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1-a .  Ccririi~on Naze 

The chemicel na i e  of t he  p r c d u c t  i s  ; n m u  and i7ic (:E, - 

. .  

2-a. - Em~irFcal. Formula 
I 

. I I  Z u n y l "  i?P is a mixture ,  the e c t i v e  porticr, r\f L,-;+c~ 



. .. 

2nd f o r  t h e  bis (perf l u o r o z l k y l )  ?hospha t e  i s ,  

0 

P-OhT~ ' (  CI32CH- L OH) 
I I  

C16F33 

C h e m i c e l l y  t h e s e  c o m p o u n e s  a r e  r.amed mmo (13, - 1H, 25 ,  - 

2H - p e r f l u o r o a l k y l )  phosphate ,  d i s t 3 a n o l m n e n i - m  s21t 

and b i s  (LE, 15, 2E, 2H 2erfluorozlkyl) phosphate, 

d ie thano lamonium ssllt. 

2 - c .  Molecular Weight 

The average rno?ecula:r weight of t h e  mono pe r f iuc ro -  

a l k y l  phosphate i s  &out 754 and of t h e  bFs per f l zo ro -  

e l k y l  ?hosphate is a b o u t  1095. 

The mixture  of s a l t s  i s  e i l u t e d  to a 33% s o l u t i o n  
8 

' (weF5'nt p e r c e n t )  with 10:: " r ' reon"  113 (CC12F-C? f l  ) ,  --,x 
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The s o l v e n t s  d o  n o t  c o n t r i b u t e  t c  t h e  u t i l i t y  of t he  

p r o d u c t ;  t h e y  ;re used  5 ;o l e ly  t o  permit t h e  market ing of 

"Zonyl" R P  a s  a r easonab ly  concentrzted s o l u t i o n .  D u r i n g  

t h e  a p p l i c a t i o n  of " Z m y l "  R? t o  pzper, t h e  solvents a r e  

removed by d r y i n g .  

Composition of Food Contact Surface 

a .  B a s i c  M a t e r i a l  
. .  

The food contact: surface I s  p a p e r  or paperboard 

c o n t a i n i n g  up t o  0.14 lbs.. of mixed mono and b i s  pe r f luo ro -  

alkyl phosphate  d ie thanolamonium salts per 1 , 0 0 0  squa re  

f e e t  of exposed suvC ,ace. 

b. AS j u v a n t s  . .- 

The paper or paperbcard may c o n t a i n  i n  a d d i t i o n  

water  r e p e l l e n t s  , c a t i o n i c  r e s i n  r e t e n t i o n  a i d s  , 2 ignen t s  , 

. .  . c l a y s  ar.d b i n d i n g  a g e n t s .  ALl a d j u v e n t s  2re u s e d  i n  

accordazce  w i t h  gocd c o m e r c i a 1  p r a c t i c e  and a r e  s e l e c t e d  

. 'frorn t h o s e  g e n e r a l l y  r ecocp ized  as  s z f e ,  t h e  s u b j e c t  of 

a p r i o r  s a r i c t i cn  o r  I z F p r w a l  o r  t h e  s u b j e c t  of a r e g u l a t i c n  

- i n  Subpar t  F of P a r t  121-Food A d d i t i v e s .  

' c .  I m p u r i t i e s  

There a r e  n c  i q s a r i t i e s  svch as  heavy m e t a l s ,  z!cnczers, 

c a t z l y s t  r e s i d u e s ,  e t c .  introS-Gced by a p p l i c a t i m  of the 

"Zonyl" R? t o  pape rbca rd .  
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4 .  Yanufac tu r inq  Process 

"Zonyl"  RP is made by r e z c t i n g  3 moles of lH, - lH, - 23,  

2H - ... Perfluoroalkyl alcohc)l  with 1 mole of phosphoric  

anhydr ide .  The in ix ture  of a c i d  phcspha te s  produced i s  

n e u t r a i i z e d  w i t h  d i e thano lamine .  

The reac t ic ln  t o  make the a c i Z  pSiosphates i s :  

3RfCH2CH20H + P;!05 * RLCE2CH20 - P /  ' OH L 

0 

The n e u t r a l i z a t i o n  of t h e  aci2 phosphates with d i -  

e thanolamine  i s  as.' fo l lows:  

0 

II,-CHZCH,O - 
L 

0 

.L ' 0:E2 (CE2CH20H) 
, 

0 
R,CH2CH 0 / I  

R f C H 2 C H 2 0  
\ p  L - 03 - 3m ( C 3  CH OX) 2 2  2 



0 
R f C H 2 C H 2 0  11  

P - ON?i2(CH2CH2OX) 
R f C H 2 C H 2 0  A’ 2 

The b a s i c  i n t e r m e d i a t e  i n  t h e  process  i s  t h e  lH, lH, - - 
2 H ,  2H p e r f l u o r o a l k y l  a l c o h o l .  T h i s  i n t e rmed iz t e  i s  - - 
c o n t r o l l e d  f o r  composi t ion by vapor phase chromatography 

and molecular  weight  range  by hydroxyl nunber.  The per- 

f l u o r o a l k y l  a l c o h o l  c o n t a i n s  2 minimun of 95% of the 

a l c o h o l ,  a maximum of 2.5% p & f l u o r o a l k y l  i od ide  and of 

2.5% p e r f l u o r o a l k a n e s  (CnF2n+2) . The hydroxyl number i s  

117 - i 3 cor responding  t o  an average  molecular  weight of 
=%;i-Lk cudc  I I 

4 7 8  and an  ave rage  cornsosit ion of C F (CH2)*OH.  I 
8 1 7  

The c o n t r o l  of moleculzr  weight  i n  t h e  phosphat ion 

s tep i s  by r e a c t i o n  t o  a s p e c i f i e d  a c i d  number range ,  

IO9 - + 3 .  The f l u o r i n e  content o f  t h e  r e a c t i o n  mas’s i s  

determined by  combustion o f  a szmple by t h e  Wickbold Torch 

pyocedure (Orchem Metho15 9-8-1A) fol lowed Sy d e t e r n i n z t i o n  

of t h e  fluoride i n  t h e  tort;? e f f l u e n t  by a m e t h o d  (0rcheii.l 

2-10-10) based on t h e  use of z f l u o r i d e  ior, e l e c t r o d e .  

