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f‘( 191 de gazxoll) LOT 1: Triple Stage Quadrupole GCMS

Specifications:

Mass range should be between 1.2 to 1100 u with unit mass resolution

System should feature as optional the ability to remove and change/clean the entire ion
source without venting the system, and the system should be ready for operation directly
after placing the ion source. The feature should be upgraded locally and not at factory
site.

System should feature as optional the ability to change the GC column quickly without
the need to vent the system

Standard ionization mode supplied should be Electron Impact ionization (EI).

The EI source should be inert, non-coated. Stainless steel EI sources are strictly not
acceptable.

Ion source should include ion volume, repeller, source lenses, RF lens and dual
filaments in all ionization modes, programmable to 350 ° C

User should be able to switch from one filament to another in one software button click,
no hardware interference is acceptable

The performance and intensity of the second filament should be equivalent to first one

System can be also supplied with positive and negative Chemical Ionization (CI) ion
source (optional)

System should have dual-stage turbo molecular pump. Diffusion pumps are strictly not
acceptable

Pumping capacity should be over 300 L/s. Lower capacity is strictly not acceptable.

MS Modes must include: Full scan (FS), SIM and FS/SIM simultaneous within sample
injection, timed acquisition (t-SIM), and FS/t-SIM

SIM methods should be able to be exported from other sources and to be translated to
the GCMSMS system method. Those SIM methods should run immediately on the
system or through the automated SRM to translate the SIM information into a powerful
SRM method.

MS/MS modes must include:

- Multiple/Selected Reaction Monitoring (MRM/SRM), timed acquisition (t-SRM),
combined SRM/FS, combined t-SRM/FS, product ion scan, precursor ion scan,
neutral loss scan .

- Must feature the ability to convert timed acquisition method (t-SIM/t-SRM) into
general mode (segmented) method

Mass analyzer should include:
- Heated, off-axis dual curved ion guide for drastic noise reduction
- Solid homogeneous non-coated, maintenance-free Quadrupole rods

Quadrupole scanning should be up to 20,000 u/s

Mass resolution must feature:

- Automatic tuning down to 0.4 u and lower

- Selectable SRM resolution settings in method at autotune values 0.7, 1.5u and 2.5 u
or custom tune from 0.7 -1.5 u

Detector must have off-axis 10 kV dynode, discrete dynode multiplier and electrometer
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Linear range must be above 107 (from 0 to 110 pA)

Mass stability should be better than 0.1 u/48hours/ AT <2 K

Electron energy should be adjustable from 0 eV up to 150 eV depending on ion source
type

Collision energy should be between 0 eV and 60 eV

Scanning capabilities:

- System should be able to acquire more than 97 scans/s in FS when scanning over a
range of 125 u

- Should feature 0.5 ms minimum SRM dwell times

- Should have up to 800 SRM transitions/s or better

System should have mechanical rotary vane 3.3 m*/h oil pump

Emission current should be up to 350 pA

Transfer line temperature should reach up to 400 °C

Instrument detection limit should be below 0.3 fg for 1 ug of OFN

Standard installation specifications (He as carrier gas)

- 1#L of 100 fg/ttL octafluoronaphthalene (OFN) should produce the following
minimum signal-to-noise for the transition from m/z 272 to m/z 222: 30,000:1

The MS detector should feature the optional ability to accept direct insertion and direct
exposure probes for direct solid and liquid sample introduction into the MS without
passing by the chromatography column and without requiring a break in the vacuum.
Factory upgrades are not acceptable.

Gas Chromatography specifications:

System should enable, on site, user-exchangeable, injector and detector modules

The user should be able to change the instrument configuration by swapping injector
and detectors modules.

System should be upgradable from one-channel GC to a dual channel GC at any time.

The GC must feature a color LCD touch screen to provide easy accessibility to the GC
instrument control and all parameters associated with it.

The touch screen of the GC must display all relevant data, including all temperature and
pressure/flow parameters, type of carrier gas, carrier gas column pressure, flow rates,
split flow, detector gas flow rates, all detector parameters and instrument health
counters for consumables.

System should be able to accept a minimum of 2 installed injectors

Maximum number detectors installed: minimum 2 in addition to the TSQ MS
Spectrometer

System should be supplied with a Split/Splitless injector

Oven Specifications:

- Operating Temperature Range must be from ambient +3 ° Cto 450 ° C

- Temperature Set Point Resolution must be 0.1 ° C

- Number of ramps should be 32

- Number plateaus must be 33

- Maximum Heating Rate must reach 125 ° C/min

- Oven Cool-Down (22 ° C ambient) from 450 ° Cto 50 ° C must be <4 minutes

- Ambient rejection should be <0.01 ° Cper1° C
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- The oven must support a fast start-up to quickly start operations and for power
savings: From power off conditions, programming the oven to 50 ° C and with one
injector and one detector installed and set to 250 ° C, the GC reaches a ready
condition in 3.5 minutes.

- The oven mainframe must include all the necessary electrical and gas connections
for injectors and detectors without the use of tubing and wires to obstruct the oven
top, especially where injectors and detectors are placed.

