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What Is an Air FROG? 

The Air FROG-400™ is a portable gas analysis sys-

tem for measuring volatile organic compounds 

(VOCs) in air samples. VOCs like fuel products, 

paint solvents, and chlorinated cleaning com-

pounds can be detected directly from the air and 

identified.  Even though the Air FROG weighs  

less than 5 pounds (2 kilograms), it is a full GC 

system with a thermal desorption trap for sample 

collection and injection, a gas chromatography 

(GC) column for analyte separation, and a pho-

toionization detector. 

Please dig into the manual to get some operating 

instruction, but don’t be afraid to jump right in 

and try sniffing some air.  The only warnings are: 

do not suck in any liquids or solids (e.g., dust) 

and avoid sniffing high concentrations. If the 

smell is strong, the Air FROG will probably be 

overwhelmed. 

We hope that this helps you achieve the full de-

gree of enjoyment our instrument can provide. 

Sincerely,   Defiant Technologies 
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           Air samples go in here 

No liquid or dirt allowed 



                                                Air FROG-400TM User’s Manual  

5 

HANDLING INSTRUCTIONS 

PRECAUTIONS 

The Air FROG-400TM is a robust, portable instrument, which can be 

operated in a lab setting or in the field. This instrument can be 

damaged if the unit is mishandled. The following precautions are 

given to ensure correct handling of the instrument.  

• DO NOT pull liquid into the sample port.  While most frogs 

like water, the Air FROG does not.   

• DO NOT get solids in the sample port.  This frog does not  

eat solid food.  If you are working in a dusty environment, use 

a syringe filter on the sample inlet.  

• DO store in a clean and dry location.  If there are lots of 

solvents in the storage location, they will passively load the 

Air FROG and take some time to go away. 

• DO keep the system calibrated.  We tried to make the 

system easy to calibrate.  It is important for optimum 

performance when accuracy matters.  You should test the Air 

FROG against a sample with known compounds at least once 

before every day of testing to see if there are any problems.  
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Chemical  

Detection Range 
Vinyl Chloride 

(MW 62.5) 

2-Methyl  

Naphthalene  

(MW 142.2) 

Boiling Point @ 1 atm -13.3 oC 244.7 oC 

Vapor Pressure @ 25 
oC 2980 mmHg 0.067 mmHg 

Instrument Specifications 
PID Lamp  10.6 eV energy 
GC Column  5.2 meter 
Weight  2.6 pounds (1.2 kg) 
Dimensions  3.5 x 3.5 x 13 inches (9 x 9 x 33cm) 
Battery Duration:  Ten hours between recharge 
External Power  90-240 AC, 50-60 Hz, 12 VDC 
Carrier Gas  Scrubbed ambient air 
Interface:  Standard RS-232 port and Bluetooth® 

A few specs to end speculation 
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Air FROG-400TM 

COMMONLY USED ACRONYMS 

PC: Preconcentrator (thermal desorption collector/injector) 

PID: Photo Ionization Detector 

GC: Gas Chromatography 

VOCs: Volatile Organic Compounds 

BTEX: Benzene, Toluene, Ethylbenzene, Xylenes 

EllvinTM: Defiant’s Chromatography Software 
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1.1 MANUAL OVERVIEW  

SECTION 1: GETTING TO KNOW THE  

AIR FROG-400™  

 

This Air FROG-400TM manual uses what we hope is a logical 

approach to setting up and using the instrument. This manual 

includes the following: 

• An overview of the Air FROG-400TM operation, components, 

and features.  

• Diagrams illustrating the flow of a sample during loading, 

collection, analysis, and back flush cleaning. 

• Instructions for using the chromatography software 

(EllvinTM). 

• Detailed procedures for using the Air FROG-400TM. 

• Instructions for calibrating the instrument. 

• Routine maintenance information. 

• Troubleshooting information. 

 

We have tried to avoid making the sections repetitive, but we 

realize there will be some skipping around sections by the reader.   

Where possible, there will be references to previous or future 

sections where a critical issue is discussed. 
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1.2 OPERATIONS OVERVIEW 

The Air FROG-400TM instrument analyzes air samples for volatile 

organic compounds (VOCs). When it is properly calibrated, the Air 

FROG-400TM will identify the analytes in a sample and determine 

their concentrations. It performs this task by collecting the 

analytes in an air sample and injecting them into a long capillary 

passage, or gas chromatography (GC) column. This GC column 

separates the compounds in the analyte mixture. As the separated 

analytes emerge from the column, they pass over a detector and a 

signal is created. This signal is measured and displayed on the Air 

FROG-400TM display screen or in Defiant’s Ellvin Software. The 

time between when the sample is injected into the GC column and 

when it emerges is used to identify the analyte (retention time).  

The magnitude of the detector signal is used to determine the 

concentration of the analyte in the air sample. 

 

The analytes are injected into the GC column using a heated 

sample trap or  thermal desorption trap.  Air flows over a sorbent 

material and VOCs in the air are collected. Collection typically 

takes about one minute. The sorbent is then heated to release the 

sample in one, short concentrated pulse. The sorbent material is a 

porous glass structure that can collect and release samples tens of 

thousands of times. The heater that the sorbent is placed on is a 

micro hotplate that is about the size of your smallest fingernail. 

This allows it to heat rapidly, causing a sharp release of the 

analyte. This micro-heater with the sorbent material is referred to 

as a preconcentrator (PC). 
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The detector in the Air FROG-400TM is a photoionization detector 

(PID) with a 10.6 eV lamp. Compounds with an ionization potential 

below 10.6 eV will be ionized. These ionized compounds will be 

detected with an electrometer (i.e. a high-gain amplifier) in the 

PID. Many common compounds can be ionized at 10.6 eV. 

 

Organic compounds like fuel components (benzene, toluene and 

xylenes) can be ionized with the Air FROG’s PID.  Solvents like dry 

cleaning fluids and paint thinners can also be detected. Com-

pounds like methanol, methylene chloride, and water cannot be 

ionized with the 10.6 eV lamp and the Air FROG is therefore blind 

to them. Refer to the back of this manual for a useful, but hardly 

comprehensive, list of the compounds that can be detected with 

the FROG’s PID. 

 

Finally, it should be mentioned that the PID  is a highly sensitive 

detector.  It is more sensitive to compounds than flame ionization 

detectors and thermal conductivity detectors. This sensitive detec-

tor, when combined with the sample preconcentrator, allows the 

Air FROG to detect molecules, like benzene, in concentrations of a 

single parts per billion (ppb).  The sensitivity can also cause the 

instrument signal to saturate when concentrations are high. Clear-

ing the instrument of excess analytes is discussed later in this man-

ual. If the smell of the VOCs you are analyzing is overwhelming to 

your nose, you may want to shorten the collection time and/or 

dilute the sample.  

 

If you feel a little lost, take a look at our webpage for a few helpful 

videos and application guides:   www.defiant-tech.com or contact 

us by e-mail or phone: support@defiant-tech.com  or (505) 999-

5880. 
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SECTION 2: COMPONENTS AND SYSTEMS  

This is a portable gas chromatography system that pulls samples 

from the air for analysis. This system can determine the 

composition and concentration of contaminants in the air sample. 

Air samples are pulled into the Air FROG through the fitting at the 

front of the unit. This connection uses a common 1/16” two-part 

ferrule system, such as the Swagelok® fitting. So, the sample port 

can be connected to a sample stream many different ways. A 

short, green transfer line and a wand are provided with the unit.  

However, samples can be drawn directly into the sample port 

without a transfer line.  

In dusty environments, it is recommended that a PTFE syringe 

filter be used to avoid pulling particles into the system. 

Elastomeric tubing (ex: silicone, latex, or urethane tubing) should 

be avoided for the sample collection line since this material can 

trap VOCs. PTFE or PEEK tubing is preferred for the sample 

transfer line. 

Gas that flows through the GC column with the analyte is referred 

to as the carrier gas. The Air FROG™ uses ambient air as a carrier 

gas. The carrier gas air enters through the female luer lock fitting 

on the left side of the Air FROG-400™.  This air passes through an 

internal scrubber to remove volatile organic compounds and 

humidity that may interfere with the sample analysis.  

  

2.1. PARTS AND PORTS ON THE AIR FROG-400™ 
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BATTERY COVER 

KEY 
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SYRINGE FILTER 
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Figure 2.1-1: Features on the Air FROG-400TM 
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The Air FROG-400™ is powered by two lithium ion batteries in the 

tail of the instrument.  A key in the bottom plate must be installed 

for the system to run on batteries. This key is also the access point 

for charging the battery. The battery charger can simultaneously 

charge the battery and power the unit when it is connected. 

The Air FROG can also run on external 12 VDC power.  The same 

power supply that is used with the charger can also plug into the 

power port on the right side of the unit and provide the 12 VDC.  

Plugging into the power port, however, will not charge the 

batteries. An adapter can also be purchased that will allow the Air 

FROG to run off of a 12 VDC car battery through a cigarette lighter. 

Sliding the power switch up will power the Air FROG and the 

display will light up. The toggle switch on the top of the unit by the 

display is used to initiate a run and scroll through the data at the 

end of a run.  Pressing the toggle on the right side will start a run. 

At the end of a run, the results can be scrolled through by pressing 

the right side of the toggle.  You can scroll backwards through the 

results by pressing the left side of the toggle button. 

Chromatography data from all of the tests run on the Air FROG-

400™ are stored on the micro-SD card. Data can be retrieved and 

viewed by removing the card and inserting it into a card slot on a 

computer.  A micro-SD to USB adapter is provided with the unit. 

The data must be imported into the Ellvin™ chromatography 

software for viewing. (See Section 4.5). 

Data analysis and calibrations are performed using the Ellvin™ 

chromatography software. This software will allow you to 

determine analyte concentrations and identities, set the operating 

parameters of the Air FROG, load calibrations,  view data in real-

time, and diagnose problems. 

Section 2: Components and Systems Continued 
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Figure 2.1-2: Features on the Air FROG-400TM 

DATA PORT 
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2.2. AIR FROG-400™ GAS ANALYSIS SYSTEM  

The flow path in the Air FROG-400™  gas module is illustrated in 

Figure 2.2-1. A small pump pulls air through the system. Four 

valves direct the air around the intended path for sample 

collection, sample analysis, and GC backflush cleaning. There are 

two air scrubbers in the system; one scrubber cleans and dries 

ambient air for the analysis cycle and the other scrubber cleans 

and dries the air used for the backflush cycle. These scrubbers use 

activated charcoal to remove VOCs from the ambient air and 

molecular sieves to remove humidity.  A sorbent material on the 

PC captures VOCs from the sample air and the GC separates the 

analytes in the sample.  The PID ionizes the analytes and captures 

the ions to produce a signal for analysis. 

 

 

Section 2: Systems and Components Continued 

Figure 2.2-1: The Gas Module Flow System 

SAMPLE IN

EXHAUST

BYPASS LINE

MICRO-GC

PC PUMP

BYPASS
VALVE

AIR FROG GAS ANALYSIS MODULE

PID

 CARRIER
     GAS
SCRUBBER

SAMPLE
 VALVE

AIR
 IN

AIR
 IN

BACKFLUSH
SCRUBBER

GC/PID
VALVE

CARRIER
GAS VALVE

PRESSURE GAGE

VENT ORIFICE



                                                Air FROG-400TM User’s Manual  

19 

Figure 2.3-1: Collect Cycle of the Gas Module 

2.3. GAS FLOW DIAGRAMS  

2.3.1. SAMPLE COLLECTION 

During the sample collection phase, the valves direct flow through 

the gas module along the paths indicated in Figure 2.3-1 (black 

arrows). The valve to the carrier gas scrubber is closed and the 

sample valve is open to let sample air flow over the PC. The by-

pass valve is also open to route the sample air directly to the 

pump for a higher sample collection flow rate.  During the sample 

collection cycle, the majority of the flow comes through the sam-

ple inlet and over the PC (thick, black arrow in Figure 2.3-1). In 

addition, a small amount of air flows through the Backflush Scrub-

ber, backwards over the PID, and through the GC (thin, black ar-

row in Figure 2.3-1). This scrubbed air bleed prevents VOCs from 

accumulating in the detector when there is no carrier gas flow. 

This flow is limited by the natural restriction provided by the GC.  

The flow rate during collection is nominally around 150 mL/min, 

but it will be affected by the length of the sample line and the 

speed of the pump.  The pump speed can be adjusted in ELLVIN’s 

FROG Doctor which is discussed in Section 7.1. 2. 
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Figure 2.3-2: Analysis Cycle of the Gas Module 

The heavy black line in Figure 2.3-2 shows the flow path during 

the GC analysis cycle. Air is pulled in through the Carrier Gas Inlet 

port on the left side of the Air FROG (see Figure 2.1-1) and then  

cleaned in the Carrier Gas Scrubber. From there, it passes over 

the PC, through the GC, and onto the PID before exiting through 

the pump. 

It is during the analysis cycle that the PID produces the chromato-

gram displayed in the ELLVIN™ software. The VOCs that were col-

lected on the preconcentrator(PC) during the collection cycle are 

released in a sharp pulse at the beginning of the analysis cycle.  

As the carrier gas moves through the GC column, the VOCs sepa-

rate into like compounds based on how they interact with the 

coating on the inside wall of the column. The GC coating, or sta-

tionary phase, in the Air FROG is a polydimethyl siloxane. This 

coating will separate compounds by their vapor pressure, but the 

polarity of the compound will have an effect on the separation.  

In general, compounds with a higher vapor pressure will emerge 

first from the GC column and lower vapor pressure compounds 

will come out last.  Changing the temperature profile of the  

Section 2: Systems and Components Continued 

2.3.2. SAMPLE ANALYSIS 
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2.3.3. BACKFLUSH OF THE GC COLUMN 

column alters the separation between compounds and so does 

the carrier gas flow rate. Typically, the carrier gas flow rate is be-

tween 1.0 and 1.2 mL/min. This flow rate can be slowed for a 

better separation or sped up for faster analysis.  Altering the carri-

er gas flowrate in the analysis is discussed in Section 7.1. 

