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Safety
Safety Notations
This manual uses safety alert words at points in the documentation where the user should be aware of potential
hazards.
NOTE
A NOTE is intended to provide emphasis on procedures that may be misinterpreted or overlooked, or to
clarify confusing situations.

CAUTION
A CAUTION is intended to provide essential information and to emphasize procedures that, if not correctly
followed, may result in improper instrument operation and/or instrument damage.

WARNING
A WARNING is intended to emphasize dangerous or hazardous conditions that may result in personal
injury to the user and/or damage or destruction of the instrument.

HOT
Surface is HOT to the touch.

Instrument Safety Notations

Safety
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Introduction
About the Instrument
The miniGC from Lucidity is the smallest, easiest to use, lowest cost, fully functional Gas Chromatograph (GC)
available. Through revolutionary design and patented technology, Lucidity has created a GC that gives comparable
results to the traditional larger, more expensive GCs but in a much smaller, easier and more affordable package,
allowing organizations to deploy GC technology in many more places than they could before. The miniGC is
changing where GC is used, who is using it and how many systems an organization can obtain.
The miniGC is designed to be operated as outlined in this manual. Additional information, including but not limited
to: training notes and videos, application notes, software updates, and parts can be viewed on Lucidity’s website at
www.luciditysystems.com.
This manual refers to miniGC software version 1.0.3.2 for all software information, including screenshots and
technical information. MiniGC software version 1.0.3.0 or newer is required for operation.
Read and fully understand all documentation before operating the instrument.

Intended Use

WARNING
If the instrument is used in a manner not specified by Lucidity in this manual, then the protection provided
by the equipment may be impaired.
• The miniGC has been designed and tested for laboratory to perform qualitative/quantitative analysis.
• Only use the device for applications that fall within the range of the intended use; otherwise, the protective and
safety equipment of the device could fail.

User Qualifications

WARNING
It is the owner’s responsibility to ensure all operators are sufficiently trained in the correct and safe use of
the instrument.
Operators must have knowledge of chemistry and its rules. The user must:
• Have basic analytical chemistry knowledge.
• Is trained for the special tasks and activities in the laboratory and knows the relevant standards and regulations.
• Understand and carry out all the work described in the operating instruction on the instrument and recognize and
avoid possible dangers independently.
• Not be impaired by the consumption of drugs, alcohol or medication.
• Participate in the installation of the instrument and be trained by Lucidity, CEM Corporation or its authorized
dealer.
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Important Safeguards
General guidelines for safe operation of the miniGC system are presented below and all specific safety messages
are located throughout the manual.

Safeguards
WARNING
Electrical shock hazard/Instrument damage. DO NOT connect unit to a line voltage other than specified.

WARNING
Electrical shock hazard/Instrument damage. Requires dedicated, grounded outlet.

WARNING
Do NOT position the instrument such that it is difficult to access the power connector. The power
connector of the instrument must be readily accessible for mains disconnection if needed.

WARNING
Replace fuses with fuses of the size and rating specified by the text adjacent to the fuse holder or in the
System Specifications section of this manual.

WARNING
High voltages. Service can only be performed by an authorized CEM service technician.

WARNING
Electrical shock hazard. DO NOT remove instrument covers. Only CEM authorized personnel are allowed to
remove instrument covers. Always disconnect the power cables before removing the instrument cover.

WARNING
If any damage to the instrument is noted, do not attempt instrument operation.

WARNING
Protective gear should be worn as outlined in the user’s safety program for hazardous materials and the
acid manufacturer’s safety data sheet. Refer to these guidelines for proper handling and disposal of the
acids.

Important Safeguards
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Instrument Overview
Front and Side View
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Item
Laptop
Autosampler
Sample Tray
Column Oven Door

1

2h
Description
Controls the miniGC, analyzes and displays data
Allows four 16 samples to be run in a queue
Holds the sample vials and solvent/waste vials
Contains the column and column holder

Important Safeguards

Back View

3

2

4

1
2
3
4

Item
GC Power Cord Receptacle
Power Switch
Gas Connections
Autosampler Power Cord
Receptacle

1

Description
Receives the female end of the power cord
Turns the system on and off
Connects gas to tanks or miniGAS
Receives the female end of the power cord

Important Safeguards
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Software Overview
Software Icons
Icon

Description
Autosampler

Icon

Description
Home

Bottom of Sample Vial Position

Ignite/Flame

Bottom of Wash or Solvent Vial
Position

Inject

Carrier Gas Backpressure

Injection Port Temperature

Column or Oven/Column
Temperature

New

Copy

Results

Delete

Save

Detector Temperature

Settings

Edit

System Menu

Ethernet Port

Total Carrier Gas Flow Rate

Help
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Software Overview

miniGC & Computer
Every miniGC comes with a laptop preloaded with the software needed for running the miniGC. In order for the
software to communicate with the miniGC, the IP address for the ethernet port on the laptop needs to be set to
172.16.0.10 and the IP address for the miniGC (which is set in the laptop software) needs to be 172.16.0.90.
Every laptop and miniGC are preset to these IP addresses and should connect successfully with one another as
soon as they are connected and powered on.

