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PICARRO

The Caddy Interface Quick Start Guide

The Caddy is an interface that connects various analytical front-ends to the Isotopic CO, CRDS
analyzers.

The Caddy is meant to handle a transient CO; pulse from a front-end, broaden it, and split the carrier
gas flow rate in an adjustable way to match the flow rate of the CRDS analyzer (~ 25ml/min). The
Caddy allows up to two front-ends to connect to it and has an option to flow room air into the CRDS
analyzer for the healthy operation of the WaveLength Monitor (WLM) and the system calibration with
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Input 1 Port: Input 1 is a 5/16” Swagelok fitting located on the front of the Caddy interface that allows
a 1/16” tubing to be connected to it. To select this input option to flow into the CRDS analyzer, you
need to rotate the black handle of the selection valve to point to the Left handside (SS tubing will be
included with the Caddy kit in case the Combustion Module has been purchased as well).

Input 2 Port: Input 1 is a 7/16” Swagelok fitting located on the front of the Caddy interface that allows
a 1/8” tubing to be connected to it. To select this input option to flow into the CRDS analyzer, you need
to rotate the black handle of the selection valve to point to the Right handside (polymer tubing will be
included with the Caddy kit).

Room Air Port: When the CRDS system is idle with no analyses intended to be run with either of the
connected front-ends, it is highly recommended to flow room air into the CRDS analyzer by rotating
the black handle of the selection valve located on the front of the Caddy interface to point upwards.

Note: Pointing the black handle of the selection valve downwards will block the CRDS analyzer inlet
and prevent any flow from flowing into the analyzer.

Output to CRDS Port: The “Output to CRDS” port is a 9/16” Swagelok fitting that needs to be
connected to the CRDS analyzer 9/16” inlet port to enable the gas flow from the front-end to reach the
CRDS analyzer. The %4” connecting tubing shown below is provided with the Caddy interface.
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OUTPUT TO CRDS

Open-Split Port and Metering Valve: The metering valve located on the left handside of the Caddy
interface is intended to adjust the split flow from either front-end at the time when the specific input
port is selected via the selection valve. To adjust the split flow, attach flowmeter to the open split port
located right behind the metering valve and adjust the metering valve accordingly to allow ~25ml/min
to the CRDS. For instance, if the selected front-end is putting out 100ml/min, you should then adjust
the split flow vent to release 75ml/min, allowing only 25ml/min to flow into the CRDS analyzer.

Carrier Gas Options: The Isotopic CO2 CRDS analyzer can handle a variety of carrier gases flowing
through the Caddy interface.

1. Nitrogen Carrier Gas: To use the N> as a carrier gas, no modifications are needed on the Caddy
side. However, make sure to use the appropriate operation mode on the CRDS analyzer by
making a selection from the drop-down menu of the “Picarro Mode Switcher”. The “Picarro
Mode Switcher” icon is located on the desktop. Double-click on it to launch it.

2. Zero-Air Carrier Gas: To use Zero-Air as a carrier gas, no modifications are needed on the
Caddy side. However, make sure to use the appropriate operation mode on the CRDS
analyzer by making a selection from the drop-down menu of the “Picarro Mode Switcher”.
The “Picarro Mode Switcher” icon is located on the desktop. Double-click on it to launch it.
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The Caddy interface proper operation will require the use of the Caddy Coordinator software that can
be selected after double-clicking on the “Coordinator Launcher” icon located on the CRDS analyzer
computer desktop. The Caddy coordinator will allow the software to detect CO; transient peaks
evolving from the front-end and reports the '>CO; in ppm,'*CO; in ppm and the §'3C (permil) values in
addition to the sample description of each sample analyzed.

Please refer to the Picarro Peak Integration Software Supplement below for more details.
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Picarro Peak Integration Software Module

Peak Integration Software Supplement
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CRDS (Cavity Ring-Down Spectroscopy):
Using the PEAK INTEGRATION SOFTWARE

Overview

This supplement to the Picarro CRDS User’s Guide is to show how to use the Peak
Integration Software to integrate the infrared absorption curve of isotopic carbon dioxide
from sample combustion. The CRDS concentration and isotopic measurements can be seen
on the CRDS Data Viewer Window. The software provides easy-to-understand detailed
measurements, including the concentration of both '2CO; and '3CO;, and the isotopic ratio
expressed as 0'3C CRDS.

i)

Coordinator
Launcher

Step 1: After loading your samples into the carousel, double click on the "Coordinator
Launcher” icon on the analyzer’s desktop.