Figure 2.3-3: Backflush Cycle of the Gas Module 

When the focus of an investigation is on more volatile com-

pounds, like benzene or trichloroethylene, the Air FROG-400™ 

can reverse the flow in the column to remove any remaining ana-

lytes with lower vapor pressures. Not only can this shorten an 

analysis run, but it can also reduce contamination on the PID lens. 

The heavy black line in Figure 2.3-3 shows the flow path during 

the GC backflush cycle. Air is pulled in through a small air scrub-

ber (Backflush Scrubber) inside the Air FROG, then over the PID, 

and through the GC. Air flowing backwards through the GC will 

sweep out analytes that remain in the  GC when the analysis is 

terminated. Heating the GC will speed-up this removal process, 
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problem are discussed further in Section 4.2 and Section 7.3. 
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SECTION 3: ELLVIN™ CHROMATOGRAPHY 

SOFTWARE                

3.1. LOADING THE SOFTWARE AND CONNECTING TO THE AIR 
FROG-400™ 

The EllvinTM Software  is provided on a thumb drive that is typically 

found inside the pouch on the lid where this manual was located.  

Ellvin™ runs on Windows® systems that are Version XP or newer.  If 

you insert the thumb drive in a computer and open the files in Ex-

plorer, you  will see files similar to these: 

By double left clicking on setup.exe, the Ellvin™ software will be 

loaded on your computer along with support documentation.  If 

you do not have administrator privileges on your computer, you 

may have to contact your computer department to get the soft-

ware loaded.   

The Air FROG™ connects to the computer through a special USB 

cable.  Newer computers have the driver software for this cable, 

but older computers may not. The drivers for the cable can be 

found in the USBtoSerialDrivers folder on the software thumb 

drive.  
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The contents of  USBtoSerialDrivers folder  looks similar to this:  

Running the  executable file CDM 2.04.06.exe will load the drivers 

on your computer, allowing your computer to recognize the cable 

and connect to the Air FROG-400™. Once again, you may need to 

get administrator privileges to load the driver software on your 

computer. So, do not let the computer department staff escape 

before this task is completed. 

Once the software is loaded and the driver is installed, the USB 

cable can be plugged into the computer. The computer should 

send a message that a new device (the cable) is ready.  Next, plug 

the stereo plug on the cable into the Data Port on the Air FROGTM 

and make sure that the Serial/Bluetooth Selector Switch is in the 

down position (see Figure 3.1-1).  Communication with the FROG 

in Ellvin™ is presented in Section 3.2. 

Figure 3.1-1: Data Line to the Air FROG-400TM 

Serial Data Line Connected 

Serial/Bluetooth Selector Switch  



 Air FROG-400TM User’s Manual  

24 

3.2. OVERVIEW OF ELLVIN™   

 The EllvinTM software  has four windows that are accessed with 

tabs when the software is open. 

 

 

• Live Data Window: This is the default window for EllvinTM. In 

the Live Data window, EllvinTM creates a chromatogram from 

sample analysis data. The data source may be: 

a. From a live run as the data is created by the instrument. 

b. From sample data previously recorded on the 

instrument’s SD card, then imported to Ellvin™. 

• Analyze Window: In this window, EllvinTM retrieves analysis 

data that was previously stored on a computer and creates a 

chromatogram. In the Analyze window, the user can examine 

chromatograms closely, integrate chromatogram peaks, and 

export data to Excel. 

• Calibration Window: In this window, Ellvin™ uses analysis data 

from chemical standards to create a FROG calibration file. 

• Settings Window: In this window, Ellvin™ manages the settings 

for operation of the FROG. The settings define temperature 

and duration parameters for various phases of the 

instrument’s collection and analysis cycle. 

In both the Live Data window and the Settings window there is a  

button called Frog Doctor. If the computer is connected to a 

powered up Air FROG-400™ , Frog Doctor will activate a small pop

-up window that allows the computer to energize pumps and 

valves on the instrument. Frog Doctor will be discussed in Section 

6.1.  

Window Tabs in EllvinTM
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Communicating with the Air FROG™ through Ellvin™ 

Ellvin is launched by double left clicking on the FROG logo in the 

Windows® start menu under the Defiant Technologies app listing.  

With the instrument powered up and the serial data line connect-

ed (discussed in Section  3.1),  a single left click on the PORT select  

arrow will show a list of the COM ports  that are available on the 

computer. Some of these ports may be inactive, but one will con-

nect with the Air FROGTM.  There is no harm in selecting the wrong 

COM port with a left click on the mouse button.  

When you click on the correct COM port, a green flag will appear 

in the lower left corner of Ellvin™ and the serial number of the 

FROG will appear near the same area. 

Serial Number 

Green Connected Flag 

Once the green flag appears, Ellvin™  is communi-

cating with the Air FROG. A green highlighted area 

in the lower, middle part of the screen shows the 

GC temperature as it slowly fluctuates. The Air 

FROG-400 can now be controlled through the Ellvin software. 

When ready, a Run command can be  

started by left clicking the play button 

along the top bar of Ellvin™. 
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3.3. OPERATING AN AIR FROG-400™ IN  ELLVIN™   

3.3.1. ELLVIN™ LIVE DATA WINDOW 

The previous section described how to load Ellvin™ and connect to 

the Air FROG-400™. You are now able to begin an analysis run and 

see the data in the Live Data window. Left click on the play button 

to begin collecting an air sample for 

analysis. You might be tempted to hold a 

marker or some other smelly item in 

front of the instrument for it’s maiden run, but hold back that 

temptation for now; just sample room air. As the system runs, a 

red line appears that shows the data from the PID. The vertical 

pink stripes show when the PC is hot, and the purple line is the GC 

temperature. The vertical blue lines will only appear if there is a 

calibration loaded in Ellvin’s calibration window. An example of the 

Live Data window during a run  is shown in Figure 3.3-1.  Com-

ments can be added in the white box at the bottom of the window 

as a reminder of the circumstances of the run.  A file name appears 

in the top box for future reference of the data. 

Figure 3.3-1: Live Data in Ellvin™ during a run 

PID Data 

PC On 

GC Temperature 

Analyte Elution times 

from Calibration Data 

Add  Comments Here 

File Name and Location 
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At anytime, the run can be interrupted 

by clicking on the stop sign. The run will 

continue to its conclusion unless the 

stop sign is clicked a second time to 

completely halt the run. 

Data is graphed in real-time on the screen, and it 

is also presented numerically in the table on the 

right. This data can be graphed at any time by 

clicking on the checkbox next to the data name. 

The scale on the right side of the graph will 

change to match the data that is plotted. 

You can zoom in and out on a point in the chroma-

togram by clicking on a point with your computer 

mouse and rolling the mouse scroll button for-

ward (zoom in) and backward (zoom out). You can 

also click on the magnifying glass 

(upper left corner) and drag a box over the area to 

be magnified. Double clicking on the magnifying 

glass will restore the window to full screen. The cursor crosshairs 

(red crosshairs in the upper left corner) 

allow you to select a point in the chromatogram  and read the data 

position (X,Y position) in a box at the bottom of the screen. With a 

little playing, the operation of these tools will become apparent. 

One useful tool that might get overlooked is the axis 

tool that appears when a screen is zoomed in. The ar-

rows allow the screen to be panned left, right, up, and 

down. The small resume button lets that axis return to 

the original full scale without affecting the other axis.  

This can be handy when some of the data goes off-

scale or when some peaks become very large compared 

to others. 

Resume  Pan 

Cursor position data 
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Section 3: Overview of Ellvin™  Continued 

3.3.2. INSTRUMENT SETTINGS WINDOW 

The Settings window allows the temperature profile for the GC 

column to be changed to improve the analyte separation and run 

times. An example settings window is shown in Figure 3.3-2. Typi-

cally, the initial temperature (Ct) will be the coolest temperature. 

This improves the separation of more volatile compounds. Then, 

the temperature is increased to a higher temperature (Ht) to help 

the less volatile compounds exit the column faster. The time at the 

cooler temperature (Ta), time to ramp to the higher temperature 

(Tb), and time at the higher temperature (Tc) can be changed as 

well. In the example in Figure 3.3-2, the GC is held at 60°C (Ct) for 

310 seconds (Ta), then the temperature is increased to 100°C(Ht) 

over 90 seconds (Tb). The temperature is then held at 100°C (Ht) 

for 100 seconds (Tc). The temperature units are in degrees Celsius. 

The parameters Td, Te, and Et are related to the backflush feature, 

and will not be discussed at this time. They will be explained in 

Section 4.2.  

Data in the Settings window are the current parameters on the Air 

FROGTM . No numbers will appear if Ellvin™ is not communicating 

with an instrument. If changes are typed into the box adjacent to a 

Figure 3.3-2: Settings Data in Ellvin™ 

Alter settings by typing in these 

boxes. 
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parameter, the SET button must be clicked to send the change to 

the instrument. 

COLLECT is the length of time a sample is collected from the air 

before an analysis begins.  In general, the sample is collected for 

60 seconds, but in areas with high concentrations, this time might 

be shortened. Longer collect times can improve the instrument 

sensitivity. However, this effect is limited because the PC collection 

will reach a point of equilibrium with the air being sampled.   

The CLEAN parameter is related to auto pressure adjustments, and 

it will be discussed in section 7.1.  

FIRE is the length of time a PC is energized, and it should generally 

be left at 6 seconds. A summary of the settings parameters is pro-

vided in Table 3.3-1 for future reference. 

 

 

 

 

Send run parameter data to instrument 
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    Table 3.3.1 Description of Settings 

Settings Description 

Ta Hold time at lower GC temperature (seconds) 

Tb Ramp time from GC cold to GC hot temperature  (sec) 

Tc Hold time at hot GC temperature (seconds) 

Ct 

Initial cold GC temperature (oC)  

NOTE: This temperature must be greater than the 

ambient conditions. 

Ht Final hot GC temperature (oC) 

COLLECT 
Collection time of VOCs onto PC (seconds) 

This corresponds to the sparge time. 

CLEAN 

PC heating time for cleaning. Also a switch for auto 

pressure tracking. For clean greater than 5 seconds, 

auto pressure adjust is enabled. 

PRESETTLE Time PC cools after cleaning (seconds) 

SETTLE 
Time allowed for pressure to stabilize before PC 

FIRE (seconds) for GC analysis 

FIRE Time PC is Heated to Release VOCs (seconds) 

Section 3: Overview of Ellvin™  Continued 
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3.3.2. ELLVIN™ INSTRUMENT SETTINGS WINDOW CONTINUED 

At the top left of the Settings window there is a path that shows 

where chromatogram data will be stored during a run. This can be 

changed to any location desired, but it is probably best to accept 

the default. The line below this shows where autorun sequences 

are stored for calibrations, but this will only work if a BASS-100™ 

gas diluter is available (see Appendix I). 

 

 

 

 

 

The integration behavior tool functions are at the top right of the 

Settings menu. These functions will be discussed later, but if you 

find strange behaviors when integrating, you may see if these 

boxes were accidently checked. 
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Section 3: Overview of Ellvin™  Continued 

3.3.3. RETRIEVING AND ANALYZING DATA 

The Analyze window can be used without being connected to an 

instrument. This window is used to analyze the chromatograms 

that were created by the Air FROG-400™ during a run while con-

nected to a computer. Figure  3.3-3 shows an example of the ana-

lyze window with a chromatogram displayed for analysis.  

Data files are accessed through the OPEN button at the top of the 

screen.  By clicking on OPEN, a file explorer will open and let you 

navigate to the location of your 

files. The default is in your com-

puter Documents folder  in a 

subfolder called EllvinData. In 

EllvinData, a separate folder is 

created for every day that data 

is collected.   

By left clicking once on the data files, a small preview window is 

opened  that shows the chromatogram, run parameters and any 

notes that were written for the run.  

Figure 3.3-3: Data Displayed in Ellvin™ Analyze 
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If you are not in the Analyze window, opening a file will automati-

cally move Ellvin™ to the Analyze window. Multiple tasks can be 

performed in Analyze once the data is opened. The simplest opera-

tion is to click on Auto Analyze and let Ellvin™ find peaks for you.  

This is a quick way to assess the data in terms of the retention time 

of the peaks, the height, and area of the peaks. The concentrations 

and compound identities will not appear without a calibration. 

Results from an Auto Analysis on a chromatogram 

When peaks overlap, or to be more precise, when compounds co-

elute, the shared area of the peaks in integration is partitioned by 

drawing a vertical line to the baseline of 

the integration. This is illustrated in the 

figure to the right as the orange line be-

tween the peaks at 3 and 4.   
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Section 3: Overview of Ellvin™  Continued 

There are other features in the Analyze window that should be 

explored. The table on the right side, labeled Chromatogram, will 

allow other run data to be graphed. For example, the pump pres-

sure on an absolute scale, the GC temperature, and the humidity 

at the exhaust of the gas module can all be graphed in the chro-

matogram. The transfer line temperature is actually the tempera-

ture in the case near the preconcentrator. In Chart Data, some of 

the plotted information can be turned off for a less cluttered view.  

 

You can also integrate the data by hand using the integration tools 

shown in the upper left corner of the ana-

lyze window. Integration Tool 1 lets the 

user determine the baseline for integra-

tion, and Tool 2 snaps to the data line at 

the beginning and end of the integration interval. Examples of in-

tegrations are shown here: 

Tool 1          Tool 2 

It should be recognized that when the instrument runs in stand-

alone mode (without a computer), it will only be using its tiny mi-

croprocessor brain to perform the integration. The integration 

routines in the microprocessor largely mimic the routines used in 

Ellvin’s Auto Analyze routine. So the instrument results will closely 

match the Auto Analyze results. If the peaks in the chromatogram 

are integrated by hand, the integrations may not match the 

FROG’s microprocessor integrations. 
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If a calibration file is loaded in Ellvin™, the concentrations will ap-

pear in the integration data table.  Creating a simple one-point 

calibration is covered in the next section. Retrieving and analyzing 

data from the micro-SD card in the Air FROG™ is discussed in  Sec-

tion 4.5. 

