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2.1

2.2

2.3

Safety

Intended use

The [Vacuum Pump V-600] has been designed and built as an item of laboratory
equipment. Its intended use is the evacuation of laboratory apparatus. This is done
by means of a PTFE-diaphragm pump — with or without regulation by a vacuum
controller.

PTFE-diaphragm pumps are used primarily for the following applications:

® Evacuating distillation apparatus, in particular rotary evaporators (Rotavapor®)
® Vacuum filtration
® \acuum-drying cabinets

® Drying kilns

Use other than that intended

Use of any kind other than that referred to and any application that does not comply
with the technical specifications constitutes use other than that intended. The
operator alone is liable for any damage brought about by use of the device in a
manner other than that intended.

The following uses are expressly forbidden:

® Use in areas which require explosion-safe apparatus.
® Pumping of liquids and solid particles.

® Processing samples which could be caused to explode or ignite by impact, friction,
heat or sparks (e.g. explosives).

® Use for analysis (e.g. Kjeldahl).

® Drawing in fluids with an intake pressure higher than atmospheric pressure.
® Qperation at ambient temperatures >40 °C.

® |n ATEX Il 3G T3 IIC X mode, drawing in fluids with a temperature > 40°C.

® |n ATEX Il 3G T3 IIC X mode, use of fluids with a flashpoint < 200°C.

Staff qualification

Unqualified persons are unable to identify risks and are therefore exposed to greater
dangers.

The device may only be operated by suitably qualified laboratory staff.

These operating instructions are aimed at the following target groups:

Users
Users are persons that meet the following criteria:
® They have been instructed in the use of the device.

® They are familiar with the contents of these operating instructions and the
applicable safety regulations and apply them.

® They are able on the basis of their training or professional experience to assess
the risks associated with the use of the device.
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Operator

The operator (generally the laboratory manager) is responsible for the following
aspects:

® The device must be correctly installed, commissioned, operated and serviced.

® Only suitably qualified staff may be assigned the task of performing the
operations described in these operating instructions.

® The staff must comply with the local applicable requirements and regulations for
safe and hazard-conscious working practices.

e Safety-related incidents that occur while using the device should be reported to
the manufacturer (quality@buchi.com).

BUCHI service technicians

Service technicians authorized by BUCHI have attended special training courses and
are authorized by BUCHI Labortechnik AG to carry out special servicing and repair
measures.

2.4 Residual risks

The device has been developed and manufactured using the latest technological
advances. Nevertheless, risks to persons, property or the environment can arise if
the device is used incorrectly.

Appropriate warnings in this manual serve to alert the user to these residual
dangers.

2.4.1 Dangerous vapors

Distillation can produce dangerous vapors that are capable of causing life-
threatening toxic effects.

» Do not inhale any vapors produced during distillation.

» Ensure that vapors are removed by a suitable fume hood.

» Only use the device in well ventilated areas.

» If vapors escape from joints or connections, check the seals concerned and
replace them if necessary.

Do not distill any unknown fluids.

» Observe the safety data sheets for all fluids used.

v

2.4.2  Faults during operation

If a device is damaged, sharp edges or exposed electrical wires can cause injuries.

» Regularly check device for visible damage.

» If faults occur, switch off the device immediately, unplug the power cord and
inform the operator.

» Do not continue to use devices that are damaged.

2.4.3 Hot surfaces

The surfaces of the device can become very hot. If touched they can cause skin
burns.
» Do not touch hot surfaces or else wear suitable protective gloves.
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2.5

2.6

Personal protective equipment

Depending on the application, hazards due to heat and/or corrosive chemicals may

arise.

» Always wear appropriate personal protective equipment such as safety goggles,
protective clothing and gloves.

» Make sure that the personal protective equipment meets the requirements of
the safety data sheets for all chemicals used.

Modifications

Unauthorized modifications may impair safety and lead to accidents.

» Use only genuine BUCHI accessories, spare parts and consumables.

» Technical modifications to the device or accessories should only be carried out
with the prior written approval of BUCHI Labortechnik AG and only by authorized
BUCHI technicians.

