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SUMMARY

Future Biphemyl-Santowax requirememts have meceseitated am
increase im Biphemyl production while maimtaimimg approximately
the same Samtowax productiom. This productiom balamce cam be
achieved omly by imcreasimg the bemzeme feed rate. Kumerous
alternatives cazm be comceived om how this might be accomplished,
but before amy evaluatiom can be made, it was mecessary to
determime what must be dome to the existiamg plamt to obtair
contimued productiom. Corsequently, a Maintenance Survey was
meeded to determime the exteat of the necesgary repairs. In
additiom, the Phosphate Divisiom Final Design Data Report for
the existimg Biphemyl plast, prepared {m 1948, vas out-dated
and needed revisimg. To mimimize the work load, these jobs
were combimed. '

Thig report describeg im detail the equipment used for the
production of Bipheanyl at Amnistom. The equipment description
{s based on equipment imspectiom, firsthamd kaowledge, amd om.
{nformation supplied im Phoaphate Divisiom Engineering Depart-
mert Report No. 117, titled "Fimal Design Datd om 12 Umit
Diphényl Plant ‘at Amnigton, Alabams,” dated December 23, 1948,
by G. W. Jordan. ‘

The Haimtemaice Jurvey presented im this report id based om ’
viguil imspection of each 'item amd Imcludes only those Tepairi
meeded to put the plemt im good operatimg couditiom. Revisious
to the process, equipmemt improvements, plping alteratioms,
etc., ‘are’ beyond the scope of this report. These alteratious
and/or additioms will be presesmted im subsequent reports amd
will be evaluated ard justified om their owa uer;ta.
The words "Bipheayl™ amd "Dipheayl™ are symomymous gnd are
{ntarchangesble im this report.

BLH/fb R. L. Hedworth
9/27/57
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DESCRIPTION OF PROCESS

IKTRODUCTIOR

Diphenyl {s produced by a pyrolysis resction between two molecules of benszal
in which one molecule of diphenyl and one mdlecule of hydrogen are formed.
The pyrolysis is brought about {n this particular case by stepwise vaporizing
and super-heating benzol by bubblf{mg the vapor through a series of pats
filled with molten lead. The temperature to vhich the fimal lead pat or
“converter" lg heated determines the percentsage of the benszal convertad
vhich {uwcresses with highet temperatures.

Several other pyrolysis reactions slso occur producing mainly terphenyl sud

algo some more highly polymerized compounda. In addition, gome free carbon {is
formed vhich deposits im the unite causing considerable maintenance difficulties
because of plug-ups. The percentage of terphenyl in the crude Biphenyl {& rough-
1y the same as the conversion percentzge of the benszol.

STNOPSIS QF FROCESS

Liquid benzol 1g shipped in tank car lots to the plant eite and unloaded through
the top dome by a siphon type pumping arraugement delivering the benrol to storage
tanks. The benzol delivery pipe is stesm traced and the storage tanks have

eteam coils to prevent the benzol from freering fm the winter. Each of the

five gtovage tanks has a sump pump for delivering bemzol to the fead tank.

These feed tankg are automatically refilled by a continuous "let-down™ control.
Only oue of the storage tanks ig allowed to feed the feed tank at a time. This
cholce of storage tark {s manually determined by sn operstor. The single feed
tank gervices all of the diphenyl units by means of a centrifugel pump fed from

a bottom outlet in the tanmk. The benzol feeds a header where the individual feede
are metered through orifices to the differeat units.

Isopropyl alcohol fs added to the benzeme fead {n concentrations of O to 0.5

by weight, usually 0.15% 1z added. This {sopropyl alcohol 1is pumped to the suction
of ‘the benrena feed pump vhere it 1is mixed and pumped to the wmits. This

material catalyres the coaversiom, that Ls, & §0-60°C. lower operatimg tempera-
ture can be maintained whea this material {s added to the feed bemzeme.

There are twelve diphenyl units of equal capacity, each comsistimg of a pipe
coil vaporizer located in the flua gas exhaust stack, two prehester pots and a2
converter pot filled with moltem lead and suspended {im & firebrick setting for
burning matural gas, and & fractionating coluem with a condenser and split flow
box. In two of the units, Nos. & ard 5, one of the preheater pots Ll replaced
vith a hcut exchangaer.

The units zre numbered 2 through 13, there having been & No. 1 wait &t one time.
The present number of umits were erected in fiwe ingtallments, Hos. 2 amnd 3
having been erected at dFfermmt timés, Nos. 4 and 5 together, Hos. 6, 7, 8, 9,

and 10 together, and Hos. 11, 12, and 13 together so that these groups are all
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slightly different in some details. However, there ara omly actually two funds-
aem tally different types of umits, Hoe. & and S d{ffering from the rest in that
one of the preheaster pots is replaced by a heat exchamger. Although the heat
exchanger effected a gas savings as predicted, it proved {mpractical due to c¢zrbom
formation foulimg the tubes and the {des was abandoned om the subsequemt uuita.

. After the benzol feed has been metsred through an orifice, it passes through

the vaporizer pipe cofl {n the flue gas exhsust stack where the liquid bemzol s
vaporized aad at the ssme time recovers pome of the heat from the exhaust flue
gases. The benzol vepor ig then bubbled through moltea lead im the two preheater
pots in series and the temperature stepped up to the pyrolysis reaction tempera-
ture. The hot vapors are coavertad to 10-307 dipheayl &« they leave the
converter pot, which {& similar to the preheater pots except that the molten
lead {s very carefully coatrolled at the dagired reactiom temperature, usually
"between 750 aad 810°C. The temperature is adjusted to give the percent. conversiom
meaded to maintaim the balanca betweem Biphemyl and Santowax meedad to meet gales
demands.

After leaving the comverter, the bamzol amd conversiom products pese first
through & lead trap (which fa egsentiazlly a wide place ian the line) for rc:noving
entrained lead and thea eater the bottom plate of & frectionatimg column., A
comngiderable smoumt of carbon adhereg to the pipes betweem the converter aand the
lead trap, and the lead trap amd the fractionmatimg column, necesgitatimg the re-"
moval aad cleaming of the pipes every ome to gix momthe.

The super-hest {n the vepors from the converter i{s utilized in & fractiomating
columm to effect a partial separation of the bemzol from the conversiom products.
The coaversiom products are later completely separated Lz a batch di{stillatiomn.
The column top {g weintained lt(lOGOC. by refluximg the condensed benzol vapors .
back tothe top plats. The conversiom product aad some bemzol is condemaed im the
columm and alloved to overflow from & carbom trap or the bottom of the columm to

& crude diphenyl catch tank for storage prior to batch distillatiom. The overhead
vapors from the column are cooled by a partial comdenser amd the liquid benzol
drained to & rotaweir for aepittiag the flow imto reflux aand bemzol overhead which
ig "run back™ to the bemzol feed task by gravity. The rotavwelr {s used to adfust
the ratio between reflux amd overhead. There are f£ive differeatly sized aad
des{gned groups of comdemsers, & mev degigs hevieg beam made for ¢ach imatall-
mert of units as meatiomed earlier, smd a diffaremt design uged to replace gome
bad comdensers, Im additiom, these condemsers have beem shifted from oma umit to

amother to facilitate cleamimg and repairing coundemsers.

The conversfom product hydrogem, saturated with bemzol vapor, 1z bled off from

the condemser and rotaweir, collected {m 2 commor header, and passed through

8ix coolers, commected im parallel, vhere gome of the bemrol 18 condemsed and
gallowed to rum by gravity back to the auriliary feed tamk. From the coolers the
saturated hydrogen gas {8 passed to & collecting tamk in which more of the beazol
condenges out amd {s dreined to the bengol pump tamk f{m the compressor roca.

The hydrogea from the collecting tamk 1g compressed {m two stages to 250- 300#/11. .
An {mtercooler amd aftercooler condemsas the bemzol vapor after each stage.

Thig benrol fe collected 4in pressure receivers after each stage and periodically
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blowa by the hydrogem pressure ovef {ato the pump teamk for returm to the
bemzol feed tamk. The hydrogem is vemted to the atmosphere or else uwsed im the
menufacture of HBE-40, HB-20, etc.

Ia the secomd type of umit (Hoe. # amd 5) the flow of material 1g egsemtially

the ssme gag that described gbove except the veporized bemzol feed emergimg from the
vaporigar cell pssses through & heat exchamger {m lieu of ome of the preheaters.
The comversi{sm products amd bemzol from the comvertar pot are algso passed through
the haat exchamger, countercurreat to the bemzol feed, thus transferring semsible
heat from the comverted gases to preheat the feed. The comversiom products and
vapors from the converter pot them pass om to a4 columm ag ig¢ the czse with the
other tuit:.

Some of the umits have beem altered éince their {aatallat{oum.

Uuit Ho. 4 iz baing equipped with a 4 foot exteasfom om the converter. This exten-
sion to the coaverter will act as a sojourm sectiom. This add{tiom reactiom space
will provide additional reaction time smd permit a temperature reductiom of 30-60°C.
in the converter while maimtiinimg the seme perceat comnversion. This reduced
temperature will minimize carbom formatiosm sad reduce the heat exchanger foulinmg
and unit clean-outs. The lead traps will be eliminated.

Unit Ho. 11 has a large coil in the lower sactiom of the columm wvhich acts 24 2
vaporizer. The flow is through the large cofl, the stamdard vaporizer cofl =
the stack, the three pots, end to the columm. The hot gages from the comverter
pot heat the bemzeme im tha large coil amd vaporize the banzeme. The recovery

of heat from the comverted gas stresm has permitted an {mcressed bemzene feed
rate of about 100 galloms per hour. The fncresse is due to better utilization

of the heat {amput amd the rediced heat load on the coluen and comdemser. Room
for thiz large coil was made available by removimg the two lower bubble cap plates
from the coluam.

Units Hoe. 12 and 13 are equipped with thig large cofl bat the coil is beimg by-
passed baecause the umits surged amd caused excess{ve presgures throughout the
unit, thus blowimg the gaskets saround the top of the prehester amd comverter pots.
Ho. 11 ‘wnit alse surges occasiomally but simce Ho. 11 wait {s equipped with a
‘sajourr pot (the game sg will be imstalled om Ho. 4 umit), the added space
providees a cuchiom to abeorb the suddem expamsion caused by rapid vaporization

of bemzens ix the large coil.

Ho. 11 uait {8 being equippad with am automstic reflux comtrol which will contrel
the reflux rate to maimtaim a comstamt vapor temparature om the third plate
from the top of the columa.

Each unit {s equipped with two orifice plates betwaen the comverter amd coluem,
Thema orifice plates are aized to give a pressure drop of sbout 40 psig aad
thereby permit gm {mcreased pot operatinmg prezsure, {ncressed soujourn time,
and a reduced operatirg temparature aad mimimize lesd carryover from both
entraimment and lead vaporfzatiom. The diameter of these orifices are 1,031
and 1.014 {nches, the larger orificebelng upstresm from the smaller ome.
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The sump product from all the columms {s collected by gravity {r two crudae
diphemyl catch tamks. The pipimg to thetamks 1s stesm Jacketed to preveat the diphemyl
from freezimg amd has & liquid trap te prevemrt vapors from eamterimg the catch

tank from the columm. The tasks are vemted {mto the hydrogem header to equalize the

prageura.

The two batch stills each comsist of a horigomtal, cylimdrical tank surmouated
by a fractiomatisg columm, & submerged Rumsey pusp, and a gag fired coil heater.
The pump circulates the st{ll charge from the task, through the coil heater

aad back to the tamk, The rata of dist{llatfom of the crude diphemyl is con-
trolled. by the combugtiom rate of matural gee {m the gas firesd heater, vhich is
controlled by am edjustable automatie temperature recorder asrd comtroller so as
to give a temperature rise of 20-25°C. betweesm irlet amd exit temperatures of the
still charge through the heater coil. If an attempt {s made to imcrease the
temperature rise sbove 25°C., the coil becomes plugged with carbonm.

The vapars from the still sre separated i{m a fractiomating columm. The first cut
from the columm at 80°C. is bemzol which {s returmed by gravity to a catch tank
for subsaquesnt retura to the benzol feed tank for recycliag through the diphbemyl
uarits. The bergol cut {s mot rum directly back to the feed tamk because of the
possibility of mot cuttimg the columm at the proper time gnd allowing soae cou-
temimation to rum back with the bemzol, The mext fractiom, distillimg between

80 and a dfstillate crystallizimg poimt ef 68.6°C. 1s called "hesds™ and comsists
of 1light 0ile with boiling points mearimg that of diphemyl.

The diphenyl fractiom {s collected umtil the temperature im the gtill pot reaches
340-3509C. The tail cut 4s collected umti{l the distillate vappr temperature im

the top of the column reaches 300°C.

The varifoug digtillatiom cuts are made with thesa reflux ratios:

Berzol Cut - 207
Heads Cut - S0%
Biphamyl Cut -~ 201
Talls Cut - 15%

The high boiler, remaimimg im the atill as residue, {s pumped to the high boiler
catch tamk from which 1t {g rum imto 55 gallom drums for atorage or pumped to
the Santovax etf{ll or Ssmtowex storage tamk.

Ir arder to preveat freerimg of diphemyl ia the comdemser at the top of the
fractiomatimg columsm, the comgenser cooling water must be at ‘a tempe rature near
the meltiang poimt of dipheayl (158°F.). The flow of pond water s adjusted

to prevemt freezing of the product. It {s gemerelly mecegsary only to cut back
the flow of pomd water at the ead of a distillatiom.

The dipheryl productiom 4is measured im & catch taak and pumped te storage taunks
or tamk cars by a 2" Rumgey vertical sump pump.

The heads 2md tailas are collected and charged back to the mext sgt{ll batch.
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GENERAL DISCUSSION

The carbom formed im the diphemyl umits partly deposits im the pipe after the
corverter wmits, through the lead trap, i{m the pipe after the leaed trap, sad
in thé fractiomatimg columm. These pipes becowe plugged with carbom amd must
be dismsntled and cledned every one to gix momths. The lead trap amd frac-
tiomatimg columa are cleamad out at wmore imfrequeat imtervals. This so called

“carbor™ depoeit anslyzes as follows:

Lead (. ..ceceiiaaan 56.57
Ingoluble im EHO ceeraae

(carbom ilcluied).... &2.7%
Insoluble, ignited...... 18.5%
Irom oxidc, insoluble... 0.7%

Carbor, combustiom...... 28.9%

Ag much of this piping and equipment is above the meltimg poimt of lead, 1t is
evident that the adherimg carbom prevents coalescence of the molten lead drop-

letsg.

The amoumt of reflux returaed to the fractiomsting columm {s controlled by the
operator to maiutaim & temperazture of about 100°C, at the columm top. The
cooling water to the comdemser 1s operated a full capacity and ag the heat
duty of each mmit i{s approximately the game, 1t ig apparemt that the amount of
reflux required will vary accordimg to the effectiveness of each condemser at
.a particuler time. Whem the temperature of the effluent water exceeds 70°C.,
the condensers are cleaned,

The diphenyl umits produce crude diphemyl by 2z comtimuous process with a 24-
hour day operatiom. The mumber of unfts operated depends upom the diphenmyl

- market or the maintenamce required ow the equipment. The crude diphenyl 1s
collected sad batch distilled at intarvals deperdimg upon the rate of collection.
The batch distillimg requires 10-12 hours.
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EQUIPMENT DESCRIPTION

SERIES 100 - GMRAL PROCESS EQUIPMENRT

Item Ho. 101: Benzol Unloading Pump (1l-Required)

Functiom: To unload benzol from railway tamk cars to
the benzol storage tamks.

Operation: . Intermitteat. About 5 hours 1s required for
unloading o=a car.

Prior to unloadimg, the car musgt be chocked to
prevert movemert, aad groumded to the pump to
prevent formatiom of a static electrical chargas.

The pump inlet pipe {s inserted through the
tank car dome, the valve mesgrest the pump
suction {g opemed, ard the pump {s started. A
small stresm of water ig adjusted to pour over
the pump bearings for cooling.

- After the tanmk car {s umloaded, the pump {s
shut off, benrene 1s alloved to draim back
imto the pump suction line, amd the valve
rearesgt the pump suctiom is closed. This
berzene 1is left {iam the 1{ne to prime the pump
vhen the mext car is umloaded. Afr pressure
is cut imto the Ilime which blows the benzol
remaining {o the lime ou to the storage tanmk.

With the diphemyl plest operating at peak
capacity amnd all 12 wmitg producimg, it is
estimmted that the pump will be required to
unload em average of ome car per day.

Hatarials i
Handled: " Benzol st sbout 30 GPH st the existing head
which is astimated to be about 80' TDH.
Controls: Msnuslly comtrolled by & motor startimg switch
located at the pump.
Services: Approximately 10 KWH per day average.

A megligible smourt of priming end cooling veter.
A megligible amount of compressed air.
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( . Item 101 Comtinued:

Size amd Type: Westco turbfme pump with removable 1fmers amd
impellers.

Inlet Pipea: The imlet pipe forms am arch with gwivel joints

‘ so that it may be passed down through the tamk

car dome. A platform {8 provided for thae
operator to mamipulate the pipe.

Straimers: Ar Acme pump gtraimer {s imstalled {m both the
pump imlet amd cuilet.

Marnufacturar: Westco Pump Compary, Bettendorf, Iowa

Materiala of
Comatructien: Limare gad impellers are mi-regist end ghaft

is stainless steel.

Hotor: 3 HP, 1740 BRPM, 3 phase, 60 cycle, 220/440 v.
TEFC‘Allil-Cha}merl motor with #225 frame.

Drive: ' Direct drive with flexible coupling.

Location: Located alomg side of railroad spur about 200 ft.

vegt of the diphemyl bufldimg.
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August 1957 -
Item 102: Beuwzol Storage Tamks (5-Required)
Fuaction: To provide benzol raw material buffer storage
between raceipt and usge.
Operatiom: Benzol {g periodically fed {mto the storage

tamks and intermittently withdraws as needed -
to the bemzol feed tamk.

Haterials
Handled: The storzge tanks provide about 5 days opera-
timg storage at maximum plant capacity.

Materials {m: Bemzol at approximately 30 GPM
while unloading.

Materials out: Bemzol at epproximately 500 GPM
while operating plant at maximum
capacity.

Controls: ~ See Item 104

Serviceas: v ‘ Stesm {g furmished to steem coils as meeded om
( ) " cold days depending om judgment of operator.

Size and Type: The three mewer tamks are 18' lomg x 10" I.D.
hor{zontal tanks with dighed heads. The two
original tamks are glightly smsller(as shows
below) in capacity.

Openings: - Top: 2'0" dia. mamhole
6" dia. std. pipe suctiom
3" die. std., pipe stamdpipe amd feed
3% dia. thief hatch
15" dia. comdensate gud gtesm pipa
‘2" dia. veant amnd flame arrestor

HMamufacturer: Adsmgon Company

Capacity: ThreeIIO,BOO gal. tamks and two 9,800 gal. tanks.

Haterials of

Comstruction: 5/16™ stael plate tank with 3/8" steel plate
dighed hesads.

Steam Coil: Plat hairpim type atesm coil of 1% pipe
imetalled im bottom of tamk.
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< Item 102 Comtimued:
Locatiom: Located about 200° south of the diphenyl
building. The five tamka are 31' epart
and each located {m & mosat with & cycline
feaca gurrourdimg the group.
Rafereaces: v Drawirgs Momgamto
Details of Storage Tamks 9Cc-7961
Layout of Storsge Tamks 9C-7960
Locatiom of Preseat Storage Tamks 9C-6668
Foundation azd Femce Details -9C-6685
Detail of Nev Bemnzol Storage Tamks 9C-7961
)
(
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Augugt 1957

Item 103: Benzol Tramsfer Pumps (S-Required)

Functiom:

Operation:

H@tafitls
Handled:

Controls:

Services:

Size &nd Type:

Mamufacturer:
Ceapacity:
Heterials of
Coagtruction:
Hotor:

Reducar:

Strainer:

Locatiom:

To tramnsfer bemzol from the benzol gtorage tansks
to the benzol feed tark.

Each bemzol storage task basg a separate beszol
tramsfer pump amd bemzol 18 let dowm from ome
tank at 4 time. Tha pump operates imtermittent-
ly for about 6 hours per day wheam the plant iz
operating at maximum capacity. '

Benzol - Approximately 500 GPH (average)
The operator mamually sets a five poimnt mator
starting switch to select the storage task

from which he desires the automatic let-dowm
system to fead. (See Item 104)

Approximately 3 KWH per day (max.)

Stesmm is supplies to copper coils surrounding
the pumpe or i{s blown directly iato the pump
from a hoge commection to prevent the besnzol
from freezimg im the pump or cold days.
Posifive digplacement pumps, model SU 100, non-
sparking cowstructiom with 2%"™ flamged comnmec-

tions. Pump imtegral with reducer showa below.

The pumps are self-priming by mears of a stand
pipe amd primimg tamk imtegral with the pump.

Bleckmer Pump Compamy
Vikimg Pump Compary

75 to 100 GPM of berzol wvs. 25' TDH with a
suction 1{ft of about 11°.
Bronze fitted.

2 HP, 1800 RPM, 3 phase, 60 cycle, 220/440 v.,
TEFC explosiom proof motor.

Gear reduction umrit furmished with pump to give
525 RPM when using 1800 RPM motor..

A pump strezimer 1s imstalled om the pump outlet.

Moumted om bemzol storage tamks.
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August 1957 -
" Item 104: TIsopropyl Alcohol Storage Tamk (1-Required)
Fumction:  To provide buffer storage for isopropyl alcohol.
Operatiom: “. Isopropyl alcohol is periodically fed imto the

storage taok and {mtermittemtly withdrawvm as
needed to the fsopropyl alcohol feed tamk.

Materials .
Handled: The storage tank provides about 3 mouths opera-
ting storage at maximum plant capacity.
Haterial im: Isopropyl alcohol at approximately
30 GPM while urloading. (This
material ie umloaded at the bemzol
unloading dock. The benzol ua-
loading pump 1s uged for this
purpose.) .
Material out: Isopropyl alcohol at approximately
4 gsllons per hour while operating
plant at maximum capacity.(Average)
Controls: Home provided.
Size & Type: Tank 10'6" dia. x 15'6" long equipped with

standard manhead and nozzle for flame arresgtor
vent, top imlet and top diecharge.

