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Operating Precautions
The Discover® System must be grounded. In the event of an electrical short circuit, grounding reduces the risk of electric
shock by providing an escape wire for electric current. This instrument is equipped with a cord having a grounding wire
with a grounding plug. The plug must be plugged into an outlet that is properly installed and grounded. Consult a qualified
electrician or service technician if the grounding instructions are not completely understood or if doubt exists as to whether
the instrument is properly grounded. If it is necessary to use an extension cord, use only a 3-wire extension cord that has
a 3-blade grounding plug and a 3-slot receptacle that will accept the plug from the instrument. The marked rating of the
extension cord must be equal to or greater than the electrical rating of the instrument.
The possibility of instrument-induced electromagnetic interference (EMI) is minimal if the instrument is operated as
outlined in this manual. The instrument should not be placed close to any electrical device susceptible to EMI. The
manufacturer suggests that the user post a sign warning pacemaker wearers that a microwave device is in operation. If
the instrument is suspected of inducing EMI, a microwave leakage measurement should be performed as outlined in this
manual. Leakage measured above the legal limit of 5 mW/cm2 should be reported to the CEM Service Department.
Cardiac pacemakers require magnets to control their operation during checkout. Because the instrument is equipped with
an electromagnetic sample stirrer which contains very high static magnetic fields, some danger exists if a pacemaker is
positioned in close proximity of the instrument cavity. If the instrument is suspected of interfering with the operation of a
pacemaker, the instrument should be turned off or the pacemaker wearer should move away from the instrument.
This instrument utilizes high voltages and microwave radiation. Only those trained in repair and maintenance of high
voltage and microwave power systems should perform instrument service and repair.
Use of the Discover instrument in any manner not specified by CEM Corporation could render the instrument
operation unsafe for the operator.
This instrument complies with United States Code of Federal Regulations 21CFR Part 1030.10 (C) for microwave
leakage. A verification report is on file. This instrument complies with FCC Requirements in the United States Code of
Federal Regulations (47CFR Part 18) – Industrial, Scientific and Medical (ISM) Equipment – emissions requirements. A
verification report is on file.
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Warnings and Cautions
Warnings, cautions and notes are included throughout these instructions and should be read thoroughly and strictly
followed.
NOTE: A note is inserted for emphasis of procedures or conditions that may otherwise be misinterpreted or overlooked and to clarify
possible confusing situations.

WARNING
A warning is inserted for essential information used to emphasize dangerous or hazardous conditions to the operation,
cleaning and maintenance of the instrument which may result in personal injury.

CAUTION
A caution is inserted for essential information used to emphasize procedures which, if not strictly followed, may result
in damage or destruction to the instrument or improper instrument operation.
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Recommendations and Precautions
Volume
 Use no more than 50mL and no less than 15mL total volume in the 80mL vessel.
 Use no more than 7mL and no less than 2mL total volume in the 10mL vessel.
 Use less than 15% weight/volume solution when using acids, bases or salts.
 Use less than 20% total weight/volume slurry for all solids.
 For 80mL vessels: When using viscous materials or a large amount of solids, use a rare earth stir bar (CEM p/n
164810) and verify adequate stirring prior to placing the vessel into the microwave cavity.
Solid Reagents
 Ensure that all solids are completely wetted.
 When using a large amount of solids, place half of the liquid in the vessel first, then the solids. Wash the walls of
the vessel with the remaining liquid.
 Ensure that all solids have been washed from the surface of the vessel prior to beginning the reaction.
 Stir the reaction contents on a stir plate and ensure adequate stirring prior to placing the reaction in the
microwave cavity.

Step 1
Add Liquid to
Vessel

Step 2
Add Solids to vessel

Step 3
Rinse All Solids
from walls of vessel

Step 4
Add remaining liquid
and stir until ALL solids
are under liquid

Gas Pressure (for use with the Gas Addition kits):
 Using the ideal gas law (PV = nRT), calculate the minimum amount of gas needed for the reaction. This typically
is a good starting point. If higher gas pressure is required, keep in mind the maximum pressure allowed is 200 psi.
 If more than 200 psi of gas is required for the chemistry, additional gas can be added after the consumption of the initial 200
psi of gas (refer to the Operating Instructions for further information).

Temperature:
 This accessory provides a fiber optic probe, therefore the minimum volume is the amount required to cover the fiber optic



probe. The maximum operating conditions are 200 °C and 200 psi (14 bar) for the Gas Addition options and 80mL vessel
without fiber optic. The maximum operating conditions for the 80mL vessel with Fiber Optic (excluding Gas Addition) is 250 °C
and 250psi (17 bar).

For the Gas Addition Options: The maximum suggested operating temperature is the boiling point of the solvent.
As the temperature of the reaction mixture increases above the boiling point, the gas may be driven out of the
solution, resulting in a decrease in yield. For example, see Vanier, G. S. Synlett 2007, 131-135. The maximum
operating temperature is 200 °C.
WARNING
Consult the institution’s rules and regulations for the safe handling and operation of compressed gas cylinders.
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Installation of Discover SP/S-Class with Gas Addition Kit
Discover SP/S-Class Installation
NOTE: Only users with Administrative Privileges may operate the gas addition accessory on the Discover S-Class/SP
System.
1. Place Discover in a hood.
2. Install the Vent Tubing (PN 526050):
a. Remove the nut and ferrule from the end of the white connector that is not connected to the tubing.

b. Locate the vent tubing extending from the back of the instrument.

c.

Place the nut and ferrule on the tubing extending from the back of the instrument as illustrated below. Be
sure the orientation of the nut and ferrule matches the picture below.

d. Connect the tubing extending from the back of the system to the vent line.

e. Place the opposite end of the tubing in the back of the fume hood or other location appropriate for solvent
exposure.
3. Plug the power cord into the back of the instrument.
4. Plug the power cord into the electrical outlet.
5. Set up the air regulator (541455-M):
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NOTE: The regulator has an arrow indicating the direction the air must flow. Set the regulator according to the
arrow.

Air flow arrow

a. Locate the 8’ of ¼” tubing (PN BR221221) provided with the option.
b. Cut a perpendicular 1’ section off the tubing.
c. Place the 1’ section of tubing into the left side of the Discover by pushing the tubing inward until
resistance is felt.

d. Connect the opposite end of the 1’ tubing to the regulator. The regulator has an arrow indicating the
direction that the air must flow. Position the regulator with the arrow pointing toward the Discover.
e. Connect the remaining 7’ of tubing to the opposite end of the regulator.
f. Connect the opposite end of this tubing to the air source.

