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zsstzbs or eomiHooos umraxamB or cum imewl.B
This emmSmrnnt the of smtlumm distillaeta
of mil Biphenyl to yield ipiclflcatlon (rede Blphoeyl aad 
IlfkMgrl "free" lutomi C.

erode Biphenyl la presently purified by eaeni of a batch distillation. Four 
fr&eeieas are gmcmil bummm, heada (bmamm aad liptmyl), tiptoeyl, kail® 
(Biphenyl and Terpbanyla), and Santeues C ae realdua. The bead* ni telle
fraction ere recycled free batch to batch.

sn*

the test will be carried out in the too MdUtiag distillation rinlanee Sfcft 
Stmt m>lmm will e^aSste baaseaa ae mwmAmAm sad Biphenyl, • Boat will C aa ;
bettoea. the oecoad aeleea will produce Biphenyl overheed aei'toiiYaMir C "eiS’ ':M 
betteas, "The epeelflopieelo of tile teat ere: ->Y‘v' i

1. To prove the foaalblllty of producing apeelflcatloe grade Biphenyl 
on a continuous bail*.

2. To prove the feasibility of prodeelag Blpheayl "froe" (1ms tin It) 
Saatcnras C oe a eeatiauoM biota.

ipaelfie details of the teat nay be found la a Mioranta entitled "Operating
Instructions for Biphenyl Cootlnuoue Distillation Teat*, authored by ▼. B. 
Baupt.

■iv;
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Eipheeyl it predeeed by fch© pyrolysis of kwo, a® pw need la te 
•wafsceura of Blpheayl la mmmI; kaaw as the Lead Pot niiHM. ft* 
®fsl|WMt g*aBi#e* ef • vepariw ©slip tee* stateless steal ImS £Ul@i 
gas fired pots mi ta® frectieMtieiS osInis, all la aeries. leasel is . 
eaettiroeusly vaporised la the vaporiser soil sad heated ts tbs pyrelys&s 
tawperatore as it la bubbled tftsws^s.tfca ao&taa lead la the &eem pete. Ibe 
usreaeted BmumO. mi the emet&m pretete, Uphaayl, Tarpksagrl awl Eydfpgaa. 
pass through tm eciiiea plates a«S lets tbs stripping colwBfe' Us gafirw ’ 
boat la the gas drives tbs tmrsaetod %mml *sp the coltev;%tth .tbs gydtagaa, 
«b«tt It la eoateesd and retassed to tbs feed teak. She ijpdregaB,' eattsrsted 
with I#»«ol, la eooled sad esspreseed to em tbs raasiate «( tit* Bessel. 
Sits Jtensol la raided through tbs process wife fresh Eases!. The ttteflM, 
flaws by gravity ts a crude tlpbsayl storage tank. '

tbs usits are operated bmtweim 10 sod 30% emtvwBiea by BegalafelBg tbs ess- 
vaster tMperaturs betweea 750° aad tlOee„ Sfea higher teapesatesea giving 
tbs higbar eossv©s«ti<»a,

Tfe® pet pressures range fsea 60 to 100 peig m the to. 1 Preheater, K® .10 fee 
TO peig am the eoaverter. The higbar pressures are esteeuatedid tbe
taalta are nearly plugged. ■

The erode Hphesyl. which is eppresiastely 75% Biphenyl, 15X Zexphesgri, mi 
10% Basasal la charged bateh-utae te e frsetioaal dietillatiea'uait sad the 
Biphenyl la distilled off. Beat far the dietillatloa is presided by etr» 
eulatltig the charge through a coil in a gas fired foresee. Fes* dtaeUlatte* 
cuts ere m4m (l) a leaaol eut, to recover tbs Seasol that was left la the 
underflow teem fee first soIums, <3) a heads eut which is a «tg£*s® of Baotel 
axvd ttpfceayl, (3) a Biphenyl cat and, (4) a talla cut which is a Mixture ef 
Biphenyl aad Serpbaayl. „ • .

lbs beads aad tails cut are recycled to the amt disttllfttiea

Bw still resite, test©wm. C, consists eaeeatielly of Ortho/'Mte, ami tm 
Yarpheayls wd eertsla fcUher boillag oaaveaada^-lt U pMopoithe.sfescaao
fee m U the liatcaat l process. • ;• ' ' ', :-/3\ ' ' .
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Th«® ®r® 11 t»itB of mppvoTsimmtmly equal capacity. Sack uaie
consists of a pips eoti vi»otliM located ta the flu® gas exhaust lUck, 
three stainless steel pot* partially filled with aolten load and suspended 
la a firebrick setting for bur Blog natural gas, end s fractionating colmm 
with a cendniu and split flow bos, lb® pot* arc 24" O.D. x 72" lon|,
with a dished bottom.

