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ﬁ\ tlatribaticai JAYSTY REVIEW COMBOITIIR
Voanieal x.u.nem;m Cearuy = 3, L, (B)

;.\;&1:3 3 S/ Safety Comittes 8/14/64
a, ?f‘ﬁM - G. OQ :

.r. R, Elads -

3, 9, Haedy

B, 2, Eavessta

2, 8, viutwna

=3 yiie (%)

Yleat Btundards (Rmtras)

17 Bep 57

prve® 1 Test Acetces as Promoter in Jipbenyl Tubular Uait,

GRICTINE: This sssadscat provides fer u cix meath teat of the wae of
Asptons 8BS a prumeter in (ks Biphesmyl Tubuler Uall pressss,
ERIERIE PRAGTICR
Laopecpanyl i prasedtly used ss tha promotsr. to help ceavert bemsase te Biphseyl,

Asetoos wyald de substitulsd For Lsoprupanol, Initlal test weuld be with drmm
lot. quamsitiss ewiay & olabistissl.y donigssd tsst te c@pere prometing shwrastse-
istics ol Asetese varpme Issprepamnl, ILoug tema tust will be ecarried cut whaa
shazt tegm tost ceafirms previces fimdings, .

JOELIFICATION:

of Q praw;::-u tried by D.-umah, Acetana {2 the beat with lagprepessl sesced
beat, Duoder tha axisting Jurncce conditleons lscpropansl pyrelyses ts {osm Aestees,
Husearoh dats isdlicates m 10T lusresse in cooversioa valmg uc:nn imotesd of

Lacpropanals
Cost diffaremtis) amounts to $5000 per year B,T. savinge 1f Aceteme is uvsed,

DSKR 048616
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et s dmundment €
Dipasayl Wanufecturing Process wle 2 Jul 6

(TR Tl
1, TSD Progross syort 3701298, Bo, 1, X Jua 64 - Amdlysis of Statistisally
designuiad test duta showa Isopropaaol ineressss ite effect ¢ eomversics
vith incresasing tesperatere, Pirulysis eof IPA forms Acetome at fermsace
comditions which 18 a batter promoter thsn IPA,

_{ Y;‘*rv:.zwuu.g‘ I :5.- o

£ dersat A

2. Beasens Fyrolsuia in @ Laborstory Tubular Resator - Repext ¥o, 2772,
S Apr 61, by 2, Bewsch, A, Z, Lispusa sad W, D, Robinsca,

Hime proustars tried vith Acetona best sud Isspropasel sesced beat,

/3. %ipbanyl, Tubular Process, dsport Fo, 2691, 23 May 30, by J, H, Bsundsrs
@‘ : aad R, J, Slocomba,

Acstoes {euud to be aifestive promoter,

4, Dipheayl from Beassns, Final Report 117-881, 5 Oet 35 by C. Conever
and A, B, Quff, )

0f 17 premoters txrisd, Atstoss best and Iscpropensl spacend best,

%o additionsl precsutions arg nsedsd for using Acetons ex the promoter,

Tha shert term érum teaiing will provide the preper greusding aecessorise to
apuure safe Lapdling of tha Acstons,

'; .m Existing epec om Acetons shows lesa than 0,002% Acetic Acild which shseuld not
.. &9 luccesse eorrosioa. Water costeat is about 0,2 which should et spprecisbly
incTease Asetis Aold formatica. Long tana test will ohack this,

AN Yy €

The wse of Aestoss should hive mo sffect on the quality of Bipkemyl-Samtovax
preduced, ' )

ZXIEXT 07 PEMORSTRATION!

Tha test peried ¥ill be six mouths,

s

o Rl
originated by: ﬁ”

V. R, Baupt =

DSW 048617
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Apallsion, slib.a

Date s 27 Jul G

« ‘
b Jast ¢ EXTLISICH 7 TLSTLW PEELOD
taferenss ¢ UREATIE ANZL40LI0 BO, D TO THE ‘ o

SLARDa) BAAGPACTLAIRY FROULNY FOR ;
BOYTET. (f.pt, 17, L57) lscuad .
&3 Jea 6‘ ' i

D B, damser - G, O, ;

4, L, dubbaxd - §o, 2ud : :

\n. . Busknall -~ Se. Ind
Cemtral Techamieal File ~ 8o, 2ud

LN
PR

4y,

1Y
: ‘Testing of Semi-Coucir sus Distillatiom of Cruds Biphenyl :}
& is incamplete. Sea Crude biphesyl Distillsticm Rapert :
o, 37012516 datad 1 Jul &6 for outlime ef the testing ~
& prograa, AR exiwagiea of the noreal six meaths scesptancs )
or rejection peried fur Tomtative imendmest D {s requesated,
Should you have amy objestice, please let it be known by 4
A 7 Amg 64 as this is che vud of thas six meath peried, Y
i
L
4
. lr:.;
R .
' i
Vig:k4
i~
i, ¥
E
, i

1y

o~ e
v i &

048619
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Disiributioce: ‘ BAYETY LEVIEW COMMITIEE

Technical, Infermation Center - Bt, L, (2) . A
Securlty File 8/ H,%,H, 2-he0h

D, B. Egemer - G, O, . .
J. R, Btlals 8/ _0,D,8, 57-84

R, C. Hoody . .
8/ C,H,R, 2=T7-64

3. 0, Seversce
R, C. Sprague

Tiast stsairas cememasy  GONFIDENTIAL

HOARANTO CHEMICAL COMPANY
AIDMISTON, ALABAMA
L ‘ RRTAIN IN
: , x
25 Jan G4 L s

IBTATIVE AMENRIENT D O o

Neus.
Ts

BIPGENYL, GTAXDAXD MANUFACTURING PROCESS
of

17 Sep 57

TESTING OF SEMI-COWTIMDOUS DISTILIATION OF CRUDE BIPHENYL.

This mmendseat csazels Tentative Amendment C aad provides for a
eix momth test of semi-coatinuows distillation of crude Biphemyl
to yleld spesciiicaticon grade Biphenyl and Bipbeayl "free”
Santowax C.

IRENT ¥RACTICK!
Cruda Biphemyl wes formerly purifisd by bateh distillation, Tembtative Amendwent C

allowed the testiag of continuous distillatiom, Continucus distillatlon did not yield
Blphumyl "frea” Bastowax C and, thavelove, a semi-comtinuous distillatice of Biphemyl

12 carried out at presesmt,

SUCCRITED CBANGE:

The asille will be fed cm the eizhth tray from the top of the coluwma cootinuously uatil
the still pot £ille, Thea & talle fraction will be removed lesving Biphemyl “fres"
Sentovex C to be transferted for fuxther pwrification,

JUSTIFJCATION:
Semi-continmous distillatiom incrsases production capecity apd ylelds a higher purity
Biphanyl tham that of batch distillaties,

SOURGE OF DAJA:

Ses T3D Progrese Report 370:26, o, 2, entitled "Continucus Distillaticn of Cruda
BEiphenyl™ for details on semi-continucus distillatienm.

DSW 048620

MWV 018263

WATER_PCB-SD0000044999



Teatative Amsedseat D
BM}. Hanufugturing Process

PRECAUTICNSs
Bo sdditfoas] precautions ure useded for peal-continuous distillalioca above Cist
of bateh distillativa,

.
.

