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; m: Zeat Acstoes as Premeter in Biphesyl Tebulsr Baie,

- m: This saendasat provides fer ¢ tiz menth test ef the wis el
Acstons 69 & preamcter in the Biphemyl Tubuler Gailt precsss,

of ﬁwmmctudbylumch Acetoce in the best with Isegguepasel cesead
. beat, Doder ths exieting tum’eo-utuu fasyrepeas) pyeelyess o fecm Reotent.

. respexeh dova inficstes 8 106 {wsresse in ecoveteice using Acetems {mebend of Pt
Iscpropanal,

Cost diffarentisl emounts to $5000 per yesr B.T. saviage 1f Aestsas is weed,
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- imtetive Amendment B . o
-5 piphenyl Wawefacturing Process o= £7 3l 6 . e

| SS0LE GF BATS:

1, T$D Progross Rayort 3701208, Bo, 1, 30 Jua G& - Awelyeis of sw:mmuy
designed test duts shows Xsepropansl imeveases ity affect em ecaversioa
with {neressing temperstere, Yyrolysis ef IPA forme Acetess at fernese .
ceaditions vialeh 18 & better prosmoter tham IPA,

2. Beamsens Pyrclysis im e ladboratery Tubular Reastsr o Repext ¥o, 2012,
- % Ape 61, by B, Bezech, A. B, Ligpuss awd ¥, D, Redimsea.

Rime promotors tried with Acetena best eud Isepropemol second best,

5, Biphenyl, Tubuler num, Report o, 2491, 23 May 50, by J, B, Seuadsxs
,@ esd R. J, Blocmmbe

L Aseteas fousd to be eEfsctive promoter,

&, Dipheayl from Dendens, Pimsl Report 117-881, 3 Oot 35 by C. Comever
end A, B, Buff,

0f 17 preactess tried, Acstose best sad Iscpropensl sevcad best,

- Ho addicienal precsutions axg nasded for vsisg Acetons @s the promster,

m‘&n,mmmmullpmmm"q«mdm”axmu .
-muz.mmozmmcm.
m‘. gpec on Acotoma showp less than 0,002% Asetic Acid vhich cleqld wst .
mlnl. Vater csetsat 12 aboux 0.0 whisch shseld net eppoecichly
%;m&cmuuu formsties, Leag torm test will ehsek chis, :

ADA 001053
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Biscributions

Pachnieal Infermatica Canter - Bt, L, (2)
Becuzity File

D. '- w bd ﬂ. 0‘

J, 2, %ellain

B. G. M

B, D, 8swereea

miie®,  CONFIDENTIAL

C MOBSANTO CHEMICAL COMPANY
ABRSTON, ALABAM

89 Jea 64

17 Sep 37

TESTING OF SENI-COMIINOOUS DISTILIATION OF CHSSR BIFERWTL..

This esendsset czasels Teatative Amsadsent G ulpmuubcc
siz wonth teat of sami-contisseus distillieticn of czude Ripheayl
to yield c-pnumm- geada Bipbenyl and Piphenyl “fvres®
Seatovax C,

cul‘ Biphenyl vas foymsrly puzifisd by bnut distillaticn, Teatative A-ﬁnz 1+

allowed the testiag of ecatisucus distillstisa, Cemtimseus @istillstica é4d Bst yield

‘Bipbseyl "fres® gsatevexz C and, thevefere, & u-!.-u-um m:mmu c!gbhnyl
B!_I“F ’Utltm. ) e ¢ty .z;n.»_

A )
‘!“::.' N B .

n.mo.mnmn:mm-mupumummmmu
£1318, Then s taile frection will be reseved leavieg Biphesyl “fres®
for fexther purificatise,

Semi-evntinepes dietillatice incressed production cepecity aed yislée & highee pexity
Bigbenyl thea that of batch distillatica,

SORGE O DATA:

Sso TSD Progrese Bepert 370186, Wo, 2, estitled "Ceatimucus Distillatiea of Cruds
Biphenyl® for detaile om semi-continucus distilletica,

ADA 001056
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Tentetive Amsadasac D
Bigheuyl Mesufesturing Process

PRECAUTICES: '

o sddiciomal precautioss ove meedsd for seai-comtimucua distillatica chewe Lust
of batch distilistive.

Semi-pontimons distilled Biphenyl bus o bi&er erystailisisg pai.nz e2d 3 lomsy
colar (Cardeer sesle).

EXTERT OF DEMOWSIRATION:
iad @)  The Lest period vill be six mourbs,

L J—

Departmant Sepervisor:

Producticn Supervisor:

. Plaat Hesager: &

n .
-,..,,,,.;. .

* nesesrch Massger: . 8/ W, 1, Bubberd
. H, 1, Bebbapd

Teckaioal Productica Henager:

D, B, Eossss

Resserch Grouwp Leader: )
B, W, Buckeell

ADA 001057
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A BONSANTO CHEMICAL COMPANY tater-Offioe Cewaspandened
S mes Locavon 1 Aouistcs, Alsbums ces
@ oate +  Maveb 1B, 1963
svavgey 1+ Emtesisa of Testimg Perlod
neFEnEncE + TEWOATIVE AN EROIETY BO, € T0 TER

W, D, Rebinsea - 3o, 2ad elllm‘é'
Cantral Techksical FPlle = 8o, 2ud —

ioe requisremeats bave caused a ..

dalay ia the cospletice of the Contimuens Bipheayl Bistillgties = .- .-

ighly e it X S

imesd wachaaicsl pr-il_!,lg,:?':ig,%,ﬁa,
of the pormal six mesths acceptasce or vejection patiod fer Pestaty

