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I .  IWTROnOCTIOH:Dow Cheojloal Company 1* in terested  in  using Aroolor a t  a p la s t i -  o ls e r  in  styrene la te x  p a in t systems* Research a t  tbe P ia a tlo a  D iv is io n 's  S p r in g fie ld  lab orato ries baa ln d lcatad  th a t uae of auoh painta l a  oneloaad araaa undor oartain  conditions re s u lts  In Aroolor vapor concentrations above tbs aooepted safe aaxlnun fo r  eonilnuoua exposure* Por th is  reason Dov la  dubious about tbe use jof Aroolor fo r  th is  ap plication*The S a le s  Department, th erefo re ,  requested th at experiments be oarrled out in  tbe Aroolor plant a t Anniston to determine the Aroolor vapor concentration to  vhloh tbe operating personnel are normally expoeed* This data oan then be subnitted as e v i­dence th at exposure to th is  oonoentratlon has had no apparent to xlo  e f fe o ts  upon tbe operators*This work was undertaken to determine the usual Aroolor vapor oonoentratlons In  tbe plant* 'l i t i l lThe o h ltr ln e  content o f  tbe a ir  In tbe Aroolor p la n t has been determined a t several p o sitio n s and under various oon d ltlo n s.V111 son Produot»e, Incorporated,, apparatus fo r  determ ination of chlorinated  bvdrooerbons was employed fo r  these t e s t s . (See Appendix), The Aroolor vapor oonoentratlon was found to vary w idely up ending upon several fa o to rs  Inoludlng loo a tlo n  o f sampling apparatus, operations being oarrled o u t, d ire ctio n s  o f d ra fts  through the s t i l l  room, and temperature and b o ilin g  point o r the Aroolor under question* Tbe aotual Aroolor vapor oonoentkations varied from about 0*35 mg* per ou. meter to about 5 .0  mg. per ou. meter under the most severs o m d itio n s . . No d e fin ite  average oonoentratlon has been e sta b lish e d .I t  was round, however, th a t the Aroolor vapor oonoentratlon in tbe alT| a t  the sample p o in ts  Is  seldom below the 0*5 to 1 .0  mg* per.ou* meter l e v e l ,  whioh i s  the maximum to le ra b le  oon­oentratlons (aocordlng to  I l k l n s ,  see Jleferenoes) .  and often I s  as high as 3 to 5 mg. per eu. meter* These higher oonoentratlons are extrem ely ir r i t a t in g  to the eyes, nose, and throat*On the [basis o f  those f a c t s  i t  Is  d i f f i e u l t  to eoneoiv# th at oonoentratlons in  the range o f 1 to 5 mg* per ou* motor reported bj the {Plastios D ivision  as a r e s u lt  o f  painting w ith an A roclor- contalnlng p a in t oould bo attain ed  undor normal eondltlona with th is  typo paint* I t  should bo fu rth er noted th at n early  h a lf  the teSte in  the p la n t showed lees than 1 .0  mg. Aroolor per cu . m eter, lend about two th lrd e  o f the te s te  showed le e e  then 2.0 mg. Aroolor pbr ou. m eter, end only about 5 .0  mg* por eu , meter under the most severe conditions* I t  I s  reoommended that th is  laboratory secure e sample o f the p ain t under question and make te s ts  w ith i t  to  determine the re s u ltin g  Aroolor vapor con­cen tration  In  the a ir*
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l S ta p lin g  o f tho » l r  in  ■ or* ocaplete dfttft »r*
I I X i _EBE!

tbe plftnt v l l l  ftlso bo obtained on o i l  o f  tho eontlnuod u n til  A roclors.
Ja co b s, M. B , .  "Tho A n ftljtleftl Chemistry o f In d u atrlftl Poisons. Hazard*, and S o lv e n ts ,"  second e d it io n , Tntorsoleneo, Nov York C it y , |1949.M lllh ls o r , P . R . ,  "Do to ra in *  t  ion o f  Halovax In  A ir ,"  Report fro a  Dept, o f P h ysio lo gy . Harvard Sohool o f P ubllo  B o slth , Boston, H a s s ., S e p t* , 1936.Monsanto Choalosl Coapsny, P lo s tlo s  D iv is io n , C o n fid en tial Report, on Aroolor Yapor in  A ir  Proa P a in ts , D e o ., 195S, (no report nuaber a ssig n e d ).E lk in s , Hervey B . ,  "The Chemistry o f In d u s tr ia l T o xicolo g y ," John V lle y  A Sons, New York, 1930, page 149.IY . bIx pe r d b u t a ilm s i i .The apparatus and operating procedure are described In  the Appendix to th is  re p o rt. A d escrip tio n  o f  tho various sampling p o sitio n s together with a sketch o f  the Aroolor plant f lo o r  plan nay a lso  be found In  the Appendix.A . Earner le a n t e l  Data-.

