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il NCLASSI FI E T  

i n i s  i s  L i e  i'irst y u r L e r i >  r t px t  muer  Contract 

i o .  CAld-lJb-LLL-ij>7, Oricr 110. L - i j J j L ,  

The or ig in  ani s c o p ~ :  of me contract  ana the objectives 

o i  tile p o j e c t  &re  covs-ea. 

ihe uora o i  Lis iirst t h r e e  montnS u n J a r  t:ie cvnt rac t  is 

report-a 6n: V.2 worx scnedule2 f o r  s i a  next tnre.2 d O 2 t n S  is oct l ined.  

r ia jor  a t t ec t ion  a w i n g  tse f irst  j u a r t e r  was given t o  col- 

i e c t i o n  ana stui] o i  r - levant  in:'or;lition irom s v z i h b l s  SGUPCES. 

ihese s0urc:S i n c l u e d  t e c h n i w l  l i t e r a t u r e ,  U.  S. 'dw&r.Uent pub- 

l i c a t i o n s ,  tk.e U. ;. Atomc Z n e r u  Comi;sion, ths U. S. Armq Ch-AcaL 

C o r p ,  current  t x n n i c d  s?e t ings ,  ana otnerr .  

- 

Three stparate litsraturi ~ u r v s y s  brz re?ortad. One, m d e  a t  

O ~ L  k i d & ,  w h s  ma2 avai lhble  t o  us by the Ch%iic&l Corps, i ts  

substance is reproaucod as a supplment  t o  !nis re2oi-t. kno-mer, 

=de by Dr. T i l e r  of our  staff, i a  ,iven as a s u p p l a e n t  to  tniS re- 

por t .  %? t t i r a ,  m3.e bq' our r a a i o l o c i c d  s td f ,  i s  included in the 

body of  tAis resor t .  

,niornation o t t s i n e a  i'roa otner sources is r s 2 o r t r a  i n  

sE+rate sect ions.  

ihe  2rool<-s3 of tne p o j s c t  ers consizt-r t i  la 512 li&t Of 

i n 2  s v a i l & t l s  i z f o r i t i o n  2nd ~rslLusrJ- r x p x i n e n t d  approhches a r e  

ina  i ci. t e  G. - 
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. : t tmtion of tn- Lantractor kys first d i roc ted  to +&e subjec t  

researyh p r o t l - a  t x  a l e t t e r  from iiaaaquarters, !.my Ciiemical Center, 

Maryland, dat-a L12 January 1951, s i m e d  by F. 3. Schwonke for  Colonel J. H. 

Rothschild, vnicn rsad as follows: 

"This Comuin" i b  in te res ted  in a program of research which 

v u 1  develop a mater ia l  f o r  the removal of rad ioac t ive  s o i l s  from the 

skin. This product wouia + r o t a b l y  be a combination of two or more of 

the following: detergents ,  abrasives,  couplin& agents ,  and sequestering 

agents. 

"Th& g o j e c t  would involve (1) explorin,. the f i e l d  of available 

detergents  t o  a e t e m i n e  their efficacy on c h a r a c t e r i s t i c  radloact ive 

s o i l s ;  ( 2 )  conauctbg  ftinarunental studies of the mechanisrP of decon- 

tamination of radioact ive soils; (3)  developing an e f f e c t i v e  decontami- 

nat ing agent f o r  the reaoval of radioact ive S o i l s  from :he skin. 

m l t  is desirous to learn *ether your company would be in- 

t e re s t ed  in conducting this program on a con t rac t  basis." 

Following further correspoadence, a d  a conference on 7 Februar). 

1951 between ,e. Fdchard L. M o o r e  for Foster D. Snel l ,  Inc., and 

L t .  Col. itobbins ana o thers  for the Chemical Corps, a de ta i l ed  proposal 

was submitted on lj F s b r u r y  1751. There was fur tner  correspondence 

between AI-. hoore a d  m. J. Urn. Lange, Purchasing Negotiator,  and between 

Mr.  rloore &nd C d o n e l  iiothschild, leading t o  suunieaion t o  Ule Contractor 

U NCLASSlFl ED 
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oi' LunLrrct ;io. ; A I ~ - ~ X - L A L - ~ ~ ~ ~ ,  Oi-<:Er N O .  l-lj>;&, i i r h  covering 1st- 

+ - "  ;:tea 23 June i351, sihn?a bj- i a r r y  T. A r k s ,  Contrscting Off icer ,  

x i  ; s l . ; va t  IO-TJS. Z-ic covering l a t t e r  ileti5,::Litwi L t .  Col. Charles 

F.abt)i:ns 2 s  r r o j x t  Officer..  Tne Contrzct  WPZ ?xecut?u End r-turn-d on 

;3 June 1351, ;s r q u e s t e a ,  todetner  W i t h  r 2 l e v m t  s+cur i ty  and roya l ty  

io lm5 * 

On I d  J u l y  1351, Ax-. .:ichard L. ..toore and M r .  i. C. Cdrtwright, 

for tr,? Contr&cto=, Lonfzi.re5 :,if$ L t .  Col. C h a r l s  S. F.0bti.m and 

Capt. JoLi A .  rL?rce, d r . ,  a t  A n y  C n s d C L l  C-nter, &r}lma, on the 

subject  pro jec t ,  and xers i n f o r a n  ;%at Ce&. P ie rce  was replacing 

L t .  Col. i;.oboinu a s  Projec t  Off icer  unuer the Contract. . i n i s  change 

was conr'irmed by a l e t t e r  frm Harry T. Pzrks, Contracting Officer, 

dated i August 1951, ana acwowlacged by a l e t t e r  ahtea 23 August 1951. 

On ll &ptasber 1951 Ca2t. f i e r ce  v i s i t e d  tne Contractor 's  

l a b o m t o r i e s  m a  conifrred w i t n  staff members a s u i a e a  to work under 

the  subject  Contract. 

,4r. wcnzalo S ? y r a  v i s i t e d  -4- Chemical Center, Maryland, and conferred 

w i t h  Capt. John A .  r 'ierce, Jr., hj. 2,. Eondes, Ar.  bererc C. Smith, and 

Lt .  J. C.  Price.  On 23 September 1951, a t  Army Chemicil Center, Wrylaud, 

,Vz. t e y c s t o r i  ccrrferred w i t h  iQ. J. 2. Mitcnel l ,  L t .  Col. Charles Robblns, 

and L t .  Col. 3 .  F.. Sinnreich on work u d e r  the Lontmct.  

On 13 Septunber 1951 rc. Jose@ J .  ??scatore and 

me p u r p o s i ,  scope, and durz t ion  of work undsr Contract 

!io. 5A13-109-C1YL-i537, 9rder No. l - l 3 J j L ,  are  defined in thc Contract 

as ?'allows: 

UNCLASSIFIED 
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pi. i h t m e r t  0:' h'ork: 

A .  "copa. ':he Contrcctor sha l l :  

1. Conauct a l i t e r a t u r e  survey tor information 9e r t inen t  

to  tne i scontan ina t ion  Oi r r a i o a c t i v e  s o i l s  from skin. 

2 .  r rocure  ana c o r r s l a t e  information from i n s t i t u t i o n s  

t h a t  have had exp=rience n t h  the  problem, such as the k E  i n s t a l l a t i o n s  

r t  OaK kid@, Los Alanos, daaiord,  Sound Laboracory, i4iamiscurg, Ohio, 

am :roo!&sven, i n  hadi t ion t o  U. 5. Naval 3 d i o l o d i c a l  Lahratory,  

An  F x n c i s c o ,  C & l i i o r n k .  

3 .  3valutc  ax id t ing  detzrCjents f o r  t h s i r  s f fec t iveness  

in removing rad ioac t ive  so i l s ,  ana b e  asvelopment of a super ior  decon- 

t a m h a t i n g  agsn t  f o r  use on the s h .  

B. :.;.ports. Written progress r epor t s  ( s i x  (6) copies) w i l l  

be required each three ( j )  donths. A f i n a l  repor t  (six ( b )  copies) 

covering the m o l e  g ro jec t  and giving a l l  data  and an i n t e r p r e t a t i o n  of 

the results w i l l  be suhai t tad  upon completion of the contract .  

C. ierioa oi Contract. The work trnd se rv ices  nereunder Will 

be completed by ;J June 1952, unless the  period is nutua l ly  extended by 

the Contractor  and by the Contrsct ing Officer." 

The atove i s  in s u b s t z i t i a l  agrement  w i t r ,  the o r i g i n a l  l e t t e r  

of in+ui ry  of 22 J ~ m s q  1951 and. ine proposal of 13 February 1951. 

Ihrougn conl'erance w i t h  r epresentz t ives  of the Cheuical Corps, it is 

u i e r s t o o -  :.cat Z J O ~ '  emphasis is t o  De $laced ui.'on decontamination of 

l i v i n g  k m i  s k i n  c o n t d n a t e d  b;- raa ioac t ive  f l s s i o n  products, s d  that 

, ,  

j i ,i L . l  i.. .I &. L 
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i t  is desrre-g :i;t "superior.  d e c o n m d n & t i n ,  ag:ilt!' t o  be developed 

b- i n  5 lorn suitiibl: :'or c n I i y i n g  m a  u t  c, tn in:i-;iaul soldier 

L?. the  r1clC. 

Tnis i; Lie  z'irst h u r t b r i y  progress repor t ,  as  .rovidea 

the  cor ,cract ,  coverin,  z l i t w a t t i r e  i n f o m t i o n  +rocwed  from 

e m c r  sourc:s, v - ' : . l ~ i t i r y  experiinsntrl uork, and an o u t l i n o  of work 

&.nnen i'or :ne text ,:uarter. 

UNCLASSIFIED 
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i n  a c c o r c d c e  vitn sound rssearch prnct icb,  is in . i ics ted in 

o u  ~ r . o p o > d  01' 1; 7coruai-y 1951, m a  i n  l i n e  w i t h  i G n t r Z C t  

:io. CAij-iXj-~.*'&-i>i7, i r a e r  ho .  i- l jJj4,  r ' i r s t  stt9nLion i n  this pro jec t  

IIXS w s n  b ~ v ~ i i  ic! a cers fu l  ourvsy oi' tecnnicd l i t e r a t u r s  ana o ther  

a o u r c 2 ~  0 :  i-i.lev?.nt i n i o r x t i o n .  

;is ir aciirt i n  h i s  d i rec t ioc ,  on 15 j d j -  1551 L t .  i d .  Charles 

r;,ol;bind b h ~ ~  us a cup7 01' a Cwo-part unc laas i i i ed  survs;- a l t i t l e d :  "?re- 

liairu~y LAt+rsturs xu-vej. on Sain Cecontamination--Unclassified Material", 

dated i .4arc5 1451, ana "L i t s r a tu re  Survey on Skin Decontanination--Un- 

Chss i l ' i ed  ,,htsriai: ihrt iLn, aated 19 A k r i l  1351, b o t h  oy F. Sachs, 

1-1; Areq carbide -ind Cartan Liieaicals C o ~ p a n y ,  &a hidgo. T h i s  survey 

covers some 82 r d e r z n c e s .  B i t n o w  only a few of these tear d i r e c t l y  on 

a s i n  deconwuuuauon, hll contain mater ia l  ot' some relevance t o  the  

&,erizral fizid 01' our project .  The survey has been s tudiec  with care, hnd 

i t  w i l l  coutinue t o  be h v a i u b i e  r e r ' 6 r a c e  source. 

this survey i s  reproduced a t  M e  ena of the  present  repor t  ior ready re- 

1' e r$n c e. 

l he  substance of 

h c n  oi' th-3 t i m -  of ;he m?at-rs oi' our  radiolo,ical  staff,, 

. i;uing ~ n -  i irst  tiz% QUILLS 01' wor& undor -AD cantract ,  hss been de- 

5-ots9 to  seamti a n ~  3 t i l C j -  o; : e l w a n t  l i t i r s t u r e  and to conj iaerat ion of 

t.72 p r o c l a  i n  th- i i & C  oL s x n  btuu,. 

var ious a s j e c t i  of tne in tne  ii&t ol such stuar, xlth references 

t o  th? t ibliograpny &L t n e  end oi' ihlt sucticn.  

iner?  follows a aiscussion of 

. - - - -  . '  
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A .  Cacontaslnnt ini  :.ssnts. 

I h ?  nost oDvious :ind general ly  availtlblP itsent for removal of 

radlotictive conta;oinznt3 from h w  s d n  i s  water. 

especiallqi  in z o s t  cases 01' 

u t e r i 6 1  could be r"&ovta 5 *thorou& wasnin, with water. 

tne secnanism 01' sucn a e c o n t d n a t i o n  uoula bz + r t l y  so lu t ion ,  d i lu t ion ,  

and rinsing awe.;' 01' water solubl-. contar~u1s~i t3 ,  hnd pa r t ly  mxnsnica l  

looseniug and f lusn ind  awhy of Lisolucie  contaminants. lr iere a r s  obvious 

a o  sariOtis  i i n i r a t i o n s  LO uiis ;nztis;l 0;' dsconta;ains:ion. \!ere t n i s  n o t  

t rue ,  110 protlzm xoula e x i s t ,  una tne p z s e n t  pro jsc t  YO&L n o t  have L e n  

i n i  t i a k u .  

k i thout  question, 

conkininatisn,  m c h  0:' t4? radioact ive 

in 6eneral, 

dowever, it  i s  app&r?n t  b a t  tn= somdas t  apposch  t o  o w  $-o- 

~ l a n  is t o  conj iuer  inese i i u t a t i o n a  of' water LIS a aecontanunant, and how 

the7 nay tis ZOSL er'fsctivzij.  O V ~ I ' C O . ~ ~ .  lais is espec ia l ly  t ru?  since our 

;i+cifiea u l t h t s  ,081 i s  t n e  aevsiopuent of ;in b r t i c l e ,  sna a method, 
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p r e s m 6 A y  i n v o l v u g  tht use 0;' watrr  a3 an ai;unct,  :or e f f ec t ive  re- 

r;Cvai o ~ '  rzoioact iv? c o n t k i a s t i i l n  t'rom ~ i ?  ;xin of aL1it;ry ie rsonnei  

in Tad f i e i t i s  

61' COUI'SB, there  n ~ s  airsaoy well mom various deans of an- 

3sncini;  he e i fec t lv-nsss  01' wasnlnd with water in removal of rad ioac t ive  

c o n t d m u o n .  some or' 'them a r e  m o m  t o  oe very useful under c e r t a i n  

c i r c u s t n n c e s ,  oi i lers  uncer o m e r  ~ircums,tonces, t u t  a l l  have t h e i r  own 

l i s i t a t i o n s ,  nany of ~ i u :  are >-et t o  b.: rsteblisaed with cer ta in ty .  

Anothar st:.tanect ot' OUT goal maer  tns present  contracc is t n a t  ye a r e  

seeKing tna nos t  heneral ly  e l ' fect ive sna broad ly  tipylicaLie s e a m  of 

incr*ssin,: r$e elf t !c t ivsnsss  01' w 3 t . x  i n  reaovin6 rh i ioac t ive  contamination 

from n u n  s g i n ,  no t  w a e r  m y  s p c i f i c  c i rcuss tances  01' nature  and degree 

or' c o n t d n a t i o n ,  b b t  -mat!r any conceivat ls  circumstances t o  which military 

, x r s o n n e l  wj' 02 s u b j s c t e i  in tne f i e l d .  

me l imi t a t ions  0:' water as a decont .miaat ing agent  f o r  Skin - 
m y  bP a t t r i b u t e a  t o  t n e  followinb fac tors :  

(a)  

(b) 

( e )  

( 6 )  Fixation of  contauinants by react ion w i t h  ~hlc slr in.  

( e )  r 'enetrction of contruninants i a t o  gores of the S K ~ .  

(1') ?emeat ion  o i  contad i ian ts  trim@ the sicin. 

These l i h t a t i o n s  m y  ba zore or less e f f e c t i v e l j  reduced as 

i n s o l u b i l i t r  or' c o n t a a n a a t s  i n  water. 

Adnesion of i n s o i u t i a  c c n t d n m t t s  to the s k i n .  

a r p t i o n  01 solubiz contaninants on tne sk in  sur iace.  

follows : 

(a )  Insoluble c m t d n a n t s  x y  Le renoered so luble  by cheaical  r+ 

act ion ,  as with ytron,: d a e r s l  acids ,  0 r . b - F  increased twper6 ture .  
f-' 

Organic 
I ~- c If 

UNCLASSIFIED 



ii N CLASS I F I E 0 
-3- 

1 

.3- a .- - 
solvents  aij DS ?f:c!cc-to-or us:au u conjunction wirn o r  instead 0:' water. 

Z i fec t ivr  ao luc i l i t y  .my oi acniavza t n r o u d  use o f  sique;tsrin, o r  che- 

i n t i n 6  seats, o r  thi-o+s i A u l s i f i c s t i o n  w i t h  aur inctmLs.  Otviously, 

rssort t o  tnesa sae io3s ,  espec i&l ly  use o i  stron, aciils, organic solvents ,  

or hi& c?sp.er i turr ,  w i i l  nave sdvere l i m i t a t i o n s  Gue bot.? to aanger of 

inguq; t o  s b i n  t i s sue  ana to  a i i f i cu l t ) .  o f  &lting tihe agents ava i l ab le  

i n  t i e  f i e l i .  

