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Dear Marv:. 

Enclosed is a copy 
( a n d  'Zonyl '  NF). A l s o  e n c  

of our p e t : i t i o n  

N .  J .  DeStefano ,  JL 
G .  W i n c h e s t e r ,  Mis s i s sauga  3 

. August 1 6 ,  1 9 8 4  

f o r  F.D.A.  a p p r o v a l  of 'Zonyl '  RP 
f t h e  F e d e r a l  R e g i s t r a r  where in  

The  s p e c i f i c  F.D.A. c l e a r a n c e s  a r e  f u r t h e r  d e t a i l e d  
osed  i s  a copy 

"Zonyl" RP i s  d e s c r i b e d .  
i n  t h e  enc losed  p r o d u c t  b u l l e t i n s .  

As we d i s c u s s e d ,  we would a p p r e c i a t e  y o u r  a s s i s t a n c e  i n  g e t t i n g  
'Zonyl"  R?.approved f o r  u s e  on paper  and p i ipe rboa rd  i n  Canada. 
c o m p e t i t i v e  p r o d u c t s  a r e  FC-807 and FC-809. 

3-M's 

I f  I can p r o v i d e  a d d i t i o n a l  i n f o r r i a t i o n ,  p i eese  c a l l .  

8 

O A  

( 6 C 9 )  540-2796 

L B F : f q b  
E n c l o s u r e s  
1 5 4 5 3  
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0 

o m 2  (CE,CH,CS) 

end for t h e  b i s  ( p e r f l u o r o z l k y l )  2hosphate is, 

0 

C16F33 

Chemice l ly  these compounds a r e  ~ a m e d  mano ( l f i ,  1H, 2 5 ,  - 

2~ - p e r f l u o r o a l k y l )  p3osphz:te, d i s t3znolmncAi-m s . z l t  

and b i s  (111, lH, - 2E, - 2H - 2 e r f l u o r o a l k y l )  p'nosphate, 

6iethanolamnonium szlt. 

2-c. Molecular  Weiqhit 

The ave raqe  mo?ecula:r w e i g h t  of t h e  mono p e r f l u & o -  

a l k y l  phosphate  is .= tout  754 and of t h e  SFs perfl.i:oro- 

~ l k y l  p h o s p h a t e  is a b o u t  1095. 

The m i x t u r e  of s a l t s t  is d i l u t e d  to B 33% s o l u t l o n  
c 
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The s o l v e n t s  d d  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 h e  

p r o d u c t ;  t h e y  zre u s e d  s o l e l y  t o  permit  t h e  market ing of 

" Z o n y l "  RP as  a reesonabl-y concent rEted  s o l u t i o n .  Dur ing  

t h e  a p p l i c a t i o n  of  " z c n y l "  R? t o  pEper, t h e  solvents a re  

removed by d r y i n g .  

3 .  Composition of Food Contzc t  Surfzce 

a .  Basic  Materizl 

The food c o n t a c t  surface I s  p a p e r  o r  paperboard 

c o n t z i n i n g  up t o  0 .14 Ibs.. of mixed nono and b i s  periluoro- 

alkyl phospha te  d i e t h a n o l a m o n i u m  s a l t s  per 1 , 0 0 0  square 

f e e t  of exposed s u r f a c e .  

.- b. Adjuvants  
. .  

The paper o r  p a p e r b a r d  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  resin r e t e n t i o n  a i d s ,  ? iW,ents ,  

. ._ clays and b i n d i n g  a g e n t s .  All ad j u v z n t s  2re used i n  

accor2azce  with good c o m e r c i z l  p r z c t i c e  and a r e  s e l e c t e d  

. ' f rom those g e n e r a l l y  r e c o p i z e d  a s  s e f e ,  t h e  s u b j e c t  of  

a prior s a n c t i o n  o r  i ~ ~ ~ r ~ v a l  o r  t h e  s u b j e c t  of a r e g u i 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 .  Impurities 

There a r e  no i z p r i l i e s  svch 2 s  heevy m e t a l c ,  r . c n m e r s ,  

c a t e i y s t  r e s i d u e s ,  e t c .  LntroZ-Lce6 by a p p l i c a t i c n  of t h e  

" Z o n y l "  P.? T O  p p e r 5 c a r d .  



4 .  x a n u f a c t u r i n q  Process  

"Zonyl" RP is made by r e z c t i n g  3 no le s  of lH, - 13, 2 i ,  

2H - perfluoroalkyl z lcohol  w i t h  1 mole o f  p3osphoric 

anhydr ide .  The in ix tu re  of Ecid  phcsphates p'roducec! is 

n e u t r a i i z e d  v i th  d i c t h a n o l m i n e .  

The r e a c t i c n  t o  mzke the aciZ phosphates i s :  

0 
11 GH 
/ - P 3RfCH2CH2OH + P2O5 9 R.cCE,CH,O A 

0 
R f C H 2 C H 2 0  11 

4- 'P - OH 
R~CH~CH~O' 

The n e u t r a l i z a t i o n  of t h e  ac i2  

e thanolamine  is as-' follows: 

. .  
0 

L 

\ I  / OH 4- 2 N r i ( C R 2 C H 2 0 9 )  2 
R,CH,CH,O - P .  

OH 

w i  kh 

' OB L L L  

0 

\ I  / OH 4- 2 N r i ( C R 2 C H 2 0 9 )  2 
RfCH2CH20  - P ' OB 

0 
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0 

R f C H 2 C H 2 0  ’ 
The b a s i c  i n t e r m e d i a t e  in t h e  p r o c e s s  is t h e  lH, - lH, - 

2H, - 2H - p e r f l u o r o a l k y l  alcohol. T h i s  i n t e r m e d i z 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  we igh t  r a n g e  by hydroxyl nunber. The per- 

f l u o r o a l k y l  alcohol c o n t e i n s  a minirnun! of 95% of the 

a l c o h o l ,  a maximum of 2 . 5 %  p g r f l u o r o a l k y l  i o d i d e  2nd o f  

2 .5% p e r f l u o r o a l k a n e s  (CnF2nS2). The hydroxyl number is 

1 1 7  - i 3 corresponding t o  an average  molecular weight  of ’ 

478 and zn average  compositioa of C F 
8 1 7  

I =$yL I Colit, 
(CH2)20H. 

