
---- ---I------ 
COPY NO. 6 

2-_ 

PROCESS FOR: THE PRODUCTION OF 

AROCLORS J ! PYuNOLS# ETC e . 

AT THE ANNISTON AND A P  THE WM, 0 ,  KRUMMRICH PLANT 

April  1955 ---i------------E. Mather 

Distribution List : 

1. 
2. 
3 .  
4. 
5 .  

---+6* 
7. 
0 .  
9 .  
10. 

M r .  J. S. BrOUgh, 
Dr. N. B. Dyaon, 
Mr. c) .  v,  Taylor, 
Mr. Q. V. Taylor, 
M r .  W. E. Hamer, 

M. C. L. file at 
M r . ' D .  B. Hosmer, 

Krummrich Plant 
S I .  Louis Library 

Mr. J. F. StiCkleyJ ------ 
Mr. J. F. StICkley, ------ 

Spare 

- 

.-  
I 
I 

. ,  
. .  . .. . .. -. . 



V I  - 34 
Process i n  
&+,ail 

VI. PROCESS IN DETAIL, contd. 

Packinff 

The flnished Aroclcrs a r e  ryn off i n t o  drums, a piece of diaper 
c lo th  being t l e d  on the pipe out le t  fo r  the l i g h t e r  Aroclors, and 
a piece of fine gauze f o r  the heavier ArOClGrS, which have to be 
handled hot .  

This, of course, is to arre8,t  stray b i t s  of pipe scale e t c . ,  but 
the precaution i s  now o m i t t a  a t  the Krummrich plant  when materials 
are  being f i l l e d  directly fl‘om t h e  del ivery of the f i l t e r ,  Newport 
arrangement8 for f i l l i n g  an4 weighing drum8 are discussed In London 
Engineering Final Report, Seijtember 1951, page 1 D 8  and 2 33-10, 
also. in the start-up reports., July 24, and September 27, 1951. 

The drums must be c lean  and -dry, especial  care’ befng needed with 
e l e c t r i c a l  grades. 
turbidity In 1248 was traced t o  %he presence of water i n  t h e  drums. 
Apparently, in presence of water, the Aroclor reacted on the 
galvanizing of the drum. 
mentions the installation of equipment for d r y i n g t h e  drums. 

Newport complaint N F ’ / l P  November 1951, of 

Newport plant report ,  December 1951, 

Care is taken not t o  do any packlng if there i s  HG1 fume i n  the a i r .  

The gaskets f o r  the bungs of the  drums have t o  be correct ly  chosen. 
A sample of the  gaskets gupplled by t h e  Melrath Supply & Gasket Co. 
t o  the Kmunmrlch plant  was sgnt t o  MCL, A p r i l  1947. See also the 

, discussion of gaskets on page 2, Section XII, below. 

Mr, Pemberton, December 1950, col lected samples of the labe ls  used 
a t  -the Krummrlch plant ;  Gne a patent list l a b e l ,  and the other  a 
warning labe l  on toxicity. 

The e f fec t  of exposure of Aroclors to metal contact is discuesed i n  
S e c t i o n  VII, comments, page 17 below. 
d i s t i l l e d  Aroclors are paekeid i n  galvanized drums, t h e  und l s t i l l ed  
ones i n  black eteel drums. 
i n  barrels o r  Leverpac contasners,  bulk so l id  o r  res inms Aroclors 
go out In f r i c t i o n  type l i d  IdrUmS, (galvanized for the d i s t i l l e d  
grades). Storage and blendlpg of the dlsti’led Aroclops is done i n  
steel vessels sprayed with tYn o r  zinc, or aluminum l ined.  

-- 

Generally speaking, the 

Flaked or milled 801l .d~ were packed 

- 
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V I .  PROCESS I N  DETAIL, contd. 

Packlng, - z G n t . d .  