NOTE: There are 2 regulator setup options. The option above on the left is set up to be connected over a barb fitting. A
clamp is then used to secure the connection to the barb fitting. The regulator setup on the right is designed for use with
most standard NPT connections.
g. To change the amount of air flow from the regulator:
1. Pull out the knob on the regulator.
2. Rotate the knob clockwise to increase the amount of air flow or counterclockwise to decrease the
amount of air flow. The minimum compressed gas requirements 25 PSI (20L/min flow) and the
maximum pressure is 60 Psi. The air flow should remain on at all times when a reaction is being
performed.
3. Push the knob inward to set the desired pressure.
6. Turn the Discover on using the power switch located on the left side of the Discover.
7. Remove the attenuator from the cavity by rotating it counterclockwise.
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8. Remove the thumb screw from the bottom of the attenuator.

9. Remove the 35mL shipping device and place the screw back into the shipping device.

NOTE: Do not discard the 35mL shipping device.
10. Check the cavity for debris. Refer to the Discover SP Manual for information on removing debris from the cavity.
11. Determine the firmware version for the Discover system as follows:
a. Log into the Discover software using the login “USER.”
b. Press the Home key to access the Discover Home Screen.
c. Using the down arrow key, select “System Setup.” Press ENTER.
d. Using the right arrow key, toggle to the 4th menu screen - “Information.”
e. The firmware version will be displayed at the top of the screen. If the firmware version displayed is
DSCA02.15 or above, proceed to the next section of these instructions. If the firmware is below version
DSCA02.15, upgrade the firmware as outlined in step 12.
12. To update the bootloader/firmware in the Discover S-Class/SP System, load the bootloader/firmware onto the
USB flash drive, then to the Discover S-Class/SP as outlined below.
a. Using a computer, create a folder named “CEM” on the USB flash drive.
CAUTION
Only the USB flash drive supplied with the Discover S-Class is compatible with the instrument software.
b. Create a CEM TechNet account.
c. Copy the current version of bootloader/firmware file(s) into the “CEM” folder on the USB flash drive.
NOTE: Bootloader files will follow the CEMLoader_X.X format, and firmware files will follow the “Evolution_DSCAXX.XX
format). The minimum version of bootloader required is CEMLoader_1.15. The minimum version of firmware required is
Evolution_DSCA02.15.
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d.
e.
f.
g.
h.
i.
j.

k.
l.

Turn the instrument off.
If applicable, remove the small side cover from the right side of the Discover.
Place the USB flash drive into one of the USB ports on the right side of the instrument.
Turn the instrument on.
A screen will appear with the file names listed. Use the “+/-” keys to select “CEMLoader_1.15.bin” (or
latest version).
Press the ENTER key.
The bootloader file will automatically be loaded into the instrument and the progress will be noted with a
progress bar on the bottom of the screen. Once it is complete, the screen displaying the files will again be
displayed.
Use the “+/-” keys to select “Evolution_DSCA02.15” (or latest version of firmware).
Press the ENTER key to load the firmware onto the Discover system. A progress bar will appear to
indicate the file is being loaded. Upon completion, the Discover Home Screen will appear. Wait at least 30
seconds and remove the USB flash drive.

80mL Gas Addition Installation
1. Place the Gas Addition enclosure assembly on the right side of the Discover system.
2. Install the 8-pin adaptor from the back of the Gas Addition enclosure assembly into the 8-pin connector on the
right side of the Discover. The small side cover may need to be removed from the instrument to access the 8-pin
connector.

3. Install the 6-pin adapter extending from the locking cover into the back of the Gas Addition enclosure assembly in
the position labeled “80mL Gas Addition”.

4. Install the Vent line tubing as follows:
a. Locate the spare tubing supplied in the accessory kit.
b. Locate the ferrule front and ferrule back supplied in the accessory kit.
c. Install the nut and ferrules on the tubing as outlined below.

d. Install the tubing into the “Vent” port located on the back of the Gas Addition enclosure assembly.
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5. Place the vent tubing from the back of the gas addition enclosure assembly into a beaker in the back of a fume
hood.
6. Connect the white communication cable with the RJ adapter to the gas addition enclosure assembly.

7. Connect the communication cable to the RJ-11 port on the side of the Discover.

8. If desired, connect the vacuum line to a vacuum source. Do not exceed 25 inHg.
9. Remove the plug from the gas entry port.

10. Connect the pressure line (PN 510180) to the gas entry port on the locking cover.
11. Connect the opposite end of the pressure line from the locking cover to the “vessel” port on the front of the Gas
Addition enclosure assembly.

12. Tighten the nut finger tight plus an additional ¼ turn using the wrench provided in the accessory kit.
WARNING
Prior to each use of the gas addition accessory, ensure that the fittings on the vessel top are properly tightened.
Failure to tighten these fittings may allow the vessel to leak. Over tightening may disturb the flow of gas within the
pressure line.
13. Connect the desired gas source to the port labeled “Gas” on top of the Gas Addition enclosure assembly using
the tubing and accessories provided in the accessory kit. Additional materials may be required to connect to the
gas source.
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14. Place the over-pressure vent tube holder into position under the back foot on the right side of the Discover.

15. Place the over-pressure vent tube from the top of the 80mL vessel into the holder.

16. Place the small diameter vent line extending from the top of the 80mL vessel into a beaker located on the right
side of the Discover inside the fume hood.
17. Install the attenuator for the 80mL gas addition accessory into the instrument. Position the attenuator so that the
slots fit into the cutouts of the cavity. Once the attenuator is properly seated, rotate the attenuator clockwise until it
locks into position.

18. Rotate the knob on the gas addition enclosure assembly to the “80mL Gas Addition” position.

19. Enter the calibration for the gas addition kit as follows:
a. Log in with the “USER” login name or other login with Administrative Privileges.
b. From the Discover Home screen, press the down the arrow until “System Setup” is highlighted. Press
ENTER.
c. Press the right arrow key once to access the Calibration screen.
d. Press the down arrow key until “Pressure (Gas 80 mL)” is highlighted. Press ENTER.
NOTE: The gas addition attenuator must be locked into position; the toggle switch must be set to “80 mL Gas Addition;”
and the cable must be connected from the gas addition enclosure assembly to the Discover.
e. Press the down arrow key until “Slope” is highlighted. Press ENTER.
f. Select the “Clr” button on the display to clear any existing value.
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g. The slope can be found on the the plug from the 80 mL locking cover assembly. Using the arrow keys,
select the appropriate values on the keypad. When the values are selected, highlight “OK” and press
ENTER.
h. Press the Home key to return to the Discover Home screen.
20. Insert the temperature sensor into the top of the gas addition enclosure assembly. The sensor attaches to the
module with a locking “collar” on the sensor. Position the sensor; push the collar in; rotate it clockwise, and
release it to lock the sensor module.