View Report 

Export Report 

These are the same parameters that were used in the Settings ta-

ble at the time of the run. The serial number, AIR_FROG-0005 indi-

cates  which unit was used to create the data. 

Just beneath the “Notes” line is a string of information that lists 

the run parameters that were used when the data file was created. 

In the lower, right corner of the Analyze screen is another useful 

button - View Report.  Clicking on this button will create a report 

of the analysis that was performed on the chromatography data.  

This data can be exported to a PDF file format, an Excel spread-

sheet, or a Word document for future compilation with other test 

results. A sketch of the chromatogram with the integration lines 

and the results will appear in the file. 
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3.3.4. CREATING A SINGLE POINT CALIBRATION 

Section 3: Overview of Ellvin™  Continued 

A standard practice is to perform a 5-point calibration over the 

concentration range of interest for test samples. In many situa-

tions though, a single calibration point at a known action level may 

suffice. Performing a single point calibration is simple, and it is il-

lustrative of the steps needed to perform a multipoint calibration. 

With Ellvin™ open, the first step will be to create a list of the com-

pounds that will be included in the calibration. In Ellvin’s calibra-

tion window, there is an icon on the right that looks like a notepad. 

Clicking on the notepad will open a file explorer window with a 

place to enter a name for the calibration. After you have entered a 

name and hit save, you can begin adding the names of the com-

pounds in the calibration 

by first clicking on the 

new analyte icon. 

The alias is the name that 

will appear on the Air 

FROG’s display when the 

compound is identified 

and can only be five letters long. The time window is the variation 

in retention time that is acceptable for compound identification.  

Continue adding compounds to the list until all of analytes are en-

tered. The order is not important. 
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The next step is to run a sample on the Air FROG-400™ that has 

the chemicals of interest at known concentrations. Techniques to 

run a sample are presented in Section 4. Section 5 discusses ways 

to generate a  gas standard. For now, assume that you have run a 

standard with benzene, toluene, ethyl benzene, and xylenes (BTEX) 

in an air sample at 16 ppbv (i.e., 16 nano-liters per liter). The data 

that is generated will look similar to the data shown in Figure 3.3-4 

when it is opened in Ellvin™. The person who makes the standard 

usually determines which compound corresponds to which peak, 

or the order of elution. With Defiant’s standard, non-polar, GC col-

umn, BTEX elutes in the order benzene, toluene, ethylbenzene, 

para and meta-xylene (these two overlap) and then ortho-xylene 

(Figure 3.3-4) 

You can integrate the data manually with the tools described in 

Section 3.3.3, or you can use the Auto Analyze feature, and let 

Ellvin™  do the work. For this example, we used Auto Analyze and 

the results are in Figure 3.3.5. Resulting peak heights and areas of 

the peaks are in the lower right table.  

Figure 3.3-4: Data Displayed in Ellvin™ Analyze 

Auto Analyze 
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3.3.4. CREATING A SINGLE POINT CALIBRATION (CONT.) 

Figure 3.3-4: Results from Ellvin™ Auto Analyze 

Each of the peaks must now be linked to the corresponding com-

pound in the calibration standard. This is done by clicking on the 

drop down arrow and selecting the compound name for each peak 

number. After the peaks are 

named, you can add the concen-

tration values in the concentration 

column by clicking in the box and 

typing the number. The completed table looks like this: 

Since para and meta xylene 

elute at the same time, 

Peak 4 has double the con-

centration of the other peaks. 

The final step is to select all of the data and move it to the calibra-

tion window. To select all of the peaks, hold down the shift key and 

left-click on the last peak of the series of peaks. The peaks can also 

be selected one at a time with a 

left mouse click. To move the 

selected data to the calibration 

window, right-click in the table 

and choose the “Selected rows” option.  

Section 3: Overview of Ellvin™  Continued 
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A window will pop up to confirm the data 

transfer to the calibration window. Click 

“Yes” to complete the transfer of the se-

lected peaks. 

The single point calibration data is now in the Calibration window 

(Figure 3.3-5). Ellvin™ performs a curve fit on the data for each 

peak. Since there is only one concentration data point for each ana-

lyte, Ellvin™ chooses the zero intercept as  the second point.  

 

 

 

The calibration file can be edited before downloading  to the instru-

ment. Double left-clicking on the analyte name will open the 

“Analyte Properties” window. This window allows you to edit the 

analyte alias or retention time window width. To edit the concen-

tration of a peak, left-click  in the “Concentration” box of the peak 

table (Figure 3.3-5) and type in the correct concentration.  

With the calibration file completed, Ellvin™ will predict BTEX con-

centrations for other chromatographic data. It will only perform a 

linear analysis since there was just one data point for each analyte. 

In “Curve Fit Options”, Peak Height or Area can be chosen. The Air 

FROG™ instrument will only use peak height to determine concen-

trations. It can use quadric data fits if that was the option chosen in 

the calibration window for an analyte. To load the calibration file 

onto the Air FROGTM, click the DOWNLOAD CALIBRATION TO DE-

VICE button (Figure 3.3-5).  

Figure 3.3-5: Single Point Calibration Results 

DOWNLOAD CALIBRATION TO DEVICE  

CONCENTRATION 
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Section 3: Overview of Ellvin™  Continued 

Having a calibration based on a known standard is needed to de-

termine the concentration of unknown samples. However, useful 

information can be obtained even when the composition of the 

calibrant is not known. For instance, if you are monitoring the 

effectiveness of a remediation effort, you can run a sample from 

the area and assign a arbitrary concentration of 100 to the peaks in 

the chromatogram.  The percentage change of the contaminants  

can then be tracked with the tests as a cleanup is underway. The 

extent and level of contamination can also be related to a single 

point in the field that is perhaps better characterized with labora-

tory results. It is this type of survey work that may be the most 

important application of the Air FROG-400™. 

To gain familiarity with the Air FROG-400™ and the Ellvin™ soft-

ware, it can be instructive to run a simple test on a sample.  The 

source of this sample could be a marker or a stain remover. For 

this illustration, however, we will look at vapors from a fuel tank.   

Fuel Tank Sample Run 

• The first steps are to start the Air FROG, 

connect Ellvin, and begin a run sampling 

room air.  

• While the run is underway take an emp-

ty water bottle and pump it a couple 

of times near the fill port of a car gas 

tank.  

• Finally, start a second run on the Air 

FROG and let the unit sniff from the 

fuel tainted bottle for a few seconds. 

It will be useful to watch the COLLECT 

countdown timer to avoid a long ex-

posure time. 
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At this point you have a sample run that can be used as a refer-

ence point for other tests. The next steps in this exercise will be to: 

• Create an analyte list in Ellvin’s Calibration window. 

• Open the sample run file in the Analyze window and assign a 

analyte name to each peak. For this exercise it does not matter 

if you choose the right name, but the retention time and peak 

shape should give a hint to the identity. 

• Finally, highlight all of the peaks in the table and transfer the 

data to the Calibration window. 

In the Calibration window, a concentration of 100 can be assigned 

to each analyte as an arbitrary reference. This then creates a cali-

bration of sorts that can be used as a reference for other samples. 

Another sample 

run now shows 

analyte and 

relative concen-

trations in the 

Analyze win-

dow. 
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SECTION 4: FIELD AND LAB ANALYSIS PROCEDURES 

4.1. FUNDAMENTALS OF SAMPLE COLLECTION 

The Air FROG-400™ is designed to take samples directly from the 

air and perform an analysis in the field.  For the best results there 

are a few rules that should be followed. First, any line connected to 

the inlet of the Air FROG™ should be clean and not absorb the 

chemicals you are trying to detect. For this reason, we suggest us-

ing new polyether ether ketone (PEEK) or polytetrafluoroethylene 

(PTFE) tubing. Try to use the lines provided with the unit, and avoid 

any piece of tubing that you can crush between your fingers. 

Second, you should not pull in solids or liquids into the instrument. 

A PTFE syringe filter can be used on the inlet to prevent small parti-

cles from entering the sample inlet valve and causing a leak. Third, 

the sample tube and connections that are used in running tests 

should closely resemble the sample tube and connections that are 

used in the calibration. For example, if a long inlet line and a filter is 

used in gathering field samples, then it is a good idea to use the 

same long line and a filter in calibrating the instrument. The Air 

FROG™ typically collects a sample at about 150 mL/min.  If this flow 

rate becomes slower, due to a longer line, during calibration, the 

test results will be suspect.  

You can use Tedlar® sample bags or an equivalent, but there will 

likely be stray peaks that are from contamination in the bags. Ted-

lar® bags are also permeable. This can lead to lower concentrations 

of analyte compared with direct sampling. However, using a Ted-

lar® bag is a time honored practice and 3/16” adapter is provided 

with the Air FROG for connecting a gas sample bag to the instru-

ment. 
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The sample inlet is a standard 1/16” 

Swagelok® port (or equivalent). So, adapting 

to an existing plumbing system should be 

simple. Some of the options for pulling an 

air sample into the Air FROG-400™ are 

shown here.  One adapter that is included 

with the Air FROG is 

a 1/16” Swagelok® 

union to a luer con-

nector.  This allows 

a syringe filter to be connected directly to 

the sample inlet to prevent particles from 

entering the unit. We usually provide 1” 

diameter PTFE filters with a 0.45-micron 

pore size.  

Defiant Technologies also includes a half-meter long PEEK tube 

with a passivated sample wand to aid in 

sample collection.  An adapter is provided 

that makes it possible to connect a syringe 

filter to the end of the 1/8” diameter 

probe tip.  

Finally, there is an adapter that allows the 

PEEK transfer line to be connected directly 

to Tedlar® sam-

ple bags. Sec-

tion 5.1 discuss-

es how calibra-

tions can be 

performed with these sample bags.  

Part numbers for all of these items are 

included in the back of this manual for 

ordering replacement parts.   
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Section 4: Field and Lab Analysis Procedures Continued  

4.2. RUNNING AN AIR SAMPLE ANALYSIS 

The typical collection time is 60 seconds. With a collection sample 

rate of 150 mL/min, that would mean the sample volume is 150 

mL. Accordingly, a 1 liter sample bag could be analyzed 6 times.  In 

practice, however, the bag should be sampled a couple of times to 

fill the transfer line and let the plumbing come to equilibrium with 

the analytes in the sample.  

Sixty seconds is only a suggested collection time. Shorter times can 

be used if higher concentrations are encountered.  It is also possi-

ble to collect at a lower flow rate by slowing the pump during col-

lection (more on this in Section 6.1) or using a more restrictive 

transfer line. The provided transfer line is 0.030” ID, but this 1/16” 

OD PEEK tubing is available in sizes from 0.005” ID to 0.040” ID. 

Regardless of whether you collect more of a sample or less, the 

most important thing to do is to follow the same practices during 

calibration. Calibrating the instrument before testing is advisable, 

but calibrating after obtaining field results is acceptable if it pro-

vides more reliable results. 

4.2.1. TYPICAL INSTRUMENT SETTINGS 

The Settings window in Ellvin™ was discussed in Section 3.3.2.  An 

example settings window is repeated here for convenience. The GC 

temperature profile is one of the most important factors in pro-

ducing good chromatography, and it is the biggest factor that the 

user can control. In general, running at a lower temperature will 

improve the separation of compounds with higher vapor pres-

sures. A lower temperature may also improve separations of com-

pounds with lower vapor pressures , but it will also make the peaks 

broader. So, it may be more difficult to distinguish between peaks. 

The ability to ramp the temperature provides the flexibility  
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needed to get a good peak shape and to move analytes through 

the GC column faster.  

The most common compounds that are investigated with the Air 

FROG-400™ are fuel type products (BTEX) or chlorinated solvents 

used in cleaning (TCE and PCE). For these compounds, the settings 

shown in Figure 4.2-1 will work well. Figure 4.2-2 shows a separa-

tion of benzene, toluene, ethylbenzene, xylenes, TCE (103 sec) and 

PCE (233 sec). Overlaid in blue is a 5.3 ppb BTEX standard. The 

peaks at 47 sec and 57 sec are cis- and trans-1,2-DCE, respectively.  

Figure 4.2-1: Settings Data in Ellvin™ 

Figure 4.2-2: BTEX and Chlorinated Alkenes 

Separation Using the Above Settings. 
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Section 4: Field and Lab Analysis Procedures Continued  

Figure 4.4-2 shows the typical separations and peak shapes you 

may encounter for BTEX, TCE, and PCE. Ethylbenzene will look like 

a thumb on the left side of the combined para–xylene and meta-

xylene peak. The PID signal does not quite return to baseline be-

fore the o-xylene peak rises on the right. TCE elutes after benzene, 

and PCE between toluene and ethyl benzene. 

Chromatograms can be overlaid by checking the overlay box in the 

OPEN File Explorer (Figure 4.2-3). As more files are opened, the 

overlay will continue until the box is unchecked. The first chroma-

togram is red, and that is the one operated on with the integration 

tool. Up to 7 more chromatograms can be overlaid before the col-

or selection ends. 

The user should consider other settings based on the compounds 

under investigation.  If there are more volatile compounds, an ini-

tial temperature of 40o C may be warranted.  If there are lower 

vapor pressure compounds, like naphthalene, it might be better to 

ramp to 130o C and hold there for a longer time. 

 

Overlay checkbox 

and color select 

Figure 4.2-3: Overlay feature for chromatograms. 
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4.2.2. CREATING  A CLEAN BASELINE 

When performing a calibration, going from a low concentration to 

a high concentration is recommended to avoid carryover effects. 

When testing unknowns, it is likely that you will encounter a high 

concentration. It will be necessary to obtain a clean baseline be-

fore testing continues by running analyses of clean air (a blank). 

Background VOCs, such as 

markers and cleaning sol-

vents in an office, can make 

it difficult to obtain a clean 

baseline. To overcome this 

problem, an activated char-

coal trap is provided with 

the Air FROG™. Figure 4.2-4 

shows the proper installa-

tion of the charcoal trap on the Air FROG.  

