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% @‘ i lagribetica JAr3TY DXVIEW COMMITIZR
. oaninal Tolucmiiice Usagur - 3t, L. (R)

;;,-,555@. Tiis S{ Safaty Comittes £/14/64
. B. Traaue - G, 0, ’

J. R, Dlala -

2. 9. Naedy

B, 1, Exvesove

2, &, sturea

3 ¥l (3

Plaat Staadards (Extris)

17 8ep 57

peos® {3 T3t Acetcus as Promoter ia Jiphenyl Tubular Uait,

QAINCIITE: <his sssndasat provides fer a cix meath teal of tha wse of
Asstous 88 a prumotsr in Lhe Biphemyl Tubular Unit preeass,
IRIEXNE PRACTILE
Lsopcoparol is praseatly used as ths promotaz to help ccavert beassms te 3lpheayl.

SUL TR CRASGR:
Asotons ¥ralsé da sudetitulsd LoF lsopropanci, Iaitial test weuld be vith drwm
lot quancitiss wiiag & sintiscisal.y duaignsd tust to empare premeting sharaster~

iseics of Aseiens varsus Iseprepamul, uﬂ(mmtmﬂnmmmm
shozt texm taet confirms previoss fiadings, .

JEERILICATION:

of ﬂ nw;u-n tried by qurch, Acetous is tis beat wiik Issprepssel sescnd
bast, UDulaxr tha axistiag Iurncce coanditions lscoyropanel pyvelyses to form Aeceteme.
‘Rusearalh dats indicates a 10X lucrsase in coaversioa uaiag Aunu instead of

Iacpropancl,
Cost diffarential amouuts to 35000 per year B,T. savings if Acetsse 1s used,

DSW 048616
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-ﬁ‘stﬂ:in‘m: F
Dipasayi Menufaciuring Procass

KGNl £ Tt

1. TSD Progross Rsport 3701298, Ko, 1, 30 Jua €4 - Amalysis of Statistisally
desiguad teat duta shows Isopropsacl incraasss its sffect on comversioa
with increasing tamperaturs. Pi;rvlysis of IPA forms Acetons at fwrasce
conditions vhich is & bstter promctsr ithan IPA,

Beaseus Iyroissias in » Ladorstory Tubular Resctor - Repest No, 2772,
S Apr 61, by 2, Bersch, A, Z, Li,pman sad W, D, Robinsca,

Hime promotars tried with Acstona best sud Isspropasol secoad dast,

S1pbasyl, Tubular Process, Report #o, 2691, 2% May 50, by J, H. Sawadurs
aad R, J, Slocoabs,

Acetons {euud to be sflective promoter,

Dipheayl from Beasens, Yinal Report 117-881, 5 Oet 35 by C, Comover
and A, B, Huff,

0f 17 premoters trisd, Acstons best and Isopropanol secocnd best,
EAYST:
No addicionsl precautivns srs nesdad for using Acetons as the promcter,

The shert term drum testing will provide tis proper greunding asccesaoriss to
asuure safs bLandling of tha Acstoos, .

Exiating spec om Acatoms shows less :haan 0,005 Acetic Acid which sheald net
" incresse corTuveioca, Weter comteat i3 adout 0,28 which should net spprecisbly
., lncTease Asetis Acid formatiom. Loag tarm test will check this,

QM :
The uas of Asetens sheuld have no effact on the quality of Biphenyl-Sastowax
preduced,

Wl’

Tha tast peried vill be six moaths,

Origxinstad by:
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2PROTALS

Depsrtasut Snperviser:

150 Superiatandsat!:

Frodection Superiatandest:

L} R. McClaia

Reosaxch Crouwp Leader: S/ R, W, Bucknell BA1Y A
R, ¥, BDuckssll Sate

Résearch Nanager: . 8/ ®, L, Hubbsrd - 8/14/64
E. L, Rubdard Dete

J, A, Hullendors . 8/17/6h
J. A, iislleadore Date

2aeh, Produciion Mansgar: 8/
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Asuizcoa, Lladusa

Dets s 27 Jul Gh -
dubjast t KXTLISICH G TISTLA PERLOD
tafazence : RERTE AL B, D 10 B oy
STARDAL) EasOPACILATEG FACUANS TOR H
BIPYVEYL (2.pE, 17, 3057) lscced .
&3 Jeua a E
74t 3. R, MeClula
2, C, M K
L. C. Tohrmalstsr
3. 0, Sevarscan
D, Dasuid. - G, O,
T B, deemer - G, O, T
u'i. L, dubbard - S0, 2ud .
\B: Ve Jeciuall - Se. ind )
Cimtral Techmical File ~ So, 2ud ..
g L
Testiug of Semi-Coacir sus Distillatiom of Crude Biphenyl 3
‘ is incomplets. Sea Crude Dipbemyl Distillatiocm Report e
Ro, 370:26:14 datad 1 Jul 4 for outlinme of the testing ~

> progras, An exisasiom of the noraal siz wemths acesptancs
or rejsctivn pexiod fur Teatative Amsadment D is requested,
Should you have aay o jestioms, plasse let it de known by 1]
7 Aug 56 a2 this is che vud of the six meath peried,

DSW 048619 2
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Disividutica: -
Technical, Inforsation Canter - 8t, L, (2)
Secuzicy File

D. B. Kosmar - G, O, :
J. R. hatlais 8/ _0.0,8, 2-7-64

R, G. Moody . )
B. 0. Ssversoa §/ C,H,R,2-7-6h

R. C. Sprague

;ﬁnzié:.:ﬁ:a (Zxtras) CONFIDENTIAL

MOARANTO CHAMICAL COMPANY
ARNISTON, ALABAMA
; RETAIN IN

2 Jaa 64 ad ! PLES
JEETATIVE AMRIDHENT D
To

BIPUENYL STAXDARD HANUFACTURING PROCKSS

ot

17 Sep 57

TESTING OF SEMI-COWTINOOUS DISTILIATION OF CRUDE BIPHRNYL,

This smendesnt caacsls Teatative Amsndwent C and provides for o
six month test of semi-ccatinucws distillation of crude Biphenyl
to yisld speciiication grade Bipheayl and Bipheayl "free”
Saatowsx C.

