SCALE BUILD-UP, uncontrolled, In a firetubes boller, ean teod o bulge tike this one lats go, it touches off a viotent emlmld\l '
to bagging and bulging like the cxtrame cata obove. Onca Today, proper water trearment tools can pasitively provent wff

DANGER! Boiler Scale At Work

P Mucn oF voun AniLIYY to acquire
and in the best posslble i 1
conditions for your boiler depends on
how successful you are in staving off
scale formation. First, you need 10 be
familiar with how ‘scole forms, and
specifically how it pertains to your par-
ticular boiler design ond operation, And
what is even more important, you must
thea conscientiously enforce the proper
sieps to prevent scalo formation,
Rarely ever do hit-ar-miss schemes
produce o salislying or lasting solu-
tion. Nor can alipshod supervision in-
sure favorable results. In foct, the less
you leave to mere chance and the more

influence scola formation? What ef-
fect do they bave on boiler operation?
What must you do to rcmove scale?
llere are the pertinent answers, whose
details will follow in later articles.
Pactors. Hardness bestows the scale-
forming property on water. Tt conaists
of the calcium and magnesium com-
pounds contained in a water. Except lor
lalling rain, all natural waters possess
hardness 40 some degree. And rsin
water in making its course over and
through the so0il absorbs miners! salts
to give it hardness. The amount of solids
it absorbs depends on (1) chemical
compnsition of the esrth's strata in any

you set up Is over the physical
and chemical factors governing scale
depodits, the surer you are of preventing
acale boild-up. But let's get down to
coses. .

What are these [actors? How do they

[

one porticular locale (2) ense with
which its constituents are apt to enter
jnto solution. As a rule, the longer

waler remains in intimate contact with -

the ground, the more minerals it dis.
solves. Subterrancan waters, therelore,
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generally carry more dissolved solids
‘than surface waters. Since calcium end |

magnesium solis are quite soluble, it J

follows that underground waters usually
possess higher hordness content then
surface waters. E

We can roughly classify mountain
sireams os having from a little belov

10 ppm to 60 ppm of hardoess (8

€aC0,). Surface supplies ) within |
50-180 ppm range, and well waters from

150 an to nearly 2000 parts, Sea water.’ ’

having hardnesses that run well up iato
the thousands, is ruled out as not fess
ible for boiler fcedwater use. E
Calcium is most always the largest
single mineral element found in naturs!*
waters. It usually domi ovet
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SCALE COATING forces stowl !‘e absarb increosing amount of
heat, ond 10 tube metal weakens and softens under temperature

RUPTURE OF METAL from too high o local tempersature, obove,
the final stoge in damage from uncontrolled seale

"Sensible, lasting control of boiler scale requires a background .of

tauses, cures. Here's first of 3-part series 1o give you these data

By PAUL BRINDIS), Chemicul Engineer, Celco Labaratories

'

- -in the form of bicarbonates, sulfates

und chlorides, and generally in this o1-
der of grentness.” A fair amount of sim.
ilar sodium salis will also be included.
A smell to & goodly portion of silica
will most slways be present. Other dis-
solved dolids, such as the nitrates of cal-
cium and magnesium along with com.
pounds of iron and manganess as well

- 8 alumina, normally appear in much

lexser proportions. Still more minersls
are contained, but thelr minute quanti.
tles bear no Influence on scale develop-
ment, - .

Scole Formation. Your raw water
may look erystal clear and bhe quite
& (or drinking ond other purposes.
et with the above-mentioned mineral

magnesium by 2 or 3 to 1. Together, 3
total bardness, they conatitute the big:.

ger group of dissolved solids in natural |

waters. They appear most (requently

rowtl

; ities it s sure to be for from ideal
h"' your boiler. Why so? Because your
viler Is of itself helpless 10 cope with

the water is distilling off as virtually a
pure vapor, some dissolved solids are
inually precipitating out of salut
Left unireated, they go on to accumu-

chemical components of scale sre poor
conductors of heat. Their relativa pro-
portions, snd hence the texture of
the composite, determine how much re
i the scale offers to the transfer

late to damaging prop , photos,
right. Unless aided by chemical means,
no amount of hlowdown will dislodge
these deposits once they attach them.
selves on the boiler metal.

This scale-lorming process oceurring
in @ boiler can be likened to a snowfall.
The crystals first alight sparsely, then
with grester number and become Inter-
linked, soon to bianket the whole of the
affected area, and eventually pack into
a thick Inyer. With scale, hawever, the
result more often is o denss, hard, very
adherent incrustation that defies either
mechanical or chemical removal.

While these physical traits are typi-
cal of scale In general, the chemical

ition differs with each ease. All

the disposal of these chemicals While
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of furnace heal to the water. The ailic
cates, for example, have a grester in-
sulating effect than the sullates, ond
the sulfates more than the carbonates.

Oparating Troubles. By far the worst
damage scale inflicts is the -ruptare of
hoiler tubes, photos’ right, with the
heavy loss of production, time, labor
and money their roplacement entalls.
Let us consider a segment of boiler tube,
and with the aid of the three sketches.
see how its fnilure occurs.

Just like any other heating utensil,
the metal tube acts as s container only.
1t merely serves a3 & medium of trans-
fer. It won't be victimized by the heat
applicd as long es it can pass the heat
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