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DOWEX SBR-P Type 1 Strong Base Anion Exchange Resin

General Information

DOWEX* SBR-P resin is a gel type 1
strong base anion exchange resin
with a high capacity and regenera-
tion efficiency, based on a styrene-
divinyl benzene copolymer matrix
with quaternary ammonium function-
al groups. It is a porous resin
manufactured to incorporate the
characteristics of conventional
strong base anion resins together
with the advantages of a high wet
volume capacity and good mechani-
cal strength. In this way, it combines
fast equilibrium rates, low rinse
requirements and high regeneration
efficiencies with moderate volume
changes when changing ionic form.
Due to its high porosity, DOWEX
SBR-P resin is resistant to organic
fouling while providing good removal
of organics from water. When the
organic content of the incoming

water is high, DOWEX MSA-1,
DOWEX MSA-2 or DOWEX 11 resin
may be a prefered choice to avoid
problems of organic fouling of the
resin.

DOWEX SBR-P resin is typically
used in two or three bed deminerali-
zation systems. The particle size
diztribution of DOWEX SBR-P resin
allows it to be used at high flow
rates. For more demanding condi-
tions, such as treating high tempera-
ture waters (>50°C/120°F) in the
presence of oxidants, another strong
base anion gel type | resin DOWEX
SBR, is preferred.

DOWEX SBR-P MB resin is
graded for use in working mixed
beds and DOWEX SBR-P PS resin
is designed for counter-current
regeneration systems. The specially
graded DOWEX SBR-P C resin has
a narrower bead size distribution

with 2% max. above 1.19 mm and
1% max. below 0.35 mm and is used
for higher flow rates or a lower
pressure drop at equal flow condi-
tions. DOWEX SBR-P C resin has
increased mechanical strength which
makes it a resin of choice for
applications such as condensate
polishing and high flow deep bed
demineralization. In combination with
DOWEX HCR-W?2 resin, it will give
excellent performance in polishing
mixed beds.

This brochure relates to water
demineralization using NaOH
regenerant in co-current or counter-
current operation. The presented
data permits the calculation of
operational capacities and silica
leakages for different influent waters
at different temperatures and levels
of regeneration.

Typical Physical and Chemical Properties

Maximum operating temperature:
OH- form

lonic form as delivered CI-
Total exchange capacity, min. eq/l 1.2
kgr/ft® as CaCO, 26.2
Water content % 53-60
Bead size distribution
Range mm 03-1.2
>1.2 mm % 2
<0.3 mm % 2
Total swelling (Cl ¢« OH), approx. % 20
Whole perfect beads, min. % 90
Particle density, approx. g/ml 1.08
Shipping weight, approx. g/l 690
lbs/ft3 43

Recommended Operating Conditions

60°C (140°F)

CI-form 100°C (212°F)
pH range 0-14
Bed depth, min. 800 mm (2.6 ft)
Flow rates:

Service/fast rinse 5-50 m/h (2-20 gpm/ft?)

Backwash See figure 1

Co-current regeneration/displacement rinse

1-10 m/h (0.4-4 gpm/ft?)

Total rinse requirement

3-6 Bed volumes

Regenerant:
Type 2-5% NaOH
Temperature Ambient or up to 50°C (122°F) for silica removal

* Trademark of The Dow Chemical Company




Hydraulic
Characteristics

Bed Expansion

Under the upflow conditions of
backwashing, the resin will expand
its volume according to Figure 1.
This expansion allows regrading of
the resin, fines removal and better
flow distribution during the subse-
quent regeneration cycle. An expan-
sion of around 80% for 20 minutes is
normally recommended to remove
particulate matter from the resin bed.
Occasionally, a longer backwash
may be needed to fully remove
contaminants.

In counter-current operation,
backwashing is only required if
accumulated debris causes an
excessive increase in pressure drop
or to decompact the bed. Usually a
backwash is performed every 15 to
30 cycles in conventional counter-
current regeneration.