FRESENT FIACTICK:

Crude Biphsnyl wes formerly purifisd by bateh distillation, Teatative Amendwsat C
asliowed the testiag of continuous distillatiom, Continuous distillatlion did not yisld
Biphuayl "frea™ Santowsx C and, therefore, & semi-coatinuous distillatiom of Biphsnyl
13 carried out at prssent,

SUQGRITXD CHABGE:

The 32ills will ds fed om the eizhth tray from the top of the colwma continuously uaiil
the still pot fiils. Thea & tails fraction will be removed leaving Biphenyl “free”
Santowex C to be transferred for further purificatioa,

JUSTIPICATION:

Semi-coutimuous distillatiom increases production capscity and yislds a higher purity
BipLenyl thaa that of batch distillatios.

.
.

See TSD Progress Report 370:26, No. 2, entitled "Continuous Distillatiom of Crude
Biphenyl” for details on semi-continuous distillatiom.

DSW 048620
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Teatative Amsadmsat D
BMI Maaulssiuring 2rocess

.
e
() §

Mo additicaal precautiocns ure nssded for ssai-comtinuous distillation above tiat
of batch distillative,

QWLIX:
Semi-continucus distilled 3iphsnyl bis @ bigher crystallising point and a lower
color (Cardmar scala).

ETT CF DRGISITAT

‘ The test period vill be aix mouths,

Oriziaated by

APPROVAL:
Dapartment Supervisor: AN s\

3, 0, Ssverson

Production Supsxvisor: éﬂ z -/i é i

. R. G. X

¥Ylant Manager: ) < e . ZZ:“t
\,‘h . McClain Date

S,

(%3

Research Manager: \8/ R. L, Rubbard 2/6/6h
i. L.I l&m‘ - n.g.

Tachnigcal Prodocticm Masager: 8/ D, B, Hosmer 2/11/64
. D. B. Hosmer Date

Research Croup Leader: 8/ R, W, Buckaell 2/1/6
. R, W, Bucknell Date

DSW 048621
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MONSANTO CHEMICAL CUMRPANY InterO/fice Corvaspondesce

OATE

suasgCY

AL FERENCE

Anuistcs, Alabams
March 18, 1363
Excamuion of Tasiing Pericd

SENATTVE LA LMY B0, C TO ThZ
STAI DALD XMWACTURTR PULESS FOR DI2ERNTL
(Scptamber 17, 1957) Amsadseat C isswed 10/12/62

¥oClala

Moouy

Larkin

Savessen
Sclealwy = G, O,
Suamar = G, O,
Huidard - S0, 2ud

W. . Robinson - 30, 2ad M;A\

Central Technical Fila - So, 2nd —

Delays ia installatioa and production requiremeats bave cawsed a
Jelay ia the completion of the Comntinuous Bipheayl Distillatioa
Study. Those tests made to dats have bdsaa highly euccesaful, but
bave beea hampered by continusd nechanical problems, An exteasion
of ths norasl six mounthe sccaptsace or rejection period for Temtative
Ansudment C 13 requesied, Should yow have asy objection, plesse 1st
it ba kaown by April 15th, This dats is the end of this six month
pericd,

DSW 048622
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CCNYIDENTIAL

J. R, HcClain WK
- - R. C. Moody BT
\S3 REVIEW COMMITTIZ
A SaTETY : J. C. Larkia
Mastar ¢ signed b B. 0. Ssversoa
ar copy sig y 7Y et
salary C=mitces D. B. Homer - G. O,
. H. L. Huabard - So, ud
10/22i¢2 ‘N . D. Robinsom - §3. ond
Central Techaieal Fila - 3o, 20d

J. 7. Sticklay - G. V.

HOB3ANTO CHIMICAL COMPANY
- ARGISTON, ALARAMA

October 12, 1962
22 lIAT VR 4 2]

/' TO TAE STANDARD PROCES
v 0 BIPHENTL

September 17, 1957 s

i
TITLE: TESTING OF CONTINUOUS DISTILIATION OF CRUDK BIPERWYL. - f s
- » 5
O3JICTIVE: This amendwent cuvers the tssting of continuous dastilletioca P
of crude Siphenyl to yield spacification grads Biphenyl and # :

Biphenyl "frea”™ Saatowax C,

PRESEKNT PRACTICE:

Crude Biphenyl is presestly purifiad by means of a batch distillation, Pour
fractious are removed; bansess, heads (bensene and Biphenyl), Bipheayl, tails
(Biphacy! and Terpheayls), and Santowax C es residus, The heads and tails
fractions are recycled from batch to batch,

o _—

The test will be carried out in the two existing distillatica columms. The
firat column vill separate beszens as overbeads and Biphenyl, Santowax C as
bottoms. The second column will produce Biphenyl overhead and Santowax C as
bottoms, The spacific goals of this test ara:

1. To prove the fsasibilizy of producing specificatiocn grade Bipheayl
va a coutinuous dbasie,

- 2. To prove tha feasibility of prodecing Bipheayl “free" (less taaam 1%)
Santovax C on a continuous basis.

Specilic datails of the test may be found i{n & memorandum entitled "Operating
Instructions for Biphenyl Continuous Distiilstion Test”, authored by V, R.
Haupt,

DSW 048623
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‘Tentati:e inandaent No. C
To Tae Stauzcard Mfg, Process
Poz Biphanyl October 12, 1962

The tast period will be less than one vesk and any off-grade Biphenyl
and Santowax C will be reworkad to prevent contamination of rslated
products,

It is requasted that thi; amendaent be approved permitting this study,

APPROVALS: Department Supervisor:

Production Superintendent:

Research Group Leader:

Master copy
Asst. Director of Resesarch: S/H. L, Hubbard
H, L. Rubbard

DSW 048624
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CONITENRTS

Synopsies of Process

Flow Sheet

Equipaent

daw Material Sp.dficltlonl
Proceas {n Detail

Commants on the Procass
Proeess Control Procedurss
Standard Cost Sheats

Pinished Goods Spacifications

DSW 048625
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Biphevyl 1s produced by the pyrolysis of Bemsems. The process used ia tae
mamuf.cture of Zipienyl 1s commomly known as ths Laad Pot Process. Tha
oquipment cuasists of a vaporizer coil, three stainless staal lsad Iilled
w88 fired pots aad two fractiomating columms, all {a sexies. Bemsol {o
comtinucusly vaporized in the vaporimer coil amd heated to the pyrolysis
temperaturs ay it {s bubbled through the molztea lead in the three pots. The
uarsacted Bensol and the resctioa products, Biphemyl, Terphemyl amd Eydrogem,
pass through iwo orifice plates and into the atripping columm. The super—
haat in tha 383 drives the unresctad Bemsol up ths columm, with the Hydrogea,
where it {s comdensed and returned to the fead tank, The Bydroges, saturated
with Benzol, is coocled and compressed to ramuove the remainder of the Bamsol,
This Benzoi 1is recycled through the process with fresh Benzol. The undecflow,
flows by zravity to a crude Biphenyl storage tank, -

@ The units are oparated betwean 10 and 30X comversion by rasgulating the cou-
verter temperature betweean 750° and 810°C. The higher temperatures giving
the higher comversion. ,

The pot pressures rang: from 60 to 100 psig on the No. 1 Prehaater, to 30 to
70 psig om the converter. The higher pressures ars encountersd when the
unite are nearly plugged.

