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Whiso the prosent aethod of purging = pile with 100 ppm. of ‘m.}rbi:’dt:,'
for one hour, when trs unit ¢s dovm, 1o aatisfectory to the extent thet 1d 1
keeping film formaticn within 1irits thet eppesars sefo from a corrosion TioWe-
peint, neTertheless certaln —odificetions to increano the offectivenesc of

equirment and irgprove tho tochnique of purging can ve made to effoct more
cexpleto £41n removel, less corrooion, end leces downtime.
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100 Technical

UNIT PURGING

While the present method of purging « pile with 100 prm. of tﬁrbi&ity“
for one hour, when ths unit 1s down, 1s satisfactory to the extent thet 12 1s )
keeping f1lm formaticn within limits that eppeers sefe from a corrosion viewws———"
point, nevertheless certain modifications to increase the sffectiveness of
equlrment and irprove the technique of purging cen be mede to effect nore
cocmplete £1lm removel, less cerrosion, end less downtime,

.

Thie memorandum presents thesc aodificetions, together with a brief
review of the events cnd observetions “hat led to the rresent purging procedurc,

which in turn scrves es o backsround for e discussion of +he regcsons dbehind the

vroposel of chenges in cquipment end methed,

A Production Test to prove the merit of the Propoeals 1is belng prepsred
for review end approval., In the meantime the following rodifications to equin-
ment end purge procedure sre enumerated for consideration.,

(1) Instell twin S0-mesh screens in Building 185 chemical pump sucticn
heeders to control suspended solids in the feed soluticns (The Power
Dopartment 1s planning to instell tkese),

(2) 1Instell fine mech mcreen in the Perforated plate stralners in the
irecess water Jinos in the velve pit to reduce the burden on tha L
inch croes-hesder wereens, (A Frolect has been approved teo do this),

(2) Replscs tre praeent 20-zech Dutch twill screens on the unit cross-

herderc with 30-zesh square weave screens, (This has been approved
fcr F).

() Through the medium of e Froduction Trst deteirine the efficacy and

frequercy of lew concentraticn short duraticn purges whila Cpereting,

a3 » zethod to maintaein filr accuwrulation and corrosicn ut e minimum,

Cnly minor mcdifications to existing equipment would be roquired to

e..ablo purgling one tude in ouch of the four orifico zones in this
nanner.,
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neticaol dabemer—nt=tr " TU 2 { puen nn 12e

—— meaning BT T o s A0 L1 uad
—— bR A 1) - i 2 0t 3 PR
- ol FY tententy 13 Iy MaNRES 1D L0 umZiiAanied

Puiren u prohied by lew.
UERLRS O I SRR

R ST ,-.*"'r‘.‘"'f"’”""’(?"':‘s""f"‘g"“‘r”wr-""f"“‘" .




| PV S -

} RIPEY

\\

- -

(5) After tho sbove alterctions have been completéed, =nd essuning the propoand
Production Teat discloses no undue liritetions frow an opereting or
retention tesin ectivily viewpoint give condiderstion to short frequent
purges through one or more riscres at a time while the unit is running.

The eoxact duration and frequency of the purge s well as the turbildity
concentration will be ascerbteined from the Production Test,

Discussion

Celculations basod on corrcsion date end theoreticsl considerations have
indicated specific maximum amounts of film, for verious temperatures and rower levels,
that may be prudently allowed to accumulate, from a corrosicn viewpoint, in tho
raspective orifice zones of the plle (Document 3-1S4L end Supploment 3-2206)., In
order to prevent iron and eluminum film fcrmation from exceeding the prudent
maxima it hes been nccrseary to purge eech of the units with 50 to 100 ppm of dta-
temaceous earth for 20 to €0 minutes on an average of every 30 days. ALl purges
to date have been made with the units down. Film removel in this faeshion, though
not complete, has been sufficiently thorough to enable the operaticn of the niles
within rrobable sofe presswre dror limits., However, the present purge procedure
which cells for feeding 100 ppm of turbidity for one hour with the unit down pro-
sents several undesirable featureas that can be modifled to provide a more efficient
film removal technique, loee corrosion for & given power level, less downtims,
end rrobably less activity In tho river. Before considering the shortcomings of
the present purge procedurs =nd potential corrective measvres, consideration will

be given to developments leading up to the selection of turbildity es a purging
egent.

Experience at CMX indicated thet under verious conditions denosits of
iron (hydrated ferric oxides), alurinum, tri-valent chromium, calcium carbonets,
celcium oxalate and magnesium silicate would be precipitated from process water
onto the aluminum tubes and elugs. It was found that these f£ilms either individ-
ually or in combinetion adversely effect heat trensfer and csuse higher metal :
surface temperatures which incresse aluminum corrcsion. In order to control film
formation within tolerable limits sevorel purge procedures were developed. Fifty
to 100 ppm of oxalic ecid et 3.5 - 4,0 pE (low PH reduces the emount of calcium
oxalate precipitated) wes found to be very effective in removing iron end eluminum
films provided the tempereture of the solution is above 50°C. Fifty to 100 ppm
of turbldity such es diatomaceous earth, having a particle size of 5 to 40 microns,
wes found suitable at normal operating pE for removing iron, sluminum, and
nagnesiur sllicete £ilms elther at room or elevated temperatures provided 2 ppm
of eodium dichromste is vresent to provent ebresion of the aluminum, Nelther
of these purge procedures will remove a tri-valent chromium f£ilm end 1f this
latter deposit is formed 50 to 200 ppm of hydrogen peroxide at T7¢5 =~ 8.0 PH wes

found to bs effective in axidizing the tri-valent chromium to a eoluble dich-
romate,

