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SUMMARY

Future Biphesyl-Santowax requirememts have mecessitated an
{ncrease im Biphemyl productiom while maintaimimg approximately
the same Samtowax productiom. This productiomn balamce cam be
achieved only by imcreasimg the bemzeme feed rete. KNumeroug
altermatives cam be comceived om how this might be accomplished,
but before any evaluetiom cam be made, it vas mecessary to
determine what must be dome to the exigtimg plamt to obtaim
contimued productiomn. Comsequently, & Maintenance Survey was
seeded to determime the extemt of the mecesgary repairs. Im
addition, the Phosphate Divigiomn Fimal Desigmn Data Report for
the existimg Biphemyl plamt, prepared im 1948, vas out-dated
and meeded revigimg. To mimimize the work losd, these jobs
weTe combimed.

This veport describeg im detail the equipmenrt ueed for the
production of Biphemyl at Amnigton. The equipmemt descriptiom
i{g based on equipment imgpectiom, firsthaad kaowledge, aud om
{aformatiom supplied {m Phosphate Divigiom Engineering Depart-
mert Report No. 117, titled "Fimel Design Data om 12 Umit
Diphenyl Plant at Amnistom, Alsbams," dated December 23, 1948,
by G. ¥. Jordss. ' .

The Maimtemasce Survey presemted {m this report ig based om
visudl f{mspection of each item emd Imcludes omly those repairs
meeded to put the plamt im good operatimg comditicm. Revigioms
to the process, equipment improvemexnts, Hpimg alteratioms,
etc., are beyomd the scope of this report. These alterations
and/or additions will be presemted im sibsequemt reports amd
will be evaluated ard justified om their owm merits.
The words "Biphesyl™ amd "Dipheayl"™ are symomymoua amd are
interchangesble {m this report.

-

=

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

IRTRODUCTION

Diphemyl is produced by a pyrolysis reactiom between two molecules of bemzol
{n which one molecule of diphenyl and ome molecule of hydrogem are formed.
The pyrolysis {s brought about in this particular csse by stepwise vaporizing
and super-heating benzol by bubblimg the vapor through a series of pots
filled with molten lead. The temperature to which the fimal lead pot or
"converter™ ig heated determines the percemtage of the bemzol convertgd

vhich {ncreases with higher temperatures.

Several other pyrolyeis reactions also occur producing mainly terphenyl and

also gome more highly polymerized compounds. In addi{tiom, some free carbon is
formed which deposfte inm the unfts causing considerable maintemence difficulties
because of plug-ups. The percentage of terphenyl in the crude Biphemnyl ig rough-
ly the geme as the conversion percentage of the benzol.

SYNOPSIS OF PROCESS

Liquid benzol is shipped im tank car lotu to the plant gite and unloaded through
the top dome by a giphom Lype pumping arrangement delivering the benzol to storage
tanks. The benzol delivery pipe is steam traced and the gtorage tanks have

gteam coils to prevent the beazol from freering in the winter. Each of the

five storage tanks has a sump pump for delivering bentzol to the feed tanmk.

These feed tanke are automatically refilled by a comtinuoug "let-down" comtrol.
Only one of the storage tanks is allowed to feed the feed tank at a time. This
choice of storage tamk is manually determined by am operator. The single feed
tank services all of the diphenyl units by means of a centrifugal pump fed from

a bottom outlet im the tank. The benrzol feeds & header where the imdividual feede
are metered through orifices to the differeat units.

Isopropyl alcohol {g added to the benzeme feed {m councertrations of O to 0.5%

by weight, usually 0.15% is added. This isopropyl &lcohol is pumped to the suctiom
of ‘the benzene feed pump vhere it is mixed and pumped to the wmits. This
material catalyzes the comversion, that {s, & 40-60°C. lover operating tempera-
ture cen be maintained whem thig material 1s added to the feed bemzene.

There are twelve diphemyl umits of equal capacity, each comsistimng of a pipe
coil vaporizer located im the flue gas exhauast stack, twvo preheater pots amnd a
comverter pot filled with molten lead and suspended im a firebrick settimg for
burning matural gas, end a fractionatimg columm with & condemgar and gplit flow
box. Im two of the umits, Nos. 4 and 5, ome of the preheater pots iz replaced
with & heat exchanmger.

The units are numbered 2 through 13, there baving been & No. 1 unit at ona time.
The present mumber of umits were erected {n five {mgtallments, Hos. 2 aand 3
havirg been erected at dfferrmt timdgz, Nosg. 4 and 5 together, Nos. 6, 7, 8, 9,

and 10 together, and Hoe. 11, 12, and 13 together so that these groupes are zll
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glightly differest im some detalle. However, there are omly a&ctually two funda-
men tally different typees of units, Kos. 4 and 5 differing from the rest im that
ome of the preheater pots ie replaced by a heat exchanger. Although the heat
exchanger effected a gas savings as predicted, it proved impractical due to carboam
formation fouling the tubes and the idea was abandonmed om the subsequemt umita.

. After the benzol feed hae been metered through san orifice, it passes through

the vaporizer pipe coll im the flue gas exhaust stsck where the liquid bemzol {s
vaporized aad at the same time recovers some of the heat from the exhaust flue
geses. The benzol vapor ig then bubbled through molten lead im the two preheater
pote in series and the temperature stepped up to the pyrolysls reactiom tempera-
ture. The hot vapors are comverted to 10-307 diphemyl &s they leave the
converter pot, which 18 similar to the preheater pots except that the molten
lead is very carefully coamtrolled at the desired reactiom temperature, usually
betweea 750 aad 810°C. The temperature is adjusted to give the percent comversiom
readed to maintaim the balanca betweer Biphenyl and Samtowax meeded to meet sales
demands.

After leavimg the comverter, the bamzol amd comversiom producte pass first
through a lead trap (which is eesentially a wide place im the lime) for removing
entTalmed lead and then enter the bottom plate of & fractionatimg column. A4
comeidergble mmoumt of carbonm adheres to the pipes betweem the converter and the
lead trap, and the leed trup and the fractionatisg column, necessitatimg the ra-
moval amd cleaming of the pipes every ome to six moutha.

The super-heat in the vapors from the comverter is utilired im a fractlonating
colusm to effect & partial separation of the bemzol from the comversiom products.
The coaverslom products ara later completely eeparated ir & batch distillatiom.
The column top 18 maimtained at(lOOOC. by refluximg the condemsed benzol vapors
back tothe top plate. The comversiom product 2md some bemzol is condansed im the
column and alloved to overflow from & carboa trap om the bottom of the columr to
a crude diphemyl catch tanmk for storage prior to batch distillatiom. The overhead
vapora from the column are cooled by a partial comdemser amd the liquid bemzol
draimed to a rotawsir for gpittimg the flow imto reflux amnd bemrol overhead which
18 "run back”™ to the bemzol feed tamk by gravity. The rotaweir 1s used to adjust
the ratio betweea Teflux amd overhead. There are five differemtly sized aad
designed groups of comdemsers, & mew desiga having beem made for each imetall-
ment of wuits &s memntiomed earller, amd & differemt desigm used to replace gome
bad comdemsers. Im additiom, thege condemsars have beem shifted from ome urit to
grother to facllitate cleaning aad repairimg comdemsers.

The coaversiom product hydrogem, geturated with bemzol vapor, {e bled off from
the condemger ard rotaweir, collected im & commor header, aad passed through

six coolers, commactad im parallel, where some of the bemzol ie coudemsed amd
allowed to rum by gravity back to the auxiliary feed tamk. From the coolers the
saturated hydrogem gas is passed to & collectimg tesk i{n which more of the bemzol
comndemrges out and {e drained to the bearol pump tamk im the compregsor rooca.

The hydrogea from the collectimg tamk is compressed la two stages to 250~ 300#/11
Ar imtercooler amd aftercooler comdemses the bemzol vapor after each etage.

Thig benzol ig collected in pressure receivers after each stage and periodically
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blowa by the hydrogem pressure over imto the pump tamk for returm to the
berzol feed tamk. The hydrogem is vemtad to the atmosphere or elee uwsed im the
mesufacture of HB-40, HB-20, atc.

Iz the gecond type of umit (Hos. & and 5) the flow of material is egsentially

the ssme as that described sbove except the vaporized bemzol feed emerging from the
vaporigzar cell passeg through a heat exchamger im lieu of ome of the preheaters.
The comversiom products amd bemzol from the comvertar pot are also passed through
the heat exchamger, countercurreat to the bemzol faed, thug transferring semsible
heat from the comverted gases to preheat the feed. The comversiom products and
vapors from the comvertar pot them pags on to a colums ag {g the czse with the
other umits.

Souma of the unitllhnve‘beel gltered gimce theirAinltnllatiol.

Unit Bo. 4 ig beimg equipped with a & foot extemsiom om the converter. This exten-
sion to the comverter will act as & sojourn sectiom. This additfom reaction epace
vill provide additiomal reaction time amnd permit & temperature reductiom of 30-60°C.
in the conaverter while maimtaiming the seme percemt comversiom., Thig reduced
temperature will mimimize carbom formatiom a&ad reduce the heat exchanger foulfsg
and unit clean-outs. The lead traps will be eliminated.

Urit Ho, 1l hag a large coil 1ir the lower sectior of the columm which acts as &
vaporizer. The flow ig through the large coil, the stamdard vaporizer coil ism
the stack, the three pots, end to the columam. The hot gases from the comverter
pot heat the bemzeme 1ir the large coil amd vaporize the benzese. The recovery

of heat from the comverted gas stream hes permitted an increased bemzene feed
rate of about 100 galloms per hour. The imcrease ig due to bettar utilization

of the heat {mput amd the reduced heat load or the columm amd comdemser. Room
for this large coil was made availeble by removimg the two lower bubble cap plates
from the columa.

Umite Rog. 12 emnd 13 ere equipped with this large coil but the coil is beimg by-
passed becauge the wnits surged smd caused excessive pressures throughout the
unit, thus blowimg the gaskets aroumd tha top of the preheater amd comverter pots.
Ho. 11 umit also surges occasiomally but eimce Ho. 11 wmit {as equipped with a
gsojourm pot (the same &8s will be imstalled om Ho. 4 umit), the edded space
provides & cushion to abgorb the suddem expamsion caused by rapid veporizatiom

of bengsme im the large ceil.

Ho. 11 wmit i being equipped with am automatic raflux comtrol which will comtrol
the reflux reate to maimtsin & cometamt vapor temperature om the third plate
from the top of the columa.

Bach unit i{s aquipped with two orifice plates betweem the comverter amd coluam,
These orifice plates are sized to give & pressure drop of sbout 40 psig aad
thereby permit am imcreased pot operatimg pressure, imcreased soujourm time,
and a reduced operatimg temperature aamd mimimire lead carryover from both
entraizment and lead vaporizatiom. The dizmeter of these orifices are 1.031
and 1.014 inches, the larger orificebeinrg upstream from the smmaller ome.
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The sump prodauct from all the columme {s collected by gravity im two crude

diphemyl catch tsmks. The pipisg to thetamks is steam jacketed to preveat the diphemyl
from freezimg and hes a liquid trap to preveamt vapors from emterimg the catch

tank from the columm. The tasks are veasted imto the hydrogem header to equalize the

prassura.

The twe batch stillg each comsist of e horizomtal, cylimdrical tank surmoumted
by a fractiomatisg columm, a submerged Rumsey pusmip, and & gasg fired coil heater.
The pump circulates the st{ll charge from the tamk, through the coil heater

aad back to the tamk., The rate of distillatiom of the ¢rude diphemyl is con-
trolled by the combustiom rate of matural gas im the gas fired heater, vwhich is
controlled by em adjustable automatic temperature recorder ard comtroller so as
to give a temperature rise of 20-25°C. betweesm imlet and exit temperatures of the
still charge through the heater coil. If am attempt is made to imcrease the
temperature rise above 25°C., the coil becomes plugged with carbon.

The vapors from the still are separated im a fractiomating colwm. The first cut
from the columm at 80°C. 1is bemzol which i returmed by gravity to a catch tansk
for subsequent returam to the bemzol feed tamk for recyclimg through the diphemyl
urits. The bergol cut is mot rum directly back to the feed tamk because of the
possibility of mot cuttimg the columm at the proper time and allowing some com-
temination to rum back with the bemzol. The mext fractior, distillimg between

80 and a distillate crystallizimg poimnt of 68.6°C. is called "heads" amd comsists

of light oils with boiling poimts mearimg that of diphenyl.

The diphemnyl fractiom {s collected umtil the temperature im the still pot reaches
340-350°C. The tail cut is collected umtil the distillate vappr temperature im

the top of the columm reacheg 3009C.

The varioug d{stillation cuts are made with thege reflux ratios:

Berzol Cut - 20%
Headg Cut - 507
Biphemyl Cut -~ 20%
Tailg Cut - 15%

The high boiler, remaimi{mg im the #till gs residue, ig pumped to the high boiler
catch tenk from which it is rum imto 55 gallom drums for storage or pumped to
the Santowax still or Samtowax storage task.

Iz order to prevemt freezimg of diphesyl im the comdemser at the top of the
fract{omati{mg columm, the commenser coolimg water must be at a tempe rature near
the nelting poimt of diphemyl (158°F.). The flow of pomd water is adjusted

to prevemt freezimg of the product, It {s gemerally mecessary oaly to cut back
the flow of pomd water at the emd of a distillatioa.

The diphemyl productiom {s measured im & catch tamk aad pumped te storage tauks
or tamk cars by a 2" Rumsey vertical sump pump.

The heads amd tails are collacted amd charged back to the mext still batch.
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GENERAL DISCUSSION

The carbom formed im the diphemyl umits partly deposits im the pipe after the
comvarter waits, through the lead trap, ifm the pipe after the leed trap, and
{a the fractiomatimg columm. These pipes becowe plugged with carbor and must
be dismsntled ard cleéned every ome to six momths. The lead trap emd frac-
tiomatimg columa are clesmed out at more imfrequemt imtervals. This so called
“carbom" deposit snalyzes as follows:

Le2d ..ivvviiniaintacnans 56.5%
Insoluble im HNOq.o.cuws

(carborn imcluded).... 42.7%
Ingsoluble, ignited...... 18.5%
Irom oxide, imsoluble... 0.7%
Carbom, combugtiom...... 28.9%

Ag much of this piping ead equipment is above the meltimg poimt of leed, it is
evideat that the adherimg carbom preventsg coslescemce of the moltea lead drop-

lets.

The smount of reflux returned to the fractionating columm is comntrolled by the
operator to maimteim a temperature of sbout 100°C. at the columm top. The
cooling vater to the coudemser is operated & full capacity amd as the heat
duty of each umit {s approximately the game, it is apparemt that the smount of
reflux required will vary accordimg to the effectiveness of each comdemser at
a particular time. Whem the temperature of the effluent water axceeds 70°C.,
the comdengers are cleaned.

The diphenyl umits produce crude diphemyl by 2 contimuous process with a 24-
hour day operatiom. The mumber of units operated depends upom the diphemyl
market or the maintenamce required ou the equipment. The crude diphenyl is
collected amd batch distf{lled at imtervals depemdimg upon the rate of collectionm.
The batch distillimg requires 10-12 hours.
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6.

August 1957 -
EQULPMENT DESCRIPTION .
) SERIES 100 - GENERAL PROCESS EQUIPMERT
1tem o, 101: Benzol Umnloading Pump (1l-Required)
Fuuction: To unload beneol from railway tark cars to
the berzol storage tamke.
Operation: Intermitient. About 5 hours is required for

unloading o=2 car.

Prior to unloadimg, the car must ba chocked to
prevest wmovement, aad groumded to the pump to
prevent formatiom of a static electrical charge.

The pump imlet pipe {3 imserted through the
tank car dome, the valve mearest the pump
guction is opemed, amd the pump 1s started. A
small streem of water is adjusted to pour over
the pump bearings for cooling.

After the task car 1s umloaded, the pump 1is
gshut off, benrene {g allowed to drainm back
imto the pump suction lime, amd the valve
mearest the pump suctionm 1s closed. This
berzene {8 left im the line to prime the pump
when the mext car {s umloaded. Air pressure
{g cut imto the lime which blows the benzol
remaeining in the lime om to the gtorage tank.

With the diphemyl plaat operating at pesk
capecity end all 12 waits producieg, it is
astimated that the pump will be Trequired to
ualoed sm everage of ome car per day.

Matarials
Handled: " Bemzol at about 30 GPH at the existing head
which {s estimated to be about 80' TDH.
Controls: Manuelly comtrolled by a motor etartimg switch
located at the pump.
Services: Approximately 10 EWH per day average.

A megligible samoumt of primimg amnd coolirg water.
A megligible smount of compressed air.
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Item 101 Comtinued:

Sire and Type: Westco turbime pump with removable lirers amd
impellers.
Imnlet Pipa: The irlet pipe forms am arch with swivel joints

go that it may be passed down through the tank
car dome. A platform is provided for the
operator to mamipulate the pipe.

Strainers: Am Acme pump straimer is imstalled iz both the
pump imrlet amd ouilet.

Manufacturer: Westco Pump Compamy, Bettemdorf, Iows
Materials of

Conatructien: Limers and {mpellers are mi-resigt sad shaft
ig staimless gteel.

Hotor: 3 HP, 1740 RPH, 3 phase, 60 cycle, 220/440 v,
TEFC Allis-Chalmers motor with #225 frame.

Drive: Direct drive with flexible coupling.

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

wvest of the diphemyl buildimg.
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8.

( . August 1957 -
Item 102: Benzol Storage Tamks (5-Required)
Pumction: To provide benzol raw material buffer storage
between receipt and use.
Operation: Benzol {8 periodically fed imto the storage

tamkg and {imtermittently withdrawm as meeded
to the bemzol feed tamk.

Haterials
Handled: The storage tanks provide about 5 days opera~
. ting storage at maximum plamt capacity.

Materisls im: Bemzol at spproximately 30 GPM
while umloading.

Materiels out: Bernzol at approximately 500 GPM
vhile operating plant &t maximum
capacity.

Comtrols: See Item 104

Servicas: Stesm 18 furmished to steam coils ag meeded om
( cold days depending om judgment of operator.

Size and Type: The three mewer tamks ere 18' lomg x 10' I.D.
horizontal taamks with dighed heads. The two
original tanks are slightly smeller(as shows
below)in capacity.

Opexniags: Top: 2'0" dia. mamhole
6" dia. etd. pipe guctiom
3" dia. std. pipe stamdpipe snd feed
3" dia. thief hatch )
15" dia. comndersate ard steam pipe
2" dis. veat aad flmme arrestor

Hamufscturer: Adsmgon Compamny

Capacity: Three 10,800 gel. tamks aad two 9,800 gal. tamks.

Haterials of

Comsgtructiom: 5/16™ ateel plate tamk with 3/8" eteel plate
dished hesds.

Steam Coil: Plat hairpim type stesm coil of 1" pipe
irngtalled im bottom of tamk,
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Item 102 Comtimued:

Locatiom: Located about 200°' gouth of the diphenyl
building. The five tamks are 31' gpart
and each located {m a moat with a cyclime
fence surrounding the group.

References: Drawings Momsarto
Details of Storage Tamks 9C-7961
Layout of Storage Tamks 9C-7960
Location of Presemt Storage Tanks 9C-6668
Foundatioa aad Femce Datails - 9C-6685
Detsgil of Hev Benzol Storage Tamks 9C-7961

]
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Item 103:

10,

August 1957

Benzol Tramsfer Pumps (S5-Required)

Foactiom:

Operation:

Materials
Handled:

Controls:

Services:

Size and Type:

Manufactaorer:
Capacity:
Haterials of
Coastruction:
Hotor:

Reducer:

Straimer:

Locatiomr:

To tramsfer bemzol from the benzol storage tanks
to the berzol feed tamk.

Each bemzol gtorage tamk has a geparate bemzol
tramefer pump amnd benzol 1z let dowm from ome
tamk at & time. The pump operates imtermittesmt-
ly for about 6 houre per dey wheam the plamt iz
operating at maximum capacity. '

Benzol - Approximately 500 GPH (average)

The operator manually sets a& five poimt motor
starting switch to select the storage tamk
from which he desires the automatic let~dowm
system to fead. (See Item 104)

Approximately 9 XKWH per day (max.)

Stesm 18 supplies to copper colilg surroumndimg
the pumps or is blown directly imto the pump
from & hose commectiom to preveat the beuzol
from freezimg im the pump om cold days.
Positive displacement pumps, model SU 100, mom-
sparking comstruction with 2%" flamged commec-

tiong. Pump integral with reducer showm below.

The pumps are self-primimg by means of & stand
plpe and primimg tamk imtegral with the pump.

Blackmer Pump Company
Vikimg Pump Company

75 te 100 GPH of bemzel we. 25' TDH with &
suctior 1ift of about 11°,
Brouze fitted.

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

Gear reductiom umit furmished with pump to give
525 RPM when uging 1800 RPM motor..

A pump straimer is imstalled om the pump outlet.

Mounted om bemzol storage tamks.
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11.

