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High Performance Liquid Chromatograph with PDA (photodiode array) or

DAD for analyzing phenols in Wastewater (domestic (treated and untreated),

surface water and industrial wastewaters)..7
» PUMP / Solvent delivery unit:

e Degassing unit: Five lines: Mobile phase 4 + 1 Rinse solution at least (Five
lines (four for mobile phases, one for rinse solution) with a volume of 400

uL.)

e Pumping method: Parallel Double Plunger (Quaternary Low -pressure

Gradient pump) support isocratic and gradient flow rate
e Flow Rate Range: (0.001 to 10) ml/min
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Flow rate accuracy:< 1.0 % (0.01 to 2 mL/min)

Flow rate precision: less than < 0.075 %RSD

Number of solvent delivery: 4 solvents

Max. Operating Pressure: 50-55 MPa

Delay Volume: 640-670 uL

Safety features: Liquid-leakage sensor

Pulsation: < 0.1 MPa (1.0 mL/min,10 MPa, Water)
Gradient / concentration accuracy: £0.5% (0.1 to 2 mL/min)
Gradient / concentration precision: £0.1% (1 mL/min)

» AUTOSAMPLER:

e Injection Method: Partial/Total-volume sample injection.
Samples Capacity: 210 vials at least
Standard Sample vial: 2 mi
Injection volume range: 0.1 to 100 uL
Injection volume accuracy: £1% (at 50 pL) or better
Sample Delivery Precision: RSD < 0.20% (5.0-100 pL)
Carry over/ cross contamination 0.0025% (Caffeine) or less
Safety features: Leak Sensor, automatic rack and vial recognition
Injection cycle time: must be less than 15 sec
Injection linearity:> 0.9999 (1 to 100 uL)
Sample cooler: 4 to 45°C

» COLUMN OVEN:

Temperature Range: Room temperature —12 to 90°C

Temperature Precision: £0.3°C less is better

Column Capacity/ size: 3 pieces of 30 cm or more

Safety features: Leak Sensor, safe temp limit

Heating and cooling method: Forced air circulation method
Temperature stability: £1.0°C less is better

Column Capacity/ size: Six columns up to 10 cm each; three columns up
to 30 cm each.

> PDA DETECTOR
e PDA Detector Wavelength range: 190 to 800 nm
PDA Detector Wavelength accuracy: <=+1 nm
PDA Detector Wavelength Drift: must be less than £0.6 mAU/h
PDA Detector Wavelength Noise: £0.004 mAU less is better
PDA Detector Wavelength Linearity: Up to 2.0 AU
Sampling rate: Up to 100 Hz
Slit width: 1.2 nm or better
Dual wavelength reading
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e PDA Detector Wavelength flow cell: 10 pL
e PDA Detector Wavelength safety features: Leak Sensor
e Deuterium and Tungsten lamps must be included

» Additional requirements:
e The system must have mobile phase monitor and auto start-up function and
auto purge
e 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.
e Detection limit <10 ppb for phenol compound
e Smart Flow Control (FlowPilot) increases the flow rate gradually to set
point according to the status of the column oven, extending the life of your
columns.
e Automatic Peak Integration Function that processes large number of data
with high precision in a single step
e Method Migration Support Function that adjusts gradient start time
automatically
e Mobile phase bottles capacity: 1-litter bottles: (quantity:5)

e Available pH range: 1 to 13

e Materials for parts in contact with liquids: Stainless steel (SUS316L,
SUS316), FEP, PEEK, PTFE, perfluoroelastomer, ruby, sapphire,
Hastelloy® C, GFP, ceramic, PFA, quartz, PPS.

e Phenol Calibration standard 2000 ppm ampule 2ml certified to I1SO
17025(quantity:1)

¢ Phenol Calibration standard 2000 ppm ampule 2ml certified to ISO
17025(quantity:1)( from different brand of calibration standard)

e Suitable PC and screen with minimum requirements as follow :
(PC (Core i7-Gen14, Ram at least 16 GB, NVME SSD 1TB,
Activated windows and activated Microsoft office package
(Screen with size at least 27 inch).(quantity:1)

e Laser jet printer with brand name very good quality (quantity:1)

e Power strip, six port, power (1500-2000W).(quantity:1)

e Suitable columns for phenols applications (quantity:3)
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e Suitable CARTRIDGES for phenols extraction from wastewater samples
(quantity: 5 PK minimum number of cartridge per PK 30).

