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c € Declaration of conformity

We Antec Scientific, Alphen a/d Rijn, The Netherlands, declare that the product:

ET 210 Inert Eluent tray type 192

to which this declaration relates, is in conformity with the following CE directives:

2015/863/EU Directive on Restriction of the use of certain Hazardous Substances (RoHS)
2012/19/EU Directive on Waste Electrical and Electronic Equipment (WEEE)

Only use the manufacturer-supplied plastic PPCO bottle assemblies (pn 184.0205) in
combination with the ET 210 eluent tray. These bottle assemblies are specifically intended
for the purpose of inert gas (Helium or Nitrogen) pressurization of the head space above the
mobile phase. Before use always check if the bottles are undamaged. Never apply gas
pressure on damaged/scratched bottles. Manufacturer will not accept any liability for
damage, direct or indirect, caused by connecting third-party bottles which do not meet the
specifications.

Date: September 21, 2020
Dr. N.J. Reinhoud (managing Director)
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Symbols

The following symbols might be used in this guide or may be found on the
instrument:

This sign warns about the risk of electric shock. It calls
attention to a procedure or practice which, if not adhered
to, could result in loss of life by electrocution. Do not pro-
ELECTRICAL SHOCK ceed beyond a danger sign until the indicated conditions
are fully understood and met.

>

The warning sign denotes a hazard. It calls attention to a
procedure or practice which, if not adhered to, could re-
sult in severe injury, loss of life or damage or destruction
of parts or all of the equipment. Do not proceed beyond a
warning sign until the indicated conditions are fully under-
stood and met.

>

WARNING

The caution sign denotes a hazard. It calls attention to a
procedure or practice which, if not adhered to, could re-
sult in damage or destruction of parts or all of the equip-
ment and/or erratic results. Do not proceed beyond a
cautions sign until the indicated conditions are fully un-
derstood and met.

>

CAUTION

The biohazard sign draws attention to the fact that use
of biological materials, viral samples may carry a signifi-
BIOHAZARD cant health risk.

[>

The toxic hazard sign draws attention to the fact that use
of toxic solvents or samples may carry a significant
health risk.

>

TOXIC HAZARD
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The hot surface sign calls attention to parts in the
instrument that must not be touched, as they may
cause burns.

TN

HOT SURFACE

This symbol indicates electrostatic discharge (ECD
hazard), damages to system, device, or components
can occur if not properly grounded.

This symbol indicates that the waste of electrical and
electronic equipment must not be disposed as un-
sorted municipal waste and must be collected sepa-
rately. Please contact the manufacturer or authorized
representative of the manufacturer for information
concerning the decommissioning of equipment.

A device or system marked with CE fulfills the prod-
uct specific requirements described in the European
directives. This is confirmed in a Declaration of Con-
formity.

o N
/M

This symbol indicates to read the user manual and
all safety instructions before using the instrument.

Frame or chassis ground terminal, which can be
used as to make additional external grounding con-
nection.

The note sign signals additional information. It pro-
vides advice or a suggestion that may support you in
using the equipment.

The attention sign signals relevant information. Read
this information.
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Intended use

EELEE

WEEE

The ET 210 Inert eluent tray is used in combination with a (Ultra) High Per-
formance Liquid Chromatography system for the storage and use of LC
mobile phases under an inert gas (Nitrogen or Helium) atmosphere applied
to the head space of the mobile phase bottles. Antec Scientific advises the
use of inert gasses with a purity of 99.999% (5.0 grade) or higher.

For research purposes only. While clinical applications may be shown,
this instrument is not tested by the manufacturer to comply with the In
Vitro Diagnostics Directive.

Operation of the ET 210 eluent tray may involve the use of hazardous ma-
terials including corrosive fluids and flammable liquids under head-space
pressure. The instrument should only be operated by users with the follow-
ing expertise:

. Completed degree as chemical laboratory technician or
comparable vocational training

. Fundamental knowledge of liquid chromatography and equipment

. Participation in an installation of the system performed by the

manufacturer or a company authorized by the manufacturer and
suitable training on the system and chromatography software.

. Knowledge and experience in the safe handling of toxic and
corrosive chemicals and knowledge of the application of fire
prevention measures prescribed for laboratories.

Information on safety practices is provided with your instrument and opera-
tion manuals. Before using your instrument or accessories, you must thor-
oughly read and understand these safety practices. This manual is written
for laboratory technicians/scientists skilled in the art, who use the ET 210
eluent tray for (U)HPLC analysis. This instrument may not be serviced by
the end-user, only by service engineers authorized by the manufacturer.

Unskilled, improper, or careless use of this instrument can create
hazards which can cause death, serious injury to personnel, or severe
damage to equipment and property. Observe all relevant safety
practices at all times. Only use the device for applications that fall
within the scope of the specified intended use. Else the protective and
safety equipment of the device could fail.

All equipment of Antec Scientific which are subjected to the WEEE di-
rective shipped after August 13, 2005 are compliant with the WEEE mark-
ing requirements. Such products are labelled with the “crossed out
wheelie”, depicted on the left site.
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The symbol on the product indicates that the product must not be
disposed as unsorted municipality waste.

Collection & recycling information

Please ship the instrument back to the manufacturer (Antec Scien-

_ tific, the Netherlands) at the end-of-life time of the product. The man-
ufacturer will take care of the proper disposal and recycling of the in-

strument at its facilities.

Shipping address for the end-of-life products:

Antec Scientific

Hoorn 131

2404 HH Alphen a/d Rijn
The Netherlands

In case of questions, or if further information is required about the collec-
tion & recycling procedure, please contact your local distributor.

ROHS
‘( The ROXY Exceed is ROHS compliant and in conformity with Directive EU
A 2015/863 Restricted use of Hazardous Substances in electrical and elec-
ROHS tronic Equipment (ROHS).
ISO
ISO
9001 Antec Scientific is an ISO 9001:2015 certified company.

certified
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Safety instructions

WARNING

WARNING

WARNING

Adhere to the following standard quality control procedures and the follow-
ing equipment guidelines when using ET 210 eluent tray. The following
safety practices are intended to ensure safe operation of the instrument.

