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A. General Requirements:

1-The antiscalant shall be a liquid formulation specifically designed for use in seawater and
brackish water reverse osmosis (RO) systems.

2-1t must effectively prevent scale formation, including calcium carbonate, calcium sulfate,
barium sulfate, and silica, while reducing particulate fouling in the membranes.

3-The antiscalant shall be non-toxic and certified for use in potable water production,
complying with NSF/ANSI Standard 60 or equivalent certification.

4-The antiscalant must enable the RO system to achieve recovery rates of 55-60%, minimizing
the risk of scaling and fouling under these operating conditions.

5-Provide MSDS, technical datasheet and recommended dose.

6-Submission of Antiscalant Dosage Table: The contractor must submit a detailed antiscalant
dosage table in their technical offer for evaluation. The table should include the recommended
antiscalant dose (mg/L) for each conductivity range as specified below:

| Feed Water Type || Recommended Dose (mg/L) |

| Brackish water ||

[To be provided by supplier] |

| Sea water || [To be provided by supplier] |
. This table will be used as a key evaluation criterion in the tender process to ensure the
proposed antiscalant meets performance expectations for various water quality conditions.
. If the recommended dosage stated in the table does not perform effectively during field

trials, the chemical will be rejected.
B. Performance Simulation Tool (Mandatory Requirement):

1-The supplier must provide a proprietary or equivalent simulation tool to optimize antiscalant
performance and verify compatibility with the RO system's specific feed water chemistry and
design parameters.

Antiscalant
for RO
System
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F.

2-The tool shall have the following capabilities:

e  Predict potential scaling risks for calcium carbonate, calcium sulfate, barium
sulfate, silica, and other relevant compounds.

e  Optimize the antiscalant dosing rate for varying operating conditions,
including changes in recovery rates, temperature, and feed water composition.

e Simulate antiscalant performance across a wide range of pH and recovery
conditions.

e  Provide detailed reporting for operational monitoring and troubleshooting.

3-The supplier shall provide technical support to ensure the end-user is fully capable of
using the tool effectively for system management.

4-Binding Clause: The provision of this simulation tool is a critical part of the tender and
contract. Failure to provide a tool of equivalent capability will result in rejection of the bid
or termination of the agreement.

Performance Characteristics:

1. The product must demonstrate effectiveness across a wide pH range.
2. It must allow for neat or diluted feeding, with no significant impact on performance
when diluted according to specified guidelines.

Dilution Guidelines:

e  Specify if the antiscalant can be diluted for on-site preparation and feeding.
e  Confirm the minimum allowable product concentration during dilution to
ensure stability and effectiveness.

Packaging and Storage:

1- The antiscalant shall be supplied in liquid form and available in 20-liter or 200-liter
containers to meet site-specific operational and handling requirements.
2-  Each container must be clearly labeled with the following information:

Product Name.

Production Date.

Expiration Date (minimum shelf life of 18 months from the date of delivery is
required).

Batch Number for traceability.

Field Trial Requirement (Mandatory):

1. The supplier must provide the antiscalant for an on-site field trial lasting two months to
validate its performance under actual operating conditions.
2. During the field trial, the antiscalant must:

e Demonstrate effective scaling prevention and fouling control at the required
recovery rates.

e  Be dosed according to the supplier's recommended rate, optimized for the
specific feed water chemistry and operating conditions.

e  Maintain membrane performance, including stable differential pressure and
salt rejection.

53




3. Adetailed report of the field trial performance, including key operational parameters,
must be provided at the end of the trial for review and approval.

G. Feed Water Specifications: The antiscalant must be suitable for feed water with the

following characteristics

Parameters Minimum Maximum
pH 7 8.5
Conductivity uS/cm 1196 48,000
Total Hardness (as CaCOs) mg/L 450 6250
Calcium (Ca?') mg/L 83 600
Magnesium (Mg*") mg/L 25 1195
Sodium (Na') mg/L 106 11344
Potassium (K*) mg/L 8 25
Sulfate (SO+*") mg/L 130 1600
Chloride (CI") mg/L 210 17725
Bicarbonate (HCO;") mg/L 145 332
Total Iron (Fe) mg/L 0.1 0.9
Silica (Si02) mg/L 2 8
Total Dissolved Solids (TDS) mg/L 723 32685
Temperature °C 10 35

The contractor must submit a detailed biocide dosage table in their technical offer for
evaluation. The table should include the recommended biocide dose (ppm) for each
application mode:

| Application Mode || Recommended Dose (ppm) I
| Continuous Feed || [To be provided by supplier] |
| CIPCleaning || [To be provided by supplier] |

The table will serve as a key evaluation criterion to ensure the proposed biocide meets

performance expectations for various microbial contamination levels.

If the recommended dosage does not perform effectively during field trials, the chemical will be

rejected.

A. General Requirements:
e The biocide chemical shall be a liquid formulation specifically designed for use in reverse
osmosis (RO) systems to prevent microbial growth and biofouling.
e It must be non-oxidizing, highly effective in reducing bacterial growth and slime formation,
ensuring enhanced system performance and extended membrane life.
e The biocide shall be formulated to be compatible with thin-film composite polyamide,
polysulfone, and PVDF membranes and should not cause degradation or loss of membrane
performance.
e The chemical must allow for both continuous dosing and intermittent Clean-In-Place (CIP)
applications, based on the system's biofouling potential and operating conditions.
e The supplier shall provide MSDS, technical datasheet, and recommended dose for evaluation.
B. Application and Treatment Requirements: Biocide for
RO System
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C. Performance Evaluation and Monitoring (Mandatory Requirement):

The supplier must provide technical support to evaluate the effectiveness of the biocide, ensuring
optimal dosing based on system normalization trends and microbiological activity monitoring.