Calclum carbonate deposita were found to form at a P of 9.0 or adove,
These can be removed readily by reducing the pH to 5.5 or less. Calcium oxalete
deposits may occur if more than 5 ppm of oxalate ions are Ireeent at a pH above

L.0. Magnesiun rilicete may torm at a pg of 9.0 or above end turbidity is the
only known method for removing this type of f£ilm,

Ehortly after start-up of 100-B when film formation had progreesed to
an <hjecticnable amount, seversl unsuccessful attempts were mads to purge the unit
with 50 ppm of 3.5 - L,0 pY oxalic ecid at room temperature with the unit down.
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In crder to welehlish whethor the ineffectivencas of the cxslic acid purge wes
due to the praesence of s iri-valent chromiun fllm or because of toc low e temper -
aeture Production Test 105-22-F vas conductod. Ir thie test three selected tubes
in the B unit wero purged indlvidus=lly with three different purge waters while the
plle was down. One tube wes treated witn 50 ppn of turvidity (Super Cel) for 1
hcur et nermel flww ratea, folloved Ly 100 ppm of turbidity for & meximum of 1
howr. The second tube wns treated with 50 ppm of 3.9 pH oxalic acid Freheated o
0 0. for L hour at norrel Tiow rates., The third tube was troated with 20

opn of 3232 for 1 hour rollowsd by 50 ppm of 3.5 pE oxalic acid at 50° C. for
1 hour,

From the ebovo tests it wes cencluded that 50 man cf turbidity was

about 804 effective In rewoving film end 10C spw wes more effective, The ccuplets-

ness of removal increased with twrbidity ccncentration end purge duration, The
hot oxalic rurgs remncved the iron ar alum!num il successfully, as Judged frow
activity measwrementa of tnbe efrluent water, but only slight improvement in
Préssurs drop was oblalied due 1o tho deposition of s calcium oxzlate filon. It
wes established latur on that sufficlent time had elepeed after the introduction

of the axalic acid into the celclum bearing vrocess water to ellow caletum oxelate
to form. Thie deposition of calcium cxslate cen be avolded by reroving the

celciwn from process water, dy riltering out tae calclum nxslate efter foruection,

or {ntroducing the oxalic acii at the tube entrsnce so that there 's tnsufficient
timd” for precipitation to cocur Lefors the purpe water rasses through the tube.

Any cf these ccrrective steps would regqulre mujor wlierstions to I'resent equipuent
which {8 not warrsnted st the uvoment, An was axvocted, lLydrogen peroxide did

net remove any ilm, Indicating that tri-valent chromium wes not reapongible
for the preseure dropn,

As a resgult of the favorshle perforwance of 10C ppm. of turdidity at
normal flow ratse In the ebove testa, this method of nurging hes besn used ex-
cluasively in all wureas for reacent purues. Wnlle it has rermitied keeping f1lm
formetion within reesonable bounda, meveral modificationa to equipment and purge

rocedure ahould be mede to increcnse opereting efficlency, decrease slug corrosion,
and reduce river uwctivity,

1. The nresent 7C-mesh Dutch twill cross-header screens are so fine
that they frequently collect sufficient foreign materinsl to interfere with coumplete
reesege of 10O ppm, of dintomaceous earth for ono hour. This eithar results in
decreased flow of water to certain tudbss or necessitates a time consuming mro-
gram of cleaning screena, It vlso reduces the ccmpletensse of the purpe,

This condition may de materially tmproved by instelling flne mesh screen
In the prrfurated plate strafners now stalled in process water linmns in the
valve plt. A pre-scruun such as this, which can be removed for cleaning frequently

while operating, w{ll reduce foretgn meteriel accumulsticns on the crogs-~header
[ 913 JUITFIVCIN

FUrihel olaurence againnst rlucging my Ye attalned by replacing the
Drogent H0-mesh Iutch twill crosa-hesder ncrweens with 10-mosh oquare weave acreen,

&lnce the latier type Of ocreen has beon ohown to be much less susceptible to
blinding by dlatomaceous eerth,

e Fllaorewoval Le not ooample te Perticulerly In the cuter, low velocity
Soned uf'tr a1 ohour puree with LW ite Of Sujper Cel,

Incomrlete cleaning regulta




{n & higher sluz surface temperaturs with attendant higher corrosion then would
be encountered if sluge were maintelned in a relatively clsan condition,

More thorough cleaninz of the slugs mey be accomplished elther by a
longer purge while the unit is down or by more frequent short purges while the
pile 18 operating. 7The luatter technique would keep film formation and corrosion
low at preesent pover levels with no losa of production time, or it would permit
higher operating.lovels without incressing slug corrosion above current values.
In sither cese the use of modlfied ecreens es reviewed undsr item 1 woull be
advissable. )

. The rresent vractice of shutting down the pile defore purging,
even though a dlscharge texwss plsce during the shutdown, results in 2% to 8 howrs
leet production time, depending upon the number of ecross-hasdar mcraena that have
to be cleaned or repleced.

With improved valve pit snd hesder screens it would be feasible to
purge more fraguently, for lese than an hour, while the plle is operating. Whilo
it is not anticlpated thei screens would plug under thease conditions, it 1s worth
mentioning experience has shown that when ecreens do plug the reduction in flow
is gradual, and by stopping tho turbidity feed et the first indicuticn of abnormal

flow rates the screens would free themmelves rapidly without a detrimental de-
creage in water to the unit.

L, In general, octivity {n the 107 retentlon besin increases as the
wount ¢f fllm in the wnit incrwases, Vith other {nfluences constant, it 1s
belleved thet s lower retent!on basin activity would result from a unlt in which
s low level of film formation was maintained at 1l times,

@)

C oy Arddan

Ce P. Fiader, 100 Tochnicel
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