Figure 4.2-4: Charcoal Trap 

on an Air FROG™  

 Figure 4.2-5 shows a chromatogram that is produced with the 

charcoal trap (red) and a chromatogram that is produced with zero 

air (green). The charcoal trap will not remove all VOCs, but it 

should clean the air enough for reliable measurements.  The trap 

will last longer if it is used in a clean environment. 

Figure 4.2-5: Clean Baseline on an Air FROG™  
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Section 4: Field and Lab Analysis Procedures Continued  

4.2.3. USING THE GC BACKFLUSH FEATURE 

Often the focus of air testing is on the more volatile compounds, 

such as benzene. The Air FROG-400™ has the ability to reverse the 

flow in the column (backflush) so only the early eluting compounds 

make it to the PID for detection. Not only can this speed up analy-

sis times, it can prevent contamination of the PID lens and collector 

with low vapor pressure compounds.  

There is a box that needs to be checked in Frog Doctor to enable 

the backflush feature. The Air FROG™ must be powered up and 

communicating through Ellvin™ to turn this feature on. After you 

are connected, go to the Settings tab and click on Frog Doctor on 

the right side of the screen.  

Clicking on Frog Doctor will open a pop-up screen. In the lower left 

corner of the pop-up is a button that says GC 2nd ramp. Clicking 

on that 2nd ramp button will enable the backflush and make 3 

more parameters appear in the settings window; Td, Te, and Et.  

Start Frog Doctor 

2nd GC Ramp 

New Parameters 
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With backflush enabled, the valves will flip to reverse the flow 

when the GC finishes the Tc cycle. The GC will ramp from the 2nd 

temperature, Ht, to a new temperature, Et, in Td seconds. It will 

hold at Et for Te seconds before ending the test run and cooling 

the GC back down to Ct. The reverse flow continues for a total of 

Td + Te seconds.  

Figure 4.2-6 shows the results of this backflush action (red) in com-

parison with the full BTEX analysis (green). With the backflush, on-

ly the benzene peak is shown in the PID signal (80 sec). The flow 

reverses before toluene emerges. The temperature profile is pre-

sented in Figure 4.2-6. Similar to the full BTEX analysis, the sample 

is collected for 60 s and the initial GC temperature (Ct) is 50oC. 

After 120 s (Ta), there is a brief ramp (Tb=10 s) to 60oC and a short 

hold of 10 s (Tc). The valves are then flipped to reverse the flow in 

the GC for a total of 140 s (Td + Te).   

With the final temperature of Et = 100oC, the total backflush could 

have been shorter than 140 s. The last  known compound, o-

xylene, would be pushed from the GC column earlier. However, 

making the reverse flow time equal to the total forward flow time 

is important when dealing with unknowns. A late eluting peak  

Figure 4.2-6: Backflush Action in the Air FROG™  

collect=60, Ta=120, Tb=10, Tc=10, Ct=50, Ht=60, 

Td=40, Te=100, Et=100  
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collect=60, Ta=200, Tb=10, Tc=10, Ct=50, Ht=60, 
Td=50, Te=10, Et=80  

Figure 4.2-7: Ghost Peaks Resulting from an 

Insufficient Backflush Operation 

Section 4: Field and Lab Analysis Procedures Continued  

Ghost Peak 
Ghost Peak 

Complete Analyte Mix in Sample 

could remain in the GC column after a shorter backflush only to 

emerge on a subsequent run. To illustrate this point, Figure 4.2-7 

shows a chromatogram with peaks carried over from a past analy-

sis when the backflush failed to remove the late eluting peaks. The 

total forward flow time of 220 s (Ta +Tb +Tc) was greater than the 

total reverse time of 60 seconds (Td + Te). Extra peaks appear at 

152 and 189 seconds. These “ghost peaks” can be avoided by hav-

ing the reverse flow time (Td+Te) greater or equal to the forward 

flow time (Ta+Tb+Tc).  The graph at the bottom of the page sum-

marizes the timing of the analysis and backflush operations. 
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4.3. CONNECTING TO ELLVIN™ THROUGH BLUETOOTH®  

For convenience, the Air FROG-400™ is equipped with Bluetooth® 

communication. This feature is useful when your computer has a 

limited number of USB ports, or when the testing occurs at several 

locations over a small area. The Bluetooth® has a range of around 

50 feet (15 meters) but this can vary based on obstacles and the 

strength of the computer’s connecting Bluetooth®. 

To connect through Bluetooth®, first power up the Air FROGTM   and slide 

the Serial/Bluetooth selector switch up.  Next, click on the Windows start 

icon and click again on the Settings icon. 

 

 

Power up 

Bluetooth 
switch up 

In the “Settings” window, select “Bluetooth & other 

devices.” Then, click on the   sign to add a Blue-

tooth device. Finally, click-

ing on the Bluetooth option 

in the “Add a device” win-

dow will start the computer 

searching for available Blue-

tooth devices.  

Defiant AIR_FROG- with a serial number 

should be listed in the available devices 

to add. Clicking on the AIR_FROG option 

will pair the instrument to the comput-

er.  At this point, a message should pop 

up that says the device is ready to go. 

These are basically the same steps you would 

take in setting up wireless headphones or a 

Bluetooth® mouse. It may take a little search-

ing to find where the “Settings” and “Add De-

vices” windows are located for different Windows 

configurations.  

Settings 
Start 



 Air FROG-400TM User’s Manual  

52 

Section 4: Field and Lab Analysis Procedures Continued  

Once the computer is connected to the Air FROG-400TM via Blue-

tooth®, the instrument will communicate 

with Ellvin™ wirelessly. Open EllvinTM and 

click on the PORT dropdown arrow. There 

will be a couple of port options. It may 

show more port options if your computer has been connected to 

other serial devices in the past. Click on one of the two newest 

ports.  A green “CONNECTED” flag 

will appear in the lower left corner of 

the Ellvin™ window when the Air 

FROGTM is connected.  

All of the operational features of Ellvin™ are now available 

through the Bluetooth communication. You can change settings, 

start run cycles, and receive the full chromatography data through 

the wireless link. If you wander out of range, or the computer 

goes to sleep, the flag will go from Green to Red and say 

“DISCONNECTED”. The data will be preserved on the micro-SD 

card, but it will be terminated on the screen and the data file in 

Ellvin™. 

One special note: It is possible to run multiple Air FROGs with mul-

tiple incidences of EllvinTM on a single computer. Each Bluetooth® 

connection is given a unique address with two COM ports. The 

Bluetooth®  manufacturer did not provide information on why two 

ports show on their transceivers, but only one will actually con-

nect. 



                                                Air FROG-400TM User’s Manual  

53 

4.4. RUNNING AN AIR FROG-400™ WITH NO COMPUTER 

The Air FROG-400™ can operate even when there is no connection 

with a computer. The toggle button by the display can start a run 

and scroll through the data at the end of an analysis. The GC tem-

perature and other run parameters are the same parameters that 

were last loaded from the Settings window.  Likewise, the calibra-

tion is the last calibration that was uploaded to the Air FROG™.  

A run can be started by pushing on 

the bottom side of the toggle switch 

when the display is in the READY con-

dition, as indicated on the screen. The 

run will continue through the pro-

grammed settings. The phase of the 

run cycle and a countdown will be 

shown on the display.   

At the end of the run, the display will show the results. If a peak 

appears that is within the calibration retention time window, the 

analyte will be identified and the concentration will be displayed. If 

an unknown peak is detected, the retention 

time and peak magnitude will be 

noted for further investigation. 

Pressing on the bottom part of the 

toggle switch will scroll forward 

through the results. Pressing on the 

top part of the toggle switch will 

scroll backward through the results. Advancing past the last page 

of results will return to the READY display. 

Note: The toggle button can also be used to initiate an autorun sequence. 

This allows the unit to start another run automatically once the tempera-

ture has reached the programmed cold temperature (Ct). To setup an 

autorun, press the bottom of the toggle button while turning on the Air 

FROG. The autorun will start when the toggle is pressed down again.   

Press here to 
start run 

Move forward 
to next page 

Move backward to 
previous page 
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4.5. RETRIEVING DATA FROM THE MICRO-SD CARD 

Section 4: Field and Lab Analysis Procedures Continued  

All of the chromatograms for every run are stored on the micro-SD 

card in the Air FROG-400™. This is true if the unit is attached to a 

computer or running independently. The SD card can hold data 

from thousands of runs, but it is advisable to clear it occasionally to 

maintain better records. Data on the card can be accessed by re-

moving the SD card and installing it in a computer.  A micro-SD to 

USB adapter is provided with the unit.  

To eject the micro-SD card, press in slightly 

with a coin or the tip of a pen. A pair of  

tweezers are provided to assist in pulling the 

card from the side of the Air FROG™.  When 

you are ready to reinstall the micro-SD card, 

insert it into the unit in the orientation 

shown, then press it in until it clicks into 

place. The unit will not run if an SD card is 

not installed. 

Data is stored on the SD card in a time 

stamped folder. The file can be moved using 

the Windows File Explorer, or it can be 

opened in Ellvin™ directly from the SD card. 

The files are saved as a .log file rather than 

a .xml file. So, the file type must be changed 

to see the list of data files on the SD card. 

PRESS TO 
EJECT 

PULL OUT 
STRAIGHT 

Select .log option to see the 

available files. 
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To be able to use the analysis tools in EllvinTM, the .log file needs to 

be converted to a .xml file. To do this, open EllvinTM and click on the 

Live Data tab. (Section 3.3.1) Next, click the open icon at the top of 

EllvinTM.. Open the .log file as described on the previous page. The 

chromatogram will be displayed in the Live Data window. Opening 

the chromatogram in “Live Data” will also save the chromatogram 

as a .xml file.  A folder with the date stamp of the original run will 

automatically be created in the EllvinData folder (or wherever your 

data is typically saved). The .xml file will automatically be saved in 

this folder. The newly created .xml file will have the same run time 

and log number as the file on the SD card. However, the “Date 

Modified”  date and time will be the date and time of the conver-

sion. Now the .xml file can be opened in the Analysis window and 

all of the analysis tools in Ellvin™ will work on the new .xml file

(Section 3.3.3). 

LOG #              date & time of run 

time of run & LOG #              date  
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Section 4: Field and Lab Analysis Procedures Continued  

4.6. THE AIR FROG-400™ POWER AND CHARGING SYSTEM 

Remove the KEY and the two thumb 

screws to access the batteries 

Battery Charge Indicator 

Charge Port 

Thumb Screw 

KEY must be in to run on batteries 

The endcap pulls straight out when the 

thumb screws are removed. 

Batteries just slip out of the battery pockets 

Return the batteries to 

the battery pockets, 

replace the endcap 

and install two thumb 

screws.  Plug in the 

KEY. The system is 

now ready to run. 

The two lithium ion batteries in the Air FROG-400™ operate in par-

allel. The system will run even when one battery is removed. 

When the Air FROGTM is connected to the battery charger, the 

batteries charge sequentially.  Remove the KEY (shown below) to 

connect the battery charger to the charge port. Make sure the KEY 

is reattached to the charge port after charging is completed.  The 

Air FROG™ will not run on batteries when the KEY is removed.  
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The Air FROG-400™ will also run with 

a 12 VDC power supply plugged into 

the right-side power port (Figure 2.1-

2). This will allow the system to run 

on an AC adapter (included) or a car 

battery with the proper cable (not 

included but available). Plugging a power supply into the side port 

will not charge the batteries. 

To charge the batteries, you must use the 

battery charger adapter. The white cable is 

used to connect the battery charger to the 

Air FROG™.  Plug one end of the white cable 

into the charge port in the back, and plug the 

other end into the charger.  

If the charger is not connected to power, 

the lights will flash red and green for a 

moment, then go dark.   

The same power supply is used for both 

charging and external power. It will run 

on 100-240 VAC at either 50 or 60 Hz.  

Plug in the 12 VDC power supply. The lights on the charger will go 

blue and green, and then the green light will begin to flash. A 

charge indicator bar on the back of a battery will also begin to flash 

as the battery charges. After one battery is fully charged, the other 

battery will begin to charge. When both batteries are fully charged, 

the lights will be steady blue and green on the charger. 

Charging will take about 4 hours, and fully charged batteries will 

run 9 to 12 hours depending on the analysis frequency and dura-

tion. The unit can continue running tests while charging. Power for 

the Air FROG-400™ is provided by the charger. 
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5.1. CALIBRATION STANDARDS 

SECTION 5: CALIBRATION 

Gas calibration standards are available from several sources, and 

we recommend searching the internet with the term “Calibration 

Gas Standards.”  The standard typically comes in a pressurized 

cylinder with a mixture of analytes in nitrogen to achieve the 

proper dilution.  A typical mix concentration would be 1000 ppbv 

BTEX in N2. Concentrations of interest are typically in tens of parts 

per billion by volume.  

A regulator on the bottle controls the flow and pressure at the 

regulator outlet.  Because sample will be collected directly from 

the atmosphere, we suggest connecting the Air FROG’s sample 

tube to the bottle through a Tee.  One port on the Tee should vent 

to the atmosphere and flow of the sample gas should exceed the 

collection flowrate of the Air FROG-400™  (~150 mL/min). 

The Air FROG-400™  permits the creation of a single point 

calibration, and this is adequate for many applications.  Results will 

be good near the calibration gas concentration, but less reliable 

further from that concentration.  Multiple point calibrations are 

preferred. 

1-LPM Regulator 

Vent Excess Gas to Atmosphere 

Tee 
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Frequently, it is not possible to obtain a standard that is close to  

action level for a project.  In this case it will be necessary to dilute 

the calibration standard to the level of interest.  Of course, dilution 

is also required for multi-point calibrations.   

A simple and inexpensive gas dilution system is illustrated in Figure 

5.1-1. An example system is shown below. In the system, rotame-

ters with flow control valves are used to set the ratio of calibration 

gas to the dilution gas. The two streams are mixed in a cross with 

one part of the mix going to the gas analyzer, and the other part of 

the mix venting to atmosphere. The final concentration is simply  

(C x Vb) / (Va + Vb), where C is the concentration of the calibration 

gas.  Defiant Technologies offers both a portable gas diluter with 

rotameters and a stationary system with electronic flow control 

valves for automated calibration-gas mixing. Information on these 

products is provided at www.defiant-tech.com. 

