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Prolimizary inforwation was sent from Amniston to Mr. B. A.
O'N. ., in london, Ime 19.6.

. D. 8. Raveroroft and the writer paid a Drief visit to
Ammiston in September IONT to ocollect information needed for

[ )
x at Amiston"”, Septesber T.

A set of Ammistom » out of over 350 drewings on file,

aftervards, the selection deing
Suah 8 vould give full eonstrustional details relating to
Amiston' designs.

Sinee then there bms Deen a great dsal of sorrespondence de-
ey g.!.. .n:. A.&::‘cl{:. B Le Mo:bml.td :rnhua
wpwit 1950 rev. process from angle pro-
mmummmsr » (see the re t chapter
ats on & Visit to U.S.A.°, mgn:l.gso.mtb
ont writer visited Amiston November 6-10, m to

with ocertain questions reised by the N.C.L.
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SANLYER NEPORPS
na IDQGIP to Nr. D. 8. Haveroroft, Sept. 11/‘ M. M. Buis
Tisted the following six reports which mu;’-iucy 1n london

German (hemiocal mtn Mﬂﬂ Series

German Produstion of Dipheny
and Chlorimated Mn Vayne R. Alexander,
s Dhieclmved Daciretivers fo" s ¥ -

Extreot M German Report, o_.x.o.s. XXIX=1¥ pp.56-5T.

3’#.?%5: Al W Rty i

Pimsl Report u Plant Pests om ¥o.6
ait - ram Job h.l'ﬂ-ll Pile No.
iT¢h Seps. R.A,Bving.

Design Data for Iipheayl 8t1l1, D.A.Roper, Sept.1939.
lnenlo. MMamuuofmuwl
1”5.:» frastions or known mixtuwres Part IIT -

* Doge: t Prooesses for Production of Santowaxes
R.0 NP, .- M ’tlﬂ"l, Pile No.218-B.

e Sestowax N Plant 20/33"
Py 1-35:4\-“’: n‘i’w @.R.8hookley, M tnte

ht-hr » Do 8. .m& B, Mather wrote & report
for the m‘omofmph-wltmto-
uunn-mm

On 8ep%.25/37 oopy F11 of Amniston report:
1680 Study of the um Proc
“ of the Proosas. 4 714 ooe
Pile 138, 7.3, Dedbard, Ammisven Oot 35,

mwun-.nmrwm.mo.mu
Fimal Report on Stuly of Diphenyl

Oontinuous Let-down Proocedurs, Jo
iT1-M1, rile 138.° A, M. Ellenburg, Amniston, a-u)ls
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Berlier Beports, sontd

On 0ot.13/A7, microfilm coples of the following two
were seat Oo'l'. ¥, N. Oooper, Londom: reports

1642, Fimal Report on Diphenyl Operations, J.E.Nocse,
el on 3% of Part
M Mioe Amtotonr 1982,
on Mar. 1128, o of Chlorinated
mﬁ' mcnt % m.
. Ellendurg, January 20/38, reviwed the

following reports:

s "Benxol Los in Weste from Diphemyl
TiantY, 7 D Boverton, Sepe. S as

'MM5  "Recommendationy for the Operetion of the Orude

Diphenyl B8$111°, J.X.Caro , June 23/33.
tion Beusol los ee= ot
98 u-‘éf gf Norton hr:.i:. Aw’ng;

. % m.ae/hs eited the following reports on she

e A Viats u Turnook & Lowderailx,
”» 19k6).

(2) :i;':':i rmn.nmn #6893, Item #, (19%7)

m%gg%mnmumqme-
!n . 171 y.¥, . discussing the corrosion -
ru mtbmmbmt.mmhm

e Dot 2708, o e TRorts o

i i.l.t. of l.o.!m -v 9, m

umzdthromlnhhtw lthmahwl
ais”, W D.A.Roper.
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Zarlier Reports, contd

On Jan.13/39 the Phosphate Division Aneer Departmsnt
"Pinal Design Data for %t m":‘h-wz Plant”
was sen London.

The Phosphate Division Monthly Research Reports so l.cit..
Phase ITID, Jan.d9" and "Santowsx R, Phase III, 9" have
doen read at Amiston, and comments offered.

Amaiston staff intend to write wp the Opersting Procedures
for their omn use, but the process is 80 well establisbed at
Ammiston that this task has no great urgency.

Amniston drawings which have Deen sent to M.C.L. at different
times are listed under "Drawing List" on pages 77-81 later in
this present report.
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4 A8 WO 1950

Senzens vapour is passed mt:nwm}r molten lead as
.mmtm. ocausing some to of the bdenszeme to
be oonverted, in & lln.lopuoﬂlro?31ndhﬂu in series,
into & mixture ocd&hwl, terphenyl, oto, with the evelw-
tion of hydrogen ulting mixture of hydrogen with
the reasction products and the wnohanged benzene is passed p
[ mm.mu&oun whioh has a condenser and reflux split

80 that sensibla heat of the vapours is used to give
[ Y mh separation o the organic components of the mixtwre.

The frectionation system ylelds & forward flow of liguid den-
sene mum'nwafumtmotmm. diphenyl,
s Otc,, wiile the hydrogem passes forward, satureted

Dre im- streen is cooled and sompressed
for the recovery of more « The colum wderflow is
freotioms distilled atchwise at atmospherioc sure to
yield dist. mofbmcmlndofulnhhunm and of
cowrse, intermsdiate fractions which are recycled to the still,

The still Dottoms, oontaining the higher doiling components
of the mixture, are called orude Santowax.

mwmmmmumeuuc "straight-over”, wder
to yield Santowax R, and some is put to permanent
lw because the swply exceeds ths demmnd,

frestiomation :‘ g bt e ooty 9 .';Jig
\ p &

Oemtrifuging of ”ﬁnu.ns Por better, frectises) aistilla-
tion, gives s better product.
e B-p frection from distillation been allowed to
stallize in pans, slwrried with nﬁn st sbout 859C, oen
fugated and washed im the centrifuge with hot water. m

oake is tlna sdout 95ﬂ pars terpheryl. The ofl
g eqtrim 1iquors, separated and dried, 1s called
See Amniston report F192%, Jan.8/As,

See page 50 Delow for & note on the flaking of Santowaxes.

4All the recovered bdensene is recycled and there is & t1-
otuv oontinuous malce-wp of material, This is

to ensure presence of s certain catalyst whioch i
hlhnwhumm ted by the processing. (See

under "Comments on Prooess”, page 111 below).
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NOTS_ON GEOICE aP PROGENS

See the Anniston Report 1630, Oet. 15{.1 ﬁé"w also
M. A, X. llenburg g‘htgu' of April 28/49, "eiting 3.1.0.5.

ota., reports process.

The ressarch dnocrt-nxl ot Musbon and Arniston agree in do-
lllvll‘ the tude my be superior to the lead pot
g:ooc::. Some p lnat work has beem dome in this direo-~

bolaw tcr the cholce of the method of recover-
ing g:::cno
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procedure
. oomposition.

Tllinois, for the manufacture of Aroclors. Momsanto Chemieels
Limited 4o not expest to sell diphenyl. A little also is
used at Monsanto, Ill., forr the manufacture of o. & p. amino

A mixture of crude and 1 De chlorinated
%o give the Arcolor 2565 used as & "i—.m.

San' R 45 used as the start. mterial Aroclors -]
u‘a'mnfg.mnm

& .uqmtho

wsed as an * 4n plasticizsers, for example in Vinyl
£ilm, The Santowex R has some little applicetion in high tem-
perature greases for valves.

Nonsanto Limited bave given some consideretiom to the possi-
»lisy of mhuu dispos of still residuss. Dr. Soott,

29/38, eomsidered t the residues would not be

suital for mking firelighters. Dr. Hardy, March 4/A8
r-nd o e, Kllenbwrg's ng of the possidility of ahler-
Sing residuss to about ohlorine content %0 make

& eable joint-dox {ition. M. Rllenburg thinks tiat
maunaso + $0 35-40% would De about the dest
» Dut warns us that the residuss are not of constant

It was t at one time that N.0.L. markets would call for
Y n&eemunmuwmum

t1llation of oruie Santowax to give Santowsx R,
of the weight of the crwde {s left as & residue,
and soms of this is sold es "Nentar 9°.

i; it
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About 000§ diphenyl and 80 Santowax
?g‘:&. produced at muim tl’noog{n?um -’:’ﬂ:

teadar nine wmits were in tiom,
% oot looolmw' per day. merw sach rated

In November 1950, there were twelve wmits, numbered 2-13,
in existence, the origimal No.l having been takem ous.

wmrlmuunmw.. Cooper, Oot.1/37, to be
1,000,000 1b diphenyl & 230,000 1D Santowax per year,

The annual sales of the ortho terpbenyl lave a
aromd 3000 1b, and those of “Santowsx around 15.006.%.
There das bDeen very little sale for the pare isomsr.
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PATERD POOIRION
_ See Amniston Research Departmnt, Report No. 1530, page 6.
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g::i:u Grevity gogi cto 0.866 o0

Specifis Meat: o. 3 to 0.886 13.3/15.5
1iquid

932
%R (z.0.2.)
ollsa
e Sodkee
8:686
Formulae for Sp.Et. st comstant pressure:-
Cp = 0.258 + (0.000875 x ©°C) Perry 1lst Mn.

® 0.266 + (0,0006732 x °C) Ind.Eng,.Ch.,July 1935,

Iatemt Neat, B.8.VU./1d:
* “tusin [ 13;
osvaporetion

Fiash Point OPp,.:
elosed Cleveland 12
losive Limits im alr
b ';ﬂIIP [ ' 1.4
Woer § 8

Auto-ignition tespereture 1076°P,
, MONS 051829

Wpour Presswres:
Oonstents in V.Pr. Formuls Logyg pr. m.m. Bg * giapists & B
Meags %0 A B
- ”. ..
Be3 Wk @

8500 alee “Deeign Data for Ath Diphergl Tais”, Aug.9/39.



Propertiss of Mterisls Oomoerned, comtd

" e

Penzens (gomtd)
Thermel Confustivity, (liquid & gas) Ses sheet 3, Design

ta for Units 4 & 5, D. A. Roper,
for cmrves.,

Ses "Description of Process used t. 2067, t.
m.mum.mgm. Sept-2T/AG,

See also "Design Data for Ath Diphenyl Unit] Aug.9/39.
Specifie Grevity: 0.992 @ 7590/3%.

The Swamn Chemiosl Co. Dulletin of 1530 gave thermal data
on aiphewyd.
Yiscosity of Diphenyl (from Amniston files)
b 4 Cemtipoises
160 1.839
i i
190 1.8
200 1.
200 .
250 0.752
0.
0.
R 3
. Q.

Spesifio Meat (from Ammiston files)
B.%.9./1b

88305543 1o
99909900
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o8 Mater. Concerned, oontd

2, pipheny] (cowsd)
. ' Another record gives the following values for liquid

4iphenyl:

B0, Neet cals./iren
o.
i

0.625

SESERREE W

i

30

S
(from Amniston files)

E

E SR8

65.% g.en)/g @ m.?c.
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Preperties of Materials Conoerned, comtd

s

Santowax R
oontains adowt 1%
18 = ey
(Amiston Pine) ns?"’mw‘" sqmterpheeyls ote.
Do alirm W Semarl- W

mmzwnmmummsohmu-
in doth the erule and 4is form., Viscosity alse 1is

sane,
fpesifie Oravity of Grwle Semtowsx:

s 1090

3% 32& (est, from curve of other points).
Yiseosity of Santowax R

gc g; Sabolt Universal Secgnds

1ten Santowax flows sbout %%- water at 25%C.
AJL.Elendurg's letter Jan.6/39).

Spesific Meats (estimted)

Selia 0.4
Liguid 0.5
jadent Beats (estimated)

1em 6 '\ 8 5
i mmz i‘o n.{?v./n:

Boiling Meange: 360-430%.
Ylash Poiph: Ol. cpem o  191°C. NONS 051832

Plame Toinmd; 02, cpem owp 239°C,
Anothar secowmnt gives Flash Point 190°0; Flawe poins 220°C,



Prsperties of Materials Conosemed, ocntd

s

5,

pantowax X (eontd)

1

‘!.m assumed im the design of the Santowax s$ill as

Amiston:

B moseizasin
Viseosity at 25090 -
uuqug at 350% -

0,5
1‘8 ».t.U./1»

5 ecentipoisee *
2 omtipoises ¢

¢ (Nr, Xllenburg said these values were too high),

ferphenyls

:M Point" B.P8. O 30 ==
TR fmen  ppm, oo
gn_n; pare (Santowax P 203-2 3 udxture
Termary eutectio abous 7%,

See also Momsanto Teelnical Bulletin #P-103,

/5T

Jan.d
um,r.mmmdmmm&nmum
.‘u.
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F heat dalance is discussed the Anniston Design Data,
th Unit, % D. A. Roper, Aug.9/39, pege 6,

The heat of resction to diphenyl 1s
2000 1500 pee 15 a8 ThovoL he to 4t given as

Prans .An,Chon.Ig. ¥, !l' ’01". (1938). gives 61 1v°C per 1d,

This 1is oaloulated to De leas than 2 of the heat needed in
& 3-pot mit,

MONS 051834



th

» Beotion
, and from discuwssions at Anniston in

TIONS

Amiston report 1642 of Ootober 1941
b {

- i

-k:ﬂ diphenyl im 1930-31,
.dmt-n‘ ros t » from skin

be due
The

Dot

on

ut

onte was used for

to chlorine deri-
co
work
practioce

pages 20 & 82 Delow relating to the genersl venti-

$8YY g muw ¥ s

e | BT
wmmm" mm._ .._.mmmM
m,mmwmm mwm mwmm
Mﬂm“mm mnm m nmm
fin d g
sl i1 il
i B it
sikd o .“.mm
i HF i1, 1 :
mmmr.m mmm mmmmm
i mmmm 1 353 gl

O
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t

Pire, oonta

a&hml from the convertor
ows $0 two receivers ch are outdoars, alongside
the bensens molm.

two
to
Yor
freotions, and the still bottoms,
receiver 1 in a pit, behind a fire wall out-

.un
the heads and
+« The crude

ing doors

m

uphlwl stills, each
oo:l.l-l

5. 33 & «um
il g

It mm H}

al & mmmm
mmM «m mmm«m
i 1
ife: ol mmmm
i mmm LT
mmum w_m m»m m

| g1
Ik i 1

TOONS .
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gafety Qonsiderations, oontd

Pire, onvd
oo v Ay s g g R A
o
m’ the roof, (ses page bo:l.:#: .-M”m
Amniston are 8 little restricted in L )
us L doing welding repairs

Sheir tion aystem Decsuse of its proximity
to the plant,which uses hydrogen uwnder high presswre.

mautmmmw.tm-w‘ cfoﬁuua

have Al-Pd bureting disos, pipes venting above roof of

the ecapresscr room.

Oare 1s needed, of eourss, in restarting the gas-fired fwurnases.
i g:vddmmwtbrnnlucmm 1los jets

oas dlowm out. P

.‘::..m/w. stated that Class I, Orowp D motors

aipbenyl Santowax, Ne also
m”’»-mmmx stills, 1f disclarged

F {CsERcY !

ittt |

j dsp e

! Figket)

i

{iib!

s ‘zs g

b oglel;

g ;5 ;
411

¢

!
:
:
i
i
;
i

g2
;
:
i
;-.
:
%
£

i
B
;
i
i
i
!

£

4

"Ample and foam extisguishers are provided, Amis-~
ne standard fosn extinguishers on each floor
':mmmmmnmmnm-

tion sectiom. the floor, available for wse
mﬁ“mm&m.mpu-
PP « The Demzene tanks are permanently

it
;

.htqormh\-kndwn'uw.mm
is swplisd from 8 point”,

]

MONS 051837
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contd

onsiderations

[l i
.Ewm mwm.“mwm.mmaw_mm
disllt § el

051838

throughout
eonvertor,

oal strip lattice oon-

MONS

, and large portabdle

Bove the

vert]

strestion to improve vemtilati

ounlax

tures are fairly

"Righ tespers
the departmsnt parti

All floors are of the



Shese floors whemever & man has to work \pstairs.
all cperetions are oontrolled from the
oor, 811 possible ocontrols and instruments

located there. The writer regards attentions
to detail as essential ir mchnglo\- min~-
tenance of equipment is to De obtained.

and mintenance work on thuum:.n-utlnlm.-
mu-«::.unsmtummm heat from the

swrrowmding ts, especially ia the room which eontains six
wits. mm&w-.nmm.m-mmm
surfaee.

The *'Pummcmmmmr.u

very noornmt M

-.:y: umm fro the

oast side. ’

rooms from

oase is ocompletely ocpem on the
on the opereting floor,

e growd floor delow is roped off, 3ee page 39 below,

MCONS 051839



The following saamples were sent from Amiston, Nov.13/%7:

G-MTO  Bensol

G-MT1  Crude diphemyl

0-30T2  Pinished Aiphemyl

0-30T3  Santomax R -

G-AOTA  8%111 bostoms from diphenyl s$ill

a-A0TS St11l Dottoms from Santowax still
(also 10 1b Montar Xo.9 requested Mume 22/28),

] the first reached Ruadon, so the last four were
ﬁ'ﬁi""’” , to lLondon,(and were received thare

The following sexples also wers sent to M.C.L., on the dates
stated:

Jme 22/38 Santowax R 7
Bov./N9 Bensene &5 used at Amiston.

