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Fully automated Modular Design Ultra High Performance

Liquid

Chromatograph (UHPLC) for analyzing Herbicides compounds (2,4-D & 2.4,5-

T) with auto-sampler

PUMP / Solvent delivery unit

Degassing unit: Multi channel vacuum degassing unit with 4 channels at least.
Pumping method: Low pressure quaternary parallel or serial Dual piston pump.
Solvents mixing mode: Low pressure mixing (LPM)

Flow Rate Range: (0.001 to 8) ml/min (or wider range)

Flow rate accuracy:< £1.2 %

Flow rate precision:< 0.07 %RSD less is better

Number of solvent delivery: 4 solvents

Max. Operating Pressure: >1000 bar

Delay Volume:<690 pL (Lower is better)

Safety features: Liquid-leakage sensor

Gradient / concentration accuracy: < £0.65%

Gradient / concentration precision: < 0.15%

AUTOSAMPLER

Samples Capacity: 150 x (1.5 mL) at least
Standard Sample vial: 2 ml
Injection volume range: 0.1 to 25 uL (wider is acceptable).
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Injection volume reproducibility: <0.25% RSD (less is acceptable).

Safety features: Leak Sensor, automatic rack and vial recognition (If applicable).
Injection method: Total-volume sample injection or Split loop injection.
Injection cycle time: <9 sec (less is better)

Injection linearity: > 0.9999.

Sampler cooler: (5 to 40 °C) wider is better

COLUMN OVEN

Temperature Range: (Room temperature(25°C)-10 to 80°C) (Wider is acceptable)
Temperature Precision: < +0.1°C.

Column Capacity: > 2 columns (Higher is acceptable)

Column size:> 250 mm. (Taller is acceptable)

Safety features: Leak Sensor, safe temp limit

Heating and cooling method: Still or/and Forced air circulation method
Temperature Accuracy : <+0.9°C (less is better)

PDA or DAD DETECTOR

Wavelength range: 190 to 800 nm.

Spectral resolution: <+1.5 nm or better. (less is better)
Wavelength accuracy: < +1nm. (less is better)

Wavelength Drift: £1.0 mAU/h (less is better)
Wavelength Noise: £0.007 mAU less is better
Wavelength Linearity: Up to 2.0 AU( higher is acceptable)
Sampling rate: Up to 100Hz (Higher is better)

Number of photo diode array elements: >1000.
Wavelength flow cell: 9uL. (lower is acceptable)

Light source:D2 Lamp and tungsten (W) lamp

Detector Wavelength safety features: Leak Sensor (If applicable).

Additional requirements:

The system shall achieve the following Instrument detection limit (IDL) (100 ppb) (without

SPE) using clearly identified application note.

Provide two columns suitable for Herbicide analysis in drinking water (2,4-D & 2,4,5-T.).

++ Note: the selected columns shall meet the WAJ SST criteria with resolution between the
targeted compounds > 1.5 and asymmetry between (0.8-2.0)

All system parts shall be chemically inert, corrosion-resistant, and non-reactive toward the

samples, regents, and mobile phase (Stainless steel, PEEK, PP, PA, silicone, etc.)

Provide all accessories needed for the installation and operation of the instrument (power

cables, waste bottles, and waste lines).

Provide a complete stock of spare parts, accessory Kit, and Reservoir bottles recommended

or potentially needed for the sustainable operation of the system for the first three years.

Start-up kit for instrument set-up and commissioning.

The system shall be provided with four eluent bottles. (Capacity per bottle: 1L).

Power supply: 220V, 50/60Hz.
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Data system and PC requirements:

PC and printer that are compatible with the instrument software requirements, and
compatible with the lab’s existing Thermo Fisher Sample Manager LIMS proprietary
software. As a minimum the desktop PC shall include 32GB RAM, 1TB solid state hard
drive (NVME), and a high quality processor Core i7-Genl4, screen size at least 32 inch,
windows copy and Microsoft office(2021 or newer) shall be installed and activated.
Chromatography Data System must be able to automatically read out all the control
parameters used to run each sample including concentration, retention time, and injection
flow.

Software package (CD-ROM or Flash drive) with all required licenses — Microsoft Windows
and LC instrument software must be installed on the desktop PC with a back-up copy
supplied on USB memory stick and CD-ROM.

With complete validation package certification of both hardware and software performance
including country of origin for manufacturing.

Instruction manual shall be provided in hard and/or soft copies.

The LC Software shall be compatible with the latest version of windows 11.

Any additional license required for electronic reports and virtual column (If applicable) shall
be provided.

The software must support automatic peak integration.

For software that support automatic peak identification and all additional license shall be
provided (if applicable).

The purging of mobile phase solvents shall be done online and automatically via software.
The manufacturer must either possess a Chromatography Data System (CDS) software
capable of controlling third-party instruments, or the instrument itself must support third-
party software control, with the flexibility to purchase and activate the necessary licenses in
the future without any hardware replacement.at this stage this CDS version and the
associated licenses for third party instruments are not required to be supplied or activated
.However, the manufacturer shall provide an official statement or other supporting document
confirming this requirement.

The Chromatography Data System must have the ability to automatically generate audit trail
that record all system event, method modification, manual integration, delete of overwrite
row data.

The Chromatography data system (CDS) must have the ability to automatically calculate the
required suitability system testing (SST) including resolution, Asymmetry, and number of
theoretical plates.