Figure 5.1-1: A Simple Gas Dilution System  
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LOG# 

Gas  standards can also be created  from liquid standards, but the 

end results should be viewed with caution. Not all of the liquid will 

go into the air; some will remain as a liquid on the surface of the 

bag and some will permeate into the bag material. This makes it 

impossible to definitively say what the concentration is in the air 

sample. The bags also carry trace contaminates that will show up in 

an analysis. Still spiking a volume of air with a liquid sample is use-

ful in determining the retention time of an analyte.  

Liquid standards can be purchased prediluted in a solvent so they 

are easier to run on trace detectors such as the Air FROG.  They 

should be acquired in a methanol solution since the Air FROG™ PID 

cannot ionize methanol and therefore it will not interfere with the 

analysis.  If neat (pure) samples of an analyte are used for testing, 

then they should be diluted to the mg/mL methanol range for spik-

ing the air. 

Figure 5.1-2 gives a pictorial illustration of this procedure. A diluted 

sample of an analyte (or mix of analytes) injected into a Tedlar bag 

that is filled with a liter of clean air. The bag is then placed in a 

warm location and the liquid allowed to come to equilibrium with 

the air.  After no more liquid is  visible in the bag, the Air FROG™ 

can be connected to the sample bag with the transfer line and the  

Section 5: Calibration Continued  

Figure 5.1-2: Creating a Gas Standard from a Liquid 
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The Ideal gas law is used to convert mg/Liter to ppb by volume. 

Tedlar bag adapter.  At least two analysis cycles should be run to 

flush the sample air through the transfer line.  

While the concentration number will not be precise, it can be esti-

mated  as follows If the standard has 2000 mg of an analyte in one 

mL of methanol and 20µL of this mix is injected into a liter of air, 

then the concentration of the analyte in the air is 

A concentration of 17 ppm of hexane in air would be a very high 

concentration to measure directly with an Air FROG-400™ and it 

would certainly saturate the detector.  It would be more appropri-

ate to use a calibration stock of 100 mg/mL methanol  with a 4  mL 

spike in a liter of air to get a final concentration of 170 ppb. This 

derivation is left as an exercise for the reader. 
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5.2. ELLVIN™ CALIBRATION WINDOW FEATURES 

Section 5: Calibration Continued  

The basic steps for creating a calibration file were introduced in 

section 3.3.4, but here we will introduce features related to mul-

tipoint calibrations.  The first step is to  launch Ellvin™ and  move 

to the Calibration window. It is not necessary to be connected to 

an Air FROG for creating the calibration, but you will need data 

from an analysis. A sample calibration window is in Figure 5.2-1. 

In the calibration window, you create 

a new calibration by clicking on the 

new file icon. An explorer window will 

then pop up and allow a new file name to be entered.  The new 

file will be located along the 

path shown in the top bar. 

After Save is clicked, a blank 

calibration file is opened and 

ready to accept  analyte names. 

Figure 5.2-1: The Calibration Window 

Create a New Analyte file 
Add Analyte Names 

Where Your File is Located 

Open an Existing Analyte file 

Edit Analyte Information 

5.2.1. ADDING A CALIBRATION FILE 
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5.2.2. LIST OF ANALYTES 

Clicking on the New Analyte icon will 

allow analyte names to be entered one at 

a time in a popup window.  The Alias is a 

five character descriptor that will appear 

on the Air FROG display. A longer 

description can appear in the Name 

entry. Time Window is the variation that is allowed in the 

retention time that is accepted for a positive identification of an 

analyte.  

Add as many analytes 

as needed for the 

calibration. If you want 

to delete one, just click 

on the name, and use 

the delete button on the computer.  

At this point, you are ready to run calibration standards to 

produce the calibration data. That data will be peak heights and 

integrated peak areas for multiple concentrations for each analyte. 

Because the samples are separated in the chromatogram, multiple 

analytes can be tested in a single sample run. 

For each analyte, the peak area (or height) will be correlated with 

the concentration through a linear or quadratic equation. These 

equations will appear in lower left corner of the Calibration 

window as data is added from the calibration sample runs. 

Correlation equations and loading a calibration on the Air FROG-

400™  will be  discussed further in Section 5.3. 
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Section 5: Calibration Continued  

This page is intentionally 

left blank. 
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5.3. CALIBRATION PROCEDURES 

A calibration is created by running a number of known concentra-

tions of known analytes on the Air FROG-400™, then analyzing the 

data in the Analysis window, and transferring the results to the Cal-

ibration window. Obtaining the standards for calibration was dis-

cussed in Section 5.1 and running an analysis was introduced in 

Section 3.3. Creating a list of analytes for calibration was presented 

in Section 5.2.  

In summary, obtain the calibration standards and connect the sam-

ple inlet of the instrument to the calibrant supply. Set the instru-

ment to  run a collection time and temperature profile that makes 

sense for your analyte set (see Section 4.2). Run a mid-range con-

centration of the sample while connected to Ellvin™. If it looks like 

the analytes come out early in a bunch, then consider a lower initial 

temperature. If it looks like not all of the analytes are coming out, 

then consider a longer time at a higher final temperature. Take a 

little time to get good chromatography (see Figure 5.3-1) for the ana-

lyte set, then proceed to creating a calibration for the instrument. 

 

Figure 5.3-1: Target Chromatography for Analyte 
Separation, Peak Shapes, and Peak Heights 
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Once the instrument settings produce a reasonable looking chromato-

gram for an analyte set, run samples at 3 to 5 different concentrations.  

Perform at least three runs at each concentration to see that the results 

are repeatable in the second and third run. Less volatile compounds will 

take a little longer to establish equilibrium. If it looks like only two re-

peats are needed, then use two repeats.  

Data analysis for a calibration can be performed even while the instru-

ment is running samples at other concentrations. The first step is to move 

to the Analyze Tab and click on OPEN then select the data file for the first 

calibration point. The order that you analyze the files is not important.  

Section 5: Calibration Continued  

Once a file is opened in the analyze window, you can click on the Auto 

Analyze button and Ellvin™ will find the peaks and perform the math to 

get peak areas and heights. The results are in a table in the lower right 

corner.  The peaks now need to be linked to the chemical names that 

were entered into the analyte list. The order that the peaks elute from the 

GC column is typically provided with the calibration standard. If you are 

making your own standard, the chemicals can be run one at a time to de-

termine the retention time that is associated with a compound.  

5.3.1. ANALYZING DATA FOR CALIBRATION 
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Not all of the peaks must be identified. For this example, assume there 

are only three compounds of interest and the retention times were found 

from  separate testing to be as follows:    

  Bad Analyte #1 Retention Time   = 80s 

  Really Bad Analyte #2 Retention Time  = 170s 

  Super Bad Analyte #3 Retention Time  = 350s 

Based on the proximity of these analytes to the retention times in the 

chart, Analyte #1 would be Peak 1, Analyte #2 would be Peak 2, and Ana-

lyte #3 would be Peak 4.  

By left clicking on the down arrow next to the peak number, the analytes 

that you entered will appear in a list. Left click on the analyte name that 

goes with the peak and that analyte will then be associated with the re-

tention time for that analyte. (See Figure 5.3-2) 

Figure 5.3-2: Assigning Analyte names to the Chro-

matograph Peaks  

Left click here to 
get the analyte list 

Click here to assign the 
analyte to the peak 

By left clicking to highlight a 

row then right clicking in the 

highlighted row, you are given 

the option to delete a peak  
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Once the peaks are named, click in the concentration column and type in 

the analyte concentration that was used in the calibration run. 

By holding the shift key down during the left click, multiple rows can be 

selected simultaneously and all of the selected rows can be sent to the 

calibration window at the same time. 

Right click in the table to get the data transfer options 

Then left click 

on the analyte 

name  to move 

data to Calibra-

tion window 

You can now start moving data to the Calibration Window.  

First, shift during left click 

to select all rows 

Next, right click in table to get the 

transfer options 

Finally, click here to move all of the data to the Calibration window. 

Section 5: Calibration Continued  
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After the first data point is moved to the Calibration window, blue lines 

will appear that show the retention times for analytes. 

Data will also appear in the Calibration window and a graph will appear in 

the Curve Fit area. 
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 Section 5: Calibration Continued  

Data can be added to the Calibration window by opening more calibra-

tion data files and analyzing the data in the Analyze window.  By clicking 

on Auto Analyze, Ellvin™ will calculate a concentration based on the cu-

mulative data in the calibration window. The correct concentration data 

should be loaded into the table before it is transferred to the Calibration 

window, but it can be corrected in the Calibration window later. 

Load new calibration data  file for analyzing 

Auto Analyze or integrate by hand  

Type in correct concentrations, then transfer table 

data to the Calibration window 

The order that files are analyzed and sent to the Calibration window is 

not important. 
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When multiple analytes are transferred, peaks that were not assigned to 

an analyte name will be skipped, even if the row was selected. 

Typical integra-

tion baseline 

provided by 

Auto Analyze 

Occasionally  

Auto Analyze 

follows a differ-

ent baseline   

For consistency,  

integration can be 

performed by hand 

using Integra-

tion Tool 2  

For the best calibration results, occasionally it is better to integrate the 

peaks by hand when it appears that Auto Analyze is not following a con-

sistent baseline. 
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Left click to highlight a row, then right click 

for option to delete the row. 

Rows can be removed from the calibration table if you make a mistake. 

Section 5: Calibration Continued  

Not all of the analytes need the same number of calibration data points.  

If the Air FROG™ is overloaded on one compound, that point can be 

skipped in the calibration. 

Do not add this to the calibration. 

The peak was clipped at the top 

because of PID saturation 

Instrument pegged 



                                                Air FROG-400TM User’s Manual  

73 

Double left click here if you need 

to correct a concentration 

These are the data files that were used 

in creating the calibration 

Once you have analyzed all of the calibration data, and moved the results 

to the Calibration window, you will have a complete multi-point calibra-

tion set for the instrument.  By clicking on each analyte, you will see the 

data and the correlation between the peak height (or area) and the ana-

lyte concentration.  This correlation is covered in the next section along 

with steps to load the correlation on the Air FROG™. 



 Air FROG-400TM User’s Manual  

74 

At the bottom of the Calibration window is a work sheet that 

shows the correlation between the Air FROG’s response to an 

analyte and the concentration of the analyte in the sample. A 

sample correlation is shown in Figure 5.3-3.  

The correlation is calculated as both a linear equation and a 2nd 

order polynomial (quadratic) equation. The user may choose to 

view the equations based on either Peak Area or for Peak Height.  

The correlation (or area) between concentration and peak height is 

important because Ellvin™ uses these parameters to calculate 

concentrations for future samples.  

The correlation that is available will be dependent on the number 

of data points that are provided.  If there is only one data point, 

Ellvin will force a fit through zero peak height (or area) for zero 

concentration. If two or more data points are available, a quadratic 

result is available.  The residual squared value (R2) is a measure of 

how good the curve fit matches the measured data. For the Air 

FROG™ , the data should be close to linear (R2 =0.995 or better)  

for at least one order of magnitude of concentrations.  A quadratic 

correlation might be considered over wider ranges. 

5.3.2. CORRELATION CHART AND EQUATIONS 

Figure 5.3-3: Data Correlation in Calibration 
Window 

Section 5: Calibration Continued  
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After correlation equations are available for all of the analytes, they can be 

uploaded to an Air FROG™. The Air FROG will accept linear or quadratic  

correlations for each of the analytes. In Ellvin™ it is possible to create a 

long library of chemicals in the analyte list. However, the Air FROG™ 

will only accept a calibration for thirteen analytes with a linear cali-

bration curve. If you choose to use a quadratic calibration curve, 

only eleven analytes can be uploaded to the Air FROG-400™.  It is 

acceptable to mix linear and quadratic calibration curves in the up-

loaded file. 

Selecting Linear or Quadratic in the Curve Fit Options will deter-

mine the fit parameters that are uploaded to the Air FROG™. The 

correlation defaults to linear if no selection is made. At this point, 

Ellvin™ can be connected to an Air FROG™ either by USB or Blue-

tooth, and the calibration data uploaded.  

Click here to upload 

the calibration to the 

Air FROG™  

This window will pop 

up to verify the file 

name to upload 

Uploaded 

parameters 

appear here 
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SECTION 6: AIR FROG-400™ MAINTENANCE 

6.1. FROG DOCTOR CONTROLS 

Frog Doctor 

Frog Doctor provides the ability to turn valves and pumps on and 

off without performing sample runs.  The Frog Doctor button ap-

pears in both the Live Data and the Settings windows. 

 

In addition, Frog Doctor is where you go to set the date and time 
for data logging on the micro SD card and where the log number 
can be reset. 

The Air FROG™ must be communicating through ELLVIN™ for Frog 

Doctor to work. If the FROG is connected and the Frog Doctor 

button is clicked, a pop-up menu is displayed with several options 

as displayed in Figure 6.1-1. Some of the controls are borrowed 

from the FROG-5000™ so the name on the control button does 

not quite match the name on the valve that is being controlled.  

Figure 2.2-1 is repeated here as a quick reference for the valve 

that is controlled by the buttons in Frog Doctor. 
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Change analysis 
pump speed 

Change sparge pump 
speed (range 0-100) 

Flip bypass valve 
and GC/PID 
Valve 

Flip 
sample 
valve 

Start 
pump 

Fire PC 

No function 

Alter date and 
time on micro-
SD data 

Implement 
time changes 

Turn PID 
off 

Implement 
log# changes 

Reading of 
absolute pump 
pressure 

Implement 
pump change 

Figure 6.1-1: Control Options in Frog Doctor  

Flip carrier 
gas valve 

Figure 2.2-1: The Gas Module Flow System 

Target  pump vacuum 
during analysis 

Auto seek  pump vacuum  
setting for local condition 

Enable backflush 
operation 

SAMPLE IN

EXHAUST

BYPASS LINE

MICRO-GC

PC PUMP

BYPASS
VALVE

AIR FROG GAS ANALYSIS MODULE

PID

 CARRIER
     GAS
SCRUBBER

SAMPLE
 VALVE

AIR
 IN

AIR
 IN

BACKFLUSH
SCRUBBER

GC/PID
VALVE

CARRIER
GAS VALVE

PRESSURE GAGE

VENT ORIFICE
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Section 6: Air FROG-400™ Maintenance Continued  

For reference, the picture below shows the location of the valves 

and major components in the Air FROG-400™.  A click from the  

valves can typically be heard when the control in Frog Doctor is ex-

ercised. 