Semi-costinuous distilled Bipbenyl hus & bighsr erystallising poist amd & lowsy
color (Cardmar secale), i

IXTENT CF DEXCHSTTATION:

* The Lest perlod will be aix wowths,

Originated by

A l. M‘

o S,
Department Swpervisor: VB, At < /J/b/?,

3, 0, Baverson - " Date

Production Bupervisor: » Mép)fa 3£é,£

R. 6. lo’ody/ Date
Plant Masager: R waell, - Z/3/¢4
Data

B 3. woClain

8/ H, L, Rubbard p/6/64
K, l.u lumd “ Date

Ny,
‘%,\‘
Resedrch Hamager!

Tochuigal Prodectics Msaagar: 8/ b, B, Hoemer 2/11/64
. D, b, Hoemex Date

Research Group Leader: §/ R, ¥, Bucknall -Tails
. Ry ¥, Buckmell Dete

DSH
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1

BONSANTO CHEMICAL CURPANY laterOffioe Covvasposdence

rem Locamon ) Apiiston, Alabama . BTy
oare Y+ March 18, 1963
suasger 1 Emcamuion of Teeclng vericd

rurgnence ¢ TERYATYVE L0 ABCORT RO, € TO TEL
STAIDARD XuWWACTUITHG PRAL(TE8 ¥OR BIPEENTL
(Scptaber 17, 1957) smuadeent C isswed 10/12/62

™ v, 2, BeClals

2. G, Moedy

J. €, Lariia

E, 0, Suavessen

3, F. 3clexley - G, 0.
. B, Guxsar - 6, 0, -
K., L, Buibard - So, 2ad

K. U. Robinson - 30, 2ad _ Rremae b

Cantral Techmical Fllo - 8o,

Delays ia installatiom and prodection requirements bave camsed a
Jelay im tha completiom of the Coatinuous Riphenyl Distillation
Study, Those teste mada to dats have beem highly successful, but
Lave beea hsmpersd by comtibusd mechsnical problems, An uxtemsion
of the normal six mouths accsptumce or rejection period for Tuntative
inendwent C {2 requasted, Should you have amy objection, please lLet
it be kaown by April 15th, This date 1s the and of this six month
pericd,

3
E

" LA

i

ek 1%

L . }(“L‘Z"

TN
g

DSW

048622
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N

DO rAY ¥

CONYIDENTIAL 3

ee:  J. R, HeClain o2

; - R, G, Hoody AR

" N REVIEW COMMITTIZ Y

5 SareTy J. €, larkia 3

' > igned b B, 0. Sevezrsoa A
fagtur cOpy Bigne ¥ V. R Dawt -!?,i_

nalaty Coamilces D, B. Howmar = G, O, i

. . . L. Hubbard - 3o, ad #

10/22/82 ‘&\H. D. Robinsem - 52, nd ke

Ceatral Techmizal Fila - e, 2ad ¥

J. |, BLL:.U.&) = G, 0,
HOBSANTO CHIMICAL COEPART
. AXAISTOM, ALABAMA
October 12, 1962

o .k’ , m :

/ TO TAE STANDARD MANTF P rR ‘::

" o i
BIPUEKTL 4.

_ September 17, 1957 ;
5 TITLE: TESTING OF CONTINUOUS DISTILLATION OF CRUDE BIPEZMYL. £
; - A B
. OBJICTIVE: This smandmant cuvers the tasting of continuous distillation :
: of crude Eiphenyl to yleld spacification grade Biphemyl and A ¢
Bipbenyl "free" Santowax C, kil

PRRJENT PRACTICE: : . -

Crude Biphenyl (s preseatly puriffied by mesns of a baetch distcillatiom, Four

fractions are reacved; benzeas, heads (bensans and Bipbanyl), Bipbenyl, tails .
(Biphany! and Terphanyls), asd Santovax C a8 resfdue, Tho heads aud tails 3 b
fractions are recycled from batch to batch, Ry

.'@ Eﬂ-

- The test will be carried out in the two existing distillatice colusmme. Ths
first cole=n will separate benzane 4s overheads and Biphemyl, Santowex © sa
Y bottoms, The second column will produce Biphenyl overhead and Santcesex C as
. bottoms, The spacilic grala of this test sre:

1. To prove the fsasibili:y of producing epecificatioun grade Biphanyl
va & coutinuous bagie,

. 2. To prove the fesaibility of prodecing Biphemyl ®free” (lass thss 1%)
Santowax C on a contlinuous basie,

Specific details of the test may bs found in & memorandum entitled “Operating
Instructions for Biphemyl Continuous Distiilation Teet®™, authored by V. R.

Haupt,

DSK 048623
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October 12, 1962
W

S

Sverson
b

L, Hubbsrd

i,

S/H, L, Hubbard

Master copy

Department Supervisor:

Research Croup Leader:

»
.

Production Suparintsndent:

ALS

_Aset, Dirsctor of Research:
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and Santumex C will be reworked to prevent comtzmination of related

produsts,

It is requssted that thi; amendaent be approved permitting this study

To Tos Stauziare Mfg, Process

‘\Tm:m:b.'c Anandaent No, C
Foz Biphanyl

AFE ROV

WATER_PCB-SD0000045003



COXTENTS

:
A
3
5

Rev Materi1sl Specifications

Process {n Datail

Commants on the Procass

Progess Coutrol Procedures

Stendard Cost Sheata

FPinished Goods 8pacifications

MWYV 018268

WATER_PCB-SD0000045004



g ] >

Er
1
¥,
S

. t'-é " .

i oid kS
{

o P ngiios e o
A ““' 5

.

¥

CE BRI R TR A K

\ %%'v 1 - : ;,‘;%.f,,{' - 7] 2 ?t R -
4 - -t

- < : .

' SYROPSLS OF FROCISS

Biphenyl Ls produced by the pyrolysie of Bemsema, The process used im tae
nemufacture of Jipkeayl 14 commomnly knows as the Lead Pot Frovess. Tha
equipmant cuansists of a vaporizer coil, three stainless steel lead Zilled

yos fired pots and two fractiocoating columma, all in sexles. JBemzol Ls
comtinuously vaporised in. the vapecimer coll aad heated to the pyrolyais
tamperatura 4s it is bubblaed through the moltea lead in the thres pots. Tha
usreacted Benszol and the resction products, Biphamyl, Terphemyl esd Eydroges,
pass through two orifics plates and into the stxipping colwmm. The super-
heat ian the ges drives the unrescted Bensol up the colusmn, with the Hydroges,
where Lt L3 condensed and returnmed to the feed tank, The Rydvogen, saturated
with Beusol, s cooled and compresssd to remove the remainder of the Banmsol,
This Benzol 12 recycled through the process with fresh Benzol., The undecflow,
flows by zravity to a crude Biphemyl storage rank, -

The units axo oparated between 10 and 30% comversion by regulating the coca-
verter temperature between 7507 sod 8109C, The higher temperaturss giving
the higher coaversiosa, ,

Tha pot pressurse rengs from 60 to 100 paig on the No, | Prebesater, to 30 to
70 psig om the comverter, Tha higher pressures ars encountered when the
units are nearly plugged.

