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1 Water composition, once the plant got under way In 1933,
. underwent rapid changes in chiorides and hordness (obove)

Here’s o unique approach in
-plnnniv;g treatment for new
units: A 10.year- experience
serves as spadework in pro-

q 3

installation

nina wells, as shown in Tabla [, p. 90.

Water from Well 1326 had 15-ppm
colcium ond 12-ppm magnesium, mak-
ing it fairly hard. Water [rom Wells
747, 750, 1325, 1468 and 1469 ran quite
woft. Considering the capacities of all
wells, a mixture of woter from most,

‘ducing «a

By § N WELSH, H M RIVERS
and C J KILDUFF*

P A sreciaLLy pesicnep  feedwater-
L1 system rep 8 major
part of the power modernization pro-
.grem at U. S, Industrial Chemicals,
The, Curtis Bay, Md. plant (Powen,
Feb 1948, pp 6467). Design for this
‘water-treatment plant drew heavily on
a 10-yeor opersting record of internal
phosphate . of ater
anekeup for two 125,000-1b-per-hr 650-
psig GAS-F steam generators. When
_plans called for adding to stesm gen-
eration with two 240,000.lb-per-hr 650-
paig 700-F generators (one already is
in operstion) this 10-year experience
furnished many influencing factors.
Well-Water Compositicn. Back in
3935 when the 125,000.1b-pec-hr boilers
went into service, condenssie retums
were cstimated to run 10 to 309 of
feedwater nceds. Makeup came from
e e
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tuding 1326, gave a water as low in
Sard as hot. [ d.
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Clorifying equipment Includes l0.000:aul tank to coll
and mix well and city woter, It then goes to the clasif

\
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Despite thorough deaeration of I
water, corrosion evidence appeare
feed pumps and regulating valvg
the fall of 1935. Some corrosios,
been anticipated so it was detected
fore much damege was donc. Al
ments were made to change feedis
caustic sodn for maintenance of bo
water alkalinity do the olkali chems

treoted -water,

Concentrations of iron, slumloum,
dissolved solids and - suspended ma.
terisl in the well waters figured in
early considerations. The over-all pic.
ture in a misture was not alamming
except for Well 1326 water, which was
relatively high in iron and dissolved
solids, and had a concentration of sus-
pended material of 3 ppm, the mazimum
found. Aluminum concentration was
not more than a trace. As for eilica, it
wos ized that_ita i
was high in relation to other consti-

would be introduced continuousty,
the boiler feedwater, y

Following this change depo
formed in the feod lines and regnhl
valves. Although magnesium hydrof
ferric-ron oxide and ignition loss:

b ia) in amount, jum
cate was the main deposit constit]
This compound separates solid: §
from highaempersture Ieedwlté_r)

. taining 8 fair emount of magnesl

silicate if pH is in excess of

80. . :

Subsequent adjustments of al
1

tuents, but back In 1935 silica 1
was not understood as it Is today. Also,
barring localized excessive beat {nput
to the boilers, silica was not expected
to be troublesome. .

Once the plant got under way water
composition changed rapidly for the
worse, Fig. 1. As timo went on further
deleteri 4 developed in the

water, .

Food-Line Deposits, Table I shows
the low pH of the well waters. Also,
& substantial part of water hardaess was
dus to magnesium, as the ratio’of mag-
nesium to calcium was higher than in
most naturs] waters. ’ .

hemical feed indicated deposition
be prevented by holding pH &
to 7.5, and from mid-1941 on the P)
lem was no longer serious. But ch
in row-water composition made
control of pH diffcult. A reducti
magnesium concentration in. the
water was desirable.
Anatelto Scole.  Analcito (803
aluminum silicate) frst eppesr?
the boilers In Sept. 1935, From,
until pretreating equipment WA
atalled a constant battle was wag
stop formation of this compler
scale. Attempts were made 10
mote condensate, but contamit
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" 8 Filtered water from pl
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Condonsofy From kettle
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Dolomitic “Sludge recire pump
- Gusstic soda lime fank - Di'sodti
. fonk -« s e - 'sodliom
. . e 8 phosphate fank
e

lont process pumped through metored,
sar goes ta the spray

ond vent

' from slop evaporators ruled thia out.
.Mugnesium sulphate was fed to one
“boiler to reduce silica concentration,
" but.magnesium precipitated as mag.
riesivm Shotoh

Analyses of raw-water samples in
Oct 1944 (Table 1) showed less sus-,
pended mater in Well 3700 water than
was * present on occasions in  Sept.