Materials of

Congtruction: 5/16" steel plate with 3/8" ateel plate dished
heads.

Location: Located sbout 200 feet South of the biphenmyl
buildimg and due east of the bemzol storage tamks.

Hiintanxncc

Required: None.
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August 1857 -

Item 105: Isopropyl Alcohol Tramsfer Pump

To  tramsfer lsopropyl alcobol to thae

Fuaction:
igopropyl alcohol feed tsak.

Operatiom: Igopropyl alcohol {a pumped from the isopropyl
alcohol storage tamk to the isopropyl alcohol
feed tamk sbout omce each ghift,

Haterials

Handlad: Isoptopyl alcohol

Controls: The Opsrator masually starts and stops this
pump ag required. The switch 1is located mear
the isopropyl alcohol feed taumk.

Size & Type: Pogitive displacement, gelf-priming by means of
a stand pipe and primiag tank integral with
the pump.

Mamufacturer: Blackmer Pump Company

Capacity: Approximately 10 GF¥ at & 25 TDH with 4 maximum

gauctiom of 11 feat.

Materials of
Comstruction: Bromze fitted

Location: Moumtead om igopropyl alcohol storage tank.
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Item 106: Bemzol Feed Tamk (2-Required)

Function:

Operation:

Materials
Haadled:

13.

Augugt 1957 -

1; To provide z gource of bemzol for feeding

to the diphemyl unmits.

2: To provide a catch tank for the beazol re-
turaed from the diphemyl process.

Let-down from bemrol etorage tamks 1s intermittent.
Rum~back from diphemyl units is comtinuous,

Return from bemzol recovery system Lg batchwise.
Return frow hydrogem coolers is comtimuous, This
bemzol returms to the auxiliary bemzol feed tamk
and {s periodically pumped back to the primary

benzol feed tasmk.

When teturming recovered bemzol to the primary
benzal feed tamk from the bemzol recovery syatem
(hydrogen compregsors), the distilled benzol catch
task or the auxiliary bemzol feed tank, the
operator must first cut off the automatic let-down
from the bemzol storage tamk and let the level

of the benzal {x the feed tank drop enough to
provide for the additiomnal beazol returmed.

In addition, the distilled benzol musgt be checked
for clear color before returaing it to the feed

taak.

The operator must maruglly omece ar twice pe.r'
shift drain off the water {im the feed tanmk

vhich comeg from. the water priming during uwa-
loading sad from comdensed moigture f£rom the

atmogphare.

Benrol:

OQut: 240 GPH per umit

2900 GPH (wax.) 12 wait operatimg .

In: S00 GPH from storage tamks

2000 GPH (avg.) returned from process

Part of the bemzol returned from the process is

returaed batchwige so that the asbove figures

ére only average.

DSW 462492
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Item 106 Contimnued:

Comtrolsa:

Services:

4.

Water:

Some vater conderges from the atmosphere i{m the
storage tamk. Generally the amount of water

is sigaificaat whem the let-dowm comtrol is
switched to a mew task ard dimi{rishes to a
negligible amoumrt gfter the storage tamk has
beer used gwhile.

The racycled berzol also comtains traces of water
and finally divided carbon. The water {=
slightly corrosive as it mutzins 0.031 sulfates,
0.03% chlorides, &ud some umdetermined reduciag
compouads which will resct with oxygen.

It {8 mecasgary to return the recycled benszol

to the feed tamk rather tham the storage tanks

ag it has been determined that the recycled

benzol comtaims gome undetermimed catalyst which
upsets the operatiom of the diphemnyl umits. There-
fore, en effort 1s made to blead the recycled
benzol {n with the fresh feed i a more or less
comgtant ratio to maimtsir smooth operatiom of

the anite.

An automatic level (let-down) comtrol {¢ provided
for maintaiming the supply of bemzol {m the feed
tznk. VWhen the level of bemzol {n the feed tanmk
recedeg to 15" below the top, the automstic com-
trol starts ome of the tramsfer pumps. The
tramsfer pump 1g asutomatically shut off whem the
benzol level ig 9" below the top of the feed tamk.

Amother similar level comtrol te that comtrolliag
the trane¢fer pump {8 provided for soundimg a high
and & low level alarm should the level exceed 3"
beyord the comtrol lavel.

A manually operated five-poiat selector svitch is
provided at the feed tesk for gelectimg the
berzrol astorage tamk to furmish the bemzol feed.

Steam 1s provided to the gtesm cofl during cold
veather dependimg upon the judgment of the opera-
tor who merely feela the gide of the tamk to
determime if it feels warm.

A npegligihle zmount of electricity is mecessary
to operate the control system.

DSW 462433
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‘* Jtem 106 Coatimued:

Size & Type: 7'6™ I.D. x 156" lomg, dished head horigomrtal
tanks i{mstalled {m a concrete wvalled emclosure
about &' high to catch the benzol im the event of
a task rupture.

The feed tanks are located om ¢ comerete slab
surrounded by a cyclome feace.

Openings: Top: 2'0" I.D. manhole cemtrally located

for {mstallatiom of the stesm coils.
(2) 8" flanged pipe mozzles for the
automatic let~dowa comtrols.
2%" foam moxzle
2" vent to hydrogen coolers (Item 11Q)
4" benzol runback mozzle
4™ berzol imlet mozzle (from storage)
2" roddiag mozzle
2" thermal well
Bottom: 2" outlet mozzle extendirg 6" above
bottom of feed tamk.
/ ) 1" draim mozzle im dished well (for
- . draiming water).

Manufacturer: Chattamnooga Boiler amd Tank Works

Capacity: 5,000 Gallous.

Materials of

Construction: 3/8™ steel plate

Stemm Coils: Flat hairpin coils made from 1" XH sesmless

steel pipe formimg three loope 5' lomg and with
1'0" pitch. The coils are supported om the
bottom of the tamk with ome coil im each end.

Locatfon: Located about 30' west of diphemyl buildilg‘
References: Drawirgs Momsanto
Layout of Feed Tamk 9C-8205
Feed Tank Details 9C-8206
Bill of NMaterials 9BM-54
DSW 462434
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August 1957

Item 107: Benzol Feed Pump (2-Required)

Fuactiom: To deliver the bemzol feed from the bemzol
feed tamk to the benzol vaporizer coil of
each diphémryl wmit.

erat{ion: One pump e operated comtlmuougly while the
Op y
other pumps are held as spares.

Materials
- Headled: Benzol - Maximum rate required lg 55 GPM with
21l 12 units operatimg at full
capacity.

Comtrols: The pump 18 mamually comtrolled Ey motor
startimg switch.
The rate to each dipbenyl unit ig automatically
coutrolled and recorded by an orifice and flow
recorder and comtroller. The approximate
head.rcquired.tc the orifice is arouad 170 psig.

Services: - Approximately 175 XWH per day electricity
required.

Size & Type: Two-gtage Wegtco pump with removable limers.

Hanufacturer: Kicro-Weétcé, Incorporated

Materiels of : . . .

Comnstruction: Impellers of Ri-Reaist and shafts of staimless
steel, . '

Motor: 15 HP, 3740 BYY, TERC, explosiom proof Howell
Electric Coupamy motor.

Driva: Direct drive with flexible couplimg.

Location: Located om comcrete pad mext to feed tamk.

DSVV462495
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Augugt 1957

ltem 108: Isopropyl Alcohol Feed Tamk

_ PFuactiom:

Operation:

Materials
Handled

ve

Coutrols:
Capacity:

Location:

To provide a source of fsopropyl aleohol
for feeding to the bemzene faed.

Let-dowm from the iuopropyf #lcohol imter-
mitteatly.

Isopropyl alcoho}

Ouf: 4 ga%./@ou{

Float to Qndicxte l{quid lavel.
109“351!913

Southvest cornefvof bemzene feed tank area.

DSW 462494
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Aagust 1957
Item 109: Isopropyl Alcohol Feed Pump
Puaction: To tramsfer fgopropyl alcohol to the suction
of the benxol feed pumps.
Operation: Cont{nuous
Haterials
Bamdled: Isopropyl alecohol
Co:frola: The pump is mamually comtraolled by a wmotor
starting switch, .
Location: Hear i{sapropyl alcohol feed tamk.
0
SWa6249;
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August 1957

Item 110: Hydrogem Coolers (6-Required)

Fuaction: - 1. To cool the gas amd vapors from the bemzol
condenser im order to decrease the vapor
load om the hydrogem compressors.

2. To conderse some of the bemzol vapor from-
the hydroger gas.

Operatiom: Cont{nruous. The comdemsed benzol is coutinuously
draimed by gravity to the beazol auxiliary feed
tank. '

Materials

‘Handled: Eydrogem gas amd bemzol vapors from the diphemyl
’ Uauits.

Berzol vapors vented from the crude diphemyl

sump tamks.
Benzol wvapors vented from the primary bemzol
feed tamk.

Size & Type: Twin 6-fim sectiom coolers BSS-248 6-12 “B"

type modified with am extermal water jacket.
The coolers are commected im parallel amd
irngtalled borizontally.

Msnufacturer: Griscom~Russel Compamny

Location: Tastalled ox the hydrogean compressor room

’ roof.

Comment ! The coolers were modified {m the field by the

addition of asm extermal water cooled jacket.

osW 46249°
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August 1957

Item 111: Bemrol Catch Tamk (1-Raquired)

Fumetion: 1. To trap comdensed bemnzol from the
hydroges gas to {msure its mot reachimg
the hydroges compressors. .

2. To provide a surge tamk for hydrogem gas
prior to compreasiom.

Operatiom: . Contimuous. The cordemsed benzol trapped im
the task is comtimuously draimed to the pump
tamk for returm to the bemrol feed tank.

Haterials
Hamdled: Hydrogen gas saturated with benzol vapor.
Condersed benzol.
Size & Type: C4'-0" Q0. x 4'-0" lomg vertical tamk with
) dished heads.
Top = (4) 1" threaded outlets
(1) 4" flamged mipples
Side - (2) 4" flamged mipples
(1) 1%" threaded outlet
Battom - (1) 1" threaded outlet
Hamufactarer: Chattamooge Boiler Works
Capacity: 56 £e.3

50 psig -pressure

Matarials of
Comstructfion: : 3/16" gteel plate febricsted {a accordamce
' with ASHE code for urfired pressure vessels.

Location: Sugpended from the ceilimg {m the compressor
room.
- References: Drawings Houganto

Hydrogem Compressor Temks  9C-7367

DSW 462499
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August 1957 -
Item 112: Hydrogem Compressors (3-Required)
Fumctiom: To provide a meams of recoveriag benzol from
the by-product hydrogem gag.
Operatiom: Coat{nuous. The benzol {8 recovered by compres-
' sing amd cooling the hydrogen gas im two stages

to 300 psig.

The compressors automstically load at 3 paig
end umlosd at § psig {nlet pressures.

Materials

Haudled: Kaximum volume operatiang at maximum rating.
(Corditions 2500 gal/hr. feed @ 217 comv.)

10,900 CPH hydrogem @ 309C. and 760 wm
13,000 CFH hydrogen plus bemzol vapors @
30°C. and 760 mm

7.24 benzol/# hydrogem @ 15 peig, 30°C.
0.8# benzol/# hydrogem @ 300 peig, 52°C.
6.4# benzol recoverad/# hydrogem compressed

0.0179# hydrogen produced/# dipheayl

Cortrolsa: Presgure comtroller controls imtake.

Pregsure comtroller comtrols presgssure of first
and secomd stages.

Pregsures are all {mdicated.

Servicas: Estimated electr{ cal comauwaptiom {a 7900 xwH
per day.

Si{ze & Type: (2) Clies 11 AT serial 6965, size 9 amd 4% x 9
Penmgylvania compressors. Max. rpm 275;
vorkisg presgsure 350#-Rated Capacity 110 CFH ea.

(1) Two-gtage Worthimgtom Compressor.
Rated: Capacity 75 CFM )

Motor: (2) 40 HP, 1175 rpm, type K6 motor with frume,
#_SM . . h .
(1) 30 #P, 1175 rpm, type K motor with frame,
##44‘ -

Drive: (2) 8 V-belt gheaves
(1) 3 V—be}t sheaves
Beferemnces: B1ll of Material SBK-47

DSW 462500
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August 1957

Item 1i3: Iater-Cooler {3-Required)

.

To condemse bemzol from the hydroger gas

Functiom:
. after the firat stage compressiom.

- Operation: Comtimuoug. The hydrogem from the first stage
compressgion of each of the three compressors
may be delivered to either of the two coolers.

Heat Duty: 80,000 BTU/br. approximate (Roper's report).
Services: Coolimg water.

Size & Type: Wt. 160#, overall lesmgth 62-5/8"
Mawufacturer: Andale Engimeerimg Compamy, Philadelphis, Pa.
Capacity: For 100#'presgure

DSW 462501

WATER_PCB-SD0000046097



el

23.

(‘ A August 1957

Item 114: Low Presgure Receiver (3-Required)

Punctioa: i To provide a trep amd collectimg tauk for the
bemzol comdemsed from the hydrogem gas 1ftcr
the first stage compressiom.

Opersatiom: The receivers are provided vith pipimg commec-
t{ons so that elther of the three compressors
cam be commected to elther of the two receivers,
The benzol is periodically blowvn from tha Te-
‘celvers to the pump tauk.

Materiale
Handled: Hydrogem gas saturated with bemzol vapor and
condensed benzol.
Pressure ~ 65 psig
Coxtrols: A mamually operated valve {s provided {m the
pipe out ‘of the bottom of the receiver. When
thig velve {g opemed the hydrogem pressure
5 forces the benzol up {mto the pump tamk.
( .
Size & Type: 3'-0" I.D. x 6'-0" high vertical tamk with -
dighed heads.
Opening: - : Top: 2%™ standerd pipe ‘extendirg through cemter
of top dowm to the middle of the tank.
Twa 3/4" threaded outletsg.
Side: 6" headhole
2" flemged mipple
3/4" threaded outlet
Bottom - 3/4" threaded outlet
Menufacturer: Chattamooga Boiler Works
Capacity: 100 psig pressure
45 £t,3
Knte'rul of
Comstruction: L S/lG"_steel plate
Hote: Fabricated {m sccordance with ASME Code

for uafired pressure vessels.

0 oW 462
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( Item 114 Contimued:
Locationm: Located {im compressor rooam.
References: Drawings Morsanto
Hydrogem Compressor Tamks 9C-7367-3
BEN

osW 46250
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August 1357 -

Item 115: After-Cooler (3-Required)

Functiom: To cordense berzol from the hydrogem gas
after the second stage compreasion.

Ope%‘lticn: Comntinucun

Preseure: ) 300 psig operstiag pressure

Heat Duty: 142,0_00 BT‘J/h;‘. lpprox; (Roper's report)
Services: Cooling water R » -

Sire & Type: Wt. 160§ - overall lewgth 62-5/8_"
Mamofacturer: Andale Eagineering Coup&vxy,‘ Philadelphia, Fa.
Capacity: Fc;r 350¢ pressure

DSW 462504
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Auguet 1957

Item 116: Bigh Pressure Receiver (3-Required)

anctiél:

Operation:

Materials
Haudled:

Controls:

Size & Type:

Operings:

Manufacturer:
Capacity:

Haterials of
Comgtruction:

Hota:

Location:

Refermaces:

To provide & trap amd collectisg tamk For bemzol
condemged from the hydrogem gas after the
second etage compressiom.

The receivers are provided with pipimg commec-
tioms so that either of the thieea compressors
car be commected to either of ths two receivers.

The benzol is periodically blewm from the ra-
ceivers to the pump tamk.

Hydroger gas saturated with bemzol vepor amd
condenged berzol @ 300 peig 52°C.

A maruzlly operated valve {g provided im the
bottom outlet pipe commection to the pump

tank.

2'-0" I.D. x 6'-0" lomg vertical tamk with
dished heads. All flamges are Crame #856E.

Tap: 24" stamdard pipe extemdizg through
center dowr to the middle of the tasmk.
two 3/4" threaded outlets.

Side: 6™ hamdhole
2" flamged nipple
3/4' threaded outlet

Bottom: 3/4" threaded outlat

Chattasooga Boller Worke

20 fe.3

350 psig pressure

11/16™ steel plate

Fabricated {m accordamce with ASME code
for umfired pressure vesgels.

Located im comgressor rooa.
Drawlimge : Homganto -

Hydrogea Compressor Tamka C-7367-3

DSW 462505
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August 1957

Fuactioun:

Operatioa:

HMaterials
Hardled:

Size & Type:

Openimgs:

Mazufacturer:
Capacity:
Hateriel of
Comgtruction:

Hote:

Location:

References:

ltem 117: Bemzol Returm Pump Tamk (l-Required)

To collect the comdemged bemzol from the
receivers aad the bemrol trap.

The bemrcl from the collectimg tamk g
cont{idougly run back to the pump €ank amd
the bemzol from tha réceivers is periodically
blowa back {ato the pump taak.

The collected bemzol ia periodically pumped
back to the bemzol feed tamk.

Apprax. 46004 or 620 gal. of bemrzol recovered
par day (mex.). ’

3'-0" 1.D. x 6'-0" high vertical tamk withl
dighed heads.

Tops 14" threaded outlet
Tvo 3/4% threaded outlets

Side: Pive 3/4"™ threaded outlets
Oue 6" hazndhole

Bottom: 1X7 threaded outlet
Chattamooga Boller Works

45 £t.3

S0 peig pressure

3/16" steel plate

Fnhricatgd.in sccordance with ASME code for
uafired pressures vessels.

- Located ia hydrogem cowmpregsor room.

Drawiags ’ Momsgamto

Hydrogea Coumpressor Tamks C-7367-3

DSW 452506
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August 1957

Item 118: Recovered Bemrol Returm Pump (2-Required)

Functiom:

Operation:
Contrqll:
Services:

Bize & Type:

To raturan the recovered hemzol {a the pump
tank to .the bemzol feed tamk.

Periodic.

Manually coutrolled by motor etartimg switch.
Estimsted 15 KWH per day (max.)

Ome Micro-Westco and ome Worthismgtor pump
conmacted ir parallel, These are old pumps

repossessed from amother process ard the
idemtification marks are f{llegible.

DSW 462507
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 August 1957

Item 119: Crude Diphemyl Catch Tamks (2-Requirad)

Fuauctiom: To catch the crude diphemyl from the dipheayl
units amd gtore it prior te batch distillimg
or delivery to crude dipheayl storage tamk,

Operatiom: The catch tamks recsive the suvmp product,
crude diphemyl, from the colusmms as & comtimo-
ous overflew from the carbom trap.

The crude diphemyl is periodically withdrawm
from the catch tamks for batch distillimg. No
definite schedule {¢ followed as the catch tamks
become filled at imndefimite {mtervals deperding
upor the mumber of umits ir operationm.

Haterials '
Handled: Crude dipheayl of the followimg approximate
composition:
" Diphenryl 60.871L
Hi-boiler 14.01%
Benrzol . 22,497
Head & Tailg 011 0.10%
Fraction evextually lost 2.53%
. 100,00%
Oper. Temp, 120-130°C.
Oper. Pressure 2-5 peig
Cortrols: Provisions are made for imdicating the
temperature of the crude diphemyl.
An emclosged tlbe is provided for {adicatimg
the level im the tank.
An explosion disk (Protectosesl) is provided
to prevert excessive pregsure im the taak,
Services: Steam coile are provided {m the bottom of the
task.
Comments: Comsiderable benzol flasks out of these tamks

through & veat lime commect to the hydroge=
vapor systeam.
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(‘ Item 119 Coantimued:
" Size & T}ya: . 8'«0" I.D. x 16"-0" lomg horirzomtal tamk
' wvith disghed heads.
Operirgs: Top: Ome 3'-0" mamhole cemtrally located

and containing three openings; ome
. for the imstallatiom of the sump pump,
: ore for the pump diecharge and ome for
the Protectosesl counmection amnd vesnt
1ine.

Four steam coil mozzles ar¢ im the
vertical side of the 3 mamhole mozzles.

Oue 2'-0" manhole cemtered 6'-0" from the
niddle of the tamk with the cower drilled
for the {mestallatiom of the "Varec" gage
for messuring the level im the tamk.

Three 3" glip om weldimg flamges are

provided 1'-0" ‘apart 4'-6" from the

middle of the tamk. The outsf{de mozzle

is for £illimg the tamk, the cemter for a
(‘ vemt (which 1g mnow sealed), and the imside

oge for the thermowell commection.

Bottomw: A 2% plugged pipe couplinrg draism {s pro-
vided {r the pump well. .

Haxuflctgrer:v Chattamooge B. & T. Company (tamk)
Crane (stemm coils)
Capacity: ' 6,000 gal. ea. - tamk, tested for 25 paig
: Haterial ef
o Comngtruction: 3/8™ steel plate
Ingulationm: The emtire tamk {¢ covered by a 2" blamket

- : imgulatiom, followed by a ¥" layer -of Bagle 66,
and a X" Imguleeal, and with a metal jacket
protective sheeting.

Stesmm Coils: . Twa 2% ({iros pipe sfze) extra heavy saamless
steel pipe coils approximately 64' amd S56'
Jong are provided inm the bottom of the tamk
with inletg amd outlets through the side of
the ceater mozgzle for the sump pwmp. EKach
coil consists of four hairpim turme 6'-0"
, loag, 4™ pitch amd imstalled flat. The two
: (T ineide coils for the "Varec™ gage emd of the
tank gre 2' ghort to clear the gage.

DSW 462509
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Item 119 Coutinaed:

" Location: Located im a reinforced comcrete pit, &'-6"

deep, with 8 3'-6" wall befveen tamks with

v ; a draim cvmder the wall which cam be closed
off with & stopper from ef{ther side.

The pit is located esast of the diphemyl building
and has a high brick well ghield to protect
the tamks agaimst fire from the buildimg.