Sample Valve 

Carrier Gas 

Valve 

Bypass Valve 

Pump 

Humidity Sensor 

PC Cover 

PID Cover 
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SAMPLE IN

EXHAUST

BYPASS LINE

MICRO-GC

PC PUMP

BYPASS
VALVE

AIR FROG GAS ANALYSIS MODULE

PID

 CARRIER
     GAS
SCRUBBER

SAMPLE
 VALVE

AIR
 IN

AIR
 IN

BACKFLUSH
SCRUBBER

GC/PID
VALVE

CARRIER
GAS VALVE

PRESSURE GAGE

VENT ORIFICE

GC/PID Valve 

Clock/Memory 

Battery  CRS2032 

Pressure Gauge 

Orifice Vent 
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6.1.1. SETTING THE TIME AND LOG NUMBER 

Section 6: Air FROG-400™ Maintenance Continued  

The date and time in the Frog Doctor window is the date and time 

on the computer that is communicating with the  Air FROG™.  If 

the time is acceptable, the set button can be clicked to send the 

information to the Air FROG™. Otherwise, the time can be changed 

with the drop-down arrows to the side of the date or time.  

The log number is the current log number on attached Air FROG. 

The number can be changed by typing in a log number and clicking 

on the set button. 
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6.1.2. PUMP SPEED CONTROL AND RETENTION TIME 

The pump speed is used to control the flow rate during both sam-

ple collection and sample analysis. During the collection phase, 

both the Bypass and the Collection (sparge) valve are on and the 

Pump power is on. The collection pump speed is set by the reading 

in the left box. The ambient pressure and the gauge pressure at 

the exit of the gas module are shown in the bottom part of the 

Frog Doctor window. 

Both valves 

settings on 
Pump on Change and set collec-

tion pump speed 

Gauge pressure at exit 

of the gas module Local ambient pressure 

To measure the collection flow rate, connect the vacuum side of a 

flow meter to the sample inlet, and energize the pump, the bypass 

valve, and the collect (sparge) valve. The 

flow rate should be around 150 mL/min. 

Measure collection flow rate here 

Figure 6.1-2: Setting the Collection Flow Rate  
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Section 6: Air FROG-400™ Maintenance Continued  

Figure 6.1-3: Setting the Analysis Flow Rate  

Both valves 
settings off 

Pump on 
Change and set analysis 
pump speed 

Gauge pressure at exit 

of the gas module 
Local ambient pressure 

analysis 
valve on 

During the analysis phase, Pump power is on and the Analysis 

valve is on. Both the Bypass and the Collection (Sparge) valves are 

off. The collection pump speed is set by the reading in the right 

box. 

The flow rate during analysis is measured at the female luer fitting 

on the right side using the suction side of a flow meter. The flow 

rate should measure around 1.2 mL/min. 

CARRIER GAS INLET. MEASURE ANALYSIS FLOW RATE HERE 

PUMP EXHAUST 

VENT ON PUMP INLET 
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The analysis flow rate is critically important in establishing the re-

tention time in the chromatography. Changes in the ambient pres-

sure that occur with changes in elevation  or weather can alter the 

efficiency of the pump and thereby cause a shift in the retention 

times. The auto set feature in Frog Doctor makes it simple to adjust 

for changes in the ambient pressure.  

6.1.3. AUTO PRESSURE ADJUSTMENT FOR RETENTION TIME 

Pump vacuum when 

running an analysis 
Target gauge pres-

sure when running an 

Manually set analysis 

pressure 

The pump vacuum is displayed next to the ambient pressure when 

the pump and analyze valve are turned on.  The target vacuum 

level is shown below it.  The target pressure is the vacuum that 

was measured when the analysis flow was set.  If the vacuum is 

too far from the target, it may be necessary manually change the 

pump setting to get a closer reading. If the setting is within 10 torr, 

clicking on auto set will tune in the pump speed setting. This 

should be done when there are barometric changes to help the 

retention times match the calibration results. If the pressure is too 

far off, the system will return to the original pump setting. If the 

system is frequently unable to tune to the proper pressure, it may 

be necessary to calibrate the system at an elevation closer to that 

of the test site. The vent orifice on the side of the Air FROG can 

also be changed for the system to operate in a different pressure 

range if needed. 

Set 

Auto Set 
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Section 6: Air FROG-400™ Maintenance Continued  

Once the pressure is set, the Air FROG™ can continue tracking the 

pump pressure throughout the day.  This  pressure tracking feature 

is enabled by setting the CLEAN time in the settings window to 6 

seconds or higher. Pressure tracking will continue even when the 

Air FROG™ is running without a computer.  

Set CLEAN =  6 to engage 

auto pressure tracking 

Set CLEAN = 4 to turn off 

tracking 

Pressure tracking can improve stability of retention time, particu-

larly on days when there are significant changes in barometric pres-

sure. You may see small ticks in the PID signal when pressure ad-

justments are made, but these are typically too small to influence 

measured results.  



                                                Air FROG-400TM User’s Manual  

85 

6.2. ROUTINE CLEANING 

When the Air FROG™ encounters a sample with high levels of 

VOCs, it will be necessary to flush clean air through the system to 

remove analytes that may be trapped in the plumbing. Here are 

the recommended steps: 

Cleaning VOCs from the Plumbing 

1. Move to a clean location with low VOC levels. 

2. Attach a syringe filter and a activated charcoal trap to the inlet 
of the Air FROG-400™. 

3. Set the system to auto run 4 or 5 cycles (see Section 6.4). 

This should significantly reduce the baseline level and remove 

peaks from the chromatogram.  

If peaks still appear late in the chromatogram or appear to be mov-

ing from one run to the next, semi-volatile compounds may be 

trapped in the preconcentrator. These can be removed by firing 

the preconcentrator through Frog Doctor as follows: 

Cleaning the PC in Frog Doctor™  

1. Connect to the instrument through 
Ellvin™ and launch Frog Doctor. 

2. Attach a syringe filter and a activat-
ed charcoal trap to the inlet of the Air 
FROG-400™. 

3. Turn on the Pump, the Bypass valve 
and the Collect (Sparge) valve. 

4. Fire the PC four times 

5. Set the system to auto run 4 or 5 cycles (see Section 6.4). 
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6.3. REPLACING THE SCRUBBERS 

There are two air scrubbers in the Air FROG-400™ that remove 

VOCs and humidity from the ambient air.  These scrubbers should 

be replaced after two months of constant use. When a mound ap-

pears late in the chromatogram, it is an indication that the scrubber 

needs to be replace (see Section 7.3). Scrubbers are replaced as 

follows: 

1. Loosen the two lid screws with a 3/32” hex driver and lift the 
lid off. 

2. Loosen the luer lock connectors from the scrubber. 

3. Lift the scrubbers out of the mount and replace with new ones. 

4. Reconnect the luer fittings and reinstall lid. 

Loosen screws 

with 3/32” hex 

driver 

Carrier gas air scrubber 

Backflush air scrubber 

Luer fittings 

Section 6: Air FROG-400™ Maintenance Continued  
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6.4. COOL FEATURES (CONTINUOUS OPERATION) 

Continuous Sampling and Analysis Mode 

If the Air FROG-400TM is not connected to a computer, a continu-

ous run cycle can be initiated by depressing the lower part of the 

black toggle switch when the power switch is simultaneously 

turned on. The next time the toggle is depressed, the unit will 

begin continuous cycling. No chromatography results will be dis-

played on the screen.  End the cycle by switching the power off.  

All chromatographs can be recovered from the internal micro-SD 

card. 

1. PRESS IN ON BOTTOM SIDE OF TOGGLE 

2. SLIDE UP 

POWER SWITCH 
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When the Air FROG™ is connected to EllvinTM, it can be set to cy-

cle continuously by simply holding the shift key down when the start 

button is pressed.  If this action is initiated, a pop-up window appears 

where cycle numbers and time delays can be set. Remember to account 

for the cooldown time in setting interval times. 

Section 6: Air FROG-400™ Maintenance Continued  

If an interval is not set, the cycle will restart when 

the GC cools to its low temperature setting. 

Continuous cycling is particularly useful in monitoring air or run-

ning air blanks for cleaning the instrument. 

Check on Repeat Count to specify a number of cycles. 

If unchecked, the Air FROG will run continuously until 

canceled with the STOP Button 

Specify a time interval 

for the cycle starts here 
If a BASS-100™ is connected to 

the Air FROG™ , the script for 

analyte concentrations is shown 

here. (see Accessories section) 
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6.5. CARE FOR THE LITHIUM ION BATTERY 

Handling  

• Avoid shorting the battery  and 
do not immerse in water.  

• Do not disassemble or deform 
the battery  

• Do not expose to, or dispose of 
the battery in fire.  

• Avoid excessive physical shock or vibration.  

• Keep out of the reach of children.  

• Never use a battery that appears to have suffered abuse 

Storage:  Store in a cool, dry and well-ventilated area.  

Disposal: Dispose of in accordance with local regulations. 

General Specifications:  Nominal Voltage:  10.8V, Rated Capacity: 

Initial capacity is 3400 mA-hr , 37 W-hr  per battery 

Shipping: check www.inspired-energy.com/shipping.html  for up 
to date shipping information. As of this time this manual was 
written,  the guidance is: 

• Battery may be shipped in the equipment by ground or cargo 
aircraft with no special packaging labels 

• Battery cannot be shipped on passenger aircraft as checked 
baggage.  It must be removed from the Air Frog™ , packed so it 
cannot crush or short, and hand carried by the passenger on 
the aircraft.  

• These guidelines may not apply for all countries and the user 
should check for local requirements for shipping lithium ion 
batteries. 

The Air FROG-400™ uses two 10.8 volt lithium ion batteries that 
are manufactured by Inspired Energy.  The battery part number is  
NC2040HD34. 
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7.1. SHIFTING RETENTION TIME AND PUMP         
PRESSURE 

SECTION 7: TROUBLE SHOOTING 

The importance of the pump pressure with respect to retention 

time was discussed in Section 6.1, and techniques for adjusting the 

pump pressure in the software were presented there.  If it appears 

that peaks are eluting sooner than expected, that indicates that the 

vacuum is too high or possibly the GC temperature is higher than it 

was during the calibration.  If the peaks elute later than expected, 

then the GC may be too cool or the pump vacuum is too low. 

If the GC temperature is correct, then it is probably the vacuum. 

There is a  pressure gauge in Frog Doc-

tor that will display the vacuum on the 

exit of the gas module when the pump 

and analyze valve are turned on. Add 

the indicated  pressure (it will be neg-

ative) to the ambient pressure shown 

next to it to get the pressure during 

analysis. In the example on the right, 

the absolute pressure at the exit of 

the gas module is 477 torr (634-157 torr).  

Open a file from a day when peaks had better alignment and com-

pare the analysis pressure then to the current pressure.  If the pres-

sure is much lower, that may indicate that something is stuck in the 

vent orifice on the side.  The vent can be removed and blown clear 

of any debris.  If the pressure is much higher during analysis, that 

may indicate that the orifice vent is too big for the current ambient 

pressure. This can happen when the system was calibrated at a low 

elevation then sent to a high elevation for sample testing. 
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Section 7: Troubleshooting Continued 

If peaks are still eluting within the window of the chromatogram, it 

may be possible to reset the pump pressure with Frog Doctor using 

the techniques discussed in Section 6.1.  It may be necessary to 

obtain a new orifice vent if the correct pressure cannot be achieved 

through Frog Doctor.  

Two other options are available: one is to recalibrate the Air FROG 

at the new pressure setting and the other is to reset the retention 

time settings in the original calibration. The second option will not 

be as accurate as a new calibration, but it will at least allow you to 

proceed with the job. 

The first step is to run a 

known sample to determine 

the new retention times.  The 

concentration is not critical, 

but it should be something 

that will not swamp the in-

strument. Once the new re-

tention times are known, you 

can go to the Calibration window and double click on the analyte 

name to edit the analyte information, Unchecking the Use Average 

box will let you add the new retention time for the analyte. After 

the correction is made for the retention times, the calibration can 

be reloaded on the instrument if testing in ongoing.  Otherwise, 

Ellvin™  will use the adjusted retention time in data analysis. 

If the peak elution time appears to be sporadic, then an authorized 

distributor should be contacted for assistance. 

Uncheck 

Type new time 
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7.2. FALLING INSTRUMENT SENSITIVITY 

Eventually the lamp in the PID will need to be cleaned or replaced. 

It is a good practice to clean the lamp every few months, and re-

place it every two years if the unit is used on a regular basis. Steps 

for cleaning the lamp are as follows:  

1. Loosen the lid screws with a 3/32” 

hex driver then lift off the lid.   

2. Lift off the tin shield to expose the 

PID holder. 

 

3. Remove the 4 screws that 

secure the PID holder in the 

gas module with a 5/64” hex 

driver. The PID holder can 

now be lifted off of the gas 

module to access the lamp. 

4. Remove the collector and the Teflon spacer to expose the lamp, 

then use flat edged tweezers to lift out the lamp. 

Remove Collector    Remove Teflon spacer            Remove Lamp     
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Section 7: Troubleshooting Continued Section 7: Troubleshooting Continued 

5. Polish the lens with 

alumina powder  rub-

bing in a circular mo-

tion.  Avoid pressing 

too hard and creating 

scratches.  

6. Blow off powder 

with compressed air 

then wipe surface 

with methanol on 

clean lens paper. 