- Injectors and detectors positions must be clearly defined for a quick user-
installation.

e System should have automatic leak check feature

e System should be supported with automatic column evaluation

Autosampler Specifications:

- Suitable for liquid samples

- Sample capacity: minimum 150 vials of 2 mL

- Auto-sampler should feature viscosity delay option

- Should accept micro-volume vials: 300 pL

- Should feature pre-and post-injection syringe rinsing
- Syringe rinsing should ensure bubble elimination

System must be supplied with 2 consumables kits: one for the GC and another one for
the TSQ MS detector

System must be supplied with a complete database for Environmental and Food Safety
applications

System must be supplied with a high performance, factory tested PC

System must be supplied with a dedicated GCMS column

System must be supplied with appropriate gas trap for Helium gas and base filter
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(45Ld) degozeall) LOT 2 : Triple Stage Quadrupole LCMS

Specifications:

Mass range should be between m/z 2 - 3000

e Scan rate should be 15,000 amu/second at a resolution of 2 Da FWHM

System should have as standard API source: HESI

- Automatic connection of all gases and voltages on installation
- Automatic source recognition

- Should have sweep gas to reduce chemical noise

- Source should have an optimal 60-degree spray angle

- Flexible X, Y and Z positioning for all ion sources

- Enhanced exhaust port efficiently removes solvent vapor

- Integrated APCI functionality with interchangeable HESI and
- APPI compatibility

- Dedicated mass calibration probe

Sensitivity 200fg/uL reserpine (S/N): 500,000:1, for positive electrospray HESI

Ion optics: spaced stacked-ring ion guide

System should have an automatic tuning program for optimum ion transmission

Segmented hyperbolic-surface quadrupole mass filters (Q1 and Q3) for a resolution of 0.4
Da FWHM or better

A high-pressure 90-degree active collision cell should be argon-filled, with an axial DC
field for a 600 SRMs/s with zero cross talk

System should be equipped with a curved ion beam guide with neutral blocker to prevent
neutrals and high-velocity clusters for reacting the quadrupoles

System should have a Four-stage differentially pumped vacuum manifold:
- Triple-inlet turbomolecular pump should be integrated with the vacuum manifold
- Single stage oil-sealed rotary vacuum pump configuration

Detector:

- Dual-mode discrete-dynode detector increases sensitivity by operating in pulse-counting
mode when ion flux is low and analog mode when ion flux is high

- Greater of 6 orders of dynamic range is a must

System should have a fully automated integrated divert valve and syringe pump

Scan functions should include all the below:

- Highly sensitive full-scan MS in Q1 or Q3

- Selected-ion monitoring (SIM) in Q1 or Q3

- Selected-reaction monitoring (SRM) with up to 30,000 SRMs definable and up to 600
SRMs/s

- High-resolution (0.4 Da FWHM) selected-reaction monitoring (H-SRM)

- Product ion scanning

- Precursor ion scanning

- Neutral-loss scanning

- Reverse energy ramp (RER)

- Polarity switching capabilities

- Quantitation-enhanced data-dependent (QED) MS/MS

- Mixed Mode Scan Function

- Automated on the fly adjustment of retention time windows (dynamic retention time-
dRT) to accommodate chromatographic fluctuations

Resolution should be adjustable to 0.4 Da peak width (FWHM) across the entire mass range
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Mass stability should be within + 0.1 Da over a 24 hour period

Not more than 5 msec polarity switching, including signal stabilization time, to ensure
optimum performance in polarity switching experiments

System should be supplied with a syringe, a 6 port valve and a pre-installation kit

System should include a syringe pump

System should be upgradable to accept solid direct injection probes

Instrument should be provided with a software with the below features:

Preconfigured methods

Access to compound database that provides SRM and retention times optimized for over
19,000 compounds

Over 50 report templates

User-defined flags for nearly every parameter

Automated retention time and ion ratio adjustment

Rapid Separation Liquid Chromatograph System for above TSQ Mass Spectrometer

Rapid separation pump:
e The pump must mix from 4 solvent channels.

e Settable flow rate range must be 0.1 - 8 mL/min.

e Operating pressures must be 2 - 103 MPa (20 - 1034 bar, 290 - 15,000 psi).
e Flow rate accuracy must be +0.1%.

e Flow rate precision must be< 0.05% RSD or < 0.01min SD, whichever is greater.

e The pump must support automatic adjustment of the solvent compressibility over the
course of a gradient. The Automatic adjustment should NOT be based only on
software calculations and no solvent type should be specified in order to calculate the
compression. The pump must operate with isokinetic, pre-compression technology,
which performs automatic compression compensation for any solvent or solvent

mixture to provide pulsation - free flow

e The pump must have an adjustable purge function and automatic purging available
through an autosampler without the need to the user to be present to open the purge
valve

e Pump should be biocompatible: pH range 2 - 12, chloride concentration up to 1 mol/L

e The pump must offer a minimum of two-stage mixing system to ensure proper mixing
of mobile phase and inter vendor method transfer.

e Pump pulsation must be typically < 1.0% or < 0.2 MPa, whichever is greater.
e The default gradient delay volume must be 679 uL.

e The pump must provide 4 vacuum degassing channels.
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> Autosampler:
The autosampler must operate at pressures in the range of 2 - 103 MPa (20 - 1034 bar,

290-15,000 psi)

The linearity of the autosampler must be r >0.99999 (caffeine in water).

The injection principle of the autosampler must be in-line split-loop (also called flow
through needle) for high reproducibility injections with no sample loss.

