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OUTrLINE OF PROCESS AS WORKERD AT ABNISTOR, 1950

Benxens vapour is passed continuously through molten lead at
s high tesperature, causing some 164 to 20% of the banzens to
De converted, 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 reastiom producta and the unchanged benzene is passed wWp
s frectiomating column, which has & condenser and reflux split
bax, 8o that the sensidble heat of the vapours is used to give

a rough separation o the organic components of the mixture.

The freotionation system yields a forward flow of liquid ben-
gons, and an wnderflow of & mixtwre of benzene, diphenyl,
terpheryl, etc., while ths hydrogen passes forward, satureated
with benzene. This hydrogen stream is coocled and compressed
for the recovery of more benzens. The columm wnderflow is
frectiovally distilled batchwise at atmospheric presswure to
yield distillates of bengens and of saleadls dipheryl, and of
course, intermediate fractions which are recsycled to the still.,

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

Some of the crude Santowax is distilled "straight-over”, under
veocwm, to yleld Santowex R, and some is put to permansnt
storage beocause the supply exceeds the demand.

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

The m-D frection from distillstion, bas desn allowsd to ary-

stallire in pans, slurried with water at about 85°C, centri-

fugated and washsd in the centrifuge with hot water. The

sentrifuge oake is then adout 958 pars terphenyl. The oil

rro-m the c;gtrmm liquors, separated and aried, is called
L owmmx .

See Anniston report F192%, Jan.B/As,
See page 50 Delow for & note ou the flaking of Santowaxes. .

All the recovered benzene is recycled and thsxre 1is a precti-
oally continucus mke-tp of fresh materisl. This is believed
to ensure the presence of & certain catalyst which is present
in the raw benrens, but eliminated by the processing. (See
undsr "Comments on Process”, page 111 below). '
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WOTR OX CHOICR OF PROCESS

See the Anniston Rc?ort 1630 0o¥.1s 1, P.E.Bubbard, als
. . . mnm 3 lotbu"of mt{‘aéﬁ ’ citins ioIoO?&o
etc. reparts on the "tube" process.

The research departmsnts at Ruabon and Anniston agree in de-
1ieving the tuds process may be swperior to the lead pot A
process. Some pilot plant work has deen dons in this direo-
tion at Ammiston.

See m 716 below for the shoice of the method of resover-
ing ene from the offgas.
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SAFETY CONSIDERATIONS 16

(Prom Amiston repart 1642 of October 19341, section "Health
:n:‘ii-;sgg.wds, » and from discussions at Anniston in 1987

Health

It is obviously advisadle for the cperators to xinimise their
contast 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 burming out of lead traps and carbon
traps, - ) ’

When lower grade benrens was used for making diphenyl in 1930-31
the operetors 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. — '

Ses notes om 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 temperatures 30 any failure of gaakets or
of the units themsslves may lead to thes esocape of a cloud of
inflazsadle 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

:;laidoagoodmk-.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 anocther, 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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. T« K. Smith, Jr,
8%, Laouis

Ju agizod gbout the second item in this signed agreeamat vhich
vo yudote a3 fullowss .

"As Jurthow ovidence of cooperstion, the manufactured sgreen
t> Jnscst wa 8ll bills of sale the folloving notations -

this mroduct 18 30ld under direct agreemsat vith the |
Ue S¢ Pudbllic loalth Corvice and if re-s0l4 as aych oy
in mixtwcos thopreof for further fabrication vithin
the Talted Statos, Lt i3 necessary that suchk products
Yo labelled by you as follovss

"This peckage contalns ams of Produst

AVOID REFEATED CONTACT WITH THE SKIN AND
TIRALATICK GP THE FUMBB AXD DUSTS," ' "

Attached is original and duplicate invoics bdlank shoving thas ouy
Billy of ©-~1o Jo nct carry the nutation as given in the second part
af the «_2cersut poted cb w2, It would be most A1fflcult to undere
SIM... LIV L SLy Sd AW Ural st vusbax>s cluld comply vi.th this
nSCTinb, w0t 3 site coe Jmarple, vo nentlon Plastlcs FMla
girusrat!.n. HOre Aroclir 1254 i used a3 oro of tho tomponent
plassizilzesrg o Jhe ilm vhich Plastics Filla Corperatisn thea

gell . vaplius fabricators rur fabricatiun. This, of course,
represonts Tssale of Aroclors in mixture vith other ingredients

in viayl, and vould appear to come under the letter of the agree=
peat, Illovevor, as a rusult of this transsotion Plastics PFilm
Carporation vould not bo intorested ia stamping their vinyl film
vith vu Aroclor varning lalel,

