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TABLE 1: ANALYSES OF WELL WATERS IN PARTS PER MILLION

(MEstimated
{MBum of the components as detesmined by

- an analysls
0)Drilled 33 N sway from old well No 1468

water in the hot process would dissolve
aluminum silicate and carry aluminum
to the boilers.

_Thus the most imporiant step in
preparation of makeup water was re.
moval of suspended material by coagu-
lation, preferably with a ferric-iron

, salt, followed by filtration at normal

water temperature and at 2 pH of no
more than 7 or 8 as an absolute mazl-
.mum.

Following clarification, we considered
three pr (1) base h

(2) hot-process treatment with phos-
phato (3) 2stage hot-process treat-
ment for silica removal and phosphate
softening,

Objections to the baw—exchlnge sys-
tem were as follows: -

(1) 1t did not 6t well into the water
system. Before reaching the boiler
house, meke-up water passes through
'hen-elchange equipment in  plant

{9Not used ta boilers

{9)Tota! In water under test

(M Plitered, total sfter Mtration
(NEsttmated for wuter under test

as heavily as possible. Any increase
in water use at the power plant meant
gredter consumption of city water. Thus
the considerable quantity of water
needed for rinsing bass-exchange units
was objectionable.

Single-stage hot.process phosphate
_softening ‘would reduce trested-water
-hardness to 8 low point and minimize
smount of sludge developed in boiler
water. But should silica removal prove
necessary, this system of® softening
would provide therefor. Further, if
makeup water cl'um;el mlde prellmi

TABLE II; TRHT[ﬁtVﬂHR CONDITIONS CLARIFIER-FILTER EFFLUENT, 1947

', .

‘v(tSeulod water {rom the uptoke cone
5. the asilica-removal unit passes to
3,000-gph second-stage hot-process
iait for further treatment with anhy.
dmul disodium phosphate. 'l‘hu unn
uperne: flooded. Di

(% Xoray nmlnmm of sutpended
Calclts, 3 o aluminum dnm
dﬂlmulu (m.mmm)

{"8um of components determined by

hackwashing and ‘chemical-tank Alling.
The alert action of the operators has
staved off trouble and kept the filters
from being seriously fouled. They have
been bypassing raw water into the clari-
fier  laund which * reduces flow

Jution is pumped from a :hnolvmg

caustic-soda .feed is controlled bj
y ik 10 the sedimentation tank, in pro-

value of clarifier effluent.
From the launders of the cl
flocculated and settled water ﬂ&t‘ »
a clearwell of 4000-gal cflectivel'y
pacity. From here it is pumped throdfilN
eight 8-fi" din, vertical, pressure l|
opermng in perallel, Filusrln. !
rial is Anthrafilt.
Filters' are backwashed whh filt
water and the backwash returns

eated water flows from the uptake
Picone of the phosphaté eoftener filters
‘mentioned above.

A 'l'wo 600.gpm pumps and rate-of-
ow controllers handle filter backwash-
JAg with softened, filtered water. Back-
[ovish returns to the top of the phos.
o te softener,

ndensate ‘returns to &

nion to water flow. Phoaphnte."

through the equipment end gives the
slurry level a chance to drop. In spite
of this bypassing procedure fltered-

qullily has not luﬂered becwu:_

filter  effluent
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dition is not alarming. Sludge content

of the boiler water is not high or

troublesome.
Table Il shows typical water condi-
tiens for a week in Dec 1947, Tur-

bidity, and iron and aluminum concen--

trations of the clarifier-flter eMuent
were negligible. Hardness “as calelum
carbonate was 29 ppm; silica concen-
uauon 8 ppm.

amounts of iron, sluminum ond sus
pended material.

Laboratory testa indicate llml weight-.

ing ferrlc-hydroxide foc with a’ few

ppm of aclivated silica or bentonic |
clay mnlenally increases settling rate. .

inlet section of tfie clarifier. No pi
are used; the presiure in the-

effluent line serves to force wat
Ned

| u:k at 8 rate of about 8000 1b per hr.
om thers it is pumped to the conden-
¥ le compertment of the deaeraling

nary_hot, li d

the system would not be suitable.
The most loglcal system considered

was 2-stage hot-p The

Bheater. - Plans arc progressing for te-
ﬁmy of abour 35,000 lb per hr of

first-stage hot-process unit would give
some silica removal; the second stage,
softening - with phosphate. Should well
water go bad and more city water or
hnder well water be needed, prelimi-

process. Here it attains a tet
ture 160 to 170 F. This meant base-
exchange eoltening would have to
occur befere the ‘makeup water was
used for cooling. .
(2) Further ch in 11-wat

composition might mean use of more °

city water or poorer quality water such
as'that from Well 3929 (Table I). This
development would pose two problems:
need for increass in base-exchange
ihle need for hydrog
cycle uchlngen in addition to sodium

" cycle for adj of - alkalinity if°

! in plant process. |
lherc n returns to a 40,000-gal

The thoroughlare deaerator is de-
ed to heat 720,000 1b per hr of
feedwatei 1o & minimum of 220 F with

clarified, filtered water und 15
Pl sleam. Oxygen ation

It in believed this procedure may solve
the difficulty descrided above.