MONS 051840
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Ve

under the working conditions are not

mtn bus 1% been found advisable to use stainl

steel for the M pots and comnecting vapour pipes. oee

Amiston In report 2211, dated April 22 descrides
mau‘wmnm-ﬂsiu Dottons,

fallures
fallure of the welds, external erosiom lead, and '.rnh-r
also hinhu

welding

rods, er of 309 rods with subsequent amnssling of the pots &t
[J ﬂ m (] . -
mh&fnct 'm‘ was @ to Wr. D. 8. Maver

mregmm-mammmuu
mumapo:.n in the lead might lave om the stainless

steel of the pots

In aawmry was reported the Anniston 1enoe o
\ht aate ﬁ:‘ 309 Wpe stainless steel to uv:' htm'm-
The Texas Oity Research No, 1al Repoet on lead
b 2 w, 1.4 , m.i-;/so. oDy seen ci- Amnis-
to'—'-l*ik""‘uo as 800: ".OMJ Lformerly ??
of ethylbemsens to mr IS the information aveil-

bodies Decams pitted around the level of

Saxples 9 steols Lumersed in the lead pots

gw inecnelusive results, dut Hastelloy and Mmscrome .‘muna
ave resis o« Pure ni monel, and ni -

with nickel ved in the lead in a few

:.'.él v, ¥, » s ADP. , reported poor resistanee

MONS 051841
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Anniston report 1632, Oct.15/31, recomxends Garloek 721 ;-
kets for temperstures wp to 50050 lnd Goets corrugated
steel-asbestos gaskets adove 500°C

mmumum-oemwmmgs/ﬁ'm-m
m gesket 1s used with an asbestos gasket inside it. This
gosket originated at Texas City. dut the uh-tum
Mum-mtthm For the cover of the converter
htofl"mmubummuuod. (-oog:cohzt&(
N )mumu.mmm{ flanges could
md.th.s/lﬁ oopper gasket would be Detter.

Copper and its all have given poor service in the

systes, appareatly use of Copper ts in
upﬂ‘lm bave campletely hmd and Babbitt metal has been

proposed.
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The attached flow sheets of materisls, os 26 & 27
taken from A ton Research Department,. ort No. iﬂ!.
Ostober 15, > 8

The same report gives the !bllaiang datas-
0.1796 U.8.0all benzene consumed per 1 1b distilled diphenyl
produs ooo’ records given on pages 118- delow,

The "shut-dowm"” tzlb on the oonversion teoms averaged 1.
over & period of 8 momths. e o

See also page 26,
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Process Flew Sheet

Dipheny/
Co ¥4 Feed
cut 'P-beﬁ/,,, C"}ur-"/z:o#
Te25°C I 0RB ~ ¢ 3
Vot = 6% 65/%H 3 o
——IL T T2
Veporizin
L_t-?5s% |
.,'J.‘oﬂ/,';’:
7;. 3‘0.1,‘(:

Vapor Yof=2udo ct
Out Vel * 1675t/
340 °C
/¢ Premcater
T= 380 'g/c.:/

Ll - 2 See
P=38 /2| CeHert2ig ¥
Tp-ss0'*C P L H
Vot = 4720¢f | HH = Tr H
Ha ~ “ N
Ph - >
249 Prereatar
Te730°C /e
r- ? sec
re a0t 1Y Colle 11602 R

i - Sire ~ Sason
Ki1~facoef |HB = 3.Gor
Ha = Jor

6= o

Convertor

v ﬁ5/’; Conv To .

Almositere

Hoele = 3.0 4 |/= dtmes. p

Cols = VAN T

Sases
L P=300"/ (a3
~
Cem/iress, n
% e =TSN ;.,.;/ Decph
Hy =24 1

of ¥

? )
Lfrem -
| Condenser

e OP

AR LTAN \
Lt~ 2 %e
P s wjin G He =012 !
Tg- 720 C D v lBaon K5 Corv To rvie D= \
Vo) = /13306 of HE = “%04 ’
fa v doR Ce 4y = 9000 #
Girbon = 2 # bo¥e) 13200
Pb = o HB = %09
RN R pasHfmr  Fa o Tom
————! Sefarmtin ; - » C o
Cirbsn-¢H ft—? s:l: 7 & °C C.xf:‘.t -2 :;
. Vol - 2 Carien = 2 #
P ne Aaty Fb #
g-gqe&s
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Flow Sheet ‘&Lhav\dlm% _"_ff_Gases Lyom Colomn

LCondennr

G-Fiwm Cond
Column & Coolar
' Benzol

to I
feed tanks

2. Srage

F———ih Comjressor

“
Benzol Lbo,,/;.l
Receiver

inter cooler - g
Cendenser

‘_.D__Lm-' Pressere
T ank

)
Pum p L

. and Stage
te feed eam e esuor
Tanks

B,
R‘!’F:’.ﬁ.‘, 300':{,.‘
Yajves |

Alter toojor
& Condeén ser

]

" {J | Hish Pressure

Tank

wk pressvre
. Regqulator

Ha to Atmosphhere
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20 35 1 19
about 220 1b of this frastion produspd in each pﬁm. See also, pages 18,4 136below
b 0 vo | fmab 1| 5
3 .3 8.4 1’ . .
1930 » ’
s111 ‘
1;:;- tresd 6-10{ 53-68{15-30 1-3 2-4

Som of these valuss will naturally vary a little, depending
on the exast mode of operating the plant units.

MONS 051847
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PROCESS IN IETAIL

Benteno Handling

' !mono is rogund at the plant in tank cars and i{s wnlosded

by puxp to 5 large horizontal storege tanks
(#.z -nmm some 300' from the diphenyl Jilding. Water is
lopu-ﬂnpuw, and of cowrse it must be separeated
afterwards by dreining from the store tanks,or from the reeycls tank.

From the Storege Tanks the Denzens 1is pwupoéd by (#2) to (#3)

Recyole Feed Tank. Eere recycled mterial is oonstantly made

uwp with fresh benzene. This um-nuvmu.notmhn

that a catalyst, appsrantly px'elont in the

removed in JODe pass through the oo wnder ‘cu-m

on Process) page Nl ¢ D2 bolow). A flut withln the Reayele

Feed Tank autommtionlly operetos the punp, item #2. There

are also two floats within the tank for high and low level

alarms. There is & history of a little troudble due to the

;ﬁ.m of these various floats; ses notes on itam #3, page 8%
“'

The recycle feed tank now in use is a horizontal oylindriosl
vossel withiulged erds,snd the bonzone outlet line to the puwps,
item #4, 1s taken froa the bottom by a Jaciceted line ( Jaoket,
however, is not uud), cemented tlwough ths containing wall
which -w tank. This Sake-off line risos a few inches
inside the tank to trap any water and solid maiter, and thy tank
has & lw, with a drain valve for hpp'izg off the mter, este.
Regular and frequent operation of tais ve i3 & very important
part of the thott!.: of the ghnt boelun; s t;ho{‘:f nurl, 1y
wped through vapowriser, mmy flask off almost osive,
and might dreak some joint in the presssure system. \htuup- gote '
in from its use, in pr tho overhead suction lines from
tank ears, and may get in perforation of the tubes
of any of the ocondemsers.

The following streams of bensens enter the recycle feed tank:

(1) A continuous stream of condensate from the converter
condensers, item #11,

(2) An intermittent stream from the receivers, item #27,
of the 00 axd oompression system. This

~

stream comes &t &#dout intervals, under hand
control of the pup, item
(3) The bensene &istsillste from the benzene receiver, item

m. of the diphemyl still. This distillate comss for-
ward in batohes at Anniston, via the pup, item J2la,
but Nr. Rlendurg's letter, Xn.20 indicated that
llmmmmctuwwtmummwt.
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ommtd

Bemsens adling, ccmtd

item #3
dipheny?

ing in bDensens from the

ocoEpression,

m”m ”; “m m,
m

a H
_w% ﬁm_rw

retor waits watil the flcat alarm

o
ings om m.

<
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onmmmion room,
Monu-qm:;‘::nmmmmcormpms.

wmmmm««mm.-mmhmun
meters for the fusl ges to the furnaces, pnd & controller
for mter S0 the HD1 adecrber for the Aroclor Plant).

. J. C. Clogoen, the department mansger, mentioned tat Nots-
meters were formerly wsed, set im & glass dox dreining to owt-
Goers, to taks sway any bensene +« There was & oertain -
umuﬁuhmmvum-nw.mumcxm-m

boxes (fit for 120 Peig) in the present flow lines,

The beusene delivery lines from the eontrollers are cemsnted

wmuummsnu’“mmommm, at
cORY »

wmit. BEach line 4ips to & stop valve within

1131
i
i

v&omun
for varning the linders, thowgh the groumd floor,
MM“%&auum-m.hmtvu;'m.

flow of bdenzens is 170 UBG per conversion wnit per

|
¥
g

5§
s

it

]
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' Process_in Detail, oontd

whi
pot 8 passed comtercurrent to the bemseme flow.
There is also (ﬂifuomamru’::wuodbywm

> AWRY vapouriser eoil.

mmméﬂ-npm ving the vapouriszer is about
25000, but see below, pages 333MIf the vapowrizer has two
00ils in parallel, an attexpt mmst de made to share the flow
Detween them by manipulation of the valves at the exits from
the individwal coils. See the notes below, under item #OA,
page 91, relating to the possible loss of bensene vepour by
perforation of & vapouwrizer ocoil.

Zach ion pot is of stainless steel adbout 22-3/3" 1.D,
cm.g"s‘:oq. and contains molten lesd. %The fuii/‘m d
figuwres are given for the depth of load in each pot:

Depth of Lead: Anniston report
mz, Oct.1§2§1, L. Harden, A
1st Prebester pot §r-0" 2'-1" ary
2ad Prehmater pot §'-0" 26" ary &
pot 36" 21-11" ary dip

inlet above bottem )- 10" out of 5'-11-;'/'8'
interml dep
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COMNECTION FROM VAPQURIZER TO FIRST LEAD POT
Scale {" = 1'-0" &8 e 25- 30

Al)l other piping omitted

. e~ /——\ '
Vo-hourizer bya-hase flve |
!
|
. ] = QQ ‘
i‘ - Vahourizer m‘ : !
; | '
l i ]
N i
i ! l
k4 l !
1t hrehealer . 3owgl T ond hb
ol h gheal Therma w el }_J ! w:’
— —— g Q
2nd. freehe Jor : t (‘onwrtov + adta viive Flarqges 100
e i I pereale- |
{4 i
A e ——— PRSI, ~operating floor logh
'
C
| i | ' I
' I H MONS 051852




Irosess in Detail, eomtd
Qomversion, contd
uMemmm()tgopmmammw

dowm into the moltem lead,
outlet. There are horizontal h.rnu or splash pla

P2t rame Ry tream dwring t:asmith:run
[} an
“."..‘:!..a v '.‘

™he lead pets hang, by their rims, in a row, each in a -
fired, fire-be Chtor iined furnace, the £irst preheater being
tween the other two pots.

Amniston report 1632 of Oct. the following approxi-
mte figures for tthn?ﬁot conversion system:

Beuzens in °¢  out 3%0% reported AngAT
Wo—fn Flue gas in gsoooc ouc;swc(mo

dst Frehester Lesd t:iwwm” 51o-§oo°c (380°,AugAT) .
Vapour exit

m out go-g‘m"c
(but see "Comments n_, ess”,pages 111- delow)

809¢ - times higher %
AT R g S L

884 Prebegter

Oonvertor 1esd tewp. controlled at 80 590,
m m
The fwrnace

ocasings bad a temperature of adbout 100°C as Juiged
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Irogess ip Detail, eomtd

Qeyersion, eomed

. Jre Harden reported the following temperatures in August 1950:

7 338p8 §
8 RESRSER
q mmmmumu
mmmhmmm
mmmmmwme
© .mmmma.mm
- mmmmn

. wmmmu
__mm

10

9
170 v.8.G. p

1?5

n“m_

are given in & copy of the plant resord sheet

for each conversiom
the sonversion pot Seaperetwre,

was sent to MWr.V.N.Oocper.

e
for

toaperet
troller
ml

tipoint edart

T

the dodble eoll vapowrizer, s§ 170 USO

-10ps

051854
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|

t

1

». Rlen-
é tes of
(o
1.1%'
ipe thus reads the

and the other wi
oolwm,
required pressure &rop without

irise. B

longee
into
is
gasket '-7
wrifice
This
wsing too small an

thick are wed, one with a 1,

resotion
. would
hetrd
and
etes oo
Sos that two
on the vapour

of

de
imental,
X
/A9 &

"ige

i3z
mww%_m

4 mu K
il

mmm
£

presswre betwoen the two arifiees.
g1

m.

Gauvge Pressures

¥%0.10 mit

Fo.12 w1t with
orifice plates

old conditions

36 paig

aarn

nm pressures Wp to 20 psig were odserved
.iﬁ:. plate,

the fires

2t
it

mmqmmmu@mmuwmwz,
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on Unss
. Wre K. L. Barden, August 1950, reported as follows:

, after
epply

llowing instructions

4iphenyl wnit from cold,
gus.

was witnsssed of &
The fo.

minor repairs.

e lhrt::

amtural

modir}

neocsssitate slight

%0 an Amniston wmit us

i

gl v ol I
aL b I
il ih LI
i Mmmmu., ikl A
il L
m....m,ﬁfm it o i
.mm g ?m_,..r m

um ; mm_mwrw .wmm m
m v.u cnmsm'nmmm unw m
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mm» nm
m um mmmm
il
. Mumm MAm.m mmwmww
mmw ik m_._mm
m mu mmm»

. m»m

eum

m_m__m

srsion

-3 ]

The comv t
mhutwthhwdwrcmmimﬂ
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Prosess in Detas), comtd

§ .
fimasn Liashgrlt I B
i, sl B
e B ki
et Ut bt
i il o
.m m.m mw,m.... m n_wm.:.

u(_mm mmm..m« u. mu uum
_m ummwum Wam_mwmmm_mm h“_z 3 ) ._ww

-
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-
t Bandles
of 1" piping
616" T'-6"
/
“\»
, | B
’I .
v
frie
Sketch Sketoh
¥o.l ¥o.2
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Pots

(mmommunubwn

The prestice sheets, pages nq.qpom. give eome figures for the

Mintenance of the

frequency of repsirs,

3
.muma u 12wl

”.mmwmun mmmm mm m

¥

A 1531 mmmw
m _mw mwuw mwm .

T
:m i i
it gy iRl

n 335 2 g
m,. lm T

m
ﬁm» mm 233 | mmww
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ots, contd

cylinders full of
had

2" Shove

the wmit

» by pass
oved that

the choking

MONS 051863

m.m{im

t8. eontd

the Maintenance of the
s wmit
oarbon, it was de

Mwwtbuoofooe.

oafuad with

e 3
i} o8 5 ,
mmamu 3 Mmmm
R i M L
RHTTR L fily 3
Bhaayl N T
Ly mm §u2 |
10 Ll 133t s
ITELLET mmm §
$,.7.044 11 mm .
BARF e & .Mmmuum _.mm §

mmmw.m. <hif

# Hyjiag B

b i ol 2

- made & fow trials of this




Prosess in Detai), oontd

.!buxtmotw-“hﬂrwluvn’

passes the sentrifugal lead trap, itea where
of the entre lead sepers .mnﬁmnﬂﬁa el
- frectionating colum, item #8,

mwnwotthm\nlumm@owhw,
L 4

B, A. K. Rlendurg, ¥ov.12/37, wrote:

" The reflux flow is used to control the tempereture of
the wnderflow from the ocolwm &% about 20000, The
nﬂnnmnunuonuutemmmof
the oondensed bDexsens, ~------(whieh) varies aececrding
::&mqremmom been in servies.