Since the Aroclors are such e f f ec t ive  sol.vent6 
are damaged Sy, ordlnary paints, lacquers, i n s tda t ing  varnishes, e t c .  
This feature  is important i n  cmnect ion wi th  hydraulic f iu ida  
c.onta1nlng Armlors. See, for example, MCL Research Progress reports 
1151, DF 54/26/7 and DF 54/277/6 and 1152 DF 4/‘it/7 snd 8 J u l y  1954, 
e t c . ,  also the Section 111, Physical & Chemical data, above. Drums 
f o r  electrical grades of Aroclors are not  painted.  

they damage, and 

Newport Plant Technical ComtnitCee m e t i n g ,  A p r i l  14, 1953, page 2, 
reported 80me promi8ir.g tesw with lacquered drums fsr electrical 
grades.- It was decided not: t o  use lacquered drum for resinous 
Aroclors c,n a returnable b . s a l s ,  because the lacquer suffered at 
the high temperatures l ike ly  to be used in msltirs the raterial from 
the d m .  

- - 
K T 3  

- - 

Aroclors a lso  aFe dispatched i n  rail cars. 
the manhole of the car is protected by a %:srpaulin tent, during f i l l i n g ,  
Newport p l an t  report for July 1954 mentions t h e  Installation of 
tank-filling- f ac i l l t l e s  . 
August lo,, 1954 mentim 
are insulated and have either 
are l ined with Aluminium o r  elge sprayed wi th  tin arxi zinc.  
d r y  air i s  used f o r  unloading. 
a one pl&e fitting carrying air valve, d i p  p ipe ,  re lease valve 
and pressure gauge, for u8e on ra i l  tanks. 
the coil or jacket of the  rail tank in cold weather. Galvanized 
o r  lacquered drums are used f o r  Pyrardls. 

A+, the Kmunmrich plant 

The lCnunmrich p lan t  operating lnst6u%tlons, 
that  rail. cars for Pyranols and Aroc3.ors 

Only 
steam coil o r  a steam j acke t ,  

MCC have a “Christmas Tree” fitting, 

Ir; is important to drain 

They 
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XI. HAZARDS. 

Toxicity 
! 

XI - 1 
Hazards 

There are many l i t e r a t u r e  r e f e  d ences*to harmful e f f e c t s  of t h e  type 
of "chlor acne" r e su l t i ng  from lexposure t o  chlorinated diphenyls, 
especial ly  I n  cases where peop e working w l t h  amall electr-cal corn- 
ponents have been exposed t o  t e fumes of hot,  Mghly chlorinated,  
Aroclors. 
and there a re  l i t e r a t u r e  references t o  l iver  troubles.  

There was some trouble of t h i s  kind among the production workers a t  
Anniston i n  the ea r ly  days of e development of the Aroclors. AT 
that time highly chlorinated clora were being made from diphenyl 
which had come from low grade nzene. Since good benzene has been 
used, the same Aroclors have n made without trouble.  
i t  was reported that t h e  A n n 1  diphenyl and Aroclor p lan t s  had run. 

Chlor acne is aornet mea accornmed by gast;* troubles,  

. 

r " 2 h  - 

In March 1955 

12 years wlthout lost time-ac - 

From the s t a r t  of  Aroclor manu ac ture  at the  Knunmrich plant  the 
operators have been supplied a clean change of c lo thes  every day, 
and time has.been allowed a t  t e end of the s h m  f o r  bathing. 
Operators a re  advised t o  wash 
Annlston operators do not have the same i s sue  of clean clothes .  

i 
F and8 and face before ea t ing .  The 

- 

I 
* Percy May, "Chemistry of S t h e t i c  Drugs" , 3rd ed i t ion ,  page 19, 
. The "Chemist Analyst", Sep ember 1947, Volume 36, No.2 page 33, 

ster,  Anniston p l an t ,  1937, give data and a repor t  by Dr. M. C .  
on the tox ic i ty  of diphenyl. 

MCC Bulletin P-@/k%ons &)?5)to 1.0 mg. per  cbm i n  a i r  ap the  
highest  safe concentration f higher Aroclor6, and 10 ne. f_or 
more highly chlor ina ted  AroclorX: 

H, B. EdMns "Chemistry of ndus t r l a l  Toxicology", page i + 9  g ives  
0.5 t o  1 .0  mg. as the  a l l o  b le  l l m l t  i n  working rooms. 

The MCC Bul le t in  "Physical 

edl i 
t 

-- 

roperties of Aroclors" mentions sye- 
- temic e f f ec t s  a r i s i n g  from the oral i n j ec t ion  of  Aroclors. 