Auxiliary ‘

Equipment: The H.W. cormer of the pit contaimg 2 sump
pump nasuslly comtrolled. The pump {2 'a Taber
Ho. 2 - Fig. B-148 sump pump with ¥ HP, 1750
RPY motor.
The pit also comtaing & 1500 gal. catch tamk for
benzol.
The pit 1{g surroumded by a hamrdrail amrd provided
with hamdrailisg and welkways over the tanks.

g References: Drawings Momsanto
3 ‘ ———
' Layout of Crude Jipbemyl Catch Tamks 9C-8193

Layout of Pit and Foundatioms 9C-8196

N i Crude Diphemyl Catch Tank Pit-Details 9C-8197
6000 Gal. Catch Taak . 9c-8192
Pit Hamdrafl 9C-8197
Platform (Sheet 1) 9C-8198
Piping 9C-8194
Halkway amnd Stairs (Platform Sh.2) 9Cc-8199
Bill of Material ] . 9BM-S4

DSW 462519

WATER_PCB-SD0000046106



Pt

32.

August 1957

still Chargimg Pumps.(2-Requirad)

Fu:ctionf
Operatios:
HMaterials

Hamdled:

Comtrols:

Services:
Size & T&pe:
Hanuga;turer:
Capacity:
Materials of
Construction:
Drive:
Location:

Referemce:

To deliver the crude diphemyl from the
catch tamks to the still.

Periodically operated whemever the catch
tank becomes almost filled.
Crude dipheayl ~ lf.gr. approx. 1.041

Controlled manually by a motor startimg’
switch.

Approximately 20 EWH per day (max.)

Vertical submerged type sump pump.

Taber Pump Company

100 GPM vs. 50' TpdH

S BEP, 1750 RPM, 3 phase, 66 cycle, 220/440 v.
vertical explosion proof motor with rimg base.
Direct commected with flexible coupling.

Installed on crude diphenyl catch tamk.

" Bill of Material 9BM-54

pSW 462511
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Anguet 1957

Ttem 121: Hi-Boiler Collectimg Tamk (1-Requirad)

Function:

Operation:

Materials
Handled:

Services:

Size & Type:

Openings:

Stesm Cail:

Capacify:

Haterialas of
Counsgtruction:

Hote:

Referemce:

Ta provide & receiviamg ard cooling tamk for
the d{stilled hi-boiler.

At the completiom of the crude diphemyl distilla-
tiom, the hi-boiler formizg the residue im the
still is pumped by the still circulatimg pump

to the hi-boilar collectirg tamk.

The hi-bofler is sllowed to cool srd at imtervals
reheated ard poured {mto drums for comveyimg to
the crude Samtowax storage area. Also, the
hi-boiler may be pumped to the Santowax plant

for use, dependinmg upom requirememrts.

Hi-boiler cowsiating mafuly of terphemyl.
Stesm to stesm ooil whem meeded.

S'-6™ I.D. x 5'-6" high vert{cal tamk with
flat top amd dished bottom.

4" {mlet .

4" vemt

4" gaging hatch
22" mamhole

2" bottom outlet

1%" dismeter seamless pipe coil approximately
80' lomg. ,

1000 gal.

1/4" gtael plate

Cre tamk {8 mov commected to service both
etills.

Drawings Monganto
"Hi{-Boiler Tamk 9C-7876

psW 4825
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August 1957
Item 1227 High Bo{ler Pump (1-Required)
Functiom: To deliver hi-boiler from the hi{-bofler tank
to the Saatowax storage tamk or the Samtowax
still . pot.
Operatiom: - Periodically
Katerials
Herdled: H{-Boiler
Comtrols: Manually operated by motor startimg switch.
Services: A megligible amount of power comsymptiom per day.
Size & Type: Sump pump
Mamufacturer: Taber Pump Company
Hetor: 7% HP, 1735 rpm, 3 phase, 60 cycle, 220/440 v.
Gemaral Electric verticel motor .
Drive: Direct courected with flexible coupling.
Locatioun: _Kguxted on hi-boiler collectiag tank.
DSW 462513
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Item 123: Distilled Beazol Collectimg Tamk (1 Required)
Fumctiom: To provide s catch tamk for the beamzol fractiom
’ i distilled from the crude diphemyl.
Operatien: The firet fractiom distilled over from the

crude diphemyl comes over at 80°C. and {s Tum
by gravity {mto the bemzol tamk,

The besnzol {e mot rum back directly to the feed
tark because of the possibility of makimg a
mistake and gllovimg some of tha heads to rum
back with the beuzol. Therefore, it is mecessary
to check the color of the beszol for clearmess
before it {& periodically pumped back to the
barzol feed tamk.

Haterialsg
Hamdled: Benrol distilled from the crude diphexyl.
Services: Stesm to stemm coil.
Size & Type: 7'-0" I.D. x 4'-5" high verticel tamk with
dished heads.
Opeuninga: ’ Top: 21%™ 1.D. manhole cemtrally located.
Three 2" gtamdard pipe couplinmgs.
Side: Four mozrlez fabricated as follows: '
One plece of 4" dia. etandard pipe x
34" lomg welded all around outside to
shall plate. Ome stamdard 3/4" pipe
couplimg (sesuless) welded to shell
plate emd hole cut. 3/4" pipe is com-
centric to 4" pipa. (KRozzles are
presently closed off).
Bottom: 2" pipe mipple cemtrally located
Manufacturer: John Hooter Boiler Works, St. Louis, Missauri
Capacity: - 1500 Gallome - Workimg preasure 3# gaa.

Givea Hydo. test @ 10+

pSW 462514
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Item 123 Comtinued:

Materials of -
Comgtruction: ¥ild steel plate - structural quality
A.S.T.M. Al0-34

Irsulation: The gides aand bottom are imsulated with 2%"
blaaket imsulatiom, X" Eagle "66" imsulation
~and covered with a 22 gage blamk {rom jacket.

Stesm Coil: The steam coil {8 & removable urit fabricated
to the manhole cover. The coil comsists of
8 turms @ 4" pitch amd is made from 1}"
seamless steel pipe. The overall lemgth of
the coll messured from the bottom of the cover
plate is 6'-4™. Coil by Crame.

Locatiom: ' Located im the crude dipheryl sump pit.
Referemce: Drtgrllgt : Momngasto

Details of Sump Tank 9C-8152

Detall of Coil 9C-7874

Bill of Material " 9BM-48

’ pSW 462515
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Fumction:

Operation:

Haterials
‘Hardlad:

Conrtrols:
Services:

Size & Type:

Mamufacturer:

Material of
Comstruction:

Motor:

Drive:

Location:

Refareaces:

Item 124; Dietilled Bemzol Returam Pump (1-Required)

To deliver the recovered bemzol from the
distilled bemzol collectimng tamk to the
bernzol feed tamk.

Periodic

Bemzol recovered fmm the crude diphesyl.
Manuzlly cqltrolled by motor startimg switch.
Estimated 2 KWH per day.

Pigure 3004, gize 2", gingle stage, end suctiom
cerntrifugal pump mounted om bedplate.

Could Pump Company

Stamdard except for staimless steel shaft.

3 HP, 1750 rpm, 220/440 v., 60 cycle, 3 phase,
enclosed fam cooled, class 1, grouwp D, type K,
General Electric imductioa motor. Frame 225.

Direct commectiom with flexible couplimg.

Located om comcrete foumdatiom im crude
diphemyl eump tamk pit.

Bill of Material 9BM~48

DSW 462514
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Item 125: Diphemyl Storage Tamks (2-Required)

Fumction:
Operation:

Klterilll
Yeadled:

Controls:

Sarvices:

S{ize & Type:

" Openings:

Steam Coils:

Manufacturer:

Capacity:

Materiala of
Cougtruction:

To store distilled dipheamyl prier to shippisg.

Coutinuous

Distilled diphenyl &t 21°c. mininum temp.

A thermometer well i{g provided for use {in
determiming the temperature of the dipheayl.

. Stesm for steam colls.

10'-6™ 0.D. x 37'-4" lomg horizomtal tank with
dighed hegdx.

Top: Steam cofl {mlet, 37 gch. 80 pipe mozzle
Measurieg port, 2" gch. 80 pipe w/cap.
Thermometer well, 37 gch. 80 pipe mozzle
Pump opemring, 1'-9%™ I.D. flamged nozzle
Diphemyl imlat, 2k"™ sch.80 pipe mozzle
Mgmhole snd relief opemimg, 2-0" I.D.

flauged mozzle
Vent, 3" sch. 80 pipe

Bottom: Steam coil outlet, 2™ gtesm coil
pipe welded
Draim, 3" flamged mozzle w/cover plate

-Bairpin type flat coll 36'-0" lomg with eight Tums

e of 2" sch, 80 scsmlesgs steel pipe spaced

at 6",

A pump well 18 provided surroumded by two turas
of k" copper tubimg with eeparate stesm con-
nections.

Rogers amd Wright, Imcorporated

25,000 gallomna.

Shell tested with 25§ hydrostatic presaure

378" gteel plate.

ow 46257
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Ttem 125 Comtimuned:

Imgulation: ) Tamk is imsulated with 1X" Ragle blamket
{maulation type 201 with Esgle 66 (E2)
applied at 2ll butt joimts of blamket Lmsula-
tiom where mecessary to fill up cracks.
Eatire surface is covered with 20 gage
galvauized irom jacket. All the joimts om
top half are made weter tight by solderimg.

Locatiou: Tamks are located 31'-6™ apart cestars azad
imstalied lergthwise in a NS directfom. The
center of the sagt tark ig 61'-2-3/8" esct of
the center lime of the diphenyl buildimg west
columm row. The tamks are 30'-0" gouth of
the wuriatic ac¢id gtorage tswks measured
from emd to end.

Eley&;iotaf ceaterlime of tamks 768' 4-~3/16"

grade 758-0"
top of dike 761'-0"

Referemces: Drawisgs Homganto

Location plam dipheayl gtorage 9¢c-9076

. tanks
Detuils storage tanks ’ 9¢-9057
Foumdation detsils 9C-9081
Diphenyl pipirg to zuxd from
tanksg 9C-9083
Procurement Record 9PR-87

DSW 462518
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Diphenyl Loading Pumps (2-Required)

Function:

Operation;

Materials
Handled:

Coutrols:
Services:

Size & Type:

Manufactarer:

Katerials of
Construction:

Motor:

Drive:
Location:

Reference:

To deliver diphenyl'from the dipheayl
sgorage.tankz to tank cars for shipping.

Periodic

Diséilled diphenyl

Hgnuilly operated yy motor stgrting switch.
Ea;@nxted 15 EWH per day (m*x.)

Figura'S 1790-No. 2-type F gump pump measuring
117-8-3/8" from bottom suction to underside

of cover plate.

Bumsey Pump Company

Iron

5 EP, 1750 tpm, General Electric vertical
motor.

Direct drive with flexible coupling.

Mounted on storage tanks (Item 125)

Drawings Honsanto
Pumps for storage tanks 9C~9088
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SERIES 200 -~ BIPHEKRYL URITS
Item 201: Benzol Vaporizer (1-Required per Unit)
Function: 1. To vaporfize the benzol feed to each

diphenyl umit.

2. To rzcover sensibls hoat from the exhaust
gases used in heating the preheater and
converter pots.

Operation: .Continuous. The benzol makes 2 single pass
through the vaporizer, flowing countercurrent
to the hot flue gas.

Materials
Handled: Benzol - Rate: 1700#/hr.
170 GFPH
Temperature-In: 30°C. approx. inm feed tanks
0ut:2009C. approx.
Presgsare: Out: 100 psgig approx.
Exhause gas - Rate: Flue gas 1250#/hr. approx.
Excess air 2204#/hr.
Temperature-In: 780°C.
Out: 400°C.
Approximsatae
Heat Balance: Benzol:

1. Hesting liquid to B.P.

1700 (136-30)(1.8)(0.34) = -110,000 BTU/br.
2, Vaporizing benzol _
1700 (150) = 255,000
3. Saper-heating vapor )
1700 (200-136)(1.8)(0.39) = 8,000
“Total 373,000 BTU/hr.

Some of this heat load 1s absorbed by passing
the benzene through the gmall coil in the
column before it enters the vaporizer. No
temperature data are available to determine
the exact load on the vaporizer coil.

psw 462520
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Item 201 Continued:

Countrols: _Rormally mo controls are needed. However, it i
neceggary to avold overheating the vaporizer
vhen benzol ig not being fed during start-ups
and sghut-downs. .

To prevent overheating during start-ups, the
exhaust gas 18 diverted from the vapotizer by
exhgusting through a apecfal by-pass ste=ck,

During shut-dcwns, cool alr is vented into
the erxhaust stack to cool the vaporizer.

The benzol feed outlet temperatura, the ex-
haugt gas inlet tempsrature, and the exhaust
gas outlet temperature are recorded on the
12 point temperature recorded. ’

Services: Rone required.

Size & Type: The housing for the vaporizer coil iz described
separately (Itea 209).

The coils are all essentially the game {n
regards to purpose but the details of com-
struction vary as follows:

Summary of Vaporizer Design

Outgide No. Ro. Dia. Dia.

Unitsg Area, Fr.2 Coilsa Turnsg Pipe Coil Pitch Length
2,3 . 123 Single 36 1% "xH 2'6" 2k '90'
4,5 186 Single 338 2 "xH 26" 3 95°¢
6,7,8,10 180 Single 37 2 "xH 2'6" an 92.5"

' 39 2 "xH 1'11%" an 78
9 180 fingle 37 2 "xH 2'6" i 92.5"
11,12,13 240 Single 52 2 "xH 2'6" 3" 130"

Nos. 6,7,8,9, and 10 units originally had a
double coil but the inner coil burned out and
{8 disconnected.

Manufacturer: Crane Company

DSW 462571
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(“ Item 201 Continued:

Hntﬁriala of
Constructions Extra heavy standard steel pipe

Location: The vaporizer coll iz located {n a vertfcal
stack lined with insulating refractory brick
and containing a stainlese steel imner shell
degigned to give & max{mum exhaust gas velocity
over the pipe coil. .

Referencas: Drawings Honganto

" Vaporizer Agsembly, Unfts 11, 12, 13 9C-9026

Vaporizer for No. 1 Umit 9C-6841

Vaporizer for No. 4 OUmit 9C-7840

Vaporizer for Units 6,7,8,9,1Q 9C-8150
462522
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Item 202: Heat Exchanger (l-Required) Iustzlled on Units 4 & S Only

Comment

Function:

Operation:

Materials
Handled:

Heat Balance:

The uge of a heat exchanger on units & and 5
deviated from the prevailing desfign. The hezt
exchenger replaces the prehester and counserves
fuel by recovering semgible heat from the
converter vapors.

1. To further super-heat the benzol vapor
from the vaporizer.

2. To recover some of the heat from the
vapors leaving the converter.

Countinuous. The converter vapors make & si{ngle
pass through the tubes, countercurrent to the
benzol vapor making a single pass through seg-
mental baffleg on the ghell gide.

(The conditions stated were tasken from Phosphate
Divigion Engineering Report Ro. 117. Actually,
the units may be operated up to a 240 gal./hr.
Benzene Feed Rate.)

Shell fluid: Benzol vapor - 1200#/hr.

Tube fluid: Converter wapors - 1200#/hr.
(benzol vapor) :
(diphenyl wvapor)
(hi~boiler vapor)
(hydrogen gas)

Shell fluid temperatura: Im -  1609C.

Out - 5259C,

720%.

Tube fluid temperature: In
4059%.

Out

LMTD: 220%,
Duty: 405,000 BTU/hr.

Heat transfer coefficients (outside surface)

Tube film: 11 BTU/br.sq.ft.°F.
Tube gcale: 400 n
Tube wall: 3300 "
Shell film: 28 "
n

Shell scale: S0Q

DSW 462523
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Itea 202 Continced:

Heat Balance Contd: Ovarall U-theo! 7.56
Overall U: S.44

Total effective surface: 188 fe.2 -
10'-0" eff. length ’

Fote: Source of shove data {s report by
D. A. Rober on Design of No. 4 Unit.

Type: : Vertical packed expansion joint, removable
tube buandle. ' .

Size: : Single section with 16™ 0.D. shell, with
seventy~two (72) 1" 0.D. #12 BWG tubes at 1%
square pitch, and with twenty-ome (21) 3/16"
thick tranaverse baffles spaced at 5" centers.

Nozzles: Shell Nozzles -~ inlet: 3" T&G Series 30
outlet: 3" T&G Series 30

Tube Nozzles - Lﬁlct: 4" T&G Serieg 30
outlet: 4" T&G Series 30

Hanufacturar: Struthers-WHells
Design: Operating pressures - tubeg: 5S¢ ga.
Shell: 454 ga.
Max., Workipmg Preg. - tubes: SOf ga.

Shell: 50# ga.

Max. Temperatures - tubes: 1400°9F.
Shell: 10009F.

Materiale of

Construction: Shell: Steel
Tubes: -6 chr. 0.5 nmo.
Baffles: Steel
Insulation: The exchanger ig fnsulated with 3" of Fagle #88
rock wool, with bolted flanges expoged.
References: Drawing 95C-2577
B{11l of Katerial 9BH-29
9BM-35
DSW 462524
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Item 203: Preheater (1-Required) #4 and 5 Only

Fuaction: To further super-heat the benzol vapor coming
: " from the hest exchangar to the resctiom
temperature unecessary for pyrolysis.

' Operation: Contimuous. The benzol vapor passes through a
distributor pipe with tha end emerszed im molten
lead in the preheater pot., The vapor bubbles ap
through the molten lead and {s discharged
through & googeneck pipe to the comverter. The
pot ig¢ suspended in - a firebrick setting and the
temperature of the lead maintained by burning
paturel gas {a burners éxtending through the
firabrick., 1In addition, the hot flue gases from
the converter are used to heat thig preheater.

Materials
Handled: (The éonéitions stated were taken from Phosphate
Engineering Report No. 117. Actually, these
wnits may be operatad up to a 240 gal./hr.
benzene feed rate.)
Beozal Vapor - 1200¢#/hr.
Heat Balance: Benzol vapor temperatura: In: 525°C.
) . Out:  675°C.
Flue gag temperature: In: 1800°%.
Out: 1150°C.
IMTD: 850°c.
Duty: 174,000 BTU /br.
Oversll U; 7.0 BTU/hr., ft.2, ©F.
Total effactive surface: 35 ft.2
Contrels: Teaperature of lead recorded on 12 point recorder.
Services: Hatural gse, epproximately 350f CFH.

Make-up lead has to be added perlodically.

OSW 462505
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(’ Item 203 Continued:

Size & Typs:

Manufacturer:
Capacity:

Materials of
Congtruction:

Referances:

Commenty:

47. -

24" 0.D x 72" lomg dished bottom pot filled
with 37" to 42" of molten lead and suspended

in a firebrick setting.

The dis

tributor pipe

i1 a atraight 4" 0.D. x 3" I.D. tube located
in the center of the pot, A sma
the vapor outlet to prevenmt lead being splashed
directly into the outlet pipe.
fe 4™ XH pipe. The top of the pot fg welded
carbon stesl plate amd is bolted to the pot.

Blaw-Knox Coumpany

11 baffle covers

The outlet pipe

100 1be. of lead adds 1" to the level of the

lead in the pot.

Type 309 stainless gteel plate 5/8" thick.

Drawings

95C-2852
98C-2575

Monegsauto

The firebrick getting conelst e¢f one unit for
both the prehester and the comverter partitioned
by a firebrick wall with an opening left for

the flue gas to pzsg from the converter gide to

the prehester gide.

OSW 462526
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Item 204: Ho. 1 Preheater (1-Required per Unit) All Units Except # and #5

Fuanction: To further super-heat the beuzol vapor from
the vaporizer to & mid-point temperature
between the vaporirzer temperature and the re-
action temperature.

Operation: Continuous. The bemzol vapor passes through a
distributor pipe with the eand emersed in molten
lerd i{n the preheater pot. The vapor bubbles
up through the molten lead and is discharged
through a goosemeck pipe to the No. 2 pre-
heater. The pot {8 suspended im a firebrick
setting snd the temperature of the lead main-
tained by burniag natural gas in burners ex-
tending through the firebrick. In edditionm,
the hot flue gases from the converter and the
Ro. 2 preheater are uged for heating the No. 'l

prehester.
Materials
Hendled: (The comditions gtated were taken from Phos-
Phata Bngineering Report No. 117. Actusally,
these unitg are operated at benzene feed rates
greater than 1200#/hr.)
Benzal vapor - rate: ' 1200#/hr.
Temperature: Inm: 140°.
out:  425°c.
Controls: Temperature of lead recorded on 12 point
temperatura recorder.
Services: Natural gas:
Mske-up lesd added periodically.
Type & Size: . Tdentical to Item 203.
Comments: The firebrick setting consists of one unit for

Items 210, 211, and 212, partitioned by a
firebrick wall wth an opening laft for the
flde gases to pass from the No. 1 preheater
and comverter to the Ro. 2 preheater.

WATER_PCB-SDOOOOO461 23
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item 205: No. 2 Prehester (1-Required per Unit) All Units Except # aand #5

Function: To guper-heat the benzol vapor from the Ro. 1
: preheater ocutlet temperature to the resction
temperature for conversion.

Operation: Continuous. The benzol vapor from FNo, 1
preheater pasees through a distributor pipe
with the end emerged Iin moltenm lead {n the pre-
heater pot. The vapor bubbles up through the
molten lead and {s discharged through a jumper
pipe to the counverter. The pot is suspended
in a firebrick setting and the temperature of
the lead mafntained by burming fuel gas in
burnars extending through the firebrick. 1Im
addition, the hot flue gasges from the converter
are ased for heating the No. 2 prehester.

Materials i
Handled: (The conditions stated were tgkem from Phos-
. pbate Div. Engineering Report Ho. 1ll7.
‘(" Acturlly, these units are operated at benzene
- feed rates greater than 1200#/hr.)
Benzol vapor - rate:  1200#/hr.
Temperature: In: 425°C.
Qut: 700°cC.
Controls: Temperature of lead recorded on 12 point
recorder.
Services: Hatural gas
Make-up lead added periodically.
Type & Siee: Identical to Item 203.
Comsenta: The firebrick setting consists of cne unit

for Items 204, 205, and 206 partitiomed by

a firebrick wdll with en opening left for the
flue gasas to pags from the Ro. 1 preheater
and converter to. the Ho. 2 preheater.