Home Screen
The Home Screen is the first screen that appears when the system is turned on. Users can see the dashboard in
the top right-hand corner of the screen with the status of the instrument. Users can also access the Run section,
Methods, Results, or Settings.

Dashboard
The dashboard remains fixed in the software. The dashboard shows the current temperature of the injection
manifold, the temperature of the detector manifold, the temperature of the column/oven, the flow rate through the
column, the back pressure experienced by the carrier gas, the information for the currently selected column, the
presence or absence of an autosampler, whether or not the software is connected to the miniGC, warnings, and the
status of the system (Sleep, Cooling, etc.)

• Autosampler Indicator: This icon indicates if an autosampler is installed onto the miniGC and whether the
autosampler is selected in the software. If this is icon is not present on the dashboard, an Autosampler has
not been selected in the Settings menu. If this icon is present but grayed out, “Autosampler” is selected in
the Settings menu, but the miniGC does not detect an autosampler. If this icon is present and not grayed out
(as shown here), “Autosampler” is selected in the Settings menu, and the miniGC detects and is successfully
connected to an autosampler.
• Column Indicator: This icon indicates the user defined name and information of the current installed GC column
in the system. Users can click on this icon to access the column page where new columns can be added or the
active column can be selected. The column selector will track the number of runs and what methods have been
run on each column as well as provide warnings when users attempt to run a method that was not programmed
for the column currently in the system.

Software Overview

7

• Injection Port Temperature: The injection port temperature is the temperature of the bottom section of the
injection port which can be edited in GC Methods and consists of two independently controlled temperature
zones at the top and the bottom. The temperature of the top portion of the injection port is displayed and
changed in the Settings Menu, the default is 200°C. This temperature is set high to reduce off-gassing from
the o-rings in the top of the injection port and should not be changed. The length of the needle of the standard
syringes included with the miniGC (2.00” needle for manual injections and 2.25” needle for autosampler
injections) ensures that the sample is injected low enough into the injection port that a temperature of 200°C for
the top portion of the injection port does not create issues when injecting extremely non-volatile compounds.
• Detector Temperature: The detector temperature is the temperature of the detector manifold where the flame
ionization detector (FID) is housed.
• Oven/Column Temperature: This is the temperature of the oven and column as measured by the air temperature
in the oven near the column.
• Total Carrier Gas Flow Rate: This is the flow rate of the carrier gas into the injection port. The split ratio
determines the flow onto the column.
For example, a split of 0:1 means there is no carrier gas exiting through the split flow exit and all of the 		
carrier gas flow is flowing into the column and out through the detector, which is splitless flow. A split flow 		
of 100:1 indicates that 100 parts of the carrier gas are exiting through the split flow (entering the injection
port but not entering the column) and 1 part is exiting through the column/detector. For a column flow (what
is shown and edited in the method) of 2mL/min and a split of 10:1, the total carrier flow would be around
22mL/min with 2mL/min going into the column and 20mL/min exiting through the split exit port in the injection
manifold.
• Carrier Gas backpressure: This is the backpressure the carrier gas experiences as it enters the injection port.
This backpressure is created by the long, narrow column which the gas must push against as it flows through
the column. The calculated value for this parameter is present in the method which can be used to ensure
proper functioning of the system. This value is calculated in each method based on the carrier gas and flow and
column dimensions. When a method is loaded, the flows and temperatures should stabilize at their setpoints
to be close to the predicted value from the method. If the carrier gas backpressure is very low (less than 2 psi)
there is most likely a leak in the system. If no backpressure is measured, there is no column installed.
The values displayed in the dashboard are the actual values of these parameters. Upon startup of the miniGC
these values will default to the following set points:
Injection Manifold
Detector Manifold
Oven Temperature
Carrier flow (through the column)

200°C
200°C
50°C
2.0mL/min

NOTE These are the same values that are set when the system enters sleep mode. The system enters
sleep mode automatically after a certain period of time when left idle. This time delay can be set in the
Settings. If a method is loaded through the Run screen the method parameters will be loaded as the
system set points. As soon as a user loads a method in the Run screen, the system parameters adjust to
the new set points determined by the loaded method. The parameters can also be changed by selecting
the dashboard which allows users to change these set points as desired.
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• Dashboard Pop Up Window: Selecting the dashboard brings up the below pop up window which shows the
current temperatures and flows and their setpoints as well as detector signal. In order to change one of these
values, enter the new desired value and click on the refresh icon to update the setpoint. The shown value will
begin to change as the system adjusts to the new setpoint.

System Menu

Columns: They can be added, edited, viewed and deleted. The current column on the system can also be
assigned in this screen and is shown by the green check mark

Autosampler: In this menu the user has the ability to manually move the autosampler to different locations and
recalibrate different locations. The autosampler icon on the dashboard allows access to the calibration protocol
which is the recommended method for autosampler alignment. The Autosampler section in Settings gives more
control if so desired.

