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Precautions for Safe Operation

This drain tube kit is an accessories of the Shimadzu high parformance liquid chromatograph series

LC-10A.
To operate the kit safely, strictly observe the following precautions.
1. Use the unit only for the purpose mentioned above.

Follow the procedures described in the user's manual.

Observe all warnings and cautions.
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Do not disassemble or modify the unit except that the procedure is described in the user’s

manual.

5. Repair and Maintenance of the Unit.

Normal maintenance of this unit can be performed without removing the cover. Do not remove
the cover at the normal maintenance.
Contact our sales office or agent if repair requires to remove the cover of the main body.

6. Installation of this unit may be dangerous. Only qualified Shimadzu service personnel may
install this unit; the user is prohibited from attempting installation. The pink-color pages and
the shaded parts are intended solely for the use of Shimadzu service personnel.

7. This system has the mark /' at the portion where special caution is required.

When working at the portion indicated with this mark, read the instruction manual and exercise

full caution.

MEANING OF CAUTION SIGNS

e MR o0 e £ |
\EAUT]ON_J indicates a potentially hazardous situation which, if not avoided, may .

‘ result in minor injury, or may result in machine damage. ‘




 Precaution on installation site and handiing of the unit

High performance liquid chromatography, which often requires large volumes of organic solvent,
requires proper care in handling and appropriate installation site.

Be sure to pay due attention to the precautions noted throughout manual, in addition to those below.

1. Ventilation
Solvents used in high performance liquid chromatography are often inflammable and toxic,
therefore the room in which they are used must be well ventilated.
2. Fire
Nover use an open flame in the vicinity of a high performance liquid chromatograph. Do not
install other equipment that may generate sparks in the same room.
Install a fire extinguisher at a conspicous location nearby.
3. Protective Goggles
Wear protective goggles when using solvents.
4. Other Facilities Required
A sink should be located as close as possible to the unit so that toxic solvents splashed in

the eyes or on the skin may be immediately rinsed off.



- Precautions on Static :Electricity_

Liquid chromatography using flammable organic solvents as mobile phase requires proper care aga-
inst fire, explosion, ete. Particularly, among various possible accidents, those caused by static
electricity are difficult to anticipate. and tend to occur only with unexpected conditions which often
make countermeasures insufficient.

At a site where preparative liquid chromatography is practiced, a large amount of flammable sub-
stances may be used. Therefore, once an accident happens, it could lead to tremendous damage.
The mechanism of accident caused by static electrical discharge and preventive measures are des-

cribed below. Take due care in safety measures in handling of equipment.

1. Mechanism of Static Electrical Discharge Accident (Example)

Accidents caused by static electricity take place though the following processes.

] When liquid is fed at high speed through a small-diameter tube
Occurrence of Static |

' like the pipe of a liquid chromatograph, static electrical charge o-
Electricity ‘ B 1 Sk 5

|

ccurs by friction between solid and liquid as shown in Fig.12.1.
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Fig.12.1 Occurrence of Static Electricity by Friction between Solid and Liquid

Charging and storage When the charged liquid is collected in an insulated vessel, the

of static electricity static charge accumulates gradually, and the voltage can easily
Tt __{__ __ reach a few kilovolts.

Energy release by If some other conductive object is brought near the vessel, elect-

discharge

ricity is discharged at a certain distance from the vessel releasi-

3y
Ignition of combustible nlL . . y
hetanens ‘ If flammable gas of sufficient concentration exists nearby, ignition

ng heat energy.

° I is caused by this energy.



If air 1s dry

Liquid is flowing at a high
speed through a small-
diameter tube.

% Charge is easily accumu-
lated if bubbles are
included in the liquid.

Insulated vessel

(like polyethylene)

Spark discharge
T~ Flammable gas is stored
in the head space of the
vessel.

Spark discharge —

Flammable organic solvent is
charged to a great extent.

Floor covered with rubber, etc..

{ provides unwanted insulation.

Fig.12.2 Conditions for Accidents

2. Preventive Measures against Accidents
The principal preventive measure is the prevention of “charging and storage of static electrici-
ty” among those items shown in “Occurrence mechanism of static electrical discharge accidents.”
The preventive measures are shown below. It is recommended to exercise two or more measures
simultaneously.
*Particularly when a large quantity of flammable solvent is held in a large vessel, be sure

to observe the preventive measures 1, 2, and 3.

Preventive measure 1.

Use metallic (conductive) waste liquid vessel which is well grounded. This releases the charge
of the waste liquid and vessel to ground.

The following items are available.

