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Cm216 DISPOSAL ITANT

INTROUUCTICH

The naterial in this booklet has been compiled to aid the uisposal
ylant operator by furnishing him with the basic theory undeorliying the
plant operations, a deseription of the units of squipnient, instruments
and coatrols, operating and laboratory progcedures. It outlines the
data necded for successful plant controle a4 suczeated roport forn BJas
been inecluded, also useful physical and chenical data and a chapter

each on maintenance and safety practicoe

The operator can of course add to 1t fron time to time from his

own oxporicnosce

e Ce 1300YO
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2¢ Theory of ths i’roeess




PUSIIN X3 4

~he removal of =216 I iF fron the waste 5288S fod to tae Ifsposol
_lant is sccomnlished by meutralization with 10 wodiun ilydroxilo in
an absorption tover and sreeipitatlon as o caleiun salt oy trcatment 2ith
1ime slufry in an agitator aad subsequently collectinz ihe vrecipitato
in a sodimcntetion tanike

The ossential rcactions involved arel

3(CmR16 )p T+ 60 —> SH(CElS) + 302

g 4+  ladl — JaF + &

ca(Oli)g + &iax —> CaFg + ZHalll

The absorptisn by Iialii proceeds best at temperatures acovo norrmal
(150°F) and at higo concentretions of Gallle Jn the other hand sedimentate
ion efficiecncies are hishor with low co—coutrations of Taull {(due %0
decreased viscosity) and less power 1s recuired %5 circulate the caustic
solution. .. 2atisfactory corpronilse 1z obtalncd with a 107 solution at
1709, :he coverainz sen-~crature, however, should be tue minisun ree
quircd to reduce the C«llS soncontration in the tower outlet Sases to
below g8y 10 PeDeile

The plant should never be ozerated at caustic conceatrations boe
low S5e <his is necessary in order to srevent the formation of =212,
a substance .ven more toxic than C=2l6e 1t 13 crocuced iz suantity by
a brief coataot witi ca.stic of “rom 1/2 to 2. concentration.

4(c-218) + 0 —> 2(C-210)0

The solubility of 3odium Fluoride in water is 4 .78 zor 100 cce
at 150C., But in 5» nadH this 15 reduced to lsC zas per 100 cc.

From this fact it is apparent that line should ve fed continuously,
whenever thore is a possibility of obteining a concentration of LiaF

above 10



.+ study of le sol.bility of Cu(usia In otrons ceustic +1iil reveal
that tho amount of calcium in svlution at any 2no time is vory small
{12 DePeliele ©Comsegucnily on ansreciacle time for ¢ letion of the
procipitation recetion is azticinutide Zlerelore & wetention reriad
of from 80 Yo 30 minutes in the a;itetor has boen provided.

relli.dnary tests iz tho lshorstory iz lests thal oot sedlncnbate
ion will he obtaizned if on excess (12.50) of Cu(oﬁ)g over the arount
theorstically required to orocipitate all ¥ e C=21lc is upcd.

Some fluoride will recnin la solutino wus to thc slisht solubillty

of vafp (auout 1000 mg/l. .:4th 107 caustic).
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DESCARIPTI L U FLALT

The plant consists essentially of ea swgorption tower, lime ree-
agtlon tenk, and sedincntaticn tanke seforiias $o .o flow siect ens
closed, it can bo seen that U=-R1l6 sus enters thc base of *ic tower and
flows ‘upward egainst & desconding strean of csustice “he sbeorbed gas
15 carriod in the Tlow of coustic to the base of the tower and {rom
thence is pumped into a reaction tank ~-here tho apent cuustic is nixed
with lime slurry. The nixture froa tho reaction tanks Tlows by —ravity
to the settling tank, wilere the caleium {luoride .nd excess Iizo settle
out and tho clesr regenerated caustic solutlon flows over the effluent
wolyr and is pumped again to the top of the touer.

The tower whioh has an infernsl dismwter of 43 ft. is construcsed
of steel and lined with carbon bricke It 1s nacked with O" carbon
Raschig rings set in placs to-a deplha of 1 fte and 2" rin;s dunred in at
randos o a depth of 12 Ti., meking a total packing deptl. of 13 Ite

Saveral layers of copuLer mesh are placed avove +4e caustic manifold
to function as a spray absorbers C-216 inlets are conadructed of oar=
bon pipé% all C=215 piping is constructed of onel. saustic lines are
made of ordiuary black ;gpe.

Aa emerpency rwnel exhoust stack has been provided for use when it
{s desiraeble io by=pass tho tower.

In the svent of failure of caustic flow, automailc valves will by=
pass the gases containing (=216 %0 thuls cmerseney stacke This is to pre-
vent tho deposit of sar on the tower vackin:m,

On the Inlet side of the bower molsture iraps arc installed in each
C=216 line. Zollowing each moisture trop a large inverted "U" prov nts

pogsible backflow of caustic. in additisn o caustic overflow has been
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inatalled to prevent possible submergcnce of the gas inlets.

Lime is fed into the recaction tank in the fora of a slurry with
pre=cooled caustic which is prepored in a line slaker, equippod with
recirculating ~umps. Agitation is obfained with either compressed
air or an eleetric mixer and dry pebble quicklime is fed into the
alaker at the desired rate through a Link Reli dry feed nechanlsms.
che lime feocder has a capacity of 150 to 1500 lbs. per day and holds
6 tons of linme. )

A\ 500 1be electris hoist provides a convenient ‘means of loading
1ime into the storage hoppore

The reaction tauk is provided with a urboeiixer rotary agitator
which thoroughly mixcs tle lime slurry with the spent cauatice