21. Enter the temperature constant (GF number) for the fiber optic probe as follows. The GF number is recorded on
the label attached to the fiber optic probe as well as on the label on the case in which the probe is shipped.
a. From the Discover Home screen, press the down arrow until “System Setup” is selected. Press ENTER.
NOTE: If “System Setup” is not an option, logout and log back in using the login name “USER” or other login with
Administrative Privileges.
b. Once System Setup is accessed, press the right arrow key once to access the Calibration screen.
c. Select the Temperature option. Press ENTER.
d. Press the down arrow until “Fiber Optic Probe” is highlighted. Press ENTER.
e. If a value exists, highlight the “Clr” button to delete the value.
f. Using the arrow keys, select the appropriate GF number.
g. Once the GF number is entered properly, highlight “OK.” Press ENTER.
h. Press the Home key to return to the Discover Home screen.
22. Select Fiber Optic as the temperature option.
a. From the Discover Home screen, select “System Setup” and press ENTER.
b. Select “Temperature Type” and press ENTER.
c. Using the up/down arrows, highlight “Fiber Optic.” Press ENTER.
d. Press the Home key and return to the Discover Home screen.
23. Prior to performing a reaction, place the fiber optic probe into the thermowell and verify that “Fiber Optic” is
selected as the temperature option on the System Setup screen.
10mL Gas Addition Installation
1. Install the 8-pin adaptor from the back of the Gas Addition enclosure assembly into the 8-pin connector on the
right side of the Discover instrument. The small side cover may need to be removed from the instrument to
access the 8-pin connector.

2. Install the Vent line tubing as follows:
a. Locate the spare tubing supplied in the accessory kit.
b. Locate the ferrule front and ferrule back supplied in the accessory kit.
c. Install the nut and ferrules on the tubing as outlined below.
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d. Install the tubing into the “Vent” port located on the back of the Gas Addition enclosure assembly.
3. Place the vent tubing from the back of the gas addition enclosure assembly into a beaker in the back of a fume
hood.
4. Connect the white communication cable with the RJ adapter to the gas addition enclosure assembly.

5. Connect the communication cable into the RJ-11 port on the side of the Discover.

6. If desired, connect the vacuum line to a vacuum source. Do not exceed 25 inHg.
7. Connect the gas entry line from the locking cover to the “vessel” port on the front of the Gas Addition enclosure
assembly. Tighten the nut finger tight plus an additional ¼ turn using the wrench provided in the accessory kit.
WARNING
Prior to each use of the gas addition accessory, ensure that the fittings on the vessel top are properly tightened.
Failure to tighten these fittings may allow the vessel to leak. Over-tightening may disturb the flow of gas within the
pressure line.
8. Connect the desired gas source to the port labeled “Gas” on top of the gas addition enclosure assembly.
9. Install the attenuator for the 10mL gas addition accessory into the instrument. Position the attenuator so that the
slots fit into the cutouts of the cavity. Once the attenuator is properly seated, rotate the attenuator clockwise until it
locks into position.
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10. Rotate the knob on the gas addition enclosure assembly to the “10mL Gas Addition” position.

11. Enter the calibration for the gas addition module as follows:
a. Log in with the “USER” login name or other login with Administrative Privileges.
b. From the Discover Home screen, press the down the arrow until “System Setup” is highlighted. Press
ENTER.
c. Press the right arrow key once to access the Calibration Screen.
d. Press the down arrow key until “Pressure (Gas Addition)” is highlighted. Press ENTER.
NOTE: The gas addition attenuator must be locked into position; the toggle switch must be set to “10mL Gas Addition,”
and the cable must be connected from the gas addition enclosure assembly to the Discover.
e. Press the down arrow key until “Slope” is highlighted. Press ENTER.
f. Select the “Clr” button to clear any existing value.
g. The slope can be found on the Gas Addition box. Using the arrow keys select the appropriate values on
the keypad. When the values have been selected properly, highlight the “OK” button and press ENTER.
h. Press the Home key to return to the Discover Home screen.
12. Insert the temperature sensor into the top of the gas addition enclosure assembly. The sensor is attached to the
module with a locking “collar” on the sensor. Push the collar in, rotate it clockwise, and then release it to lock the
sensor module.

13. Enter the temperature constant (GF number) for the fiber optic probe as follows. The GF number is recorded on
the label attached to the fiber optic probe as well as on the label on the case in which the probe is shipped.
a. From the Discover Home screen, press the down arrow until “System Setup” is selected. Press ENTER.
NOTE: If “System Setup” is not an option, logout and log back in using login name “USER” or other login with
Administrative Privileges.
b. Once “System Setup” is accessed, press the right arrow key once to access the Calibration Screen.
c. The Temperature option should be selected. Press ENTER.
d. Press the down arrow until “Fiber Optic Probe” is highlighted. Press ENTER.
e. If a value exists, highlight the “Clr” button to delete this value.
f. Using the arrow keys, select the appropriate GF number.
g. Highlight “OK” when the GF number is selected properly. Press ENTER.
h. Press the Home key to return to the Home screen.
14. Select “Fiber Optic” as the temperature option.
a. From the Discover Home screen, select “System Setup” and press ENTER.
b. Select “Temperature Type” and press ENTER.
c. Using the up/down arrows, highlight “Fiber Optic.” Press ENTER.
d. Press the Home key and return to the Home screen.
15. Prior to performing a reaction, place the fiber optic probe into the thermowell and verify that “Fiber Optic” is
selected as the temperature option on the System Setup screen.
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80mL Installation
1. Install the 8-pin adaptor from the back of the Gas Addition enclosure assembly into the 8-pin connector on the
right side of the instrument. The small side cover may need to be removed from the instrument to access the 8pin connector.

2. Install the 6-pin adapter extending from the locking cover in to the back of the Gas Addition enclosure assembly in
the position labeled “80mL Vessel”.

3. Install Vent line tubing:
a. Locate the spare tubing supplied in the accessory kit (bag).
b. Locate the ferrule front and ferrule back supplied in the accessory kit.
c. Install the nut and ferrules on the tubing as illustrated below.

d. Install the tubing into the “Vent” port located on the back of the Gas Addition enclosure assembly.
4. Place the vent tubing from the back of the Gas Addition enclosure assembly into a beaker in the back of a fume
hood.
5. Connect the white communication cable with the RJ-adapter to the Gas Addition enclosure assembly.
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6. Connect the communication cable into the RJ-11 port on the side of the Discover.

7. If the Gas Addition port on top of the 80mL locking cover is not sealed with a closed ferrule, insert a closed ferrule
to prevent leaks.

WARNING
Prior to each use of the gas addition accessory, ensure that the fittings on the vessel top are properly tightened.
Failure to tighten these fittings may allow the vessel to leak. Over-tightening may disturb the flow of gas within the
pressure line.
8. Install the 80mL attenuator into the instrument. Position the attenuator so that the slots fit into the cutouts of the
cavity. Once the attenuator is properly seated, rotate the attenuator clockwise until it locks into position.