The crude Biphenyl, wvhich {s approximstely 757 Biphenyl, 1L5% Terpheaxyl, and
107 Benxol is charged batch-wise Lo & fractional distillatiom unit aad the
Biphenyl {s distilled off. Heat for the distillation is provided by cir-
culating the charge through & coll in & gas fired furnsce. Your .distillatice
cuts are wade: (1) & Benxol cul, te recover che Benzol that was laft in the
underflow from the first colusm, (2) 2 heads cut vwhich is & mixture ef Bemsol
arl Biphesyl, (3) e Biphemyl cut and, (4) & tails cut vhich is a mizture of
Biphesyl and Terphenyl. '

The heads and tailes cut are recyclad to the next distillatiom charge. -

The still residue, Santowax C, counsists eseentially of Ortho, Meta, and Pars

Terphemyle end certain higher bolling compouads. 1t 1u pumped to storage
foc wse {n the Samtomaz R procaes,

DSW 048626
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SECTIOH C

BQUIPHENT

Al

There are 12 Biphenyl units of approximately equal :apacity. Each uaie
congiats of a plpe coll viroriser located in the flua gas exhaust stack,
three stainlese stesl pots partially filled with molten lead and suspended
in a firebrick setting for burning patural gas, and & frsetionating coluwa
vith & condenser and split flow box. The pots are 24" 0,D. x 72" long,
with a dished bottom,

The units are pumbered 2 through 13, thera having bean & No. | unit at one
time. ‘rba present number of units vere arected inm five installmsnta, Wos.
2 and ) having been erected at different times, Kos, & and 5 together, Kos,
6, 7, 8, 9 end 10 togethar, and ¥os. 11, 12 end 13 together, These groups
are all slightly different {n scma dcuilu _There ara, however, ounly two
fundamentally differemnt types of units, Nos, 4 and 5 differing from the
reat in that ona of the preheatar pots Lo replazed by a shell and tube heat
exchanger. Although the hest exchanger effe:ved a gas savings as predicted,
it proved iopractical due to erbon and tare fouling the tubes, end the idea

was abandoned on the subsequent units,

A larger convaerter pot (sejoutm put) has bsen lnatalled on No. 1l umit to
provide additional sejourn time. This additional tlme resulte in a lowér
temperaturs for a givenm conversion as zomparsd to the other units. The heat
{input to the unit rema{ns at & max{mm end this extra heat 1. utilized by
the addition of mors Benzol feed t: the unice,

The reduced pytoly»is Lemparstures made pospible by the lsrger pot rejult im:

1. A 10«15% prolucricen insreare,

2. Reduction {n gas consumption per pound of Bipheanyl produced,
3, Reductiom of pot fellures and maintenan:ze cost,

4, BReduced carbon forwsation, thus permitting better operating

effielancy of the unit,

5. Reduced lged carry over, has bewn observed on the unlt equipped’

with the sajourn pet,

“Drawings which describe the equipment used im th{s procens sre listed ia
Fhosphate Divielon Engineering Departmeat Report Wo, 117,

DSW 048628
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sy MONSANTO CHEMICAL COMPANY

QRGANIC CHEMICALS DIVISION

ANNISTON, ALABAMA PLANT
RAW MATERIAL
SPECIFICATION

PAQQUCT COCE

14700

METHOD IDENTITY

3UrPLIER

MATERIAL

BENZENE - NITRATION GRADE (ASTM D-835)

CHEMICAL fORMUL A

Issued Sept. 11, 1957

STANDARTS DEPT.
Anniston, Ala. Plant

W. B. Dunlap _

MOL, WY,
78,108

TSUFTAIYEC A frecs, L FaMPLE FOR aNALYAS

App. 1952 j 2 x 16 oz. NN Bottles

UNCLASSIFIED SPECLFICATIONS

GENERAL: TESTS ASTM METHODS
Appearance Clear ligquid with nog =~ cecee-

/ free water or guspended
; matter )

Acidity No free acid D-847
Acid wash test Rarrett 2 max D-848
color : _ APHA 25 max D=-853
crystallizing point 5.309C min. wet basie D-852

. 5.39%C min, dry basis

Distilling range: D-850

1002 over in 19¢ (Using Bumsen Burner)

Range to include 80.1%

Specific gravity:

60/609F 0.8820 to 0.8860

25/25% 0.8740 to 0,8780
Gopper corrosicm Negative D~849
sulphur compounds rree of HzS and 807 D=853
Total Sulfur 0.0207 Max. ' D=930

DSW 048630

MWV 018273

v

WATER_PCB-SD0000045009

W RS v
LA A el L B £y

RITTNDEICSVE. \-Sve s



- 2 s eal B ol my
s - S Sty irom e
Wl el . e e Rk A It LS S s

L v A{5575A7T0 CHEMICAL COMPANS
ORGANIC CHEMICALS DIVISION
ANNISTON 1 LANT

RAW MATERIAL

»EODUCT CODE

$hHUb

O T TY-T.Te b A7

SPECIFICATION .

SUPPLIER

National Lzad Cao,

MATERIAL

wLead

CHEM CAL FOAMULA

igavied Sept: ”.; 19;7

STANDARDS DEPT.
Anaiston, Ala., Plant

LUPERSEDES SPECS. 9F

JSAHPLE FOR ANALYIIS

N e

Suppliers typical analys .z

048631

MWV 018274
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MowsanTo CREXICAL COMPANT
ORGANIC CHEM!ICALS DIVISION

PRODUCT COOF

10950

Issued Sept, U, 1957

ANNISTON, ALABAMA PLANT METHOD IDENTITY .
RAW MATERIAL : STANDARDS DEFT,
SUPPLIER . meet ]a p;ant
SPECIFICATION CARBIDE & CARBON A miston, Ala.
YATEMAL 1 oOPROPANOL, 997 .
CHEMICAL YORMUL 1..\‘ . -
ﬂ‘/&? Z%j Eé !414 !
W, B. Dunlap ;'
. E
HOL, BT, 3

SUPERSEDES SHERS, 7T

l,l X

0z.

] SAMPLE FOR ANALYSIS

Y

N

XS AT

w nouth hatile

UNCLASS 11 sPECIFICATIONS

beneral Tests

PECLf?F Graviiy (70/90 c)
pistil¥ation (780 m.m.) -

ISOprUu:JUl {7
Acidity (/)

(as 4ol
Dllution Teszt
water (%)
Non-yolatile
coloz (APHA)
Odor
susnend=d mat-er
Flash pocint ( =)

(/100 ml)

Specifi:

Specificativag

0.7862 ~ 1.7874 =
Shall be eutizely distilled w1th1n e
1% ¢ which shall include '
82.3% -

99.5 mixn.

0.002 max. as acaenic acid -

0.019 max. .

Glear .

0.5 max.

0,002 max.

10 max.

Non~residual

sgbscantially Eree

7

‘rica Furnished by Supplicr may 18, 1956

DSW 048632

MWV 018275
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Iz woduaiten
Biphemyl hia Leea mamufsotared by tha lasd pet precsss simca 1323 at lmmistom,

The precess ls escontially the 2oma as whea it was fret developed. Tha emly
variatiem baing the use oi a cemverslen preaster sed & highsr eperating pressurs.

Precesd lavestlgstiva bus pelnted sui muny ef the varisbles vhich affect tha
preduction of Bipacayl and the by-predusi Semtewex., Yex Lnstsmcs, LI has beea
derarmined thaz & balamce belween Bipaexyl sad fantewsz preductiem cem be
malntzined over & wide range of raquirememts dde te the relatisasalp betwesn
the perceat cemversiea and the relative mmswat of Biphemyl te Santewaex predused.