7. inspect the lens for 

any visible residues. 

The magnifying fea-

ture on a cell phone 

camera can aid in the 

inspection. Repeat 

cleaning  if required. 

8. inspect both sides of 

the collector and Teflon 

spacer. Clean with 

methanol on lens paper. 

Let the parts dry before 

reassembly. 

9. Re-install the lamp in the PID socket. 

Make sure that the bulb is oriented where 

the silver pads will contact the electrodes 

in the  socket. 

Electrode  

Silver Pad 
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No Space 

10. Reassemble the PID with 

the Teflon spacer and the col-

lector. Install on the gas module 

in the proper orientation so the 

collector goes into the square 

pocket in the gas module. 

11. Make sure that the ground 

tab is on the screw when screws 

are installed.  Remember to put 

the tin cover back on the PID.   

Ground tab 

12. Put the cover lid back on the 

Air FROG™. Do not overtighten 

the lid screws. 
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7.3. GHOST PEAKS AND A LUMPY BASELINE 

If an Air FROG sits idle for several hours, VOCs will accumulate on 

the PC and in the GC.  These are typically light compounds and they 

will be pushed through the system on the first run. Figure 7.3-1 

shows the first run of the day for an Air FROG-400™, and a second 

run. Both analyses ran with a blank air sample. The first analysis is 

red in the figure and the second analysis is green. The peaks usually 

go away by the second run, but if the Air FROG™ was stored in a 

dirty environment, it may take a few runs to get a blank chromato-

gram. This example shows why it is a good idea to run a blank be-

fore testing begins. 

Figure 7.3-1: Chromatography for the First Two 

Runs of a Day 
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V 

The chromatography in Figure 7.3-2 is how a blank run on an Air 

FROG-400™ should appear. Small peaks between 20 and 40 sec-

onds are common. They occur because there are many high vapor 

compounds in the background air and the preconcentrator is good 

at capturing them even when there is no air flowing through the 

system. The downward slope in the PID signal occurs partly be-

cause of the pressure change over the PID, and partly because 

some VOCs can be trapped in the PID cavity between runs.  An 

upslope late in the chromatogram occurs when the GC tempera-

ture increases.  The tick shown around 500 seconds is a result of 

the air flow reversing through the GC.  So, not only is the PID sensi-

tive to VOCs, but it will also show changes with pressure and tem-

perature. 

Figure 7.3-2: A Blank Chromatography Analysis 
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Ghost peaks occur when a run is terminated before all of the peaks 

emerge from the GC column.  This phenomenon was first  intro-

duced in Section 4.2.3 in relation to the backflush feature. An illus-

tration of ghosting is shown in Figure 7.3-3 where a FROG was run 

for three sequential cycles.  The first cycle in blue was terminated 

early in the analysis cycle about 50 seconds after the PC released 

the trapped analytes. The next run in red shows the ghost peaks 

emerging along with the analytes from the current run. The third 

cycle in purple show only the peaks from that cycle. 

Figure 7.3-3 shows a rather obvious example, but there are situa-

tions when the ghosting is not as obvious. If there is a very late 

eluting analyte, it may emerge on the third or fourth run, and then 

make periodic appearances as a peak that travels across the chro-

matogram.  This may indicate that the GC should run at a higher 

temperature for longer at the end of the ramp. Typically these 

peaks are not large, however, and they can be ignored unless they 

coincide with the target analytes. 

Figure 7.3-3: Ghost Peaks in a Chromatogram 

Section 7: Troubleshooting Continued 
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Figure 2.2-1: The Gas Module Flow System 

Other things can cause strange peaks in the chromatography, but a 

little diagnostic thinking can help track down the problem. Figure     

2.2-1 is repeated here to guide the thought process.  

If the errant peak in a blank air run appears to be well defined, 

then it is likely caused by something upstream of the PC on the 

sample inlet side.  The room air is the most likely source of the 

problem, but it could be the tubing that connects the Air FROG to 

the sample source. It can also be contamination in the syringe fil-

ter, the charcoal trap or the sample valve.  By moving to a different  

location and changing the inlet plumbing, it should be possible to 

find the source. Figure 7.3-4 shows examples of chromatography 

peaks from contamination in front of the PC. 

Figure 7.3-4: Contamination Peaks 
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If the chromatograph looks more like a blob is emerging than a 

defined peak, it is likely that the contamination is in the carrier gas 

side of the PC. The red line in Figure 7.3-5 shows an example blob. 

The lumps near the end of the ramp were caused by contamina-

tion in the air scrubber. When the carrier gas valve opens, the 

pressure pulse will force the release of contaminants in the char-

coal trap. The PC is hot at this point, so instead of having a sharp 

injection, you will get a broad pulse that chromatographs poorly. 

The green line in Figure 7.3-5 shows the chromatograph immedi-

ately after the carrier gas scrubber is changed, and the blue line 

shows several cycles later. The small but defined peak around 265 

seconds was traced to a contaminant in the air sample valve. 

Figure 7.3-5: Blobs in the Chromatography 

Section 7: Troubleshooting Continued 
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Start/Stop Button 

Clicking on this button causes the Air FROG-400TM to start an 

analysis cycle. Once the analysis has begun, the red stop sign 

appears. Clicking the stop button will stop the analysis at the end 

of the run. Clicking a second time will halt the run immediately and 

save the chromatogram up to the point that the run was halted.  

OPEN Button 

Click on this button to open saved files. The files can be from 

data stored on a computer or on the instrument’s internal micro-

SD card. 

EXPORT 

Export only works when Ellvin™ is in the Analyze Window. The 

user can  export an opened file into Microsoft Excel program for 

further analysis. 

SECTION 8: ELLVIN™ SOFTWARE HINTS AND TIPS 

8.1. FEATURES OF ELLVIN™  

This section is included to provide a short review of the features in 

Ellvin™ for future reference in case you forget how to do some-

thing later or we forgot to put in the manual up to this point. 
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Chromatogram Display Screen 

The software display screen shows sample analysis data. 

• The X-axis is time in seconds. 

• The Y-axis shows the instrument’s PID response and GC 

temperature (oC). 

• The peaks correspond to separated analytes. 
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PC Fire 

Analyte window 
(based on calibration) 

GC Temperature Sample Plot #1 

Sample Plot #2 

Plots of other run variables can be tog-

gled on and off by checking boxes in the 

panel on the right portion of the screen. 

Information such as the analysis pump 

pressure and internal case temperature 

are stored for every run.  
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Notes 

This tool allows the user to record notes about samples while in 

Live Data or Analyze Window. The notes are saved when the 

sample analysis is completed. It is important to record the date 

and time that data files are created in order to locate and 

retrieve them for further analysis. 

Magnifying Glass 

Use this tool to zoom into a chromatogram while data is being 

collected in Live Data Window, or while in Analyze Window to 

help with integration. 

Detailed instructions for using Magnifying Glass follow in 

Section 8.2.2. 

 
 

8.1. Features of Ellvin™ Continued 

MOVE 

Use this tool to move the chromatogram up and down the  

Y-axis. 
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Integrator 1 

This feature only operates while in 

Analyze Window. The user creates a 

baseline and integrates peaks, then 

calculates the peak height and area. The 

baseline integration limits are set by 

clicking the left mouse button. 

 
Integrator 2 

This feature only operates while in 

Analyze Window. Ellvin™ creates a 

baseline by snapping vertically from the 

left mouse click position to the data line. 

Ellvin™ then calculates the peak height 

and area. Integrator 2 is recommended 

for the most consistent analysis results. 

Detailed instructions for using Integrator 

2 follow in Section 8.2.3. 

Data Grid 

Use with Integrator 1 and 2. The Data Grid shows:  

• Analyte (Toluene) Based on calibration retention times. 

• Peak Reference Number (1) 

• Retention Time (168.25s) 

• Peak Height (2640346) 

• Peak Area (29142978) 

• Peak Width at Half Height (8.67s) 

• Calculated concentration (15.94) Based on calibration 

concentrations. 

Toluene 
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8.2. APPLYING ELLVIN™ FEATURES  

8.2.1. OPEN BUTTON 
 

To open stored files in Analyze Window: 
 

• Click on the Analyze Tab. 

 

 
 

• Click the OPEN button. 
 

 

• A file selection screen appears.  

(Figures 8.2.1-1 and 8.2.1-2) 

 

NOTE: Ellvin™ automatically labels folders and files as they are 

created. 

 Folders of data files are labeled by the DATE they were 

created.  

 Data files are labeled by the TIME they were created and 

the LOG number.  

 

In the example shown in Figure 8.2.1-1, the data file was cre-

ated at 10:01 AM on April 26, 2017. 

 

• To locate the data file of interest, browse to the folder  

labeled with the date the sample was ran, or the date the 

data file was imported from the FROG to Ellvin™. Double 

click to open the folder. 

• Click on a data file of interest. A preview of the data   

chromatogram appears to the right of the list. 

• Click “Select” to open the file for analysis with Integrator 2.  

 

Section 5: Ellvin™ Software Continued 



                                                Air FROG-400TM User’s Manual  

107 

Figure 8.2.1-2: File Selection Screen 

File name is the Time 

Figure 8.2.1-1 Data files  

 
Folder name is the Date 
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8.2.2. MAGNIFYING GLASS 

The Magnifying Glass can be used in the Live Data Window during 

data import, or while in the Analyze Window. 

Click on the magnifying glass icon to start. 

 

To Magnify:  

• Left click and hold  

• Drag mouse over desired magnified area.                           

(Figure 8.2.2-1)  

• Release the mouse button. 

• The area being magnified is highlighted light blue.  

• The display screen then readjusts to show the magnified area. 

   (Figure 8.2.2-2). 

 

To De-Magnify:  

• Click the circle on the scroll bars. 

• OR double click the magnifying glass icon. 

8.2. Applying Ellvin Features Continued 
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Figure 8.2.2-1: Desired Magnified 

      Figure 8.2.2-2: Magnified Area 
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8.2.3. INTEGRATOR 2 

Integrator 2 can be used only in the Analyze Window. This tool 

calculates the area under a peak and the peak height. The area 

or peak height helps determine the concentration of the ana-

lyte. 

 

Click on the Integrator 2 button to start. 

 

 

 

Technique to Integrate:  

(Refer to Diagrams 8.2.3-1 and 8.2.3-2) 

 Begin at the lowest point, Valley 1.  

 Drag the mouse to draw an integration line, past the peak, 

to the second lowest point, Valley 2.  

 The integration line should NOT cross the data line.    Avoid-

ing this ensures the correct calculation for the peak area.  

    (Figure 8.2.3-2). 

8.2. Applying Ellvin Features Continued 
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Peak 

Diagram 8.2.3-2: Crossing Data Line 

Integration  

Line Valley 1 
Valley 2 

Peak 

Diagram 8.2.3-1: Valleys and Peaks 

Valley 1 Valley 2 
Integration Line 
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Integrating a Single Peak 

Using the correct technique illustrated on the previous page, 

select the desired peak for integration:  

 Select Integrator 2. 

 

 

 

 

 

2. Left click the mouse and hold at Valley 1.  

3. Drag to Valley 2 and release.  

4. The Integrator 2 tool uses the software to select the base-

line on which the integration line is drawn.  

5. The gray shadowed area in Ellvin™ will show which area is 

being integrated. (Figure 8.2.3-3) 

6. The integration is complete when a solid black line ap-

pears.  

7. The Data Grid shows the data that corresponds to the re-

lated peak number near the base of the peak. The user can 

continue integrating peaks.   

8.2. Applying Ellvin Features Continued 
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Figure 8.2.3-4: Integration Line 

Data Grid 

Figure 8.2.3-3: Desired Peak Integrated Area 
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1 

Valley 4 

Valley 3 Valley 2  

Valley 1 2 
3 

Data Grid 

Figure 5.2.3-5: Integration of multiple peaks complete. 

Integrating Multiple Peaks 

To integrate multiple peaks, follow the same procedures for 

integrating a single peak using Integrator 2. 

Click on the Integrator 2 button to start. 
 

 Left click and hold the mouse at Valley 1. 

 Drag to Valley 3 and release.  

 The integrator uses Ellvin to select the baseline on which the 

integration line is drawn.  

 The integration is complete when a solid black line appears. 

The result shows the integration line and the splits placed 

between joined peaks. (Figure 8.2.3-5) 

 To integrate the remaining peak (in Figure 8.2.3-5, Peak 3). 

Click and hold at Valley 3 and drag to Valley 4.  

8.2. Applying Ellvin Features Continued 
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Figure 5.2.3-6: Improper Integration of Multiple Peaks 

Figure 8.2.3-7: Proper integration of Multiple Peaks 

 

When integrating multiple peaks it is necessary to follow the base-

line as closely as possible. It is recommended that each peak be 

carefully assessed before integration. It is usually best to integrate 

each peak separately unless the valley between the peaks does 

not reach the baseline as in the case of peaks 3 and 4 in the figures 

below (Figure 8.2.3-6 and Figure 8.2.3-7).  

Figure 8.2.3-6: Improper integration of Multiple Peaks 

3 
4 5 1 

2 

3 1 2 4 5 
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8.2. Applying Ellvin Features Continued 

Behavior of Auto Analyze 

On the Settings window, there are two check boxes that influence 

the behavior of the integration tools. Under normal operation 

these are left unchecked.  

If Behavior of Auto Analyze is checked, then only the peaks in the 

calibration analyte list will be integrated. This is useful when there 

are many peaks, but only a few are of interest for reporting. Fig-

ure 8.2.3-7 shows that peaks at 215.6s and 389.6s were ignored in  

the auto integration. These peaks are also not included in the Re-

sults data table. 

Figure 8.2.3-7: Unnamed Peaks are Ignored in Auto Analyze 

8.2.4. INTEGRATOR BEHAVIORS 
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Behavior of Integration Tool 

If Behavior of Integration Tool is checked, then total peak area for 

the chromatogram and area weighted centroid time is calculated 

instead of the normal area and retention time for each peak. This 

can be useful when determining the total VOC (TVOC) content of a 

sample and a split between early and late eluting compounds.  