BUCHI accepts no liability whatsoever for damage arising as a result of unauthorized
modifications.
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Fig. 4: 8-pin MiniDin pin assignment, view of socket

Pin Symbol Description

8-pin notation

1 DGND Digital ground

2 Detection DIGIN Digital input detection

3 nc not connected

4 AINO-10V Analog Input 0—10V (max.-0.2V ... 12
V)

5 nc not connected

6 nc not connected

7 Detection AIN Analog input detection

8 DIGIN PWM Digital input ON/OFF

Connection for fill level sensor (LEVEL)

A fill-level sensor can be connected to the Vacuum Pump V-600 as an option. The fill-
level sensor measures the fill level of the receiving flask if a secondary condenser or
a secondary cold trap is connected to the V-600. If the relevant level is exceeded in
the receiving flask, a message appears on the display of the Interface 1-300/1-300

Pro.

Operation Manual Vacuum Pump V-600
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Internal view

3.34

\./V.

Fig. 5: Internal view of V-600 showing pump heads

4  GL14 union nut

5

Pump head fixing ring

1
2
3

Pump-head connecting tube

Connection (pump intake)

6 T-piece

Connection (pump outlet)
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3.4

Specifications supplied

-600

[Vacuum Pump V-600]

Vacuum tubing (2 m)

Power cord

Silencer

Tubing connections (set)

[ = =

Interface 1-300

Woulff bottle

Secondary cold trap

Secondary condenser

Communication cables

Diaphragm grips

Torx key Tx10

Torx key Tx25

[ I O ==Y

The components marked * are optional.
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3.5
3.5.1

3.5.2

3.5.3

Technical data

Vacuum Pump

Vacuum Pump V-600

Dimensions (W x D x H)

330x321x291 mm

Weight
(without accessories)

13.9 kg

Suction capacity 3.1 m3/h
Final vacuum (absolute) 1.5 mbar
Vacuum connection GL14
Power consumption 360 W
Power consumption, energy saving mode 1 (80%) 190 W
Power consumption, energy saving mode 2 (50%) 120 W
Power supply voltage 100 - 240 VAC
Frequency 50/60 Hz
Maximum speed 1500 rpm
Sound level 40 - 64 dBA
(depending on operating mode)

Sound level 40 dBA
with 10 % load (normal)

Sound level 64 dBA
with 100 % load

Overvoltage category Il

IP Code P21
Pollution degree 2

Inlet temperature of media in ATEX 3G T3 IIC X operation <40 °C
mode

Ignition temperature of media in ATEX 3G T3 IIC X opera- > 200 °C
tion mode

Approvals CE /CSA/ CUS

Ambient conditions

Max. altitude above sea level 2000 m

Ambient temperature 5-40°C

Maximum relative humidity

80 % for temperatures up to 31 °C

decreasing linearly to 50 % at 40 °C

The [Vacuum Pump V-600] may only be used in indoor areas.

Materials
Component Material
Pump heads PEEK

Operation Manual Vacuum Pump V-600
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Component Material
Drive unit body Aluminum
Casing PBT
Diaphragms EPDM/PTFE
Valve plate PEEK

Valve body PEEK
Pump-head connecting tube FEP
Vacuum tubing Norprene
Non-return valve O-rings FKM
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Installation

Important considerations prior to commissioning

/A WARNING

Risk of irritation of mucous membranes and poisoning from inhalation of
hazardous gases and vapors.

In the process of evacuation it is possible that hazardous substances may be pumped
out at the same time and released into the atmosphere. In addition, it is possible for
such substances to collect as condensation at leaking connections.

» Operate the pump inside a fume hood.

» Direct vapors from the pump outlet into the fume hood.

» If necessary, wear a face mask and safety goggles.

» If necessary, only handle pump and accessories with protective gloves.

/A WARNING

Risk of fire or explosion from flammable solvent vapors.

In the process of evacuation, it is possible for solvent vapors to get into the area of
the pump that does not meet the ATEX Il 3G T3 IIC X rating requirements.