August 1957 -

Isopropyl Alcohol Storage Tamk (l-Required) |

Fumction:

Operation:

Materials
Handled:

Controls:

Sire & Type:

Materials of

Congtruction:

Location:

Mzintensance
Required:

To provide buffer storage for isopropyl alcohol.

Isopropyl alcohol {s perodically fed imto the
gtorage tank and intermittemtly withdrawvm as
meeded to the i{sopropyl alcohol feed tamk.

The storage tamk provides about 3 months opera-
ting storage at maximum plant capacity.

Material inm:

Material out:

KHome provided.

Isopropyl alcohol at approximately
30 GPM while umloading. (This
materigl ie unloaded at the besmzol
unloading dock. The beazol um-
loading pump 18 used for this
purpose.)

Isopropyl alcohol at approximately
4 gallons per hour while operating
plant at maximum capacity. (Average)

Tank 10'6™ dia. x 15'6™ long equipped with
standard menhead and mozzle for flame arrestor
vent, top imlet and top discharge.

5/16" steel plate with 3/8" ateel plate dighed

heads.

Located about 200 feet South of the bipheamyl
buildirg and due eagt of the berzol storage tanks.

None.
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12.

August 1957

Fumrctiom:

Operationm:

Haterials
Handled:

Coatrols:

Size & Type:

Mapufacturer:

Capacity:

Materiale of

Comstruction:

Location:

Item 105; Tsopropyl Alcohol Tramsfer Pump

To tramsfer lsopropyl alcohol to the
isopropyl alcohol feed tamk. -

Igopropyl alcohol is pumped from the isopropyl

glcohol storage tamk to the igopropyl aleohol
feed tank about omce each shift,

Isopropyl 2lcohol

The Operator mamuslly starts and stops this
pump aa required. The switch 1s located mear
thg ;soprOp;; alcohol feed tamk.

Pogitive displacemeant, self-priming by means of
a stand pipe and primimg tamk integral with

the pump.

Blackwer Pump Company

Approximately 10 GPM at & 25 TDH with & maximum
suction of 11 feet.

Bronge fitted

Moumted om isopropyl alcohol storage taak.
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13.

Augugt 1957 -

Item 106: Bemzol Feed Tamk (2-Required)

Fumction: 1: To provide a gource of bemzol for feeding
to the diphemyl units.

2: To provide & catch tamk for the bemzol re-
turred from the diphemyl process.

Operatiom: Let-down from bemrol storage tanmks is intermittent.
Rum-back from diphemyl umits ig comtinuous.
Retura from bemzol recovery gystem is batchwise.
Retura from hydrogem coalers is coatimuous. This
benzol returams to the auxiliary bemzol feed tamk
and {8 periocdically pumped back to the primary
benzol feed tamk.

When returmimg recovered bemzol to the primary
benzol feed tamk from the benzol recovery system
(hydrogen compressors), the distilled benzol catch
tamk or the auxiliary benmzol feed tamk, the
opergtor must firgt cut off the automatic let-dowa
from the bemzal storage tank amd let the level

of the berzol imr the feed tank drop erough ta
provide for the additioral bemzol returmed.

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

The operator must mamually omce or twice per
shift drain off the water {m the feed tanmk

vhich comee from the water primimg durirg um-
loadirg smd from comdeased molgture from the

atmogphere.

Materials
Eaadled: Berzol:

Out: 240 GPHE per umit
2900 GPH (max.) 12 umnit operatimg .

Im: 500 GPH from storage tamks
2000 GPHE (avg.) returned from process

Part of the bemzol returmed from the process is
returmed batchwige so that the abave figures
are omly average.

DSW 462492
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Item 106 Continued:

Comtrols:

Services:

i4.

Water:

Some water comdemseg from the atmosphere im the
storage tamk. Generslly the smount of water

is siganificant whem the let-dowm comtrol is
switched to a mew task ard dimim{ghes to a
regligible amoumt after the storage tamk has
been used awhile.

The recycled bemzol also comtainsg traces of water
and finally divided carbor. The water is
slightly corrosive as it cmnrtairg 0.037 sulfates,
0.03% chlorides, &ad some umdetermimed reducing
compourds vhich will react with oxygesn.

It {8 mnecassary to retura the recycled beszol

to the feed tamk rather tham the gtorage tanks

ag 1t hag beem determimed that the recycled

benzol comtairs gome undetermimred catalyst which
upsets the operatiom of the diphenyl umits. There-
fore, am effort is made to blemd the recycled
bemnzol in with the fresh feed in a more or less
comgtant ratio to meirtaim smooth operatior of

the urits.

An automatic level (let-dowm) comtrol f{e provided
for mairtaining the supply of berzol in the feed
tank, Whem the level of bemzol im the feed tank
recedeg to 15" below the top, the automatic com-
trol starts ore of the tramsfer pumps. The
transfer pump 1s automatically shut off wher the
benzol level is 9" below the top of the feed tamk.

Amother similar level comtrol to that controlling
the tramgfer pump is provided for soundimg a high
and a2 low level alarm should the level exceed 3"
beyond the comrtrol lavel.

A msmually operated five-point selector eswvitch is
provided at the feed tamk for selectimg the
bernzol storage tank to furmish the bemzol feed.

Stesm {g provided to the stesm coil durimg cold
veather depending upom the judgment of the opera-
tor wvho merely feels the aide eof the temk to
determine {f {t feels warm.

A megligihle smount of electricity is mecessary
to operate the comtrol system.

i

DSW 462453
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Item 106 Continued:

Size & Type:

Openings:

Marufacturer:
Capacity:

Materials of
Comstruction:

Stesm Coile:

Location:

Beferences:

15.

7'6" I.D. x 15'6" lomg, dished head horizomtal
tanks {metalled {m & comcrete walled emclosure
about &' high to catch the benzol im the event of
a tamk rupture.

The feed tanksg are locatad om & comcrete slab
surrounded by a cyclome ferce.

Top: 2'0" 1.D. mamhole ceatrally located

for imstallatiom of the steam coils.

(2) 8" flanged pipe mozzles for the
automatic let-dowm comtrols.

2%" foem mozzle

2" veat to hydrogen coolers (Item 110)

4™ benzol runback mozzle

4" benzol fmlet mozzle (from storage)

2" roddimg mozzle

2" thermel well

Bottom: 2" outlet mozzle exteadimg 6" above
bottom of feed tamk.
1" draim mozzle im dighed well (for
draiming water).

Chattamooga Boiler amd Tamk Works

5,000 Galloms.

3/8" gteel plate

Plat hairpim coils made from 1" XH sesmless
steel pipe formimg three loops S5' lomg end with
1'0" pitch. The coile are supported om the
bottom of the tamk with ome coil {m each end.

Located about 30' west of diphemyl buildingA

Draviengs Homnganrto
Layout of Feed Tamk 9c-8205
Peed Tamk Details 9C-8206
Bill of Materials 9BM~54

DSW 462494
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Augugt 1957

Benzol Faed Pump (2-Required)

Functiom:

Operatiom:

Materials
Handled:

Controle:

Servicesg:

Size & Type:
Manufacturer:
Materials of
Comstruction:

Motor:

Drive:

Location:

To deliver the bemzol feed from the bemzol
feed tamk to the benzol vaporizer coil of
each dipheryl umit,

One pump {8 operated coatimuougly while the
other pumps are held as spares.

Beazol - Maximum rate required {g 55 GPM with
all 12 units operatimg at full
capacity.

The pump 1s masually comtrolled by motor
starting ewitch.

The rate to each diphemyl umit is asutomatically
controlled and recorded by an orifice and flow
recorder and comtroller. The approximate

head required at the orifice 1z arouad 170 psig.

Approximately 175 KWH per day electricity
required.

Two-stage Westco pump with removable liners.
Hicro-Westcé, Iacorporated

Impellers of Ni-Resist and shafts of stainless
steel.

15 HP, 3740 RPM, TEPC, explosiom proof Howell
Electric Coapamy motor.

Direct drive with flexible couplimg.

Located om comcrete pad mext to feed teamk.

DSW 462495
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17.

August 1957

Isopropyl Alcohol Feed Tauk

~ Puaction:

Operation:

Materials
Handled:

Cortrols:
Capacity:

Locatior:

To provide & source of igopropyl alcohol
for feedimg to the bemzeme feed.

Let-dowm from the {sopropyl alcohol imter-
mittemtly.

Isopropyl alcohol

Ouf: 4 ga%./§0u§

Float to ;ldicate liqrid level.
109"3111913

Southwest corner of bemzene feed tamk area.

DSW 462496
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August 1957
Item 109: Isopropyl Alcohol Feed Pump
Fumction: To tramsfer igopropyl alcohol to the suctionm
of the berzol feed pumps.
Operatiom: Continuous
Materiale
Hardled: Isopropyl alecohol
Conﬁrols: The pemp is mamually comtrolled by a motor
startimg switch.
Location: Hear isopropyl elcohol feed tamk.
D
Sw 462497
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August 1957

Item 110: Hydrogem Coolers (6-Required)

Fumctiom: . 1. To cool the gas smd vapors from the bemrzol
corndemser {m order to decrease the vapor
load om the hydrovgem compressors.

2. To condemse some of the benzol vapor from
the hydrogenm gas.

Operation: Comntimuous. The coademsed bemzol {s comtimuously
draimed by gravity to the bemzol auxiliary feed
task.

Materials

Handled: Hydrogen gas and bemzol vapors from the diphemyl
' Ouits.

Berzol vapors vemted from the crude diphemyl

sump tamks. o
Benzol vapors vemrted 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
fngtalled horizomtally.

Mamufacturer: Griscom=-Rugsel Company

Locationm: Tugtalled om the hydrogem compressor room

i roof.

Comment: The coolers vere modified {m the field by the

additiom of am extermal water cooled jacket.

osW 46249°
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August 1957

Bemzol Catch Tamk (l-Required)

Fumction:

Operatiom:

Materials
Hamdled:

Size & Type:

Maaufacturer:

Capacity:

Materials of
Comstruction:

Location;

- Referemnces:

1. To trap comdemsed bemzol from the
hydrogen gas to {msgure its mot reachimg
the hyd;ogc: COompressors., .

2. To provide a surge tamk for hydrogea gas
prior to compressiom.

Comtisuous. The comdemsed bemzol trapped im
the tamk fs comtimuously draimed to the pump
tamk for returm to the bemzol feed tamik.

Hydrogen gas saturated with bemzol vapor.

Condersed berzol.

C4'-0" 0.D, x 4'-0" lomg vertical tamk with

dished heads.

Top - (4) 1" threaded outlets
(1) 4™ flamged mipples
Side - (2) 4" flamged aipples

(1) 1%" threaded outlet
Bottom - (1) 1" threaded outlet

Chattanooge Boiler Works

56 ft.3

50 peig pressure

3/16" steel plate febricated {s accordesce
with ASME code for umfired pressure vessels.

Susperded from the ceilirg {im the compressor
TOOm,

Drevings Momsanto

Hydroges Compressor Tamks  9C-7367

DSW 462499
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( ; ' August 1957

Item 112: Hydrogem Compresgors (3-Required)

Fumction: To provide a meams of recoverimg benzol from
the by-product hydrogem gas.

Operation: Contimnuous. The bemzol 1s recovered by compres-
) sing amd cooling the hydrogem gas ir two gtages
to 300 psig.

The compressors automatically load at 3 psig
and umnload at % psig imlet pressures.

Materisls

Handled: Maximum volume operatiag at maximum rating.
(Conditioms 2500 gal/hr. feed @ 217 comv.)

10,900 CFH hydroges @ 309C. ard 760 mm
13,000 CFH hydrogen plus bemzol vapors @
%QOC. and 760 em

7.2# bemzol/# hydrogem @ 15 psig, 30°C.
0.8# bemzol/# hydrogea @ 300 psig, 52°C.
6.4# bemzol recovered/# hydrogem compressed

0.0179# hydrogen produced/# diphenyl
Comtrols: Pregsure cortroller controls iatake.

Pressure comtroller comtrols pressure of first
and secoad stages.

Pregsures are all {mdicated.

Servicas: Estimated electrl cal comsumptiom is 700 EWH
per day.

Size & Type: (2) Class 11 AT serial 6965, size 9 amnd 4% x 9
Pemmngylvamia compressors. Max. rpm 275;
working pressure 350#-Rated Capacity 110 CFH ea.

(1) Two-stage Worthimgtom Comprassor.
Rated Capacity 75 CFM '

Motor: (2) 40 HP, 1175 rpm, type K6 motor with frame,
#504 ’ :
(1) 30 HP, 1175 tpm, type K motor with frame,
#Hld g

Drive: (2) 8 V-balt gheaves
(1) 3 V—be}t sheaves

( References: B11l of Material 9BM~47

DSW 462500
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August 1957
Item 113: Imter-Cooler (3-Required)
Fumction: To cordemse bemzol from the hydrogem gas
after the first stage compressiom.
Operation: Contimuous. The hydrogem from the first stage

compression of each of the three compressore
Bay 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 lemgth 62-5/8"
Klnufagturer: Andale Blgilgerigg Company, Philadelphia, Pa.
Capacity: For 100# pressgure

DSW 462501
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Augugt 1957

Lov Pressure Receiver (3-Required)

Fumction:

Opereatiom:

Materinls
Handled:

Cortrols:

Size & Type:

Opering:

Manufacturer:

Capacity:

Material of
Cogntruction:

Hotae:

To provide a trap amd collectimg tamk for the
beazol comdemsed from the hydrogem gas after
the first stage compressiom. '

The receivers are provided with pipimg commec-
tioms so that either of the three compressors
can be commected to eithar of the two raceivers.
The bemzol is periodically blowm from the re-
ceivers to the pump taank.

Hydrogen gas saturated with bemzol vapor emd

condenged bemzol.

Pressure - 65 psig

A wanually operated valve is provided im the

pipe out of the bottom of the receiver. When
this valve is opemed the hydrogem pressure

forces the berzol up imto the pump tamk.

3'=0" I.D. x 6'-0" high vertical tamk with -
dished heads.

Top: 2% standard pipe ‘extemdimg through cemter
of top dowm to the middle of the tank.
Two 3/4" threaded outlets.
Side: 6" hardhole
2" flamged mipple
3/4" threaded outlet
Bottom - 3/4" thresded outlet
Chattamooga Boiler Worke
100 peig pressure

45 £t.3

5/16" steel plate

Fabricated {m accordamce vith ASME Code
for unfired pressure vesgels.

osW 462807
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Item 114 Comtimued:

Locatiom: Located im compressor roocm.
Referemces: Drawings Morsamto

Hydrogea Compressor Tamks 9C-7367-3

osW 45250%

WATER_PCB-SD0000045304



25,

August 1957 -

Item 115: After—Cooler (3-Required)

Fumction: To conderse benzol from the hydrogem gas
after the secomd stage compression.

Ope?ation: Co-tixu;un

Pressure: ) 300 psig operatimg pressure

Heat Duty: 42,Q00 BTU/h;. approx. (Roper's report)
Services: Cooling water )

Size & Type: Wet. 160# - overall lesgth 62-5/8"
Mamafacturer: Andale Engineering Comp;ny{ Phifladelphia, Pa.
Capacity: For 350# pressure

DSW 462504
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August 1957

Functiom:

Operatiom:

Materials
Hamndled:

Comntrols:

Size & Type:

Opexings:

Karufacturer:
Capacity:

Hateriale of
Coustruction:

Hota:

Location:

Refermnces:

Item 116: High Pressure Receiver (3-Required)

To provide a trap amd collectimg tamk for bemxol
condensed from the hydrogem gas aftar the
secornd stage compresgsiom.

The receivers are provided with pipirg commec~
tioms so that either of the three compressors
can be commected to efther of the two receivers.

The benzol is pariodically blows from the re-
ceivers to the pump tamk.

Hydrogem gas saturated with bemzol vapor amd
cordensed bemrol @ 300 psig 529C.

A manually operated valve {g provided im the
bottom outlet pipe commectiom to the pump

tamk.

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

Top: 24" stamdard plpe extemdimg through
center down to the middle of the tamk.
two 3/4" threaded outlets.

Side: 6" hamdhole
2" flamged aipple
3/4" threaded outlet

Bottom: 3/4" threaded outlet

Chattamooga Boiler Works

20 £t.3

350 peig pressure

11/16™ steel plate

Pabricated im accordamce with ASME code
for unfired pressure vessels.

Located {im compressor room.
Drewings Homganto

Hydrogem Compressor Tamks (C-7367-3

DSW 482505
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August 1957

Barzol Returas Pump Tamk (l-Bequired)

Furction:

Operatiom:

Hateriale
Handled:

Size & Type:

Openings:

Mazufacturer:
Capacity:
Haterigl of
Comstructiom:

Rote:

Location:

References:

To collect the comdemsed benzol from the
receivers amd the bemzol trap.

The bemzdl from the collectimg tamk {g
cont{mdously rum back to the pump €ank amd
the bemzol from the receivers is periodically
blowa back {mto the pump taunk.

The collected berzol 18 pariodically pumped
back to the bemzol feed tamk.

Approx. 4600# or 620 gal. of bemzol recovered
per day (mex.).

3'-0" I.D. x 6'-O" high vertical tamk with
dighed heads.

Top: 1}" threaded outlet
Two 3/4™ threaded outlete

Side: Five 3/4™ threaded outlets
Cme 6™ hardhole

Bottom: 1%" threaded outlst
Chattemooga Boiler Works

45 £e.3
50 peig pressure

3/16™ gteel plate

Fabricated {m accordance with ASHME code for
unfired pressure vessels.

Located im hydrogem compressor room.
Drawlage ' Momsarto

Hydrogen Compresgsor Tamka C-7367-3
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August 1957

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

Fumctiom:

Operation:
Coutrols:
Scr\ficux

Bize & Type:

To ratura the recovered bemzol {m the pump
tenk to the bemrzol feed tamk.

Periodic.

Mawunlly coatrolled by motor startimg switch.
Eatimated 15AKWH per day (max.)

Ome Micro-Westco and ome Worthimgtom pump
cormected im parallel. These are old pumps

reposgessed from amother procesgs amd the
idemtification marks are illegible.

DSW 462507
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August 1957
Item 119: Crude Diphemyl Catch Tamks (2-Required)
Functiom: To catch the crude dipheamyl from the dipheayl

umits and store it prior te batch distillisg
or delivery to crude diphanyl storage task.

Operatiom: The catch tamks rec=ive the sump product,
crude diphemyl, from the colusms as a comtima-
oung overflew from the carbom trap.

The crude diphenyl {s periodically withdrawm
from the catch tamks for batch distillimg. No
defimite schedule iz followed as the catch tamkas
become filled at imdefimite imtervals deperding
upon the mumber of umits ir operatios.

Materizls :
Handled: Crude diphemyl of the followimg approximate
composition:
Diphenyl 60.87%
Hi-boiler 14.01%
Benzol 22.497
Head & Tails 0il 0.10%
Fractior evemtually lost 2.53%
100, 00%
Oper. Temp. 120-130°C,
Oper. Pressure 2-5 psig
Comtrols: Provisions are made for imdicatirg the
temperature of the crude diphemyl.
An emclosed tape 1s provided for imdicating
the level ia the tamk.
An explogiom disk (Protectoseal) is provided
to praevent excessive pressure im the taak.
Services: Stesm coils are provided im the bottom of the
tamk,
Comments: Comgiderable berzol flaske out of thege tanks

through a vemt lime commect to the hydrogem
vapor gystem.

bs
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Item 119 Cautimued:

" Size & Type: 8'-0" I.D. x 16'=0" lomg horizomtal tamk
with dished heads.

Openings: Top: Ome 3'-0" mambole ceatrally located
gud contaiaimg three opemings; onme
for the imstallatioa of the gmmp pump,
ore for the pump dlecharge and ome o T
the Protectosesl coumectiom szad vent
lire.

Four steam coil mozzles ere im the
vertical slde of the 3 mamhole mozzles.

Ome 2'-0" marhole cemtered 6'-0" from the
middle of the tamk with the cover drilled
for the imstallatiom of the '"Varec" gage
for measuring the level ir the tamk.

Three 3" glip on welding flamges are
provided 1'-0" apart 4'-6" from the
middle of the tamk. The outside mozzle

i for fillimg the tamk, the cemter for e
vert (which is mow sealed), amd the {imside
ome for the thermowell commection.

Bottom: A 2" plugged pipe coupling draim is pro-
vided ir the pump well.

Masufacturer: Chattamooga B. & T. Compamy (tamk)
Crame (stesm coils)
Capacity: ' 6,000 gal. ea. - tamk, tested for 25 psig
Msaterial ef
Construction: 3/8™ steel plate
Imsnlatiom: The emtire tamk is covered by a 2" blamket

imgulation, followed by a X" layer ‘of Ragle 66,
amd 2 X" Imgulseal, amd with 2z metal jacket
pretective shaeting.