Typically this is used in studying the total gas related organic com-

pounds in a sample. 

When using this tool behavior, it may be useful 

to apply the Flatten Beta operation first. This 

subtracts the estimated baseline from the chro-

matogram. Integration Tool 1 should then be 

used  to determine the total area and area cen-

troid time.  Figure 8.2.3-8 shows that the center of area for all of 

the peaks is 213.75s and the total of the peak area is 132,187,034. 

This result can be used as a data point in a calibration to deter-

mine the relative TVOC content in a site survey,  or the improve-

ments made in a remediation effort. 

Figure 8.2.3-8: Total Peak Area and Centroid Time 

213.75 s centroid of peak area 
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    Table 8.1 Summary of Air FROG Settings 

Settings Description 

Ta Hold time at lower GC temperature (seconds) 

Tb Ramp time from GC cold to GC hot temperature (sec) 

Tc Hold time at hot GC temperature (sec) 

Ct 

Initial cold GC temperature (oC)  

NOTE: This temperature must be greater than the 
ambient conditions. 

Ht Final hot GC temperature (oC) 

COLLECT 
Collection time of VOCs onto PC (seconds) 

This corresponds to the sparge time. 

CLEAN 
PC heating time for cleaning. Also a switch for auto 

pressure tracking. For clean greater than 5 sec-
onds, auto pressure adjust is enabled. 

PRESET-

TLE 
Time PC cools after cleaning (seconds) 

SETTLE 
Time allowed for pressure to stabilize before  PC  

FIRE (seconds) for GC analysis 

FIRE Time PC is Heated to Release VOCs (seconds) 

Td Ramp time for GC temperature during reverse flow 

Te Time at Temperature Et during reverse flow (sec) 

Et Top temperature of GC during reverse flow (oC) 
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Instrument Specifications  
Dilution Air 0 – 3000 mL/min 
Standard Gas 0 - 150 mL/min 
Weight 7.7 kg  (17 pounds) 
Dimensions 13” x 17” x 7” (33x43x18 cm) 
Power: 12 VDC x 2 Amp , AC wall adapter 

Defiant Technologies’ Portable Gas Diluter 

Applications: 
Perform multipoint calibrations for gas analyzers 
Single point check 
Fill sample bags for bump checks 

 APPENDIX I: AVAILABLE ACCESSORIES/SPARE PARTS 
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 APPENDIX I: AVAILABLE ACCESSORIES/SPARE PARTS 

Features 

• Internal Compressor for Supplying Dilution Air 

• Charcoal Trap to Scrub Dilution Air 

• Second Trap to Scrub Excess Calibration Gas Flow 

• Port for External Dilution Gas Supply 

• Rotameters to Set and Measure Mixtures 

• Runs on 110 VAC or 12 VDC 

• 200:1 Dilution Capability 

• Heated Mixing Line for Faster Stabilization 
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Instrument Specifications 
Dilution Air 0 – 5000 mL/min 
Standard Gas 0 - 100 mL/min 
Weight 5.5 kg  (12 pounds) 
Dimensions 12” x 12” x 6” (31x31x16 cm) 
Power: 12 VDC x 2 Amp , AC wall adapter 

The BASS-100 ™ gas diluter automates the process of supplying 

calibration gas samples to a  Air FROG-400™.  The system has two 

mass flow controllers to mix a calibration gas supply to dilution gas 

to perform  multipoint calibrations. The system allows a 1:1000 

dilution ratio for gas mixing.  The BASS-100™ communicates 

through the Ellvin™  software to run scripts for dilution ratios.  

 APPENDIX I: AVAILABLE ACCESSORIES/SPARE PARTS 

The Bass-100™ Gas Diluter 
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When the BASS -100™ is connected to the computer through a USB 

cable,  a new option appears in the Ellvin™  Auto Run window.   

Ellvin™ can now run a series of gas dilutions to generate calibration 

data for the Air FROG™. 

Ellvin ™ Simultane-

ously communicat-

ed with the BASS™ 

and the Air FROG™  

Ellvin ™ Sequentially 

runs  analyte concen-

trations to develop a 

calibration data set. 
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 APPENDIX I: AVAILABLE ACCESSORIES/SPARE PARTS 

The Dry-FROG™ Sample Dryer 

The Dry-FROG™ Sample Dryer uses Nafion technologies to miti-

gate the effects that humidity can have on chromatography. If the 

Air FROG™ is used in an environment where the humidity varies 

the dryer can make the results more consistent.  The active Sam-

ple Dryer is designed to simply screw onto the bottom of the Air 

Frog and plug into the accessory power port. 

This chart shows what happens to the chromatography when the 

humidity varies from 0 to 60 %RH. Benzene and toluene detection 

was reduced by 50% or more. 
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This chart shows the improvement in the chromatography that 

the Dry-FROG™ Sample Dryer can provide. These tests were pre-

formed over 0 to 60% RH and the percent difference in measured 

concentration was less than 15% . 

This dryer works well 

with chemicals that are 

frequently investigated  

such as  BTEX and chlo-

rinated alkenes. Other 

chemicals such as alco-

hols are retained by  the 

dryer system so the 

measured results will 

not be accurate. A list of  

dryer compatible chem-

icals can be found at 

www.permapure.com/

scientific-emissions/products/nafion-tubing/nafion-dryer-

performance-and-selectivity/ 

 

Chemical  Retention in Dryer 

PCE 100 % Remains in Sample 

TCE 100 % Remains in Sample 

Benzene 100 % Remains in Sample 

Toluene 100 % Remains in Sample 

Ethylbenzene 100 % Remains in Sample 

Xylene 100 % Remains in Sample 

MEK 90% Lost to dryer 

Water  90% Lost to dryer 

Isopropyl alcohol 90% Lost to dryer 

Instrument Specifications 

   Weight    500g (1.1 pounds) 

   Dimensions    10"X3.75"X2" (25.4X9.5X5 cm) 

   Power    6 VDC x 125mA 

Fuel Products and Cleaning Solvents with Dryer  
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Defiant Technologies’ Inline Diluter 

Features 

• Direct sample dilution, eliminates the need for air sample 

bags, gastight syringes, and clean dilution gas 

• Once calibrated, extends the detection range of the FROG and 

the TOCAM 

• Requires no external power source 

• Standard Swagelok® fittings, connects directly to the FROG or 

TOCAM 

• Dilutions can range from 1:20 to 1:1000 

 APPENDIX I: AVAILABLE ACCESSORIES/SPARE PARTS 
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The Inline Diluter dilutes high concentration samples so the FROG 
or TOCAM can easily detect them. 
 
Red: 860 ppbv BTEX undiluted. Result is off scale. 
Purple, Green and Blue: 860 ppbv BTEX with Inline Diluter, each 
color is a different split resulting in a different dilution factor.  
Results are now within scale. 
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 APPENDIX I: AVAILABLE ACCESSORIES/SPARE PARTS 

Defiant Technologies’ 
Bubble Flow Meter 

Measures flow rates 
from pressure and 

vacuum 

Includes: 

• Three-stage glass tube for wide measurement range 
• Hardened case for hauling into the field 
• Clamp stand for quick set-up anywhere 
• Top adapter for measuring suction flows 
• Stop Watch not included (use the one on your cell phone, 

it’s OK) 
 

Accurate flow measurements are essential for reliable chro-
matography. 
 During sample collection, flow rates determine how 

much of the analyte is collected for analysis 
 During analysis, flow rates govern the time analytes 

emerge from the column 
 Measure the flow coming and going with the three-stage 

bubble flow meter from Defiant Technologies  
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 APPENDIX I: AVAILABLE ACCESSORIES/SPARE PARTS 

Item Defiant Part # Description 

Air FROG-400™  
Warranty and Service 

Contract 

DT-AFG-SERV-1 

One year service 
contract / 

maintenance 
program. 

Scrubber Set 

DT-AFG-SCBR-1 
Replacement Carrier 

Air and Backflush 
Scrubbers 

Ferrules for Air Sample 
Bag Adapter for FROG 

Air Sampler 
 

DT-FG-SBNF-2 

Replacement 
ferrules for the Air 

Sample bag adapter 
for the FROG’s air 

sampler, 3/16" 
ferrule set, Teflon. 

Tool Kit 

DT-FG-TK-1 
Assorted tools for 
maintenance of  

FROG 

Air Sampler Wand 

 

DT-FG-AS-WAND 
Replacement air 
sampler wand. 

1/16-3/16 Adapter 

 

DT-AS-316-ADAPTER 

Replacement 1/16-
3/16 adapter for 

connecting the air 
sampler transfer line 

to a Tedlar bag. 
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 APPENDIX I: AVAILABLE ACCESSORIES/SPARE PARTS 

Item Defiant Part # Description 

Air Sample Transfer 
Line 

 

DT-AS-TRAS-LINE 

Replacement transfer 

line for connecting air 

sampler. 

PID Assembly 

DT-FG-PID-1 
DT-FG-PID-2 
DT-FG-PID-3 

PID Assembly for  
normal sensitivity (1)  

low sensitivity (2)  
high sensitivity (3) 

Battery 

DT-BT-

NC2040HD34-1 

Rechargeable NiMH 

Battery 10.8V, 6460 

mAhr. 

Serial Data Cable

 

DT-DC-1 

Ellvin (software) 

communication cable 

(All-in-one Data Cable) 

Power Supply 

DT-FG5K-PS12V-1 
Power Supply           

12V 6.67A 

Pump 

 

DT-PU-1 Replacement air pump. 
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 APPENDIX I: AVAILABLE ACCESSORIES/SPARE PARTS 

Item Defiant Part # Description 

Activated Carbon Filter 
Tube 

 
 DT-FG-CFT-1 

Replacement air 

scrubber for cleaning 

VOCs from sampled 

air 

Activated Carbon Filter 
Tube Adapter 

 
 DT-FG-CFTAB-1 

Brass adapter for 

connecting carbon 

trap to FROG air 

sample tube 

Air Sampler Syringe 
Filter and Adapter 

DT-AS-FIL-1 

Air Sampler 
Particulate Filter and 

Adapter 

Air Sampler Syringe 
Filter  

DT-AS-FIL-2 
Air Sampler 

Particulate Filter  
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 APPENDIX II: DETECTABLE CHEMICALS 

Common Chemicals 
Detectable by FROG 4000 

CAS Number IE (eV) 

1,1-Dichloroethene 75-35-4 10.0 

1,2,4-Trichlorobenzene 120-82-1 9.0 

1,2-Dibromoethane 106-93-4 10.4 

1,2-Dichlorobenzene 95-50-1 9.1 

1,3-Dichlorobenzene 541-73-1 9.1 

1,4-Dichlorobenzene 106-46-7 9.0 

1,4-Dioxane 123-91-1 9.2 

1-Propanol 71-23-8 10.2 

2-Butanone (MEK) 78-93-3 9.5 

2-Chloroethanol 107-07-3 10.5 

2-Hexanone 591-78-6 9.4 

2-Pentanone 107-87-9 9.4 

2-Picoline 109-06-8 9.4 

2-Propanol 67-63-0 10.2 

4-Methyl-2-pentanone 108-10-1 9.3 

Acetone 67-64-1 9.7 

Acrolein 107-02-8 10.1 

Allyl alcohol 107-18-6 9.6 

Allyl chloride 107-05-1 10.1 

Benzene 71-43-2 9.2 

Benzyl chloride 100-44-7 9.1 

Bromoacetone 598-31-2 9.7 

Bromodichloromethane 75-27-4 10.6 

Bromoform 75-25-2 10.5 

Bromomethane 74-83-9 10.5 

Carbon disulfide 75-15-0 10.1 

Chlorobenzene 108-90-7 9.1 

Chlorodibromomethane 124-48-1 10.6 

Chloroethane 75-00-3 10.0 

Chloroprene 126-99-8 8.8 
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Common Chemicals 
Detectable by FROG 4000 

CAS Number IE (eV) 

Crotonaldehyde 4170-30-3 9.7 

Dibromomethane 74-95-3 10.5 

Diethyl ether 60-29-7 9.5 

Diisopropyl ether (DIPE) 108-20-3 9.2 

Epichlorohydrin 106-89-8 10.6 

Ethanol 64-17-5 10.6 

Ethyl acetate 141-78-6 10.0 

Ethyl tert butyl ether 637-92-3 9.4 

Ethylbenzene 100-41-4 8.8 

Ethylene oxide 75-21-8 10.6 

Iodomethane 74-88-4 9.5 

Isobutyl alcohol 78-83-1 10.1 

Isopropylbenzene 98-82-8 8.8 

Methacrylonitrile 126-98-7 10.3 

Methyl methacrylate 80-62-6 9.7 

Methyl tert-butyl ether 1634-04-4 9.2 

m-Xylene 108-38-3 8.6 

Naphthalene 91-20-3 8.1 

n-Butanol 71-36-3 10.0 

Nitrobenzene 98-95-3 9.9 

n-Propylamine 107-10-8 8.8 

o-Toluidine 95-53-4 7.4 

o-Xylene 95-47-6 8.6 

Propargyl alcohol 107-19-7 10.5 

p-Xylene 106-42-3 8.5 

Pyridine 110-86-1 9.3 

Styrene 100-42-5 8.4 

t-Butyl alcohol 75-65-0 10.3 

Tetrachloroethene 127-18-4 9.3 

Toluene 108-88-3 8.8 

 APPENDIX II: DETECTABLE CHEMICALS CONTINUED 
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 APPENDIX II: DETECTABLE CHEMICALS CONTINUED 

Common Chemicals 
Detectable by FROG 4000 

CAS Number IE (eV) 

trans-1,2-Dichloroethene 156-60-5 9.7 

Trichloroethene 79-01-6 9.5 

Vinyl acetate 108-05-4 9.2 

Vinyl chloride 75-01-4 10.0 

β-Propiolactone 57-57-8 9.7 

NOTE: This list is by no means exhaustive. The FROG-5000TM 

uses a 10.6eV lamp, so many analytes with ionization energies 

below 10.6eV may be detectable with the instrument. 
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