Working environment & safety

The intended use of the instrument is the storage and use of LC mobile
phases under an inert gas (Nitrogen, Helium) atmosphere applied to the
head space of the mobile phase bottles. The instrument is used in combi-
nation with a (U) HPLC system in a GLP-approved environment. Operators
using the system should have the appropriate education an extensive un-
derstanding of GLP rules and be skilled in the art. Use this system ONLY
for the intended use. Use of the system for any other purpose might cause
unsafe situations.

System Operation

To assure optimal performance we recommend that the instrument is
checked regularly and maintenance procedures are carried out. Preventive
maintenance contracts are available for that purpose. Please contact your
local dealer or the nearest sales office for more information. End-user
should not open the instrument, this may only be done by authorized
service engineers.

Pressure safety

For safe operation make sure that the gas pressure of the inert gas supply
line at the laboratory does not exceed the maximum pressure of 5 bar/ 73
psi as indicated on the label on the rear panel of the instrument.

HELIUM
GAS INLET

«®

MAX. PRESSURE
5 BAR /73 PSI

If the output pressure of the inert gas supply is to high use a suitable pres-
sure regulator to down regulate the pressure to the appropriate level (be-
tween 1 — 5 bar). Operating above the rated maximum pressure might lead
to damage to the instrument or injury.
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WARNING

WARNING

BIOHAZARD

Only use the manufacturer-supplied plastic PPCO bottles (pn 184.0205)
in combination with the ET 210 eluent tray. These bottle assemblies are
specifically intended for the purpose of inert gas pressurization of the
head space above the mobile phase. Before use always check if the
bottles are undamaged. Never apply gas pressure on
damaged/scratched bottles. The bottles may never be operated at
pressures higher than 1 bar / 15 psi. Higher pressures might cause the
bottle to explode.

A pressure relieve valve with a cracking pressure of 1.0 bar/ 15 psi is inte-
grated in the ET210 gas outlet lines as pressure safety, preventing too
high operating pressures on the plastic bottles in the case of a malfunction
of the internal pressure regulator in the ET210. At pressures above 15 psi
the valve will vent the excess of inert gas in the atmosphere. The valve will
close again when the pressure drops below 15 psi.

Solvents

The solvents used may be flammable, toxic or corrosive. The room in
which the system is installed should be well ventilated to prevent that sol-
vent vapors cause poisoning or ignite and cause a fire. Use of open fire in
the vicinity of this system must be strictly prohibited. Do not install the sys-
tem in the same room with any other equipment that emits or could poten-
tially emit sparks. Provide protective equipment near the instrument, when
solvent gets into the eyes or on the skin, it must be flushed away immedi-
ately. Provide equipment, such eye wash stations and safety showers, as
close to system as possible. Use proper eye and skin protection when
working with solvents. Additional safety requirements or protection may be
necessary depending on the chemicals used in combination with this
equipment. Make sure that you understand the hazards associated with
the chemicals used and take appropriate measures with regards to safety
and protection. Sample containers (vials) should be sealed to minimize
any risks related to solvent vapor.

Biological Hazard

When you analyze biological fluids you need possible precautions and
treat all specimens as potentially infectious. Always wear protective

And gloves when handling toxic or biologically infectious samples to pre-
vent bio hazards or hazards while working with the DECADE Elite .If nec-
essary the instrument must be decontaminated before decommis-
sioning or shipment of the instrument for repair to Antec or its repre-
sentatives. When shipped to Antec every instrument must be accompa-
nied with a decontamination form which should be completely filled in and
signed by the customer. Without this decontamination form the instrument
will not be processed by Antec (either repaired or disposed).
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CAUTION

WARNNG

Waste disposal

Perform periodic leak checks on LC tubing and connections. Do not close
or block the drain in the oven compartment. Do not allow flammable and/or
toxic solvents to accumulate. Follow a regulated, approved waste

Disposal program. Never dispose of flammable and/ toxic solvents through
the municipal sewage system.

Using the ET 210 eluent tray in other ways than indicated in the manual
may result in erratic or unsafe operation.
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CHAPTER 1

Introduction

Congratulations on your purchase of the ET 210 " gluent tray. The ET
210 eluent tray enables you to blanket all your LC mobile phases with an
inert gas atmosphere (Nitrogen, Helium) in an user-friendly and easy way.
An environment of inert gas will prevent diffusion of air into the mobile
phase and will keep it free of CO2 and Oz. Especially in carbohydrate anal-
ysis using Anion Exchange Chromatography (HPAEC) based on separa-
tion with strong alkaline eluents, dissolved CO:z can be problematic. Under
these circumstances (pH > 12), COs? ions can be easily formed in the mo-
bile phase. These COs% ions bind strongly to the anion exchange groups
on the stationary phase and interferes with carbohydrate retention, causing
shortened retention times, decrease in column selectivity and loss in reso-
lution. Therefore, keeping the mobile phase free of carbonate is one of the
key factors towards reproducible carbohydrate analyses via Anion-Ex-
change Chromatography. The ET 210 is the perfect choice to keep your

mobile phase ‘carbonate-free’!
e ( "o

Fig. 1. The ET 210 Inert eluent tray with two mobile phase bottles con-
nected (binary gradient system). The mobile phase bottle assemblies (pn
180.0205) are not part of the ET 210 and sold separately.
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Four channels: The ET 210 has four inert gas outlets on the top-front side
of the tray, facilitating up to 4 mobile phase bottles, which can be inde-
pendently kept under inert gas atmosphere. Enabling isocratic up to qua-
ternary gradient elution with carbonate-free mobile phases.