I n  t h i s  a n a l y t i c a l  method, t h e  p o t e n t i a l  of t h e  unknown 

s o l u t i o n  i s  de te rmined ,  2n z d d i t i m  cf a known concextra-  

t i o n  of f l u o r i d e  ion made and t j e  p o t e n t i s 1  redetermined,  



a f t e r  vfnich t h e  f l u o r i d e  i o n  c o n c e n t r a t i c n  i n  t h e  unknowr! 

is c a l c u l a t e d  by means o f  t h e  Nernst  Equat ion.  This method 

r e p l a c e s  t h e  u s e  of t h e  thoricm n i t r a t e  t i t r a t i o n  proced*;re 

(Orchern Method 2-74-1) used i n  connec t ion  wi th  Food 3dGi t ive  

P e t i t i o n  No. 5B1747. The fluorine content.  of t h e  3”- 

n e u t r a l i z e d  p e r f  l u o r o a l k y l  phosphzte m u s t  he w i t h i n  the 

.. 

l i m i t s  62.2 - 64.6% for a c c e p t a b l e  m a t e r i a l .  Copies of t h e  

- Methods 9-8-1A (Wickbold Torch procedure) , 2-10-10 ( f i u c r i d e  

ion  e l e c t r o d e )  and 2-74-1 (thbriuin nitrate t i t r a t i o n  

procedure)  a r e  a t t a c h e d  t o  Sec t ion  E - Xethcdology. 

The n e u t r a l i z a t i o n  s t e p  is c e r e f u l l y  contro l led by 

adding 1 03  moles  of 6 i z t h a n o l a n i n e  per mole equ iva ien t  

of t h e  p e r f l u o r o a l k y l  phosphate.  

T h e  f l u o r i n e  c o n t e n t  i n  the n e u t r a l i z e d  soli& is 

c a l c u l a t e d  from t h e  f l u o r i n e  c o n t e n t  of t h e  p e r f l u o r o a l k y l  

phosphate  and the weight of die thanolzmine  used i n  the 

n e u t r a l i z a t i o n  s t e p .  T’he c a l c u l a t e d  f l u o r i n e  con ten t  

i s . c h e c k e d  a g a i n s t  t h e  a c t u z l  f l u o r i n e  a n a l y s i s  of s 

l a b o r a t o r y  n e u t r a l i z e d  plant production s a j p l e  of the 

p e r f l u o r o a l k y l  phosphate.  Acceptzble  ” Z o n y l ”  RP  hzs  a 

f l u o r i n e  c o n t e n t  of 5 3 . 4  5 1 . E  Sased on t h e  n e u t r z i i z e a  

s o l i d s .  

- 6 -  
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The n e u t r a l i z e d  r e a c t i o n  mass i s  d i s s o l v e d  i n  a mixture  

of  1 I 1 , 2  t r  i c h l o r o - 1  , 2 ,  ;I t r i f l u o r o e t h a f i e  I isopropanol  and 

i s f z c t o r y  p roduc t ion  ~ i l : -  p rcv iee  zn oil 

than  30 m i n u t e s  cnder  t h e s e  c c n d i r i o n s .  

_. water   nile a d j u s t i n g  the p e r f l u o r o a l k y l  Fhosshate d i -  

e thanolamine salt con ten t  t o  a minimum of 33%. The active 

i n g r e d i e n t  content i s  determined b y  evapora t ion  of s o l v e n t  

from a weished sanple followed by d r y i n g  i n  a v a c u m  oven 

a t  120°C. f o r  2 hocrs a t  2 0  &n. p r e s s v r e  as  descr-ibed 

i n  Orchem Method 90-9-4-1A. A copy i s  a t t a c h e d  t o  Sec t ion  

E - Methodology. 

The e f f e c t i v e n e s s  of t h e  " Z o n y l "  RP a s  an oil r e p e l l e n t  

is checked by a p p l i c a t i o n  of 0.30% produc t  on t h e  w e i g h t .  

of paper end oSserv ing  f o r  h o l d o u t  o f  p e m u t  o i l  u n d e r  

standard c o n d i t i o n s .  A s o l u t i o n  of 0 . 2 2 8  9 s .  of " Z o ~ y l ~ ~  

RP per 100 m l .  of  water  is prepzred .  A weighed s t r i p  

of  unbleeched k r a f t  pape.r i s  irmersed i n  t h e  t e s t  s o l u t i o n  . .  

for 1 5  seconds a t  room t empera ture .  The s t r i p  i s  squeezed 

t o  remove excess  s o l u t i o n  and  o b t a i n  a wet pickup of 

s o l u t i o n  of 1 3 0  - 135%. The t r e z t e d  s t r i p  i s  d r i e d  on a 

dru? a r y e r  st i b C " F . ,  then  c o n d i t i o n e d  4 hours  a t  65% 

r e i a t i v e  humidi ty  and 70' " .  Three  Z'rops of a dyed peanut 

o i l  a r e  p l a c e d  on t h e  paper s t r i ?  222 t h e  t ime r equ i r cd  

fo r  t h e  o i l  t o  p n e t r a t c  n o t i c e z b l y  i s  determined. s a t -  

hol6out  g r e a t e r  

- 7 -  
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5 .  P h y s i c a l ,  Chemical and B l o l o c i c e l  ProDerties 

Ph y s i ca 1 Pr oner t i e s 

Appearance 
Odor 
A c t i v e  I n g r e d i e n t  
Dens i ty  at 77OF. 
V i s c o s i t y  at 7 7  OF. 
Flash P o i n t  

(Tag open cup) 
PH 
S o l u b i l i t y  
In w a t e r  
I n  po la r  s o l v e n t s  
I n  non-polar  so lvemts  

C l e z r ,  l i g h t  b r o t ~  l i q u i d  
A lcoho i l c  ( i s o p r  o p m c l )  
3 3% 
9 .75 , ' l b . / 5a l .  
10 c2s. 
105'F. ! 4 l C C . )  

7 . 5  1- 1 . 0  

A l l  Fro2ortions 
Slight 
N e g l i g i b l e  

Chemical ?ropert ies  

1. "Zonyl" RP is  st.able over a wide r ange  05 pfi, 

i n c l u d i n g  s t r o n g  mineral acids and elkalies. 