- -xre -

(3

/‘ That relaciomship belng: :
/ : -y
@ 1,058 (x)(Parcent Cemver'siea) ® Parcemt Samtewax (Terpheayl) g

14 the eczxudu Bipneayl &

The 1,038 1s refesred to as the sigma () facter, This sigme factsx reaeing {‘

relatively cunstaat ever the wperatiag range of the precess, cemsequaatly, tL

it vas possible Eo deveisp the Riphenyl eparatiems caart which saews the ¥

ralaticauship betwesa Biphemyl preductien, Samtewax preductiea, tis perceat 5

: couvervlen, and {2y Bemaasis foed rale. n
@ Amethar imperteant develepewat in the usmufacture ef Biphenyl was astablishausmt E‘

vf the relatiem butwear the percest cwwversiem and the sejeurn tims at diffcreab '

sperating Remperatures. This relatiea breught sbeut ga evaluatics of eptimam g

sojearn time which resulted ie & larger cewverter pet, cemmaly kuesa as the

p2jeurn peot, (nee baing demsmstreted) end & higher eperatimg presszure, Beth f"

have permitted incressed fued ratee aud lswer opersting tamperatures Lfex a Jiven
cemver altm Tate.

3 % The actual relatien betwesm tomperdture, cemversiea and sejemrn cima has net
been deterwined.vhea a ceaversiva prometer 18 used., Tha ecajesma Cixa, tem~
perature, peroeat cemvaralew chart iz preseatsd te pletexally shaw ths guaaral
relatiea of these faotars,

Te svammexrise = threa facters uffect the ssswat of Bomsene that 19 csmverted
ver pass thrwagh the walr, they are: (1) teuwperatare, (2) sojeazn tims aad,
(3) the semvecaiss prumeter., The ralative soeumt of Riphesmyl predsstiea o
Santewsx preduetisa cas bp ciinged oy chamglng the percemt esmverslea. 7That
ipe=at Righ cesverslva ratea wsts peuveds of Bantesax exre preducsd per psumd
- ef Biphemyl thea at sema lewur comvexyiem rale. The cemversiea rate s cem~
trelled by chamging the temperature withie the pets,
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Frushi Bassel L& adled comtinuaily te the feed tank from the Bemsol sterage

 tamk, Lsepropyl Alcehol is saded tg the Bangel foed {3 meoymts varyiag
Mﬂ:mw. Bermslly

0.15% {8 adc.si to tha,Peasxel es it is pumped through autemstic ceatsel vulves
te the individusl ueiva, The feod thea passes threugh a cedl in the becttem
of the columz vhers the liquid i{s prunsated,and t» a ceil {n the flue gas
arhenst stack vhace the ligmid Bewsol 1s vaperized. The Beangel vaper is
bubbled through meiZem lead ia the twe prehester asd eemvertar pote whers it

i3 hestad te the pyrelysls resctiom beaperatura.

After leaving the cemverter,

the Bems:l and ceaversise products pass threugh & lesd trep fer remevinmg
eatrainad lead and them emcur the bettem of the fractismetiag colwmm, Tha
tenparsture ir the comvurter pet s uswally comtroelled batweem 750 - 3l0°C,

The tepurature mieded fer the desirsd cemversiea changes as tha pets degia te
plug with carbem dua te the higher prassures end resulting lenger pejeurs time

ia rhe pots.

Evaly 30 to 90 days tha carbem 1» physlcaily clessed frem the distributer and
vepor 1{res. (See attached table fer feed raites, reflwvx, tesperatures.)

The supar-hsat {m the vapors frea the cowverter is ut{lised in a fractiesasting
column te eifect g partisl separatice of tha Bemsol frem the cemversiem preducts.

The colvmm tep 18 maintained at 4 tesperature ef 100°C (at higher tesperatures
sces Biphenyl begias te coma over) by refluxing the condemved Bamamel vapers
back te thae top plate. The uaits are usually eperated with a 60=-70% reflux,
with 0L being ser as a2 maxizm. If 30X reflux dees met cool the vapers,
leaving the tep piata of the celumm balow 100°C, them it is mecessary te reduce
the fewd, The comversiem preduct and seme Beusel {8 comdensed im the colw=ma
and allowed e overflew from s carbem trap en the bettwm ef the celuwa te &
crude Blphemyl catch tank fer sterage prisr te bateh diast{llaties, The ever=
head veapers from the celuma ave ceeled by a ceademsar amd ths ligquid Bemzel
draised te a retaweir for splitting the {lew imte reflux asd recycle Bemsusl,
The recycle Bemsel flews te the Bamsel feed tamk by gravity.

The by=priduct Bydregen, saturated vith Beaszel veper flews from the comdenser
and Totuwelr, {5 cellected im a cwomom header at a pressure of appreximately
3 paly aad passes through 4 saries ef coolers vhera ssme of ths leasel ia
condanged, This Bemsol rums by gravity buck te the feed tank, ¥Frem the
coolars the saturated Bydrogem gas 1s paseed to a csllectimg task in which
more of the Bemsel condemses eub and drains te the Bemzel pusp task, This
pemp teauk {s lecated {n the cempressor resm, and periedically the Beamsel is

puzped te the Bemsel faed tank,

The Eydregen frem iha celloctiag tsask 1y compressed by three 2-stage couw-

pressecs, lu parallel, te belweam 250-350 prig,

The tystem izelwies an

interceeler sad aftarceeler for ceademsimg the Bemsel vapecs, Thie liquid
Beannel is cellected in pressuxra recaivecs after cach astage. The Bemsal i
periedicelly blewa by the Hydcegeam pressure over {nte tha pomp tamk fer

zature te the Bemzel fied tank, The kydregem {s used ir the mssufacture ef

MB=40, EB~20 ot vented to the atmospheras.
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In the savend type of umit (ies, 4 amd 5) the flew of material {s esssmtially
the seme an that descvibed above excapt thae vaperised Beusel feed emerging
from the vaporisar cell passes threagh the shell sida of a hest exchaater iz
liva of eme of the preheuatars., Thes comvarsioa preducts eud Bemsel frem the
couverier pot aru pasied rhrough the tubes eof the hsat exchemgar, csumtere
current te the Bamzel Jeed, thus treasfesting eemsible hast frea tha cen=
verter gives te preneat the Jeed, The cemversioa preducts aad vapscte Ifrem
the cemvarter pet thea pass esn £o & celums &g Lz the cise with the ether wmits,

The uadarflow from the celumms {s ¢cellected by gravity im twe creds ¥iphemyl
cateh tasks, The pipiag to the taeks L» stesm Jacketed ts preveat tha crude
Biphemyl, which {2 appreximately 757 Biphemyl, 15% Terpheayl zad 101 Bemsel,
frém freesing and kas a liquid trap te prevent vapsts frem emtering the catek
tanks fiwiw the celw=am. The tamks are veamted inte the Eydregem gas headar te
equalize the pressure and preveat loss of Beazel. The crude Biphenyl is pumped
directly to eme of the. tve batch Bipheayl stills,

The twe Latch stills each cessist of a horlscmtal, cylimdrical task surmsuatad
by a fractiomating coliuea, s submerged pump and & gam fired ceil hester. The
stills are eparated at atwespheric presmure, Tha pump circulates tha still
charge frem the tsak, through tke cell heater amd back te ths tamk, The rate
of af{stillatiem af the cruds Biphenyl is cemtrelled by the cembustiem Tata of
natural gas {m the zaa fired heater, wvhich 1s cemtrolled by ea adjustable
autematic temperatura recorder amd comtrellear to heat the crude Biphesyl
sufficiantly te give a temperature rise of 15-25°C batween tha inlet &ud ewtlet
of the coil, :