At noml operating conditions the sottling tank, which is cone
structed of steel and hms a eapacity of 22,500 gallons will have a
detention periocd of 5 urs. (at 76 gprle =ven distribution of the feed
{5 obtained by the uso of five inlets vehind a baffle, and a low escape
velocitysis provided by +ho use of an sffluent weir extonding the full
width of the tanke

sampling outlets for determining the depth of accurmlated sediment
are provided on each side of the tank. The bottom has a slight slope
toward the effluent end to facilitate oloaning and sludge renovels

renperature control of the caustic is attained by the use of a
ateas jacketod parallel tubo heat exchangzer and a water jacueted coolersy
gonnected in parallels Cauatic from tke gettling tank is punmped through
this tonporeture rogulator to the tower. -~ terimerature controller and \
recordar operates a pair of three wey automatic valvos vhieh route the
1iquid through elther tho ngator. or cooler as may be reguireds

Four 100 L stokes vaouus pumps have been nrovided to svacuate

=216 lines between the plant and other duildings in case of cmergencys

Sy .
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iwo 3poncer turbincs have been provided to supply = constant flow
of heated air to th: tower., “ho purpose is to dilute C-2106 from manil-
fold vents in building K«1302 and cubicle vont from Bldig., 1303.

Caustic storage tanks are of all steel welded construction with a
capacity of 25,000 gallons each. A csustic pump serves both tanks for

either pumping frsm tank cars to storage or from storaze to settling

tank,

Boter:  whe orizinal carbon-gas inlots slugsed up with taF end
aracked from thermal shook when pure C-216 vies fed into
tho tower during a tost rune “hercforc they hnve been
reploced with monel inlois of odifiod designe
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INSTRUMLNTS & CONTROLS

The caustic flow to the tower is metered thru an orifice. ‘ihe
flow rete cen be read either from an indicator on the first floor of
the plant or from a recording controller on the instrument panel on
the second floor. .. failure of caustic flow or reduction below any
desired rate will actuate three pairs of motor operated valves on the
gas inlets which divert gases from the tower to the emergency vent.
al alarm is simultaneously sounded whe; this occurs,

Caustie flow and make-up water flow to the lime slaker are netered
with recording instrumsnts actuated by orifices.

Liquid level in the tower is governed by the simultaneous action
of a reverse acting diaphragm velve on the towsr feed line and a direct
agting valve in the line.from the tower to the reaction tank. 3Both
valves are actuated by a level coatrol at the tower. 7The Tlow rate can
be controlled by manually throttling any valve in the caustio circulate
ion system. Or if desired, a three way valve in the instpument air line at
the rear of the instrument panel can be positioned to give level conirol
from the diaphragm valve in the eaustic line to the reaction tank only,
and remote control of the flow rate from the instrumsnt panel.

High or low levels in either the tower or reaction tunk will actuate
an alarm.

A rescording igstrumentﬁat the tower charts the fluctuations in liquid
level in the tower.
Gas inlet »ressures are recorded on a three point instrument actusted
by teansmitters on each inlete “hen the instrument instailatios: is com=
pleted an inlet presusure rise acove any desiroed value will sound an alarm

and divert gases from the tower to the emergendy vent.



Caustic tecomperzture is ¢ :ntrolled by a palr of three wWay valves
which rezulate the flow throuih the >cater,conler or by-pass to the
rate required to maintain a desired temperature. hese vialvos are
actunted by a recordins tomperature controller on the instrument panel.
Temperature indicators are {nstelled on tower feed, recirculation, and
caleium hydroxide punp dischargse lines, also on the cooling water oute
let fr.nm caustic coile

vregsure indicators aroe installed on each Dump discuarge, also
on both hifigh and low pressureo air, water, stean, and Ge74 lines., Vao=
uum gauges measure the pressure {n veeuum pwap suction 1ides.

Flow of air from the spencer turbices is meterea torough an orie
fice and tae differential pressure transmitted to 2 pressurs indicator.

The. 1iquid level in caustic storage tanks is indiested by pressure
gaugess

A temporary C=-21l6 [low meter has been installed in the purage line
from Hldge 1302 for use in sontrolled test runsa.

Liquid levol in the limc slaker will bo controlled witi a float

valve in the inlet line.
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DUTIES AND RESPORSIBILITIES

The following duties and r-sponsibilities pertaining to t-.e operation
of the C=216 Lisposal Plant are herswith outlined for your information
and guidanae}

I

. Gs Ho will keep himself informed of all peraonal problm

Eagh shift supervisor is responsible for operation, ainten-
ance and analytieal control on his shift in accordance with
the following requiremsntss

A+ The plant supervisor will be kept informed of all dif-
ficultises with equipment, personnel, or control by &ape
propriate entries in the log book. ZEach shift supervisor
will initial entried mads during previous shifts to asig-
nify that he has read and understands their problems and
activities,

He Each supervisor will maintsin a close liaison with the
Hooker shift supaervisor and will pay a visit to the
Hooker Plant at the beginning of cach shift for the purw
pose of familiaerizing himself with Hooker operations and
inform the Hooker supervisor of any.changes at the Dis-
posal Plant which might affect thems The tinme of such
vieit and the person sontacted will be recorded in the
log book..

affecting his men which might influench the- quetity of”
their work and report such 1ni‘ormattw ﬁc the*‘ 1%:;1% aup-
ervisor. B A'\‘: S A s '-\

D¢ ‘“he Instrument nopartment will changet an eharts dﬂ,ﬂx -
and check each instrument periodically., -rgﬁu.rew tpt,p S
check to be accomplished should be recordedys = . & < JW @;p

E. all Bnintanence work will be performed un&q_ig‘s‘ageﬁfafqm SRETE
of mr. Long. Request for mintanamfe wu;,. ;mngig:‘ : b
ing, outling in detail the work deaired a
sketthes if needed, In camse of an emergency,
will be requeasted verbally and confirmed in writing A" B gl
outlined above. A duplicate copy of all requests will be ~ -
retained for the Uisposal Plant file.