9. Rotate the knob on the Gas Addition enclosure assembly to the “80mL Vessel” position.
10. Enter the calibration for the gas addition kit as follows:
a. Log in with the “USER” login name or other login with Administrative Privileges.
b. From the Discover Home screen, press the down arrow until “System Setup” is highlighted. Press
ENTER.
c. Press the right arrow key once to access the Calibration Screen.
d. Press the down arrow key until “Pressure (80 mL)” is highlighted. Press ENTER.
NOTE: The gas addition attenuator must be locked into position; the toggle switch must be set to “80 mL Vessel,” and the
cable must be connected from the Gas Addition enclosure assembly to the Discover.
e. Press the down arrow key until “Slope” is highlighted. Press ENTER.
f. Select the “Clr” button to clear any existing value.
g. The slope can be found on the plug from the 80 mL locking cover assembly. Using the arrow keys select
the appropriate values on the keypad. When the values are entered properly, highlight the “OK” button
and press ENTER.
h. Press the Home key to return to the Discover Home screen.
11. If a fiber Optic probe is being used, continue with step 12. If the infrared is being used, the installation is
complete.
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12. Insert the temperature sensor into the top of the Gas Addition enclosure assembly. The sensor is attached to the
module with a locking “collar” on the sensor. Push the collar in, rotate it clockwise, and then release it to lock the
sensor module.

13. Enter the temperature constant (GF number) for the fiber optic probe as follows. The GF number is recorded on
the label attached to the fiber optic probe as well as the label on the case in which the probe is shipped.
a. From the Discover Home screen, press the down arrow until “System Setup” is selected. Press ENTER.
NOTE: If “System Setup” is not an option, log out and log back in using login name “USER” or other login with
Administrative Privileges.
b. Once “System Setup” is accessed, press the right arrow key once to access the Calibration Screen.
c. The Temperature option should be selected. Press ENTER.
d. Press the down arrow until “Fiber Optic Probe” is highlighted. Press ENTER.
e. If a value exists, highlight the “Clr” button to delete this value.
f. Using the arrow keys, select the appropriate GF number.
g. Highlight “OK.” Press ENTER.
h. Press the Home key to return to the Home screen.
14. Select Fiber Optic as the temperature option.
a. From the Discover Home screen, select “System Setup” and press ENTER.
b. Select “Temperature Type” and press ENTER.
c. Using the up/down arrows, highlight “Fiber Optic.” Press ENTER.
d. Press the Home key and return to the Home screen.
15. Prior to performing a reaction, place the fiber optic probe into the thermowell and verify that “Fiber Optic” is
selected as the temperature option on the System Setup screen.

19

Installation of Discover Legacy with Gas Addition Kit
Discover Legacy Installation
1. Place the Discover into a fume hood.
2. Plug the power cord into the back of the instrument.
3. Plug the power cord into the electrical outlet.
4. Set up the air regulator as follows:
a. Cut the tubing supplied by CEM in half.
b. Install one section of the tubing into the left side of the Discover by pushing inward on the tubing until
resistance is felt.
c. Place the opposite end of the tubing into the regulator.
NOTE: The regulator has an arrow printed on it indicating the direction of air flow. Set up the regulator in accordance
with the arrow.
d. Install the second section of tubing into the opposite end of the regulator.
e. Connect the opposite end of the tubing to the air source.
f. Adjust the amount of air flow from the regulator as follows:
 Rotate the knob on the regulator clockwise to increase the amount of air flow.
 Rotate the knob on the regulator counterclockwise to decrease the amount of air flow.
 The maximum pressure is 60 Psi.
 The recommended pressure is 20-30 Psi.
5. Check the cavity for debris.
6. Remove the five (5) screws securing the top cover assembly.
7. Verify the firmware version for the Discover system as follows:
a. Turn the instrument on.
b. The firmware version will quickly display on the Discover screen during startup. If the firmware displayed is 201A18 or

8.

higher, replacement of the E-PROM is not required. Proceed to step 9. If the firmware version is 201A17 or below,
replace the E-PROM as outlined in step 8.
Update the firmware on the Discover Legacy as follows:

NOTE: Prior the updating the firmware, the Infrared and pressure calibrations need to be recorded.
a. Record the Temperature calibration as follows:
i. From the Discover Home screen, press EDIT to access the System Setup screen.
System Setup
Temperature

ii. Press ENTER.
Calibrate Temp
→Enter Calibration
Calibrate Device
Select Alternate

iii. Press ENTER to select “Enter Calibration.”
Calibrate Temp
Slope=X.XXXX
Press EDIT to Change

iv. Record the numeric slope that appears.
v. Press the HOME key until the Discover main screen appears.
b. Record the pressure calibration:
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i. From the Discover Home screen, press EDIT to access the “System Setup” screen.
System Setup
Temperature

ii. Press the right arrow key.
System Setup
Pressure

iii. Once “Pressure” appears, press ENTER.
Calibrate Pressure
→Enter Calibration
Calibrate Device

iv. Use the arrow key(s) and select “Enter Calibration.” Press ENTER.
Calibrate Pressure
Slope=X.XXXX
Intercept= XX.X

c.

v. Record the numeric slope and intercept values.
vi. Press the HOME key until the Discover main screen appears.
Update the Firmware as follows:
i. Turn the instrument off and disconnect the power cord from the electrical source.
ii. Remove the top cover lid by pressing lightly on the secure tab at the rear center of the lid while
slightly lifting and pulling backward on the lid to disengage the front tabs (Figure 1).

Figure 1
iii.
iv.
v.
vi.
vii.
viii.
ix.
x.
xi.

Figure 2

Remove the five (5) screws securing the top cover assembly (Figure 2).
If a pressure sensor is currently installed in the back of the instrument, unplug it.
If a cable is connected to RS 232, unplug it.
Lift the top cover from the instrument by pushing up in the front, leaving the electrical wiring
connected.
Remove the E-PROM from the CPU board. Note the “notch” in the end of the E-PROM for proper
positioning of the new E-PROM.
Install the new E-PROM on the CPU board, ensuring that the pins are positioned to prevent
bending or breaking any pins during installation on the connector. Also ensure that the “notch” of
the E-PROM is positioned in the same position as the removed E-PROM.
Replace the top cover assembly with the new metal cover that was received in the Gas Addition
shipment.
Secure the top cover assembly with the five new (5) screws.
Connect the power cord and pressure sensor.
21

xii. Turn the instrument on.
d. Enter the temperature calibration as follows:
i. From the Discover Home screen, press EDIT to access the System Setup screen.
System Setup
Temperature

ii. Press ENTER.
Calibrate Temp
→Enter Calibration
Calibrate Device
Select Alternate

iii. Press ENTER to select “Enter Calibration.”
Calibrate Temp
Slope=X.XXXX
Press EDIT to Change

iv. Press the EDIT key to highlight the slope calibration data. Using the numeric keypad, enter the
previous slope constant.
v. Press the ENTER key.
vi. Press the HOME key until the Discover main screen appears.
e. Enter the pressure calibration as follows:
i. Press the EDIT key.
System Setup
Temperature

ii. Press the right arrow key.
System Setup
Pressure

iii. Once “Pressure” appears press ENTER.
Calibrate Pressure
→Enter Calibration
Calibrate Device

iv. Use the arrow key(s) and select “Enter Calibration”. Press ENTER.
Calibrate Pressure
Slope=X.XXXX
Intercept= XX.X

v. Press EDIT to highlight the slope calibration data.
vi. Using the numeric keypad, enter the value for the slope that was previously recorded
vii. Press ENTER.
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viii. Using the numeric keypad, enter the value for the intercept that was previously recorded. Press
ENTER.
ix. Press the HOME key until the Discover main screen appears.
80mL Gas Addition Installation
1. Install the 8-pin adaptor from the back of the Gas Addition enclosure assembly into the connector on the back of
the instrument.