2 .  "Zonyl" RP reac t - s  w i k h  salts ~f alkzllne e z r t h s  

and heavy me ta l s  t o  give r e l a t i v e l y  water- 

i n s o l u b l e  salts of the f l u o r o z l k y l  phosphate  

by  doub le  d isp lacement  - 
3. 

, 

Ox i d  a t  i v  e decomposi t ion o f  " Z o n y l "  R P  r e q u i r e s  

bu rn ing  in an atmosshere cf oxygen; t'he compo- 

4 .  "Zonyl" F;P i s  e s s e n t i a l l y  i l e u t r z l  and i s  n o t  

c o r r o s i v e .  

- 8 -  
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Biol  og i c a  1 Pr oDert i e  s 

The u s e  of "Zonyl" IIP a s  an o i l  and g rease  r e p e l l e n t  

on pzper  2nd paperboard h a s  been t h e  s u b j e c t  of d i s -  

c u s s i o n s  w i t h  and a p e t i t i o n  t o  the Food and Drug 

A d m i n i s t r a t i o n .  A l l  a v a i l a b l e  t o x i c i t y  d z t a  were 

p re sen ted  t o  t h e  Food and Dru5 A d s i n i s t r a t i o n  du r ing  

c o n s i d e r a t i o n  of Food A d d i t i v e  P e t i t i o n  No. 5B1747. 

The Du Pont Company Haskell Labora to ry  f o r  Toxicology 

and I n d u s t r i a l  Medicinle cor.6urs t h a t  t h e s e  d a t a  .are 

p e r t i n e n t  and a p p l i c a b l e  f o r  c o n s i d e r a t i o n  of t h i s  new 

p e t i t i o n  and suppor t  t ' h e  s a f e t y  of t h e  uses proposed. - . 

P r e s e n t E t i o n  of a r e p o r t  on # ! U s e  of ' z o n y l '  RP paper 

F l u o r i d i z e r  for Edge T r e a t i n g  Paper and Paperboard 

Con ta ine r s  for  Bakery P roduc t s ,  Candy and Bacon" w a s  

r iade by t h e  l e t t e r  of R .  E. Rea t o  Wil l iam F.  Randolph 

da ted  September 2 4 ,  1964 .  D i s c u s s i o n s  of t h i s  r e p o r t  

' l e d  t o  agreement by FDA thnat t h e  u s e  of "Zonyl" R P  i n  

edge  t r e a t i n g  paper  and pzperboard c o n t a i n e r s  f o r  

2ackaging cake mixes,  bacon, 

p r e s e n t  n o  food a d d i t i v e  problem when used a s  d e s c r i b e d .  

and s i m i l a r  foods w i l l  .. 

(Ref .  l e t t e r  W .  F.  Randolph t o  R .  3 .  Rea, 2 -10-65) .  The 

e d g e  t r e a t m e n t  u ses  a r e  now covered b y  a c u r r e n t  r e g u l a t i o n  



. .  . .  
. .  

. .  

and  i t  is  n o t  planned t o  r e p e a t  t h i s  request  a s  suggested 

i n  FDA Opinion L e t t e r ,  A p r i l  9 ,  1970,  Folicy Statement .  

Food A d d i t i v e  P e t i t i o n  Xc. 551747  i n i t i a t e d  b y  t h e  

l e t t e r  of D .  I .  Cashe l l  t G  Ki l l ian  F .  R a - d O l F h ,  d a t e d  

A p r i l  9 ,  1965 ,  l e d  t o  2'1 .=..:endmen': of Regulat ion 1 2 1 . 2 5 2 4  

( a )  (5)  by a l p h a b e t i c a l l - y  i n s e r t i n g  ir, the l i s t  of sub- . 

. s tances :  

"Diethanolamine s a l t s  of mcno and b i s  (lH, I Is, 2H, - 23 

p e r f l u o r o a l k y l )  phosphates  where t h e  a l k y l  group i s  even- 

numbered i n  t h e  range  CE3-C18 i n d ' t h e  s a l t s  have a f l u o r i n e  

c o n t e n t  of 52 .4  t o  54.4% a s  determined  on a s o l i d s  basis" 

subject t o  the l i m i t a t i o n s  "For  use o n l y  as a n  o i l  and 

wa te r  r epe l l en t  a t  a l e v e l  n o t  t o  exceed 0 .17  pound (0 .09  . .  

6 pound of f l u o r i n e )  per 3-,000 s q u a r e  f e e t  O F  t r e a t e d  papsr  

or peperboard ,  as determined b y  a n a l y s i s  for t o t a l  f l u o r i n e  

i n  t h e  t r e a t e d  paper o r  paperboard wi thou t  c o r r e c t i o n  fcr 

any f l u o r i n e  which might: be p r e s e n t  i n  the u n t r e a t e d  p a e r  

or pzperboard ,  when such pzper  o r  paperboard i s  used  i n  

c o n t a c t  w i t h  nonalcohol ic  foods uneer  t h e  c o n d i t i m s  of use  

des-cribed i n  paragraph ~ ( c )  of t h i s  s e c t i o n ,  t a b l e  2 ,  con- 

d i t i o n s  of u s e  ( E ) ,  (F) and ( G )  ". While it i s  no t  s p e l l e d  

o u t  i n  t h e  pub l i shed  r e q u l a t i o n  conce rn ing  " ~ o n y l "  R?, it 

i s  unders tood  t h a t  t h e  c p i d e l i n e  i n  s e t t i n g  tfie maximum 

-- 10 - 



. .  
. .  

. .  

c o n c e n t r a t i o n  l i m i t  on the paper o r  paperboard was a maximum 

e x t r a c t a b i l i t y  of "Zonyl" RP s o l i d s  of 0 . 2  ppm. a t  1 0  ml. 

per square  i n c h  i n  tes ts  w i t h  food s i m u l a t i n g  solvents. 

6. S p e c i f i c a t i o n s  

The p roduc t  s p e c i f i c a t i o n $  f o r  "Zonyl" RP i s  2s follows: 

. .  