The unite are nuabersd 2 through 13, there having bmsa « Bo. 1 unit at om 
tine. The preeeat nunbsr of unite were erected 1b five installments, le*.
2 end 3 having been erected at different times, Woe. ,4 end S together, -■oar.
6, 7, S, 9 aod 10 together, end Hoe. 11, 12 and 13 together.'^,These groups 
ere all slightly different in some details. There are, however, only two ■ 
fundamentally different types of units. Mo*. 4 and 5 differing fro* the 
rest in that one of the preheater pots is replaced by e shell sad tube heat 
exchanger. Although the heat exchanger effected a gaa savings as predicted, 
it proved ieprectlcel due to carbon and tars fouling the tubes, and the idee 
use abandoned on the subsequent units.

A larger converter pot (sojourn pot) hoe been Installed on Mo. 11 unit to 
provide additional sojourn tine. This additional ties results in e lower .. 
temperature for a given conversion ae compared to the other units. The heat 
input to the unit rewine at a maximum end this extra heat is utilised by -
the addition of more Mentol feed t; the unit.

The reduced pyrolyjis temperatures made possible by the larger pot result ins

1. A 10*15% production increase.
2. Reduction in gas consumption per pound of fiiphseyl produced,
3. Reduction of pot failures and eaintenence cost,
4. Reduced carbon formation, thus permitting better operating

efficiency of the unit,, . - '
5. Reduced lead carry over has been observed on die unit equipped 

with the sojourn pot.

Drawings which describe the equipment used in this process ere listed ia
fhosphate Division Ingiaeesing Department Report Wo. ’117.' .rj-jl/"'’ •: ’ •'4'"".

WSBSBBm
11818
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Monsanto Chemical Company
ORGANIC CHEMICALS DIVISION

product eoee
14700 Issued Sept, 11, 1957

ANNISTON, ALABAMA PLANT
RAW MATERIAL
SPECIFICATION

METHOD IDENTITY
STANDARDS DEPT.SUPPLIER Anniston, Ala. Plant

MATERIAL
BENZENE - NITRATION GRADE (ASM B-835)

CHEMICAL FORMULA
By

vV. B. Dunlap f

MOL- WT.
78.108

•Vflkninat Ir *«•*
App. 1952 2 x 16 oz. NN Bottles

UNCLASSIFIED SPECIFICATIONS 

GENERAL TESTS 

Appearance

Acidity
Acid wash test
Color
Crystallizing point 
Distilling range*
100£ over in 
Range to include 

Specific gravity; 
60/60°F 
25/25°C

Copper corrosion
sulphur compounds
Total sulfur

Clear liquid with no 
free water or suspended 
matter 

No free acid 
Barrett 2 max 
AREA 25 max 

,30°C Jain, wet basis
5.39 C min. dry basis

1°C 0
80.l°c

0.8820 to 0.8860 
0,8740 fee 0.8780 
Negative
Free of H2S and SO2 
0.020ft Max.

ASTM METHODS

D"847
D-848
D-853
D-852

D-850
(Using Bunsen Burner)

D-849
D-853
D"90

WATER PCB-SD0000046383



C3«n «> Monsanto Chemical Compan

ORGANIC CHEMICALS DIVISION

ANN?3TON Pis AN?

RAW MATERIAL
SPECIFICATION

Basis of Specification: Suppliers typical analytic- of product (5/25/56)
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’* Monsanto Chemical Company
organic Chemicals division

ANNISTON, ALABAMA FLANT
RAW MATERIAL 
SPECIFICATION

MATERIAL
ISOPROPANOL, 997.

CH EMI CAL FORMULA

PRODUCT CODE

10950
METHOD IDENTITY

SUPPLIES
CARBIDE & CARBON

Issued Sept. Il« 1957

STANDARDS DEPT,
A .r.iwton, A1&-. Plant

W, B.

3UPe*SS0ES 3PFCS, OF SAMPLE POP ANALYSIS
1 x 16 02. yarrow mouth hottie

UNCLASSIFIED SPECIFICATIONS 

General jests

Specific Gravity (20/20°c) 
Distillation (760 m.m.)

Isopropanol (%}
Acidity (%\ '

(as Acid no.) 
Dilution Test
Water (%)
Non-volatile (a/100 ml) 

(APpA)
Odor
Suspended matter 
Flash point (°f)

Specifications

0.7862 - 0.7376 .
Shall be entirely distilled within 

1°C range which shall include 
82.35C 

99.5 min.
0.002 max. as acetic acid 
0.019 max.
Clear 
0.5 max.
0.002 max.
10 max.
Non-residual 
Substantially free 
70

Specification furnished by supplier may 18, 1956

gareSWM
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■lpkmyl k*s \tmm mamSMA&x^ by to iesi pee presets et&m U2t M Analetm. 
to (mum li WMatidly to w aa tos It w Hm% 4m&9p@S* to esly 
wristis® Witag to am m2 a e*«r«rei@s grewter aai * ki#« nfmmUm psmvm^,