The vapurs Irem the still are separated in & 20 plate fracticmating coelumm. The
first cut from the columa (s Bauseme. Thisg cut ig takem at a top plate vapsT
tespaoraturs of 806C aud et ¢ reflux rate of 207 recturn and B0% fezward flow.
The Renmtems flows by gravity te a catbir CENE Yor subsequeat recyclimg threugh
tha Biphoayl uaits, The mext Irectiem, distilling above 80°C, 'ip takem uwat{l
the freazing poimt of the distillats reaches 68.6°C, This cut s called the
head cut snd cenpists of a mixture of Bumsol asd Biphemyl. It is mada with

50% of the materiasl belmg rsturned te the celusa as raflux, The Biphemyl cut
is takem after the fressing polat ef the distillate reschas £2,6°C aad 15
ceatisued until the pot tesperature reaches 3%06C, This cut 15 msde with a

203 refluz, The tail cut, at 15% raflux follewe the Biphemyl ecut ard {8 -
contismed umtll the distillate om the tep plata reachss e temperature ef 300°C.
This out censlsts of e mixture of Bipheryl sed Texphemyls. Occaslemally it

18 nosespary to make 1 cut ef materisl beilimg betweeam Bemzel snd Biphemyl
which sccumulates {8 the syrtem, This meterial, uwsoally abewt 20 te 30 gulleas,
{8 collected {n & drum and discarded.

Water 1s circmlated through the comdemser at the tep of the fractismatinag
celums durimg the dist{llatiom and 18 cut bsck at the end ef a distillatien

im srder te keep ths condenser frem freezing.
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The Smmtowex C, remainimg im the still as residue comalsting ssscatially
or Orthe, Meta, and Para Terpheayls snd eextaism higher boilinmg compounds,
is pumped to the Bantowax € catch tank and thea te the Semtewax still,

Samtowax C storage task, or imto drums for storags.

Bipheayl is stored for imtessal m oz ﬂa.bd for pale. The tesperstuse
of the stexage tank should n.ot exceed $07C 89 higher tumperstures will cause

discoloratica,

A comventicesl water cooled drum flaker 1a vwaed for flakdmg Biphemyl., ¥e
temperature comtrels are necessary. Iha flaked Biphemy]l 1s packaged im

papar bags or fibar drums.

Charge
Flge 1 -

Shewa the theorstical Bemsel practiee st variems peccemt ovmversisas.

Fig. 2 - Shows the monthly Bipheayl and Bamtowsx: productica rates st varisus
percemt comversions betweea 2,000 azmd 3,600 galleas pexr bsur of

Beanwma foed,

Showe the pounds of Hydrogea produced per pouad ef Bipheayl st
varicus pereent eomveraions,

Showe the pounds of Saatowsx "c" produced per pouad of ILMI at
various percemt ecmversieas.

Shows tha percemt comversf{ca that cam be expected at difecemt
Tesaction tempecatures and variocus sojourm times,

Shows meathly Biphemyl productiom at various perceat ccuversiess
“between 2,000 and 3,600 gzllons pex bour ef Beapema feed.

Shows the orwversiom being ebt&ived ca the umits as indicsted by
the speeific gravity of the comdsmsed vapers pansiag te the columm,
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TYPICAL BIPHENYL UNIT OPﬁﬁONS

8:00 &M 4~9-57

No. 1 pP.l4, No, 2 P,H, Conversicn

coseneck
o¢

gal./hr,

Temp.] Presg. |Temp.|Presz. Temp.| Pxress.

Coil Outlef
Pressure

% Conv, at
Midnight

Vaporizer
Feed Benz.

Fecd Rate
Press.
Cond, Hater

fc

(%)
oy
o
pre
(=]

542 | 78 660 | 70

Ln
™~
v
-
a8
.}
-
£
—

425 68 45

~N
w
"~
—
[=5)
.
o

00 6C

[aal
o~
v

~

cad 2374 Couverg¢lon 5y Inutrunent
pressufe 168 pdig
r Temp. 220C.- Water Pressufa 70 p

Out Watey Out. Hydrogen [In Roof
2ge 24 1 &(2
36 - 3 &4
24 E X Hot |Record{
1. * ProBably. ws
o ~ Hot

LET810 AMWN
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SECTION ¥ : R

COMMENTS O THE PROCESS

It has beem established that a higher cowversiom can be obtaimed st a givea
temperasture with a1l fresh Benzena feed tham with all resycled Bemsene faed.
The fresh Benzene hagz beem postulated to comtalm a comvereloa prosoter which
{2 used up as the Bemzeme 1s passed through the units, accounting for the
lower comvergion with recycled Bemseme.

To elimisate the fluctuating comversicn s leval comerol bas basm provided im
the fead tanks to continuously add fresh Bemazems to :he recycle im the fued

tanks,

‘Converglon Promoter

The actual mechamism by wvhich Isopropyl Aleshol promotes comversioa L8 mol
knoarn, ‘It is balleved to sensitize tha Benzene tc tha formatiocm of Bipheayl

/ and Terphsryl by increasing the rate of free phenyl radical format{om.
Isopropyl Aleohol is omly ome of & mumber of producis vhich pemsitize the

Benzera, Isopropyl Alcohol was chosem beczuse of economdcs. Other pemsitisers
sre lisced {n Research Report No. 117-8Bl by Buff and Cunover, dated October

5, 1935,

Lead Levels

The lesd 1o ad)usted co & 25" cucage in the No, 1| Prehestar, a 30" cutage la
the Ro. 2 Prebesater, aad a 15" ocutage Lr Ihe convarter vhemever these pots

are opened for Lmspaction, cleaning or repalirs, These outages have besa found
to be optimum with respect =. lead carryover end heating of tha Benxeme foed.

Lead Devse

Occaslonally lesd dross will icntaminate tho lead and rafss the melting
temperature, When this comtamination occurs the lead ia tha top of the pot
is dipped out amd fresh laad added. : ’

Vater in Benyera Feed

Vater i¢ drained from the Benseme feed tasks sbout every two bours, 1f
this veter ie permitted to emter the uefts, {& will canse 2 suddem surge {a
‘pressure aasd rupbure the pot flamge gaskata.

[ X1 'y 8

Higher tham mormel temperature scmstimes results from & thermccouple failure.
Vhen this coaditioa iz emcountered carboa {a formed. Thisz carbom plugs the

distributor ead pipe llnes,

W st e el
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Safety

¥ q Beagene, the major rev material handled Lm tha Bipbeayl Department, iz a
flammable 1iquid and {ts vapors form axplosivc miztures with air. It
presents g fire hasard unless proper care {8 takem Lm otorage and bandlinmg.

ceatratioms may cause serious, evem fatal blood changaes. The liquid, after
prolorged comtact, may cause defatting of the skirm resulting ie dermatitis

i It possesses a nigh degree of texicity, Comtimued inhalstiom of low coem-
{
13 or secondary iufection,

Benzend cam be handled, shipped, and stored safely, provided the persoumel
hardling the product recognize the hasards and are thoroughly familfar with
the meczepary precsuticms.

Soma of the principle pre-autiona are:

(1) YXeep avav frow sparks or open flame,

)
/' (2) "Provide adsquate vencllation.
' (3) Ground all contalmere amd squipment befors distharge to reduce
danger from static electricicy. 1
(4) Avoid {nhalatiom of Bamsene vapor. . _,..v';‘
¢ (5) Avoid skam conca.: wi:h Benzensa. :
Hydrogen {5 a highly {nflammssble gas which forms explesive mixtures with
air, Im areas vhare Hydrogsm 18 handled er sterad, every effert sheuld be
made te prevant sparks or iiras of any kied. '
Biphenyl amd Santowac {Terphemyl) - Both Bipheayl amd Santewax have & very
low order of utnxzicity., These preducts are net to be tekea latersally er
v maintained im comtact with the skim, eyes or other bedy parts,

Biphemyl has & flash and firs peimt of 106°C and 124°C respectively.