Not enough? The ET 210 tray has space for up to 6 mobile phase bottles
of 2 L. By using the optional Y’ shaped dual channel gas line (pn
250.1694) the capacity can be increased to 6 bottles under inert atmos-
phere.

Easy connect: The gas outlets and gas lines are equipped with valved
quick-disconnect fittings. These easy and hassle-free fittings allow you to
quickly connect and disconnect your gas lines. Simply press the stainless
steel thumb latch to disconnect the fittings and the gas flow is immediately
stopped in both directions by means of the integrated spring-loaded
valves. An audible click lets you know the coupling is secure when con-
necting.

Simple operation: A factory preset pressure regulator integrated into the
ET 210, will keep the inert gas at the outlets always at the right pressure.
So no gas pressure adjustments need to be performed by the user making
the instrument simple to operate.

Blanketing & sparging: Besides inert gas blanketing during LC separa-
tion the ET 210 can also be used in inert gas sparging mode during the
preparation of mobile phases. For that purpose, the ET 210 is equipped
with a flow control valve for precise adjustment of the gas flow rate, ena-
bling controlled sparging. A dedicated ET 210 gas sparging line (pn
250.1696) is supplied for easy sparging of the mobile phase bottles. Just
click the gas sparging line on the mobile phase line of the bottle using the
quick-disconnect fittings, open the two-way stop cock on the bottle (vent-
ing) and start sparging.

This manual covers the installation, set-up and operation of the ET 210
eluent tray only. Detailed operation instructions for other peripheral LC
equipment and parts such as flow cells, pumps, auto samplers, valves,
column heaters etc. are described in the manuals shipped with this
instrumentation.
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Instrument description

ET 210 - Front side

Description # Description

Solvent tray 7 Manometer (0 — 15 psi)
Instrument housing
Inert gas outlets (4x)
Flow regulator valve
Tubing guides

Front cover

O OB WN 2 H®
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ET 210 - Front side (cover removed)

Description # Description
Leakage drain

Tubing guides
Gas line to manometer

A WON 2 H®

Removable front cover*

The front cover can be partly removed from the housing to feed tubing
through the tubing guides. Note that the front cover is still connected via
the gas line to the manometer. Do not disconnect the manometer from the
gas line.
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ET 210 — Rear side

Description

#

Description

Inert gas inlet

W N~ H®

Leakage drain
Warning label with P rating
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CHAPTER 2
Installation
Storage requirements

The ET 210 eluent tray is shipped in a shipping box to your facility with the
following dimensions:

Equipment Dimensions storage box*
ET 210 eluenttray 67 (D) x 52 (W) x 33 (H) cm (26.4 x 20.5 x 13.0 in)

*) When the ET 210 eluent tray is shipped as a part of the ALEXYS LC-EC system
it will be packed together with a P 6.1L pump in a shipping box

The total weight of the instrument with packaging material is 6,3 kg (13.9
Ibs). Make sure to have sufficient space to store the packed instrument un-
der the following storage conditions:

Parameter Requirement
Storage temperature -25 to +50 °C (-13 to +122°F)
Storage humidity Max humidity 85%, non-condensing

Site Preparation Requirements

It is evident that (for as far it is not specified in this document) the
installation site must comply with all applicable local laws and
regulations with mechanical installations, building safety, and use of
potentially hazardous materials/chemical and disposal thereof, etc.

For a successful onsite installation of the instrument, please arrange the
following requirements at your location in advance:
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CAUTION

Laboratory requirements

Table I. Environmental specifications

Parameter Requirement
Operating temperature 10 - 35 °C (50 — 95°F)
Operating humidity 20 — 80%, non-condensing

Do not place the instrument next to heating or cooling pipes or expose
the instrument to direct sun light or expose it to air drafts (AC system /
open windows).

Requirements for the laboratory bench on which the instrument will be in-
stalled:

e Stabile, clean, flat and vibration-free surface.

¢ Enough mechanical strength to hold at least the weight of an
complete (U) HPLC system including ET 210 eluent tray.

e An ET 210 eluent tray without bottles weights 3.8 kg (8.4 Ibs.). A
full-dressed ET 210 eluent tray with 6 filled mobile phase bottles
may weigh up to 15 kg or more.

e An ET 210 eluent tray itself has the following dimensions 54 (D) x
37 (W) x 11 (H)cm = 21.3" (D) x 14.6” (W) x 4.3” (H). Take into
account 15 cm of clearage on the back side, that additional space
is required to connect the inert gas supply line. The ET 210 with 2
L mobile phase bottles placed in the tray will be 45 cm (17.7 Ibs.)
high.

Inert gas

Arrange a Nitrogen or Helium source of sufficient purity (Helium 5.0 or Ni-
trogen 99.999%). The gas source should be regulated to 1 — 5 bar (15 —
73 psi). The ET 210 is delivered with a 3 meter polyurethane (PU, shore
95A) gas inlet line which needs to be connected to the gas source. There-
fore, make sure that the gas source is located within 3 meters from the ET
210. The tubing has an ID of 3/32” (2.4 mm) and outer diameter of 5/32”
(4 mm). The tubing can be connected to the gas regulator using the ‘R 1/4
male to 4 mm push-in tubing connector’ (pn. 250.1688), which is standard
provided as an accessory This connector has an R1/4 male thread. Please
make sure to arrange an alternative if the regulator has a different thread
type.
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WARKNG

Make sure to arrange a suitable alternative connector/converter
available if needed.

Operating above the rated maximum input pressure might lead
to erratic operation or degradation of performance of the device.
The max pressure of the inert gas inlet line is rated 14.5 bar (210
psi) at 25°C (77°F). Above that pressure the tubing may rupture
which may lead to damage or injury.

At higher ambient temperatures, the max pressure rating of the PU tubing
will be significantly degraded. For example at 65°C (149°F) Pmax is de-
clined to 5.9 bar (85 psi). Therefore, do not use the device in ambient con-
ditions exceeding 35°C (95°F).