Preeess tevestissfci** palatal mt mm$ »l to variable® MS &Simt a# 
pretofeiea if Bipb«yl to to by«pretoe Bmtsmm* fw isstmm, It to kew 
iMtalati toe a balaeea betmee gipbwyl to tmtemm. predseties mm be ., 
■aistalsed mms a vide r«*§e ef smqolsmmtt 4m& t* to eel©fcieajM# 
to p6E<»fe aesrearaiea aaA to relative amt of Bipkwyl t® 
tbst talari mskip Wisgi

1.058 (s)0eree»£ Gmmmzoles) 
ift to esuAa bigamy l

• Pereeet Bmtmm (Terpfcasyl)

to 1.058 it referred t® «i tbs at^w (i) faster. Skit eigm fester realM 
relatively eesstast sver.to efaratiB* range •£ to preeeee, eesseftass*ly, 
lt«u peeBible te dwelep tbs iipfceayl ©pesatieM tore able* torn to 
nltUitiUr %mmm. Blpkimyl predaetiee, tumtmm. fxaSmt&m,, tkt psreest 
emeesatm, to to Baums £e*A rate.

Asato? iM&mtmm &mA®pam& is to smsfastuse #£ bipkaayl ms sstaklisbNet 
•I to raleties betimes to pereaet eeevsrsie* to to eejeera t£*a at H£2mt 
operating topesstares. this ralatiea breegbt toat ea malitatlea ®£ egtfa» 
•ejeera etas ekiek resulted la a larger estsverter yet. emmamly temmm aa dm 
esjeara get* (am Msg totems total) to a ki#« eperetisf greewe. led* 
toe parilfcteA iseretto fto rates to lsmr eperattag Sms m give®
eemetaioa rate.

tor acteal relstiow beta®®* teeperetsrs. ecwraeto e*A Mjtan fctea to set ' 
bees iet®c«toi.toa a wmeselm presets* it wad. to eejeees ttae, tM» 
perstsreti frwssie emveesim tort is preMsted m ^ieosrally to® to |«tr*I 
sAm&Lm. mt tow festwe.

Te mmmmtm »,.tbrM fecte® a£feat to mrnrnm @S 3mmm to& It mmmui ' 
pets pmaii'-iktmt/k''tSkm mate, tor *?si CO CO mjmim Uaa> amt,
(3) to hmkiIh peemtw. to relattm umm eg lt|kaeyl fcetoties ts 
tattM ftetoUes em be etas^e< by to^isg to pereto emmstm, ttafi 
is~»at M|k mnv&elm rates sere pmm&® •£ trntrnm mse ptoksei pm fmaA 
mt Mipim&'l tos at sms Imis emtvmeim rate, to ewsweies rats la 
trs&lei by Am^tms to twpesatsre sitMs to pets.

■ .»o

ADA 001069

WATER PCB-SD0000046386



m
m

$

^ •

Kk’ .

R3
team M

:Ssa»

h>.

Wsmh Ummsl tm tA&®A cMtisuallp t® tbs feed tsok fkaa 8fc© tea®!!, ufecsaga 
feaak. ^g^gggyl Alcebel ti added to An B—al faai- la nwrti wia-rfum
t*tWM*»*eaEB33C^^jS>5Lj5OSEii0iiL2M>jMii^57linSly
0.15% is mUjA t» O® f«ml M it is popped Om^ stttoaatie mms®I pmIpm 
«• eJ»a iadipidaal ualts. as feed th«a passu dszmgk a mil tm Am fcsfcte* 
ot Am eelto»,wb«r® Ska liquid in prahaafead,and tm a e©il i® As da® gas 
m&Amee stacktmktem tha liquid Bessel is vap»ifi*©d. fk® %mmt PHf«s is 
babbled tksm^n wmltms. lead l» ska few ;nkutsr md Niwctc pet* p§ntr® it 
is baatsd to Am pyralyai® smuztima tenfstrafcara. Affcnar lswteg &m 
tb# Bwsol sad mmeseLm presets pma fefcressfh a lead trap te zmimtimg 
estraiaad Imi mi tkm mtm Am bmsm mt tha ts&etim^Um malwm. Sha' 
6®j««to ia tba eaarerter pst is asull; esatrslied bstssw 7S0 » §10®^ '
Tba temperature utM <®r tbs d#str*d mmmacetm as feta pmts tagia t»
plug pitb esta das ts tits U.|h«f prtamraa Mi s^mlUmg leager ®®Jasra tta 
ia ths pats.

Kuary 30 to SO daps tb* cat be* is physically el®am#i fra Am distributor mi 
vap#r Haas. (Sea attached tibia fat fsad sates, r«£lw„ t^psratared.)

