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Objectives

Closing the water cycle in paper mill.

Production of CaCO, containing paper filler material
+ 2-10 % reduction of raw material (filler).

More efficient use of cationic additives in paper
making process (wet end) due to low [Ca*],,

Energy reduction by the recycling of warm process
water (optional).
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Partner Co-operations ¢ W -

Aquaf L Use

UCM (ES) performs basic research on crystal growth
on selected seed materials.

TNO (NL) does bench scale tests, and the design &
construction of FACT pilot installation.

SAPPI performs pilot tests, and evaluates water and
paper (filler) qualities. TNO assists SAPPI with pilot
tests.

HOLMEN (ES) will help the translation of results to
applications in other paper industries.

Evaluation & Implementation Plan (All partners).
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Filtration Assisted Crystallization Technology .

(FACT)

AquafitfUse

Seeds + CaCO0O3
with controlled

size and/or shape

Filtration
ELZH = mother
} liquor
Crystallization
Softened
water

Filtration Assisted Crystallizer Technoloqgy

» Small seeds = large surface area = fast crystallization
» With seeds: larger particles = easier S-L filtration
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Conclusions Beaker Experiments &

AguafF it se
Preliminary Proof of Principle on basis of pH-t curves for stimulation of

the crystallization of CaCO; by means of “heterogeneous” seeds was
obtained.

Pre-selection of 5 seed materials, and 4 water streams, i.e., Influent
from River Maas, Effluent from Biological Treatment Facility, Turbid
White Water (TWW), Clear White Water (CWW).

NaOH and Ca(OH)2 produce similar results, especially for the process
water streams TWW and CWW.
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Continuous Crystallization Experiments

@

Experimental parameters: water types, NaOH/Ca(OH),; seeds, pH, t |aquandie
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Results: Turbid White Water vs Clear White Water

Conditions
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t =1 min; 2 g/l S1; pH=10; base = NaOH AquaFitliiise
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* Residence times of 1 and 2 minutes give comparable results
 Calcium removal in turbid white water is slightly better than in clear

white water.
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The effect of carbonate addition to CWW
on calcium crystallization with Ca(OH),
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Clear White Water; pH 10.5; Ca(OH)2 ; 2 g/l S1; 2 minutes
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Conclusions Continuous Crystallization (1) P,
AquaF itlse

Seeds stimulate continuous crystallization of CaCOs,.
S1 (chalk) is consistently (slightly) better than S3 (marble).

With NaOH as base final Ca2*-concentrations are below 20
ppm.

With Ca(OH), as base and stoichiometric amount of HCO
the final Ca?*-concentrations are below 5 ppm, and the
conductivity is lower than with NaOH.

The quality of handsheet papers made from FACT
material was comparable to ‘normal’ handsheet paper

(retention, strength, tensile index).
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Conclusions Continuous Crystallization (2) ¢ % -

Aquaf it fUse

Preferred FACT conditions for pilot plant tests:

t = 2 minutes (max.)

pH =10

Seeds =2¢g/l S1

Preferred base is Ca(OH),

At least stoichiometric carbonate concentration when
Ca(OH), Is used as base.

2 tanks in series (although 1 might be sufficient) for
stable operation.

Residual [Ca?*] is about 5 ppm.
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FACT

AquafitlfUse

FACT pilot plant W

B

Left: photo of the skid with the
“ PTS-WDCD filter

Middle: filter tube with filter cloth

Right: 180 L crystallizer (middle)
and seed storage tank (right)
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FACT pilot plant \

Aguiaf itetUse

* Mobile installation.
» Target capacity 4-10 m?3 softened water per hour.
* Investigate/proof the robustness of the process.

« Semi-automated (stand alone operation possible for a
couple of days without operator interference).

* Flexible with regards to the choice of conditions.

* Long term tests at locations of SAPPI (Netherlands),
ALPRO (Belgium)*, Holmen (Madrid)*.

* optionally
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