( b )  Atihering insolubl3 COntaK@.inants aay t e  loosened o:r abrasion or 

ot!!sr sxhar.ic;i ,ction, o r  oisglacau L; s u r i i c t a n t s ,  and tlusncd away 

w i t h  water. 

( c )  5orb.c-d c o r i k d n a n t s  mi ts c;is$laceil t y  s u r f e c m t s  or removed 

by ~ i a ~ c d  LcLion or uy sequss t ra t ion ,  and 1'1uJhaa off, o r  tnsy may be 

r313OVSd t i  r s m v o l  of t r l ~  sur face  l q s r  o?' scin tiy acrasion o r  ches i ca l  

ac t ion .  ;.&n tas aander  0:' ser ious  i n j u r y  t o  sain t i s sue  i s  an impor- 

tant l imi t a t ion .  

(a) C o u t d n a n c s  a f f ixed  ty c h e a i c d  combination w i t h  tne s k i n  m y  

ba renoved b j  h b r 6 S i O f l  or  cnea ics l  ac t ion ,  w i t h  cue consi6eration t o  S k h  

in jury ,  s ince e i t n e r  m y  involve rsmoval of sur face  l a y e r s  of skin. 

(e)  Lontaninants which nave penatrated deep i n t o  s k i n  pores present  

a groat%- problbs ,  but t h a i r  r a o v a l  m y  be aided by ch%nic&l reac tan ts ,  

sur fac tan ts ,  o r  sequsYtering agents.  Aside from danger of in jury  t o  

s d n  tissui.,  i n  this case thcre  i s  the  f u r t h e r  danger that t h e  increased 

s o b i l i t y  of con ta s inmts  necessary t o  reaove them from skin pores m y  

result i n  incrpased +errneation through tha skin i n t o  body t i s s u e s  or Sera. 
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(i'j ',ne .;est , : i ; ' f icul t  p o o i a  i n  sKin d e c o n t m h u t i o n  m y  w 6 i l  

r?sult r'rom p:rin~stlon 0: c o n w i n o r i t s  a x u g h  !hi s ~ m .  The obvious 

qnswor t o  t n i s  +-ot,l-= is p r e c i s d l  LO rEiaove the c o n t a i n a n t s  as quickly 

$ 5  p o s s i b l a  irxn th? Ydn SL-face ana &res ,  a d  to avoid, in 30 far a s  

ros s ib l e ,  acce i - r s t i ng  &rileation i n  the process. Concitions favorjag 

sinimum perseat ion i e y  o i t s n  prove aaverse  to most rapid r e m v s l ,  and 

c a r e f d  exptrin:ntal word w i l l  !JZ requi re& to es&bl i sh  condi t ions o p  

timm w i t n  i-?syfct t; tom $roc?sses.  in such worx account will be taken 

of  t he  .oss iDil i ty  01' r+tar;.ing p a r a a t i o n  tnrougn use of astringents and 

vasoconstr ic tors  witnout s i @ f i c a n t  i n t e r f e rence  w i t n  r r t e  of removal. 

L t  i s  evident that, Loth in L!P i n i t i a l  l e t t e r  of 2; January 1951 

i n v i t i n g  iis t o  cons iuor  t n i s  g ro jec t  ana i n  o w  p o p o s a i  of 13 February 1951, 

use of  aost  01' t.vLC J - ~ S  inu ica ted  amve f o r  i nc reas ing  thz ef fec t iveness  

of water a s  a aecontaainatm,: sri;?nt w a - 5  conteilipietm. rurthersore, t h e  

l i t e r a t u r e ,  as csvered i n  t n i s  repor t ,  i n d i c a t s s  t h a t  most o r  a l l  of these 

ueans hav- ueen useu, witn sore o r  ltss B U C C ~ S S ,  i3 removal of rad ioac t ive  

contaminants f:-cin n w  &cia .  

through condiaarat ion o i  such p 5 v i o u 3  WOrK ma +xacution of properly 

designed e x p e r k e a t s ,  to ae te ra ine  Lie  mst generally e f f e c t i v e  means of 

decon tadna t ion  su i t ak la  f o r  appl ica t ion  i n  the f i a l d .  

T h s  ob jec t ive  ox' the  present k ro jac t  is, 

With no L:ou&t 0;' final exclusion of sny 01' the deans indicated 
~ 

~ 

aoove, o r  01' MY o thor  possible  45-s of decontaninatlon, the ~ f o n o w h g  

aiscussion of tne selectiori  0;' dzcont&sting ag:ents f o r  use in con- 

junct ion w i t h  watir  i s  offered :'or i n i t i d  conaidarat ion.  

UNCLASSlFl ED 
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1s sn d J J U L t  LC -htei- 11 r'Pmovhi o f  rbaioactLve contaminants from human 

adm are  r l t ne r  ocvious. A~tnolign 1it : le n t ion  01 tn-e. i s  saae in 

th3 svailaLl-; i i t e r a t u ? ,  b e y  will n o t  

pressnt CoIItrLct. Trowever, s i n c e  t n e i r  dct ion my,  i n  general ,  Ge as- 

S ~ U B ~  LO be s u t s t x t i a l l y  indepenaant o:, m a  s u p p i a e n t a r y  to,  t h a t  of 

ocher a,errts, tcsy neea no furtrrcr t r s a b e n t  st this point.  

ovxloovau i n  work under the 

il. inell ical  3 a c k n t s .  

h terms of ths droolem 0:' r s o v a l  of raa ioac t ive  contaminants 

from nuinan slrin, mese include Lot only st rong lainerai xias, but any 

substbnce capable o i  reac t ink  w i t h  m y  contaninant to increase  i t s  water 

s o l u b i l i t y  o r  oth?fi-iSS f a c i l i t a t e  i ts removal from t!!e sicin. 

a r t i c u l a r l y  strong acids ,  nave rPceivea consideracle s t t e n t i o n  in the 

l i t e r s t i r e ,  out thrj- ma)- be considered, i n  s p i t e  0: various s p e c i f i c  

l imi ta t ions ,  as aa junc ts  t o  other iuore keneraily e f f e c t i v e  aecontaminants, 

ana will b~ so sreatsd in our work ma% th-3 pres?nt contract .  

Ttlese, 

111. ju r fac tsn ts .  

This i s  p o t a b l y  the bro&d;.st ana most inprtant c l a s s  of agents  

t o  oe consitierea ii tne  ?resent yro jec t .  

incluae ;IrIEIGrily yrefereLt ia1  w t t i n g  ana e x l s i f i c s t i o n .  

n e y  a r e  log ica l ly  diviaea i n t o  soaps ana sqntae t ic  dstergznts ,  o r  syndets, 

Ineir functions a s  a6contaminants 

As a class, 

a3 tile l a t t a r  a r e  now .insrd.ly GesiQatea. 

a. 1; ,anerally used in aqueous sedis, soaps inclurie the 

sodim,  p o w s b i u  ana mine s t i l t s  of h i d e r  fa t t2-  acids ,  s i t h s r  sa tura ted  



il NCLASSI FI E -11- 

or  uI i s smraL . -u .  A :;rm ox' ssti tormade a u  mneta rd  vcm.luG, the  sodius  

d a l t s  of 1-13 GO ~ , d  3ciils const i t i l ta  not  only the mort i spo r t an t  soaps, 

but *is0 Ld? doat  Lugortaut surlac:;snt; m a  th2 ilost i;o@rUt d e t e r k a t a  

i n  coaaercis i  iise. 

i n s i y i f i c a n c e  o i  cos t  conAaerhtions,  no u i s t i n c t i o n  i s  maat between 

sodium, potass ius  a d  mine o r  o ther  water-solutle soaps. On the o the r  

nand, m s r e  ki-2 c s r t s i n  inherent  l i n i t i i t i o n s  in me app l i cab i l i t y  of soaps 

m i c h  probaDly r2nder theu oi' r e l a t i v e l y  l e s s  l n t e r e s t  in the present work 

than s jnae ts .  ; ' h i s  decis ion i s  thaed on tae foliowing p r o p r t i e s  o f  soaps.1 (A* 

For purposes of toe present  gro jec t ,  cue to r e l a t i v e  

Accordin,: to Scinfarta L ?err$, tne outstznaing disadvantage of 

soaps i s  t h e i r  i n s t a b i l i t y  t O W a r Q  heavy n e k l  ions,  pa r t i cu la r ly  the 

c a l c i u s  and a a g s s i u  salts  fouaa i n  hard water, snd towaraa acids. 

cdc ius  and aagesium s a l t s  or' t n e  fattj- ac ids ,  as w e l l  as t h e  tYee ac ids  

thenselvas,  -re 9,uite iasol l ible  i n  water. 13 f a c t ,  i t  wds t h i s  short- 

coming that gave the & r e a t e s t  impetus t o  the asvelopaent of synthetic 

deterg5nt.s. ' 

The 

Furthemor=, wiw respect  to wett ing ana penetrat ing power, 

the soaps are  decidcidly i n f e r i o r  t o  various synthe t ic  surface-active pm- 

ducts  ava i lab le  today.1 

Soaps hie  decodposed by acias hila hyarolyzea t o  a ce r t s in  ex- 

t e n t  even xi &re water.1 mis  hydrolysis lowers the  concentration of 

the e f f e c t i v e  ds te rgent  by converting it t o  f r e e  Tat ty  acia, devoid of 

detergent  powers; the  free fattj- acid,  in ~ u m ,  i s  adsorbed onto the  sur- 

? 

Note(+): Superscr ip ts  in this sect ion r e f e r  to corresponding item8 in 
the numberea bibliograp4y at  the  ma of the sec t ion  (?. 32, 33). 
many of tne  references i n  this bibliograp4y were used only for general 
bacKgrouna iniormation, not a l l  s r e  spec i f i ca l ly  re fer red  to in the 
discussion. 

Since 

-4 I-. -, y Z 9 -  P r y - '  I7 UNCLASSIFIED 
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L'bco. ?or tp.5 +urFoses of our  +-obla, h i s  IS a .+n=nonenon t o  ni? 

*voiaec,  :'or cn 5:'o;teu :ih rw,;- ;rag con taune t ion .  

Yet a o t n z ,  ~hougn s i n o r ,  oLject ion t o  tke us? of soaps, i s  

t l e  I;ct mat  tfie r e l s t i v e l y  h i &  pH ox soap c a  chuse s r n j i t i z a t i c n  in 

sei115 inzivicu. ls .1  

b. SlnthELic !'+tarKents. Synthet ic  . ict?rgents nay t e  c la s s i f i ed  

iis ( A )  cationi:, ( 3 )  anionic, (c) non-ionic, (D) a n 4 o i y t i c .  

( A )  Ciltioiiic 5wfactuts w i l l  bs ads0rb.j. sn to  i r.et;atively. 

cnar$,-.d surI.&ce, such a s  huoan s~in. Sence, tney w i l l  tend to  deposi t  

s o i l  r a t n e r  t h a  revlove it; e .& . ,  a ~ i a p o s  w n i c h  a r e  h s e a  on ca t ion ic  

a,ents a r e  snouu to aepas i t  f a t t y  ;laterial on the sca ip  a f t e r  cleansing. 

In visw of this observation, l i t t l e  a t t e n t i o n  has  brrn given t o  ca t ion ic  

surfact&nts is connection w i t h  this projec t .  

( a )  :ne snionic  SyIIdetS fom parnaps the l s r g e s t  ana best-known 

class of  synthe t rc  surfactants .  

va r i e ty  of s u l f h t e s  ana sulfonates,  a l t h o u d  o tne r  t y p s  a ro  also of some 

i q o r t b o c e .  

Xost important  among tnem a r e  a Kide 

(I) x d f a t e z  u.y be dividsd i n t o  two classes: vroducts Fn 

wnich Uie s u l h t e  g o u p  i s  at tached d i r e c t l y  t o  tne hydrophobic group 

ana p o d u c t s  in which there is an in te rmeaia te  l i nk  between *he sulfate 

a d  hjrarophobic groups. The formor inc ludes  su l fn tea  o i l s ,  esters, ac ids ,  

m i d e s ,  s l coho l s ,  ana o le f ins ,  ? h i 1 9  ths lat tsr  ificiudev products having 

e s t e r ,  &de, hna ? m e r  intermediate l h a g e s .  

cow be considered individually. 

~ ~~ . . . ~ .  . I  . .  .. 
;he various t j p e s  win 

(a) Sulfated oils, b e n e ~ A l y  and inproperly cz l led  sul- 

fonated oils, i r e  u ; U y  preparea by d i r e c t  treataent w i t h  su l fur ic  

ac id .  The f inal  product depends on t h e  type of oil, f a t ,  o r  wax used 

UNCLASSIFIED 
ana on t&e degree of sulfation. 
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t i o n a  are The sul i ' s t?a  a lconols ,  anon6 micn w? :'ha A u r i n 0 1  D, C y c h n ,  

Cyclopon, Lrsft, Drene, ~Xpono l s ,  . q . i r o f h ,  Orvus, 7er&:avon, e tc .  I n  

?me case 01 m e  :o rml  g r h r ; .  a l i & & t i c  rlcohols,  t i e  hydropnobic groups 

Ere une 3 . 5 ~  a s  h o s e  of soaps ,  nence tne surface p o T e r t i e s  of sulffitad 

alcoliols cna ioags a re  qlAte similsr i n  uaq; *days. 

that .my b2 s d f a t e c  to  dive s a t i s f a c t o r y  sur fzc tan ts  include subs t i tu ted  

cyclonexanols, such &S 

u tne r  ty2es of alcohols 
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n i i  

,2H il 

dU , I 
.I - c - u - Ln; - i - L, - G O -  Ae, 

\ 3 

various s d f a t e i  ;lonO&jcerLtie5, s u i f a t s u  &co1 e s t a i s ,  e tc .  One d i s -  

aavanta,e Oi'soa2 or' these coqounis  is a trndoncy t o  hyarolizi-  a t  ex- 

treia? pH vdliea .  

( 2 )  Aukits froin a var ic ty  or' f i t &  aciiis m y  be su l f a t ed  

t p  hive s u i - i a c k A t = .  

rthanoi&&s oi c o c o a u t  f a t t y  ;ci&, with solu under Lie ~ s e s  of 

; i i r s n o i  Li, i y n o b n e ,  s t c .  h i d e s  o t h e r  Giin e t x m u l s s i d e s  maj  also be 

liaed; :or e : u p l s  

&zona trre UJOSI. i s p o r t a n t  smi-tinb iatit+rials a r e  the. 



-15- 
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( k )  Sdi'onattzs correspu;m6 t o  JOSL 0: t i e  s u l f a t e  t)Ges 

clacu&EU atovs Gave t e s n  Fre,.)&rea and I ' O U ~  t o  erilriit  =urf?ce a c t i v i t y  

LO r: .reatzr o r  1Ssser zxtent.  

( 2 )  .;oit widely used sulfonates  are the  u i k y l - z r y l  sul- 

r'onatcs; i.:., -oapol;nds in uhich an aromatic nuclzus :'orny an i n t e g r a l  

p a r t  0;' t h a  njdropnooic  .rou$. dany 01 tnem a r e  rowerid wstt ind agents,  

c i spersants ,  cna e s u i s i f i e r s .  Anon, tha sim&er cosgounds i;re the  p o -  

>;latec, iut;lateti, or au;lated naphthalene su l fona tes ,  butblated dighenyl 

ina s u s t i t u t e c  c i jh5ngl  s.Afonatt5,  s t c .  Siiailar s t r u c t u e s ,  tut of 

h i d e r  noleculsr weiynts, a r e  a r k e t e c  under the names o f  Xacconol NR, 

satomerse,  Ultrawet, e tc .  ?lore COQpleX s t r u c t u r e s  ere a lso  well b o r n ;  

:'or iisn$.e 

0 
0 1  

0 
II 

0- c -  R 
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such tis I g e ~ o i i  A ,  o r  

3 
l l  

ir- 0- L .-CH. - S O j i a  L 

l i k ?  :{acconol LAL. ..ore c o z ~ p l ~ x  structures, such a s  a i d k j j l  su l fosuccbtes ,  

UNCLASSIFIED 
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2 p o n  T is 

ii is a more 
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and a n y  other. .nor: comglex tj-pes. 

zmer- l iuxra  su l fona tes  include few well-mown ,rooucts other 

man l ' r i ton ;&-ZJ,  

i u  amiLion t o  the sulr 'ates mc sr;Lfonatss, aiiionic surfhcthnts 

containing o tndr  n y a r o p i c i c  6roui,s m v e  tsen 

have become kopo=tn'ct. 

hut r e l a t i v e l y  faw 

!.dong thave a r e  found sul i inic  ac id  salts 

sulfamates liKe 

c. \ UNCLASSIFIED 
/ 
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m c  the ,hos,,ht: :0+01inc~ co.rr=s+naing t o  ; imy 0: *+e s u l t a t a s  mentioned 

-GOY€. 