The c o n t r o l  of molecular wei9ht in the phosphatior! 

step i s  by r e a c t i o n  t o  a s p r c i f i E d  a c i d  number r ange ,  

I09 2 3 .  The f l u o r i n e  c o n t e n t  cf t h e  r e a c t i o n  mzss is 

determined  by combustio:tl of a sample by the Wickbold Tcrch 

procedure  (Orchem Metho13 9-6-1A) fo l lowed by d e t e r m i n a t i o n  

of t h e  f l u o r i d s  i n  the t o r c 5  Eff luent  by a method 

2-10-10) based on t h e  u s e  of e f l u o r i d e  i o 2  e l e c t r o d e .  

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

(Orchm 

solution i s  d e t e r m i n e d ,  2n z6diTim cf a know3 concentrz-  

ticn of f l u o r i d e  i c n  xrz~de an2 t h e  p o t e n t i a l  re6etermined,  



a f t e r  which 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  tfie unknown 

i s  c a l c u l a t e d  by means of the Nernst  Equa t ion .  This  rnethod 

r e p l a c e s  t h e  use  of t h e  thoricm n i t r a t e  t i t r a t i o n  procedzre . 

(Orchem Method 2-74-1)  used  i n  connection w i t h  Food 3 d 6 i t i v e  

P e t i t i o n  No. 5B1747. 

n e u t r a l i z e d  perfluoroalkyl phosp3zte must he w i t h i n  t h e  

The f l u o r i r i e  content.  o f  t h e  tlr- 

l i m i t s  6 2 . 2  - 64.6% f o r  a c c e p t e b l e  rne tez iz l .  Copies of t h e  

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

i o n  e l e c t r o d e )  and 2-74-1 

p rocedure )  a r e  a t t achec l  t o  Sec t ion  E - Methcdology. 

(thbriuin n i t r a t e  t i t r ' i t i o n  

The n e u t r a l i z a t i o n  st-ep i s  carefully c o n t r o l l e d  by 

adding  1 . 0 3  moles  of  die?t 'nanolamine ?er mole e q u i v a l e n t  

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

The f l u o r i n e  c o n t e n t  i n  che n e u t r a l i z e d  s o l l Z s  i s  

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 the p e r f l u o r o a l k y l  

phosphate  and t h e  w e i g h t  of 8 ie thzno lzmine  u s e d  i n  ' h e  

n e u t r a l i z a t i o n  s t e p .  

i s  ,checked a g a i n s t  t h e  actuE1 f l i i o r ine  a n a l y s i s  of 8 

l a b o r a t o r y  n e u t r a l i z e d  plant p r o d u c t i o n  s m p l e  of t h e  

p e r f l u o r o a l k y l  phcsphate .  

f l u o r i n e  content of 5 3 . 4  - - 1.C; 5 2 ~ 2 6  on the n e u t r z i l z e 6  

s o l i d s .  

The czlculzted f l u o r i n e  contc.r,t 

P.cceptz5le " Z o n y l "  RP hzs a 



.- 

, 

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

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

water  whi le  a d j u s t i n g  t h e  p e r f l u o r o z l k y l  phos2hate  d i -  

e thanolamine salt c o n t e n t  t o  a minimum of 33%. The a c t i v e  

i n g r e d i e n t  c o n t e n t  is determined by  e v a 2 o r a t i o n  of s o l v e n t  

from a weished sample fol lowed by d r y i n g  i n  a vacum oven 

a t  120°C. f o r  2 h o c r s  a t  20 A, 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 - Eethodology. - .  

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

is checked i c a t  i on of 0.20% produc t  on t h e  we i g h t  . 

of paper 2nd observ ing  f o r . h o l d o u t  of peznu t  o i l  under 

. s t anda rd  c o n d i t i o n s .  A s o l u t i o n  of 0 .228  gms. of ”Zonyl”  

RP pe r  100 m l .  o f  water is prepa red .  A weighed s t r i p  

’ of  unbleached k r a f t  paper  is immersed i n  t h e  t e s t  s o l u t i o n  . .  

f o r  1 5  seconds a t  room tempera tu re .  The s t r i p  i s  squeezed 

t o  remove e x c e s s  so1ut io:n en6 o b t a i n  a w e t  p ickup o f  

s o l u t i o n  of 1 3 0  - 135%. The t r e e t e d  s t r i p  i s  6 r i ed  on a 

drum a r y e r  2t i 8 C c F . ,  t h e n  condiyioned 0 hours a t  65% 

.. 

r e i a t i v e  humid i ty  and 7 0 ° F .  

o i l  a r e  p l aced  on t h e  p p e r  s t r l  zn2 t h e  t,iine r e q u i r c d  

Three 6 r o p s  of a dyed peanut 

f o r  the oil t o  2 e n e t r a t c  no.clce2Sl-y is 6etermFned. Sat -  

i s f z c t o r y  y o d u c t i o n  w i l l  p r c v i E e  zri o i l  h o l d o u t  g r e a t e r  

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

- 7 -  
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5 .  P h y s i c a l ,  Chemical a n d  B i o l o c i c a l  ProDertiec 

P h y s i c a l  P r  onelrt ies 

Appearance 
Odor 
~ c t i v e  ~ n g r e d i e n t  
Dens i ty  a t  7 7  OF. 
Viscosity a t  7 7  OF. 

