PUROLITE MZ 10

ION EXCHANGE RESINS MANGANESE ZEOLITE

PUROLITE MZ 10 is a Manganese Zeolite, an oxidizing and filtering medium, prepared by
processing glauconite, a natural product, better known as “greensand”.

PUROLITE MZ 10 effectively removes from natural waters iron, manganese and hydrogen
sulphide, which are of particular concern because very small amounts of any one in a water
supply can seriously limit its usefulness. Water for industrial and domestic uses must be iron
and manganese free. In many countries, for municipal use, iron content cannot exceed
0.2 ppm and manganese 0.05 ppm, but they should preferably be less than 0.05 and
0.02 ppm respectively. In certain industries like pulp and paper mills, tanneries and textile
plants, dye houses and laundries, it is almost impossible to operate with iron or manganese
bearing waters since they would produce objectionable stains, streaks, spots and off-colours
on many manufactured products. lron and manganese also foul ion exchange resins which
necessitate their removal as pretreatment to most ion exchange processes.

TYPICAL PHYSICAL AND CHEMICAL CHARACTERISTICS

Physical form black, nodular granules, shipped in a dry form
Oxidation capacity 0.7 gMn/lor 1.4 g Fell
Particle size range, dry form 0.25-1.0 mm
Effective size 0.30 - 0.35 mm
Uniformity coefficient 14-1.6
Shipping weight approx 1350 g/l

RECOMMENDED OPERATING CONDITIONS

pH range 6.5-8.5
Operating temperature 40°C max
Pressure drop characteristics see Figure 3
Differential pressure across the bed 0.85 kg/cm?® max
Backwash characteristics see Figure 1
Service flow rate and chemical demand see page 4 and 5
Minimum bed depth 700 mm
Design rising space 100%
NOTES :

- Waters having a pH lower than 6.5 must be pH corrected to 6.5 - 7.0 before passing through
the PUROLITE MZ 10.

- Backwash water should be iron and manganese free unless their content is very low.




PUROLITE MZ 10 is a quite versatile product that, used in conjunction with potassium
permanganate, thanks to its catalytic properties, can reduce iron and manganese in water
supplies to extremely low levels. None of procedures such as aeration, chlorination
and filtration can yield an effluent with the same quality as obtained with the use of
PUROLITE MZ 10.

PUROLITE MZ 10 has a few unique characteristics in addition to its catalytic property that
provides the maximum utilization of the oxidizing agent used, such as potassium
permanganate, chlorine or dissolved oxygen, which results in increasing both the rate and
the completeness of the oxidation reaction. Its oxidation reduction buffered capacity, for
instance, governs the length of the operating cycle on the discontinuous process and permits
a safe and smooth operation when it applies to the continuous process. Just as ion
exchange resins have the capacity to exchange ions, so PUROLITE MZ 10 has the capacity
to exchange electrons. This means that it can oxidize iron or manganese until the supply of
electrons becomes depleted. These electrons may be replaced continuously or
discontinuously by the addition of an oxidizing chemical such as potassium permanganate.

The nodular shape and the fine size of the granules, together with their ruggedness and
durability, afford excellent filtration efficiency, even after years of continuous service.

COMMISSIONING PROCEDURE

1. Backwash the PUROLITE MZ 10 bed with water at a minimum linear flow rate of
30 m/h (m3/h/m2) for 15 to 20 minutes or, if available, with air and water.

2. Regenerate the PUROLITE MZ10 bed with potassium permanganate using a
regenerant level of 3 g of KMnO, per litre of zeolite, slowly passing a 0.3%
solution through the bed in 30 minutes.

3. Displace the regenerant solution with 1 BV of water in 30 minutes.

4  Rinse with 5 to 6 BV of water at the service flow rate, check the absence of
potassium permanganate in the effluent and start the service run.

HOW PUROLITE MZ 10 WORKS

PUROLITE MZ 10 is employed following two basic application techniques, the choice of
which depends primarily on the level and relative amounts of iron and manganese existing in
the water to be treated. When iron removal is the primary objective, generally the continuous
technique is applied. On the other hand, when the removal of manganese is the primary
goal, the discontinuous technique is employed. Mixed techniques can be used for large units
when both iron and manganese must be reduced to very low levels.

The reaction in the removal of manganese is that PUROLITE MZ 10 oxidizes the manganese
salts in the water to a higher insoluble oxide and, at the same time, the higher oxides which
constitute the Manganese Zeolite coating are reduced to a lower insoluble oxide. After a
specified quantity of raw water has been treated, or, in other words, after the oxidation
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capacity is exhausted, the PUROLITE MZ 10 bed is regenerated with potassium
permanganate. This step returns all the lower manganese oxides to the higher oxides and
the cycle begins again.

A similar reaction occurs in the removal of iron, with the difference that the ferrous ions are
turned into ferric hydroxides, which are then filtered out by the bed.

While the discontinuous system involves periodic regenerations with potassium
permanganate the continuous system requires constant addition of potassium permanganate
and/or other oxidizing chemicals directly into the water ahead of the PUROLITE MZ 10 filter.

