
This Engineering Bulletin provides engineering data 
for using Purolite A300 supplied in the chloride (salt-
exhausted) form for water demineralization. Capacity 
and leakage data is presented for co-flow and counter-
flow systems.

Purolite® A300  
Polystyrenic Gel, 
Type II Strong  
Base Anion Resin



PREMIER PRODUCTS

The quality and consistency of 
our products are fundamental to 
our performance. Throughout 
all Purolite plants, production 
is carefully controlled to ensure 
that our products meet the most 
stringent criteria, regardless of 
where they are produced.

RELIABLE SERVICE 

We are technical experts  
and problem solvers. Reliable 
and well-trained, we understand 
the urgency required to keep 
businesses operating smoothly. 
Purolite employs the largest 
technical sales team in  
the industry.

INNOVATIVE SOLUTIONS 

Our continued investment in 
research and development 
means we are always perfecting 
and discovering innovative uses 
for ion exchange resins and 
adsorbents. We strive to make  
the impossible possible.

About Purolite 

Purolite is a leading manufacturer of ion exchange, 
catalyst, adsorbent and specialty resins. With global 
headquarters in the United States of America, Purolite  
focuses 100% of its resources on the development and 
production of resin technology.

Responding to our customers’ needs, Purolite has a wide 
variety of products and the industry’s largest technical 
sales force. Globally, we have strategically located 
research and development centers and application 
laboratories. Our ISO 9001 certified manufacturing 
facilities in the USA, United Kingdom, Romania and China 
combined with more than 40 sales offices in 30 countries 
ensure complete worldwide coverage.

Purolite has been part of Ecolab since 2021. A trusted 
partner at nearly three million commercial customer 
locations, Ecolab (ECL) is the global leader in water, 
hygiene and infection prevention solutions and services. 
Ecolab delivers comprehensive solutions, data-driven 
insights and personalized service to advance food safety, 
maintain clean and safe environments, optimize water 
and energy use, and improve operational efficiencies 
and sustainability for customers in the food, healthcare, 
hospitality and industrial markets in more than 170 
countries around the world.
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PUROLITE® A3003

Introduction
Purolite A300 is an industrial grade, polystyrenic, gel, Type II strong base anion exchange 
resin typically supplied in the chloride form and available in the regenerated hydroxide form as 
Purolite A300OH. Its principal applications are in water demineralization and dealkalization. Like 
all strong base anion resins, this resin swells between the exhausted and regenerated form. This 
must be taken into account in any design calculations. The data in this engineering bulletin is 
specific to Purolite A300 supplied in the chloride form.

Strong base Type II anion resins have a higher operating capacity than Type I strong base 
resins. They can achieve very good silica removal, and in co-flow regenerated plants, they 
offer slightly higher silica leakage than Type I resins. They do not have the same resistance to 
organic fouling offered by acrylic strong base resins, or the temperature stability associated 
with polystyrenic strong base Type I resins when operated in the hydroxide form. They are not 
so commonly employed in hot climates or other situations when water over 32 °F (90 °C) is 
encountered, e.g., where the raw water is preheated. Purolite A300 is most widely found in anion 
units treating waters with a high total dissolved solids (TDS) content. On exhaustion, the resin 
can be regenerated with a dilute solution of sodium hydroxide.

A closely related product, Purolite A200, is also available (see separate product data sheet). This 
resin has higher moisture content and has been historically favored in Europe. If in doubt about 
which product to use, consult your local Purolite sales office.

Type II gel resins like Purolite A300 are particularly well suited for treating groundwater as part 
of the demineralization process. Groundwater is usually high in dissolved solids content and 
generally free of dissolved organic material that could foul the resin. Our macroporous version of 
this resin, Purolite A510Plus, is usually recommended for more challenging applications where 
dissolved organics are present.

https://www.purolite.com/product/a300
https://www.purolite.com/product/a300oh
https://www.purolite.com/product/a200
https://www.purolite.com/product/a510plus
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Available Grades
Purolite A300 is available in different grades, all supplied in the Cl- form unless otherwise stated. The 
regenerated hydroxide form is also available for most grades. Product data sheets with more detailed 
information on the products listed can be found on our website, www.purolite.com. 

Single Bed Applications

• Purolite A300 is a standard grade resin with a Gaussian particle size distribution in the range of 
300–1200μm. Its principal application is in co-flow and traditional counter-flow regenerated plants, 
where classification of the bed inside the operating vessel is possible.

• Purofine® PFA300 is a uniform particle size product with a mean particle size of 570±50 μm and a 
UC of 1.2, offering improved performance with regard to operating capacity, leakage, pressure drop 
and rinse water volumes in co-flow and counter-flow engineering designs.