(Tag open cup) 
. Flash P o i n t  

PH 
S o l u b i l i t y  
In weter 
In polar s o l v e n t s  
I n  non-pol ar s o l v e n t s  

Chemical ?roperties 

C l e a r ,  l i g h t  brown liqu 
AI cohoi i c  ( i s  opr opmcl)  
3 3% 
9 - 7 5 ,  lb./sal. 
10 C ? S .  

105'F. (41 'C.) 

id 

7.25 - 4- 1 . 0  

A l l  F r o 2 o r t i o n s  
Slight 
Ne 9 1 i g i b 1 e 

1. "Zonyl" RP is s t a b l e  over a w i d e  range or' p ~ ,  

i n c l u d i n g  s t r o n g  m i n e r z l  a c i d s  and e l k a l i e s .  

"Zonyl"  RP r e a c t s  with s a l t s  of a i k z l i n e  e z x t h s  

and heavy  m e t a l s  t o  g i v e  r e l a t i v e l y  water- 

2. 

insoluble s a l t s  of the f l u o r o z l k y l  phosphate 

by double  d isp lecement .  

3. O x i d a t i v e  decomposi t ion o f  "Zonyl" RP r e q u i r e s  

sys t ems .  

"Zonyl"  W i s  essentiE1l.y i i e v t r z l  2nd i s  not 4 .  

c o r r o s i v e .  

- 8 -  
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i 3 io log ica l  P r o D e r t i e s  

The u s e  of "Zonyl"  RI) 2s  an oil and g r e a s e  r e p e l l e n t  

on pzper 2nd pape rboa rd  has been  t h e  s c 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 i t i o n  to t h e  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 c x i c i t y  d a t a  were 

p r e s e n t e d  t o  t h e  Food and Dru5 A 6 n i n i s t r a t i o n  during 

c o n s i d e r a t i o n  of Food P.3di t ive F e t i t i o n  No. 

The Du Pont Cornpany H a s k e l l  Labora to ry  for  Toxicology 

and I n d u s t r i a l  Medic ine  cor.6n-s t h a t  these 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 

5 B l f 4 7 .  

p e t i t i o n  and s u 2 p o r t  the s a f e t y  of the uses proposkd. 6 

. -  
PreSentEtlOn 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  f o r  Edge T r e a t i n g  Faper and Paperboard 

C o n t a i n e r s  f o r  Bakery l ? roducts ,  Candy and Bacon" was 

' riiade by t h e  l e t t e r  of :R. €3. Rea to W i l l ' i a m  F. Ran d o 1 ph 

d a t e d  September 2 4 ,  1 9 6 4 .  Discussions 05 this r e p o r t  

' l e d  t o  zgreement by FDA that the  u s e  of "Zonyl" RP i n  

edge t r e a t i n g  p e p e r  end peperboerd containers f o r  

~ * a c k a g i n g  cake mixes, bacon,  and s i m i l a r  foods will .. 
p r e s e n t  no food a d d i t i . v e  problem. Ghen used a s  descr ibed .  

( R e f .  l e t t e r  W. F. RaridolI;;7 t o  R .  H. Rec, 2 - 1 0 - 6 5 ) .  

e d g e  t r e a t m e n t  u s e s  a r e  now covered by  a c u r r e n t  r e p l a t i o n  

The 



and it i s  n o t  p l anned  t o  r e p e a t  this reqLest a s  suggested 

i n  FDA Opinion L e t t e r ,  A p r i l  9 ,  1 9 7 0 ,  B o l i c y  Statement .  

Food AGdit ive P e t i t i o n  Sc .  591747  initiated by the 

l e t t e r  of D. I .  C a s h e l l  t-G ??illian F. RZnaOlFh, dated  

A p r i l  9 ,  1 9 6 5 ,  l e d  t o  zn zrendment of R e g u l a t i o n  1 2 1 . 2 5 2 5  

( 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  i n  the l i s t  of sub- . 

.stances: 

"Diethanolamine s a l t s  of mcno and b i s  (lE, - IH, - 2g, 22 

- p e r f l u o r o a l k y l )  phosphatles where t h e  a l k y l  g o u p  is  even- 

numbered i n  t h e  r a n g e  C8-C18 k n d ' t h e  salts 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  de termined  on a s o l i d s  basis" 

subject t o  t h e  l i m i t a t i o n s  "For  u s e  only as  ar. o i l  and 

w a t e r  r epe l l en t  a t  a . l e v e l  no t  t o  exceed 0 . 1 7  pound. ' ( 0 . 0 9  . -  

pound of f l u o r i n e )  per 1 , 0 0 0  s q u a r e  f e e t  of t r e a t e d  ptiper 

or pzperboard ,  as de te rmined  by m a l y s i s  f o r  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  pape r  o r  p p e r b o a r d  w i t h o u 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  paper 

or pape rboa rd ,  when such paper  o r  paperboard is used i n  

contact with n o n a l c o h o l i c  foods under t h e  c o n d i t i c n r  of use 

des-cr ibed  i n  pzragraph ( c )  of t h i s  s e c r i o n ,  t e b l e  2 ,  con- 

d i t i o n s  of u s e  (E) , (F)  and (G) ' '. siihile it is not spe l l ed  

o u t  I n  t h e  p u b l i s h e d  r e g u l a t i o n  c o n c e r n i n g  " Z o n y l "  R?, it 

is unders tood  t h t t  t h e  g u i d e l i n e  i n  s e r t i n g  t 3 e  mzximum 

- 10 - 
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concentration l i m i t  on t h e  ptper or pzperboard was a maximum 

e x t r a c t a b i l i t y  o f  "Zony l "  RD s o l i d s  of 0 . 2  ppm. at 10 ml. 

p e r  s qua r e  i n c h  i n  t es t s  w i t h  food s i r n u l a t i n s  s o l v e n t s .  