The vapowr line from the comvertor to the dottom of the
eolun s & lrameh forr sawp. the vapowrs for the pwrpose
of mking the eonversion test, (des Delow wmder "Conversion
Test", page 75)and ancther reneh carrying & pressure .
The ecmvers test is performed onee & day on essh wnit,

:
i
E
:
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Drosess ia Detall, oomtd

4
3
iE

seturated with tu:==n-. and 1 iéi::eii 133337': =§;===r°‘-h

. cooler with water jJacket, to (F26) z 3 tank, from which

18 goes %0 either of two compressors
The eompressors work in two stages 60 palg and 300 paig.
and the eompressed !:;‘:zol the ti;bl [ goes aZu-unrd- ’
|troufh s vertioal t-g:.;:ziur (#30) to a low presswe
tanke ocondensed s osited, thes the hydreo-
gon goos om %o the second stage of compression. After the

[

the dowmnwmards seosond
et LR i Rioh Teossire hnk (53] viare Tt deend ocler,
~6

he densene Whish zo in the & tank vitates o t»
bemsene receivers (F27) and thet which ooll in the presswre
wis formerly dis float traps, also inte )o But
the Wrep seatings corresion, see 103 , amd
the Wwrensferrense is novw dome &% IDDI‘ howrly intervals Wy
mans of hand-cpereted valves, The presswe vessels have gauge
3 ":.mnn{:u me::"' e aystes 1o "
owpper conpression sys
rather marked and attriduted to the effeet » 300 Dage
101  delow.
Oonygen deteruinations were made on the hydrogen at £irst, dut
are ne longer thought mecessary. After any shut-dowm, the
atuosphere and the system purged with

the 1 more trace of is
8 calusn-:o!- exygen is present
¥, Klendburg, Jme 3028, wrote:
. as two
e ST n I rl SR
T i e b e i T T e
e ot gas $0 be hemdled—o—t:
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- Orude diphenyl is puped through steam traced lines from the

Saaks to either of two horizomtal 4iphenyl dateh stills
). Bach still is fitted with (#133), an external gas-~
heated c0il, om the side of & fire wmll remote from

mammucumegaw-pod
znni.c centr o The "spread” o tem~
ure difference and outlst of the ooil is
21 controlled the gas supply to the burners,
and i3 automgtioally re o The controller is set for &
.y when seens in Novesber 1950 1% was ruming
at about to spread, 1.,0. the heat inmput of Durmers
wws [ of limit, Ses wnder trwmm -

hort the
tation”, page 108 below, for dstails of the oontrol instrumsnts.
gk g R R R e
eyele took adout hours.
vapo 20 oonden~
s ‘?cg‘z;'..ﬁé"%ﬂ Sorsing b Somoephests sreo

™ het'le pressuwre. Culs
on P.P., determination, ses ¥r, larden's

The reflwx is changed Gwring the distillation and the follow-
Septendexr/87)s

Neflxx / Prodwst
p1 /]

e to
Thvaiw o e 0 0m 1
Heads Mm‘“ 30 58
WMM 20 ;o

. Burden, August 1950, however, reported:

MONS 051866
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oontd

13

"$tails from previous rum (abowt l,zoom um).
“Some exocess momu

i
il Ay |
.«mmwn 3

:m

distillation, m—m

m“ .

n

_m m?

;B
ﬁ i

s .
mw mam mmmw
a_ i3

m mm W.m_mm

[
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Prosess 1a Detat), ccute v

Riphesyl Distillation, conta
Beeh still has three other mo!.m:

" (#1B) Beads and which are punped back into the s$ill,
W means of a PP, for the next basch.,

(#9) m:l. Receiver. From hare the finished Mt
neans of & submerged pump to s
to 9M.totnkm.wto. fhhn

(#20) Bottoms Receiver. Crude San eu-xu wmped here at the
ond of toe distillatiom, wing the ng‘-;gc pump of the
'u:u au:':?r’::u h’ for permanent storsge
» o ® .
Excess material my de pumped into & pend,

The distillste flows through (I:I.T) o-llqunbox
from vhieh 1% ummm w olither
the Afphemyl or ‘"Heads and Teils mum.m
bemsene for'e runnings ly-pess this dox

Bagh of these thres receivers is fitted with a steam 001l and
svhmsrged pup.

Amm;wmwuummmnmm.mn
l-ﬂ reoords om page This record 8 figures
for the reflux retiocs used. 3.

1e cart from the MulSipoint tempere recorder was
m . W. N. Coper, in lLondom, Oct. T

Ammiston Wlo the eooling mter in thetr oonnm,n atmoe~

g %‘h..mhe ‘m&u

unm mwn!.vuw on hand oon of the
wmisr %0 the hnt exchanger to give uft:gnt muu

umu-mmmn in
e wmzﬁ' ondhhh:h
r.
S ag the scllection o€ the itatial . Instru-
amted oooling water was al in favor of
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533 .. jof m&. % ..,_.&um xw&n n
s uwmnmw,mm i it
sl A Ieltiniils
e P T A R T PR
¥ wuammwmmm w‘% Pt E 0

55 L“m L.m R wx“m.m Bl
&mwmmmm % 1 Jis a:.,....m..,..w.h 4
; Nmm_.mm %“mm mm i mwm mmmummw
i il g i,
i _M m% mmm it _ﬁ i
,m_ um Hils mm ”m mzrw mrmm
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bl =0y 323 mm.“ s daw
]yt &1 gt
i fyap & Mn mum um)nm m .. »... wm 21
.Wmmm.u.... 2381851 mm »m 1 mw I
m._...,m.,.mm .Wmm mmmm o H mm __mmm_. i
I il afge, y M um
i i mam..“m,m ol Bk fie o
. mu m.m .. m_m w u%m mmu i .u_. Wmu : mmmwmn mm.
mumm w“wwa umm .“m mmm.mm m w “umm P
: % apliie i i
mmmh m w _m ? i

M
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tZposes ip Detail, ocontd
Distiliation of Santowex, comtd
is & reddish Mrown liquid erystallising to

" Distilled Santowax
& yollow solid as room tespereatwres.

The distillation 1s oontrolled ly "Hold point® determinedi
—Mmrommn:m lpumuunr-tb:.-

Wper hold poimt 137-1339C  (ohanged Sept.23/AT to 131-1!5‘0)
Lower Mold point 35-60°C  (changed Sept.23A7 to 45-63°C)

A ssEple strip of tasperature recorder chart for various
en the Santowax still system was sent to W, Cooper, M.m

"AS ome time, 4istilled Santowax was allowed
. z:-wm.uummumsm”
" the euter layer drums oontained the high mels-
ing portion of the Santowex R, and the center the
drus was made Wp of the lower melting frections.
'znmrmu " to be mel eoio:"x;o.m
34 J e
the ides of flaking the S~ntowax was proposed, A ety
wiwel 1s wsed to ¢cool the materisl, and & bBlade serepes
the mterial off the rolls, from which 1% falls imte
h.-qnlhmh.(lo‘o,m.mtmm
two "hold” peints im its uMQm.lwn
adove, and gives first & plastio mass &t adbous 1 »
thes & waxy solid at 5090, & faoct which affeets the

handled & similar 4f necessary,
bessuse its charecteristics are similar of -
wax R, Ama&tulul!potﬂnnn-nﬂ‘h.d
oowse, he cssiest to s .

Amistan, Jan.13/39, pointed cut that Sis Santowax flaking
mb’dmu/:g.u-b-uthﬂphqnm.

Ses alse the nots under Specifiocations & Test Methods, page 67
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Dipheng) Diatilliation Reoord

Distilliation No,

sime. TR

Btarte Cherging Still
CHARGE:

755 Date Starte ____ - 19 7
. Operatar Start @ ey 3

Operatar Fintan __ /) ’

satre [
a__ L E P

BT Tank; inched defore -3 7 inches after ./  eelions ataresd_ 3 74
No. 1 8.T. inohes before 7 inches after O _ gslions chargertd )~/ ~

No. 2 8.TT isches~lefcre _inches Wfter

No. 3 8.T. inches before_ () _inches after l‘ gnlone charpol
No. & B.T. inches befors inches after

Pengo). 8till " "

__Anches after gallons ohav,ei

Lol e o T oot

an')ons charsed

—— .

———— —— ——

galiono cha~zs'! ;
mm——————

—— —— -

Total Gallons Charged ___ #0400 _

EEADS: Startet over ot _3. -r; A Yinlehed ot 4 240

firculeting &t /2 L TYireonat /2. LAY
FLCI PN TTINGS:
1. m gL s Tam. 5. m_Jp  wl gl
2 om__ ‘s et 42 “upn. 6 oo at _
3. on_JC _at 3. Fou 7. on at o
b on_3D et _g:F4N. 8. On at -
" AEmROL: fan Vi coe S el

Ran V)4 o _ /7285 ..
TAnLS: tartet over o7 Jp ol Ui . Fintahet at [ QL 12
Mo i S 2 e,
pIymENp:  Total in Distillietion Wi - ot/S69/ 1ve.

U JOLI:  Oroes Wwight

are Woigbt Z/ /" e

1%e, No. of Drums
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Process_in Detail, comntd

8 of Receards of

henyl Sti11 Wor

53

{Taken November 1950 from the plant shests as on the preceding page)

to St1ll
U.85.0allon

§

»

e

§5355888¢

9
Fraotion
o U.8.G.

a7
598
667
506

690
690
ers
598
39

598
598

1d
8 1b,

2028
1928
2121
2217
2121
2217
2121

231%
231%
2810

1 1 1
) .
964 18,785 Moo
ns7 17,459 5800
1157 15,470 Moo
1546 17,680 5000
1187 17,238 4600
1253 17,017 3600
1350 16,133 .-
1253 16,796 .-
157 15,249 -
1060 19,88 4800
1350 18,785 k200
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RIRCIFICATIONS AND TENT METRODS

Bav Materials
Benzene

In Septeader 1947 Anutum in a favourable position in
respect of the quality of the m 1nd ncmem

with the suyppliers labam, they

peeeived mterial usually 5.39oo a-.n.. (cu the sample

18”), and at lesst wp to "Nitretion Orede oth'r
peints exoespt possibly sulpiur content.
80 good that m-wolblctonhmentz:
Birminghan sontrol of the quality of the deliveries. u:l;
spesifiocation was that implied in the description of the mte-
rial as trial Grade Bensens”’, and the deliveries were

‘90 much above specifioation that the specifiocation was incpers-
tive. Because of this position Anniston do not performs routine
Sests on Densene deliveries mde to the diphenyl plant. There
are % fow tost reports on file, dut the following which
wre & e were believed te be representative of the mate-
rial uwsually received:

’.n'.k 4 Gﬁﬂzzz“!. GM.'! 21.35"( u'{"f GATX 19'%‘

”.Pt.”.

8p.0r.0 60°. o 8825 gas

Dist. Mht - T 7 . (m )
o 5.2 3%.: 32.2 B
50% .2 80.4 80.4 80.;
o 80. 80.5 80.% 80.
ary - 80.4 80.5 80.4 80.4

Colour WMater white w.w, - w.W,

WYash test 2 - fl

Total sulphr % 0.05 .05 - -—

Aotdivy mg MOE/g -~ - - gagool

’.’.., - - -
FEratiine = = -

The freesing poin ?M used was that of J.I.E.Ch.Vol.l0
’01010. (." page ’ hlol .

For the other tests, the latest A.S5.7.M. mothods were wsed.
In order to check the Amiston method of determimation of the
point
lﬂt 'by British mt nthod-, & sanple from reil tank GATX 213%7,
tallizing

'ut bom., It was found to have & orys
nmws.l thoatuau-d Ruabon method,
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Specifioations & Test Mesthods, comtd

Samples on nmm avallad *
» roro:t & le in Britain, have

B3 e b

W g g
= k3 3
ay 80.6 802
We¥, L A0
N1ty s BOR/g 0.0016 0.00%

Ammiston's ecsments cuth-l-nhh e m'rs-u-o that it
was Bet W $0 the qumality of the Amnis tun
aeid wash oolow,indioating mowlmm ﬁ'u
the presence of umsatwrated eor hydroxy oompounds
mtnmugnmmmxummxmh.m
tion of the good \ﬂhm.whhﬂu
odour of tar at the end of the dist

Amaiston's comments om British sample 60768 were thas its asid wash
r- M at the nqy of the Anniston spesificatiem
u

terial to would pro-
uphw w-nn.ucmumtmnm
mhul mu.nnm might be needed.

mmutact twnﬂn were discwssed im
> P19, & , POges 1 & 2, Por & time

v% lmdnlut et in recent years, troudle
with bility of Aroclm used for electriocal work has
renswed the imterest in this subject. Bee pegeslll- below.

In & "shart form report”, ¥o0.2152, umnmrr/b?.

. A. N. R3] ef Ammiston reviewed the qualitsy require~-
mats for beusene mking Biphenyl and Chlorbensense. N
fownd the avallable cass %0 be inconclusive, and
mintaining & limit of 5. xinimm for Diphemyl and 5.

for Chlarbenzenes.

n'. E. B. Mardy, Dec.23/37, advised csution in acowpting &
uunhrd.. ta' benxene, which comtained paraffins, would
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trene and apperen vinyl bipheny:
Mnumm'anmtnlmh

yisld »

. are
athe
the chlorinated
high temperatwres,
far enough,
llnrtohnulb

paraffins

montioned the denefiolal affeet

out that
deing held at
Elleaburg
in oeke ovens are
freefom from

Stabiiteed By
/A9, We.

25,

tho Vecsens

See also the dlsowssion of Rffects of Variation in Benzene
page 1lll delow.

ts may de &
mot ocertain that this process will go

Aresler plant.
i
Qmlsty

el
i ,Mm.

o
»

ol
il
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Specifications & Test Methods, contd

Jead for the Pots

No specifications exist om lead Wed in the dlgh-uy
" eomvertor umits other than that "chemiocal leed” is %o
Apparently the effeot which impurities in ih-
my hlvb on the stainless steel, is more feared than
any effeet om the oomveraion process itself,

®e. V. ¥. Wade of Anmniston lave the following informatiom:

"A 50l amalysis of chemi 1sad as swplied the
:::!:-cph Lead Ocupeny, esoagirk Ave., l==?!urt;‘:bn York,
'

o BET

8b: 0.,0001
S
FPo: 0,0001
Zn: 0,.0001
g:: 0,0003
3 0048
0ot 0.
] 0.0“6
3 nil

"Zlements that should be particularly avoided, as observed

in prectice at Amiston, and &s recommended By manufasturers
at stainless uiboll. are, in order of importance: tin,
'!lly 4 oo aattlnnv -:a e-dii::. :::. lilc=.=l‘
Cldll!lb o.oooan llz. ' °

"Oaution should be taken in plant cperation !o avold
omtanination by any of the adbove elemsuts

48 bhas desn found u-oful for
Loty e Rty oy Lo
out for Lpwritiss ihioh my be pioked wp 1- any reused lead.
IOL dave found a souree of swply of lead apparently to the
Ampiston standard exoept that the tﬁ--th oontent 1s '1hln$
and the lead peroentage omly 99.9955

Amiston commemted thab thuy d&ﬂ not think 0,001% of biswwth
would cause any serious troubl
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Specificutions_and Tset Methode, cont'ad

Finished Producte

Diphenyl code 3380-500-74-
i'l'ooﬁilul) m:horl::d g:lry 16/02 .

reil [} roe 2 .
(pavied Fopu thp fall tuk 1 swercedes

Production Dept. llo Q9

Appearance Yellow to pale ammer so0ligd,
Colour ggual to 2.0% agueous Poc13 oax,
Pr.Pt. 7° min.

Cist. range 2.59C. nmsx. ineluding 255°cC.

Freesing Point of Diphenyl

Standardised Anscbhute thermoneter £0-100°C. mounted
vertically near shalt of a tmall electric etirrss. Buld
about 1/3" above stirrar blade, ard 3/2” from the shaft.
Magnifier clampel to thermeieter.

Nelt and mix %he swimle. Pour adout 120 ¢.c. into
250°oo Oriffin dialtzr milting sure thermometer i1s not above
100°C. Sat deaksr under stirrer so blade is i-l above
the beaker, and tho thermometer immerced to ¥0°C. mark
or more.

Run stirrer at noderate rate throuch test. When ery-
stallizstion degins, the temperature will rise quiockly
sbout 0.4°C., then becows . onetant for 2-5 min. before
slowly falling. HEighest reading teken evoiding parsllax.

Dist. e of henyl

Plant "B" method slightly modified dy R.Sudhoff,
Nar.8/37.

200 oc Pyrex (Corning 1500) Alstilling flask. Neok y‘ppod
with wet asbestos paper aliowed to ary on. 200-275
prociucn Taylor type thermo. engraved stem 0.2° uviucn.
1°« A @m0 th buldb and expansion b to be below the
udo tnw auxiliary thermo. 0-1509, attached with
nlb 2/3 way dm the emergent sten. Oovor both thermos
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Specificetions end Tect Fathicds, oontid

Pinished Products, cont'd

with 3/3" glass tube. Correct for encrgent stem, and
baronatris and therincontris e or.

Condenser as fcr lnsrott benzol distillation, i.e.,
24° x §" glass tube @ 75° an le in copper trough. W ar
at 75-859C. Auxiliary burner to prevent freezing at
exit. Dm”: shierld 5" I.D. x 6° high,

Mlank on 6® x 6" plsce of 1/2" transite hoard with
1-1/4' hole. 7Top of auxiliary buld of therzoweter level
::th bottom of elde outlet. Cork stopper flask to con-

nser.

Weigh 100 g. scxple into flesk. Heat with Relker
burner till edullition sterte. When vepour ring rseches
into ths neck, dut not to the side ern, cool a little.
Repeat 3 times to gat therrmoneter end flask neck heated.
Distil 2 drops/ssocnd into beciter on a balance.

Read: ' .
ht.dx-ep i 33 5% 53‘ 90% 958 968 97% n:y
recd suxiliary thermonster at *.

Record welight in recsiver 1 minute after removal of flame.

Dry point: observe vhen last drop le ves dotton -- needs
two odservers.

§7so - Darom. resding ) x 6.036 = T i

1st drop - average of avxziliary ruui%go) x 0.000153 x
no., of dogrees above the data = Ty,

Add T3 and Tp to observed resdings.

MONS 051880
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Specifications snd T9st FKethods, ont'd

e ———r——

Pinished Products, oont'd

Diphenyl Colour

Mslt 120 g diphenyl in low form Oriffin 150 ce
beaker. Compare @ adout 30°C. with ferric chloride
senpies in bottles of same AQlamater as Desker.