The autosampler must offer an intelligent control mechanism which enables to dampen
the impact of the injection shock and improving retention time precision

Carry over (UV) should be <0.0004%

Sample compartment with cooling mode, temperature range: +4 °C to +40 *C

Should be Biocompatible, pH range 2 - 12, chloride concentration up to 1 mol/L

Thermostatted column compartment:

The column compartment must support both active and passive column pre-heating
options.

The column compartment must offer two operating modes - forced air and still air
with Peltier cooling and heating for fast column equilibration.

The column compartment must support cooling down to 18 ° C below ambient
temperature.

The column compartment must support a column temperature range from 5 ° C to
85 C.

The column compartment must support one or two optional built-in motorized
column switching valves.

The column compartment must support biocompatible 2-position, 6-port and 6-
position, 7-port valves with a pressure rating of 10150 psi (700 bar).

The device must include a chip-based column identification system for 4 columns.

The column identification system must track important parameters such as column
temperature, system pressure, number of injections, column part number, serial
number and lot number, etc.

The device must detect fluid leaks with leak sensor.

T
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e System should be supplied with:
- C18 columns: Particle size 1.9 um, length 100 m, ID 2.1 mm, supplied with its
related filters

- high performance, factory tested PC and printer

- Nitrogen generator with the below specifications:
o Compressor based solution, no need for an external air supply
o System should feature high-specification latest generation compressors located

in insulated chamber reducing noise and vibration

o Gas should be supplied on demand so generator works to your schedule
o Max Flow Rate should be 32 L/min
o Max Pressure: 100 psi/ 6.9 bar
o Max Relative Humidity: 80% Non-Condensing
o Particles <0.01 b m
o Gas Outlets: 1x 1/4” BSP Female

o Operating Temperature should be between 5°C -35°C/41°F - 95°F

(A& 4o garall) LOT 3 -
I-Gas Chromatography-FID

-I1

II-High Performance ICP-OES

I-Gas Chromatography-FID specifications:

System should enable, on site, user-exchangeable, injector and detector modules without the
need to do any kind of mechanical and configuration interventions to the GC oven.

The user should be able to change the instrument configuration by swapping injector and
detectors modules.

System should be upgradable from one-channel GC to a dual channel GC at any time.

The GC must feature a color LCD touch screen to provide easy accessibility to the GC
instrument control and all parameters associated with it.

The touch screen of the GC must display all relevant data, including all temperature and
pressure/flow parameters, type of carrier gas, carrier gas column pressure, flow rates, split
flow, detector gas flow rates, all detector parameters and instrument health counters for
consumables.

System should be able to accept a minimum of 2 installed injectors

Maximum number detectors installed: 4, upgradable to accept up to five different detectors:

FID, ECD, TCD, NPD, and FPD



System should be supplied with a Split/Splitless injector with the following features:

User-installable without the need for special tools

Should be able to operate with all capillary columns (50 up to 530-um i.d.)

Should permit large volume splitless injection (up to 50 microliters) without requiring
pressure pulse to quantitatively recover the whole sample, and without any further hardware
modification.

- Should support concurrent solvent reconstitution

- Must allow timed closure/opening of the purge line

- Maximum Temperature must reach 400 ° C

- Split Ratio must be up to 12500:1

- Total Flow Settings should feature:

Control of split flow in 0.1 mL/min from 0 to 1250 mL/min
Control of purge flow in 0.1 mL/min from 0 to 50 mL/min

- The injector must provide a gas saving mode which reduces the split flow to a user-defined

flow rate after a user-defined time.

Oven Specifications:

- Operating Temperature Range must be from ambient +3 ° Cto 450 ° C
- Temperature Set Point Resolution must be 0.1 ° C

- Number of ramps should be more than 30

- Number plateaus should be more than 30

- Maximum Heating Rate must reach 125 ° C/min
- Oven Cool-Down (22 ° C ambient) from 450 ° Cto 50 ° C must be <4 minutes

e The pneumatic control must allow for setting of gas pressures in the range of 0 - 1050 kPa
(0 = 152 psi).

The pressure set-point must be adjustable in increments of 0.01 kPa or 0.001 psi.

System should have automatic leak check feature

System should be supported with automatic column evaluation
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e System should be equipped with a Flame Ionization Detector (FID):
- The FID must be optimized for use with capillary columns.
- The FID must be compatible with 1/8" and 1/16" packed columns.
- The FID must offer flameout detection and automatic re-ignition.
- The FID must have a minimum detection limit (MDL) of <1.2 pg C/s.
- The FID must have a minimum sensitivity of > 0.03 Coulombs/gC.
- The FID must have a Linear Dynamic Range of > 107 (£10%).
- The FID must have a max. temperature of 450 ° C, programmable in steps of 0.1 ° C
- The FID detector should have the option for tool-free (manual) capillary column
connection with the use of standard vespel-graphite ferrules.

e Autosampler Specifications:
- Suitable for liquid samples
- Sample capacity: minimum 8 vials of 2 mL
- Auto-sampler should feature viscosity delay option
- Should accept micro-volume vials: 300 puL
- Should feature pre-and post-injection syringe rinsing
- Syringe rinsing should ensure bubble elimination

System must be supplied with a dedicated GC-FID column

System must be supplied with appropriate gas traps for the Helium, Hydrogen and Nitrogen
tanks and related base filters

System must be supplied with an appropriate computer and printer




II-HIGH PERFORMANCE ICP-OES Specifications:

- Compact, bench top, high performance ICP-OES system, for the analysis of trace elements in a
variety of samples including environmental, geochemical, petrochemical, metallurgical and food.