Chemicals

Mobile phase and flush/storage solutions must be clean as it is in direct
contact with the working electrode of the electrochemical reactor cell. High
purity chemicals including water is a prerequisite: all chemicals should be
electrochemically clean, HPLC grade or better. For water used for the
preparation of mobile phases a water purification apparatus is advised,
which is able to supply high purity deionized water with resistivity of >18
MOhm.cm and low TOC level (<10 ppb). For reference, in the table on the
next page the chemicals used in the laboratory of Antec Scientific are
listed for method development in carbohydrate analysis.
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Table 2. Brands and purities of chemicals used for application development at Antec Scien-

tific.

Component Purity Brand Order no Mw kg/L

Sodium hydroxide*

Sodium hydroxide Pro analvse. car-

(NaOH), approx. 50% in yse, Boom 80011912 40.00 | D:1.57
bonate free

water

Sodium Hydroxide Solu- - . - )

tion (50% wiw/Certified) Certified grade Fisher Scientific =~ SS254500 40.00 @ D:1.56

Sodium hydroxide solu- . . .

tion, 50-52% Eluent for IC Sigma Aldrich 72064 40.00 D:1.53

Potassium hydroxide*

Potassium hydroxide

(KOH), 45% wiv in water | I--C grade, car- Fisher Scientific 15670680 56.105 D:1.45
bonate free

(13.5 M)

Sodium Acetate

Sodium acetate trihydrate = HPLC grade for EC . -

(CH300Na.3H20) detection Fisher Scientific =~ S/2052/50 136.08

Sodium acetate trihydrate = >=99%, BP, Ph.Eur . D

(CH300Na.3H20) grade Fisher Scientific =~ S/2000/60 136.08

Sodium acetate trihydrate

(CHsOONa.3H,0) HPLC grade Baker 0393 136.08

Acetonitrile HPLC grade Acros 268270025 41.05 | 0.79

Water TOC <10 ppb and deionized, resistivity >18 MOhm-cm (Barnstead Easy pure

I

* The contents of hydroxide in commercial hydroxide solutions specified on
the bottles are always by approximation. Always use the actual contents of
hydroxide as stated in the certificate of analysis to calculate the amount of
solution needed to make mobile phases. The certificate of analysis may be
delivered with the bottle or can be requested/downloaded from the manu-

facturer (web site).
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Unpacking

Inspect the transport box for possible damage as it arrives. Immediately in-
form the transport company in case of damage, otherwise she may not ac-
cept any responsibility. Keep the transport box as it is designed for opti-
mum protection during transport and it may be needed again. Carefully un-
pack the system and inspect it for completeness and for possible damage.
Contact your supplier in case of damage or if not all marked items on the
checklist are included. Prior to shipment, the tray has been thoroughly in-
spected and tested to meet the highest possible standards. The results of
all tests are included.

See check list below for reference:

(1) Delivery is in accordance with order
(2) Delivery is undamaged

(3) All items on checklist(s) are included
(4) Certificates of performance

(5) User manual is included on USB stick

OO0O0O0O0

To unpack the ET210 Eluent tray, lift it from its box by both hands (Fig. 2).
Never lift the tray holding it at its front panel, always at the sides.

“B; Lift here

Fig. 2. Lift instructions ET 210 Eluent tray.
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Place the ET210 on top of the stack of ALEXYS HPLC instruments. Take
care that the instrument feet are resting in the notches of the top panel of
the instrument below it (either a P6.1L pump or AS6.1L autosampler.

P 6.1L t T =

Gantec
T .

AS 6.1L

Fig. 3. ALEXYS HPLC system stack with ET 210 on top.

Make sure to connect the leak management system of the ALEXYS (U)
HPLC system, consisting of a funnel together with drain tubing (black ar-
row in picture above). These parts are delivered with the P6.1L pump and
AS6.1L autosampler. Please refer to the user manuals of these instru-
ments for detailed installation instructions. The funnel of the instrument be-
low the ET 210 is positioned under the drain outlet from the eluent tray. In
the event of a leakage of one of the bottles in the eluent tray, all liquid will
be channeled into a waste container.

The mobile phase and wash bottle lines can be fixed through the tubing
guide of the ET 210. To do so, gently remove the front panel and guide the
tubing through as indicated by the green arrow in the picture above. Note
that the front cover is still connected via the gas line to the manometer. Do
not disconnect the manometer from the gas line.
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Gas inlet connection

Connect the PU tubing (pn 250.1692 ET 210 gas inlet tubing, 3m) to sup-
ply the inert gas into the ET 210. The inert gas inlet connector is located at
the rear panel on the right side. To connect the tubing, press the outer ring
of the push-in connector with your fingers and simultaneously push the
tubing as deep as possible in the opening in the center of the connector,
see Figure 4. To remove the tubing, press the ring and pull the tubing to
release.

Before disconnecting the PU tubing from the gas inlet of the ET 210,
always check if the tubing is connected to a gas source, and if so, make
sure the gas source is closed.

CAUTICN

29

-

Fig. 4. To fix the gas inlet line: press the ring (black arrow), insert the tub-
ing as far as possible (green arrow), and then release the ring. The tubing
will now be fixed with a gas tight connection.

Make sure the source gas pressure is down-regulated to 1 — 5 bar (15 - 73
psi) and slowly open the gas source. The ET 210 will now be pressurized
and ready for use.

Operating above the rated maximum input pressure might lead to er-
ratic operation or degradation of performance of the device. The max
pressure of the gas inlet line is rated 14.5 bar (210 psi) at 25°C (77°F).
Above that pressure the tubing may rupture which may lead to dam-
age or injury.

WARRMG
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CHAPTER 3

Operating instruction

Precautions

e

TOXIC HAZARD

WARNING

Before operating this device with mobile phase bottles, pay attention to the
following points and take the following precautions:

Use proper eye and skin protection when working with solvents. The
solvents used may be flammable, toxic or corrosive. Organic sol-
vents are toxic above a certain concentration. Ensure that work areas
are always well-ventilated! Use of open fire in the vicinity of this sys-
tem must be strictly prohibited. Do not install the system in the same
room with any other equipment that emits or could potentially emit
sparks. Wear protective gloves, safety glasses and other relevant
protective clothing when working on the device!