See the l e t % e r s ,  E. Mather t o  P.J.C.Haywood, December 17, 1957, an3 
Mather t o  Newman, January 1952, reviewing the l i t e r a t - n e  on she 

I 

i osw 001105 toxicity of Aroclors. 
I 

a lso correspondence re  atlng t o  the a r t i c l e  i n  Chem. & lWg. N e w s  
17, 1954, Pages 2038 and the  warninP labe ls  ment.ioned on 
VI -34  above. -1 

I 
- _ _  



XI. HAZARDS, contd. 

S t .  Louis, Main Office 

'Decei 

.- Mr. P. J. C. Haywood 

Newport (Airmail) 

Since wri t ing t o  you on D( 
a l e t t e r  of mlne t o  M r .  W 
1948, (copies t o  W.DTS., 1 
a t t en t ion  t o  an a r t i c l e  11 
"Chemist Analyst", Volume 
1947 

I a t t ach  a copy of t h i s  ai 
agree that the  warning re:  
not such a8 should occur i 

On October 27, 1947 Mr. I3 
sent a copy of t h e  Journa: 
comment;,- D r .  Jenkins did 
but t h e  following extract 
ea t ing  : 

"During the 11 years c 
one man evidenced del 
shown similar symptor 

. departments. When mt 
I s  flaked, a noticeat 
solidifies i n  the ail 
I t  dur ing  hot  h u d  1 
i r r i t a t ed ,  but we ha\ 
i n  curing cases of d< 

, .  ., . . . _ _  
I 

cc: Mr. W .  E. Hamer, Ruabon 
M r .  W. H, Ritchie, Ruabon 
D r .  H. R. Newman, Ruabon 
Mr. S. M. Kulifay, Krwnmrich 
Dr. D. S .  Weddell, St, Louis 
Mr. F. T. Marshall, S t .  Louis 

> e r  11, 1951 

AROCLORS: :TOXICITY 

:ember 3rd I have come acro88 
M. Cooper, London, June 24, 

, H . G . ,  and others), ca l l i ng  
t h e  J. T. Baker Companyfs 
!6, No. 2, page 33, September 

Acle, and I think you w i l l  
t tes  only t o  r e a l l y  bad exposure, 
i ordinary analytical work. 

.bre of the Krummrich plant  
t o  D r .  Jenkins a t  Anniston Tor 
rot make-any comments . a t  the t i m e ,  
'rom M r ,  Barbre's l e t t e r  is inter- 

' production here only 
iat i t is .  He had also 
I in severa l  other  
I n g  Aroclor #1270 which 
e amount of flne fume 

If  men are exposed t o  
a ther ,  the skin I s  DSH 001106 

not  had any d i f f i c u l t y  
matitis from it": 

E. Mather 
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XI - 3 
Hazards 

! XI - HAZARDS, contd. 
I 
1 r 

The Chemist Analys , Vol. 36, No. 2, page 33, 
J. T .  Ebker Chemic 1 Co., Phllllpsburg, N. J. 

S ptember 1947 i I 

ON THE TO XI CITY^ OF THE l l ~ ~ ~ ~ ~ ~ ~ i +  ( S I C )  
I 

M. Brown, Chief 
Indus t r i a l  Section, Divlslon of Health 
Dept. of f a re ,  Ci ty  of St.Louis, Mo. 

- A recent ly  published glio, M. Martin, Chemist Analyst, 
29$-(1946) ), has the subat l tu t ion  of one of the 

bath l i q u i d  i n  preference t o  the 
customary sulphuric a ted  i n  that  a r t i c l e  "Arochlors" 

produced by the Monsanto 

There is need warning. For the  t o x i c i t y  of 
dly demonstrated, both from the- 
from the  Inspired air ,  

a se r ious  and d l s f igu r lng  
contact wi th  the akin.  

I'Arochlors" a6 t h e  

a r e  a group OS 
Chemical Company. 

these 
as well 

observed, i n d u s t r i a l  ~ 

proper cont ro ls  have 
used. For example, 

diphenyl for 

It is probable tha t  nothing li 

i s  subjected t o  a 
and I t s  serious 
melting-point 
temperature t o  Likewise, wi th  careless 
handling of contamination of the 
skin, surfaces,  e t c .  t he  

an uncontrolled i n d u s t r i a l  expo- 
~ -8ure will occur I n  the . However, whether an individual 

exposure t o  chlorinated diphenyl, 
depend upon t h e  size of the 

which i t  I s  used, and the 

Scrupulous 
1s handled. 