DSW 462525
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Ttesm 206: Converter (1-Required par Uait)

- Function: To maintain the benzol vapor at the reaction
temperature for & short sojourm time sufficient
for about 20%L couversion to diphenyl.

Operation: Continuous. The benzol vapor passes through a
distributor pipe with the end emersed iam moltenm
lead {n the converter pst. The vapsr bubbles
up through the molten lead and {3 discharged
through & pipe to the lead trap. The pot is
sugpended in a firebrick setting by burming
natural gas {m burners extendimg through the
firebrick. The exhaust flue gas passes through
an opening in the firebrick partition to the
chamber gurrounding the No. 2 preheater.

Haterials c
Handled: (The coadit{ons stated were takem from Phos-

phate Div. Engineering Report Ne. 117.
Actually, these units are operated at benzene
feed rates greater than 1200£#/hr.)

Material In: benzol vapor - rate: 1200f/hr.
Temperature: 7000cC.

Material Out: benzol vapor 9744 /hr.
diphenyl 181#/hr,
Hi-boiler - &2¢f /hr.
hydrogen - 3¢/hr.
di{phenyl - 43444 /day

Temperaturs: 750-8109C.

1

]

Contrela: The temperature of the lead im the pot must be
mnaintained exactly &t 750-8109C. This {s done
by a temperature recorder. comtroller comtrol-
l{ng the gas burners.

Size & Type: Identicel to Item 203 on all uaite except
Uaits Nog. 4 and 11.

The converts on Units 4 and 11 have a standerd
vertical pot sectiom welded to the top of the
standard pot to provide additional sojourn
time.

An extemsive report has been prepared om the materfale of conetructiomn of the
converter pot. See Research Report #2211, Interim Report on Alloy Testing and
Biphenyl Pot Corrosion. Comstructive criticism i{s presented which may be of
value ir future comstruction. :

DSW 462529
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Item 207: Burners (18-Required om Umits 2,3)
(14 Required oa Unites 4,5)
(19 Required onm Units 6,7,8,9,10)
(24 Required ow Umite 11,12,13)
Fuunction: To prdyide for the combustion of natural

§as in tha firebrick setting housing the lead
pota (Items 203, 204, 205, and 206).

Operatiom: Continuous, Nozzles operate with 1# to 1-1/8%
back pressure with 15¢ gae on the burmer,

Materials '
Handled: (The condi{tioms stated were taken from

Phosphate Div. Engineering Report Ko. 117.
Actually, the burners are presently operated
a2t approximately 25 psig. The actusl quantity
of gas being burned ie mot known.) _

Ratural gas with about 1SL excess afr. (Ap- -

proximately 2000 CFH @ 25°C. and 760 ma of gas

18 required for each umit.)

Coutrols: The burmers servicing the converter pot are
automatically regulated by a gingle point
temperature recorder and controller activated
by the temperature of the moltem lead {im the
comverter pot. The gas flow {s also auto-
watically cut down vwhea the bemzol flow 18 cut
down (Units 11, 12, and 13 ouly).

The burners servicing the preheater are manually
regulated by the eperator to maiataim the
moltem lead withim the desired temperature
rasge. The temperatures are recorded on a 12
point temperature recorder.

Pressure gages are provided for imdicating
the gas preseure.

Type: Surfacae Combustiom tumnel burmers with high
preseure imspirators.

Size: #1333 tunnel burners, 1li" noztle
#1333 TN alloy tunnel retainers
$£224-B, type 1, burner adapter castinmgs
#N-54 bigh pressure inspirator sets
#405 lighting hole assemblies

OSW 452530_
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( - Itea 207 Coutinued:
Masufacturer: Surface Combugtioesn, Ioleda, Ohio
. Cxp;city: 2850 CFH when burning natural gas at 20 peig
Materiels of
Construction: Standard
X;sfarence: Bi1l of Haterisl o3M-87

DSW 462531
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Item 208: Start-up By-Pass Stack (l-Required per Umit)
i\?.

Functien: To provide & means of by-passimg the hot
flue gases around the cold vaporizer prior
to beginning the benzol feed.

Oparatiom: Uaed only daoring start-up periods.
Hatarigls
Handled: Hot flue gases frow the preheater and com-

vartar ualta.

Controls: The flue gases are diverted from the exhaust
stack to the start-up by-pass astack by
mesang of & butterfly type valve.

Size & Type: The stack {s comstructed in two gections, a
lower stack 2md an upper stack.

The lower stack {g 2'-6" I.D. x 11'-0" high
end hag gn adjustsble damper over the top.
It ig welded vertically to the horiczontal
header between the comverter umits and the
exhaust stack (Item 209). A butterfly
type valve iz installed im the horfizomtal
header between the by-pass stack and the
exhaust stack.

The ﬁppar stack fg 2'-0" I.D, x 29'-6" high
with a §'-0" I.D. x 2'-6" high funnel &t the
lover end over the lower atack. .

Mgnufecturer: Southern Car & Mamufecturiag Co,, Birmingham, Ala.
Materials of

Construction: The lower stack ig 1/4™ gteel plate amnd the
upper stack 3/16™ gteel plate.

Location: The stack {s {nstalled vertically with its
center 4'-11" from the center of the final
preheater.

Refarenca: . . Drawing Momganta
Detail of Stack 9C~-7845

DSW 46253,
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Ltem 209: Exhaust Stack (1-Required per Umit)

Function: 1. To provide & means for exhgusting the
: flue gas from the preheaters snd com-
verter to the atmosphere.

2. To provide a means for passing ths gas
around vaporizer caoilg for heat recovery.

Operation: Continuous except during start-up periods.
Materiale- .
Handled: Exhaust flue gages from the preheaters and
converter.
Contrels: A door is provided at the bottom of the stack

for venting in air to cool the vaporizer
coil when shutting down the diphemyl wunit.

Size & Type: Vertical gtack lined with insulating refractory
and containing & stainless steel imner shell,
designed to give & maximum gas velocity over
the vaporizer coils. The housing for the
vaporicer {8 split and hinged for access to

the coil..
Manufacturer: Outer Shell: Snyder Tank Coupany
Birmingham, Alabama
Inner Shell: Decatur Iron & Steel Coampeny
Decatur, Alsbama
Upper Stack: Southern Car & Mfg. Company

Birmingham, Alsbema

Materisls of . v
Construction: All mild steel with the exception of the
{nner shell which is Type 304 stainless.

Iasulation: The horizontal gas headar between the exhaust
: stack and the couverter shell {s lined with
4%" of firebrick and the vertical veporizer
ehell with 4" of Carey Hi-temperature #19
cement.

Locationt . The ceater of the stack is 9'-1" frowm the
center of the final preheater.

WATER_PCB-SD0000046 129



Item 209 Continuaed:

References: Drawings Monganto
Detail of Stack 9C-7845
Details of Vaporizer :
Shell 9C-9025

The horizontal gee header between the exhausgt
stack and tha converter shell {s lined with
4k" of firebrick and the vertical vaporizer
shell with 4" of Carey-Hi-temperature #19

cement,

Innnlatiog:

DSW 462534
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Item 210: Lead Trap (l-Required per Unit)

Punction: To trap eatrained lead coming over with the
benzol vapor from the counvertear.

Operation: Continuous. The trap 1s periodically cleaned
out whem mecessary while the unit {s shut down.

Materials .
Handled: . Benzol and reactiom products from the coanverter.

N

.o : Eatrained lead.

Size & Typa: Kew Desigm

24" dia. weldad steel pipe 3'-1%" long. Outlet
is & 3" Crane #1545 flg. to & 8" x 3" E.X.
reducer with an 8" 309 S.S. mozzle exteading
1'=4" {nto trap. Ialet 1g 2 3" E.X. W.S. pipe,
openiag tangentisl to the trap end 9-9/16"

down from top.

01d Design

24" dia. W.S. plpe vith 3" E.X. nipple on top
for outlet with 3" Crane #1545 flange. 1Inlet
£8 3" E.X. pipe openimg tangential to trap 9"
down from top - 3" Crame £1545 flanga.

Manufacturer: Callshsn Grimding & Machine Company
Anmnigton, Alabams

Haterials of

Construction: NHew Design: 5/8" gides, %" bottom
3/8" top :
309 8.5. outlet cylimder

01d Denigg: 3/8" side, %" bottom

3747 top
References: Drawings Monganto
Lead Trap Details 9C-8143-4

DSW 462535
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Ttem 211: Fractionmatimg Columm (l-Required per Umit)

Functiom: 1. To function ms 2 coolimg colimm to condense
" the vapors from the comverter.

2. To utilire the heat in the vapors from the
‘comverter to effect a partial separatiom
of the benzol from the converted products.

Operstioms Contf{auoueg, The benzel fractionating column 1s a
12 plate bubble cap rectifying section with the
feed im om the bottom plate ag super-heated
vaper. The liquid crude Jdiphenyl containing
hi-boiler and liquid benzol is discharged from
the bottom erd bemzeol vapor and hydrogem from
the top. The reflux {s returned to the top
plate. The columm {g operated with the top
temperature below 100°C,

Hateriala
Hemdled: - (The conditioms stated were taken.from Phos-
phate Div., Engineering Report No. 117.
Actually, these columns are oparated at rates
greater tham 1200£#/hr.)
In: .Benzol wvapor 974
Diphenyl vapor 181
Hi-boiler vapor 42
Hydrogea gas ) 3
1200#/bx.
Qut:
Bottom - Liquid berzol - 14#/hr.
Liquid diphemnyl 1381
Liquid Hi-boiler 42
Tep - Bemzol vapor . 960
Hydrogen gas 3
1200#/hr.
Controls: . The temperature of the top of the column and

the sump are recorded on the 12 poimt tempera-
ture recorder.

The columu is controlled by the operation of:
the condenser amd eplit flow box.

DSW 462536
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Item 211 Continued:

Sire & Type: 12 plate bubble cap rectifying columm,
3'-0" dia. with 12" tray spacimg. (Units
4,5 column 1g 2'-6" dia.)

Plate spacimg 12 {xm.

Ho. of plates 12

o, of bubble caps per plate 28

Cap dismeter .

Slot ares/cap. ) 3.43 {n.2
Total slot area/plate 0.666 gq.ft.

Riser pipe - 2" 0.D. x 10 BWG
Biser pipe area/riser - 2.35 in.Z
Total Riser Area - 0.45 sq. ft.

Liquid depth on plates 1.5

Liquid height above slota 0.5"

Tower haight . 18!
Manufacturer: Rooter Boiler Rorks; St. Loufs, M{ssouri

(11, 12, 13)
. Leaader Irom Works (6, 7, 8, 9, 10)

Materials of ) .
Construction: A.S.T.K. specification A-283-46T Grace C

(4-10) zteel.

Referencea: Dravimgs Monsganto
Fract{onat{mg column (Uait Mo, 2) 9Cc-~5582

Fractionatimg columa (Unit NHo. 3) 9s5C-727%

Fractionatiag column (Uaits Ko. 6 .
thru Ro. 12) 9C-8131

DSW 462537
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Item 212:  Benzol Condenser (1-Required per Umit)

Function: 1. To partially condense the bemzol vapor
from the top of the columm,

2. Ta control the top temperature of the
column at 100°C. by sub-cooling the com-
denged benzol which {8 refluxed to the

column.
Operation: Continuous.
Materials
Handled: (The conditiong stated were taken froam Phos-
phate Div. Engineering Report No. 117.
JActuelly, this equipment is operated at higher
rates than those stated.)
Shell fluid ~ benzol wvepor: .2900#/hr.
(Usual rate under favorable
‘ conditions)
NS . Tube fluid - water: Usually operated at max.

available pressure.

DSW 462538
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Item 212 Continued:

Heat Balaace: The coadenser duty for all the umits ghould
be substantially the same and ghould consist
approxi{mately of the smoumt of super-heat in
the vapors from the converter less the amount
of heat loss from the sarface of the fractfona-
ting column.

Thig daty has been calemlatad to be about
625,000 BTU/hr. averages bazsed omn a study as
reportad in a memo to Mr. J. F, Reeves, 5/25/48°
written by Mr. G. W. Jordasa,

Comtrols: The present system of comtrol is to rum the
condenser with the water valve wide open and
the gplit flow box adjusted to maintzin the
top of the columm at 100°C.

The temperature of the cooling water and the
eff{ciency of the condenser therefore deter-
mine the rate of benzol flow through the shell
aad the cooling water outlet temperature.

Thie eystem of comtrolling has the advantage
of simplicity but does mot provide the most
effective use of the condenser and cooling

- vater,
Sire & Type: Summary
Units 3 2,5 4,6,8,9 11,13 7,10,12
Type Vertfcel Horizountal Horizoantal Vertfical Vertical
EfEf. Surface 70 113 162 90 207
Shell Dia. 14" 20" 14" 10-3/4"
Ko. Tubes 132 139 : ' 88
Tube Dia. (0.D.) bR 5/8" 3/4"
Pitch " triangle 13/16"sq. -
Taube Length ' 2n 97-72/8" -
Manufacturer: Andale Callaban Callshan Andale Struthers
: Hells
DSW 462539
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Item 212 Comtinued:

61.

Units 3 2,5 4,6,8,9 11,13 7,10,12
Capacity:
Oper. Pres.
= Tghes 75¢ ga. 15¢ ga. -
~ Shell 1# ga. 1004 ga. -
Max.¥Wk.Preass.: : )
- Tubes 75¢ ga. 150# ga. 1504 ga.
~ Shell 75¢ ga. 1504 ga.  150# ga.
Max . Temp. :
- Tubes 1303?. -
- shell 176 °F. 500°F .
Hatarisls of
Construction:
Shell . étael Steel Steel Steel Steel
Tubes #10 BWG #12 BWG #12 BWG #10 BWG #16 BWG
References: Drawings Honganto
Condenaer Details, Sheet 1 ' 9¢-8157
Condenser Detzfils, Sheet 2
(4,6,8,9) 9¢-8158

Andale Condemser
#13 X-A-36 '
type 206X

Struthers-Wells

Type R Group 3
Sire 10 12

¢

Foreign

Sketch #1261
Dwg. #5845

OSW 462549
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Item 212 Contirued:

The operating counditioms of thess comdensers aftar physical
clesning im 1956 vere as follows:

Bengene .
Feed : Benzene Approximate
Vait Rate % Raflux . Oversll
"Yo. gal./hr, Reflux Temp. Water, GPY Coefficient U.
- (01d dets from Rpt.117) (0ld data frem
RBeport Ho.117)
2 175 70% 78%. 80 90
3 165 7_5 34 35 170
& 245 60 66 95 65
S 245 - 40 41 80 . %0
6 230 75 40 95 €5
7 210 90 40 - -
8 220 7s 50 95 ] 65
GEH 220 70 73 95 65
10 245 60 28 - -
11 330 48 24% 75 250
12 250 75 42 - . -
13 180 - 8% &2 .75 250

* vith colwmn coil

%% Ha. 9 condensar {8 moumted vertically

psw 462541
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Ttem 213: Split Flow Box (l-Required per Unit)

Functiom: To comtrol the smount of 1iquid bemzol returned
to the columm as reflux.

Operatiomn: Continvous. Ratio adjusted ae necessary to
mafutain the top of the fractionating columm

below 100°C.

Materials :
Handled: Liquid benzol.

Controls: Mechanically imdicated ratfo adjusted
: wanually by operator to maimtain temperature
of top of fract{omating colusn below 1007¢C.

Temperature of runback indicated by thermo-
meter well,

Sight glesses provided {n reflux and runback
I{nes for checking flow.

Sirza & Type: The split flow boxes for Unitg 2 thru 5 are
identical to the biphenyl stf{ll aplit flow
boxes. i

Units 11 - 13 are provided with etandard manu-
factured rotgweirs, figure 192-special, size

10 with ome 2" horizomtal imlet counmection.

and two 2" vertical outlet comnactions. Umits
6 - 10 are slightly digeim{lar.

Mamufacturex; Units 6~13 furmished by Flascher & Porter
Company, Hatboro, Femnaylvamia

Capacity: . Outlets Capacities: Forward: Mim. 100 GPH
Horm. 150 GPH
Max. 250 GPH

Reflux: Mian. 200 GFH

Norm. 420 GFH
Max. 750 GPH

Materiale of
Congtruction: Caet irom fittings, stainless steel weir
tubes and geare, and steel ghelle.

DSW 462542
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Item 213 Comtinuad:

Locatiom: | Located msar top of columr om comdenser
platform.

Referencas: Drawings V Honganto
Layout Rotaweir & Condenser 9C-9055
Split Flew Bux Details 9C-7836

" Piping at Rotauwsir & Comderser 9C-8163
Piping at Rotaveir & Comdemser
Datails 9C-8164

Foreign

13™ Rotaweir with metal shell §-6727
Rotaweir 6-11591
Botawaeir . §-4228

DSW 462543
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Item 214: Carbom Trap (l-Required pex Uait)

Function: Te trap any carbom amd gludge {m Chﬂ‘lumé
product from the fractiomating column.

Operation: Comtizuous. The cruds dipheayl {8 decanted
through a gide outlet iz the trap and the
carbon and sludge ssttled to the bottom from
where {t {s drainmed periodically when macessary.

Size & Type: A steel tamk 18" 0.D. x 3'-1-3/4™ long with
flat bottom and top.

Openimgs: Top: 6" dia. XE nipple with flange, inlet.
Side: 2" XH coupling, overflow.

Bottom: 2" XH coupling, draia.

¥anufacturer: Callshan Grimding & Machinme Company
Anniston, Alzbama

Katerials of
Conetruction: 3/4™ steal plate, top
1/2™ steel plate, hottom
18" 0.D. x 3/8" thick W.S. pipe, side wall

Location: Bolted ta bottom outlet of fractiomatinmg columnm.
References: Dravisgs Hongamto
Lead trap details $C-8145
oW 46254

WATER_PCB—SDOOOOO4614O



66.

August 1957

SERIRS 300 - BIFHENYL STILLS

Function:

Operation:

Materiale
Handled:

Controle:

Services:

Size & Type:

Openings;

Eauufacturar:
Capacity:

Materiale of
Comgtruction:

Ingdlation:

Item 301: Diphenyl Still (1-Required per Still)

To provide a reservoir for heating the
charge of crude dipheayl which {8 beimg
distilled. -

Batchwise - time required for distilling
ocne batch ia approximately 10 hours, depending
on operator.

Approximately 30,350 or 4,120 gal. of crude
diphenyl per batch.

A thermovell ig providad for recarding the
temperature of the crude 4iphemyl.

Stesm to steam coilg. (Biphenyl muset be in
liquid state before it cam be circulated
through atill heater.)

7'-0" 0.D. £ 14'~0" long horizomtal tenk
with dished heade. Par. U-63 ASME construc-
tion.

3" openimg for tharmowell

3" charging {alet

4" {mlet from heatimg cofil

10" vapor outlet

2" reflux imlat .

22% opeming for circulatimg pump
22" opening for stesm heatimg coil

B. D.ACole Meamufecturing Company

4300 gals., Tested for 50# presaure at 750°F.

1/2" steel plate
The still {e¢ imsulated with 4" of rock wool,

k" of Fagle 66 aad covered with a sheet
metal jacket.

DSW 462545
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Item 301 Comtimued:

Steam Coil:

Raeferenceg:

1-1/4" pipe cail
Drawings
Diphenyl Still

Diphenyl Still Body
Bill of Material

67.

Honsanto

9C-7873
95C-2526
9BM-55

DSW 462546
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Item 302: Crude Diphenyl Circulatiag Pump;ﬁl-Requirea per St{ll)

Funétion:

Operetion:

Materials
Handled:

Coatrols:

Services:

Size & Type:

. Mamnufacturer:

Capacity:

Motor:

To eycle the crude diphemyl through the
6t11] and the heating coll of the gas
fired heaatar.

Continuoug, durimg batch distilling operastiom.
The crude diphemyl is returamed to the still
from the heating coil and is recycled until
the dist{ll{ng operatiom ia completed.

Crude diphenyl

Comntrolled mamually by motor atartimg ewitch.
The rate of flow is mot camtrolled but al-
lowed to seek {ts maximom. :

Estimated 80 KWH per day (max.)

Hao. 1 8till: Special Ho. 2, figure 51790
vertical, all irom, Rumsey sw=p
pump with a 96" set length amd
provided with gpecial water
cooled stuffing boxes.

Ho. 2 Still: 3" {alet x 2%" outlet, CV-5S
vertical pump, figure 19,435
with cast irom water jackated
stuffing box where shaft passes
through cover plate, Discharge
pipe hae atuffing box mot water
jacketed. Pump is of Lfrom, 96"
long from bottom of cover plate
to ead of pump inlet with inster-
mediate cast {ron bearisngs im the
column. Shaft ig of steel.
Impeller of cast steel.

Ko. 1 Still: Rumsey Pump Coumpany
Ro. 2 St{ll: Taber Pump Company

Ho. 2 Still: 200 GPY vs. 70' TDH

No. 1 Still: S HP, 1750 RPM, 3 phase, 60 cycle,
220 v., varticsl explosion proof

Ho. 2 Still: 7% BP, 1750 RPH, 3 phase, 60 cycle,
220 v., vertical explosior proof
motor.

DSW 462547
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Item 302 Continued:
Drive:
Location:

Referance:

€9.

Direct comnected with flexible coupling.

Loceted on diphenmyl still.

Drawings

No. 1 Stil)l Pump F-2464

Ro. 2 Still Pump Taber - 901203

Bill of Materfal 9BM-55
DSW 462548
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Item 303: Gaa Fired Haster (1-Required psr’ still)

Functiom: To supply the heat required for distilling
the crude diphemyl.
Opcra‘tioi: Continuous during betch operation.
Materiale
Handled: Crude diphenyl - rate: 200 GPM approx.
Heat Duty: 400,000 BTO/hr. i the average met heat

available from the still heater for heatimg
and vapo;i;ing charge.