Use the instrument only in combination with manufacturer supplied plastic
polypropylene copolymer (PCCO) bottles.

Only use the manufacturer-supplied plastic PPCO bottles (see Table ) in
combination with the ET 210 eluent tray. These bottle assemblies are
specifically intended for the purpose of inert gas (Nitrogen or Helium)
pressurization of the head space above the mobile phase. Before use,
always check if the bottles are undamaged. Never apply gas pressure
on damaged or scratched bottles. The bottles may never be operated at
pressures higher than 1.0 bar / 15 psi. Higher pressures might cause
the bottle to explode.

Inert gasses, especially Helium, are expensive. To reduce the risk of losing
Helium in the atmosphere by leakage:

e Make sure that all connections of gas lines, bottle & cap, fittings on
the cap are closed gas-tight before use of the system.

e Use alow gas flow rate setting for gas blanketing.

e There are convenient portable gas leak detector available (for ex-
ample the GL sciences LD239 Gas Leak Detector) to check for
leaks.
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Mobile phase bottles

The manufacturer-supplied plastic PPCO bottle assembly (see Table 5 for
all variants) consists of parts listed below. Before using the bottles with the
device please identify the parts and understand their function.

o

_e
_e

e_
L o

)

5° o

Fig. 5. PPCO bottle assembly (see Table 5 for versions).

Description Description

#
PPCO bottle 7 Quick connector mobile phase line
B53 cap with 3x ¥4-28 ports 8 Inert gas supply line
2-way stopcock 9 Quick connector inert gas line
Y4-28 PP plug 10 PEEK inlet filter (inside bottle)
Mobile phase line
1/8” OD tubing Luer connector

o O WN ] H®

Below the functionality is explained of some of the parts:
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# Functionality

2 A cap with B53 thread and a Teflon inlay with 3x 1/4-28 ports for a
gas-tight closure of the mobile phase bottle. Two of the ports are
used for the inert gas and mobile phase line. The third port is
closed using a PP plug (4), or used for the 2"¢ mobile phase line in
case of a 2-ch bottle version.

3  The 2-way stopcock can be used to close the inert gas line in case
you want to store the mobile phase under inert atmosphere outside
of the ET 210 eluent tray. Simply (a) close the stopcock, (b) remove
the gas line from the ET 210 by disconnecting the quick connector
(9) and (c) disconnect the gas line from the stopcock by
disconnecting the gas line from the Luer connector (6).

4  The PP plug is normally closed during operation but can be opened
to vent out air or inert gas from the head space of the bottle .

7  Grey ‘quick-connect’ valved socket (PP) to make a leak-free/no
spillage connection to the low-pressure mobile phase inlet line of the
pump. At disconnection, the valved socket will automatically close,
and stop the flow of mobile phase.

9 White ‘quick-connect’ valved plug (Acetal) to make a leak-free and

gas tight connection to the inert gas line to the mobile phase bottle.
At disconnection, the valved socket will automatically close, and stop
the flow of inert gas.

10 PEEK inlet filter, 2 um to prevent particulates from entering the LC
system. When the filter is blocked, it can be replaced by manually
pulling it off the inlet line, and push on a new filter.

For guidelines for the preparation of eluents for anion-exchange chroma-
tography, see next chapter.

Inert gas outlets

The ET 210 is equipped with 4 inert gas outlet sockets, marked A — D, lo-
cated at the top panel on the front left side. These white valved sockets
are automatically closed when there are no gas lines connected.

To connect a gas line to the ET 210 follow the procedure below. Before
connecting make sure that the gas line on the other side is closed (stop-
cock closed).

1. Engage the plug into the socket (see Fig. 6, green arrow)

2. Press the latch on the socket (black arrow) with your finger to un-
lock the socket.

3. Push the plug into the socket until you hear an audible click of the
metal retaining clip of the socket falling into the groove of the plug.
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Fig. 6. Connecting a gas line to an ET 210 gas outlet. Left: plug engaging
the ET 210 socket. Right: socket with gas line connected.

Manometer

The manometer is located on the front panel of the ET 210 and displays
the actual gas pressure of the ET 210 gas outlets in psi and bar.

\_VV

Fig. 7. ET 210 manometer: scale in PSI (0 — 15 psi) and bar (0 — 1 bar).
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The maximum gas output pressure of the ET 210 is 0.4 bar / 6 psi. The
typical output pressure may range between 0.1 — 0.4 bar ( 1.5 - 6 psi) inert
gas pressure, depending on the gas inlet pressure of the source. It might
happen that at start-up, when opening the gas source, the manometer will
show some slightly higher pressure than 0.4 bar. This ‘overshoot’ is due to
the instantaneous pressurization of the ET 210 in a closed state, the pres-
sure will quicky stabilize to the typical values when the gas outlets are
used.

Gas flow regulator

The valve for the regulation of the gas flow is located on the top panel at
the front right side.

VALVE

Fig. 8. Gas flow adjustment knob on top of the ET 210, with locking ring
highlighted by a black arrow.

The flow regulator is pre-set at factory to a low gas flow rate suitable for in-
ert gas blanketing. The flow rate can be adjusted by means of the blue ad-
justment knob: turning the knob counter-clockwise will increase the flow
rate, and turning it clock wise will decrease the gas flow rate. The flow reg-
ulator has a locking nut (indicated with the black arrow). The locking nut
can be used to set/fix the flow rate for inert gas blanketing. This is conven-
ient when alternating between sparging during mobile phase preparation
and blanketing during LC analysis. During inert gas sparging, a higher flow
rate is used compared to blanketing. After mobile phase preparation, the
gas flow rate can then be easily adjusted back to the preset for blanketing.
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CHAPTER 4

Mobile phase preparation

In this chapter the procedure is described for the preparation of carbonate
-free mobile phase for anion-exchange chromatography. This is the proce-
dure we at Antec Scientific advise and use in our laboratory. As an exam-

ple, the preparation of a CO2-free sodium hydroxide mobile phase, with an
arbitrary concentration of NaOH is described in the next paragraphs.

