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Inc. operates a chlor-alkali plant using
membrane-cell eechnology, When
chlorine and caustic soda are being

praduced, parasitic reactions lead to HECYCHNG
the formation of sodium chlomee and

other impurities, which are purged
and discharged into the sewers. A first
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praject, ended in March 1994, allowed THE BH'NE PUHGE Permits closing the brine circuir
evaluation of the design of a chlorate- g of the process used at the chlor-
destruction procedure, and the design alkali production plane
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Because of the excessive costs ot PLANT * Environment

the destrsction procedure (about

$1 million), PPG decided wo re-evaluare - Eliminates discharging the brine
all of its program of cormective measures, purge of the chlar-alkali ;'-l:'.l'.r
The technology the company chose to the environment

allows almost complete recovery of zalt
in the purge; its volume is reduced by
more than 90%. This option allowed
important environmental improvemenes
tor be realized — the recuperation of more
than 5% of the salt and more than
8% of the chlorate, The technology
described here involves a crystallization
of Uilauber's salt, which allows raw
miaterial savings on the order of
F440,000 per year.
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BACKGROUND

At its Beauhamois site PPG
Canada Ine. operates a mems-
brane-cell chlor-alkali plant
supplied with brine from a
sodium-chlorate-manufactur-
ing plant which, since January
1996, has been owned by
CXY Chemicals.

The processes used in both
plants are based on the elec-
trolysis of a sodium-chloride
brine, This brine is produced,
first, for the chlor-alkali

plant, where crude salt is
added at the repeat-point of
the brine cyele so as to boost
its concentration, This brine is
chemically treated, cleared of
maost of its impurities, and sup-
plied to the electrolyzers at a
comcentration of 300 gL and
exits at 200 gfL.

Some (3,900 kg'h) of this very

pure, weak brine i shipped as
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raw matertal o the sodinm
chlorate plane. By using this
already treared brine, the chio-
rate plant can avoid having to
rum a 1.‘:11:.[|l|l rrealment SysTem.
This dilure brine is concentrat-
ed by a double-effect evapora-
ELO Sstem. T':I'I'N'I. S0 &5 DO gl
rid of sodivm sulfare still pre-
senit, o volume of brine which
corregponds to 22.7 ronnefd of
salt had to be discharged o the

BEWET.

PPG Canada Inc. has signed a
program of corrective measunes
with the Ministére de I'Envi-
ronmement ef de la Faune du
Duébec {MEF) to treat its dis-
charges. The program provides
for the recovery of MalCl and of
sodium chlorare. The process
chosen afrer the techno-ecio-
nomic sudy allows a reduction
in the quanticy of salt dischar-
ped o the environment by
diverting the purge,
hitherto evacuated
to the sewers, to a
Glaubers-sale-
crystallization sys-
rem. This avoids
the discharge of
chlorate o the
enVirOnment
during normal
cperations,
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TECHNOLOGY

The principle of the Glauber's
salt-{Na; S0y 10H,0)
crystallization process consists
of recovering brine which was
formerly discharged to the
sewers, and cooling it to
remperarures sufficiently low to
make sodium sulfate cryseallize
out in the form of Glauber's
salt. The solubility of Glauber's
salt im water is considerably less
than thar of sodium chloride
{MaCl). In effect, it drops 1o
lest than 1% ar 0°C, compared
tor about 22% for NaCl.

The erystallization process
was developed by Whiting
Equipment Inc., and is
integrated into the existing
brine-evaporation system at
the sodium-chlorare planr.

The hot solution (66%C) from
the evaporarors' filerate tank
hias 1o be cooled a3 much as
poszible before passing into the
crystallizer. This solution is
cooled to around 12°C in a
plate heat exchanger by the
solution from the salt-filtrate
tank, which is then returned w
the evaporation process. The
cooled solution is then sent o
the crystallizer and held at
0*C by being circulated in a
single-pass tube-type heat-
exchanger. About 860,000 k]
are withdrawn from the
crystallizer to precipitate out
abour 436 kg'h of Glauber's
zalr.