Standards 25g. FeCl,-64y0 0.625 g. COCly-6R.0
1n 200 co Hy0 + 15 ce HCD (S5G. 1.18), make up to 280 ce.

Nake Standards

3 " 10 ce stock per 200 cc
1 4
2 %o
2 60
&0

Standsrd Fos. are %”eCl,'63,0.

Sesple G-X072 of ¥, hed Diphenyl was sent from Amniston
to Rﬂbﬂ, Oct. .
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. $4 & Test Methods, contd 61

. Baxrden, August 19%0, collected the foll test res
n'm-muiz ’ ovine e

]

! mynl Amalyses:

Pipheny) Lot 206  2M7

Date 20 12/5

Oolow ﬁ{;’ 2%" 1.0” & gﬁ 5 (1950)

B e 0, O 30 B0 gp B

Taep O 2.8 zsl.z Zrs Zo B b

1% 9 2548 25M.8 2850 23,9 25N,

g 258.9 254,9 258,9 285,1 255,.0 254.9
. 255.0 258.9 25%.1 258,0 55,0

10 255.0 255.0 255.0 25,1 255.1 288.0

%0 255.1 255.2 285,1 285.3 255.2 98%.9

90 255.1 285,2 255.2 255-2 95502 255.2

a 255.2 255.2 255.2 258, 255. gg-}
2 255,3 255.2 25502 255.4 .

o 255.3 255.3 oB%,3 2556 258.4 2%%.%

&y A 258 % 2553 255,6 28%.5 985.7

Dave 25 27 1950

o éeg. .4‘2 (1950)

;i::. ange I 158 2 5

arop

FIBRESy
3
O

. Toat results oollected in 19% el
"oeT A 6o 947 are given on the next two
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TROENICAL DIPHEWYL SHIPMEWTS

Petilletia
Date Car ¥o. '8;,”" ‘1!-;;9 1I¥ 3% 5% 108 508 90% 95% 96% 97% n;-z Colour mn;

dop.)/M7 MORX 659  68.9 255.1 245.2 .2 .2 .3 .5 .5 .6 .7 .B 255.9 1.0 .8

MOMX SO 68.9 255.1 255.1 .2 .2 .3 .5 .6 .T T .9 256.1 1.0 1.0
Sep.7/%7 GATX 37308 68.9 255.0 255.0 .1 .1 .2 &% .M .5 .6 .7 255.8 1.0 .8
Sep . 10/A7 MONX 127 83.9 255.1 256.2 .2 .2 .3 .k 5 .6 .6 .7 285.8 1.0 7
Sep.17/T MOMX 658  68.9 255.0 255.2 .2 .2 .2 . .5 .6 .T .B 255.9 1.0 .9
8ep.19/A7 WONX 651 68.9 254.9 255.0 .0 ., .1 .53 5 .5 .T .8 255.9 1.0 1.0

NONX 659 GB.9 254.9 255.1 .1 .2 .3 .& .5 .5 .5 .6 256.7 1.0 .8

MONS 051883 .
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~
FLAKED TRCENICAL DIPEENYL SHIPNENTS
Yistillation
Date Lot ’Sé”' ‘1”-_; 1 ¥ 56 108 508 908 95% 968 978 I’);y Oolowr Dit.

Sep.12/3 145 68.9 2.2 .2 .2 .2 .2 K .5 6 O .8 255.9 1.0 .7
. 1866 68.9 255.1 .1 .2 .2 .2 AN 5 6 .6 .7 255.7 1.0 .6
87 689 25.2 .2 .3 .3 .3 S5 6 7 .7 .8 255.9 1.0 .7

188 68.9 255 .2 .3 .2 .3 .5 6 7 .7 .83 2559 1.0 .8

Sep.15/%7 199 68.9 25,8 .8 .8 9 .9 255.0.2 .2 . .5 25,6 1.0 .8

Sep.24/A7 191 69.0 254.925.1 .1 .1 .2 .3 A .5 .5 .5 2r5.6 0.5 .7
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Speeifications & Test Methods, contd

BANTOAX R

The properties of Santowax R as given in "Monsanto Chemiocals
and Plastics” - 27th Bdition - are typical analyses.

tive o8 Specification

Oolar 3.5 - 4.5 @A
Solidification Hold Teaperatures:
Wppear 137 - 143%
Lower 35 - 69%
Distillation Mange: At least 80% between 350 - A00SG

waserr.) This property is not
sotu-nnzd on every lot.

See also under "Properties of Materials”, page 13 above.

WONS 051885
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Specifications and Teet Methods (contid
Spe

Analxa;é of Santowar R

DESCRIITION

Santowax R 1s a yellow solid hydrccerbon mixture of
micro-crystalline structure. The main constituents
are ortho-terphenyl, meta-terpLenyl with smaller quan-
tities of diphenyl and tri-orthophenylene present.

The molten product ie chilled cn a flaking rcll and
bagged or put in paper lined barrels for shipment.

LABORATORY TESTS:
1. Color: 3.5 - k.5 NP4

Test Method: A portion of the sample is melted
slowly over a low heat. Care should be taken not
to overheat the sample. Some darkening due to
decomponition is possible if the sample i1s heated
above 250°C for any length of time. The molten
sample 1s poured into a clean 15 mm test tuhe
and the color 1s compared to the standard dise
comparator of the Nutional Petrolewn Azsociaion.
Changed
2. Hold Points: Urper hold point 137-143°C tos
Lower hold point 450-6C0C li;

Method: A 250 ec beaker 1s filled about three
fourths £1lled with the flaked sample and placed om
the hot plate to melt., After the molten sample
has attained a temperature of 175°-2000C, the
stirrer and thermometer sre placed in the beaker.
The material 1s allowed to cool while stirring
until crystals appear in the liquid. Then the
thermometer 18 watch closely to see if the
temperature holds as the sample crystallises. This
temperature where the thermometer reads constant
for a few minutes 1s known as the upper hcld point.

The stirrer is removed and the sample is now al-
lowed to gocl to about 80°C. The sample is then
stirred by hand with the thermometer. The chilled
material on the sides of the beaker must be inti-
mately mixed with the mclten sample in the middle
at all times. The temperature at which the ther-
mometer stops after it goes down and rises to 1¢
to 3° 1s called the lower heold point.
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Specifizations ani Test lathody (cont'd)

e ¥ e

Analysis of Santcwax R - Page 2

Stancard therrcretcers pre ured in this test. Ne
ccrrection 18 mzde for etem exposure.

3. Distillation Range: AL least B0 per cent between
350-2009C (une. rr.)

Method: ASTN D-20 (modified)

The apparatus is designated in the ASTM method and
consists of a flask, condenser tube, shield, receiver,
and thermometar.

After assembly of the apparatus ic complete, the
sample is melted and stirrad to insure propcr bdlend-

ing.

One hundred groms of the sample is weighed into the
flask, the flask is put in place and heat 1s applied
s0 that the first drip comes over in from 5 to 15
minutes. The distillation shall be conducted at

the =ste of 50-70C drops per minute and the distillate
collected in a weighed receiver.

The temperatures recorded shall be at the first drop
and st esch 10 degree interval between 350-%000C,
the per cent distilled over shall also be noted.

This distillation range specification 1s subjeot
to change as nmore history on this test of the prod-
uct 1s obtained.

4. Sediment Test: There shall be no insoluble impur-
ities in a molten sample of the product.

Method of Samplinrg: It will be very difficult to

obtain a good sample for this test and, therefore,
the best means of having a clean product is to el-
iminate the sources of impurities and keep a check
on these sourcas.

Por the above test, a 3 or 4 pound sample could be

melted at hourly intervuls to nee if impurities
were present.
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Specifications anc Test Methods (cont'd)

e a1

Analysis of Santovax R - Page 3

For* a fool-procf ruthod, 2 machan’zal meens would be
needed at the flaking r¢1ls to remove the metal scraps
which are the main contawinont at present. If the
rolls were capable of cooling the product to 30°C, so
that a oocld, brittle procduct could de obtained, the
metal could probably be removed by a vibrating screen
of 4 mesh size. A magret might alsc be ocapable of
removing tho metal scraps. At present the flaker is
being resurfaced and a ncw blade is being installed

to prevent the - .lings from coming cff ths rolla,

MONS 051888
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Specifications and Test Nethods, cont’'d
Determination of Sulphur in Sentowax

Tentative Method:
50 g. uplo, 20 ;- Nickel formate, 150 oc H.B. 40

w) in 1000 00 boil !'h.k
Lot ) nto of 30-40°C per minute to 285 Vater

of eryst. of formate oomes out up to 2000, Pormte
begins to decompose around 2400, and rapidly @ 270-275°.

Beat to 285° and cool to 20-80°C.

Add 100 ec 1:1 HC1 and some boiling chips.

RBeflux till N1 has Gissolved, (fosms), with Neyer
or similar apparetus attached to condenser, 50 os

-nonueu €acly (1% of cacly 24H;0) in the bulba.

Mash C4S to beaker or flask.

Make acid to ; henolphthalein with concentrated EC1, snd

dilute to about 250 co.

Aéd 10 co X/10 Jodine and 5 co ooncentrated BU1 added.
lLeave 10 minutes.

Pitrate iodine with B/10 thio using staroh.

cdcuhh to § sulphur in fantowax.

t Chlor: Santovax

38 ! Santowax and 1 g. sodiun in dry NL orueidle,
oo 0 capacity.

lut ovw low flame, until Santowax has gone, then to
Remove oo and allow excess Na to burn wnder hood.
Cool, vuh well with Hy0.

Make up to 250 oo.

Determine 01 gravimetrioally in 100 ec sliquot.

Do dlank by dropping Ns into water.

MONS 051889



Spegifications and Test Nethods, ¢  : '~

Santowax A vode S-139d Fo Specifioation.

lot Upper Hold Lowsr Hold C(olour
Date ¥o. n..s . Pt. O%¢. KPA

Sep.15/A7 A7 188 .2 60.0 3.8
A8 14&.3 61.0 3.8
Sep .22/37 50 1%2.0 690.0 3.6
51 2.5 60.0 3.5
52 | 1320 86.0 35
53 142.0 59.5 . 35

mmmxmmmmn
L] L4
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Spegifications and Test Methods (eont'd)

Pinished Produats (sont'a)

. Santowax, (crude individusl Zsoters)

Only small amounts of the individual isomers have
:o:n nade. Test methods used at Anniston are given
elow, ;

Analysis of Ssntowsx O
DBSCRIPTION:

This material consists of srystzls coated with a euteotio
01l. The color ia pale yellow due mainly to the adher-
ing o1l. The product is abcut 97-98 per cent ortho ter-
ghﬂv%hut)illtuou of diphenyl and meta terphenyl which
orm the oil.

This product is dietilled, nixed in the cateh tank and
run into drums to crystallize before shipment.

ATO STSs
1. Color: 1.5 NPA

Method: The sample is mclted with precautions not
to overheat and intc test tube. The color
is ¢ 4 to the standard disc ocomparator of Nat-
ional Petroleum Asscciation.

2. BHold Point: 530C - 550C.

Nethod: A portion of the sample is melted to fill

a 250 o0 beaker one-half full. A stirrer and a
thermometer (standardized) are inserted in the deaker
and the material is allowed to cool while stirring
slowly. When the temperature gets down to 550C, add
seed orystals slowly until sample begins to crystal-
1ime. Record highest temperature reached after ther-
mometer starts to rise.

3. Distillation lhngu 10°C maximum range. This range
should ineclude 3359C (corr)

Method: ASTM D-20 (Modified)

Same procedure as for Santowsx R.
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Specifications and Test Methods (cont'd)
Pinished Products (cont'd)
Analysis of Santowaxz O -~ Page 2

The temperatures recorded should dbe at the first drop
and at sach 10 per cent of distillate up to 90. Then
the temperature should be taken again at 96 per cent
of distillate.

Necessary sten tempsrctures should de taken to correc’
for the spergent stem. Correction should also be
made for tho atmospheric pressurs.

The distillation range test i1s subject to revision
when more history on this test of the product has been
cbtained.

4. Sediment Test: Ko inscludble impurities present
in the molten sample. .

Nethod of Sempling: The materiel shall be f£12-
tered through 100 mesh screen as it is lcaded
into drums. A sorple of the molten product shall
De inspected for solids. The drums alsc shall be
inspected for cleanliress.
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08 and $ Methods (eoontd) T2

hed Products, oomtd

Amalysis of Sentowsx "W
This mterial is & nnu solid of crystalline structure.

The purity is approximmte cm meta terphenyl
with pu't henyl -k:!.u w &:' inder. The pre-
sent method separstion yeilds & meta-parse eutectio at

3.3 per oent para which accomts for most of the pare
contaminants

_ﬁ:ﬁtﬁumhmtol\nummhw
and shipped in paper bags or paper-lined barrels.

[aboretory Tests:

1. Oolor: 1.5 - 3.5 WPA

" Nethods naouwhu.ltodwnh ttou-
solor hy heat and poured into & 15-m m

The oolor of the moltem sample is m
standard NPA disc omtor.

2. Pirst crystals: 90°C.

Mothod: A 250 oc beaker is filled about two-thirds
full of the molten sample and placed under & stirrer
and a standard thermometer, mterial is allowed
to oool with siirring until the temperatire reaches
about + Seed orystals of the sample are added

oontinuss, The tespereature
ntm&wwguheu‘mwmlolm«:h
reccrded a8 the “rirss orystals” point.
3. Beld Point: 83°-85°,
Method: Stirring is eontinued in the above 1e
whiles the tqmtungm down and then rises

%0 the hold point. The highest tempersture at mch
mtqmtmrpmmmtrccm.un-
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Speoifications and Test Metnods (ccnt'd)
Finished Produgts (eont'd)

Analysis of Sentowex 'M"- Page 2

5.

Sediment Test: No insoluble impurities are present
in a molten sample of the produst.

Method of Sampling: A saaple o the crushsd mater-
1al as it ia prepared for shipment shall te relted
for this test. The product can be.filtered before
1t is remolded after removing the water. Then it
can be crushed to 1/2" size for shipment.

Under the present open air method of handli

ng
tht' saterial, the dirt is especially hard¢ to keep
out.
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ations and Test Methode (cont'd)

Pinished Produgts (cont'd)

Analysis of Santowax P
DRSCRIPTION:

This material is « white 80lid which orystallises in
think plates. The purity 1s 95-98 per cent with small
amounts of meta terphenyl and tri-orthophenylene as the
contaminanta.

LABORATORY TBSTS:

1.

Color: 2.0 XPA

Method: The sample is melted and poured into a 15-mm
test tuba. OF the standard disc comparator the color
18 Judged with KP) standards.

Crystallisation Peint: 209-2139C

Nethod: The cooling in this test is started in s
mineral oil bath heated to 2300C. The sample is
welted and poured inteo a 1;30 test tudbe. The test
tube is placed in the mine 011 bath and cooling
begins. The test tube contents are stirred as seed
orystals of the sample ars added. When new corystals
appear in the solution the thermometer which is in
the test tube is read. This temperature is the ory-
stallisation point of the para terphenyl.

Ssdiment Test: Ko insoludble impurities are found in

molten sample of the product.

Nethod of Ssmpling: A thief sample of sach barrel of
material shipped shall be examined for impurities.

This material is also hard to keep clean urder the
present means of handling.
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CONDENSER FOR COMVERSION TEST

Approx. scale 1" = 1'-0"
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BENZEME CONVERIION CHART
Trom Final Report No. 1712,
"3Study of the Dipheayl Process, Pert III"

By 7. T. Niles
October 19, 1942
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Tempersture

Womograph for Calewlating Conversioa of Bensene
from Spesifie Orsvity

In the example showm by & broken lins, specific

gravity of 0.8977 at 30,0°C, shows 18.63 per

sent conversiom. )

.
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. Control Tests contd

onversion, comntd

nu‘u {o eo:::zion tost mgldom \-11_;1: h: ;u.t has settled

[} ons conversion of
wmit 4s wtmrmﬁtomt n-u.mﬁ, the temperature of e:-"
eonversion pot be altered, 2 to 3°C at & time, to bring
the conversion back to normal.

Amlyeis of Crude pipheryl

Mels 100-150 g. in & 250 Aist. flask with 10" colum. Distil
into weighed receiver to 275°C.

t distillate x 100
# diphenyl = M‘m“uﬁﬁ!‘—

ot for Bensens Leaks into the Stack Oeses_
8ee page 91 delow. '

evaporete on his fingers, but a freesing point test would
give & better oriteriom. = -
MONS 051899
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LIDT_OF DRAVINGS

There are over 350 arawings on file at Anniston, but coples oaly
of thoss thought to be of interest to NOL have beea sent to
London at different times,ss listed below.

Those marked "A" in columm 3 were sent by Mr. Jagel of Ammiston,
to Nr.V.K.Cooper in !mdon, n-u, 0ot.10/37, a second ocopy
going by sea mail to Mr. » in London, Oct.l13/37.