Auendsent € is requested, Bhould you have smy ebjectita, pléase it ~
it be keowa by april 15th, This date 1s the end of this six weath

. B, Hawpt

"o . S,y »
B “ *.S?.“" &
‘\
- S,

- . ' - ADA 001058
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Naster eopy Bigned by

Safaty Cramittee Bubbaed - 8o, 2:&
Bebingen = .89,
10/2p/62 Central Technieal Fila = o, fod
J. P, Btickley = G. 0.
MORBAMIO0 CEEMICAL COMPANY
ARNISTON, ALABAMA

October 12, 1962

ZLEZALIVE AMRMIR(RNT FO, G

T0 Tdf STANDARD WANUPACTURING PROCEES
o
DIPHEWYL
September 17, 1957

IBESTING OF COWTINUGOUB DISTILIATIOR 0¥ CRIDE BIPHEREYL.
"

OBJECTIVE: This amesdment covers the testing of contimuous dfstillatiem

of ereda Biphenyl to yield specification grade Bipheayl esd
Bipheayl “free® Santowax C,

PREFENT PRACTICE:

Cruds Biphenyl is presently purified by mesns of & batch distillatice. Four
frections are removed; bemsena, heads (bensans end Biphenyl), npu-yl, tails
(Bipbenyl and Terpbemyls), and Santowsx C as residue, The hesds end tails
frections are recycled from batch to batch,

IEST:

The test will ba carried out in the two existing distillatica columms, The

givet columa will sepatute benzene as owerhsads and Biphsayl,- s_uu- ¢
Seatenin

bottoms, Thd second eslwa will prodose Biphsayl overbesd eud 8 AFET
bottoms, 'Thé specilfie; mll ‘of this tést are: W:."

1., To prove the feasibilicy of produaing specificatica zr‘h MMI
on a continucue basie,

2. To prove the feesibilicy of prodeeinmg Bipheayl “fres” (less them 1)
Sentowax C omn @ continuows basis,

8pecliie deteils of the test say be found in 8 memovandum entitled “Operating
Instrustions for Bipheayl Cootinuous Distiilation Test®, authered by V., R.
Haupt,

ADA 001059
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end Sentomar G vill be reworked to prevent coatemimatica of related

produsts,
It is vequested that this amendment be approved permittisg this study,

%o Tha Stendered Hfg, Procese

Fer Bipbenyl

Depertment ‘W‘““”'m_ ﬁm
s D Date -

AFPROVALS:

Production Superintendent:

Hubbard
H, L. Hubbard

Haster enpy
S/8, L

hset., Director of Ressarch:

ADA 001060
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COBRTRERNYTS

Prosess Control Procedures
Piaished Goads Spucifications

g
3
:
:
3
i
L

Synopeis vf Process
Tlow Sbhesat

Equipmsat

Procese in Deteil
Comments on the Processe
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SYROPEIS OF PROCESS

Biphesyl is produced by the pyrolysis of Basnena, The precuss wesd im the
mesmfxccure of Biphenyl 18 esmmonly knows as the Lead Pet Presese. Ths
eguipmest cvasists of a vepocizex coll, thres staisless steel leed £4lied
288 firved pots and twe &udeuu.u eolumus, ell in serice. Bemssl is .
ecatinvonsly vaporized in the veporiser coll end beated te the pyrelyels
temparature as it 1e bubbled through the wolten lead in the thres pots. The
usreasted Bensol and the resctiea preducts, Bipheayl, Terphamyl sad Hydrogem
pass through two osifice plates and inte the stripping colum.' The sper-
beat in the gas drives the wressted Bemsel wp the colwmm,™ the Bydregen,
m.uumm:mﬂu&;!ﬂmx The Bydrogen, ssbursted
with Bemsol, le cooled end compressed to remtve the ressfuder of the Bessel,
This Bensol is recycled through the process with fresh Beamsol, m uaderflew,
flows by grevity to & crude Biphenyl storage cemk.

‘The units axe opersted bm 10 and 0% comvereion by regolating the eou-
verter temperature between 750° and 810°¢. The higher tempezatutes giviag
the highsr coaversiom., )

The pot prespures vangs from 60 to 100 psig oa the Bo. ltrﬁ-ur. to 30 ¢o
70 peig oa the comverter. The higher pressures are cneounucd ‘hn the
mmits are mesely plugged. s

The erude Biphenyl, which is spproximstely 75% Bipheayl, lﬁ_w. end
10% Beasol ie chacrged batch-wise te & frectionsl dlerillatica weit emd the
Biphenyl ie diatilled off. Heat for the distilistion i{s provided by cir-
uhdnsthdmo:h:oushnoouinnmund!\m Your distillatioa
cuts are made: (1) a Beagol cut, to resover the Benzol that was left in the
underflow from the firet column, (2) & heeds cut which s a minture of Bemsel
el Biphenyl, (3) a Bipbenyl cut and, (4) 2 talle cut which is & mizture of .
Biphenyl and Terpheoyl. 3 .

Ths heads and tails eut are recycled to ths next distilletion eharge.

The etill vesides, Santowsx C, consipte essestislly of Ortho,’ lobl. ‘end Pexs
ferpbonyly and eertain higher beilieg mwmxe is md;u,tuu.n
mmhmmlnomu.- - : .

- .. ADA 001062
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There 2re 12 Biphenyl vnits of epproximstely egqual zspacity. Bech upie
consiots of a pipe coll varorisex located in the flus ges exhavst steck,
three stainless steel pots partially filled with molten lead and suspended
in a firebrick setting for burning matursl gas, and a fractiomating columa
vith & condenser end split flow box., The pots are 24" 0.D, x 72° leng,
with a dished botto=m.