@ The crude Biphenyl, vhich is approximstely 75% Bipheayl, 15T Terphaxyl, and

’ 10% Benzol is charged batch-wise to a fractional distillatiom umit amd the
Biphenyl is distilled off. Heat for the distillation is provided by cir-
culating the charge through a coil in a gas fired furnacs. Your distillation
cuts are made: (1) a Benzol cug, to recover che Benzol that was laft in the
underflow from the first column, (2) a heads cut vhich {s a mixture ef Bemzol
and Biphemyl, (3) a Biphenyl cut and, (4) a tails cut vhich {s a mixtuse of

a Biphexyl and Tarpheayl.
' The heads and tails cut are recyclad to the naxt distillatiom charge.

The still residue, Santowax C, consists sssentially of Ortho, Meta, and Para

Texphenyls and certain higher boiling compounds. I is pumped to storags
foc wse in the Samtowax R process.

DSW 048626
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SECTLION €
EQUIPMENT

.
There are 12 Biphenyl units of approximately equal -apacity. Zach unit
consiscts of a plpe coll virorizer located in the flue gas exhaust stack,
three stainless steel pots partially filled wvith molten laad and suspended
in a firebrick setting for burning natural gae, and & fractionatinz columm
vith a condenser and split flow box. The pots ere 24" 0.D, x 72" long,
with a dished bottom,

The units ere numbered 2 through 13, there having been & No. 1 unit at one
time. The present number of units wvere erected in five installments, Nos.
2 and ) having been erected at different times, Nos. 4 and 5 together, Nos.
6, 7, 8, 9 and 10 togathar, and Nos. 11, 12 and 13 together. These groups
are all slightly different in some details. There are, however, only two
fundamentally different types of units. Nos. 4 and 5 differing from the
rest in that onas of the preheater pots is repla-ed by a shell and tube heat
/ exchanger. Althougn the heat exchanger effe:red a gas savings as predicted, -
it proved fapractical due to :arbon and tars fouling the tubes, and the idsa
was abandoned on the subsequent units.

A larger converter pot (sejourn put) has been inatalled on No. 11 unit to
provide additional sojourn time. This edditionel tiwe results in s lowér
temperature for e given conversion as :compared to the other units. Tha heat

c . {nput to the unit remains at a maximum and this extra heat i{s utilised by
the addition of more Benzol feed t: the unit.

The reduced pyrolysis tempazatures made possible by the larger pot result {na:

1. A 10-15% producrica Ilnirsase,

2. Reductiom i{n gas consumption per pound of Biphemyl produced,

3. Reductiom of pot {ailures and maintenan:e cost,

4, Reduced carbon formatiom, thus permitting better operating
efficiency of the unit, '

5. Reduced lead carry over has Deen obrerved on the unit equipped
with the scjourn pot. .

‘Drawinga which describe the equipment used in this process are listed ia
Phosphate. Division Enginesring Departmeat Report No. 117,

BT T S B W L Gt e < < .

DSW 048628
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ihe followiig pujes sre specification sheets for thess raw materials.

Beunzol

Isopropyl Alconol
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®

B s MowsaAnTo CieEMIcAL COMPANY

ORGANIC CHEMICALS DIVISION

ANNISTON, ALABAMA PLANT

RAW MATERIAL
SPECIFICATION

®R00UCT COCE

14700

Issued Sept. 11, 1957

METHCD IDENTITY

STANDARDS DEPT.

SUrPLIER

Anniston, Ala. Plant

MATERIAL

BENZENE - NITRATION GRADE

(ASTM ©-835)

CHEMICAL FORMUL A

MOL. WY, .
_ | 78,108 -
JUrRAIECED EPRCS, OF BarmL g FOR ANALYS .
App. 1952 3% 18 oz. mw pottles =
UNCLASSIFIFED SPZCIFICATIONS

ASTM METHODS

GENERAL' TESTS

Appearance

/
Acidity
Acid wash test

color
Crystallizing peint

Distilling range;
10027 over in
Rangiito include

Specific gravity:
50/6005‘ & d
25/25°¢ ,

Gopper coyrosicon

sulphur compounds

Total sulfur

glear liguid with

wattar
No free acid

~

Rarrett Z max
APHA 25 max

5.30°9C min. wet basis
5.39°C min. dry basis

lO
80.1%

0.8820 to 0.8860
0.8740 to 0.8780

Negative

5o
free water or suspanded

Free of H2S and 305

0.020% Max.

(Using Bunsen Burner)

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

D-850

D-849
D-853

D-50

DSW 048630
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™ MonNsanto CrExicaL COMPANT ra9ouCT Cook S
ORCANIC CHEMICALS OIVISION | . dosub 1 imeued Sept: 11; 1957 o
ANNISTON IPLANT Y &3 g . et
RAW MATERIAL T STANDARDS DEPT.
SPECIFICATION Natioral Lead Co Anniston, Ala. Plant

i -39 a .
MATERIAL

L Lead S
CHEMICAL FORMULA B W .'"
W. 5. Dunlap [l

(SN
Ly 'R
* MOL. WT, Y
207,21 .

SUPERSEDES SPECS. 27 SAMPLE YOR ANALYID)S

New;

UNCLASS!+ 7L sPFCIFICATIO.