¥, Each supervisor will be responsible for the safeiy of his
personnel and no hazardous work of what-so-ever naturéd will
he accomplished without his personal supervision. upsrators
will be required to wear rubber zloves and rubber gogzles
when operating caustic valves or pumps. <“hen operating
C«216 pumps and valves, they will be required to wear
Bausch &« Lombd goggles and asbestor gloves. Un the firat of
each month and on the fifteenth of each month each super-
vésor will hold a gas mask drill and review thoroughly
the proper methods of using rmasks and conditions under
whish they are unsafel

(e« Each supervisor will famillarize himself with the manue
factureras! instruetlons pertaining to each item of aquip-
‘ment installed at the Disposal rlant, ineluding instruments
and electris controla, in order that he may have a thorough

DI SR PR S S St £y = e
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understandias of the proper ussge ond care of such equipnente

Laeh supervisor willi mske a perconal check of plant conditions at

least onee during sagh shift and will obsorve in partiecular -

the following pointai

le ~re all pumps operating properly at aormal Jischarge
pressures witiout noise and vibration? ~Are the pump
stufTins bomes receiving the richt amount of lubrication?

2¢ «are motor and pump bearinss operatin; at nomel tennera=
turesy

3¢ Ao the exhaust fans in thc vacuum pump roon and over the
caustic tank operating?

4, A Te vacuum pumps rsady for cmer;wncy operation witk vody
and base neaters nt a tamperature of 1430 F.%

5, Has the instmument department made its routine cteck as
roquired?

6s L8 the plant clean? In partic lar, it is unaesirable to
have bottlss, loose bolta and nuts ond ¢ther objects of
any description placed on horizontasl studding, in cormers,
on top of lockers, otc. CThaox 3o sec -zt all equipment
heg boon oleansd and polisheds when required.

7« JTe all gas lines properly valved into tre tow r or
emercency siaok?

8¢ I8 thers sufficient ligquid in the systen?

g, Are caustie {low, limeeslurry flow, and lime foed rates,
temperaturss and pressures at tie wvaluos instructed by
the latest log book entry?

10. o tho analytieal results iadicate desiratle operating
conditionsy

on the first day of each weeck arrangements 7111 ve nade with

the maintonance department to open all safety switeh.s and

motor starteirs and blow them Lree of dust with dry aire ALY
motors will be 3leaned likewigse, zor tiis operatisa the air
prossure siould not excoed S0 poundse

A mairtenanse reoord system consisting of card iidex £ile with

a separato card for each itenm of sguiyment will be kept up

to date as maintenanco performed on any iteu is acconplisnode

Lubricatizn of 211 equipment sha’l be accomplished in accord-

ance with t:o manufacturera' recomaendations and oxcept in

case of those points of lubricati:n requiring daily attention

& tag shall be attached to sasch iten of equipnont at tie date

of lubricatin showing ths type of lubricant used and the date

lubricstion is naxt required.

Eagh shift supervisor will porsonally perrorm suci analytical

work as required by the plant supervisor -rith the exception

that routine analyses may be delegated to an operaior at ths
diseretion of ths shift supervisor providiag wocxly choecks
on thc operator's resultc are made.

mo caustic will be discharged fro: the plant except $hrough

tho neutralizetion pit and prior arrangement with 1407 1Bldge

operators

in the case of items of ~quip.cat installed in cuplicato, one

unit will be operatad continuously for ome week, then the

alternats unit will bs oporated for a week znd 80 Ofle 511

change overs will be nade oy the 10-8 szift on zonday se

nomally $dle squipment such as gaustic unloadins pum:s,



Y.

slurry pump, and vaouum pum>s will be operated for a period
of 30 minubtes sach week as a check on its condition. whis
will bc accomplished by each shift on the following schedule:

“=8 saift monday

8«4 shift {dedneaday

4-~12 shift rriday
#ach shift supervisor will familiarize himself with the emerge-
anoy alarm and telephone systems, and instruet his nmen in
emergency procedures.

e Cs MOOYTO
. Asste Area Supv'r,.




DUTIT: OF OPZEILTORS ¥

For your informatiosn cnd uidence, the duties and responsibilitien

of Uisposal rlant onerators ave liated below:

l, =ach opci'ator 18 responsible for the maintcnance of the caustic

30
&

B

Ge

7o
8e

e

0.

flow, dlurry flow, and lime feed rates, tezveratures, pressurcs,
and fluid ro.tos preccribed by tle snift supervisor, or ths
plant superintendent.

une opercztor will be dosignated by t.e sil{t sunervisor Lo re-
gord hourly on the daily report form, all data called for.

rhe operator will assist in any latoratory rrocedures requeated

. by the shift supervisore -

g0 will faniliarize himself with the proper csre and operation
of each item of oguipment and Pequost tie shift Supervisor for
instruction on any points about whkich Lo is in doubt.

lle will loave the adjustment o ropalr of all instruments or

econtrols to tho Instrumsnt Lepartnonty In case of emercendy,

manual control will be useds

Hajor repairs to equimawnt will be made by itlhe lalntenance

Departnent; ninor adjustments by the operalore

He will fanilisrize hinself with and observe the safely rulos.

A good operator should take pride in a clean, efficiently op~
exatad plant, and strive at all times to keep it that way.

e will nover leaveiie plant until his relief arrives, unloss

given permission by tho shift supervisore

1o will protect t'c security of the wir effort by refusing to
discuss the nlant in any way with any indivicual whonsoever

exsept his fellow operators, tho shift supervisors, and the
plant superintundente .11 requests for information fron any
other source should Le politely but {imly referred Yo the
shift suparvisor.

e Ceo lMooOPO
Asst, Area Supv're
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DISPOSAL PLANT OPEAATING LISTRUCTIUNS

TOWER CIHCULATION

Start up procedure:

1. Check liquid level in gsettling tank weir trough. If low
add water through reaction tank,

3. Open plug valve on suction side of tower feed pump.

3¢ Open vent valve on top of pump ecasing until a steady stream
of caustic flows indicating pump is primed. Leave vent
valve partially open.