• Puropack® PPA300 is another uniform grade product, offering similar advantages but with a mean 
particle size of 650±50μm. This product has been specifically developed for the Puropack system 
and other packed bed designs employing either up-flow or down-flow service operations. This resin 
is widely used in co-flow and other counter-flow engineering designs, employing split flow, air and 
water hold down, etc.

• Purolite A300E is a specially cleaned, food-grade version for use in potable water and food 
processing.

https://www.purolite.com/product/a300
http://www.purolite.com
https://www.purolite.com/product/pfa300
https://www.purolite.com/product/ppa300
https://www.purolite.com/product/a300e
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Mixed Bed Applications
Purolite A300 is not widely used in mixed beds. Still, it can be employed to improve the capacity in 
“working mixed beds” that have no preceding cation/anion columns or are placed after a reverse 
osmosis (RO) plant. The two grades listed below are specifically designed to separate well from the 
cation components and are antistatic treated to reduce the chances of clumping when first installed.

• Purolite A300MB is a modified, simple mixed bed grade resin trimmed to give better separation than 
the standard grade product. It is usually used with gel mixed bed grade cation resins and is most 
often encountered in combination with Purolite C100MBH.

• Purofine PFA300MB is a uniform particle size product, typically used in mixed bed applications in 
conjunction with Puropack PPC100H.

Typical Operating Data
Guide to Service Operation and Regeneration

In the demineralization process, the strong base anion resin column is always located downstream 
of the cation column. Removal of the calcium and magnesium ions by the cation bed eliminates 
the potential for precipitation of the hydroxide salts of these ions on entering the anion column and 
contacting resin in the OH (hydroxide) form. Such precipitation can create major operating problems 
and complete loss of performance.

Sometimes, a weak base anion unit and/or a degasser tower are located between the cation stage and 
strong base anion column, depending on the raw water quality and plant design.

Degassing towers tend not to be installed in small demineralization plants (due to capital costs 
associated with the towers and additional pumping stage). They are usually economical to employ 
on larger systems when the bicarbonate (alkalinity) in the raw water is a significant proportion of the 
anion loading. Hence, they reduce the anionic load onto the resin and reduce the amount of regenerant 
required, giving a short payback period for the additional cost.

When the free mineral acidity (FMA), usually made up of the sulfate, nitrate and chloride present in 
the raw water, is a significant proportion of the total anion loading, it is common on larger plants to 
consider using a weak base anion resin ahead of the strong base anion resin. Degassing towers work 
because the exchange of cations for hydrogen (H+) ions on passage through the cation bed converts all 
associated bicarbonate present in the raw water to carbonic acid. Carbonic acid is unstable in the low 
pH conditions after the cation bed and dissociates into carbon dioxide and water. 

https://www.purolite.com/product/a300
https://www.purolite.com/product/a300mb
https://www.purolite.com/product/c100mbh
https://www.purolite.com/product/pfa300mb
https://www.purolite.com/product/ppc100h
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A degassing tower consists of a column with ceramic or plastic pall rings. The decationized water 
enters the tower at the top and is sprayed over the packing forming a thin film and small droplets. 
Low-pressure air is concurrently blown up through the tower, usually from one of two external fans 
(on small towers, a top-mounted fan draws the air through the tower). When the decationized water 
passes through a degassing tower, it is agitated by the low-pressure air traveling up through the tower. 
It strips off the carbon dioxide, thus reducing the concentration of carbon dioxide in the degassed water 
to or close to its level of solubility. Hence a significant amount of the anionic content of the raw water 
can be removed physically, reducing the anion load handled by the anion resin and, therefore reducing 
operating costs. The degassed water is collected in a sump for pumping through the next stage using 
stainless steel constructed pumps.

In co-flow systems, the service operation is downflow through the resin bed. In counter-flow systems, 
the service flow can be either upflow or downflow, with upflow service being more common. The 
decationized water is normally pumped through the anion resin bed, retained within a pressure vessel. 
The vessel has top and bottom distribution/collection systems. These systems are designed to retain 
the resin within the bed and ensure the water passes evenly through the ion exchange resin. As the 
water passes through the resin, the anions present (principally sulfate, nitrate, chloride, carbon dioxide, 
silica and any other dissolved anionic species) are exchanged for hydroxide ions. The pH of the anion-
treated water increases across the resin bed, from the acid to the slightly alkaline range, and at the same 
time, the conductivity falls significantly. When the plant is working correctly, the conductivity at the exit 
of the anion column is dictated by the sodium leakage from the cation bed. When the anion resin is 
exhausted, it is then regenerated with a dilute sodium hydroxide solution to convert the resin back into 
the regenerated hydroxide form in preparation for the next service cycle.

Therefore, it is also important that the internal distribution and collection systems be designed to 
efficiently distribute and collect both the water during service operation and the regenerant solution, 
rinses, etc. which are normally at much lower flow rates than the service flow rate.