DRVIag Date sent |Sent T
Bo. . Desgription -t Ramarka
Qomversion Unit

AA-5581 Oast refrectory tops for linings

90-5584-3 | Cast steel door on shell of fur-| A
nace

90-7817 | Lead pot,flange,& thermowell Jaly 21/50] owm
9C-T8AS-5 | Stacks on Vapourizer

9C-T8AT-8 | Pot #1, details,with later
revisions

9C-7937~4 | Baffle for distridutor

A-T955 (bg steel flange for dlstrib.
Pipe

90-8131-3 | Details of columm
9C-8143-3 | Traps for colum
90-81A7-3 | Stainless piping for convertors serves for

references
to 81AT-1
& 81AT-2

90-8151 Brick lining, $6 wnit A
90-8153-3 | Details of mounting of burners A
90-8159-1 | Manhole into stacks A
90-8166-4 | Pot ocover uly 21/5ﬁ oM

9C-8166-2 | Pot cover,Baffle locations,
wits 11, 12, & 13 A
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Conversion Unit, comtd
90-8194 layout of piping, 4iphenyl traps
tanks

9c-8205

9c-8208-2
90-9015
9C-9019-1
90-9019-2
9c-9028
90-9024
90-9025
90-9026

90-9054
90-9055
9AA-9058
90-9069

90-9070
9¢-9075

Des tion

@ son|
to

to sump

Iayout; dbensene feed tanks &
pups

Iayout; feed piping & meters
Iayout wmits 11, 12, & 13
Preheater pot
Distributor
Oonvertor shell, wnits 11,12,k 13
Wapouriszer coil detsils
Vapourizer shell
Vapouwrizer assemdly
Gas piping to Dwrners, & DIL1
of mterials
mien condenser & split flow
Expansion flange in steam Jacketed
piping
layout of bdenzens runback

Ho piping to ccolers

Benzene 1ine, coolers to feed tanks Nov.13/5(

Ad
Fov.13/50

Kov,13/50
Nov.13/50

Aug.10/50
¥ov.13/50

Nov.13/59
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ldst of drawings, sontd

B Deeritie kA E':_.JEE

.2 1 St111
96-7870 feutiomtm eolmm A
907871 | Layout DMphergyl still M A
90-7872 Condenser A
9C-7873 | Stall A
IS | BT,

Data /§S’ Diphenyl 3ti11%, June /A6

90-T877 Hidoiler tamk A
9C-T886 | Swivel split flow box A
90-7868 | Diphenyl still condenser details| July 20/38 { sE
90-8152 | 1500 gallon catch tank A
90-8192 | 6000 gallon oateh tank A
90-8193-1| lLayout of crude oatch tanks A
9¢-8210 | layout #2 still A
90-8211 | #2 3111 hester shell 'y
90-8212 | #2 Still hester assembly A
90-8213 | #2 Still eatch tanks A
90-8214 | #2 St11]1 heads and tails tank A
90-8215 | #2 2:1-}1'81033 from swp tank A
9c-8223 Rotaweir A
9c-8228 | Rotaweir details A
90-8254

layout of piping, plan & eleva-
tion, Diphenyl still

MONS 051902

79



list of &rewvings, oontd

ewing W
¥o. Desoription to MCL to | Rewnrks
m Compression
9C-7360 emonts for durning
36 (obeolete), not sent to !3, A‘s‘ﬁ?.'" 1:::::
Jane 30
90-7366 Hp compr; wiring & control *hy 208 i8R | &
90-8080 Hy condenser piping A
90-8165 wiring & piping diagram A note on
=T7366 ¢
90-8288 layout & piping & b ewvies
.13/50 !‘o!'.} ) - R
'or amend~
90-8279 | layout Hp piping from unite A wsuts
NYB-14836 | Grisoom Russel Company
Condenser (Pinned) A
® See ANE's letter June 30/28 for correstions to this draw
also B.G.Thosnas, My 21/38, explaining that it relates to
one ocompressor, while 90-8185 refers to 2 and 9C~9095 to 3.
90-9095 Yot semt to NOL
ﬁg Distillation
90-8551~1] High boiler distillation Juns 1946 n&
90-8551-2] Elevation A
90-8552 Highboiler distillation June 1946 m&
90-8552-2 | Pictorial Elevation A
Qensral
- tic Flow Sheets. Inclu~ [June
ot Foge R g -Rag (PR
mait, .‘“09
90-8120 | #6 Unit. March 25/%) Nme 13/.1 nor

MCNS 051903



List of drewings, contd

81

TNVIAg

B, Description

Qeuneral, contd

90-8190-1 | Genersl layout, units 7,8,9,10
90-8266 Flow Sheet - Convertors
90-8550-2 | Plan

9¢-9060

Instrumentation di:gn-
Diphenyl (electrical) Shows
Benzene feed system

Nov.13/50 otter B
to Nov.13
1950 for amms
ments
A
A
AS
Nov.13/50| owr
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GENERAL JOTES ON BQUYPMENT LIS

Beference should be made to Amistom drawings and design dats
for m-tu: z::t;:_hnor the m”::: pleces of oquz.-ut.t The
" following tended only ve & generel ion
of the equipment,and a few comments picked wp during mw
visits to Ammiston.

The equipment list is valid only for units other than % and #5.

The design was developed at Amiston and some modifications

were introduced when wnits $#4 and #5 were planned. These changes
wvere found to e undesireble and the design of sudsequent waits,
inol #faA1, 12 and u,gm Jast installed)followed the eri-~
ginal pattera. Bee Dage 32 above and page below.

All benzene lines are steam traced and lines oarry diphenyl
o hi-bollers are steam Jacketed, the Jaokets being 1ii

provided with fon Joints. (See Ammiston drewing SAA ).
I8 1s faportant to oarry the stesm Jackets right wp to the

The A1y 1l conversion and distillation units were indoors,
the store and the Santowax distillation wmit outdoors,
with some shelter for the heating furnaces, vacuum Pump and
instrwnsnt panels.

See the notes on "Gaskets” page 23 above.

The convarsion and still buildings are high, with effective
roof ventilators, and are open completely on the East side, W
to the level of the working floer. (Pot rim level). See also
mulﬁ-obm. The floors all are of vertioal steel greting
Amiston are very emphatic about the advantages of this.

Flanges on the unnnign systea piping are of the standard

Songns 1t srooved Flaagen ot Moasinto design above 31" Orase
L ) 8 .

olap gate valves wp to 300°C, no valves -bon" 300°C except

cast steel gate valves on the diphenyl still.

Mterials of comatruction for various items are detailed in
Amiston Resesrceh Department, Report No. 1642,

See alse pages 22 & 41 above and 86 & 85 below for notes on
the echoice and performance of different stainless steels.
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Zguipment List, contd

n

one 8 e Tanks
Pive horizontal steel tanks. See 810 pages 17 & 29 above.

Pap for swplying #3

SRS M P et e v e
oon a »

ortarte 1o at’ about %500 gel1 gellons. ’

Recyole Yeed Tunk

See also 29 above., Dre 90-8205, dut see amend-

monts in ter XN -~ M. 'o'on .

The tank in use in Novexber 1950 was & horizontal aylindrical
steel vessel with bulged ends, sbout 7'-6" dlameter by
137-0" straight side. Olpsuw about 5000 USG. SJet in-
side & soncrete retaining wall mmloan at some distance
from the flow oontrol room. Pipes to and from the ocpereting
building run overhead under & steel skest shield 'nh [ )
steam trecing line.

Presh benzens in from §1 via §#2 under float control; re-
sovered benzens in continucusly by grevity from the reflux
eplit doxes, item #12, of the conversion units, and semi-
continwously by pmap from the bentene receivers, item N7,
of the hydrogen compression roosm. Bencene in (after exami
oation), bYatclwise by pump from the lsnzens receiver, m-
» the diphenyl still., This batchwise return is dis-
, for Newport conditions because it would cause wide
vu'ntxm in the ratio of fresh to recovered benzens, and
it lnﬂ-. Been pProposed to interpose & bLuffer vessel so s %o

& bottom outlet with an wohnd" in the
tu' and s0lid matter, to the feed pup,
IO o e . B e o e P B trgsd

8. e PuNps
for steam,Dut it had no steam conneotions in Noveaber 1950.

& sump at the lowest point of the tank for removal of water.
This drein requires attention seversal times a day and
should be convenien loutodlotbtthwu-mm
Mﬂnnmhu ™m out, and the bemsense is ooming.
lg:cm mmin for sampling, though a
uw‘.hluht through the arein valve, or taken
p.of btranches on the line from the feed pump,

-
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Bouipment List, scutd
#3 Becyole Feed Tusk, comtd

oausc bad troudls. The
domes over the float ocontrollers are insulated and steam
traced, Dut the tank itself is not insulated.

It 18, of course, electrically earthed ("grownded"),

|
:
8
¥
¥
$

gotting into the denzens if the eoil fails, and of bem-
sens loes via the ocoil, JBvem if the o0il is takem out
over the top of the vessel, loss is possible by siphoning.

#  Jeed Pumps to_the Conversion Units

Amniston report 1642 of Oct.15/31 describes the feed Dwps
as Wesco No.507 (one them for each wmit) with hand-cpereted
-9ass to set the Gelivery rete. Stainlees shafts with

4 Nosist" impellars and liners., 1800 APN.

In Novesber 0, one Gould centr pwp with an in-

of -peinforced rubder rings, with
lltlinl{ttgh oarefully with the and, ¢
1ivery about 170 USG t at 100 peig.

A steady feed rete is important decause flustuatiocssin the
rate cause variations in :: pot temperatures. (The flow

A1k

the eontrol , because ?tho sensible heat of the lead,
the pot, and its setting).

* These rings are made for the stems of water valves, dut
have been found to serve Detter than other
bendens punps. The slight softening &
. .of the rubber is advantageous. '

g
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guipment Lisy, contd
#4 Food Pumps to_the Conversion Units, comtd

There is & Fisher strainer on the line from the feed tank,
item 4, and the pups deliver to twin filter vessels in
the flow control room. See under "Process in Detail”
above, page 30,

#5 Couversion Units

o See list under "Diphenyl Process Drawing List"
m "Conversion Unit”, page 77, especially:

s RaR. A¥E
90:3927 -5 9C-9019~1 AA-T955
96-8147-3 9¢-9022

In Noveader 1950, Amniston hed 12 units, of which two were
of the two-pot type with special tubular heat exchangers,
to transfer heat from the converted vapours to the in-
ooming vapour, and the remainder were of
type. Thare were nuserous minor 4differences from ome wmit
to another, representing different s in the des
history of the prooess. 7The 3-pot mits are pref .
be described in this report, because the design
of the Newpert planmt is to De Dased om the 3-pot systes.

A 3-pot umnit oonsists of three essentially s s
less steel vessels, about 6'-0" deep by 1'-10-3/3" I.D.
see drawings listed above), each set in 1ts owmn gas-fired

ce. The bensene vepour passes the thiee in
series, called respectively lst prohsater, 2nd preleeter,

and coovertor. The 1lst prehsater is in the middle of the

. row of three pots, with the 2nd preheater on one side of
it and the comvertor om the other side of it. The furnaces

are of firedrick, with asteel casing.

Bach setting has o g8s burners, horisontally directed
ummoz,rm-tmimluurmuw,

evenly round the sircumference, and there is a pree-

sure gauge (adout 22 p.s.i. QL” each burner, between the

control valve and the Jet. flus gases from pots 2 & 3

go dowmwards to oross fluss lesding to the bdottom of the

- setting of pot §#1, them v Wside that casing, and out %o

s flue 1 to the bottom of the setting of the vepouwri-
ser, item .

Thare 1is a steel door, with stabbing hole, at the bottom

of each set » for running out lead in ocsse of leakage

from & pot, and there are ascess doors in the flues where
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than the other two. Ac the waste lwat from pots 2
and 3 1s for #1, but the xrners in the 1
sett have & 1ittle work to do, and of course, would

be 1f the pot had to be re-started from sold.

Bensens froa the le feed tank,
the pumps, item 3, against the
oonversion system, to the top of
item JEA. It is vepourized nguuudon
bubbles through the

Mh-cdbp!aoruohh;w:.ztoﬂnhuudm
w,mmmwtnm&momm
diminish the entreinment of lead.

A great deal of experimentation has bDeen devoted to swsh
blems the design of the 4ip pip and of distridubore,

ses below), for wse at its lower end, the design of
the barfies, the choioce of stainless ateels for the aLffer-
ent parts equipmsnt, and the choice of gasikets fer

for
patterns of pots etc are -tiﬁ glving good service at
Amiston

The s, and the fit inside them, exposed to the hot

au. dut not the covers), are of stainless steel. 300 pages
& below forr the ocholce of the type of stainless

steel, 8180 page 22 above.

Anmiston use steel covers for the pots. The #1 pots
have flat covers, of steel plate welded on to the rim of
the stainless pot. Some of these plate covers have heavy
redial fins we. on for stiffness. The 2 pots mve
l-tv{ oast steel domed oovers, dolted omn, with heavy cast
stowl (divided) beoking flanges under the pot rims. The
baoking flange has fowr lugs, fitting into sockets on the
furnace roof and supporting the pot so that the rim is
several inches above the top plate of the furnmce easing.

MONS 051909



Egquipment List, contd

]

Oonversion Units, oontd

The gasket in this case is 5/16" round .>ft amnesled
oopper, with & square section uhntoa mkot inside it.

The ;rd pot 1is similar in construction, bDut has & gasket
of 17 twraided asbestos rope. MNr. Earden took & sample
of this in Awgust 1950, This thicker gasket is used De-

oause the o8 of the s pull together in service
at the high rature, they can remmin in serviee
1 with a thiek nmt. %o mke the gasket,a plece
of asbestos rope is cut, long encugh to lie Just

inside the bdolt cmlo. plus & fow hches over-lap. The
ends are overlapped, and the groove between the overlaspped
parts is stuffed with stramds of asbestos ropa, and the
mlnwuthnfwtmm Liquid glue is

used to help in meking the overlap amd in the
ring in pDlace between the flanges dur: assesbly. In
usq the joint ring becomss completely ttened and hard.

o of restriotion orifices after #3 pot, as discussed

ot o Ty e ¥
asbestos rope are

m:l.o'. Vertiosl sheot J.M';:nm, nbutu 6"

R L
. 5§§;§§¥'

i Hl
T

§

b

e
5,:

A

i’a

2
fS

25

proposal to use thicker covers and backing flanges,

and to mike them of stainless steel Maving & higher tem-

perature yisld point than the plain ltnl. ones, 1is liked

at Amiston, becauss it offers & clance of waing

g:nn on the oomversion pots as well as um;mm
on's proposal to use slotted bolt holes is 4disliked as

tending to favouwr the bending of the flanges.

London also & u ing the pot rim om a oomtimu-
o-rmm fowr lugs, but this
to-koth.mboltlmu.ffinltof
mou, rod them of the eooling effect whieh exists under
the Amnistom , eud to make the reising of the

pot a little mare difficult.

At Ammiston the ocmpanion flange under the pot rim is in
two halves, bolted together, as mentioned a , ferning

& eiraele, vith fouwr lugs at right angles to oms W
Pairs of short pieces of angle irom are welded inside the
box freme which coaposes the furnace roor, these pairs

forming guides for the lugs on the compeni stod
)uknc pieces are placed first on the botto- of

guides to give the necessary elevation of the pot, thee
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Bquipment List, contd

#5 gomversiom nits, oomtd

‘the pot lowered im and secursd by steel wedges driven in
. alomgaide the lugs. The pots should not be rigidly cca-~

roofs, but ome ocases steel sheet sectors are used to
bridge the gap. In any case, the joint is made good,
either uthehz" more recently with a te ocomtain-
ing asbestos (insulating ccmpound + This helps
to keep the pot rims a little cooler.

The bdolts in tho pot cover Joint and in the adjoining pipe
flanges, are of ordinary steel,at Amniston, and are never
re-used, partly to save time and becsuse they decoms
stretabed, but mainly because working oconditions oan be
very me-fcruhlo because of the radiation of heat from
other waits. using stainless bolts, and having
only one wnit should ‘o able to re-use the bolts. It is
sted to use nuts of Aissimilar mstal, to diminish
'En. In eutting cut the bolts on the pot cover, the
ﬂ-m- welder uses an oxy-acetylene tarch, and outs
through the base of the nut, flush with the wper surface
of the ocover, and the stud of the bolt is them Imocked owt

? tween the dol holu,tom-

vent rotation of the bo !'b'nutlnnmmnﬂlu

air-arivea spanmner, wm,MtWQmm

pots are hot, with h lcng retchet spammer. Annisteon

advise lm J.n-t attempting to use & and

m:oht pot covers because of the of dis~
L]

The attaclment of the stainless pot rim (by n:lds.u) to the
g&i::olfmagpﬁ: to boh:.uno of weakness mth

o very heavy tly bump
vidrating whenever the npour is pusg: cnoh at this

oint are not waimown.
ohonofthornotmpot)f % ml'.

British mkers of stainless stesl agree that 309 stainless
steel tends to be bDrittle at the pot tempersture, bdut that
30 Goes not. JMOL are experimenting with pots fabricated,
, from oentr cast sections of 330 stain-
:I.ou, either with 309 or with special eleotrodes.

‘U
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Banipasat List, conta ?

#5 Qamversion Units, sontd

See the letter from Nichigan Steel Cast o to Annis-
‘o-, 3 ). Amiston discussed mﬁu . Aug.1/39,
Heat treataemt, Mrdoation, is rec Lfor

doth 309 and 330 stainleas.