4« OUpen plug valve on discharge side of tower feed pumpe

5 PFress starting button on pump countrol switeh, If pump fails
to start check safety switeh to see if handle is in "on"
position, press "reset” button in all the way on magnetic
astarter,s If pump still fails to start ocall maintenance
electrician,

6e After pump has run a few seconds, close vent valve on top of
punp casing.

7+ Start up recirculating pump exasctly as outlined above for
tower feed pumpe This must be done without delay to prevent
saustic from overflowing in tower.

8+ If neither recirculating pump cun be started shut down tower
feed pump immediately.

9« After ocirculation has continued for a few :minutes adjust liquid
level in settling tank weir trough by adding water through ree
action tank., If level is too high let it adjust itself through
evaporation,

+

Operating procedure:

1. Check liquid level in settling tank weir trough each hour.
If it is more than 6 inches below edge of weir add water
through reaction tank until level is 3" below edge of weir,

2+ Check ligquid level in tower each hour. If out of range of
float conirol request service from instrument department.
Tower level can be controlled manually by by-passing control
valve next to reastion tank and throttling plug valve on
recirculating pump diacharge.

3e Check caustic flow rate each hour, Adjust to desired valuse
with flow control valve on instrument panel,.

CERE100 5 0 S o AT N A M o
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4. Read and record pressures and temperatures on tower feed
pump and recirculating pump discharge lines oncs each hour.

Be. Chedk pumps for excessive ¥ibration or noise each hour.
Add lubricant to stuffing box the first of each shift with
two turns to the right on lubricator. Check pump and
motor bearing temperat..res. If excessively hot determine
bearing temperature with thermometer., <f motor bearing
temperature is above 12007, or pump bearing temperature
is mors than 300F above caustic temperature change to al=-
ternate unit and request service from maintenance depart-
ment,

6s To change to alternate unit start idle pump first, then
shut down unit in operation.

slonly aft ty ases to the

Shut down procedure (:.':n l&a’e 3 rosting 9

ls Preass "off" button on motor switeh to tower feed pumpe.
2. Close suetion and discharge wvalves,

3e Shut down recirculating pump as above.

Precautions:

Never operate a sentrifugal pump against a closed discharge
valve for over 10 minutes., The heat produced by liquid friction
will cause the wearing rings to expand and rub against each other,
ruining the pump. The packing gland should be tight enough to
atop caustic leakage but loose enough to permit free rotation of
the shaft by hands Umothering gland should not be used,
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Ae Start up procedure

ga.

1Ce

11,

12,
13.

Glose drain valve on sleker can (lio. 11l)e

Open valve on csustic line (78) to caz anu Iill can

with caustic.

vlose drain valve on slurry pump suction {(..0e 13}

Open valve on punp sustion line to can. lllos 3je

upen vent valve oa top of pump casing (Lios 14) until all
air ia vented then close v nt valvs.

Open valve on pump dischar;e (Joe 8l

Be sure that v.1lvo in water connection t3 nump discharge
line 1Mo, 3) above ecan is closed ancd ;lobe vslve in jum-
discharge lino to reaction task 18 orene (50e 2}

Pross puiwy sterting button.

Open and close vent valvo at top of ~ump casi.z io be
sura all air 1o vcated from .umpe (Noe 14)

Throttle caustic flow with pump dischoerge valwve (lio. !}
until 1liguid level remaizs in comst:nt position.

upen coolinz water valve (not shown on sketch) .on caustic
eooling coil enough to cool caustic to desired tenperature
without waste of coolling water.

upen air valve 1/8 turn l1io. 13) or enouz . to obiain ood
agitation. -

Preas starting tutton on lime feed nmciilne.

Hegulate lims faed to desired raie.

— By Operating procedure

1.
2e

Se
4%
&%

Head and record caustic flow rate to caa at hourly iatervuls.
Chegk slorry sumps for osndltion. of packing gland and boorings
oacli hour,

cheex bearing tampergtures in line feed nachine ench Lour, and if
over 1209F chance to altornate unit and recuest melatenance,
Check liquid level in can. It should be apout 6" beclow overflow.
Ba sure belt 13 traveling in center of rollerse 4f off ccnter
releace tension on off side by turnin:: adjusting screws

-
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Shut dowa sTocoduro

1.
L)

~e
Se
e

Je

.Tces "stop™ button on.lime feed motor control switeh.
3lose caustic valve Ia line $o alaker can. (lHce d)e
rress "stoj" button on unp motor control switcl.
Close mmp Jdisclarre ond suction velvess .0« € ai. Te
Glose air v-lve. (Jloe 13}

Yrecauti.na

1.

2e

4.

Se

Ge
Te

1f systen becorms alogsed with lime shut down and baciz-
wash throusr pumps to drain. Flush dischurge lline to
reaction tank with smallest poasidble quantity of wmicr.
Hever tigiiten one side of belt oxly; this will it e
permanent set in belt.

If beld slips change over to altcrnate feeder ans ro-
quest naidtonance.

if coolins coil is not operated hot water vapor from
caustic will rise throu;a 1lme foed huis and :wisten
1lime prematurely. This may clog idle unit wiitl cluoter.
unslaked lime will bur: as badly as camwstic so use
rabbsr 3loves.

Do not permit loss of caustic fhrough overflow.

never try to adjust varispeed drive unleas :mehias is
runninge
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DISPOSAL PLANT OPERATING INSTRUCTICHS

VACUUM PUMPS & PIPING

Start up procedure

1.

2..
3
4.

De

G

Te-
84

BASE & BODY :HEATERS should be left on at all times.
Caution--never start a pump unless both heaters have
been on at least 8 hours.

Open diacharge valve Be

Check to see that cooling water valves C and E are open.
Turn pump over onee or twice by hand to make sure that
piston turns freely.

Press pump starting button,

When motor starts solenoid valve D should open and body
heater switch should close automatically. U harwise pump
should be stopped at once.

Upen suction valwve (A} gradually naintaining 27" vacuum.
Adjust flow of cooling water with angle valve = to 1 or 2

Shut down procedurs

1.