Software Overview
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•The top row of icons consists of home, position 1-16, solvent and waste. To move the autosampler to any of
those positions, simply select the position.
•The second row of icons command the tower portion of the autosampler that moves the syringe up and down
for injection. The icons in this row from left to right are:
Inject position: the position in which the needle of the syringe is fully inserted into the injection port of the
miniGC and the springs on the injector are almost fully compressed
Bottom of sample vial position: the needle is almost, but not touching, the bottom of one of the sample vials
that occupy positions 1 through 16
Bottom of wash or solvent vial position: the needle is at almost, but not touching the bottom of the Wash or
Solvent vial.
Home: this icon is used to home the tower to the top position
Settings: this icon can be used to calibrate the positions
Vial Cal and Solv Cal: these icons alternate the position to be calibrated between the sample vial and solvent
vial positions
NOTE These positions may need to be calibrated but should first be calibrated using the calibration
protocol accessed through the autosampler icon in the dashboard which gives detailed pictures of the
desired positions of the tower.
•The third row of icons operate the syringe plunger. The icons from left to right are:
Inject position: the position in which the needle of the syringe is fully inserted into the injection port
Syringe positions (0.5-10µL)
Zero: this icon homes the syringe plunger to the 0 µL position
Settings: this icon allows the user to change the positions of the plunger.
The other sections on this screen allow you to perform different functions with the autosampler such as
extracting a sample, cleaning the syringe, or performing an injection, to monitor or check one or more of these
functions in isolation to ensure that the system is performing properly.
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Settings

Application
• LIMS output: This is currently inactive.
• Stabilization Delay: This is the elapsed time in seconds after which a run can begin once the setpoint
parameters have been reached.
• Injection Countdown: This is the time in seconds that the system will countdown from when using manual
injection mode before prompting the user to inject.
• Injection Upper Temperature: explained in previous section
• GC Sleep Mode Delay: This is the amount of time before the GC will enter sleep mode when left idle. When the
unit enters sleep mode it will display a moon icon on the dashboard and the system lights will turn purple. The
injection port (bottom) temperature and detector temperature will go to 200C and the column flow rate will go to
2mL/min with no split. The oven temp will go to 40C. Loading a method will exit the system from Sleep mode.
Methods and Results can still be manipulated in Sleep mode.
Instrument
• This section tells you information about your miniGC and if a miniGas is installed. The default IP address is
172.16.0.10 and this number should not be changed.
Autosampler
• Autosampler: This setting should be “On” if an autosampler is installed and “Off” if it is not. An autosampler
icon will appear on the dashboard when in the “On” position. If the system is able to connect to the autosampler
the icon will appear white; if the system is not able to connect to the autosampler the icon will be grayed out.
Tools
• Export System Data: The system data can be exported.
• GC Mass Spec: This can be toggled on if a GC Mass Spec is installed and information such as the serial
number, model number and MAC address can be added.
Users
• This section allows you to Create, Delete, and Edit users as well as change the rights given to each user.
Help
• The Charts section in topics explains how to zoom, select and drag the graph. It is recommended to use the
mouse included with the computer.

Software Overview
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System Installation
Unboxing
1. View the Site Preparation Guide or "System Specifications" section of this manual and select a location that
meets requirements before installing the miniGC instrument.
2. Carefully inspect the shipping carton, the instrument, and accessories for any damage that may have occurred
during shipping. If the instrument or accessories have damage, contact the freight carrier to report the damage
and file a damage report. Contact your CEM Representative for assistance.
WARNING
If any damage to the instrument is noted, do not attempt instrument operation.
Do not tamper with the instrument.

3. Open the shipping carton, the main box will contain the Accessory Kit with the miniGC below.

4. Open the accessories box to find: the laptop used to operate the miniGC, MXT-5 column (30m x 0.25mm x
0.25um), power cords and other system accessories.

5. Remove the miniGC from the box and place on the benchtop. The instrument is very top heavy, two people are
necessary to move the miniGC safely. Save all boxes and package material.
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WARNING
To avoid muscle strain or back injury, use lifting aids and proper lifting techniques when removing or
replacing.

6. Retain all packing material for use if returning the instrument to the manufacturer for service.

System Setup

NOTE There are a series of videos for self-installation located on Lucidity’s website as well as the laptop
included with the miniGC.

1. Connect the gas lines to the miniGC.

1.1. The gas fittings are located on the rear of the system and pictured below.
1.2. The system comes with standard 1/8” metal compression fittings on the back of the unit. These nuts
and ferrules should be removed from the back of the system and then installed onto 1/8” gas lines
from the gas source. When installing the nuts and ferrules, ensure that approximately 2 mm of tubing
is left emerging from the ferrule.

System Installation
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1.3. The nuts should first be finger tightened before tightening with the wrench included in the accessory
kit. The nuts should be tightened until the lines cannot be pulled out through the ferrules.

NOTE All 3 gases should have inlet pressures between 45 psi and 100 psi and the flow requirements
are as follows:
Carrier Gas (Hydrogen, Helium or Nitrogen can be used): Up to 300 mL/min
Hydrogen: Up to 30 mL/min
High Purity Zero Air: Up to 300 mL/min
The system will provide a warning if the gas flow from any of the gases is not sufficient.

2. Connect the laptop to the miniGC
2.1. Plug the power cord and network cable into the rear of the system.
2.2. Plug the power cord into a standard outlet
2.3. Plug in the laptop and connect the network cable to the laptop.
2.4. Connect the mouse to the computer.
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2.5. Turn on the laptop and log in using the credentials below.