2. Install the 6-pin adapter extending from the locking cover in to the back of the Gas Addition enclosure assembly in
the position labeled “80mL Gas Addition”.

3. If an additional pressure module is used (such as an Explorer 24 or IntelliVent pressure device), it can utilized by
placing the pressure line into the auxiliary port in the Gas Addition enclosure assembly and using the toggle
switch (moved to “Standard”) to select the additional pressure device.
4. To Install Vent line tubing:
a. Obtain spare tubing located in the accessory kit (bag).
b. Obtain ferrule Front and ferrule back from the accessory kit.
c. Install nut and ferrules on tubing as outlined below.

d. Install the tubing into the “Vent” port located on the back of the Gas Addition Kit.
5. Place the vent tubing from the back of the Gas Addition enclosure assembly into a beaker in back of a fume hood.
6. Connect the gray communication cable to the Gas Addition enclosure assembly.
7. Connect the communication cable into the COM 2 port on the back of the Discover.
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8. Insert the temperature sensor into the top of the Gas Addition enclosure assembly. The sensor is attached to the
module with a locking “collar” on the sensor. Push the collar in, twist it clockwise, and then release it to lock the
sensor.

9. If desired, connect the vacuum line to a vacuum source. Do not exceed 25 inHg.
10. Remove the plug from the gas entry port.

11. Connect the pressure line (PN 510180) to the gas entry port on the locking cover.
12. Connect the opposite end of the pressure line from the locking cover to the “vessel” port on the front of the Gas
Addition enclosure assembly.

13. Tighten the nut finger tight plus an additional ¼ turn using the wrench provided in the accessory kit.
WARNING
Prior to each use of the gas addition accessory, ensure that the fittings on the vessel top are properly tightened.
Failure to tighten these fittings may allow the vessel to leak. Over tightening may disturb the flow of gas within the
pressure line.
14. Connect the desired gas source to the port labeled “Gas” on top of the Gas Addition enclosure assembly using
the tubing and accessories provided in the accessory kit. Additional materials may be required to connect to the
gas source.
15. Place the over-pressure vent tube holder into position under the back foot of the right side of the Discover.
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16. Place the over-pressure vent tube from the top of the 80mL vessel into the holder.

17. Place the small diameter vent line extending from the top of the 80mL vessel into a beaker located on the right
side of the Discover inside the fume hood.
18. If applicable, remove the standard 10mL vial attenuator port from the instrument by rotating it counterclockwise
and lifting it straight up.
19. Install the attenuator for the gas addition accessory into the instrument. Position the attenuator so that the slots fit
into the cutouts of the cavity. Once the attenuator is properly seated, rotate it clockwise until it locks into position.

20. Position the selector on the Gas Addition enclosure assembly to “80mL Gas Addition.”

21. Enter the calibration constants for the pressure sensor.
a. Plug the instrument into the electrical outlet. Turn the instrument on.
NOTE: Ensure the toggle switch on Gas Addition enclosure assembly is set to “80 mL Gas Addition.”
b.
c.
d.
e.
f.

Press the EDIT key.
Press the right arrow key.
Once “Pressure” appears, press ENTER.
Use the arrow key(s) and select “Enter Calibration”. Press ENTER.
Press EDIT to highlight the slope calibration data. Using the numeric keypad, enter the value for the slope
of the pressure curve. Press ENTER.

NOTE: Calibration constants are recorded on the plug from the 80 mL locking cover assembly or on the calibration
certificate that ships with the Gas Addition Accessory.
g. Using the numeric keypad, enter the value for the intercept of the pressure curve. Press ENTER.
h. Press the HOME key until the Discover main screen appears.
22. Enter the temperature constant (GF number) for the fiberoptic probe. The GF number is recorded on the label
attached to the fiber optic probe as well as the label on the case in which the probe is shipped.
a. From the Discover Home screen, press EDIT to access the System Setup screen.
System Setup
Temperature
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b. Press ENTER.
Calibrate Temp
→Enter Calibration
Calibrate Device
Select Alternate

c. Press the down arrow key until “Select Alternate” is selected.
d. Press ENTER.
Select Temp Device
Device: INFRARED

e. Press the right arrow key until “Fiber Optic Probe” is selected.
Select Temp Device
Device: FIBER OPTIC

f. Press ENTER.
g. The main screen will appear. Press the EDIT key to enter in the fiber optic calibration.
System Setup
Temperature

h. Press ENTER.
Calibrate Temp
→Enter Calibration
Calibrate Device
Select Alternate

i.

Press ENTER to select “Enter Calibration”.
Calibration
XXXXXXX
Press EDIT to change

j.

Press EDIT to highlight the GF number. Using the numeric keypad, enter the GF number from the label
attached to the fiber optic probe or the label on the plastic case in which the probe was shipped.

NOTE: If the fiber optic calibration number is correct continue with step l7.

k. Press ENTER.
l. Press HOME to return to the Discover Home screen.
23. Prior to performing a reaction, place the fiber optic probe into the thermowell and verify that “Fiber Optic” is
selected as the temperature option in the System Setup screen.

10mL Gas Addition Installation
1. Install the 8-pin adaptor from the back of the Gas Addition enclosure assembly into the connector on the back of
the instrument.
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2. If an additional pressure module is used (such as an Explorer 24 or IntelliVent pressure device), it can utilized by
placing the pressure line into the auxiliary port in the Gas Addition enclosure assembly and using the toggle
switch (moved to “Standard”) to select the additional pressure device.
3. Install the vent line tubing:
a. Locate the spare tubing supplied in the accessory kit.
b. Locate the ferrule front and ferrule back supplied in the accessory kit.
c. Install the nut and ferrules on the tubing as illustrated below.

d. Install the tubing into the “Vent” port located on the back of the Gas Addition enclosure assembly.
4. Place the vent tubing from the back of the Gas Addition enclosure assembly into a beaker in the back of a fume
hood.
5. Connect the gray communication cable to the Gas Addition enclosure assembly.
6. Connect the communication cable into the COM 2 port on the back of the Discover.