Stesm Coils; Two 2" (irom pipe size) extra heevy eeamless
steel pipe ceils approximately 64' amd S6'
Joag are provided in the bottom of the task
with inlets amd outlets through the side of
the cemter mozzle for the swmp pump. Each
coil consistsg of four hairpim turms 6'-0"
long, 4" pitch amd fmstalled flat. The two
imeide coils for the "Varec" gage emrd of the
tank are 2' ghort to clear the gage.

DSW 462509

WATER_PCB-SD0000045310



31.

Item 119 Comtimnued:

Locationm: Located im a reinforced comcrate pit, 4'-6"
deep, with a 3'-6" wall betweem tamksg with
a draim umder the wall which cam be closed
off with & stopper from either side.

The pit {s located east of the diphemyl building
end has a high brick wall shield to protect
the tamks agaimst fire from the buildimg.

Aux{l{iary '
Equipment: The H.W. cormer of the pit contaims 8 sump
pump msnually comtrolled. The pump is a Taber
No. 2 - Fig. B-148 sump pump with ¥ HP, 1750
RFPM motor.
The pit also comtaing & 1500 gal. catch tamk for
benzol.
The pit is surrounded by a hamdrail and provided
with hamdrailisg amd walkways over the tanks.
Referemces: Drawings Momsamto

Layout of Crude Dipheryl Catch Tamks 9C-8193

Layout of Pit amd Fonndatioms 9c-8196
Crude Diphenyl Catch Tamk P{t-Details 9C-8197
6000 Gal. Catch Tazk . 9C-8192
Pit Hamdrail 9Cc-8197
Platform (Sheet 1) 9c-8198
Piping 9Cc-8194
Walkway and Stairs (Platform Sh.2) 9Cc-8199
Bill of Material ) 9BM-54
Dsw 402510
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Augusat 1957
Ttem 120: §till Chargimg Pumps.(2-Required)

Fumnctiom: To deliver the crude dipheayl from the
catch tamks to the still,

Operation: Periodically operated whemever the catch
tank becomes almost filled.

Materials

Hamdled: Crude diphemyl - ep.gr. approx. 1.041

Comtrols: Controlled manually by a motor startirg
switch.

Services: Approximately 20 KWH per day (max.)

Size & Type: Vertical submerged type sump pump.

Marufacturer: Taber Pump Company

Capacity: 100 GPM ve. 50' TDR

Materials of ,
Comstruction: S HP, 1750 RPM, 3 phase, 60 cycle, 220/440 v.
vertical explosiom proof motor with rirg base.

Drive: Direct commected with flexible couplimrg.
Location: Installed om crude dipheryl catch tamk.
Referemnce: " B{1ll of Material 9BM~54
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Aogust 1957
Item 121: Hi-Boilar Collectimg Tamk (l-Requirad)
Fumctionm: To provide & receivimg aad coolimg tamk for
the distilled hi-bofler.
Operatiom: At the completiom of the crude diphemyl distilla-

tion, the hi-boiler formimg the residue im the
gtill {s pumped by the gtill circulating pump
to the hi-boiler collecting tamk.

The hi-boiler is allowed to cool amd at iamtervals
reheated and poured imto drums for comveyinmg to
the crude Samtowax storage area. Also, the
hi-<boiler may be pumped to the Santowax plamt

for use, depemdimg upomn requirements.

Materials
Handled: Hi-boiler comsistimg maimly of terphemyl.

Services: Stesm to stesm ooil whem meeded.

Size & Type: 5'-6™ I.D. x 5'-6" high vertical task with
flat top amd dished bottom.

Openinge: 4" imlet
4" veat
4" gegiug hatch
22" masmhole
2" bottom outlet

Stesm Coil: 15" dismeter sesmless pipe coil epproximately
80' lomg.

Capacity: 1000 gal.

Materials of

Comstruction: 1/4™ steel plate

Hote: Oue tamk {8 mow commected to service both
stille.

Reference: Drevimga Momsgarto
'H{-Boiler Tamk 9C-7876

pSW 452512
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Item 122: High Boiler Pump (1-Required)

Fumctionm: To deliver hi-boiler from the hi-boiler tasmk
to the Samtowax storage tamk or the Samtowax
still pot.

Operatiom: Periodically

Materials

Hamdled: Hi-Boiler

Comtrols: Mamually operated by motor startimg switch.

Services: A negligible mmount of power comsumptiom per day.

Size & Type: Sump pump

Manufacturer: Taber Pump Company

Metor: 7% HP, 1735 rpm, 3 phase, 60 cycle, 220/440 v.
Genaral Electric vertical motor

Drive: Direct commected with flexible couplimg.

Location: Mounted om hi-boiler collectimg tanmk.

DSW 462513
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Item 123: Distilled Bemzol Collectimg Tamk (1l Required)
Functiom: To provide & catch tamk for the beazol fractiom
‘ ' distilled from the crude dipheayl.
Operatien: The first frectiom distilled over from the

crude diphemyl comes over at 80°C. gmd ig rum
by gravity imto the bemzol tamk.

The bemzol 1s mot rum back directly to the feed
tark because of the poseibility of makimg a
mistake and gllowimg some of the heads to rum
back with the bemzal. Therefore, it is mecessary
ta check the color of the bemzol for clearmess
before it ig periodically pumped back to the
barzol feed tamk.

Materials
Hamndled: Benzol distilled from the crude dipheayl.
Services: Stemm to steam coil.
Size & Type: 7'-0" 1.D. x 4'-5" high vertical tamk with
dished heads.
Operings: ’ Top: 21%" I.D. mamhole cemtrally located.
Three 2" gtamdsrd pipe couplings.
Side: Four mozzles fabricated as follows:
Ome plece of 4™ dia. standerd pipe x
3" lowg welded all arouad outside to
shall plate. Ome gtamdard 3/4" pipe
coupling (sesmless) welded to shell
plate amd hole cut. 3/4" pipe is com-
centric to 4" pipe. (Noxzles are
presently closed off).
Bottom: 2" pipe mipple cemtrally located
Hamufacturer: John Hooter Boiler Werks, St. Louis, Missouri
Cepacity: . 1500 Galloms - Workimg pressure 3# gas.

Glver Hydo. teet @ 10#

WATER_PCB-SD0000045315
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Item 123 Comtimued:

Materials of
Comgtructionr: Mild steel plate - structural quality
A.S.T.M. AL0-34

Irsulatien: The sides and bottom are imsgulated with 2k"
blamket imsulatioa, %" Eagle "66" imsulatiom
and covered with & 22 gage blamk irom jacket.

Steam Coil: The steam coil is a removable umit fabricated
to the manhole cover. The coil comsistz of
8 turms @ 4" pitch amnd {8 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.

Location: _ Located im the crude diphemyl sump pit.
Referemce; Drawings : Momganto
Deta{ls of Sump Tanmk 9C-8152
Detail of Coil 9C-7874
E1ll of Material  9BM-48
stq462515
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Digtilled Berzol Returm Pump (1l-Raquired)

Furction:

Operation:

Haterlals
Bandled:

Cortrols:
Services:

Size & Type:

Mamufacturer:

Material of

Comstructionm:

Kotor:

Drive:

Location:

Befaramces:

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

Periodic

Berzol recovered fmm the crude dipheayl.
Manually comtrolled by motor startimg switch.
Rstimated 2 KEWH per day.

Figure 3004, gize 2", gingle stage, ernd suctiom
ceatrifugal pump mounted om bedplate.

Gould Pump Company

Starndard except for staimless steel shaft.

3 BP, 1750 rpm, 220/440 v., 60 cycle, 3 phase,
encloged fazr cooled, class 1, group D, type K,
General Electric imductiom motor. Frame 225.

Direct commectiom with flexible coupling.

Located om comcrete foumdatiom im crude
dipheayl sump tamk pit.

Bill of Material 9BM-48

DSW 462516
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Ttem 125: Diphemyl Storage Tamks (2-Required)
Fumctiom: To store distilled diphemyl prior to shippimg.
Operatiomn: Comutimuocus
Materials
Teudled: Distilled diphemyl at 71°C. mimimum temp.
Controls: A thermometer well 1s providad for use in

determiming the temperature of the diphemyl.
Services: Stesm for stesm coils.

Size & Type: 10'<6™ 0.D. x 37'<4" lomg horizomtal tamk with
dished heads.

Openimgs: ’ Top: Stesm cail imlet, 3" gch. 80 pipe mozzle
Measgurimg port, 2" sch. 80 pipe w/cap.
Thermometer well, 3" gch. 80 pipe mozzle
Pump opemimg, 1'-9%" I.D. flamged mozzle
Dipheayl imlet, 2%" sch.80 pipe mozzle
Memhole amrd relief opemimg, 2'-0" I1.D.

flanged mozzle

Veat, 3" sgch. 80 pipe

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

Steam Coile: ‘Hairpim type flat coil 36'-0" lomg with eight rums
zuma of 2" sch. 80 seamless steel pipe spaced
at 6".

A pump well ig provided surroumrded by two turus
of %" copper tubimg with separate steam com-

rections.
Mamufacturer: Rogers and Wright, Imcorporated
Capacity: : 25,000 galloms.

Shell tested with 254 hydrostatic pressure

Materialas of
Comstruction: 3/8" gteel plate.

osw 46257
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Item 125 Comtimued:

Irsulatiom: Tamk 18 imsulated with 15" Eagle blamket
imsulatiomn type 201 with Eagle 66 (E2)
applied at all butt joimtg of blamket imgula-
tiom where mecessary to f11l up cracks.
Eatire surface is covered with 20 gage
galvarized {ror jacket. All the joimts om
top half are made water tight by solderimg.

Location: Tarks are located 31'-6" spart cemtars amd
{fustalled lewgthwise {m & NS directiom. The
center of the east tamk 1g 61'-2-3/8" east of
the cemter lime of the diphemyl buildimg west
columm row. The tamks are 30'-0" gouth of
the muriatic acid storage tamks measured
from ead te eand.

Elevatioms: cemrterlime of tamks 768" 4-3/16"

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

References: Drawings Morsanto

Location plam diphenyl storage 9c-9076

. tanks
Detsils storage tamks ' 9c-9057
Fourdatior details 9C-9081
Dipheryl piping to ard from
tanks 9C-9083
Procurement Becord 9PR-87

DSW 462518
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Diphenyl Loadimg Pumps (2-Required)

Fumction:

Operation:

Materials
Handled:

Controls:
Services:

Size & Type:

Manufactuarer:

Materiale of

Construction:

Motor:

Drive:
Location:

Reference:

To deliver diphenylAfrOm the dipheayl
t@orage‘tnnkl to tank care for shipping.

Periodic

Distilled diphenyl

M;nudllj operated by motor starting switch.
Estimated 15 EWH per day (mgx‘)

Figure 'S 1790-Ro. 2~type F sump pump measuring
11'-8-3/8" from bottom suction to underside

of cover plate.

Bumsey Pump Company

Iron

S HP, 1750 rpm, General Electric vertical
motor.

Direct drive with flexible coupling.

Mounted on storage tanks (Item 125)

Drawings Honganto
Pumps for storage tamnks 9C-9088
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SERIRS 200 - BIPHENYL UNITS
Item 201: Benzol Vaporizer (1-Required per Onit)
Function: 1. To vaporize the benzol feed to each

diphenyl unit.

from the exhaust

2. To recover sensible hcat
g the preheater and

gapes uged in hesgtin
converter potsa.

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

Materials
Handled: Benzol - Rate: 1700#/hr.
170 GrH
Temperature-In: 30°C. approx. in feed tanks
Out:200°C. approx.
Pressure: Out: 100 psig apprex.
Exhause gas - Rate: Flue gas 1250#/hr. approx.
Excess air 220#/hr.
Temperature-In: 780°C.
Out: 400°C.
Approximata
Heat Belance: Benzol:

1. Heating l1i{quid to B.P.
1700 (136-30)(1.8)(0.34) = 110,000 BTU/br.

2. Vaporizing benzol
1700 (150)

255,000

3. Suaper-heating vepor
1700 (200-136)(1.8)(0.39) = 8,000

"Total 373,000 BTU/hr.

Some of this heat losd is absorbed by passing
the benzene through the emall coil in the
colusm before it enters the vaporizer. No
temperature data are available to determine
the exact load on the vaporizer coll.

psw 462520
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Item 201 Continued:

Controls: Normally mo comtrols are needed. However, it iz
necegaary to avold overheating the vaporizer
vhen benzol ig not being fed during start-ups
and shut-dowms. .

To prevent overheating during start-ups, the
exhaust gae i diverted from the vapoilzer by
exhaugting through a special by-pass stack.

During shut-downs, cool air ia vented into
the exhaust astack to cool the vaporizer.

The benzol feed outlet temperature, the ex-
haust gag inlet temparature, and the exhaust
gas outlet temperature are recorded on the
12 point temperature recorded.

Services: Rone required.

Size & Type: The housing for the vaporizer coll is described
separately (Item 209).

The coils are 2ll essentially the ssme im
regards to purpose but the details of con-
struction vary as follows: ’

Summary of Vaporizer Design

Outsgide Ro. No. Dia. Dia.

Unitsg Area, Ft.2 Coilsg Turns Pipe Coil Pitch Length

2,3 T 123 Single 36 1x"xH 216" 24" 90"

4,5 186 Single 38 2 "xH 26" 3 9s!

6,7,8,10 180 Single 37 2 "xH 2'6" 3" 92.5"
39 2 "xH 111" 3n 78!

9 180 Single 37 2 "xH 26" 3 92.5"'

11,12,13 240 Single 52 2 "xB 276" 3 130'

Nos. 6,7,8,9, and 10 units originally had a
double coll but the {pner coil burned out and
ie digconnected.

Manufacturer: Crane Company

DSW 46257+
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(“ Item 201 Continued:
Materiales of
Congtruction:

Location:

References:

43, )

Extra heavy standard steel pipe

The vaporizer coil is located in a vertical
stack lined with ingulating refractory brick
and containing & stainleses steel imner shell
degigned to give a maximum exhaust gas velocity
ovar the pipe coil. .

Dravings Monsanto

Vaporizer Assembly, Uaits 11, 12, 13 9C-9026

Veporizer for Ko. 1 Unit 9C-6841
Vaporizer for No. 4 Unit 9C-7840
Vaporizer for Units 6,7,8,9,10 9C-8150
0522
o 16257
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Heat Exchaoger (l-Required) Installed on Units 4 & S Only

Comment:

Function:

Operation:

Materials
Handled:

Heat Belance:

The uge of a heat exchanger om units & and 5
deviated from the prevailing design. The heat
exchenger replaces the preheater and comserves
fuel by recovering sengible heat from the
couverter vapors.

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

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

Coutinuous. The converter vapors make a gingle
pass through the tubes, countercurrent to the
benzol vapor making a single pass through seg-
mental baffles on the shell gide.

(The conditions stated were taken from Phosphate
Divigion Engineering Report No. 117. Actually,
the units may be operated up to a 240 gal./hr.
Benzena Feed Rate.)

Shell fluid: Benzol vapor - 1200#/hr.

Tube fluid: Converter vapors - 1200#/hr.
(bengol wvapor) ‘
(diphenyl vapor)
(h{-boiler vapor)
(hydrogen gas)

Shell fluid temperature: Im 1609C.
Out - 5259C.

Tube fluid temperature: In ~ 7209%.
Out - 405°C.

LMTD: 2209,
Duty: 405,000 BTU/hr.

Heat transfer coefficlents (outside surface)

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

Shell scale: 500

DSW 462523
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Item 202 Continued:

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

Total effective surface: 188 ft.2 -
10'-0" eff. length ‘

Note: Source of above data is report by
D. A. Rober on Design of No. 4 Unit.

Type: Vertical packed expansion joint, removable
tube bandle.

Size: ' Single section with 16" 0.D. ghell, with
seventy-two (72) 1" 0.D. #12 BWG tubes at 1"
square pitch, and with twenty-omne (21) 3/16"
thick transverse baffles spaced at 5" centers.

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

Tube Nozzles - inlet: 4" T&G Series 30
outlet: 4™ T&G Series 30

Hanufacturer: Struthers-Wells
Design: Operating pressures - tubeg: 5# ga.
Shell: 45¢ ga.
Max. Working Pres. =~ tubes: SO ga.
Shell: 504 ga.
HMax, Temperatures - tubes: 1400°F.

Shell: 1000°F.

Materials of

Congtruction: Shell: Steel
Tubes: 4-6 chr. 0.5 mo.
Baffles: Steel
Ingulation: The exchanger is insulated with 3" of Eagle #88
rock wool, with bolted flanges exposged.
References: Drawing 95C-2577
B1ll of HMaterial 9BM-29
9BM-35
DSW 462524
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Item 203: Preheater (1-Required) #4 and #5 Only

Fuactiom: To further super-heat the benzol vapor cowming
' " from the heat exchanger to the reactiom
temperature necessary for pyrolysis.

Operation: Comntimuous. The benzol vapor passes through a
distributor pipe with the end emerged im molten
lead in the preheater pot, The vapor bubbles up
through the molten lead and is discharged
through & gooseneck pipe to the coamverter, The
pot ig suspended in a firebrick setting and the
temperature of the lead maintained by burning
patural gas im burners extending through the
firebrick. 1Im addition, the hot flue gases from
the converter are used to heat this preheater.

Materials
Handled: (The conditions stated were taken from Phosphate
Engineering Report Ho. 117. Actuslly, these
uaits may be operated up to a 240 gal./hr.
benzene feed rate.)
Benzol Vapor - 1200#/hr.
Heat Balance: Benzal vapor temperature: In: 525°.
Out:  675°C.
Flue gas temperature: In: 1800%.
Out: 1150°cC.
IMTD: 850%¢.
Duty: 374,000 BTU /hr.
Overall U: 7.0 BTU/br., ft.2, ©F.
Total effactive surface: 35 ft.2
Contrels: Temperature of lead recorded on 12 point recorder.
Services: Hatursl gas, approximstely 350{ CFH.

Make-up leed has to be added periodically.

DSw 462505
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Item 203 Continued:

Size & Type: 24™ 0.D x 72" lomg dished bottom pot filled
with 37" to 42" of molten lead and suspended
in a firebrick setting., The distributor pipe
1a a straight 4™ 0.D. x 3" I.D. tube located
in the center of the pot, A small baffle covers
the vapor outlet to prevent lead being splashed
directly into the outlet pipe. The outlet pipe
ie 4" XH pipe. The top of the pot {g welded
cerbon steel plate aad is bolted to the pot.

Manufacturer: Blaw-Enox Company

Capacity: 100 lbs. of lead adde 14" to the level of the
lead {n the pot.

Materials of

Comgtruction: Type 309 stainless steel plate 5/8" thick.
Referances: Drawings Monganto

9sC-2852

98C-2575
Conmenta: The firebrick setting comgist of one uunit for

both the prehester and the comverter partitioned
by a firebrick wall with sn opeaing left for

the flue gas to pzss from the converter side to
the preheater side.

OSW 462504
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Item 204: No. 1 Preheater (l-Required per Unit) All Units Except #4& and #5

Function: To further super-heat the benzol vapor from
the vaporizer to a mid-point temperature
betweean the vaporizer temperature and the re-
action temperature.

Operatioen: Continuous. The benzol vapor passes through a
distributor pipe with the ead emersed in melten
lead {n the preheater pot. The vapor bubbles
up through the molten lead and {s discharged
through a goosemeck pipe to the Ro. 2 pre-
heater. The pot {s& suspended im a firebrick
getting and the temperzture of the lead main-
tained by burniag natural gas in burners ex-
tendirng through the firebrick. In additiom,
the hot flue gases from the converter and the
No. 2 preheater are used for heating the No. 1

preheater.
Materials
Handled: (The conditionsg stated were taken from Phos-
Phate Bngineering Report No. 117. Actually,
these unite are operated at benzene feed rates
greater than 1200#/hr.)
Benzol vapor - rate: 1200£/hr.
Temperature: In: 140°C.
out:  425°.
Controle: Temperature of lead recorded on 12 point
temperature recorder.
Services: Natural gas.
Make-up lead added periodically.
Type & Size: Identical to Item 203.
Comamentsg: The firebrick setting comsigts of one unit for

Items 210, 211, and 212, partitiomed by a
firebrick wall wth an opening left for the
flue gases to pass from the No. 1 preheater
and converter to the No. 2 prehester.

osw 462527
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Item 20S: No. 2 Preheater (1-Required per Unit) All Units Except #4 and #5

Function: To guper-heat the bemzol vapor from the No. 1
: preheater outlaet temperature to the reaction
temperature for conversionmn.

Operatiom: Continuoug. The benzol vapor from No. 1
preheater passes through a distributor pipe
with the end emerged in moltem lead {m the pre-
heater pot. The vapor bubbles up through the
molten lead end {s discharged through a jumper
pipe to the converter. The pot is suspended
in & firebrick setting and the temperature of
the lead msintained by burming fuel gas in
burners extending through the firebrick. Im
addition, the hot flue gases from the converter
are nsed for heating the No. 2 preheater.