Optimum performance is achieved at service flow rates between 8 and 40 BV/h (Bed Volumes per hour) 
or 1–5 gpm/ft³ (gallons per minute per cubic foot of resin), with linear flow rates (velocities) of 10–50 
m³/m²/h (m/h) or 4–20 gpm/ft² (gallons per minute per square foot of vessel cross-section). Caustic 
regeneration is carried out at flow rates of between 2–6 BV/h or 0.25–0.75 gpm/ft³. Within these limits, 
internal distribution/collection systems can operate efficiently at higher service and lower regenerant 
flow rates. At very low service flow rates, channeling can occur within the resin bed resulting in poor 
plant performance and low operating capacity between regenerations. This is particularly likely when 
long service cycles are employed.
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The height to diameter ratio is important in any ion exchange unit design. While some small 
industrial demineralization plants operate with very shallow bed depths, bed depths below 610 
mm (2 ft) should be avoided and preferably, bed depths greater than 1,000 mm (3 ft 3 in) should 
be employed. Vessel height and pressure drop are usually the controlling factor on the maximum 
height of the bed. For Purolite A300, we recommend that pressure drop across the bed be 
maintained at less than 150 kPa (22 psi), having made allowance for bed compaction and any solids 
loading across a classified bed. Bed depths greater than 2,500 mm (8 ft) are rarely encountered.

Although smaller freeboards are commonly encountered, we recommend a minimum of 75% 
freeboard (space) above the resin bed to allow at least 50% bed expansion during backwash. This 
usually is adequate for a co-flow regenerated vessel and assures a good hydraulic classification of 
the resin bed. Fully classified beds have a higher void fraction which leads to a lower pressure drop. 
This is particularly advantageous when high specific velocities are encountered. As the water  
has already passed through a cation stage, the water should be free of solids and a backwash 
strainer can be employed. If a higher backwash rate is mistakenly employed, this will ensure  
no loss of resin.

Anion operating service is terminated by any number of means:

1.  Detection of increased conductivity at the exit of the anion column due to increased sodium 
leakage from the cation bed. This can only be reliably used if the working capacity of the anion 
resin bed is greater than that of the cation.

2.  Detection of increased silica leakage at the exit of the anion column.

3.  Volumetric throughput, based on the volume of water treated, terminating the service cycle 
before either the cation or anion columns exhaust.

4.  Time of service is occasionally used but is the least precise control method. This control 
method depends on a consistent influent water source and continuous flow rate. Also, the 
regeneration will be initiated before either column has exhausted.

The subsequent regeneration can be manually or automatically initiated via the control system. 
Most plant regenerations are now fully automatic. The regeneration typically initiates the cation  
bed regeneration first, followed by the anion regeneration. With more sophisticated engineering 
designs, the two regenerations will be performed almost simultaneously to reduce the time the 
plant is out of service.

https://www.purolite.com/product/a300
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Variation in Performance
Capacity and leakage data shown later in this document demonstrates, in general, that the capacity 
gained from Purolite A300 is related to the proportion of sulfate and carbon dioxide in the water and the 
silica endpoint terminating the service cycle. The data also shows that a higher regenerant temperature 
improves silica leakage and capacity. The regenerant temperature should be limited to 40 °C (104 °F).

Demineralization
Regeneration

The resin regeneration can be performed either by co-flow or counter-flow. The regeneration is termed 
co-flow when the regenerant flows through the resin bed in the same direction as service flow, which is 
typically downwards or “top to bottom.” When the regenerant flow is in the opposite direction to service 
flow, the term used is counter-flow regeneration. Other terms such as co-current and counter-current 
are also used to describe these two principal regeneration techniques.

When counter-flow regeneration is employed, it is important to note that the bed must remain static in 
the up-flow stages (except when periodically backwashed). Packed beds, air hold down, split flow and 
water hold down are just some of the systems employed to achieve this requirement.

In some counter-flow regenerated systems, the design allows service flow upward through the bed and 
regeneration downwards. Therefore, it is important that the bed remains static throughout the service 
operation.

Co-flow Regeneration

The co-flow regeneration technique is typically made up of five steps and normally takes between 1–2 
hours, depending on the detailed design. In this type of regeneration, decationized water is typically 
adequate quality for all steps, including regenerant dilution.