Pressure Drop Data

The pressure drop across a resin
bed can vary depending on a num-
ber of factors. These include resin
type, bead size and distribution,
interstitial space (bed voidage), flow
rate and temperature.

The data in Figure 2 shows the
pressure drop per unit bed depth as
a function of both flow velocity and
water temperature for the standard
grade resin (0.3-1.2 mm). These
figures refer to new resin after
backwashing and settling and should
be considered indicative. The total
head loss of a unit in operation will
also depend on its design. It is
substantially affected by the contri-
bution of the strainers surrounded by
the resin. Due to their narrower
particle size distributions, DOWEX
SBR-P PS and DOWEX SBR-P C
resins can exhibit approximately 5%
lower pressure drop characteristics
than those illustrated in Figure 2.

Figure 1. Backwash expansion vs. flow rate
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Figure 2. Pressure drop
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Operating Characteristics

The suggested operating conditions
in the table above are intended as a
guide and should not be found re-
strictive. Excellent results will be ob-
tained when using any alkali concen-
tration from 2 to 5%. Even 8% can
be used under certain controlled
conditions. The regenerant flow is
based on presenting approximately 2
grams NaOH per liter of resin per
minute. This appears to give the best
performance using 4% NaOH, result-
ing in a regeneration flow rate of

3 m%h per m® of installed resin
(0.4gpm/ftd).

The use of hot regenerant (up to
50°C/120°F) gives an increased
operational capacity and is especial-
ly useful for waters with a high silica
load. Note that it will only be efficient
if the resin has been preheated
during the last bed volume of the
preceding backwash.

The engineering design, es-
pecially of the distribution and
collection systems, will be strongly
influenced by the operational flow
rates. The compatibility of this
design with the needs of an efficient
regeneration will be of the utmost
importance and may change the
regeneration recommendations in
some aspects to obtain an optimal
system. In large plants for instance,
a lower concentration and a
proportionally higher regenerant flow
rate may be appropriate to overcome
problems of chemical distribution.

The performance of the anion
exchange unit will be evaluated on
the basis of its regeneration efficien-
cy and the silica leakage. Most im-
portantly, the resin must keep per-
forming over long time periods and
its capacity to do so will depend on
its chemical and physical stability,
and its resistance to fouling by
organic material or silica polymeriza-
tion. The guidelines in the table are
given to provide good operation
conditions for DOWEX SBR-P resin.

Co-Current Operation

Silica leakage levels are shown in
Figures 3 to 6 as a function of the
regenerant level and percent silica to
total anions in the feed. As the silica
leakage is mainly dependent on the
leakage of sodium through the cation
exchanger, for the levels displayed in
Figures 3 to 6 to be reached, a
maximum leakage of 0.5 mg/I
sodium should be maintained
throughout the cycle, in order to
avoid hydrolysis of the silica from the
resin. A low enough sodium level
should preferably be ensured using
a counter-current regenerated cation
exchange unit.

With ideal design, silica figures
around 0.005 mg/l can be obtained
for a large percentage of the operat-
ing cycle, provided that CO, plus the
silica do not exceed 30% of the total
anions. This will mostly be the case
when no weak base anion resin
precedes the strong base anion
exchanger, and certainly when
degassed feedwater is processed.

Irrespective of the CO, concen-
tration, the figures given in the
graphs 3 to 6 should be achieved. If
silica exceeds 40% of the total
anions, (this normally only occurs if a
weak base anion resin preceeds the
strong base anion), it is generally
advisable not to exhaust the strong
base anion resin exclusively with
silica.

If an anion exchange resin is
heavily loaded with silica, warm
NaOH is recommended to remove it.
The maximum permitted tempera-
ture is 60°C (140°F), but is not nor-
mally necessary. Indeed, in all cases
in which a low silica residual is re-
quired, the use of counter-current
regeneration, may prove more eco-
nomical than heating the regenerant.