B Picarro Coordinator Launcher E]|§|§| M Picarro Coordinator Launcher Q'E'@

Picarro Coordinator Launcher Picarro Coordinator Launcher

S M E LIl Dok Integration Coordinator g Select Coordinatar |Peak Integration Coordinator ﬂ

Peak Integration Coordinator
Launch | Laund

Copyright Picarro, Inc, 1999-2011 Copyright Picarro, Inc. 1993-2011

Step 2: The “Picarro Coordinator Launcher” will appear on your desktop. Click on the drop-
down menu and select the "Peak Integration Coordinator,” then click on the launch button.
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Tatal number af samples _2

Pre-trigget time (seconds) 5

Post-trigger time {seconds) 120

Threshold ratio above baseline (%) 11000.0

Wait time ko dear all pulses (seconds) 3':":":'| |

Step 3: The following user interface will then pop up.

This “User Editable Parameters” window can be used to set various parameters for your
sample analysis.

1. You can specify the total number of samples you plan to analyze.

2. Pre-trigger time and post-trigger time will be pre-populated with values
recommended by Picarro. However, they can be modified easily on this window:

Pre-trigger time: is the time the user sets for the peak integration to be extended
prior to when the threshold is reached.. We recommend using “0” initially and adjust
as necessary.

Post-trigger time: is the timethe user sets for the peak integration to be extend
after signal drops below threshold. We recommend using “0” initially and adjusting
as necessary.

3. The “Threshold ratio above baseline” is a fixed value in ppm for triggering a peak.
We recommend that you use 70ppm initial and adjust as necessary.

4. Lastly, the “Wait time to clear all pulses” is the time that your CRDS will wait
before it will attempt to trigger the next sample analysis.

How to set a good wait time between pulses: Depends on the application, 8000.0 sec for
now should work well. The wait time should be longer than any wait time between any two
eluting peaks or longer than the time it takes for the first peak to elute from the LC column
(whichever is longer).

5. After you’ve typed in your desired measurements, click “OK” to confirm.
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IR CRDS Coordinator

Contral
[ Mew output file ] Total number of samples
| __2 Load Sample Descriptions

CFFDE2045_Isotopichata Z0110927 Z338Z5.csv

Filename
Sample Id Peak Mumber  Description Start Time End Time 12C02 Ik, 13COZInt..  d13C CRDS H20 Baseline = 12002 Bas...  13C0Z Bas... Threshold Mumber ol
] | |

FSM thread starts

Meas buffer set
Measz buffer cleared
' } Press 'OK' to start processing samples

Step 4: The following windows will pop up next. Before clicking “OK” to start processing
your samples, please check to make sure that your samples are ready for combustion in the

carousal on top of the CRDS.
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Ml CRDS Data Viewer
Settings Yiew Toals Help

PICARRO Isotopic Carbon Dioxide Analyzer

Alarms

Systam Alarm

12C02_Alarm
13C02_Alarm
Hzo_Alarm

13C02 {ppm)

Delta_Raww (%0)

H20 (%)

Shutdown

[ Restart User Lagis) ]

iCO2 &nalysis w 13C02 | Auto-scale ¥
iC02 Analysis > Detta_Raw b Auto-scale Reset buffers
iC02 Analysis b M Autu scale Y

Copyright Picarro, Inc. 1998-2011

Step 5: After clicking “OK”, the following "Isotopic Carbon Dioxide Analyzer” GUI will pop
up on your desktop. The GUI above shows graphs after two sample analysis by a CRDS.