2.6. If there are issues with connectivity, check the associated IP addresses which should be as below. If
the IP addresses are correct, all plugs are correctly inserted, and the unit and the laptop are turned on
and there are still connectivity issues, please contact Lucidity.
		
Laptop: Fixed IP: 172.16.0.10
		
miniGC: 172.16.0.90
3. Install the septum, liner and o-rings
WARNING
Always check the temperature of the injection port before handling any part of it. The injection port should
always be assumed to be hot. If the miniGC is on the injection port will be hot, even if the system is in
sleep mode. Even once the system is turned off, it will take some time for the injection port to cool down.
The miniGC should be powered down, not in Sleep Mode.
Locate the power switch on the right side of the instrument, and position it in the ON position
3.1. With the miniGC still off, install the septum, liner and o-rings found in the accessory kit.
3.2. Obtain the Topaz 4.0mm ID liner (Restek p/n 23309) from the accessory kit.
3.3. Use the larger side of the Liner Nut & Septum Nut Tool to loosen the Liner Nut. Once the liner nut has
been sufficiently loosened, remove the nut by hand, first checking to ensure it is cool enough to
handle.

System Installation
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3.4. Use the Liner Removal Tool to grasp the top of the liner, ensuring the correct side is facing down and
insert into the cavity. Lift to remove without twisting or bending the liner to prevent breakage. Once
the liner is inserted fully into the injection port use the flat end of the Liner Removal Tool to press
gently on the liner. This will ensure the liner is fully inserted into the injection port.

3.5. Insert the liner o-ring around the outside of the liner and slide it down until it contacts the injection
port.

NOTE The Liner O-Ring can be wrapped around the Liner prior to liner installation into the injection port.
Regardless if the O-Ring is installed on the liner before or after insertion, make sure that both the liner and
the o-ring are fully inset into the injection port with the Liner Tool.

CAUTION
If you are using a liner other than the one we recommend, make sure that it is the same length, otherwise
it will not fit properly into the injection port and may even break if you attempt to force it in.
3.6. Insert the liner nut o-ring in place. The liner nut o-ring sits in the groove on the base of the liner nut
bottom. Make sure the liner nut o-Ring is fully nestled into the grove, without any portion that is
twisted or sticking up
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3.7. Put the Liner Nut back in place and finger tighten. Note that the Liner Nut is keyed into the injection
port with two flats, so it must be oriented correctly before the liner nut can be tightened.

3.8. Use Septum & Liner Nut Tool to tighten ¼ turn past finger tight. Do not overtighten.

3.9. Obtain the 11mm Thermolite Plus Septa (Restek p/n 23864) from the accessory kit.
3.10. Use the small side of the liner nut & septum nut tool so loosen the septum nut fully and then remove
by hand.

System Installation
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WARNING
If the system is ON, let it cool for 20-30 minutes or else this nut will be very hot.

3.11. Place the septum with the center guide facing up and place the Septum Nut back in place and tighten
until finger tight before fully tightening with the tool ¼ turn past finger tight.
NOTE The It is recommended to replace the septum after approximately 50 injections.

4. Establish a connection between the software and the miniGC.

4.1. Turn on the miniGC.
4.2. Open the miniGC software on the desktop of the computer.
4.3. Log in to Admin, the password is “Admin”. An administrator can create edit profiles, create new profiles and change passwords.
4.4. If you did not order an autosampler, refer to section 8 to operate the software. If you did order an
autosampler, you will install this next.
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5. Set up the autosampler
Once the miniGC has been set up and connected to the laptop, the autosampler should be set up and connected
to the miniGC. Below is the box that the autosampler arrives in. This box will include the miniGC Autosampler
(NP-1398), which must be ordered separately from the miniGC, and the miniGC Autosampler Accessory Kit (NP1404), which must be ordered separately from the miniGC Autosampler.
The miniGC Autosampler (NP-1398) includes the following parts:
• miniGC Autosampler
• integrated power cable that plugs into the miniGC
• communications cable that connects the miniGC and miniGC Autosampler
The miniGC Autosampler Accessory Kit (NP-1404) includes the following parts:
• Autosampler Syringe (Restek PN: 23924)
• Replacement Plungers for Autosampler Syringe (Restek PN: 21284)
• 2 Replacement Needles for Autosampler Syringe (Restek PN: 23946)
• Pack of 100 Sample Vials, Caps, & Septa (Restek PN: 26596)
• Pack of five 5mL Solvent / Waste Vials (Restek PNs: 23084 & 23092)
For more information visit the Lucidity website (https://luciditysystems.com/product/minigc-autosampler/).
5.1. Turn off the miniGC
5.2. Place the autosampler on top of the miniGC as shown below and connect the power cable and the
communications cable from the miniGC autosampler to the back of the miniGC.

5.3. Turn on the miniGC, both the miniGC and the autosampler should light up.

5.4. In the software, the autosampler indicator light should turn white.

System Installation
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If the autosampler indicator does not show in the diagnostics, go into settings and toggle the autosampler to
the “on” position. If the light does not turn on, reboot the miniGC and contact CEM if the problem continues.

NOTE If the autosampler needs to be removed from the miniGC at any point, disconnect the power
and communication cables, tilt the autosampler sideways to break the magnetic force and raise the
autosampler.

