
Zeta Plus 40Q purifiers are high capacity purifiers
designed to remove metallic ion contaminants from
high purity chemicals such as resins, photoresists, and
solvents in a single pass. The purifier contains ion
exchange groups that have been bonded within a
porous depth media structure. This proprietary
construction enhances surface area for the ion
exchange groups assuring metallic contaminant
removal to single digit ppb levels. 

Zeta Plus 40Q Vs Ion Ex change Col umns
Ion ex change col umns, a pro cess step com monly used 
to re move trace metal ions from high pu rity chem i cals
are of ten the lim it ing fac tor in re duc ing the man u fac tur -
ing cy cle. Ion ex change col umns are com prised of
resin beads, which typ i cally have a par ti cle size dis tri -
bu tion rang ing be tween 0.3 mm and 1.2 mm in
di am e ter, and are packed into a col umn. When the
resin beads are packed into the col umn they cause a
high dif fer en tial pres sure as the highly vis cous fluid
flows down through the col umn. Be cause a fi nite space 
ex ists be tween ion ex change resin beads, void or in ter -
sti tial vol ume is formed. When a high pu rity chem i cal is 
in tro duced to the ion ex change col umn, the fluid will
take the path of least re sis tance through the col umn,
which is com monly re ferred to as “chan nel ing”. To min -
i mize the chan nel ing ef fect, the ion ex change col umn
is op er ated at a very low flow rate which in turn in -
creases the con tact or “res i dence time” with the fluid.
Res i dence is de scribed as the pe riod of time when the
fluid and func tional sites of the ion ex change resin are
in con tact. Even with low flow rates and long res i dence 
times, ion ex change col umns typ i cally can not re duce
the trace metal con tent to the re quired spec i fi ca tion
lev els in a sin gle pass. One rea son for this is that the
ion ex change resin beads have a rel a tively low sur face 
area to vol ume ra tio and an other rea son is that a large
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void vol ume ex ists be tween each resin bead. When
these two fac tors are com bined the pro cess fluid is not
able to fully ac cess the ion ex change sites thereby re -
sult ing in a less ef fi cient means of pu ri fi ca tion.  For this
rea son, it is of ten nec es sary to run the ion ex change
col umn in re-cir cu la tion mode un til the re quired
parts-per-bil lion lev els for trace met als is achieved.
This is par tic u larly true with high vis cos ity chem i cals.
While this tech nol ogy is ef fec tive at re duc ing trace
metal and ionic con tam i nants it lacks the throughput
that material suppliers require. 

CUNO has de vel oped a chem i cally mod i fied pu ri fier
that is ca pa ble of re mov ing me tal lic or ionic con tam i -
nants from photoresists, res ins, sol vents, and an cil lary
chem i cals while im prov ing flow and through put. This is
ac com plished by max i miz ing pu ri fi ca tion sur face area,
which re duces the po ten tial for chan nel ing and in -
creases the con tact time be tween the chem i cal and
re ac tive sites of the pu ri fier.  This in crease in pu ri fi ca -
tion sur face area is achieved by us ing the pat ented*
Zeta Plus 40Q metal ion removal media. 

Su pe rior Met als Re moval Ca pac ity Pro vided
by Zeta Plus 40Q
Zeta Plus 40Q Pu ri fi ers con tain mul ti ple ion ex change
groups that re duce trace met als such as Na, Fe, K,
and Ca to sin gle digit parts per bil lion lev els in sin gle
pass or recirculation mode ap pli ca tions. Un like com -
pet i tive pu ri fi ers that only con tain ion ex change
tech nol o gies on the sur face of the me dia, Zeta Plus
40Q Pu ri fi ers are able to pu rify ionic con tam i nants
through out the en tire depth of the me dia. This pat ented 
de sign pro vides a more ef fi cient means of pu ri fi ca tion
per sur face area while in creas ing flow and life time. Ta -
bles 1, 2, and 3 show the metal re moval per for mance
of Zeta Plus 40Q pu ri fier in pro pyl ene gly col
monomethyl ether ac e tate (PGMEA), pro pyl ene gly col
monomethyl ether (PGME), and ethyl cellosolve ac e -
tate (ECA). Met als re moval was quan ti fied us ing a
graph ite fur nace atomic ab sorp tion spec trom e ter. 

Ta ble 1 - Sin gle Pass Met als Re moval from 
PGMEA/PGME (30/70 Mix ture)

Metal Detection
Limit (ppb)

Influent Level
(ppb) Effluent Level (ppb)

Al 0.2 10 < D.L.*

Ca 0.2 15 < D.L.

Cr 0.2 10 < D.L.

Cu 0.2 9 < D.L.