Nune

. 0001

C.Co01

0.0002

g%

¢, 0002

0.0046

Co, N (%)

Assay (% Pb by differcnce)99y. 62

Basis of Specificarion: Suppliers tvpical analyriz of b

DSHW

L
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Moxsanto CuzsicaL CoMPANT #mo0UCT COOE
10950 Issued Sept. i, 1957 ‘

ORGANIC CHREM!TALS DIVISION

ANNISTON, ALABAMA PLANT METHOD IDENTITY .
RAW MATERIAL - STANDARDS DEFT. e
"CARB 4 riston, Ala. Plant

SPECIFICATION CARBIDE & CARBCN A
“ATEMYC 1SOPROPANOL, 997 ‘ : B

CHEMICAL ¥ORMUL A ' .
: // .
© W. B. Dunlap
. N
MOL. ™7,
SUPERSEQES SPECS. TF SAMPLE FOR ANALYSIS -
. 1 x 16 oz. yerrow mouth hot:ile
2 . ——

o UNCLASS TFY#D 5PECIFICATIONS | _ :

General Tzsts Speciiicaticns N . -
o -
Specific gravirv (20/20°C) 0.7862 ~ 1.727% )
Distillztion (78D m.m.) - Shall Le eurizely distilled within ‘
19Cc rangs vhich shall include .
82.3% - :
Isoprogancl (7). 9.5 min.
Acidity (7) 2 max. 2s aceric acid

9
C
(as azid mo.) 0
G
0

Silutiom Tezt 1 r xS
water (%) .5 max.
Non-yolatile {g/100 ml) 0,002 max. . )
Color (APHA) 10 max. '
Odor Non-residual +
Suspended matter Substantially free .
Flash pciat (°F) 70 -
Specifis tien Ffurnished by Qupplier way 18, 1956 A
DSW 048632 s
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SECTION X

PROCZ3S I DETAIL

Ip xodagtiea

Bipheayl his Losa mamufactared by tha lead pet precess sin:e 13i3 at iamiutom.
The precess 1s ssioatialiy the 2ome 2s whea it was first develeped. Thae suly
var{atiem being the use oi a ceuversien premeter and a highar eperating presseras.

Process imvestigatiem hus peinted oul miny of the variables vhich affect the
preduction of Bipavayl and the by-producl Santewax. 7Yec instamce, ir has beca
determined thaz a balamca vetween Bipaemyl aad Santewax preductiea can be
naintained over a vide rasgs of requirememts dua te the ralatismsaip between
the perceat ceaverazioa and ths relative zmeuat of Bipheayl te Santewex preduced.
That zelaziomakip being:

1,053 (x){Parceat Comversion) * Perceat Santswax (Terphemyl)
1a the eruda Bijnemyl

Tha 1,058 ia refecred to as the sigma (X) facter. This sigms factsr reaaine
relatively conataat ever the wperatiag ramge of ths precsss, cemsoquaatly,
it vas peseible to deveisp ths Biphemyl eperatisas caart which saews tae
relationship betwesa Bipheayl preductiem, Samtewax preductiean, tha perceat
couversion, and tas Bemasmus foed race,

Anether impertant develepacant {n tha mamufacturs of 3iphenyl was establiskumt
ol the relatiem butweez the puarcemt comversisn and tha sejeurn time at diflcreat
operating temperatures. his relatiwm brought sbewt am evalustica of eptimam
sdjourn time which resulted is s larjar cemverter pet, cemmwaly knewn as the
s3journ pot, (aew baing demenstrated) aud & higher speratiag prassure. 3eth
havs permitted incraased fued rates aud lswer eperstiag tamperatures ier a Zivia
conversiom rats.

Tae actual relstion betweea tcapersature, comversion and sejeurn cime has aet
been detaxxined.vhon a cenversion prometsr is used. Tha sejeurn iixs, tem~
perature, perceat comvaroien chart is preseated te pictecally shew the gemaral
telation of these factess.

Te summarise - three facters affect the amsuat of Jomsene that 19 oceuverted
2¢r pass threugh the milc, they are: (1) teuperaturs, (2) sejeura tims uad,
(3) the semversion prumster, The relative souat of Eiphenyl predustien e
Sastsvax preductieon cia b chkizged oy chamging the percaat cowveraiem, 1That
is=—at high ceaverilia rates wers pounds of Saatewax sre preduced per peuad

. of BMiphemyl tham at seme lowur couvexsiom rals. The cemversiea rats is com~

trelled by chaaging the tempersturs withia the pets.

B MWV 018276
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\

@ Frusis Beasel 1s added comtinusily teo the feed taak from the Bemsol steraje

tank, xlopropyl Alcehol 10 added te the Banzol feed 13 mwounts varviag

; Baxmally

0.15% {8 a.ds_-u to the Ceasol as it is puaped through autsmatic cemtrel vulves
te the indiv:.dual uaica, The fodd thea passas thireugh & cadil ia the bectem
of tha columz whers the liquid 1A prunedted and ts a ceil {n the flus g<s
achaust scack whace the liguid Beasol 1s vaperiszed. The Bensel vaper is
bubbled through mei:em lead ia the twe preheater and cemverter pets where it
is heated te the pyrelysia reaction tessperature, After leavimg the cemvartar,
ths Benx-l and ceaversiosm products pass threugh & lesd trap fer remeviag )
entzainad lead and then eucsr the bettew of tha fractismatiag columm, The '
taperaturs ia the comvurtsr pet s uswally contrelled between 750 = 3l0°C. 'L
The tempuratura nzeded for the desired cemversisa changes as tae pets begia te ;
plug wita carbom due te tha higher prassures and resulting lemgur sejeuran time

in the pots. e
N ;‘

./ Every X0 to 90 days the carbem is physicaily cleamed from the distributer and S
@ vapor lines. (Sece attached table fex feed rates, reflux, temperaturss.)

The super-haat {m the vapore fream ths cowverter is utilised ia a frectiemating
column te eifect s partial separatiom of the Bemsol frem the cemversiea preducts.
The celumm tep 18 maintained at & temperatura of 100”°C (at higher tamperatures
: some Biphenyl bezias te coma over) by refluxing the condemsed Bemsel vapers
back te the top plate. The units are usually eperated with e 50~70% reflux,
with 90% being se: as a maximum. If 30T reflux dees set ceel the vapers,
leaving tha tep plats of the celumm balow 1009C, them it is mecessary te reducse
the fesd. TRa comversies preduct and seme Bemxzel is cendansed in the coluum
and allowad ze overflow from a carbom trap em tha bettuwm ef the celunm te a
crude Biphexyl catch tank fer sterage prier te batch distillatien., The ever-
haad vapers from the celumm are ceeled Dy & cemdenser and the liquid Bemsel
drained te a retaweir for splittiag the {lew inte reflux and recycle Bemsel,
The recycle 3easzcl flews te the Benszel fsed tamk by gravity.