Apply inert gas blanketing to all bottles with eluents (also the bottle
with DI water!) that will be used for the analysis of carbohydrates. This
is one of the key factors towards reproducible and sensitive
carbohydrate analysis.

Requirements & precautions
For the preparation of the mobile phase the following parts are needed:

e ET 210 eluent tray (pn 192.0050), installed and ready

e PPCO bottle assemblies (see Table 5 for versions)

e Chemicals and solvents (DI water, carbonate-free 50 w% NaOH
solution), see table 1 in chapter 2

e Magnetic stirring device and stirrer bar

e Gas sparging line (pn 250.1696) from the ET 210 accessory kit

e Protective gear (safety glasses, lab coat, nitril gloves etc.)

e General laboratory tools for the handling of chemicals and sol-
vents like pipettes with plastic tips, flasks, graduated cylinders etc.
Make sure these tools are clean.

Use proper eye and skin protection when working with solvents and
chemicals. The solvents used may be flammable, toxic or corrosive.
Ensure that work areas are always well-ventilated! Wear protective
gloves, safety glasses and other relevant protective clothing when
WARNNG preparing mobile phases.
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Do not bring NaOH solutions in contact with any glass during preparation
of the mobile phase. NaOH is a strong etching agent, and it will react with
glass, resulting in the release of silicates and borates, which can have a
detrimental effect on the anion-exchange separations. It is well known that
the presence of borate in eluents can cause a significant loss of peak effi-
ciency (tailing), especially for mannose, fructose, and reduced monosac-
charides.

Only prepare a NaOH mobile phase using a 50% w/w carbonate-free
NaOH stock solution (commercially available and provided in plastic con-
tainers). Commercially available NaOH pellets are not acceptable for elu-
ent preparation, because they are always covered with a thin layer of ad-
sorbed sodium carbonate (from being in contact with air). Furthermore,
commercial 1 mol/L NaOH solutions (and other less concentrated NaOH
solutions) are also not advised for the preparation of mobile phases. Such
solutions also contain high concentrations of carbonate ions.

Take care when handling the 50% NaOH stock solution to avoid trapping
of carbonate. Do not shake the bottle. Pipette from the middle of the NaOH
solution if possible (depending on your pipette length). Any carbon dioxide
present in the solution will precipitate as sodium carbonate and sink to the
bottom of the flask, leaving the top part of the solution virtually carbonate
free. Do not use the last quarter of the bottle content, because it might
contain carbonate. Always use clean and if possible sterile plastic (sero-
logical) pipettes or pipette tips.

Preparation

Reproducible analysis depends on preparing the mobile phase always in
the same way, and as quickly as possible to shorten the moments where
the NaOH is exposed to air (and COz2). For concentrations higher than 100
mM NaOH, the procedure is less critical and therefore it can be done in a
much quicker way, which is described after the full procedure.

How to prepare NaOH solution with concentration below 100 mM

For the preparation of mobile phase, execute the steps below:

1. Take a clean and empty PPCO bottle assembly. In case the bottle
is new, it is advised to first sanitize/rinse the bottle with a 2 mol/L
NaOH solution, followed by rinsing with DI water.

2. Disconnect the red gas outlet line from the 2-way stop cock on the
bottle.

3. Tap water from the purification system in a clean plastic measur-
ing cylinder, while minimizing the amount of mixing with air (no
splashing). Gently poor the required volume of water into the bot-
tle.
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4. Add a clean magnetic stirrer bar and cap the bottle. Make sure the
stop cock is open.

5. Degas the bottle with DI water for 15 minutes in an ultrasonic bath.

6. Close the stop cock, and transfer the bottle onto a magnetic stir-
ring device next to the ET 210 eluent tray. See Fig 9.

“8

Aa\

Fig. 9. Set-up for mobile phase preparation using inert gas sparging.

7. Connect the white plug of the gas sparging line (pn 250.1696) to
one of the outlet sockets of the ET 210, and connect the grey plug
to the grey socket of the mobile phase line.

8. Open the 2-way stopcock.

9. Adjust the flow regulator valve (turn counter clockwise) to a level
where a reasonable flow of inert gas bubbles is sparging through
the DI water.

10. Switch on the magnetic stirrer to gently stir the solution without the
formation of a vortex. Avoid vigorous stirring because it might in-
troduce air.

11. Sparge the solution under gentle stirring for 15 minutes to saturate
the water with inert gas and to remove the residual air from the
headspace.

12. Stop the stirring but keep the sparging on during the next steps.

13. Gently loosen the bottle cap but don’t remove it completely (let the
cap rest on the bottle opening).
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14. Pipette the appropriate amount of 50% NaOH solution following
the procedure described in the precautions.

15. Lift the cap a bit and dispense the amount of 50% NaOH solution
from the pipette into the water while immersing the pipette tip in
the water.

16. Close the bottle cap and start stirring again.

17. Let the solution stir and sparge for another 10 -15 minutes.

18. Close the 2-way stopcock.

19. Reduce the gas flow rate to the gas blanketing level by turning the
blue adjustment knob clock-wise until it is blocked by the blocking
nut.

20. Remove the gas sparging line (pn 250.1696): first unplug the white
plug from the ET 210 outlet socket and then disconnect the grey
plug from the mobile phase line.

When using nitrogen (instead of helium) for sparging, shortly sonicate
the bottle with solution for 5 minutes again to remove excess nitrogen
gas that has dissolved during sparging. Otherwise, outgassing will
result in visible bubbles in the inlet lines and subsequent problems with
pressure stability.