DSW 048646
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SECTION G
@ PROCESS CONTROL PROCEZDURE

Al
i

Samples are taken frem Bemzel tamk cars bafere the cars are unmleaded for
& freezing point determination, Freszimg point omn the Bamzel must be
5.3°C ednimum, :

Samples of tha gas leaving the Biphenyl convercers are takenm daily aad )
the conversiom rate deterwminad by specific gravity. The percant cemversism
is regulatgd te produce the required mascunts of borth Biphenyl and Samtowax.

(See Chact FPig. 7)

The percent comversion is regulated by changing the cemverter pet temperature.
The converter pot is usually operated at & temparature of approximately’ 780°C
e "to give a comversion of 15-17%, The temperature required te get this comn=
. verslon changaes as the pots begin to pluy with carbom, causing imcreassd
/ so journ time due to the {ncreased pressure. No. 1 amd No. 2 preheaters are
" uasually operated at approximately 490°C and 670°C respactively,

When the pressure on Ro. 1 pregheater pot rsaches 100 lbs, the unit is shut
down and cleaned ocut, At this point the pressure oa No, 2 preheater will b-
approximately 80 lbs, and on the comverter approximately 60 lbe.

‘ The unite are usually operated with a 60-702 raflux, with 50% baing set as
a maximum, The reflux cools the vapors leaving the top plata belew 100°C.
If 90% reflux doee not cool the top plate vapors below 100°C, them it is
necessary to cut the feed. :

Biphenyl freesing poimts are usad as a coatrol point for the iiph-yl di s~
tillation cut., The freexing point i{s te be 68,6°C mini{mum beforae this cut

ie taken.

Typlcal bat:h data sheats sre attached,

e S

s I
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FORM MCC JA7 . 3M . 6:%8

ANNISTON, ALABAMA, PLANT

MONSANTO CHEMICAL COMPANY

| Biphenyl Ope

FOR 24 HOURS BEGINNING 7:00 A. M. 8-13 1932
" ' No. 1 ¢
CPERATOR KeBiAs
E—r; FLow ’ TEMPERATURE. DEGREES CENT. ; PRESSURE POUNDS o
rmz; RATE BOX ’i coLuMN | suMP | convr lno.zr.n. ‘No.n.n.; LINE : FEED f NO. 1'5 NO. 2 ' fcoas:ii___m
la. ron )| serd |l LINE LEAD | LEAD L.%LI!_ | , PROM. | PREH, ;conv:uggf‘! !
_olms hsas yn | 18 | a3 | em (5 U 1sh |93 | &7 | 57 4327 lsa |
)T e (s Tew les |1
1o | B e 173 [ 720 | 678 [495 | 165 | 96 | 65 .1 55 ldo 95 iz |
ol e e T e Jes | 1T T
—12 | 82 178 |45 680 95 ! 188 | 96 | &3 | 53 l4g 33 72 |
t | &8 | 188 | 743 [ 678 [a97 | ! | ; L
2 | | 86 [182 |76 |emw 500 4 162 |96 | 6 | 57 ls2 26173 |
s | / ! 5 | ! :’ I R S .
REMARKS:, Demrol tumback temp, #2-78, #3-80, #4eb4, #5-45, #6409, £7-48, #9-72, ¢10-44, $12-74
I .
No.2S
OPERATOR__TZWEt e
215 Jese15) 90 | 205 | 740 [675 (492 i 164 |96 | 66 | 58 |42 25 [[74 |
s | | 1 es 182 [0 675 Javs | Y
o " s Tuee [7ae ie;z lemz U ues (o5 | 66 | 58 [az iz lyp |
7 | i [ s0 198 732 Jes2 las8 | 2 | | Pl
s | i 28 | 190 |73 |60 [4s8 ! 164 ;96 | 66 | 58 a2 |25 72 | ¢
" I I A R R S B A
o] | [ 75 |18 | 735 |ees 475 | 165 |92 | 68 | 58 a2 |25 72 | ¢
i | ] f | | | | |
REMARKS:
NO, 3 St
OPERATOR.___Perten _ _
2|25 J8s-15] 75 [ 190 | 738 | 665|470 | 165 |94 | 68 | 57 |4 x5 |m | &
] L ] L 4
I R 5’ 77 |18 | 738 | e62 :f,j | 165 !}95 ’] 68 | 57 la2 ;—22*51[70 : 6
s | [ 77 | 19a | 738 |se0 } |
i 78 185 | w0 | 668 [475 | 165 |95 | 68 | 57 (4 .28 M | &
5 | y 178 | 182 | 740 | 668 |ays | L ‘ P
o | i | 77 16 |7e0 less |ars Il 165 |95 | 68 | s8 4326 |7 | &
T I R

REMARKS:
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nyl Operating Record

3 1957 UNITNO.__9
No. 1 SHIFT
— _CHIEF OPERATOILv .
,L HYDROGEN COOLER TEMPERATURES DEG.C. ) ,, BUMP. TANKS y HYDR'N
H ! ] MEASURIMENT !'I COMPR, - -
,coosx H: IN i H: OUT ,WAT!.‘R] WATER OUT - ‘I SEAL
el el ) 02 b U4 o 2 L3 e : : CONVERSION SAMPLE
P27 )6 les 13 (431171 32026 |30 /30 30 | of3rom 13" 4§ ox
? ” ’ ! ! ] | , } [ J g ! ;f }ﬂkt LLth,_
dos 71 170 38 [ 46| 22 3528 |32 |32 |32 | s2lemgiaeest 176") & | cowvmomun | yas
g i | i i | | } } } l i I i NO. 2 PH. TEMP. 580
5 i i : : : 8P, GRAVITY 899
izaizzlotao lasl 2] 6o [38 a0 [38 [stinor Poan 2 | i e 3
S . . ? | | convenmen 16.3
a@*"u_,n 40 a5 i 26 36l30 i34 |34 38! safaror [an1om) e , =
\ ,| i i q i i T T T T L PLUE GAS i i |
1 | | 4 | ; i : - S
whbyy #1274, $13-68 Water press, 60 1bs,
! R
No.2 SHIFT
_ _ CHIEF OPERATOR_Hg¢Gullion
i25 74 {72 | 41 | 47| 26 ] 3730 |34 |34 |34 | My | 3.6 | o<
E [ j
- ‘l ; II ] ‘3, ], TIME f !
Won | 72] 38| 46| 26] 36| 29 las |25 | 34 | 4isey | 42 | & S
~:4— r ' ! , } i l { } NO. 2 P.H, TEMP. :
; 3 i : L ! sp. GrAVITY
125 72 |68 | 35| 44 21 32726 |30 |30 30| 30110 | ey | o« iArTzu;-..c.
i : i I' ’ [| fi! .; i | CONVERSION __T
25 |72 [ 67 ] 34| 43, 20| 21025 131 [ 3029 29(1.8 | my | &
I : ; i ‘ l ! il ” FLUE GAS '
NQISHIFT — . o
_— CHIEF OPERATOR__Adeock
25 770 '68 {34l as! 18] 3224 |30 |28 |28 ] 2826 | 1.3 | = B
| ! : g | ! TIRE 12:00
Tk " 7 o y i - CONV'R. TEMP. 738
E_l; 70 ' 66 ; 32 4&: i8 30 | 24 {29 29 |28 | 2829 1-3 o= NO. 2 P.H. TEMP, 665
: ! ¢ | 8P, GRAVITY 1 0888
] : i
26 170 {66 ] 3 | 44l 20] 32|26 |30 |30 | 28] 28035 [ 1-3 | = AT TEXP.. €. 32
! ! ! - . : ! CONYERBION
H [' i I ‘ i | 1 14"0
il | ! | | :
] ] i i . - - —
zs'_.’,m?sefaz,!aa,zogsz:zsrao |22 40 il: ®  roorens |
' i ! ! ! H i . | 1 1 -