Controls: The combustion rate of the fuel gas is com-
trolled automatically so as to raise the
temperature of the liquid passing through
the coil approximately 20 to 25°C. (difference
betwveen inlet and outlet temperatures im

the coll).
( © Servicas: Hatural gas ~ estimated requirement iz
1,000 CFH @ 30°C. aad 760 am (avg.)

max. capscity approx. 3,200 CFH

Size & Type: 4'-0" 1.D. x 8'~3" high shell with em inner
) core and stack.

Mamufacturer: Chattamooga Boller Works

Materiala of : ' .

Coustruction: Steel outer shell, 304 S.S. immer ahell

"Heating Coail: The heating coil comsiste of 18 turme of 2"

W.I. pipe 1'-6" in dia., (approx. 53 eq.ft.
of ocutside heatimg surfaca).

Gag Burmers: The heater is fired with four Surface Com~
bustiorn #55 H.P. Imspirators with each
imgpirator supplying the mixture for two
£1345 tusmel burners. -

Ingulation: The steel shell {g limed vit>h 9% of B&W
#111 firebrick.
Location: Located at secomd floor lavel im the diphemyl
plant machime ghop immediately outside of
( the distilling rooms.

DSW 462549
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Jtem 303 Comtinued:

Referances:

Dravings

Dipbhenyl Still Heater Shell,
1 still

Diphenyl Still Heater Shell,
#2 still

Stack Cover & Heater Core

Stack

Heater Shell Base

Platforme & Supports

B{ill of Material

71.

 Konsanto

9C-6372

9c-8211
3c-8078
9C-7939
9C-~8230
9c-8217
9BM-55

DSW A62550
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Item 304: Still Columm (1-Required per Still)

Functionm: To separate the crude diphanyl imto benzol,
hi-boi{ler, heads and tails, snd diphemnyl.

Operation: Comtinuous during batch operatiom. The vapors'
from the st{ll enter the bottom of the
column, The lover boilimg fractiee passesr
aoverhead to the total condemser amd part re-
turned as reflux sbove the top plate. The
high boiling fractions are returned to the
still, :

The first jroduct from the columan is berzol,
with the top of the columa at 8o%%.

The second product cut is taken uatil the
crystallizing poimt of the distillate reaches
68.6°C.

The mext fraction, diphemyl, ig caollected
until the still pot temperature reaches:
340-3509C. and then the balance {s diverted
into the heads and tails tenmk.

The high boiler, remainiag im the still as
residue, {g pumped to the high boiler catch

tank.
Materials .
Handled: ) Crude diphemyl which is separated approxi-
mately iato the following fractiome:
Diphemyl 60.87%
High Boiler 14.01
Benrol 22.49
-Heads & Tafle 011 g.10
Materfal Lost 2.53
100.00%
S{ze & Typa: The still column is & 20 plate, bubble cap,

rectifying columa, 3'-0" I.D. x 25'-2" high,
The plates are gpaced 12" apart amd each
tray contaimg thirty-eix (36) 3" dia. pressed
steel bubble cape and two 4" dia. dowmapouts.

DSW 462551
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Item 304 Comtimuad:

Openiungs:

Manufacturer:

Materials of

Construction:

Imgulation:

Refererce:

73.

Each plate {s provided with twe 10" dia.
handholes {m the ghell. The vaporas from the
atill emter the columm below the bottom
plate through a 20™ dia. coubimation wman-
hole and vapor imlet. The lower boiling
products leave the top of the columm through
& 16" di{a. manhole which L{s reduced to a

6" dia. vapor pipe. BReflux enters through

a 3" mozzle above the top plate and the over-
flow from the bottoa tray is returned to the
gtill through & 3" lims.

Leader Iror Works Company

Steel

The column is insulated with 4" of rock wool,
k" of Bagle 66, and covered with a sheat gteel
jacket. ’

Dfrwingl Konsanto
Di{phenyl Still Column 9c-7870
BL11l of Materisl 9BM-~55
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Item 305: Diphanyl $ti11 Comdenser (1-Required per Still)

Fusction:

Operation:

Materials
Haadled:

Heat Duty:

Size & Type:

Hozzles:

Manufacturer:

Materials of
Conmgtruction:

Imngulation:

References:

To corderse the overhead vapors from the
8ti1ll coluvom. )

Comtinuoug duriag batch distilling operatiom.
The cooling water makes 8§ passes through the
tubeg and vapors comdensed outgide of the
tubes.

Tubes Shell

70 GPH City Water : 4080¢/hr. benzol,

Shell fluid temp. - Im: 176%°FP. Out: 176°F.
Tube fluid temp. - Im: 1309F. Out: 150°%.
LMTD: 349¢.

Duty: 690,000 ETU/hr.

Overzll heat tramsfer coefficient: 100

Tot &l effective surface: 200 £e.2

200 sq.ft. horizontel, floatimg head, re-
novable tube buadle condenser with 257 0.D,
ghell amd 152 tubes 1™ 0.D. coustructed of #12
BWG tubing and pitched 1%". The shell has
been erlarged to the gsme gize as the floating
head bommet and a special outlet added to
insure complete drainage of esch product from
the comdenmger.

Shall: Imlet 6%
Outlet 27
Tubeas: Inlet 3"
Outlet 3"

R. D. Cole Mamufacturimg Company

Steel

Sbell imsulated with 2" rock wool, %" of €4,
and covered vith l.sheet metal jacket.

Dravings 'Hoﬁltnto
Condengar 9C-7872
Bill of Material 9ElU-55

"OSW 462553
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Item 306: 6plit Flow Box (1-Required per $till)
Function: To comtrol the smount of condemsate re-
turaed to the colusn as reflux.
Oparatiom; Continuove durimg batch distillismg operatiom.

The comdemsed vapor from the condemser {z dis-
charged imte a basket imstalled imeide of 2
contaimer with the bottom partitioned fato 2
outlets. The bausket has holes drillaed =

the g{de eo that by rotatiag the basket the
discharge from the holeg may be diracted to
either gide of the bottom partitiom ia the
ghell,

The eplit flow box {s ueuslly operated on
a8 1:1 reflux ratid.

Hest {8 sapplied from a small heating coil
when the diphenyl fractiom is befng distilled.

Materials
Ezndled: All of the overhead products from the column

pass through the gplit flow box.

.Controla: The reflux ratio 1is comtrolled by & selector
laver sattimg the positfion of the basket in
ralatiom to the partitiom between the 2 out-
lets.

The control of the basket ig extended to the
st{ll oparating floor by means of & shaft
and gears so that the reflux ratio may be
changad durimg a distillation wvithout ascend-
irg to the comdenser platform. )

Services: Stesm for the heatimg coil.

Size & Type:”™ fhell casing: 18" 0.D. x 18" high gas tight
casing with dighed heads.
Baaket : 12" I.D. x 6" deep with & 9"
I.D. comcestric screem..parti-~
tion. The basket has 19
equally epaced k" dia. holes 7°
apart,

pSW 462554
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Item 306 Comtinued:

Openings: Two 2" X.H.H.S. pipe outlets in the bottom,
one for reflux amd the other for the product.
A 5/16" plate partitioms the reflux gide of
the shell casing from the product eide.

Ona 2" Z.5.4.S. pipe side inlet for the com-
densed vapors from the condenser.

Ore 2™ X.H.W.S. pipe side mozzle for vent
through flame arregtor aad coaservation vent.

Three 5-5/8" 1.D. sight mozzles uuiug Pyrex
glase., Two located om top amd one om the
side for obeervimg the flow from the basket.

Stuffing box sad gland 1-3/4" I.D. ceatrally
located om top for selector lever sheft.

Manufzcturer: Fischer and Portar Company

--( Capecity: 800 GPH mormal czpacity
1600 GPH maximum capacity

Materials of

Comstruction: The split flow box {8 made of steel except
bagket, ascreenm, and packinmg gland which are
wade of monel metal,

Gaskeats: Gaskets are #901 Carleck, rimg type, 1/16"
thick aad muat mot swell wheam handlimg hot
diphenyl or benzol.

Raferenceas: Draviags Homsanto
Split Flow Box Details 9C-7836

Bill of Material 9BM-55

OSW 462555
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Item 307: Head & Tails Catch Tank (1-Required per Still)

Punctiom: To provide a catch tank and storage for the
heade and taila distilled from the crude
diphenyl.

Operatien: After thz beseol fraction has been distilled
. off the crude diphemyl, the mext fractiom
digtilling between B0°, a hcld point of 68.6%C.
{g diverted to the heads and tails catch
tank.

After most of the diphemyl hae been distilled
2nd the temperature {m the still reaches
about 300°C., the flow ig changed again to
feed {nto the hesds and tails tanmk.

The heads and tails that were collected zre
veturned to the dipheayl still for re-
distillat{on with the mext batch.

The small emoumt of heads asd tails ofl left
over {g digcarded.

Materials .
Handled: " The '"heads™ are light oils with boilieg points.
wearing that of diphemyl ard the "tails" 1z
dipheryl coutaiming a little hi-boiler fractionm.

The heads aud tafls as collected {2 mainly
diphclyl,"vhich is recovered omr redistillation.

The amoust of heads amd taile oil produced is
very small, comsietiamg of omnly sbout 0.1%
of the crude diphemyl.
Controls: ] The heads smd tails tamk s provided with a
' 4" geging hatch for measuriag the level iz the
tamk, '
Services: Steam for heating coil,

Size & Type: $'=0" 0.D. x S'-0" high vertical taak with
flat top amd dished bottoam. -

pow 46253°
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Item 307 Comtinued:

™

The tamk 1s provided with a 4" imlet mozzle,
a &" vent, a 22" I.D. mozzle for & sump
penp, & 4" gagimg hatch, smd a steam heatimg
coil inlet amd outlet.

Openings:

Steam Coil: The steam coll comeists of about 30° of 13
dis. standard seamless pipe.

Capecity: 800 gallons

The sides and bottom of the tamk are imgula-
ted with 2™ of rock wool, a %" of Eagle 66,
and covered with a sheet metal jackat.

Imsulation:

Reference: Dravings ‘ Homsamto
' Hesde & Tails Catch Tamk 9¢-7876
A
{' .
L DSW 462557
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Itesm 308: Head and Tails Returm Pump (l-Required per Still)

Fumction:

Operation:

Materisls
Handled:

"Comtrols:

Servicaa:

§ize & Type:

Narufacturer:

Materials of
Comnstruction:

Motor:
Driva:

Lecatioun:

Rafereunce;

To returm the heads and tails from the catch
tank to the gtill for redietillat{om.

Parfodic

Headg aud tuils fractiom from crude diphenvl

~distillatiom.

Mamually comtrolled by motor startimg switch.

Estimated 3 KWH ‘per day (maximum)

2" x 2" CL-4 vertical sump pump,

5'-6" long

Taber Pump Company

Iron casimg with e¢teel ehaft and cast
steel impeller. .

3 HP, 1750 RPM, 3 phase, 60 cycle, .
220/440 v., TEFC explosiom proof vertical
motor with rimg base.

Direct drive with flexible coupling.

Imstalled {im heade amd ta{ls tamk.

Bill of Material 9BM-55

DSW 462593
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C ; ‘ August 1957

Item 309: Diphemyl Catch Task (1-Required per Still)

Function: To receive the dipheayl fractiom from the
crude dipheayl distillatiom.

Operatiom: The operator sets the swivel flow box to
delivar ta the diphemyl catch tamk after
the kold polat of the distillate reaches
68.6°C.

The flow le changed agaim frowm the dipheayl
catch task to the heads eaad tails catch
tank after the temperature im the still
reaches 300°C.

Matarials
Hamdled: Distilled diphemyl

Comtrols: The tank coataing a thief hatch for

pampling the dipheryl.
B Services: Stemm to gteam coil.
’ 'Sizc & Typet 7'-6" I.D. x 6'-0™ high vertical tasnk with

a flat top and dished bottom.

Opemimgs: The tzek is provided with a 4" i{mlet, a2 4"
vent, a 22%" I.D. mozzle for a sump pump,
& 16" di{a. manhole, and a 6" thief hatch,

Capacity: 2100 gallous.

Materiale of

Comrstruction: 1/4™ steel task

Insulatien: The sides and bottom of the taak are imsula-

ted with 2" rvock wool, a 1/2“ of Ragle 66
and covered vith & sheet metal jacket.

Referemce: ~ Drawiags Homgento

Diphesyl Catch Tamk 9C-7877
DSW 462559
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Item 310: Distilled Diphenyl Transfer Pump (1-Required per Sciil)

Fumction:

Operation:

Materials
Hamndled:

Comrtrols:

Services:

Size & Type:

Kemufacturer:

Materiele of
Constructioun:

Hotor:

Drive:
Location:

Reference:

To deliver the distilled dipbemyl from the

diphenyl catch tank to the diphemyl storage
tarke.

Operated at the completion of the batch
digtillation.
Distilled diphemyl at approx. 100°C.

Manually comtrolled by motor starting
svitch.

Estimated 15 EWH per day (maximum)

FNo. 1%B, figure § 1790 vertical sump pump
with a lemgth of 7'-3",

Rumaey Pump Compamy

Iron
3 BP, 1750 RPN, 3 phase, 60 cycle,

220 volt, vertical explosion proof
Gemaral Electric motor.

Direct cbtlected‘by flexible couplinrg.

Imstalled {m diphemyl catch task.

Dravimg Foreigm
Rumgey Pump F-246-A
ljSW 462560
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SERIES 400 - INSTRUMERTATION

_itum 401: Automatic Let-Dowm Lavel Comtrol (] Uait For Esch Feed Tamk)

Functien: To autmmatically maimtain a supply of bemrzol
im the feed tsmk amd to souad am alarm i=
cage of high or low level.

Operatiom: The operator must mamually select ome of the
five gtorage tanka from which to feed. A
five-poiut pump switch located at the feed
tank is provided for this purpose which
places the system {m mutomatic comtrol to
feed from that particalar storage tamk
selectad.

The automatic confrol system maimtaims the

level of the bemzol im the feed tamk withim

d@ Tange of B6" with the high"level 9" below

the top of the tamk. "If the system fails

and the high or low lével exceeds this ramge

- by 3", an alarm i3 soumded by a separate

( level comtroel system.

Special TF-2 EP tandem megmetrol comtrol

Type:
- with glass float. Two umits are required,
ore for cortrol zad ome for the alarm.
Hagufacturer: Fred H. Schaub Eagineerimg Company, Imc.

Chicago, Illimois

DSW 462561
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Aagust 1957

YTtem 402: Benzol Feed Coatrol

Functiou: To sutomatically meter a specified
quantity of bemgol to -each umit,

Range: 0-400 GPH - Umits 4 through 13
0-250 GPH ~ Uaits 2 aad 3
Type: Each coatrol comsists of:

"1 - 12" M/10 Stabilog flow comtroller
type 7115 T

« 8.1. or{fice plate for 1" lime

- 1" A6A S 30 orifice flasge

- Set liquid meter pipiag

- " comtrol valve, code 32110 BA

Set 1iquid seal chambers

b

Manufacturer: Faxboro

K o DSW 462562
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Item 403: Twelve Paint Temperature Recorder

Furctiou:

Raage:

Type:

v( Hauufacturer:

To record the followimng temperatures:

1 - vaporizer coil outlet, {mmer and outer
colle (if double coil umit)

2 - exhaust flue gas to vaporizer - irlet

" amnd outlet

3 = Fa. 1 preheater pot

4 - FHo. 2 preheater pot .

S -~ top of fractiomatimg column

6 - coudemser water outlet

7 - bemzol "rum-back" frow comdemser

8 - bottom of fractiomatismg columm sump

0-1000°.

#:0362-17-apecial model micromax tempera-
ture 12 poimt {mdicatiag recorder.

Irom - Comstamtin #8759~5 thermocouples

Leeds and Rorthrup

DSW 462563
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Ttem 404: Simgle Point Temperature Recorder amd Coatroller

To {mdicate, record, and comtrel the
temperature of the comverter by regulating
the matural gas burmars. :

Fumctionm:

Range: ' 100-1100%C.

#0617-4A2-H-83 Model S Micromax tempera-
ture {mdicatisg and recordimg comtroller.
Pueumatic comstrol -~ Autowmatic droop
correctiom - Motor 110 v. 60 cycles

Typa:

3/4" Masom-Neilan preumatic valves

Magon-Neilam valve repositiomers with a&ir
setg amd parts.

No. 8755 Iron-Comstantim pipe type thermo-
couples with staadard 7784 element and
P1-181A head, 66" lomg

Manufactuarer: Leeda and Northrup

oow 4625%%
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Item 405: Ratural Gas Heter

Fuaction:

Type:

Manufacturer:

86. -

Auguut 1957

To record the quamtity of gas comsumed
per wait er still.

Ho. 35 B metric irom cage mater for
matural gas service. Top commections.
Maximum workirg pressura 100#.

American Meter Compamy

DSW 462565

WATER_PCB-SD0000046161



.}
(

87. -

August 1957

Item 406: Temperature Recorder - Diphemyl 8t{ill (l-Required per Still)

Fumction:

Type:

Kamufacturer:

To record the following temperatures:

- gtill body

~ gtill {mlet

- outlet - circulatimg lime
top of columm

- raflux to coluas

= comdenger wvater-out.

- VR TR R
[}

#0356-55M-apecial Hicromax 6 point
115 v. 60 cycle temperature recorder

Leeds and Northrup

DSW 462566
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Item 407: Temperature Comtrol Still Heater

To comtrol the temperature differeunce

Fuamction:
between the hester {mlet amd outlet by
regulating the gas burmers.
Type: #0617 A3 - Model S Micromix simgle
poimt recordimg temperature comtroller
Magon-Neilam §#30 valve repos{tiomers vith
3/4" pmewmatic velves, air sets aand parts.
Hemufacturer: Leeds aad Korthrup

DSW 462567
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Augugt 1957

Item 408: Biphemyl Unit - Autowmatic Safety Switchesg for Ratural Gas
(1-Required par Usit)

Fumctiom: To protect the equipmeant im the eaveunt
of a» emergemcy, by stoppiug the flow
of matural gag to the Ho. 2 preheater
vhea the temperature exceeds a pre-
deternined maximum.

Mamufacturer: Poxboro - Potantiometer Comtroller

DSW 462568
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Ttem 501:

90.

August 1957

SERIES S00 - UTILITIRS

Lighting

" The diphenyl buildimg housing the comversiom mmits {s

provided with slightly better tham gemerzl lightimg.
The lights are stamdaxrd 11ghty with reflectors.

The two atill rocms are provided with gz=eral lightiag
ut{lizimg Applaton Electric Compery Cat. $26537
explosion proof pemdamt fixtures with ghallow dome
reflector. " hub gize, 200 watt lsmpa.

The hydrogemr compressor rocm has mo lightimg facilities
i the room but receives 1its lightimg from the outside

froa special explosiom proof lights shimimg through the
wvindows .

DSW 462569
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. August 1957
C .

Item S02: Power Wirimg

- The maxi{mum commected horsepover 1s about 180 HP
T aad the daily power comsumptiom sbout 1845 KW
average at full productiom capacity. Wirimg, relay
g@itches, tramaformers, etc., are provided zccording
to gtendard electrical practices. The comtral pamel
1s located cutside the building im & special
erclosure.

DSW 462570
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Item 503:

Product Pipimg

The beazol umloading priig and trangfer piping 1is
stesm traced amd imsulated.

Al]l product pipimg imcludimg crude diphemyl, -high
boiler, amd distilled diphemyl are steam jacketed
ard provided with "homemade™ diaphragm expameionm
joints betweem all commections.

The product pipimg from the carbor traps aad the
split flow boxes are comstructed to form a deep
liquid trap to prevemt hydroges from vemtirg {mto
the feed or catch tamks from the colums.

Pipimng {8 provided fer the hydrogem gas frem the
split flow boxes amd comdemser to the hydrogen
coolers amd COmpPressor room.

93. -

DSW 462572

WATER_PCB-SD0000046168



-

94.

August 1957

Item 504: Water Piping

Cooling water pipimg 18 provided from the Plamt water
mair pump to the comdemsers.amd the hydrogem caolers.
The return piping from the various umits termimate

im & common header for draimsge back t5 the gemeral
plant coolimg pomd. "The witer frow the coolimg pomd
1 stralned and pumped back to & coolimg tower. The
water from the coolimg tower fs piped back to a
booster pump for reuse.

City.v1t3r7b£p£ig 1s provided for drimkimg purposes

and for the emergamcy showers placed at strategic
points throughout the buildimg.

WATER_PCB-SD0000046169
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( : ‘ August 1957

Item 505;: Fuel Gag Piping

Fuel gas pipimg is provided to the preheaters amd
comverters amd te the gas fired heaters. Am
imdividual gas meter {g provided {m each 1lima,

Jtem 506: Steam Limes

"'(’ Steem liueg are provided te &ll the jacketed
- product l{mes and te the coils im the catch a=d
storage tamks, amd to the gplit flow box. Also,
a commectiom {8 provided to the recirculated
vater gystem. Stesm is provided at 90-1004
pressure,

DSW 462574
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August 1957

Item 507: Buildimg ‘ .

The diphemyl umits, crude diphemyl atills, compressor
recm, Arecler plaat, coatrel rocad, offices amd
machine shop are all located {m & 3-story stamdard
m{ll buildieg with a ome-story leam-to ca each side.
The main building sectiom measures 60' x 220', total
area 110' x 220" accounted for by a 20' leam-to oz
the west gide amd 10' camopy ou the east side over
the loadimg platform. Am area measurimg 100¢ x 180°
at the gouth ead {s allocated to dipheayl operatioms.

Comstructiom 1g of gteel throughout with hellsow tile
aid etucco outside walls. Fire walls and fire doors
separate the diphenyl maits irto three groups amd’
separate the diphemyl stills from each other amd from
the rest of the plamt.

DSW 462575
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(_i ’ Augugt 1957

T
S

Item S08: Sewers

Item 509: Fire Protectiom Equipment

A~

Item 510: CGreuamds amd Gemeral Area

DSw 462574
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August 1957

Item S511: Paimtimg

) The control piping is painted with distimguishiamg
e colorz: blue for water, green for matural gee, and

orange for bemszol.