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

The p r o d u c t  s p e c i f i c a t i o n 4  f o r  "Zonyl" Rp i s  2s follows: 

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

t o  medium amber l i q u i d ,  which may c o n t a i n  

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 t s  spec i f ic  g r a v i t y ,  25/2SoC., shell be 

1.172 3 0.012. . 

( 3 )  

(4) 

I t s  pH, measured a t  25OC., shall be 7 . 5  - + 1.~0. 

Its 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 weiqht. Determine by  Orchem 

Method g o - g - ~ i - ~ ,  (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 0.300/0 maximum of "Zonyl" RP 

( a s  r e c e i v e d )  on a wzterleaf unbleached krzft 

peper by  an irrunersion squeeze t echn ique  s h a l l  

r e p e l  drops  o f  pean*.it oil f o r  2t l e a s t  

30 m i n u t e s .  

-' 11 - 



f i n i s h e s  on pzper and paperboard for t h e  packaging of f a t t y  

and aqueous foods  i s  now r e g u l a t e d  s u b j e c t  t o  Condi t ions  ( E ) ,  

( F ) ,  2nd ( G )  o f  T a b l e  2 of R e g u l a t i o n  1 2 1 . 2 5 2 6 .  

The u t i l i t y  of the perfluorozlkyl phosphate  die'h L anolamine 

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

demonst ra ted  commerc ia l ly  by  the  large s c a l e  use  i n  c a r t o n s  

f o r  packaging v a r i o u s  foods such 2 s  c h o c o l a t e  candy, p e c a n s ,  

peanu t s ,  margarine,  bacon,  p e t  foods znd bakery p r o d u c t s  such 

as Danish p a s t r y  and d0ughnut.s. 

C u r r e n t  p r a c t i c e s  i n  food p a c k a g i n g  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  packages w i t h  h o t  foods ir ,  meny i n s t a n c e s  

(Condi t ions  C and D )  . 'For e x m p l e ,  some types of p e t  food mzy 

be packaged ho t  a s  w e l l  as  a t  room t empera tu re .  The food will 

be molded as i t  g o e s  through a conveyer - type  overi. 3 e f o r e  

l e a v i n g .  t h e  o v e n ,  

a t emperz tu re  between 120° a n d  160°F. 

it is spra:yed with s n i m a l  f a t  which c2n 3 e  a t  

The .food itself mzy be 

. even h o t r e r .  I t  is dropped i n t o  B collecting hopper and  f e d .  i n t o  .. 
t h e  packaging macl-,?lne. Older p l a n t s  msy u t i l i z e  a s t o r a g e  bin, i n  

which c z s e  the food coo l s .  Newer p l a n t s  a r e  more stream-lined, 

h z v e  f e t e r  l o a d i n g  machines,  efid t3e product i s  packa5ed h o t .  

d 

- 12 - 



Other foods t h a t  may be pac:kaged h o t  i n c l u d e  cakes, cookies, 

crackers ,  doughnuts, p o t a t o  chips  and snack foods. 

cpses, t h e  e l e v a t e d  t empera tu re  z.t  t h e  t i m e  of packaging w i l l  

drop rapdily and r e a c h  anb ien - t  t e m p e r z t u r e s ,  u s n z l l y  i n  a 

short t i m e  and c e r t a i n l y  w i t h i n  a very f e w  hours .  

I n  a l l  

There i s  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  followed b y  e a t i n g  

a t  some o t h e r  locztion. Examples a r e  f r i e d  chicken and f r ench  

f r ied p o t a t o e s  packaged d i r e c t l y  from the f r y e r .  

a r e  p i z z a ,  hamburgers  and f r ied  seafctod. 

the food i n  the Tackage w i l l  drop t o  warm, c.a. llO°F., with-  

i n  an h o u r  and i t  i s  usua l ly  consm.ed w i t h i n  t h i s  time. 

Other exzmples 

The t empera ture  of 

. Use of "Zonyl" R P  t r e a t e d  Fape r .  and paperbozrd u r d e r  Con- 

d i t i o n s  (C)  and (D)  of .Table 2 of R e g u l a t i o n  1 2 1 . 2 5 2 6  i s  not 

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  i n t ended  t o  extend 

the present  coverage--Condit ions of U s e  ( E ) ,  (Fj  , and (G)-- 

t o  i n c l u d e  C o n d i t i o n s  of U s e  (C) 2nd (D). 

- 1 3  - 



C .  Intended T e c h n i c e l  Effect 

The purpose  o f  t h e  p e r f l u o r o a l k y l  phosphate f i n i s h  on 

the pape rboa rd  carton i s  t o  e l i m i n a t e  wic‘king of o i l  or  

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

advantages o f  good package zppezrance,  no l o s s  of o i l  o r  

f a t  from the food,  and no  danger of transfer of c i l  o r  f a t  

from t h e  g r e a s y  surface of a package t o  appa re l  of peo2 le  

or to u p h o l s t e r y  of automobiles d u r i n 5  handling and trans- 

p o r t  . 

S e v e r a l  systems can be used f o r  a p p l i c a t i o n  of “Zonyl”.  

RP t o  paper  o r  paperboard t o  z c h i e v e  oil and grease repeilency. 

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

or . sp ray ing ,  by i n t e r n a l  a p p l i c a t i o n  b e f c r e  f o r n i n g  t h e  

s h e e t  o r  by a p p l i c a t i o n  i n  c o n j u n c t i o n  w i t h  some o t h e r  coa t ing  

system. 

Sur face  t r e a t m e n t s  can be m d e  on o r  o f f  t h e  pa-pr machine. 