- Vertical design with dual view plasma (axial and radial)

- The instrument and all accessories supplied should be computer controlled

- The system shall be equipped with 3 argon gas lines for the operation of the plasma.

- The plasma source shall consist of an integral, water cooled, digital solid state, RF generator

- at afrequency of ~ 27 MHz with fast, dynamic frequency matching.

- Ability to automatically alter plasma parameters during a run. Ignition of the plasma should
be initiated at a single keystroke.

- Computer controlled flow Controllers shall be provided for the nebuliser, coolant and
auxiliary gas lines

- Complete shielding of the ICP source from stray UV and RF emissions shall be provided.

- A viewing window with UV protection shall be included to enable the operator to view the
plasma and interface in complete safety. In addition, the ability to view the plasma directly
on the instrument PC via an integrated camera stream should be provided.

- Safety interlocks throughout the system shall provide safe shut down of the generator
without damage to the instrument in the event of power failure.

- Optimal plasma parameters shall be verified with an automated performance check.

- Sample Introduction System:

e The instrument will include an open architecture sample introduction system with the
nebuliser and spray chamber mounted externally to the torch box / RF environment, for
ease of access and maintenance.

e A low volume, cyclonic spray chamber and a high-performance concentric nebuliser (made
of glass) shall be provided for optimum stability with fast washout and minimum cross
contamination.

e Semi-demountable quartz ICP torch with a screw fit injector (with different diameters and
sizes as options) shall be provided for ease of alignment.

e A sample delivery system capable of analyzing organic samples comprising v-groove
nebulizer and baffled spray chamber shall be provided with the system.

e A sample delivery system capable of analyzing high salt samples comprising high salt

nebulizer and baffled spray chamber shall be provided with the system.



e The ICP sample introduction system must include a fully integrated liquid drain sensor to
enable safe, automated plasma shut-off in the event of a liquid line blockage or
disconnection of the pump tubing.

e Sample introduction shall be via an integral, close coupled, 12 roller, low pulsation,
peristaltic pump. The pump shall be computer controlled. Provision shall be included for
the pump to be automatically switched off upon instrument shutdown.

Interface and fore-optics:

e A, ceramic cone interface shall act as seal to the polychromator. The interface design should
facilitate ease of maintenance of the cones and any windows and seals that seal the
polychromator.

e Fore-optic design of the dual view system must enable Duo plasma viewing (axial (end on, on
axis) & radial (side on, off axis) plasma viewing).

e When using a dual view system axial and radial plasma viewing must be automatically
optimized under full software control and the viewing orientation must be automatically
switchable within a method.

e When using a dual view system, it must be possible to view analytes all in axial, or all in
radial, or with an automatic pre-defined view or with specific user definable element
selection.

e Fore-optic design of the radial view system must enable radial plasma viewing (off axis, side
on viewing).

e When using a radial view system radial plasma viewing must be automatically optimized
under full software control.

Optical Design:

e Simultaneous measurement of analyte, background and internal standard wavelengths
must be enabled using a single detector and a single slit

e The ICP spectrometer must employ a high energy Echelle cross dispersion optical
system which produces one optical image to allow simultaneous measurement of the
spectrum between 167.021 and 852.145 nm.

e Emission spectra must be dispersed in both wavelength and order in a 2 dimensional
array.

e Analytical resolution must be <7pm at 200nm.

e The ICP spectrometer must be capable of resolving the thallium doublet at 190.856nm
and 190.870nm.

e The optical design must employ a slit to ensure optimized light transfer for both UV

and Visible wavelengths simultaneously.



e The optical design must provide a distributed argon or nitrogen purged optical pathway
from the plasma to the detector without the requirement for use of a shear gas or air
COMPressor accessory.

- Detector:

e The ICP Spectrometer must employ a Peltier cooled Charge Injection Device (CID)
detector, with solid state electronics to ensure high contrast/low noise imaging and
simultaneous quantification of all wavelengths in the analytical range without
blooming.

e The detector technology must exhibit non-destructive readout capability to enable
signal level measurement on any pixel at any point in the exposure with variable pixel
to pixel read out frequency.

e The detector must be photoactive over the whole surface area to enable continuous
wavelength coverage and must contain a minimum of 2048 x 2048 pixels.

e The detector must have a maximum pixel size of 12 tmx 12 Em




- Analytical Performance:

The ICP Spectrometer must enable the analysis of over 55000 analytical wavelengths
within the range of 167.021 and 852.145 nm

The ICP Spectrometer must provide a Full frame data acquisition mode to enable
capture spectral data for the entire working wavelength range of the instrument.

Signal stability of a 20 ppb multi-element solution in 2% nitric acid matrix must exhibit
less than 1% change per hour measured at the claimed resolution in a thermally stable
environment using default method settings.

Wavelength stability must exhibit <1 picometer change over a 4 hour period in a
thermally stable environment.

Relative standard deviation for 10 replicates of a solution with analyte concentrations
1000 times greater than the stated instrument detection limit must be <0.5%

The ICP Spectrometer must enable acquisition of signal intensity data plotted against
time for user selected analytical wavelengths.