AROCLOR TAPoFjoWCBNreATIQW IB

Test I No. o sitlo nNo. C w im fr» U 9 n « . ■ Kt/gHOPaAroolor11 3 ?r.J513 4 0.55 0.9214 3 0.52 0.6715 M 1.5 2 .516 6-H 1.2 2 .0IS 5 0.B2 0 .3 619 4 0.91 1.520 4 0.73 1.2SI 4 0.63 0 . 888 Ju t* ________

RemarksS t i l l  in  operation .S t i l l  open.S t i l l  open.P l lt e r ln g  a t 183*C*P l lt a r in g  a t  125*C.S t i l l  in  operation .S t i l l  open.S t i l l  oharged and s ta r te d . S t i l l  in  operation.P r r r l n r  1*30 i5 0 *c .—
i!
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-  3 -TABLB I IARPCLOR YA P O hjO W falT R A T K B I HIA »PCT d lu8«, IMP 1884Test P osition
SilU
10£93031

Wo.5456-8
89 .  527 9

0.141.51.9
£.2

Et/PibFt3 .63 .6  9 .30.41 0.760.90 0.92

Re narksS t i l l  opon.S t i l l  o p o ra tln f.S t i l l  o p o ra tln f.Proso not oporating and o o ld . 1242 in  Wo. 2 B .T . a t  110*C.S t i l l  o p o ra tln f.S t i l l  o p o ra tln f.Wotoi A l l  toots on 1242 oxoopt 25 and 27 vhloh voro 1254.
AROCLOR TAPO^HCEHTRATION IN

MISCstSwBOOSTost P o sitio n  EttW Ontrillont K i/ W lil»  Wo. Wo. Chlorine Aroolor 17 9 5721 -

Ronarks
23
22241226b .  it n u n  R o w ll i ;

7
10

0.32
1.10.68Roafsnt Blank Roafont Blank

2 .21.40.0060.007'
Atnosptaoro B lank, north o f B u lld ln f .Atnosptaoro B lank , north o f B u lld ln f .A t operators' dosk.At stoan rooordor, north and o f roon.C l“  in  vastainf s .Cl** in  vasb ln f

Tosts!nunbers 1 throufh 9 worn dlsoardad. These runs vara usod ; ’or fa m ilia r is a tio n  and o staB llsta ln f a satisfactory  an a ljrd o al proooduro.C . P recision  and Aoouraor:Ttao nethod usod in  those determ inations has Boon claimed to have b r e r -e ll  aoouraey o f v ith in  3> to  9> (see H il lh ls a r , under R e fe re n ce s ) .
y. d is c o  wiowIn Table I  the nost severe oonoantratlons vara encountered d u rln f three d iffe r e n t operations on Aroolor 1260, o h a rfin f the s t i l l ,  f l l t e r l n f ,  and dravln f out the hot Aroolor in to  Aruns. Theae three operations o o n stltu te  the fr e a t e e t  ex­posure to vhloh the operator i s  n o n sally  su bjected , p lu s the

