata
3D View | MID | BAR Scan Sections | Analysis | Pulse Calibration | Isotherm
ANALYTICAL

3D Data View
8 Background Colour
White

E\apsedTime/hh:mm:ss

X-Axis Data
Elapsed Time / hh:mm:ss

=

Y Axis Data
Raw Data

Stop Mass

Start Mass
;; 2

326

Zoom" - Press shift key + left mouse button and
move mouse up and down.

Mass Spec Response

Rotate” - Press left mouse button and move
mouse as required.

Setting the Start/Stop Masses to -1 will plot
all available data.

Export Bar ScanTo Excel (_ B)
Print 3D View (_B)

3D Bar Graph mode for easy identification of bar mode trends
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Data Analysis

3D View | MID | BARScan Sections Analysis | Pulse Calibration | Isotherm

Background Colour White

Desarption Trace
Temperature
Gaussian Sum Fit
Gaussian 1
Gaussian 2

ussian 3
Gaussian 4

Gaussian 5

MS Response

Gaussian 6

J. [/ aimeiadws] ajdwes

Gaussian 7

NEEERE D

Gaussian 8

a

-1E8- | | | | i ! ! i ! i i | ! i | i | | | | =30

00:00:20  00:00:30 00:00:40 00:00:50 00:01:00 00:01:10 00:01:20 00:01:30 00:01:40 00:01:50 00:02:00 00:02:10 00:02:20 00:02:30 00:02:40 00:0250 00:03:00 00:03:10 00:03:20 00:03:30 00:03:40 00:03:50
Width

Time / hhipgumss .
Mass Peak P Rt / iRy Amplitude 1
28, Carbon monoxide = " T.‘ﬂh'SIS LA, 1.7E-8- O T
' @) Gaussian Sum Fit | 7.553F-7 15E8- 1 50 100 150 200 250

Cal Data Available

Gaussian1 @ 1.719E-7 -

Use Calibration
D Gaussian 2 5.834E-7 :
. : : 1E-8= Time (X-Axis)
@ Gaussizn 3 ) 0 :
- ']

L (R
> 00:00:20 00:02:00 00:03:40
Gaussian 5 ()

Gaussian® () 102.041

Gaussian7 ()

1.25E—B-f

Gaussiand ()

Gaussian8

e

« Peak fitting analysis routines
* Integrated area
- Baseline subtraction
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Pulse Chemisorption

Background Colour

E‘ 2, Hydrogen

Mass Spec Response

. WA U VOO WU OO N VO o

U 1 ] ] ] ] 1 ] ] 1 ]
00:04:00 00:06:00 00:08:00 00:10:00 00:12:00 00:14:00 00:16:00 00:18:00 00:20:00 00:22:00 00:24:00 00:26:00 00:28:00

Elapsed Time / hhimmiss ‘ ‘ T
NIST Export(_B) Export MID ToExcel [ B)  AxisSettings (_B) 2
Print MID (__ B)  Export MID To CSV (__3) Plot Legend (_) _

K Axis Cursor 00:00:18 Elapsed Time / hhimrm:ss

* Injection of single gases or multiple reactants
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Pulse Chemisorption Quantification

[ Analyze Data =X

30 View | MID | BARScanSections | Analysis Pulse Calibration ‘ Isotherm

Background Colour White

MS Response
& i
moom
G

! '
00:10:00 00:15:00

Time / hh:mm:ss
Mass Peak Chemisorption Parameters Bispersion (%)

Z, Hydrogen 2 EE No. of Pulses '] 208 Temperatwre(Q 1378 7, 1651169

Cal Data Available . R 1645660

LO0GE-7 § 786669 |

sample Loop '
Calculate Pulse  Calculate 1 presare(Ben 4 05 Memdhemeed T 9.927E-9

Calibration Isotherm g
10 [weloce N s Metal Laading (%) 01696 ]1.187E-8

@ O Volume ful} 7 Seteesl)

1.404E-8

3 Relative Atomic -
170 Delay Time (s} i 195 Calculate p—

; Stoichiometry
120 PulseInterval s o 1 (Adsorbate/Metal}

Print Pulse Calibration O v .

5.516E-10 Baseline

Mo. of Calibration
3 0 -

Hen 11 135E+19  Density fatoms/mZ
Reset ¥ 55 2 !

Isotherm Data Available

- Uptake measurements + Metal surface area
 Dispersion calculation « Pulse Adsorption Isotherm
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Summary

 Integrated microreactor and mass spectrometer

« Both microreactor and mass spectrometer manufactured by Hiden Analytical
« Single integrated software package to control MS and microreactor

 Ideal for catalyst characterisation and reaction testing

« Designed for optimum mass spectrometer performance
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Selected CATLAB Users
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- www.HidenAnalytical.com

« The Hiden website is an excellent resource
with product pages, brochures, catalogues,
product pages with some application notes,
presentation and other information.

i « Contact +44 1925 445225 for direct support. 4 “ In!'mm“““‘lm
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