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RO and Brackish water

Challenge: silica removalChallenge: silica removal

•• Scaling occurs on Scaling occurs on 

membranesmembranes

• 100 ppm 

concentration of 

silica.

• Desalination can 

only remove 

~75% of the water 

before scaling.  



Objective

• Silica removal from brackish water prior to 

desalination as a part of a pre-treatment 

process. 

• Silica content of the brackish water can be 

reduced up to 90%, which indicates that 

there will be a significant improvement of 

the life span of the RO membrane. 



Methods

• Coagulant method

– Calcium hydroxide

• Adsorbent method

– Activated alumina (AA)



Coagulant Method
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Silica Dioxide with Water

Calcium Hydroxide reactions with Silicic Acid

Silica chemistry



Proposed Method
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Method of Analysis

Molybdate 

Reagent and Acid 

Reagent

Citric Acid 

reagent

1.Mix the solution

gently

2.Incubate for 10

minutes at 25°C

1.Mix the solution

gently

2.Incubate for 10min at

25°C

Analyze at

452 nm



Standard Curve

y = 284.9x - 0.541
R² = 0.999
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Silica efficiency

High dosage = 0.92 g/L

Medium dosage = 0.69 g/L

Low dosage = 0.46 g/L

55

60

65

70

75

80

85

90

95

30 40 50 60 70 80 90

Temperature (°C)

%
 s

il
ic

a
 r

e
m

o
v
a
l

0.92 g/L (high dosage)

0.69 g/L (medium dosage)

0.46 g/L (low dosage)

The effect of temperature on percentage silica removal



Silica Removal: Activated 

Alumina
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