21. Place the bottle in the ET 210 eluent tray.

22. Connect the red gas outlet line to one of the ET 210 outlet sockets
and purge out the remaining air for a few seconds. Tip: submerg-
ing the open end in a small beaker with clean water helps to see
the gas flow rate.

23. Connect the open end of the red gas outlet line to the stopcock on
the bottle.

24. Open the stopcock to pressurize the head space.

You are now ready to connect the solution to the degasser, and
prime/purge the inlet line.

How to prepare NaOH solution with concentrations of 100 mM and up

A fast procedure that has shown to give reproducible results, by combining
a reduced time of open air contact with a small headspace volume:

1. Take a clean and empty PPCO bottle assembly. In case the bottle
is new, it is advised to first sanitize/rinse the bottle with a 2 mol/L
NaOH solution, followed by rinsing with DI water.

2. Tap water from the purification system in a clean plastic measur-
ing cylinder, while minimizing the amount of mixing with air (no
splashing). Gently poor the water into the bottle and prevent
splashing. When using a 2 L bottle, fill it with 1.8L water so that
there is just enough space to add the required volume of NaOH
solution.

3. Add a clean magnetic stirrer bar.
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10.

1.

Pipette the appropriate amount of 50% NaOH solution following
the procedure described in the precautions.

Dispense the amount of 50% NaOH solution into the water.

Close the bottle with the cap and close the stop-cock

Place the bottle on a magnetic stir plate and gently stir the solution
for 2 minutes; prevent the formation of a vortex.

Transfer the bottle to the ET 210 eluent tray.

Connect the red gas outlet line to one of the ET 210 outlet sockets
and purge out the remaining air for a few seconds.

Connect the open end of the red gas outlet line to the stopcock on
the bottle.

Open the stopcock to pressurize the head space.

You are now ready to connect the solution to the degasser, and
prime/purge the inlet line.

How to prepare mixtures of sodium acetate and NaOH solution

The correct order of adding the chemicals is of utmost importance when
preparing NaOH/NaAc mixtures. Always start with the addition of NaAc in
the water. Shortly stir to dissolve and then add NaOH according the steps
in the previous paragraph.

When preparing in the wrong order (first NaOH addition), there will be un-
necessary time for the solution to get in contact with air (and carbonate for-
mation) while the NaAc is being added.

Prime and purge

Connect the socket of the eluent line (bottle) to the plug of the mo-
bile phase inlet line (other end goes to the degasser).

The open end can be used to connect to a syringe and manually
draw solution through the line.

When the lines are free of air, purge the pump with carbonate-free
mobile phase.

You are now ready to start your analysis.
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CHAPTER 5

Maintenance & Shutdown

Maintenance

WARKMNG

CAUTION

In this paragraph all maintenance is described that can be performed by
the end-user. All other maintenance & service procedures may only be
performed by authorized service engineers.

Periodic check for gas and eluent leakages

Perform leak checks on LC tubing, gas tubing and its connections on a
daily basis. We also recommend keeping a daily log of the inert gas bottle
pressure.

Check if the drain on the bottom of the eluent tray is not blocked or closed.
Do not allow flammable and/or toxic solvents to accumulate. Follow a reg-
ulated, approved waste disposal program. Empty and clean waste con-
tainer regularly. Never dispose of such products through the municipal
sewage system.

Check daily that the mobile phase bottles contain enough mobile phase for
the number of analysis planned to be executed.

Check the mobile phase bottles regularly for damage or other irregularities.
Replace damaged or scratched bottles and caps immediately: never
pressurize them when such damage is visible.

Cleaning

In general, the ET 210 eluent tray does not need much maintenance. The
outside of the ET 210 may be cleaned with a non-aggressive cleaning lig-
uid.

Do not use any organic solvents to clean the exterior of the eluent tray,
because this may lead to damage of the paint layer.

In case of leakage in the eluent tray (tubing, connectors, bottles etc.) re-
move the spilled mobile phase or other solutions as soon as possible be-
cause this may damage the paint layer, or result in the deposition of salt
crusts (in case of buffered mobile phases): salt crusts can block the drain
in the bottom of the eluent tray. Remove any dust/dirt from the gas outlet
sockets and gas flow regulator valve.
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Periodic check gas tightness of ET210

Regularly check the leak tightness of the ET210, or in case a leak is sus-
pected (abnormal gas consumption). To check the leak tightness perform
the following steps:

Disconnect all red gas lines (pn 250.1694 or 250.1695) from the
ET210 gas outlets (A-D).

Write down the pressure reading on the manometer on the front
side of the instrument (figure 7).

Keep the inlet gas line (pn 250.1692) on the backside of the de-
vice connected to the gas inlet (see fig 4), and close the valve of
the laboratory gas supply to stop the flow of gas.

Wait for 15 minutes and compare the pressure reading on the ma-
nometer with the one written down.

In case the pressure reading is stabile the device is OK.

In case of a loss in pressure go the chapter 7 (the troubleshooting section)
to get directions to solve the problem.

Shutting down the Instrument

There are a couple of steps to take to prepare the eluent tray for storage
when not in use for a longer period of time. Perform the following proce-

Disconnect all gas outlet gas lines from the ET 210

Disconnect all mobile phase lines from the bottles.

Clean (with DI water), dry and store the mobile phase bottles for
future use.

Close the inert gas source in the laboratory.

Remove the inlet tubing from the rear panel of the instrument

To depressurize the ET 210, just connect an open gas outlet line
to one of the outlet sockets. Remove it again when done.

Clean and dry the ET 210 eluent tray.

The ET 210 is now ready for storage.
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CHAPTER 6

Specifications ET 210 eluent tray

General

Operating temperature
Operating humidity
Storage temperature
Storage humidity
Dimensions

Weight

Format

Capacity

Intended use
Suitable gas source

10 - 35°C (50 — 95°F), indoor use only
20 - 80% RH, non-condensing
—25-+50°C (-13 to +122°F),

Max. RH 85%, non-condensing

54 (D) x 37 (W)x 11 cm (H) =

21.3" (D) x 14.6” (W) x 4.3” (H)

3.8 kg (8.4 Ibs.)