. P 

(1) The product s h a l l  be a c l e a r ,  dark  yellow 

t o  medium amber l i q u i d ,  which may con ta in  

a n o t i c e a b l e  c o n t e n t  of f i n e  s o l i d s .  

( 2 )  I ts  specif ic  g r a v i t y ,  25/25OC.,  s h a l l  be 

1.172 - + 0.012. . 

( 3 )  I ts  p H ,  measured a t  25OC., s h a l l  be 7 . 5  - + 1:O. 

( 4 )  I t s  a c t i v e  i n g r e d i e n t  c o n t e n t  shall be 

34.0 + 1.0% by weight .  Determine by Orchem 

Method 90-9-4-lA. (Copy a t t a c h e d  t o  S e c t i o n  E - 

Methodology) . 
( 5 )  The d e p o s i t i o n  of 0 . 3 0 %  maximum of "Zonyl" RP 

( a s  received!) on a w a t e r l e a f  unbleached k r a f t  

paper  by an i m i e r s i c n  squeeze technique s h a l l  

r e p e l  drops of peans t  o i l  fo r  a t  l e a s t  

30 m i n u t e s .  

. 
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B .  Usaqe 

The u s e  o f  "Zonyl" RP i n  o i l ;  g r e a s e  and 'wa te r  r e p e l l e n t  

f i n i s h e s  on p a p e r  and paperbozrd for the packaging of f a t t y  

and aqueous foods  is now r e g u l a t e d  s u b j e c t  t o  Conzi t ions  

( F ) ,  and ( G )  of Table 2 of F.egulation 1 2 1 . 2 5 2 6 .  

(E), 

The u t i l i t y  of the p e r f l u o r o s l k y l  phosphake die'h L anolamine 

s a l t  as an o i l  and g r e a s e  repellent f i n i s h  on paperboard i s  

demonstrated cominercially by t h e  large s c a l e  u s e  i n  c a r t o n s  

fo r  packaging v a r i o u s  foods such as c h o c o l a t e  candy, pecsns ,  

peanu t s ,  marga r ine ,  bacon, pet foods and bakery produc t s  such  

a s  Danish p a s t r y  and doughnuts.  

Cur ren t  p r a c t i c e s  i n  food packaging and d i s t r i b u t i o n  - 

r e q u i r e  the f i l l i n g  of packisges w i t h  h o t  foods i r ,  many i n s t a n c e s  

(Condi t ions  C and D )  . -'For example, some types of p e t  food may 

The food w i l l  be packaged hot as w e l l  as i s t  r o o m  temperature. 

be molded as i t  goes  through a conveyer-type oven. Before 

l e a v i n g - t h e  oven,  it i s  sprayed with animal f a t  which can 3 e  a t  

a tempera ture  b c t v e e n  120° a n d  160'F. The -food i t s e l f  may be 

. even h o t t e r .  It is dropped i n t o  a c o l l e c t i n g  hop'er and f e d .  i n t o  
..r 

t h e  packaging machine. O l d e r  plants may u t i l i z e  B s t o r a g e  bin, i n  

which c a s e  t h e  food coo l s .  Newer p l a n t s  are  nore  s t r eam- l ined ,  

have f z s t e r  l o a d i n g  machines,  end tI?e product  i s  packaged h o t .  

- 12 - 
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Other  foods t h a t  may be packaged h o t  i nc lude  cakes ,  cookies ,  

c r a c k e r s ,  doughnuts ,  p o t a t o  ch ips  and snack foods. I n  a l l  

c a s e s ,  t h e  e l e v a t e d  temperature  a t  t h e  t ime of packaging w i l l  

d r o p  r a p d i l y  and r each  ambient t empera tu res ,  E s u a l l y  i n  a 

s h o r t  t i m e  and c e r t a i n l y  wit.hin a very f e w  hours.  

There is the r a p i d l y  growing d i s t r i b u t i o n  of h o t  food b y  

" c a r r y  o u t "  froin the p l a c e  of p r e p a r a t i o n  follo-ded by e a t i n g  

a t  s o m e  o t h e r  l o c a t i o n .  Examples are f r i e d  chicken and f r ench  

f r i e d  p o t a t o e s  packaged d i r e c t l y  from t h e  f r y e r .  Other examples 

a r e  p i z z a ,  hamburgers  and f r ied  sezfood. The temperature  of 

t h e  food i n  the package w i l l .  drop t o  warm, c. a.  11O0F. w i t h -  

i n  an hoar and it i s  u s u a l l y  consw.ed w i t h i n  t h i s  time. 

U s e  of "Zonyl" RP t reated pape r .  and paperboard.  unc?er Con- . 

d i t i o n s  (C) and (D)  of . T a b l e  2 of Regula t ion  1 2 1 . 2 5 2 6  i s  n o t  

p r e s e n t l y  p e r m i t t e d  and t h i s  p e t i t i o n  i s  in tended  t o  ex tend  

the present  coverage--Conditions o f  U s e  ( E ) ,  (Fj and ( G ) - -  

t o  i n c l u d e  Cond i t ions  of U s e  ( C )  and (D). 

. 
- 13 - 



C .  In tended  Techn ica l  E f f e c t  

The purpose of t h e  p e r f l u o r o z l k y l  ?hosphate finish on 

t h e  paperboard c a r t o n  is  t ' o  e l i r n i n z t e  wicking of o i l  o r  

g r e a s e  from t h e  packaged focd  i n t o  t h e  cardboard wi th  

advantages of  good package zppearance ,  

f a t  from t he  food, and no danger of t r e n s f e r  of c i l  or f a t  

from t h e  greasy s u r f a c e  of a package t o  appa re l  of pecple  

or t o  u p h o l s t e r y  of automobiles  d u r i n g  handling and t r a n s -  

p o r t  . 

no loss of o i l  or 

S e v e r a l  systems can be used for a p p l i c a t i o n  of "Zonyl". 

RP t o  paper or paperboard t o  achieve o i l  and grease r epe i l ency .  

These i n c l u d e  s u r f a c e  a p p l i c a t i o n  by d i p p i n g ,  roll t r a n s f e r ,  

o r  s p r a y i n g ,  by i n t e r n a l  application befGre  forrtiing the  

s h e e t  or by a p p l i c a t i o n  i n  con junc t ion  w i t h  sone o t h e r  coa t ing  

s y s t e m .  