6. Align the autosampler and install the syringe
6.1. Remove the plunger that comes with the syringe and insert one of the replacement plungers into the
syringe. Press the plunger down fully to avoid future air bubbles.
6.2. Select the autosampler icon on the software and select the load syringe button

6.3. Swing the syringe barrel holder back as shown and insert the syringe as shown making sure the
needle goes through the hole in the syringe holder foot then swing the syringe barrel holder closed so
that it holds the syringe as shown.

6.4. Turn the syringe plunger knob counter clockwise ½ to 1 rotation
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6.5. Press the syringe Home button to bring the plunger holder down over the tip of the plunger
6.6. Turn the knob clockwise until some resistance is felt.
6.7. Select the syringe load button in the software. The plunger holder mechanism should go up and take
the plunger with it (the plunger should now be grasped in the plunger holder). If the plunger is secured
in the plunger holder, press the Home Syringe button again to leave the syringe in the home position.

NOTE Make sure the needle of the syringe is positioned to go through the foot of the syringe holder as
shown below. If it is not positioned through this hole, then the needle will bend when the syringe goes into
the down position.

6.8. Align the autosampler so that the needle of the syringe goes into the injection port during an injection.
To begin this process, press the Align Autosampler button on the software and follow the prompts as
shown on the screen.

System Installation
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NOTE Follow these steps for an easy way to align the syringe with the inlet. Obtain the plunger that was
removed from the syringe and bend to a right angle. With the autosampler almost in place, align the bent
needle with the current syringe. This will show you the current position of the needle if it were to lower.
Shift the autosampler until the bent needle aligns perfectly with the inlet.

6.9. Once the autosampler is approximately aligned, lower the foot of the syringe assembly even further to
get a more precise alignment. The software will populate pictures of what correct alignment should
look like. The foot of the syringe assembly and the injection port should be aligned as shown in the
following picture.

6.10. The software will give you up and down arrows to move the syringe up and down to set the proper
injection depth. Two arrows up indicate a bigger move up and one arrow up indicates a smaller move
up. The same is true for the down arrows. The proper injection depth is shown below. The software
will also show the proper injection depth as the needle is being aligned.
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7. Install the column
Before installing the column, the oven should be on and warm for proper engagement. If the oven is off, turn on to
warm for 30 minutes prior to installing the column.
7.1. The column will be packaged in a standard Restek column box whether ordered from Restek or Lucidity. Any type or size of Restek MXT column up to 60 meters may be ordered preinstalled in a column
holder except for 0.53mm. Visit https://luciditysystems.com/products/minigc/minigc-columns/ for
more information.

7.2. The column is installed in the “Column Caddie” that guides the column’s pins into the GC. The Column Caddie properly aligns the column and encases it in the oven. A column installed on a column
holder can be placed on a column caddie using the upright pins to guide placement; the column
should be placed column facing up.

System Installation
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7.3. The column caddie can be inserted in the miniGC with the column holder and column in place. To
insert, slide the caddie into the front of the miniGC and use the guides and bearings to help align the
column.

7.4. Once the caddie is fully interested, turn the knob counter-clockwise to secure the pins into the manifold. This seals the pathway from the injection port to the end of the detector

7.5. Remove the column tag from the box and put it in the Tag Puck, which comes with the miniGC
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7.6. In Diagnostics, check the icon shown here to see what column the miniGC thinks is installed in the
system. If this is the column that is installed then you are ready to proceed. If not, then the column
will need to be changed in the column selection. Select the column icon in the Dashboard or go the
Columns section in Settings to change the column selection. From here, new columns can be added
and the current column in the miniGC can be selected.

7.7. If you are using a different column, select the create a new column button

7.8. Enter the required information and choose a name for the column. It will then appear in the columns section. The column with the green check mark is the currently selected column. This can be
changed by clicking on a different column.

System Installation
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7.9. Verify the new active column is shown in Diagnostics
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Methods
From the home screen, clicking on Methods will send users to the main methods screen, where users can view all
methods. Methods are saved in a database on the laptop so updating software will not affect the methods. The
miniGC software comes with 5 preloaded methods:
1)
GC-FID
2)
Bakeout
3)
Xil-350
4)
C7-C40
5)
8270
From the main methods screen, methods can be created, deleted, edited, copied, imported from an external disc,
or exported onto an external disc.

To create and delete folders, select the “New” and “Delete” icons in the bottom left hand of the screen. Methods
can be clicked and dragged into different folders. The preloaded methods will appear in the “Reference Methods”
folder.
To edit a method, select a method and click “Edit” or double click a method.