(L)  ;ne! L?st -ucwn non-ionogmic nyd;o$ilic broups are e the r  

The Aost  comun non-ionic surfactants are 

*neb= iirr o i t z n  ad t$ r sac t ing  nydro- 

lintcakes ana : ~ y d I o x y l  6rau$s. 

thus p o l y - t h e r s  d11d d c o n o l a .  

l h i l i c  nytiroxy cod2oimas such hs pnenols o r  alcohols w i t h  several moles of 

either eth;lene oxiae or sropj-lene oxitis. 

UNCLASSIFIED 



=tc. ,  uitil j-&.fici?nt o x y s t n y l m e  .roi;i.s nive teen a o d d  to  render t h e  

result i lnt  m o i e c u 5  water -so iu tk .  

igepal a, r’eregal c, Lie Tweens and Tri ton ii3. 

bong me s o s t  coinmin are  Isepal C, 

Vhriztions inc lude  us ing  h i &  moieculhr wei&t alcj.1 merca@,tsns, 

conplrx a lcono l s  l i k e  

complex p e n o i s  bum G ,  

l a t t y  ac ids ,  nydroxj  e s t a r s ,  n;ciroxq- u r d e s  0;‘ fatty ecids ,  sulfonamides, 

f a t t y  a c y l  d a r i v a t e s  of  t r h e t n y l  olanmornethane, f a t t y  alcohol  dlucosides, 

higher x’stty alcenyies knicn nave Leen condensed with urea, fatt; acid 

e s t e r s  of aM;idrO s o r t i t o l s ,  such a5, 

UNCLASSIFIED 



passphat id ts  5ucn a5 l r c i t h u ,  a i s u l f h i d e s ,  e tc .  

O t h 2 r  t;-pes i n c i u i  d x e d  methylene-ethylene ether  chains 

aLtacheu t o  n;aropr,oLas; E.&.  

glucosides  of ce r t a in  alkyl  @enols ana siinila coapounds. 

Also of  importsnce among tne  non-ionic s u r f a c k n t s  &re compounds 

Z o r w i  Ly L!e :.ehccion ol one s o l e  01' a high f & t t y  acid w i t h  two moles of 

d ic t i lanol  &e. ,.n+ortont sonpouas oi t n i s  tip' ars t n s  Nlnols. Ninols 

m y  be reacted uth c r r k i c  cnlorrdts duck as tnionyl  chloride and chlor- 

a c e t i c  s c id  to proauce s u r f a c t a n t s  tn:.t are pa r t i cu la r ly  e f f e c t i v e  in 

a c i d  solut ions.  
U N CLASS I F I E D 
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(L) :- .+wl,t ic surfactzirs  a r e  I roLlucts  vr ich  contain c c t h  

ba5lC t;id a c i c l c  &'OU$~ u t i e  sa& m i t c u i e .  AithouAi sevc;r'31 compounds 

01' t n i s  c 9 2  nzve bs?n i x s s r t a ,  t:,ey a r e  not  too wsli sown and nave 

not  been consiat:ku d~ tne yrelimicary J tudiaa .  

1 V. >eq ce 3 t e r i n c  L e n t s .  

b o n d  tie o ldes t  ana s t i l l  most popular sequester in6 Egants a r e  

the poi;-phor$natss, sucn 8.5 s o d i m  t r i$o ly~hos-phht r ,  sodium y;ro>hosphte, 

soaiuu mitbrhos$iate, t t c .  cornput is  a re  v 6 r y  e i t e c t i v e  so lubi l iz ing  

agents  for many ca t ions ,  and t n e i r  p e s e n c e ,  even in very small m m t s ,  

prevents h e  p rec ip i t a t ion  of inso luol?  soaps. hewer in tne field, but 

a l s o  h i @ l y  e f f e c t i v s ,  are ce r t a in  organic  compounds t n s t  form cnelated 

s t ruc tu res  with &any cat ions.  In tnis gi'oup we f ind  the sodium salts of 

e thylene aiominr Let race t ic  acia ,  which a r e  s o l a  Unaer various traaemarkv, 

such as Varsene ana Sequestrene. 

B. soil. 
As p r e v i w s l y  bt-ztbd, the formulation of a r e a l i s t i c  s o i l  falls 

into the i'irst ghase of this program. Drs. Lsmb-,rt and Sanders of #e 

General Aniline a d  Film Co:poration developed such a s o i l  a f t e r  .two rears 

of researcn. They f t i t  tnat ordinary s t r e i t  d i r t  raprssents  the commonest 

t j p e  of s o i l  e n c o u t e r s a .  xun$les of d i r t - f r o m  six c i t i e s  were col lected,  

screened throu$ d J  seah, and 6halyzed.i6 

The reski i ts  a r e  as IoUous: ( i n  der Cent) 

UNCLASSIFIED 
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L a t e r  Solucle  

3.!JtI Soluble 

Moisture 

T o t a l  Carbon 

Ash 

SiO, ( t o t e l )  

F.20; ( t o t a l )  

CaO ( t o t a l )  

.“r@ ( t o t a l )  

CaO (Water Solub le )  

ri@ (‘dater SoluLie) , 

N 

15.4 

1a.2 

- 

i6 .L 

53.5 

i 5 . b  

1l.U 

6.2 

1.7 

0.3 

3.1 

- 

pii (13% slurry)  7.0 

Carbon Black Equ ivz l t c t  (;)) 1.2 

1;. j 

4.3 

1.7 

LL.7 

57.e 

25.5 

9.9 

8.L 

2.3 

3.L 

s.2 

1.6 

7. j 

,1.6 

13.9 

7.1 

2.3 

4 . 3  

56.3 

2b.L 

ll.l 

7.7 

1.7 

0.7 

0.2 

- 

5.7 

3.55 

UNCLASSIFIED 

1i.L 

9.5 

- 
L5.3 

52.0 

4.J 

3.5 

0.9 

2.5 

3.: 

3.2 

- 

7.; 

5 * j 

1L.9 

12.8 

- 
Z 5 . b  

5 1 - i  

24.1 

9.4 

7.L 

1.6 

3.L 

3.2 

- 

7.0 

3.5 

15.4 

7.7 

2.1 

28.9 

59.5 

i1.L 

11.1 

6.L 

1.7 

0.7 

0.2 

2.1 

7.3 

0.6 



&%nins;icn ij i - i A d  t i f i r a c t i o n  snowed consiiierkLle f r e e  silica 

in ~ l d  c r y  soii ~ O C L L L ~ ~  cn ior ide  i n  t ne  w a t e r  t ~ t r a c t s .  

'in? u a l i - s e s  l i j t e a  ii 1 6 b l €  i demonvtratr tne siiailarity of 

tdirts collzctoil  :‘ran ;i:'ferent l o c a l i t i e s .  

Lrs. h n d e r s  ana b u b e r t l  did not  inves t iga te  the nature  of the  

1 3  of ELier s o i u L l e  oiiy material .  

founa ms followin, fsttj. a z t t e r  in so i led  garments: 

k e y  used tAe  r e d u l t s  of Erom4 who 

Free fatt;- ac i a s  (Cis). . . . . . . . . . . . . . . .  31.4~ 
Triglyzer ioes  01 n i & e r  f h t t y  a c i d s  (Clj) . . . . . .  ;9.& 
r'att;. hlcohols &?a choles te ro l .  . . . . . . . . . . .  15.3% 

Hj-arcckroons ( s a ~ u r a t e a  m a  Unssturatea, C;J) . . . .  L l . 8  

shor t  cnhili tats ana &&is. . . . . . . . . . . . . .  3.3% 

Lasea on a l l  o l  Lie h k v e  considerations,  a syn tca t i c  soil 

having the coaposit ion snown i n  Tatlr il was formulated. 

. 

U N CLASS I F I E D 
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TAEL-LZ ii 

C o w o n a t  

HUUtiS 

L a = .  -- - .1 t 
Si l ic l :  

C i q  

b o a i 4  Cnioride 

utlatin 

Carbon Elrck 

Iron Oxide 

S t e a r i c  Acia 

Ole ic  Acid 

Palm O i l  Fhtty Acids 

Lanolin 

n-Octadecanne 

1-Octaaecene 

ibuj-l Alcohol 

E,nw.etic So i l  Cowosi t lon  

I Source ?er Cent 

riyyernuus Co., iew-ton, i. J. 

Wpia Cement LO. (,ij-pe I) 

' Davison Laevicnl Lo. (230 mesh) 

d a m i s  i h y  Lo. (averuge Grade) 
I 

- 
Keyston2 &;lj:, Ansco 

bicney & S i t h .  (~.iol&~co r m a c e  6lack) 

C. K. Willims (Red, 31563) ' 

I 

- 
- 

Earshaw Chenicai Co. 

:4erca (aanydrous) 

Connecticut dard Xubber Co. 

Yum&rry Yilkinson 

- 

35 

15 

15 

15 

5 

3.5 

1.5 

0.25 

1.6 

1.6 

3.0 

1.0 

1.0 

1.0 

0.5 
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c .  &&l. 

'The hwnm s a i n  i s  a coiqltx s t ruc tu rz  tomposed of an ou te r  

l a y e r  of hara,  l d & i y  izqei-aeabie C d h ;  s ev r rb l  i nne r  l q e r s  of var ied 

cei11;161. cons t i tu t ion ;  an extensive vascuar syste-lj and nwerous openiags 

of s w e a t  ana sebkceouu &ncs, . a d  h d r  f o l l i c l e s .  

of the-skin 1 2  covered witn M o i l  f i b ,  tne 

idoimaliy tne surface 

O !  the setaceous 
*,. 

&inds.LL 

AS notea atove, tne  outer  L y e r  i s  l a rge ly  i q e m e a l l e  t o  

most substance=, but sorp t ion  i n  a p y r e c i a d s  iLmolint.8 ~ 3 -  w e  place t h ~ u a  

the p r e s .  

Gounas a r e  sorbeu most r eaa i ly ,  wnile insoluble  inorganic  comgounds such 

6 s  many oxide6 ana s u l k t e s ,  are not  sorbau t o  any appreciable  extent.  

a &iven aecontmina t ion  p x e d u r e  snolilc be accolnpmied by the so lub i l i -  

zation or' some or a l l  oC the contaminant, any- increase  i n  t h e  aorption 

rats should be invss t igh ted  and kept to a minimus. 

I n  general ,  water-soluble subswnces a n a  ce r t a in  organic cam- 

If 

1 t ;lay be possible ,  by t h e  add i t ion  of. a v&soconstrictor,  to  

reduce the degrse of t r a n s f e r  of contaminant from sxin sur face  to  vaacular 

s y s t w  durind deconta;aination.~3 

D. h d i o c h d s t q .  

Tnis projec t  will ultI.mateiy l e a a  t o  the  use of' human sub jec t s  

in being contaminated w i t h  r ad iohc t iv i ty  and the removal of the  con- 

taminant tnereby evaluated. 

may receive,  the e f f e c t s  of rad ia t ion  on srcin surface must be studied. 

Tnis work was undertalcen by h r i n e l l i  e t  a l . 2  

To know b e  pemissible  donaage mat a person 



I t  i s  ~ e s i r a o l e  t o  express uoses i n  terms of roentgen3. ;he 

raent,dn, 25 dei'ineu ~y in t s rnht ionaL abreement, app l i e s  o n l i  ta Z or 

&ma rsdLation; i t  c a  Ynerefore bz usda i c r  $am ray a t i t t i n &  iso topes  

but  no t  :'or ai+ia 01 o e k .  ilie roentgen i s  oafined a s  " t h a t  quant i ty  of 

banma r ad ia t ion  such m a t  me corpuscular  auiss ion per  3..301i9j gram$ of 

a i r  p o a u c z s ,  i n  air, i ons  car ry ing  one e l e c t r o s t z t i c  u n i t  of e l e c t r i c i t y  

OL' e i t h e r  si&." 

; k r i n ? l l i  e t  a l a  es tab l i shed  a compararde basis for beta ray  

uosage. 

r a d i a t i o n  whim, unaer t q l r i l i t r i u  condi t ions,  releases i n  on= grain of 

air ~s mucn merdj. a s  one roentgsn of ,amsa raqs." 

21ej- defined an%;uivaAant ro-.ntE;en" RS t h z t  mount of &ta 

The following d a t a  i n  T a D k . 5  ii1 and i V  were Mien, in part, 

from 'roble5 i and il, respec t ive ly ,  of i h r i n e l l i  e t  a~." 

TABLE 1Ii 

Physicai anta g e r t a i n i n g  t o  c d c u l a t i o n s  of r ad ia t ion  dosage 

r e s u i t i n g  fros oota rays and/or  VET,- s o f t  x-my rad ia t ion .  

Kp and S p a r e  bsssa on u n i f o n  ano b io log ica l l )  s t a b l e  conce i t ra t ions  of 

r ad ioe lenen t s  a i s t r i b u t e a  in t i s sues  of iinear dimeasion l a r g e  as compared 

t o  the r a g e  o f  the te ta  F r t i c l e s .  

"he values of 

K - %Z T i s  the r ad ia t ion  dose expressed i n  equivalent  roentgens P- e 
due to  beta  rays Gjnittea during t h a  cosp la t e  d i s in t eg ra t ion  O f  lp of 

rzcioo-lrment Far gram af t i s sue .  

3-l is  the conc-ntration of radioi3otope e x p e s s e d  in 
"= 3 

yc /Ki ;  which w i l l  t e l i v e r  a dose of 3.1 8.r. e0 t i s s u z  durinb t h e  first 24 

hours of exposure. 

n n - o . t p n -  r m  r-- - q 
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a e s r n t  n 

;is L1 

P J L  
v 48 
1-m 5;  
Fe 59 
CO 56 

0 3  
..( 5 76 
5r 2, 

In iU 
L ljl 
b’ ;I5 
c 1.L 
5 35 
Ca ,5 
Sr Z? 

YJ 
Y 93 
Sb 1 2  
AU 198 
1.b 5L 
Fe 55 
co 58 
zn 65 
Y db 
In 111 

I .  _ _  

.. 

I 

r~saia t i c n  

T 
(Half life 
in aaysl 

1150.5 
1L.5 
16.0 
0.5 

477.3 
35. J 

50.3 
3.3  
4.35 

1.7d36 
88.0 
183.5 
55.1: 

3300.3 
2.0 
60.0 
i.7 

310.5 
1500.3 
65.0 
255.9 
135.3 

k.7 

K B  
( e .  1’. &cd 
x r  iraml 

Li,3L)S.’J 
’65.5 
245.3 
45.5 

4Sb. L7 
4,303.3 
17,330.3 

x5.3 
23.L7 

~9153.5 
l u . o  
1u.3 

420.3 
1,53.3 
2,703.3 

233. 0 
3,633.3 

76.3 
147.3 
730. i) 
23.0 
lG3.J 
46.5 
1.4 

8XlSi’ 

17XL34 

S@ 
/4c Der KE. 

7.3 
i.1 
9.7 
23.6 
13.4 . 2.6 
16.5 
1.9 
13.5 
1.7 
8.3 
5.3 
32.0 
30.0 
16.0 
3.0 
8.0 
.i.o 
2.1 
5.7 

3LO 0 
289.0 
415.0 
185.0 

310.0 
310.0 
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. 

Fnysical da t a  per ta in in6  t o  ca lcu la t ions  of rsGist ion dosage 

r e su l t i ng  f r o m  gamma rays. 

lxis the exposure in roentgans a t  1 cm distant? i n  air from an 

unf i l te red  9o in t  source of 1 mc, f o r  one hour; o r  mill i-roentgens per 

microcurie hour. 

Kg= 1.UtlVxlJ-5 is  the  number of roentgens a t  1 cm distance 

i n  air from M unf i l te red  point  Yource, per  microcurie destroyed. 

Group A - elements n o t  d e c a y h g  bj e lec t ron  capture, or x-ray emission 
following e lec t ron  capture  bo s o f t  t h a t  i t  can be t r ea t ed  i i & e  8 r ad ia t ion  
and hence w i n g  no s i g p i f i c a n t  contr ibut ion t o  I f  

dement  A 

Na I L L  

2 
s c  46 
V A8 
,uln 5; 

56 
Fe 59 
co 56 

60 
cu 61 

6L 
A 3  76 
b r  32 
Sb li4 
I 130 

131 
Au 1?8 

.- 
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I Y  
a t  1 cm 

Inr/pc-hr 
rjnc-hr 

13.; 
19.1 
U.L 
16.3 
19.5 
9.4 
6.55 
17.95 
15.5 
4.8 
1.; 
< ,  
L.L 

15.1 
7.9 
13.55 
L.65 
2.L 

K f  Ezdm 
500.0 

0.U 
33.5 
9.0 
6.4 
0.035 
10.7 
37.2 

900.a 
0.024 
0.02; 

0.79 

0.237 
0.735 
0.;2 

0.083 

16.~ 
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douD b - eleaents with x- rq  d s s i o n  foi iowing e l s c u o n  chpture 
h o s e  contribution to  Iyis no t  neg l ig i t l c  

If 
t a t  1 cm 

Zl-aent - A .:.auitl t i on  i n  flours) r/mc-hr 
(Half l i f e  mr/A c-hr 

w 
r/l)Lcd 
a t  1 cm 

52 

12.8 
26.0 

5i .5+(10.3)  

- 

O . Z + (  3.13) 

n following 

A re la ted  p r o b l a ,  i n v e s t i ~ 6 t e d  by iaudzrdelt and -3&iuons,25 

r e su l t ed  in the development of a cornpakt decontamination uni t  t o  purify 

u a t e r  supplies that have been contasinated w i t h  fission products. With 

this devicc, water, made e r t r e i e l y  raaioact ive by. the aaa i t ion  of a complets 

m i x t u r e  of fission-produced rsaioisotopes,  was t reated to  give less Wan 

lO-Lfic/d.  

mater ia l s  arranged in ser ies :  steel wool, Lurnt clay, act ivated carbon, 

and a inixture of ion exchange rcsins. 