The units are numberad 2 through 13, there bsving beem a Ho. 1 unit at cas
time. The present number of units were erected {m five installmente, Beos.
2 and 3 having been erected at different times, Kos. & snd 5 together, :Bos.
6, 7, 8, 9 and 10 together, and Woe., 11, 12 and 13 ton:hu'. b, These ;rouu
are all slightly different in some details. There ere, however, oaly two
fundasentelly different typee of units. Wos. 4 and 53 differing from the
rest in that one of the preheater pots 1 repla-ed by 2 shall and tube hest
exchanger. Although the heat exchanger efferted & gae savinge as predicted,
it proved {mpractical due to carbon and ters fouling the tubse, and the 1dea
wvag sbandoned om the subsequent units.

A larger converter pot (eejourn pot) hee been installed on Ko. 1l unit te
provide additional sojourn time. This additional timee resultg im & lower -
temperature for a given conversion as tompsred to the other units. The heat
input to the unit remains at & maximm and this exntra heet is utilised by -
the additfion of more Benzol feed t> the unit.

The reduced pyrolysis temperatures made possibla by the larger pot result ‘to:

1. A 10-15% proJustion lnarease,

2. Reduction in gas consumpzion per pound of Bipheayl produced.

3. Reduction of pot feiluree snd maintenancze cost,

4, Reduced carbon formation, thus permitting better optrattlg
efficiency of the unie,

5. Reduced lead carry over hss been observed on the unl.t oqul”od
with the eojourn pot,

Drawings which describe the squipssat used in thie process are uotod e o o
Phosphate Divisica Engimsering Deperimeat Report Wo. 117, ;;" f' v

ADA 001064
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The rew watecials listed belew are used im the produetien of Bipbeayl.

réw materisls..’
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Igoprepyl Alechol
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PRODUCT CODE

L v MEWSANTO CHEMICAL COMPANY
. ORGANIC CHEMICALS DIVISION Issued Sept. 11, 1957
ANNISTON’ A.LABAZ{A PLANT METHOD IDENTITY .
0 RAW MATERIAL — STANDARDS DEPT,
SPECIFICATION Anniston, Ala. Plant [
MATERIAL 2
BENZENE - NITRATION GRADE (ASTM D-835) o
2 CHEIMCAL PORMULA e
‘ BY.QCZ%M&;_ -
. B. Dunlap -
MOL. WY
3 78,108
s VP ERITRRT IR RCE O T RGP L POR ANAGTIIY
e j' App. 195 2 X 16 0zZ. NN BDttleS
UNCLASSIFIED SPECIFICATIONS ‘
GENERAL TESTS ASTM METHODS ;
T @ Appearance glear liguid with no m——ee
free water or suspsnded
S : matter
~r Acidity _ No free acid D=847
] Acid wash test Rarrett 2 max D-848
S otallizin o Ay vet bast D832
i Crystallizing point o3 . wet basie D-852
5 :7 - 8P _ 5.39°¢ min. dry basls 5 _
pist ng range: D~8350 N
100% over in 1°¢ psing Bunsen Burner) 3
Range to include 80.1°% ( & ) g
Sgeczfic gravity: ;
0/60°F 0.8820 to 0.8860
25/259¢ 0.8740 to 0,8780
Coppexr corrosion Negative p=-849
gulphur compounds Free of H2S and 50; D-853
Total sulfur 0.020% Max. ' D~90

L e

-t

v dn il en W, -
SPBTRER

ADA 001066
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Ciw s MowsanTo CHEMICAL COMPAN=

’ PRODUCY COVE .
ORGANIC CHEMICALS DIVISION A— 28300, ] immved Bept: N; 1957
ANNIESTON PLANTY R ' -
g RA_W MATERIAL e STANDARDS DEPT.
SPECIFICATION National Lead Co. Anniston, Ala. Plant
MATERIAL
CHEMICTAL FORMULA B_V p‘
W. B. Dunla v
Po
MOL. BT,
207, z1
CUPERSEDES SPECS, DF SAMPLE FOR ANALYTZSIS
New . . : s

o, L.

UNCLASSIF [EL: SPECIFICATIO!N

»
3

Cenc:ial Test Tem irul Annly e
Lo i S

R N e S N S an W PO Ty by § P @ § &
Ag (% 0.01
= Cu (%) 0. 06

o
3

a7 G ad ol
VAl bl

an EEA T
Lt
Badl
I

Bi (%) None

5 Zn (%) 0.0601

Fe (%) 0. 0001

2

§ _ AS, Sn, Sb {'70) 0. OOOZ

B 0

" Ca (%)- » .. -0.0002

x4

& . Co, Ni (%) 0. 6046

Assay (% Pb by difference)99. 92 :

Basis of Specifi.car.i(;n: Suppliers typical analyziz of product (5:°25/756)

ADA 001067
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B MowsawTo CrEmicaLl COMPANT

PRODUCT CODE

10950 Issued SOP‘. ]:l. 1957

SPECIFICATION

CARBIDE & CARBON

ORGANIC CHEMICALS DIVIBON
ANNISTON, ALABAMA PLANT SEHOD TDENTITY . |
O RAW MATERIAL TN STANDARDS DEPT,
A rinton, Ala. Plant

VATERIN 1SOPROPANOL, 99%

CHEM CAL FORMUL A

W. B ap ,,

Ot WY,

SUPERSEOES SPECS, OF

SAMPLE FOR ANALYSIS =
1 x 16 oz, Rarrow mouth hotile ' L

UNCLASSTFIED SPECIFICATIONS
General &eggi

Specific Gravirty (20/2o°c)
Distillation (760 m.m.)