The by-pruduct Rydregsa, saturatsd with deasel vaper flews from the comdenser
and rotavelr, 1is cellected {a a cimsom headar at & pressure of sppreximataly
3 peiy aad passes through 4 saries of coolers vhere seme of the Demsel ie
comiansed, This Bemsol rums by gravity buck te the feed tank, Yrem the
coolurs the saturated Rydregea gas Ls psssed to & cellecting tank ia which
note of the Dansel condenses eut and draims te the Bemsel pump task, This
pump taak ia lecated in the cempressor reem, and periedically the Bemszel is
puaped te the Bemgel feed tank,

The Eydrogon from ihe cellactiag tazk L3 compresved by three 2-etage cow-
pressers, lu pacallel, te belwwem 250-350 prig. The crystem imelwies an
- intercesler aad afterceeler fer ceedemsing the Bemael vapexs. This liquid
Beusel {5 celleacted in pressura receivers after each stage. The demsal is
pariedically blewn by the Kydiegsa pressurs ever inte the pump tank fer
raturk te the Bensel fied tank., The kydregea {s used im the mamufacture of
MB-40, AB~20 or veatsd te the stmosphere.
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In the sacend type of umit {les, & aad 5) the flew ef matarial {s esseatially
the sama 28 that described sSove sxcapt the vaperised Baansel foed emesging
from the vaporisar ceil passas threagh the shell sfide ¢f a heat exchanjer ia
l1iwu ef sue of the prehcatars. The coemversion preducts sad Bemsel from the
converier pot aru pasided cthraugh the tubes of the hast axchaager, csuarsc-
curTent te the Bemzel eed, *hus transferriag semaible hsat frem the com=
verter gavas te prsascat tha Jfeed. The cewversiom preducts and vapers Irem
the cemvertaxr pet thea pass ea t& a celumm, as is the case vith the ether waits.

Tha underflow from che celumms fs cellected by gravity im twe crude 3iphemyl
catch taaks. Tha pipiug to ths tanks 1s staam jacketed te preveat ths crude
Biphanyl, which is appraximately 751 Biphemyl, 157 Terphexyl aad 10X Bemsel,
from fraesing and has a liquid trzp te prevent vapsts frem amteriag the cateh
taaks fius the coelmmm, The tanks are vaated iate the Xydregea gas headar te
oqualise the pressure and preveat 1oss of Beazel. Tha crude 3ipheayl is pumped
directly to sme ef tha twe batch Biphamyl stills.

Ths twe Latch stills esach cemsist of a horiszomtal, cyliadrical taak surmeuntasd
by & fractiomating columm,a submerged pump and & gae fired ceil heatsr. The
stills are eperated at atmespheric pressure. The pump circulates the still
charge frem the taak, through the ceil heatsr amd dack to the taak. The rate
of alstillatiem of the crude Biphexyl {s cemtrolled by tha cembustiem rste ef
natural gas ia the gas firsd heater, vhich is centrolled by an adjustadle
automatic temiperature recorder amd coatreller to heat tha crude Biphemyl
sufficliently te give a temperature risa of 15-25°C between the ialet and eutlet
of the coil,

Ths vapurs frem the still are separated im ¢ 20 plate fractiomating columm. The
first cut from the celuma is Bouzeme. This cut is takem at & top plata veper
temparature of 80°C aud st a reflux rate of 20% returm and 80X fexrward flew.
The Fensene llows by gravity to e cato tauK for subsequent recyclimg threugh
the Biphouyl umite. The maxt frectiom, distilling above 80°C, ia takem uatil
the freasiag poiat of the distillate reaches 63.6°C. This cut 1s called Che
hesd cut and censiste of s mixture of Bemszol and Biphemyl. It is made with

50% of the matexrial being returned te the colums as reflux. The Biphemyl cut
is taken after the fressing poiat of the distillate reaches 68.6°C and i»
coatimued until the pot temperature reaches 330°C., This cut {s made with a

203 raflux, The tail cut, at 153 reflux fellews the Biphemyl cut and is -
comtismed vatil the distillate omn the tep plate reaches a temperature of 300°C.
This cut ceomsists of 2 mixture of Biphenyl and Terphemyls., Occasiemally it

is nccessary te maks 1 cut ¢f material beiling detween Bemzel and Biphemyl
which accusulatss im the system. This msterial, uwsually abewt 20 te 30 gallems,
is collected {n & drum aad discarded,

Water is circwleted through ths comdemser at the tep of the fractismatisg
coluam during the distillation and 18 cut back at the end of a distillatien
in exder te kesp the condunser frem freesing. .
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The Santowax C, remaining im the still as residue counsiasciag sssemtially
of Orthe, Meta, and ?ard Terpheayla sad csrtaim higher boiling compouads,
is pumped te the Saatowax C catch task aad thea to the Samtewax still,
Saatowax C storage tamk, or iato drums for storags.

Biphenyl is stored for iatexmal m o fhhd for sale. The tempsrature
of the stecage taak should wt sxceed 90°C as higher temperatures will camsa

discoloration.

A couventiomsl water cooled drum flaker 1s wsed for flakisg Biphsayl. Ne
temperature coantrols are mecesssry. The flaked Biphesyl 1s packaged in
papex bags ox fiber drums,

L d
1 Shews ths theoretical Bemsol practice at vaxieus peccaat comversises.
Shows the monthly Biphemyl and Saatowsx production rstes at variews

perceat comversioms betweemn 2,000 and 3,600 gallens per heur of
Beazena feed.

Shows the pounds of Hydrogea produced pexr pound of Biphemyl st
varicus perceat comversioms,

Shews the pounds of Santowax "C" produced per peund of Bipheayl at
various pesxcent somversiems,

Shows tha perceat comversiom that caam be expected st differemt
resction tempecatures and variows sojourm times.

Shows weuthly Biphenyl productiom at variocus pecceat sewversieas
batweem 2,000 and 3,600 gallons per hour of Bemsens feed.

Shows the omversion deing obtzined omn the uaits as indicated by
the specific gravity of the condemsed vapers passiag te the celumm.

DSW 048636
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SECTION ¥

COMMENTS ON THE PROCESS

A

- It has been established that a higher convers{oa can be obtainad at & givea
temperature with all f-esh Benzene feed tham with all re:sycled Bemsens feed.
The fresh Benzsens has beeam postulated to comtaim & comversiom promoter which
is used up as the Bemzens is passed through tha units, accoumtiag for the
lower comversiom wvith recycled Bemzeae.