The method screen consists of four different tabs to organize the method parameters. These tabs are
“Parameters”, “Stages”, “Compounds”, and “Autosampler”. The Parameters screen shown above contains the
following:

Parameters

Methods
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Flow
• Carrier: The type of carrier gas that is to be used for the method. The three options are Helium, Hydrogen,
or Nitrogen. Changing this will change the values of the calculated parameters of Average Velocity and Inlet
Pressure.
• Control: Choice between constant pressure or constant velocity.
Constant Pressure: The flow rate of the carrier gas through the column is changed to ensure a constant
backpressure. This is generally preferred to ensure the maximum capacities of the system are not exceeded
as temperatures increase.
Constant Velocity: The head pressure applied to the carrier gas is changed to maintain a constant flow rate
through the column.
• Flow: This is the desired flow rate in mL/min of carrier gas through the column. The flow can be altered to
determine the optimal average velocity or to speed up the analysis.
• Average Velocity: This is a calculated value based on the carrier gas, flow rate, and column dimensions. The
optimal average velocity ensures optimal separation.
• Inlet Pressure: The inlet pressure is another parameter that is calculated from the flow rate, carrier gas, and
column dimensions. This value is the backpressure generated in the injection port from pushing the carrier
gas through the column at the desired flow rate. For constant pressure flow this is the pressure that will be
maintained throughout the run as the flow rate decreases from the increased viscosity of the carrier gas at
elevated temperatures. The inlet pressure is also a great trouble shooting tool. The pressure you see displayed
in the dashboard should match this pressure once you have loaded the method and have the correct column in
the system.
Split
• Split Type: The split types are Split or Splitless. Split flow is most commonly used and splitless is more
commonly used for very low concentration samples.
• Split Ratio: The split ratio is the ratio of carrier gas flow that exits through the split flow to the ratio of carrier gas
that goes into and through the column.
• Hold Time: This parameter is calculated based on flow rate and column dimensions. It is the amount of time
that a compound that is completely unretained on the column takes to move through the system and into the
detector.
Column
Each method should be associated with a particular column. You can run methods with columns other than the
ones associated with the method, but retention times may differ for analytes. If a column other than the one
associated with a particular method is installed in the system when attempting a run with that method, a warning
will appear to inform users that the column in the system does not match the one in the method.
• Type: The type of stationary phase in the column, for example MXT-5
• Length: The length of the column
• Diameter: The inner diameter of the column
• Thickness: The film thickness of the stationary phase in the column
• Max Temperature: The max recommended operating temperature of the column.
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Settings
•
•
•
•

Injector: The injection port temperature for the run.
Detector: The temperature of the FID manifold where the sample is introduced into the detector.
FID Hz: The frequency of the detector sampling, it is defaulted to 20Hz.
Solvent Delay: The chromatogram captures the entire chromatogram but the solvent delay allows you to ignore
the solvent peak.
• Flow Saver: This feature turns off the split flow after the initial injection in order to reduce carrier gas
consumption.
Stages

The Stages tab allows users to create the oven / column temperature profile of the method. The maximum oven
temperature is 400 °C and the max allowable ramp rate is 60 °C/min.
Compounds

The Compounds tab allows users to enter compounds into a method that are expected to appear in the
chromatogram, each with respective retention times. Once a run is complete and the result is opened for analysis,
the software will attempt to match these compounds to peaks in the resultant chromatogram and show the names
of these compounds in the peak list and report. For example, in the GC-FID method, there are 3 compounds
entered, C12, C14, and C16.
Reports
The Reports tab allows users to customize how they want to view the reports

Methods

29

Autosampler
The Autosampler tab contains parameters that are related to the autosampler such as injection volume and wash
parameters.
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Users
Create a user
1.
2.
3.
4.
5.

Select System Menu
Select Users
Select the "+" icon
Enter the name and select "OK"
Assign privileges
a. Administrator
b. User
c. Guest
6. Select Set Password and create a new password
7. Select "OK"
8. Save Changes

Edit/Delete a User
1.
2.
3.
4.

Select System Menu
Select Users
Select one of the Users shown
Edit the following parameters, save or delete user

Users
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How to run a sample
Selecting Run from the home screen will bring users to the below screen where users can set up a single run or a
batch run. In order to create a batch run, an autosampler must be connected to the miniGC.

1. Select Batch or Single.

2. Select a folder to save the samples.
3. Select the “Add” icon in the bottom left to add sample(s) to the queue.

4. Select the method.
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5. Once all the required information for either a single run or a batch has been added, the “Start” arrow on the
right-hand side of the screen will turn green and allow the run(s) to begin.

NOTE
The system will equilibrate to the set injection parameters for the first method. The column flow rate,
split flow rate, injection port temperature (bottom zone), detector temperature, and oven temperature will
approach the setpoints defined in the first method; the values will change until reaching their setpoints.
On the left is the detector signal, to monitor the stability of the detector as the system equilibrates in
preparation for the run. Once a system parameter reaches its setpoint, a green check mark will appear
next to that parameter. Once all three parameters have reached their setpoints, a stabilization progress
bar will appear at the top of this window. Upon stabilization, the Play button will turn green.

How to run a sample
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6. Select “Play” once the system is ready.

6.1. If an autosampler is installed, it will begin to clean the needle, pull sample from the defined location
for the run, and inject the sample into the miniGC.
6.2. If an autosampler is not installed (Single mode), a countdown will begin on the screen. Have the sample ready to inject in the manual syringe. The countdown will continue until a syringe icon appears on
the screen; once the syringe appears, the sample should be manually injected into the system upon
which the system will continue onto the run screen below.