2
s
4.
Se
G-
7e

Hefore shutting down purge lines and rump with =74 Bee
procedure on piping from conditioning bldg.

Press pump "stop” button.

Break vacuum with Ge=74 by eracking u-74 valve opel.
Close Q=74 valve.

Olose suction valve (A).

Close discharge valve (B)e

Leave heaters on and ¢ooling water vulves open.

Preocautions

1.
2e
3e
44

Se

Esintenance on vacuuwm pumps will be accomplished only under
s, - Barelay's supervision.

Nsver atart a pump cold.

Hever start a pump against a closed discharge valve.
Pumps will no% operate against a back pressure greoater than
812 mm (about 1 lb. gage).

Never open sustion valve wide until vacuum of 27" is obtalned.

Uperation at lower degree of vacuum will result in loss of
C=2144 oil through vaporization.
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DISPOSAL FLANT OPSRATING LUSTRUCIIIS

SETTLING TANK

For removal of slurry with caustic unloading »pumpe

1.
2.

3.
4.

5.
S

7.
Be

9.
10.
1l.
1z,
13.
14.
15.

16.
17.
1B,
19.
20,
g2l.
22,
23

24.
25.
25,
27

valves 1, Sy 63 7y T9 I 10, 11, 12, 15, 16, 20 should be
closege.
Lowex” swing pipes lnto csustic until Just above slurry
depth.

upen valves 2, 3, 4, 14, 1Oy

vpen vent valve on top of caustic unlosding pump ¢-604 and
whon all air is yemoved from pump casing, close vent vslve.
press pump starting buiton. '
Allow pump to run antil swing pipes beglis to draw in air.
Stop pump.

@Gonnect nose to outleb at reaction tank and insert end of
hose down reaction tank outlet.

glose valve Z.

upen valves 10, 12, 13, 16.

gtart pump.

Open water valve at hose connections.
Allow pump to run until all slurry has been removed.

1088 water valve at hose sonnection.

vhen all water has been removed from settling tanik stop
pumpe

Close valves 12, 13, 16, 17, 19.

Upen valve 8, 11, 18.
Start pumpe

Allow pump to Tun until settling tank level is at edge of welr.

ypen valve 17 and close valve 1B

#hen reaction tank starts to overflow stop pumpe

Close valve 8.

gpen valve 21 and flush system with water through pump into
reaction tanke

Glose valve 21l.

vpen valve 20 and drain piping.

prain pump from plug in bottom of casing.

start tower circulstion.

R
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PISPOSAL FLANT QPERLTING ILSTRUCTIONS

C«216 rIPING FRUM CONDETICHING HLDU.

Ae To By-Pogss Vacuun rumps
1. vupen valves 1, 2, 3.
2. Close valves 4, S,

Be To Evacuate Common Line
1, vupen valve 4, (1 and 2 should bs openl.
2. Closc valve §, (5 should be closed).
3¢ Iollow vacuum pump procedurs,

Ce ‘10 Zvacuate Dischurge Line
l. uUpen valve 5, (1 and 3 should be openje.
2. “looe valve 2, (4 should be closed].
3+ Frollow vacuunm pump proccdurs.

Us To rurge Vacuum iumps
1. Closs volves 4 and 5. (1, 2, and 3 should bo open).
2. Upen U=74 valves 6 and 7 one fourth turn e-che
3« vuperate vacuum pump for 30 minutes.
4¢ After lines are purged close valves 6 and 7,

Precautions:

Never open U=74 valves under conditions that may build up
back pressurs as little as 1" of water in isoker or Conditione
ing 3143, lincs without nodifying Mooker and/er Conditioning.
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DISCOSAL FLANT OPEATLHG LLUTHRUCLI IS

MOILTURE TRAIS & 2IFLG

Yalves 1, o, and 3 should be locked in open position at all
tirese Never close one of “Lese valves witiout arior ar-
rancement with liooker and/or conditioning as oucuired.

F111 traps with 855 Phosphoric Acld to depih of Y as followst

8e

be
Ce
ue

Qe

Unsorow eap on £1ll coansotion after first checking to be
sure valves A and 5 are closede

Place funsel in £i1l connection and pour ia acid to tope

Open valve B n.d allow acid to flow into moisture tIap.
Zepeat until re.uired dopil is obtalicd as wcoesured froa

top of £ill coznection. llow " Tor thicknoss of botton
platee 1 1/3 gallons of acid will be reguireds

Fithdruw anc analyze sanple of acid woeklye I acid strongth
drops bolow 80% drain and replace.

Caution = do not remove caps to drain trape

ces
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A.

B.

Ca

D.

G=25-44

DISPOSAL PLANT OPERATIRG OPZRATICH:

MARUAL CONTROL OF- HEATER

Start up procedure

1. Close valves T} 2, 3, 4, By 6y 7y &, 10, and 12 end both drain
valvese.

2. Open valves 9 and 1l. This puts caustie flow thru heater.
3. Open steam valve 3 turn.

4, Open globe valve on by-pass aroun@ steam trape.
5. Allow heater to warm Up.

6« Open gate valves on each side of steam trape.
7. Close globe valve on trap by-pass.
8. Upen steam valve wids.

uUperating procedure

1. Read and record caustie temperature each hour#ir over 130°%.,
open valve 10. This by-passes half of flow. If temperature

is below 1259F. close valve@ this puts full flow through
heater.

Shut down procedure

1. ¢Close steam falve.

2. Upen valve

3. Close valves 9 and 1ll.

4. 7To drain hester open both drain valves.