S u r f a c e  t r e a t m e n t s  can be  m a d e  on or o f f  the paper machine. 

Convenient l o c a t i o n s  on the  m z c h i n e  are i n  t h e  press s e c t i o n  

( a s  a t  a f e l t l e s s  smoothing s r e s s ) ,  a t  t h e  s i z e  tub, s i z e  

p r e s s ,  c o a t e r  o r  c a l e n d e r .  

cah be made, b u t  one-sided i s  o f t e n  suffizient, t h i s  being 

Oze-sided o r  two-sided t r ea tmen t s  



. .  

o f f  machine t r e a t m e n t s ,  es  i n  2 c o n v e r t i n g  o p e r a t i o n ,  appl i -  

c a t i o n s  are  u s u a l l y  made by a r o l l e r  c o a t e r  o p e r a t i o n .  

The m o u n t  of "Zonyl" RE) a p p l i e d  by t h e s e  s u r f a c e  tech-  .. 

n i q u e s  i n  g e n e r a l  varies from 0.04 t o  0 . 1 4  pounds on a s o l i d s  - 
bas is  f o r  1 , 0 0 0  s q u a r e  feet. of  pagerbozrd end depends on 

exposure  c o n d i t i o n s  and t h e  deqree o f  r e s i s t a n c e  t o  o i l  or 

grezse p e n e t r a t i o n  needed for tne end u s e .  For example, from 

0 . 1  t o  0.14 pounds of s o l i d s  per 1 , 0 0 0  s q u a r e  f e e t  of paper- 

board i s  needed t o  hold  o u t  the  oils and greases from h o t  

foods such  a s  f r i e d  ch icken ,  frencfi  f r i e d  p o t a t o e s ,  hamburgers, 

and pizza.  S i m i l a r  c o n c e n t r a t i o n s  z r e  needed on pape rboa rd .  

u sed  i n  t h e  packaging of marga r ine ,  bacon and bakery products  

such  a s  d o u ~ h n u t s  and "brown z n t  s e r v e "  r o l l s .  Lower concen- 

trations in t he  r a n g e  '0.04 t o  0 .1  pound of s o l i d s  per 1 , 0 0 0  

square f e e t  w i l l  provide s a t i s f a c t o r y  h o l d  o u t  of g r e a s e  and 

o i l  in t h e  packaging of cookies,  pet foods ,  c h o c o l a t e  candy, 

p e a n u t s  and pecans .  The cook ies  2nd p e t  f oods  may be packaged 

hot a s  w e l l  a s  a t  room t e m p e r z t n r e .  

Internal a p p i i c a t i o n  of "Zonl7l" L D  r e q u i r e s  the u s e  of  a 

c a t i o n i c  r e t e n t i o n  a i d  w h i c h  fixes t he  "Zonyl" RP t o  t h e  

i n d i v i d u a l  f i b e r s  p r i o r  t o  sheet f c r x z t i o n .  The cztionic 

f i x i n g  a g e n t  and t h e  " Z o n y l "  Ri E r e  izixed with t h e  paper  pulp; 

- 15 - 



t h e  o i l  and g r e a s e  r e p e l l e n t  paperboard i s  formed from the  

pulp.  The amount of " Z o n y l "  'RP s o l i d s  will v a r y  from about 

0.15 - 0.35% Gr an upper  l i m i t  of about 0 . 1 4  pounds per  1 , 0 0 0  

s q u a r e  f e e t  of paperboard t o  be used under h o t  f i l l i n g  

c o n d i t i o n s .  

A s  a r e s u l t  of Food Add i t ive  P e t i t i o n  5B1747, a regula-  

t i o n  was issued e s t a b l i s h i n g  an upper l i m i t  of 0 . 1 7  pounds 

"Zonyl" RP s o l i d s  per 1 , 0 0 0  square f e e t  of t r e z t e d  paper  

and pzperbozrd.  However, use expe r i ence  h a s  demonstrated 

t h a t  an upper l i m i t  of  0 .14  pounds per 1 ,000  squa re  f e e t  

of t r e a t e d  paper  o r  paperboard i s  all t h a t  is necessary ,  

n o t  only f o r  U s e  Cond i t ions  ( C )  ar?d (D) b u t  (Z) , (F), and 

( G )  a s  w e l l .  A s  a result:, t he  mendmeat a s  proposed on 

Page 2 5  h e r e o f  reduces  t h e  upper l i m i t  to 0.14 pounds per 

1 , 0 0 0  square  f e e t  of t r e a t e d  paper  o r  pzperboard and 

r e q u e s t s  coverage fo r  Cond i t ions  ( C )  , (D) , (E) I (F) , and 

(G) a t  t h i s  lower r a t e .  

- 16 - 
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t e s t s  w e r e  r u n  wi th  wa te r  and hep tane  a t  t i n e s  and tem- 

p e r a t u r e s  d e  t a i 1 ed be 1 OW. T e s t s  were inc luded  under 

c o n d i t i o n  of u s e  - E ,  room, t empera tu re  f i l l e d  and  s to i -ed ,  .. 

t o  p rov ide  a b a s e  for cclmparism 2 s  the s e v e r i t y  of t h e  

e x t r a c t i o n  t es t s  i s  i n c r e z s e d  t o  m e e t  r e q u i r e n e n t s  of the  
. 

h o t  f i l l i n g  c o n d i t i o n s  of use - C and - D. E x t r z c t i o n  tes t s  

w e r e  a l so  run  a s  prescribed f o r  the more demanding con- 

d i t i o n  of u s e  - B to provide  d a t a  f o r  exp3sures  of increased 

s e v e r i t y  compared with thcse r e q u i r e d  fcr c o n d i t i o n s  of 

u s e  ,- C and - D. 

t o  c o n t a i n  c o n c e n t r a t i o n s  of "Zcnyl" RP solids ranging  

The t e s t s  were made w i t h  paperboard t r e z t e d  

f r o m  0.11 t o  0 .17  lbs. f o r  1 , 0 0 0  s q u z r e  f e e t .  

E x t r 2 , c t i o n  Cond i t ions  

U s e  Condi t ion  E x t r  a c  t m  t T i m e  - TenDeratur e 

B 

C 

Wa t.er 

wa t.'er 

. :- 

, 

D Extended W a t e r  

D Wat-er 

E Wat-er 

30 min. 212°F. 