Convenient l c c a t i o n s  on t h e  mEchine sre i n  the p r e s s  section 

( a s  a t  a f e l t l e s s  smoothing s r e s s ) ,  

p r e s s ,  c o a t e r  or c a l e n d e r .  One-sided o r  two-sided t r e a t m e n t s  

ca’n be made ,  b u t  one-sided. i s  o f t e n  s u f f i z i e n t ,  t h i s  b e i n g  

de te rmine?  by t h e  en2 c s e  o f  t j e  cr?er or p ? e r b o z , r d .  

ZL the s i z e  tub, s i z e  

z 

In 



o f f  machine 

- 

c a t i o n s  a r e  

I 

i 

t r e a t m e n t s ,  es i n  

usually made b y  a 

a converting o p e r a t i o n ,  a p p l i -  

r o l l e r  c o a t e r  oper z t i o n  . 
The m o u n t  of "Zonyl" RP z p p l i e d  b y  t h e s e  s u r f a c e  t e c h -  

niques i n  g e n e r a l  v a r i e s  from 0.04 to 0 . 1 4  pounds on a s o l i d s  

b a s i s  f o r  1 , 0 0 0  squa re  f e e t  of paperbozrd end depends on 

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

g r e z s e  p e n e t r a t i o n  needed f o r  t h e  end u s e .  For example, from 

0.1 to 0.14 pounds of s o l i d s  1 , 0 0 0  squa re  f e e t  of paper-  

board  i s  needed  to hold ou t  t h e  oils and g r e a s e s  from hot 

foods such  a s  f r i e d  ch icken ,  frenc'i.1 f r i e d  p o t a t o e s ,  h m b u r g e r s ,  

and p i z z a .  

used  i n  t h e  packag ing  of margarine, bacon and bake ry  products  

such as  douqhnuts and "brown 2nd serve"  rolls. Lower cancer?- 

S i m i l a r  c o n c e n t r a t i o n s  E r e  needed on paperboard . 

t r a t i o n s  i n  t h e  range  '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  p rovide  s a t i s f a c t o r y  ho ld  o u t  of g r e a s e  and 

o i l  i n  t h e  packag ing  of c o o k i e s ,  pet foods, choco la t e  candy, 

p e a n u t s  and  pecans .  

hot ss well a s  a t  room t e m p e r z t e r e .  

The cook ies  2x2 p e t  foods may be packaged 

Internal z p p i i c a t i o n  o f  "Zonyl" F P  r e q u i r e s  t h e  use 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 che " Z o n y l "  R? t o  the 

i n d i v i d u z l  f i b e r s  briar t o  she?: fc--- - . l b G t i O n .  The cetionic 

fixing a g e n t  and  t h e  "Zor.yl" W Ere ~ i x e d  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  

p u l p .  

0 .15  - 0.35% o r  an upper  l L m i t  of &out 0 . 1 4  pounds per 1,090 

square 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 .  

The amount of "Zony:l" RP s o l i d s  w i l l  v a r y  from zbout 

. A s  a result of Food A d d i t i v e  P e t i t i o n  5'31747, a regula- 

t i o n  was issued e s t z b l i s h i , n g  an upper l i m i t  05 0.17  pounds 

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

and paperboerd. 

t h a t  an upper l i m i t  of 0.114 pounds p e r  1 , 0 0 0  square f e e t  

of t r e a t e d  paper o r  pape rboa rd  i s  all t k a t  is n e c e s s e r y ,  

not only f o r  Use C o n d i t i o n s  ( C )  and (D)  b u t  (E)  , (E') , and 

( G )  2s well .  

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

1 , 0 0 0  s q u a r e  f e e t  of t r e a t e d  pape r  o r  paperboard  and 

requests coverage for C o n d i t i o n s  (C) , (D) , (E)  , ( F ) ,  and 

(G)  a t  this lower  r a t e .  

However, u s e  e x p e r i e n c e  h a s  demonstrated 

A s  a r e s u l t ,  the  amendme;lt 2s  proposed on 

- 1 6  - 
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D .  Q u a n t i t y  of t h e  I n d i r e c t  A d d i t i v e  i n  Focd 

1. E x t r a c t i o n  D a t a  

Possible u s e s  f o r  "2ony: l"  RP treE.ted paper  and paper- 

b o a r d  were reviewed i n  1 i c ; : h t  of  T a b l e s  1 and 2 of  ' ind i rec t  

Food A d d i t i v e  Regi l la t ion 121-2526. it was concluded t h a t  

all types of r a w  and p rocessed  f o o d s ,  w i t h  t h e  except ion  

of a l c o h o l i c  beve rages  and d r y  s o l i d s  as c h a r z c t e r i z e d  

VI, and VI11 Of Tab le  could be expec ted  to come in 

c o n t a c t  w i t h  " Z o n y l "  RP t r e a t e d  b o a r d .  

The f o l l o w i n g  c o n d i t i o n s  of use are c u r r e n t l y  covered 

under  Regula t ion  1 2 1 . 2 5 2 6 :  
L 

E - R o o m  t e m p e r a t u r e  filled and s t o r e d  (no thermal 

t r e a t m e n t  in t.h e c o n t a i n e r  ) 

F - R e f r i g e r a t e d  storage ( n o  ther inal  t r e a t m e n t  

i n  t h e  c o n t a i n e r )  

G 

This new 

Fr 0 z e n s t or a g E: 

Conta ine r )  

pz t i t ion  has  

(no the rma l  

p a r t i c u l a r  

t r e a t m e n t  

i r . t e r e s t  i n  the 

i n  t h e  

eddF+ior .z l  c o n 6 i t l m s  of x s e :  

C - Xot f i l l e d  o r  pastexrizez zbove 150°F. 

fo l lowing  

D - Hot filled o r  pzsteurized b e l o w  150°F. 

