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attack the metal. Dut there are also
sodiam salts, dissolved carbon dioxide,
oxygen ond other gases in the water.

carbonute scale can Do laid down by
gulating and adjusting pH, alkalinity
and calcium ions, This scalo is & good

ment methods now

lly, however, you can reduce

Need Expert Treatment Supervision

:or industry’s needs, cooling-wator supplies have had to come
. :om much-used straams, falling-water tables. Then, when re
circulated again and again, it's prone to scale, foster algae

become corrosive. Here's same practical help on the problem

By SHEPPARD T POWELL, Chemicol Engineer

> ScaLe PORMATION an i

resent the two chief pr:b‘l::v::'i:":o‘;:
ing-woter operations, Scale, by itself
comes readily under control with prnpel:
water treatment. But its presence com-
pl.-cclez the corrosion problem. And
with todsy’s heary ure of cooling-pur-
posc water, emphasis s on corrosion
control tn these Jow-temperature piping

dutics end then dumps it to waste. It
& system that has the twin imerits of low
Syuipment cost ond only the slightes
scale and corrosion hendaches. Rut so
much water iy needed for the job it does
that operating costs becoma prohibliive.
As a direct reault, woter rccirculnllni
systems, like the one in Fig. 7, serve
most of indusiry’s wanis. !

. The open system of waler recircula.
Imn.' Fig. 7, employs spray ponds or
coaling towers to release the heat picked
up by the clrculating water. These
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problem of corrosion by (1) bull
up the concentrations of the scale-
ing olids in the water lelt behind (3)
introducing the carrasive agents of ofV:
gen and carbon dioxide.
the possibitity that micro'org-nlmﬂ‘\
may be present in the waler to jnfluenc®, |
the choice of corrective water 1rentmen!
and .you hegin tn appreciate the job's
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sill provalent in small phnt:.yn]cl::t.
pushes the water through fta cooling
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on 16 o safe Tate by control of
diasolved solids alone. But sc-
_you need a thorough knowledge
s circulaling-waier analysis and

. depends on conditioning the sup-

behavior in the recirculating system.
\ecting any metal fram corrosion by
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M PIy_10 correct Ws corrosive charscieris-

general Inhibitor against corrosion, Tt
covers both anodic and cathodic sreas.

There are o few notural waters, such
23 those of the Grest Lakes, that meet
e requirements for loying down s
proper calcium carbonate scale. Most
waters need treatment to bring about
the desired state of equilibrium for the

Icium carbonate in solution. Fortu-
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you may lay down a deposit a8 a

3, o1 a3 a precipitate from the

& & physi-
1 between the anodic and cath
todic. part of metnl surface and water.
%Mlu Coating. How do you go
t:geiting this protection? One way
put on & protestive coating using
l¢ or inorganic matceials, or both.

of eathodic or anadic corrosion

on all areas. Tn any cose, the de-

nately, Professor W F Langelicr! pio-
neered in developing the iden of & cal-
culated saturation index s s means of
predicting the corrosive or scaling el-
fect of n natural water, Hie iden has
heen to advencad that irs use is widely

ueeepled.
Because most natusal water carries
dissolved calciom and jum o for

Just which wey the water goca—that is,
to lay down & protective scole or attack
the metal—depends on how this dis-
solved materinl balances out.

[ the various forms of carbon dioxide
{{rea COy, bicarbonate and esrbonote)
are ot equilibrium, they cause neither
scale nor corrosion. The surest way of
judging the state of the water, corrosive
or not, and the steps that will correct it,
is to doiermine the solubility equilib-
rium relations of caleium carbonate. The
Langelier Saturation Index chan, Fis.
5, {s o convenicni way of doing this.

tangolier chart makes use of ogorith-
mic expressions of calcium hardness,
methy] oronge alkalinity and s fnctor
ture and total solids, (Tem-
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the form of bicarbonate end noncatbo-
nate hard (chlorides and sullates
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7 lreatmens can guard sgainst
n provided some steps, like
, are taken to remove any
hat fapm. For invence, s thin,
pervious, adhercnt deposit of enloiuin

mainly) thare is s tendency for that
waler when heated or made more alka.
line to deposit a scale or corrosively

Vanclier, W F, “The_Analptic Comtrel of
Anlhgnnuhn Water  Treatmenr” Jeursal,
American Waser Werks 441-. 28: 1950 (1938),

ENGINEERING AND MANAGEMENT SECTION

per acc corrosion or scale-
deposit [ormation, whichever way ihe
water tends to go.) If you know the
value of calcium hardness, alkalinity
and tota) salids, you plck off the chart
the information to figure out the satura-
tion pH (pHs) and the saturstion index.
(Continged on page B8) .
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