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Background

Samples analyzed by ISIRF may need to be preserved in order to maintain the samples until they

can be analyzed for its stable isotope composition.  Typically this can be accomplished by

freezing, oven drying or freeze drying (lyophilization).  The latter two preservation methods are

especially useful if the samples will need to be ground to yield a homogenous sample.  Oven

drying at higher temperatures (e.g.  100 C +) effectively removes the moisture but may also result

in loss of unacceptable levels of volatile organic constituents.  Freeze drying reduces this problem

but may have other unacceptable consequences.  eg.  leathery texture of freeze dried mushrooms

make grinding very difficult (a food dehydrator have been more effective for these samples).

ISIRF maintains two Labconco Freezone 6 freeze driers.  One is in the Plant Ecology Building

Room 111 and is equipped with a 16 place drying port.  The other one is in Greenhouse 8-2 and is

equipped with a smaller 12 place drying port. The GH 8 freeze drier is reserved for

enriched/depleted samples.

Video Tape

This experimental procedure is used in conjunction with an abridged version (less than 5 minutes)

of Labconco’s Freezone Freeze Dry System Operation video.  A copy is available in main room

228.

Start-Up (also see Appendix A, page 19)

• Check vacuum pump oil level and oil color at least  weekly. The oil should be clear and

colorless.  Avoid using the unit if the oil is reddish to black or has a white emulsion after the

unit have reached vacuum equilibration.  Check the oil mist trap level.

ISIRF personnel routinely changes the vacuum pump oil on a quarterly basis or as needed.

The vacuum pump oil is replaced and replenished with Edwards 19 oil kept in the chemical

safety cabinet..

• Check that all valve stems are turned to “vent” position.

• Turn on power switch and press auto button.

• Once the temperature is below -40°C, the vacuum pump will automatically start.

• The unit is ready when both lowest indicating lights on the display panel are green.  The

display panel also indicates that the temperature is -40°C or less and the vacuum level is 

133 x 10-3 mBar or lower.
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Adding Sample (also see Appendix A, page 23)

• Add  pre-frozen sample to the center stainless steel port chamber or the freeze dry glass

containers (stored in the adjacent cabinet). Make sure the container is at least 2x the sample

size.  Samples can be placed in opened zip locked bags in the center well also.  The walls of

the bags can be folded over to keep the walls more upright and allowing greater exposure of

the samples.  Avoid completely blocking the opening in the bottom of the center well.  Non-

frozen samples can be freeze dried but will take longer and the sample composition may

change since it is not in a stable storage condition.

• Connect the container to a valve on the freeze drier. Caution: Use a pair of leather gloves

or other suitable barrier when connecting the glass adapters.

• Turn plastic valve stem to “vac” position to open the valve (bevel toward port).

• Allow system vacuum to return to ~133 x 10-3mBar or lower before adding another sample

• Any combination of valves and sample sizes may be used as long as the temperature and

vacuum remain in the recommended range.

Removal of Samples

• Duration of freeze drying is dependent on the type and size of samples with prior experience

serving as an estimator to determine drying completion.  Completeness can be verified by

weighing samples to determine if moisture loss is complete.  Appendix A Table 1 on page 7

gives approximate Freeze Dry Rates and on page 24 it discusses an indicator of completion as

when external frost and cold spots have disappeared from the freeze dry containers.

• When samples are completely dry turn all valve stems to the closed position - ½ way (90o)

between on and vent position. Leaving the pump on, the containers may be removed one by

one by turning the plastic valve stem to “vent” position

Shut Down

• Shut down the unit when all containers have been removed by depressing purge button then

turning off the power switch after the vacuum pressure returns to ambient.

Defrosting

• Pull the condenser chamber drain hose out from the control panel and remove the drain plug.

Place a bucket under the drain plug to catch water.



Page 4 of 5 & Appendix

SIP/EP.05

Version: 1.00

• Defrosting can be accomplished in 3 ways (or any combination).

1) Leave power on an press defrost button.

2) Let thaw overnight.

3) Pour warm water over the collector coil.

• For warm water procedure, remove chamber lid and pour warm water over the collector coil.

Do not fill the chamber above the coil as water might enter into the vacuum pump lines.

• When ice condensate is defrosted, flush chamber with water and wipe chamber dry

• Reinstall drain hose plug, and slide drain hose back into cabinet.

• Caution: the condensate liquid especially in the enriched/depleted freeze drier should be

disposed of carefully down the lab sink.  Please consider that this condensate should be

treated as a potential source of contamination and good laboratory practices should be

practiced.

Authorized Users:

The freeze driers are available for use only by users authorized and trained by ISIRF.  The users

must reserve unit as stipulated in separate training for ISIRF labs PEB 111 and the

enriched/depleted complex in Greenhouse 8.  The reservation/usage logs are kept with the

respective units.
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Appendix A

Labconco Freezone 6 Operational Manual




































































