Ralsed comnv., 20750
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MCC—~2-A—5M-3-54

L " BIPHENYL DISTILLATION RECORD
Distillation No 169 . Dite Started Sal 1044 -
N - Operator Started___- Celnls : shift 2
Still No * ____Operator Finish___ o9 ___shift %
Started Charging Still at 5:30 P.% ;
Charge:
- H&T Tank; i.nches befc)re.___..._g_.____jnches after. 0 Gallons Charged. 403 7
No, 1 S. T. inches befere 5L inchesafter____ Q9 Gallons Charged___3485 '
@ No. 2 S. T. inches before___________inches aiter____._;GaHom Charged ‘ _ -
No, 3 VS. , inches bcfore.._.____o_.._.__._iqc}yQS abter__ . _.____Gallons Charged : ~'

No. 4 S T.inches before______ inchesafter._____ __Gallons “harged

i)
ot
4 a.)

Benzol Still inches before inches after. Gallons Charged —_—
Total Gallonn Charped 3393

@ Circulating HLJ_L:"P__P&'._; Fire on at._ 6:35 P.}
Flow Box Settings: .
L On B o 5130 P, 5. On 3 at  7:45 ALK -
2. On_S _ at 6135 P,M, 6 On at : :
@ 3. On. 10 at 11:20 P.H, : 7. On at. . ;
4 on B o L0 AN 5. On at_ - i
' Benzol: Ran 2 " or 506 gal
Heads: Started over at 11:20 2.4, Finished at__3:0Q AsMa
Ran 247 : " or 234 Ibs. ..
Tails: . Started over at____ 7145 AM, Finished at_ 8130 &AM, .

Ran 12 “ or 1,157 1bs -
Biphenyl: Total in Distillation 76 " or 16,796 Ibs.
High Boiler: Gross Weight Jbs. No. of Drums
n.-: e
@ e Weight 6,000 Ibs. ) : : i

MWV 018293
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[MONSANTO CHEMICAL COMPANY PRODUCTION COST STANDARDS Anniston PLANT

. Biphemyl . wozrr. no.—20  BZ801  erezemiveoave_July 1, 1957 s

PR‘OD'JCY—--—-—-
:{,,c,_n on % capaciry 2,100,000 the invENTORY sTanoare 2, 100, 000 1bs, .
iviEto on . . e % cost umr—. 100 lba._ INVENTORY con__.ﬁl;lll__,... b
H oyapy - It RN H
i 7uunr ;(ll':m':fy ] 0: BAL 'My:“. . t
| 10950 Iscpropyl Aleohol | 1650 06737 040
{ 14700 Bezzol i 1331770 105250 71023
! 38400 Lead l 1200 18100 036
. M I i ! :
; -
H 1 !
i ! !
¥ ] :
i ] 1 ; T
£ | i e
~3 | e
! j -
| ; ’
R | 3 ‘.
': AAVW SATCARIAL WAREHWODUSING & HANDLING " E ..?. ‘.
' SROSE TOTAL MATERIALS 5 71099 ;
CXEDITS ;- ! . '
|_82°¢1/Hydrogen 510 110000 ] Jost LB
i 02y ) _Saptovar © 251670 109520 _Lihr2 :
§  ToTay cmroiTs 11523
§MET TOTAL UATERIALS 51576 5
i MONTHLY PRODUCTION BRACKETS e
& | 11,050,000 lbs. § 1,575,000 1bs. | 2,100,000 lbs. : ]
. :-, ) : UNIT COST AMOUNT § UMIT COST .I AMOUNT r UMIT COKT AHOUNT UNIT couT . AMOUNT
* LHATERIALS i 515761 58548 &  Sisiel  &7m22 i siszel 117096 f 5
[ sreax ; 068 714 ! 1068 1071 {1068 1498 ! ]
j Beermerry j 049 515 1 1049 772 0 icag 3029 !
l comrnessen Ar i i i i i !
- WATCRPURCHASZD 3 011 116 = ' 011 173 . 0131 231
- waTeR LANT 1 [os3 872 i ___io83l 1307 ' 083 1743
; @ 5[ ructeas, coaL o i 1328 3439 i 1328 5158 i 1328 6878
:’ REFRIGERATION & 1CX i | j i ! i i
lceer {1225 2365 | 1265 ¢183 | 1199 4183 .
i 058 610 [039 610 I {029 610
o B Tmax s comr e remae 031 327 ¢ 1033 527 & 025 527 o
g nerams.coutrment i 429 4500 1406 6400 381 8000 :
€[ meraas.suiLoing H 004 L4 003 44 002 1A -
*] n
surruies § 034] - 360 1} 033 520 i 034 720 .
. 1 007 72 % _ 1007 104- 1 Tooz L4
._ ferormo s uaumonr 4 1001} 10 § 1001 15 4 joo1 20 !
I Tech, Service | 0411 430 1 027! 430 020 430 i z:
[ _Terawomeerconv.  § 113691 16374 £ 11353 w1314 4 11237 25987 | | .
[ otrmEciamion - i _i178: 1869 & 139 1863 1 logel 1869 .
T g: FACTONY INOINCCT LAPENST ) 6]_8 6488 4121 6488 | '309-’ 6488 ' sl
f : f .' ,
U roramomecreowv. | 17967 8357 1531/ 8357 {  i398 8357 :
[ rorau rroducTion cast 71741 81279 714605 117493 1 71211 151440 ' |
@ { ortnaTinG »eRiog i 030 =avi 3 ewma ] 30 pavs JsatrTs 3 3Q BAvs 3 swirTe oaT¥ [Zllas]
Twe w1 953,0 i 1680.2 ® 1680.2 @ @
___" e 1950 | 1575 | 2100
e T N 420 : 630 B 840 *
RS T 19687 : 26250
wAvu r-wn v u _ . 189 SEa
RO -T2 SRR X : 7009 " 2345
Lapnnatony U!l_i.t;lm‘w ] W ZOB 288

DSW 048652
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, . FINISEED GOODS SPECITICATIONS

The folL?wirzg page is a specification sheet for finished goods,
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{ s T Prepucy eou
Mamars CRRATeT Codmon 26 Losued July 8, 1957
\"' _ BETRSD IDERTI TY
FINISHED PRODUCT /mrmrmsr— STAXDARDS DEPT,
SPECIFICATION 1 Ls1s-800.-1149 stom, Als, Plaxt
PROGUCT [ ITeus sooa ) TYPX
SIPHENYL TECHNICAL
PEODUL T (btiwied Aang ] TYPg

BIPHENTL, TRECENIGAL

CRBa8CAL 70 RmL A

Ci12Byp il
. WOR, Axnisten, Salsy
WPARBED AL R ECIOF . S A4RLE POR ANALY @D
2/1841 45 : Pint can molten, 2-pomad bag flabed .