To cover t h e  v z r i o u s  types o f  food expec ted  t o  be 

_ -  encountered  cr,der c o n d i t i o n s  cf use  - C and - D ,  e x t r a c t i o n  

- .,17 - 



t e s t s  were r u n  with wa te r  and hep tane  a t  t i m e s  and tem- 

p e r a t u r e s  d e t a i l e d  below. 

c o n d i t i o n  of u s e  E,  r o m  t empera tu re  f i l l e d  and  s t o r e d ,  

t o  p r c v i d e  a b a s e  for com,parism 2 s  the s e v e r i t y  of t h e  

extraction t es t s  i s  i n c r e z s e d  t o  meet r e q u i r e n e n t s  of  the 

hot filling c o n d i t i o n s  of use - C and - D. 

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

d i t i o n  of u s e  - B t o  provide d a t a  for expDsures o f  increased  

s e v e r i t y  compared w i t h  t h c s e  r e q u i r e d  

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 "Zony l "  RP s o l i d s  ranging  

Tes t s  were inc luded  u n d e r  

E x t r e c t i o n  t e s t s  

f o r  cond i t ions  of 

The t e s t s  were made w i t h  pagerboard t r e a t e d  

f r o n  0 .11  t o  0 . 1 7  

U s e  Cond i t ion  

B 

C 

. :. 

lbs. for 1 , 0 0 0  s p a r e  f e e t .  

- - 7  Chtr a c t  Lon C o n d i t i o n s  

Time - EX t r i2 c t en t 

Water 30 min. 

Water 50 n i n .  

a firs. 

2 'nrs. 

24 h r s .  

D Extended Water 

D Water 

E Water 

.. 

212°F. 

T i l l  b o i l i n g  - 
C O G 1  to 1OO'F. 

150 OF. 

150OF. 

120 "F. 



. I  .- 

Use Condi t ion  Ext.r  a c t a n t  - T i m e  - 
B ( C  Extended)  He2tane 30 min. 

C Heptane 1 5  min. 

D Extended Heptane 1 hr .  

D Heptane 30 min. 

Heptane 30 min. E 

12O0F. 

12O'F. 

100 OF. 

100 "E?. 

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  asseirbly 

d e v i s e d  f o r  ASTM T e n t a t i v e  hqethod 7-34-63" f o r  Exposiag 

Flex ib le  B a r r i e r  Materials t o  Liqui6.s f o r  E x t r a c t i o n  

(desc r ibed  i n  C .  M. Rosser's a r t i c l e  i n  Moaern Packaging, 

December, 1 9 6 3 ,  pp. 131-1.36). 

The e x t r a c t i o n s  were carried o u t  on sections of  paper- 

board t aken  from strips t r e a t e d  wi th  "Zonyl" RP by a 

s u r f a c e  application i n  t h e  l z b o r a t o r y .  

u sed  wes a s o l i d  bleached, 

bas is  weight of 150 lbs. 

of  0 . 1 7  and 0 . 1 4  and 0 . 1 1  pounds of s o l i d s  f o r  1 , 0 0 0  

square 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 

I 'Luor ine  a n z l y s i s .  

m i c r o  padder u s i n g  the fo l lowing  f o r m u l a t i o n s :  

The paperboard 

s l a c k - s i z e d  board having a 

"Zo~yl" RP w a s  a p p l i e d  a t  l e v e l s  

The applicztions w e r e  made on i: 
, 



. .. 

i3  3 .0  - 3 . 7 5 %  "lZonyl" RP 

7 7 . 0  - 7 6 . 2 5 %  deionized  w a t e r  
. 20.0% i s c p r o p a n o l  

Wzx coz ted ,  ' unb leached  kraft pEper v z s  used a s  a backing. 

In t h e  application, the  lower r o l l  c f  t h e  s a d d e r  rotated 

i n  t h e  a p p l i c a t i o n  b a t h  and c a r r i e d  t h e  liquor t o  one 

side of t he  board a t  the  n i p .  T r e z t e Z  smpies  were &led 

a t  190OF. on a drum d r y e r  and calend.ered a t  375 lb. Fer 

l i n e a r  i n c h ,  t h r e e  t imes per sample, using a laboratory 

F o u r d r i n i e r  p p e r  machine.  

I n  t h e  e x t r a c t i o n  c e l l  ssserriblies, t w o  s h e e t s  of the 

. paperboard  were exposed t o  t h e  e x t r a c t i n g  liquid; t h e  

"Zonyl" RP t r e a t e d  s i d e  wzs i n  d i r e c t  c o n t e c t  w i th  t 'ne 

l i q u i d .  E x t r a c t i o v  were made of t r e a t e d  2nd of unt ree ted  

b o z r d .  Upon completion of t h e  extraction, the  lipid was 
. .  

poured  from the  c e l l  and analyzed f o r  total f l u o r i n e .  The 

fluorine a s s a y  f o r  e x t r z c t i o n s  frcirn "Zonyi"  3? t r e a t z d  

sheets, z d j u s t e d  by t h e  f l i l o r i n e  zssay  of e x t r a c t i o n s  

c Lr~in u n t r e a t e d  c > e e t s ,  p i n  p o i n t s  the  amount of  "Zcny l "  ~ ; p  

extracted. The a n a l y s e s  w e r e  c a r r i e d  out, s f t e r  removal 

of solvent by e v a p r a t i o n ,  b y  ccrJxS l ion  of t h e  residGe 
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fo l lowed 

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  O f  t h e  f l u o r i d e  i n  t h e  t o r c h  

Method 9-8-1A i s  zn u p d z t e d  v e r s i o n  w i t h  m i n o r  

1967 2nd 

P e t i t i o n  

, .  hnarch 23, 1967,  a?? r e l E L l n g  to Food 

No. 5 3 1 5 4 7 .  Copies of Orcheir "ithod 

Addit ive 

9-8-1A 

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

i n  Food A 6 d i t i v e  P e t i t i o n  No. 5B1747. 