I RONS 056951



exposure a t  the desk vhsrs tbs oonosntratlon v»s f a i r l y  high as a»sn in  Table 111. tbs drusmlng operation is  tbs moat severe o f  thase slnee tbs oonoantratlon i s  high est and tbs tine" to whioh tte  operator i s  exposed to th is  oonoantratlon j i  u su a lly  in  the order of 3 to 9 hours as oonparsd to  about 30 minutes fo r  any o f the other operations. Tbs A roclor vapor concentrations during tbs d is t i l la t io n  operation v a rie s  froo about 0 .5  to 1 mg. per eu. n .Tbs Aroclor vapor eonoentratlons were ca lcu la te d  by assuming 60% chlorine in  tbs vapors. A otually tbs oblorlne oontent of the vapors i s  probably lo ser than 60% since the lower b o ilin g  (and therefore lover ohlorlnated) oomponents o f the Aroclor are vaporised nore re a d ily  than are tbs h igh er ohlorlnated oonponents. This assumption then M b *  the values fo r  tbs Aroolor vapor eonoentratlons nlninun valu es, s in  os a lowsr oblorlne oca te n t would give higher values f o r  tbs oblorlne containing n a t e r la l .  This sane fa o t  a p p lie s  to Table I I .In  Table I I  the e ffe o t  of the degree o f ch lo rin a tio n  (and' therefore o f b o ilin g  point) i s  indioated by the high concen­tra tio n s  found during 1343 operations. The oonoantratlon in  te s t  No. 10 was low, but tbs s t i l l  bad been shut down fo r  about 7 hours when th is  te s t  was nade. I t  i s  noteworthy that the Thigh concentration found in  te s t  No. 31 was during the eart h treatm ent o f a batoh of Aroolor 1848, but not during • a f  I t  r a t i  on. The intake to the sampling apparatus was about 8 r  ’.  from the closed  hatch o f  tbs tank in  which tbs Aroclor was being tre ated  a t 110*C. There was a gen tle d r a ft  through the room in  the d ire ctio n  from the operating equipment toward sampling apparatus. The Aroolor vapor oonosntratlon under the le co n d itio n s was extremely h igh . A lso , the concentration* in  « s t s  89 and 30 wore qu its  high In comparison to th at fotmd undor the same con d ition s f o r  1890. Those te s t s  wees made on the upwind aide o f  the Aroolor tre a tin g  tan k . However, te s ts  85 iind 87 on Aroolor 1854 under very ilm ila r  conditions showed muo i lower vapor oonoentrations. Further te s ts  sre required to I# term ins whstlwr the high vapor concentration encountered d S r S i r S e w  te s ts  on 1848 are u su a l, or whether the chlorine absorbed in  the apparatus might ha vs been from another source.Table I I I  g iv e s  some m iscellaneous testa and blank determina­t i o n .  Toots 88 and 84 show presence of considerable eoncen- t r S io n s  o f  ro c lo r  a t  p o in t , in  the room r e la t iv e ly  remote from any! o f  the operating aquipmant. The operators desk i s  located at^ltlm head o f an open stairw ay and quite p ossib ly  i s  exposed •to |euoh ch lo rin e  hearing m aterial blown up the stairway by the~draft through the b u ild in g . The Aroolor vapor concentra­tion  on these two toots was estim ated by assuming 50% chlorine in  jthe vapors.Blank d eterm in atio n s were made on the reagen ts and ‘ V008-phera outside the Aroolor p la n t . Theeo values ere ta b u la te  in  Table I I I .
HONS 058952



5Proa J m m  data I t  aay be aaan th a t tha Aroelor vapor ooncen- t r a t lm  In  tha p la n t v arie s  from about 0 .5  to  1 ■ { , par cu. as ta r  a t  tha mlnlaua up to about S me. psr ou. as ta r  undar tha aoat levers oon d ltlo n a. No average concentration or average dal I f  exposure o f tha operator have been developed from the data so fa r*S p r in g fie ld  baa reported Aroelor concentrations from about 1 to 5 ag* par ou . a e ta r  from p ain ts con tainin g Aroelor* I t  hardly seeaa reasonable th a t ooaoantratlons w ithin  t h is  range oould'be reaohed under tha r a l a t l v a l f  a i ld  oondltlona encountered, whan ihe ooncantrations found in  tha plant era o rd in a rily  w ithin t h is  *ange even under extra as oondltlona. I t  i s  therefore reooaaended th a t  a saa^le o f tha p a in t In  question be securedand tp s ts  aada in  a rooa painted w ith it *I t  shbuld be pointed out th at although tha Aroelor vapor con- c o n tr it io n  in  tha p la n t i s  seldom below the 0*5 to  1 a g ./ o u . a e ta r  le v e l vbloh i s  tha aaxiaua allow able concentration accord­ing to S Ik in a (see Aeferenoes),  the exposure to  vhioh the opera­to r  la  subjected v a rie s  g r e a t ly . This exposure depends upon the alount o f  time a c tu a lly  spent in  the Aroelor plant* t ie  operation being performed by the operator* and the Aroelor vapor, concentration present a t  th a t p a r tic u la r  tin e * A l l  o f these fa e to rs  depend themselves upon several other v ariab le  conditions* Baking the e sta b llr iiln g  o f  an average exposure estreU ely  d i f f i c u l t  i f  not im possible. No apparent i l l  e f fe o ts  have neon noted from th is  exposure over a period o f  several years'* However* tha high est eonoentra tion s were almost un­bearably ir r i t a t in g  to  the nose* th roat* and eyes* E lk in s has ajade these sane observations in  stud ies in  p lan ts using Aroolor.X I m Js fi1 . ijbem u & ia m