e Solid Phase Extraction Vacuum Manifold as follows:(quantity:1)
Individual valves control the flow rate independently and accurately.
Gauge pressure shall be provided and installed on manifold.
Manifold top plate & valves are resistant to strong acid and alkali.
At least 24 ports.
A suitable tubes between manifold and VVacuum shall be provided.
1/8” PTFE tube between Valves and samples bottles must be provided
with length at least 12 meter.

SPE vacuum waste trap (4L OR 8L) to collect and prevent solvents
from reaching vacuum pump.
e Two stages vacuum pump.(quantity:1)

¢ Ultimate vacuum pressure <0.08 Mpa.

+«* Vacuum flow rate 5-30L/min.

+« Vacuum pump shall be provided with moisture-water filter trap.
e AUTOMATED Nitrogen Concentrator as follows:(quantity:1)

¢ Up to 48 samples of 40 mL able to work either individually or

simultaneously
Automatic adjustment of nitrogen needle according to the sample
volume reduction
touch-screen color control panel

Liquid bath with heating mode
Temperature range: ambient to 100°C

Internal lights to show concentration process

Low-level liquid alarm

Built in vapor exhaust system

Built-in pressure regulator

P.1.D temperature control
Auto-locked cover during operations for safety
The instrument must have water bath drain
The system must include all needed needles for nitrogen channels, rack
of 40 mL vials ,with 48 positions
40 mL vials gty 120, draining tool kit, exhausting pipe

Nitrogen gas consumption: not more than 60 L/min on full load of all
channles
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» Installation & warranty:
e Operation & installation of the system by a qualified engineer on site.
e Two years free warranty including spare parts from date of installation
e Acceptance of the system is based on its performance to phenols in
Wastewater matrices.
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e Provide all accessories needed for the installation and operation of the

instrument (power cables, waste bottles, and waste lines).

e The supplier should be authorized local agent and must has certified service

engineers from the manufacturer.

» Training :

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 two
persons abroad at the training institution of the manufacturing company on
the environmental applications of the analysis, the external training shall
be at least three days without traveling days.

Direct Mercury Analyzer for analyzing Mercury in Wastewater (domestic

(treated and untreated), surface water and industrial wastewaters):
» Main instrument:

Analysis method principle: determining Mercury by thermal
decomposition, amalgamation and atomic absorption.

Single beam spectrophotometer.

Light source: one low-pressure mercury lamp.

Wavelength: 253.65 nm

Detection Limit: 0.003 ng Hg.

Working range: 0.03ng to 30000 ng Hg.

Typical precision: < 1.5 %.

Interference filter: 254 nm, 9 mm bandwidth.

Typical analysis time 5 minutes or less.

Detector: UV enhanced photodiodes.

Sample types: solids, liquids and gasses

Max. sample weight (for solid: 1,5 gram, for liquid 1.5ml)

Sample boats: multiple materials available such as metals or quartz
Input pressure: 4 bar

Flow: ca. 100ml/minute

Combustion furnace: catalyst-filled quart tube with dual-temperature zone:
drying and thermal decomposition

Carrier gas: air or oxygen

Auto-sampler: built-in, additional 40 positions, plates with "on-the-fl y"
sample loading for high , throughput (up to hundreds of samples)
Combustion temperature: time-to-temperature and time-at-temperature
programs.

Backlight logo indicates the analysis progress.