The F l u o r i d e  I o n  A c t i - v i t y  Method wes used  i n s t e a d  of 

the s p e c t r o p h o t o m e t r i c  procedure  (Orchem Method 6-11-34) 

enployed i n  Food A d d i t i v e  P e t i t i o n  N o .  5B1747. 

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

more conven ien t  and e q u e l l y  a s  a c c u r a t e  2s t h e  spec t ro -  

pho tomet r i c  method f o r  d e t e r m h i n g  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 p rocedure  (Orchem 

N e t h o d  9-8-1) and t h e  spec tzophotorne t r ic  method (Orchem 

Methcd 6-11-34) were  provided  t o  t h e  Food and Drug 

The F luor ide  

' A & i n i s t r a t i o n  by the l e t t e r  of J. E. James t o  Wil lard 

G .  Orr, d a t e d  FebrGzry 16 ,  1967,  and r e l a t i n g  t o  Food 

A d d i t i v e  P e t i t i o n  N o .  5E1747. In fo rma t ion  and datz  f o r  

v e r i f i c z t i o n  of t h e  va: l idiyy of Crchem Method 9-8-1 2nd 

Qrchem Method 6-11-34 wzs su9p l i ed  t o  FDA by t h e  l e t t e r s  

o f  John €3. James t o  W i l l c r ?  G .  Orr d a t e d  February 2 7 ,  

- 21 - 



(Wickbold Torch procedure)  , 6-11-34 ( s p c c t r o p h o t o n e t r i c  

p r o c e z u r e )  and 2-10-6 (?'l<ioriSe Ion A c t i v i t y  Nethod) 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  a r e  s e t  forth in a t t ached  Exhibits 

A and B.  

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

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

w o u l d  be found a t  a r a t i o  of ' e x t r z c t a n t  t o  treated su r face  

of 10 mil l i te rs  per square i n c p .  Calcclations were  made 

\ a s  follows: 

p p  F l u o r i n e  1 

e s t r a c t a n t  per 1 
square i n c h  1 

e x t r a c t e d  a t  1 0  m l . )  - - 
p p  F i n  e x t r a c t  3 p , s .  e x t r a c t a n t  { charqed 1 (cm~ ;'?:'blznk 

--ea exposed (squzre inches! x 10 

ppm " Z o n y l "  RP solids ) 
e x t r a c t e d  a t  1 0  mi. 
per squa re  inch 

p p m  F e x t r a c t e s  a t  1 0  ml. 
- - per square inch 

0.534* 

* " Z o n y l "  RP solids c o n t a i n  53.4% f1uorir.e 

The ' r e p o r t i n g  of e x t r a c t i o n  o f  "Zony l "  RP s o l i d s  adj72:sted 

t o  pprn i n  1 0  m i l l i t e r s  of  s o l v e n t  per s p a r e  inch  b ~ a s  t h e  

procedure  u s e d  d u r i n g  c o n s i d e r a t i o n  of 3 ~ 0 2  A 6 6 i t i v e  

' P e t i t i o n  1;o. 5B1747. 

\ For t h e  pilrpose of interpreting t h e  d z t 2  in Exhibits .& 
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of "Zonyl" 

1 0  m l .  pe r  

c o r r e c t i o n  

--==-= 
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: A ;  i n  

s q u a r e  i n c h  f o r  wa te r  2nd f o r  h e p t e n e  a f t e r  

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 .  

------,/, ------ I' 

This .. 
was t h e  g u i d e l i n e  used i n  e s t a b l i s h i n g  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 i o n  Eo. 5B1747. 

A comparison of d a t a  Iobtzined f o r  Condi t ion  of U s e  D - 
( h o t  f i l i e d  

t e m p e r a t u r e  

(1) 

. .  

below 15OOF.) w i t h  Cond i t ion  of Use-E (room 

f i l l e d  and s t c r e d )  showed t'nat: 

E x t r a c t a b i l i t y  by heptene  wzs e s s e n t i a l l y  

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

E x t r a c t a b i l - i t y  by h e p t a n e  under Condi t ion  

- D was e s s e n t i a l l y  unchanged b y  a t w o  f o l d  - 

e x t e n s i o n  o f  t h e  e x t r a c t i o n  t i m e .  

E x t r a c t i o n  by wa te r  a t  Cond i t ion  D w a s  

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

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

- 

- 

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

doub l ing  t h e  t i x e  f o r  Cond i t ion  D .  - 
p-1.1 of t h e  above conc lus ions  a p 2 i y  t o  paFerboard t r e a t e d  

w i t h  0 . 1 7  l b s .  p e r  1 , 0 0 0  s q u z r e  f e e t  of " Z o n y l "  R? s o l i d s .  



A compar ison  of  d a t a  o S t z i n e d  under  CGndition of Use 

- C (hot f i l l e d  above 150°F.) v i t h  Cond i t ion  of U s e  - E (room 

t e m p e r z t u r e  f i l l e d  and s t o r e d )  showed t h a t :  

(1)  E x t r z c t a b i l i t y  b y  h e p t a n e  w a s  equj.valcnt 

a t  a "Zonyl" RP solids conter i t  of 0 .14 lbs .  

_. 

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

0 .17  lbs. per 1 , O C O  s q u a r e  f e e t  f o r  Condi 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  n o t .  

i n c r e a s e  a t  the  0 . 1 4  13s. per 1 , 0 0 0  squa re  

f ee t  l e v e l  on d o u b l i n g  t h e  t i m e  of exposure 

f o r  Condi t ion  - C. An i!icreaEe i n  s o l i d s  

c o n t e n t  on the pzpe rboa rd  t o  0 .17  15s. per 

1 , 0 0 0  square f e e t  l ed  t o  a s i g n i f i c a n t  i n -  

c r e a s e  i n  the m o u n t  of "Zcnyl" RP remcved. 