The contaminated wat6r wan passed through the following 
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1, A. ,d. ;cttwartz & 3 .  W. Y r r r y ,  Surface h c t i v t  ; .btnts ,  ln te rsc ience  
t u L l i s n t r s ,  :;v ior& ( 1 1 ~ 3 )  

2. 

3 .  

4. 

5. 

6 .  c. i .  Snell, 6m. 3’yestuff Reporter, 485-7 

7 ,  3. L. .W?rrill G n. betty,  3 .  Phys. Colloid Chm., 

8. 

9. 

10. 

i. L. Sne l l ,  Lnea. and inu., w, j39-5:5. 

5. ii. ?.iu$sl, LMGI. ana Ind. a, 433, 139 

r’. L. Snel l ,  Ind, Zng. Gnat., 3, U51-7 (1332) 

i. .rei& & F. E. Snell, lnd, &. C f l a .  &, 1233-7, 2333-7 ( I W )  

- 

09-97 (1950) 

3, 9, Snel l ,  Ind. E3g. Zh-. 2, 157 (19.43) 
C .  R. Chrj.1, Ind. Zng. (kea. 2, 731-7 (19w) 

2 .  C. ralner, J. boc. C h a .  h d .  3, 56-60 (19Q) 
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12. 

13. 

1L. 

15. 

16. 

I. fieich & F. 5 .  Snell, Ind. %g. Cbem. & (1949) 

C. ‘I. Snell, $.a. Dyestuff RepJrter) m, L85-07 

F. C. S n e l l  5: 1. Reich, J. SOC. &em. ind. a, 98-130 (19&) 
F. Courtney-damoou, Chw. Products, 2, Ibi-6 (l9L9) 

2. K. FLdml, Lha.  & Lad. &&& 4S3-409 

17. ‘i, 3. Scott  & D. S. P. Looebuck, Ches. ‘i h a .  b27-31 ( i w )  

18. F. 2. Snell, J .  A31. Oil Chemists Soc. ;6 (1919) 

19. ii. S. Hattiangai, U. U. h’dtua, J. 5. Hoffmann, J. fiese&rm Natl. Eur. 
Standards & (1949) 

20. 

21. 

ii. 

._. C. ,lerrill :< R. t iet ty,  J. AL Oil Chamists SOC., ;b (19L91 

J. Dollinger, Soap & n i t .  Cnemicals, a (1%9) 
%mer and Ubaxaeyar, Modem Eeraratuloa 3 SyJhiSololy, L i p p h c o t t ,  
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Our radiological &roup conferred w i t h  C r .  ..krtin tiibbs a t  the 

Erooknavan 3 6 t i O U l  Laboratory. A genera l  discussion on thti problem of 

decont-stion gave us soue i ad ica t ions  t n a t  the nrooknavan lamratory 

i s  not too a c c i u d y  engageo i n  tnis work. Zeferences t o  o ther  research 

t e a m  were ma€, notably tnose a t  O a r  ?.id&,e, The :bund Labomtory, Ohio, 

m a  the riaval 3eaearc.i Laboratory i n  Cal i fornia .  We Gid, however, l ea rn  

of' t i c i r  t e c h i c e  in measurmg 9Uant i ta t ive ly  a contminated surface to 

Live reproducible rzsul ts .  

The New Pork laboratorj of the Atomic B e r g  Commission s u p  

plied us w i t 3  l i t e r a t u r e  on tbe sub jec t  of &econthmination and suggestions 

by ilr. XerriLl Fisenbud uno i s  in charde of their health physics group, 

and Mi-. E. Heservey of the Technical Advisory Eranch. ?hey have also 

r e c m e n a e d  the above-mentioned i a b o r a t o r i e s  as &in& ac t ive ly  engaged 

in this f ie ld .  Contact w i l l  be =de Kith L r .  ?rank Head of the M o m d  

I;iboratoq f o r  i seetin,  in the nea r  flaure. 

Our m. Yescatore met with Lr. Paul C. Bebarsola, Chief, ISc- 

topes Division, AEC, :or a free  exchange of i n f o m t i o n  r e l a t ed  to this 

ljZojDct. 

Dr. Victor H.  k i t t en  a s  a qaaliflea d s r s a t o l o & t  to be consulted in our 

studies.  

In a l e t t e r  to  ou r  .%. Cartvri@t, .Cr. debervola swdes ted  

UNCLASSIFIED 
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4. I c ~ ? o m t i o n  i'rom Otner Sourcr-s.  

s e r t i i ,  wim ~ a ; a  Jonn L. r i e r c = ,  .ir. 01' tne Amy L i & d  

Center was nein  et  our  ihbomtori&s. ka discussed t ! ~  k c r n i c  involved 

in cootauinatin, c surr'ac5 ana tae ramal  of the contaminant to give 

raproauci i le  resai ts .  

A t  mi- kenera1 Aniline Lbora 'or ies ,  Drs. C. F. Jelinek and 

Joseph Lambert +ve ub cons ice ra t l e  i n f o r m t i o n  re&aruin, their complex 

soil mixture. ;ais soil i B  the one we heve s t l e c t s d  for our  studies. 

kir. J. f .  Xitchell, L t .  Col. Chuies Loostins aud L t .  Col. S. R. 

Sinnreich, during a conference a t  tne Army Chemical Centwr, a y e e d  &at 

e go& start ing p L t  in this invea t i&t ion  would be to  l s b e l  the soil 

first w i t h  csroon 1L and a second batch w i t h  f i s s i o n  products. lbe first 

batch contains a rad ioac t ive  e lenent  as a compnent part of the  mixture, 

h e r e a s ,  Lhe stcond i s  n ; ~ c h a n i c a l i j  h e d  with seve ra l  of the radioisotopes. 

l h e  t h u  types w i l l  bs evaluated f o r  r e p r o a u c ~ b i 1 i t ~ -  and the nore suitable 

one used for fu ture  studies. 

The recea t  m e t i n g s  of the Amarican Chemicd Society and the 

Lnternational Congress oi' Yure and @plied C n a i s t r y  gave us the oppor- 

t u n i t y  t o  s i t  in on the fol lowing talks: 

1. "Treatment ana C i s p s d  of Atomic E n e r a  Wastes Containing 

-mdioactive Isotopes" by C. C. r.u-oft. 

2 .  "Some rro:las of Vaste Procesaind i n  the Atomic Tnerc: Industry" 

ty J. H. Haynes. 
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3 .  " C o s ; l ? ~ r  rac ioac t ive  Zi'fluant Control f o r  a i inaiocaesicd 

Lbor i to ryn  b; W d t c r  !.. :.eager. 

4 .  "Racenr. r ; ; .velopznts in the i+easureaent of Radioactivity" IQ. 

C. 2 .  rorsous,u.  

5 .  "Present 5tcts of Posaible  Prea ic t ion  L I ~  ,%Ahtion C.lemistryn 

bf Ailton burton. 

6. V h - c r l ~ s  of islaiation Chemistry" by S. i. i ind .  

7. "The CistricuLiun uid Dispersion of Contaminants i n  t h e  A b s -  

$eren by Morris Katz. 
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FLadlOw~boU b a r i U  carbonate has &en orciered from the Atapric 

a e r y  Cornmission, foU.owin,: t h e i r  authorization. T h i s  mster ia l  will 

be converted to  amorphous carbon blaca, mien i s  t o  be a component part 

of o'u soil u t ' a r e .  

%e to t t e  nature of ths material  used in ?Ais syr.thesis, i t  

i s  aavisable t o  conduct s e v c r d  "cold" s p t n e s e s  before using the radio- 

s e t ive  compouna. 'The qual i fying "cold" indichtes the use of non-ndiw 

ac t ive  materials.  Thia phase of t h e  wor+ is now under hay. 

Our laboratory is present ly  negotiating with Dr. Victor H. 

Yitten,  of  the New Porv ::kin and Cancer klosgtal ,  to secure h i s  aervicee 

as a dermatolo,idt i n  our stuciies. ir. gi t ten  h&s been engrged for some 

t h e ,  under rn Atortic Energ  Commission .rant, on the treatment of humsn 

skin that had been exposed t a  radioact ive contarnination. 

~ e c t  i s  c l o s e l j  re la ted to ours, the r e su l t s  of h i s  extensive research 

ahosla provide valuable guidance in OUT investigation. 

Since this pro- 

The following samplis have been obtained f o r  their comparative 

eveiuation i n  s r i n  decontasiaation: 

(1) Versene - fiersworth Chemical Corn- 
( i )  iiadiac-bash - A t a d a t ,  inc. 
( 3 )  Sequestrene - GeiU Company 
( 4 )  Sodium Tripoljrphost;aate - Bloczaon Ghhenical Co. 
(5) Tide - Yrocter and Gaablc 
(6) <lobar - Flo-Ear LM. (obtained from L t .  Col. Kobbins) 
(7) 'Zritoo N.E. - ?.ohm and Hsas Co. 
(8) Surf - Lever Erothers 

U N CLASS1 FI ED 
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.. 
wonc planned f o r  u1s quar te r  ending on Decaber  31, 1951 i s  

sentereu on c lose  coo9eration with U.e raaiolo,ical  l a t o r a t o r i e s  of the 

Army Chenucrrl Center, Md. A member of our s taff  w i l l  be sen t  tnere f o r  

an i n d e f i n i t e  s h y ,  i2 order t o  k a r n  a t  f i r s t  hand the fatat f ished 

tecnuics r ? l a t ed  t o  o w  $reject, ana tnus avoid dupl icat ion of ef for t .  

K i t h  the use 0: h a i r  f a c i l i t i e s ,  we c~lil c a r q  furrher our laboratory 

~ievelopments on a l a r g e r  scale .  

-%e i n i t i r l  e q e r i p e n t s  w i l l  be conducted along the following 

lines: 

I. The preparat ion of r e a l i s t i c ,  repmaucih le  contaminants, baaed 

on the syn the t i c  soil described in t h i a  r e w r t .  

batches will be prepared w i t h  one or mors rad ioac t ive  compnents, while 

f i s s i o n  products will be aewan ica l ly  mixed w i t h  o t h e r  batches. 

&me synthetic s o i l  

11. S e t t i n g  up reasonably r e a l i s t i c ,  rei.roduclble c o n h a h a t i o n  

procedures. 

111. 

IV. 

Development of reproducible deconhx iaa t ion  methods. 

B a l u t i n g  the eff ic iency of various tyges of commercial dP- 

t e rgen t s  and sequester ing agents ln t d s  inves t iga t ion .  

The preliminary experiments may wel l  be performed on metallic o r  

ocher inorganic  surfaces ,  but some work w i l l  be done op. s k i n  of t t p e s  sug- 

gested by our derinetologist. 

I t  is also desired t o  have one of our men a t  tne Newaa teats 

so that d a t a  a y  be obtained under f i e l d  conditions.  

UNCLRSSIFI ED 
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Aeanbmile, -very e f f o r t  sill te continues to obtain a d d i t i o n a l  

re levant  in farna t ion  from AEC, cur ren t  publ icat ion3 and a l l  o the r  sources. 

In the ii&t a i  sic? hiloit ional i n f o r a t i o n ,  ana fwtner study of the 

l i t e r a t u r e  covered i n  this r i ? o r t ,  a more de ta i l ed  and comprehensive ex- 

Fiespectf'ully s u b i t t e a ,  

Florence Ne&. 
fradiolozical &e!nist 

Pescatore 
Chief . i is6iological C h d a t  

L. C.  Cartwnght 
Account S e c u t i v e  

M :GS:JJP :LGC :E 
13 Ozalid Copies made 

Distr ibut ion:  
6 copies to Cnemicnl Corps 
2 copies to FLadiolo&d Staff, FDS, inc .  
2 twpies t o  FL'S, inc. f i l e  
Omlid  mster copy to  L. C, C b r t w r i d t  

28 September 1951 



I. In tmduct ion  

The prpose  of this search was to cover the l i t e r a t u r e  w h i c h  

might supply ln forna t ion  useful f o r  deve lozmnt  of a c leanser  to be 

i s sued  to comht personnel in t he  f i e l d .  This cleanser should have 

p a r t i c u l a r  e f fec t iveness  in decontaminating the  skin a f t e r  exposure 

to rad ioac t ive  products. 

Since this type of problem 1s relatively neu the l i t e r a t u r u  

Hoveoar, sea rch  was l imi ted  i n  g e n e d  to about t h e  last f i v e  years. 

Chemical Abstracts were wvered f r o m  1937 through 1950. 

f o r  this was t h e  convenience of using t he  last decennial  index vhich 
covers  t h e  years f r o m  1937 through 1946. 

covered from Volume 4, 196, through Volume 47, 1950. 

of Nucleonics as were ava i l ab le  a t  the f.24 S t r e e t  Publ ic  Library 

vera searched. 

uc ts .  which s t a r t e d  in 1946. Several Government Docum~nts dealing 

uith hazards and methods of  decontamiaation were a l s o  obtained. 

Supe r sc r ip t s  refer to the list of h f e r e n c e s  at  the end. 

11. S u r ~ I c a l  Cleansing 

?he reason 

?he Index Medlcus w m  

Such iesufm 

This is a journal dealing wit,\ nuclear fission pmd- 

Since r e l a t i v e l y  l i t t l e ~ i n f o r m a t i o n  has-beenpublished on 

decontamination of akin exposed b r a d i a t i o n ,  it Uas felt t h a t  the 

r e l a t e d  subjec t  of methods of cleansing skin contaminated vith 

b a c t e r i a  should be s tudied  i n  tarma o f  t h e  mom recent  devslopnerh.  

In surgery i t  is necessary f o r  the operating surgeon to go tbroagh 

a special ”scrub-up” pMcedW6 in ord6r ha free the skin f r o m  
U h‘ C LA SS I F I ED 



bac to r i e l  contadration. S M l a r l y  t h e  skin 

A2 

of the pa t i en t  to be 

operated on is given spec ia l  cleansing to produce an a s e p t i c  condi- 

t ion .  

of t h e  skln than is required under any ordinary conditions.  

therefore  s e w  s u i t a b l e  to study these methods as t h e  c l o s e s t  

parallel to decontamination of t he  skin from rad ioac t ive  mterial. 

The  procedures used result in a far more thorough cleansing 

It 

The usual method of  surg ica l  S C N ~ ~ P  is f o r  t h e  doc tor  

to scrub his hands and arms for a period of ten minutes with one 

o r  tw rinses i n  t h e  inter im,  using a l i q u i d  soap. 

few years ~ u 1  a n t i s e p t i c  called Hexachlorophene, or Gll, has been 

added to soap to increase its bac te r i c ida l  e f f ic iency .  

vas reported t h a t  1 per cent of Ell in l i q u i d  soap reduced the 

number of skin organism below those found after conventional s c r u b  

up procedures.' A scrubbing period of s ix  m h u t e s ,  once a day, f ive  

days a week, uas found to have a cumulative effect in keeping d o n  

t h e  number of organisms on the surgeon's hands. 

Within t h e  last 

In 1947 it 

Addition of 2 per  cent of G-11 t o  l i q u i d  S U r P i C d  soap 

reduced the  number of bacteria on t h e  hands and arms t0 70 per cent 

of the count occurr ing when the same soap vas used alone. 2 

d apec ia l  product b e d  on E synthetic de tergent  vas 

demloped which has B higher degree of surface a c t i v i t y  than soap, 

in terms of surface tension. This product contaias  a ~ U v ~ ~ t e d  

e t h e r ,  petrolatum, lac t ic  ac id ,  and uool-fat ~ho le s t e ro l a .~  The 

product is of a consistency about l i k e  that  of t t dck  dairy cream. 

The sulfonated ether is the detergent,  lact ic  ac id  serves to 

t h e  pH down t o  5.5-the average pH d u e  of the s a .  Cholesterols 
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end petrolatum are  present for t h e  sof ten ing  e f f e c t  they have on tbs 

skin and to prevent its beconing over-dried. 

given t h e  name of ptlisodarm. 

l i t t l e  water and rinses readily. 

%a product has been 

The cream spreads eas i ly ,  require0 

The combinatioc of pHisodexm plus 3 per cent of C-ll b 

been found particularly e f f e c t i v e  as a skin cleanser. 

t i o n  of cleanser plus a n t i s e p t i c  is made by Minthmp-Ste- hc. 