Materials . '
Handled: (The condi{tions stated were taken from Phog-
phate Div. Engineering Report Eo. 117.
Actually, these units sre operated at benzene
feed rates greater tham 1200£/hr.)
Benzol vapor - rate:  12004/hr.
Temperature: In: 425°C.
Out: 700°C.
Controle: Temperature of lead recorded on 12 point
recorder. .
Services: Hatural gas
Make-up lead added periodically.
Type & Size: Identical to Item 203.
Commenta: The firebrick setting coneigts of one unit

for Items 204, 205, and 206 partitiomed by

a firebrick wall with an opening left for the
flue gases to pass from the Ho. 1 preheater
and converter to the Ho. 2 prehaater.

DSW 462504
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Item 206: Converter (l-Required per Umit)

Function: To maintain the benzol vapor at the reaction
temperature for a sghort sojournm time sufficient
for about 20Z conversion to diphemyl.

Operation: Continuous. The benzol vapor passes through a
digtributor pipe with the end emersed im molteam
lead in the converter pot. The vapor bubbles
up through the molten lead and iz discharged
through & pipe to the lead trap. The pot isg
gugpended in a firebrick eetting by burming
natural gas in burmers extending through the
firebrick. The exhaust flue gas passes through
an opening in the firebrick partition to the
chamber surrounding the No. 2 preheater.

Materials
Hendled: (The coanditions gtated were takem from Phos-
phate Div. Engineering Report No. 117.
Actually, these units are operated at benzene
feed rates greatear than 1200#/hr.)

Material Im: benzol vapor - rate: 1200#/hr.
Temperature: 7000C,

Material Out: benzol vapor - 9744 /br.
diphenyl - 181#/br.
Hi-boiler - 424 /hr.
hydrogen - 3% /hr.
diphenyl - 4344#/day

Temperature: 750-810°C.

Contrela: The temperature of the lead im the pot must be
maintained exactly at 750-810°C. This {g done
by a temperature recorder controller control-
ling the gas burmers.

Size & Type: Identical to Item 203 on all umits except
UOnits Noe. 4 end 11.

The converts on Unite 4 amd 11 have & etandard
vertical pot saction weldad to the top of the
standard pot to provide additiomal sojourn
time.

Amn extemsive report has been prepared on the materials of constructiom of the
converter pot. See Research Report #2211, Interim Report om Alley Testing and
Biphenyl Pot Corrosiom. Comstructive criticism {8 preseanted which may be of
value im future cometruction.

DSW 462529
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Item 207: Burners (18-Required om Uanits 2,3)
(14 Required om Units 4,5)
(19 Required on Uaitsg 6,7,8,9,10)
(24 Required oa Umits 11,12,13)
Function: To provide for the combusgtion of matural

gas im the firebrick setting houging the lead
pote (Itemg 203, 204, 205, and 206).

Operatiom: Continueus. Nozzles operate with 1# to 1-1/84
back pressure with 15¢# gas on the burner,

Materialg
Handled: . (The conditiomsz stated were takem from
Phosphate Div. Engimeering Raport Ro. 117.
Actually, the burners are presently operated
at approximately 25 psig. The actusl quantity
of gas being burned is mot known.)

Natural gas with about 157 excess sir. (Ap-
proximately 2000 CFH @ 25°C. and 760 mm of gas
is required for each umit,)

Courtrols: The burmers servicing the converter pot are
automatically regulated by a gingle point
temperature recorder and controller activated
by the temperature of the molteam lead im the
coaverter pot. The gas flow 1g szlso auto-
matically cut down whem the bemzol flow is cut
down (Umits 11, 12, and 13 only).

The burners servicinmg the preheater are manually
regulated by the eperator to maintain the
molter lead withim the desired temperature
ramge. The temperatures are recorded om a 12
point temperature recorder.

Presgure gages are provided for imdicating
the gas pressure.

Type: Surface Coubustiom tumnel burmers with high
pregsure imspiretors.

Size: #1333 tunnel burnere, l%" nmoz:tle
#1333 TH alloy tunnel retaimers
$224-B, type 1, burner adapter castinmgs
#N-54 high pressure ingpirator sets
$#405 lighting hole agsemblies

DSW 462530
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Item 207 Continued:

Masufacturer:
A Clpicity:

Materials of
Construction:

Refarenca:

52.

Surface Combustion, Toledo, Ohio

2850 CFH when burning matural ges at 20 psig

Standard

B11l of Heterial oM-87

DSW 462531
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- Item 208: Start-up By-Pags Stack (l-Required per Umit)

Functien:

Oparatiom:
Materisls
Handled:

Controls:

Size & Type:

Hanufacturer:

Materials ef
Construction:

Location:

Reference:

To provide 2 means of by-passimg the hot
flue gazses around the cold vaporizer prior
to beginning the benzol feed.

Deed only during start-up periods.

Hot flue gases from the prehester end com-
vertar uzits.

The flue gases sre diverted from the exhsaust
gtack to the start-up by-pass stack by
means of & butterfly type valve.

The stack is comstructed in two gections, a
lower stack zad an upper stack.

The lower stack is 2'-6" I.D, x 11'-0" high
end hag &n adjustable demper over the top.
It is welded vertically to the horizontal
header between the comverter umits and the
exhaust stack (ITtem 209). A butterfly

type valve ig ingtalled im the horirzomtal
header betwaen the by-pass stack and the
exhgust stack.

The‘upper stack g 2'-0" I.D. x 29'-6" high
with a §'=0" I.D. x 2'-6" high funnel at the
lower end over the lower stack. .

Southern Car & Manufacturimg Co., Birmingham, Ala.
The lower stack is 1/4™ steel plate and the

uwpper stack 3/16" steel plate.

The stack ig imstalled vertically with {te

center 4'=11" from the center of the final
preheater.

Draviag Monsesmto
Detail of Stack 9C~7845
DSW 462532
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Item 209: Exhsugt Stack (1-Requirad per Uait)

Fumction:

Operation:
Mataerialae-
Handled:

Contrels:

Size & Type:

Manufacturer:

Materiels of
Comgtruction:

Ingulatiom:

Location:

1. To provide & means for exhsusting the
flue gas from the preheaters end coa-
vertar to the atmosphere.

2. To provide a means for passing thz gas
around vaporizer coils for hesat recovery.

Continuous except during start-up periods,

Exhauet flue gages from the prehesters and
converter.

A door 1s provided at the bottom of the etack
for venting {m air to cool the vaporizer
coil when shutting down the diphemyl wnit,

Vertical stack limed with insulating refractory
and containing & stainlegs steel imner shell,
designed to give a maximum gas velocity over
the vaporizer coils. The housing for the
veporizer ig split and hinged for access to

the coil..

Outer Shell: Snyder Task Company
Birmingham, Alabama

Inner Shell: Decatur Iron & Steel Company
Decatur, Alabama

Upper Stack: Southern Car & Mfg. Company

Birmingham, Alabema

All mild steel with the exckption of the
{nner ghall which is Type 304 stainless.

The horizontal gas header between the exhaust
stack and the converter ghell 1s lined with
4k" of firebrick and the vertical vaporizer
shell with 4" of Carey Hi-temperature £19
cement.

The cemter of the stack ig 9'-1" from the
center of the final prebeater.
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Item 209 Contiruaed:

Refereaces: Drawings Monsganto
Detail of Stack 9C-7845
Detaile of Vaporizer :
Shell 9C-9025
I:lul(tiog: The "horizontal gas header betweem the exhaust

stack and the converter shell {s limed with
4k" of firebrick and the vertical vaporizer
shell with 4" of Carey-Hi-temperature #19
cement .

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

Puaction: To trap entrained lead coming over with the
benzol vapor from the comverter.

Operation: Continuong. The trap is periodically cleaned
out whern mecessary vwhile the uait {s shut down.

Haterials .
Handled: . Benzol and reactiom products from the converter.

N

Ertrained lead.

Size & Typa: Rew Desigm

24™ dia. welded steel pipe 3'-1%k" long. Outlet
ig & 3" Crane #1545 flg. to & 8™ x 3" E.X.
reducer with an 8" 309 S.S. mozzle extending
1'=4" into trap. Inlet i{s a 3" E.X. W.S. pipe,
openimng tangential to the trap and 9-9/16"

down from top.

0ld Design

24" dia. W.S. pipe with 3" E.X. nipple on top
for outlet with 3™ Crane #1545 flange. Inlet
ig 3" E.X. pipe opemimng tangential to trap 9"
down from top - 3" Crane £1545 flange.

Manufacturer: Callshen Grinding & Machime Coapany
Ammigton, Alabamz

Materiale of

Construction: Hew Desigm: 5/8" gides, %" bottom
3/4% top ‘
309 S.5. outlet cylimder
01d Design: 3/8" side, %" bottowm
3/&4" tep
References: Drawings Monsganto
Lead Trap Details 9C-8143-4
DSW 462535
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Item 211: Fractiomatimg Columm (l-Required per Umit)

Fusction: 1. Te functiom as a cooling ecolumm to condense
" the vapers from the converter.

2. To utilize the heat in the vapors from the
couverter to affect a partial gseparatiom
of the benzol from the converted products.

Operation: Contimuous. The bemzol fractionatiag columm is a
12 plate bubble cap rectifying sectionm with the
feed im om the bottom plate as super-heated
vaper. The liquid crude diphenyl containing
hi-boiler end li{quid bemzol is discharged from
the bottom asxd bemzol vapor amd hydrogem from
the top. The reflux is returned to the top
plate. The column is operated with the top
temperature below 100°C.

Materiale
Hendled: (The conditions stated were takem from Phos~-
phate Div. Engineering Report No. 117.
Actually, these columns are operated at rates
greater tham 1200#/hr.)
In: Benzol vapor 974
Diphenyl vapor 181
Hi-boiler vapor 42
Hydroger gas ‘ 3
1200#/hr.
Out:
Bottem ~ Liquid benzol 14#/hr,
Liquid diphemyl 181
Liquid Hi-boiler 42
Top - Bemzol vapor . 960
Hydrogen gas 3
1200#/hr.
Comtrols: The temperature of the top of the colusn and

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

The columa ig comtrolled by the operatiom of
the condemser amd gplit flow bex.

DSW 462536
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Item 211 Comtiamued:

Size & Type:

¥anufactarer:

Materiale of

Construction:

References:

58.

12 plate bubble cap rectifying column,
3'-0" dia. with 12" tray epaciag. (Umits
4,5 columm 1s 2'-6" dia.)

Plata gpacimg 12 {m.

No. of plates 12

No. of bubble caps per plate 28

Cap dismeter 3"

Slot area/csp. ‘ 3.43 1n.2
Total glot area/plate 0.666 sq.ft.

Riger pipe - 2" 0.D. x 10 BWG
Riger pipe area/riser - 2.35 in.?
Total Riger Area,- 0.45 sq. ft.

Liquid depth om plates 1.5"
Liquid height above slots 0.5"
Tower height 18!

Rooter Boiler Works, St. Louis, Missouri
(11, 12, 13) :

Leader Irow Works (6, 7, 8, 9, 10)

A.5.T.M. specificat{ion A-283-46T Grace C
(A-10) steel.

Dravimgs Monsganto
Fractionating colusmm (Umit No. 2) 9C-5582

Practionatieg columm (Unit No. 3) 95C-7279

Practionsting column (Umits No. 6
thru Fo. 12) 9C-8131
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Item 212: Benzol Comlenger (l-Required per Umit)

Function: 1. To partially condense the benzol wvapor
from the top of the columm.

2. To control the top temperature of the
columm at 100°C. by sub-cooling the com-
densed benzol which {s refluxed to the

column.
Operation: Continuous.
Materisle
Handled: (The conditions stated were taken from Phog-

phate Div. Engineering Report No. 117.
.Actuzlly, this equipment ig operated at higher
rateg than those stated.)

Shell fluid - benzol vapor: 29004/hr.
(Usual rate under favorable
conditions)

Tube fluid - water: Usually operated at max.
available pressure.
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Item 212 Continued:

Heat Balamce:

Controls:

Size & Type:

Units

Type
Rff. Surface
Shell Dia.
No. Tubes

Tube Die. (0.D.)

Piteh
Tube Length

Manufacturer:

60.

The condenser duty for all the uaits should

be substantially the ssme and ghould consist
approximately of the amoumt of super-heat in
the vapors from the converter less the smount
of heat loss from the gurface of the fractiona-
ting columm.

This duty has been calculated to be about
625,000 BTU/hr. average based om a study as
Teportad in & memo to Mr. J. F. Reeves, 5/25/48
written by Mr. G. W. Jordan,.

The present gystem of comtrol is to rum the
condenger with the water valve wide open and
the split flow box adjusted to maintaim 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
and the cooling water outlet temperature.

Thie system of comtrolling has the advantage
of sgimplicity but does mot provide the most
effective ugse of the condenger and cooling

water,
Summary
3 2,5 _4,6,8,9 11,13 7,10,12
Vertical Horizoutal Horizomtal Vertical Vertical
70 113 162 90 207
14" 20" 14" 10-3/4"
132 139 88
i 5/8" 3/4"
" triangle 13/16"sq. -
72" 97-7/8" -
Andale Callahan Callahan Andale Struthers
Wells
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WATER_PCB-SD0000045340



Item 212 Comtinued:

61,

Uaits 3 2,5 4,6,8,9 11,13 7,10,12
Capacity:
Oper. Pres.
« Tohas 754 ga. 15¢ ga.
-~ Shell 1# ga. 100# gs.
Mex.¥Wk.Press.:
- Tubes 75¢ ga. 1504 ga. 150# ga.
- Shell 75 ga. 150# ga. 1504 ga.
Max,Temp. !
- Tubes 1.303?. -
- Shell 176°F. S00% .
Materials of
Comstruction:
Shell Steeal Steel Steel Steel Steel
Tubes #10 BWG  #12 BWG #12 BWG £10 BWG #16 BWG
References: Drawings Momganto
Comdenser Details, Sheet 1 ' 9c-8157
Condenser Deteils, Sheet 2
(4,6,8,9) . 9c-8158
Forelign
Andale Condemsger
#13 X<A-36
type 206X Sketch #1261
Dwg. #5845
Struthers-Wells
Type K Group 3
Size 10 R12
DSw 462540
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Item 212 Contimued;

62.

The operating conditfoms of these condengeras after phygical
cleaning in 1956 were as follows:

with coluwmmn coill

Ko.

9 condenser ig moumted vertically

Bengzene :
Feed Benzene Approximate
Unit Rate % Raflux . Qverzall
‘Yo. gal./hr. Reflux Temp. Hater, GPY Coefficient U.
(01d dete from Rpt.l17) (01d data frem
Report Ho.ll7)
2 175 70% 78%. 80 90
3 165 75 34 35 170
4 245 60 66 95 65
5 245 40 41 80 90
6 230 75 40 95 65
7 210 90 40 - -
8 220 75 50 95 65
gx* 220 70 73 95 65
10 245 60 28 - -
11 330 48 24% 75 250
12 250 75 42 - -
13 180 85 42 75 250
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Item 2i3: Split Flow Box (l-Required per Unit)

Puaction: To comtrol the ammount of liquid bemzol returned
to the column as reflux.

Operatien: Comtinuous. Ratio adjusted as aecessary to
mafatain the top of the fractionating colummn
below 100°C.

Haterials
Handled: Liquid benzol.

Controls: Mechanically imdi{cated ratio adjusted
manually by operator to maimtaim temperature
of top of fractiomating column below 100°C.

Temperature of runback indicated by thermo-
meter well.

Sight glaluec provided in reflux amd runmback
li{nes for checking flow.

Size & Type: The split flow boxes for Units 2 thru$s are
identical to the biphenyl gtill eplit flow
boxes.

Units 11 -~ 13 are provided with standard manu-
factured rotaweirs, figure 192-gpecisal, size
10 with ome 2" horizontal imlet conmection.
ard two 2" vertical outlet commectioms. Urits
6 - 10 are slightly digsim{lar.

Hanufacturer: Units 6-13 furmished by Figcher & Porter
Compaeny, Hatboro, Pemngylvamia

Capecity: Outlets Capacities: Forward: Him. 100 GPH
Horm. 150 GPH
Max. 250 GPH

Reflux: Mim. 200 GPH
Norm. 420 GPH
HMax. 750 GPH
Materials of

Construction: Cast {irom fittings, stainless steel weir
tubes and geare, amd gteel shells.

DSW 462542

WATER_PCB-SD0000045343



Item 213 Comtinued:

Locatiom: Located mear top of columm om comdenser
platform.

References: Drawings Homgaato
Layout Rotawelr & Condenser 9C-9055
Split Flow Bux Details 9C-7836

Piping &t Rotawsir & Condemger 9C-8163
Piping at Rotawelir & Comdemser
Details 9C-8164

Foreign

13" Rotavelr with metal ghell §-6727
Rotawveir 6-11591
Rotaveir 5-4228

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

Functiem:

Opereation:

Size & Type:

Openings:

Marufacturer:

Materials of
Congtruction:

Location:

References:

Te trap any carbou amd gludge {m the sump
product from the fractiomatimg columm.

Comtiauvous. The crudzs di{phenyl ig decanted
through a side outlet {e the trap and the

carbon and sludge szttled to the bottom from
where it {g draimed periodically when m=cessary.

A gteel tamk 18" 0.D. x 3'-1-3/4" long with
flat bottom a&nd top.

Top: 6" dia. XH mipple with flamge, inlet.
Side: 2" XH coupling, overflow.

Bottoem: 2" XH coupling, drainm.

Callahan Grimding & Machine Company

Annigton, Alabams

3/4" steel plate, top

1/27 gteal plate, bettom

18" 0.D. x 3/8" thick W.S. pipe, side wall
Bolted to bottom outlet of fractionating column.
Drevings Monganto

Lead trap details 9C-8145

psw 46254
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SERIES 300 - BIPHENYL STILLS

Function:

Operatiom:

Msaterials
Hemndled:

Controls:

Services:

Size & Type:

Openings:

Hamnafacturer:
Capacity:

Materiale of

Conetruction:

Irgulation:

Item 30l: Diphenyl §till (1-Required per Still)

To provide a reservoir for heatimg the
charge of crude diphemyl which {s being
diltillgd;

Batchwige - time required for disti{lling
one batch is approximately 10 hours, depending
on opsrator.

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

A thermowell 18 provided for recordinmg the
temperature of the crude diphenyl.

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

7'=0" 0.D. x 14'-0" long horizomtal tank
with dished heade. Par. U-69 ASME construc-
tion.

3" openimg for thermowell

3" chargimg {mlet

4% {nlet from heating cofl

10" vapor outlet

2" reflux imlat .

22" opemring for circulatimg pump
22" opening for steam heatimrg coil
R. D. Cole Mamufacturimg Company

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

1/2" steel plate
The still is imsulated with 4% ef rock wool,

k" of Eagle 66 and covered with & sheet
metal jacket.

DSW 462545
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Item 301 Comtirued:

Steam Coil:

References:

1-1/4" pipe cofil
Drawinge
Diphenyl Still

Dipheryl Still Body
Bill of Materfal

67.

Monganto

9C-7873
958C-2526
9BM-55
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Item 302: Crude Dipheunyl Circulatimg Pump (l-Required per Still)

Function:

Operation:

Materials
Handled:

Controls:

Services:

Size & Type:

HMaaufacturer:

Capacity:

Motor:

To cycle the crude diphemyl through the
g¢til]l and the heating coil of the gas
fired heater.

Continuous, durinmg batch dietilling operatiom.
The crude dipheayl {s returmed to the gtill
from the heating coil and ie vrecycled until
the distilling operatiom i3 completed.

Crude diphemyl

Comtrolled mamually by motor atartimg ewitch.
The rate of flow ig mot comtrolled but al-
lowed to seek its maximom.

Estimated 80 KEWH per day (max.)

Ho. 1 Still: Special Ho. 2, figure S1790
vertical, a1l irom, Rumsey sump
pump with a 96" get length and
provided with gpecial water
coolad stuffing boxes.

No. 2 Stfll: 3™ imlet x 2%" outlet, CV-5
vertical pump, figure 19,435
with cast irom water jacketed
stuffing box vhere ghaft passes
through cover plate. Discharge
pipe has etuffing box not water
jacketed. Pump is of {rom, 96"
long from bottom of cover plate
to end of pump imlet with inter-
mediate cast iron bearisgs im the
column. Shaft is of steel.
Impeller of cast steel.

Ro. 1 Still: BRumsey Pump Compamy
Ro. 2 Still: Taber Pump Cowmpany

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

Ro. 1 st{ll: S HP, 1750 RPH, 3 phase, 60 cycle,
220 v., vertical exploeion proof

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

DSW 462547
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Item 302 Comtinued:

Drivae: Direet comnected with flexible coupling.
Location: Located on diphemyl still.
Referance: Drawings
Fo. 1 Still Pump ' F-2464
Ro. 2 Still Pump Taber - 901203
Bill of Materiasl 9BM-55
DSW 462548
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Ttem 303: Gas Fired Heater (l-Required per Still)
Functica; To supply the heat required for digtilling
the crude diphenmyl.

