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Cleaning strategies for the Silica fouling on ultrafiltration membrane

Student : Chengcho Li Advist - Chihpin Huang

Abstract

In recent years, the recycle of wastewater has increasing gained the traction in the
industry of Semiconductor and. Photonics. The value of wafer recycling is not only supported
by government regulations but also the fashion of environmental friendly industry. The
recycle techniquestfor the high turbidity and complex-compositon CMP wastewater continue
to improve; however, the recycle efficiency is low due to the -nature of sewage that easy to
cause fouling and scaling during the recycling process. The dissolved silica will enhance
fouling and Scaling on the membrane unit due to it is not easy to be removed from the
wastewater via the coagulation precipitation because of the small molecular weight-and stable

chemical property.

This study investigated the cleaning strategies for the!Silica fouling' on ultrafiltration
membrane by taking into account variables of time, pH of chemical solutions and temperature
for cleaning. The cleaning efficiency was evaluated by the recovery rate of the flux as well as
the surface condition of the membrane under electfon microscope. The experimental data
showed that the best cleaning efficiency can besreceived under the condition of 60 minutes
cleaning time and the temperature of 50°C with pHII alkali solution. Among thesthree
variables in this experiment, the'elevation of temperature resulted the most positive effect to
the cleaning efficiency. The'experiment was virtually designed to meet the condition in a real
fab;with minor modifications, the data is applicable on-the-spot to the fab. The experiment
also observed membrane ‘pore-enlargement that maybe incurred by fouling pile-up or over
cleaning. Ways to avoid the degrading filter efficiency of the membrane include ‘shortening

clean cycleto eliminate fouling pile-up and adjusting cleaning conditions.

Key words: CMP; Membrane, Chemical Cleany»Wastewater recycle, Dissolved Silica,

ultrafiltration membrane
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GFED @PST:

'/

onsumables/lab_products/i

5 .

_E 45 Feed channe| height -~
-

aad T
T3 P
205 - 31 mi
& 2 — - A7 ]
E15 - S P,
E e e
@05 4+— MELESS

o T T T T

u] 2 4 B g 10 12
Flow, L'minute

Superficial velocy= QI
@ is the flow rate
W isthe width of the flow channel

tis the feed channel height
. S

Effective Membrane Area:

140 cm2 (22 inch?)

Hold-Up Volume:

70 mL (2.4 oz)

Maximum Pressure (316SS Cell Body):

69 bar (1000 psig)

Maximum Temperature (316SS Cell Body):

177°C (350°F)

O-Rings:

Viton

pH Range:

Membrane Dependent

Crossflow Velocity:

Variable (see graph)

Cell Body (316SS):

69 bar (1000 psig)
max. operation

Concentrate Flow Control Valve:

316 Stainless Steel

Concentrate Pressure Gauge:

316 Stainless Steel

http://www.gewater.com/products/consumables/lab_products/index.jsp
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