The first step of co-flow regeneration is backwash. The backwash water enters the unit through the 
bottom collection/distribution system, loosening the bed and causing the bed to expand as the water 
passes up through it. The flow rate should be set for the freeboard available in the unit at the minimum 
water temperature. The backwash is designed to decompact the resin for better regenerant contact 
and remove any suspended solids that have been filtered out of the incoming supply and accumulated 
in the bed. The backwash water volume required will depend on the extent of solids loading. Normally, 
the decationized water should be solids-free, and therefore only a relatively small amount of backwash 
water is required to loosen the bed. After the backwash, a “bed settle” step is required, which allows 
the resin to settle back and reform the static bed prior to regenerant injection. Depending on the size of 
the bed, freeboard and backwash rate used, this step can take between 5–10 minutes. Anion resins are 
lighter than cation resins, so the bed settle time is usually longer for anion resins.

https://www.purolite.com/product/a300
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Step Design Basis Duration

Backwash Set for the minimum water temperature 
to give 50% bed expansion. Refer to 
Figure 25 for details. 

1 FBV on clean water supplies;
2–3 FBV where solids are present

Bed Settle To allow the bed to reform fully classified 5–10 minutes

NaOH injection 60–100 g/L (3.75–6.25 lb/ft3) applied as 
a 3–6% solution at 2–4 BV/h (0.25–0.5 
gpm/ft3). Regenerant volume needs to be 
in excess of resin volume.

Typically 30–45 minutes, depending on 
regeneration level and flow rate

Slow Rinse 2–3 BV (15–22.5 gal/ft3) at approx. 
regenerant flow rate

Typically 30–40 minutes, depending on 
the volume of water applied and flow rate

Final Rinse 3–6 BV (22.5–45 gal/ft3) preferably at 
service flow rate or alternatively > 15 BV/h 
(2 gpm/ft3)

Typically 10–20 minutes. The less slow 
rinse employed, the more final rinse 
required.

TABLE 1  Typical Sodium Hydroxide Regeneration Conditions for Co-Flow  
       Regenerated Columns

(Key: BV = Bed Volume, BV/h = Bed Volume per hour, FBV = Freeboard volume above resin bed)

Proper regenerant flow rate and caustic concentration are critical. Good contact between the caustic 
solution and the resin is essential for optimum performance. The sodium hydroxide regeneration level 
(amount of caustic per liter or cubic foot of resin) will typically be between 60–100 g/L (3.75–6.25 lb/ft³). 
However, regeneration levels as low as 48 g/L (3.0 lb/ft³) and as high as 200 g/L (12.5 lb/ft³) are sometimes 
employed. All regenerant levels are expressed as pure chemical (100%) caustic. To calculate the exact 
volume of regenerant required per regeneration you need to know the concentration of the sodium hydroxide 
available on site.

Sodium hydroxide should be introduced at flow rates of 2–4 BV/h (0.25–0.5 gpm/ft³) and at concentrations 
from 3–6%. The contact time between the resin and the regenerant solution should be a minimum of  
45 minutes. 

The slow (regenerant displacement) rinse is always carried out at flow rates similar to the caustic injection 
step. This ensures a uniform contact between the resin and the regenerant solution and that the rinse water 
follows the same route as the regenerant through the resin bed. Since slow rinses are usually more efficient 
in removing the spent regenerant from the resin, using a longer slow rinse can reduce the amount of final 
rinse required at the end of the regeneration. Typically, 2–3 BV (15–22.5 gal/ft3) of slow rinse are applied.

The final rinse is often carried out at the service flow rate. This also acts as a proving condition before to 
returning to service. On some occasions, where flow restrictions occur, the plant final rinse is carried out at a 
rate lower than the service flow rate. Usually 3–6 BV (22.5–45 gal/ft³) are required depending on the design 
of the distribution/collection systems and the amount of slow rinsing previously performed.
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Counter-Flow Regeneration

Traditional counter-flow regeneration techniques typically have fewer steps than those described for co-
flow regeneration and usually take between 1–1½ hours, depending on the detailed design. This type of 
regeneration requires using anion-free water for the sodium hydroxide dilution/injection and the slow rinse 
steps to achieve the best performance. The published silica leakage can be achieved when demineralized 
water is used for these steps. The required amount of demineralized water is either produced and set  
aside during the previous service cycle or, in the case of multi-stream plants, it is supplied by one of the 
other online streams.

In a counter-flow regenerated system, the backwash step, which is always the first step of co-flow 
regeneration, is not normally performed each cycle. Nevertheless, a means of carrying out periodic full 
bed backwashes should always be included in the plant design, either inside the service unit or in external 
dedicated vessels. Some engineering designs allow sub-surface backwashes to be carried out each cycle, 
but such partial backwashes should not be intended to replace periodic full bed backwashes. After a full 
bed backwash, the resin should always be regenerated with double the usual amount of sodium hydroxide 
to restore full counter-flow performance. These full bed backwashes can be as infrequent as every 30 
cycles or more and are typically determined by the increased pressure drop across the bed.