7. If desired, connect the vacuum line to a vacuum source. Do not exceed 25 inHg.
WARNING
Prior to each use of the gas addition accessory, ensure that the fittings on the vessel top are properly tightened.
Failure to tighten these fittings may allow the vessel to leak. Over tightening may disturb the flow of gas within the
pressure line.
8. Connect the desired gas source to the port on top of the Gas Addition enclosure assembly labeled “Gas.”
9. Install the attenuator for the gas addition accessory into the instrument. Position the attenuator so that the slots fit
into the cutouts of the cavity. Once the attenuator is properly seated, rotate it clockwise until it locks into position.
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10. Position the selector on the Gas Addition enclosure assembly to “10mL Gas Addition.”

11. Enter the calibration constants for the pressure sensor.
a. Plug the instrument into the electrical outlet. Turn the instrument on.
NOTE: Ensure that the toggle switch on the Gas Addition enclosure assembly is set to “10 mL Gas Addition.”
b.
c.
d.
e.
f.

Press the EDIT key.
Press the right arrow key.
Once “Pressure” appears, press ENTER.
Use the arrow key(s) and select “Enter Calibration”. Press ENTER.
Press EDIT to highlight the slope calibration data. Using the numeric keypad, enter the value for the slope
of the pressure curve. Press ENTER.

NOTE: Calibration constants are recorded on the Gas Addition box or on the calibration certificate that ships with the Gas
Addition Accessory.
g. Using the numeric keypad, enter the value for the intercept of the pressure curve. Press ENTER.
h. Press the HOME key until the Discover main screen appears.
12. Insert the temperature sensor into the top of the Gas Addition enclosure assembly. The sensor is attached to the
module with a locking “collar” on the sensor. Push the collar in; rotate it clockwise, and then release it to lock the
sensor.

13. Enter the temperature constant (GF number) for the fiber optic probe as follows. The GF number is recorded on
the label attached to the fiber optic probe as well as the label on the case in which the probe is shipped.
a. From the Discover Home screen, press EDIT to access the System Setup screen.
System Setup
Temperature

b. Press ENTER.
Calibrate Temp
→Enter Calibration
Calibrate Device
Select Alternate

c. Press the down arrow key until “Select Alternate” is selected.
d. Press ENTER.
Select Temp Device
Device: INFRARED
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e. Press the right arrow key until “Fiber Optic Probe” is selected.
Select Temp Device
Device: FIBER OPTIC

f. Press ENTER.
g. The main screen will appear. Press the EDIT key to enter in the fiber optic calibration.
System Setup
Temperature

h. Press ENTER.
Calibrate Temp
→Enter Calibration
Calibrate Device
Select Alternate

i.

Press ENTER to select “Enter Calibration”.
Calibration
XXXXXXX
Press EDIT to change

j.

Press EDIT to highlight the GF number. Using the numeric keypad, enter the GF number from the label
attached to the fiber optic probe or the label on the plastic case in which the probe was shipped.

NOTE: If the fiber optic calibration number is correct continue with step l7.
k. Press ENTER.
l. Press HOME to return to the Discover Home screen.
14. Prior to performing a reaction, place the fiber optic probe into the thermowell and verify that “Fiber Optic” is
selected as the temperature option in the System Setup screen.

80mL Installation
1. Install the 8-pin adaptor from the back of the Gas Addition enclosure assembly into the connector on the back of
the instrument.

2. Install the 6-pin adapter extending from the locking cover in to the back of the Gas Addition enclosure assembly in
the position labeled “80mL Vessel.”
3. If an additional pressure module is used (such as an Explorer 24 or IntelliVent pressure device), it can be utilized
by placing the pressure line into the auxiliary port in the Gas Addition enclosure assembly and using the toggle
switch (moved to “Standard”) to select the additional pressure device.
4. Install the vent line tubing:
a. Locate the spare tubing supplied in the accessory kit (bag).
b. Locate the ferrule front and ferrule back supplied in the accessory kit.
c. Install the nut and ferrules on the tubing as illustrated below.
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d. Install the tubing into the “Vent” port located on the back of the Gas Addition Kit.
5. Connect the gray communication cable to the Gas Addition enclosure assembly.
6. Connect the communication cable into the COM 2 port on the back of the Discover.

7. Place the vent tubing from the back of the Gas Addition enclosure assembly into a beaker in the back of a fume
hood.
8. If the gas addition port on top of the 80mL locking cover is not sealed with a closed ferrule, insert a closed ferrule
to prevent leaks.

WARNING
Prior to each use of the gas addition accessory, ensure that the fittings on the vessel top are properly tightened.
Failure to tighten these fittings may allow the vessel to leak. Over tightening may disturb the flow of gas within the
pressure line.
9. Place the over-pressure vent tube holder into position under the back foot on the right side of the Discover.
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10. Place the over-pressure vent tube from the top of the 80mL vessel into the holder.

11. Place the small diameter vent line extending from the top of the 80mL vessel into a beaker located on the right
side of the Discover inside the fume hood.
12. If applicable, remove the standard 10mL vial attenuator port from the instrument by rotating it counterclockwise
and lifting it straight up.
13. Install the attenuator for the gas addition accessory into the instrument. Position the attenuator so that the slots fit
into the cutouts of the cavity. Once the attenuator is properly seated, rotate it clockwise until it locks into position.

14. Enter the calibration constants for the pressure sensor.
a. Plug the instrument into the electrical outlet. Turn the instrument on.
NOTE: Ensure that the toggle switch on Gas Addition enclosure assembly is set to “80 mL vessel.”
b.
c.
d.
e.
f.

Press the EDIT key.
Press the right arrow key.
Once “Pressure” appears, press ENTER.
Use the arrow key(s) and select “Enter Calibration.” Press ENTER.
Press EDIT to highlight the slope calibration data. Using the numeric keypad, enter the value for the slope
of the pressure curve. Press ENTER.

NOTE: Calibration constants are recorded on the plug from the 80 mL locking cover assembly and/or on the calibration
certificate that ships with the Gas Addition Accessory.
g. Using the numeric keypad, enter the value for the intercept of the pressure curve. Press ENTER.
h. Press the HOME key until the Discover main screen appears.
15. Insert the temperature sensor into the top of the Gas Addition enclosure assembly. The sensor is attached to the
module with a locking “collar” on the sensor. Push the collar in; rotate it clockwise, and then release it to lock the
sensor.
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16. Enter the temperature constant (GF number) for the fiber optic probe as follows. The GF number is recorded on
the label attached to the fiber optic probe and on the label on the case in which the probe is shipped.
a. From the Discover Home screen, press EDIT to access the System Setup screen.
System Setup
Temperature

b. Press ENTER.
Calibrate Temp
→Enter Calibration
Calibrate Device
Select Alternate

c. Press the down arrow key until “Select Alternate” is selected.
d. Press ENTER.
Select Temp Device
Device: INFRARED

e. Press the right arrow key until “Fiber Optic Probe” is selected.
Select Temp Device
Device: FIBER OPTIC

f. Press ENTER.
g. The main screen will appear. Press the EDIT key to enter in the fiber optic calibration.
System Setup
Temperature

h. Press ENTER.
Calibrate Temp
→Enter Calibration
Calibrate Device
Select Alternate

i.

