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OUrLINE OF PROCESS AS WORERD AT AKNISTOR, 1950

Benzens vapour is passed continuously through molten lead at
8 high tesperature, causing same 16€ to 20% of tha banzens to
De comverted, in a single pass through 3 leed baths in series,
into & mixture of diphenyl, terphenyl, ete, with ths evolu-
tion of hydrogen. 7The resulting mixture of hydrogen with

the reacstion producta and the unchanged benrzene is passed wp
s fractiomating columm, which has & condenser and reflux split
bdox, so that the sensible heat of the vapours is uwsed to give

a rough separation o the organic components of the mixture.

The frectiomation system yields a forward flow of liquid ben-
gons, and an wderflow of & mixtwre of benzene, diphenyl,
terphenyl, etc., while the hydrogen passes forward, satureted
with benzene. This hydrogen astroam is coocled and compressed
for the recovery of more bentens. The columm wnderflow is
frectiovally distilled betchwise at atmospheric pressure to
yield distillates of bengens and of saleable diphenyl, and of
cowrse, intermediate fractions whiech are recycled to the still,

The still bottoms, containing the higher dolling components
of the mixture, are called crude Bantowax,

Some of the crude Santowax is distilled "straight-over”, wnder
vecmer, to yleld Santowex R, and soms is put to permanent
storage beoause the supply exceeds ths demand.

Crude Santowax has also been distilled under vacwum, with
frectiomation, giving ortho terphenyl of about 94% purity,
Centrifuging of the diatillate, or bstter, fractional distilla-
tion, gives a better produst.

The m-D frection from distillstion, bas besen allowsd to sry-
atallize in pans, slwrried with water at about 85°C, centri-
fugated and washsd in the centrifuge with hot water. The
centrifuge cake is then sdout 95X pars tarphenyl. The ol
from the c;gtrmm liquors, separeted and dried, is called

See Anniston report #192%, Jan.B/As,
See pDage 50 below for & note om the flaking of Santowaxes.

All the recovered benzene is recycled and thsxre 1is a prectl-
oally continucus mke-p of fresh material., 7This is believed
to ensure the presence of & certain catalyst whioch is present
in the raw dbenrens, but eliminated by the processing. (See
under "Comments on Process”, page 111 below). '
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POTR O¥ CHOICE OF PROCESS

See the Anniston Report 1680, Ooc.zs{u .E.Bubbard, also
w. A, X. Elenburg's lotgu' of Apri 26‘ ’ Oitm B,1.0.8,
otc. reports on the "tudbe” process.

The ressarch departmsnts at Ruabon and Anniston agree in de-
lieving the tuds process mmy be suerior to the lead pot A
process. Some pilot plant work bas beemn done in this direo-
tion at Amiston.

See 16 bDelow for the choice of the method of resover-
ing ene from the offgas.
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SAFETY CONSITERATIORS

(Prom Amiston repart 1642 of October 1941, section "Health
:n:‘ii-;sgg.wds, » and from discussions at Anniston in 1987

Health

It is obviously advisadle for the cpersators to xinimise their
contact with benzens vapours and with the vapour from the

hot lesd, Dut there is no histoary of trouble from either of
these in the Diphenyl plant. V¥We are warned that lead vapowrs
my be evolved during the buoming out of lead traps and carbon
traps, - ) ’

When lower grade benrens was used for making diphenyl in 1930-31
the opereators in the Aroclor department suffered from skin ’
smptions (acne), thought possibly to be dus to chlorine deri-
vatives from styrens in the diphenyl. The disappearance of

the troudble coincided with the change to better sns. Far

& time the Arocclar operators had to bathe on leaving work and

a shange of work olothing was provided, but this prectice vas
discontinued. — '

See notes on peges 20 & B2 below relating to the general venti-
lation of the duilding,

Pire

The oonversion units econtain hydrogen and organic vapours at
high pressures and tesmperatures 30 any failure of gaakets or
of the units themsslves may lead to thes esocape of a clouwd of
inflazsabdle vapour, near to the pot furnaces. The amount of
oarganic material present in the conversion unit at any one
moment 1s, however, quite small, and the flow of benzene to
the units can de shut off from outside the dDullding.

In the early days at Amiston, fires wers not infrequent, but

there bas beern none of consequence in recent years. Raphasis

:;ludoutfoodmk-.nahipinthncmtrmtimcndnw
the wnits.

There were twelve conversion units at Armiston in November
1950, with their colums and other auxiliary equipment, two of
the units being in one room, fouwr in another, and six in s
third room. The three rooms are separated fire walls with
coommuniocating doars, some of them autcomti cloaing, but
hald open by abains bhaving a fusible link. There are two
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. 7. K. Smith, Jr.
§%, lauls

Ju ngized about the sscand item in this signed agreeamnt vhich
vo yudoto a3 fullowss .