Fe 0.2 9 < D.L.

K 0.2 8 < D.L.

Mg 0.2 8 < D.L.

Mn 0.2 11 < D.L.

Na 0.2 9 1.6

Ni 0.2 8 < D.L.

Pb 0.2 10 < D.L.

Zn 0.2 7 < D.L.

* Detection Limit

* US Pat ent 6,103,122

Ta ble 2 - Sin gle Pass Met als Re moval from 
PGMEA

Metal Detection Limit
(ppb)

Influent Level
(ppb)

Effluent Level
(ppb)

Ca <10 1160 < D.L.

Fe <10 838 < D.L.

Na <10 902 < D.L.

Ta ble 3 - Sin gle Pass Met als Re moval from ECA

Metal Detection Limit
(ppb)

Influent Level
(ppb)

Effluent Level
(ppb)

Ca <10 590 < D.L.

Fe <10 230 < D.L.

Na <10 850 < D.L.

Zeta Plus 40Q Extractables
The pu ri fier’s clean ma te ri als of con struc tion en sure
that ionic, or ganic, and me tal lic con tam i nants are not
be ing added back into the pro cess chem i cal. Ionic, or -
ganic, and me tal lic con tam i nants can ex tract from
other fil ter ma te ri als, which may change the
photo-speed, vis cos ity, or mo lec u lar weight of the
chem i cal. A static soak test was per formed to de ter -
mine the amount of con tam i nants ex tracted from the
sol vent PGMEA.  Af ter a 24-hour static soak,
extractables were quan ti fied us ing a graph ite fur nace
atomic ab sorp tion spec trom e ter (Ta ble 4).

Ta ble 4. - Extractable Met als Con tent of Zeta 
Plus 40Q in PGMEA

Metal Detection Limit (ppb) Effluent Level (ppb)

Ca 4.0 < D.L.

Cr 2.0 < D.L.

Cu 1.0 < D.L.

Fe 5.0 < D.L.

K 1.0 < D.L.

Na 5.0 < D.L.

Zeta Plus 40Q Pu ri fier Scale-Up 
For lab o ra tory and pi lot scale test ing, CUNO of fers low
hold-up vol ume Zeta Plus 40Q pu ri fier disks (47mm,
90mm, 142mm) and hous ings to al low end us ers to as -
sess pa ram e ters such as ma te rial com pat i bil ity,
photo-speed, and trace met als re moval in a rapid and
cost ef fec tive man ner. The com pact size al lows for
easy re place ment and in stal la tion of pu ri fi ca tion me dia
while re duc ing the waste of ex pen sive chem i cals. Zeta
Plus 40Q pu ri fier disks con tain the same fil ter me dia as 
full size Zeta Plus 40Q pu ri fier car tridges, en sur ing re -
peat able and re li able per for mance through out



lab o ra tory, pi lot, and full pro duc tion test ing. This makes 
the scale-up pro cess sim ple, lin ear, and pre dict able.

In full scale pro duc tion, Zeta Plus 40Q pu ri fier is of -
fered in car tridge di am e ter sizes of 8”, 12”, and 16”
pro vid ing up to 37 ft2 (3.44 m2) 2 of sur face area in a sin -
gle car tridge. Zeta Plus Hous ings can ver ti cally
ac com mo date 1, 2, 3, or 4 Zeta Plus 40Q car tridges,
al low ing the end user to tai lor the fil tra tion sys tem to
their re quired flow rate.  

Zeta Plus 40Q Pu ri fier Life time
The life time of the pu ri fier will vary based on the ionic
con tam i na tion load ing in the fluid, the batch or bath
size, and the de sired metal ef flu ent spec i fi ca tion. As a
re sult, the pu ri fier should be sized based on the de -
sired flow rate for the ap pli ca tion. CUNO rec om mends
≤ 0.25 gpm (0.95 lpm) flow rate per 1 ft2 2 (0.09 m2 2) of
Zeta Plus 40Q me dia for a 1cps fluid and ≤ 0.1 gpm
(0.38 lpm) flow rate per 1 ft2 2 (0.09m2 2) of Zeta Plus 40Q 
me dia for 10 to 100 cps flu ids. For flu ids greater than
100 cps, con sult the fac tory.  Ta ble 5 pro vides the rec -

om mended flow rate for each Zeta Plus 40Q pu ri fier
car tridge avail able.