In counter-flow regeneration, bed depths below 1,000 mm (3 ft 3 in) should be avoided, and beds in  
excess of 1,200 mm (4 ft) should be employed. The regeneration level (weight of sodium hydroxide  
applied per liter or cubic foot of resin) will be lower than for co-flow regenerated units, typically between 
40–80 g/L (2.5–5 lb/ft³). However, regeneration levels outside of this range are sometimes employed.  
The regenerant should be introduced at flow rates of 2–4 BV/h (0.25–0.5 gpm/ft³) and concentrations  
from 3–6% are commonly employed. The contact time between the resin and the regenerant solution 
should be a minimum of 30 minutes.

The slow (regenerant displacement) rinse is always carried out at flow rates similar to the regenerant 
injection step and in the same direction. This ensures a uniform contact time between the resin and the 
regenerant solution and that the rinse water follows the same route as the regenerant through the resin 
bed. Since slow rinse is usually more efficient in removing the spent regenerant from the resin than fast 
rinse, using more slow rinse can reduce the amount of final rinse required. Usually 1.5–2 BV (7.5–15 gal/ft³) 
of slow rinse are adequate. 

The final rinse is often carried out at the service flow rate and flow direction. This also acts as a  
proving condition before returning to service after regeneration. Typically, 2–4 BV (15–30 gal/ft³) are 
required, depending on the design of the distribution/collection system and the amount of slow rinsing 
previously performed.
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Step Design Basis Duration

NaOH Injection 40–80 g/L (2.5–5.0 lb/ft³) applied as a
3–6% caustic solution at 2–4 BV/h
(0.25–0.5 gpm/ft³). Regenerant volume 
needs to be in excess of resin volume.

Typically 20–40 minutes, depending 
on regeneration level and flow rate

Slow Rinse 1.5–2 BV (11–15 gal/ft³) at approx. 
regenerant flow rate

Typically 20–30 minutes, depending 
on volume of water applied and flow 
rate

Final Rinse 2–4 BV (15–30 gal/ft³) preferably at 
service flow rate or > 15 BV/h (2 gpm/ft³)

Typically 10–20 minutes; closed-loop 
recycle rinse can be introduced during 
final rinse

TABLE 2  Typical Sodium Hydroxide Regeneration Conditions for  
       Counter-flow Regenerated Columns

(Key: BV = Bed Volume, BV/h = Bed Volume per hour)

Counter-flow regenerated demineralization plants commonly employ closed-loop recycle rinses 
through the cation and anion units. This offers two advantages: it reduces the amount of wastewater 
produced by the plant and allows the design to include a proving pre-service rinse prior to placing 
the line back in service. Where anion resins sometimes develop long rinses due to organic fouling, a 
recycle rinse system can significantly reduce water consumption and avoid resins overloading. On well-
designed counter-flow plants, the rinse recycle will be introduced after the anion effluent conductivity is 
less than the rinse water quality.

Purolite A300 and other grades are perfectly suitable for traditional hold down counter-flow 
regeneration systems.  When more sophisticated packed bed plant designs are used, specialized 
grades, such as Purofine PFA300 or Puropack PPA300, can be used to enhance performance. Consult 
your local Purolite sales office if you need any guidance.

https://www.purolite.com/product/a300
https://www.purolite.com/product/pfa300
https://www.purolite.com/product/ppa300
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Performance Data

The following figures and correction factors are designed to help design engineers estimate exchange 
capacity and silica leakage achieved with Purolite A300 under different operating conditions. All 
the data shown result from years of industrial experience and are supplied in good faith. The final 
performance will depend on the detailed design and operation of the system, the quality of the 
regenerant chemicals and the long-term maintenance of the plant. It may be prudent to apply a design 
or safety factor to the operating capacity calculated from the graphs (e.g., 0.85–0.9) to allow for a less-
than-ideal design or operation of the plant.

Please note the data presented in this section are specific to co-flow regenerated designs with bed 
depths over 1,000 mm (3 ft 3 in) and counter-flow regenerated designs with bed depths over 1,200 mm 
(4 ft 0 in). For shallower bed depths, there may be a requirement to downrate the expected performance 
depending on the quality of the design.

The data supplied for demineralization and dealkalization is divided into four groups: Figures 1–11 show 
demineralization capacity and leakage for co-flow regeneration. Figures 12–23 show demineralization 
capacity and leakage for counter-flow regeneration. Figure 24 supports dealkalization capacity 
calculation while Figures 25 and 26 show hydraulic data (backwash expansion and pressure drop). 
There is a base capacity and a base leakage curve within each of the first two groups, followed by other 
curves showing correction factors. To calculate the expected capacity or leakage, multiply the base 
capacity or leakage by the relevant correction factors.

Purolite’s PRSM calculator is available at no charge via www.purolite.com for users interested in 
performing these engineering calculations electronically.

