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Changing Trends - Sources of HF
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Impact on Wastewater Treatment

F Loading 100

Older plants hydraulically limited
Wet Bench =80

Greater burden on infrastructure

Central (water supply and movement)

Scrubber =20

s

F Loading 140
. Wet Bench =70
Hydraulic 2005 Central
Loading100 Scrubber =5
Central HF Plant \
Hydraulic
* All numbers have Sized for Loading 160
been normalized E load = 150

Hydraulic load =120

. BOC EDWARDS

The content of this presentation is confidential and should not be distributed to a third party without prior authorization from BOC Edwards



FAB HF Management and Water Reuse
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Resolution — POU Concentration

ERIX™ - Stabilization tank, solids filtration, heat removal and removal/
concentration of fluoride ion loading
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HF to treatment
e
> Removes acids from a solids laden waste water
> Returns cleaned water to the POU gas abatement units

> Sends volume reduced, concentrated HF liquor to the site
treatment plant
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ERIX™ System Specifications

Aim to minimize cost of ownership
Minimize operator intervention

Manage solids

Minimize chemical additions
Maintain POU sump < 500 ppm HF
Recycle > 90% of water to POU units

Manage up to 7kg/d HF (ionic equivalent)
10 gal/min (50m3/d water)
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Electrochemical Regeneration
How Electrodeionization (EDI) Works

ENERN | 4H:0 + de =
B | 2Hz.40H

APM CPM

0 @ ~ )anionresin [ ) cation resin

APM = Anion Permeable Membrane CPM = Cation Permeable Membrane

8 "BOC EDWARDS

The content of this presentation is confidential and should not be distributed to a third party without prior authorization from BOC Edwards



[
O
A
A
LLI
N
-
O
-
qy)
N
-
O
&)
[®
@)
—
O
@
LLI

Treated Feed

Concentrate
e

Electrolyte

]

F
[

Cathode

i

ctrolyte

|

%)
<
+
o

™
I
<

&
CPM
Ele

cem | apm | cpm | apm | cpm | aPm

Ricisestaisastaes iahisdinaiciccstiic
5 M.W““m.ur.“.u.n““.mwmwn_ $essassessecp

¢

Anode

CpP

Electrolyte

Feed

Concentrate

Anion Permeable Membrane
Cation Permeable Membrane

=
o
<

EDWARDS

CPM

The content of



SUNY Albany — ERIX Beta Placement

COLLE(Jk OF NANObCALt
SCIENCE & ENGINEERING

UNIVERSITY AT ALBANY State University of Mew York

: Installed on etch tool
About CNSE : Academics :: Research :: Peule :t Facilities :: News :: Events :: Home

Join the \ | Recirculating water
Nanotechnology -2 & to two TCS systems

Revolu‘uon

Gases

. C,Fq, C,Fs,
CH,F,, CHF,,

NF;, NH,
Press Releases Back to Current Articles | Print this | Email it Eval uate
i The News BOC Edwards Installs Innovative ERIX Water Treatment - F
:E:E;T at UAlbany Nanocollege’s Albany Nanotech Complex . Water reuse
E:I:};(":::ycles Scrubber Water and Improves Efficiency of Back-Pad Treatment . Ammonia

This stary ran on Business Vyire, AZoNaho.corm, semiconductor Fabtech and
Euroiahofech News.
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ERIX Project Plan Milestones

3 project milestones

Chemical treatment validation
Acid removal rates

Water recycling rates
Concentration factor
Equipment function and parameter setting

Pressures, temperatures and flow setting
refinement

Automatic operation

Production worthiness

Unattended uptime, mean time to failure, mean
time to repair.

Operating costs
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ERIX Project Plan Milestones

Chemical treatment validation
- Acid removal rates / Water recycling rate / Concentration factor

ERIX commissioned October 2006

DOE called for high chemical loads

ERIX EDI cell operational and able to remove mixed acids from waste
water under high gas loads

Gas trial 1 - C,F,, C,Fg, CH,F,, CHF,

Gas trial 2 - C,F,, C,Fg, CH,F,, CHF;, NF;, NH,

Gas trial 3 — Standard recipes for tool operating a peak wafer
throughput (~25 wafers per hour)
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Acid Removed <<500 ppm

Cell capacity vs. gas flow Managing the HF in the reuse water to
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Wastewater Recycled 90%
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Wastewater reduction by 90% (operator set)
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Fluoride Waste Concentrated
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The content of this presentat

High Gas Throughput - Other Species

Fluoride effectively removed and
concentrated

-Cations

-NH,* and Na* removed and
concentrated

- Silica moved to concentrated

- Some corrosion products also to
concentrate

No phosphate (i.e. no electrolyte
leaking)
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Species 2. Feed ppm 2. Conc ppm
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ERIX Project Plan Milestones

Equipment function and parameter setting
Pressures, temperatures and flow setting refinement
Automatic operation

> Technical verification completed November 2006
> Dec 25 - conductivity probe failure, safe shut down

Waste treated 13000 gallons, discharge 1250 gallons
Water recycled 90%

> Next steps: Production worthiness

Marathon operational testing
. Collect up-time data

. Service intervals

. Optimize operations

. Cost of ownership
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Operating Benefits Verification

> Water usage decreased by a minimum of 90%
Can increase internal POU recirculation
> Dally water from POU to central F treatment decreased by 90%
No requirement to build new precipitation plants or extend water supply

infrastructure
4.5 gal/min
~200ppm F 0.45 gal/min
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HF to treatment

1-1.5 gal/min per scrubber 4.5 gal/min 0.45 gal/min
~1.8kg HF per scrubber per day ~500 ppm HF 7.2 kg/day HF
3000 ppm HF
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