8*
3 .

Aroelor vapor ocnoentretlon in  the p lant i s  almost never below the 0 .8  to  1 mg* per ou* ae ta r le v e l ,  and often  reaohes about 5 ag* per ou* a e te r  in  sons lo o a tlo n s .
is oonoentrations reported by S p rin g fie ld  of 1 to 5 mg* r  ou* a s te r  from paint containing A roelor hardly seen reasonable ecnsiderlng the eonoentrations found in  the plant*o average d a lly  exposure any be developed fr o a  these a t a .

M I. I RSCOWBMBAT.Ifi.NSi_1 . i t  is  reooaaended that sampling o f the a i r  in  the Aroelor plant be continued u n t il  acre complete - data are obtained.
I
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8 . - t i  la  mooaaandad that a aanplo o f  the A roelor-oontain- 

Hag paint In  question be secured, and th a t  a rooa ba palatad with I t .  Taste nap than ba node to data ra in  a t^e Aroclor vapor oonoantratlon In tba rooa r e s u ltin g  from uaa o f th is  p a in t .
VCM6- 8;8-53 H. B . R ichards, J r .
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7SAHPLIMQ POSITIONSl
PositionJ T ^ 1* ”  No. 1 • t i l l ,  s ia u le tin g  positlon^of°© p#rator'> i» td  tur» in f  o h a rfin f operations. 84" fr o a  flo o r  on oast old# o f s t i l l  about 18" fro a  oh argln f h o le ,8* * o . 1 r o o e lte r , s t  e i f h t  g la s s , s la u la t in f  position  ofoperator's hood* 54" fr o a  f lo o r  and 18" vo st o f s l f h t  c la s s .5 . Ho* 1 f i l t s r  pross; V -  norths id s , S — south a id s. 54"fr o a  f lo o r  and 15" fro a  odfo o f pross ohon on south sldo or 9" fr o a  odfo o f pross vhsn on north sido* lo rth s id o  lo o a tio n  s ia u ls to s  oporator's hoad position vhsn rodrossinc tho f  11 to r p ro ss .4* Vo* 8 s t i l l ,  saw  as p o sitio n  1 above.5 . Vo* 8 roooIvor, sons as p o sitio n  8 shots*
4.  No. 8 f i l t e r  p ro ss , sow  as p o sitio n  S a b o rt.7 . At o p e ra to r's  desk, 54" fr o a  f lo o r  and 8" beyond fro n t odfo o f d o *  to  s la u la te  p o sitio n  o f  operator's hood vhoa w ritin g a t  desk.8 . At soalos fo r d roaaiaf Aroolor* 54" fro a  f lo o r  and 14”  fr o a  A roolor o u t le t . Opposite sido o f drua from operator*9 . Blank d otorainatlons as  dosorihod*10. Ml seel lane ous p o s itio n s , as  dooorlbod.
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t a t  Vo* Q U A  SHEET -  AROCLOft TAPOR M9MTTMIOotoi B ar, P rto o *, M f ,  Of*
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Rato o f  ft u p lin e , l p a .t  D orati on o f o a n p lla f, a in « :Aafclont * >np. a t  l a t e k i ,  * C .:  T otal toI, o f oaaplo, l l t o r o :Oonoral It « a rk o i

Analjolo* l o t  v t .  o f  vaablaff •» p <  t 01“  ooae. l a  v ash in co , p p a .:T otal C l"  l a  oaaplo, ac« iT o tal C l“  l a  P la n k , Off# s01 oooo* l a  a i r ,  nif./oo* a . tAroolor oooo*-la a i r ,  ag./oa* a * ;  '
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