The verding of our Aroclor label about handling is relatively
mila, yot, in a fev instances ve knov that people aot fantlisy
vith'chemiscal products nave ats-iaterpreted it to an unjustifiable
extent, On the other hand, in the very fev instances vhere misuaeé
of Arocelor (especially at elevated temperatures) has led to lav
ouita, it vas highly desirablo and protective to us in having

our curreat ladel on the Aroclor packages.

HONS Q94551
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Sinoe the wording of the label vas formnlated and put into use
siin patch testa run under competent medical supervision indie’
sated that Aroclors are nelther skin irritants nor skin sengi-
tizers, This is indicated in our literaturs, bus of course Ls
8ot intendsd t¢0 mesan that people ahould bathe in Arcolor. There
are instances in the coomercial use of Aroclor vhers peopls have
immorsed their arms up to the elbov, day in and dsy out, in the
liquid Aroclors, and of course ve do not approve of this, snd

tu avcid such misuse of Aroclor, the vording oa our label to
avold ropeated coatact vith the skin seems highly significant.
Back in 1930 or thereabouts, vhea the Arcclor applications vere
rolniively fov aad the customors sbout equally fev, there vas
indcod tho prize application of using Aroclor 1254 as a chewing
gum plaaticizer, The vording of our ladel vould not te compa=
tibls with this sort of thing, ..

Since gso many of the new Arvolor applications involve their use
at olevatoed tomperatures, the vording of the varning label to -
avoid inhalstion vl fumes .s especlally significant. ¥We cote
vtantly keep this faotor in mind in our development vork, and
emphasige it ln direct contacts as well ns indireot contacts
sush as our literature, Wnile the toxicity hacard of Aroclor's
fumes 13 vell established n~nd should be thoroughly understood dy
all, yet, as ve go along ve {ind that ve are alvays confronted
vith vioclations in cne degree or another, and indeed, re
keoning in touch vith these things to be a mmjor responsibility
in the prouutiun of Aroclurs,

Juazatly Jweaxing, the matv.wr of jzhaling arcelor austs mizht be
vwle bodu @ the varning iavel, as surely must ol the comuonly
gzcd Astulcrs cartalnly arc 2ot duety, and tho povcdercd rmnterials
such ag Aroclor 1263 and 1270 and 1271 ars reported in the litere
atw'y ay boing of & relatively luv order of toxicity. 4whis Ltem
on dust cay spply in the cade of unloading a drum of Arcclor 5460,

foforring to the fev degthiy, and the relatively large number of
ocne or dormatitis cases a.lslng during the var, in conneotion vith
fabricators of Navy cablo coating materials using s mixture of
Aroclor 4365 and Halowax, thcre are tvo things $o koep in zind,
One i3 that this combinsticn of chlorinated hydrocarbans is more
toxic than the chlorinated bipheayl or terphenyls alone; and

- secondly, in this program of om‘nmhwom vorking facili-

ties znd olesnliness were overiooksd, faot, the vorkers'
vives at home oven acquired acne and dermatitis vhich vas trased
back to ths halogenated Lydrocarban ocompounds,
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In the light of the immediate adove, Lt ig interes

't::.to
uun%ud thgd:e S reas o u’t;‘ ulax “lu-oolt “52& -]

mi on po & yoar o pareis or y Out also
scme Aroclor 4465 fop hot mlt.i.mopiuoa of asbestos vound

vire, and slso as ixpregnating agents used in the
of Jdavy cadlo,

In co» cazg, vhon the toxicology of Aroalors MY 2ot have bdeen

parttialarly 7ill undsrstood, this facstor was cer

& heavy
douwe. 3 . L1 YW Jnveloymont of thego ﬁodg:otn. The subjeot

rea sl azt s enaioyt ovne in the ver

tand, Dut in .

viev .0 the larpe staks that ve now have in the rather vide-
sprosul aoirwectal use of Aroclors, ve coastantly strivo to lesarn

mero Advut tals Jubject of Aroclor toxicology and
agalnst any »rsufblo hazards, ~

Y. G, Bonignus
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