Operatiom: Contimuocus durimg batch operation.
Materials

Handled: Crude diphenyl - rate: 200 GPM approx.
Heet Duty: 400,000 BTO/hr. is the average met heat

available from the still heater for heatiag
and vaporizing charge.

Controls: ' The combustion rate of the fuel gas is con-
trolled automatically se as to raise the
temperature of the liquid passing through
the coil approximately 20 to 250C. (difference
between inlet and outlet temperatures im
the coil).

Services: Hatural gas - estimated requirement ig
1,000 CFH @ 30°C. amrd 760 mm (avg.)
wax. capacity approx. 3,200 CFH

Size & Type: 4'-0" I.D. x 8'-3" high shell with am imner
core and stack,

Manufacturer: Chattamooga Boiler Works

Materials of

Construction: Steel outer shell, 304 S.S. immer shell

"Hegting Coil: The heatirg coil comsists of 18 turms of 2"

W.I. pipe 1'-6" in dia. (approx. 53 eq.ft.
of outside hesting surface).

Gas Burmere: The heater i{ig fired with four Surface Com-
bustion #55 H.P. Inspirators with eszch
imspirator supplying the mixture for two
#1345 tummel burners. '

Iesulation: The steel shell is limed with 9" of B&W
#111 firebrick.

Location: Located at second floor level im the dipheayl
plant machine ghop immediately outside of
the disti1llimg rooms.
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Item 303 Comtinued:

Referances:

Drawviags

Diphenyl Still Heater Shell,
¢#1 still ,
Diphenyl Still Heater Shell,

#2 st111
Stack Gover & Heater Core
Stack
Heater Shell Bage
Platforme & Supports
Bill of Material

71.

Momsamto

9C-6372

9c-8211
9c-8078
9C-7939
$C-8230
9Cc-8217
9BM-55

DSW 462550
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Item 304: Still Colimm (l-Required per Still)

Functiom: To separate the crude dipheayl into benzol,
hi-boiler, heads and tailes, amd diphemyl.

Operation: Contimuous during batch operatiom. The vapors
from the still enter the bottom of the
columm. The lower boilimg fractiom passaes
overhead to the total condeaser amd part re-
turned as reflux above the top plate. The
high boiling fractions are returned to the
still.

The first @roduct from the columm ig bemzol,
with the top of the columm at 80°C.

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

The mext fractiom, diphemyl, is collected
until the sti{ll pot temperature reaches-
340-3509C. and them the balance is diverted
into the heads and tails tamk.

The high'boiler, remaining ir the still as
residue, {s pumped to the high boiler catch

tank.
Materials
Handled: ' Crude diphenyl which {g separated approxi-
mately imto the following fractioms:
Diphemnyl - 60.87%
High Boiler 14.01
Benzol 22.49
-Heads & Tails 01l 0.10
Material Lost 2.53
100.00%
Sige & Type: The gtill column {8 a 20 plate, bubble cap,

rectifying colummr, 3'-0" I.D. x 25'-2" high.
The plates are epaced 12" gpart amd each

tray comtaimg thirty-six (36) 3" dia. pressed
steel bubble cape and two 4" dia. dowmmpouts.
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WATER_PCB-SD0000045352



73.
Item 304 Comtimuaed:

Openings: Each plate is provided with twe 107 dia.
handholes {m the shell. The vapors from the
still eater the column below the bottom
plate through a 20" dia, combimation man-
hole and vapor imlet. The lower boilimg
products leave the top of the columm through
a 16™ dia. manhola which is reduced to a
6" dia. vapor pipe. Reflux eaters through
a 3" mozzle above the top plate and the over-
flow from the bottom tray is returned to the
still through a 3" lime.

Manufacturer: Leader Irom Works Company

Materials of

Congtruction: Steel

Irgulation: The column is insulated with 4" of rock wool,
k" of Eagle 66, and covered with a sheet steel
jacket. ‘

Reference: Drawings Monganto
Diphenyl Still Column 9Cc-7870
Bill of Material 9BM-~55
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Fumction:

Operatiom:

Haterials
Hamdled:

Heat Duty:

Siza & Type:

Hozzles:

HManufacturer:

Naterials of
Comstruction:

Ingulation:

References:

Item 305: Diphenyl §till Comdemser (l-Required per Still)

To comdemge the overhead vapors from the
still columm.

Comtinuous durimg batch distilling operatiom.
The cooling water makeeg 8 pagses through the
tubes and vapors comdemsed outside of the
tubes.

Tubes Shell
70 GPH City Water 4080#/hr. benzol.
Shell fluid temp. - Im: 176°F. Out: 176°F.

Tube fluid temp. = In: 1309F. oOut: 150°F.
LMTD: 34°F.

Duty: 690, 000 BTU/hr.
Overall heat trsmsfer coefficient: 100
Tt al effective surface: 200 f£t.2

200 sq.ft. horizomtal, floatimg head, re-
movable tube buadle condemser with 25" 0.D.
ghell amd 152 tubes 1" O.D. comstructed of #12
BWG tubing and pitched 1%". The shell hasg
been emlarged to the game size as the floatimg
head bommet and & special outlet added to
imgure complete drainage of each product from
the coadenmsger.

Shell: Irlet 6%
Outlet 27
Tubes: Inlet 3"
Outlet 3"

R. D. Cole Marufacturimg Company

Steel

Shell imeulated with 2" rock wool, %" of 64,
and covered vith a sheet metal jacket.

Drawirgs bHonlanto
Cordenger 9C-7872
Bill of Material 9B14-55
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Ttem 306: §plit Flow Box (l-Required per Still)
Function: To cortrol the amount of coademgate re-
turmed to the colusm as reflux.
Operatiom: Continuous durimg batch dieti{lling operationm.

The cordensed vapor from the condenser 1{s dis-
charged imto a basket imstalled imgide of a
containmer with the bottom partitioned imto 2
outlets. The basket hag holes drilled im

the gide 8o that by rotatimg the basket the
discharge from the holeg may be diracted to
either gide of the bottom partitiom im the
shell.

The split flow box is usually operated om
8 1:1 reflux ratio.

Heat {s supplied from a small heating coil
wher the diphemryl fractiom is beirg digtilled.

Katerials
Hendled: All of the overhead products from the columm
pass through the split flow box.

Comtrols: The reflux retio 1z comtrolled by & selector
laver settinmg the positiom of the basket im
ralatior to the partitiom between the 2 out-
lets.

The comtrol of the basket 1s exteaded to the
still operatimg floor by meams of & shaft

and gearg so that the reflux ratio may be
changed durimg a distillation vithout ascend-
ing to the comdenger platform.

Services: Stesm for the heatlmg coil.

Size & Type: Shell casing: 18" O0.D. x 18" high gas tight
casing with dished heads.
Basket: 12" I.D. x 6k" deep with & 9"
I.D. concestric ascreem. parti-~
tion. The bagket haa 19
equally spaced k™ dia. holes 7°
apart.

psw 462554
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Item 306 Comtinued:

Operinmgs: Two 2" X.H.W.S. pipe outlete in the bottom,
one for reflux and the other for the product.
A 5/16"™ plate partitions the reflux gide of
the shell casiag from the product side.

Cuea 2" {.H.Y.5. plpe side imnlet for the com-
densed vapors from the condenser.

Omre 2™ X.H.W.S. pipe side mozzle for veat
through flame arrestor amd comservatliom vest.

Three 5-5/8" 1.D. sight mozzles using Pyrex
glass. Two located om top ard ome om the
side for observimg the flow from the basket.

Stuffing box and glaad 1-3/4" I.D. cenmtrally
located on top for selector lever shaft.

Kanufacturer: Figcher and Portar Company

Capeacity: 800 GPH rommal capacity
1600 GPH maximum capacity

Materials of

Comstruction: The gplit flow box is made of steel except
bagket, screem, and packimg glaed which are
nade of monel metal.

Gaskets: Gaskets are #901 Garleck, rimg type, 1/16"
thick and must mot swell whem handlimg hot
diphenyl or beazol.

References: Drawiangs Monsanto
Split Flow Box Details 9C-7836

Bill of Material 9BM-~55
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Item 307: Head & Tails Catch Tank (I1-Required per Still)

Fuactiom: To provide & catch tamk and storage for the
heads amd tails dist{lled from the crude
diphenyl.

Operatienm: After the ba=eol fraction has beem distilled
: off the crude diphenyl, the mext fractiom
distilliag between 809, & held point of 68.69C.
is diverted to the heads aed taile catch
tank.

After most of the diphenyl hes been digtilled
smd the temperature im the still reaches
about 300°C,, the flow {g changed agaim to
feed into the hesds and tails tank,

The heads and tails that were collected are
returned to the dipheayl still for re-
distillat{ion with the mext batch.

The small amoumnt of heads and tails oil left
over ig digcarded.

Materials )
Handled: . The "heads™ are light ofls with boilimg poinrts
nearimg that of diphenyl amd the "tails' ig
dipheryl comtaimiag a 1ittle hi-boiler fractiom.

The heads amd tails ez collected ig mainly
diphenyl,“which iz recovered omn redistillatiom.

The smoumt of heads amd taile oil produced 1is
very small, comsigtimg of omly sbout 0,17
of the crude diphemyl.

Controla: ) The heads and tails tamk {s provided with a

‘ 4" geaging hatch for measurimg the level im the
tank.

Services;: Steam for heatimg coil.

Size & Type: §'=0" 0.D. x 5'-0" high vertical task with
flat top amd dished bottoa. -

oow 46255°
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Item 307 Cortinued:

Openings:

Stesm Coil:

Capacity:

Irsulation:

Reference:

78.

The tamk is provided with a 4" imlet mozzle,
a 4" vent, a 22" 1.D. mozzle for a sump
puap, a 4" gaging hatch, aad 2 steam heatinmg
coil imlet @nd ocutlet.

The steam coil comeists of gbout 30' of 1i"
dia. standard seamless pipe.

800 galloms

The sides and bottom of the tamrk are imsula-
ted with 2" of rock wool, a k" of Eagle 66,
and covered with a sheet metal jackat.

Dravings Homsarto
Headgs & Tails Catch Tamk 9c~-7876
DSW 462557
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Head and Tails Returm Pump (l-Required per St{ll)

Fuaction:

Operatiom:

Materials
Hamdled:

‘Comtrols:

Services:

§ize & Type:

Marufacturer:

Materials of
Comngtruction:

Hotor:
Drive:

Lecatiom:

Rafereace:

To return the heads and tails from the catch
tamk to the gtill for redistillatien.

Periodic

Heads amd tails fractiom from crude diphesnyl
disti{llatiom.

Mamuelly comtrolled by motor startimg switch.
Estimated 3 KWH per day (maximum)

2k" x 2" CL-4 vertical sump pump,
5'=6" long

Taber Pump Compamy

Iron casing with steel shaft amd cast
steel impeller. .

3 HP, 1750 BRPM, 3 phasge, 60 cycle, _
220/440 v., TEFC explosiom proof vertical
motor with rimg base.

Direct drive with flexible couplirg.
Iestalled im heads amd tails tamk.

B1ll of Katerial 9BM-55

DSW 462558
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Item 309: Diphemyl Catch Tamk (1-Required per Still)
Functiom: To receive the diphenyl fractiom from the
crude diphemyl dist{llatiom.
Operatiom: The operstor sets the swivel flow box to

deliver to the dipheeyl catch tank after
the hold polmt of the distillate reaches
68.6°C.

The flow is changed agaim frow the dipheayl
catch task to the heads amd tailsg catch
task after the temperature im the still
reaches 300°C.

Matariels
Haudled: Digtilled diphenyl

Coutrols: The tamk comtains a thief hatch for
pampling the dipheayl.

Services: Stesm to steam coil.

Size & Typet 7'-6" I.D. x 6'-0" high vertical tamk with
a flat top and dished bottom.

Openings: The tamk 1s provided with a 4" imlet, a 4"
vent, a 224" 1.D. mozzle for a sump pump,
a 16" dia. mamhole, and a 6" thief hatch.

Capacity: 2100 gallous.

Msterials of

Comstruction: 1/4" steel tank

Ingulation: The eides and bottom of the tamk are imsula-
. ted with 2" rock wool, a 1/2" of Bagle 66
amd covered with a gheet metal jacket.

Referemce: Drawiags Momganto
Diphenyl Catch Temk 9¢-7877
DSW 462559
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Digtilled Dipheqy; Trangfer Pump (1-Required per Still)

Fumctiom:

Operation:
Materials
Hemdled:

Controla:

Services:

Size & Type:

Merufacturer:

Materiale of
Comstruction:

Motor:

Drive:
Locetion:

Refarermce:

To deliver the distilled diphemyl from the
diphenyl catch tamk to the dipheayl storage
tanksg.

Operated at the completiom of the batch
digtillatios.

Distilled diphemyl at approx. 100°%c.

Msnually comtrolled by motor startimg
switch.

Estimated 15 EWH per day (meximum)

No. 1%B, figure S 1790 vertical sump pump
with a lemgth of 7'-3",

Rumgey Pump Cowmpany

Iron
3 HP, 1750 RFPK, 3 phass, 60 cycle,

220 volt, vertical explogion proof
Gemeral Electric motor.

Direct commected by flexible couplinmg.

Irngtalled im diphemyl catch tamk.

Draving Foreign
Rumgey Pump F-246-A
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82.
(j% . August 1957

SERIES 400 - IRSTRUMENTATION

_item 401: Automatic Let-Dowm Lavel Comtrol (] Umit For Each Feed Tamk)

Functiom: To automatically maimtain a supply of bemzol
im the feed tamk amd to soumd am alarm im
cage of high or low level.

Opsratiom: The operator must manuslly select ome of the
five storage tankg from which to feed. A
five-poiut pump switch located at the feed
tank is provided for this purpose which
places the system im automatic comtrol to
fead from that particular storage tamk
sslected.

The automatic control system maimtaims the
level of the bemzol im the feed tamk withim
& tange of 6" with the high level 9" below
the top of the tamk, "If the gystem £ails
and the high or low level exceeds this ramge

(' by 3", an alarm 1z soumded by a separete
level comtrol gystem.

Type: Special TF-2 EP ftandem magmetrol coatrol
with glass float. Two umits are required,
N ome for comtrol 2zd ome for the alarm.
Marufacturer: Fred H. Schaub Emgimeerimg Company, Imc.
Chicago, Illimois

DSW 462561
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Ttem 402: Beazol Feed Comtrol

Furctiom:

Range;:

HManufacturer:

83.

August 1957

To automatically meter a specified
quantity of bemrol to each umit.

0-400 GPH - Umitsg 4 through 13
0-250 GPH = Umits 2 aad 3

Each coatrol comsists of:

"1 - 12" M/10 Stabilog flow coamtroller

type 7115 ‘
- S.I. orifice plate for 1" lime
- 1" A6A S 30 orifice flamge
Set liquid meter piping
- k" comtrol valve, code 32110 BA
-~ Set liquid seal chambers

o N
1

Foxboro

DSW 462562
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84, -

August 1957

Item 403: Twelve Poimt Temperature Recorder

Fumction:

Rarge:

Type:

( Msuufzcturer:

To record the folloving temperatures:

1 -

vaporizer coil outlet, immer amd outer
coils (Lf double coil umit)

2 - exhaust flue gas to vaporizer - ialst
and outlet

3 = Ko. 1 preheater pot

4 - RHo. 2 preheater pot

S5 - top of fractiomatimg column

6 - coudemser water outlat =

7 - bemzol "rum-back" from comdemser

8 - bottom of fractiomatimg columm gump

0-1000%.

#40362-17-special model micromax tempera-
ture 12 poimt imdicatimg recorder.

Irom - Comstamtim #8759-5 thermocouples

Laeds ard Rorthrup

DSW 462563
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85.

August 1957

Item 404: Simgle Poimt Temperature Recorder amd Comtroller

Functionm: To imdicate, record, aad comtrol the
’ temparature of the comverter by regulatinmg
the matural gas burmers.

Range: 100-1100°¢.

Type: #,0617-A2-H-83 Model S Micromax tempera-
ture imdicatisg amd recordimg comtroller.
Preumatic comtrol - Autowatic droop
correction - Motor 110 v. 60 cycles

3/4™ Masom-Neilan pmeumatic valves

Hagon-Neilsr valve repositiomers with air
sets and parts.

No. 8755 Irom-Comstastim pipe type thermo-
couples with stamdard 7784 element amnd
P1-181A head, 66" loag

Mamufecturer: Leeds amd Northrup

psW 462554
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86. -

Auguat 1957
Item 405; Natural Gas Meter
Fuactionm: To record the quantity of gas comsumed
per wait er still.
Type: Ho. 35 B metric irom case mater for

natural gas service. Top commectioms.
Maximum workimg pressure 100£.

Manufacturer: Americam Meter Compamy

WATER_PCB-SD0000045366



87. -

August 1957

Item 406: Temperature Recorder - Diphemyl Still (1l-Required par Still)

Function:

Type;

Marufacturer:

To record the following temperatures:

- gtill body

- gtill {mlet

- outlet -~ circulatimg lime
top of columm

- raflux to columix

= coadenger vater-out.

[~ T B R PR X R
H

#40356-55M-gpecial HMicromax 6 poimt
115 v. 60 cycle temperature recorder

Leeds amd Rorthrup

DSW 462566
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88.

August 1957

Ttem 407: Temperature Comtrol Still Heater

Fumctiom:

Type:

Manufacturer:

To comtrol the temperature differemce
betweer the heater inlet amd outlet by
regulating the gas burmers.

#40617 A3 - Model S Micromax gimgle
polat recordimg temperature comtroller

Magon-Neilam #30 valve repositiomers with
3/4" pmeumatic valves, air sets aad parts.

Leeds amd Horthrup

DSW 462567
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89.

Augugt 1957

Item 408: Biphemyl Umit - Automatic Safety Switches for ﬁatural Gas
(1-Resquired par Urit)

Fumctiom: To protect the equipmeat im the evemrt
of am emergemcy, by stoppimg the flow
of matural gas to the No. 2 preheater
when the temperature exceeds a pre-
determined wmaximum.

Mamufacturer: Foxboro - Poateatiometer Comtroller

DSW 462568
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Ttem 501

90.
August 1957

SERIES 500 - UTILITIES

Lighting

" The diphexyl buildimg housimg the comversior umits {s

provided with slightly better tham gemeral lightimg.
The lights are standard light; with raflectora.

The two still rooms are provided with gezeral lightimg
utilizimg Appletom Electric Compamy Cat. #26537
explogiom proof pemdamt fixtures with shallow dome
reflector. X" hub size, 200 watt lamps.

The hydrogem compressor room has mo lightimg facilities
in the room but receives its lightimg from the outside
from special explosiom proof lights shiming through the
windous.

DSW 462569
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91. -

August 1957
Item 502: Power Wirimg
The maximum commected horsepover is about 180 EHP
and the daily pover comsumption shout 1845 IW
average at full productiom capacity. Wirimg, relay
gwitches, tramsformers, etc., are provided z:cordimg
to stamndard electrical practicee. The comtrel pamel
18 located outside the buildimg im a spacial
enclogsre.
DSW 462570
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Item Ro.

L2529V MSQ

101
103
107
111

117

119
302

121

123
308
310
125

Item

Quantity

Orloadimg Pump
Tramsfer Pump
Benzol Fead Pump

Hydregenr Compressor
Benzol Racevery Pumpe

Sump Pump
S8till Chargimg Pumps

St11l Circulatimg Pump
High Boiler Pump

Banzol Recovary Pump
Heads & Tails Pump
Tramaefer Pumpsa
Loading Pumpa

LS I e S ool I S

- N

W R RN

HP
3
2
10
7.5
40
30
3/4(3)
()
1/2
5

wa

WV W W W

RPN

1740
1800
3470
1175
1175
1175

1750
1750

1750
1750

1750
1750

1750

1750

Voltage
220/440
"

220
220/440

220
220

220/440
”"n
220
220

Est.
Max.
KWH

day

10
9
175
700
1
meg.

20

80

2
3
15
13

Remarks

Stg. Tanka
Howell Elec. Ce.
V-belt drive
Penn.Conprassors
Worthimgtom Comp.

Crude diphemyl sump

Distilled bemzol

Diphemy 1
Diphenyl

ipenuiluo)d 7S wRll

"T6
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Item 503:

Product Pipimg

The benzol umloadimg piphg and tramgfer piping is
steam traced amd imsulated.

All product pipiag imcludimg crude diphemyl, -high
boiler, amd distilled diphemyl &re stesm jacketed
and provided with "homemade"™ diaphragm expazsicn
joimts between all commectioms.

The product pipimg from the carbom traps amd the
eplit flow boxes are comstructed to form 2 deep
liquid trap to prevest hydrogem from vemtinmg imto
the feed or catch tamks from the columm.

Piping is provided for the hydrogem gas from the
split flow boxes amd comdemser to the hydrogexr

coolers amd coupregsor rooms.

