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Mr. Marvin Kirkwood
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Research Center

P. 0. Box 5000
Front Road

Kingston, Ontario
Canada K7L 5AS5

Dear Marv:

Enclosed is a copy of our petition for F.D.A. approval of "Zonyl" RP
(and "Zonyl" NF). BAlso enclosed is a copy of the Federal Registrar wherein
"zZonvl" RP is described. The specific F.D.A. clearances are further detailed
in the enclosed product bulletins.

As we discussed, we would appreciate your assistance in getting
*Zonyl" RP approved for use on paper and paperboard in Canada. 3-M's
competitive products are FC-807 and FC-808.

If I can provide additional informetion, please call.

Since

0. 5 .

ouis B. Fournier

///:f%fj?’ (609) 540-2796
LBF:fgb /
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"ZONYL" RP PAPER FLUCRIDIZER
DIRECT ADDITIVE I'OR FOOD IN CONTIACT WITH PAPER

AND PNRPERBORRD
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dentitv and Compositicn

l-a. Comwmon Name

"Zonyl" RP does not hz* e a common nzame.

1-%. Chemical Hame

Trhe chemical name of the procduct is meno and bis (1R,

1H, 2H. 2H perflucroalkyl phosphates, c¢iethanolamucnium

l-c. Trace Name

- JN= e

The trade name is "Zonyl" RP, a paper flucridizer maskeed

Ty the Du Pont Cowoanv under the registered trademark “Fon

[
"Zonyl" RP is a mixture, the active portion of which
ccrprises the diethanolamine salte of an egu ' molar niixture
. cf mono and bis (perflucrozikvl) pnosphates. The empirical
formula for the mono perilucroalxyl rnosphate is Cl%yl?‘;g
NZOBP' The empirica. fornula for the bis perflucrczlikvi
‘phozphate is CpsF34H,oNOgD.
#-b. Structural Formules
The structural formula for the mueno (periluoroalkwl)

hosphate 1is,

Y]



o)
I |
R (CH,CH,OP-ONH, (CE,CH,0H),

i
ONH, (CE,CH,0H) 5

and for the bis (perfluoroazlkyl) phosphate is,

o)

i

| RgCH,CH,0
P-ONH, (CH,CH,OH)
2 2-0zYY 9

N
RfCHpCH50 7

Where Rf = CgFyzy CgFi17. CaoFo21- Cy-Fyg C14Fyg and

CieF33

Chemically these compounds are named mono (¥, 1H, 2E,

2H perfluoroalkyl) phosphate, diethanolammenium salt '
and bis (1H, 1H, 2H, 2H perfluoroalkyl) phosphate,

diethanolammonium salt.

2-c. Moleculaf Weight

The averace molecular weight of the mono perfliucro-
2lkyl phosphate is about 754 and of the bis perfluoro-
2lkyl phosphate is about 1085.

The mixture of salts is diluted to a 33% solution

-

(weight percent) with 10% "Freon" 113 (Ccle-Cchlz),

4



The solvents do not contribute tc the utility of the
product; they are used soleiy to permit the marketing of
"Zonyl" RP as a reasonably concentrated solution. During
the application of "Zonyl" RP to'papef, the solvents are

removed by drying.

Composition of Food Contact Surface

a. Basic Materizal

The food éontacf éurfacevis paper or pa?erboard
containing up to 0.14 lbsu,of-mixea mono and bis perfluoro-
alkyl phosphaté diethanolammonium salts per 1,000 square
feet of exposed surface.

b. " Adjuvants : : : -

The paper or paperbcard may contain in addition

water repellent;, cationic resin retention aids, pigments,
- clays and binding zgents. All adjuvants are used in
accorcdance with good'conmercial practice and are selecied
"from those generally recognized as safe, the subject of

a prior sancticn or approval or the subject of a regulaticn
-in Subpart F of Part 121-Focod Additives,

c. Impurities

There zre nc impurities sucn as heavy metals, moncmers,
catalyst residues, etc. introduced by applicatiocn of the

"Zonyl" RP to paperbcard.

« ()



Manufacturing Process

"Zonyl" RP 1s made by reacting 3 moles of 1H

, 1H, 2H,

2H perfluoroalkyl alcohol with 1 mole of phosphoric

anhydride. The mixture of

zcid phcsphates produced is

neutralized with diethanolamine.