The temperature of the water
being treated will have an effect on
treated water quality. This shows
particularly if a plant is shut down in
high ambient temperature. The
resul-tant silica may increase to

double the normal figure until the
water re-turns to normal
temperature.

Capacity data for DOWEX
SBR-P, exclusively loaded with CO,
and SiO, are given in Figure 7. The
influence of the regeneration level
and temperature are expressed for
different proportions of SiO,. The
data relate to a silica rinse of 1 mg/l
as end-point determination.

Data on co-flow operational ca-
pacities for DOWEX SBR-P resin for
other water qualities are presented
in Figure 8.




Figure 3. Silica leakage in co-current operation,

Regeneration in operational temperature

Figure 4. Silica leakage in co-current operation,
Regeneration at 10°C (18°F) above
operational temperature
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Figure 5. Silica leakage in co-current operation, Figure 6. Sodium leakage correction for
Regeneration at 20°C (36°F) above co-current operation
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Figure 7. Co-current operational capacity data for CO, and SiO,
loading of DOWEX SBR-P resin
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B[ 75 120 kg|NaOH/m?Jresin 0.9
(5.0) 80
40 08
84 55
-2
\
35 0.7
(Ibs NaOH/ft3) e

30 06
£
g Regeneration at 35°C (95°F)
E 45 09 ¢
= (7.5 120 kg|NaOH/m3|resin ?
o — o
o (5.0) 80 |~ =
G 40 —— 08 8
&8 | 69 T~~~

\ '6

s | T~ |
= \ \ ]
£ 35 070
[+ \ _
© [}
s §
8 \ S
= s
g 30 06 8
"E (Ibs [NaOH/ft?) g
[7] [7]
Q. (]
O 25 05 %
£
8
o« Regeneration at 25°C (77°F)

pe———_ 120 kg|NaOH/m3 |resin

6.0) |~

40 80 \‘ 0.8
% \

36 \i\\\\ 07

30 \\ 06

25 05

(Ibs[NaOH/ft?)

20 0.4

0 20 40 60 80 100

Si0,

——— 0,
$i0,+C0, "




ejep Ajoedes jeuonesado Jualring-09 -g ainbi4

Ayoede) jeuonieiadQ uisay

¥'0

S0

90

L0

80

60

uisaa |/be se

0¢c

14

0¢

Ge

oy

14

¢h/By wisal qw/‘0oe by se

uisai (;4/HOE.N sdI)
<W/HO®BN b ‘|ana uoneisuabay

0)7 09 08 001} 0cl
NI a
RN suojuy |30} jo suojuy [ejo] jJo suojuy |ejo] Jo
N BOINIS %% S91RIIN % SaPLOIYD %
NN
N //I/ N 0t 02 oL 0 O 02 02 OL 0 O00L 08 09 O 0OC O
////1/ P— rl > — :
b . S e N VAW
S ST N/ll — —— -~ // e e
R e llllll//l'll ) - o0
T - — e— - N Oy
o — S — e — suoiuy e10L 10 [N 09
T — ™ epixoi UoqIe) 9% wm_
\ 08
)
@
/ 38
006 B S
= (D
Mm ‘SuoIue [B]0)
Yy y 9407 8 = '@ ydeJb uo pareoo juiod 10 abejusoled ealjis 0] Buipiodoe

|/Bw ‘abeyes)| eoljis abesane

anoqe jujodpua e24|IS

L g0 0
80 JOO
233
[leo 838
[ ¥
— 5%
e _. =)

ajeulp.Jo ayy 0] Buipuodsa.iod
noeded [euonelado ay; weibelp sy}
Jo apis puey ybu ay} uo Jo peay 9
‘ydesb

sy} jo doy ayi 1e uaalb sauldpinb
ay1 o1 Buipioooe g ydesb uo juiod
BssIosge ay) Ajpow sainjeladws)
JuaJayip 1e uonesauabal 10} MON °G
‘lons| uon

-eJauabal uasoyd ayy 0} Buipiodoe
2 luiod Japun ainpasoid ay) jeada.
pue g ydelb oy Ajleiuoziioy 9 ydeib
woJj Juiod 81BUIpIO BY} J8jSuBI]