- Autosampler:

The ICP should be supplied with an autosampler with 65 samples maximum sample
capacity

Should be equipped with a Sample Rack with 60 Positions, for 12 - 16 mm diameter
tubes

Should be supplied with one kit of 15mL Poly Tubes, 17 x 100mm for Rack 60
(1000/kit)

- Chiller:

The ICP system should be supplied with an appropriate chiller:
Cooling capacity: up to 750 Watts

Temperature range: 5 to 40°C
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\-Elemental Analyzer
Y-Microwave Digestion and Extraction System
3-Liquid Nitrogen Generator

‘- Elemental Analyzer Specifications :

System principle should be: Flash Combustion (modified Dumas method)

System should enable testing the following elements: C, H, N and S

Minimum 15 years warranty on Furnace and TCD detector under standard operating conditions

The TCD detector should have a wide - range and is destruction proof against oxygen

Furnace temperature should reach 1100° C (during the combustion the furnace temp. reaches

1800°C)

Maintenance free, long lifetime GC column operating for years without the need for replacement.
This column should not be a consumable.

System should be supplied with a 32 position autosampler suitable for both solid and liquid
injections

Autosampler must be upgradeable to accept 125 positions

The sample placed in the Autosampler should be purged with helium to eliminate environment
gases.

Helium and Oxygen gases flow are controlled by an Electronic Mass Flow Controller

The analyzer should be supplied with a full set of consumables for running up to 1000 analyses

System should be supplied with a suitable control and analysis software

System should allow to select different calibration methods: Average K-Factor, Linear Fit and
Quadratic Fit , for multilevel calibration

System should provide the flexibility to choose between helium or argon as carrier gas

Determination of low (traces) sulfur content by the software option which allows to amplify,
during acquisition at a preset time, the signal sensitivity by 10 times (Gain x10).

- Measuring range should be as follows, or better:
eC: 50 ppm - 100 % @ Img — 0.00005 mg
eN: 100 ppm - 100% @ 1mg — 0.0001 mg

eH: 100 ppm - 100% @ 1mg — 0.0001 mg
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eS: 100 ppm - 100% @ 1mg — 0.0001 mg

- Minimum detection range should be as follows, or better:
e (Carbon 0.002 - 100%
e Hydrogen 0.005 - 100%
e Nitrogen 0.005 - 100%

e Sulphur 0.005 - 100%

- Dynamic range of the TCD detector should be:
e From 0.001 to 3.0 mg for Carbon or better
e From 0.001 to 1.0 mg for Hydrogen or better
e From 0.001 to 3.0 mg for Nitrogen or better

e From 0.001 to 2.0 mg for Sulfur or better

- Detection Limit (LOD) of the system should meet the following specifications, or better:
e Carbon 0.4 - 0.7 ug
e Hydrogen 0.3 - 0.7 ug
e Nitrogen 0.5 ug
e Sulfur 0.5 ug

- Quantification Limit (LOQ) of the system should meet the following specifications, or
better:

e (Carbon 0.6 - 0.8 ug

e Hydrogen 0.6 - 0.8 ug

e Nitrogen 0.7 ug Sulfur 0.6 ug
e Sulfur 0.6 ug

- System should be upgradable to analyze TOC by adding an optional TOC kit

- System must be supplied with an appropriate PC and printer
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- System should be supplied with a high sensitivity microbalance that meets the following
minimum specifications:

e Maximum Capacity: 1.2 (fine) /3.2g (full range)

Readability: 0.001mg (fine) / 0.01mg (full range)

e Repeatability: 0.001 mg (1 g) (fine) / 0.006 mg (3 g) (full range)
e Typical repeatability (test load): 0.0008 mg (200 mg)

e Tarerange (from-t0):0-12g/12-32¢

e Linearity deviation (test load): 0.02 mg (0.5 g)

e Sensitivity temperature drift: 0.00015% /° C

e Sensitivity stability: 0.00025% / a

e  Minimum sample weight: 0.14 mg

e Typical settling time: <8 s

e Weighing pan diameter: 32 mm

e  Automatic temperature controlled internal adjustment

e  Overload protection for vertical and horizontal impacts
e Compact draft shield with sliding doors

e Removable drip tray for easy cleaning

e Integrated RS232 interface

e Data transfer key to PC host or system

e Slot for optional RS, Ethernet or Bluetooth

Y- Microwave Digestion and Extraction System
Specifications:

- One system that should be able to perform both: microwave extraction and digestion
experiments

- System supplied with separate appropriate rotors with related accessories for both
extraction and digestion

- Microwave cavity should feature a 316 stainless steel housing with multi-layers of
corrosion resistant coating

- Should have a large internal cavity: minimum 70 Liters

- Chassis should be protected against acids and solvents with polymer coatin
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Door should be completely made of stainless steel

Must have a self-resealing pressure responsive door

Multiple independent safety interlocks to prevent microwave emission in case of improper
closure or misalignment

Exhaust System should be built-in. it should be separated from electronics to prevent
corrosion

Should have a built-in Video Camera for ultimate visibility to the internal cavity

Microwave Emission should be preferably based on a dual magnetron system with
rotating diffuser for homogeneous microwave distribution in the cavity.

