WELCH

CRVpro Maintenance/Operation Guidance
Introduction:

Depending on the application, rotary vane pumps may be exposed to chemical contaminants.
These contaminants may chemically attack the pump oil, vanes, seals, oil case, pump module,
and other components in the vacuum pump. For this reason, Welch advocates several best
practices with any rotary vane Vacuum Pump:

1. Check oil level periodically (every day, every week, biweekly, monthly) and keep at MAX
level; it depends on application.

2. Open GB for 5-10 min or longer after each process or once a day to purge vapors from
inside of pumping module and oil. This procedure should also improve vacuum pressure.

3. Run pump with GB open if pumping on heavy load of water based solvents to prevent
condensation inside of pumping module (see Condensable Vapors below index 1.)

4. Change oil frequently (monthly, bi-monthly, quarterly, etc.); frequency depends on
application. To determine the frequency of the oil change, you can compare the color of
the oil with the fresh oil through the oil window or drain a little bit oil out.

If the color of the oil turns to Black, Brown oil smells pungent that means you should flush
the vacuum pump and fill up with fresh oil.

5. Forced flush pump when change oil to clean inside of pumping module (see description
below index 2).

6. Use inlet trap: refrigeration trap, liquid nitrogen trap, etc. to condense vapors before they
enter the pump. (The trap select suggestion and maintenance method please see below
Index 3).

Index 1: Condensable Vapors
To prevent condensation of vapors in the pumps:

1) Run with the gas ballast open if the vapor load is much less than 1% of the total gas load.

2) Run with the gas ballast open and change oil frequently if the vapor load is about 1% of
the total gas load.

3) Use a cold trap if the vapor load is between 1% and 10%.

4) For conditions where the vapor load is greater than 10% of the total gas load, a cold trap
and an oil inlet filtration system with chemical filter is recommended. However, under
these circumstances, pre-drying the samples in a standard convection oven should be
considered

Index 2: Forced Oil Flushing

When you drain oil through the drain valve, you are not removing the oil and
contaminants that are inside the pumping mechanism. You are removing oil only from the
oil case. Welch recommends that a forced oil flush of CRVpro pumps be performed at the
regular maintenance oil change.

If the oil is heavily contaminated, the vacuum pump must be flushed, e.g.:

e Heavy clouding by condensates
e Suspended particles such as dust, fibres, abraded particles
e Dark coloration of the oil
The flushing liquid should be the type of oil which is currently being used.
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Oil Flushing Follow this Procedure:

Check the Oil Level

If the oil level is well above the full mark, this may indicate either the pump has been
overfilled with oil, or has ingested a liquid or a large amount of vapor (water or organic
solvents). Go to Step 2.

If the oil level is even with the full mark and you do NOT suspect corrosive gases or
particulates (henceforth called contaminants) ingested have damaged the mechanism,
before going to Step 2, run the pump for 15 minutes to allow the pump oil to warm up.
Drain the Oil

Turn off the motor for the vacuum pump. Drain the oil into a clear plastic container. Look
for contaminants settling to the bottom of container. Depending upon the amount of
contaminants, you may need to repeat the following Steps 3 through 4 several times until
the oil drains out clear.

Add Pump Oil

Remove the hose barb intake fitting and O-ring. Flush the pump by adding approximately
150 ml of vacuum pump oil through the intake (IN) port while the pump is turned on for
15-20 seconds. While adding the pump oil, block the exhaust (OUT) port with the palm of
your hand. Look for contaminated oil or other materials coming out of the drain. Turn off
the pump.

Repeat Step 3

Repeat adding pump oil until only clean oil comes out of the drain.

Fill the Pump

Add the amount of Premium oil to the “Full” mark.

Run the Pump

Reassemble the hose barb intake fitting and O-ring to the pump inlet. Plug the intake (IN)
port with a rubber stopper. Turn the pump on and run it for 10 minutes. Close the gas
ballast.

Check the Vacuum Reading

Connect a thermocouple or Pirani vacuum gauge to the pump’s intake. If the pump is
running nearly as well as when new, the total pressure reading of the gauge will be 0.010
mbar.

Index 3: Cold Trap Maintenance Procedure

Cold Trap maintenance is significant for pump usage especially for harsh Chemical application.

Monitor and replenish cryogens in the cold trap. Never start a pump downstream of a trap
that doesn’t have an adequate cryogen level.
Clean the trap after each daily usage.

a. Letit warm up in the fume hood, use cleaning solution to remove solvent and dry trap.

b. Should better prepare a spare trap to replace dirty trap, and exchange for cleaning.
Should better install a Valve between the cold trap and pump, and close the valve after
each day’s usage. To isolate the system and pump during not use.

Cold traps use a variety of cryogens, the most common of which are listed below. You should
choose the right cold trap for different Chemical.

Cryogen Temperature Typical Chemicals trapped

Ice Water Slurry 0°C Heavy organic compounds

Refrigerated Coil —20°C to —-40°C | Water Vapor

Dry Ice/Acetone -78°C Acetonitrile, Dichloromethane, Ethyl acetate, Acetic acid, Acetic
or Dry Ice/Ethanol anhydride, (DMSO), DMF, Methylbenzene, Tetrahydrofuran
Liquid Nitrogen -196°C NH3

Notes: For other information that you need, please spend time check the manual.
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