Table 5. - Recommended Flow Rate per 
Cartridge Configuration

Catalog Number
Maximum Flow Rate

for 1 cps fluids

Maximum Flow
Rate for 10 to 100

cps fluids

GPM LPM GPM LPM

Z8F
(8” – 2 cell)

0.20 0.76 0.08 0.30

45167
(8” – 7 cell)

0.75 2.85 0.30 1.14

45109
(8” – 8 cell)

0.85 3.23 0.34 1.29

45244-01
(12” – 9 cell)

2.3 8.5 0.9 3.4

45237 -01
(12” – 12 cell)

3.0 11.3 1.2 4.5

45245-01
(12” – 16 cell)

4.0 15.1 1.6 6.1

Z16P
(16” – 14 cell)

9.3 35.0 3.7 14.0

Prod uct Spec i fi ca tions

Catalog
Number

Nominal
Diameter Height Media Surface

Area

In. mm In. mm Ft2 m2

Z8F 
(8” – 2 cell)

8 203 3 15/32 88 0.8 0.07

45167
(8” – 7 cell)

8 203 6 5/8 168 3.0 0.28

45109 
(8” – 8 cell)

8 203 6 9/16 166 3.4 0.32

45244-01 
(12” – 9 cell)

12 273 7 9/16 192 9.0 0.84

45237 -01
(12” – 12 cell)

12 273 10 3/4 273 12.0 1.1

45245-01 
(12” – 16 cell)

12 273 10 3/4 273 16.0 1.5

Z16P 
(16” – 14 cell)

16 406 10 3/4 273 37.0 3.4

Maximum
Operating
Temperature

176º F (80º C)

Maximum
Differential
Pressure

35 psid @ 176º F (2.4 bar @ 80º C)

Various O-Ring/Gasket Materials

Zeta Plus 40Q Media

Polypropylene End Caps

Polypropylene Center Post

Polypropylene Edge Seal

Polypropylene Cell Separator

Fig ure 1. - Zeta Plus 40Q Con struc tion
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Zeta Plus 40Q Pu ri fier Car tridge Or der ing Guide
Zeta Plus Configuration 2-123 O-Ring Material Packaging Grade

Z8F (8” – 2 cell)
SOE Cartridge

A2NP

A - Silicone
B - Fluorocarbon
C - EPR
D - Nitrile
K - TEV

2 40Q

Configuration 2-123 O-Ring Material Grade

45167 (8” – 7 cell)
SOE Cartridge

01 – Nitrile
02 – EPR
03 – Fluorocarbon
04 – Silicone
09 – TEV

40Q

Configuration DOE Gasket Material Grade

45109 (8” – 8 cell)
DOE Cartridge

11 – Nitrile
13 – Fluorocarbon
14 – EPR
22 – Silicone
23 – PTFE

40Q

Configuration DOE Gasket Material Grade
45244-01 
(12” – 9 cell)
45237-01
(12” – 12 cell)
45245-01 
(12” – 16 cell)

A - Silicone
B - Fluorocarbon
C - EPR
D - Nitrile
E - PTFE

40Q

Configuration DOE Gasket Material Grade

Z16P 
(16” – 14 cell)

A - Silicone
B - Fluorocarbon
C - EPR
D - Nitrile
E - PTFE

40Q

Zeta Plus 40Q Pu ri fier Disk Or der ing Guide
47mm Disk B0204-40Q
90mm Disk B0406-40Q
142mm Disk B0611-40Q

Fluid Purification
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Seller war rants its equip ment against de fects in work man ship and ma te rial for a pe riod of 12 months from date of ship ment from the fac tory 
un der nor mal use and ser vice and oth er wise when such equip ment is used in ac cor dance with in struc tions fur nished by Seller and for pur -
poses dis closed in writ ing at the time of pur chase, if any.  Any un au tho rized al ter ation or mod i fi ca tion of the equip ment by Buyer will void
this war ranty.  Seller's li a bil ity un der this war ranty shall be lim ited to the re place ment or re pair, F.O.B. point of man u fac ture, of any de fec -
tive equip ment or part which, hav ing been re turned to the fac tory, trans por ta tion charges pre paid, has been in spected and de ter mined by
the Seller to be de fec tive.  THIS WAR RANTY IS IN LIEU OF ANY OTHER WAR RANTY, EITHER EX PRESSED OR IM PLIED, AS TO DE -
SCRIP TION, QUAL ITY, MER CHANT ABIL ITY, FIT NESS FOR ANY PAR TIC U LAR PUR POSE OR USE, OR ANY OTHER MATTER.
Un der no cir cum stances shall Seller be li a ble to Buyer or any third party for any loss of prof its or other di rect or in di rect costs, ex penses,
losses or con se quen tial dam ages aris ing out of or as a re sult of any de fects in or fail ure of its prod ucts or any part or parts thereof or aris -
ing out of or as a re sult of parts or com po nents in cor po rated in Seller's equip ment but not sup plied by the Seller. 
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