TAs Jurthow nvidcnée of coopersticn, the manufacturer sgrees
£o Jngcet wa sll bills of sale the folloving notations -

iThis sroduct 18 snld under direct agreemsnt vith the
Ve 5S¢ Pudlic Hoalth Corvice and if re-e0ld as sych or
in mixtweos thorsof for further fabrication vithin
the Talted 3Statos, Lt i3 nscessary that such products
¥0 labelled by you as follovss

"This Dpeckage coatalns (!a- of Produst)

AVOID REFEATED CONTAC? WITH THE SKIN AND
TIBALATICK CP TRE FUMES AXD DUSTS,." **

Attached is original and duplicate involice blank shoving thas ouy
Billy of c-lo Je nct carry the nutation as given in the sescond pars
af the « acersnt ooted gb v, It would be most ALfficult to undere
SIML.. LAV oLy od AU Srarl ss susbaxss ol uld comply v.th this
nooeloanb, ot o site cne omaple, vo uentlon Plastilcs
cirv:pat!.n. HOro Aroelir 1254 is used a3 oro of tho tomponent. -
plassizizecs ia Vhe £ilm which Plastics Flla Corperstlsn thea

soil . varisuy fabpicators rur fabricatiun, This, of course,
represents ~sssle of Aroclors in mixture vith other ingredients

in viayl, and vould appear to come under the letter of the agree=
pant, Jlovevor, as a result of this transgotion Plastics Film
Carporation vould not bo intorested ia stamping thefr vinyl film
vith vu Aroclor varning label.

The vcrding of our Aroslor label about handling is relatively
nild, yot, in a fov instances ve knovw that people anot familiar
vith'chemcal products nave ats-iaterpreted it to an unjustifisble
extent, On the other hand, in the very fev instances vhere misuaé
of Arocolor (especially at elevated temperatures) has led to lav
puits, it vas Aighly desirablo and jrotective to us in having

our curreat label on the Aroclor packmges.

HONS Q94551
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Sinos the wording of the ladel vas formulated and put into use
skin patch testa run under competent medicsl supervision indie’
oated that Arcolors are neither sikin irritants ncr skin sengi-
tizers, This is indicated in owr literaturs, bus of course is
not intended to msan that people ahould bathe in Arcelor. Thare
are instances in the coomercial use of Aroclor vhers people have
immorsod their arms up to the elbov, day in and dsy out, in the
liquid Aroclors, and of course ve do not approve of this, and

to nvcid such misuse of Aroclor, the vording oa our label to
avold ropeated coatagt vith the skin seems highly significant.
Back in 1930 or thasreabouts, vhea the Arooclor applications vere
rulniively fov aad the custumors sbout equslly fewv, there vas
indcod tho prise application of using Areclor 1254 as a chewing
gum plasticizer. The vording of our label vould not te compa=-
tiblo vith this sort of thing. ..

Since g0 many of the nev Arvolor applications involve thoir use
at olevated tomperatures, the vording of the warning label to -
avoid inhalstion vf fumee .3 especially significant. Ve cone
stantly keep this feaotor in mind in owr development vork, and
emphasige it ln direct contacts as well ns indireot contacts
sush as our literature, Wnhile the toxicity hazard of Aroclor's
fumes 13 vell eatgblished ~nd shoiild be thorocughly understood by
all, yet, as ve go along ve {ind that ve are alvays confronted
vith viclations in cne degree or another, and indeed, regard
keoping in touch vith these things to be a major responsibility
in the prouutivn of Aroclurs,

Jrasnitly sveaxing, ths maviur of inhaling Arcelor nusts mizht de
viwle vew J2um the wvarning isvel, as surely must ol thu comuonly
uszcd Azculcrs cartalnly arc dot dusty, and tho powdercd mnterials
such ag Aruclor 1268 and 1270 and 1271 ars reported in the litere
utw'v a3 boing of & relatively luv order of toxicity, 4his item
on dust cay apply in the cade of unloeding a drum of Arcoler 5460,

faforring to the fev degthy, and the relatively large number of
acne or dormatitis cases a.lsing diring the var in conneetion vith
fabricators of Navy cable coating materials using a mixture of
Aroclor 4465 and Halowvax, thcre are tvo things to koep in aind,
One i3 that this combinsticn of chlorinated hydrocarbons is more
toxio than the shlorinated bipheayl or terphenyls slonej and

- secondly, in this program of omcnmhwom vorking facili-

ties and oleszliness vere overlooked, faot, the vorkers!
vives at hooe oven acquired acne and dermatitis wvhioh vas traced
back to ths halogsnated lLydrocarben ocompounds,
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Att,

In the light of the Lxmedlate adove, it is intere
mmdmtnmommumﬁ tthumui::mm:
million pounds & year of, partisularly, Arocclor 5460, dut also
some Aroclor #465 for hot melt. .um-omuon of asbestos vound,
vér: and gso as inmpregnating agents used in the oouu-unuo.
of Javy :adlo.

In o azt, whon the to:d.colo of Arcalors not dSeen
partts: 11_1;-15' 7311 undsrstoed, this fastor m‘%zrtun?;’: heavy
lowe. & 2. .1 YW Jrvelopment of these prrodusts, The subjeot

reannn At th enaiost une in the vorld to understand, vut in -

yiev .» the lnrea staks that ve nov have in the !lth.’ vide-

sprosul corwectial use of Aroclors, ve coaatantly strivo tu learn
mere adcut L3 jubjcet of Aroclor tox.tcola and to safeguard
agalnst any nreylble hazards, &

?. G, Bonignus
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