The data presented in this bulletin can also be used to estimate the operating performances of resins 
such as Purolite A300E. At the same time, it is recommended to refer to dedicated data sheets for 
products like Purofine PFA300 and Puropack PPA300, which offer enhanced performance under some 
operating conditions.

https://www.purolite.com/product/a300
www.purolite.com/PRSM
https://www.purolite.com/product/a300e
https://www.purolite.com/product/pfa300
https://www.purolite.com/product/ppa300


PUROLITE® A30013

1.0
0 3

50 100 150 2000

6 9 12

20

16

12

8

4

0.8

0.6

0.4

0.2

Regeneration Level, lb 100% NaOH/ft3

Regeneration Level, g 100% NaOH/L

Ba
se

Ca
pa

ci
ty

, e
q/

L

Ba
se

Ca
pa

ci
ty

, K
gr

/f
t3

1.10

1.05

1.00

0.95

0.90

0 20

Sulfates/Total Anions Ratio, %

C1

40 60 80 100

FIGURE 1

Base Capacity

FIGURE 2

C1: Capacity 
Correction Factor 
Sulfates/Total 
Anions

Co-Flow Regeneration Charts



ENGINEERING BULLETIN 14

1.2

1.1

1.0

0.9

0 20

CO2/Total Anions Ratio, %

C2

40 60 80 100

1.10

1.05

1.00

0.95

0.90

50 100

Silica Endpoint, ppb SiO2

C3

150 200 250 300

FIGURE 3

C2: Capacity 
Correction 
Factor CO2/Total 
Anions

FIGURE 4

C3: Capacity 
Correction Factor 
Silica Endpoint



PUROLITE® A30015

1.00

0.95

0.90

0.85

0.80

0 0.1

Bed Depth, m

Bed Depth, in

C4

0.2 0.3 0.5 0.7

2724211815129630

0.60.4

FIGURE 5

C4: Capacity 
Correction Factor 
for Bed Depth

FIGURE 6

C5: Capacity 
Correction Factor 
for Silica and 
Regeneration 
Temperature

1.2

1.0

0.8

0.6

0.4

0.2

0 5

Regenerant Temperature, °C

Regenerant Temperature, °F

C5

10 35

9277624732

3015 20 25

SiO2/TA = 5% SiO2/TA = 25% SiO2/TA = 50% SiO2/TA = 75%SiO2/TA = 0%



ENGINEERING BULLETIN 16

200

150

100

50

0
0

0 2 4 6 10 128

25

Regeneration Level, g 100% NaOH/L

Regeneration Level, lb 100% NaOH/ft3
Ba

se
 L

ea
ka

ge
, p

pb
 S

iO
2

50 75 100 125 150 175 200

FIGURE 7

Silica Leakage

FIGURE 8

L1: Leakage 
Correction Factor 
SiO2/Total Anions

10

8

6

4

2

0

0 20

SiO2/Total Anions Ratio, %

L1

40 1008060



PUROLITE® A30017

FIGURE 9

L2: Leakage 
Correction Factor 
for Feed Water 
Temperature

FIGURE 10

L3: Leakage 
Correction Factor 
for Regeneration 
Temperature

2.5

1.5

2.0

1.0

0.5

0

32 42 52 62 72 82 92

5

Water Temperature, °C

Water Temperature, °F

L2

10 15 20 25 30 35

2.0

1.5

1.0

0.5

0.0

0

32 50 68 86 104 122

10

Regenerant Temperature, °C

Regenerant Temperature, °F

L3

20 30 40 50



ENGINEERING BULLETIN 18

12

8

4

0

0 2

Sodium Leakage, ppm Na

L4

4 6 8 10

regen. level = 40 g/L (2.5 lb/ft3)
regen. level = 48 g/L (3.0 lb/ft3)

regen. level = 65 g/L (4.0 lb/ft3)
regen. level = 96 g/L (6.0 lb/ft3)

regen. level = 128 g/L (8.0 lb/ft3) regen. level = 160 g/L (10.0 lb/ft3)

FIGURE 11

L4: Leakage 
Correction 
Factor for 
Sodium Leakage/
Regeneration 
Level



PUROLITE® A30019

1.2

1.1

1.0

0.9

0.8

0 20

Sulfates/Total Anions Ratio, %

C1

40 60 80 100

FIGURE 13

C1: Capacity 
Correction Factor 
Sulfates/Total 
Anions

Regeneration Level, lb 100% NaOH/ft3

Regeneration Level, g 100% NaOH/L

Ba
se

Ca
pa

ci
ty

, e
q/

L

Ba
se

Ca
pa

ci
ty

, K
gr

/f
t3

50 100 150 2000

0 2 4 6 8 1210

0

0.2

0.4

0.6

0.8

1

1.2

0

4

8

12

16

20

24

FIGURE 12

Base Capacity 
(Counter-Flow 
Regeneration)