The crystallizer works ar abour
15-35% pfp of solids. Sclids are
separated from liquids by a
centrifuge, The solids go toa
purge reservoir through 2
chute, and liquid is collected in
the sale-filtrate rank. A conduit
at the rop of the crysrallizer
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matter o pass directly to the sale-
filtrate tank. This cold solution should
be heared az much as possible before
being returned ro the evaporarion
Chreair. As wq'” as .~C|.1-:_|I'|,:|r|| |._'i1|;|r.-'|r|,_', iI_
contains about 13 gl of sodium sulfate
(Cilauber’s sale}, an impurity which
miust b eliminared from the brine
used ar the chlorare plant. For now,
(1Th |..|:-I11|||.-|.=I'|._'1:_|! |5-1:|I:|1_-I_ l.:lmll_l I'I'l_' !|-:||_|||d
for this sodium sulfate, and it is
discharged to the sewers.

SALT/CHLORATE RECOVERY SY5TEM

RESULTS
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In normal operation, the crystalliz-
Herr svslem allows TECOvery af 22.7
tonnefd of salt, comprised of 1,040
kel of MalCl, 436 kg'h of Glauber's
salr, and 20 kg'h of chlorare
(MNaClOy ). Conrinuous operation of
the evaparation and crystallization
equipment requires periodic interrup-
tions for intemal cleaning and for
frormmal system malnrenance.

5Iu|:|1i||.g ll'n.-' 1-'1.-':||'||.1r:|I'-:|l‘.- :il'l'i.--.'l]'l. 3,
5% of the time, a purge at point A in
the schemaric shown below [ralso
involves a purge at point B 3% of

the time. The purge at point C
corresponds to nomal operation, and
only requires a purge of Glauber's salt
aof 4.6 ronnefd. This Glauber's salt
could be reused if 3 marker for it
develops.

The start-up and break-in pericd for
the crystallization equipment was
spread out over some 4 months, The
ITiAm E"rl 'II1I||.'[|'|$ H:Ik'l.'ﬁ'l.l I.iI.ITIr'Il-_: |:'||h 'I"I.'r'-
o concerned variations in the tem-
peTatur: of thee |:_'1"|-'.~1:||||.'a.::'.. angd b fs
flow-inpurt rares. These variations
contribute to driving crystals of
Gilauber's salt into the circuit thar
leads hack to the evaporators,

Cost of the Technology

For an initial capital investment of
the order of 52,3 million,

annual operating costs are around
ﬁ]'.,"'l-'ll:l':,T' Huomever, the salr {N.L‘.H”
and sodium chlorate recovered by this
technology represent annual savings
of more than $440,000 in the pur-

chase of Fw marerials.
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POTENTIAL AND LIMITATIONS

Potential

The Beauharnois indus-
rrial complex {a chlor-
alkali plant associared
with a chlorare planr)
allows an optimal inscalla-
tion of the technology of
crystallizing Glauber's salt
from brine. [n effect, the
purge from the chlor-alkali
plant can be used by the
chlorate plant, thus
climinating the discharge
to the sewers of the purge
from the brine-evapora-
tion system. From chis flow
IMpoOrant savings in raw
materials, and the sysbem
is in accordance with the

INFORMATION

This data sheet is based on
results obtained in a tech-
nology development and
demonstration project
jointly carried out by PPG
Canada Inc., and CXY
Chemicals, with the tech-
nical and financial collab-
oration of Environment
Canada and the Federal
Office of Regional
Development (Quebec).
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program of corrective mea-
sures agreed upon with the
Ministére de I'Environ-
nement et de la Faune du

Québec {MEF).

It is possible to inseall this
rechnology in any similar
industrial complex (that
where chlor-alkali and
sodium chlorare plants are
on the same site). Compa-
mies using [C] membrane
cells — such as AKZO Nobel
in Sweden, Elkem in
MNaorway, Mondi Kraft in
South Africa, and Finnish
Chemicals OY in Finland,
to name 3 few — could bene-
fit from chis technology.

For more information, coneact:

Envircnment Canada
Eco-Technology Innovation

Ficrre Sylvescre, P Eng.,
M.Sc A

Tel: (314) 496-6651
E-muail:
pierre_sylvestre@ec.pe.ca
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Limitations

The initial investment
required to install the
cristallization technology
could easily double if a plant
does not have evaporators.
But the brine could also be
concentrated by membrane
rechnology. Finally, the space
occupied by the cryscalliza-
rion equipment could pose
problems im certain cases.

PPG Canada Inc.

Denis Faucher, P Eng.
Technical Direcror
Tel: (5314) 429-4641

CXY Chemicals Inc.
Bruce Manzer, F. Eng.

Process Engineer

Tel: {514} 225-3260
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