Inecmel, Bureka, nickel, and alloys rich in nickel are
said to give poor servioce,

Ammiston 18 5/39, that cast thermo wells

of 309 had proved to Writtle. OCentrifugelly cast &ip

Pipes of 309 were Detter tham rolled, or mold oast, but

weare it o becams Deit in servise., Oentrifugally

sast 41D pipes“have recently Im-zhgm excellent ser- Sof 310
vioe in ] of mu&r dross stain-
tends to form om the imaide of the p. » dut no less
appears %o have resulted. Thermo we of cast 330 have steel)

Carbon tandas o Duild p in any orevices in the ingerior

dthg:‘l.lﬁhuﬂlmtmwlm. Cast covers
ey mgzmm.umu-m- M’gﬂ.

Annis wares nluzmotﬂpoen outs
148 D covels

s renswabdle Jiner for lnit'fn

inches at \L”. N&g and four 5, holes arilled redislly
through the wdll about 4" from bottom.

At & moe at Amiston, War,16/89, s prg:ul was made
towy s or whish would discharge tan-

vapours
. gemtially in 8 horisontal direction. This it wes
would give the lsad & pwir. utan,dmum
of the s, increase the contact time of the vapowrs,
the size of the gas bdubbles, and 4diminish the
sntrainment of lead. Narrow orifices must de avoided im
the design of axy deflector Decause of the duilding wp of

This deflector had not been tried at Amniston, but Londom
asked that the pots to ':;pnwi;nod for Newport should have
deflector. Standerd o8 wers, however, shipped

Tn Noveaber/50 1o evold Goley: ’
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Besipmemt List, scutd %

#5 gopversiom Units, soutd

Texas 01 Avg.10 sent MCL a drewing of the distribdutor
they mwd;ngpd/;&- pots for propane eracking.

t0 the eonvertor is insulated on some of the wmits. It
is dssiredle to avoid loas of heat anywhere along the
line of flow, wpp to the top of the comvertor pot, and
8% ome Sime the pot l1lids were insulated. It was found,
however, that greater distortion of the pot oovers and
bolts resulted.

The insulation of the vapour pipe from the secomd prehsater

%0 the oonversion pot is mot an task. In oases,

asbestos fider, Mnside a sectional L;um baek) casing
Jolns Mansville

t in & dust stesl oasing. This
mm‘“““‘%mmﬁ'&'uﬁm it
Ay csuse P

» innhtda-m.hn P stirrws,

SWre EOuge & stop valve, which is olosed,
mmlﬁwﬂa mu'thomoo. 1sad
in pots 1 and 2, and lines e used -Dass &

the 11
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Bquipwent List, ecmta -

#6A  Wapourisers

Drewings. 9C-7OA5-5 9C-902%
9¢-8159-1 9¢-9025

One per ocomversion unit. Esch consists of s single coil
o of two 00ils in parellsl, in a brick lined steel
stack thr whioh the flue gases pass. Benmnepasses
downwards the o60ils comtercurrent to the flwe
geses.

The vapourizers first installed at Anniston had two
ooils in parallel, one inside the other with & sommon
mnm,adnoMuInenmhmt.h-‘%
to & Y pipe into the first prehester. This arrengemsn
was found incomv: ,u’:m(uommmmoor

bDetwoen the two soils, and consideredle le with car-
bon bloockage. Anniston report 1642, 0Oot.15/31, states
that sorrosion of the vapourizer coils may occewr by eon-
densation of moisture from the flus gas, near the point
of entry of the cool bensene.

rubber stoppered dDud bottles, which, for safety,
are sheathed in simple s ipe sockets. %The densh
has & simple wmter iretor, and it is the night opere-

tor's duty to test wits. He simply aspirstes the
z % acid for about 10 minutes, then smlls
““ .

nmdthvmwuuwuurm except Dy lead

foroed back from first preheater). o8 of impuri-
ties left Wy tion of the bensens are simply
oarried forward L"' the vapowr streanm.

The flue gas must, of cowrse, be by-passed round the va-
pouriser when the Denzene flow is stopped. A coil should
give over a year's servioe bprm needing repair.
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(To follow page 92.)

MBI TADIE, FIC.
DBED FOR CLEANING
ZHE_LEAD TRAPS
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Bguipment List, contd »

#7 lesd Trap, oontd

runs out om to the tadle and down into & lesd melting

pot, from which it can be rum off at coavenience imto

molds like those used to empty the pots, 'nn-lthg

pot has & drick setting, m a p&.m Durner, dut the

mlﬂu is heated simply by open 9, confined some-
t by means of sheets of corrugated irom. The maturel

gas bas & high oalorific valus, sothe melting is quick.

The molds are the same as those used for emptying the lead
pots, see page 39 above,

Eote cn Repairing Lead Trep & Colum

These wnits are exposed to the blast of hot vapours
opposite the gu inlets (especially the lead trep since

m introduotion oreiruo plates in the vapowr pipes

from the convertor), and they wear thin, The wnit deing

stmt down, and purged with (O, external patshes ocan de

welded on., A useful trick first is to weld & pipe

nipple on the center of the patoh and to leave it opcnu

& vent wntil the patoh is welded to the vessel, thea to

put in a screw plug. Such repairs are done with the vessels

in their working positions, dut filled with 00p.

mmmta-tﬂwht&hmwmmm
Deing cleansd, apart from the teapereture aur ser-

vice, and 1t should be of heavy plating. Stainless not

necessary, and thin stainless would be unsuitadle.

#8 Prectiomsting Colwms on Conversiom Units
Drewing 9C-8131-%.

One to each conversion wnit. moﬁrm-tmbotmm-
wﬂu;pﬂ. Beanzene reflux in at the top from reflux

Vepowr out at the top to eondenser Fll. Underflow out
at bDottom via carbon trep #O to sup tanks #10. Thermo-
meter well &t point of entry of reflux line to colum,
and one in the exit from the carbom trep. .

The colwm s 12 plates, bdut the ocaps have Deen removed
from the lowest 2 plates becsuse they beoame ohoked with
entrained lead, ete. The lead would de above its melting
point as it entered the column. The need for so many
ghtn, for a somparetively rough tiom of Demnsens
henyl, has Deen questioned, plant experience
indicates some diffioulty in n!nhuung & reasonmably
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Bjuipment List, ocntd
# Freotionating Colums om Comversion Units, contd

low content of diphenyl im the distillate and of demns
in the wnder flow of the columm. e

m._h:l.'y the plate otnoi 1s low b:.um of the
lgo‘n M foul. of the
nm by oar the vapor l‘tl::.l
‘hm have the mul a-un holu to prevent dlock-
freexing. Design datas were wsvailabdle, May 134/28,

The oarude diphenyl tanks are hest insulated, and any
stean jacketed lines outdoors, The columms
have no heat insulatiom.

Packed columns were used on the sarlier -utl, but thq
mxw with solid matter oarried forward
) .

#9 Carbou Frep
Drewing 90-8143-3,

Underflow in from columm. Side outlet at top to sump
tank #10, with thermo well in the pipe bend,. outlet
p”omodmmhutbmmolhrmrum
3&“ sump tanks, 30 forxing & seal dend Detween
trep and the sup tank. 7This seal bdend and all the
piping are steam Jacketed, imner tube 2" diameter.

The tempersture of the columm trep is Delow the melting
;:t:tefwnthttbwthtntunmouwh

Jq divided solid es. HNHowever, dus to the matwure
the infwnidle, carbomacecus organic materials

Cht settle cho. the lead is intermingled and agglomsreted
out the trep to oo Teads "The proportion af ear

recover prvp on
‘no-r " trap than in the 'g.:::?

trap.

Amniston report 1642 of M_és/ll states that this oarben
trep needs o mon .mtht,nlm:!l
1% bas & bottom n.nb-tohuhn

oleaned bty Ao seen at Anniston in Novesber 1950,

sizmple vertioal steel oylinders about 370"
Goep by adout 1'-6" dismster with adout & 9" flanged neck

MCONS 051919
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o

Qarbon Frep, ocmtd

to conneat to the bBottom of the colwmm. The cover alse

had an otiom pl mmm
h:n»o plug ing eyes to facilitate

for Tiphe

Horizontal, steel, insulated tanks. Underflow in,

grevity, n-n.oh—ﬁmmbentnpﬂ. Mwaﬁ-

merged nu to Diphenyl 8till #3. All liquor lines
tean Jacketed. Vent to off-gas system.

Stean ©0. meﬂ.ﬂl Yareos liquid depth indioator.

Vent with explosion dise.

». nhlm my 1&48 stated that these tanks are
ted at about mnnt orystallization.
ucuulon‘u- 1950 the vent pipes were quite

hot to the Souwsh, .

f10A Submerged Pump

Jor trensferring erude diphenyl from swap tank to diphenyl
stills. One to each sump tank. Explosion prosf moter.

Condepsers on Comversion mﬁu
Drewing 9C-9055.

bty-pass. Balancing line from top of ux Box #12 to
ocondenser, with comnection to hydrogen off-gas system.
Mumommmttoﬁushupm

Zmiston advise against the uss of ocopper tudes, bounu

of the sulphwr writies in the bentens. They
mking this s .u‘:m of axple ocapacity.

Beflw Bp1t Pox. - WoNs 051920

Standard Notaweir, with sight ghuu and levelling serews.
One to each conversion wmit. Forward flow returns via
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M3 Diphenyl st
Drewing 9C-825A.
Two are installed. Horizontal, insulated, -m:. tank,
Submerged pump with water cooled bearings, and outlet

%0 external gas-heated o0il with branch to orude Santo-
wax receiver §#20.

Inlet from #10 sump tank and "Esads and Teils” receiver
#18. On one dished end s return line from bottom of
colum 4. Return line from hsating ooil. Vapour
otrtlet dottom of colum #14.

l'mtpmo,muhuchummmpmtoth
column wp through the roof. 7This vent pipe
6..'-02 bﬂt%ﬂu ummmunmm sbout

length of pipe & pahgod' n:‘”:;"::gm
]
othar oase 1¢ 1s bare tely below’ the
there is & thermo with & thetwo cowle giving &
on Maltipoint tespersture
in the instrumeat room. nntmtbemmu

ture rise. The pipe adove the flange 1is swported oo
MﬂhttﬂMﬂttﬂuhMﬁmnm“
be lifted for sasier replacement of the dissc.

The bursting discs are B.5.48. dikes, type Al-Pb (leed

on the ocmoave swiace Imu.meﬁ

mm 39 (in another case, l3) Pes.1.8., oarr De-
two B,3.48, w’

#138 Heating Coil
Drewings 90-8211, 9¢c-8212,
One for each still, Swported in a steel anas with
firebdrick lining. Gas fired. lLiquid oircula

by
pup FfA3A from and to still #13. Plow is counterourreat
to flue gases.

hot d1p 1 oirsulated, a very high pressure would develop
in the ts. :

MONS 051921



(To follow page 96)

B.3.&B.d1s0~,

Vent whitt box

[me refloa

Ninged
o

rn-hlcﬁﬁﬂ ohs n;n’

4

Tt
-.;’.'I... L ~ r Froal View
3 Swivel i H
Side with ht;r!:tc :
Yiew U :
1% dintitiols recaryers
0 ()
o AT
VIO s
pi-— ®
(oL SWIVEL BOX
i A
MONS 051922 m



Bquipment List, eontd

e

7

Qolum
ﬂ'lm ”.78700

One for each still, 20 plate columm, Drain holes in
lates. Vepowr inlet at Dottom from still #13. BRe-
ux retwra from split box #16. Underflow from dottom
tack to still #13. Vepour out to condenser #15 via

‘m.m‘ .

Amniston formerly used a packed columm, with & direct-
fired still, dut the results were not so as with
the present bubble ocsp colum. On 12/%9 Amniston
?nnod gh win%: that !.::. gg?h 00%!.-, prqt:ud
Special care is needed if the reflux line to the still
is not to freese,

Oondenser
Drawing 90-9872.
One per s$ill. Horizontal tube and shell. Vapowr ia

‘11 colum #14¥. Condensate out to split dex #16.
Cooled water through tubes, sirculated in
oxo!

* Baflux Split Bex
Drawings 90-8023 ana 90-822%,
Standard Rotaweir, with sight glasses, and leve screws.
One for eadh still. Condensate in from oondenser

mmhwwoolnvhu Forwvard
flow to densens receiver 21 o mﬂ?“ﬂ-
eoivers #18 and M19. W ‘m, steanm Jacketed for
ceeasiomal melting out, have flame arrestor).
The reflux bdox should have steam treocing for use ®
the diphenyl freestion is muming.

for Swit 1 88111 . 08
Drewing 90-7686 7
Ex:u- eseh still. Condensate in from Reflux Split Bex

ous mmml sdjustamt, to either "Eesds and
‘_ﬁnﬂ.‘:’ ns, o m’ﬁ‘:wl receiver #19.

MONS 051923



(To Tollow page 97).
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Equipment List, cont'd

#18 “Hesds and Taila" Receiver.
Drewing 9C-812%.

One tcr eaoh still. Vort;cal hnk v;th sudserged
pump,and manhole. “"Heads 11s” frectiom of
a1stillate in fraswivel Split no- Box #17. Steam
60i) inlet snd ocutlet. Submerged pump delivery line
back to still. Vent line with lower portion steam
Jacketed and carrying bursthyg dise.. Inapeotion bhole
with loose hinged sover. Bottom outlet.

#18A Submerged Fump

One per Heads and Tails receiver, JFor transferring
Hoads and Talils fraction to 3tilm#13.

#9 Diphenyl Receiver

Vertioal tank fitted with gudmerged pump F19A.
Dipbenyl fraction in from Swivel »ut Plow Box #17.
Pinished product out via pump delivery line to Aro-
olor Plant, Store tank or Flaker.

Vent with lower portion steam jacketed and with
burs disc. MNarhole and cover. Handhole with
loose ed oover. S3team coll inlet and ocutlet.

#13A lulm_-rgod Pump

One for each Diphenyl receiver #19. Por transfsrr-
ing diphenyl to Aroclor Plant, Store Tank or to
Plaker. Explosion proof motor.

'm Crude Santowax Receiver
Drawing 9C-7877.

Vertical tank with subtmerged pusmp #20A. Inlet from
submerged puip #L3A of -un. crud- Santowax froa
outlet of submerged pump F20 to #34B of Santowax Dis-
tillation Unit.

HEandhole and loose hinged cover. Nanhole and aover,
Steam coll inlet aand outlet. i

Steam jJacketed vent snd dbursthig dise.

Orude Santowsx to drums through dottom outlet.

Second steam Jacketed vent with hand valve.

MONS 051925



Squipment List, contd
#2004  pubmerged Pup
" One for esch crude Santowax receiver. PFor trensferring
orude Santowax to #33B Santowax still charging tank,

#21 Buffer Storege Jenk

for reccvered Dentens., Vertical tank with manhole and
vent. RNeocovered benzene in from reflux split box #16
and out to pump F21A. Inlet and outlet for steam soll.
Oauge glass.

1A pwp

mam regovered benzens from buffer storege tank,
m. donm:.. to reaycle feed tank #3. Explosiom-

#22 Beat Exshanger

One for eash still, Receives hot sirculating water from
oondenser #15 and delivers oooled water to pump #23.
Cooling water tlurough tubes,

!h Omtm water 1s maintained at 3o-lm°c dwring
the bemzene forerwm, Mm:ewcdwmmmh'wl
- fraoction (wmoanm‘nmm-hmm
w&h in each case). Compére page k‘{.

23 Pwp

One for each still., Receives circulating water from heat
exchangse 22 and delivers to condensers #15. Explosiom~

#20 Jaie-p Water Tank

One for each still. Receives make~-p pond water as
nun-u to mhahh water lost by mmuu on oir-

ﬁmm? o F15. Bottom outlet to eircu-
; . erflow. Oonstant level device for ocom-
mﬂumutw-h-w water. Condensed wmater
would, of comse, e better for this make-wp.

MONS 051926
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#25 gooler for Nydrogen
Drewings 9C-8040, Griscom Russel Co. NYB-14836.

Esch e the fowr parsllel umits of the oooler
ms been swrounded by a water Ncket to e the
cooling swrface.

Receives hydrogen, eooling, from s main serving sll

the sonvertor tl. There 1s & vent with hand comtrolled
valve comnected to the hydrogen inlet via a bDemsene trep.
mhtmus_u’oc containing daffles and drein-
ing to the surge tank .

#26 Tank for
Drewing 90-9188

ene from
t tbm-

. or §29.
Condensed flows by uw through u outlet
to oither of the two tanks . Fitted with 55" mter

$0 provide pressure release if necessary. Water

s & vent with flame arrestor. Line to instrwent
oonen pressure within limits of 11-16 os. Presswe
gsuge. Ba ing 1ine to benzene rsceivers #27.