Because oi’ its high e f f i c i ency ,  t he  preoperat ive scrubbing tirme can 

be reduced from the usual ten &uta period. For example, a four- 

minute brushleas scrub In 1500 clean opera t ive  cases I . sSdted ln (1. 

wound in fec t ion  rata of only 1.6%. and in 0 0  potentially a r t y  

cases, sn i n fec t ion  rete of only 4 pe r  cent. 

that a shortenad and brushless scrub w i t h  this particular agent 

furnishes a method as s a f e  as  sny previously used. The technic uned 

in t h e  cases reported was f o r  the surgeon to rash his h d s  and ~8 

with about 2 ml. of the product f o r  1 minute, rinse Vith waters 

clean t h e  f i c g e r n a i l s  with an orange stick, - a s h  the hands and m 

vith another 2 4  m l .  of product and a l i t t l e  water for 2 minutesr 

then rinse u i t h  water. 

This mmb.l.n+ 

These results suggest 

The ant isept ic  ingredient G - l l ,  is reported to be sorbed 

by the skin so that it exerts a cumulative b a c t e r i o s t a t i c  effect on 

resident f lo ra  for severa l  days. 

and nontoxic on i n t a c t  skin. One investigator recommends that the 

a n t i s e p t i c  pHisodenu be used f o r  a sc rub  period of 8 to  10 minutes 

W F n g  t h e  first several days. w i t h  t h e  time g radml lp  d e c r e a s d  

when t h e  product is used daily. 

This a n t i s e p t i c  is nonirri tating 
5 

Since C-ll is soluble in alcoholr 



Y 

t h e  hands 3 h 3 d d  n o t  be rinsed in alcohol after i ts  use. This vould 

tend to break the e n o l l i e n t  f i lm  and e x t r a c t  t he  E-ll sorbed on the 

s kin. 

A method has been described f o r  t h e  experimental evaluation 

of cleansing e f fec t iveness  of  the skin in tenas of reduction of 

b a c t e r i a l  count.6 

found, a photostat  of the o r i g i n a l  a r t i c l e  carrying a picture of the 

equipment is at tached to this report .  

compared using d i s t i l l e d  water, a 50 per cent  so lu t ion  of pHisodenu, 

a 0.1 per  cent aqueous so lu t ion  of Zephiran. a 50 per cent solution 

of pHisodenn c o n t a h i n g  1.5 per cent of G-ll, and a 50 per cent 

so lu t ion  of a 60 per  cent  concentrate of o l i v e - c i l  and c o c o n u t o i l  

soap. Of t h e  four  products, the increasing order of e f f ic iency  w u  

t h e  50 per cent so lu t ion  of pHisoderm, the soap solut ion,  t he  Zeph- 

inrn solut ion,  and t h e  ph i sodem p l u s  G-11 solution. When the G - I l  

vas increased t o  3 pe r  cent ths e f f e c t  vas mre s t r i l dng .  

Because this was t h e  only ' laboratory procedure 

In this study results were 

Re-operative skin cleansing of t h e  pa t ien t  m u s t  also be 

on an asep t i c  basis. 

per  cent decrease i n  the number of wound infections whm G-ll m a  

used f o r  preparing t h e  patient's skin in comparison w i t h  cleansing 

successively with soap, a lcohol ,  ether, and Z e ~ M r a n . ~  

investigator6 reprts that, of the products he studied, pHis0dSm 

p lus  3 per cent  of G-11 uas the most e f fec t ive  for p r e d p e r a t i v e  

preparat ion of t h e  skin. 

A study over a four-month period showed 25 

&&her 

zephi rm is a cationic surface-act ive agent s t rongly  
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sorbed an +.+a skin. 

and has re?laced 7n per cent alcohol in n o s p i t a l  'asage, f o r  ex- 

ample, in A-esbyterisn Hospital i n  Nem Y Q T ~  Uhen Z e p h i m  

is used a f t e r  soap cleansing, t he  soap m u s t  be conpietely removed 

becaw t h e  tuo  aeente  are o p p s i t e  Fn i o n i c  a c t i v i t y  and precip- 

i t a t e  ea& otLear. 

may r e t a i n  b a c t e r i a  underneath.' This impl ies  t h a t  bac te r ia  are 

themselves very  s t m n g l y  sorbed by t h e  skin, even more s t rongly  

than a ca t ion-acr ive  c o m p o u n d .  

cause p r e f e r e n t i e l  sorPtlon of  cleansing agents ,  bac te r ia ,  o r  othar 

contaminants is pertinent to the study of skin decontamination. 

This w i l l  be discussed again later. 

111. Surface Decontmination Studies 

:t is very -1seful as a d l d  a n t l s s p t i c  agent 

The film of Zephiran wbich f o r m  on the skin 

This e f f e c t  is emphasized here b- 

V e r j  l i t t l e  had been published on decontamination of  akin 

f r o m  r ad ioac t lve  materials.  Much more has appeared on d e c o n t d n a -  

t i o n  of walls. floors, hoods, laboratory benches and ea forth. 

general these would not  be r e fe r r ed  t o  here  because in most cases tha 

studies would no t  be 2er t inent  to this pmblem. 

agents  vere used which would be suitable f o r  skin cleansing, refer- 

ence is made t o  t h i s .  

In 

However9 where 

(1) hcontamFnation of Inert surfaces In a labomto- 

s tudy of agents  for decontamination o f  glass, stalnless steel, ard 

1 4 ,  ~ 3 2 ,  & u o ,  and 1131 were used 

contaminants. Ths phosphorous was in the form of S3P7%A in h3'h- 

chlorit acid.  t he  barlum in the. fonn of BBuoC% in hydrochloric 

the standard radioact ive 

acid.  and the iodine in tbe fona of N d U 1  in sohim bisulf i te  
U NCLkSSlFl ED 
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3 
so lu t ion .  T h i s  ,dark s b w s  t h a t  the effect iveness  of the d e w n m -  

ant va r i e s  w i t h  the su r face  and more par t i cu la r ly  v i t h  t h e  radio- 

a c t i v e  mater ia l  present. 

an t s  bewdse of t h e i r  high e f f ec t iveness  were as  follows: 

Reagents se lec ted  a s  standard decontamin- 

For G2: 3 N HN03-3 N H.pL 
For hue: 6 N HN03 
For 1131: 56% HI 

The conclusion iias reached that decontaminability is con- 

t m l l e d  almost completely by t h a t  f r a c t i o n  of the a c t i v i t y  t h a t  can 

be removed in a s h o r t  t h e .  This  f r a c t i o n  can be ass& to con- 

sist of ions which have no t  reac ted  u l t h  surface valencea a t  all, or 

those  that are loose ly  bound to the ou te r  atom of t h e  double layer 

surrounding t h e  surface.  

is that detergents were often as good for decontamhation as the 

s t r o n g  acids. 

Calgun, 1 per cent Mulsor 2;?4, 1 per cent  Sequestrene and 1 per 

cen t  Sapamine, 

The uast in t e rea t ing  aspect of this work 

The de t e rgen t s  used included so lu t ions  of saturated 

Further s tud ie s  on t h e  decontaninetion of working surfaces 

shoved that p rac t i ca l ly  all of  the contamFnant that can be remDVEd 

i n  a reasonable time is removed very rapid4.1°  Although the 

e f f e c t s  vary with both t h e  n a t u r e  o f  the surface and t h e  na ture  of 

t h e  contaminant, the f o l l o d n g  syndets and wetting agents  were M 

e f f e c t i v e  aa the s t rong  standard reagents  fo r  the decontamination 

of Laci te :  

UNClASSl  FI ED 
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Cleaninn AI? ent  Manufacture 

0.1% Nitron 

1% Sequestrene A. A. Alrose Chemical Co. 

1% Amine 0 Alrose Chemical Co. 

1% Tergitol W A No. 4 Carbide & Carbons Cham. Corp. 

10% Ms and 15 s-189 E. I. duPonb de Namours Zr Co. 

1% Mulsor 221 

Allied Chem. & Eye Carp. 

Synthetic Chemlcals Inc. 

1% i b i i s o r  22f, 5 1~ C E i  - -  

Nature 
of 

&I& 

a n i d C  

anionic 

ca t ion ic  

anionic 

a a i o n i C  

nonionic 

anionic 

These r e s u l t s  indicate  that d i f f e ren t  types of detergents nap 

be very effective in reaoval of radioactive products. 

emphasized 1s that t h e  reaction of t h e  detergent with the  surfaca 

material  contributes far more ta its cleaning ef f ic iency  thaa doe8 a 

react ion betveen the reagent and the  radio element. 

conclusions would appear to be applicable to the cleansing of skin, 

even though t h e  surface is different from that s tudied here. 

A r e su l t  to be 

Theae general 

The same workers found that a protective col loid used in 

conjunction w i t h  an anionic detergent caused a marked improvement in 

cleansing eff ic iency,  but had no apparent e f f e c t  when used v i th  a nonionic 

detergent. ll 

(2) Skin Decontmhation Quantitative r e s u l t s  on skin de- 

contamination have no t  been r epor t edbu t  recommended ?rocedures for 

vashing contaminated hands have been prepared. 

f o r  2-3 minutes v i t h  a teaspoonful of Lan4-Rleen soapI using 8 

suf f ic ien t  amount of tepid vater to maintain a thin paste.12  he 

paste 1s t o  be rubbed over the en t i r e  surface of the hands and fin- 

One mthod is to wash 
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gcrs then rinsed ot’f com?let,elp wi th  ‘water. 

process i s  to De repeated a t  l e a s t  t h r e e  times. 

creams a f t e r  ,mshing is recommended. 

The vashing and * b g  

The use o f  hapd 

A s imi l a r  ?roceduret still  t e n t a t i v e ,  h s  been received 

from Cordon Dunning of the Bio-physics B r a n c h  of the Division of 

3iologF and Nedicine of t h e  U.9. Atomic .Rtera  CoomLssion.13 

recommends f o r  removal of l i g h t  decontamiaation-washg for  2-3 

minutes in tepid water with Ivory soap. 

hand brush and l a t h e r .  Hand cream is a?plied afterward. For 

heavier  contamination a pasta of t i t an ium oxide containing a small 

wunt of lanolin is applied first, fo l loued  by washing uith soap. 

A chemical treatment used as a l a s t  r e s o r t  is ta pour on a l r l  

rrolution of sa tura ted  p t a s s i u m  permnnganata and 0.2 N o d  sulfuric 

acid.  

Next a 5 per  cent sodium b i s u l f i t e  Bolution i s  poured on with brush- 

ing for no more than two minutes, fo l lowing  by washing, r in s ing ,  

and the appl ica t ion  o f  hand c m .  

of syndeta such as those already mentioned are believed to be 88th- 

factory,  also most of the corumn household detergents  such as T i d a  

and h e f t  have bean used successfu l ly  as deeontaminants. 

‘;hi8 

This is u i t h  the use of a 

Scrub with a brush for no longer  than two minutes and r k e .  

According to ORZ-382 a number 

It was mentioned previously t h a t  the nature o f  t he  con- 

tarPinstion inf luences the success with vhich it c m  be removed. 

Strong beta--7s nre both highly absorbable  and very a c t i v e  in t h e i r  

biological ef fec t .  

hands it could happen that t h e  person d g h t  retain some of the 

When some beta-ray e m i t t e r s  a r e  s p i l l e d  on t h e  
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n a t e r i a l  un*.il t h e  outer c l l t i c le  is worn a;;ag, u 
17. S!dn I r r i t a t i o n  of Detergents 

Frequent washing of the hands v i t h  e i t h e r  soaps o r  syndets 

u s u ~ l l y  r e s u l t s  in skin dryness. 

binary soap mixtures on t h e  s k i n .  designed to r e l a t e  i r r i t a b i l i t y  to 

c h e d c a l  composition of the  soap, shoved that a mixture of sodium 

A study of the  irritant ac t ion  of 

l a u r a t e  and sodircn myris ta te  was l e s s  irritant to t h e  skin than h .  

combinations bf tk l a u r a t e  v i t h  caprjrlate and o lea te .  

suggests t h a t  saap m d e  from sa tu ra t ed  f a t t y  ac ids  of r e l a t i v e l y  

long c h a h  length should be less irritant than unsaturates and 

s h o r t e r  chain lengths .  

This 

The e f f e c t  of v a s h g  the  hands vith various syndets and 

soaps showed that g rea t e r  i r r i t a t i o n  resulted from t h e  syndets than 

fro3 soap.16 

love r s  the skin-irritating a c t i o n  of syndets. 

sMlsr t4 a methyl e t h e r  o f  ce l lu lose  ca l l ed  Tylose SAP, which haa 

been found to have sk in-umtec t ive  propert ies .  

However, t h e  presence of sodium carboxymethylcellulose 

This compaund is 

17 

It might be mentioned here that anion-exchange r e s ins  have 

been added t o  t a l c  to give powders having a n t i - i r r i t a t i o n  e f f e c t s  

on t h e  skin.* 

irritants. 

i n s i d e  of rubber gloves. 

V. SW2:eStea Awroacn To b b l e n  

Such a mixture vas intended to n e u t r a l i z e  alkaline 

This modiflad t a l c  should be s u i t a b l e  f o r  dus t ing  the 

A c leanser  to be used in t he  f i e l d  f o r  decontamination Of 

skin fron rad io-ac t ive  products should have a combination of the 

fo l lov ing  des i r ab le  properties: 

U ~ A S S  I FI ED 
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1. l e  non-toxic 
2. Be non- i r r i t an t  
3. Le e f f i c i e n t  vith a r e l a t i v e l y  s h o r t  c leansing period 
L. Require r e l a t i v e l y  l i t t l e  mater Fn use 
5. &se of f  freely 
6. Leave the skin s o f t ,  possibly by m s a n s  of a sorbed ? ro tec t ive  

emoll ient  film. 

Uork in our laboratories has shown that many f a c t o r s  are  in- 

volved i n  the general cl-g process. 

that should have p a r t i c u l a r  s ign i f i cance  i n  r e l a t i o n  te t h i s  problem, 

is that so= one or nore ingredien ts  i n  the cleansing agent should 

be poverful ly  sorbed by the skln. If such p r e f e r e n t i a l  sorption is 

great enough, soil and contaminating substances w i l l  be replaced. 

Although it is possible to study the degree of sorp t ion ,  o r  perhapa 

better expressed as wet t ab i l i t y ,  o f  a smooth sur face ,  such as glass 

o r  metal, such a procedure uould no t  be readily appl icable  to a 

study of the same e f f e c t  on t h e  skin. This measurement of  contact  

angle is extremely useful i n  s tudying and comparing the effective- 

ness of detergent  so lu t ions  in wett ing a s o l i d  supfacBI and pmbably 

should ba kept in mind as a possible laboratory method. A r e l a t e d  

approach in t he  study of the skin is to apply a l a y e r  of de-haired 

pork skin to a glasa slide f o r  me of t h e  skb mer as a base. 

This is only t o  suggeat an approach vhich is more o r  less Prndam9nh.l 

i n  o t h e r  detergency studies. 

One of  the most important, 

P r a c t i c a l  e x p e r b e n t s  are suggested in vhich actual ham%- 

vasking t e s t s  muld te used, more or less simulat ing the s u r d 4  

scrubup technic.  

prelininarg' vork might include t h e  fOlloVing: 

From the above study, ptoducts to be compared 
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c-ll 
1. Pla in  comerc ia l  s\ l rg lcal  soap 
2. ';est a n t i s e p t i c  s~mgical soap containing 

~ 

3. I v o ~  soap 
L. Land-lileen ssap. ?resumably containing l a n o l i n  
5 .  piiisoderz p l u s  G-11 
6 .  0.1% Gitron 
7. 1% M s o r  2% 

M n e r  work might combine the e f f e c t  o f  titanim oxide pas te  folloved 

b3 use of a c leans ing  agent .  

It should be possible to determine t he  e f fec t iveness  of t h ~  

various detergent  products bf patch-test ing the skin wi th  some relative- 

l y  harmless r ad ioac t ive  material. Although d e t a i l s  can be worked out  

in consul ta t ion  by var ious  s t a f f  members, the suggestion is made t h a t  

a pstch c a m n g  the r ad ioac t ive  ma te r i a l  Ln so lu t ion  might be l e f t  

on the  hand Por CUI hour, a f t e r  which t h e  .?at& would be ramved and 

any l i q u i d  on t h e  skin be allowed to dry. 

sur face  should be made, a f t e r  which a p a r t i c u l a r  c l eanse r  would be 

appl ied under con t ro l l ed  conditions. 

process,  another  count of a c t i v i t y  would be made of the hand am3 of 

the rinse water. 

A count of a c t i v i t y  on tha 

A t  t he  end of t h e  c leansing 

The s ta tement  has been made that t h e  r c a x i m u  psrmissiblr 

level of r ad ia t ion  on t h e  hands i a  700 counts per minute under p- 

determined condi t ions as measured wi th  a C-M counter and scaler 

a s s d l y . 1 9  

t h e  hands Where such mag have occurred. 

tamination were t o  be used than is  h o r n  to be harmless, this could 

be done on t he  shavdsk in  o f  experimental anFmalsr possibly bY 

patch t e s t i n g  t h e  ears of r abb i t s .  

 his is used f o r  routine c n e c a g  of contamination of 

If a higher l e v e l  of con- 
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This st-2.;- :as covered so l i t t l e  uork done with radioactive 

isotopes t h n t  t h e  se lec t ion  of those most suitable f o r  experimental 

use is l a f t  open. 