Description of the Figure

The top graph shows two large pulses, each pulse representing infrared absorption of one
sample. You will notice that one of the pulses is highlighted in red. The curve highlighted
in red represents the area that will be integrated to calculate the concentration of a
specific gas type (e.g 12 CO;) by the Peak Integration Software. The highlight in red
includes the pre-triggered, the triggered, and the post triggered phases.

Before each pre-triggered phase, base measurements and combustion of sample occur.
After each post triggered phase, there is a wait time to clear all pulses before another
trigger.

On the top graph, you see a small bump highlighted in red in front of two large pulses. This
is a failed case of trigger that never went through due to threshold never having been
reached.

In the lowest graph (percentage of water present), you also see a plunge into the negative
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zone in the Y-axis. This is an artifact from the combustion, and should be ignored.

M CRDS Coordinator; g@@
Control

[ New output file ] Total number of samples

2 Load Sample Descriptions

Filename CFFDEZEO48 Tsotopichata ZO0110927 Z2333L.csw

Sample Id Peak Mumber = Description Stark Time End Time 12C02 Ink,., | 13CO2Int... d13C CRDS HzO Baselne = 12C0Z Bas.., 13CO02Bas... Threshold Mumber of ..,

1 1 Test 1 2011j09027,..  2011/09/27... 9014938.847 97367.354 -42,977 -0.026 4,031 0.057 41,307 1047

2 1 Test 2 2011/09/27,., 2011/09/27.., 8222712.877 G9607.444 -39.613 -0.028 16,603 0.194 169,035 G811

Base measurement: HZIO = 0.008, lZCO0Z = 16.803, 1l3C0Z = 0.134
Threshold = 163,038

Meas buffer cleared

Detacting Pulses_ .

Pulse analyzer new status = armed

Pulse analyzZer new status = criggered

Pulse analyzer new status = extended

Meas buifer cleared

Detacting Pulses_ .

Pulse amalyzer new status = armed

Step 6: The “CRDS Coordinator” window can be seen on analyzer’s desktop at the same
time as the "Isotopic Carbon Dioxide Analyzer” window. The “Peak Integration Software”
will automatically upload your data into this “CRDS Coordinator” window. Click on the
“Load Sample Descriptions” to add a description for each sample.

Description of the Figure

The CRDS Coordinator window shows detailed measurements made for each sample run.
Below describes each column.

1. Sample Id: Identification number for each trial.
2. Peak Number: Number of pulses for each sample analysis - Typically one for each
sample.
Description: Name given for each trial.
StartTime: Date and time at the start of a sample run.
EndTime: Date and time at the end of a sample run.
12CO; Integration: Concentration of '2C0O; in a sample.
13CO; Integration: Concentration of 3CO; in a sample.
6'3C CRDS: Ratio of stable isotopes '*C and 'C in parts permil in a sample.
a. 0"3C CRDS = ( ( ('3C/'2C)Sample/(*3C/'?C)Standard ) - 1) x 1000%
9. H20 Baseline: Water that was present before a sample run.
10.'2C0O; Baseline: 2CO; that was present before a sample run.
11.13C0O; Baseline: '3CO; that was present before a sample run.
12. Threshold: Point where a trigger happens.
13.Number of Data Points: Number of measurements taken during one sample run to
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make up a curve.

Sample description file

Look in: | £ Coordinator b + | 1?' > v
. % My Recart Documents
‘ﬁ [esktop
- (5} My Documents
My Recent W Picamo CFFDS2048
Documents % Picamo (C)
= [C3) Picamo
[ & G2000
Desktop (= AppCorfig
[ Corfig
, (=] Coordinator
_,_./ 32 data on 'dell-2550-2 (R:)
ég shared on ‘dell-Z350" (5:)
My Documents 22 Instrument Archive on ‘swahl43400"archive’ |
,'53 1025-cffds 2048 on ‘dell-2550-3 data ord_G2(]
3 [ Shared Documents
i! [ My Documents
Bicamo ‘--_g Iy Metwork Places
CFFDS2048 I5) Diagnostics
- I3) Picamo Ltilities
. File name: | hd | [ Open l
My Metwork Files of type: |Cumma separated value fils (".cav) v | [ Cancel l

