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1 Potential metal pickup in the preboiler cycle by varlous 2
suspccted moterials was the basis for obove test curves

Water Treatment Gets Heavy Attention

Proveation of Metal Losses in the Wer
Steam Aroas of Steam Turbinos. 8y F L
/Archibald and John W Purssell Ir, Bos-
son Edison Co; Frederick C Straub,
University of Niinois.

This paper deals with the potential

metal pickup in the various portions of

the preboiler cyele from the initial point
of moisture condensation in the turbine,
through the condencers, heaters, pumps
and economizers, It shows the effect of
the varlous matericls such as sulfur
dioxide, hydrogen sulfide, earbon diox-
ide, oxygen, smmonia and organic
amines on'the metal pickup in the cycle.
Stress Is laid on the tempernture and
vapor pressure relationship of these ma.

/N AN T R

From extroctbn |
stedm line %
X

—_—

T T ST 25 T S O o

=

with the steam before cooling to insure
duplication of conditiona within the tur.
hine. The moisture was starting to form
in the rogion below the 181k stage which
wae about 15 psia under full load oo
the turbine and down to 4 or 5 psia
under low. loads. Tho apparatus used
for sampling is shown in Fig. 2, above.
This allows for a continuous sample
of the water sepacated {rom the steam
to be cooled and then tested for
specific conductance and pH before ex-
posure to air. Samples could then be
collected and analyzed for iron, am-
monia and reduciag power. Tho sam-
.plipg equipment was construcied of 19-8
etainless steel in order to reduce iron

terlals at the points of d ion in
the turbine and condenser. This has
resulted in the modification of the chem.
Ical treatment to prevent metal pickup
in the cycle. Some early experience in
Hydrozine is also presented.

Early in 1952 a program of investi-
gation was started at Mysic Station to
study the effect of the various chemicals
used in the water treatment on the Iron
pickup in the arens of metnl loss. In
order to determine the composition of
the moisture as it forms in the turbine
it was necessary to remove the steam
water mixture from the machine and
separate the water from the steam for
further testing. Tt is important that the
condensate be removed from contact
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The results of the tems, Fig. 1, above,
run, with the rcgular water treatmont

*in use, showed that when the pH

of the steam leaving the boiler was
around 9.0, the sample of water removed
fram the 18th stage of the turbine had
a pl hetween 6 and 7 and the conden-
sate al the condensate pumps had o pHl
around 9.0, The ammonia content was
about the same at the three Y
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Speclol apparotus foi running metal. pickup tests,
required removing condensate from steom beforo it cooled
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boiler water, since it varied in propo
tion 10 the sulfite content of the boilz
water. No hydrogen sulfide could be
detected at any time. K

Theso results indicated that the sulfur
dioxide wos concentrating in the liquid
phase to lorm eulfurous acid. The s
monia was partially neutralizing the
scid but was not present in sufficient
amounts to increaso. the pH to the de;
sired range. This decrcase in pll in the ation had (o be the bess. That's why
liquid phase in contact with the metal’} ideted Bdison Co. specified J-M 8598
in the turbine would tend to sllow the 4gnésia . .. Industry's No. | insulation for
iron to go into solution ns the solublefy ‘many decades and ssifd the leader in its class.
ferrous hydroxide. When the temp
ture decreases and ‘the liquid tends 10, $
be subcooled below its steam saturation

materials thot went into the new
7iplant addition of New York's lead-
«and eleciric supplier...the pipe

the market for temperatures up to
bonded with asbestos fibers, This
indulation will not distore regurd-
the length of time it stays in service.

the liquid raising the pH. Thus st the % Magnesis fits snug and stoys put,

.CON EDISON SPECIFIES J-M 85% MAGNESIA
IPE INSULATION FOR MAXIMUM FUEL SAVINGS

* heas revistance of Superex next to the hot

surface, and the grenter insulating value of
J-M 8396 Magnesis for the outer layer,
Bxperience has proved that sfl insula-
tions must be properly lnstalled to pay
maximum dividends. That's why Johns-
Manville offers industry the scrvices of ex-
1o cad [nsulati n and install
tion contractors who have made a coreer of
solving complex insulstion problems. From
const to coast, these engineers and the con-
teactor’s highly skilled mechanics’ stand
ready to combine their talents and give you

condensate pump the pH approachesih)
basic.

This increase in pH decreases the
solubility of the ferrous hydroxide and
csuees the precipitation of the iron o2
the lower pressures blades and d
phragms and on the condenser tubes. i
Often- it does not show -as soluble irop et s cs 8
in the cond samples taken at th ¥l

‘favings, therefore, remain for
of the equipment on which this in.
ion is applied.

termmperatures over GOOF, J-M 856
vin is used in combinstion with
®, o J-M Insulation for service to
. This double-layer construction,
as Superex Combination, eliminates
b joints and protects the jocket

points. Tests run to determine tha re-
ducing power of the sieam showed al
most a tenfold increase in the 18th stage
samplo-with a marked increase in iron
pickup. The reducing power was
thought to he the result of fiberation of
sulfur dioxide from the sulfite in the
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seotching, [t slso utilizes the higher
condensate pumps since it has slresd 13,2208,
heen precipitated out of solution. .

Several of the chemicals being fed 12,
the ¢ycle were then varled in order 194
study their effect. Fig. 1 shows in graph

form a summary of the results.

an insulation job ‘that will more than pay
off your initinl investment with maximum
fuel savings through the yeaes.

When you face your mext insulating
problem ... remember that Johns-Manville
is "Insulation Headquarters.” Coasult your
near-by ]J-M Insulstion Contractor ... or
_write direct 1o Johns-Manville, Box 60,
New York 16, New York. In
Canads, write 199 Bay Street,

Toronto 1, Ontario. L

(Continued on page 152)

* AUGUST 1953

) ' MATERIALS

Jokns-Manville FresT 1w INSULATION

o . APPLICATION

INOINEIRING

. ‘
skiltod Applitators oo the tcam of &
J-M lasulation Contrecror spplying J-M
8395 Magners to plpelines. Locuted
throughout the nation, chess contracrors
have had yescs of experieace handling
all types of instatlations. They know J-M
8396 Magucsis and other J-M Inwtsdons
#). guality producs, -odnuklu pride lo
applying them properly. Result: ao {nm-
lation Job thac pays dividends chrough -
the years to maximum fuel saviogs.