Microwave power should be not less than 1900 Watt

Should feature a continuous and PID-controlled microwave emission at all power levels

Should meet at least the following Emission and Safety Norms:
EN61010-1:2001; EN61010-2-010:2003; UL61010-1:2004
CAN/CSA-C22.2 No 61010-2-010:2004

IEC 61010-2-010:2003; EN61326-1:2006

Standard methods compliance should meet, at least, the following:
US EPA 3052; US EPA 3051A; US EPA 3546

ASTM D4309-96; ASTM D-5765; ASTM D-6010,

RoHS, WEEE and ELV

Should be provided with a large Control terminal, touch screen, minimum 6" TFT display,
640x480 VGA resolution with 64K colours, 5 USB ports, 1 RS232 port, 1 LAN port, 2
video ports

Should feature a web-based application for external devices, including application library,
tutorial videos, spare parts and consumables and remote control of the system

Should be provided with a 15 segments digestion high pressure rotor, or bigger, fully
loaded:

o Vessel volume: 100 mL; maximum temperature: 300° C; Pressure 100 Bar

o Should include a direct contact-less temp control in all vessels

Should be provided with a 24 segments extraction rotor, or bigger, fully loaded with parts
and consumables including:

o Weighing adapter
o Support for easy vessels handling

o Valve opening tool
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o Glass disposable vials 100 ml 30/27,4mm diamx200mm (set of 1000 pieces)

o Workstation, rack and capping module

3-Liquid Nitrogen Generator

Specifications:

System should be able to provide a volume of 10L per day of liquid nitrogen

System should have a Built-in Low Noise Air Compressor

System should feature a Built-in Oxygen Analyzer with Alarm

Should feature a Built in dewar capacity of 20 L

- The hydrogen generator should be specifically designed for use as a carrier gas in gas
chromatography (GC), GC-MSD, and "FAST GC" applications.

- The system must provide ultra-high purity (UHP) hydrogen, with a purity level of
99.9999% and an oxygen content of less than 1 ppm.

- The generator should feature a modular configuration, allowing for parallel connection
of up to 4 stacked generators.

- It should include a removable water tank for easy cleaning and maintenance, with an
automatic water loading pump for external water supply.

- The system should be compact, with the following approximate dimensions:
Height: 40 cm + 7 ¢cm (base) / 15.8” +2.8”
Width: 38 cm / 14.9”

Depth: 53 cm /20.8”

- The generator must have a low noise level, with an operating noise level below 50 dBA.

- The hydrogen generator should provide a flow rate of 200 Nml/min £ 10% at 2000
meters above sea level.

- It must operate within a pressure range of 2 to 8 bar (30 to 116 psi).

- The generator should maintain a moisture level better than -70° C dew point at 20° C
ATP.

- The system should be capable of producing hydrogen proportional to consumption,

minimizing gas storage within the instrument.




- The generator must be equipped with a CPU with a touch screen display that is
connectable with CAN BUS to monitor the operational status of up to 32 units.

- It should include a LAN connection for remote monitoring and control.

- The system must have built-in safety features, including automatic stop devices,
warning signals, and a security system with display messages in case of gas leaks.

- It should have the capability to automatically switch to an inert gas if hydrogen
production stops.

- The maintenance should be straightforward, requiring simple substitution of the
deionizing bag and drier after the production of 50,000 liters of hydrogen.

- The generator should have a 2-year warranty, covering all necessary parts and labor.

- The hydrogen generator must comply with ATEX certification standards for safe
operation in hazardous environments.

(Auail) dc $2)LOT 5
I-Digital PCR
II- Fluorescence and Chemiluminescence Imaging System

I- Digital PCR Specifications:

System must feature a microfluidic array plate technology:
e Microinjection molded plate technology
e 16 samples per plate
¢ 20,000 micro-chambers per reaction
e Strictly not more than 5% dead volume

Enhanced optical multiplexing:
e Up to four optical channels
- Blue (FAM dye)
- Green (HEX dye, VIC dye)
- Yellow (ABY dye)
- Dark red (Cy5 dye, JUN dye

0
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Broad applications:
System must enable high sensitivity, precise, and accurate applications.

e Research Areas

o Oncology

o Reproductive health
o Infectious disease
o Inherited disease

o Gene editing

e Key Applications

o Rare target quantification
Genotyping

Copy number variation
Gene expression
Absolute quantification
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Simplified workflow:
e Integration of all the necessary steps for dPCR (digitization, thermal cycling, and data

acquisition) into a single instrument.

Easy-to-use analysis software:
e Parameters such as plate layout, optical channels, and thermal conditions can be easily

modified

e Specific protocols should be easily saved and reloaded
e Fast and Easy Visualizing multiplexed data or calculating concentrations across replicates
e Results should be easily exported for downstream analysis or compiled into a report.

II- Fluorescence and Chemiluminescence Imaging System
Specifications:

Camera:

Detector: Cooled 16-bit CCD; 65,535 shades of gray

Resolution: 9.1 megapixels

Lens: Fixed, 25 mm, /0.95

Field of view:

- 225x18.0cm (W x D)

- 1mage up to 4 mini blots or gels

Binning modes: 1 x 1,2x2,3x3,4x4,5x5,6x 6, 8 x 8 (maximum flexibility for adjusting
resolution and sensitivity)

Zoom: 1 - 8x (1 - 2x mechanical, 1 - 4x digital); mechanical zooming improves sensitivity by
moving the camera closer to the sample stage and reducing the focal length

System interface:
e Touchscreen: 12.1-inch capacitive LCD display; 1,024 x 768 pixels
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Storage and connectivity:
e USB:2xUSB2.0
e Networking: Ethernet port, cloud-based connectivity; optional Wi-Fi adapter sold separately
e Image file formats: G2i (proprietary), TIFF, JPG, PNG
e Hard drive: 256 GB SSD