2 and phorphate con- N o)
_sumplion increased too greatly.
¢ Even tunnin-feeding was insti It of al

the 74 ppm of ded

hoaler on first-stage hot-process unit.
ing heotor raises the first-stoge makeup weoter to 200 F

8 Filters 8'dia

Steam from decerat-

-

Internal Conditions of 0ld ‘Boile_rf}s if_,(:uide Water Treatment For New Units

need for clarification. (2) The new

240,000-1b-per-hr steam gencrator was .

to be installed, and troublefrec opera-
tion demanded the hest possible water.
Soloction of Equi The wealth

materisl was sufficient to add 2 ppm
i and 33 ppm of silica to

idid not affect rate of scale formation
_but it did scem to render deposits more
. britde and hence more casily turbined:
f ifrom tubes, After several years its con-
¢ nued use did not seem justified.

1

the water, The other well waters con-
tained Yess but far from insignificant

of experience gained in ten years' op-
cration of the 125,000-1b-per-hr boilers
simplified selection of equipment. Burns
and Roe, Ine¢, consulting engineers,
Hall Lab ies, Inc., 1

amounts when silica snd alumi

concentrations of filtered samples ‘are
pared with fotal ions of

these i Even city "water

3. Some relie! from leif
| was gained by (1) discontinuing use of
;. ¥uter from some wells (2) increasing
_ capacity of others by rchabilitation (3)
+ insualling new pumps (4) making up
At ldss in water with eity water,
“Table 1.
. Ansleite scalo cannot form §f alumi- |
dum docs ‘ot get into the boiler water.
cecause aluminum did mot appear in
\ N |

had a substantial amount of suspended
solids containing silica and aluminum.
‘X-ray examination identified alumi-
num silicate as sillimanite in the aus-
pended matter of Well 3700 water.
The boiler feedwater must have cafried
considerable suspended matter at the
time showed hecause the scale formed

sluminum eilicate in relotively small

Bltered p its
Jource wag recognized to be suspended
pWaterial. In Sept 1944, Well 3700
Fuer became heavily laden with sus-

This would not normally re-
main os such very long in high-tem-
perature, slkaline boiler water funless
it was there in considerable amount

on water, and enginecrs and chemiste -

-of U. S. ladustrisl.Chemlcals, Inc co-
operated in reaching conclusions. -

Except for less suspended solids in
water from Well 3700 a4 the result
of strainer repairs, Table 1, 1944 list-
ing, shows representstive analyses on
which conclusions were based. Total
capacity of Wells 1323 and 1326 was
125 gpm al the time as compared with
300 gpm cach for 3700 and 4231. Thus
the mixture to be treated would be
mainly woter from the last two wells
plus city water.

Well 3929 water was not to be used
but ita inclusion was necessary in all

Pénded marter and d d the
‘:Z'lndna. of this thinking. Boiler
.-.b:'l::'td ::oovl'n analcite-scale forma.
1on o7 0 bailer had generated only
']E’ illion 1h of stesm,

- ba OF several years boiler tubes had

“isg © be turbined after every 125 to
. Billion 1b of steam to avold over-

P Found N y. Rapid
in \[} i tat ill-

dicated the need for p&trea(ln. equip- -

n ded 1

1 of

ment.

s considered in 1937, Always the
hope that further contemplated water- .

supply changes would obviate the need

for pretreatment delayed action.-
Hope was abandoned in 1944, and a

dccision made to install suitable equip-

,u:'.j”lnbcu:,u of analcite-scale forma-
ey ut, &,
ualy in

mm'ih‘d estended runs to 400 to 500
% 15 of steam between 1940 and
?g Then ceme the 1944 expérience.
SR
2 ER o Suptamber 1948

£,

ment for two reatona:. (1) Abnormal.

contamination of Well 3700 water with
ded maeterial d

rates the

iderations b of (1) possi-

ble failure. of other wells (2) radical
change in water composition.

Table ! indicated much of the silica

*and all the aluminum could be removed

from well waters and city water by re-

moval of suspended maierial. 1 base. -
b

I 11 oad

was to be
this suspended matter had to be re-
moved if only to prevent fouling ex-
change materials. With hot-process
pretreatment silica removal might be

1 y. But the high pH, hot
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