The instrument shall be able to pre-concentrate of samples
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» Additional requirements:

o Start consumables kit includes:
» Quartz catalyst tube complete
Amalgamator complete with 2 connections
Silicon joints (set of 10 pieces)
Heating coil Amalgamator 13 W
Quartz sample boats , set of 10 pcs - 1,5ml
Sample metal boats (set of 40 pieces)
% Hg Trap
e Suitable PC and screen with minimum requirements as follow :
(PC (Core i5-Gen13 or newer, Ram at least 16 GB, NVME SSD 1TB,
Activated windows and activated Microsoft office package (Screen with
size at least 27 inch).(quantity:1)
Laser jet printer with brand name very good quality (quantity:1)
Power strip, six port, power (1500-2000W).(quantity:1)
Provide suitable pressure regulator with water trap for air cylinder
PC Software as follows:
+«+ Temperature driven methods to control sample decomposition
Data post-processing
Data import/export from/to Excel
LIMS connectivity
System auto diagnosis
Software shall handle and edit large number of methods.
Software shall be supported by new version of windows 11
> Installation & warranty:
e Operation & installation of the system by a qualified engineer on site.
e Two years free warranty from date of installation
e Acceptance of the system is based on its performance to mercury in
Wastewater matrices.
e Provide all accessories needed for the installation and operation of the
instrument such as (power cables, gas tubes).
e The supplier should be authorized local agent and must has certified service
engineers from the manufacturer.
» Training :
e Training on site by qualified service engineer on the basic operation of the
system and the environmental applications analysis for 5 working days.
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Total Organic Carbon Analyzer for analyzing Total Nitrogen in Wastewater

(domestic (treated and untreated), surface water and industrial wastewaters):
e Measurement Method: combustion catalytic oxidation at minimum 680 °C — non-
dispersive infrared detection (NDIR) method
e Operation Method: PC control
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e Measured Items: TC, IC, TOC (= TC-IC), NPOC (TOC measurement via
acidification and sparging), TN

Samples: Aqueous

Measurement Range TC: 0 to 30,000 mg/L, IC: 0 to 35,000 mg/L
Detection Limit: TC, IC: 4 ug/L or better

Reproducibility: TC, IC, NPOC: not more than CV 1.6»

Measuring Time: TC: approx. 3 min, IC: approx. 3 min or less

Sample Injection: Autosampler

Sample Injection Volume: 10 to 2,000 uL variable

IC Removal: Automatic addition of acid and sparging

Sample Dilution: Dilution rate of 2x to 50x (automatic sample dilution by
syringe pump)

e Dilution accuracy: 2 % max. (2x to 20x), £5 % max. (21x to 50x)

e System must be capable of automatic setting of optimal measurement conditions
and automatic selection of the optimal calibration curve and automatic changing
of conditions and re-measurement of out-of-range samples

» Total Nitrogen Unit

Measurement Method: Chemiluminescence
Measurement Range: 0 to 10,000 mg/L or more
Detection Limit: 5 pug/L of or better
Repeatability: not more than 3% C.V

Ozone Source Gas: Compressed air

Catalytic thermal decomposition at 720 °C.

» Autosampler
e vial capacity: 35 mL vials x 65 or more

» Additional requirements:
e Two packages of compatible vails
e Carrier gas purification kit must be included.
e Suitable PC and screen with minimum requirements as follow :
(PC (Core i5-Gen13 or newer, Ram at least 16 GB, NVME SSD 1TB,
Activated windows and activated Microsoft office package (Screen with
size at least 27 inch).(quantity:1)
e Laser jet printer with brand name very good quality (quantity:1)
e Power strip, six port, power (1500-2000W).(quantity:1)
» Installation & warranty:
e Operation & installation of the system by a qualified engineer on site.
e Two years free warranty including spare parts from date of installation
e Acceptance of the system is based on its performance to Total Nitrogen in
Wastewater matrices.
¢ Provide all accessories needed for the installation and operation of the
instrument (power cables, waste bottles, and waste lines).

2025/ 3051 /39 pd elanll OYUST 7 3lad g laSH Jgan g Aiall &5 jl8al) J g g AyisllAdial gall g Bualall g dalall Ja 5 i) 5 ilaglasl)

of 2213




e The supplier should be authorized local agent and must has certified service
engineers from the manufacturer.

» Training :

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

e The supplier must provide a separate itemized price for training for two
persons abroad at the training institution of the manufacturing company
on the environmental applications of the analysis, the external training
shall be at least three days without traveling days.
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1.| High Performance Liquid Chromatograph 1
with PDA (photodiode array) or DAD for
analyzing phenols in Wastewater

2.| Direct Mercury Analyzer for analyzing 1
Mercury in Wastewater
3.| Total Organic Carbon Analyzer for analyzing 1

Total Nitrogen in Wastewater
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