Precautions:

1. Rever close or throttle caustic valves to heater when steam is
on.

2. Lo not use heater and cocoler at same tinme.
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Gm25mtd
DISPOSAL PLaNT OrsiaTIRG LTSTRUCTICH

C~216 VALVE NEST AT TO4ER

Ae. For Xanual Control

1. 'To vent to omergency stack
a. Open valve (@ then close velve(D)
b, Close valves 3, O, O, 8

2.. To vent to tower
as Upen valve@then closs valve (@)
be Close valves 6, 5, 3, S«

B.. For Automatiec Control

1. Open valves 3, S, 64 8o
2, Close valves @) 2.

Precautions:

1. HNever turn gas into tower 1i8:
a. Gaustic flow is less than 50 U.2«de OF
b. Caustic strength less tha: 5% HaOH or
ge Liquid level is below center line of manhole,.
8. Never open U-74 valves without notifying Jooker and
Conditioning that back pressure may be built up iz
thelr lines.
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6+ Laboratory Procedures



LABORATONY PROCLIUALS

~or routine analytical control methods enphasis should be alncod

upon simplicity end rapidity rather than extrane accuracye suis io=

sures tho nost efficisnt use of %ime speat 1a tho laboratory. ~he

following nethods wors selceted with this +thourht in dnds

I it T

Ae- Samplinge

~ t denl of tinoc ¢eoh %c wastad by careful analytical work

gpent on improperly colivcted sampleSe smerefore, o analyst should

glve some thoush o the method of sollecti~7 hls sampless

caustic s mples are moat gasily collected frTom i3 samnling
outlots provided on pump discharge lines. <The saupling valve
ghould be opensd and enough of he first portion of ihe caustic
which flows wasted to lnsure thorough purging of “he sarpling
1ine., At least S e Of sample ahould de colloctceds

Somples taken from either storags sanks, bank cor, or settling
$ank should be gompeslted from {ndividual partions collected fron
various depthsa.

Gas sampled should be colloeted with oxtrome 0arss Tho tcoe
perature and pressuro of tho gos must bo kuown a3 well as the
voluwzes In this case alsd, snough of the first zas collected

should be wasted to insurc thoroush pursing of samipling linoge

T v

PRI =72 cos o R > S SN —_—- -



e lOaronte=

le _Jydroelloric .2id

data: Jpecilic Uravity = 14010 a2- . Dpercentn ¢ siCl = 3,585

Yroccdure: Take 1/12 of the volivw of normal acid required
of pure lasorutory rydroc..loric ncid. 4d to 1t 11/12 volume of
distilied =ator. this :ill ;sive o solution of slightly :nicher
concoairalion then asrmal. otandurdize o-sizst 2 ms nure sodiun
carbonatz, using 2 drops methyl oramnge as an indiecators Adjuast
concantration to betweon 1ls01 N and 0499 ¥

Caloulationas

Hormallity = o ;s fiag COs
nls seld £ 403503

2¢ N/1O xnOy
Uelgh out a-proxinately 362 9 K204 per liter > solution

desired. boil tio mlutis: 16=15 ninutes and sllow to st.nd
ovarnichte Filtexr through asbestoss

Standardizations

delgh on watch gluss o3 guse {accurately) Sodiun uxalatos
1ranafer to 600 ml beakers Add 250 ml 21 sulphurie ..cid, and
stir until all Yxalate hes dipsolved. 344 39-40 nl. -~ 104 solution
at fast rate. Heat solution to 55=60°C, and £iaish titrations

Lata: 1 ml #/10 AMnOg = 400670 s,

Se Forric Chloride

Forric Chloride solution is standardized according to the
followring nrocedure:

16 ml. of reCly solution 1s taken for a sanples 3 gsroms

X1 are added and ths mlution i{s a-lowed to staad for about

5 minutess Ullute to 100 mle cnc titrate with 11/10 lagSs03

$0 o pale yellow color. .48 atarch as indicador and Linish
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titratione

iolecular whe iy 9013 - 6!130 27031
Molecular ite KCNG 07417
upreas i'e in 1 ga el = 6150 et s s

4e Armonium vralate

10% solutione ilo standardlzstion nccossarye

3¢ EBariua tihloride

i solution. o standerdizati.n ncoessiTye

seigh out 205 ;8 BuClge Cissolve ia encus: water to n=le
1 &L of solution.

8¢ Sodlum rluoride

Hormal soluticne 0 stan&?dizatisn necussarye

neigh out AB E:/naf(a é. 3;13301':3- in enougk water to make

o.f solution,

e
o

Te i’otasaizga thiogyanate

:uke acoumately. o atandardization neces.aXfe

#oigh out 972 gas KCNSe ODissolve in enough water to neko
1 L of solutions

8¢ Dilute acldsn and' basesa

By 2=1 Acid is moazxt quantity of water that i3z to bo added %o
unit quantity of ecide In this case 2 volumos dlstillsd water are
to vo addcd 'to-fone volume conconiratcd acide

Acids or-bases made accofding to thils notation are never stand=
ardizeds




Ce -nalytiocal lethoads

1., .odiwa .-droxide

pilute o 2.5 al. sample to 160 il. using distilied wuter. dd
3 drops of :.eviyl orange iadleator zud Titrule o a Jink ond point
witi standard 1 o hy@rochloric acid. Calculate tle normallty of

the caustice solution as follows:

ml ascid used x normality of acid used = normality of sample
ml sample

II. Turbidity -
sge ingtructions with turbdidineter.

1II. Fluoride-Colorimetric ..ethod

Reagents: sodium Fluoride 1 z2 #~/1 solu.
1/10 reCly
R XCHI
10% Commercial Caustle
N OHCL
/10 NeOH
§/100 HC1
Yhenolpthallen

Brown CPesol Ureen)~ Indicator

venerals
The pH of the test solution must be controlled very accurately.

This is done in the following ways. & few drops of 9henolpthalqyn
are adued to the sample azd it is titrated with Ii €1 to 8 ¢olore
less endpoint. The color is restored with n/10 naviie & drops
Brown Cresol Ureen is added and t.e sample very carefully tifrated
with §/100 uCl to a yellow endpoint {(mearly colorles.j. This glves
a it Of Sed =348, 7ith care the pi can be held to Sed = 4e94
Samples:
In the range of 1000 to 1500 mzm/l, 5 nl samples are sufficient.
The solution should be centrifused for 1 .iinute at a high speed
to eliminato suspended lime. <The sample is taken after centrifuging.