50 n i n .  Fill b o i l i n g  - 
C O O 1  t o  100°F. 

30 min. 212°F. 

50 n i n .  Fill b o i l i n g  - 
C O O 1  t o  100°F. 

4 hrs. 

2 hrs. 

2 4  hrs. 

150°F. 

150°F. 

120°F. 



* I  . -  

. .  

. .  

Use Condi t ion  - Ex t r a c t a n t  Time Temper a t u r  e 

B ( C  Extended) Heptane 30 m i n .  1 2 0 O F .  

C Heptane 1 5  min .  1 2 0 c F .  
.. 

D Extended Heptane 1 h r .  100°F. 

D Heptane 30 min .  1 0 0 ° F .  

E Heptane 30 min .  70°F.  

The e x t r a c t i o n s  w e r e  r u n  i n  t h e  e x t r a c t i o n  c e l l  asseinbly 

dev i sed  for ASTM T e n t a t i v e  Yethod F-34-63T f o r  Exposirig 

F l e x i b l e  B a r r i e r  M a t e r i a l s  t o  Liquid.s f o r  E x t r a c t i o n  

(desc r ibed  i n  C.  M. Rosser's article in Modern Packsging, 

December, 1963,  pp. 131-136). 

The e x t r a c t i o n s  w e r e  c a r r i e d  o u t  on s e c t i o n s  of  paper- 

board t aken  f r o m  strips t r e a t e d  wi th  "Zonyl" RE) by a 

s u r f a c e  a p p l i c a t i o n  i n  the l z b o r a t o r y .  The paperboard 

used wzs a s o l i d  b l eached ,  s l ack - s i zed  board having a 

b a s i s  weight  of 1 5 0  lbs.  "Zo~yl" RP w a s  appl ied  a t  l eve l s  

of 0 . 1 7  and 0 .14  and 0 .11  pounds of solids f o r  1 , 0 0 0  

s q u a r e  f e e t .  The a p p l i c a t i o n  l e v e l s  were checked by 

f l u o r i n e  a n a l y s i s .  The a p p l i c a t i o n s  were made on a 

micro padder us ing  t h e  fo l lowing  fo rmuia t ions :  



. 

1 

0 
N 

1 

'. . 



. .  . .  

followed 

e f f l u e n t  

2-1.0-6). 

d e t e r m i n a t i o n  Of t h e  f l u o r i d e  i n  t h e  t o r c h  

a F l u o r i d e  Ion A c t i v i t y  xethod (Orchem I”3ethod 

Method 9-8-1A is .an updzted v e r s i o n  wi th  minor  

r e v i s i o n s  o f  Method 9-8-1 (i+ickbold Torch procedure) used 

i n  Food Addi t ive  P e t i t i o n  No. 5B1747. 

T h e  F l u o r i d e  Ion  A c t i v i t y  Method w a s  used in s t ead  of 

the  spec t ropho tomet r i c  procedure (Orchem Method 6-11-34) 

employed i n  Food Additi.ve P e t i t i o n  N o .  

Ion A c t i v i t y  Method is based o n  t h e  l z t e s t  technology, 

5B1747. The F luor ide  

is 

m o r e  convenient  and e q u z l l y  a s  a c c u r a t e  a s  t h e  spec t ro -  

photometr ic  method f o r  de te rmining  l o w  c o n c e n t r a t i o n s  of 

f l u o r i n e .  Copies of t h e  WickSold Torch procedure (Orchem 

Nethod 9-8-1) and t h e  spec t ropho tomet r i c  method (Orchem 

Methcd 6-11-34) w e r e  picovided t o  t h e  Food and Drug 

A c k i n i s t r a t i o n  by t h e  : l e t t e r  of J. E. James t o  Wil la rd  

G .  O r r ,  d a t e d  February 1 6 ,  1967,  and r e l a t i n g  t o  Food 

Add i t ive  P e t i t i o n  So. .5B1747. Informat ion  and d a t a  f o r  

v e r i f i c z t i o n  of t h e  v a l i d i t y  of Orchem Nethod 9-8-1 2nd 

Qzchem Method 6-11-24 ‘was su~plie6 t o  FDA by t h e  l e t t e r s  

of  John H .  James t o  Willarc? G .  O r r  d a t e d  February 2 7 ,  

1967 2nd ?!arch 2 3 ,  1967, an,? relzting t o  ~ o o d  

P e t i t i o n  No. 5B1747. Copies  of Orchem Method 

Addi t ive  

9-8-1A 
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(wickbold Torch procedure)  , 6-11-34 ( spec t ropho tomet r i c  

p rocezure )  and 2-10-6 (5'1-uoride Ion A c t i v i t y  Kethod) a r e  

a t t a c h e d  t o  S e c t i o n  E - Methodology. 

The e x t r a c t i o n  t e s t s  ;.re s e t  f o r t h  i n  a t t a c h e d  E x h i b i t s  

A and B. I n  these e x h i b i t s ,  r e s u l t s  f o r  fluorine and 

"Zonyl" RP s o l i d s  were c a i c u l a t e d  t o  g i v e  the  ppm. w h i c h  

w o u l d  be found a t  a r a t i o  of ' e x t r a c t a n t  t o  t r e a t e d  surface 

of 1 0  milliters per squa:re incp .  C a l c u l a t i o n s  were made 

\ as fo l lows :  

ppi~ F i n  e x t r a c t  
gns. e x t r a c t a n t  1 charqed ). (-?TI :iyxsblznk 

ppn F l u o r i n e  
e x t r a c t e d  a t  1 0  ml.) - - 
e x t r a c t a n t  p e r  1 Area exposed (squzre  inches)  x 10 

squa re  i n c h  1 

p p m  F e x t r a c t e d  a t  10  ml. ppm "Zonyl" R P  s o l e i d s  ) 
e x t r a c t e d  a t  1 0  mi. = 

per squa re  inch 
0.534* p e r  squa re  inch  1 

*"Zonyl" R.P s o l i d s  c o n t a i n  53.4% f l u o r h e  

The ' r e p o r t i n g  of e x t r a c t . i o n  o f  "Zonyl" R P  s o l i d s  a d j c s t e d  

t o  ppm i n  1 0  m i l l i t e r s  o f  scl lvent  per square inch was t h e  

procedure  u s e d  a u r i n g  c o n s i d e r a t i o n  of 3 ~ 0 6  Addi t ive  

' p e t i t i o n  t;o. 5B1747. 