Silica removal and some softening
with hydrated dolomitic lime and caus-
tic soda at a pH close to 100 takes
place in the ﬁnl -stage  hot. -process

Chemi varies
hecause of Irre;ulumiu in composi-
tion of well-city water mixture. Recent
figures over a 15-day period are ap-

of s font-operated valve main
constant level In the tank.

From this tank filtered w
pumped_through a meter, an ail
ated pllotoperated ‘inlet-water,
troller and a vent condeaser lq
spray-typo heater on the 63,0009
first-stage hot.process unit, Fis.

fiefluent is less than 0.03 ml per liter

N!0;the Winkler test.

onnlilg Results.  Only one major
perating  difficulty has developed.

RWaei quality has not been affected

WllY but the operators have had

°d’° extra vigilant.

2The clarifier-flter installation where

nary | d-soda-ash softening could

be nocompluhed in lhe ﬁnl llage and
g in the

second.

. The equi lected is lete |

and provides for any ality ox-

copt inloleruble in

tions .of § Iphate and chlorid

‘Equipment Installod. Clarifying equip-

"~ meny, Fig. 2, includes a 40,000 gal tank

where well water collects "and mixes

. with enough city water to meet plant’

demands. “This mixture s  pumped

-city-water consumption increased.

(3) There would bs no provision for
silica removal. While additional re-
moval beyond clarification might not
be necessary, the lpecler of chlnging

hrough a meter and control valve to

. the 63,000-gph clerifier, where it is

flocculated for removal of pended

i ly 40.ppm dolomitic lime and
40.ppm caustic soda. Since silica con-
centration of clarified, filtered water
is not high, removal is limited to 2 few
ppm. It is arbitrarily based on holding
concentration in boiler water to about
30 to 40 ppm with blowdown between
5 and 109, of makeup

plaat employs th hiare deat umlnum and |licn jch ded l'lA"t :h ighbo hood‘ lllo res

ilica-ric in ves

:team hvcn‘lcd irom ﬂu:e d: iar iy i m:uw? iy :nnl n the nelghborho 4 o‘hc ":nd‘
a ater

ineu lg. eﬁ,:‘ :nt:g:“l;w‘lvpmcw ¥op T/ :m:’:;l““" is the heart of the lreat- stage ho\-proceu softener. Phosphate

heatcr.  Noncondenaable gescs A i) em. Floc formation has been with variations In

with
from the vent condenser. NN to I)p.r: ‘L‘l‘l‘: n‘::::“chlxo:(:: ;
Silica | removal, for  prescien ©s enough caustic soda Zo hold pH
water, conatitutes the prime luncHos % 10 7 in neaded. pl
this ﬁuunse hot-process unll Cc AL - Bow rates : _—
sods sol and dolomil pprosching the ca-

material. Positive-displacement pumps
feed ferric chloride and caustic soda,
the flocoulating agents, from separatéd

well-water d other-

(4) Good wells were being pumped

W0 (544)

.dissolving tanks to the clarifier. Fen"ic
chloride Is automatically proportioned
to the flow of water to the clarifier, snd

ra | 'y of
used in the trestment are mizedfd e :‘: equipment the slurry
seporaic chemical tanks The) al too high and.then addi-
then pumped into the sedime
tank in proportion to the flow of!

loa,

:::‘""0 amount of floc to clear
filters. This has b PP

d has: resulted in carryover,

dness of the first-stage efuent

ran about one-third lower than that of
the clarifier discharge. Silica concen-
tration was reduced 509 or more even
though pH value dropped as low as 9.3
toward tho end of the week. .
Silica concentration did not change
in the second-stage effiuent. Hardness
was normal, between 5 and 10 ppm
but, sirangely, it was higher during
the first part of the week when phos.
phate concentration and pH were
higher. Explanation is not readily ap-

parent since filtered, second.stage el .

fluent is lly free of
sludge. -

A word about chemical costs. Some ™’

variation can be expected. During the
first 15 days of 1948 chemical conts per
million 1b of trested water amounted
10 $5.70. This is 4.8¢ per 1000 gal.
Boller Results, The new 240,000-lb-
per-hr steam generator has been on the
line steadily since Feb 1947 and, by Feb
1948, has generated 1,512,729,000 b
of steam at an average rating of 230,000
- b per hr, . peak rating 300,000 1b
per hr.
There have been no tube losses or.
) of Icite scale in the

hardness and suspendéd material pres-
ent in the first-stage efluent. For a
time it ran about 40 ppm, but the re-
cent 15.day period averaged high, al-
moll 55 ppm.

d of the phosph f

eflluent runs hnghcr than

4

older 125,000-1b-per-hr, bollers. Ocea-

aional inspections have shown nothing .

but a little watery sludge.

Using the internsl condition ol the
older’ boilers as an index of condi-
uonl in the new unit is & unique fes.

normally between 5 and 10 ppm aa
calcium carbionate. While efforts will
he inued. to reduce hard as

Recirculation of sludge helps
tation ‘and silica removal. *

: Cnlatly in the morning during ﬁller
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well as phosphate consumption the con-

ly so in view of past
elperience with the older boilers and
the fact that heat release per cu ft of
furnace volume is conslderably greater
therein than in the new boiler.
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