Tha mpme^MMt ia Iks papas* fxm Am ommtuetwg is utilised ia a feae£i«s£is@ 
coluaa fc® affect a partial separatism eS tbs Baual fm th® mmwztijm predoeto. 
Tha eelim tep la mmimUdmtA at a tmi^mmkxam mt 100*6 {at higher t^aratoras 
-seas Slphsmyl begia*> fee ew ep«?) bp reflusiBg Os eamdaased Banal psgare 
back to tba top plate. the uaita are a easily •psrstad with m ®0*»7®% smtlms, 
with 50% baiag set a# a ®asd*a®. if 56% feeflus dees met seal tbs papers, 
lesviag the tap plats ef Am esluaa Ww 100®e, thea it is seasssarp 6® redas# 
the feed. 3&a mmmmsetm predset sad sms Bessel ia esadaased ia tbs eelum 
a&d ailesed fee s««fl« fen a earbee fesep ea As better sf tbs ssIsm t® a 
erode Bipbaapl eatcb tMsk far starage pries' te batik dtatillatiss. Vm vmm» 
head P®p®ra ft« febe eelsM mg® seeled bp a eeedeassr aad tbs ligald tastl 

. dntaal te a rataweir fer splittlsg feba flew iste raflus mA rebels Bsuel, 
the recycle Bessel flese 6® Am leasel feed tmk by gravity.

Vxm bypredaet Byds^gm, aafeoratad with Bessel paper ilmm tsm Am mfAmmm , 
asd reea»eir„ Is eelleeted is a ewm %m&m at a (ttust @f iwcittsitily 
3 pais sad passes threath a series ®£ emitst t*«s« mm «f tie Banal ia 
eeadesssd. fids Banel ewm bp gravity back te tbs im& fcsafc. ts@m Am 
eeeleca tba satsrat^ Wyismgm $m is passed te a «® lies tin® tsali ia dick 
mt@ @f Am Isuel ee^MMes Mi md 4eeim t# ths Bene! pmt§ task, M.* 
pof tMb is leeatsd is feta emfmetm sms, and pwieiieallp the Baasel is 
pi^sS t# th® Banal fwi tnk, '

; %

ths Updregu (na tbs ©eileetiaa t&^k is eMpsesead by Asm B»suge «m> 
ptmwme, ia parallel, M> bstiaMi 230-350 psig. a® systas Imlmdrn m 
istereeeler sad afttrceelsr f«c eeadessist Am lowl vap**» fMs liquid 
Bessel is eelleeted is pressor* receipts after mA stags, tt® B«iml is 
parlsdieslly blsmi bp fei» BydregM p«»s»»a mm in® tbs pa*# tsak far 
retwa te th® Bsuel feed task. B»* Br&®fea is wed is the mmmimaaasm ef 
BB-40, M“W m pnted fee the atoMpbare.

*k

i ^
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X* tha second type ®f wife (Set. 4 »4 5> A® fiev *f material Is. MMtlaUj . 
tha hbi m that daaerifetd above «sa^ fek« vaporised Baawsl fe®4 »»ggif«s 
frtw ska @®U p&mm tfeM^b A® fcU site »( a kttt raMfcaagsa? is
lira ®f mm of the piMttfi, fh® mmvmmlm products Mi tas®l tea A® 
converter pet are pmmmd threap the Mm eg tha hwst tcrtiir, ©Mater- 
eurrMt t@ the Bsasal feed, time tsmsemriag sensible heat 6m Am ®o®» 
vor fear gases t» pArat the toed. fh® mrnmmelm ps»4ttsfe§ cM vapors to®* 
eh* ssravoreor pot efesa pas* •* to ® ««!«■,« ta the eu« srttts fta ©tit®1 wits.

%h« tmisrgletr fee® tha coIvms la ©olloet@S by gravity is too erata Mjfcsayl ‘ 
catch tanks. fit® piping ta th« tmkm la atMia jacketed to psmmt the ends 
Biphaayl, vhleh la ag§*«aetat@iy 75% Bipheayl, 15% Torpfccayl m4 101 iMMl, 
ism Ssmslmg mS 1m a li^aid te«p to ptttmmS vapors ism m&miag tha msA 
teaks ism tha Miami. Tha tadu era vented late tike lydregM §ns haste fee 
e?eaUs« ths psaawse mS prevent loss of tawl. Bm onidt Biphenyl la peaped 
directly to oao of tha too batch Biphenyl stills. -

The too hatch atllla m4 consist of a h©rt*®a.6*l, cylindrical teak wsfiwsafcsd 
by a feaotioaatiag eelaia, a sobMtged peap ead a gas fired coil heater. Sa 
atllla ere operated at etm^iarie greater*. me pm^ elrmletw the afeUl 
c&srg© fca fes tMk. tfccough the eoll heator aad hack to the feaak. She 'sstm 
of dlaeillafetera of tha erode Bigheayl la eMtroUod by the eMfceatieB rats' af 
eatural gas la the gaa flrei heater, akieh la eeeferelled by ra adjeafeeble 
aafeeaafeie tMgera&tre recorder mi eeatroller to he&t tha ensia Btphaayl 
eufflclestly to give a taagerstare riee ef 15-25*C betvow the lalefe ad «fel«6 
ef the coll.