For t h e  purpose of i n t e r p r e t F n g  the  d a t z  i n  E x h i b i t s  A \ 
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=x, 

of "Zonyl" RP s o l i d s  i s  a c o n c e n t r a t i o n  of 0 . 2  ppm. i n  

1 0  m l .  p e r  s q u a r e  inch f o r  w a t e r  znd f o r  heptane  a f t e r  
.---_ -.. 
1- - 

c o r r e c t i o n  by a f a c t o r  of 5 for t h e  l a t t e r  s o l v e n t .  This 

was t h e  g u i d e l i n e  used i.n e s t s b l i s h i n q  a r e g u l a t i o n  under 

t h e  Food A d d i t i v e  P e t i t j - o n  N o .  5B1747. 

A comparison of  d a t a  ob ta ined  f o r  Condi t ion of U s e  - D 
( h o t  f i l i e d  below 150OF.) w i t h  Condi t ion of Use -E  (room 

t empera tu re  filled and s t c r e d )  showed that: 

(1) E x t r a c t a b i l i t y  by hep tane  W B S  e s s e n t i a l l y  

t h e  same f o r  both c o n d i t i o n s  (D) and ( E ) .  

( 2 )  E x t r a c t a b i l i t y  by hep tane  under Condit ion 

- D wzs e s s e n t i a l l y  unchanged by  a t w o  f o l d '  

ex t ens ion  of t h e  e x t r a c t i o n  t ime.  

( 3 )  E x t r a c t i o n  b y  water  a t  Condi t ion - D w a s  

s l i g h t l y  g r e a t e r  f o r  Condi t ion - D b u t  a t  

0 .13  ppm w a s  w e l l  w i t h i n  t h e  g u i d e l i n e .  

E x t r a c t i o n  by water  reached 0 . 2  ppn on (4) 

doubl ing  t h e  t h e  f o r  Condition - D .  

~ 1 . 1  of t h e  above conclus ions  a p d y  t o  p z p r b o a r d  t r e a t e d  

' with  0 . 1 7  lbs. per  1 , 0 0 0  sguzre f e e t  of " Z o n y l "  R P  s o l i d s .  



A comparison of d a t a  o b t z i n e d  unde r  Ccndi t ion  of Use 

- C (ho t  filled above 150OF.) w i t h  Condit ion of U s e  - E (rosm 

t empera tu re  f i l l e d  and s t o r e d )  showed t h a t :  

(1) E x t r a c t a b i l i t y  b y  hep tane  w a s  e q u i v a l e n t  

. 1 

a t  a "Zonyl" RP so l ids  conter , t  of 0.14 lbs. 

per 1 , 0 0 0  square  feet f o r  Condi t ion  - C t o  

0.17 lbs. pier 1 , o c o  sqclare  f e e t  f o r  Cond i t ion  

- E. The d e g r e e  o f  e x t r a c t a b i l i t y  d i d  riot 

i n c r e a s e  a t  t h e  0.14 15s. per 1 , 0 0 0  s q x a r e  

feet  l e v e l  Ion doubling t h e  t i m e  of exposure 

f o r  Condi t ion  - C. An i x c r e a s e  i n  solids 

c o n t e n t  on the paperboard t o  0 .17  1Ss. per 

1 , 0 0 0  square f e e t  l e d  t o  a significant i n -  

c r e a s e  i n  t'he m o u n t  of "Zcnyl" RP remcved. 

( 2 )  E x t r a c t a b i l i t y  by water  under Condi t ion  - C 

i s  less  t h a n  under Condi t ions  - E o r  - D. The 

exposure under  Condi t ion  - C is d i s t i n c t l y  

d i f f e r e n t  i n  p rocedure  since the c e l l  i s  

f i l l e d  w i t h  b o i l i n g  wate r  and l e f t  t o  cool 

t o  100°F .  rather t h a n  holding f o r  s e v e r a l  

h o u r s  at 15CI=F. o r  24 3ours a t  120°F. 

.. 
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2 .  Abras ion  P a t a  

Da ta  ‘were n o t  ob ta ined  s i n c e  t h e r e  i s ’  no need f o r  

t r e a t i n g  paperboard used i n  2ackaging d r y  s o l i d s  ass- 

c o n t a i n i n g  no f r e e  f a t  o r  o i l .  

.. 

3 .  Esld Test and Usaqe S p e c i f i c a t i o n s  

I t  i s  r e q u e s t e d  t h a t  r e g u l a t i o n  1 2 1 . 2 5 2 6  be sinended 

t o  de le te  the present l i s t i n g  of d i e thano lamine  salts 

of  mono and b i s  (13, 1H, - 2H, - 2H - p e r f l u o r o a l k y l )  phos- 

p h a t e s ,  e t c .  I and t o  s u b s t i t u - t e  the followins: 

L i s t  of ‘Substances 

Die tkanolamine  salts of mono and sis (lz, LE, 2E1 2H - 
p e r f l u o r o a l k y l )  phosphates  .)fnere the atlkyl g roup  i s  

a f l u o r i n e  c o n t e n t ’  of 52.4  t o  54.4% a s  dct.ermir,ed on 

a s o l i d s  basis. 

L i m i t a t i o n s  

._per u s e  only  a s  an o i l  and w a t e r  repellent a t  a level 

n o t  to excee2 0 . 1 4  pounci ( 0 . 0 7 5  2ound of f l u o r i n e )  p e r  

1 , O C C  sq-ii~rc Zest of t r e a t s 5  s z p ~ z  ciz pzprbohrcl,  xFt2-,0~t 

c o r r e c t i o n  f o r  any f l u o r i n e  which might be p r e s e n t  i n  t he  
z 

u n t r e a t e d  p a p e r  o r  papeirbcard, when such p q e r  o r  pzper-  

S o a r d  i s  u s e s  i n  c o n t e c t  wit;? n o n a l c o h o l i c  foods under 

t h e  c o n d i t i o n s  of u s e  described Fa paragra?h ( C )  of 

S e c t i o n  121.2526, Tzble 2 ,  Con3 i ti on of U s e  

( E )  I (f) I and ( G ) .  