Isopropanol (%)
Acidity (%)

(as Acid ne.)
pilution Test
Water (%)
Nom-volatile (g/l00 ml)
¢alor (APHA)
odor
Suspended matter
Flash point (°F)

Specificatisug

0.7862 ~ 3.7874 .
shall be entirely distilled within
1°¢c yange vhich shall include
82.37¢C

99,5 min.

6.002 max. as acetic acid

0.019 max.

Clear

0.5 max.

°¢0°z ™A s

10 max.

Non-residual

§8bstantially free

Specification furnished by Supplicr may 18, 1956

ADA 001068
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Inxedugticn

nmyzusi.-m.unmxupupmmuuum
The precess ie essentially the some ay whes 1t wes first develeped. The caly
veristiea belug the use ef a cemverslea premster ead s bigher cpezating pressure.

Precess lmvestigatiea haos peinted sut meny of the varisbles which affest the
predustisn of Bighesyl end the by-product Semtewsn. Yer lsstames, it hze besa
determinsd that e balamee betwsea Biphemyl zad Seabewex preductien eeam be .
maistalnsd over & vide range of requiremests dea e the relsticachip betwesm
tha percest ceaversies aad the relative smsuat ef Biphenyl to Bemteam predused,
thet relsziomship belnmg:

@ 1,058 (®){Percent Comversiea) ® Perceat Ssmtoves (tcrplﬁyl)
in the exudas Biyaemyl

Fhe 1,038 is referred to ss the siges (3) fecter, This siges fecter remaims
relatively constsnt ever the wperating vasge of the precess, csaseguently,
it. vas pessible to develep the Biphenyl epecatiens chart which shews the
zelatienship betwesn Biphemyl preductics, Sambtewar preduotica, the pereeat
ecaaversiea, &ad the Bemseas feed rate,

@ Szether lmpectent develepment im the mamufacture of Biphenyl wes estsblishasmt

. of the velatiem between the purcest cenversiem and the sejeuvrn time st &iffereat
epexating tempexatures, This relstiea brought ebeut am evaluatien of sptimm
ssjeurn tims which resulted is a lerger ceuverter pot, cemmocaly knswa as the
sojeurn pot, (mew buleg demsastrated) amd e kigher epereting presware, Beth
have permitted lmcrussed fued rates and lewer eperating tempereturas fer & gives
ceawexsfoa xate,

The actesl relatien betwesa teaperetsre, coaverciem snd eojouwrn tims bss met

‘bosea detecmined.vhon & comversion promates {6 wsed, The sojours time, tem~
pezatare, petesat ceaversien chaxt {6 pxesented to pleterally slhow ths gemeral

relaticn of thess festezs,

Te ewamtzize - thres factes affest the mmoent of Benngme that 10 oswperced -
pes pass thremgh 'the wait, they sxe; (1) tespevetwre, (2) sojourn time sed,
(.‘i)ﬁcmdum ‘The reletive casvat of Bighesyl predastien to

Sapbduak predustlien chu ba chinged by chemging the peresnt cowwersiem, That
1e--at high ceaversica ratea weve pouade of fantwwax ere preduced per pound
of Biphesyl tham at sems lewsr cemvexsiem rate. The cesversiea rate nen-
trelled by cheagieg the Cemperature withia the pots,

WATER_PCB-SD0000046386



Yresh Beamwel uu!dodcnumulyuthfndtnkftuthlml oun;-
:nk. Lesprepyl Aleshel t- added to ¢f B-nl g
lu-ny

o.zn 10 add.l te the hnt s it is pupod ﬁn-;h uuuae esntrel valves
te the isdividuel umite. 7ZThe feud thea passes threagh & osil in the bottem
of the eolumn where the liquid is prekested,and to a coil im the flee gas
ezhiast stack, 'whece the liquid Bensol {8 vapecized, ‘The Bemzel vepez i
mdwuzmlmummn&nu«ummmu
is heated to the pyrelyesle resctiea tesperature. After leaving the esaverter,
the Bemzol and ceaversiea preduets page threugh & lesd trap fer removisg
estzained lead and thea eater the bettem of the fractiematisg colum. The'
temperature in the ceuverter pet {e wsmally ceatrelled betwesa 730 = 810%¢,
The tempersturé needed for the desired cemversien chamges es the pets begia to
plug vith csxbem dup to the higher pressures end resulting lesger sojoura time
in the pote.

Bvery 30 to 90 days the carbem is physically clesmed frem the distributer and
veper 1imes. (See attsched tsble fer feed rates, reflex, temperatures,)

The super=heat im the vapers frem the comverter 1s utilised ir ¢ fractiemating
column te effect a partial separatiea ef the Bemssl frem the ceavereien preducts.
The columm tep 15 maiwtaimed at & temperature of 100°C (at higher temperatires
-seme Biphenyl begins te cems over) by refluxisg the ceadeased Bemmel vepers
back te the top plate, The usite are useslly eperated with a 60702 reflez,
with 90% belng set ap & maximum, If 0% reflux dees met csel the vapers,
leaving the tep plate of the celuma below 1009C, thea it {e mscessary te reduce
the feed, The comversies preduct amd seme Bemmel 12 ceedensed im the columa
end allowed te ovaxflew frem a cerbem trep em the bettem of ths columa te a
crude Bipheayl eateh tenk for sterage prier te batch distillatien, The ever~
bead vapers from the colum exe cesled by a cemdemser sad the ligeld Beasal
.draiusd te & retsweir for splittimg the flew imte refluz amnd recycls Bemmel,
The recycle Beasol {lews te the Baeasel fsed temk by gravity.