» Clean the vacuum pump according to the instructions.
» Connect a Woulff bottle upstream of the pump intake.
» Operate the pump inside a fume hood.

/A CAUTION

Health risks when handling corrosive substances.

» When working with strong acids or caustic solutions, always wear personal
protective equipment (safety goggles, protective clothing, protective gloves).

Operation Manual Vacuum Pump V-600
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5.3 Securing against earthquakes

The Vacuum Pump V-600 has an earthquake fixing to protect the device against
falling.

Fig. 8: Lashing eye for securing against falling during earthquakes

1 Lashing eye

» Thread a strong cord or a wire through the lashing eye (1).
» Tie the strong cord or a wire to a fixed point.
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5.5 Connecting the silencer

The silencer can be connected directly to the V-600 or to the outlet of a secondary
condenser.

5.5.1 Connecting silencer directly to V-600

Fig. 10: Silencer on pump outlet of V-600

1 GL14 union nut on silencer inlet 3 Silencer outlet

2 Silencer

» Fit the silencer (2) on the pump outlet.
» Slide the GL14 union nut forward on the silencer inlet (1) and screw it onto the
GL14 thread of the pump outlet.

d NOTE

A tube can be connected to the silencer outlet (3) to direct the exhaust air into a
fume hood.
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5.5.2 Connecting the silencer to the outlet of the secondary condenser

Fig. 11: Silencer on outlet of secondary condenser

1 Secondary condenser 3 Silencer

2 GL14 union nut

Precondition:
M A secondary condenser (1) is mounted on the pump outlet of the V-600 and
connected up, see Connecting a secondary condenser.

v

Fit the silencer (3) on the secondary condenser outlet.
» Slide the GL14 union nut forward and tube seal on the silencer inlet (2) and screw
it onto the GL14 thread of the secondary condenser outlet.

Operation Manual Vacuum Pump V-600 27/80
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5.6 Connecting a Woulff bottle

Fig. 12: Woulff bottle on pump inlet of V-600

Pump intake (vacuum) Woulff bottle inlet

Vacuum connecting tube Mounting rail on V-600

1 5
2 6
3 Woulff bottle outlet 7 Outlet for VacuBox connection
4 8

Woulff bottle glass component Woulff bottle holder

The Woulff bottle is fixed to a mounting rail on the V-600 and is connected to the

pump intake.

» Fit the holder (8) around the neck of the Woulff bottle.

» Fit a short section of vacuum tubing (2) to the outlet of the Woulff bottle (3).

» Slide a GL14 union nut with tube seal over the unattached end of the vacuum
tube.

» Position the Woulff bottle in front of the pump inlet (1) of the V-600. Slide the
holder into the lower slot of the mounting rail (6). When doing so, make sure that
the outlet of the Woulff bottle with connecting tube attached is facing the pump
inlet.

» Insert connecting tube (2) in the pump inlet (1) and screw GL14 union nut onto
the thread of the pump inlet.

5.6.1 Connecting the Vacubox via a Woulff bottle

If the Vacuum Pump V-600 is to be controlled via an Interface I-300, the Woulff
bottle must be connected to the VacuBox by a connecting tube.

28/80 Operation Manual Vacuum Pump V-600
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Fig. 17: VacuBox on V-600

1 Fixing brackets 3 VacuBox

2 Screws

Tools required:
® Torx key Tx10

» Press fixing brackets (1) into the holes in the top and bottom of the VacuBox. The
wider of the two fixing brackets has to be fitted at the bottom.

» Position the VacuBox (3) on the rear of the V-600 on the left inner face of the
recess.