. .  . .  

, ,  

E .  $1 e t h od o 1 o qv 

The c o n c e n t r a t i o n  of mixed p e r f l u o r o a l k y l  phosphates  

. .  i n  t h e  paperboard i s  d c t e r x i n c 2  b y  f l u o r i n e  a n a l y s i s .  . .  

Combustion of t h e  paperSoard by t h e  k?ickbold Torch procedure 

( O r c h e m  Method 9-8-1A) is fo l lowed by G e t e r n i n a t i o n  of 

t h e  f l u o r i d e  i n  t h e  torch e f f l u e n t  by a spec t rophoto-  

m e t r i c  procedur 'e ( O r c h e m  Method 6-11-34) o r  by t h e  Fluoride 

Ion A c t i v i t y  Methcd (Orchen >lethod 2-10-6) .  lqethod 9-8-1A 

i s  a n  u p d a t e s  v e r s i o n  wi th  minor r e v i s i o n s  of Method 

9-8-1 used i n  Food Ade i t ive  P e t i t i o n  No. 5B1747. Copies 

of Nethoss  9-8-1 and 6-11-34 were provided t o  t h e  Food 

and Drug Admin i s t r a t ion  b y  t h e  l e t t e r  of J. 3. James t o  

W i l l a r d  G. O r r ,  da t ed  February  16 ,  1 9 6 7 ,  and r e l a t i n g  t o  

Food A d a i t i v e  P e t i t i o n  No. 5B1747. in format ion  and d a t a  

f o r  v e r i f i c a t i o n  of t h e  validity of t h e s e  two methods was 

s u p p l i e d  t o  Food znd Drug AfhnkiStrEt iGn by t h e  l e t t e r s  of 

J. H.  Janes t o  Wi l l a rd  G .  O r r  d a t e d  February 2 7 ,  1967 and 

March  2 3 ,  1967  and r e l a t i n g  t o  Foo3 Addi t ive  2 e t i t i o n  N o .  

5 B i 7 4 7 .  

I Copies a r e  a t t a c h e d  of t h e  fol lowlng.methods:  
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O r c h e r r ,  Nethod N O .  

9-8-1A L 
. .  

6-11-34 

j 2-10-6 

T i t l e  

b ~ i c r o c o m b u s t i o n  of O r g a n i c  
M a t e r i a l s  - wickhold Torch Nethod 

Fluoride-Spectrophotorrietr i c  
Determinzt ion i n  Aqueous S o l u t i o n s  

F l u o r i d P - D e t e r m i n a t i ~ n  33y F luor ide  
Ion A c t i v i t y  Electrode Nethod 

I n  a d d i t i o n ,  cop ie s  a r e  i nc luded  of t h e  fol1ot;ir.g methods 

r e f e r r e d  t o  i n  e a r l i e r  s ec t io r ; s :  

Orchem M e t h G d  N o .  T i t l e  

2-10-10 I 

2-74-1 

90-9-4-1A J 

F l u o r i d e  Determinat ion by Standard 
kddi t ion 

F l u o r i d e  Determinat ion by Thorium 
Ni t r a t e  T i t r a t i o n  

"Zepel" Polymers and Ex ten ie r  
Polymers-Determinat ion of Active 
I n g r e d i e n t .  ( T h i s  i s  . t h e  i d e n t i c a l  
p rocedure  used  t o  d e t e r n i n e  z c t i v e  
i n g r e d i e n t  i n  " Z o n y l "  RP)  . 

c 
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FOR C H E M I C A L  E M E R G E N C Y  
SPILL. L E A K .  FIRE, E X P O S U R E  O R  
ACCIDENT - C A L L  C H E M T R E C  - 
D A Y  OR N I G H T  ( 8 0 0 )  42.-9300 
( T O L L  F R E E )  

TO: NAME 

SMALL. CONTAIN E R 
SHIPPING REDUEST c 
BILL OF LADING" 0 

DATE S/ 16/ 84 

-c - -- 
RESEARCH CENTER 

ADDRESS P. 0. BOX 5000 
FRONT ROAD 
KI?iGSTON. ONTARIO 
CANADA, K7L SA5 

ATTENTION MR. MARVIN KIRKWOOD 

REQUESTED BY L. B. FOURYIER 

CW LOCATION AND BUILDING TECH. mB* 

TELEPHONE NUMBER 4 796 COST CODE 

PROPER SHIPPIKG NAME NONE 

I.D. NUhqBER NONE 
+ -  WEIGHT 

____ LTD. QTY ( ) HAZARD C LASS1 FlCATlO N NONE 

TYPE LABEL REQUIRED NONE 

PRODUCT NAME ONE L E T f E R  + LITERATURE -- PRODUCT CODE 

PLEASE SHIP BIRBORNE OVER?4IWT DELIVERY TODAY SURE 

r 

TYPE,SIZE, WEIGHT OF EACH INSIDE CONTAINER --- 

TYPE OUTSIDE CONTAINER - 
- PURCHASE ORDER NUMBER __ SIZE ____ 

CWMR NUMBER - WEIGHT -- 
DATE SHIPPED - - PACKED & SHIPPED BY 

THIS IS TO CERTIFY THAT THE ABOVE NAMED MATERIALS ARE PROPERLY CLASSIFIED, DESCRIBED, PACKAGED, MARKED AND 
LABELED AND ARE IN PROPER CONDITION FOR TRANSPORTATION ACCORDING TO THE APPLICABLE REGULATIONS OF THE 
DEPARTMENT OF TRANSPORTATION. 

,- 

E. I .  DU PONT DE NEMOURS & CO. (INC.) - SHIPPE *AS A B I L L  O F  L A D I N G  N O T  V A L I D  F O R  
SHIPMENTS M A D E  BY C O M M O N  CARRlER 
OR FOR SHIPMENTS. C A R R I E D  A B O A R D  A N  
A I R C  R A FT. 

.--( L. B .  FOL'P-VIER , i PER 

TEQi. LAi3. ' 
L O C A T I O N  