The discontinuous process sequence is: backwash, regeneration with a dilute solution of
potassium permanganate, rinse and return to service, all requiring about one hour. Treated
water is recommended for backwashing unless the iron and manganese in the raw water are
very low. To maintain the bed in a clean condition, occasional air-water washes are
recommended.

The continuous process sequence is: backwash, rinse, and return to service, all requiring
about 20 minutes. When backwashing with treated water, this rinse may be unnecessary.

HYDRAULIC CHARACTERISTICS

Pressure drop of a fluid passing through a fixed bed of any granular filter medium is related
to the service flow rate, and to the viscosity and the temperature of the fluid. Typical values
of pressure drop for PUROLITE MZ 10 are found in the figure below.

PUROLITE MZ 10 is a pretty heavy product and requires important backwash flow rates to
expand the bed and free it up from any particulate matter (mostly iron hydroxides) filtered out
during the service run. To be effective, the backwash flow rate must expand the bed by a
minimum of 35 to 40% for 10 to 20 minutes or until the effluent is clear. The proper
backwash flow rate can be determined using the figure below. Low pressure compressed
air applied prior to backwash with water can help loosening the PUROLITE MZ 10 bed.

PRESSURE DROP CHARACTERISTICS
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THE DISCONTINUOUS PROCESS

The discontinuous process shall be
used when both iron and manganese RAM! WATER
need to be removed, or whenever a
minimum residual manganese
concentration in the treated water is to
be guaranteed.

PUROLITE MZ 10 is in this case Tengs | TSI K<i0
regenerated with a fixed amount of
potassium permanganate when the
specified quantity of water has been
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This technique is so simple, safe and J WASTE
effective that it is widely used for
household applications as well as for SERVICE OUTLET

BACKWASH INLET

large industrial water treatment units.

SUGGESTED OPERATING CONDITIONS

Oxidation capacity : 0.7 g of Mn per litre, or 1.4 g of Fe per litre
Mixed techniques are recommended, if high iron concentrations
are present. If sodium hypochlorite or potassium permanganate
are dosed in line, the cycle length is longer.

Backwash : the backwash should produce around 40% bed expansion.
Regeneration : KMnO,4 dosage : 34/

KMnQ, solution strength : 0.3%

Regeneration rate :2BV/h

Regeneration time : 30 minutes

Rinse rate : 8 BV/h

Rinse volume : 5 BV or until all traces of

potassium permanganate
have been removed

Pressure drop : maximum allowable pressure drop 0.85 Kg/cm?. If the pressure
differential occurs before the capacity for Mn has been exhausted,
PUROLITE MZ 10 can be backwashed without a regeneration.

Flow rate : 5 to 12 m*h/m? according to the total iron and manganese
content, as below:

IRON AND MANGANESE MAXIMUM FLOW RATE
ppm m>/h/m?
0.5 12
2.0 10
3.0 8
5.0 7
10.0 6



THE CONTINUOUS PROCESS

The continuous technique involves the continuous dosage of a pre-calculated quantity
of potassium permanganate (KMnO,) directly to the raw water upstream of the

PUROLITE MZ 10 filter.

Chlorine can be used too, to reduce
operating costs, but it cannot be employed
alone.

The continuous process is recommended for
large units where only iron needs to be
removed from the water supply.

When only potassium permanganate is
used, its demand can be estimated as
follows:

ppm KMnO,4 =1 x ppm Fe + 2 x ppm Mn

When chlorine (Cl,) is used in conjunction
with potassium permanganate (KMnQOy,),

their dosage is estimated as below:

ppm Cl2 =1 x ppm Fe

ppm KMnO,4 = 0.2 x ppm Fe + 2 x ppm Mn
SUGGESTED OPERATING CONDITIONS

Backwash frequency

Backwash flow rate
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: every 350 to 450 g of Fe per m? of filter cross section.

: the backwash should produce around 40% bed expansion.

Backwashing is required when the pressure loss reaches 0.85

kg/cm?.

Service flow rate

: if concentrations of iron and manganese are high, lower flow rates

are required. The usual flow rates for the continuous process are 5
to 12 m*h/m?, adjusted to the total iron and manganese content as

below:

IRON AND MANGANESE, ppm
0.5
1.0
2.0
3.0
5.0

MAXIMUM FLOW RATE, m®h/m?
12
10
8
6
5

NOTE : in the continuous process, to achieve the best results, it is highly recommended to
use a 350 mm layer of anthracite on top of PUROLITE MZ 10 bed.
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PUROLITE INTERNATIONAL LIMITED
Cowbridge Road, Pontyclun, Wales, UK CF72 8YL e Tel: +44 1443 229334 e Fax: +44 1443 222336 ® www.purolite.com

Local Sales Office: PUROLITE GLOBAL SALES LIMITED
Viale Coni Zugna, 29 - 20144 Milano e tel: +39 02 4818145 e fax: +39 02 48012359 e e-mail: purolite@purolite.it
All suggestions and recommendations given above concerning the use of Purolite products are based on tests and data believed to be reliable. However,

as Purolite cannot control the use of its products by others, no guarantee is either expressed or implied by any such suggestion or recommendation by
Purolite nor is any information contained in this leaflet to be construed as a recommendation to infringe any patent currently valid