Storage tanks are paimted with one shop coat (outside
orly) of blue. lead ag per Mousaamto specificatiom
#1007. ,

Item 512: Imgulation

Item 513: CO, Piping

DSW 462577
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99. -

August 1957

Plowgheets and Diagrams

B-5114 Biphenyl Plant Flow Sheet

C-5240 Diagrammatic Layout

C=5440 Temperature Pressure Curves for Mercury, Diphenyl Water
C-~6258 Diphenyl Plant Layout

C-6374 Diphenyl Plant Layout

C-6830 General Layout Jume 1935

c-6831 Diagrammnati¢ Flow Sheet

A-7812 Heat Balance om Ho. 3 Umit

9C-7850 Diagramestic FPlow Sheet for 4 Pot Umit

9C-7851 Diagrmmmatic Flow Sheet for 2 Pot Umit

9C-7875 Diphernyl Still Diagrammatic Flow Sheet
9C-8466 Diagrammatic Flow Sheet Showing Prim. Equipment

) : and Control System

9Cc-8546 Map Diphenyl Area
General

Plant Details of Steam Jacket Expansiom Joint 944-9058
Thermo-well Detail . 94A-8832
Preheater Pot and Head Reaction Pot C-4092
Prefieater Terminal Bars B~4012
Cast Alloy Reactiom Pot B-40Q52
Typical Diphenyl Uanit C-4061
Detail Reaction Pot B-5205
Detafl Pot Cover and Flange C-5233
Chrome Steel Fittings for Lead Pots C-5234
Detafl Besgms and Counter Fortes C-5235
Lead Pot Setting C=5236
Details of Fractionat{eg Colusm C=-5237
Converter Umit - Plate Structure Work c-5238
Converter Umit Structure Frame Diph. Col. & Condenser Cc-5239
Hanger for Lead Pot Flamge ' AA~5299
Goodeneck for Still Commection - AA-5541
Hine Pass Expt. Tubular Comverter Umit Brickwark C-5760
Reaction Cover: C-5883
Diphenyl Distributor Pipe AA-6333
Gasket for Bemzol Still ~ A-~6497
Stainless Steel Distributor Cup for Comverter AA~6699
Cover for Reactioa Pot Cc-6714
Lead Bath and Ser. Converter Umitas C-6815
Water Piping at Top Platform for 4 Units c-7861
Fire Protection for Still and Bemzol Tamksg Cc-7893
Pamn for Diphenmyl AA-8061
Detail Cast Steel Pot Cover 9c-8166

WATER_PCB-SD0000046176



All Welded Pipeling.
Insulatiom amd Jackets for Goosenecks

Detail

of Googenecks

Cover Plate Detaill for Reactiom Pots

Storage

Bcn:pl

Berzol
Benzol
Detasil
Benzeol
Benzol
Benzol
Bemzol
Benrol

Underground Storage, Woodem Pump House
Storage Tank Relocated Abuve GToumd
pamzol Sterage Tank Abova Groumd
Storage - Pump Platform, Pipimg at Tank
Storage Tankis, Cyclome Fence

Storage Tack, Nevw Layout

Storage Tank, Datail

Storage Tanks 3, 4, 5

Bgnzol Feeding

Feed Tank and Pump Foundation
Swmp Tamk )
Peed Tank Cover, Pipe Trough and Supports & Misc. Steel

Benzol
Benzol
Beunzol

Feed Tanks, Piping Leyout
Feed Tanks, Pipimg, Suopports & Jacket
Feed Pumps, Pipisg and Feunce

Handrail for Benzol Feed Tank
Alterations to Pump Plate at Benzol Feed Tanks
Fewnce for Bemrzol Tanks

Piping
Bensol
Benzol
Detail
Detafl
Benzol
Bemzol
Piping
Pipimg
Piping
Bemzol
Benzol

Urits 1 and 2

C-5241
C-5580
AA-5581

C-5582

. €C-5583

for Bemzol Pumpe 5 aud 6
Feed Tark Platform

Piping Iuside of Building
Housing

Hougiag

Feed Tanks, Layout

Feed Tamks, Detafl

from Buildimg to Tamks

at Countrol Room

at Building Line .
Feed Tank Foundatiom, Sheet 1
Feed Tank Foundatiom, Sheet 2

‘

Preheating esad Veporizimg Coils
Dipheuyl Plaat 2nd Uuit - Reactor Pote

100. -

AA-8531
9C-9085
9C-8147
9C-9019

C-6259
C-6668
C-6669
C-6685
C-6691
9C-7960
9G-7961
9C-8252

9C-7857
9Cc-7858
9C-7859
9C-7862
9C-7863
9C-7864
' 9Cc-7898
9C-8149
9C-8153
9C-8154
9C-8200 -
9C-8201
9C-8202 .
9C-8203
9C-8205
9C-8206
9C-8207
9C-~8208
9C-8209
9C-8250
9C-8251

Dipheayl Plant 2ad Um{t ~ Detail Special Brick

for Comnverter Unit and Traps

Diphenyl Plast 2ad Uait - Detail of Fractiomatiag

Column

Dipheryl Plant 2md Uuit - Settimg for Comvertsr Umit

/

DSW 462581
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C-5584
C-5585
B-5586
C-5587
Cc=-5588
C-5589
B-5590
C-5591
c-5592

C-5593
C-559%

C-5595
C-5596
C-6841
AA-7337
9C-7551

9C-7900

Unit No. 3

c-7279
c-7280
c-7281
c-7282
c-7283
C-7284
C-7285
c-7286
c-7287

AA-7322

$C-7335

9C-8139

‘Urit Ho. &4

9C-7830
9C-7831
9C-7832

Diphenyl Plant 2ad Unit -
Diphenyl Plant 2ad Unit -
Diphenyl Plant 2nd Unit -
Location Burmers
Dipheryl Plamt 2ad Uunit -
at Conv., Unit '
Dipheunyl Plant 2nd Unit -
Comv, Unit ;
Diphenyl Plant 2ad Uait -
Comv. Unit

Diphexyi Pla=t 2ud Uait -
and Steel Platform
Diphenyl Plant Znd Uit -
and Hemdrail'om 5. G.
Dipheryl Plant 2zd Unit -
tionatiang Columm

Diphenyl Planmt 2rd Unit -
Diphenyl Planf 2ad Usit -
Héating System i
Diphéayl Plant 2nd Uait -
Diphényl Plamt 2md Unit .-
Diphenyl Plant 2und Unit -
Diphenyl Plant FRo. 1 Uait
Diphenyl Plant Ko. 2 Urit
and Flow Box =

Diphenyl Plant Ho. 1 Unit

101.

Door and Burmer Castings
Steel for Comverter Unit
Stack for Comv. Umnit end

Séginlell Stae; Pipijg
Rlev. Stgel-ﬁork Arouad
Pl;n Steel Work Around
Foumdation for Couv. Unit
Layout of Subway Grating
Inside F%?t?ggx for Frac-

Gas Piping for Conv. Units
Hot Water Storage amd

Layout of Auxiliary Piping
General Layout

Benzol Vaporizer for No. 1 Umit
- Coan. to Lead Trap i

=~ Detail Supports for Cond.

- Piping at Lead Trap

Fractionating Column for Umit Ro. 3
Unit No. 3 - Dipheayl Still

Diphenyl Plaant - Unit Ho.
Diphenyl Plant - Unit Ko.
Dipheryl Plaat - Usuit No.
Dipheayl Plaat - Unit Ho.
Diphényl Plamt - Umit Ko.
Dipheayl Plant - Uait No.
Diphenyl Plamt - Urit Ho.

Diphenyl Plamt - Umit Fo.

to Split Flow Box

3

3 Steel Klev.

3 Steel Sectioms

3 BEvaporator amd Stack
3 Lead Traps .

3 Asgembly Plems

3 Assembly Elev.

3 Adapter Flange - Cond.

Diphexyl Plant Split Flow Box Imstallation om

Diphenyl Still Columa
Dipheryl Plant - Uait Ho.

3 Coolimg Coils for Column

Urit Ho. 4 Gemearal Assembly

Unit Ho. 4 Burmer Setting

Umnit Ho. &4 30" Dia. 12 Plate Fractiomatimg Columm

DSW 462582
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102. -

(.4 9C-~7833 Unit Ro. 4 Shell for Comverter
9C-7834 Unit Ho. 4 Gas Pipimg to Burmers _
9C-7835 Unit Ho. 4 Piping et Top of Cols. 1 and 4
9C-~7836 Unit Ho. 4 Split Flow Box Details
9Cc-7837 Unit Ho. 4 Fire Brick Settimg
9c-7838 Unit No. 4 Lead Traps
9Cc-7839 © Ualt Ko. 4§ Heat Exchanger
9C-7840 Uuit Ho. & Vaporizer
9Cc-7841 _ Dait FHo. 4 Sectiom and 2ad Floor Plem
9C-7842 Unit No. 4 Sectiom amd 3rd Floor Plam -
9C-7843 - Urit ¥e. 4 Floor Gratimg
9C-7844 Unit Ko, 4 Holes for Burmers in Shell
9C-7845 Unit Ho. & Stack & Conmnectiom to Vaporizer
9Cc-7846 Unit Ro. 4 Reaction Pot Assembly
9C-7847 Unit Ho. & Reaction Pot Details
9C-7848 Uuit Ho. &4 Carbom Trap
9C-7849 Uait Ko. & Piping at Conmverter Umit
9C-7852 Unit No. 4 Piping at Sump Tank
9Cc~7855 Umit Ho. & Comdenser, Trap, and Flow Box Support
9c-7856 Umnit Ho. & Founddtioma '
9AA-7860 Umit No. 4 Condemser Support
9AA-7865 Unit Ho. & Burmer Adapter
. c-7866 Uzit No. 4 6" dia. Coll. Main for Ventilatimg Sump Tanks
ht C-7867 Unit No. 4 Gas and Benzol Feed
i C-7869 Ueit Ho. & Support for Vapoerizer
( . €C-7935 Unit NHo. &4 Practiomatiag Col. Jacket
i 7936 Urit Ro. 4 Emerg. Pipe Comn. Carbom Trap to Col.
7937 Umit No. & Alterations to Reactiom Pot .
94A-7955 Unit No. 4 C. Steel Pipe Flanges
8: Unit No. S
9C-7970 Umit Ho. S Layout
9C-7971 Umit Ho. 5 Steel Supports
9C-7972 Uait Ho. 5 Steel Supports
9C-7973 Unit Ho. 5 Floor Crating
9C-7974 Tuit Ho. 5 Deta{l Sheel For Comverter
9Cc-7975 Uait Ho. S Burmer & Lightieg Holes Comverter
9C-7976 Urit Ho. 5 Pipe from Comverter '
9C-7977 Uuit Ko. 5 Detail Pipe - Cols. to Swap Tamk
9C-7978 Unit Ro. 5 Gas Piping to Burmer
9C-7979 Unit Ho. S5 Detail of Pipimg
9C-7980 Uait Ro. S

Benzol Feed Comtrol Pipiamg

DSW 462583
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10.

11.

Uait Ho. 6

9C-8131
9C-8140
9C-8141
9Cc-~8142
9C-8143
9C-8144
9C-8145
9C-8146
9C-8147
9C-8148
9C-8150
9¢-8151
9c=8152
9¢-8155
9C-8156

9C~8157

9C-8158
9C-8159
9C-8160
9C-8161
9Cc-8162
9Cc-8163
9C-8164

Unit
Unit
Unit
Ouit
Unit
Uunit
Uunit
Unit
Unit
Unit
Umnit
Urit
Uuit
Urit
Unit
Usit
Unit
Umit
Omit
Uit
Ueit
Unit
Uunit

Units 7, 8, 9, 10

9c-8190
9C-8191
9c-8192
9c-8193
9C-8194
9C-8195

© 9C-8196

9C~8197
9C-8198
9C-8199
9c~8202
9C«~8203
9C-B8467

Onits 11, 12,

Uuits
Units

‘Units

Unita
Uaits
Unitsg
Uunits
Unite
Units
Units
Uaits
Usits

Ro.
Ko.
Ho.
Ho.
Ho.
No.
Ho.
No.
Ro.
Ro.
Ho.
Ro.
Ro.
Ho.
KRo.
KRo.
Ro.
Ho.
No.
Ho.
Ko.
Eo.
No.

Diphcuyl

13

9C~5021
9C-9022
9C-9023
9C-9024

Diphenyl
Diphenyl Units 11,

Layout

L2 AT - W <A W - W AN - SR N - O - (U~ SR AN N - O N N SR . (O O~ - N

10
10
10
10
10
10
10
10
10
10
10
10
Unitse 6,

v Wi w Ww W e

R EE
Lw e MW o wm oW w8 oW

O o 05 00O M™®mM
O W WO YWY W WV W YW

-
-

Units 12 and 13 Details Col. Fdas.

12, & 13 Coaverter Shell Det.
Diphemyl Unit 11 Structurnl Framiamg

Veporizer Coll Detsil

Detail of Fractionating Colum=

Foundatiom

Structural Steel

Lead Traps

Piping at Col. and Comd., etc.
Detail Converter Shell

Layout S§.S. Pipiag
Detail S.S. Piping at Cemverter
Agsembly of Prehester

Vaporizer Details

Firebrick Setting

Detail of Sump Tamk

Burner Settimg ~

Gas Pipimg to Burnmers

Condensar

Condenser and Covers

Vaporizer Manhole Frame amd Cover
Pipimg and Layout for Sump Tank

Detail of Vaporizar Coils

Dipvhenyl Line to Sump Tank

Pipimg at Rotawelr amd Condemser

Piping at Rotaweir amd Condenger Details

at Converter.

Details of Vaporirer Shell
6000 Gal. Catch Tank

Layout Crude Catch Tanks
Layout Diphenyl Piping
Details Diphenyl Pipimg

6000 Gal. Catch Temk Foundatica
6000 Gal. Catch Tank Pit H. K.
Platform She<t 1

Platform Sheet 2

Detail Housimg

Detail Housing

7, 8,9, 10

103, -
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104,

¢ 9¢-9025 Vaporizer Shell Detail
9c-9026 Vaporizer Assembly Umits 11, 12, amd 13
9C-9054 11, 12, and 13 Gaa Piping to Burmers
9C-9055 Layout Rotaweir amd Comdemger
9Cc-9056 Diphenyl Pipimg Lead Trap to StorageTamk
9C~9059 Units 11, 12, amd 13 Pipe & Support Details-Rotaweirs

aad Cond. .
9C-9069 11, 12, aad 13 Layout Benzol Rumback Lines
9C-9014 Plot Plan Uaits 1, 11, and 12
9C-9015 Layout Oaits 1, 11, sad 12
9C-9017 12 and 13 Structural Steel Framing
9Cc-9018 12 amd 13 Structural Steel Framing
9C~-9019 Unit Assembly and Details Prehester
12: Hydrogem Compressor

C-7363 Layout of Hydrogen Compressor
C-7364 Hydrogen Compressor Structural Steel for Buildirg
C-7365 Hydrogen Compressor Room
C-7366 Hydrogen Compressor Room Wiring & Comtrol Piping Diag.
Cc-7367 Hydrogen Compressor Tasmks
€-7370 Comprassor Room Foundatiom Plan
c-7901 Belocating Hydrogen Condensers

5 C-8014 Layout of Hydrogem Compressor Platform

\”( C-8040 Layout amd Detail Hydrogem Pipe from Comnd.

Cc-8132 Ext. to Hydrogem Compressor Room Plans & Elev. of Bldg.
Cc-8133 Ext. to Hydrogen Compressor Room Struc. Steel for Bldg.
C-8134 Zxt. to Hydrogen Compressor Boom Layout
- C-8165 Hydrogen Compressor Hirimg amd Piping Diagram
Cc-8179 Hydrogem Compregsor Plan and Elev. Bldg.
C-8180 Hydrogen Compressor Floor Plam Sec. and Detail
c-8181 Hydrogea Compressor Detall Door Frames
c-8182 Hydrogen Compressor Fousdatiom Plam aand Sections
c-8188 Hydrogen Cowpressor Layout and Piping
Cc-8189 Hydrogen Compressor Details amd Bill of Materisl
Cc-8279 Urits 7, 8, 9, 10 Layout ef Hydrogem Pipimng

13:  Crude Diphemyl Storage

9C-8152 Detail of Sump Tamk

9C-8160 Piping amd Layout for Sump Tank

9C-8162 Dipheryl Line to Sump Tamk :

9C-8174 Steel Support & Platform for Crude Diphenyl Storage
9C-8175 Storage Tamk ' ' ;

9C-8176 Stesm Coils & Thermowell Crude Dipheayl Storage Tamk
9C-8192 6000 Gal. Catch Tamk

9C-8193 Layout Crude Catch Tamk

9C-8194 Layout Diphenyl Pipirg

9Cc-8195 Details Diphenyl Piping
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14

9C-8196
9Cc-8197
9Cc-8198
9C-8199
9C-8249
9c-8276
9C-8277

9Cc-8278

105.

6000 Gal. Catch Tark Foumdatiom
6000 Gal. Catch Tank Pit
Platform, Sheet 1

Platform, Sheet 2

Sprimkler System for Crude Diphemyl Storage
Sprinkler Syatem for Crude Diphemyl Catch Tank
Veant Pipimg for Ciude Dipheayl Catch Tamks
Crude Catch Tamks, Varec Gage

Diphenyl Diatillatiom

9¢-7870
9¢-7871
9¢-7872
9C-7873
96-7876
9c-7877
9¢-7878
9C-7879
9C-7880
9c-7881
9c-7883
9C-7884
9C-7885
9C-7886
9C-7887
9C-7888

9Cc-7889°

9C-7890
9c-7891
9C-7892
9C-7895
9C-7896
9¢-7897
9C-7939
9C«7940
94AA-7941
9C=7943
9C-7944
9Cc-8076
9C-8077
9C-8078
9C-8079
9C-8081
9C-8264

Fractionatiag Columa )
Hew Layout Still amd Auxiliary Equipment
Detail Comdemser

Still Detail’

Details Heads amd Taile Tamk and High Boiler
Details Diphemyl Catch Tank

Stil] Foumdatiom

Sti1ll Supports, Sheet 1

Still Supportz, Sheet 2

Still Supports, Sheet 3

Hisc, Pipe Details, Sheet 1

Floor Gratiag

Higc. Pipe Details, Sheet 2

Swivel Split Flow Box amd Misc. Steel
Hisc. Pipe Detzils, Sheet 3

Condenser Details

Migc. Pipe Details,. Sheet 4

HMisc. Pipe Detalls, Sheet S

Detail of Vemrts

HMisc. Details

Aggembly of Flow Box Comtrol

Details of Split Flow Box Control

Vent Fam for Swivel Flow Box & High Boiler Drum Fill
Detail Still Heater, Sheat 1

Datail Still Heater, Sheet 2

Flanges for Still Pipimg

Aggembly of Heater

Detail of Heater Immer Core

Still Heater, Assembly

Still Heater, Details Sheet 1

Still Heater, Details Sheet 2

Diphenyl Sti{ll Revisiom to Heater Platform
Diphenyl Still, Heater Gas Pipimg

Rew Stairs at Ka. 1 Dipheryl Still
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15:

16:

9C-8210
9c-8211
9¢-8212
9c-8213
9c-8214
9C-8215
9C-8216
9¢-8217
9C-8218
9Cc-8219
9C-8220
9c-8221
9C-8222
9c-8223
9c-8224
9C-8225
9Cc-8226
9c-8227
9C-8228
9Cc-8229
9C-8230
9C-8254
9C-8262
9Cc-8263

1406, -

Layout of Ho. 2 Diphenyl Still
Ho. 2 5till Hesater Shell
Ho. 2 Still Heater Agsembly

_ Ha. 2 Still Catch Tamks

Ho. 2 Still Heads and Tails Tamk

Ho. 2 Still, Layout Pipiag Sump Tamk to Still
FHo. 2 8till, Detail Piping Sump Tank to Still
Ho., 2 Still, Heater Platform

Ho. 2 St{ll, Heater Platform Plam

Ho. 2 Still, Platform, Fl. L. amnd Gratimg

Still, Layout of Pipimg
Still, Stair Detailg
Still, stair Details

No.
Ho.
Ko.

Fo. 2 5till Platform - Sectiom and Detalls
Ko, 2 Stil1l Platform - Stairs e=rd H.R.
Ho. 2 Still Fousdation
Ho. 2 5till Layout of Rotaweir
No. 2 Still Detail of Rotaweir ’
Ho. 2 Still, Details Vemts and Pipimg, Sheet 1
Ho. 2 Sti1ll, Details Veats end Pipimg, Sheet 2
Ko. 2 Still, Details Vents and Pipimg, Sheet 3
Ko. 2 still, Details Venmts and Pipimg, Sheet &
No. 2 Still, Details Ventg and Pipimg, Sheet 5
Ko. 2 Still, Heater Detail Mamhole Frame amd Cover
2
2
2

Distilled Diphenyl Storage

9C-9057
9C~7882
9C-7894
9C-9071
9C-3082
9C=~9071
9C-~-9083
9C-9076
9C-9088
9C-9087

Building

C-5418
c-6378
C-7853
C-7868
SAA-7899
Cc-8183
. C-8184
C-8185
C-8186

c-8187

C-8264

Storage Tamk 10'-6" x 37'-4" Detail
Foumdatiom for Diphemyl Storage Tank
Storage Tamwk, Detai{l Loadimng Lime
Supports Pipelime to Storage Tamks

Steel Platforms over Dipheayl Tamks

Pipe Lire Supports amd Foundatioms
Pipirg to amd From Diphemyl Storage Tanks
Locatiom Plam, 2 - 25,000 Gal. Tasks
Pumps for Sta age Tamks ;

Steem Pipimg to Storage Tamks

Buildiegs - Elevatioms of Diphemyl Buildismg
Dipheayl Buildimg - Asbestos Roof, S.E. Cormer

2nd gad Top Floor Plans Showimg Umits, 1, 2, 3, aund 4
Roof Truss Reimforcimg ) ’
Dipheanyl Developmenrt Bldg. Areas - Floor Lighting
Diphezyl Baildimg 40' Extemsfon - Foumdatiom
Dipheryl Buildimg 40' Extemsioa - Floor Draims
Dipheryl Buildisg 40' Extemsiomn - Leam-to Still
Dipheryl Buildimg 40' Extemsiom ~ Framimg for Umite
7, 8,9, 10 ° - R
Diphenyl Buildimg 40' Extemsion - Framimg for Umits
7, 8,9, 10 :

Hew Stairs at Ko. 1 Diphemyl Still
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107. -

C

17: Comtrols

9c-8754 Walls & Imstrument Pamels - Coatrol Roca

9C-7942 * Diphenyl Plant Comtrol Roam )

9C-7949 Diphenyl Plant Comtrol Pamel ~ Detail

9c-8204 Comtrol Room Units 7, 8, 9, 10 Panel

9¢-8208 Beszol FPeed Tamks - Piping at Comtrol Room
9C-9060 ~ Process Coatrol - Imgtrumentatiom Diagrem
9C-9061 Gemeral Plamt, 1947 Additioms - Power aand Comtrol

18: Powex

94A-8265 Diphenyl Plaat - Power, Crude Diphemyl Power Panel
9C-B266 Diphesyl Plamt Service Room ~ Gas & Elec. Com.