She vapors 1cm the at±l% are a^arated la a 20 pl»tm freetiMiatiitf coitarau tta 
first «»fc frera the eelm Is httub fhla eat is tskras at a top plato vapor 
taaporatara of 8®*C mA at a rfflgs rate of 20% rotass sad 10% toward Urn.
She f«aeaa flevs by gravity to a otOttadTUr mtbemqumE ree^rellsg ttewigh 
tha Btphe^l imita. She aert fraatlera, diedlllaig above B0°C, la Mm mdl.L 
the freosiag poimt of tha distillate smm&m 4i,f*C. Shle eat la aallad Am L 
head mt sad eoMiste mi a alicevfa ef Stml mi ilphaayl. Xfe la mim irtth 
S0% of 'th# wstssi&l being retusMd 6® tha eelim as refltta. "Om liffcayl eat 
la tahaa aftM the fe^ssiss peiat of the distillate smdkm it. 6*6 Mi la 
eMtiiMi estll A« pot tsaperatisre xmAm S30®€. me eat la s*§a «ith a 
20% raflwg. She tell wt( at 15% refits toll wo the.llpiiimyl amt aad la 
eeptlBiMi «nfil M itofelllet# mi tha tef pi eta reaches a t^sratam' of MAle 
IUs me eernslem of a alxfeara ag il^Myl mA Oceaaleaally it
is asceooary to masko s eat af wteerlal Mli^ katM«i lat*l mad Uphaayt 
vhlch eceoMlates ia the mys'tsm. tk&e Mterisl, eeoally sheet W to ^ gallMO, 
Is collected la a ha end discarded.

Water is dreaalatei thrMgh tha eettditBMr at the top ef the fraetlMiatiag 
eol^K ^oriag the distillaticm sad la eat beck at the and of a dlattlletloa 
la order to ka«p tha eeadMsw Emm toMsiag.
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SECT! Oil V

ctmgiB m zn rtMui

If has been uUblliktil that a higher emmmsmiem cm be obtaiMi at a giwom 
tsnperaturs wish all frosh Issssssia tm& than with all rasydsd Immh feed, 
fbe fresh B*aaaa« tme ban postulated t® contain a ea«w«iiea. which
is UBisd up at the l«@M la passed through tba units, accounting for tha 
lower conversion with recycled louau. '

to el inducts tha fluctuating coxvaraien • level control has bam provided in 
tha £e»d tasks to continuously add frash Bensons to the racy el# in the fe®i
tanks.

EoMVMXlmJteomue : '

tha actual mechanism by which isopropyl Alcohol promotes coevsrsiea is not 
known, it is baliaved to sensitlss the Ssoscae te tha formation of Biphenyl 
and Ter phenyl by inersasing tha rata of frea phsayl radical formation.

Isopropyl Alcohol is only one of a number of products which sensitise the
Bans ana. isopropyl Alcohol was chasm baccusa of economics. Other sensitisere
are listed in Research Saport No. 117-881 by Buff and Comover, dated October
5, 1935. . _

lead levels .

The lead ia adjusted to a 25" outage in the No. I Preheater, a SO”;eotag* la 
the Ho. 2 Preheater, end a 35" outage in tha convertor' whenever these pete 
are opened for inspection, cleaning or repairs. Hiese outages hav* b&m fetstsd 
to be optima with respect tv lead carryover and heating of the Iwm feed,

head Dross

Occeslonelly lead dross, will contaminate the lead and raise the malting ' • -
temperature. Vhm this eoetsminatioe occurs tha lead in the top of the pet 
is dipped eat and fresh lead added. ' '

a&ag-iaJtemaJE»a4 . .*,s£

Water is 'drained fxem the Iwm feed inks about' efticy two houri,- If 
tbie water is permitted to eater the ustics, it will ceae* a saddem serge im
pressure'a»d rupture the pot flange gasksts.

higher thsm mmrmml ga^arafcur® WMtiMt results item a thasmeeeapl® failure. 
Wht® this ewdttlM is §*e«mat«®d carboa is formed, this eashm plugs the
distributor and pip* Unas.

ADA 001081
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It ptuiiiN a high dograo of toxicity, Contiauad labalaeioa of loir cm*
easesr«ie»B my eatsse serious, mem fatal blood changes. The liquid, altar 
prolonged costast, wmy unit defatting of £ha #ki» resulting la 4&rtmfel£la
or secondary infection.

Bbusom eea bo handled, aMpp®4, mmd stored safely, provided the parseaMl 
haadling the product roeegais® feh@ hag«rds mA ere thoroughly faalLter with 
the necessary precautions.

