10 mL Fiber Optic Option
For Discover Legacy or Discover SP Systems

Manual

Product Information
The 10 mL Fiber Optic Temperature Control, which is a direct, invasive temperature measurement, will minimize the lag of
the temperature response. The 10 mL vial has a working volume that ranges from 2 mL to 7 mL when used in conjunction
with the 10 mL Fiber Optic Option. The reaction sample cannot exceed a temperature of 250oC or 250 psi.

Compatibility
The 10 mL Fiber Optic Option is compatible with Discover LegacyTM and Discover SPTM systems but requires a unique
attenuator and set of instructions for each system.

NOTE
This document is written for both instruments with the Discover SP system being first. Please note which system is
being used and view appropriate sections within the manual.

System Specifications
Temperature
In-situ Fiber Optic probe for direct temperature measurement of vessel contents. Temperature measurement range from
room temperature to 250oC (482 oF).
Pressure
Internal pressure control system able to control vessel pressures up to 250 psi (17.2 bar).
Power
300 Watts +/-10% magnetron programmable in 1 watt increments from 0-300 watts.
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10 mL Fiber Optic Option Parts & Accessories
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Fiber Optic Probe
Assembly
PN: 541176/541166

1/8" OD Nut
PN: BR199516

Ferrule Set,
Stainless Steel
PN: BR199510

7/16" Wrench
PN: 164820

Remote Pressure
Module
PN: 542465

1/8" Flangeless Nut
PN: 167810

PRA Pressure Line
Tubing
(0.125" OD x 0.02" ID)
PN: 221084

Flangeless Ferrule,
Yellow
PN: 164315

Thermowell Nut
PN: 164860

Sapphire Thermowell
PN: 165040

Fitting Tool
PN: 164755

Tubing Cutter
PN: 164850

Locking Cover Assembly
PN: 510110

Discover Legacy
Attenuator Assembly
PN: 510105

Discover SP
Attenuator Assembly
PN: 510120

Locking Cover Assembly (Discover SP & Discover Legacy)
Pressure Tube
1. Slide fitting (167810) onto one end of the tubing (221084) with the threaded end of the fitting positioned toward the
end of the tubing.
2. Place one of the ferrules (164315) onto the tubing with the tapered end of the ferrule installed toward the nut.

3. Install the tubing assembly into the side opening of the locking cover assembly, with the ferrule entering the opening.

4. Tighten the fitting finger tight. Using the fitting tool (164755), tighten the fitting an additional 1/4 turn. Use caution to
prevent over tightening which will damage the threads of the fitting.

5. On the opposite end of the Locking cover tubing, slide the metal nut (BR199516) with the threaded end of the nut
positioned toward the end of the tubing.
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6. Place the two-piece ferrule set (BR199510) on the tubing with the tapered end of the ferrule toward the
end of the tubing.

7. Install this end of the tubing into the front of the remote pressure module with the ferrule entering the
opening in the module.

8. Tighten the fitting finger tight. Using the wrench (164820), tighten the nut another 1/2 to 3/4 of a full turn to
seat the ferrule.

Thermowell
1. Install the ferrule (164315) onto the “closed” end of the thermowell, tapered end first, and push the ferrule
up on the thermowell until it is approximately 1/2” (1.2 cm) below the open end of the thermowell.

2. Install the thermowell assembly into the top opening of the locking cover assembly.
3. Place the nut (164860) on top of the locking cover and turn clockwise until finger tight.
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4. Using a flat blade screwdriver, tighten the nut, ensuring that the thermowell is completely seated against the nut.

5. Assemble locking cover to attenuator with vial to confirm thermowell does not interfere with stir bar. If thermowell is too
low, loosen nut, slide thermowell towards nut and retighten.
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10 mL Fiber Optic Installation (Discover SP)
Hardware Connections
10 mL Fiber Optic Assembly Installation
1. Install the 8-pin adapter of the remote pressure module 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 8-pin connector.

2. Place the small diameter vent line extending from the back of the remote pressure module into a beaker, inside the
fume hood or other applicable location.