Rtlspectfully submitted, 

Cornelia A. Tyler, Ph.D. 
Research C h e d s t  

CAT : Ims 

i d  8epternber 1951 
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. 
1 W . d t a b e  9. had resehed colony eountq appmacliing ten in cuntrast to the 

U w  zephins horever. the fall in the nverdcc nuniber ut' uwniiixnm wily 

much more rapid fmm aa initial count of 2,500 to 130 orwnisiiis on the first 
ten dmkm. Very few organirms could be removed after the n i n t h  tube with 
an average of only hm doni- per t a b  after that ' p in t  and the niujorily IIC 
tclbea were sterile. The total average nuniher of owanisnis nltrr the us(* uf 0.1 
per cent nqueom Zephirao for thirty seconds and ten stroka ivas 237 iii wntmst 
ta 5,172 with water, 1,0i5 with coconut oil swp, and 1.207 with plliwlcnn. 

The results with pHisodenn and 3 per ccnt C-11 ivrre vwn nicm alrilinp. 
This agent was diluted uith an cqnnl aniount of wiiier Irfurr uw. The initial 
munt wns 1;500 nnd the fi& iuk atter its use sliowv~l anly scim wluiiic**. SUI+ 
sequent tubes showed further d u e t i o n  und tlie toin1 niiiiilwr 111 orzaiiixmr 
removed hy the water after its u ~ e  arerngd 65. 

coscLcsIoss 
1. A technique is desrribed whieli has been elalmrnrml to prriiiit iiiultiplr 

dderminationa of the bacter+I flora of the liunian akiii iiiidrr si;indrnlkd 
mechanical conditions. 

2. Tho effeetirenesa of various apents in strikincly portmynl Iby tlie riiniula- 
live plottina of the data obtained. 

3. The agenu invedipted nre primarily detrrarnts. The eunrentional 
praetice is to ose soap and p H i d r r m  for longer p ~ r i n l s  u i  time than rmployed 
in these erperimenta, yet comparnhle rat- of rcnloral c i i  Imcteria are d ~ t w t n l ~ l ~ ~  
under the conditiona employed. Zcpliirnn ediliits mnrkirl wrmiciclul pniprrtiw 
on more pvlonged exposure than the 60 seconds' rnnxiniid rriumun- pwililc i i i  

thi technique. 
1. Recent ntudiea to. be elahrntrd in a sulwciiiwi rqmrt. iiialicatr ~ l iu t  

pHLmderm fortified with G-11 d i q h y d  tlic n3mt i i i 1 1 1 1 1  Ji4niwtiiir iwtioii. 
This eombination appeals to he more cffcrtiw th i i i i  ;III? 41rIekc.iii ~ - ~ + ~ H ~ I ~ O I U ~ ~ -  

employed for the Iireoprati\-e plppnrntion of *kill. 

ai;i.ndof!u4. 
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i. "iriiliation Hazaro Coiitroi", Argonn-. ,(a t i ona l  Lamrator; .  ,3CU-luE 
(NvL-dLS)  g'izy 3 ,  l 3 k ;  ih) p.  

Ine ?urpose 0:' i l l s  sanual is to a c q u i n t  ,ersonnei witn th? hazards 
involvea ana t;:? p--scaition5 which shoulc Gz tzlren i n  n m u l h ,  radio- 
active a a c e r i a l s .  ;):long me topics  c iscussec a r e  the $ e m i s s i v l e  ex- 
dosures ior  ~0th external  m a  I n t e r n a l  r m i a t i o n s ,  p e c a u t i o c s  to ha 
ooservea i n  hanolin, rau ioac t ive  matar ia i s ,  mil ,enera1 safsty and 
eaugency  proceiurzs.  

i .  1 % .  i. Lecture Ser ies ,  Pa r t  1." 2:n:'ora 7ncineer LorLs. dCD-2943 
~ u l y  1, l A 7 ;  mi. A U ~ .  2 ,  1353; ~7 9. 

These l e c t u r e s  are k c r t  o f  the ragular  t ra in in ,  course f o r  aen  assigned 
t o  rsaicit ion protect lon duties. 
have e technical  ciebree; f o r  exanpie, B. 5. Cn.S., o r  t h e  approximate 
rquivaleqt .  
headings: scope oi h s a l t n  instrumentation; funaar~ental  conce;.ts of 
nuclear  pnysics; ; ropert i$s  0:' +As elementary pa r t i c l e s ;  i o n i z a t i o n  of 
iases;  t i 4  counwrs snc omsr  o a r t i c l t  dtec;oi-s; e lectromaters ,  scalers 
a d  r e l a t e a  c i r c u i t s ;  nea i th  instrusnts; ~ a o i o a c t i v i t y ;  r i s s i o n  and 
r 'idsion oroaucts;  ::'fects of  the rad ia t ion  on the mdy; rkdias ion  
ooaimetry; tolerar.ce cos€; j m t f c t i o n  ntmoas; sueci&l hazards b u l l e t i n  
No. I; ana otner. 5 p e c i d  hazarns  C u l l s t i n s .  

They a r e  aiinsa .rimaril/ a t  those who 

The i i c t u r c s  are given m d a r  the follok-in,- r e spec t ive  

3 .  "Lectura Sotes;  i.raith Yhysics ' i p a i d n b  L+ctures, i9&1349", Oak Ridge 
'rational LaboratJr j .  XCU-817. & p ~ ,  i 3 ,  1350; 13 p. 

A s e r i e s  o i l e c L u r 2  notes,  issusil ~n c o n j ~ c ~ i o n  w i h  1:ctures given 
iuring tne iall oi  19L8 t o  gersons woriring in the f i e l d  of health physics 
a t  the Oak ,Ridge i iational L a b r b t o r y ,  s r e  reproduced. Tnc tiotes are 
e s s e n t i a l l y  in m e  t o r n  wr i t t en  o r  approveti 
of the place 01' h - a l t h  $ h p i c s  in wri t ten  o r  approved by the l & t u r e r .  
A discussion of the place of hea l th  physics i n  industry and the  heal th-  
h y s i c s  organizacion st OIUVL i s  followeu by a s e r i e s  o f  l e c t u r e s  on 
funasmental nuclear  physics. 
s n d  r ad ia t ion - i a t ec t i sn  sa thods  a d  tachniquas a r e  covered i n  20 l ec tu re s ,  
and 14 l e c t u r e s  bre biven t o  69pli2d hea l th  ,jhyslcs ~~ and .. ~~ p a c t i c a l  ;rOble!US. 

"Xedicd ks?ects  of C i v i l  Defense Against P.tomic Weagons" ;ale, W i l l i a I B  F. 

m e  l x t u r e r .  R discussion 

Application of physics to  health-physics 

.~ ~ .~ ~. ~~ 

4. 
a t .  a l .  tiA3-1L; ,iovelnber 3 ,  1353 - Unclassifisd.  ( 2 )  SLL. 

Hseith and Eioio;n: 
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J. ",ir-oornr ana 3hort--W+v% r3uiaGion h z a r a s  i n  tns f ro ;cc t  E t  t h e  Universitj. 
oi' Cal i fornia"  t , d i z n g e r ,  r i .  F. (Univsrsity 0;' c d i i o r n i k  .ianiation 
i a b o r r t o q )  AXD-2353; Sept. 1'3, lj'L5; 27 p. 

';his r spor t  brings together the results o i  appoximiteijr  two jears of 
s t u d y  i n t o  the problem of  de tec t ing  a d  e l imin&tinb SOUCES of  hazard 
due to the gresence of tox ic  gases o r  vapors of uranium and i ts  ;Iroducts 
ma t o  rac ia t ion .  Ihe r epor t  i s  sep&r.%tec i n t o  two -in divisions: 
first,  a sumat ion  of the dust-, vapor-, and gas-nazara problen  and 
second, a summation of the r aa i a t ion  problem. Xethoas of co i lec t ion ,  
bnal>sis &nu siuay OL hazaras for uranium aust ,  sercurq. varor,  and 
carbon aonoxide a re  discussed. ;4ethods for ae tec t ion  of raxi3t ion and 
sethods t o  e l iminate  hazards of&5ana R w r t i c 1 a s . x  rws. x rays, and 
neutron f lux a re  included. 

-lpstholo,ic I f ' fects  of  Ionizing .?adiations ana Fadioactive rtaterialsn 

c 

5. 
Bnes ,  h. kl. Eiochemicnl Journal 4;, 2 .  XXII, 194%. (Abstract  of 
paper Tresdnteu a t  meetin,: o f  Eiochexidcal Society) .  

h c l u d e d  i n  this a r e  ce r t a in  purely chenical e f f e c t s  of ionizing rad ia t ions  
ard understooa. These include the i i s s o c i a t i o n  of  water i n t o  H and OH 
r a d i c a l s  ana t h e  i nn ib i t i on  of c e r t a i n  enzymes such as those containing 
suliihybryl groups. In  aodi t ion  t o  these  proximate e f f ec t s ,  various forms 
of genet ic  ana c e l l  damage have been extensively studied. The r e l a t i o n  
of  these changes to  ixost c l i n i c a l  m a i s t i o n  e f f e c t s  r e m i n s  l a rge ly  t o  
bs es tabl ished.  

7. Weal th  Chemis t ry  ana Physics, Sect. j, iiedical ana Health Phyaics Quarterly 
Report; April,  Nay, and June 1950" Garden, d.  E., and t. J. Moyer 

( t inivers i ty  of Cal i fornia  Hadlation Laboratory) AECD-2928 ( sec t .  3 ) .  
July i b ,  1953. Decl. 2ept. 8 ,  1950; 2 p. 

Health Chemistry. 
s a fe ty  fea tures  f o r  n u d i n g  rauioact ive mater ia ls .  
t ranspor ta t ion  OK' radioact ive mater ia l s  dscontainination, disposal,  storage,  
pnd p o c e s s i n g  equipment is b r i e f ly  reported. 
R e d t h  Physics. Stuay of the fast-neutron i i e l d s  outs ide  t",e shielding 
of the  Id,$-in. cyclotron has  been continued. I t  has  been found that the 
area survey meter in the region s tudied showed i n t e n s i t i e s  c losely cor- 
r e l a t e d  w i t h  the neutron i n t e n s i t i e s ,  and may therefore  be used roughly 
as a neutron monitor for  this region. 
counter w i t h  eff ic iency increased a t  least  tenfold over those formerly 
employed i n  hi&-energy-neutron research h a s  been developed. 
suminary of t h e  monitoring program is  given. 

"The Metabolic Proper t ies  of Plutonium and All ied Materials, Sect. 1 of 

!iew jxocesses have been developed which provide f u r t h e r  
Work on monitoring, 

A bissuth-f iss ion ionization-chamber 

A s b t i s t i c a l  

3 .  
Aedical and Health rhys ics  kuar te r ly  Report; Apri l ,  May, and June 1950" 
! i d t o r ,  J. G. (University of Cal i forn ia  ?adiaLion Laboratory) 
AECD-k926(Sect. I). 

Taaioautonrauhy and k l i s to lon .  Studies  on t!!e histopathology of astatine, 
A t i l l ,  have contlnued r 'ollowmg two l ines :  (I) the tox ic i ty  of the element 
to body t i s sues  i n  general ,  a d  ( 2 )  thc points  of l oca l i za t ion  ana des- 
t ruc t ion  OL' thyroid t i s sue .  

Ju ly  26, 1955; Cecl. Sept. d, 1955; ,!,2 p. 
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( ? .  cont.) 

T L.ac$r ... Ltuai -s  i n  :.:ts w i t h  .?aliOactiV? Xa tz r i t l s .  j t ud iea  on the  de- 
posi t lon Oi' thntalun i n  rats using 
been continutc.  
r e a a i l y  eli;nin&teo I'rOU thz may. 
Doe; 6~ days a r t e r  a i x i n i s t r a t i o n  i 3  primarily found in l i v e r  m d  kidney, 
sxe l t ton ,  %in, end tne mscu la tu re .  Carr ier-free .%e183 has  been adminis- 
t?rb(: t o  r a t s  intravtnously &.a i t s  f a t e  s tudied f o r  1, L, 24, and 0 hr. 
'hith thz exception oi a r e i a t i v d y  l a r g e  accurndation oi ulis i so tope  @ 
the thyroid, rneniun was not  deso j i tzd  to  any s a t  degrae in "ny of &e 
t i s s u e s  s t u a i s .  The l'ate of ca r r i e r - f r ee  Os1 5 has been Studied in rats 
followin; i a t r a suscu la r  s i ipinis t ra t ion.  
r e l a t ive17  large mounts  0;' osmUim were found i n  kidney and in t h e  in- 
t e s t i n a l  contents,  v i t h  lesser aaounts G S U ~  d$gosit*d i n  l i v e r ,  blood, 
and spleen. 
Chilatin;. 3ipzrh:nts. 
nastening excret ion of radioact ive n a t e r i a l  a r e  discussed. 
t he  iu>Oi-tdc;. of the toxicolod. cf b e r y l l i u ,  a n u b e r  of che la t ing  
&dents were screeneil i n  vivo lo r  poss ib le  use f o r  renoving beryllium 
which has bcen deposited in the body. :iumerous ca t icns  nave k e n  t e s t e d  
f o r  r sac t ion  witn athylenediamide t e t r a c e t i c  ac id  (ZETA) t o  form soluble 
chelates.  
A r re l is inar :  e w r t  on rhe 2 f f e c t  of Uncle-body ihd ia t ion  on Extra- and 
i n t r a - c c l l u l a r  Llectrolytes .  
t h e  Tottern i n  rats of f e c a l  and urinar;. excretion ol' e l e c t r o l p t e s . i n  
acute  rad ia t ion  inJLrq'. 
of 2 .3  uc 35 h r .  Dslore various i r r a c l a t i c n s .  The reac t ions  of the 
animsls a r c  dcSCiiG?d, and tne  cnange i n  Na22 concentBt ion  i n  t ieSue3 and 
excreta  i s  pressnted. 
Decontamination m a  bone-detsboliss Studies.  
curves Lor a s t r i b u t i o n  in rats of CelU, X 8 5 ,  9, and ru239 during the  
f irst  hour f o l l o w h g  intravenous in j ec t ion .  
blood l e v e l  *wing  ~ $ 5  iirst 13 min. gas followed bj z much slower decl ine.  

"The . letaboiic i r o g e r t i e s  of i'iutonium a d  ;Xed Matarials,  Sect. 1 of 

ad a rad ioac t ive  t r a c e r  have 
i n  .enerel, these s tud ie s  snow Ghat tsntalus is rather 

That  Wnich r e m i n s  deposited in the 

Cnz day following adminis t ra t ion,  

Xecessary c n a r a c t s r i s t i c s  of cnelat ing agents  fo r  
I n  view of 

Zxxperimsnts have been abed a t  $ S h b l i S h h g  

l a 2  was in j ec t ed  subcutaneously in an amount 

A study was m d e  of the 

An initial rapid f a l l  in 

nsdicb l  MO H e d t h  inys i c s  hua r t e r ly  K e p r t ;  Apri l ,  .%y, and June i950n 

Treataent  w i t h  massive Lioses of z i rconiun c i t r a t ?  prolongea the hitid 
rapid rate of  urinary dxcretion and fa l l  in blood leve l .  
of Lad5 i n t o  c o i m l  young rats, f eeu ins  a phosphorus-deficient d i e t  re- 
su l ted  in an imineiiate MU marKe:a  incretise in tne u r i n a q  excret ion of  
r&tiocalcium, w i t h  accelerated reaoval  iros the Skeleton. This procedure 
would a p p a r  to  have 2 o s s i b i l i c i e s  f o r  decontamination of radiostrontium. 
p.e Fffect  of Celcium-Versene ComDlex on the  Txcretion of Radiocalcium 
i n  the ra t .  5alcium-versene complex injec,tec 3 or 1 5  min. a i t e r  ad;ninis- 
t r a t i o n  of Car5 resul ted i n  a verq- s i@il ' icant  increase i n  the urinary 
excret ion oi rediocdcium. 
i n  t h a  amount of ~ a k 5  i n  bone. 

After i n j e c t i o n  

This treataent.  also produced a s a d 1  reduct ion 
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(.:. cont.) 

:.-c;iochciniat2;. ::.- ,. i j L . ? - , . l z j  . ,roduceu ( 2 ,  Lr j  rscccion on l i thius,  
was isolnt;;:  L/ A:ssoivu6 ;r.e t a r b e t  i n  wuter t o  .ive a so lu t ion  of 
l i t l i u r r i  nydroxi:? containlnd t h e  3e7 a s  a rad iocol lo id  h n x n  i s  removed 
by passing tk- so lu t ion  U r o u  & sAnt&r&d-,&ss f i l t e r .  :ne long-lived 
radioisotopks 01' t a n t z l u ,  Tag8,18;, were p e p r e d  b y w p a r t i c l e  born- 
h r a n f n t  of h n i a i u  accorcmg t o  the r e sc t ion  iif(d&n)Ta. 
.rocedure Has ucv5lopca l o r  i s o i a t i n g  tne raiiotaotaluin from the hafnium 
oxide t s r g e t  JLittrld m: I'rou h e  raaioturigsten concurrently poauced  by 
#,xn) rsact ion.  .ne anor te r - l ivec  rzuioisotopes of tantalum, ~al769177, 
u+re prepared by Seuteroa tonbaraaent of HfO; according t o  t h s  reaction 
iiP(c,Fnra,. .i sore rapid procedure has been developed f o r  t h s  sep-tion 
o f h t L  irom bincar tea  clsauth f o i l s .  !h? Lismuth i s  heated t o  &;5oC in 
I _  i t r e m  of n i t rogsn  c a x i 3 r  6as a t  a pressure 01' 13-2 t o  13-3 m. 
A t i l l  1s co i l ec t% on 6. cold i"iiger which i s  coverea wit$ 5 W i n  l a y e r  
of' i ce .  