» Fix each fixing bracket to the casing of the V-600 with a screw (2).

d NOTE

If a VacuBox is fitted, a Woulff bottle is a compulsory requirement.
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5.11 Connecting the vacuum pump to the power supply

(X=X X=)

x/ i Pl ®
% 9

Fig. 18: Electrical connections on the V-600

1 Power supply connection

» Plug the power cord into the power supply socket (1) on the pump and then into
a mains power socket. Make sure that the available power supply matches the
rating indicated on the type plate.
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5.13.1 Overview: Setting up communication connections (COM)

The laboratory apparatus can be connected in any order.
As well as the interface unit, a VacuBox also has to be connected.
Below is an example of the connections between the laboratory apparatus.

Vacu Dongle
Box

1

StatusLight

oD

{| Vacuum Pump

Ll

Recirculating [}
Chiller Destilation unit

I { Interface

Fig. 20: Schematic diagram of communication connections between the BUCHI
laboratory equipment (example)
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5.13.2 Overview: setting up coolant tubing connections

The tubing connections between the various items of BUCHI laboratory equipment
form a sealed circulation system. The starting and finishing point is always the
recirculating chiller (F-3xx).

Below is an example of the tubing connections between the laboratory apparatus.

<l
-

O

\ Vacuum Pump
V-300 / V-600

Recirculating

Chiller F-3XX @

® @

Rotavapor
R-300

Fig. 21: Coolant tubing connections in a BUCHI distillation system (example)

1 Inlet on Recirculating Chiller F-3xx 4  Condenser outlet on Rotavapor
R-300

2 Outlet on Recirculating Chiller F-3xx 5 Secondary condenser inlet on Vac-
uum Pump V-300/V-600

3 Condenser inlet on Rotavapor R-300 6 Secondary condenser outlet on Vac-
uum Pump V-300/V-600

» Connect a tube between the outlet of the recirculating chiller (2) and the inlet of
the condenser on the Rotavapor R-300 (3).

» Connect a tube between the outlet of the condenser on the Rotavapor R-300 (4)
and the inlet of the secondary condenser on the Vacuum Pump V-300/V-600 (5).

» Connect a tube between the outlet of the secondary condenser on the Vacuum
Pump V-300/V-600 (6) and the inlet of the recirculating chiller (1).

d NOTE
1 Use GL14 hose barbs for the tubing connections.

Secure tubes with spring clips where necessary.
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5.13.3 Overview: setting up vacuum tubing connections

The vacuum tubing connections in a typical BUCHI distillation system lead from the
Rotavapor R-300 via a Woulff bottle to the Vacuum Pump V-300/V-600. The vacuum
is measured by means of the VacuBox, which is also connected to the Woulff bottle.

Rotavapor
R-300

@ @ @ @ Vacu

< - Box
Vacuum Pump
V-300 / V-600

Extraction
device

Fig. 22: Coolant tubing connections in a BUCHI distillation system

1 Secondary condenser outlet 4  Woulff bottle outlet (PUMP)
2 Vacuum Pump V-300/V-600 outlet 5 Woulff bottle inlet (CONTR)

3 Vacuum Pump V-300/V-600 inlet 6 VacuBox vacuum connection

» Connect a tube between the Rotavapor R-300 and the top inlet of the Woulff
bottle.

» Connect a tube between the outlet of the Woulff bottle marked PUMP (4) and
the pump inlet (3).

» Connect the secondary condenser to the pump outlet (2).

» For measuring and controlling the vacuum, connect a tube between the inlet of
the Woulff bottle marked CONTR (5) and the VacuBox (6).

The pressure is measured in the VacuBox. The current working pressure can be
indicated and controlled by means of the Interface 1-300/1-300 Pro.

d NOTE

The VacuBox and Woulff bottle can be mounted either on the Rotavapor R-300 or
the Vacuum Pump V-300/V-600. What is important is that the VacuBox and Woulff
bottle are as close as possible to each other (on the same device) as otherwise there
is a vacuum control lag.
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1300/ | _[[ Rotavapor Rotavapor ]_] 1 1300/
1-300 Pro R-300 R-300 1-300 Pro
Valve Unit Valve Unit

V-600

Fig. 23: Schematic diagram of connections when using 2 Rotavapor systems

1

Standard BUCHI communication A Woulff bottle inlet (1)

ports (COM)

Connection for valve unit (VALVE) B  Woulff bottle inlet (CONTR)

Optional feature: Mains adaptor and C  Woulff bottle inlet (2)
lead

Connection for Y cable on VacuBox D Woulff bottle outlet (PUMP)
(CW)
Y cable (8-pin MiniDIN CTRL)

Connection for alternative pump
controller (CTRL) on V-600

Connect up each set of 1 Rotavapor R-300, 1 Interface 1-300/1-300 Pro and 1
VacuBox via the standard BUCHI communication ports (1).