Standardss
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Standards for the range 1000 - 1500 siould be :mdo as Tollows:

To caeh of six nuwabered 150 c.c. erlemmeyers, ads 5 .11 10%
aoimesetal caustic. To number 1 add 3 ml Sodiua rluoride solution.
7o MNo. & add 5 1/2 :l.,.to 0. 3 = 5 le, to Hol 4 - 6 1/2 ml., %0
HOe D = 7 :le, t0 NOe & = 7 1/2 mle, <the m1 of each of ilhese should
ba-adjusted as in general parasrazi. <The soluticns sre then itrans-
forred to MNessler tubes and the tube diluted to the mark. 7o each
of theso tubes is =2dded 1 ml N XZNS and 1 ml. N/10 FeUlze ‘tubes
are then shaken to uniform colé? and labeled.

Unkmovms:

The 85 ml. semrle is adjusted to the risht pu es shown in gone
exal paragraph. The solution transferred to a -iessler tube, diluted
%o the mark, 1 nl. 71 KOS and 1 mle H/10 FeCl3 added. Color of un=
known and color of standard cumpdnod by looking both atithe sides
of the Nessler tubes and looking duwn through he Jeasler. Interpolate

ion ean be made on the basis of color shanges

IV, C-216 Analysis

3ampling lines from cach of the three gas inlets and from tgn
top of the tower have been installed in fne laboratory as a conveni-
enfs to the analyst, also ailr and u=74 lines and & amall air egjectors
tThe sempling of C-216 ggquiraa speeial precautions.

1. All lines and glass epparatus must bo clean and perfectly
4dry.

8¢ Use only U~2144 oil for stopcock greaso on glacs sampling
bulbse

3¢ u0 not use rubber connections but only stindard tuoing
rittings, ocopper glass seals, and ground jslass Joints
lubricated with C-2144 oile

4, “hen analyzing gas of over 205 concentration it 1s advig-
able to collect the sample throuszh a clean dry metal tube
of ample dimensions packed with oven dried sodium chloride.

RT3 A Gyt Sl bl T T T N T TR T T BRI -




ha Ce215 is ilon convertocd o ¢ .lorino whieh ray be nore
nafely handlocds

Liae inlet gosas =

i tla eosncentration of U216 is ‘movm L0 Do leas than 200
it may be sarely colloeoted directl; in o olcun &y ovacucted gas
sanplins buldb ag £ollows:  (Boforeidce is node to thoe drawing sbowing
the samrling Jevicse)

1. .urge e sanzlinge Line 57 com aseting iBhe swllling dovice
to the suction £itting oz the air ajectore Turn the two way valvos
at . wnd D 30 nu $0 byenass tis semnling tulbe ¢pen ttho vaulvek on
the sampling iino and ithon open tho ajedbor valvee . ficr “he line
has been ithoroushly nurged with the gas to Lo sanpled, tura the thres
way velvos ~ and J go as to force gas throush hhe sampling dbulbe
The two way stop cocks U and O on tlo sempling bulb should proe
vicusly be scot in their proper positisnae .Ltor the Luldb has filled
with tle ges to Le analyzod, olese 4l v-lve .. on thc sarpling line
and tura Lo threo wey valve . 50 aa to eonzect tlio tubing leading
o the sapling bulb itk the ejector sustisn. lian open the wwo
way stop-cocks U and I to the atmnspherscs ~fter the lines have
been ursed with air shut off ihe ejsctor and rcrove dhe sampling
tulbe Sote tle taqporuturse cvonnect one and of tic sampling bduld
%o a buwrctie containin: neutral 100 AL and introdude oo rmuch of the
goluticn ag possidble into the sanpling dulbe :hen closc tho stop=
6nek and shaks e bwlb vigorously o insure complotisn of tho ro-
actione =pty llhc contents of ihe buldb into a cloon  Ylemacyor
flaak, wazh tha uldb into tho flask with distilied water and titrate
the lideratad iodine in an aliguot cortioa with standerd /10 sodium
thiosulpiate solution using stareh as an indieator. ~“itrate another

aliquot for IF formed with standard {1/10 sodiun hydroxide. Calculate
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C-Zle SAMPLING APPARATUS

DISPOSAL PLANT
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Y

the porcent S=216 I she gz of the o s+itrations, correcting
the gas voluma for deviations fron standard counditionoe
If the C=218 congcatration 13 over 207 1t is uasofe to jwtatvis}

£he determination directlye inotead the gas nust fipat be pacsed

_through & eloan 4ry salt tube before collectlin, *o convart it to

f

= O

ghlorine, Ot‘:ﬁ?%iae t:8 procedure is*fshe sSorie

ITbe Outlet guses = J

Connest ¢he smapling line to_the water ejector guetion and purge
for 3 mimtes or until the collaction of a repreeentat'ivo sample io
{npurede ‘tho amount of ~=210 can then bo detcrmined bY aapireting
directly from tie sompling line ianto a Chryslor =216 detedior, using
a snewhole rubber stopper to0 make the oozmécti:m. See ingtrustions

with the dotector for dotallae




0708
The followin- naterial is included ».cause a satlsfactory short

method of fluoride snalysis suitable for use at the Jisposal <lant
has not yet Leen seleciede -he data presented may be useful 1n solving

this problaia.
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A8Tarts

A good set of records 1s of prime importconce to the plant overator,
The data collected is 1aveluuble in determinins tettor nethods of operat-
ions, ways und e .ne of reducing operating exycascs, anc settling cone
troversies whileh ., arise, Tor this reuson s -sated daily end wnthly

operating rerorts u.ve 2een included.