2 wiod Japun ainpadoid ay) jeadal
pue 9 ydelb o} Ajeuozioy g ydesb
woJj Juiod 8jeulpIO 8y} Jejsuel] g
‘suolue |ejo} Jo

abejusalad sjeaiu ay) 01 buipiodoe
8leuIpJo 8y} uo juiod mau e 81ed0|
01 g ydeub uo sauyapinb syl moj|0}
pue g ydeib o} Ajjejuozuoy y ydeih
woJj Juiod 81euIpIO By} J8jsuel] 2
‘Suolue |e10} Jo abelusdiad apLojyd
pue 8pIxoIp uoq ed wol}y ydeib

JO 8jeuIpJo 8y} uo juiod e 8}ed0 |
:sanoeded jeuonelado a1enNoed o

elep Auoeded
|euonjetado JualLIn2-09)




Counter-Current Operation

The advantages of counter-current
operation over co-current operation
are well-known to be improved che-
mical efficiency (better capacity
usage and decreased regeneration
waste) and lower silica leakage. A
low silica leakage from the anion
exchanger requires an equally good
preceding cation exchange unit, deli-
vering water with a residual sodium
level below 0.25 mg/I. With this qua-
lity of decationized water, one can
expect a residual silica below 5 mi-
crograms per liter for about 90% of
the operational cycle. A type 2 anion
exchanger such as DOWEX SAR or
DOWEX MSA-2 may give such per-
formance, but DOWEX SBR-P resin
will mostly outperform such type 2
resins as far as silica leakage is
concerned. Data on silica leakage
levels are presented in Figures

9to 11.

Demineralized water is needed
to dilute the regeneration chemicals
and for the displacement rinse,
which is carried out in the flow direc-
tion of the regeneration. The final
rinse is then carried out with deca-
tionized water from the cation ex-
change unit in the flow direction of
the service cycle.

Figure 9. Resident silica in counter-current operation
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As a type 1 strong base anion resin
operated in counter-current is often
chosen to obtain a very low silica
leakage, the following steps are re-
commended:

1. Define bed depth and regenera-
tion level from Figures 9 to 11 to
design for the required silica leak-
age.

2. Assure a low sodium content in
the feedwater.

3. Assure that regeneration chemi-
cals are properly distributed over the
entire resin bed and that no dilution
occurs.

4. Minimize the organics in the
feedwater, whether by proper pre-
treatment, organic scavenging or a
preceding anion unit.

5. Avoid backwashing unless
necessary to decompact the bed to
avoid channelling.

6. Assure that the polishing zone of
the bed is kept intact mechanically,
during regeneration and service, and
chemically by not overrunning the
anion exchanger. Preferably termi-
nate the service cycle prior to silica
breakthrough.

7. Regenerate at a higher tempera-
ture than the operational tempera-
ture.

8. Avoid loading more than 15¢g
SiO, per liter resin.

Data on counter-current operational
capacities for DOWEX SBR-P resin
is given in Figure 12.

Figure 11. Silica leakage correction for regeneration temperature
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Dow Liquid Separations Offices.
For more information call Dow Liquid Separations:

Warning: Oxidizing agents such as nitric acid attack organic ion exchange resins under certain conditions. This could lead to
anything from slight resin degradation to a violent exothermic reaction (explosion). Before using strong oxidizing agents, consult

sources knowledgeable in handling such materials.

Notice: No freedom from any patent owned by Dow or others is to be inferred. Because use conditions and applicable laws
may differ from one location to another and may change with time, Customer is responsible for determining whether products
and the information in this document are appropriate for Customer’s use and for ensuring that Customer’s workplace and
disposal practices are in compliance with applicable laws and other governmental enactments. Dow assumes no obligation or
liability for the information in this document. NO WARRANTIES ARE GIVEN; ALL IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

*Trademark of The Dow Chemical Company
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