A car r ie r - f ree  

%e 

9 .  "Crimicsl rrocierils i n  ~ t o m i c  hnezgy" Lawrosxi, S. (.irGonn* %tional  
Laborctoryj .;X.L!-773; .ioV. c.3, 1449; lj p ,  

Same of t h a  s a e c i d  tzchniques m d  precautions r2;uirac i n  tne  processing 
of radioacciv? m t e r i a l s  &re discussed i n  i i&t  of p s t  e q e r i e n c e  and 
t h $ i r  shortcoaings noceo. 
a ica ted .  riecovery and ascontamination or' source ana f i s s ionab le  materials, 
recovery of  useful ty-proauct isotopes,  processing oi' a c t i v e  waste streams 
for  recover, oi' valuauic chemicals and f o r  concentration of r ad ioac t iv i ty  
f o r  storage, ana corrosion res i s tance  and  decontaminaiiility 01' construction 
mater ia l s  iire s m e  or' t i e  a r eas  aiucussed. 

Areas i n  mi& improvement i s  needed are in-  

10. "flaaioactive Contanination; Lecture 80. I." (Lecture given a t  Chalk 
.aver on 3th,  i6ul  an5 23rd Au&ast, 1949) Lewis,  W. €. (Atosic Ehergy 
Project  (Cfsada)) I L L , ;  Aug. 5, 1749; Unclassified; 16 p. 

Lefines r ad iosc t iv s  contaainst ion ana b r i e f ly  descr ibes  tne n x ; O  of it, 
examples 01' i t ,  prsvention 01' i t  and wnat t o  do w i t h  i t .  

"?resent Laundry r'rocecures a t  OIli4L" rlcAlduff, L. J., Z r .  11. ORNL-@O 
ikr. 1, 1253; Urxlassifiea;  13 2 .  

Collect ion and chaclring or' clothin,; spec ia l  t r e a b e n t  of sl$~a-contaminated 
clothing; wasning cyclc;  protsct ion o f  launary Qsrsonnel. 

"The S w g i c s l  l r e a t n r n t  of I r r ad ia t ion  In ju r i e s "  ,%son, A i c h a d  L. 12. 
i l l i a o i s  . ~ c d  J 35; Ja.uUaI'-~(19i+9.9) p.c-23-26. ~~~- 

'me 5 l a r g e  grou9s i n t o  wnicn i r r a d i a t i o n  injuries of the  skin and sub- 
cutaneous t i s s u e s  m y  be grouyta a re  reviewed. 
injury t rea tnent  m i c h  cons is t s  i n  removal of a l l  involva i  s ~ i n  and p l a s t i c  
r epa i r  o t  the resd tan t ,de i ' ac t .  
r ad ia t ion  of hny j o r t ,  -&st bs avoided s ince  tney increase  the  sever i ty  of 
the an: a s l a 7  s u x g i c d  repa i r .  

73amples are &ven of  

n a d i t i o m l  irritmts, pa r t i cu la r ly  ir- 

ilNCLASSIFIED 



1;. " ' rotcct ivt  <I 5c-u t ion-  h me ri-nalin, of ; ad io&ct iv+ ,,iatxials" ilorE;sn, 
*. k ' i l l i a i u .  "<rGc=edLnbs o i  the AuLum Coniir%nci on the  Use of ILtdio- 
a c t i v c  isotop25 i n  A $ i c u i t w a i  . . rstarch,  Deceuter l d - d ,  1347", 
Aukurn, i:ie k l a t a m  ro i j - technic  i n j t i t u t ?  (134s) 9. j ~ - 5 9  

' i l i s  cosprenensive cna comgacr. paper contd ins  oiscussions oi n e  following 
ropics: a e c i c a l  e m i u n a u o n s  i'or p o s F e c t i v e  raaioisotope worxers, planning . 
i r&uiolsotop* laborbtor;., bnldi l in&,  personnel sonitorin,, safe $rac t ices ,  
s e l ?c t ion  of apx- imsn t s l  %@$ratus, . l a n n i n ~  ana aoJitorin,: operations,  
surve;ing areas Lor contamination, decont-aLion, ana disposal  of radio- 
i ictive u t e r i a i s .  

" r r o t e c t i v e  Aeasures ior fsrsonnel" (Volbne Inx Chdpter 111) i i ckson ,  J. J. 1 ~ .  . I. .~ t . ~ L L - A , 2 A  (Cki-37bj) Decaber 13, L346 Cecl.  ieceuber l o ,  i9&3 ($or 
p m i i c a t i o n  i n  sb3S) 0; p. 

The p r o b l e n  01' protect ive E s s u r e s  cor pa-sonnel was increasea Areatly by 
che increase  in .he numbzr oi i n d i v i d u a l s  2 o t e n t i a l l r  ex9ose.a ana in the 
m o u n ~  01' the radioact ive d t e r i a l s  n a n d e d .  la b e n e r d ,  tne so lu t ion  of t h a  
poblem of protecLim l ay  rr i rnar i ly  i n  C2e proper , training of the worker who 
w a s  t o  handle rac ioac t ive  daterials. 
of sh ie ld ink  to aosorb  ex te rna l  radiation 2nd u t i l i z a t i o n  ox' aetisured t o  
prevent i n t e r n h l  a i spos i t i on  of r a d i o a c t i v e  mater ia l s  were of grime importance. 
? r o t t c t i o n  f r o m  contamination of i,he %in v i t h  elements r a i i a t i n s  dp4a 
p,?r t ic les  was oi iaportance p - b a r i l y  as a deans of preventing t.he inges t ion  
o i  sucn radiodct ive a a t e r i d s .  Cont ro l  of rhdioact ive s a t e r i a l s  b a t  may 
& e t  i n t o  tne b a y  ana continue t o  i r r a d i a t e  tne p,arson i n d e f i n i t e l y  was even 
so re  t i i f f i c d t  w.ir11 tne  cont ro l  of r a d i a t i o n  o r ig ina t in& outaide of t he  
gerson. ?or LAE s o s t  2b r t  in,e&tion 0-' raii iohctive mater ia l s  has  no t  pre- 
sen tee  a ser ious  p r o c i a .  Fortunztal j - ,  A n y  or' the aatirials nandled are 
v e r y  poorly i i t ~ o r o - ; ~  irm t h e  g a s t r o i n t e s t m a l  tract. 
r.owevsr, t o  n in i a i za  t n t  S o u s i b i l i t y  of. in&=tion by pronibi t ing smoking, 
e a t i n g  and drinltinb i n  WorK artad, ana by Keeping t n e  nanaj clean. 
zbsorgt ion of racioact ive materials t n r o u a  broalts i n  the skin must be pre- 
ventea. h p e r i e n c e  nas  snom tnat wory c io tn ing  should be provided t o  a l l  
vorgers ;landling rsdioact ive u t a - i a l s .  Xsyosal of unwanted kadioact ive 
substances nas been, anu continues t o  be a maJor probles .  Appendices a r a  
added on &;-nerd  rules  and procedures co;lcernin6 acGivitjr hazards, d e f i n i t i o n  
of t e r a s ,  aascri$ion or' e;lui+nent, and references to tecnniquss a d  procedures. 

"Cartain Considerations in the Applicat ion o f  Isotopes t o  dedic;ll Problems" 

F r o s  b ghysical  point of view the use 

it was inror t i int ,  

The 

15. 
S t e t t e n ,  Dak'itt, Jr. b u l l e t i n  ox' ine  d 2 w  iork Acadmy of ,4edicine 4, 
L&y 1Ya; 9. 3 3 - 3 7  

The p o p e r t i e s  &?d a v a i l a b i i i t y  of s t ab le  snd rx i ioac t ive  isotoges are 
Crihf ly  consider2a. 
f a r  cs  r ac ioac t ive  isoto2es are  conce-mea zre a l s o  discusded. 

:lemoas of  hblldirig,  hazards, and wasta d isposa l  in so 
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iu. "The Lipact 01' sidio5cLivit.y on Lne&c,*l L;borato,--l iec,mi;uzs ana D r j i @ n  
i s a p ~ i x ,  r2 .u I - . ,  i n i  iiemi h .  L t v j  (b&ri)  
C z c h s s i i i e a  (,iyr. lj, ,943) I p.  

s ; ~ ~ - ~ % 3  [n.d.) 
n 

Eiscussion of a e  f e s t u r e s  01 chemical l abora to r i e s  ana l s i o r a t o r j  practicEs 
pecul ia r ly  rslat;.a t o  t h e  f u l l  Inc  safe  usa 01' radioactiv-: &te r i a l s ;  pre- 
s a t  dedi@ m a  t s m n i q u ?  i s  L L i o r c c  LO ilie chemicd . r o p r t i ? s  of materials.  

17. "Labrator;-  Handing  of FiadiOzctiV? . w t e r i a l ;  r r o t e c t i o n  or' Personnel and 
Z;uignentn Toaplriqs, r a d  C. U i i t s d  S t a t e s  ;Java1 A*wiical Lulletin, 
.*rch-Arril, 190. S;lp,Lemeut, p. 164-175 (See also ADDC-1527) 

50th personnel ana equipment muat t e  p o t e c t e d  from an undehiraole h i &  in- 
t e n s i t y  01' e l t e r n i d  r ad ia t ion  am I'roill adverse r e s u l t s  cue ts racioact ive 
cantmina t ion .  
m d  missive sh ie ln ing  Letween t h e  s o u r c ~  ana h e  opereLor GT 1n3trusent. 
Lontaamation cont ro l  i s  p-ovidea t;i t i e  a a v e l o p e n t  of a s e p t i c  technique. 
To acco!njlish t h h e  l a t t e r ,  a t eps  must Le taken t o  kee2 a c t i v e  mater ia l  confined 
t o  the i n t e r i o r  of  the ec.ui+ent and 9rovis ion a u s t  be %de for t h e  detec- 
t ion ,  rzmoval, m d  subsequ?nt d i sposa l  of any a c t i v e  m t e r i a l  tnar  g s t s  out- 
s i d e  t n e  i4uipaent.  Tecllrliques which have bden a w e l o p i  to  accomplish the 
a b v e  ia such o p r a t i o n s  as samplink,  .reparation or' sxpxunen ta l  solut ions,  
evaporation, f i l t r a t i o n ,  and i n j e c t i o n  of raa ioac t ive  mattrials a r e  describsd 
~d i l l u a t r s  ted. 

.?adiation pro tec t ion  i s  grovidec tj~ L coinbination of  distance 

le. " h a i o a c t i v e  Cncontamioation Z m p e r t i s s  01' k c o r a t o r y  Surfaces; iI Paints,  
21aat ics  m a  Floor &terials." (SEiL-jSi) T o & ~ i n s ,  P a l  C. ,  and 
Oscar ,>i. r i z z ? l l ,  clgae D. Watson (UiiNL) AtLU-55; (n.d.) Unclassified 
33 p .  

Determination or' the s u s c e p t i b i l i t y  of various paints, i l a s t i c s  ana f l o o r  
m a t e r i a l s  to c o n t a i n a t i o n  ana their subser;uent ease of uecontsntination by 
sim$le empirical  tests; m e  probable usefulness of these inater ia ls  in racio- 
a c t i v e  laborasories  and atcenaant fatuities a r e  Surtner ind ica ted  by cnkuica l  
r e s i s t a n c e  t a s t s  w i t h  common laboratory reagents.  

".Xana&ernent and ,Tr?ataent of Zxposea Zersonneln 19. k i r t t i ,  John E. (Universiiy 
of Chics,o Mat r l lu rg i ca l  Laboratory) .KCC-1728; Jan. 3, 1947 
Pec la s s i f i sd  ( L - l L - f , d )  17 p.  

i h e  prevention of expasures t o  quan t i t l a s  of r ad ia t ion  which s a y  be harmful 
to personnel; rpcosvlended 9rocedure f p r  wash&, conka ina ted  nands and f o r .  
immediate csre  o i  wounds l i n e l j -  to  be contaminat?a w i + A  Pu. 

;3. JfFadiolo,ical :dense;  Vol. 11i.rf hrsed r'orces Special  Veapons Project 
Np-lb33 ( ~ . a . )  Unclassified; U3 p.  

Compilation of l a c t u r a s  presentea in k'&shington, D. C., during 19L7, 1948, 
ma lSL9 i n  a J o i n t  course on "fieedicd Aspects of !iuclear EnerG"; the 
papers  deal p r i m r i l y  w i t h  r s a i a t i o n  injuriss and 2rot-3ction of personnel; 
papers on b e  nanclin, ma use of rad ioac t ivs  i so topss  i n  c l i n i c a l  s sd ic ine  
are  i n c l u i e d ;  b i o l i o g r a p y .  
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65. " io in t e r s  OE htomic A%euicinen ;iCS,.itil ;epics and bwer Lo Xo. 11, j2 a d  3L 

_- i n i s  Short! non-tacnnical resum.3 of thf aftermaul o!' fin 3tmiC: bomb is 
aivia'a i n td  t ne  i d l o w i n 6  topics: r a a i a n t  * n e r d ,  k r , z  s c d s  rescue work, 
e u t l i c  hea i th  oi ' f icsrs,  Lr&inine a o c t o r j  i n  t reau th t ,  wnat jjnptoms t o  
expect, a d  r f i e c t s  on victins. 

''iijarogeLi i e rox ia -  ana tha i n d i r s c t  Ef fzc t  of Ion iz ing  .hd ia t ions"  Alper, 51. 
Tikvah. ::PfUTt V. i62;  Oct. 16, 1 S U ;  ;. 615-015 

?.x+i-imtnts u n c e r t d e a  on bact;rio@nage 5 13 i n  v i t r o  ag,mrently neve 
SSOWn that ~fia tna >nags is i n  d i l u t e  so lu t ion  -A? nyarogen rsroxids 
;'o=mea bj ionizing r 'auat ionb will i n a c t i v a t e  i t .  
"inciL*ect e i ' i ' ?~ t "  of ionizink r a i i a t i o n s  on tilis pfi;nsg,e the r z t i o  of i o n i c  
y i z i a  :or o i r s c t  zc t ion  onl; to i a n i c  yislri  i n  d i i u t c  so lu t ion  i s  of  
in,,ort=~lce far 6tii11ing an h s i p t  in to  h e  "kctiv-i r ad ica l "  mtcnanism. 
6 rsr'zrcnced. 

And i n  exp-riraents on 

02. "Cii.,lczl &action2 m i  i n j u r i e s  i n  5 ~ p + i V o i t ~ & ~  Tn'rrspj-" Jonas, Arthur 
"roc. ::o;.. soc. h a .  V. 4l (1%) Octobsr; 2. 735-7:3 

'his b r i s t  ~ c c ~ u i t  o f  the c i i n i k l  e f f i c t s  of sup?rvoltabe r ad ia t ion  and 
of +de i.1Ju.i-s u n i c h  have res>At?a  t i u i i i g  t n 2  t r ca tnen t  of d i & p a n t  
ciis+ase K i t h  t n e  d l i i o n - v o l t  a2,1wut;is inciuues th= followin,: (1) i n j u r i e s  
:o  ths Akin ana s-bcuwneous t i j s u i ,  ( 2 )  i n j u r i e s  t o  c-onneCtiVe tissue, 
( j )  a ' f e c t s  on re ;+ i rs tory  t r a c t ,  :sopflakus, blaadsr,  wne, eye, a d  l iver,  
ina ( 4 )  occurrznc-o 01' ~ u e c l e  i i t r a s u .  
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in ora€.' toa5taili a Let te r  ici€a of the  e f f e c t  inat  i r -ao is t - .a  water has 
wnen b io log icd  ;yst;;ls L'.Z exj~oszu t o  "ni& energy ra;ittiom, t& proysrtias 
of L5s water h'di'e inv-s t i6s t rd .  
excite6 "?o i ) a i r s "  ol water mi& r e s u t  i n  Long l i v e a  Lctivit j . .  I t  is 
Loncluasa thd t  tiit: isrgs " i n c i r c c t  er 'fect" of th? water on biological  s p t e m s  
u y  wai: os LL: io tTrs ?l.ogertios oi tn? "pol)il-rs". ;, cross  ssction of 
the d i l a tone t s r  csea i n  mse~uring the water -xpmsion upon d a m  radiat ion,  
oxpansion curves cna curvzs of l a g  e f f z c t  i n  water and bone e~ueous solutions 
z r e  p s s $ n t s a .  5 5  references.  