Yhen the presswre drdpl to 11 oz., the compressor low

%
?
§§
‘a
:

the pressure falls again to 11 ox. (per sq.in.)
# through the roof,
#27 Denzene Receivers
Drewing 90-8188.
One for each sor. Receives oomdensed bemsens from
swrge tank m-u-m-mmm,mu:'
pressure tank throwgh ses. DBensens
via bottom temw%muum

#26. level gagm

for each sompressor. oiﬂng condensed Denzene
receiver $27 and delivering to recycle feed

MONS 051927




Bquipment List, conta 1
#29 Jwo Stage Bydrogen Cowpressors

Drewings 9c-8:88
: v!.r!.ngo ooutroh, revised version
o, Bulis, Jan %o

wo m installed. The first stage compresses the hydro-
’z o . M ﬂn sesord to 3 pressure. Provision

urposes., The ocompres
dmmuw coom u.l-an:m
oal tubunlar condenser after esch s » dreining to the
corresponding pressure tenks, items a 3.
n-. stated, Novesber 17/38, that the soapressors

3 stainless shafts and valve duu. Ni-resist

liners and vali gaskets, stainles
Llcum:uw"-mfomwmau:lm&

hmchuomhumbou pw
owpper and its alloys are &vo.
mationed gaskets of Babbist nul r& ﬁh COMPYessors

Amniston were asked if wm-lubricated cylinders with oar-
bom P mmumm,m:mupnumt
Linely vi‘odurbo-, might oome over in the hydre-
Q-nnu. abtrede the oardon rings. Drawing 9C-T7366
showing the and oontrol tem for a single ecupres-
sor, Was semt to , My 23/38.

The compressors are fed rether liberslly with lubrioating
ouumuumpmam condensation of Demsene

in the Dut Anniston have not noticed any trowdble

from lmiuttn 01l getting into the process stream.

w. A. N. Bl Jame 3 M, pvo s general discus-
liucftbmtnnnﬂ 1 of the ooxpressors,
inciden nt.:.s p.-.i.g. as ths two
pressures e valus were not oritiesl
and tlnt choioe hnd o ccnuonttuu of oylinder

sise apd quantity of gas te de handled.
sive oading would be satisfactory as an slterna-
% of£" wnl oontrol wsed

had deen 1sced tioally operated controls
-4 tzfm' Klectrical switobes would

i any oase be owtside the compressor room. The room is

laced & few yards owtside

!
g
R
i
§

MONS 03 1928
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30 Interstage gooler

One for esch ocmpressor. Simply eonsists of & vertioal,

wmter ~jacketed m between outlet from first -hgo of
t to low mum tank #31.

end vapor im at the the compressor. Oendcu.u

Mﬂmntbbet totholwmnmunk,

Pressure Teak
Drewing 90-8188,
One for each ocompressor. Reeeives at via
interstage sooler $#30 from first .u..ﬁi.a.rf."!;..
and Gelivers $0 seoond stage of seor.
Mumuboum receiver » Bottom @rein

& dereting B.8,48, aluminium, with lead gun.
e ssure sile),—to at 8.4 Both
M%Mmﬂn sbav?o’rod'";ttbc-
presscr room. The veats should de well from the

The taak h:‘:.z.vun %0 opem at 100 p.s.i.

Oooler
amun&mmmmw- from outlet of
second the ocompressor to the pressure
tank m.

» .
Drewing 9C-8198.

One for eash ocompresscor. Receives hydrogen at 300f via
m from second stage of compressor and delivers

« Exoess vented to atmosphere. Con-
mmumum bdentene receiver J2T.
Bottom drein ocock. Fresswre gauge. A cormeotiom cm-
nally installed Detween item ¢33 and item #31, wi
redusing valve, was removed.

There is & ~gpeareted relesse valve to atmosphere,
opening at SAUGE pressure, Als0 & pop valve to open

MONS 051929

102



Sguipment List, oontd
#33 High Pressure Tapk, contd
at 380 1b and a rupture 4isc to open at 580 1b.

Amiston installed flost typs traps to discharge conden-
sed bensene from the pressure tanks, items #31 & 33, dwt
discarded them bdecause of leakage past the valves. It
is believed that traps made, for instance of 316 stain-
less stesl, with hardened seatings, might serve. At
present, ﬂ'n benzene is discharged Ly means of hand-
opereted valves, as descrided on page ¥ adove.

3% Gharging Tenk for Santowax Still

Vertical tenk with submerged pump F34D. 4B receives
orude Santowax from orude Santowax ncouﬁ #20 via the

sulmerged pump #20A. Return line from ter #34C,

Delivery of submerged pup is to or, for the

preheated material, to the still #35. There 15 an inter-
tion, low dowm on the side of the 5,

Dotween : two. 1 38A
oapacity provided by 3:;:'::&3& z'-’:"x

3AC Prebpater

A g8 fired ooil within e Wrick-lined steel ocasing.

On side of firewall remote from the still, IEntry of
orude Santowax from the pusp #34D 1s at the top of the
eoil, and the flow is sountercurrent to the flue gases.
There are four gas dDurners.

33D Submerged Puwp for circulstion

Yar ciroulation of erude Santowax through the Preheater
#35C. Explosion proof motcr.

MONS 051930
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35 gantoiex St111

Drawings 90-8550
8551 Qeneral Iayouts,
9o-0352

Horisomtal tank with “_:fd pup to externsl gas

or . 1ine to ecolwm #36,
with dursting disc. Inlet and outlet for steam ooil,
The temperature in and out of the San 8111

towax
eoil 1s normlly -n’cu-mmnapumuu
The pwmp hag & capacity of 100 gpm and a 2% extre
Pipe is wsed for the ooil.

P5A Bt Pester

Similar to Prehester §34C, Dut is longer and Ins eight
gﬂhﬂu‘. das swply ‘muod to give m‘:
ture sprread detweem

358 Sxbmerged Pusp
Por cirouls s$11) charge beater colils and
dais to 'pond'. RExplosion proof .
35 Qolwm

12-plate eolumm. 3xm'muho1nncugp1;;ou
x

:hmwtzmm. It 1

would de 8 Detter ssfegmrd. Inlet for vapowr at

#35. Inlet from reflux split bex 8.

Underflow from Dottom dack to still #35, Vapour out to
eondenser P37,

A wash sizpler coluam will serve if only Santowax R is
%0 be made. :

Qondenser MONS 051931
Single p in form of -sag and jacketed for water
o e, ives vw:." from top of colum and

108
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37 gondenser, omtd

Aetmlly, only & ariddle ef water is used, in parallel
flow with the vepour, and the water stream 1s so adfusted
¢ the reflux =p ‘ box tempereture is around 200‘;:
mlﬂummmmtm for Santowax R.

ocondenser, of shell and ¢t design, using
Aroclor as a oooling medium, was discarded in favowr of
this sipler condenser, because of maintenance troubdles.

!luro are dut W, Kl . s
are no do:::"jpii but endburg, Aug.23/38, wrote

“nnnn-rhhunl 'bhokimgpo
throuhwt ' of X by & 3" Dlaex
——ee by s well-insulated 6"

Awmummwnm-muso-«
m»ulm. Receives rn-m
8. Inlet and ocutlet for steam coil. Connec-
ummm. Bottom outlet to the buffer
vessel, item #3958 for breaking vacwm,

noNS 051932
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394 Bubmerged Pwmp in item #398

Delivers to the Arcolor plamt, the Santowax R flaker,
or the NB-MO plant as required.

#1398 Santowax Distillate Receiver

'3‘“1%‘}39 mm ‘5“"t x ‘3 '. Distillate ula-
ver, submerged
#F394. ’ maer n-;cpws.o pressure. m"-?‘- eo0il.)

40 Yeowss Pwsp

tured Dy Do Vine. Betwosn item £39 and the vacmm

ton Imve & sudblimate trep and & vacwum tank
line, to allow settling of particles. No rilter

is eployed decause trsces terphenyl reaching the

pump are either dissolved in the oil or discharged to

tmosphere, and do no harm,

i
eEE

[
-

MONS 051933
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» Whieh

oontd

3

for the tapereture of the somvertor

ersion 1)

Each sonvertor wait has:

(a) A L.&N, "Wicromax' noﬂm-ooatronﬁ instrussnt
0

trumsntation

See Drawing 9C-9060.
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Bquipment List, conta

4. Converstém Units, esontd

(a) A Poxdaro flow controller for the bensens swply to
each wmit, activated hy an orifice in the feed
ltne, Poxboro Pneumtic Pressure Transmitters
have been Lnstalled, In yovember 1950 these were
installed, with one spare, in a separate room which
oontained also the meters for the fuel gas, and
whioch had a commmioat doertolh.conmlm
where most of the other Instruments were located.

These indicate the flow and also trenamit the ori-
fioe sures %o the control instrument. There are

lho ooated, within the Oomtrol Room, h.ndn:l.m
pﬁnm gauges for each Densol lm. See also

- Be Off-gas Trestmamt
(s) A tempereature indicat instrument m%
:l.n at the following points the -

g e ‘ m- in ia
pohtl
Cooling -m- out (4 points).
(b) A omtroller resp to pres

clanges at the
ﬁwmmnm-umu
nmroc::gmtu operated valves on the eom-
ssers 80 a8 to this pressure within the
ts of 10-16 os. per sQ.in, -
be

Rubber £1ttings muwt not be wsedsbere’

exposed to the prosess gas,because of the swelling
m-nmau.-nunti.mu the ges.

’

0. Diphemyl Stille
Bach still bas:

(t)AL.l l. "Meoromx’ controller similar to that wsed

comvertor pot, dut comtrolling, via the gas

m,mwu ture detween inlet and
“‘bhﬁm” o

() A L.& ¥, "'Micrommxz’ multipoint recording instrument

for Sures of

(13 Body,

Ooil Inlet, this will be about the same as point #l.
Outlet eiroulating line.
MEISE v o0lt

X O0LEm . MONS
Condenser Water, 051933

g.tb ou-ou-u?_ - “mmm-mhu

108
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D. Santowax Ssill
(s) A L.aN. 'Micromax’' Controller similar to that used
on the convertor pot, but ocontrolling, via the gas
supply the 'spread’ of tempereture detween inlet
and outlet to the heating coil.
(b) A L& K. 'Micromax' maltipoint recording instrument
for > tures of:
Eeatar {niet,
Beater outlet,
Vapowr leaving columm,

rmmmmtafm. trunents were sent to
Y. N.Cooper, London, in Ootoder .

Ammiston - n s wool trep, about 1 pint esise,
blockage by

%o protest truseat s from (] 1 eto., and
[ glyoerin traps to protest imstruments opersting om Densene
o8 .

MONS 0351936
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Amniston report 1642, Ost.15/31, states that, at that time, ben-
Sene with & distillation of 79.4 to 81°% was used, tmt
that the frees nntugus.mmu-. Traces of
Solusne -nn‘ formation of .m :::. whieh aocumulated

in the "heads” frection of aip t111atim. The smoumt
‘;5.-'2%1.‘.":..-. xited in z?;ﬁ."m.’:‘.‘:‘;i.m' ¢
n.
oy R A
SAUSe 9
mmubmthr:t::uorﬂbtnon '-m-u-

the
erimental work indiocated that water in
formation of carbom. (Excessive amowmts,
the vapouriser, may cause & violent developmsnt
endangering the jeints of the equipment.)

refers to work by F.E.Hubbard & R.A.Bwing, Sept.17/31
fresh benzene gives 1.5 to 1. mou'wmiu ’
T eiss sue o Gabmgice paeee’ 112 o 133 Bl
orea . exANples s & ow.
Tais effect might be expla in one of the following ways:

1) The fresh bdenzene contain soms material which -
(1) rws my . pro

{2) T™he reaycled Lentene my oontain soms material which
fhidbits the resction. '

(3) The recycled benzens oontain some material which
destroys an iahidbitor oh 18 present in the fresh

ol
i
fig

LI
!

%

oven oonvers
that the additiom of ocertain chemiosls does actually speed wp

with about 808 led bemsene,
dous quite well, As Ddetweem
{1 .saanuwut-- s of show
1om retes and it has Deen showm hy experiment
the eomversion.

MONS 051938



Qoaments on the Process, contd
Effeets of "Promotors® in Pensens

oS by Oonover
llg rv'ulto in & laboretory wmit

;;g%%tar Added

oitcd on Dll' 3 adove gives the follow-

Bone (recysled benzene)

[ ] gi%i%§;§!‘ at 800°¢C
10

Nome (fresh beasene) 1.5
Aocetis Actd 23.0
Byl Aleohol 24.0
Bthyl Ether 2.5
. Butyl Alechol 26,0
see. Butyl Aleohol 26.5
190. Dutyl Aleohel 27.5
Aoetone 30.8
JLfoot of Size of Dose % Conversion @ 750°C
2.08 im Propyl Alochol 17.6
10 " . . 17.0
s * °* . 17.1
0.2 . . . 16,0
01 * * . 12.7
01 " " . 10.8
00 " * » 6.3
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If the plant is charged with fresh Denzens the comversion
wre for tae stamdard conditions will de about 2%, dut
4 will fall as the wnchanged bentens is recycled,
Sensens, though Gf very high puity ‘.g..,."' sars v smtadn S
» very purity, oo
of an wnidentified promoter to have a marked effect
rate of ocomversion.

falling off in the comversion rete would maturelly b
very incomvenient in routine manufasture, so the feed of
fresh benzene is made pructicslly oontinuously into the re-
eyeled densene tank, so that there is always adout 208 of
fresh bemsens in the feed to the vapourizers. The reports
mdntd discuwss the conversion reaction in wmush greater

-y

var , and unless se contaminants are remsoved
the 1s ohlorinated to give Aroclors, Aro-~
slors made from diphenyl are to be contaminated

T™he 1-&: is to Do used to mke Arcelors, and
w, 2, G s 008,17, s O3% ted that adbout half the Aro-
olor produstion would be as for electriocal uses, so the

tion of stability of the Arocclors is of isportance %o MCL.
mnu , however, the trouble has been limited to “Pyrencls’,
nixtures of Aroclors with trichlordensens, and it is the tri-
shlordensene which hes been mainly at fauls. M, X1
ted that more intensive frectiomation of the diphexy
coapensate for the use of iaferior benzens.

De, N’g. m.a'/:zi‘-?m th::‘ benzens :i.;mm with
parefy would tyrens apparen vinyl diphenyls,
that products, om chlorination, would yield msterials

1
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Commsnts on the Process, contd
1) "Promotors” in ene, oontd

1iadle to cause lu; troudbles. The chlorinated produsts
might be stadilized by being held &t high tesperatures, dut
4% was not ocertain that the stabiliszation would go far enough.

Toluene on pyrolysis 1s ssid to give some styrene, and it was
Dolisved at mu-‘u lm:ton that ohl::.m «ungnﬂ: of
styrens were os 8l ubles among workers

Arocler plant. See page 16 adbove.

In & loetter dated April 2. » Wr. Ellenburg listed alkylated

e e e e el wore B
one ) [ ) st

Dove bocn thentified 1n’ the meads? fraction of the dipheeyl

Bensens homol. 1s 8130 dibensyl or deriva-
Tives (.3ware, SMOES", Bept.JOAT): o demim

t of Variation in Time ture of (1]

The normlly mm with the lead in the 3rd pot at
not mo and with a benzene flow rets of 170 U.S.Gal/tr.,
these sonditions giving about 18% oonversion of the benzens
into 4ipbenyl, oto. The retention time sorrespon-
ding to the given flow rete, mat depends on the pressures
at vhish the pots are operated. As prooess is oarried om
axmohy, the vapowr passages decoms more and more restrio-
uy the 4tion of oarbon ia them, and this reises the
presswre in pots, md therefore the retention time inareases.
Also, arifice plate restriotions are being tried in the exits
from the 3rd pots. When the Dressures incresse, from either
cause, the precties iz to reduce the tures enough to
mintain the same comversion figure of a 108, Incressing
wres Also give less entreinment of lesd because of the

tures should the corrosion of the pots, dut Amiston

sxperience is that these advantages may de dearly

m .:‘:b oost of inecreased mintemance of the pot covers,
» [

See also under "Process in Detail”, page 34 above,
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Qowments_on the Process, soantd
Bfect of Varistion in Time-Texperatwre of Exposure, oomtd

Amiston report 1682 of 0ct.15/31 gives the following state-
mnt of the effeot of variation u‘;ot temperetures:

ﬂ.dw Tep of lead In Tewp of lead ¥ Comversion

] n-o- 2nd preheater in eonvertor to cu:
Siphenyl
75 80 18
7 75 8ho 20
720 8h0 18.0 to 19.0
% 2.1 o 219
Huts 800 & 17.9 te 19.3

Oarbom formation becomss sxcessive sbove 840°C.

The effeet of varistion in Rressure in the lead pots was studied
& Baff of Plant "A", ses repors 00:.2?5. At
m.ﬂ;gimﬂnvo ined 6.2% conversion

800 "Design Data for Ath Wait,” Aug.9/39, fer & curve of costs
v. 8§ souversion.

