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Trace Metals Reduction from Critical Process Chemicals

Zeta Plus EC purifiers are high capacity purifiers designed to remove metallic ion
contaminants such as Ca, Fe, and Na
from photoresists, solvents, ink jet, and
wastewater applications in a single pass.
The purifiers offer unique advantages
in contaminant reduction because of en-
hanced electro-kinetic properties. Since
most suspended particles have a hega-
tive charge, the strong positive electro-
Kinetic charge of Zeta Plus EC enables
the adsorption of contaminants that are
too small for removal by mechanical
straining.

The Scanning Electron Micrograph
(SEM) in Figure 1 illustrates the en-
hanced particle removal mechanism.

Figure 1: SEM lllustrates the enhanced
particle removal mechanism

Features & Benefits Applications
Zeta Plus EC Charged Media Photoresists
= Reduction of trace metals to low digit ppb levels Resins

= Superior metal reduction capacity, lower cost-of-ownership

: / Ancillary Chemicals
= Reduced residence time compared to lon Exchange Column

Wastewater
Graded Density Construction Solvents
= | arge surface area increases contact time between the fluid and reactive sites of the purifier Ink Jet

= |ncreased Purifier lifetime

High Flow Rates
= |ncreased throughputs as compared to ion exchange columns.

Wide Range of Configurations
= Allows for the same purification media to be used during laboratory, pilot and full production
scale-up
= | ow hold-up volume disk filters allow material suppliers to perform testing in a rapid and cost-
effective manner

Low Cartridge Extractables
= Excellent downstream cleanliness

Quality Manufacturing
= |SO 9001:2000 Quality Management System
= Repeatable and reliable performance.




Table 1: Single Pass Metals Removal from
PGMEA

Metal Detection Influent Effluent
Limit (ppb) | Level (ppb) | Level (ppb)
Ca 10 1160 <D.L
Fe 10 838 <D.L
Na 10 902 20

Table 2: Single Pass Metals Removal from ECA

Metal Detection Influent Effluent
Limit (ppb) | Level (ppb) | Level (ppb)
Ca 10 590 <D.L
Fe 10 230 <D.L
Na 10 850 <D.L

Table 3: Extractable Metals Content of
Zeta Plus EC in PGMEA

Detection Limit | Effluent Level
Meta (pob) (ppb)
Ca 4.0 <DL
Cr 2.0 <DL
Cu 1.0 <DL
Fe 5.0 <DL
K 1.0 <DL
Na 5.0 <DL

Superior Metals Reduction Capacity Provided by Zeta Plus EC Filters

Zeta Plus EC Purifiers contain charge technology that captures trace metals (Tables 1
and 2) such as Ca, Fe, and Na to low parts per billion levels in single pass or recircula-
tion mode applications. Unlike competitive purifiers that only contain purification
technologies on the surface of the media, Zeta Plus EC Purifiers are able to capture
ionic contaminants throughout the entire depth of the media. This patented design
provides a more efficient means of purification per surface area while increasing flow
and lifetime.

Zeta Plus EC Extractables

The purifier’s clean materials of construction provide little to no contribution of ionic or
organic contaminants to the process chemical. lonic and organic contaminants can extract
from other filter materials, which may change the photo-speed, viscosity, or molecular
weight of the chemical. An extractable test was performed to determine the amount of
contaminants extracted from PGMEA and the results were quantified using a Graphite
Furnace Atomic Absorption Spectrometer (Table 3).

Zeta Plus EC Purifier Scale-Up

For laboratory and pilot scale testing, CUNO offers low hold-up volume Zeta Plus EC
purifier disks (47 mm, 90 mm, 142 mm) and housings to allow end users to assess pa-
rameters such as material compatibility, photo-speed, and trace metals removal in a rapid
and cost effective manner. The compact size allows for easy replacement and installation
of purification media while reducing the waste of expensive chemicals. Zeta Plus EC
purifier disks contain the same filter media as full size Zeta Plus EC purifier cartridges,
ensuring repeatable and reliable performance throughout laboratory, pilot, and full pro-
duction testing. This makes the scale-up process simple, linear, and predictable.

In full scale production, Zeta Plus EC is offered in cartridge diameter sizes of 8, 12,

and 16” providing up to 37 ft2 of surface area in a single cartridge. Zeta Plus Housings
can vertically accommodate 1, 2, 3, or 4 Zeta Plus EC cartridges, allowing the end user to
tailor the filtration system to their required flow rate.

Zeta Plus EC Purifier Lifetime

The lifetime of the purifier will vary based on the ionic contamination loading in the
fluid, the batch or bath size, and the desired metal effluent specification. As a result, the
purifier should be sized based on the desired flow rate for the application. CUNO recom-
mends 0.25 gpm (0.95 Ipm) flow rate per 1 ft? (0.09 m?) of Zeta Plus EC media for a 1cps
fluid and 0.1 gpm (0.38 Ipm) flow rate per 1 ft? (0.09 m?) of Zeta Plus EC media for 10
cps fluids. Table 4 provides the cartridge configurations, dimensions, surface area, and
recommended flow rate for each Zeta Plus EC purifier cartridge.