Connect vacuum tubing from each valve unit to one Rotavapor R-300 and one
VacuBox. To do so, use the CONTR inlets (B) for the Woulff bottle.

Connect each valve unit to one VacuBox using the connection marked VALVE (2).
Connect a tube between the two valve units. To do so, use the outlets (PUMP) for
the Woulff bottle.

Plug a Y cable (5) into the CW connections (4) of the two VacuBoxes and connect
it to the Vacuum Pump V-600 using the CTRL connection (5).

Connect a tube between one valve unit and the Vacuum Pump V-600. Use the
connection marked PUMP on the valve unit for this purpose.

42/80
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» If a Rotavapor R-300 is not used, connect each VacuBox to the external power
supply by means of a mains adaptor (3).
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7

7.1
7.1.1

A

7.1.2

Cleaning and servicing

NOTE

Users may only carry out the servicing and cleaning operations described in this
section.

Any servicing and repair work which involves opening up more than the casing front

may only be carried out by authorized service technicians.

» Use only genuine BUCHI consumables and spare parts in order to ensure correct
operation of the device and preserve the warranty.

» Before carrying out any servicing work, switch off the device and disconnect it
from the power cable.

Cleaning
Important considerations when cleaning
Risk of fatal injury from electric shock.

If the pump is opened up while it is running there is a risk of dangerous electric
shocks.

» Before carrying out any cleaning or servicing work, always shut down the device
and disconnect the power cable.

Creation of sparks by foreign particles in the vacuum system.

The instrument is not suitable for operation according to ATEX I 3G T3 IIC X.

» Make sure that no foreign particles get into the vacuum system during cleaning
and maintenance work.

Risk of flammable atmosphere if vacuum system is not sealed.

The instrument is not suitable for operation according to ATEX Il 3G T3 IIC X.

» Make sure that the vacuum system is sealed after cleaning and maintenance
work.

Cleaning the pump

The pump only needs to be cleaned if the terminal vacuum is no longer achieved,
dirt is visible through the inspection window or after using certain chemicals. Daily
cleaning of the pump is not necessary.

» Detach tubing connections to other laboratory equipment.
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A D

Risk of pump damage and loss of warranty entitlement.

Unauthorized opening up of any casing components apart from the front casing may
permanently impair the function of the pump.

» Only allow authorized BUCHI service technicians to open up the rear part of the
pump.

B swawnne

Creation of sparks by foreign particles in the vacuum system.

The instrument is not suitable for operation according to ATEX Il 3G T3 IIC X.

» Make sure that no foreign particles get into the vacuum system during cleaning
and maintenance work.

N

Risk of flammable atmosphere if vacuum system is not sealed.

The instrument is not suitable for operation according to ATEX Il 3G T3 IIC X.

» Make sure that the vacuum system is sealed after cleaning and maintenance
work.
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7.2.2

Dismantling and reassembling pump head

The four pump heads and the connecting parts (T-pieces and pump-head connecting
tubes) are located behind the front casing (1).

Fig. 24: Front casing of V-600

1 Front casing

2 Diaphragm grips (supplied)
3 Torx key Tx25 (supplied)

Tools required:
® Torx key Tx25

Precondition:
¥ Pump has been shut down.

4  Torx key Tx10 (supplied)

5 Fixing screws

M Connections between the pump and other laboratory equipment have been

disconnected.

» Using a Torx key (3), unscrew the two fixing screws (5) at the sides.

» Remove front casing (1).

Operation Manual Vacuum Pump V-600
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