3. Place the 10 mL Fiber Optic attenuator into the instrument cavity 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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Fiber Optic Kit Installation
1. Connect the white communications cable (277275) to the RJ-12 adapter (277225) by pushing the cable in until an
audible click is heard. Install the RJ-12 adapter to the fiber optic module and tighten the two (2) screws.

2. Remove the plug from the temperature sensor and insert the sensor into the fiber optic temperature control module.
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 into the module.

3. Position the temperature control module on the right side of the Discover SP System.
4. Connect the communications cable into the RJ-12 port on the side of the instrument.
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Software Settings
10 mL Fiber Optic Assembly Calibration Values
1. Position the toggle switch of the remote pressure module to “10 mL Fiber Optic.”

2. Turn Discover SP on and log into the Discover SP software with the USER login name or other login with Administrative
Privileges.
3. While in the reaction programming screen, if “Door Open” appears, the 10 mL Fiber Optic attenuator is not seated in
position. Install the attenuator and turn clockwise until an audible click is heard or the 10 mL Fiber Optic Icon appears.
4. Press the <HOME> key until “Discover Home” screen appears.

5. From the Discover Home Screen, <+/-> key until “System Setup” is highlighted and press the <ENTER> key.

6. Press <ENTER> to select “Temperature Type.”
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7. Use the <+/-> keys to highlight “Fiber Optic” and press the <ENTER> key. The “User Setup” screen from
step 4 will apper.
8. From the “User Setup” screen, press the right <ARROW> key until the second menu screen
(Calibration Setup) is displayed.

9. Ensure that the “Temperature” option is selected and press the <ENTER> key.
10. Press the <+/-> key to highlight “Fiber Optic Probe” and press the <ENTER> key.

NOTE
The fiber optic module and probe must be correctly connected to the Discover in order to enter the GF number.

11. If a GF value is displayed, highlight “Clr” and press <ENTER> to delete the value.
12. Using the <ARROW> and <+/-> keys, select the appropriate numbers for the GF Number (located on the label attached
to the fiber optic sensor or on the label on the fiber optic sensor case).
13. Once the GF Number is entered, highlight “OK” and press the <ENTER> key.
14. Press the <HOME> key to return to the “User Setup” screen from step 4.
15. Press the <+/-> key until “Pressure (10 mL)” is highlighted and press the <ENTER> key.
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NOTE
The 10 mL attenuator must be locked into position and the toggle switch must me set to “10 mL Fiber Optic” to
recognize the 10 mL Fiber Optic Option.

16. Press the <+/-> key until “Slope” is highlighted and press the <ENTER> key.

17. If a value is displayed, highlight “Clr” and press <ENTER> to delete the value.
18. The appropriate slope can be found on the calibration data sheets or on the 8-pin adapter extending from the remote
pressure module. Using the numeric keypad, enter the slope value of the pressure sensor.
19. Once the slope is entered, highlight “OK” button and press the <ENTER> key.
20. Press the <+/-> key until “Offset” is highlighted and press the <ENTER> key.

21. If a value is displayed, highlight “Clr” and press <ENTER> to delete the value.
22. The appropriate offset can be found on the calibration data sheets or on the 8-pin adapter extending from the remote
pressure module. Using the numeric keypad, enter the offset value of the pressure sensor.
23. Press the <Home> key to return to the Discover Home Screen.
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10 mL Fiber Optic Installation (Discover Legacy)
Hardware Connections
10 mL Fiber Optic Assembly Installation
1. Install the 8-pin adapter of the remote pressure module into the 8-pin connector on the right side of the instrument.

2. Place the small diameter vent line extending from the back of the remote pressure module into a beaker, inside the
fume hood or other applicable location.

3. Place the 10 mL Fiber Optic attenuator into the instrument cavity 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.

Fiber Optic kit Installation
1. Install the gray communications cable (119750) to the fiber optic module. The end of the cable labeled “THIS END TO
TEMP BOX” must be connected to the temperature box.
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2. Remove the plug from the temperature sensor and insert the sensor into the fiber optic temperature control module.
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 into the module.

3. Position the temperature control module on top of the Discover Legacy.
4. Connect the communication cable into Com Port 2 located on the back of the instrument

Software Settings
10 mL Fiber Optic Assembly Calibration Values
1.
2.
3.
4.
5.