DSW 001107 
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correct  handling. 
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XI " 4 
Hazards 

Mr. A .  C. W. Pennington of Ne 
tour, December 29, 1950, page 5, writes:  

"HEALTH AND SAFETY" : 

opt,  reporting on h i s  American + 
I 
f 

" A t  Annlston, no specia 
the Diphenyl and Aroclors ope a t o r s ,  
was pr6vlded i n  the pas t  but 

pro tec t ive  clothing is provided f o r  

is prac t ice  ceased before the war.. 
A dal ly  change of c lo th ing  

~ ~ 
- - 

Gauntlet l ea the r  gloves and f i ce sh ie lds  are, of course, ava i l ab le  7 
- as required on the p lan t .  i 

! 
I' Tins of cold cream 01 t h e a t r i c a l  qual i ty ,  a r e  t o  hand 

of the cream is l e f t  t o  the 

of the s h i f t .  A good 
purposes, a r e  provided. 

i n  the building, but the  
operator's declsion of the  - 

The men a re  expected t o  
take a bath, i n  t h e i r  own 
qual i ty  soap, and alcohol 
The operators a re  
cleanliness t h a t  a mt warranted. 

building and 

the need f o r  personal 

"Ehergency f l o o r  of the Diphenyl 

" A t  St. A r o c l o r ~ b u l l d i n g  is rated a 
tox ic  department. i s  provided wi th  a complete s e t  
o f  clothing comprising hat, t rousers ,  combination under- 
clothes ,  socks and A clean change of clothing, 
except shoes, i s  placed i n  ope ra to r ' s  locker i n  time f o r  the 
followlng s h i f t .  Men xtra shlfts are given a clean s e t  
of c lo th ing .  Canvas goggles are provided and 'Ply! 
hand barrler use when necessary. 

a l l o t t e d  for bathing a t  the 
i s  kept t h a t  baths a r e  
not allowed t o  be eaten 

are I ssued  t h a t  hands 

an annual medical 

DSH 001108 i 
I 
1 
I 

1 
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XI. HAZARDS, contd. 

Toxicity, contd. 

XI - 5 
Hazards 

A good deal  of work has been d ne on determination of the  vapour 
pressure of t h e  Aroclors, and 
of Aroclors i n  a i r .  
of t h i s  work. 

n the  determination ofFzoncentrat1on 
See pages 9-, Section 111, above, f o r  a summary 

In 1950 ( l e t t e r  April 20, 
expressed i n t e r e s t  i n  the of micro-quantities of . 
Aroclors. MCC have a of t r aces  i n  
air by means of the  

M r .  Ellenburg, March 
Jr., of MCC, June 
of Aroclors i n  

N. t o  E. Mather) the Admiralty 

H, B. Richards 
the concentration 

~ 

(1- - - - - -- work on the safe 
t r a t i o n  I n  a i r  i s  being c r r ied on by the Medical Department 
a t  t h e  Kettering Laborato l e s  ln Cincinnati .  This work on 
animals ' l s  well under-way and w i l l  help us t o  know a l i t t l e  
b e t t e r  j u s t  what i s  the 8 fe  limit of Aroclor Vapours t h a t  

imits of Aroclor vapour concen- 

one mlght work i n . "  i 
A question has been asked abou' the possible  harm t o  p l an t s  i f  Aroclor- 
containing pa in t s  are used i n  
pa in ts  are somewhat harmful, a d there  i s  no evidence t h a t  Aroclors 
make them worse, been used as r a b b i t  repe l lan ts ,  wi th-  - 
out doing any harm t o  vege ta t i  n ,  

reenhouses. The reply i s  t ha t  most 

Aroclors hav i 
~- - 

Care I s  needed i n  l abora to r i e s  e tc .  where Aroclors a r e  used I n  
heat ing baths; there  should b very pos i t i ve  vent i la t ion ,  

The vapours of hot Aroclors ar 
noae above a concentration of' bout 3 rng per  cbm i n  air. Newport 

case of a splash i n t o  a man's 

d i s t i n c t l y  i r r i t a t i n g  t o  eyes and 

p l an t  report  f o r  December 1951 records burns by hot Aroclor -- a 
-- without ser ious damage. 