9C-8269 Diphenyl Power Transformer Guard T

9C-8539 Electrical - Electric Services im Diphenyl Area

9C-8540 Electrical < Power 1a D{phenyl Bldg. = Onmé Line Dizgram

9C-8881 Power Distr. - Power Pamels & Layouts & Schedules

19: Bills of Haterial

9BK-26 Benzol Feed Tanks
9BM-27 Diphenyl Umitg 1-2

N 9BM-28 Rew Still and Accessorlies (No. 1 Diphemyl Still)

Tl 9BM-29 4th Diphenyl Umit

: 9BK-35 Sth Dipheayl Umit -
9BM-36 Benzol Storage (9C-7960)
| SBM-44 Dipheayl Still Heater (3C-8076)

9BN-47 Hydrogen Compressor
9BM-48 6th Dipheryl Umit
9BK-50 Crude Diphenyl Storage
9BN-51 Diphenyl Units - Exteusiom to Buildimg
9BM-52 " Relocating Hydrogem Compressor
SEM-53 Benzol Storage
9BX-54 Four Diphenyl Uaits
9BM-55 Dipheryl 5till Ko. 2
9BM-56 Water Supply
9BN-57 Pover Supply
9BK-~-63 High Boiler Lime to Storage Pit
9BM-74 Steam Lime to Diphenyl Buildiug
9BM-87 Dipheayl Uaits 11, 12, 13
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EQUIPMENT NUMBER LIST OF MK IN DEPT. 20 - BIPHEKYL

Rquipment
Yumber

17-7
17-10
17-15
17-16
17-17
17-20
17-21
17-22
17-23
17-24
17-25
17-31
17-32
17-33
20-1
20-64
20-107
20-110
20-113
20-126
20-220
20-226
20-230
20-234
20-235
20-247
20-263
20-264
20-274
20-275
20-276
20-285
20-286
20-287
20-288
20-289
20-290
20-291
20-292
20-293
20-296
20-298
20-335

Description

Couverter §#2
Comverter #3
Comaverter #4
Coavartar #5

st{l1] Hedter #1
Convarfer #6
Converter #7
Corverter #8
Converter #9
Converter #10

Coil Hester $#2 sStill
Coaverter #12
Counverter #13

Split Flow Box #5 Dait

108.

Storage Tank, Heads and Tails Catch #2 Still
Storage Tark, Heads ard Talls Catch #1 Sti1ll

Water Taak #1 Still
Hi-Boiler #2 Still Tamk
Bemnzol Star age Tamk - Yard
Benzol Feed Tamk

A{r Recelver 24" 'x 6"’

Inter Cooler - Receiver #2
Split Plow Box #1 Still

Split Flow Box #3 Unit

Split Flow Box #2 Uuit

Split Flow Box # Unit

Beanzol Storage Tamk 10'-0" x 18!
Becei{ver After Cooler #1 Comp.
Receiver Inter Cooler #1 Comp.
Sump Tamk §3

Benzol Storage Tamk

Bemzol Storage Tank

Bemzol Stordge Tamk A
Biphesyl Catch Tamk Still #1
Biphenyl Catch Taak Still #2
#2 Biphenyl Sump Taak South
#1 Bipheayl Sump Task Horth
Benzol Cafch Tauk #1 - Coump. Room
Vacuum Recei{ver - Comp. Room
#3 Benzol Feed Tazk

Sump Tank - Cooling Water
Biphenyl Storage Tamk
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109,

Equipment Humber Ligt Comtinued:

Equipsent
Number

20-236
20-516
20-517
20-518
20-528

26-13
26-18
26-22
28-80
28-81
28-82
28-83
28-84
28-85
28-140
28-141
28-142

33-60

33-79

33-84

33-129
33-135
33-137
33-138
33-145
33-156
33-157
33-158
33-165
33-166
33-167
33-168
33-169
33-170
33-171
33-177
33-215
33-216
33-218
33-246
33-261

Description

Biphenyl Storage Tamk
Benzol Recovery - Comp. Room
Benzol Recovery - Comp. Romm
Bemnzol Feed Tank & Platform
Isopropyl Alcohol Tamk -

Sump at Bemzol Storage Tamk - Yard
Comcrete C4tch Basin - #3 Bearzol Feed Tamk
Safety Dike - #2 Bipheamyl Storage Tamk
Rotaveir - #6 Ueit
Rotawei{r - #7 Unit
Rotawei{r - #8 Umit
Rotaweir - #2 Still
- Rotaweir - #9 Umit
Rotsawelr - #10 Umrit
Rotaweir - #11 Umit
Rotaveir - #12 Umit
Rotaweir - #13 Umrit

Pump
Pump
Pump
Pump
Pump
Pump
Pump
FPuomp
Pomp
Pump
Pump

Pump

Ramsey 26/37 Bemzol Storage Tanmk
Gould - Crude Storage

Viking 1189619 - Benzol Storage #1
Ramsey 26811 - Biphemyl Storage
Worthimgton - Still Room #1 Still
Ramsey - #1 B&T Tamk'

Vikimg - #2 Bemzol Storage
Worthingtos - Cowmp. Raocm
Worthimgtomn - #2 St{ll

Blackmer 246737 - Bemzol Storage #3

- Blackmer 246738 - Benzol Storage #5

Benzol

Taber 395 - #2 Still

Taber 249 - Pit Pump

Taber 384 - Catch Taak

Taber 384 - Catch Tamk

Westco BRS07 -~ Comp. Rocm

Taber 37764 - Crude Storage

Tabet 37765 - Crude Stac ege

Westco 43036 - Benzol Umloadimg Dock
Taber 45132 - #1 Biphemyl Still
Taber 45497 - Biphemyl Still (Spare)
Vikimg - Bemzol Stdrage ¢#1 ’
Gould 290A048 - Bemzol Feed (Yard) (3)
Feed Pumps ’
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110. -

Equipment Rumber Lisgt Comtinued:

Equipment .
Humber Degcription
34-74 Pomp ~« Gould 176415 -« Bemzol Feed (1)
34-98 Pump - Gould 185143 - Benzol Feed (2)
35-22 Compressor #1 Hydrogem

35-33 Compressor #2 Air

35-34 Compressor #3 Afr

35-37 Compressor #2 Hydrogem

35-45 Compressor #3 Hydrogen

51-17 Biphenyl Still #1

S51-24 Biphemyl St{ll #2

52-6 Vaporizer #2 Umit

52-17 Vaporizer #3 Unit

52-22 Vaporizer #4 Uait

52-23 Condenser £3 Unit™

52-27 Condenser #2 Comverter

52-28 Heat Exchamger #1 Still

52-29 Heat Exchenger # Unit

.52-30 Cordemger #; Uanit

52-32 Coudenser #1 Still

52-33 Heat Exchamger #5 Comverter
52-34 Condenser #5 Comverter

52-36 Vdporirer #5 Unit

52-37 Bemnzol Comdemger -~ above Deck Sled
S2-42 Vaporizer #6 Uanfit

52-43 Comdenser #6 Unit

52-44 Imter Cooler £1

5245 After Cooler #1

52-53 ‘Condenser #7

52-54 - Condemser £38

52-55 Condenser #9

52-56 Condemser #10

52«57 Vaporizer #7 Uait

§2-58 Vaporizer #8 Umit

52=59 Vaporizer #9 Uait

52-60 Vaporizer #10 Uait (ir stack)
52-61 Heat Exchemger £#2 (St{ll)
52-62 Condemser $2 (still)

52-76 Vaporizer #11Uait

52-77 Vaporizer £#12 Unit

52-78 - Vaporizer #13 Umit

52-80 Corndenser #11 Uait

52-81 © Condemser £12 Umit
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Rquipment Nomber List Contimued:

Equipment
Rumber

52-82
52-88
52-91
52-92
52-147
52-148
52-149
52-150
52-151
52-155
52-157

53-13
53-14
53-15
$3-17
53-18
53-19
53-20
53-21
53-22
53-23
53-24
53-26
53-27
53-28

55-177
55-291
55-295

61-157

63-93
63-134

6440
64-41
6447
64-48
6457
64-58
6466

65-21
65-74
65-75

111,

Deacriptiqn

Condenser #13
Lftexr Cooler

Intar Coolser - Comp. Room
After Cooler - Comp. Room

Condenger - Comp. Roocm
Comdenser - Comp. Room

Heat Exchanger - Hydrogem Coolimg
Heat Exchasger - Hydrogea Coolimg
Preheater Coil - Biphemyl Colimm

Heat Exchanger
Heat Exchxnger

Fractionatirg Colum #1
Fractionating Colwm #4
Fractionatiag Columm §2
¥ractiomating Columm #5
Fractionatirg Columa #6
Fractiomatiamg Columa #2
Fractiomating Columm +#3
Fractionating Columa #7
Fractiomatimg Columx #8
Fractionating Columm #9

Biphenryl Still
Comverter

Ounit

Comverter
Comverter
Bipheryl Still
Comverter
Comverter
Converter
Comverter

Fractiomatimg Colums #10 Comverter
Fractionating Coluxm #11 Converter
Fractiomatizg Columm #12 Coamverter
Fractiomatirg Columm #£13 Comverter

Mam Cooler Fam
Fam, Utility’
Blower - Hydrogea Cosup.

Raooa

Hand Truck - for Pots emd Trepe

Gear Box om Camtraller
Speed Reducer - Flaker

Jacketed Process Pipimg

Steam Feeder

Pipimg - Storage amd Loadimg

Pi{piag - Imstrument

~Service Pipimg - Units

Piping Benzol Recovery

Piping Benzol Usloadimg and Storage

Hydrogea Compressor Coatrol Lines

Water Coolimg Tracer

'Process Pipimg Benzol Feed Tauk
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112,

Equipment Number List Comtinued:

Equipment
Humber

13-49
13-84
73-94
73-95
73-96
73-99
73-104
73-105
713-106
73-107
73-108
73-109
713-123
73-124
73-125

75-21
15-66
15-67

78-170
78-171
78-174

78-177

78-178
78~-189
78~-190
78-197
78-242
718-243

79-18

79-106
79-152
19-157
79-301
79-308
19-414
719-519
79-531
79-561
79-571
79-589
79-593
79-610

Description

Chain Hoist
Chein Holst
Chair Hoist

Chaia Hoist

Chain Hoist
Chair Holst
Chaim Holst
Chain Hoist
Chaia Holst
Chair Hoist
Chain Héist
Chaim Hoist
Chaim Hoist
Chain Hoist
Chain Hoist

#2 Comverter

#3 Comverter - Trolley
#4 Comverter - Trolley
#5 Comverter - Trolley
#5 Comverter -

#4 Comverter

-~ Trolley
- Trolley
- Trolley
- Trolley
- Trolley
£11 Comverter
#12 Comvertfer
#13 Comverter

Pover Feeder - Underground to Biphenyl Storige Pumps

Temperature

Motor Wir;lg

Pover Panel

Coutrol Wiriag - Units

#1 Comverter

Motor Comtrol Cabimet #1 Comverter

Heat Comtrol Board #1

Motor Comtrol Board - Bemgol Storage Pumps

Motor Comtrol Board - Compressor Roca

Control Cabimet - Coupressor Room

Comrtrol Cabimet = Cortrol Room

Motor Comtrol Board #2 - #1 Coaverter Room

Power Cabimet - Bemzol Feed & Hydrogem Compressor
Hotor Comtrol Frame - Storage Tamk Motors

Motor - G.E.

Motor - L A
Motor - L A

5560247 ~ 40 HP - $#2 Hydrogen"Conp;
311416 - 1k HP - om Viking Pump’
3648018 - 1% HP - Bemzol Storage

Motor - Howell 5132 J 1 = 15 HP - Berzol Feed
Hotor - G.E. - 5 HP - Biphexnyl

Motor ~ G.E.
Motor - G.E.

= S HP - Biphenyl
- 1% #P -

Motor - Howell 5131 J2 - 10 HP - Feed Pump
Motor - G.E. - 30 HP - #1 Hydrogem Comp.
Motor = All{s Chalmers 526%4 - 2 BP - Yd 5 Bld 27

Motor - G.E.
Motor -« L A
Motor - G.E.

6768195 - 40 HP - &3 Hydrogem Comp.
- 7% HP - #1 Still
- 3 HP - Yard

Motor - GE - EM 2900 - 5 Hf‘—bBiphcnyl Storage

DSW 462593

WATER_PCB-SD0000046189



Equipment Number List Comtimued:

Equipu?xt

Humber

79-612
79-614
19-642
79-683
79-712
79-758
79-824
79-878
79-914
719-922
79-923
79-926
79-927
79-963
79-975
79-976
79-978
719-979
79-980
79-~987
79-1139
79-1192

82-226
82-227
82-228
83-11
83-13
83-17
83-33
83-34
83-35
83-40
83-44
83-60
83-114
83-116
83-117
83-118
83-119
83-124
83-125
83-126
83-127
83-128

Descriptios

113.

Hotor
Hotor
Motor
Motor
Motor
Motor
HMotor
HMotor
Hotor
Motor
Motor
Motor
Motor
Motor
Motor
Motor
Motor
Motor
Hotor
Hotor

- L A 368542 -« 1 HP - Aroclor Boiler - Hyd. Comp.Room
- GE - ¥13l4 - 5 BP ~ Biphemyl Storage

- GBR - FW879 - 5 HP -~ Circ. Water #1 Still

- GB - EW2292 - 5 HP.- Air Comp.

- Courtaey - 1/6 HP
= GE- AP1990 - 3 HP - Flake D. Dryer

-« GE - EP2055 - 3 HP - Biphemyl Tamk
Reducer - Foxboro - 1/6 HP - Comtrol Room
- G.E. - 3 HP - Sump Tamk
- G.E. = S HP - Catch Tamk #2 Still
-'G.R. - S HP :

- G.E.

MR2065 -~ 3 HP - (om Gould pump)

- G.E. - MR2067 - 3 HP - (om Gould pump)
-~ LA ~7%HP '
=LA ~-7%HP - #2 Bipheayl still
~ 1/2 'HP - Sump Taak
- Howell 296186 -~ 2 HP - Blackmer Pump

- Howell 287229 - 2 HP - Blackmer Pump

- Howell 306991 - 2 HP - Blackmer Pump

- W'hege -~ 7 HP - om Hartzell Fan

Motor - L A 1827991 - 15 HP ~ om Berzol Pump 33-246
Bemzol Feed Pump and Motor

Watt Hour Meter G.E. 19366523 {m Panel 78-170
Current Trams. G.E. 400/5 - im Pamel 78-170
Curremt Trams. G.E. - im Pamel 78-170
Countroller - Bemzol Comp.
Ird. Recorder - L&N 293220 .
Imdicator - L&N 292382 - Comtrol Room
Controller - Wilson-Macalen

Temp.
Tenp.
Temp.,
Temp.
Temp.
Teap.
T&P'

Coatroller
Controllex
Cortrallexr
Controller
Cortroller

Wilsom-Macalen
Wilsom-Macalen

- Wilgom-Macalem - 9575 H4TA

Wilson-Macalen
Wilson-Macalen

Ird. Recorder - L&H 329967

Gag Comntrol Valve

Coatrol Valve - Foxboro 490478
Cortrol Valve - Foxboro 563776
Benzol Valve - Foxboro 563781
Temp. Reécorder - L&H 350456
Temp. Recorder - L&N 338835
Gas Valve - L&N - #5 Comverter
Control Valve - Foxboro 619301
Cortrol Valve - Foxboro 619302

= Crows Nest

DSW 462594
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Equipgent Humber List Comtimued:

Equipment

Number ) Description

83-132 " HKagnetic Valve = Oa Preheater #5

83-136 Pressure Balasce Valve = L&N

83-142 ‘Temp. Controllar - L&N 350682

83-145 Panematic Recorder - L&K 366481

83-146 Control Valve - Foxhoro

83-147 . Poteatiometer Controller - Foxboro C58872 - Hydragem Coump.Rm.
83-148 Potentiometer Comtroller-Foxboro C-58873-
83-149 Gas Valve -~ L&N

83-150 Temp. Recorder - L&K 350738 . ,
83-151 Temp. Recorder = L&R 350744

83-152 Gas Valve ~ L&N )

83-153 Control Valve - Foxboro 697076

83-~154 Control Valve - Foxboro 697077

83-155 Control Valve - Foxboro 697078

83-156 ' Control Valve - Poxboro 645409

83-166 Gas Valve = #2 Still :

83-168 Temp. Recorder - L&N 350802

83-169 Temp. Recorder - L&N 350803

83-170 Temp. Recorder - L&K 350805

.83-171 Temp. Recorder - L&KR 350796

83-172 Temp. Recorder - L&R 350784

83-174 Temp. Recorder - L&N 381506

83-175 : Temp. Recorder - L&N 381509

83-176 Temp. Recorder - L&N 381528

83-177 Temp. Recorder - L&N 381541

83-179 Temp. Recorder - L&R 350806

83~180 Temp. Recorder - L&K 381525

‘83-181 Temp. Recorder - L&R 350800

83-182 Potentiometer Recorder - L&N 381467

83-183 Potentiometer Recorder - L&N 381419

83-185 Potenticmeter Comtrollar - Foxboro C-63869
83-186 Potentiometer Comtroller - Foxboro C-63870
83-187 Potentiometer Controller - Foxboro C-63871
83-188 Potentiometer Controller - Foxboro C-63872
83-189 Control Valve -~ L&H - W/AB Air Set

§3~190 Control Valve - L&N - W/AB AiT Set

83~191 Control Valve - L&H - W/AB Afir Set

83-192 Control Valve - L&K - W/AB Air Set

83~193 Control Valve - L&N - W/AB Air Set

83-194 Control Valve - L&N - W/AB Afir Set

83-196 ‘Ratox Press Comtroller = Foxboro C93641
83-197 Diff. Prese Controller - Foxboro C66930
83-198 Hotor Comntrollaed Valve - Foxboro 470763
83-253 Pressure Valve - L&R )

83-256 Rec. Temp. Countroller - L&N 576007

DSW 462595

WATER_PCB-SD0000046191



115.

Equipment Humber List Comtinued:

BEquipment

Number Description

83-257 Rec. Temp. Comtrollar - L&H 576010

83-258 Rec. Temp. Comntroller - L&N 576015

83-259 Rec. Temp. Comtroller - L&N 690411

83-260 Temp. Recorder - L&H 690470

83-261. Temp. Recorder - L&H 690473

83-262 Potenticmeiar = Foxboro F83911

83-263 Potentfometst ~ Foxboro F83912 )
83-265 Ind. Press Controller - Foxboro 95626 - Hyd. Comp. Room
83-266 Coat. Benzol Valve - Foxbero 1619914

83-267 Control Benzol Valve - Foxboro 1619963
83-268 Control Bemzol Valve - Foxboro 1619976
83-269 Control Gas Valve-Mason-Nei{lan J-29871C8276
83-270 Control Gas Valve-Mason-Neilam J29872C8276
83-271 Control Gas Valve-Magom-Neilan J-29873C8278
83-272 Controlled Valve-Foxboro F25FB-Hydrogen Compressor
83-328 Gag Comtroller - Foxboro J19649

84-18 Biphenyl Flow Countroller -~ Foxboro - #4 Comverter
84-19 Biphenyl Flow Coatroller - Foxbore C33473
84-20 Biphenyl Flow Coatroller - Foxboro C32422
84-23 Biphenyl Flow Countroller - Foxboré C37533
84-24 Bi{phenyl Flow Coénfrollar - Foxboro C37534
84-28 Biphenyl Flow Comtroller - Faxbore C55147
84-29 Biphenyl Flow Comtroller - Foxboro C63568
84-30 Biphenyl Flow Controller - Foxboro C-63569
84-31 Biphenyl Flow Controller - Foxboro €63570
84-32 B{phenyl Flow Controller - Foxboro C-63571
84-53 Pnemmatic Tramsmitter-Foxboro F75356

84-54 Pneumatic Transmitter-Foxboro F75357

84-55 Paeumatic Traasmi{tter-Foxbora F¥75358

84-56 Poematic Transmitter-Foxboro F4592¢

84-57 Pacumatic Tramsmitter-FoxboTo F45927

84-58 Preunatic Transmitter-Foxboto F45928

84-59 Paemmatic Tramsmitter-Foxboro F45929

84-60 Paewmatic Transmitter-Foxboro F45930

84-61 Pheumsatic Transmitter-Foxboro F45931

84-62 Pneimatic Tranemitter-Foxboro F45932

84-63 Pocumatic Transmitter-Foxboro FP45933

84 -64 Pocumatic Transmitter-Foxboro F45934

84-65 Pueumatic Transamitter-Foxboro F45935

84-70 Intergrating Flow Controllar-Foxboro F75359
84-71 Intergratimg Flow Comtroller-Foxboro F75360
84-72 Intergrating Flow Controller-Foxboro F75361

: DSW 462596
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Bquipneat Number List Contimued:

Equipment

Buaber ] . Description

86-2 Gas Mater - 016398 - #5 Unit

86-5 Gas Meter - 016463 - #11 Uait

86-7 Gae Meter - 016489 -#13 Coaverter

86-17 Gas Meter - 829070 - Biphemyl Still

86-24 Gas Meter - 016397 - #12 Tait

86-29 Gas Heter - 027352 ~ #7 Comverter

86-30 Gas Meter -~ 028002 -~ #4 Comverter

86-31 Gas Heter - 028003 - #6 Comverter

86-32 Gas Meter - 028004 ~ #2 Comverter

86-33 " Gas Mateyr - 028265 - £3 Couverter

86-49 Gag Meter - 051935 - #10 Unit

86-50 Gas Meter - 051936 - #9 Unit

86-51 Gas Meter -~ 051936 - #8 Unit

99-20 Fence - at Benzol Storage Tank

99-26 Fence - Storage Pit

106-132 Flood Lighte - Peed Tank

106-253 Clock Synchonousg

106-276 High Boiler Storage Pit - "Lake Clegorm"
106-283 Benzol Unrloadirg Dome

106-365 Transmitter Stand - Meter Room

106-377 Preumatic Wrench

106-391 High Boiler Storage P{t - Storage Crude Santowax
106-525 ' Pipe and Coils for #12 end I3 Units

106-533 " Conversion Measurement Systeam

107-16 Fire Extinguisher - on 2-Wheel Truck

107-33 Rmergency Foam Lime -~ at Benzol Feed Tamk
"110-39 Platform at Storage & Shippimg Tank - S.E, Cormer Bldg. 27.
110-42 Platform #2 to #6, and $#11 Uaits - Hid. Comv. Room
'110-56 " Supports for Bemzol Feaed Pipimg - S.W. Bldg. 27
110-68 Platform at #1 Still

110-69 Pletform at Biphéemyl S€11I Heater

110-70 Walking Platfoim, above Deck Shed Roof-Bemzol Locding
110-82 ' Platform 7,8,9,10 Uaits

110-83 Platform #2 Bipheﬁyl still

110-84 Platform Benzol Feed Tlnk

110-85 " Unlosding Platform

110-95 - Platform'#12 and #13 Umits
- 110-99 Platform, Includimg Greting & Stafrs, Tovers to

Hardle Sub. Pump
112-16 Coutrol snd Alarm System

DSW 462597
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Equipment Number List Coantimued:

Equipament .
Humber Degeription

116-98 - Aroclor Heater (From CC Jab - At Ho' Value)

117-201 " ‘Tool and Supply Locker (4)

206-57 Feed Pump Structure (Femce and Concrete Floor)
206-72 Operatimg Structure-Bipheayl Sump Tamk (Catch Bagin,

Fire Wall, Platform)

DSW 462598
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118..