System hardware:
e Sample drawer and stage: Automatic drawer with automatic rotating sample stage
e Filter sets: 12 filters (6 excitation, 6 emission)
e [llumination sources:
- Green LED transilluminator
- Epi white LED
- Epinear-IR LED

System software:
e Automated features and algorithms:
- Automatic zoom
- Automatic focus
- Automatic exposure (Smart Exposure)
- Automatic onboard image analysis
High dynamic range (HDR) image capture capability (Smart Range HDR*)"

e Standalone analysis applications: desktop version or cloud-based options are both available

Core imaging applications that should be applicable as standard:
e Colorimetric protein gel imaging
e Fluorescent protein gel imaging
e Fluorescent nucleic acid gel imaging
e Colorimetric membrane imaging
Chemiluminescent western blot imaging
Colorimetric western blot imaging
e Fluorescent western blot imaging

Specialty plate-based imaging applications that should be applicable as standard:
e Fluorescent colony counting
e Visible colony counting

Qualitative visible imaging application: Opaque objects
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Flow Cytometer

Flow Cytometer
Specifications:

Principles and technology:
e System must be equipped with 3 Spatially separated lasers: 405 nm, 488 nm, and 638 nm
e Operating system (OS): Windows® 10 professional (64.bit)
e System must be CE-IVD certified

Fluorescence detectors:
e 10 fluorescence channels
e Relevant filters for 10 fluorescent channels: 530/30, 580/30, 610/14, 700/50, 750LP, 660/20,
720/40, 780/60, 450/50, 540/80

Parameters: minimum 37 measurable parameters simultaneously record pulse-area, -height, -width and -
time data from 12 detection channels

Sample tube capacity:
e Standard single tube loading port
e Rotor-based autoloader with sample mixing capabilities, minimum 24 tubes per rotor

Sample flow rate:
e 30pL per minute and 60uL per minute
e 90pL per minute and 120uL per minute

Sample acquisition rate: up to 50,000 events per second and 5 million events per data file

Sensitivity: MESF:
e FITC <100
e PE <50
e APC <100

Fluorescence linearity: FL1 R2 =0.97, FL2 R2 =0.97, FL6 R2 =0.97

Particle resolution: minimum 0.5 1 m and up to 50 ¥ m on scatter (FSC and SSC)

Carryover: <0.1%

Fluorescence Precision: <3 %CV for CEN

Features:

e Automated background check during priming

e Users can observe the instrument status at all times

e Linear, log and ‘Logicle’ plots are available for data acquisition.
User-friendly protocol and data analysis software with data analysis and reporting features
e Open system. Should be compatible with a wide range of antibodies from different

Should be supplied with a high performance, factory tested PC

i
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500 MHZ NMR Spectrometer
Specifications :

e High performance matrix Orthogonal Shim System with 36 gradients, low current and

low heat dissipation design for optimum homogeneity.

Standard bore Sample Transfer system for sample insertion into the magnetic centre.

Prepared for shim system cooling.

Allows spinning of samples with 3 to 10mm sample diameter.

Built-in sample down detection together with BSVT.

Operating field 11.74 Tesla

Field stability (guaranteed value in persistent mode) < 10 ppb/hr (< 5.0 Hz/hr)

Axial range with homogeneity better than 10ppm ~ 55 mm

Radial fringe field (horizontal distance of the 0.5mT (5G) line from the magnetic

centre) < 0.60 m

e Unique jointing technology leading to the lowest drift rates for outstanding field
stability

e External Disturbance Suppression (EDS) providing up to 99% screening efficiency

against external magnetic field disturbances. Minimum stray fields

Minimum helium holds time 365 days

Minimum nitrogen holds time 20 days

Advanced External Disturbance Suppression (EDS)

Smart magnet field control system with digital quadrature lock receiver

Convenient sample access at user height complies with full Safety operation
24 easily accessed sample positions
Random access for sequential- or batch automation
Unique manual push-button sample exchange
Must Supports all common sample-tubes in spinners or shuttles
Must be Compatible with MAS and CryoFIT
e Request for 15-User License for NMR Software

It incorporates a state-of-the-art Ethernet ROUTER providing up to 14 TCP/IP based Ethernet
ports for internal and external spectrometer devices such as automatic sample changers,
Cryoprobe platforms, magnet control and monitoring equipment, solid state NMR accessories,
etc.

NMR acquisition system must be based on a fully modular, highly integrated RF transmit and
receive concept. Each NMR channel (a TRX 1200 transceiver) consists of a fully autonomous
and independent pulse programmer, transmitter and receiver. All transceivers can be
synchronized with each other within a 12.5ns timescale at pulse program level.

Each channel must have a dedicated pulse program execution engine (system on chip) with an
onboard high speed 1GB waveform memory. The highly digital implementation incorporates a
960 MSPS digital up-converter (DUC) for transmit, and a high speed 240 MSPS ADC with a
high-speed digital down converter (DDC).

Must have the receiver within the TRX 1200 must uses a very high intermediate frequency (IF)
of 1.852 GHz for NMR signal generation and detection. This avoids any compromise with



local oscillator (LO) windows, with regards to noise and decoupling leakage.

There must be no possible conflict between any observed and decoupled nuclei within the full
range of NMR at any NMR field (eg 1.2 GHz).