The chromatography data system (CDS) shall have the ability to create, modify, and delete
custom reports including calibration, integration, and summary report. Any additional
license for this feature must be provided with package.

All licenses provided with the CDS shall be cutomer controlled.
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The Chromatography data system(CDS) must possess the ability to backup raw data in
either manual or automatic way.

Additional Accessories:

Solid Phase Extraction Vacuum Manifold (quantity #2) with two stages vacuum
pump (quantity #1).
Specifications:

- Individual valves control the flow rate independently and accurately.

- Gauge pressure shall be provided and installed on manifold.

- Quartz Vacuum Chamber.

- Manifold top plate & valves are resistant to strong acid and alkali.

- At least 12 ports.

- Asuitable tubes between manifold and Vacuum pump shall be provided.

- 1/8” PTFE tube or other suitable tubes between Valves and samples bottles must be
provided with length at least 24 meter.

- SPE universal adapter cap suitable for 1,3,6mm SPE cartridge shall be provided
Quantity (24)

- Two stages vacuum pump.

- Ultimate vacuum pressure <0.08 Mpa.

- Vacuum flow rate 5-30L/min.

- Vacuum pump shall be provided with moisture-water filter trap and vacuum regulator
with gauge.

- Waste trap Container with capacity up to 8 L shall be provided with each vacuum
pump.

Terms and Conditions

Installation and complete on-site commissioning of the system to a status of full operation by
qualified engineer who is endorsed by the original equipment manufacturer.

Training on site by qualified service engineer on the basic operation of the system and the
environmental applications analysis.

The supplier must provide a separate itemized price for training for three persons abroad at
the institution of the manufacturing company on the environmental applications of the
analysis. Technical training must include all preventive maintenance tasks and
troubleshooting requirements. The training shall be within (3-4) months after receiving the
instrument.

Certificates for trainees and maintenance technicians upon successful completion of training.
Two years guarantee from date of installation and commissioning completion. Under the
guarantee, the supplier must provide all parts and labor at no further cost for the repair and
rectification of any faults that occur with the instrument itself.

The acceptance of the analytical system depends on its performance to fulfill the technical
(specified above) and quality assurance requirements (Accuracy & precision) for the organic
analysis of the system is based on its performance to analyze the requested components.
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Dosing unit

Intelligent exchange unit 20 ml.
Manual dosing.
Manual titration.
Burette resolution or increments > 20000.
Provided with magnetic stirrer with stand.
Provided with brown glass bottle for titrant.
Ability to Connect to USB printer.
Ability to Connect to analytical balance and keyboard.
Provided with Manual dosing controller and keyboard.
Dosing accuracy fulfills 1ISO 8655-3.
Electrical Requirements: 220-230 V 50/60 Hz.
The dosing unit shall be provided with dosing tips and with suitable tubing
between unit and stirrer.
Power strip, six ports, power (1500-2000W) shall be provided

VVVVVVYVYVVYVVY

I\

Potentiometric titrator with integrated dosing drive and exchangeable

unit
Specifications:
Measuring interface for pH, U/mv, and temperature (T/0C).
Supporting ISE electrodes.
Supporting PT-1000 temperature sensors.
Supporting different titration mode (Titration to set points, linear or fixed doing
titration, and dynamic mode titration)
The unit shall be provided with 20 ml intelligent exchange unit.
The unit shall support additional dosing units (at least up to 3 units).
Supporting PC control, and Printer via USB or RS232 connector.
Supporting Real-time curve display on PC or integrated touch control (The PC
software is not required) Just for future purposes.
Supporting connection to magnetic or compact stirrer.
Supporting intelligent electrodes.
Supporting connection with Auto-samplers (For future purposes).
The system shall be provided with suitable magnetic stirrer or compact stirrer and
suitable electrodes stand.
Pulse resolution (increments/cylinder):20000 steps/cylinder higher is acceptable
The connection requirements between the unit and the stirrer stand including Tubing,
Dosing tips, titration head, and cables shall be provided.

The Cable connecting the unit with PC shall be provided.

Desktop PC shall be provided including 32GB RAM, 1TB solid state hard drive (NVME),
and a high quality processor Core i7-Genl4, screen size at least 27 inch, windows copy and
Microsoft office(2021 or newer) shall be installed and activated
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Deep Sampler

A stainless steel groundwater and surface water sampling device designed to
collect representative samples from specific depths without mixing water from
different levels.

- Technical Specifications:

Material: Stainless steel

- Tubing: LDPE or PTFE

- Depth: 90 m up to 1200 m

- Capacity: 190 ml — 1800 ml

- Pressure formula: (Depth x 9.8) + 70 kPa

e The deep-well sampler shall be capable of collecting groundwater from specified user-
selectable depths within a well or borehole.

* The deep-well sampler shall have the ability to minimize cross-contamination and mixing
while lowering the deep-sample head.

* The deep-well sampler shall remain sealed during lowering to the selected sampling depth.

» The deep-well sampler shall be able to repeat sampling at different depths within the same
well to reduce contamination.

* The deep-well sampler shall possess a mechanism to isolate the collected sample while
raising the head.

- Spare parts:
e All accessories and spare parts needed for one year operation.

- Installation and Training:
e Installation and basic operation of the system by qualified engineer on site.
e Training on site on the basic operation of the system by qualified service
engineer.

- Warrantee:

e Two year warrantee from date of installation.
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2. Dosing unit 1
3. Potentiometric titrator with 1

integrated dosing drive and
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