The by=prodect Bydreges, esturated with Bessel veper flews froem ths ceadenger
and rotmreir, 18 cellected {m a comssa header at & pressere of eppreximetely
3 pulg snd passes through & suries of coelers vhere ssse of the Bemsel
cosdensed. mulnalrmbyn’nttvbukumtul
cosleve the saturated Rydcegen gas is pessed to & oellesting
eere of the Baatel condenned oot and drains teo thlcnul
pomp task is located {n the cespresser reem, end peciedi

* pumped te the Bemsel feed -tamk,

The Eydregen from the eollecting tazk is compressed by thres 2-stage
presssrs, Ia parallel, to bobtweea 230-350 peig,

Beazol 1s eellected im pressure receiwems after each pteage. The
puziodically blewnm by the Rydregen presmma ovexr inte the pump tank fer
Tetusn to the Bemsel fied tamk, The Rydregea 15 used iu the memfecture ef
HB-40, EB=-20 or veasted te the atmosphers.

ADA 001070
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ead 5) the flow of msteriel 10 essemtially
eEsept the veperived Bemsel fead
es through the shall side of a heat emsheager in
preheaters. The ceavessiea preducts ead Bemsol frem the
epuvercer pot are passed chreugh the tubes ef the heat ezchesger, esmater-
curreat te the Beaszel Ffeed, thus trausfezring semsible heat frem the cem-
verter gases te preasat the fesd, The cssversiea preducte aad vepess fres
d:cmtam&-p&unuumlmuuﬁimﬁ&&aoﬁcmm

mmnwmmmmumwayymeyuumumz
cstch tamks, The pipinmg te the teaks Lo steam jasketed te preveamt the erwuds
Biphenyl, which L8 appreximately 757 Bipdenyl, UZTMI gad 10% Beamel,
from freesing and has & liquid tzep £o prevent vepsrs frem eatering the ecaveh
tanke frus the cslmm, The tesks are vemted inte the Eydroges gas header te
equalize the peessmze zad preveak lese of Beasel, thcmdcliphmlhm
directly to eme of the twe batch Biphemyl stille.

The twe batch stille each cemsiet of a horizscatal, cylildriul tesk sormewntsd
by & fpactiensting celwusm,a submerged pusp end & gas fired ceil heater., The
stille ere epexzated st atmespheric pressure. The pu=p clrcmlstes the still
charge frem the task, through the ocsdl hester and back te the tazk, The rate
of distillatien of the erude Bipheayl ie ceatrolled by the cesbustien rate of
patural gas im the ges fired heater, which is cemtrolled by aa adjusteble
autematic taparsture recorder and costreller te heat the cruds Biphewyl
sufficliemtly o glve & tempexature riee of 15-25°C betwesm the islet and eutlet
of the ceoil.
The vapare frem the still are separsted im & 20 plate fracticmating coluam, The
first cot from the column ie Beasesa, This cut ie tzkem at & top plate vaper
tesparaturs of 809C ead at a reflux rate of 207 returs and 60% ferwerd flew.
The Reneame fiows by gravity to a sequent © deg threugh
the Biphesmyl uaits, The maxt fresties, diseill ashove B0°C, im takea watil,
the freszing poist of the distillete xeaches 68,6%C, Thais cut 1o salled tha
head cut &ad csasists of a miuters of Bemsel and Bipbesyl. It 15 made with
502 ef the material beimg returmed te the colum as refluz, The Bipbesyl cut
1o tekem after the fressing peint of the distillate reaches 68.6%C amd ie
centimued watil the pot teaperature reaches 350°C. This cut is made with a
20% reflux, The tail eut, at 15% reflux follews the Bighesyl oet cud io
contissad watil the dfetillate on the top plate resches a temperateze of 300°C,
this eut consiots of a misture of Biphenyl and Terphenyls, Oceasiemally it
is ascessary te make 3 cut ef materiel bedliwmg between Bemmsl zed Bipheayl
wvhich accumulatss is the systes. Thde matexriel, wsuvally sbest 20 to 30 gellems,
is eollected in & drum and diecsxded.

Water 18 circmlated threugh the comdemsar at the tep of the fractiemating

celumn duxing the distfllatiom and 48 cut back et the end of a detillatien
im erder te kesp the comdemser frem fressimg.
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he Suatsvaz C, remsining ia the otill ap residus conelseing esesatiell

ef Oztho, Mete, esd Para Texpbesyls and esctain
lsmduthtamcm&eukul&n

Bamtowex € seorage task, or imte drums for stefage.

. Biphemyl is stoved for imtermal use o flaked fox sale. The tespex
; o!m-mmmk-hdlucmﬂ”%ummmﬂnm
N discoleratica.

3

A comventioasl water evcled drum ficker is wused fox flekimg Bipbeasgl. Ho
temperature coatrole ex¢ mecesssry. The fleked Biphesyl .is peckaged in ,
mbmo:tuurdt—. ’ o

Chargs
Pig. 1 = Shews the theoretical Bemsol prectice at vaticus pescent goasvesalcas,
"3@ Pig, 2 - Fhows the mouthly Biphsayl exd Bantowex productica rates &t varieas

porceat coaversions betwesa 2,000 ead 3,600 gallems per hest of
Beagena feed,

:-mmmumcwnwmmo!m;
varicus perceat comversieas.