In addition adequde maintenance records ars desiraile. . card index

£1ls witii & separais card for sach jslece of esuipncat showins: date of

A
iastallation, iaitial cost, dates nnd costsnr ropairs, :nd stock of re-

palr nuris nceded will pay dividends,
A systea of lubrica.ion with tdeguate records and a lop suwowing ope

erating hours of eacz unit of eiuipment are also esgsential t9 ood operate

ion,
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CALIPRATION OF CAUSTIC STORAGE Tk

Ht. of Liquid voluns site 0: Ziquid Volume
rte In. uvallons rs. Ine Gallons
0 6 424 5 9 13,849
0 9 756 6 0 14,619
1 0 1154 : 3 15,379
1 3 1605 6 5 16,147
1 6 2026 & 9 16,871
1 9 2608 - ? 0 17,608
2 0 3174 7 3 18,338
2 5 3751 ? 6 194048
2 6 T 4399 ? 9 19,748
2 9 5035 s 0 20,439
3 0 5597 8 3 214101
3 3 6323 8 6 21,757
S 6 7083 s 9 22,386
3 g 7804 9 0 28,968
4 0 - 8522 9 3 23,528
4 3 9265 9 6 24,080
4 8 9989 9 9 24,531
4 9 10,757 10 0 24,982
5 0 11,517 10 3 25,380
5 3 12,287 10 6 25,718
5 8 13,068 10 9 25,930

1w o 26,176

N RGN AT e ety V< 5 L SO g = SN,



9+ HNaintensnce



Pt RS

coL P
.airu). catiradr

~he officlent operation of any plent deponds not oaly on such foote
ors &8 procoss contToly analytical dnta, and oll tralaed operators but
aldo on adequate and properly plonnod mintenuncce ~lthouzs it is antis
oipauted that maintenunce ..ork % the oisposal Tlant will e agceaplished
dy a soparate dopariment, izo 1rmodiate reasponsibility for nalatenance
should bs retained by the plant :mpo:gvisor. e should <now et constie
tutes zood maiztenance and denand ite

uanufacturers?! instrueis ams gertaining to the various itous of
plant oquipment have beocn obbelned aac are o% 7110 at ‘e placte These
shoudd be rovlowed and supplemented a3 desired. Conatruction drawings
are availablo in tho Zellex manual, nFiunl Operebing Instructions for
Horth Areae

A fow malantenanco tips are siven fin thc section dovoted to operate
1on in "Dutics of Shift :Jupez"risors".

Close attenti-n should be :iven to the care of the centrifugal pwEIADBe
Patiking glends should be tight enough to stop caustic leskoge, but not
too tizht to pormit frec rotation of thc puap sheft by honde The packing
aolected ehould Le recormended for caustic service and wigh speed e
(3600 3pm) operation. ‘The ugo of metalllc nockings is not rcocnaendode
It 1a true that repackisg will be required less froquently with this
typo of packing, but secring of shaft aleeves fron exceasive friction
is less sasily avolded. A good grade of braided asbestos, grophitod and
troated with a caustie rosistant grease, or a plastlc paeking, sizilarly
treated is rccomondod. Dacking rings should be cub accurately to slzo
and rephaced ona at a time with alternate rings stagcered 909 or 180°

with yospect to the Junstion between the onds of the packing. Inds

T e T T 8 T gy o ey
IR A et s AT AT £ NNt 4 £ 3557 Y ST

PR A LA

e



should be cut 3!11‘1&1*3, "ol bevelede The lantern risg should be sroperly \
contered to mateil the rreace ojenins froa the lubrieator. [abricant

ghould be epplicd until it is rforced cn'n‘. betwocn pocking asd shaft.

Tbon a little extra lubricant should bs forccd out on eac.. shift with

two or :ore turns on the lubricator.

-lectrical gontrols and motors should L. rreed £ron dust at pepe
iodic intervals depending oz con@itions, preferably once eack trecke, The
dust acts as an insulator and prevents proper cooling of the windings in
motors and staiter coils, thué, shorteains the 1ifo of the equipment,
This can be rwst easily aceonplished by blowin; with dxy air.

Lubrication of all Lsarings should Ye sccomnlisied accoz;ding to
manufsoturerat ﬁca*mssndations on a systanatic schodule. Overelubricate
ion of anti-friction bearings should be avoided beczuse it causcs overw
heatings Lubricant should -ot be selcoted for use at Ligher temperaturos
than those cetunll encountered.

Leaks of my deseriptizn should be stop_=d as so-a as poscible,
Bollows t770 CellS valves siould be tested for le-ks rearlye ‘the seal
connection can bo used for this purposc.

In aceition to the above the {ollowing texts ars recosmondeds

"Lubrication" = Zlower i raveE{11

e o Xryatal & Annett HoCraw-d{11

“Hartiro Care of Cenirifugal :wmps”  » Allis Chuliers ifce Coe

" Garbime Care of ilectricodn¥orat .. 7t e Allis Chalmers :ifze Cos

“Cetechism of Electrical ifgchinery” e Fairbanks iorse & COe

"Piping Tointers® ’ =Crans Co

"Lubrication of .nti=frietion Bearings" - Tide ¥ater Oil Coe

The above mforse pudblications may be obtained froe of charnes

In conclusion, an important principle of good maintonmsnce is to

have a olean, neatly painted, snd orderly olant. it will pay dividends,
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Rememtrey that 907% or all aceidents are avoidable.

“ieax rubber sloves and goggles when handling: ocaustic pumps and
valves or unslaked lino,

wear asbestom sloves and metal frame gogsles when handling C=216
punipae

Learn the proper uée of gns masks and tlheir linitations.

Let the electirician repalr electricnl equipmont.

ilepory all acelidents irmedlately to your supervisor.:

For treaiment of oitler C«216 or caustic .urms wash the aflsotod

part of the body at onco with larpme suantitics of water, then
go to tie dLShensary for ahaock up ar treatnent,

atayv out {rom under. the hoist regzardless of whiether or not it ias
in operation.

Avoid gontact with uninsulated parts of steam lines and valvess

In case of C«2lC losks ineide the blds. loave the bldg. at onse

and arrange with iooker or Conditioning to shut off the gas at
its source irmediately.