Sou of the principle precautions ere:

(1) Keep stray item sparks or-open flue.

(2) Provide adequate ventilation.

O) Qt&uttd all eoataiaera and oquipmat before discharge 
daager froa static electricity.

to roduea

(4) Avoid iahalatioa of Beaaeas vapor.

<5) Avoid skis eoaes.-t with Sausat,

Hydrogen is a highly Laflaaaabla gas ubieh fora* expletive aixturee with
air. la arose where Hydrogen is handled or stored, ovary effort should he
aade to prevent sparks or iirtt of any kind.

Biphenyl and Saatevax fTeroheavl) » Both liphonyl aad Seatewex hav® a v«y 
lets order of toxicity. These products are not to be take® iatereelly or

w Maintained ia contact with tko akia, eyes or ether body parte.

- - - Biphenyl has a flash sad fire point of 106*C end 124*C respectively.

I ♦

't

ADA 001082
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i

steam c

nmmtm emmm, mommm

Smiplm ere tikis ffsai Inul tank ears M«rt the ear* are unleaded far 
€ freezing point ditmwimtlm, Pressing point w the Bmm@l msat b®
5,3°C mLndwmu

Simplsa of the gee leaving eh® Biphenyl converters ate taken dolly rad 
the conversion rate determined by specific gravity. Hm pmcmt ceervereiea 
is regulated to produce the resulted Mounts of both Biphenyl @m4 Sastevax. 
(See Chert Fig. 7)

The percent conversion is regulated by changing the converter p®6 taeperatura. 
-The converter pot is usually operated at a t«raperatur® of egpreadM&oly'7K}@C 
to give & conversion of 15-17%. The tMgereture required to get this ces*» 
version ehenges as the pots begin to ping with carbon, ceasing increased 
sojourn tine due to the increased pressure. Bo. 1 and Ho; 2 preheaters are 
usually operated at approximately A90°C and 6708C respectively.

When the pressure on Bo. I preheater pot roaches 100 lbs. the unit is abut 
down and cleaned out. At this point the pressure on Vo. 2 preheater will be 
approximately BO lbs. and on the converter approximately 60 lfee„ ....

The units are usually operated with a 60-70% reflux, with 90% being sat as 
a larisua. The reflux cools the vapors leaving the top plate below 1©0®C.
If 90% reflux does not cool the top plate vapors below 100*C, then it is 
necessary to cut the feed.

Biphenyl froestng points are ubjd as a control point for the liphewyl dis­
tillation cut. The frseeing point is to be 68.6°C sdniraura before this cut 
is taken.

Typical hatch data sheets ere attached. -•

i-j-.-j. .. ‘ ■.*' -v *.* •<1 / .r *'" ■ 7/i, ’’n' * .T*'.**1

Y*
ADA 001083
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FORM MCC t@T . alt - f-S€

Monsanto Chemical company
ANNISTON. ALABAMA, PLANT .

• FOR 24 HOURS BEGINNING 7:00 A. M- 8-13
Biphenyl Open
-- --------------- 19JSZ_

OPERATOR
NO. 1 SI

TIMS
PEE©
RATS

O. P. H,

PLOW 
| nos,
I sere

* TEMPERATURE. DECREES eftwr. PRESSURE POUNDS

| COLUMN SUMP
Ukx

CONV'N
LIAO

HO. & P.M. NO. t P.H.
%m&q

m

UNC FEES NO. 1
raw.
17

NO. 3 
HtEH.
57

CO!W
0&9BS
PSSJt JUL.ft« MS j u 10* , ?4* m 164 . W 4* 27 69

0 78 » 743 ! Ml m
to 93 173 740 678 m$ 165 94 65 . 53 40 25 71 1
IT 80 183 742 678 4»b

12 81 178 743 6§9 498 164 98 68 59 44 28 1 72 1
1 §4 188 743 678’ 4®7 1 1
2 84 182 746 680 508 { 162 96 66 57 26 73 1
3 i i | |

REMARKS: tmsol fctmbmsk tegt, #2-78, #3-80, #4*64, #5-45, #6-49» #7-48, #9-72, #10-44. #12-74.