4 = mmmozmm"c"mmmmuumtu
verices pereeat eoaversleas,

5 » $hows the pexcemt oomversicm that cem be expected st diffwent
reaction temperatures and varicus sojoura times.

6 = Shows wouthly Bipheayl producticm at vericus pegcesl essversieus
between 2,000 end 3,600 gallems per houz of Beusens feed,

. 7 = Bhews the oruversicm belmg ¢htaimed em the umits es indicuted by
. the epecific gravity of the condsased vepera pessing ¢o tha esluma,

Hi
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It bes been established that a higher comvezsica cen be ocbteimed at a givea
temperature with all fresh Bensems feed thsm with all resycled Besmzase feed,

' The fresh Benzene has beem postuleted to comtaim e comversiom promoter vhich
18 uveed up s» the Bemgese {& passed through the units, uemuns for the
lower comvereiom vith recycled Beaseme,

To elimimats the fluctuating comversiom a level coutrol hes besm provided la
the feed tasks to conmtinucuely add fresh Bemseme to the recycls im the feed
tanks.

Converslon Promoter

"The sctual mechamiem by which Leopropyl Alcohol promotes cesversioam is poc
kaown. It is believed to smensitize the Benzene t¢ the formstiom of Biphemyl

and Terphesyl by {ncressing the rate of free phenyl redieal format{on.

Iesopropyl Alschol 1a oaly ome of a mumber of produc:s which semsitise the
Benseme. Isopropyl Alcohol wae chosem beceuse of ecomomics, Other semsitizere
are listed in Research Report No. 117-88l by Huff ead Comover, dated October
5, 1935. - ' ) . -

Lead Levels

The lead is adjusted to a 25" cutage im the No. 1 Prehester, & 3)" -outage im
the Ro. 2 Preheater, amd a 35" cutage im the coaverter whemever these pots

are opsmed for imspaction, cleaning or repairs. These cutages have beea fouwd
to be optimm with respsc: S lead carryover and beatimg of the Beaseme feed,

Lead Divss

Occesionally lead drose will conteminate the lead and ralse the meliing
témperature, When this comtemimatios occurs the lesd im the top of the pot
ie dipped out and fresh lead edded.

!-_t_ea.s_m,_m

. \utu is cn!ud km tl\t Busiese isd teake a\mt ncty two honr .
thig water is perwitced to enter the unmite, 1t will ceuse o sudden surge im
pressura and rupture the pot flamge gaekets.

Exceseive Temperatures

Higher them mormal gemperature scastimes results from a thesmccouple failure,
Whea this condition £8 eacoustered cesbonm 18 formed, Thie carboas plugs the
distributor aad pipe lines,
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Safety

Bemzene, the major rew material hemdled im the Biphenyl Departmest, 1o a
flammable liquid smd 1ts vepore form explosivo mixtures with alr, It
presents & fire hemard umless proper care ies takem iam etorage amd handlimg.

It poosesses a nigh degree of toxieicy., Comtinued i{ebhalacion of low cea-
centrotions may cause serious, aevea fatal blood chenges. The liguid, after
prolorged comtact, may cause defatting of the skim rasultiag ia dermatitis
or secondary infection,

Benzeme cez be haadled, shipped, amd stored eafely, provided the pexscamel
handling the product recogaise the hagarde aed are thoreughly familfer with
the mecessary praceutiocuns.
Some of the primeiple praautioas are:

'(l) Keep asway from sparks or-open flems,

(2) Provide adeguate ventilation,

(3) Ground all comtalmere smd equipment before discharge to reduce
danger from statis elestricity.

(4) Avoid {ahslatiom of Besuane vnpot.

{5) Avoid -lu.n canu:" wizh lmno.

Rydrogen fe a highly {aflammable ges which forms explesive miztures with
alx, Im areae vhere Hydrogem is handled er stered, every affext eheuld be
msde to pravent spsrke or iiree of any kimd.

Biphenyl amd Sentowex (Terphemyl) - Beth Biphesyl amd Semtevsx heve & vesy
low erxder of toxicity, These products are not to be takem {mtersally er
emaintained in centect with the ekim, eyes or ether bedy parte.

- - Biphenyl has @ flach und fire peiat of 106°C and 124%C reépéctively,
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SECTION 6

PROCESS CORTROL PROCEDURE

Semples are token frem Bemzol tamk ears bafere the cars are umleaded for
& freezing point deterwinatien, Freezieg point ¢s the Baunzel must be
5,3%C winimus,

Semples of the gas leavirg the Bipheayl comnvercers are taken duaily anmd

the conversion rate detexmimed by specifie gravity. The perceat ceaversieam
is regulated to preoduce the required amounts of heth Biphenyl aad Samtessx,
(See Chart Fig. 7)

The percent corversion is regulated by chenging the comverter pot tempersture.
-The comverter pot is ususlly operated et s temperature of epprosimstely 780%¢
to give a comversiom of 15-17%, The temperature required te» get this come
verslon changes as the pots begin te plug with ecarbom, causing iscressed
sojourn time due to the {ncreased pressurz. Ho. 1 and Ho. 2 preheaters are
upually operated st approximately 4909C amd 670°C respactively,

When the pressure em Ko, 1 preheater pot reachas 100 1be. the wmnik is shut
down and cleaned eut. At thig polnt the pressure on Bo. 2 prehester will be
approximately BO lbs. and oa the comvexter epproximately 60 1lbs, = | -

The units are usually opersted with a 60-70% reflux, with 50% belng set as
8 maximm, The reflux cools the vapors leaving the top place balew 100°C,
1f 907 reflux does mot ool the top plate vepors belew 100°C, then it ie
necessary to cut tha feed.