Counter-Flow Regeneration Charts



ENGINEERING BULLETIN 20

0 20

CO2/Total Anions Ratio, %

C2

40 60 80 100

1.2

1.1

1.0

0.9

FIGURE 14

C2: Capacity 
Correction Factor 
CO2/Total Anions

1.10

1.05

1.00

0.95

0.90

50 100

Silica Endpoint, ppb SiO2

C3

150 200 250 300

FIGURE 15

C3: Capacity 
Correction Factor 
Silica Endpoint



PUROLITE® A30021

Regenerant Temperature, °C

Regenerant Temperature, °F

C5

SiO2/TA = 5%

SiO2/TA = 0%

SiO2/TA = 25%

SiO2/TA = 50%

SiO2/TA = 75%

9277624732

0.6

0.8

1.0

1.2

0 5 10 20 35302530

FIGURE 17

C5: Capacity 
Correction
Factor 
for Silica
Regeneration 
Temperature

1.05

1.03

1.00

0.98

0.95

0.9

Bed Depth, m

Bed Depth, in

C4

1.3 2.5

9681665136

2.11.7

FIGURE 16

C4: Capacity 
Correction Factor for 
Resin Bed Depth



ENGINEERING BULLETIN 22

0 20

Regeneration Level, g 100% NaOH/L

Ba
se

 L
ea

ka
ge

, p
pb

 S
iO

2

40 60 80 100 120

0 21 43 65 7

Regeneration Level, lb 100% NaOH/ft3

0

50

100

150

200

250

FIGURE 18

Base Silica 
Leakage

10

8

6

4

2

0

0 20

SiO2/Total Anions Ratio, %

L1

40 1008060

FIGURE 19

L1: Leakage 
Correction Factor 
SiO2/Total Anions



PUROLITE® A30023

2.0

1.5

1.0

0.5

0.0

0

0 52 72 92 112

10

Regenerant Temperature, °C

Regenerant Temperature, °F

L3

20 30 40 50

FIGURE 21

L3: Leakage 
Correction Factor 
for Regeneration 
Temperature

2.5

2.0

1.5

1.0

0.5

0 5

Water Temperature, °C

Water Temperature, °F

L2

10 15 20 25 30 35

32 42 52 62 72 82 92

FIGURE 20

L2: Leakage 
Correction Factor 
for Feed Water 
Temperature



ENGINEERING BULLETIN 24

1.2

0.8

0.4

0

0 0.5

Silica, ppm SiO2

L5

1 1.5 2 2.5

FIGURE 23

L5: Leakage 
Correction Factor 
Silica in Feed

12

8

4

0
0 2

Sodium Leakage, ppm Na

L4

4 6 8 10

regen. level = 40 g/L (2.5 lb/ft3)
regen. level = 48 g/L (3.0 lb/ft3)
regen. level = 65 g/L (4.0 lb/ft3)

regen. level = 96 g/L (6.0 lb/ft3)
regen. level = 128 g/L (8.0 lb/ft3)
regen. level = 160 g/L (10.0 lb/ft3)

FIGURE 22

L4: Leakage 
Correction Factor for 
Sodium Leakage/
Regeneration Level



PUROLITE® A30025

Dealkalization with Purolite A300
Dealkalization is the reduction or neutralization of alkalinity in water. There are two primary methods of 
dealkalization by ion exchange — weak acid cation (WAC) and strong base anion (SBA). SBA dealkalization 
is the easiest and least complicated to apply. Alkalinity is exchanged for chlorides from the SBA resin that 
is regenerated with salt (sodium chloride). This is very similar to the ion exchange process used in water 
softening, except here, the chloride ion of the salt is used. Typically, the SBA Cl form is best preceded by 
a softener to prevent calcium fouling of the SBA unit. The most often used SBA resin for dealkalization is 
the strong base Type II anion, such as Purolite A300E. With the resin operating in the chloride cycle, the 
exchange of all the bicarbonate, carbonate, sulfate and nitrate ions occurs and is replaced by their chloride 
equivalent. When a water softener precedes the SBA unit, this results in a conversion of all dissolved solids 
(TDS) to sodium chloride. 

The SBA dealkalizing system incorporates a brine tank, like a water softener, for regeneration. The 
recommended salt dose is 80 g/L (5 lb/ft3) of resin. Dealkalization by this method will also reduce the pH 
of the treated water. Should this be a concern, you can also dose the resin with sodium hydroxide (caustic) 
by adding 0.25% of caustic to the regenerant salt solution as it enters the dealkalizer tank using a chemical 
feed pump or adding caustic to the brine. This will also increase the operating capacity of the SBA resin. 
Increasing the capacity of the resin by increasing the salt dose alone is not applicable. When caustic is fed, 
bicarbonate and CO2 will convert to carbonate, which is held more selectively by the SBA. Softened water is 
an absolute must where caustic is fed. The SBA dealkalizer is regenerated when the alkalinity of the treated 
water rises to 10% above the inlet alkalinity. SBA dealkalizers are generally installed as duplex systems (one 
online and one on standby) to ensure continuous treatment. 