SgUtlfcE NO. 2 SI-

4 215 85-15 90 205 740 675 492
i

164 96 66 58 42 25 74 7

5 88 182 740 675 495
0 69 196 740 671 481 164 II 66 58 4* 15 n i
7 80 198 732 662 468
8 78 190 730 660 468 164 96 66 58 42 25 71 6
D r

io 75 189 735 668 475 165 92 68 58 42 25 72 6

It

REMARKS;

. Cx.Boctoo -v •;
,?£iNq..3jSH

12 215 85-15 75 190 738 665 470 165 94 68 ; 57 41 I*' 70 61
t
2 77 198 738 662 468 165 95 68 57 42 25 70 61

3 77 193 738 •60 468
4 78 185 740 668 475 165 95 68 H57 41 U 70 66
5 78 182 740 668 475
6 77 186 740 661 478 165 95 68 58 43 26 70 63
7

g.JL-U.ift i

REMARKS:

WATER PCB-SD0000046401



_iaiZ_

NO. I SHIFT
UNIT NO._

&&&&
MtCK

c"X HYDROGEN COOLER TEMPERATURES DEG. e.
iii-- ■"

SUMP. TANKS MEASUfUMgNT

agy»—=■
Hnm*H
COMM,

SEAL1 He IN MS OUT WATER
IN

WA*f«H GOT
1 1-2 1 3-* % 1 3 1 3 1 4 1 1 a 1 3 1 *

27 (.8 1 66 34 43 17 31 26 m 30 m 30 3*10" 1*3" m
n '

25 71 70 38 46 22 35 28 32 32 32 32 ngiitii a i’6" m.
|] |

»l 72 71 40 46 U 36 29 34 34 34 34J I'O’' 2*4“ 1 CK
1 1______ 1

73 71 40 45 26 36 30 34 34 34 34 1*0" 4*10H m, -1
I

CONVERSION SAMPLE

TIME 12>00
CONVTt. TOSP. 745
NO. £ P.H. TEMP. m
ip. estAvrrv 692
ay Tmsp- e. 31
CONVERSION 16.3 1

PLUS ©AS, JK.
#12-74, #13*68 Wafcar pxmsB, 60 lbs.

MO. 2 SHIFT
CHIEF OPERATOR HeMUm

». 74 72 41 47 26 37 30 34 34 34 34 Sty 3.6 GK
1

f
1 .

5 I 72 72 38 46 24 36 29 34 34 34 34 m 4.2 m

1
5 71 6® 35 44 21 32 26 30 30 30 30) 1.0 my "OK

5 72 67 34 43| 20 21 25 31 30 29 29' 1.8 my fitJ 1 i

'Ja^SLSHlEX.

5 70 68 34 44 18 32 24 ' » 28 is 28 1*0 1-3 m "

i 70 66 32 44 18 30 24 29 a it .»! 2*9 1*3 OK
■

5 70 66 34 44 20 32 24 30 30 18 23! 3*5 1*3 m.... j

> 70 68 34 44 20 32 26 30 30 29 29 4*0 1*3 m,

SMlmd com?* 29750

TIME

COMV'R.TDir.

NO.‘ n fM, TEMP. ,

SP. 'CRAVITV .* *

AT TEMP., C.

CONVERSION

FLUE 6AS

• T” » AVViPi3V<|f*C*vp

TIME 12:00
CONVn. TEMP. .738
NO. S P.H. TEMP, 665
bp. ©RAvrrv mm ~
AT TEMP., e. it
CONVERSION 114^0

FLUE CAS

WATER PCB-SD0000046402



MCC—3-A—-5M-S-54

■■■■■■■■■I

BIPHENYL DISTILLATION RECORD

Dli dilation No-

Still No-

Charge:

160 Oat« 3Urt«d- JfeL

Operator started Cefct-Ma
.Operator Finish. C.«.

Started Charging Still at_ $m tola

-Shift.

JShlft.

‘H’&T Tamtj ivh4im T’wfcfnrp M 0 409

51 0
1 ~

r3n7?rtr>« fT>ia7*gw? mm
No. 2 S. T. inches before Inches after flnilnns Charged

N". 3 St T- inches hefnre. . 0 inch— after Gallons Charged
\

Nn. 4 S. T. inrliM Inrih^c »ft*r f5ftTlrm«t rfh^r^e/?

Benzol Still inches before ___ inches after Gallons Charged__

rft>tal Gallons Charged. jksl

Circulating at 2»Ht_ . Fire on at___ BsSS P.HL~

Flow Box Settings:
L On. 20

2. On_

3. On. 10

4. On_

Benzol:

Heads:

Tails:

Biphenyl: 

High Boiler:

J>jJP IsAl. 5. On. .at— _zi4ajua_
_at_ 6«35 B>„tL 6. On. —&t—
-at- llt20 9.M. 7. On. _at_

_at_ ItOO JLM. jit-

Ran 22 _____506

Started mrer at lli» ML ..._____ Finished at__: 1 IL___

Han vr ' m nr •’ Ihs.

7-&S A.M.

■Ran 11 1.157 ____1U

Total in Distillation. 76 " nr 19«799 .....

Gross Weight.
Kef:
Wie Weight—

Jbs. No. of Drums.

6. DM Jhs.

..•a
h* '

------- ^-----------------__________________________________________________________________________________________ _________3U-<l_ A>
ADA 001086
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.FtAMTPMONSAN7O CHEMICAL COMPANY
Srnooucr----------- BipMnxl----------
RYIELO ON------------------ • ■ ---------
[YIELD ON * — *----------------------------

Asai-gEeaPRODUCTION COST STANDARDS
-_____ -—parr- no-------ZQ.----- SJa&fil___ effsctive date_Jnly_l,__1957..