Biphenyl freesing polamts are usad 28 g econtrol point for the Biphemyl dig-
tillatison cur. The freesing point is to be 68.6°C wimimum before this cut

is takea.

ry}!.cql batch data shests ars steschad.
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M E : 0

| CannisTon, Aiasama e Biphenyl Oper
: Q . FOR 24 HOURS BEGINNING 7:00 A. M. 8-13 ; 1952
OPERATOR___ Bellulls No.1sl
PEED FLOW TEMPERATURE, DEGREES CENT. PRESSURE POUNDS . -
o TME RATE BO%. Il corumn | sump | convm [ne.apm. o ipmfl une | e | mo 3 | wo. 2 TR
G. P. R, SET-G : LIkg LEAD LEAD LEAD PREN, PREN, (cowv | meer &LA
6 | ;8 15 i Y8 |08 | %43 [eed (405 | 164 |vs | 67 | sv lax|zrles | ¢
o 78 00 | 743 | 680 493
10 80 173 | 740 | 678 [493 || 165 | 9% | 65.| 55 |4plgslm |1
" 80 183 | 742 | 678 |48
12 B2 | 178 | 743 | 680 |498 || 164 |98 | 68 | 59 |44 2872 |1

) v 84 188 | 743 | 678 |497 )
|l © ' 8 | 182 | 746 |680 (500 || 162 (96 | 66 | 57 |4z lze |73 | 7'
= 3 . \
“ REMARKS: Benzol tunback temp., $278, §3-80, $4=64, 545, #5-49, $7-48, §9-72, §10=44, $12-74,
. No.2s
. OPERATOR__IFwitt ° 2_:
. @ allo1s |8s-15] 90 205 | 740 | 675 |492 164 | 96 66 58 |42 |25 |74 | 7.
s | g8 | 182 |7%0 |675 |495 1
- ] 88 196 | 740 | 912|483 164 | 95 66 56 |AR %3 flva | ¢
: . 80 (198 | 732 | 662 [4c8 A
s 78190 |70 660 (468 || 164 |96 | 66 | 58 |42 (25178 |6
1 ® Buwy '
. 10 75 189 | 735 | 668 |475 165 |92 | 68 42 26
31
REMARKS:

. ., L - » e
LRy CE i e bR IR Y AR A R T
:

=

B A
+. OPERATOR.:.Hesten

12l 215 | 8s-15 75 190 | 738 | 665 |[470 165 |94 | 68 57 (4228 {70 | 6

]

2 77 198 | 738 | 662 [468 165 | 95 68 57 |42 |25 || 70 | 66

s 77 193 738 660 468

4 78 185 | 740 | 668 |475 165 | 95 68 57 |62 {26 [[70 | 86
© s 78 182 | 740 | 668 [475

6 77 | 186 | 740 | 668 |478 165 | 95 68 S8 163 |26 |70 | 68

7 ' ! : '

REMARKS:
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yl wperating Record

— 1937

No. 1 SHIFT
S g _.CHl g _?PE TO S ,_u-——'-._ -
. HYDROGEN COOLER TEMPERATURES DEG, C. BUMP. TANKS HYDR'H
sosg| He IN Hz OUT WATER WATER _OUT - M _ ’lA'!.‘<
veex il 3.2 | 3.4 3 2 s ' a n ] 2 3 4 CONVERSION SAMPLE

27 1168 166 | 34 | 43| 17| 3226 |30 |30 30 | 30| 810" | 1'3" | o=

ME I 2:00 .

25|71 | 70 | 38 | A6 | 22| 35128 32 |32 | 32 | 32 khg.3 1'6"1 o= CONVR. ThMP. 743
NO. 2 PH. TEMP, 680
BP. GRAVITY ”2

53 72 71 40 4‘6 28 36 g M 34 “ 34 l .0" 2'4" “ AY THEMP.. € 31
w (73 |71 | 40 | 45 | 26| 36|30 (34 |34 134 | 34)1%0" 290V || o -~ 3
: i PLUE OA8 | o
| 1
4 $12=74, §13-68 Water press. 60 1bs, |

No. 2 SHIFT B
CHIEF OPERATOR_Hg@ullicp .

s7a |72 |41 [ar | 26 3720 36 |38 |36 |4y [s6 [ o
L T = g
r

TIME N

wzz | 72| 38] 46| 26] 36/ 29 |34 |35 |35 | M[wy |42 | = conym, vour, _

noar.u.-rnu-,:.

lUl

nrmvrnf
78 | 68| 35| 46) 21] 32|26 [30 | 30 | 30 | 30} 1.0 Ry ~® AT THMP,. €.
CONVERBION

“

sifza {67] 36] 43, 20| 21/25 |31 |30 |29 20(1.8 | my | &
i ] I FLUE GAS
MO BSHIET e St e %_?
= N "v«"ﬁ- EHiEr OPERATOR “Adsdek-Ui: = =
570 |68 | 34 | 46] 18] 52|24 {50 |28 |28 | 28]20 |13 | = , :
FiME
. - CONV'R. YRMP. .
i |70 |66 | 32 |44} 18| 0]26 |20 |0 |28 | 28025 |13 | = il o -
X 8P, ORAVITY [ :
5170 | 66 | 34 | 44| 20| 32|26 |30 |30 | 28 | 28) 35 13 3 AY TEMP., C, 32
— coNVE 140 j
; 70 - .
5 |70 | 68| 34 | 44| 20| 32126 |30 |30 |2 29‘4 13 | & rons I !