Step 7: To enter the description of the samples being analyzed, you need to create a
“SampleDescr.csv” file. To do so, please go to your “Picarro Hard Disk Drive(C:)” under

“Computer”. The figure above shows the chain of directories which you can follow to find
your “SampleDescr.csv” file.
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Sample description file

Look in: i \= Coardinatar v | € 0 25
' (L] sampleDescrz. csv
! E} I%]5.E|m|:|IEIZ>Esu:r3.n:sv
My Recent lz._LJSEmpleDesch.csv
Documents  |EL] sampleDescré. cov
e Select
L I%]Samplelil:j elec
Desktop @Samplelﬁr‘ Cpen
Print
oy Edit
.-j B Edit with Motepad++
My Documents Qpen With
k| Compare To
L g Compare. .
'5;)_! £ WinZip »
Picarro Send To k
CRDSO52 - |
- Cuk;
S ;
| File narne: Copy b | [ Open ]
My Network  Files of type:  Create Shorteut 1 file [*.csv) v | [ Cancel ]
Delete
Rename
Properties

Step 8: Right-click on “SampleDescr.csv” file, and select “Edit with Notepad++".
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B SampleDescr.csv - Notepad

File Edit Format Yiew Help

["wial", "description” A
1,"stdl”

2, "std2"”
3, "std3”
4,"sample"
5, "sample”
a,
7,
8,

"sample"
"sample"
"sample"
9,“§§mp19”

Figure 1: This is an example of a “SampleDescr.csv” file.

Step 9: The sample description needs to be entered between quotation marks, as shown
above. “Vial” designates the sample number and it does not require quotation marks.
Sample numbers corresponding to empty quotation marks (“”’) will be entered as a blank in
the description column of the coordinator. Once you enter all the sample descriptions,
please save the file under the current name or under any other name you choose.

Note: You only need to populate the description corresponding to the total number of
samples run. Sample numbers corresponding to empty quotation marks (“”’) will be entered
as a blank in the description column of the coordinator.
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Sample description file

Lock 1 | 60 (o

My Recent
Documents

F‘[‘:

Deskiop

9

My Documents

Ficamo
CFFDS2048

<

My Networl

v | JI v » T
E] SampleDescr.cay
File name: | b | [ COpen ]
Files of typs: |Cu:umrr|a separated value file "osv) w | [ Cancel ]

Step 10: To load the sample description file, click on the “Load Sample Descriptions”
button at the upper right handside of the coordinator window. The window displayed above
will pop up. Double-click on the “SampleDescr.csv” file and this will load the description
corresponding to the sample being analyzed, after the individual sample analysis is finished
and its data is reported into the coordinator.
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Sample description file

Look in: |~ Coordinator w | ¢ T e M-
) @ Samplebescrz, csy
L "'5- |z_'a] SampleDescr3.csy
My Recent @ SampleDescrS, csy
Documents I|z_|a] SampleDescra, csy
A7 Select
| '@ Sampleln elec
Desktop I-E_LISE‘""F"ED' Open
Print
o Edit
J B Edit with Makepad++
' 3
My Documents Open With
k| Compare To
,il gt:umpare...
WinZip ]
5,8
Picarro Send To k
CEDS052 .
e T =
‘n‘] File narne: Copy v |
= =i
My Metwark  Files of type:|  Create Shorkcut e file [ csv) v
Delete T —
Rename
Properties

Step 11: You can edit and re-load the sample description file at any time during analysis in
case the sample descriptions need to be modified. You can edit the description for each
sample sequence on this document as long as the sequence is still running and samples are
being analyzed. Once the sequence ends, however, the sample description cannot be
changed from the coordinator window. If the sample description need to be changed after
the sample analysis is finished, the user can introduce those changes directly into the
results file.

To edit and re-load the sample description file at any time during analysis press the “load
sample descriptions” button again, then right-click on the SampleDescr.csv file and select
“Edit with Notepad++".

Once the sample description file is open, introduce the edits you desire, save the file and
close it, and then double click on its icon in the “Sample description file” open window.

The output results file is generated in .CSV format and is saved in the directory
C:\Picarro\lsotopicData
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