93. -

DSW 462572
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94. -

August 1957

Item 504: Water Pipimg

Cooling vater pipimg is provided from the Plaat water
maim pump to the comdemsers.ard the hydrogem coolers.
The return pipirg from the various umits termimate

im & common header for draimage back to the gemeral
plant coolimg pomnd. The water from the coolimg pomd
{8 strained and pumped back to a coolimg tower. The
water from the coolimg tover is piped back to a
booster pump for reuse.

City vttir'hipiig 18 provided for drimkiag purposes
and for the emergemcy shewers placed at strategic
points throughout the buildimg.

oSW 462573
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95.

August 1957

Item 505: Fuel Gag Pipimg

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

Item S506: Steam Limes

Steam limes are provided to all the jacketed
product limes amd to the coils im the catch a=d
storage tamks, amd to the split flow box. Also,
a2 commectiom is provided to the recirculated
vater system. Steam is provided at 20-100#
presgure,

DSW 462574
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96. -

August 1957

Item 507: Buildimg

The diphemyl umits, crude diphemyl stills, comprassor
room, Arocler plamt, comtrel recms, offices amd
mschime ghop are all located {m & 3-story stamdard
uill buildismg wvith 2 ore-story leam-to ca each gide.
The mainm buildimg sectiom measures 60' x 220', total
area 110' x 220' accounted for by a 20' leam-to o=
the west side amd 10' camopy om the east side ever
the loadimg platform. Am area meagurimg 100' x 180!
at the south ead 1s allocated to diphemyl operatioms.

Comstructiom is of steel throughout with helléw tile
and stucco outside walls. Fire walls amnd fire doors
sepatate the diphemyl wmits imto three groups amd
separate the dipheayl stills from asch other amd from
the rest of the plaut.

DSW 462575
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97. -

(_} Augugt 1957

Item S08: Sewers

Item 509: Fire Protactiom Equipmenrt

Item 510: Groumds amd Gemeral Ares

Dsw 462576
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98.

C\ August 1857

Item 511: Paimtimg

The control pipimg is painted with distimguishiag
colors: blue for water, green for matural gas, amd
' orange for bemzol.

Storage tanks are paimted with one shop coat (outside
only) of blue lesd 28 per Monsanto specificatioca
¢1007.

Item 512: Imsulation

Item 513: CO9 Piping

DSW 462577
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99. -

August 1957

Flowsheets and Diagrams

B-5114 Biphenyl Plant Flow Sheet

C-5240 Diagrammatic Layoat

C-5440 Tempersture Pressure Curves for Mercury, Dipheayl Water
C-~6258 Diphenyl Plant Layout

C-6374 Diphenyl Plamt Layout

C-6830 General Layout Jume 1935

C-4831 Diagrammatic Flow Sheet

A-7812 Heat Balance oa No. 3 Urit

9Cc-7850 Diagraematic Flow Sheet for 4 Pot Umit
9C-7851 Diagrammatic Flow Sheet for 2 Pot Umit

9C-7875 Diphenyl $till Disgrammatic Flow Sheet
9C-8466 Diagrammatic Flow Shest Showing Prim. Equipment
’ : and Control System
9C-8546 Map Diphenyl Aresa
Gemeral
Plant Detafls of Steam Jacket Expansiom Joiamt 94A-9058
Thermo-well Detail 9AA-8832
Preheater Pot and Head Reaction Pot C-4092
Preheater Terminal Bars B-4012
Cagt Alloy Reactiom Pot B~4052
Typical Diphenyl Unit C-4061
Detail Reactiom Pot B-5205
Detail Pot Cover and Flange C-5233
Chrome Steel Fittings for Lead Pots C-5234
Detail Beams and Counter Fortes C=-5235
Lead Pot Setting C=-5236
Details of Fractionating Columm C-5237
Converter Umit - Plate Structure Work C-5238
Converter Umit Structure Frsme Diph. Col. & Comrdenser Cc-5239
Hanger for Lesd Pot Flamge ’ AA-~5299
Gooeenack for Still Commection AA-5541
Hine Pass Expt. Tubular Comverter Umit Brickwork Cc~5760
Reaction Cover C-5883
Diphenyl Distributor Pipe AA-6333
Ganket for Bemzol Still A=-6497
Stafnless Steel Digtributor Cup for Comvertar AA-6699
Cover for Reactiom Pot C-6714
Lead Bath end Ser. Comverter Umits C~-6815
Vater Piping at Top Pletform for 4 Umits Cc-7861
Fire Protection for Still and Bemzol Tamks c-7893
Pearn for Diphenmyl AA-8061
Detail Cagt Steel Pot Cover 9C-8166
DSW 462580 :
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A1l Welded Pipeling
Insulatiom amd Jackets for Goosenacks

Detail of Goosesmecks

Cover Plate Detail for Reactiom Pots

Bemtol Storage

Benzol Underground Storage, Woodem Pump House
Benzol Storage Tank Relocated Above Grouad
Detail samzol Sterage Tank Above Groumd
Benzol Storage - Pump Platform, Pipimg at Tank
Benzol Storage Tamks, Cycloae Fence

Benaol Storage Tamk, New Layout

Bemzol Storage Tank, Dateil

Benrol Storage Tanks 3, 4, 5

Banzol Feeding

Feed Tank and FPump Foundation
Stmp Tamk ’

Feed Tank Cover, Pipe Trough and Supports & Misc. Steel

Benzol
Benzol
Benzol

Feed Tanks, Piping Layout
Feed Tenks, Pipirg, Supports & Jacket
Feed Pumpe, Plpimg and Fence

Bamdrail for Benzol Feed Tank
Alterations to Pump Plate at Benzol Feed Tanks
Fence for Berrzol Tanks

Piping
Benzol
Benzol
Detail
Detafl
Bernzol
Renrzol
Piping
Plping
Piping
Bemzol
Benzol

Uritse

for Bemzol Pumps 5 a=d 6
Feed Tank Platform

Piping Imside of Building
Housing

Houging

Feed Tanks, Layout

Feed Tanks, Detail

from Buildimg to Taaks

at Contrel Reem

at Building Line

Feed Tank Foundatiom, Sheet 1
Feed Tank Foundatiom, Sheet 2

1 and 2

C-5241
C-5580
AA-5581
C-5582

C-5583

Preheatimg aand Vaporizimg Coils

Dipheryl Plant 2md Umit - Reactor Pots

100. _

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

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

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

Diphenyl Plant 2ad Umit - Detail Speciel Brick

for Comverter Unit and Traps

Liphenyl Plamt 2md Unit - Detsil of Fractiomating

Colusm

I'iphernyl Plant 2ad Unit - Settimg for Comverter Umit

DSW 462581
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C-5584
C-5585
B~-5586

C-5587
C-5588
C~-5589
B-5590
C-5591
€~-5592

C-5593
C-5594

€=5595
C-5596
C-6841
AA-7337
9C-7551

9Cc-7900
Uait No. 3

c-7279
C-7280
C-7281
c~-7282
C-7283
C-7284
C-7285
C-7286
c-7287
AA-7322

9C-7335

9C-8139

Uait Ho. &

9C~7830
9C-7831
$C-7832

Diphenyl Plant
Diphenyl Plant
Diphenyl Plaat

2ad Unit
28d Uait
2nd Uait

location Burners

Dipheayl Plant
at Coav. Unit
Dipheayl Plant
Comv, Tait ~
Diphenyl Plant
Comv. Unit

Diphenyl Pla=mt

2ad Unit
2ad Umit

2nd DOait

2ud Uait

and Steel Platform

Diphenyl Plant

Z2ad Uait

aad Hamdrail om §. G.

Dipheayl Plant

‘2ad Unit

tioneting Colum=a

Diphenyl Planmt
Diphenyl Plant
Beating System
Diphenyl Plant
Diphenyl Plant
Diphenyl Plant
Dipheryl Plant
Diphenyl Plant
and Flow Box
Diphenyl Plant

2ad Uait
2ad Unit

2nd Unit

2ad Unit .

2nd Unit

Ko. 1 Oait
No. 2 Uait

No. 1 Uait

101.

Door and Burmer Castings
Steel for Comverter Urit
Stack for Comv. Umit amd
nginlell Stecl Piping
Elev.~stgel‘ﬂork Around
Plan Steel Work Around
Foumdatiom for Comv. Unit
Layou; of Subway Grating
Inside Fittings for Frac-

Gas Piping for Conv. Units
Hot Water Storage and

Layout of Auxiliary Piping
General Layout

Benzol Vaporizer for No. 1 Unit
- Coan. to Lead Trap ~ ~

- Detail Supports for Conmd.

- Pipimg at Lead Trap

Fractionating Columm for Umit Ro. 3

Ualt Ro. 3 - Diphenyl

Dipheryl Plaat
Diphenyl Plant
Diphenyl Plaxst
Dipheayl Plant
Diphésayl Plaat
Diphenyl Plant
Diphenyl Plant
Diphenyl Plaat

Still
=« Umnit Ho. 3
- Unit Ro. 3 Steel Elev.
~ Unit No. 3 Steel Sectioms
- Umit Ho., 3 Evaporator amd Stack
~ Uait Ro. 3 Lead Trape
- Uait Ro. 3 Agsembly Plams
- Uait Ho. 3 Assembly Elev.
- Umit Ro. 3 Adapter Flamge - Comd.

to Split Flow Box
Dipheryl Plent Split Flow Box Imstallation om

Dipheayl Still

Column

Dipheayl Plant - Uaunit Ho. 3 Coolimg Coils for Columm

Usit Ho. 4 Gemeral Aesembly

Uait Ho. 4 Burmer Settiag

Ouit Ho. 4 30" Dia. 12 Plsate Fractiomatimg Columm

DSW 462582
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B:

9¢-~7833
9C-7834
9C-7835
9C-7836
9C-7837
9C-7838
9¢-7839
9C-7840
9C-7841
9C-7842
9C-7843
9C-7844
9C-7845
9C-7846
9C-7847
9C-7848
9C-7849
9C~7852
9¢-7855
9c-7856
94A-7860
9AA-7865
Cc-7866
C-7867
Cc-7869
c-7935
7936
7937
9AA-7955

Urit No.

9C~-7970
9C¢-7971
9C-7972
9C-7973
9C-7974
9C~7975
9C-7976
9C-7977
9¢-7978
9C-7979
9C-7980

S

Unit
Ouit
Uit
Ouit
Uait
Onit
Unit
Umit
Unit
Unit
Urit
Unit
Unit
Unit
Umrit
Uuit
Unit
Uait
Uait
Jait
Uait
Uit
Urit
Unit
Unit
Urit
Unit
Umit
Uanit

Uit
Onit
Urit
Umit
Tait
Uuit
Duit
Umit
Umit
Uunit
Uait

Ho.
Ho.
RNo.
Ho.
Ho.
Ro.
Ro.
Ho.
Ro.
No,

Hn

P14 0%

Ko.
No.
Ko.
No.
Ho.
No.
Ko,
No.
Ko.
Ho.
Ho.
Ko.
Ko,
No.
No.
Ko.
Ko.
No.

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

RIS I I oI oI I AR T SN I SR I SR N TR R i P R I I O

(R RC RV RV RV RV SRV, RV RV,

102.

Shell for Comverter

Gas Pipimg to Burmers

Pipimg at Top of Cols. 1 and 4

Split Flow Box Details

Fire Brick Settimg

Lead Traps

Heat Exchamger

Vaporizer

Sectior and 2ad Floor Plam

Sectior amd 3rd Floor Plam

Floor Gratimg

Holes for Burmers {m Shell

Stack & Connectior to Vaporizer
Reaction Pot Asgembly

Reaction Pot Details

Carbor Trap

Piping at Comverter Umit

Piping at Sump Tank

Condenser, Trap, asd Flow Box Support
Foundatioms

Comdemser Support

Burmer Adapter

6" did. Coll. Mzim for Ventilatimg Sump Tanks
Gas snd Benzol Feed

Support for Vaporizer

Fractionating Col. Jacket

Emerg. Pipe Comm. Carbom Trap to Col.
Alteratioms to Reactiom Pot

C. Steel Pipe Flanges

Layout

Steel Supports

Steel Supports

Floor CGrating

Detail Sheel For Comverter
Burmer & Lightisg Holes Comverter
Pipe from Comverter

Detall Pipe - Cols. to Sump Tamk
Cas Pipiag to Burmer

Detail of Pipimg

Bengol Feed Comtrol Pipimg

naw 462583
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9:

10.

11.

9c-9024

103.

Dait Ho. 6

9C-8131 Urnit Ro. 6 Detail of Fractionatimg Columm
9C-8140 Unit No. 6 Layout

9C-8141 Unit Ho. 6 Foumdatiom

9C-8142 Tuit Ho. 6 Structural Steel

9C-8143 Unit Ho. 6 Lead Trape

9C-8144 Uuit Wo. 6 Pipimg at Col. and Comd., etc.
9C-8145 Unit Ho. 6 Detail Converter Shell

9C-8146 Unit Ho. 6 Laycut §.S. Pipiag at Converter
9C-8147 Unit No. 6 Detail S.S. Pipimg at Comverter
9C-8148 Unit Ro. 6 Agssembly of Preheater

9Cc-8150 Umit Ho. 6 Vaporizer Details

9Cc-8151 Umit Ro. 6 Firebrick Settiag

9Cc=~8152 Umit No. 6 Detail of Sump Ta=mk

9C-8155 Unit Fo. 6 Burner Settimg

9C-8156 Unit No. 6 Gas Pipimg to Burners

9c-8157 Umit Ro. 6 Condenser

9C-8158 Uit No. 6 Comdenser and Covers

9C-8159 Unit No. 6 Vaporizer Manhole Frame aad Cover
9C-8160 Umit No. 6 Pipimg and Layout for Sump Tamk
9c-8161 Umnit Ho. 6 Detail of Vaporizer Coils
9Cc-8162 Usit No. 6 Diphemyl Lime to Sump Tamnk

9C-8163 Unit Ho. 6 Pipimg at Rotaweir zmd Condemser
9C-8164 Unit Ko. 6 Pipimg at Rotaweir amd Condemser Details
Units 7, 8, 9, 10

9C-8190 Units 7, 8, 9, 10 Layout
9C-8191 Unitsg 7, 8, 9, 10 Details of Vaporizer Shell
9C-8192 ‘Units 7, 8, 9, 10 6000 Gal. Catch Tanmk

9C-8193 Units 7, 8, 9, 10 Layout Crude Catch Tanks
9C-8194 Oaits 7, 8, 9, 10 Layout Diphenyl Piping
9C-8195 Units 7, 8, 9, 10 Detaile Diphemyl Pipimg

-+ 9C~-8196 Ueits 7, 8, 9, 10 6000 Gal. Catch Task Foundaticm

9Cc-8197 Units 7, 8, 9, 10 6000 Gal. Catch Tamk Pit H.R.
9C-8198 Onits 7, 8, 9, 10 Platform Sheet 1 '
9C-8199 Units 7, 8, 9, 10 Platform Sheet 2

9C-8202 Ouits 7, 8, 9, 10 Detail Hougimg

9C-8203 Units 7, 8, 9, 10 Detail Housimg

9C-8467 Dipheayl Units 6, 7, 8, 9, 10

Units 11, 13

9C-9021 Diphemnyl Units 12 snd 13 Details Col. Fdms.
9C~9022 Diphenyl Uaits 11, 12, & 13 Comverter Shell Det.
9C-9023 Diphemyl Umit 11 Structural Frmmiag :

Vaporizer Coil Detail

DSW 46254,
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9c-9025 Vaporizer Shell Detail

9C-9026 Vaporizer Assembly Umits 11, 12, emd 13

9C-9054 11, 12, amd 13 Gas Pipimg to Burmers

9C-9055 Layout Rotaveir amd Comdemser

9C-9056 Diphenyl Pipimg Lead Trap to StorageTamk

9C-9059 Units 11, 12, amd 13 Pipe & Support Details-Rotaweirs
sad Cond. . o

9C-9069 11, 12, aad 13 Layout Bemzol Rurback Limesg

9c-9014 Plot Plam Umits 1, 11, amd 12

9C-9015 Layout Uaits 1, 11, aad 12

9C-9017 12 and 13 Structural Steel Framimg

9Cc-9018 12 amnd 13 Structural Steel Framimg

9C-9019 Unit Assembly amd Details Preheater

12: Hydrogem Compressor

C-7363 Layout of Hydrogem Compressor

C-7364 Hydrogen Compressor Structural Steel for Building
C-7365 Hydrogen Compressor Room

C-7366 Hydrogen Compressor Room Wirimg & Control Piping Diag.
C-7367 Hydrogen Compressor Taaks

c-7370 Comprassor Room Foundatiom Plan

c-7901 Relocating Hydrogen Condemsers

C-8014 Layout of Hydrogem Compressor Platform

C-8040 Layout and Detail Hydrogen Pipe from Comd.

C-8132 Ext. to Hydrogen Compressor Room Plang & Elev. of Bldg.
C-8133 Ext. to Hydrogen Compressor Room Struc. Steel for Bldg.
C-8134 Ext. to Hydrogen Compressor Room Layout

- C~8165 Hydrogen Compressor Wirimg and Pipimg Dizgram

Cc-8179 Hydrogen Compressor Plan and Elev. Bldg.

C-8180 Bydrogen Compressor Floor Plam Sec. and Detail

C-8181 Hydrogem Compressor Detail Door Frames

C-8182 Hydrogen Compressor Fouadatiom Plan amd Sections
C-8188 Hydrogen Cowmpressor Layout amd Pipinmg

C-8189 Hydrogen Compressor Details amd Bill of Material
Cc-8279 Urits 7, 8, 9, 10 Layout ef Hydrogem Pipimg

13: Crude Diphemnyl Storage

9C-8152 Detail of Sump Tamk

9C-8160 Pipimg amd Layout for Sump Tamk

9C-8162 Diphenyl Line to Sump Tamk

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

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

9C-8193 Layout Crude Catch Tamk

9C-8194 Layout Diphenyl Pipimg

9C-8195 Details Diphenyl Piping
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14:

9C-8196

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

9Cc-8278

105.

6000 Gal. Catch Tank Founmdatiom
6000 Gal. Catch Tank Pit
Platform, Sheet 1

Platform, Sheet 2

Spriakler System for Crude Diphemyl Storage
Sprinkler System for Crude Dipheayl Catch Tamk
Venrt Pipimg for Crude Diphemyl Catch Temks
Crude Catch Tamks, Varec Gage

Dipheayl Distillatiom

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

9C-7889°

9C-7890
9C-7891
9C-7892
9C-7895
9C-7896
9C-7897
9C~7939
9C-7940
94A-7941
9C-7943
9C-7944
9Cc-8076
9C-8077
9C-8078
9c-8079
9C-8081
9C-8264

Fractionatiag Columa

Hew Layout Still and Auxiliary Equipment
Detail Coudemser

Still Detail’

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

Still Foumndatiom

Still Supports, Sheet 1

Still Supports, Sheet 2

Still Supports, Sheet 3

Mige. Pipe Details, Sheet 1

Rloor Gratimg

Mige. Pipe Details, Sheet 2

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

Condenser Details

Migc. Pipe Detaills,. Sheet &

Misc. Pipe Details, Sheet S

Detail of Venmts

Migc., Detaile

Agseably of Flow Box Comtrol

Details of Split Flow Box Comntrol

Vert Fam for Swivel Flow Box & High Boller Drum Fill
Detail Still Heater, Sheet 1

Detgil Still Heater, Sheet 2

Flasges for Still Pipimg

Asgembly of Heater

Detail of Heater Immer Core

Still Heater, Assembly

Still Beater, Detailg Sheet 1

Still Heater, Defails Sheet 2

Dipheayl Still Revisiom to Heater Platform
Dipheayl Still, Heater Gas Pipimg

New Stairs st Ho. 1 Diphemyl Still

DSW 462586
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9C-8210 Layout of Ho. 2 Diphenyl Still

9C-8211 Ho. 2 §ti1l Heater Shell

9c-8212 Ho. 2 Still Heater Assembly

9C-8213 Ko. 2 Still Catch Tamks

$C-8214 Ho. 2 Still Heads amd Tails Tamk

9C-8215 Ko, 2 Still, Layout Pipimg Sump Tamk to Still
9C-8216 No. 2 5till, Detsail Pipimg Sump Tamk to $till
9C-8217 Ho, 2 8t{1l, Hester Platform

9C-8218 . Ho. 2 Still, Heater Platform Plaa

9C-8219 Ho. 2 Still, Platform, Fl. L. ead Gratiag

9C-8220 Fo. 2 Still Platform - Sectiom and Details

9Cc-8221 Ho. 2 Still Platform - Stairs emd H.R.