Baiced coov. 20750
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MCC2-A—5M-3-54

BIPHENYL DISTILLATION RECORD

Distillation No 169 $=1 ,
‘ Operator Started _ Cololl Shife &
Still No 1 Operator Finish ol
Started Charging Still at_ 3130 P}

Charge:

H&T Tank; inches befare___34
No. 1 8. T. inches before____ 51

No, 3 S, T. inches before.

inches after___ @ (Callons Charged__ 408

No. 2 S. T. inches before

L
Gallons (:hll‘gﬂd_——w._——-—-——

Gallons Charged

Gallons Charged

No. 4 S, T. inches before.

Benzol Still inches before.

Flow Box Settings:

Gallons Tharged

Gallons Charged

Circulating aL_éi.”_’vA__; Fire on at_ 63385 P.H."

Total Gullons Charged

On___}__zt___z&_‘nk_“____

High Boiler:

Gross Weight
Het

e Weight

1. On 20 at SIQ E,& — 5,
2 On_5 6385 Pl 6. at_
. 3. On 10 11:20 ’.* 7. at
4 On__ 4% 1:00 &AM, 8. at
Benzol: Ran 2 506
Heads: Started over at Hnﬁhgd!cumx___
- Rt
Tails: Started over at___ 2i65 AM.  Finished at_ 10 AN
Ran. 1,187
Biphenyl: Total in Distillation "ork6. 796  lhs.

Jbs, No. of Drums
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HATZRIALY

DIRECY CONVERSION COBT

INDIRTCT

PRODUCY - e ==

MONSANTO CHEMICAL COMPAIRY
) !

PLANT

errecTive oave July 1, 1957

PRODUCTION COST STANDARDS
o~

% caractry— 2,100,000 lbe,  inventony sranoare_2,100.000 1bs.

YIELD ON-
YIELD ON - . % COST UNIT——— 100 1bs. wventory cosv____87.211
ayapypy Pored vEs ;
WEORY MR uhit WD, 64 eag oY EAFY
10950 Isopraopyl Alcohol £50 106332 040
| 14700 Benzol 1331770 05250 21023
38400 lead 200 18100 036
RAW BHATERIAL WAREMDUBING & MANDLING .
OGROSS TOTAL MATERIALS 71099
CREDITS
. 83°°] Hydrogen 510 110000
62y ) Santovax C 6§79 05320, 412
TOTAL CARDITS 1.{523
51576

NET TOTYAL MATERRIALY

MONTHLY PRODUCTION BRACKETS

1,050,000 lbs. 1,575,000 1bs. ~,100,000 1bs.
UNIT COBT AMBUNT UNIT COBY AMOUNT UNIT CO8T ANOUNT waT cost AROUNT
HATERIALS 5{576] 58548 | 5|s76] s7g22 § 5[576] 117096
STEAM 068 7114 068 1071 1 O8R 1428
ELECTRICITY Q49 515 049 172 1029
COMNPRESEID AR
WATER-PURCHASED 011 116 011 173 [k 231
WATER: FLANT 083 873 083 13 07 m__lﬁ3
FUNL.OAS, COAL, OIL 328 3439 328 5158 328 6878
RTFRIGTRATION & JCK
LABOR 225 2365 263 4183 199 4188
suraRvIBION 058 610 039 _610 029 610
8. 8. TAX & COMP, IND, PENS. 031 327 033 527 025 527
REFAIRG+KOUIPHENT 429 4500 406 8400 381 8000 »
REPAIRS. BUILDING 004 [V 003 &b loo2 4k .
surrLits 034 360 033 520 mal -7 720 &
LABORATORY 007 72 007 Jos ooyl 344 3
CLOTHING B LAUNDRY 001 10 001 15 001 20
Tech. Service 041 430 027 430 020 430
TOTAL DIRZET CONY, 11369 14374 353 21314 1{232 259R7
| oxracciation 178] 1869 11e 18R9 QR9 1863
PACTORY INDINEET EXPENSE 618{ 6488 412 6488 309 6488
TOYAL INDIRECT CONV, 796: 8357 531 8357 398 _8357
YOTAL FROBUCYION COSTY 71741 B1279 71460 117493 71211 151440
OPELRATING PERIOD 30 oavs 3 s 30 pave 3 warre 30 ®mavs 3 wwiere DAYS swree
{ Croow “ouRs 1 §53.0 o 1680.2 @ 1680.2 @ @
!1 MuAM _ w e 1350 1575 2100
memeen e ey 420 630 840
¢ CHRPACXION, v  <r 3 _13:25 19687 26250
AR 126 189 252
warEnrN e 4673 7009 —— 9345
Lo n{y gueod] 164 _ 208 288
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SECTICR I

FINISHED GOODS SPECIFICATIONS

The following page is a2 specification sheet for finished goods.
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Issved July 8, 3957

8oL 6B eBbd
|_1518-000-11-99

CRBANG CHIlSICAL S DIVITDN

Moweauio Cigmical, CORpaAYY

FINISHED PRODUCT

SPECIFICATION
PeoslCY =)

BAOIPLE POR AMALY®D
Piant cen molten

[ WXy
nin

Colorless to pale yellow
erystallized solid e» dakes

A

68.7 min,

NOTE: (1) Distillation roust includs 285°C within the range.

tCelor (Gardner 1953)

Distillatism Raange (1)
{eC, Corrected
ist drop = dry}

Using Floureseant IAghtsd Comparxator, Cat. ¥Mo. 430

#Gardner 1953 Ligeld Coler Standasds

Cat, Wo. 440-605V

g Gardosr-Hellige Cempazator,

oruain

Gardner Laboratery, Inc.
Betheeda 14, Mazyland
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