The supplier shall provide a methodology for tracking biofilm reduction, ensuring continued
effectiveness without adverse membrane impacts.

D. Performance Characteristics:

The product must meet the following characteristics:
e Must effectively inhibit microbial growth and biofilm formation.

e Should have no adverse effects with repeated use.

e Must be fully soluble in water with no precipitation or byproduct formation.
E. Material Compatibility:

The biocide must be compatible with common RO system materials, including:
e  Polyethylene, Polypropylene, PVC, Teflon, Viton, EPDM, Neoprene, Lexan, and ABS.

e  Must not cause degradation or corrosion of system components.

F. Packaging and Storage:

3- The biocide chemical shall be supplied in liquid form and available in 20-liter or 200-
liter containers to meet site-specific operational and handling requirements.
4-  Each container must be clearly labeled with the following information:

e Product Name.

e Production Date.

e Expiration Date (minimum shelf life of 18 months from the date of delivery is
required).

e Batch Number for traceability.

G. Field Trial Requirement (Mandatory):

The supplier must provide the biocide for an on-site field trial to validate its performance under
actual operating conditions.
During the field trial, the biocide must:

e Demonstrate effective microbial control and biofilm prevention.
e  Be dosed according to the supplier's recommended rate.

e Maintain membrane performance, including stable differential pressure and salt
rejection.

A detailed report of the field trial performance, including key operational parameters, must be
provided at the end of the trial for review and approval.
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A. General Requirements

@

o

o

The CIP cleaner shall be a low-pH liquid formulation designed to remove inorganic
scales and metal hydroxides, including iron, aluminum, manganese, calcium carbonate,
and calcium phosphate, heavy fouling and high-scale systems from RO membranes.
Compatible with thin-film composite polyamide (PA) membrane elements.

Buffered formulation to maintain stable pH (3.0 £ 0.5) across a range of dilutions.
Non-foaming and safe for repeated use without causing adverse effects.

Provide MSDS, technical datasheet and recommended concentration %.

Effectively removes inorganic fouling, restoring membrane performance and extending
intervals between cleaning cycles.

Maintains stable cleaning performance with minimal preparation time.

Dosing and Application

Dilute to 1-3% concentration in the total system cleaning volume, including the
cleaning tank, pipework, and membrane vessels.

Circulate the cleaning solution through the membrane array for 30 minutes at flow rates
recommended by the membrane manufacturer.

Compatibility and Material Requirements

Must not cause damage to polyamide (PA) membranes or reduce their operational
lifespan.

Must be non-corrosive to system materials such as SS 304, SS 316, Duplex S.S, PVC,
polypropylene, and EPDM seals.

Packaging, Shelf Life, and Storage

Supplied in liquid form, packaged in 20-liter drums.
Shelf life: Minimum 18 months from production date under proper storage conditions.

Product stability to be maintained under normal conditions, avoiding freezing.

Performance Validation

The Product must undergo site validation trials, with performance metrics including:
o Reduction in differential pressure across the membrane system.

o Restoration of permeate flow rate and salt rejection performance.

Suppliers must submit a detailed report summarizing pre- and post-cleaning parameters,
including cleaning solution stability and fouling removal efficiency

Acidic
CIP
Cleaner
for RO
Systems
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A. General Requirements

e The CIP cleaner shall be an alkaline liquid formulation specifically designed to remove
organic fouling, biofilms, colloidal materials, and iron deposits from reverse osmosis
(RO) membranes.

e  Compatible with thin-film composite polyamide (PA) membrane elements.

e  Buffered formulation to maintain a stable pH during cleaning over a range of dilutions.
e  Enhanced cleaning performance at elevated temperatures (not exceeding 40°C).

e Non-corrosive to standard RO system materials under normal use conditions.

e Provide MSDS, technical datasheet and recommended concentration %.

e  Maintains a stable pH of 11.0-12.0 during cleaning, even at varying concentrations.

e Demonstrates consistent and superior cleaning efficiency with minimal preparation
time.

B. Dosing and Application

e Dilute to a concentration of 0.5-3% in the total system cleaning volume, which includes
the cleaning tank, interconnecting pipework, and membrane vessels.

e Circulate the cleaning solution for 30 minutes per membrane stage at flow rates
recommended by the membrane manufacturer.

e  For heavy fouling, divert the initial return flow (up to 15% of cleaning tank volume) to
drain to avoid re-deposition of removed solids.

C. Compatibility and Material Requirements

e  Must not cause damage to polyamide (PA) membranes or reduce their operational
lifespan.

e  Must be non-corrosive to common RO system materials, such as SS 304, SS 316,
Duplex S.S, PVC, polypropylene, and EPDM seals.

D. Packaging, Shelf Life, and Storage
e  Supplied in liquid form, available in 20-liter drums.

e  Shelf life: Minimum of 18 months from production date under proper storage
conditions.

e Product stability to be maintained under normal storage conditions, avoiding freezing.

E. Performance Validation
e  The product must undergo site validation trials, with performance metrics including:

o Reduction in differential pressure across the membrane system.

o Restoration of permeate flow rate and salt rejection performance.

e  Suppliers must submit a detailed report summarizing pre- and post-cleaning parameters,
including cleaning solution stability and fouling removal efficiency.

Alkaline
CIP
Cleaner
for RO
Systems
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