-% CAPACITY— 2.100,000..lbs

COST UNIT.

.INVENTORY gTAMBfeHa 2.100.000 lbll . 
INVENTORY COST S7.21I

tHfORY muhif
fmmf ffg

L». M •»!_ MW
f_109J5ft..Isagrgpyl Alcohol. 650 !06*31 040
LlAIOO Benzol 03 770 ...... 105250 7 023 ....
L38400 Lead 200 !18100 036
S-......... 1

1
jj
[
\

. ------------------------1------------------------

PAW MATERIAL WAREHOUSING A HANDLINO

OROU TOTAL MATERIAL* 71 099
R CREDITS 1
Li2ptfiJ^JS&Sn,....... ............ 1510 JOOOO . ....._ .. PS*... _ . __

62v D Saaeevfix c Sti1670 01.120 . .......... 1 A2JSL. ..... r .
j TOTAL CREDITS 1
NET TOTAL MATERIALS 5 576

MONTHLY PRODUCTION BRACKETS

1.050.000 lbs. 1.575,000 lbs. 2.100.000 lbs.
UNIT COST AMOUNT UNIT COST AMOUNT UNIT COST AMOUNT UNIT corf AMOUNT

j MATERIALS 5 576 58548 376 87822 ? 576 11Z096
STEAM 068 714 068 1071 1A9B 1
ELECTRICITY 049 515 04? 772 049 1029 1
COMPRESSED AIR ________ ____
WATER-PUR CHASED PH 116 Oil 173 011
WATER.PLANT 083 872 083 1307 0W 1743 |
fUSL.OAS, COAL. Oil 328 3439 S 328 5158 ?2? 6878 1
RErRIOERATlON A Id j s
LABOR | 225 2365 I 26? 4183 199 4183
SUPERVISION 1 058 610 039 ......... 610 029 610
S. 8. TAX 8 COMP. INB. PKH8.j| 031 327 033 527 025 527
RETAIRS-EOUIPHEWT j 42? 4500 406 6400 381 8000 .
fttPAIftS-BUILDINO |j 004 44 P03 44 tm 44
SUPPLIES | 9?4 360... 033 520 014 720
LABORATORY | 007 7? i 007 104 007 144 -
CLOTHINO A LAUNDRY d 001 .......10. 001 15 001 20

Tech. Service 1 041 .......430 0?,7 430 070 430
TOTAL DIRECT CONV. jj ^ 369 14374 I 1 353 ■*1314 1 237 2S9R7

[ DEPRECIATION jj 178 1869 11? 1869 0R9 1869
| FACTORY INDIRECT EXPENSE I 618 6488 ! 412 6488 309 6488[ ’ | ------------ 1 !

[ TOTAL INDIRECT CONV. j 796; 8357 1 531 8357 i 390 8357
| TOTAL PRODUCTION COST j 7 741' 81279 J 7 460I 117493 _z 211 ZL____________________

ADA 001088
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- •„ *■ *■? - •'.-fci, fT*i

'Sb'

m

;■•&!

WJsmmm Cmmem, Cmmm |^fi@gye7 e&@3

FINISHED PRODUCT 
SPECIFICATION

iHCTMMtSMtm 1 ■ 1 "
9 m
jjiSlSdHNi

__ 1
rtMMer aw>) WB

BIPHENYL IBCISOCAL
pmoeMerfOtM^rJaBm/ wn •

_________ __jEMamAk_

c12h10
Waci ©y

-J&ttlL..___
B«W>IS f@m MUUM

UNClASSIFIBD SPBCTFXCA.TimS 

Roattoe Tests 

Appmx&aca

8B@cW.mslm

Pressing Point (®C)

♦Color (Oudner 1953)

XHsUUatiH Rung® (1) 
t°C, Corrected 
1st drop - dry)

Colorless to pal* yellow 
erfetaJUmd toUd er flefcee

4S.7 min.

t sbks.

2.5 wi»».

NOTE; (1) XHetiHattoa xrnst ineluA® 2SS°G within the srmag®.

#Gardasr 1953 Id^tM Celer Steaiayds 
Using Floaseseeat lighted Comparator, Cat. Mo. 43® 
oruslag G*rdi»ar»KslUg® Comparator, Cat. If®. 440-MIY

Gardner L&Wwtory, lac.
Betfcoedn 14, MaryJand

•«*■- -r> ■■ - ,v ■«

- v:>^jJiA'f'.-'- ■.-Be,TT^-HB.... r.; ..;v.-;^: :5 , ,-■<:? :■."■■ V
A1' (? ^‘,| -' .*|a pJ' rv^ - '' . f'lsM'
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