To eliminate tha fluctuating comversion a level coi:rol has bees provided ia
‘the fead tanks to continuously add fresh Beasese to the recycle {a tha feed

tanks. "

Conversion Promoter

The actual mechanism by vhich Isopropyl Alcohol promotes -omversioa {s mot
known, ‘It is believed to sansicize ths Banxene tc the formatiom of Bipheayl

/ and Terpheryl by incressing the rete of free phenyl radical formatiom. -

Isopropyl Alcohol 1s omly ome of a aumber of produccs vhich seasitisae the
Benzens. Isopropyl Alcohol was chosem because of economics. Other semsitizers
are listed {n Research Rsport No. 117-88l by Huff ead Cuvmover, dated Octobu'

5, 1935.

Lead Levels

The lead {9 adjusted to e 25" cuzage in ths No, 1 Preheater, ¢ 30" outage ia
the No. 2 Prehestar, aad & 35" ouZage ia l:a convarter vhemever thaese pots
are opened for inspactiom, clesniag or repairs. These outages have beem found
to be optimum wvith respect =. lead carryover and heating of the Benzene feed.

Lead Dcoss

Occesionally lead dross will :cnteminate the laad and ralse the welting
temperature, When this comtaminatiom occurs the lud in the top of the pot
is dipped out and fresh lsad sdded.

Water in Benzene Yeed

Weter is drained from the Benzens feed tanks sbout every two hours. 1If
this vater is parmitted to eater the urits, {t will csuse ¢ suddea surge ia
‘pressure and rupture the pot flange gaskeCs.

(1] 1 [ ]

Higher thaa mormal temperature scmetimes results from s thermccouple fsilure,
Whea this coaditiom is emcouatered carboa {s formed. This carbom plugs the
distributor aand pipe lines.

:'
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ﬁ:‘r Benzene, the major raw material handled in ths Biphenyl Departmeat, is a
¥ flsamable liquid and its vapors form axplosivc mixtures with air. It

¥ presenta 3 fire hasard unless proper care is takem {m storage amnd haandling.

It poseasasss a high degree of toxicity. Comtimued imhalatiom of low com-
centrstions may cause serious, evem tatal blood chamges. Ths liquid, aftar
prolomged comtazt, may cause defatting of the skim resulzing im dermatitis

or secondary infection,

Benzene én be handled, shipped, and atored safely,provided the persommel
handling the product recognise the hazarde and arse thoroughly femilfar with

- the mReczssary precauticas.
Soma of the principle pre-autions are:
) (1) Keep avav frow sparks or cpen flame,
/ (2) 'Provide adequate vencilation.
- (3) CGCround all comtaimers and squipment befors diszharge to reduce
danger from static electrictty.
(4) Avoid {nhalstiom of Beaxens vapor.
' (5) Avoid skim conra:: wi:h Benxzene.
3 Bydrogen {s a highly inflammsble gas which forms explesive mixtures with
air. In areas vhere Hydrogsa 1s handled er stered, every effert sheuld be
i made te preveat sparke or iiras of amy kinmd. ’
Biphanyl am<d Santowax {Terpheayl) = Bozh Bipheayl «ad Saatewax have a very
I low erder ef taxicity, These products are not to be takea imteraslly er
4y v maintained im centact with ths skim, eyes or other bedy parts.
2" .
b Biphenyl han a flash and firs peimt of 106% and 124%¢ Tespectivaly,
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SECTION G

PROCESS CONTROL PROCTZDURR

b
\

Samples are taken frem Bemzel tamk cars befera tbe cars are ualeaded for
a freezing point deteruination. Fressimg point oa tha Bemzel must be
5.3°C minimum,

Samples of the gas leaving the Biphenyl converters are takea daily aad ‘
the conversion rate determined by specific gravity. The perceat cewverszsiem
is regulated to produce the required smounts of both Biphenyl and Santowax.

(See Chart Fig. 7)

The parcent comversion is regulated by changing the comverter pet temperaturs.
The converter pot is usually operated at a temparature of approximataly 780°C
"to give a comversion of 15-17%., The temperaturs required to get this com-
verslon changes as the pots begim to plug with carbom, causing increasad
sojourn time due to the increased pressure. No. 1 and No. 2 preheaters are
usually operated at approximately 430°C amd 670°C respectively.

When the pressure on No. 1 prehesater pot rsachas 100 lbs, the unit is shut
down and cleaned out. At this point the pressure om No. 2 prehesatsr will bo
approximately 80 lbs. amd on the comverter approximatsly 60 lbs.

The units are usually operated with s 60-70% reflux, with 302 being set as
a maximm. The reflux cools the vapors leaving the top plate below 100°C.
1f 907 reflux doas not cool the top plate vapors below 100°C, thewm it is

necsssary to cut the feed. :

Biphenyl freezing poimts are usid as a comtrol poiat for the Biph-yl die~
tillacion cut. The freesing poiat is te be 68.6°C minimum before this cut

is tsken.

Typical bat:h data sheets are sttachad,

R V"0 TR NRER W AW Mts Yt s Aradivs st e
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o ~ FORM MCC 187 . 3M - 8.%8 ) .
) MONSANTO CHEMICAL COMPANY H
ANNISTON, ALABAMA, PLANT Blphenyl OPEI
FOR 24 HOURS BEGINNING 7:00 A. M. 8-13 1957
‘ No.1 5

oPERATOR._ Tillus ' : S
R rero || riow | TEMPERATURE. DEGREES CENT. | PRESSURE POUNDS .
)t TIME|  RATX BOX Ecoumn suMP | coNV'R | NO. 2PN, [NO. 1R ! UNE ¢ FEED | NO. 1 i NO. 2 ' :=aas¢': T
ia G. ». K. || serd | LINE LEAD LEAD Lesp i : PREM. | PREM. ‘cowviweex |y i
i o jms hsas || v | 198 | va3 | @ 95 | led |95 | &7 | 57 4327 isa |
i 5 | “78 | 200 | 748 | 530 493 | ! ! : IR
3 1o f | 80 173 | 740 | 678 495 i 165 ;96 | 65| 55 |40 25 i71 |
" ! i 80 | 183 | 742 | 678 |98 | L ! | ? i
e i 82 | 178 | 743 | 630 a8 ! 164 | 95 | s3 | 55 l24 23 72 |
: 8 |1 743 | 678 ja97 ! | f | i
e - 8 | 182 | 746 ! 680 1500 | 162 |96 | 66 | 57 142 26175 i
s | | P! P M
REMARKS:, Benrol tumback temp. $278, #3-80, #464, #5-45, $6=49, #7438, #9-72, #10-44, $12-74,
.‘I o

i OPERATOR__TTWEt N — _
K & afl21s 8se1S5f 90 | 205 | 760 [ 675 (492 ! 164 196 | 66 | 58 (42 (25 li7a |;
s ! 1 e8| 182 | 740 | 675 |45 ! N

o | ! | 88 198 740 ‘e72 1482 11846 95 | 58 ez i2s fy3 |

7 | g0 [198 | 732 662 468 | | I
| i 78 | 190 |70 660 |4s8 Y 164 196 | 66 | 58 8225 7 | ¢