E x t r a c t a b i l i t y  by w a t e r  under C o n d i t i o n  C 

i s  less than under C o n d i t i o n s  E o r  2. T h e  

e x p o s u r e  under  Ccneition - C i s  d i s t i n c t l y  

d i f f e r e n t  i n  p r o c e d u r e  s i n c e  t h e  c e l l  is 

filled wi th  b o i l i n g  w a t e r  and l e f t  t o  cool  

t o  100°F. r a t h e r  than  h o l d i n g  for s e v e r a l  

f iours  a t  15cI'F. o r  24  >ours a t  120OF. 



2 .  Abras ion  Data  

D z t a  'were n o t  ob ta ined  s i n c e  there is' no need f o r  

t r e a t i n g  paperboard  used i n  pzckaging d r y  soliss GCX=S=- 

c o n t a i n i n g  no free f a t  o r  oil. 

3 .  End Test and U s a q e  S p e c i f i c a t i o n s  

I t  is r e q u e s t e d  t h a t  regulation 1 2 1 . 2 5 2 6  be sinended 

t o  d e l e t e  the p r e s e n t  l i s t i n g  of c i i e t h a n o l m i n e  salts 

of mono and b i s  (LE, lfl, 23 ,  - 2 2  p e r f l u o r o a l k y l )  phos- 

phates, e t c .  and t o  s h s t i t u - t e  the followin5: 

L i s t  of 'Stlbstances 

Die thano lzmine  s a l t s  o:f mono and Sis (12, 13, 2 1 ,  2 2  

p e r f l u o r o a l k y l )  p'nosphates wlnere the a l k y l  group i s  

even n u d e r e 6  i n  the r a n g e  Cg-c l8  2nd the s a l t s  h a v e  

2 f l u o r i n e  c o n t e n t '  of 5 2 . 4  t o  54.4% as  determined on 

a s o l i d s  bas i s .  

L in i t z t i ons  

. pcr u s e  only as 'an oil. and v;ater  repe l l en t  a t  a l e v e l  

n o t  to exceeZ 0.14 pound ( 0 . 0 3 5  p ~ ~ n d  of f l u o r i n e )  p e r  

c o r r e c t i o n  f o r  any f luo i r ine  which might be present in  t he  

E n t r e a t e d  pape r  o r  pape:cbcard, when s u c h  p a e r  o r  pzper- 

3 o a r d  is uses  i n  c o n t a c t  ,wit;? n o n a l c o h o l i c  foods under 

the conditions of ~ s e  dliscri 'Sed Fa paragrz?h ( C )  of 

S e c t i o n  1 2 1 . 2 5 2 6 ,  Tzble 2 ,  Con3 i t ion  O f  Use (C)  , (2) , 

(E)  , (?) , 2nd (6)  . 



E .  Nethodolosv 

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

i n  t h e  pape rboa rd  i s  6 c t e r n i n e 6  b y  f l u o r i n e  a a l y s i s .  

Combustion of t h e  paperSoard b y  t h e  i.?ickbold Torch proceeure 

(Orchem Nle’ihod 9-8-13,) i s  fo l lowed  by  C c 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  t o r c h  e f f l u e n t  by  a spec t ropho to -  

m e t r i c  proccdur’e (Orchem Method 6-11-34) o r  by t h e  F l u o r i d e  

Ion A c t i v i t y  Method (Orchem Nethod 2 -10-6 ) .  Nethod 9-8-1A 

i s  sn updates v e r s i o n  w i t h  minor  rev j . s ions  of Method 

9-8-1 used i n  FGod AdZitive P e t i t i o n  No. 5B1747. Copies  

of Nethods 9-8-1 and 6-11-:34 were prolyidec? t o  the Food 

and D r u g  A d m i n i s t r a t i o n  by  t h e  l e t t e r  of J. 9. James t o  

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

Food A d 2 i t l v e  P e t i t i o n  No. 5B1747. Informat 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  v a l i d i t y  of t h e s e  two methods wzs 

s u p p l i e d  t o  Food 2nd Drug A s m i n i s t r z t i c n  by t h e  l e t t e r s  cf 

J. H.  J m e s  t o  l q i l l a r d  G .  O r r  d a t e d  F e b r u a r y  27, 1967 and 

Narch 2 3 ,  1 9 6 7  and r e l z t i n g  t o  Foo5 Addi t ive  F e t i t i o n  No. 

53i747.  

, Copies zre  a t t a c h e d  of the fc11owing.methods: 
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Orcherr, Method No. T i t l e  

9-8-1A L 

6-11-34 * 

I 2-10-6 

Ni c r  oc ombu s t i  on of O r g  a n i  c 
M s t e r i a l s  - Wickhold Torch Nethod 

F l u o r i d e -  SpectroFhotometr ic 
Dete rmine t ion  i n  Aqueous Solutions 

Fluor i de -De te rmina t im  Sy F l u o r i d e  
Ion A c t i v i t y  E l e c t r o d e  Itlethod 

I n  a d 3 i t i o n ,  c o p i e s  a r e  i n c l u z e d  of the fo l lowing  methods 

r e f e r r e 5  t o  i n  e a r l i e r  s e c t i o n s :  

Orchem M e t h G d  No. T i t l e  

2-10- 1 0  i 

2-74-1 

90-9-4-LA J 

F l u o r i d e  Determinat ion by Standerd 
Add it ion 

F l u o r i d e  Determins t ion  by Thorium 
N i t r a t e  T i t r a t i o n  

"zepel" Polymers 2nd Extender  
Pol lmers-Determina t ion  of Act ive 
I n 9 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 r o c e d u r e  used t o  S e t e r r l i n e  a c t i v e  
i n g r e d i e n t  i n  "Zonyl" RP) . . 

c 
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