(1) Grounding wire with clip P/N 228-21353-91

(2) Metallic 18 liter can P/N 038-00044

(3) Metallic 4 liter can P/N 038-00043-01

#Be sure to ground the vessel properly. Disconnecting of grounding wire or poor ground-
ing defeat the purpose of using a metallic vessel.

# There are some metallic cans which have no conductivity due to an oxidized coating or
lacquer on their surface. Be sure to confirm the grounding of vessels by a tester before
application.

% When a liquid with almost no conductivity (of 107'%/m or less) is discharged into the
vessel, it is necessary to mix it with another liquid with some conductivity. (The other

liquid can be placed in the vessel in advance.)



Preventive measure 2.
Minimize the clearance of both inlet and outlet of vessel to prevent flame from entering the vessel.

(1) Cap with three holes for 18 liter and 4 liter cans (P/N 228-21354-91) is available.

Connect clip to metallic part.

Minimize clearance __/

by attaching a cap. e

I Connect to the grounding

O terminal of the device to

-\ ground the metallic vessel.
o]

Metallic 18 liter can -
(A plated can is recommended.)

Static electricity of the liquid
is released via vessel.

Fig.12.3 Anti-Static Electricity Measures for Vessel

Preventive measure 3.
Do not approach the vessel with charged objects including the human body.
Charging prevention measures for human body.
a) Prevention of charging of shoes and clothes
b) Grounding of human body
C ) Make working floor conductive
Suitable products to be used for those measures a), b), and ¢) are available on the market.
% When persons who use no charge prevention measures approach dangerous sections, they have

to be grounded beforehand. (For example, they should contact grounded metal by hand.)

Preventive measure 4.
Use pipes with inner diameter of 2mm or more for waste liquid line for large flow rates.
¥Inclusion of bubbles in the tube may increase the amount of chaging by ten times.

Check that there is no inclusion of air via tube joints.



Preventive measure 5.
When it is impossible to use a conductive vessel, use caution in the following points.
a) Set the vessel so that the pipe outlet will be placed below the liquid level in the vessel. Or,
dip a grounded metal (ex. pipe connected to the main body of device) in the liquid.
% This method is not effective for liquid with small conductivity (10 s/m or less) .
b) Use a vessel of the smallest possible capacity to minimize the damage by fire if it should
oceur.

C) Prevent the room from being dry. Humidity of 65% or more has charge prevention effects.



1. Outline

This drain tube kit is connected to each component of the Shimazdu high perform-
ance liquid chromatograph series LC-10A. If the liquid leaked inside the system,
this kit introduces the leaked liquid to the drain bottle so that the liquid may not

spash onto the other device or may not collect on the desk.

Caution:

Each component of the LC-10A series has structure to drain the liquid from the
connecting port for the leaked liquid exhaust tube at the lower portion of the
right side of the system.

When installing the system. arrange plumbing for this drain tube kit.

2. Parts list

The accessories consist of the following parts. Check that all parts shown below

are packaged.

No. Part name Part No. Q'ty
1 Drain tube 228-25162-03 1
2 L-type drain tube 228-28094 1
3 T-type joint 228-28162 1
4 Straight type joint 228-28163 1
5 Pipe clip 037-60177-05 1

Caution:

When plumbing and carrying out maintenance, be sure to use the parts described

on this page. Use of other parts may not assure normal function of the system.

3. Connection method

(1)Connect the L-type drain tube to the connecting port for leaked liquid exhaust
tube of each component.

(2)Connect the device at the botton to the drain tube via the straight type joint, th-
en discharge the liquid to the drain bottle.

(3)Connect the components located at the second step from the bottom to the drain
tube coming from the component stacked above it via the T-type joint and introduce

the drain tube to the drain bottle. Connect the components aboye the third step

_1_



from the bottom to the upper component and the lower component via the T-type
joint. When the drain tube is too long for connection, cut it at a proper length.
Additionally, attach the L-type drain tube downward from the horizontal level
and fix it to the front of the system with the pipe clip (accessory) if necessary.

Place the drain bottle at the position lower than the device at the bottom.

>

— L-type drain tube

—— Pipe clip

| _— T-type joint

Drain tube

Connecting port for leaked liquid
exhaust tube

Caution: In order to prevent backflow of the liquid, fix the tube at the position lower than

the drain port of the devices so that the liquid may flow smoothly.

Exhaust port of the device

S'°m

> Qutlet

Caution: If the flow line of leaked liquid exhaust tube is placed above the drain port, the
liquid cannot be drained. Be sure to place the waste water bottle at the position
lower than the system (like on the floor) and make plumbing of the drain tube
downward. After plumbing, flow the water to the receiving pan to check that

the waste liquid does not flow back and is introduced to the drain bottle.

\ An tube

Drain tube

Insert
Straight type joint

Drain bottle
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