Press ENTER to select “Enter Calibration.”
Calibration
XXXXXXX
Press EDIT to change

j.

Press EDIT to highlight the GF number. Using the numeric keypad, enter the GF number from the label
attached to the fiber optic probe or the label on the plastic case in which the probe was shipped.

NOTE: If the fiber optic calibration number is correct continue with step l7.
k.
l.

Press ENTER.
Press HOME to return to the Discover Home screen.

17. Prior to performing a reaction, place the fiber optic probe into the thermowell and verify that “Fiber Optic” is
selected as the temperature option in the System Setup screen.
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Reaction Performance
Vessel Preparation
1. Place a stir bar into the reaction vessel.
CAUTION
Inspect the vessel for etching and/or deformity prior to each use.

CAUTION
A stir bar is required in the 80mL vessel. Ensure adequate stirring prior to performing a reaction. A rare earth
magnetic stir bar (164810) can be used in the 80mL vessel for highly viscous reaction mixtures.
2. Place the reaction components into the vessel following the appropriate safety precautions and manufacturers’
safety data sheets for the components used.
CAUTION
For the 80mL vessel, use no more than 50mL and no less than 15mL total volume in the vessel. For the 10mL vial,
use no more than 7mL and no less than 2mL total volume in the vessel.

Assembly of the vessel
1. Place the attenuator into the microwave cavity.
2. If an 80mL vessel is being used, place the vessel containing the reaction components into the vessel lifter.
Holding the top of the lifter, gently place the lifter and vessel into the attenuator. If the 10mL vial is being used,
place the vessel containing the reaction components in to the attenuator.

3. Install the assembled locking cover on the attenuator cover assembly. Rotate the cover clockwise until it is
tightened.
CAUTION
Over tightening the locking cover of the 80mL vessel can cause vessel failure during heating. During cover
installation, tighten the cover with the fingertips only until resistance is felt.
4. Position the toggle switch of the remote pressure module to “80mL,” “80mL Gas Addition” or “10mL Gas Addition.”
5. If using the 80mL or 80mL Gas Addition, ensure that the rupture membrane is installed (Refer to the section in the
manual titled “Rupture Membrane”).
6. If using the 80mL or 80mL Gas Addition, verify that the over pressure vent tube is in the retainer (see steps 3 & 4
in section titled, “Installation of the 80mL”) and that all connections are secure.
7. If using the 80mL or 80mL Gas Addition, place the small diameter vent line extending from the top of the 80mL
vessel into a beaker located on the right side of the Discover inside the fume hood.
33

8. If applicable, prior to performing a reaction, place the fiber optic sensor into the thermowell and verify that “Fiber
Optic” is selected as the temperature option.
9. Verify that the vent release indicator is closed. If the 80mL option without Gas Addition is being used, continue
with the section below labeled “Microwave Irradiation.”
10. If using the 80mL or 10mL Gas Addition, set the regulator on your gas tank to the desired pressure.
NOTE: The maximum pressure allowed is 200 psi.
11. If installed, turn on the vacuum source. Turn the valve to the “Vacuum” position.
12. Turn the valve to the “Fill” position to add gas to the reaction vessel. Toggle between “Fill” and “Vacuum” at least
three times to purge the reaction.
NOTE: Slowly turn the valve from “Fill” to “Vacuum” to prevent the reaction mixture from escaping into the pressure line.
13. After the final purge, turn the valve to “Fill” to fully charge the vessel, and then turn the valve to the “Run” position.
WARNING
The microwave CANNOT be operated with the reaction vessel open to the gas source.
NOTE: The pressure in the reaction vessel can be observed on both the valve panel (located on the Gas Addition Kit)
and the Discover run screen (located on the Discover).

Microwave Irradiation
1. Refer to the Discover S-Class Operation Manual and enter a method.
2. Press the “Start” key.
3. A screen confirming the security of the vessel will appear. Verify that the vessel is securely locked into the
attenuator and that the fiber optic sensor (if applicable) is in place.
4. Using the arrow keys, highlight “Yes” to continue.
5. Press the ENTER key.
WARNING
Do not attempt to remove and/or open a vessel prior to venting the pressure from the vessel. To prevent injury, prior to
venting a vessel, ensure that the vent tubing is positioned in a fume hood and that the end of the tubing is not pointing
toward the operator or instrument.
NOTE: If more than 200 psi of gas is required for the chemistry, additional gas can be added after the consumption of the
initial 200 psi of gas. Rotate the valve to “Fill” to recharge the vessel. This will pause the instrument. Rotate the valve back
to “Run” and press “Start” to continue the reaction.

Vessel Removal
When the reaction is complete, the reaction vessel will cool until the release parameters are achieved.
2. Once cooling is complete and the system is idle, the valve on the Gas Addition Kit can be rotated to “Vent.”
3. If the 80mL or 80mL Gas Addition is being used, upon completion of the reaction, rotate the vent release knob on
the 80mL vessel to release any residual pressure.
4. Once the pressure is vented, remove the locking cover assembly by rotating it counterclockwise.
5. If using the 80mL or 80mL Gas Addition, remove the vessel by removing the vessel lifter. If the 10mL Gas
Addition is being used, remove the vessel.
1.
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Rupture Membrane
80mL and 80mL Gas Addition ONLY
1. Unscrew the over-pressure vent tube by rotating it counterclockwise. Ensure that the rupture cup (173830) stays
within the vent cap and is not misplaced. The rupture membrane (324355) should now be exposed.

2. Remove the current/old rupture membrane and discard it.
3. Punch out a new membrane from the membrane sheet and place it back into the vent cap. Ensure that the
membrane is centered and lying flat.
4. Place the over-pressure vent tube back into place and screw the components together until they fit tightly.
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Vent Line Cleaning
80mL Gas Addition and 10mL Gas Addition ONLY.
The cleaning kit (908665) is required to clean the pressure line tubing.

1. Connect the small diameter vent tubing that extends from the back of the Gas Addition Kit to the syringe as
outlined below.

NOTE: If tubing does not extend from the “Vent” port on the Gas Addition enclosure assembly view the sections in this
manual titled “80mL Gas Addition Installation”.
a. Slide the white nut (164331), followed by the yellow ferrule (164315) onto the vent tubing.
NOTE: The yellow ferrule should be positioned so the narrow end of the ferrule is pointed toward the white nut.
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b. Place the red Luer lock (164830) onto the end of tubing so that the threading will be able to connect to the
nut and ferrule.

2. Fill the syringe with a low boiling point solvent (such as acetone or methanol) that will dissolve any material in the
tubing.