9Cc-8222 Ho. 2 Still Fousdstion

9C~-8223 Ho. 2 Still Layout of Rotaweir

9c-8224 Ko. 2 Still Detail of Rotaweir

9C-8225 Ho. 2 Still, Details Vents and Pipimg, Sheet 1
9C-8226 HMo. 2 Still, Defails Veatsg and Pipimg, Sheet 2
9c-8227 No. 2 Still, Details Veats amd Pipimg, Sheet 3
9Cc-8228 KRo. 2 5till, Details Veats and Pipimg, Sheet &
9Cc-8229 No. 2 Still, Details Vents and Pipimg, Sheet 5
9C-8230 Wo. 2 Still, Heater Detail Msmhole Frame aand Cover
9C-8254 No. 2 Still, Layout of Pipimg

9C-8262 Ho, 2 Still, sStair Details

9C-8263 No. 2 5t{1l, Stair Deteils

15: Dpistilled Diphemyl Storage

9C-9057 ' Storsage Tamk 10'-6" x 37'=4" Detail

9C-7882 Foumdatiom for Diphemyl Storage Tanmk

9C-7894 Storage Tamk, Detail Loadimg Lime

9C-9071 Supports Pipelime to Storage Tamks

9Cc-9082 Steel Platforms over Dipheamyl Tamks

9¢-9071 Pipe Line Supports amd Foundatioms

9C-9083 Pipirg to amd From Diphemyl Storage Tamrks

9C-9076 Location Plam, 2 - 25,000 Gal. Tasks

9C-9088 Pumpe for Sta age Tamks

9C-9087 Steam Pipimg to Storage Tamks

16: Buildimg

C-5418 Buildisgs - Elevatioms of Diphenyl Buildimg
Cc-6378 Diphenyl Buildimg - Asbestos Roof, S.E. Cormer
C-7853 Zud end Top Floor Plems Sbovwimng Umits, 1, 2, 3, amnd &4
C-7868 Roof Truse Reimforcimg . )

9AA-7899 Dipheryl Development Bldg. Areas - Floor Lighting
Cc-8183 Diphenyl Buildimg 40' Extemsiomn - Foumdatiom

. C-8184 Dipheayl Buildimg 40' Extemgiom - Floor Draine
C-8185 Dipheryl Buildimg 40' Extemsiom - Leam-te Still
Cc-8186 Dipheryl Buildimg 40' Extemsiom - Framimg for Umits

7, 8.9, 10 - . :
Cc-8187 : Dipheayl Buildimg 40' Extemsion - Framing for Umits
7, 8, 9, 10 ’
c-8264 Hew Stalrs at No. 1 Diphemryl Still
DSW 462587
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C

17: Comtrols

9C-8754 Walls & Imstrumeat Pamels - Comtrol Roca

9C=7942 Diphenyl Plant Comtrol Room

9C-7949 Diphenyl Plant Comtrol Pzmel - Detail

9Cc-8204 Conrtrol Room Units 7, 8, 9, 10 Panel

9C-8208 Berzol Feed Tamks ~ Piping at Comtrol Room
9C-9060 Process Comtrol - Imstrumentatiom Diagram

9C-9061 Gemeral Plaamt, 1947 Additioms - Power and Comtrol

18: Power

94A-8265 Diphenyl Plaat ~ Power, Crude Diphemyl Power Panel
9C-8266 Diphemyl Plamt Service Room - Gas & Elec. Com.

9C-8269 Diphenyl Power Transformer Guard o

9c-8539 Electrical - Electric Servicés im Diphemyl Arae

9C-8540 Electrical - Power im Diphenyl Bldg. -~ Ome Lire Diszgram
9c-8881 Power Distr. - Power Pamels & Layouts & Schedules

19: Bi{lls of Materfial

9BM~26 Benzol Feed Tanks

9BM-27 Dipheayl Umitg 1-2

9BM-28 Rew Still ard Accessories (No. 1 Diphemyl Still)
( 9BM-29 4th Dipheayl Umit

9BM~35 S5th Dipheanyl Umit -

9BM-36 Benzol Storage (9C~7960)

T 9BM-44 Diphemyl Still Heater (9C-8076)

9BM-~47 Hydrogen Cowmpressor

9BM-48 6th Diphemryl Unit

9BM-50 Crude Dipheayl Storage

9BM-51 Diphenyl Unite - Extemsiom to Buildimg

9BM-52 Relocatiag Hydrogem Compressor

9BEM-53 Kerzol Storage

9BM-54 Four Diphenryl Unite

SBM=55 Diphemyl §t{1l Ro. 2

9BY-56 Vater Supply

9BM-57 Power Supply

9BM-63 High Boiler Lime to Storage Pit

9BM-74 Stesm Lime to Diphemyl Building

9BM-87 Diphemyl Umits 11, 12, 13

DSW 462588
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Rquipaent

Humber

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

EQUIPMENT NUMBER LIST OF MK IN DRPT. 20 - BIPHRKYL

Couverter #2
Comvertex #3
Coaverter #4
Comvartar £5

Still Hedter #1

Comverter #6
Converter #7
Couverter #8
Cosverter 9
Coaverter #10
Coil Heater #2
Cosverter #12
Converter #13
Split Plaw Box

still

#5 Drit

Storage Tank, Beads and Tails Catch #2 Still
Storage Tamk, Heads amd Tails Catch #£1 Still
Water Tamk #1 Still

Hi-Boiler #2 Still Tamk

Bemzol Star age

Tamk - Yard

Bemzol Feed Tamk
Air Recelver 24" 'x 6'°

Imter Cooler -
Split Flow Box
Split Flow Box
Split Flow Box
Split Flow Box
Benzol Storage
Receiver After
Receiver Imter
Sump Tamk #3

Berzol Storage
Bemzol Storage
Bemzol Storage
Biphenyl Catch

Biphemyl Cateh’

Receliver #2

#£1 Still

#3 Uait

#2 Umit

# Uait

Tamk 10'-0" x 18
Cooler #1 Comp.
Cooler #1 Comp,

Tark
Tank
Tank
Tamk Still #1

‘Tark Still #2

£2 Biphenyl Sump Tamk South

#1 Biphenyl Sump Tamk Horth
Benzdl Cdfch Tamk #1 - Cemp. Room
Vacuum Beceiver - Comp. Roam

£3 Benzol Feed Tank

Sump Tank - Cooling Witer
Biphenyl Storaga Tamk

DSW 462589
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Equipment Humber Ligt Comtimued:

Equipment
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
13-218
33-246
33-261

Desgcription

Biphenyl Storage Tamk
Benzol Recovery - Comp. Room
Bemzol Recovery - Comp. Room
Benzol Feed Tamk & Platform
Isopropyl Alcohol Ta=mk

Sumip at Beazol Storage Tamk - Yard
Comcrete Catch Bagim - #3 Bemzol Feed Tamk
Safety Dike - #2 Biphemyl Storage Tamk
Rotaweir - #6 Umit

Rotaveir - #7 Unit

Rotaweir - #8 Umit

Rotaweir - #2 Still

Rotaweir - #9 Umit

Rotaveir - #10 Unit

Rotaweir -~ #11 Umit

Rotaweir - #12 Unit

Rotaweir - #13 Umnit

Pump
Pump -
Pump -
Pump -
Pamp ~
Pump -
Pump -
Pump -
Puap -
Pump -
Pump

- Ramsey 26/37 Bemzol Storage Tamk

Gould = Crude Storage

Viking 1189619 - Bemzol Storage #1
Ramgey 26811 - Biphenyl Storage
Worthimgton - Still Room #1 Still
Ramgey - #1 B&T Tamrk

Viking - #2 Berzol Storage
Worthingtom - Comp. Rooam
Worthimgtom - #2 Still

Blackmer 246737 - Bemzol Storage #3

- Blackmer 246738 - Bemzol Storage #5
- Taber 395 - #2 Still

Taber 249 - Pit Pump

Taber 384 - Catch Tank

Taber 384 - Catch Taek

Westco BR507 - Comp. Room

Taber 37764 - Crude Storage

Teber 37765 = Crude Storage

Westco 43036 - Bemzol Umloadimg Dock
Taber 45132 - #1 Biphemyl Still
Teber 45497 - Biphemyl Still (Spare)
Vikimng ~ Beazol Storage #1

Gould 2904048 - Bemzol Feed (Yard) (3)
Feed Pumps

CSW 462530
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(‘ ; Equipsent Number List Comtimued:
Bquipment
Humber Description
34-74 Puzp « 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 Alr
35-37 Compressor #2 Hydrogem
35-45 Compressor #3 Hydrogea
51-17 Biphemyl Still #1
51-24 Biphemyl Still ¢2
52-6 Vaporizer £2 Umit
52-17 Vaporizer #3 Umit
5222 Vaporizer #4 Uait
52-23 Condenser #3 Umit
52-27 Condenser #2 Comverter
52-28 Heat Exchamger #1 still
52-29 Heat Exchanger # Unit
.52-30 Conderser #& Umit

(‘ 52-32 Comderser #1 Still

. ' 52-33 Heat Exchamger #5 Comverter
52-34 Comndemger #5 Comverter
52-36 Vaporizer #5 Unit
52-37 Bemzol Comdemser - above Deck Sled
$2-42 Vaporizer #6 Umit
5243 Comdemnser #6 Uanit
52-44 Ieter Cooler #1
52-45 After Cooler #1
52-53 Condemser #7
52-54 Comndenger #8
52=55 Condenser #9
52-56 Conderser #10
52«57 Vaporizer #7 Unit
5258 Vaporizer #8 Umit
52-59 Vaporizer #9 Unit
52-60 Vaporizer #10 Umnit (ir stack)
52-61 Heat Exchemger #2 (Still)
52«62 Condemnger #2 (still)
52-76 Vaporizer #11U0eit
5277 Vaporirer #12 Urit
52-78 Vaporizer #13 Umit
52-80 Comdenser #11 Unit
52-81 Condemser #12 Umit

pow 4625%
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Equipment Rumber Liet Contimued:

Equipment

Eumber Degeription

52-82 Condenser ¢#13

52-88 After Cooler

52-91 Later Cooler - Coamp. Room

52-92 After Cooler - Comp. Room

52-147 . >ondengser - Comp. Room

52-148 Cordemser - Comp. Room

52-149 Heat Exchanger - Bydrogem Coolimg
52-150 Heat Bxchasger - Hydrogem Cooli=mg
52-151 . Preheater Coil - Biphemyl Columm
52-155 Heat Exchanger

52-157 Heat Exchanger

53-13 Fractionatimg Columm #1 Biphemyl Still
53-14 Fractionating Columm #4 Comverter
53-15 Practiomating Columm #2 Unit
53-17 Fractiomating Columm #5 Comverter
53-18 Fractionatimg Columm #6 Comverter
53-19 Fractiomating Columwsa #2 Biphemyl Still
53-20 Fractiomatisg Coluam #3 Comverter
53-21 Fractionatimg Columm #7 Comverter
53-22 Fractionatimg Colummn #8 Comverter
53-23 Fractionatismg Columr #9 Comverter
53-24 Fractiomatimg Columm #10 Comverter
53-26 Fractionating Columm #11 Comverter
53-27 Fractiomating Column #12 Comverter
53-28 Fractiomatirg Columm #13 Comverter
55-177 Maw Cooler Fasm

55-291 Fam, Utility

55~295 Blower - Hydroges Cowmp. Room
61-157 Hamd Truck - for Pots amd Traps
63-93 Gear Box om Coutroller

63-134 Speed Reducer -~ Flaker

6440 Jacketed Process Piping

64-41 Steam Feeder ’

64-47 Pipimg - Storage amd Loadimg
64-48 Pipisg - Imestrument

64-57 Service Pipimg - Uaite

64-58 Piping Berzol Recovery

64-66 Piping Benzol Urloadimg amd Storage
65-21 Hydrogem Compressor Comtrol Lines
65-74 Process Pipimg Benzol Feed Tamk
65-75 Water Coolimg Tracer
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Equipment Number List Comtimued:

Equipment
Humber

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

75-21
75-66
75-67

78-170
78-171
78-174
78-177
78-178
78-189
78-1%0
78~197
718=242
78-243

79~-18

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

Description

Chain
Chain
Chaim
Cheinm
Chaim
Chain
Chain
Chain
Chaia
Chain
Chain
Chein
Chair
Chaim
Chain

Pover

Hoist #2 Comverter

Hoist #3 Coamverter - Trolley
Boist #4 Coaverter - Trolley
Hoiast #5 Comverter - Trolley
Hoigt #5 Comverter -

Hoist #4 Comverter

Hoist

Hoilst - Trolley

Holst - Trolley

Hoigt - Trolley

Hoist - Trolley

Hoist - Trolley

Hoist #11 Comverter

Hoist #12 Comverter

Hoist #13 Comverter

Feeder - Undergrouad to Biphenyl Storage Pumps

Tempereture Cortrol Wirimg - Unita

Motor

Power
Hotor

Wir;lg

Panel #1 Comverter
Comtrol Cabimet #1 Comverter

Heat Comtrol Board #1

MHotor
Motor

Comtrol Board - Bemzol Storage Pumps
Comtrol Board - Compressor Roam

Cortrol Cabimet - Compressor Room
Cortrol Cabimet - Comtrol Room

Motor
Pover
Hotor

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

Comtrol Board #2 - #1 Coamverter Room
Cabinret - Benzol Feed & Hydrogem Compreseor
Comtrol Frame - Storage Tamk Motors

- G.B. 5560247 - 40 HP - #2 Hydrogemr Comp.
- L A 311416 - 1% HP - om Viking Pump

- L A 3648018 - 1% HP - Benzol Storage

-~ Howell S132 J 1 - 15 HP - Bemzol Feed

- G.E. - 5 HP - Biphexyl

- G.,E. - 5 HP - Biphenyl

- G.E. - 1§ HP -

- Howell 5131 J2 -~ 10 HP « Feed Pump

- G.BE. - 30 HP - #1 Hydrogea Comp.

= Allig Chalmers 52694 - 2 HP - Yd 5 Bld. 27
- G.E. 6768195 - 40 HEP - #3 Hydrogem Comp.
- LA~ 7%HP - #1 Still

- G.E. - 3 HP - Yard

- GE - EM 2900 - 5 BP - Biphenyl Storage
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Equipment Number List Comtimued:

Equipment

Number Description

79-612 Hotor = L A 368542 - 1 HP - Aroclor Boiler - Hyd. Comp.Raom
79-614 Motor - GE - K13l4 - 5 HP - Biphemyl Storage
79-642 Motor - GE - FW879 - 5 HP - Circ. Water #1 Still
79-683 Hotor - GR - EW2292 - 5 HP - Air Comp.

719-712 Motor - Courtmey - 1/6 HP

79-758 Motor - GE- AP1990 - 3 HP - Flake D. Dryer
79-824 Motor - GE - EP2055 - 3 BP - Biphemyl Tamk
79-878 Motor Reducer - Foxboro - 1/6 HP - Comtrol Room
79-914 Motor - G.K. = 3 HP - Sump Tamk

79-922 Motor - G.E. - S HP - Catch Tamk #2 Still
79-923 Kotor - G.E. - 5 HP '

79-926 Motor - G.E. - MR2065 - 3 HP - (om Gould pump)
79-927 Hotor - G.E. - MR2067 - 3 HP -~ (omr Gould pump)
79-963 Motor -~ L A - 7% 'HP '

179-975 Motor - L A - 7% HP - #2 Bipheayl St{ll

79-976 Motor - 1/2 HP - Sump Tamk

79-978 Hotor -~ Howell 296186 - 2 HP -~ Blackmer Pump
79-979 Motor - Howell 287229 - 2 HP - Blackmer Pump
79-980 Motor = Howell 306391 - 2 HP - Blackmer Pump
79-987 Motor - W'hee - 7 HP - om Hartzell Fan

79-1139 Motor - T A 1827991 - 15 EP - om Bemzol Pump 33-246
79-1192 Bemzol Feed Pump amd Motor

82-226 Watt Hour Meter G.E. 19366523 ir Panel 78-170
82-227 Curreat Trams. G.E, 400/5 - ir Pamel 78-170
82-228 Curreat Trams. G.E. - i{m Pamel 78-170

83-11 : Controller - Bemzol Comp.

83-13 Irnd. Recorder - L&N 293220

83-17 Temp. Imdicator - L&N 292382 - Comtrol Room
83-33 Temp. Comtroller - Wilgon-Macalem

83-34 Temp. Controller - Wilsom-Macalen

83-35 Temp. Coatroller - Wilsom-Macalen

83-40 Temp. Comtroller - Wilsom-Macalem - 9575 H47A
83-44 Temp. Comtroller - Wilsom-Macalem - Crows Kest
83-60 Temp. Comtroller - Wilsom-Macalem

83-114 Ind. Recorder - L&H 329967

83-116 Gas Comrtrol Valve

83-117 Coatrol Valve - Foxboro 490478

83-118 Comtrol Valve - Foxboro 563776

83-119 Berzol Valve - Foxbore 563781

83-124 Temp. Recorder - L&N 350456

83-125 Temp. Recorder - L&N 338835

83-126 Gag Valve - L&N - #5 Comverter

83-127 Comtrol Valve - Foxboro 619301

83-128 Comtrol Valve -~ Foxboro 619302
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Equipment Humber Li{st Comtimued:
Equipment
Rumber ) Description
83-132 Magnetic Valve - Om Preheater #5
83-136 Pressure Balance Valve - L&N
83-142 ‘Temp. Controller - L&N 350682
83-145 Pmeuwmatic Recorder ~ L&K 366481
83-146 Control Valve - Foxboro
83-147 : Potentiometer Controller - Foxboro C58872 - Hydrogem Comp.Rm.
83-148 Potenticmeter Comtroller-Foxboro C-58873-
83-149 Gas Valve - L&N
83-150 Temp. Recorder - L&N 350738
83-151 Temp. Recorder - L&N 350744
83-152 Gas Valve - L&N ’
83-153 Control Valve - Poxboro 697076
83-154 Control Valve - Foxboro 697077
83-155 Control Valve - Foxboro 697078
83-156 Control Valve = Foxboro 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&R 350805
83-171 Temp. Recorder - 1L&R 350796
83-172 Temp. Recorder - L&K 350784
83-174 Temp., Recorder - L&N 381506
83-175 Temp. Recorder - I&N 381509
83-176 Temp. Recorder - I&R 381528
83-177 Temp. Recorder - L&N 381541
83-179 Temp. Recorder - L&K 350806
83-180 Temp. Recorder - L&N 381525
83-181 Temp. Recorder - L&K 350800
83-182 Poteatiometer Recorder - L&H 381467
83-183 Potentiometer Recorder - L&R 381419
83-185 Potentiometer Comtroller ~ Foxboro C-63869
83-186 Potentiometer Comtroller - Foxboro C-63870
§3-187 Potent{iocmeter Controller - Foxboro C-63871
83-188 Potentiocmeter Controller - Foxboro ¢-63872
83-189 Control Valve - L&K - W/AB Alr Set
83-190 Contrel Valve - L&K - W/AB Air Set
83-191 Control Valve - L&K - W/AB Air Set
83-192 Control Valve - L&N - W/AB Air Set
83-193 Control Valve - L&N - W/AB Air Set
83-194 Control Valve - L&K - W/AB Air Set
83-196 -Ratox Press Comtroller - Foxboro C93641
83-197 Diff. Press Controller - Foxboro C66930Q
83-198 Motor Controlled Valve - Foxboro 470763
83-253 Pressure Valve - L&4N _
83-256 Rec. Temp. Controller - L&N 576007

DSW 462595
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Equipment Humber List Conmtinued:

Equipment

Number Description

83-257 Rec. Temp. Comtroller - L&K 576010

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

83-259 Rec. Temp. Controller - L&R 690411

83-260 Temp. Recorder - L&H 690470

83-261 Temp. Recorder - L&N 690473

83-262 Potentiomeier - Foxboro F83911

83-263 Potentiometzt - Foxboro F83912 ‘
83-265 Ind. Press Controller - Foxboro 95626 - Hyd. Comp. Room
83-266 Comt. Benzol Valve - Foxbeoro 1619914

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

84-18 Biphenyl Flow Controller - Foxboro - #4 Coaverter
84-19 Biphenyl Flow Coatroller - Foxbore C33473
84-20 Biphenyl Flow Coamtroller - Foxboro (32422
84=-23 Bipheryl Flow Controller - Foxboro C37533
8424 Biphényl Flow Controllar - Foxboro C37534
84-28 Biphenyl Flow Controller - Foxboro CS55147
84-29 Biphenyl Flow Comtrollar - Foxboro C63568
84-30 Biphenyl Flow Controller - Foxboro C-63569
84-31 Biphenyl Flow Controller - Foxboro C63570
84-32 Biphenyl Flow Controller - Foxbora C-63571
84-53 Pneumatic Tramsmittér-Foxboro F75356

B4 -S54 Pneumatic Transmitter-Foxboro F75357

84-55 Paneunatic Tramsmitter-Foxboro F75358

84-56 Poetmatic Transmitter-Foxboro F45926

84-57 Paneumatic Transmitter-Foxboro F45927

84-58 Pocunatic Transmitter-Foxboro F45928

84-59 Preumstic Tramgmitter=-Foxboro F45929

84-60 Ppeuwmatic Transmittsr-Foxboro F45930

84-61 Pnéumatic Transmitter-Foxboro F45931

84-62 Preitmatic Transamitter-Foxboro F45932

84-63 Poeumatic Tramsmittér-Foxboro F45933

8464 Preumatic Transmitter-Foxboro F45934

84-65 Preumatic Transmitter-Foxboro F45935

84-70 Ietergrating Flow Comtrollar-Foxboro F75359
84-71 Intergrating Flow Comtroller-Foxboro F75360
84-72 Iatergrating Flow Controller-Foxboro F75361
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Equipment Number List Comtinued:

Equipment

Humber ) Description

86-2 , Gas Meter - 016398 - #5 Umit

86-5 Gas Heter = 016463 - #11 Umit

86-7 Gas Meter - 016489 -#13 Comverter

86-17 Gas Meter - 829070 - Biphemyl Still

86-24 Gas Meter = 016397 - #12 Unit

86-29 Gas Heter - 027352 - #7 Comverter

86-30 Gas Meter - 028002 - #4 Coaoverter

86-31 Gas Meter - 028003 - #6 Converter

86-32 Gas Meter - 028004 ~ #2 Comverter

86-33 Gas Meter - 028265 -~ #3 Converter

86-49 Gag Meter - 051935 - #10 Unit

B86-50 Gag 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 - Feed Tamk

106-253 Clock Symchomnous

106-276 High Boiler Storage Pit - "Lake Clegormn"

106-283 Benzol Unloadiag Dowme

106-365 Transmitter Stand - Meter Room

106-377 Pneumatic Wrench

106-391 High Boiler Storage Pit - Storage Crude Santowax

106-525 Pipe and Coils for #12 aand #13 Units

106-533 Comversion Measurement System

107-16 Fire Extinguisher - om 2-Wheel Truck

107-33 Emergency Foam Lime -~ at Benzol Feed Tank

"110-39 Platform at Storage & Shippisg Tank - S.E. Cormer Bldg. 27

110-42 Platform #2 to #6, and ¢#11 Units - Hid. Comv. Room

‘'110-56 Supporte for Beazol Fead Pipiag - §.W. Bldg. 27

110-68 Platform at #1 Still

110-69 Platform at Biphémyl Still Heater

110-70 Walkimg Platfoim, above Deck Shed Roof-Benmzol Loading

110-82 ' Platform 7,8,9,10 Units

110-83 Platform #2 Biphemyl still

110-84 Platform Bemzol Feed Tgnk

110-85 ' Unloading Platfers

110-95 Platform #12 aand #13 Units

110-99 Platform, Imcludimg Grating & Stairs, Towers to
Handle Sub. Pump

112-16 Control and Alarm System
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Equipaent Number List Comtimued:

Equipment

Rumber

116-98
117-201

206-57
206-72

Deseriptioa

- Aroclor Heater (Froam CC Job - At Ho Value)

Tool amd Supply Locker (4)

Feed Pump Structure (Fence and Comcrete Floor)
Operatiamg Structure-Biphemyl Sump Temk (Catch Basin,
Fire Wall, Platform)

DSW 462598
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Item 101:

118.