@ UNCLASSIFIED SPECIFICAT.ONS

Routiae Teunts Specificatiom

Appearance Calorless to pale yellow
erystallized solid er flakes

Freexzing Poiat (°C) 68,7 min.,
#Colsr (Gardner 1953) 6 rmax.
Distillatiem Rxnge (1)

{®C, Corrected
lst drop - dry}

NOTE: (1) Distillatica must include 255°C within the range.

#Gardnsr 1953 Liguid Caler Standards
Teing Flourescent Liphted Comparator, Cat. Ho., 430 _
or using Gardsur-Halllye Cemparator, Cat, Ne. 448605V

Cardasr lLaborstery, Inc.
Bethesda 14, Maxyland

MWV 018297

DSKW 048654
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(DErENDANTS
EXHIBIT g

HISTORY OF THE ANNISTON PLANT

Monsanto, Anniston ...1935-1987...over 50 years'of

The plant has undergone many changes and today is
The

performing,
almost a totally different plant than it was 50 years ago.
plant, however, is here today solely becguse of its employees.

Anniston employees have demonstrated their flexibility to change

and dedication to a plant that has changed dramatically in 50

vears.

The story of Monsanto's Anniston Plant began in 1915, at a
time when Anniston was a éommunity of less than 18,000 people,.

Mr. Theodore Swann became interested in the manufacture of

six-inch exélosive shell cases for the army. He began the

Anniston Ordinance Company for that purpose. In 1917, he formed

the Southern Manganese Corporation and began operations at the _

present plant site. The company initially manufactured

ferro-manganese and then later silico-manganese, ferro-silicon

and_ferro-phosphorus. Eventually, a method was developed to

collect the fumes from the ferro-phosphorus furnaces, thereby
giving birth to a new product, phosphoric acid, which was far
more profitable than the ferro- phosphorus.
-
In 1927, the Anniston Plant entered the field of oréanic

chemicals when thev first began producing biphenyl, today one of

our two major product families. In 1930, chlorinated biphenvl

DSW 088087
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and Aroclors were first made. By 1930, Southern Manganese

became Swann Chemical Company with plants in Anniston,
Carondelet, Missouri and Camden,'New Jersey. In May,'iéBSy'Swann
Chemical was purchased by Monsanto and became the new phosphate
division. The plant continued to serve as.division headquarters
until 1954 when the phosphate division became the inbrganic.

division and control of the plant was transferred to the organic

divisioen.

From 1940 until the early 1950's, many Anniston Plant
departments were shut down as phosphate manufacturing was shifted
to other Monsanto'plants. In 1952 the plant again began to grow.

with the construction of a chlorine plant. In 1957, the decision

was made to build the parathion department at Anniston. In 1961,
parathion was expanded by 50%, a waste treatment plant was bu;lt
and a new tubular biphenyl reactor was started up. In 1964,
parathion was again expanded by 50% and construction began on the
PNP department, a parathion raw material, which started up in

April, 1965. In 1966-67, the P,S¢ department, another parathiéh

raw material, came on stream.

'~ In 1969 a new warehouse was completed, new flaking and
bagging equipment for biphenyl and solid Aroclor was added and 2

new Aroclor tank farm was built.

o
-

On the loss side the chlorine plant was shut down and

dismantled in 1969. 1In 1970 a large solid Aroclor expansion

DSW 088088
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started up. HB-40 capacity was expanded in 1971. In July of
1871 the decisicn was made to discontinue liéuid Aroclor
production at Anniston. In September of 1971 the Annié@%n~P1ant
became part of the Agricultural Division. Solid Aroclor

production was discontinued in April of 1972.

In 1972, increased demand for parathion began to place
strong pressure on the capacities of the finished prodﬁct and

parathion intermediate departments. At this same time, new

legislation placed heavy environmental constraints on plant

operations.

The Anniston Plant undertook an extensive debéttleneéking
program and by 1974 had increased parathion capacity to 47M
pounds per year, meanwhile becoming self-sufficient in PNP and
P,Sg. Pollution control projects éo reduce sulfur dioxide were

initiated and provide more effective dispersion of the remaining

sulfur dioxide.

Several projects were installed in 1974 - 1977, which

allowed the plant to make great strides in the environmental

area. The plant was able to reduce sulfur dioxide emitted to the
atmosphere by over 96% and eliminated process water flowing into

local streams. These projects included an st ball, construction

of a Recycle department and a claus sulfur recovery unit. The
(7]

claus unit reduces sulfur dioxide by greater than 90%. These
projects also eliminated the necessity for incineration of sulfur

Dsw 08808%
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bearing residue and created significant yield improvement for the

Intermediate process.

The expanded P285 opera?ion was successfully demonstrated in
early 1977 ahd as a-resﬁlt of the increased capacity, Anniston
became a merchant seller of PZSS’ Due to changes in the P255
merchant market these sales were consolidated to the WG Krummrich
Plant. Earlv in 1985 Anniston once again, responding to
Monsanto's néeds, entered the P285 merchant market.

The PNP expansion was started up in October,.18977. 1In a
development arising after the PNP expansion, MICC finalized plans
for APAP production reguiring PNP from Anniston. This |

application has grown to a significant portion of our business in

1985,

A facility to produce Refined Ethyl PCT (parathion

intermediate) was constructed in 1980 to supply material to Dow

Chemical Company.

In 1983, the final phase of the parathion envirommental
coﬁtrol proiects was successfully started up. This project
recovers sulfur which was previously landfilled and recycles not

only the sulfur but also ligquid organic material to the existing

processes,

-
-

psW 088090
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1984 proved to be a year of many changes and improvements to

the Anniston Plant.

—a
g

- A process to manufacture Refined Methyl PCT was developed

and Anniston began production.

- A Steady State Chlorination project was developed to

improve raw material usages in Parathion.

- A process change was developed to reduce sulfuric acid

usage in PNP and improve product quality.

- A Host computefrwas installed in April, 1984,
Computers were purchased to replace the outdatéd lab
computers and a Provox Computer éystem was iﬁstalled in
the Polyphenyls area. This project has significantly

reduced costs and improved ease of operation of the unit.

Accounting, Maintenance, Personnel and Shipping all have
purchased computers to assist in administrative work while

other areas of the plant have obtained terminals to the

Host computer.

psw - 08809

WATER_PCB-SD0000045038



On October 25, 1985, Monsanto announced that it was
withdrawing from the Parathion business and would put the
Anniston Plant on the sale block. Since that time seve?%l
attempts to sell the plént have been unsuccessful. During the
past 18 months however, the demands for the Anniston Plant.
Biphenyl products has improved to the point that efforts to sell
the plant have ceased and a major restructuring of the plant is
taking place to position it to stand alone as a small Monsanto
facility. Tﬁe plahf has reduced its workforce from near 300
employees iqqthe 70's to approximately 100 today. There are two
basic produéts manufactured at the plant, Biphenyls which are a
part of ﬁonsanto's functional f£fluids products and PNP whiqh is
used as a raw material in Monsanto3s APAP process at the Luling,
Louisiana Plant. Over the next several months many unneeded

facilities will be dismantled and others will be consolidated to

further reduce the plants operating cost,

The key to the success of the Anniston Plant has been and

will continue to be its employees. The plant has changed

dramatically in 50 years. The faces of Anniston plant emplovees

have also changed over the years but their dedication to the
company, flexibility to change, and pride in the plant have
brought this plant where it is today. Without the dedication of

our employees, the plant would not be here today.

-
@

SAFETY/sag
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