August 1957

MAINTENANCE SURVEY

SERIES 100 - GENERAL PLANT

Benzol Tank Car Unloadimg Pump (1 Required)
Function: To unload bemzol from railway tamk cars
to the benzol storage tasmks.
Haintensmce
Required: Nome
Item 102: Benzol Storage Tanks (5 Required)
Function: To provide Benzol raw material buffer
gtorage between receipt amd use.
Hainmtenance
Required: Nome
Item 103: Benzol Trangfer Pumpe (5 Required)
Function: To tramsfer bemzol from the benzol
storage tanks to the bemzol feed tanks.
Haintenamce
Required: Maimtemance will be dome omn MRO - proposal
hes beer made to test suctiom of pumps to
detemiae {f a fewer mumber of pumpa cam be
used. S
Item 104: Tsopropyl Alcobol Storage Temk (1 Required)

Function: To provide buffer storage for isopropyl
alcobol,
Haintenamce
Required: Home
DSW 462599
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( August 1957

Ttam 105: Isopropyl Alcobmf Trangfar Pump

Functionm: To trangfer {sopropyl aléohol to the
isopropyl alcohol feed tamk.

Maiatenance
Required: Rone

Item 106: Benzol Feed Tank (2 Required)

Function: 1. To provide a source of benzol for
feeding the Biphemyl wmits.

2. To provide a catéh tank for the bemzol
returned from the Biphenyl process.

Maintenance
Required: None

Item 107: Beazol Feed Pumps (3 Required)

Fuaction: To deliver the benzol feed from the benzol
feed tamk to the bemzol vaporizer coil of
each Biphenyl wmit.

Haimtensnce .
Required: Roue

Item 108: iaqprogyl Alcohol Feed Tamk

Fumction: To provide a source of fsopropyl &lcohol
for feeding to the benzeme feed.

Haintenamce
Required: Hoae

DSVqAB?GOO
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Item 109: twpropjl Alcohol Fead Puap

Function: To tramsfer Isoprapyl Alcéhol to the

suctiorn of the benzol feed pumps.

Mai{ntemance

Requirad: Rone
Item 110: Hydrogen Coolers (6 Required)

Furction: 1. To cool the gas amd vapors from the

benzol comndenser im order to dacrease
the vapor load ou the hydrogea compres-
sors, .

2. To condense gome of the bemzol vapor
from the hydroger gas.

Maintenance .

Required: Cleen sach cooler om the vater side. This
cleaning should corsist of acid washing and
ingpection to determime {f physical clean-

iag 1a necessary.

Item 111: Berzol Catch Task (1 Required)

Fuction: Ta trap comdemsed bemzol from the
hydrogesn gas.

Mafutemance
Required: Home

Item 112; Hydrogem Compressors (3 Required)

Fuaction: To comprees the hydrogen and comdemse the
benrol vapore coutazimed fm the hydrogen.

Maintemance
Required: Rome

DSW 452601
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" Ttem 113: Imter Coolers (3 Required)

Functioa: To condense benzol from the hydrogea gas
after the first compresgion stage.

Hlilfcnance
Required: Rone

Item 114: Low Pressure Recéiver (3 Required)

Fumctionm: ' To provide a trap and collecting tasmk for
the benrol condensed from the hydrogen gas
after the firet compression gtage,

Maintenamce
Required: KRone

Item 11S: After Coolers (3 Required)

Fuaction: ' To coudexse benzol from the hydrogen gas
after the second compression stage.

Maintenance
Required: Home

Item 116: High Pressure Receiver (3 Required)

Pumction: To provide a trap sad collectimg tamk for
bemzol condemsed from the hydrogem gas
after the second compression stage.

Maimtemance
Required: Vieuel imspection imdicate mo wmaimtenamce

required. However, thickmass ef these
tanks should be checked,.

DSW 462602
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Ttem 117: Beazol Return Pump Tamk (1 Réquitéd)

Fusction: To collect the condeunsed bemzol from the
receivers aad the berzol. catch tamk.

Maiatensnce
Required: Fore

Item 118: Recovered Bemzol Returm Pump

Fuaction: To Teturm the recovered bemzol iz the pump
' tamk to the bemzol feed ta=mk.

Haimtenance

Required: Home
(Larger bemzol pumps are mreeded.)
(A separate project is beimg submitted.)

k Item 119: Crude Biphenyl Catch Tasks (Sump Tanks) (2 Required)

Fumctiom: To cetch the crude Bipheryl from the
Bipheayl umits amd store it prior to
batch distillatiom.

Maimtenance

Required: Repalir sheet metal weather-proofimg

over imsulatiom om Ko. 1 Sump Tamk.

Item 120: Still Charging Pumpe (2 Required)

Function: To deliver the crude Biphenyl from the
catch tamkas to the etill.

Mgintenance
Required: Home

OSW 462605
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Item 121: High Boiler Collectimg Tank (1 Required)

Fumrction: To provide a receiving and coolimg tamk
for the distilled high boiler (Santowax C).

Ma{ntenance k ‘

Required: The {msulation on this tank {s saturated

with Bipoenyl. Remove old f{nsulation and re-
{agulate., Provida new weather-proofing.

Item 122: High Boiler Pump (1 Required)

Function: To deliver high boiler from the high boiler
, tank to the Santovex C Storage Tank.

Maintenance

‘Required: None

Item 123: Distilled Banzol Collection Tamk (1 Required)

Function: To provide a catch tank for the benzol
fractfon distilled from the crude Biphenyl.

Maintenance
Required: Hone

Item 1263 Distilled Benzol Return Pump (1 Required)

Function: To deliver the recovered benzol from the
distilled benzol collection tamk to the
berzol feed tamk,

Maintenance
Required: Repair motor casing where {t has
corroded through.

DSW 462604
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Item 125: Biphenyl Storage Tanks (2 Required)

Function: To store distilled Biphenyl prior to shipping.

Maintenance ‘
Required: Hone

Item 126: Biphenyl Loading Pumpsg (2 Required)

Fumction: To deliver Biphenyl from the Biphenyl
storage tanks to tank cars for shipping.

Haiptengnce

Required: Koue

DSW 462605
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SERIRS 200 - BIPHERYL UNITS
Itenm 201: Bengzol Vaporizer (1 Requirad per Unit) B
Function: 1. To vlporize the benzol féed to each

Bipheayl wnit.

2. To recover gensible heat from the
exhaust gaseg uged ia heating the
preheatar and coaverter pots.

Maintenance
Required: Unit Ko. 2 through 13:

Check each vaporizer coil core and coil
support. Susgpend all vaporizer coils from
the top and eupport each turm of the coil.
Replace the §.5. coil cores as required.

Item 202: Heet Exchanger (1 Required on Units 4 and S Only)

Function: 1. To further super-heat the bénzol vapor
from the vaporizer.

2. To recover heat from the vapors leaving
the converter.

- Maintemance
Required: Unit Ho. 4 and 5: Homne

2606
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Items 203, 204, 205, 206, emd 207: Fire Box snd Agsociated Preheater Pots,
: ) Converter Pot, Burmers, efc.

Functiaen: Te eupar-heat the benzol vapors to the
-. pyrolysis temperature.

Maintensnce . .

Required: Firebox: Check brickvork in firebox of
Units 2 through 13 and repair
a8 Tequired,

Burners: Uailt Ho. 4: Replace broken
' Ingpirator om
preheater.

Unit No. 5: Replece misging
burners on coaverter.

Unit Ro, 7: Replace misging
burners om converter.

Replace broken
Inspirator omn Ho. 1
prehester.

Unit NHo. 8: Replace migging
burner on Ko. 2
prehesater.

Unit No. 9: Replace broken
Ingpirator on Ho. 2
preheater.

Uait Ho. 103 Replace brokem
. Inepirator on con-
verter and o, 2
preheater.

Unit No. 11: Replace broken
Ingpirator on No. 2
preheatar.

Unit No. 12: Replace broken
Inspirator on
coaverter.

DSW 462607
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Ttem 208: Start-Up By-Pass Stack; (1 Required per Unit)

Function: To provide a mesns of by-passimg the hot
flue gases around the cold vaporizer prior
to beginning the benzol feed.

Maintenance )

Required: Check the butterfly type valve inm the
horizontal header between the by-pass stack
and exhaust stack of Unite 2 through 13.
Repair as required.’

Item 209: Exhaust Stack (1 Required per Uait)

Function: 1. To provide a means for exhausting the flue
gas from the preheater and comverter to
the atmosphere.

2. To provide a housing for the vaporizer cofl.

Maintenance .

Required: Check the firebrock {in the exhzust stacks
of Unite 2 through 13 and repair as required.
Repair all holes in these stacks.

Item 210: Lead Trap {1 Required per Unit Except Unit Fos. 4 and 11)

Function: To trap entrained lead coming over with
the benzol vapor from the converter.

Maintenance :

Required: - Ho maintenance required. (These lsad traps
will be elim{nated &g soujourn pot sectiong
are installed on the converter pots.)

pSW 462608
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Itemg 211, 212, 213 and 214: Practiomatimg Columm Carbom Trap, Coudenser
and Split Flow Box (1 Required per Unit

Fanction: . 1. To function a8 a cooling system to
- condenge the vapors from the convarter.

2. To effect a partial geparation of the
benzol from the converted producta.

HMzintenance . _
Required: Check the supports on the #2 Unit column

and provide additionsl supports as necegsary.
These supports should be adaquate to support
the column and esssociated equipment when

the columm {3 filled with watar.

DSW 462609
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SERIBS 300 - BIPHENYL BTTLLS

Ttem 30l: Biphenyl Still Pot (1 Required per §till)

Function: To provide a reservol¥ for heating the
charge of c¢rude Biphenyl which is being
distilled.

Maintepnance .

Required: Still Ho. 1: FKome

Still FHo. 2: Kone

Item 302: Biphenyl §¢111 C{rculating Pump (1 Required per $till)

Function: 1. To circulate the crude Biphenyl in the
still pot through the hesting coil of
the gas fired heater and back to the

still pot.
4,’
s 2. To pump the residue in the gtill to tha
high bofler collecting tank,
Mzintenance
Required: Still No. 1: Home
Still ¥o. 2: Home
Item 303: Gas Fired Heater (1 Required per Still)
Function: To supply the heat required for dfst{lling
: the crude Biphenyl.
Maintendnce
Required: Still Ho. 1: Recondition eor replace
two bad inspirators amd
reconnact to gas lime.
Still Ho. 2: Homne -
( DSW 462610
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Items 304, 305, and 306: Biphemyl Still Coluwmm, Condenser, and Split

Item 307:

Flow Box (1 Set Required per Still)

‘Fumctionm: To separate and comdense the crude

Biphenyl vapors iamto bearol, high
boiler, and Biphenyl,

Heintenguce :
Required: Still Ro. l: KNome
8till Ho. Z: Home

Hesds aad Tails Catcthnnk

Item 308:

Fumction: To provide a catch tamk and storage for
the heeds end taila distilled from the
crude Biphenyl.

Haintenaucae

_Required: - 8till Ro, 1: Yone

Still Ho. 2: Kone

Heads snd Teils Return Pump (1l Required per Still)

Ttem 309:

Funections To retura the heads smnd tails from the
‘catch-tank to the still pot,

Haintesmance
Required: Still Ho. l: . Fone
8till Ho. 2: BHone

Biphenyl Catch Tamk (1 Required per Still)

Fumction: To. receive the Biphenyl fractfom -amd
temporarily store the Biphemyl duriamg .
the distillation.

Maintsurnce
Required: st1ll Ko. 1: KNome
6till Ho, 2: Hone

DSW 462611
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_ Item 310: Distilled Biphewyl Transfer Pump (1 Raquired per §till)
Function: To deliver the distilled Biphemyl from the
Biphaayl catch tank to the Biphenyl storage
tanks.
Maintenance
Required: St{ll Ho. 1: Xome
' s§t{ll No. 2: Nome
DSW 462612
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SERIES 400 - INSTRUMENTATION AND CONTROLS

Item 401; Automatic Lat-Down Level Control (1 Required omn Primary Feed Tank Ouly)

Function: To automatically maintain a supply of benzol
im the feed tank aad to sound am alarm in
caga of high or low level,.

Maintenarce
Required: Nome

Item 402: Benzesne Feed Comtrol (1 Required per Uait)

Function: 1. To automat{cally meter 2 gpecifiad quantity
: of benzasne to each wmit.

2. To automtticilly eshut. off the matural gas
flow whern the feed gtopa.

Ha{atenance
Required: Kone

Item 403: Tvelve Poiat Temperature Becorder (1 Required per Unit)

Function: To record the critical temperatures.

MainCensnca

Required: Check the instrumeat om each umit and
repair ds requirad. Each instrument ig

to record:

1. The condenger water outlet temperature.

2. The vapor temperature om the top plate.

3. The flue gae temperature leaving the
vaporizer coll sectiom of tha exhsust

stack.

4. The temperature of tha materisl flowing
through the sump line.

DSW 462613 -
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Item 403 Comtimued:

Maintemsnce

Required

Continued: 5. The temperature of matariel leaving
' the vaporizer coil.

6. The temperature of the lead in the
Ha, 1 preheater.

7. The tempersture of the lead in the
Ho. 2 preheater.

8. The temperatura of the flue gae
entering the vaporiger coil sectiom
of the exhaust stack.

Item 404: Single Point Temperature Rcéotdiag Controller (1 Required per Uanit)
Fuaction: ’ - To {mdicate, record, amd comtrol the
temperature of the converter by regula tinrg
the matural gas to the burners.
Hg{ntenance
Bequired: Howme )
Item 405: Natural Gasg Meters (1 Required per Umit and 1 Required per Still)

Functiom: To record the quantity of natural gas
ugsed om each Biphenyl Unit and each
Bipheryl 5till,

Maintenauca )

Required: Cleen, recomrditionm, and check all gas
neters. Relocate one of the two meters
nov on Ho. 12 Uait to Ho. 7 Uamit.

DSW 462614
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Item 406: Biphenyl 8till Twelve Poimt ;l‘mperature Racordar

Fuaction: To record the critical temperatures om
the Bipheayl stilis.

Hai{ntenance
Required: St111 Fo, 1: Hone
St{ll Ro. 2: Rone

Itesm 407: Biphemyl Sti]l Furnace Temperature Recordimg Comtraller

Function: To comtrol the temperature differentisl
between the heater inlet and outlet by
tegulating the flow of gas to the burmers.

Mgintenence
Required: None

Item 408: Biphenyl Uait Automatic Safety Switches for Natural Gazs
. (1 Regquired per Umit)

Function: To protect the equipment in the event of
am emergency, by stopping the flow of
matural gag to the No. 2 preheater when
tha temperature exceeds a predetermimed

maximum.

Haimtenance -

Required: Check, clean, recomdition and repair as
required.

DSW 462615
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Item S501: Lightimg

Halntemauce

Required:

Item S02: Power Wiriag

135.

Angusgt 1957

Maintanance
Required:

BERIES 500 - UTILITIKS

1.

Ingtall adequate lightimg in bengene
valoading dock argea.

Provide adequate lighting fa Biphenyl
Urit rocms, lgt, 2ad, aad 3rd floors.
Lighting should be of the flood light
type and should be located mear wells
and windows go that the lights do not
averheat.

Imgtall imsulated evitch buttoms om
berzol unloading pump switch.

Replace the fnguletion button om the
high boiler catch task pump starter .switch.

Replace fhe ingulation buttons om both the
Ho. 1 amd Ro. 2 still heads and tails

‘Teturr pump starter switches.

Replace the {imsulation buttons on the
Fo. 1 etill Biphenyl trangfer pump
etarter switch.

Replace the emnymerable condult covers
throughout the emtire area.

DSW 462616
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" Item 503: . Process Piping
Maintemance ' v
Required: 1. Extemd the leg in the benzeme rum-back -

1ine from the roof cooler to make lag

8! high. (Completed)

2. Remove the gwivel flow box from each
gtill and fnstsll {n their place =
sight glage (stesm jacketed) amd a
3-vay, "I" type, valve. Provide a
sample port im the lime., (This
chenge will reduce Biphemyl sublima-.
tion in the area aad eliminate a
source of product cortamimatiom.)

. 3. Repair emnumerable steam leaks through-
out the ares,

4. Replace the bert sump tank vert hesader
go that condensed benzeme cam run
back to both gump tammks.

Ttem 504: Plant Water Piping -

Haiicclxxce
‘Required: Dismantle coppar tubing to bemzol feed
puap bearings and iastall 1/4™ gteel
piping.
Item 505 Hatural Gas Pipirg
Haletenance
Required: Ko maintensnce {8 required except for

gemeral renovation of uaugeble valves,
gauges, sud gemeral wanderimg pipe russ.
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Item 4506: Steam Pipimg - Bengol Loadiag Dock Ares
?{Liytexuca
.Required: . 1. Imetall stesm trap om tamk car um-

loading 1lime tracer mesr pump.

Supply steam to thie tracer near base
of pump and trap mear this peimt.
Condemgate will draim back down the
tracer to trap.

2. Dismantle copper tubiag feeding trsacers
or bangol feed pump discharge line and
izgtall im schemetrical fashiom.

3. Survey all stesm traps imn the ama and
repair or replace those mot operatimg.

Item 507: Buildimg

C Maintenance )
Requirted: Removal of the walls {n the Biphemyl Unit

ares is desperately meeded. Thie report is
- by 8o meang presemting the design for that
umdertakisg because it is beyomd the scope
of this survey. However, the author does
emcourage those concermed to act upom the
removal of these walls at their earliest

opportunity.
Ites 508: Sewers
Maintenance
Rsquirad: Provide sewer for bemzol feed tamk draim.

DSW 462618
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Ttem 509: Fire Protection Equipment Imcludiamg Sprinmklers
Maintemance
Required: This equipment {s im fairly good
' corditiomn but some of the equipmeant
should be replaced with up-to-date
equipmesnt.
Item S10: Grounds and Gemeral Area
Bemzol Umloadimg Dock Area:
Haintemance
Required: 1. Remew guard rail aroumd tamk car
dome gliang. :

2. Remev the 2 heazene pipe lime supports
due south of hydroges compressor room
meaTest the Muriatic Acid area.

. C 3. RExtesd femce around bemzol storage tamke
‘ to {rclude {sopropyl alcohol storage tamk.

4. Repair staps to morth Bemzol feed tank.

5. Rapair benrol fesed tamk dike.

6. Remove the float valve from the sump
pump at the comcrete dikes arommd sump
tanke end bemzol receiver. Provide a- .
menual gwitch so the water cam be
drained from this dike.

(A project has beea submitted for the remewal
of the Biphemyl transfer lime amd the pipe
supports.)

Item 511: Paiutimg
Maiutensnce ‘ Paintiag of the Bipheayl Plamt is, im gemeral,
Required: seeded. Thig, however, {g beyomd the scope
B " of this survey. Paiatimg ir this ares should
( be om 4 scheduled basis emd ehould begin
- {mmediately,
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ILtes 5127 Iungulation

Maiatensnca
Required: Irgulata:

1. &ll limes betweem vaporizer coils and
Ho, 1 preheater

2, all 1imes between the No. 1 prehester
a&d the Ho. 2 preheater

3. all lineg betweem the Ho. 2 prehesters
gad thg comvertars, aad

4. all limes between the comverters aid
the columms. ’

. Imsulste all steam jacket pipimg.

Item 513: co, Piping

Haintenance
Required: (A project has been spproved for the
: {matallation of CO, distributioa piping.
Comsequently, mo recommendations for im- .
provisg the present system will be made.)
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