August 1957

MATINTENANCE SURVEY

SERIES 100 - GENERAL PLANT

Banzol Tank Car Umloadimg Pump (1 Bequired)

Item 102:

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

Maintenamce
Required: None

Benzol Storage Tamnks (5 Required)

Item 103:

Functiom: To provide Benzol raw material buffer
gtorage between receipt amrd use.

Maintenance
Required: Nome

Benzol Trangfer Pumpe (5 Required)

Item 104;:

Functiow: To tramsfer bemrol from the bermzol
storage tankg to the bemzol feed tanks.

Maintenance

Required: Maintenamnce will be dome om MRO - proposal
hes beemr made to test suctiom of pumps to
determine if a fewer mumber of pumps caa be
uged. -

Isopropyl Alcohol Storage Tamk (1 Required)

Functiom: To provide buffer storage for isopropyl
alcohol.
Maintenance
Required: Hone
DSW 462599
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Item 10S: TIsopropyl Alcohqﬂ'fransfar Pump

Functionm: To trangfer isopropyl alcohol to the

isopropyl elcohol feed tamk.

Haintenanmce

Required: Rone
Item 106: Benzol Feed Tank (2 Reguired)

Fumction: 1. To provide a source of benzol for

feeding the Biphemyl wmits.

2. To provide a catch tank for the bemzol
returned from the Biphemyl process.

Maintenance
Required: Kone

Item 107: Bemzol Feed Pumps (3 Required)

Fuactionm: To deliver the bemzol feed from the benzol
feed tank to the bemzol vaporizer coll eof
each Biphemyl umit.

Maintenance
Required: Roue

Item 108: isopropyl Alcohol Feed Tamk

Function! To provide a surce of isopropyl alcohol
for feeding to the benzeme feed.

Hainterance
Required: Nome

pSW 462600

WATER_PCB-SD0000045401



120.

August 1957

Item 109: Isgopropyl Alcohol Feed Pump

Fuuction: To tramsfer Isopropyl Alcohol to the
suctiom of the berzol feed pumps.

Mairtenance

Required: Rome

Item 110: Hydrogen Coolers (6 Required)

Fuactiom: 1. To cool the gas and vapors from the
bemzol condensger {im order to decrease
the vapor load oa the hydrogem compres-
sors.

2. To condense some of the beazol vapor
from the hydrogem gas.

Maintenance ‘

Required: Cleen each cooler om the weter side. This
cleaning should comsist of acid washimg &nd
ingpection to determime {f physical cleaa-
ing 18 mecessary.

Item 111: Bemzol Catch Tamk (1 Required)

Function: To trap comdemsed berzol from the
bydroges gas,

Maintemance

Required: Hone

Item 112: Hydrogea Compressors (3 Required)

Fumction:

Maimtemance
Required:

To coapress the hydrogen ard comdemnge the
bemzol vapors comtaimed im the hydrogen.

Rome
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Item 113: 1Imter Coolers (3 Required)

Function: To comdemnge benzol from the hydrogem gas
after the first compression stage.

Maintemance

Required: Noae

Item 114: Low Pressure Receiver (3 Required)

Fumctionm: To provide a trap and collecting tamk for
the benzol comdemnsed from the hydrogem gas
after the firet compression stage.

Maintenance

Required: Nome

Ttem 115: After Coolers (3 Required)

Fuaction: To comndemge benzol from the hydrogem gas
after the second compresgsion etage.

Maintenance

Required: Home

Item 116: High Pressure Receiver (3 Required)

Fumction: To provide a trap amd collecting tamk for
berzol condemsed from the hydrogen gas
after the gecond compressiom stage.

Meintenance

Required: Vigual imspectiom imdicate mo maimtemanmce
required. However, thickmess of these
taaks should be checked.

DSW 462602
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Item 117: Benzol Retura Pump Tamk (1 Réquired)
Fuaction: To collect the comdemsed bemeol from the
receivers amd the berzol catech tamk.
Maimtemance
Required: Home
Item 118: Recovered Bemzol Returm Pump
Function: To Teturm the recovered bemzol im the pump
: task to the bemzol feed tamk.
Maintensnce
Required: Nome
(Lerger bemzol pumps are meeded.)
(A separate project is beimg submitted.)
Item 119: Crude Biphenyl Catch Tamksg (Sump Tamks) (2 Required)
Fumctiom: To catch the crude Biphemyl from the
Biphenyl umnits amd store it prior to
batch distillationm.
Mzintenance
Required: Repeir gsheet metal weather-proofimg
over imsulatiom om Ko. 1 Sump Tamk.
Item 120: Still Charging Pumpe (2 Required)

Function: To deliver the erude Biphemyl from the
catch tamks to the still.

Maintenance

Required: Home
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Ttem 121: High Boiler Collecting Tamnk (1 Required)
Fumction: To provide & receiving and cooling tamk
for the distilled high boiler (Santowax C).
Maintenance
Required: The ingulation on this tank is saturated

with Bipnenyl. Remove o0ld insulation and re-
inzulgte. Provide new weather-proofing.

Item 122: High Boiler Pump (1 Required)

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

Maintenance

Required: None

Item 123: Distilled Eenzol Collection Tark (1 Required)

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

Mgintenance
Required: Nome

Item 124: Distilled Benzol Return Pump (1 Required)

Function: To daliver the recovered benzol from the
distilled benzol collection tank to the
benzol feed tamk.

Maintenance
Requiraed: Repair motor casing where it hus
corroded through.

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

Function: To store distilled Biphenyl prior to zhipping.

Maintenance

Required: Hone
Item 126: Biphenyl Loading Pumps (2 Required)

Fuaction: To deliver Biphenyl from the Biphenyl

storage tanks to tank cars for shippimg.
Mzintensance
Required: Rome

DSW 462609

WATER_PCB-SD0000045406



125.

August 1957
SERIES 200 - BIPHENYL URITS
Itenm 201: Benzol quorizar (1 Required per Unit) )
Function: 1. Te vaporize the benzol feed to each

Bipheayl wait.

2., Teo recover sengible heat from the
exhgust gases used {m heating the
preheater and converter pots.

Maintenence
Required: Unit FKo. 2 through 13:

Check each vaporizer coil core and cofl
support. Susgpend all vaporizer coils from
the top and support each turm of the coil.
Replace the S.S. coll cores as required.

Item 202: Heat Exchanger (1 Required on Umits 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.

Maintenance
Required: Unit No. 4 and 5: Hone
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Itemeg 203, 204, 205, 206, emd 207: Fire Box and Associated Preheater Pots,

Functioent

Maintensance
Required:

Converter Pot, Burners, etc.

To supar-heat the benzol vapors to the
pyrolysis temperature.

Firebox: Check brickvwork im firebox of

Units 2 through 13 and repair
a8 Tequired.

Burners: Unit No. 4: Replace broken

Inspirator om
preheater.

Unit WNo. 5: Replace migaing
burners on coanverter.,

Unit NHo., 7: BReplace missing
burners on converter.

Replace broken
Inspirator oan Ho. 1
preheater.

Unit No. 8: Replace migsing
burner on Ho. 2
preheater.

Unit No. 9: Replace broken
Inspirator on Ro. 2
prehester.

Uait No. 10: Replace brokea
- Inspirator on con-
verter and No. 2
preheatar.

Uait Ro. 11: BReplace broken
Ingpirator on No. 2 .
preheatar.

Unit No. 12: Replace broken

Imspirator on
coaverter.
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Item 208: Start-Up By-Pass Stack (1 Required per Unit)

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

Maintenance ' .

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

Item 209: Exhaust Stack (1 Required per Uait)

Punction: 1. To provide & means for exhausting the flue
gas from the preheater and comverter to
tha atmosphere.

2. To provide & housing for the vaporizer coil.

Maintenance .

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

Item 210: Lead Trap (1 Required per Unit Except Unit Hos. 4 and 11)

Function: To trap entrained lead coming ovaer with
the benzol vapor from the comnverter,

Maintenance .
Required: - Ho maintenance required. (These lead traps

will be eliminated as soujourn pot sections
are ingtalled on the converter pots.)
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ltemg 211, 212, 213 and 214: Fractionatimg Column Carbom Trap, Condenser

and Split Flow Box (1 Required per Unit

Function: . 1. Ta fuaction ag a cooling system to
condenge the vapors from the convarter.

2. To effect a partial separation of the
benrzol from the comverted products.

HMaintenance
Required: Check the supports om the #2 Unit column

and provide additional supports as necegsary.
These supports should be adequate to support
the column and associated equipment when

the columm is filled with water.
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SERIES 300 - BIPHENYL STILLS_
Item 30l: Biphenyl Still Pot (1 Required per Still)

Function: To provide a regervoi¥ for heating the
charge of crude Biphenyl which {s being
digtilled.

Maintenance

Required: Still Ho. 1: FKome
Still Ko, 2: Kone

Item 302: Biphemyl Sti11 Circulating Pump (1 Required per Still)
Function: 1. To circulate the crude Biphenyl in the

still pot through the heatimg coil of
the gas fired heater and back to the
still pot.

2. To pump the regidue in the gt{ll to the
high boiler collecting tank.

Maintenance
Required: Still Ho. 1: Home
S5till Ho. 2: Bone

Item 303: Gae Fired Heater (1 Required par Still)

Function: To supply the heat required for digtilling
the crude Bipheayl.

Maintenance

Required: Sti{ll Bo. 1: Recondition or replace

twvo bad imgpirators amd
reconnect to gas lime.

Still Ho. 2: Home
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Items 304, 305, and 306: Biphemyl Still Columm, Condenser, amd Split

Flow Box (1 Set Required per Still)

Furction! To separate and condense the crude
Biphenyl vapore imto bemzol, high
boiler, and Biphenyl,

Haintenmguce

Required: Still Ho., 1: Nome
8till Ho. Z: Nome

Heads and Tails Catch Tank

Item 307:

Function: To provide a catch tamk and storage for
the heads end tailg distilled from the
crude Biphenyl.

Maintenamce :

Required: - Still FNo. l: ©WNone
Still No. 2: None
Item 308: Heade and Teils Return Pump (] Required per Still)

Functiom: To return the heads and talls from the
catch tank to the still pot.

HMainmtenance

Required: §till Ho. 1l:  Homs
8t1ll Ho. 2: Komre

Ttem 309: Biphenyl Catch Tamk (1 Required per Still)

Fanctiom: To receive the Biphenyl fraction amd
temporarily store the Biphemyl durimg .
the digtillatiom.

Haintenence
Required: Sti1ll Ro. 1: BEone
8§till No. 2: Home
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Item 310: Digtilled Biphenyl Transfer Pump (1 Required per Still)
Function: To deliver the distilled Biphemyl from the
Biphenyl catch tank to the Biphenyl storage
tanks.
Haintenamce
Required: Still Ro. 1: Home
5till Ho. 2: Home
DSW 462612
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SERIES 400 - THSTRUMERTATION AND CONTROLS
Ttem 401: Autometic l.at-Down Level Control (1 Raquired om Primary Feed Tank Omly)
Fumction: To automatically maintain a supply of benzol
in the feed tank and to gsound an alarm in
cage of high or low level.
Maintenance
Required: Hore
Item 402; Benzene Fead Comtrol (1 Required per Unit)
Function: 1. To automatically meter a specified quantity
: of benzane to each uwnit.
2. To automttic#lly shut off the matural gas
flow when the feed gtops.
Hajintenance
Required: None
Item 403: Twelve Point Temperature Recorder (1 Reaquired per Umit)

Fumction:

Hairtengnce
Required:

To record the critical temperatures.

Check the ingtrumeat on each umit amnd

repair as required. Each {nstrumemt is

to record:

1. The comndenser water outlet temperature.

2. The vapor temperature on the top plate.

3. The flue gas temperature leaving the
vaporizar coll gectiom of tha exhaust

stack.

4, The temperature of tha material flowing
through the sump line.

DSW 462613
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Ttem 403 Comtimued:

Maintenance
Required
Continued:

133,

5. The tempsrature of matarial leaving
the vaporizer coil.

6. The temperature of the lead in the
Ho., 1 prehestar.

7. The temperature of the lead in the
Ho. 2 preheater.

8. The temperature of the flue gase
entering the vaporizer coil sectiom
of the exhaust stack.

Item 404: Single Point Temperature Recording Comtroller (1 Required per Uunit)

Functiom:

HMa{stenance
Required:

Item 405: Watural Gas Meters (1

To imdicate, record, amd comntrol the
temperature of the converter by regulatimg
tha matural gas to the burners.

Home

Required per Urit aad 1 Required per Still)

Fumnction:

Maintenauncs
Required:

To record the quantity of natural ga=
used on each Bipheayl Umit and each
Biphemyl §till,

Clean, recomndition, and check all geas
meters. Relocate one of the two meters
Bow on No. 12 Unit to NHo. 7 Unit.
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Ttem 406: Biphenyl §ti1l Twelve Poimt Temperature Recorder
Function: To record the critical temperatures om
the Biphemyl Stills.
Haintenance
Required: Still Ho. 1: Kone
Still FNo. 2: Nome
Item 407: Biphemnyl Still Furnmasce Temperature Recordirg Controller
Punctiomr: To cortrol the tempersture differentinl
between the heater inlet and outlet by
regulating the flow of gas to the burmers.
Mgintengnce
Required: None
Biphernyl Unit Autometic Safety Switches for Natural Gas

Item 408:

{1 Required per Umit)

Function: To protect the equipment im the event of
am emergency, by stopping the flow of
matural gas to the No. 2 preheater when
the temperature exceeds a predetermined

maximum.

Maimtenance :

Required: Check, clean, recondition ard repair as
required,
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SERIES 500 - UTILITIES
Item 501: Lightimg
Maimtemsnce 1. Ingtall adequate lightimg im benzeme
Required: urloading dock area.
2. Provide adequate lighting ia Bipheayl

Orit rocss, lst, 2ad, 2ad 3rd floors.
Lighting should be of the flood light
type and should be located near walle
and windows go that the lights do mot

overheat.
Item 502: Power Wiring
Maintanance 1., Imsetall imeulated gwitch buttoms om
Required: bernzol umloeding pump switch.
(j 2. Replece the insulatiom button om the

high boiler catch tank pump starter switch.

3. Replace Ehe ingulation buttons om both the
Ho. 1 amd Ro. 2 still heade and tails
retura pump starter switches.

4. Replsce the imsulation buttong om the
No. 1 still Biphenyl tramafer pump
starter switch.

5. Replace the emnymerable conduit covers
throughout the eatire area.
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" Item 503: Process Pipimg
Maintemance
Required: 1. Extemd the leg in the benzeme run-back -

1ime from the roof cooler to make leg
8' high. (Completed)

2. Remove the swivel flow box from each
gtill and imstall im their place a
sight glage (steam jacketed) amd a
3-way, "Y" type, valve. Provide a2
semple port im the lime, (This
change will reduce Biphemnyl sublimsa-
tion im the area snd eliminste a
source of product comtamimation.)

.3. Repair emnumerable steam leaks through-
out the ares,

4. Replace the beat gump tank vent header

go that condenged benzene cam run
back to both sump tamks.

Item 504: Plant Water Piping

Haintenance
Required: Dismantle copper tubimg to bemzol feed
puap bearings and install 1/4" steel
plpimg.
Item 505: KNatural Gss Pipimg
Haintenence
Required: Ko maimtemance is required except for

gemeral removatiom of umusable valves,
gauges, amd gemeral wanderimg pipe rums.
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Itamb506: Stesm Pipimg - Bengol Loadimg Dock Area
Maimtensance
Required: 1. 1Imstall stesm trap om tamk car um-

leading lime tracer mesr pump.

Supply steem to thie tracer mear base
of pmap and trap mear thisg poimt.
Condengate will draim back down the
tracer to trap.

2. Dipmsatle copper tubimg feeding tracers
on berzol feed pump discharge lime ard
instal]l im schemetrical fashiom.

3. 8Survey &ll steem traps in the arma and
repair or replace those mot operatimg.

Ttew 507: Buildimg

Maintenance

Required: Removal of the walls in the Biphenyl Umit
area is desperately meeded. This report is
by Bo mesns presemting the degigm for that
undertaking because it iz beyomd the scope
of this survey. However, the suthor does
emcourage those comcermed to act upom the
removal of these valls at their earliest

opportueity,
Item 508: Sewvers
Maimtenamce
Required: Provide sewer for bemgol feed tamk draim.
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Jtem 509: Pire Protectiorn Equipmemt Imcluding Sprinkleras
Msimtenance
Required: Thig equipmeat is im fairly good
comditiom but some of the equipment
ghould be replaced with up-to-date
equipment.
Item 510: Groundg and Gemeral Area
Bemzol Umloadimg Dock Area:
Maimtensnce
Required: 1. Renmew guard rall aroumd task car

dome glimg.

2. Remev the 2 hemzere pipe lime supports
due south of hydrogem compressor room
rearegt the Muriatic Acid areas.

3. Exterd ferce around bergol storage tamks
to imclude isopropyl alcohol storage tamk.

4. Repalr steps to morth Bemszol feed tamk,
5. Repair bemzol feed tamk dike,

6. Remove the float valve from the sump
pump at the concrete dikes aroumd sump
tamks and berzol receiver. Provide a
manual gwitch go the water cam be
draired from this dike.

(A project hag beer gubmitted for the remewal
of the Biphemyl tramgfer lime amd the pipe

supports.)
Item 511: Paimtiamg
Maiatemancs ' Paimting of the Biphemyl Plamt {s, im gemeral,
Required: needed. This, however, ig beyomd the scope

of this gurvey. Paimtinmg tm this ares should
be om a gcheduled basis emd should begim
{mmedlately.
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Item 5127 Imgulatiom

Mgintemgnca
Required: Imsulate:

1. &ll limes beltweemr vaporizer coils amnd
Ko, 1 prehester

2. &gll limes betweemn the Ho. 1 prehesater
ead the Ro. 2 preheater

3. all lines betweem the Ho. 2 preheaters
and the comvertars, aad

4. all limes between the comverters aad
the colummg.

Insulate all stesm jacket pipimg.

Item 513: CO2 Piping

Maintenance -
Required: (A project has beem approved for the

imstallation of COy distribution piping.
Comsequently, no recommendatioas for im-
provirg the preseat system will be made.)
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