Dealkalizers are sized by determining the gallons (or liters) of capacity per cubic foot (or liter) of SBA resin.

Step 1: Percent Alkalinity in Influent Water
Calculate the % alkalinity to exchangeable ions (HCO3, NO3, SO4) as CaCO3.

Total alkalinity = 128 ppm as CaCO3, nitrate = 0, and sulfate as SO4 = 35 ppm x 1.04 (converting ppm SO4 
to CaCO3) = 36 ppm as CaCO3. 

Percent alkalinity = 126/126 + 36 = 126/162 = 78%. 

Step 2: Capacity Determination for Resin (Metric and U.S. Units)
Industrial applications should reference Figure 24 “Dealkalization Capacity with NaOH,” line for 250 
ppm TDS influent crosses 78% alkalinity (x-axis). This represents an approximate dealkalizer capacity of 
0.512 eq/L (y-axis). 

U.S. Units: 
0.512 eq/LR x 21.8 1 Kgr/ft3/eq/LR converts to 11.1 Kgr/ft3. 

https://www.purolite.com/product/a300e
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Step 3: Alkalinity Loading from Influent Water
Correction factor for alkalinity loading, use 90% removal efficiency. 

Metric Units: 
126 ppm X 0.90 = 113 ppm loading as CaCO3.
113 ppm/50 eq. wt. of CaCO3, converting ppm to meq/Lw or 2.26 meq/Lw.

U.S. Units: 
Total alkalinity = 126 ppm X 0.90 = 113 ppm loading as CaCO3. 
Converting ppm to Kgr/ft3 – 113 ppm/17.1 gr/gal/ppm = 6.6 gr/gal in influent water.

Step 4: Volume Throughput per Unit of Resin
Metric Units: 
0.512 eq/LR resin x 1000 meq/LR per eq/LR = 512 meq/LR.  
512 meq/LR / 2.26 meq/Lw = 226.5 Lw/LR. 

U.S. Units: 
Resin capacity in Kgr/ft3 of resin is 11.1 Kgr/ft3 x 1000 gr/Kgr = 11,100 gr/ft3.  
11,100 gr/ft3 / 6.6 gr/gal water = 1,682 gal of water/ft3 of resin  
1 gal water = 3.78 L water  
1 ft3 resin = 28.32 L resin

The service flow rate for the SBA resin in a dealkalizer should be 16 BV/h (2 gpm/ft3) of resin. The 
recommended minimum bed depth is 762 mm (30 in) and the recommended freeboard is 100%.  
The backwash flow rate should be 24 BV/h (3 gpm/ft3) of bed surface area. The regeneration cycle for  
a dealkalizer is the same as for a water softener: backwash, brine draw, brine displacement (slow rinse)  
and final fast rinse.
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Plan your next ion exchange resin project 
with better accuracy and less effort through 
Purolite’s Resin System Modeling platform 
(PRSM™). This powerful web application for 
resin plant simulation contains seven 
specific system modules that instantly 
consider hundreds of variables. Whether 
you are designing a new plant or modeling 
an existing plant, Purolite’s expert engineers 
are giving you the access you need to get 
the results you can trust.

Key Insight Every Step of the Way

Predict

Calculate the 
effect of your 
site’s unique 
variables

Compare

Side-by-side  
product and plant 
configuration 
performance 
evaluation

Optimize

Add operation 
and product cost 
analysis to better 
understand the 
value of product 
options

Customized Resin 
Simulation at Your 
Fingertips
PRSM is a free program that models all aspects 
of plant design associated with ion exchange 
resin performance and operation. 

PRSM includes modules for water 
softening, demineralization, WAC 
softening, brine purification, mixed beds 
and modules for removal of nitrate, 
arsenic and boron. Features include:

Technical Help – Reach out directly to 
Purolite engineers for advice

Cloud Backup – Easy and secure retrieval 
of projects

Reporting – Print/save a pdf of the entire 
design including all engineering details

ROI Payback Calculations – Contrast 
performance vs. standard resins

Efficiency Evaluation – Compare 
operating costs of existing ion exchange 
plant vs. new design

Schedules – Obtain detailed regenerant 
schedules for cation and anion resins

Page, Topic and Calculation Help –  
View detailed notes and suggestions  
for the optimal design

Register today and get started at www.purolite.com/PRSM
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