During a run
A realtime chromatogram will be on screen that displays both the signal and the temperature profile. Clicking the
back button in the top left-hand corner of the screen will return to the home screen. To return to the run screen,
simply go back to the home screen and click on the “Run” icon which will go back to the current sample’s live
chromatogram. The Method and Result sections are still available to create and modify methods and to analyze
results while runs are ongoing.
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When running a batch, the subsequent runs are displayed in the bottom right of the run screen. An active run can
be stopped at any point by pressing the stop button, which will cause the system to immediately enter cool down
mode as shown below.
When a run is stopped or a run has finished, the system will immediately enter cool down mode, which is indicated
by the appearance of the cooling fan icon in the dashboard and the oven cooling fan starting. Cooling will continue
until the parameters of the next sample have been reached for a batch sample or until the parameters of the
previously run sample have been reached for a single run. If there are more runs in the batch, as soon as the
setpoints of the next method in the batch are reached the next run will begin and the autosampler will begin its
procedure for injecting the next sample.
The solvent peak will appear in the first 3 minutes of the run and be about 10-60 is peak width. If a solvent delay
time is set in the method that is later than when the end of your solvent peak elutes, the chromatogram will
rescale to the next peaks after this time to allow for better visibility on the peaks. If the chromatogram does not
rescale then the peaks may appear very small or be difficult to see at full scale, and will need to be zoomed in to
see.
To zoom in, hold down the wheel on the mouse and draw a rectangle on the area the user wished to zoom into.
Alternatively, hovering the mouse over the y-axis and moving the mouse wheel up or down will increase or decrease
the y-values of the viewable graph. The maximum value of the FID on the chromatogram is 5,000mV. To return to
the original scaling, double click on the mouse wheel.
NOTE The solvent delay time in the method does not affect when the system begins collecting or saving
data. It only affects when the autoscaling begins on the chromatogram. Its purpose is to allow easier
viewing of peaks of interest during a run.

Data management
Results
In the Results section, chromatograms can be analyzed, deleted, imported from an external disc or exported. The
results will be stored in the folder specified in the batch screen.

The results for a run can be viewed as soon as a run is completed and begins the cool down. The software will
initially have three runs in the results section from the three runs of the GC-FID Test Mix that were performed

Data management
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during checkout at Lucidity.
To view a result choose a result and select Analyze at the bottom of the screen.
NOTE To overlay multiple runs, use the Ctrl or Shift key to select the runs and press the Analyze button
at the bottom. Users can select or deselect individual runs by clicking on the buttons on the right that
correlate to each indicidual run.

The chromatogram that was produced during the run will appear in the largest part of the window, and a peak list
will appear in the top right hand corner of the screen. The peak list is based on parameters set in the software
that it uses to identify peaks and these peaks can be modified by the user. If the software does not find a peak of
interest, the peak can be added manually.
There are four to six icons on the top right corner of the screen. From left to right: re-analyze the chromatogram,
edit compound, add peak, remove peak, lowerbaseline, raisebaseline.

Re-analyze chromatogram
This function re-analyzes the chromatogram and look for peaks and should be utilized after editing compounds or
integration parameters.
Edit Compounds
If you already have compounds in the method and the software did not find them, you can edit them here and then
re-analyze the chromatogram.
Add peak
A peak can be added by following the prompts in the software and the peak will be shown in the compound list.
Delete Peak
A peak can be deleted by selecting the yellow circle and selecting delete peak.
Baseline Integration
The peak is integrated along the baseline.
Valley-to-valley Integration
The peak is is integrated at the valley between peaks.
Settings
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The settings icon will display the integration parameters, these parameters can be edited and the chromatogram
can be re-analyzed
Details
The details icon displays the method parameters.
Export Data
To export data, select the export icon at the bottom right corner of the screen. The data can be exported in a .csv
file or a PDF report can be created which includes the chromatogram and peak list.

Create a Calibration Curve
A calibration curve can be utilized to analyze data by performing the following steps.
1. Select a pre-existing method.

2. Select edit and select the Compounds Tab.
3. Insert any compound of interest as well as the retention time and retention window.

4. Select the Calibration Tab and select edit.

Data management
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5. Select the icon with three dots at the bottom of the Concentrations table and select Compounds.

6. Select the desired compound from the Available Compounds and select the right arrows to move it into Selected compounds. These will be the compounds that the software will use to build the calibration curves.

7. Close this box when finished.
8. Select the icon with three dots at the bottom of the Concentrations table and select Concentrations.
9. Input the desired units.
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10. Insert the concentrations for each of the calibration points. Select the "+" until all points have been entered.

11. If a calibration curve has already been run, the samples must be selected in the results entries.
11.1. Select C1 and the "+' icon.

11.2. Select the desired calibration point from the list of results and select "Add."

Data management
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11.3. Follow the previous points for the rest of the calibration points

NOTE Once two or more points are selected, a curve will form on the right side of the screen.
11.4. Save the method

Analyze using a calibration curve
1. From the main screen, select results.
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2. Select the samples and select Analyze. Only results generating using a method containing a calibration curve
will yield concentration values.

NOTE Only one sample can be analyzed at a time

Data management
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Software Update
1. To update the miniGC, please have the software and firmware update files copied to a USB.

Software
2. Close the software on the miniGC.
3. Insert a USB with the software update into the USB port of the miniGC laptop
4. From the miniGC laptop, navigate to the software update file and run the .exe file.