"The Zl'tects 0; X-Kq-5  on t 5 d  d t o t i c  Activit ;  of Mouss Epiaerinisn bowl ton ,  

3 i a i e f l c L  i la= obtrin:d f o r  v ibra t iona l ly  

0 5 .  
J o r u n  F., J r . ,  Louis R .  i;enprl&im, End Jose& C. 5or'fm.n (AECD-la981 
Scimce 137; June 11, 1948; p. 6;5 

The s i t o t i c  U Q ~ A  of t i e  s d n  ,of th- i ~ o u s t  nas  L S ~ R  studisd as a means of 
aleasuri3& tne ciolo,lc-.l e f f s c t  of i-rays a t  Jos?s o i  1 5  ana ; ~ 5  r. As 
i i t t l e  3s ;5 r 01' &53 xv i.-ra,ys proauce R ?sop in tne mito t i c  index to 
zero w i t h h i  one t o  two nours  a f t e r  r aa i s t ion .  The number o i  mitoses re- 
t u n e d  t o  n o r s a l  w i t h i ?  a fau  hours a f t e r  rddiat ion.  
i o r  t ae  n u b e r  of' mitoses ta re turn  to d0rm-t increasas  .reztly u i t h  in- 
crsaseri r a i i i t i o n  i t  i s  believet: that tr.2 tins rsquir2e f o r  t h a  
a i t o t i z  i:&x ~a rsturn t.; n o r h l  w i l l  2roviae ai exce l l en t  Gvsis f o r  r a t i n g  
the bio io , icd  + i i i c t i v s n e b s  or' rsoiation 02 i i f f e r e n t  t z p s  a d  d i f f a r e n t  
ennc-rdi?s. 
ratu;n to  no?&* m a  Lontinsii6d t o  increase to  iior't toan w i c t  normal. T i i s  
i s  bAirv2.a t o  bi- an ovsr c o q s n s a t i o n  ;rtenorilenn w h i c h  my +-is0 be ussd as 
&n i m i ? ~  of r b i i e t i o n  d a b s .  

.. 

Ina tihe rqu i r ed  

Witn j L 5  r or' X-raj;j U s  s i t o t i c  inciex requi red  SU days to 
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71. t'?;.sihinary z.-gort uli J3pfin*ss :$ecissnslt ~ r u ~ s ,  :,. :,i., snri &. Kisi ; i=ski  
I E C T - i j L - K  A.ugGbt 1, A?L7 ( a - c l .  ;-&0-&3) 2 p. 

Specisens of var iocs  m t e r i a i s  i n c h c i n g  s o i i ,  LUCA +at?$, ZGC .lass 
nave Lesn c o l l c t s o  I'roa me H i r o s n h  bihl hxgasaki f i o r d ~ ~ i  arses hnd f r o s  
m e  Aisniyama 1 s~ervo-i '  &--sa wnich r.ao bi-en m i l s l y  contaainr,tca by f i s s i o n  
products a r i s i n g  from tn= a toa ic  uomb ex,Jlo&ioa. lney n&v* ce?n rested 
f o r  induced r ac io t i c t iv i t j .  i o i l  spschens  coi l5c tea  in tat. reszrvoir  
a r ea  s ix teen  sanths s f t e r  the astonation of the  :a.~onic U O ~ D  still showeii 
s i y l i i i c a n  t raGioac t i v i  ty. 

7;. "The T r a e t a e n t  w i t h  2, ;-Dinercaptopropno1 (BAL) of P.cute S;.st&mic 
Uraniun in toxica t ion  i n  f a t s "  Allen, ;-.obarta i'. , and W i l l i a m  F. 

(For publicat ion in  iQi4ES) 
N?umar.. .\ZCP-&J4 (X-l???t>) .*lay ib, 13b7 (decl .  2 - l l - k )  9. 12 

j tud iea  on &, i - c ~ m ~ r c a p ~ o p r o p & . ~ i o i  (Hrit isn Anti-Lewsite; BAL) wnich have 
bean carried ou t  i n  : r is  United Statt-s (Waters %?a j tock, x i m c e  131, *. cJ1-006, 1945) ana i n  3 & n d  (P3t*rS, Stocren, anc 'lflompson, Nature 150, 
9. Glo, 1 9 ~ 5 )  nave show c h a t  this comyound i s  a very Sf f rc t ive  an t iuo te  
f o r  s e v e r r l  t;ges oi nsavy mtd. Goisoning. I n  ehch case t h e  heevy metal 
i n  question i s  thouer. to exert i t s  tox lc  el'fectii by i n h i t i t i s 6  e s s a t i a l  
-Si enzyma syst5.m. 
to  enter  hto s u c c e ~ s f u l  competition for  t h e  m e t a l l i c  ion a d  thus insure 
excret ion o t  t:,e m z t u  a2 a non-toxic metello-organic complex. 

Albino r t t s  were s;stzmicslly poisoned i n t r a p r i t o n i a l l y  vi th  3 .3  mg psr 
kg o t  HgC1; and s u c c e r v f ~ U y  treated. r i t h  ijsl i;s k t c  as j0 minutes a f t e r  
adJninistration. 
com~my~as, UO;(XOl) ;.bii20, UOiF- , and ULILy pars.nterallq aciministired to 
a lb ino  rhts w i t h  negativz results. 
c o n i i r m t o r y  eviciance f o r  the view t ha t  u-anllim eher'ts its t o s i c  e f f e c t s  
p r m r i l y  .q sane 0tni.r mans  man a i o z l i n a t i o n  r l t h  -LH t;roup3. 

"The Effects  or' . I toaic  Suub; on iiealth and At6icbl  Services in iiiroshisa 

Ihe effect iveness  of BAL i s  a t t r ibu ten  t o  i t s  a b i l i t y  

i;AL whs assnyed tlgainst t h e  tox ic  e f f ec t s  or' 2 uranium 

The n t b a t i v s  rssults wer? tAm as 

73. 
and Habasad Unitsu Stbtea S t r a t sk i c  conoink S u r v q .  Aar. l9A7j 31 y. 

This repor t  b r i e f l y  o u t l i n e s  tne inmediate and reso te  aeamrable  s f f e c t s  
of the atomic bombs ana tne subsequent widespread f i r e s  on t h e  n e r l t h  o f  
the  c i v i l i a n  popularion. The inves t id r t ion  includes the d i f f e ren t  phesos 
oi' @lit h?aLLh followin& the  ou t l ina  u j t d  m mne m e r - d l  health s u r v q  
of J ~ Q u .  
harrlth i a c i l i s i e s  enr; ssrvicea,  nature  of a i r   raid^ casual t ies ,  sani tary 
f a c i l i t i e s  and s e r v i c i s ,  food supply and n u t r i t i o n ,  couunicaole  dlssases ,  
and i n u u s t r i a l  h e a l t h  a u  nygiena. 
damads done to v h r i o u j  msdical f a c i l i t i e s  m d  injuries sustained by 
pPrsons w i t h i n  Lie cosbed areas. 

T h i s  r e p o r t  contalns cb?.$tirs m i c n  r e l a t e  t o  medical and 

iacludrd.are &oto&raphs snoving 
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74.  " ' . s ~ 1 0 - h i O r O ~ 1 ~ : ~ 1  i:eJ:&rCl with r i i b t  i;rr;tron5" Catscn, i., d d  K. G. Zim??, 
0 .  r? tei ' .  : .,it'a-Iorscn V. L 1-5 ( m  d ~ m a n )  (1347) J a .  FZD. 

t-miaLion s:f2cts oi f a t  neutrons a r e  c i~oracter ized b j  a w g s  to the 
l suxocJ tsa  wnzre&b t u e  &r;tnrocg-t:rs ar2 t o  a iar6e .:xtEnt x s i s t a t  t o  
x 0 i ; t i o n  LU&=;. 'iii5 e f f e c t  oi' rka ih t ion  on thc O ~ U O ; ~  forming o r g a s  
,2:mdxs c e i i s  i i i  m e  p o c z s s  of - iviain,  as wzll hs immotL-e c r u s .  A s  
9 :&i'L.lt 01 the ;li&ige to  Lie brooa :onnln, o rb i a s ,  a s c o n d a r ~  chsnges i n  
&?e olooa appear iong eiftsr i ne  irrsaiacioa.  ;h; Laportiace of these 
rzsults i n  ctttruai:ig t a s  to i s rkncs  aose i i s s  in tn? i'hct L i l t  w i t h  nstitrons 
cnansss in tne  olooa i i c t u e  e r e  a2,darent + V E ~  wit$ v?rJ si3911 d03es. 
is +tii te s i f f i r e n t  i'zoa i - z J s .  
tnerz  AS no c o r r d a t i o u  wim r s x a t L o n  i n t 5 n s i t j -  nor is mer? a G U ~ C K  rs- 
cover, a2 s-rtn h-rqs.  i t  i s  im+ort-rac tierez'ore to study- t i l e  5fPec tsof  
neu t ro i s ,  ?spScrhliji t r , ~  co r r s l a t ron  between r ac i a t ion  i n t z n s i t y  and &mag?. 
I t  is iq ,or tanr  too LO study i h a  e f f e c t  on o ther  0 - p s  i n  orser  to propeziy 
j r o t e c t  ;ersonnel =ngag:ed i n  nucitar restarcn.  

This 
Aypars.icly too i n  me c a s  o l  neutrons 

75. "Change i n  Lutaneous J s u a i t i v i t y  t o  2-reys a w i n g  Oxporlsentei Hyj,ergluc& 
i n  ; i a b b i t s "  ,wclesse, E., a d  J. i o i s d i u r .  Comut?.; :.snru3 b s  Seances 
d..? l a  S o c u t ?  a2 t? ioloi ie  4 (1347) 2 .  743-1.j 

I n t r a m s c u l a r  i n j x t r o n  of  a nea r - l e tha l  dose or' ~ l u c o s z  45 h u t i s  pre- 
viousi j -  t o  ;,-ray i r r a d i a t i o n  reauced tns s s n s i t i v i t y  0:' tne sltin to x-rays. 

76. "Tne 3 f e c t s  of Atomic bombs on iiirosniaa und Nag,risaki" ':. S. S t r a t e g i c  
Eoscioi Survez. June 5 3 ,  1740; 55 p.  

ThL r epor t  dives a fuil' CccoilIlt of what ti-,? a tonic  bombs d i d  at Hirosnima 
ana Jagasairi together w i t h  an explanat ion o i  now t h e  comt acniyved these 

!' s f f e c t c ,  tiri Sxtent ana natures  OL' i h ~  damage, :ha caauaities sustained 
ana til5 po l i t i c51  r tgsrcussions from b e  two b t taca j .  rpor,o,rsphs snowmg 
d u g s  oone in n i r o s n u u  ma ;ragasaki sre inciuded. 
the two c i t i e j  uhi'h snow thz iciads of d ,uage  au'fer$d i n  ver ious  areas. 

I'Locirl Skin 1 u 6 e  DY Deutsrons' Schubsrt, cr., zna i;. FJealer. Natuxwisskn- 

ippznatd % r e  maps of 

m, 
yznar'tsn ;>. 1940; p. ~ 0 5 - d b  

I r rac i ia t ion  of tiic axin 01 guinea-pigs with d9utron: f roa a d i s k a c e  of 
16 em from 4 t o  33 seconds p o d w e b  &;ingas i n  the spithelium a d  stratuin 
p a p i l l a r e  up Eo (1 da$h of 3.11 mm without m y  o b v i o u  l o c c l  roset ion.  
These chm,es L ~ I C  dhovn by 1nt;reaseci staining +ro$ertleS ana nomr;snisation 
01' conncctive t isduc. ~ i he ' va r ious  l a y e r s  a re  d i f f i c l d t  t o  racognize, 
a l thougn t h s  nucrear atructure3 are A t i l l  i n t ac t .  
o u t e r  eg i the l iuQ ' i s  completeiy re ,pnzratsa ,  bu t  mer- i s  atropny of the 
ar 'fecteo ar2a and me c;LLuLar connecLivs t i s sue  extends elinost t o  the 
surface.  Pis houogenisatlon Oi t i s s u e  i s  esplaincd by t i l e  a€structiOn O f  
the pro ta in  inoleculss, r e s u l t i n g  in l o c a l  a t ro ihy .  

~~~ . 

Four wesks later, the 
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7d. "khat you sn0uL.I imow & t o u t  tns  htoaic  Zomb (A message I?om th2 surg-on 
g e n s r d ) "  h i i s s ,  r.. h .  .$my :.=aical i.~:jtrt;csnt, m. :3 2 .  

'This GampniEt contains  t ?e  fGllowing i e r i e n  o f  h r t i c i s t  ksea  on lectures 
a e l i v e r m  a t z ing  4 c o u r ~ e  i n  a toa i c  medicine s;;onsoreg L; th? :.rrned Forcos 
Specis l  ' i r a ~ o n s  f r o j 2 c t :  i. introouct ion t o  m c i ? a r  i h j s i c s j  11. t i o log ic  
et'r'acts 01' n ~ c 1 2 a r  rki i ia t ion from &.n h t s s i c  ezi;losion; Ili. ..i=cical 5.ifscts 
o i  a t o d c  rxpioi ion;  .k. : ivdus t ion  oi kk.2 i i v ;  L L G ~ ~ L  :zplosions; 
V. P m a a w n t a l j  or' rhiliircion +.tnolo;y; V I .  laftholo,ic enatomj of rad ia t ion  
e f f ec t s  01' a b i c  =;.plodon; Vli. c:tecLio,i of o v z r e q o s u r 4  to ionizing 
rad i r t ion ;  Vili. .-ulic n.;alth t i jpccts  of' rtoLc. :xgloLion; .'ssa~tlals 
of ins t rumenht ion;  J.. i r o t i c t i o n  ags ins t  &tonic  twst~s. 

.. 

73. "Species o i  L o =  (otrier Cnm kioe v w a )  t? t h r  t l ' i h t a d t  of icomtben 
I j e r aa t i t i s "  Lowentnal ,  i. j .  h. 

Two species  of t h Z  Aloe &nt,  Aloe  a r k r e s c o n s  and A102 s u t s b i l i s ,  a r e  
przsent id  5 s  h-vinb G r - n t l i c k l  rr3lLLts i n  tn+ t r e e b e n t  of  roentgen 
dermat i t i s  comp&r&Dii- t o  Lhose of Aloe vara. Two c.&ses 01 r a d a t i o n  
i a m t i t i s  treatment a r e  included. 10 rsf. 

. 
80. "3adiologiccri Sefense, Vol. 111." lrmed Forces 5 J e c i s l  Yeapons Project,  :Id. 

1L3 ?. 

'Ihis volume i s :  h ser ies  o i  l ec tu re s  ciealing ua in ly  w i t h  poblsss i nhand l ing  
raa iohc t ive  mhtiriais, L h r  biolo&al e f f e c t s  of rad ia t ion ,  decontamination 
protless ,  therapy of r ad ia t ion  i l l n e s s ,  and t r a c e r  techniques. (auth) 

81. "The Padioac t iv i ty  01 me Atomic Eomb from the Hedical  Poin t  of View" 
Xexaidzusi, i4asanori. Tokyo Imperial Universitv (NP- jS i )  nd. 10 p. 

me red io t ions  A i c h  n i t  th2 h u m  body were tnz iollowing-: neutrons a d  
r r b y s  i n  t n e  2ir ( i a c l u i i n g  the p r j i w r y  nsutrons and 'd rays  from atomic 
tarnfi  tinex rays  p rowcea  vy t h e  react ion Dzth'=r;n neutrons m a  nitroken 
nuc le i  i n  t f lo  Iii-), t h e  r a c i o a c t i v i t i e s  or' the t i s s u e s  of the nuam Cody 

tlna th? f i s s i o n  iriMcl-nts hid t e l l  on rhe grama ( B m d  
These a l l  ac ted  together,   an^ the s i g i i f i c a c e  of ?a& i s  conplicated. 
Aoreover, the s c a t t c r i n d  oi' 3 r q i  t y  the Luiluin# d i f f e red  v e q  mch 
accoraing t o  ths  type' of buiiaing =nu i ts  loca t ion .  30 th? t o t a l  dose 
r ece ive i  by each p r s o n  m y  hzve teen d i f f e r e n t  even wtzn st the same 
distgnce i ron the eAplosiOn center  o r  i n  the s u e  b u i l d h i .  
i n t s n s i t y  does not  always decrease Eccorai3g to chc inverse square law. 
Therrforf,  the  f a c t o r s  ai'i 'ecting the t o t a l  aose of r au ia t ion  on the human 
b a y  erre.verq- complicated and not  eas i ly  c d c u l a t e d .  in the +atimation 
of t o t a l  dose bj c l i a i c d  symptoms, epia t lon  i s  2 r a m s  sccurzte  indication. 
iiowiver, t he  s i f s c t  c j i  protact ion by A e l t e r ,  Etc., 3houlc bs considered 
and i t s  e f f e c t  on the  apyzsrance o i  symptom should b~ decraaa s t a t i s t i c a l l y .  
r'rom the i n c i d m c e  of a p i l a t i o n  the Ross which w a s  bivt?n to  &e h w  
body caa t e  estimated. As~umin& the head e p i l c t i o n  Dose t o  hrve been 

ma the soil r e s d t i n g  f r o s  tb t w h r i n + n t  of neutrons ( $hna  ' I (ws) ,  
reys),  etc.  

Thf rad ia t ion  
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