165 | 92 | 68

S Y S S

189 | 735 | 668 |47s

&

&
S

N

L)
o L]
-~
W
et

11 i

. REMARKS:
. o NO. 3 Sk
Rorton -

o OPERATOR

L IR

: 12215 |[85-15] 75 | 190 | 738 | 665 470 | 165 |9 | 68 | 57 |42 {25 |70 |
R ] i [ - . g :
. f ‘ ! (-
N 2l © " W g7 198 | 738 ies2 |468 ! 165 |95 | 68 | 57 142 .25 1M | 6
s i f | 77 | 193 | 738 |60 468 | | L
] j 78 [185 | 740 1668 [475 165 |95 | 68 | 57 4320 (M | &

| 77 | 186 | 740 1668 |a78 1 165 |95 | 68 | S8 143 26 |70 | 6

B ! 1

d D s ! - 78 182 | 740 | 668 | 475 _ i
I
I
i

8 ! ,
- ;.;_— ‘_ l l .I I ! ,_,.____:;i_._.___.__
" REMARKS: _—

3 — _ ' MWV 018291 —
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nyl Operating Record

19.57
No. 1 SHIFT
— CHIEF OPERATOR_;,.;,;.C_ -
_:if~— HYDROGEN COOLER TEMPERATURES DEG. C. ,! | SUNP. TANKS :l' HYDR'N o
'.coost H2 IN ,l H2 OUT 54 !.WAT;'R WATER OUT ,' uwu_lmm :; c::AP:
vareexll g2l 3a | 0 2 P 3 "4 1N v o2 3 14 : '_- CONVERSION SAMPLE
‘27068 65 |34 |43 170 32026 |30 |20 30| 30i310m i 103"
3 ':; ]
T | i I R - l12:00
dosim 170 138 las| 22| 35]28 |32 |32 |32 | 32feng.seet 1’67 ox convm. T, 755
i | : i NO. 2 P.H. TEMP.
I , | 580
—. n : ' a1 i i 8P. GRAVITY 2099 |
1 28 : 72 |7 A &5 23 361 25 34 (.34 1345 ) 351 24 : = AT TEMP.. C. a1
‘I i i I, ! i i i CONVERSION 16.3
26173 71 |40 | 451 26 36130 36 |34 138! saturror | 2tmoni ox [ -
S ; : , " M S T} PLUE GAS i i
I ! |4 | / i . . S
»&d; $12«74, $13-68 // Water press, 60 lbs,
No. 2 SHIFT
— CHIEF OPERATORJ&:II&W
25 |76 |72 | 41 | 47| 26| 37)30 |34 |34 |34 | %iMey | 3.6 | &
| ] : ; 7 :
o ! i ’ ! : } TIME I 1
P ir2 | 72l 38 a6l 28] 36/ 29 [34 34 |34 iy | 42 1 X | cown o
s it | } I i i N ! ! I NO. 2 P.H. TEMP.
N | | | i i H ; ! sP. GRAVITY
25 72 | 68 ] 35| 44| 21| 32{26 130 [30 [ 30| 30:1.0 | my | & | mmee
i ' | . i : ’ § ' ! conversion -]
zs}_?z 67| 34| 43 20| 201725 {31 |30 |29] 29(1.8 | My | o
r : ' i FLUE GAS
i l Pl | :
-NO.3SHIFT _ ____ - . . }
— CHIEF OPERATOR__Adeock
25 170 68 34! 44! 18] 32|28 |30 |28 |28 28§20 |13 | = |
! ! : |: ' TIME 12:00
25 t70 i 66| 32 ! 441 18! 0|26 |29 [29 |28 2872-9 [ 1-3 | o | cowvmroen | 738
== : ] i : NO. 2 P.H. TEMP. ogg:
i v : BP. GRAVITY
26 |70 |66 34148 20| 32/26 [30 |30 28] 2813-5 | 1-3 | & AT TEMP.. C. 32
i 7 ! . ; d CONYERSBION 16.0
—_— ! : ! : !
H) ‘ i . - — - e o ——
25,_.:E_Z°~L68:3lo aaizogszzsiao % ”;Biw 1-3 a:__gn“ms ™ |
R : ; { i _ |- -

Raised conv. 20750

DSH
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MCC—2-A—5M-3-54

" BIPHENYL DISTILLATION RECORD

169 . Diate Startsd Sal 1054 -

Distillation No.

" Operator Started Cololo Shit 2
Still No ! Operator Finish___ C*3¢ ope b
5:30 P.%.

Started Charging Still at__

Charge:

H&T Tank; inches before. 34 inches after. 0 Gallons Charged 403
No. 1 S. T. inches before. 51 inchesafter____ 9 Gallons Charged 3485 '
e No. 2 S. T. inches before inches after __Gallons Charged
No. 3 S. T. inches before. 0 inchesafter__ —___________Gallons Charged ' "‘
No. ¢ S.’ T. inches before inches after. Gallons Tharged. - \
Benzol Still inches before inches after. Gallons Charged —_ ;\
Total Gallons Charged 3993 ;
e Circulating a 6:30 "'B- . Fire on at.___5:35 P. M )
Flow Box Settings:
1 on 2 a 5130 PM, 5. 0n_ 3 _at 7:45 AM
2. On__3 at 6135 P.M, 6. On at__ :
@ 3. On 16 at 11:20 P M, 7. On at__ : ‘
4. on_ % 1:00 &M, 8. On at__ , -
3
Benzol: Ran 2 " or 506 gal.
Heads: Started over at 11:20 P X6, Finished at_ 1300 AMa
Ran un " or 231‘ _1bs.
Tails: . Started over at 7:45 AM, Finished at__3! 30 Q_,_K_, : -
- Ran. 12 " or 1,157 Ibs .
Biphenyl: Total in Distillation 76 " or 16,796 Ibs 5
High Boiler: Gross Weight Ibs. No. of Drums \
Net
Tofe Weight 6,000 Ibs. . : : 5
MWV 018293
DSW 048650 o
. e
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SECTION R