Must have GaAs transistor technology to be used with 1H preamplifiers for decades.
Performance provides maximum sensitivity on 1H. Preamplifiers for low y nuclei such as 13C,
2H, 15N, etc must also using GaAs transistor technology, benefiting from a sensitivity increase
of 6 - 8% together with RT probes. This corresponds to about 15% higher throughput

Analysis for boron isotopes: Magnetic Field Strength, Preferably > 9.4 T (for better resolution
"B and sensitivity), Probe: Broadband probe or low-frequency optimized probe, Isotope
(80.1% abundance), '°B (less common, 19.9% abundance), Resonance Frequency ''B: ~32
Single-pulse, quadrupolar echo, proton MHz at 7T, '°B: ~10.7 MHz at 7T, Pulse Sequence
decoupling (if needed), Reference Compound BFs- OEt: (external), trimethyl borate or NaBHa
(internal), Relaxation Time Short T: due to quadrupolar nature; fast repetition rate, Data
Processing Quadrupolar broadening correction, baseline correction

Must use latest RF power transistor technology in the new and fully broad-banded RF
amplifiers (BLABB) provides high RF power from 15 MHz up to 600 MHz. Together with the
1H RF amplifier this larger bandwidth allows any combination of 1H / 19F or low y-nucleus.
In addition, 1H and 19F experiments run in parallel with independent RF channels even on two
channel systems equipped with broad-banded probes

System should compatible for all applications from high resolution to solids spectroscopy and
micro-imaging. Most additional functionality should be easily added to an existing
configuration, offering maximum flexibility and possibilities for future evolution. System
improved performance and capabilities allow plenty of headroom for future NMR
developments.

Number of RF channels (transmit) equals number of receivers (RX). Electronics must has lean
point-to-point connection for easy, simple RF routing, also for very complex experiments.
Should have flexibility to acquire Max 8 RF channels

Must contain the number of Receive channels Equal to number of RF channels

System Control Embedded 1 TB Hard Disk Drive included Power ON / OFF by Software
Ethernet ROUTER PDU

Operating System Embedded

Must have an integrated and compact design: Each RF channel contains frequency generation,
ADC and receiver in a single transceiver board. This means the console is inherently multi-
receive capable with any available nucleus and probe combination.

Must have NMR Thermometer by combining both 2G Digi Lock and Smart VT.NMR
Thermometer should able to controls the sample temperature via the temperature dependent 2H
chemical shift of NMR signals inside the sample and must maintains perfect chemical shift
match between the spectra (Example: NOESY-HSQC and TOCSY-HSQC experiments)

Must have Factory calibrated preamplifiers and complex tuning data gives users enhanced 2nd
generation automatic tuning and matching (2G ATMA). Routine applications profit from even
faster and more reliable tuning and matching. Method developers benefit from the n rk :



analyser functionality built into the NMR console for spin noise experiments and probe
over-coupling.

Accurate tuning and matching with factory calibrated preamplifiers (Network analyser
technology) and fully integrated automatic tuning and matching (with ATM probe).
Supports up to 8 RF preamplifiers

RF Channels must meet following specs:

e Frequency Range 5 — 1280 MHz 3H @1.2 GHz
Frequency Resolution < 0.005 Hz
Phase Resolution < 0.006 °
Attenuation Resolution and Range < 0.1 dB 90 dB
Amplitude Modulation > 90 dB
Min. Time for Simultaneous setting of Frequency, Phase and Amplitude 12.5 ns
Waveform / Pulse Program Memory 1 GB
RF Intermediate Frequency 1.852 GHz
NMR Signal Generation 960 MSPS
NMR Signal Detection 240 MSPS / 16 Bit ADC
Spectral Width 50 Hz - 7.5 MHz
Effective Dynamic Range:

»> 17 Bit (SW < 7.5 MHz)

> 19 Bit (SW <1 MHz)

> 23 Bit (SW < 6 kHz)

RF signal bandwidth of 5 to 1200 MHz for transmit and receive
Timing resolution of 12.5 ns
Simultaneous RF amplitude, phase & frequency setting within 12.5ns

X-nuclei-optimized double resonance broad banded probe for direct X-nuclei observation with
1H decoupling and 1H observation (Indirect detection).
Probe must offer superior single or multiple solvent suppression.
Multipurpose probe with highest sensitivities for X and 1H detection.
Features.

e 2H Lock * BB range 19F - 199Hg and 170 - 109Ag

e VT range -150 °C to +150 °C

e Z gradient with 5 G/A*cm

e Integrated VT Adapter
Automatic Probe Recognition
Fast Automated tuning & matching (ATM 2G)
* no external filter required

System must be equipped with latest NMR software package the must covers following:
* Processes, displays and plots NMR data
* GUI and algorithms to verify a small molecule structure proposal based on NMR
spectral data.
* Determines the structure of an unknown compound based on input of many different
NMR spectrum types
» Smart Drive Software that automatically Selects, sets-up and runs the most appropriate
type of experiments and determines the optimal setup for these NMR experiments for Q
i .
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small molecule NMR.

Data acquisition tool tailored for synthesis control with liquid state NMR. The number
of experiments and their parameters should be optimized for each sample.

Automatic structure verification.

Validity period of the license should be minmum15 years.

Smart Auto calibrate; function of software to makes sure that the NMR instrument stays
calibrated by automatic adjustments.

Fully automated NMR software

AutoCalibrate should optimizes some of the most commonly drifting acquisition
parameters. These include 3D shims, temperature settings and pulse lengths (proton

and carbon.)
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