I Cheiical Reacfions in Demineralization, Regeneration Are Straightforward, Easlly Understood
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Here’s a fact-crammed summary and comparison of materials, ‘ sodo

processes to help gage the fast-moving demineralization field -

Regenerant measuring ond its dilution is o vital port of occurate controf aynr
demineralizotion. Here's o cose whara rotio-control equlpment does o tull job

- to regenerate and when to end rinses

By § B APPLEBAUM, Maaoger, Water Troatment Div, Cochrone Corp
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tion is mainly due to the need to remove
silica for -boiler pressures ahove SO0
psi. Above this point, silica distills over
in vapor form with steam and, os the
steam expands through the turbine, the
silica crystallizes aut as a glassy deposit
on turbine blades. Ultimately the tur.
bine must be shut down to remove this
deposit by caustic scouring and, in the
meantime, efficiency suflers o the silica
deposit builds up.

The one wny 10 prevent this is 10 re.
duce silica in the concentrated boiler
esline to very low fignres. This, in turn,
calls for extremely low silica in the feed.
Water to svoid excessive boiler blowofl.
. Limita of silica permissible a1 various
boifer pressures have not been definltely
determined, but 81 a 1951 ASME meet-
ing .in Atlantic City, Babcock & Wilcax

o P 88
silica tolerances in the d

0.5 ppm. This requirement makes de}
v

baiter saline, Table I, p 90. From this
you con cnlculate the limis of silica
permissible in the entering makeup
water to limit boiler blowdown 10 5 to
109, of makeup. By dividing the silica
figures in Tobla I by 10 to 20 respec.
tively, we have constructed Table 11,
p 90, to get these limits.

Varlous wolertreatment methods re-
dute hardness, alkalinity and ailica in
addition 10 demineralizsing, but the
amount of silica these methods leavs in
the treated woter is: cold-process pre-
cipitation, 2 10 3 ppm; hot lime zeolite,
05 to 1 ppm; deminerslizing, 0.05 to
0.2 ppim.

Table 11 indicutes boiler pressures
above 1000 psi requite silica in the
mokeup woler to he between 0.25 ond
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lizing the only suitable meth

to aveid excessive hoiler blowdown.
deminerolizers are serving for bo
operating well under 1000 .pai, evw
down o low as 600 pai, Il the wai]
position ond the i juslfal

It as compared to other methods. Tab
111, p 91, shows indicated methods ¢
water treotment for various boiler prev;
sures aad various raw.water compod,
tions. From this table you can sea bol
crs with operaling pressures of 600 ¥!
1000 psi have two poasible cholces, 4t ).
mineralizing and hot lime zeolite. Abo ‘
1000-psi_pressure, though, deminerals J§}
ing usually proves more econamieal. t
Chemistry. Demineralizing is & 2-44° }
rocess. First step consists of hydroge™!
cation exchange, which converts all tht
salty dissolved in the water to their cor.

1,
rowet

. reaponding acids, Fig. 1. The bicarbo-
netes are converted to carbonic acid,

hich a degasifier or decarbonator 1ib-
1ates; tho sullates and chlorides pro-

X dnéf sulluric and hydrochloric acids.
“Any nitrates presemt turn up as nitrio
" aeid,.

- Second step of the demineraliting
§: Drocess consists of an anion exchanger,
) tegeneraled with caustic sods so anion
" tesln Iy in hydroxyl form. fncidentaily,

" the st nion-exchange resing developed
< were kh;

changers react to remove CO, and silica,
ond hence make demincralization im.

" portant in tha boiler field.

Cation Materials, For the first step,
the hydrogen-cation cxchange, there
are todny three successful meteriols:

1. Sulfonated cosl, oldest of the hy-
drogen realites dating back to 1935, has
the adventage of easy regeneration. It
requires only a single atrength of 2%
sulfuric acid, iniroduced rapidly to
avoid calclum sullate crystallization on
the exch meterial. But its capacity

realns, only ble of
tdsorbing the sirangly ionized scids,
such as sulluric and hydrochloric acid,

& 2. Boy, shese weakly basic ex-
changers could not remove weakly dis-

vaclated acids, like corbonic or silicio
teids and, theref, 1uabl

is lower than the other available mate-
rials and, therefore, requires larger con.
12iners. Ity cost, though, is lower and
this (requently compensates for the
larger shell. It is sensitive to high
of chlorine, say over 0.3 ppm,

“ €, were nol
9t bofler-feed npplication. Fig, 3 shows
@ the new sirongly-basic onion ex-
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which may attsck the materia). But un-
der the proper conditions and for waters
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relatively high In percent of afkelinity
present, it is a very good moterial to use.
2. Medium-capacity resin, such s that
made by Rohm & Haas, as their [R-112,
and Nalco-Dow, 8s their Nalcite MCR, is
refatively new, only about a year old.
Like sulfonated coal it requires only o
single strength of ecid in regeneration.
It comes as siyrene beads but somewhat
solter than those of the high-capacity
resing o be described presently. As a
result you may experience higher pres-
sure losses, What's more, the bead par-
ticle swells during the hydrogen ex-
change vun snd contracts during the
regeneration. So you have to allow for
these volume changes. Further field
‘experience will cventually determine
whether these volume e¢hanges affect the
long-term stability of the material.
{Continued on page 90)
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