STANDARD COST SHEET

DSW 048651 .
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. 1 .
; 1

i MONSANTO CHEMICAL COMPANY PRODUCTION COST STANDARDS Anniston PLANT
- pzrr. No.— 20  BZO0)  errecriveoare_July 1, 1957

[

;wu.:mzc.'..__.~ . Biphenyl _

Z.lvt:Lo oN— % caraciry_— 2,100,000 ths, invenTony sTanoaro_2,100,000 1bs, .
; — 100 1ba, INVENTORY COST $7.211 i .
. “ . PRPRON -

% COST UNIT

ivieto om . . s — -
- T Ta s ..
{ 10950 Iscpropyl Alcohol ! 650 06233 040
i 14700 Bezzol 133|770 {05250 71023
1 38400 Lead ~ .~ 1290 :18100 Q036
% N )] i :
i
¥ i 1
i !
§
|
£t !
~3 %
i s i
;: AAW MATERIAL WAREHOUSING & MANDLING : :
! SROSS TOTAL MATERIALS 71099
creoits l’ -
% _82R<1/Hydrogen _ 510 110000 . _]os1 . K
i 8%y ) Santowar ¢ 2gi670 08320 . 00 1472 Lo e
3 TOTAL CREDITS 115823
| NET TOTAL MATERIALSY 5i576
'3 MONTHLY PRODUCTION BRACKETS
5! ' 1,050,600 1bs. 1,575,000 1bs. :r 2,120,000 1lbs. N
i § 9NIT cosT AMOUNT UNIT COST n AMOUNT if unIT co8T AMOUNY UNIT COST AMOUNT
f Si576i 58548 & 5i576! 87822 i sis7el 117096 '
f§sTEAx ; 06 714 ¢ 1068 1071 4 - 1068 1428
jeectmeiry Q49 515 1 1049 772 ) iG49 1029
éﬁwnr:u.-unc»us:o . 011 116 “ I 011 173 : 011] PX38
ht‘*"-’u"f i 083 872 1083} 1307 : ! 083! 17243
2 rueL.cas. coaL. o i 328 3439 1328} 5158 i 328 6878
: REFRIGERATION a 1CT ] ] "' ! .' i i
;- LAsor ; 1 225! 2365 | 1265 4183 1199 4183
g rorenmion i jos8i 610 1 039 610 § 029 610 | |
3 [ 5. 5. TAx 8 COMP. INS. FENS.. 031 327 ¢ 033 527 025 527
ET REFAIRS.CQUIPMENT H 429 4500 i 406 6400 ‘ 38 8000
H [ REPAIRS.BUILDING 3 004 44 | 003 &b ! Q02 44
surries i 034 350 033 520 | Q4 720
! LABORATORY ] 007 72 4 007 104 | 047 144
f CLuTHING & LAUNDRY 3 0011 10 § " |ooil} 15 ! 001 20 i
I Tech. Service | 041! 430 ] 027} 430 | 020 430 i
[ 7oraw omecr conv. i _1:369f 14374 ~ 1i353: w1314 1 11237 25987 | i
nioeomeSiaTIon - i _i178i 1869 & 119! 1869 1 loRo 1869
E,‘Ern:ronv INDINECT zxrzusL'! i 618 6488 412 64885 | ,309 6488
: ! 1 ,
i coraumomecreonv. | 1796° 8357 | 531 8357 { 398 8357 !
[roma.rmoducrioncost 1 7{741- 81279 1 7'460i 117493 { 7i211] 151440 ]
I OrEMATING PTAIOD i 30 =avs 3 swrvs | 30 oavs J murrs 30 cars 3 swirTs oAYS narrs
| Lavox . 7oums 1953.0 = i 1680,2 @ 1680.2 @ @
nan T e e 1250 i 1575 2100
R ': 630 - 840
L AXCE v s o 13325 i2687 : 2R250
mAT e e L ..A26 i 189 : 252
it S oT-is e SR A &) ! 7009 1__ o3 . MWV 018295 |
JMATeRATONY UnjpeXeX 144 208 | 288 . .
S s DSW 048652 g
» 2 . . . ] . - U
X, 03 g P i PRI A N - (3
Trmga o b, et seslataa e S b2 n caitiart em or T T - ~ o
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SECTICE I

FINISHED GOODS SPECITICATIONS

The folL?wing page is a specification sheet for finished guvods.

MWV 018296 &
DSW 048653 ey
e
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L:"' e Co_i—l|f PREDUCT Cobe
M mmagg:tl-fcc:h DIvIson 20 ’ Issued July 8, 1957

Y IICTM IDENTITY
FINISHED PRODUCT  mmer— STANDARDS DEPT,
SPECIFICATION | 15 -e00-009 Axxiston, Als. Plaxt
PROGUCT (Trade anse) PR
BIPHENYL TECHNICAL
P ROOUE T (Cosssral ane) Tyee
BIPHENYL TECHNIGAL |

CRBECAL PORMUL A

Cr2Hyp
WOK,Axxisten, Sales
SUPGRIEORS S ECE OF "] PEOA e i | SAMPLE POR ANALT®S
7/16/45 - ) Pint can molten, 2-pound bag flahed -

@ UNCLASSIFIED SPECIFICAT.ONS

Routine Tests Specification Test No.
Appearance Calorless to pale yellow
crystallised solid er fiakes -
@ Freeaing Point (°C) 68.7 min. 13-10-54

sColer (Gardner 1953) 6 max. 13-11-57

Distillatisex Range (1) 2.5 max, 13-12.54
(®C, Corrected
1st dxop - dry)

NOTE: (1) Distillation must includs 255°C within the range.

*Cardner 1953 Liquid Coler Standards
Taing Flourescent Lichted Comparator, Cat. No. 430
orusiag Gardnur-Hallige Cornparator, Cat. Ne. 440-605V

Cardner Labezatery, Inc.
Betheada 14, Maxyland

&

MWV 018297

.-
.
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