Position the toggle switch of the 10 mL Fiber Optic assembly to “10 mL Fiber Optic.”
Press the <EDIT> key. “System Setup” will appear.
Press the right <ARROW> key until “Pressure” appears and press the <ENTER> key.
Use the <+/-> key(s) to highlight “Enter Calibration” and press the <ENTER> key.
Press the <EDIT> key to highlight the slope calibration data. Use the numeric keypad, enter the value for the slope of
the pressure curve. The appropriate slope can be found on the calibration data sheets or on the 8-pin adapter extending from the remote pressure module.
6. Press the <ENTER> key to accept the slope calibration value.
7. The instrument then highlights the intercept data. Use the numeric keypad, enter the value for the intercept of the pressure curve. The appropriate offset can be found on the calibration data sheets or on the 8-pin adapter extending from
the remote pressure module.
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8. Press the <ENTER> key to accept the intercept calibration value.
9. Press <HOME> key until he Discover main menu appears.
Fiber Optic software Selection
1. Press the
2. Press the
appear.
3. Press the
4. Press the
5. Press the

<EDIT> key. “System Setup” will appear.
right <ARROW> key until “System Options” appears and press the <ENTER> key. “Peripheral Settings” will
<ENTER> key. “Mode” will appear.
right <ARROW> key until “Fiber Optic” appears and press the <ENTER> key. “System Setup” will appear.
<HOME> key.

Fiber Optic Probe Calibration Value
6.
7.
8.
9.

Press the <EDIT> key. “System Setup” will appear.
Press the <ENTER> key. “Calibration Temperature” will appear.
Use the <+/-> key(s) to highlight “Enter Calibration” and press the <ENTER> key.
Press the <EDIT> key 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.
10. Press the <ENTER> key to accept the calibration value.
11. Press the <HOME> key to return to the Discover Home screen.
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Perform a Reaction (Discover SP & Discover Legacy)
Prepare Vessel
1. If applicable, place the attenuator into the microwave cavity.
2. Place a stir bar into the 10 mL vessel.
3. Place the reaction components into the 10 mL vessel, following the appropriate safety precautions and manufacturers’
safety data sheets for the components used. Ensure that all solids have been washed from the walls.

CAUTION
Use no more than 7 mL and no less than 2 mL total volume in the vial

4. Place the vessel containing the reaction components into the attenuator.
5. Install the assembled locking cover on the attenuator cover assembly. Rotate the cover clockwise until it is tightened.
6. Place the fiber optic probe into the thermowell and verify that “Fiber Optic” is selected as the temperature option.

7. Verify that the vent tube is in a beaker, inside the fume hood or other applicable location.
8. Position the toggle switch of the remote pressure module at “10 mL” and the knob to “Pressurize”.

Microwave
1. Refer to the Discover Operation Manual and enter a method.
2. Press the <START> key.
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3. A screen confirming the security of the 10 mL vessel will appear. Verify that the 10 mL vessel is securely locked into
the attenuator and that the fiber optic sensor is in place.
4. Use the <ARROW> keys to highlight “Yes” to continue or “No” to cancel.
5. Press the <ENTER> key to begin the run.

WARNING
If liquid is noted around the thermowell nut or flangless nut on the locking cover or nut on the remote pressure
module, STOP the reaction and wait for vessel to cool. Tighten the nut and begin again. Please contact CEM
Corporation if the issues has not been resolved after tightening.

NOTE
During the run, minimal amounts of liquid may be noted in the pressure line tubing. The tubing will clear once the
method has completed and the reaction has cooled.

Vessel Removal
1. When the reaction is complete, the reaction vessel will cool until the release parameters are achieved.
2. Upon completion of the reaction, turn the pressure/vent knob slowly to release any residual pressure.

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 an 10 mL vessel, ensure that the vent tube is positioned in a fume hood and that the end of the
tubing is not pointing toward the instrument operator.

3. Once the pressure is vented, remove the locking cover assembly by turning counter clockwise.
4. Remove the attenuator from the instrument cavity.
5. Remove the 10 mL vial.

NOTE
To operate the Discover without the 10 mL Fiber Optic Option, flip the toggle switch to “Standard” and insert the
correct attenuator.

15

Notes

Notes
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