3. Attach the syringe to the Luer lock.

4. Position the valve on the pressure box so that “Vent” is selected.

5. Position the vessel top over a waste container such as a beaker to collect the solvent as it flows from the syringe
through the tubing.
6. Use the syringe to push the solvent through the tubing until if flows out into the waste container.
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NOTE: Due to the inner diameter of the tubing, extra force might be needed to flush the line. Contact CEM Service if the
liquid does not flow through the system.
7. Repeat steps 2 through 6 until the tubing is clean and free of debris.
8. Once the tubing has been completely flushed with a solvent, remove the syringe from the Luer lock and fill it with
air.
9. Flush the tubing with air to remove any residual solvent.
10. Remove the Luer lock, ferrule, and nut from the tubing.
11. Use the previous instructions to connect the Gas Addition Kit.

38

Frequently Asked Questions:
Q. Are there any chemistry references using the microwave instruments?
A. Yes, CEM’s website has a list of references of a variety of reactions that utilize microwave systems. The
chemistry types includes: coupling, solvent free, cycloadditions, flow systems, heterocycles, inorganics,
nanosynthesis, polymers, peptides, scale up, solid phase, enzymatic digestions…etc. There are also many peerreviewed papers in the literature.
Q. Can resins be used in a microwave?
A. Yes, as long as the melting point is not exceeded for long periods of time. Polystyrene as well as Wang resins are
commonly used.
Q. Can neat reactions be performed using a microwave?
A. Neat reactions have been successfully used in microwave enhanced synthesis. Before running a neat reaction,
ensure that any metals that are present are wetted or in solution due to their extreme ability to heat.
Q. What is the suggested maximum concentration allowed for use with acids and bases?
A. CEM recommends a 10% weight/volume solution when using acids, bases, or salts. As an added precaution,
reduce the power to prevent over heating of the reaction mixture. A slightly stronger concentration may be used with
smaller volumes and a lower power input.
Q. Are there any precautions that I should keep in mind when using a microwave?
A. Yes, anything that would be of concern conventionally; high concentrations of acids, bases, and salts; and gases
formed during the reaction should all be taken into consideration. These reactions should be monitored for at least
the first minute. If just starting out, a lower power should be used. During the reaction, the temperature, power, etc.
can be adjusted for adequate heating. If a gas forms during the reaction, wait for the reaction to cool completely and
allow the pressure device to safely release any excess pressure.
Q. Why does “Door Open” appear when I press Play?
A. The attenuator, which holds the vessel into position, has not been properly seated in the Discover cavity. Ensure
that the slots line up with the cut outs in the cavity and turn clockwise until an audible click is heard. The attenuator
should now be locked into position. If the error still appears, contact CEM Service.
Q. When I run a reaction my vessel appears to be losing volume. Is this normal?
A. During the microwave process, no volume loss should be detected. Ensure the vial is not cracked and the cap has
been placed on properly. If the vessel continues to lose volume during the reaction, contact CEM Service.
Q. Is there a way to save/Retrieve data?
A. Yes, a method can be saved using the Synergy Software. Synergy is an application software package that
provides a complete and easy control of the Discover-based Systems. This package provides a simple interface to
design, save, and run methods and method sequences, as well as being able to save, organize, and compile the
data.
Q. Will the reaction vial continue to hold pressure once the cap and septa have been pierced to create an inert
atmosphere?
A. Yes, once a reaction vial has been purged, the user can then place the vial into the microwave cavity and maintain
maximum temperature and pressure allowed by the Discover system. Reagents can also be added to the reaction vial
in the same manner.
Q. How do I connect the Synergy application to the Discover system?
A. See section titled “Computer Installation” and “Software Connection”.
Q. The Synergy Play key is grayed out, the Discover is connected and the instrument is not running. How do I
get the Play key to reappear.
A. Close out of Synergy and reopen the application. The Play key should now appear.
Q. Is there a more direct way to measure temperature than IR?
A. CEM offers the ability to use fiber optic temperature control for a direct measurement of the sample temperature.
This option for the Single Mode (Discover) reactors allows the user to operate the system based on fiber optic in-situ
temperature measurement versus the standard infrared (IR) temperature measurement. The fiber optic option cannot
be used in conjunction with the Explorer system.
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Q. Is there a way to perform reactions below room temperature?
A. CEM offers a low temperature option, the CoolMate. The CoolMate is an add-on to a Single Mode (Discover)
reactor that consists of a low temperature bath capable of going down to -80 oC. Because microwave energy is
related to a kinetic energy transfer, rather than a thermal energy transfer, reactions can be performed at lower
temperatures while using microwave energy to drive the reaction to completion.
Q. Is there a way to quickly flow reactants in and out of the microwave field?
A. CEM has several modules that can flow reactants in and out of a vessel during microwave irradiation. The
reaction size will determine the recommended flow cell option.
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Warranty
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 which have been 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, 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 his 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.
CEM Corporation
3100 Smith Farm Rd.
Matthews, NC 28105
800.726.5551 (telephone within the US)
01.704.821.7015 (telephone outside the US)
01.704.821.7894 (Fax)
service@cem.com (E-mail)
Warranty Disclaimer:
CEM Corporation hereby excludes and disclaims any warranty of merchantability or fi tness 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.
Purchaser’s Rights Under State Law:
This warranty gives the purchaser specific legal rights, and the purchaser may also have other rights which vary from
state to state.
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CEM Corporation Contact Information:
CEM Corporation
Service Department
P.O. Box 200
3100 Smith Farm Road
Matthews, NC 28106-0200 USA
800.726.5551 (phone within USA)
01.704.821.7015 (phone outside of USA)
Fax: 704.821.4369
service@cem.com (email)
www.cem.com/support (web Site)
Italy Subsidiary
CEM S.r.l.
Via Dell’Artigianato, 6/8
24055 COLOGNO AL SERIO (bg)
Italy
390.35.896224 (phone)
390.35.891661 (fax)
info.srl@cem.com (email)

Germany Subsidiary
CEM GmbH
Carl-Friedrich-Gauss Strasse 9
47475 Kamp-Lintfort
Germany
49.2842.96440 (phone)
49.2842.964411 (fax)
info@cem.de (email)
www.cem.de (web site)

Japan Subsidiary
CEM Japan K.K.
5-8-8 Shinjuku, Shinjuku-Ku
Tokyo 160-0022
Japan
03.5368.2507 (phone)
03.5368.2508 (fax)
info@cemjapan.co.jp (email)
www.cemjapan.co.jp (web site)

France Subsidiary
CEM μWave S.A.S.
Immeuble Ariane
Domaine Technologique de Saclay
4, rue René Razel
91892 ORSAY Cedax
France
(33-1) 69.35.57.80 (phone)
info.fr@cem.com (email)

United Kingdom Subsidiary
CEM Microwave Technology Ltd.
2 Middle Slade
Buckingham Industrial Park
Buckingham MK18 1WA
United Kingdom
44.1.280.822873 (phone)
44.1.280.822342 (fax)
info@uk@cem.com (email)

Ireland Subsidiary
CEM Ireland
Sky Business Centre
9a Plato Business Park
Demastown
Dublin 15
Ireland
353 (0) 1-885-1752 (phone)
Info.ireland@cem.com (email)
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