Stackable on P6.1L or AS 6.1L

4x 2L PPCO eluent bottle

Eluent pressurization & sparging system
Nitrogen 5.0 or Helium 5.0 (purity > 99.999%)

Pneumatics

Operating pressure range
Max. pressure

Inlet
Connector 4 mm push-in connector
Inlet tubing 3/32" ID x 5/32" OD Polyurethane 95A shore

1-5bar (15- 73 psi)
5 bar/73 psi (from laboratory inert gas source)

Outlet

Connectors (4 channels)
Outlet tubing

Operating pressure range

Max. pressure
Flow rate

Pressure gauge

Safety

4x valved ‘quick connect’ socket for 1/8" tubing
1/16" ID x 1/8" OD Polyurethane 85A shore

(to mobile phase bottles)

0.2 - 0.4 bar (3 - 6 psi),

depending on inlet pressure

0.4 bar/6 psi

Adjustable using manual flow regulator valve

0-15 psi, ANSI Grade B Accuracy, Scale: Dual
(Ib/sq. inch - bar - x 100 kpa)

Pressure relief valve,

cracking pressure 1.0 bar/15 psi
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CHAPTER 7

Troubleshooting

Even though great care was taken in the design of the ET 210 eluent tray,
problems may occur during operation of the instrument. The information in
this chapter may help you to identify the source of the problems and gives

advice on how to solve it.

In the next sections some possible problems are described. In the event
that the problem cannot be solved after following the instructions in this
troubleshooting section, contact your local supplier for advise and repair.
In any case do not perform any repair on the internal parts of the instru-

ment yourself.

No pressure reading on manometer

Possible cause

Remedy

Inert gas source closed

No inlet tubing connected or
tubing damaged/ruptured
Defect manometer

Internal leakage of tubing,
connections or parts in the
device

Check if valve/regulator of the laboratory
inert gas supply is open
Insert tubing or replace tubing

Call for service to replace manometer
Switch off the inert gas source
immediately and call for service

No gas flow from outlets

Possible cause

Remedy

Flow regulator valve closed
No gas outlet lines connected
Valve of outlet socket
closed/blocked

Valve of plug on gas outlet gas
line closed/blocked

2-way stopcock closed

Open flow regulator valve

Connect gas lines

Try to re-connect plug of gas outlet
lines again. If this does not work, call
for service to replace outlet socket(s)
of ET 210

Try to re-connect plug of outlet gas
lines again. If this does not work,
replace the valved plug on the gas
outlet line

Open stopcock connected to the gas
outlet line
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Significant loss of inert gas overnight

Possible cause Remedy

Internal leakage of tubing, Switch off gas source immediately and call for
connections or parts inside service

the device

Leakage over the outlet Replace worn-out O-ring on the ‘quick connect’
connector plug.

Ruptured/damaged gas Replace the gas outlet line

outlet lines

Leaking bottle and gas line Close cap and connections thoroughly, until a
connections gas-tight closure is established, if necessary

replace faulty parts.

Pressure relief valve open

Possible cause Remedy
Defect pressure regulator  Switch off inert gas source immediately and call
for service

In the case the instrument has to be shipped back to the manufacturer for
repair, contact us to arrange an (a) Return to Manufacturer Authorization
(RMA) number, and (b) decontamination form, which should be completely
filled in and signed by the customer. Without this decontamination form the
instrument will not be processed by Antec (either repaired or disposed of).
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CHAPTER 8

Eluent tray accessories

ET 210 accessory kit

The ET 210 eluent tray is shipped together with a number of parts. The
listing in Table below may not be complete, see check list of delivery for
complete listing.

Table 3.Accessory kit (pn 192.0200) ET 210 eluent tray.

Part number Description

250.1688 R 1/4 male to 4 mm push-in tubing connector’
250.1690 Tubing marker set A - D, 1/8" OD tubing
250.1692 ET 210 gas inlet tubing, 3m

250.1696 ET 210 gas sparging line

Optional accessories and spare parts for the ET210

The following optional accessories / spare parts are available for the ET
210.

Table 4. ET 210 optional accessories & parts.

Part number Description
250.1694 ET 210 dual channel gas line
250.1695 ET 210 single channel gas line

Pressure resistant bottles and parts

Different sizes of bottles with one or two eluent inlet lines are available for
use with the eluent tray, see Table 5 for all assembly versions. All the
listed bottles are resistant to solutions with high pH, and pressure re-
sistant. The bottle assemblies are complete with a dedicated cap and tubing
to connect with the ET 210 eluent tray, ready for use.
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Table 5. PPCO bottle assemblies for use with the ET210.

Part number

Description

184.0207
184.0212
184.0214
184.0216
184.0218

PPCO bottle, 2 L, without B53 cap

PPCO bottle assembly, 2L, inert gas + filter
PPCO bottle assembly, 2L, 2-ch, inert gas + filter
PPCO bottle assembly, 4L, inert gas + filter
PPCO bottle assembly, 4L, 2-ch, inert gas + filter

Fig. 10. Example of a 2L PPCO bottle assembly, including cap, tubing as-
sembly and inlet filter (inside the bottle).

Table 6. PPCO bottle assembly parts.

Part number

Description

184.0206
184.0207
250.1691
250.1693A
250.1697
250.1698
250.1699
250.1704

B53 cap with 3x 1/4-28 ports

PPCO bottle, 2 L, without B53 cap

Plug 2-28, PP

MP tubing assembly for B53 cap + filter (no cap)
Adapter, Luer female to 4-28 male, PP

2-way stopcock, Luer thread, Kynar

1/8" tubing connector, Female Luer, PP

PEEK filter for 1/8” MP inlet, 2um