Trace Metals Reduction from Criticasl Process Chemicals

Table 4: Recommended Flow Rate per Cartridge Configuration

Maximum Flow Rate for Maximum Flow Rate for
Catalog Number 1 cps fluids 10 to 100 cps fluids
GPM LPM GPM LPM
Z8F (8" - 2 cell) 0.23 0.87 0.09 0.34
45167 (8" - 7 cell) 0.78 29 0.310 117
45109 (8" - 8 cell 088 33 035 132 Various O-ring/Gasket Materials
45244-01 (12” - 9 cell) 2.3 8.5 0.90 3.41 Polypropylene End Caps
45237-01 (12" - 12 cell) 3.0 14 1.2 454
45245-01 (12" - 16 cell) 4.0 15.1 16 6.06 Zeta Plus EC Media
Z16P (16” - 14 cell) 9.3 35.0 37 14.01

Table 6: Product Specifications

Nominal Diameter Height Media Surface Area
Catalog Number
Inches mm Inches Ft? m?
Z8F
®" - 2 cell) 8 203 3715/3 88 09 0.08
45167
® -7 cell) 8 203 65/s 168 31 0.28
45109
. 8 203 6 11/ 170 Bl 0.32
(8”-8cell) Polypropylene Cel Polypropylene Edge Seal
45244-01 12 273 71/ 195 9.0 0.84 Separalor
(12" - 9 cell) 10 - -
2 Polypropylene Center Post
45237-01
(12" - 12 cel) 12 273 103/ 273 12.0 11
45245-01 19 273 109 973 16.0 15 Figure 2: Zeta Plus EC Construction
(12" - 16 cell)
Z16P
(16" - 14 cel) 16 406 103/s 273 37.0 34
Maximum Operating Temperature 180°F (80°C)




/eta Plus™ EC Purifier Cartridge Ordering Guide

Zeta Plus - SOE Cartridge 0-Ring Material Packaging Media Grade
A - Silicone 020EC- 0.2 pm
Z8FAN2P (8” - 2 Cell Plug-in) | | B - Fluorocarbon ] 2 per pack | 050EC-0.5pum
C-EPR 080EC - 0.8 m
D - Nitrile 150EC - 1.5 pm
K-TEV
Zeta Plus - SOE Cartridge 0-Ring Material Media Grade
A - Silicone 020EC - 0.2 ym
45167-21 (8" - 7 cell) | B-Fluorocarbon ] OS50EC-0.5um
C-EPR 080EC - 0.8 pm
D - Nitrile 150EC - 1.5 pm
K-TEV
Zeta Plus - DOE Cartridge Gasket Material Media Grade
|| A-Silicone || 020EC - 0.2 pm ‘e
45109-21 (8” - 8 cell) B - Fliorocarbon 0S0EC- 05 bm /eta Plus EC Purifier
D-Nirle 1S0EC- 15 4m Disk Ordering Guide
Configuration Media Grade
Zeta Plus DOE Cartridge Gasket Material Media Grade B0204 (47 mm DisK) 020EC - 0.2 pm
002 BO406 (90 mm Disk) oo o2 b
- Sili -0.2um - .
4524410 (12 -9cel) [ fScone | 050EC-05pm BOG11 (142 mm Disk 150EC - 1.5 ym
45237-01 (12 - 12 cell) C-EPR 080EC - 0.8 ym
45245-01 (12” - 16 cell) D - Nitrile 150EC - 1.5 pm
Z16P (16” - 14 cell) E - PTFE
Important Notice

CUNO MAKES NO WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.
Since a variety of factors can affect the use and performance of a CUNO product in a particular application, some of which are uniquely within the user’s knowledge and control, user is responsible
for determining whether or not the CUNO product is fit for a particular purpose and suitable for user’s method of application.

Limitation of Remedies and Liability

If the CUNO product is proved to be defective, THE EXCLUSIVE REMEDY, AT CUNO’S OPTION, SHALL BE TO REFUND THE PURCHASE PRICE OR TO REPAIR OR REPLACE THE DEFECTIVE
PRODUCT. CUNO shall not otherwise be liable for loss or damages, whether direct, indirect, special, incidental or consequential, regardless of the legal theory asserted, including, but not limited
to, contract, negligence, warranty or strict liability.

Warranty

Seller warrants its equipment against defects in workmanship and material for a period of 12 months from date of shipment from the factory under normal use and service and otherwise when
such equipment is used in accordance with instructions furnished by Seller and for purposes disclosed in writing at the time of purchase, if any. Any unauthorized alteration of modification of the
equipment by Buyer will void this warranty. Seller’s liability under this warranty shall be limited to the replacement or repair, F.0.B., point of manufacture, of any defective equipment or part which,
having been returned to the factory, transportation charges prepaid, has been inspected and determined by Seller to be defective. THIS WARRANTY IS IN LIEU OF ANY OTHER WARRANTY, EITHER
EXPRESSED OR IMPLIED, AS TO DESCRIPTION, QUALITY, MERCHANTABILITY, FITNESS FOR ANY PARTICULAR PURPOSE OR USE, OR ANY OTHER MATTER. Under no circumstances shall
Seller be liable to Buyer or any third party for any loss of profits or other direct or indirect costs, expenses, losses or consequential damages arising out of or as a result of any defects in or failure
of its products or any part or parts thereof or arising out of or as a result of parts or components incorporated in Seller’s equipment but not supplied by the Seller.
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