Firmware
5. Insert a USB with the firmware update file into the USB port of the miniGC laptop.
6. From the USB, download the .bin file to the Local Disk C drive in the miniGC laptop. In this folder should be
previous versions of the firmware. Add the new .bin file to the Local Disk C drive.
7. Turn off the miniGC.
8. Attach the USBmicro cable between the back of the system and the laptop. The micro end of the cable goes
into the labeled port on the back of the system and the USB side of the cable connects to a USB port on the
laptop.
9. Navigate in the miniGC software
10. Click on the Menu Icon
11. Click on Instrument
12. Scroll down to GC Firmware
13. Click update and find the file in the C drive.
14. Once finished unplug the USB cable from the laptop or GC before powering on the miniGC.
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Routine Maintenance
CEM suggests that you perform the routine maintenance on your instrument as outlined below, along with having a
CEM Certified Technician to come check out your system once a year.

After Every Use
Daily
• Verify sufficient gas and that gas source is turned on.

Weekly
Annually
• Preventative Maintenance by CEM Certified Technician. Contact the CEM Service Department for assistance.

As Needed
• Replace septum after 50 runs

Routine Maintenance

43

System Specifications
Location Requirements
•
•
•
•

Is free from vibration of large equipment
Designated area with a sturdy workbench capable of supporting system weight and optional accessories
The system weighs 37 lb (17 kg)
Adequate bench space
• Footprint of unit: 10.5" (27 cm) W x 18" (46 cm) D x 11.5" (30 cm) H
• Height with autosampler: 30" (77 cm)
• Recommended counter space: 42.5" (108 cm) W x 24" (61 cm) D. Shelves or cabinetry above unit is not
recommended.
• Provides adequate space for sample handling
• Provides clear visual access to operate computer to the right of the system
• Do NOT position the instrument such that it is difficult to access the power connector. The power connector of
the instrument must be readily accessible for mains disconnection if needed.

Electrical Requirements
•
•
•
•

Requires dedicated, grounded outlet no more than 8.2 ft (2.5 m) from unit
Measure line voltage to ensure it does not vary more than ±10% of its specified level.
Instrument is supplied with a region specific plug
Region Specific
• 100 - 120 VAC, 50/60 Hz, 15 Amp
• or
• 220 - 240 VAC, 50/60 Hz, 10 Amp

Gas Requirements
• Carrier Gas: up to 300 mL/min
• Hydrogen: up to 30 mL/min
• High Purity Zero Air: up to 300 mL/min
The system will provide a warning if the gas flow from any of the gases is not enough.
• Gas Regulators and tubing are not included with the system. Please contact your gas supplier for assistance
with these connections. The gas fittings are 1/8”.

Environmental Requirements
•
•
•
•
•
•
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Indoor use only
Altitude up to 6000' (2000 m)
Operating Temperature range of 50°F (10°C) to 85°F (29.4°C)
Relative humidity range of 10% to 85%, non-condensing
Overvoltage Category II
Pollution degree 2

System Specifications

Warranty
Limited Warranty Information
What Is Covered:
CEM Corporation warrants that the instrument will be free of any defect in parts or workmanship and will, at its
option, replace or repair any defective part (excluding consumables) or instrument.
For How Long:
This warranty remains in effect for 365 days from date of delivery to the original purchaser.
What Is Not Covered:
This warranty does not cover parts or workmanship damaged due to:
• Neglect, abuse or misuse,
• Damage caused by or to test samples,
• Damage incurred during instrument relocation,
• Damage caused by or to any attached equipment,
• Use of incorrect line voltages or fuses,
• Fire, flood, “acts of God” or other contingencies beyond the control of CEM Corporation,
• Improper or unauthorized repair, or
• Any other damage caused by purchaser or its agents.
Responsibilities of Purchaser:
To ensure warranty coverage, the purchaser must:
• Use the instrument according to directions,
• Connect the instrument properly to a power supply of proper voltage,
• Replace blown fuses,
• Replace consumables and
• Clean the instrument as required.
How to Get Service:
Purchaser should contact the Service Department of CEM Corporation or the nearest CEM subsidiary or distributor
for return authorization and for proper crating and shipping instructions to return instrument, freight prepaid, for
service. On-site repairs by an authorized service technician are available through the CEM Service Department.
Travel costs will be charged to the purchaser for on-site repairs.
Within the U.S. Outside the U.S.
CEM Corporation
3100 Smith Farm Rd.
Matthews, NC 28105-5044
(800) 726-5551
Fax: (704) 821-4368
Email: Service@cem.com
Website: https://www.cem-service.com

Outside the U.S.
CEM Corporation
3100 Smith Farm Rd.
Matthews, NC 28105-5044
(704) 821-7015
Fax: (704) 821-4368

Warranty
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Warranty Disclaimer:
CEM Corporation hereby excludes and disclaims any warranty of merchantability or fitness for any particular
purpose. No warranty, express or implied, extends beyond the face hereof. CEM Corporation shall not be liable
for loss of use of instrument or other incidental or consequential costs, expenses or damages incurred by the
purchaser or any other user. This warranty is not transferable.
Purchaser’s Rights under State Law:
This warranty gives the purchaser specific legal rights, and the purchaser may also have other rights that vary from
state to state.
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