Maising the pot temperature gives an inerease in output of di-
1 with relatively little inoreass in the consumption of
gas and at times smell variations in oconversion rets bhave

h.-hlt Amiston to get & greater output of diphemyl, st

the eost quMin«nomoumm

Oxqum 1642 cites 8 report by Durgin, Heald & Perry,
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m on_the Frocess, contd 16

aistillate from the diphenyl still is examined de-
recyoled to the sonversion stage. It ususlly oomtains
&.muumumumma 3

i
’gﬂ

. uld de fed da or in an extreme ocase, retwned
to the heads & tails ru-nu-tunuen. It vas stated
in Septemder 1947 that conversion was reaching 13% in the
seoond prehoster and 16% in the comvertor.
mmtumcbmru::.mno:;mgmu'm:‘;ﬂ
pots, matuwrelly on conditions Semperature
ml‘m ia each pot. Amniston report 1642 gives the follow-

vapowr leaving the second preheater:
2nd prebeater lead tespersture & conversion

720 ‘3333 2.0'% 5.0
' ;15"0 10 *

!
i
i

w.ﬁ!.m
Amiston moderate results from s the
with minesal oil. Amz ivated umwmwborm in-
ot Amniston, to taks W denzene from the , bat it
-nmmuuummmmnmof t

Sinee there 1is & use for the compressed hydrogen, the coupres-
sion system appears to bs the best for Amiston conditions.

at Amiston was piped to &
www":uén nwm under the wmits, but 4iff Muu za
ing the corredt reatic {n the durners soom cawsed
‘e sontinuation of this use of hydrogen.
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0007 pama ur

jAbowr Requirement
At Amniston in November 1950 m per shif t could
ook afte Wp to 5 oumua'l and one 4diphenyl still,

In addition, M-uomm ?;-mmmn.cm
his moa:gunu- i ) & EB-30,) and there was
a general foreman, (Cwrry), oov uber depart-
ments, including Aroec. icﬂ ’ ering & o of

B, Kllen| wrote Aug.18/38,about the Breakdown of the
various s 0o charges among the different products:

1 1
| Dipheny Dap!
Stean, lbe '0.10 0.91
01ty water, ou.f%. 0. ——
” ;ltu'. au.r's. 0.:37 .o”
Gas, eu.fs, %05 2.2
Kleetricity NN .050 0.008

The wmita are givem per pound of produst -- for Jme/38,
;ﬂlbm- mtthnomammmuumnm

Bepeir Work
The prectice sheets, m« 120 & 121 Ddelow, give s record of
the frequencay of various repair Jjobe.
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. Ellen , January 20/38, gave the following break-
dowm of the 1 gas consunption:

ou.£t./1b.
Aroclor Distillation 0,66
Biphenyl - Crude Units 16.7
Biphenyl - Distillation 2.2
Santowax R Distillatiom 1.5

Mggio value of the gas adbout 10M0 B.th.U./eu.rt.
at and atmospherie pressure.
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ACIEEOYLEDGNERY?

This report is minly & ompilation of information
drewn from Anniston reports and from discussions
and eorrespondence with many mesmbers of the Ammis-
tom staff, whose willing and adle help is grete-
fully remsabered.

The reports made Yty Messrs Havercroft & Mather,
September 1947, bave been incorporeted, also
that of Ir. B, L. Barden, August 1950, and od-
servations mde hy the author during visits to
Ammiston.
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1XDEZ

(Underlined figures denote the more impartant eatry
wder any one sudjeot)

m * ¢ @ ¢ @ ¢ s e ¢ * ¢ ¥ O ¢ @ BT v T 0 ﬁ
Alwmine nuﬂaenlvdng-n (sdandoned). . . . . . .
Aroclor, slectrivcal standard required . . . . . . . 55,113

m, catalyst in, see 'Bennlu; offoot of

mﬂmmwmnmrnﬂm.... 0
m’m‘m .............3933

m:i pressure vessels . , . . .ios
.“."Qf“ .......--529-.1.11-
effect of Dmpurities in o o o s h s o .18, 55, T01=
offeot of PDromotors M o o o ¢ o« ¢ ¢+ ¢+ o o s JIXT
Offntdl\ﬂpmln-............m

effect of mter in, -n'aamm water

feed t8e o o o o o « o o 0 29-,83

see also wder "Dnstruments"
r.d n“. L] * * L[] L] * L] L] L3 L]
feed rate during starting w . . .
mm. L] Ll L - . L] L] L d . . . . .

mentioned
losses in the hydrogen stream, Amnist
-roport menti
pmu-l.wwmnaof. ¢ o e 0

Be o o ¢ ¢ o . " 0 e 0 s 0 0 0 @
ty, effect of an Arcelor workers. . . 16,113
qulity of, suggestion to do 'uttu- frec-
tionation of 41p 1 to com-
pensate for poorer ene . 55,113,116
““1'“‘“‘1’“1.‘“100-0'000.”
resovery from off gas, 3ee w.

recycled, tlmlml

‘-'::-..., m«tduh}lnt'
recyeled from diphenyl still, examined . . .!'r.g
mhm”“oot'ocauooc 050éah1
Trecyoling should be fairly wmiform o o oo e o 30
risk of convertor with. « « ¢« o ¢ o o 30

MONS 051951



Bousene, specifioations and test methods, . . . o . o »
:mm.r‘;‘....-.;...oo 17.%
mm’, m‘.ﬂ‘ e o 0 o o o o .
store tanks, objections to internmal

COLls 1IN, ¢ ¢ ¢ ¢ c ¢ e s 0 00 o BN
.ubmh-....-.........-.ﬂ,m
mtmﬂ...l....'l'...."'m
trap fatllure COMe o ¢ ¢ . 0 0 o o ML
trapping of water from ¢« ¢ ¢ ¢ ¢ ¢ o o o o o s
wmter in, ”-oq-ooooto-am

offects of . . . « . . ¢ o o o 29,
.Wmofno.ooo-ovov-t

Builaings ¢ ¢ ¢ ¢ o o o o cq.-o-o--".ee
see also under “Vemtilation

mtm m”’ uww’» St1llB. . 4 . . e o o o 018.

n&“ sels ..........18.102,
By-Pass flue, see ourizer”
mpm";w.‘ “.w.“-o'oo-'oow
bulld-wp, favo presence of water . . . .111
-, favoured by recyocling diphenyl. . .n;
bulld-wp, in the comversiom system. . . . . 34,1184/
out frompots and DIPEs « ¢ ¢ o 4 » o o N
deteo “u“moooo:ooooooo'.l
dioxide, commection to convertor. . + «» .+ » .3.31
m ¢ O o & 9 9 4 ¢ 9O & 6 ¢ 09 .g
MM.M!II mmw’-.tmo o o o .18,
dioxide, suggested use to remove carbom . . . . 31
1de, use in chec conversion system, . . 37
intentiomal addition % lead pots owm . s 22
precautions in b out ( -

(rnkofpoumwulz 3
[ ] ted removal oootocoooooo.l
t‘og::ua-uourm;» tiom, ¢ o & o o .17.3

» @ ¢ ¢ & & & o & 0 o & o o o
t.rw.duoﬂpttmot..............
.wﬁlmo’-.......a.--...?g

Catalyst in fresh s 809 under ene,

catalyst in

Charts, see wnder "Instruments”

Ohlorination of diphenyl, mentioned . . . - « o P §

see also wnder "Arcolor
mﬂ“m“muﬂ * o o o o 2 ..C.OQIOJ
mﬂ'm,“muﬂof,llmm....'-.-

020100 OF PIOOOBB ¢ ¢ « ¢ ¢ ¢ o ¢ o o ¢ o a s s 0 o 0« O

colmuom.me-ntct..........;z
oonvertor, ohok e o o 0 s o o o 9%
.m;mi.m“ooocco'ooo-”-
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Colwmm om oomvertor, ocperation of ..
sonvertor, Wcolmmuuuo.
megmﬂf..--ovo-
dSphuylltﬂl..;........
Slntm!tmoo-..o-....

Comments om Drocess, . ARERERRER}

m-m. see wnder ‘mdrogon ocapreasors

Condensers on comversiom wnits, descriptiom of
operation of .

on Qiphenyl stills, description of.
operation of, .

on Santowax still . + . 4 ¢ . . . &

Control CBe o ¢ o v o ¢ 2 0 6 0 6 0 0 0 0 e

Comversion s OB ¢+ ¢ s 0 0 0 0 0 0 v e

s, of ¢ o o 0 o
eauses of we ofs + ¢ o o
QOVEE" ¢ ¢ ¢ ¢ ¢ o ¢ o ¢ o o o
covers, bolts of, eut,in. .

work . ,» . .

covers, Joints, see under
"Gaskets "

. L] * L ] * 3
DDA =4
. e e e X

L . [ ] L .m
BB
.. :59°1§-
0.3,”'315;%6
R + 1
. [ ] ] ' d * .1
. «81,42,86-

of welldetween Dot & rim
w‘h Mu"l'll.l
d..”“'ln“.ll.'l'lt
Gesign of dip-pipes . . . . . . .
omptyIng of o ¢ o ¢ o o o 0 o o o
o ing lines o ¢ « « ¢ o o o
flue arrangements e o o 0 0 0

5
]
3
g
i

-mtﬂ-mct..-..:::

mov: without emptying « « + o«

/ w’.ﬂ“--.-..-o-
e o o

overheating of wpper walls
pressure "‘“’iq see under

’:‘.‘“. in .. . : : : : :
b 4 APIDG ¢ ¢ ¢ ¢ 0 0 0 o o o
rims thi » 6 o 0 o6 ¢ o o
rin welds o o o o o

setting of. . . o v o 0 0

fluve
starting of « + ¢ ¢ ¢ ¢ o+ ¢ o
"mm Of ¢« o s 006 0 0 0 o
temperatures of . » « ¢ o o .
texperature control methods .

LI I I Y

o
. e .“0
W8S e

L)
F. . e o
BT BB

6 e 0 0

@

5323'.51

‘6’&
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Index
page &

Conversion pots, ature oontrollers. . . . . . .3&-,;&
to free from 0&8INgs. + . « v o o o o
vibretion of, See "Vibration"

Conversion process, adjustmsnt of teaperstuwre to

compensate for pressure varia-

tions. See 'm-.un increases,
compensation for"

Gegree of conversion in each of

the 3 pots. . . . . . . 116
m“”"““’.'..l.".'ly
offect of variables in . . « + o ¢ o 1ll-

two pot system mentioned . . . . 32,82,8%
m‘iﬂm“‘.m'“ooooo-vo'ouoooo 5
mentioned ...............22

Cooling fams. « « « « EEREEREEERNELLA
Oopper and alloys, numotnxamu-. . o 20,04,102,103

M

condens e o0 09009

Corrosion, effect of impuritiss !.n lud tcu'od. [ 14
MIM“--(...ooa--o--..-a-
“.ﬂw’m.......-...-...'l

of pots hy blast
Anriaton mvcoooo
try stainless steel ra' Woh!gmt.

m'“wtcctctocoonva

Cost of mamufeotur® ¢ ¢ ¢ ¢ ¢ o ¢ ¢ o o o
maufacture, practice sheets., . .
manufacture, versus § conversion.
W%Mt,m!wl..--.....-.
Ocst sheet, Santomax R. + » ¢« +» o o ¢ &+ o
mmm.mmzo-zm:w P
camposition of ow Sheet"”

Gosor iption OF - « o+ ae o o .
mmm.m-nm.m

DESION DATA BOOKS (Ammiston), 148ted . . « o« o o o o ¢ 3,8
Design dats dook, iu-du) cussed by Anniston staff. . .d
Diphemyl distillation,

* v a0 0 e
e e s e e 0
% s 8 e e
e e e 0 0 0 o
* s 0 00 0 e
* o 8 s 8 0 e
8 % 00 00 s
.
B
BLE
(]

3

g
g
g -
53. ¢
EE

9. ooaao.a.“.m

Diphenyl, MCL o cmn"':‘r ""'-f'iﬁ
u °'. e @ o o @ o o v o *

* Phys10al Propertiss Of « o » « + + + v + o o 11,12

w«u&utmwtut.m........ 58
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Diphenyl still, Demsene receiver of, doloubod o e 0o o o <99
bottoms, see "Crude Santowax”
Dursting d180 oM. ¢ o o v s e 0 s 0 0 00 96
colusm, see wnder "Columms”
condenser descridbed . . . . . .. ..., 97
condenser, indirect, cooling of . . . . l'l.g'r
sondenser, temp. oontrol of . . . . T
eondenser, heat exchanger om
‘waoon_oono

)
.
.

28998523

® & & ¢ % 0 s 9 ¢ 0

* 0 ®@ 9 % 9 O 0 0 * 0

® 8 & 8 86 ¢ ® ¢ 0 0 0 0 0
[¥]

X838

starting

diso, mee 18
e e e e dse?
teaperature e o o 0 o 0
Mmﬁmm... v e e
"m * o o o 0

Distillation, see 'm:lnwl. dutuhtaon"

"santowax distillation”

L ]

L]

.
\3-
:\5.-

mmmt.l"0......'.'.".0’0.0."
BARLIER NEPONTS, ses "Previous reports”
Barthing OFf VOSBOL1B . « « » ¢ ¢ o o o o s o v o o o o o 17,88
Bffeoct of variables, Denzsene QUALILY. + + ¢ « ¢ o o o . 111
ocatalyst, see , effeet
of oatalyst in
Pressuwe . . . . . . o . . 38,87,118,125
M’...O.....'OO‘.'m
recycled Densene . . o . « ¢+ o » » » 112
m‘l.‘wla-o-cootoom
le‘dhﬁ.‘hhﬂm........l}i
tm-uomtun..........n

Efficiency figures, see "Cost of mmnufscture”
Anniston report on losses of

Donsens In of GAB. ¢ ¢ ¢ o o o 6 o o ¢ 3
Klestriocsl use of Arcelors, see "Aroelors, Joleotrionl
standards
of lead pots, see "Comversign pots, "
1ines ,m%mmiunig,
oqumlising lines om
m”tl’...'OOOOQIICOOOOD.Qtuo
BQuipmemt 1488, . . o o o o o o 0 o o s 0 0 e e e s s e g
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page 6
m.mm”tm.oovt"ocvvooooum,g;
Pire precautions, Anniston report 0dted , ., . . . . . . . 16
rﬂle,.‘timd......-.o.'-.o..19,5
muupmnm-..................
um ...-.-.-'.......19,20,82
Float oontrollers in benzens recycle feed tank, see

'Buzmrmnm.nconntl'

Flow controllers, see "Instruments

nwm.f-mhll.-....-..-..o...25-

Prectionating colums, see "Colums"”

Peol gas, yaners . . , . o 'l..'!".....'lm
otln'ﬂ‘ionlmof........-.....m
ealorific value,mentioned . . . ¢« ¢ ¢ v ¢ o o »
Mtw...........o......g
consunption of. v e o s a0 o s o 1M,120m
sonswmption or. roaw topot teuperatures .35,115
om0l , ¢ s ¢ s e 0 o 6 0 0 e 0 0 0 e e 7y
-m.......-....-..-...ﬂ,

ﬂa,uo'rmlpa o
® & & 9 5 & & ¥ S S o T O S P B " ¢ T P B e 0

oubu-nnorru-petcwm............&r

Gorman reports 11sted . . . ¢ s ¢ s ¢ s e 0 00 e o 2,36

n-ho.-num....... ......7.18
& talls , bduild-wp l’!-prod'uﬂt

anount o
Heads & tails frection, composition of, see
under Sheet”

1 dhtﬂ.htion, heads MOum
liminated

Dn‘lihunminr,dumhd............gﬁ
on sondenser water, dAiphenyl still ., . . .é
Mdbmlltin dosoribed, . +» ¢ o o ¢ o
operetion of, m ‘bl.ph-v:l‘di:.ﬂh-
Heat umrwausmxltm.........lﬂ.lﬂ
et resetion. . . . . . . . PR ]
.ltmmtotchmoulholnmd......iz
Hoalth consideretions « ¢« « + o o ¢ « o o ¢ 5 0 00 ¢ s ¢ 16
See also "Velfure"
skin troubles in Aroclor. « « « » » .16.5,&-
High boilars, ratio of to diphenyl, produced. « o+ ¢ +» « «
required. o o 0 0 o
Hydrogen, alumina absorder for mMeud....n;
mmn‘- mutcnnpw)....uz
mm commMmts OBe o ¢ ¢ ¢ » o
oarbon dioxide contaminstion ofe o« o o o o0 19,38

cospression, ohoui of prouuru at
.mv e e ¢ o o'e

v v o oMN,201
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Rydrogen, compression, flow sheet of materials,
* see under "Plow Shooep
occapressor, described. . .

compressor, lubtrisation of « « « « « o ¢ o + o 101
CONprossar, operation of « « ¢ « + o+ o« o o +84,101
mlm.............-.-..1“,1”
‘“mmom‘.'imu e o o 0 o 0 o .ie'“'%gl
¢ ©® o o 9 o & ® & o ° ¢ o o 0 2

formerly Durnt with fusl g88 « ¢ ¢ ¢ o ¢ ¢ o« né
oxygen deteramination mmecessary . . . . . 19,8
Presowr® GONLIOL . . o o o o o o o .u,1oo.mx,%g
receivers desoribded. « + ¢ s o ¢ o o o 0 o »

SUPEE LANK ¢ ¢ o o ¢ 0 0 0 v e 0 0 e e e s o 100
taaperature recordsr on COEPTresSOr . . . . o o 108
trape on instrument 1ine8. +» ¢ ¢ ¢ s o o o o o 3
Wltwmm.co...........”.

m“f’o- 'oncll'ucanT.

vent ocnnnnon- n-o- orude diphenyl
“m.---......19

INITERMEDIATR PRACTIONS, composition of, see wmnder

*Flow Sheet"
DNtrunents . ¢ ¢ o ¢ o 0 0 6 0 0 60 0 0 0 065000 107
benzens flow comtrollers . . . . « . . . - 31,1
Mmﬁhm-....---...’.so,l@
conversion pot tewpereture oontroller. . . 3M,107
conversion wmit tewperature recorder . . . ;.,1
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