-Packages of Aroclors leaving t e Krmmrich p lan t  bear a label  call ing 
a t t e n t i o n  t o  possible  t o x i c  ef ects. p 

DSW 001109 i 
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XI. HAZARDS, contd. i 
I 

Fire Hazards 

Diphenyl, of course, w i l l  burn, 
handling i t .  Precautions w i t h  
VI-29, and under "Special Risks 

The Aroclors are handled as if 
a r e  melted i n  the middle of the  
flames, and open gas flames are 

An ins t ruc t ion ,  dated April 28, 
of sa fe ty  showers, f i r e  extlngu 
being provided. 

FZanged Jo in ts  on Aroclor heati  
See the notes on gaskets, page 

Phosgene may be generated i n  e l  
formers containing Aroclors, bu 

XI - 6 
Hazards 

and reasonable care i s  needed i n  
oluene a re  mentioned a l s o  on pages 
, below. 

on-inflammable. D r u m s  of material 
operating building, by open gas 
f r ee ly  used t o  heat pipe l i n e s .  

1948, c a l l s  f o r  a da i ly  inspec t ion-  
shers and gas masks, a check l i s t  

g syslxm can be a source of fume. 
, Section XII, below. 

r i s k .  i 

c t r i c a l  f lashes  and f i r e s  i n  t rans-  
t h i s  is not thought t o  be a mador __ 

Safety Equipment 

Eachoperator  i n  the Krummrich roc lor  p lan t  i s  supplied wlth goggles, 
rubber covered gloves, canvas g oves, rubber shoes and fume resp i ra tor .  
See a l so  page X I - 1 .  A spare su t of clothes  is kept i n  a case i n  t h e  
department. The department has the usual f i r s t  a i d  cabinet,  gas masks, . 
(chlor ine)  , f i r e  extinguisher,  toluene, diphenyl),  s t re tcher ,  s a fe ty  
showers, drinking fountain,  eye 

Special  Risks  ~ _ _  

The usual care i s  necessary i n  eal lng wi th  chlorine,  i n  l i g h t i n g  
t h e  gas furnaces, and i n  handli  g hot mater ia ls ,  steam l i n e s  e t c .  
Diphenyl mlght start  t o  burn in chlorine gas if conditions In t h e  
chlor inator  were badly out of 1 ne. 

A Davis "Vapotester", model M - 1  
Equipment Co., Inc., Newark, N.  .) i s  held i n  the department f o r  use 
i n  t e s t i n g  t h e  a i r  of the work1 g building af ter  toluene has been 
used, and f o r  t e s t i n g  vessels b fore  men are permltted t o  en ter ,  and 
before "flame c e r t i f i c a t e s "  are given. The instrument contains a 

1 
i I 

Type A, (Division of Davis Fbergency 

DSW 001110 
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Hazards 

I 
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! X I .  HAZARDS, contd. 
I I 

Special  Risks,  contd. 

c a t a l y t i c  c e l l  e l e c t r i c a l l y  hea ed t o  a fixed temperature, and t he  
a i r  t o  be t e s t ed  I s  aspi ra ted  t rough i t  by means of a "squeeze 
b a l l " .  I f  combustible vapours re  present,  the temperature of the 
cell rises, and the ind ica t ing  hermocouple r e g i e t e r s  on a c a l l -  brated scale  . i 
The Instrument has 8 zero adJus ment, and i t  i s  checked twice a 
month by the  instrument departm nt .  Flame c e r t i f i c a t e s  must give 
t he  number of the Vapotester us d,  a l s o  the data-of  I t s  last-call-  
b ra t ion  by the  instrument depar ment. 
ful i n  detect ing gas escapes, d In t rac ing  s p i l l s  of gasoline, 
etc, ,-  from a neighbouring oil r f inery  Into a public sewer which 

The instrument has been use- 

runs under Monsanto t e r r i t o r y .  1 
M r ,  Benignus, of St. Louis, Sep ember 1953, dilsousaed the  
dangers of using Aroclors 1n.h oor pain ts ,  He discounted the 
possible  dangers from phosgene 
transformers charged with Arocl rs , 

ormed by-flash discharges in I 
See the references t o  safe hand lng of glycldyl phenyl ether on 
pages IX-161 e t c ,  

i 

I osw 001111 
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