The reacticon to mazke the acid phosphates is:

3R£CH,CH,0H + P,0c —F RCH

R CHCHR0 H

0
ll

cg.o - p/
=ptH,
™ on

CH

Np - oH

R£CH,CH,07

The neutralization of the acid phosphates with di-

ethanolamine is as-follows:

s
1 OH + 2NH(CH2CH20H >
RgCH,CH,O - P
OH
o)
2 141 1
oo g ONH,, (CH,CE,CH)
—, N~ -~ -
& I < P N \
ONH2(-“2CH OH)
0
RCH,CH, o\\ H o 4w (CHcH O
E + NH(CH,CH, “)2 —>

RfCH2CH20//

- 4 -



0
ReCH,CH,0 ||

. P - ONH, (CH,CH,0H),

7
RfCHZCHzo

The basic intermediate in the process is the 1H, 1H,
2H, 2§ perfluoroalkyl alcohol. This intermedizte is
. controlled for composition by vapor phase chromatdgraphy
and molecular weight range by hydroxyl number. The per-
fluoroalkyl alcohol contains a minimum of 95% of the
alcohol, a maximum of 2.5% perflucroalkyl iodide and of
2.5% perfluoréalkanes (CnF2n+2)' The hydroxyl number is
117 i 3 corresponding to an average molecular &eight of

, N/
st cole

478 and an average composition of C Fl7(CH2)2OH. {

- 8
The control of molecular weicht in the phosphation
step is by reaction to a specified acid number range,
109 + 3. The fluorine content of the reaction mass is
determined by combustion of a sample by the Wickbold Torch
prdcedure (Orchem Method 9-8-1A) followed by determination
of the fluoride in the torch effluent by a method (Orchem
2iIO—10) based on the use of 2 fluoride ion electrode.
'In this analytical method, the potential of the unknown

solution 1s determined, an zddition of a known concentra-

tion of fluoride ion made and the potentizl redetermined,

w



after which the fluoride ion concentration in the unknown
is calculated by means of the Nernst Eguation. This method
replaces the use of the thorium nitrate titration procedure

The fluerine content of
within the

(Orchem Method 2-74-1) used in connection with Food zdditive
5B1747. the un-

Petition No.
neutralized perfluoroalkyl phosphate must be
b Copies of the

limits 62.2 - 64.6% for acceptable materizl.

Methods $-8-1A {Wickbold Torch procedure), 2-10-10

ion electrode) and 2-74-1 (thorium nitrate tftitration

procedure) are attached to Section E - Methcdology.
The neutralization step is carefully controlled by

adding 1.03 moles of diethanolamine per mole eguivalent

of the erfluorocalkyl hosphate.
the neutralized solids is

in

The fluorine content
calculated from the fluorine content cf the perflucroalkyl

a

phosphate and the weight of diethanolamine used in the
The calculated fluorine content

neutralization step.
is .checked against the actuzl fluorine analysis of

leboratory neutralized plant production cample of the
Eccepteble "Zonyl"™ RP has a
+ 1.0% based on the neutrazlized

’

perfluoroalkxyl phosphate.
of 53.4 =+

fluorine content

solids.



The neutralized reaction mass is dissolved in a mixture
of 1,1,2 trichloro-1,2,2 trifluoroethane, isopropanocl and
water while adjusting the perfluoroalkyl phosvhate di-
ethénolamine salt content to 2 minimum of 33%. The active
ingredient content is determined by evaporation of solvent
from a weighed sample followed by drying in a vacuum oven
at 120°C. for 2 hours at 20 mm. pressure as described
in Orchem Method 90-%-4-1A. A copy is attached to Seqtion
E - Methodology.

The effectivenéss of the "Zonyl" éP as an o0il repellent
is checked by application of 0.30% product on the weight .
of paper and observing for holdout of peénut 0il under
standard conditions. A solution of 0.228 gms. of "Zonyl"
RP per 100 ml. of water is prepered. A welighed strip
of unbleached kraft paper is immersed in the test solution
for 15 seconds at room temperature. The strip is squeezed
to remove excess solution and obtain a wet pickup of
solution of 130 - 135%. The treated strip is dried on a
drum dryer st 180°F., then conditioned 4 hours at 65%
relative humidity and 70°F. Three drops of a dyed peanut
0il are placed on the paper sirip and the time reguired
for the o0il to penetrate noticeebly is determined. Sat-
isfactory production will preovide an oil holdout greater

than 30 minutes utnder these ccncitions.



5.

Physical, Chemical and Biolocical Properties

Physical Properties

Appearance
Odor
Active Ingredient
Density at 77°F.
Viscosity at 77°F.
Flash Point

(Tag open cup)
PE
-Solubility

In water

Clear, light browvm liguid
Rlconolic (isopropancl)
33%

8.75.1b./cal.

10 cps.

106¢F. (41°C.)

7.5 + 1.0

All proportions

In polar solvents Slight
In non-polar solvents Negligible
Chemical Properties
1. "Zonyl" RP is stable over a wide range oI pH,

including strong mineral acids and alkalies.

2. "Zonyl" RP reacts with salts cf alkaline eazrths

and heavy metals to give relatively water-

insoluble salts of the fluoroalkyl rhosphate

by double displacement.

-3. oOxidative decomposition of "Zonyl"™ RP reguires

burning in an atmosrhere cf oxygen; the compo-

sition isstable to lzsc vigorcus coxidizing
systems.
4. "Zonyl" RP is essentielly neutrzl and is not

corrosive.



Biological Properties

The use of "Zonyl" RP as an 0il and grease fepellent
on peper and paperboard has been the'subject of dis-
cussions with and a petition to the Food and Drug
Administration. All available toxicity data were
presénted to the Food and Drug Administration during
éonsideration of Food Additive Petition No. 5B1747.

The Du Pont Company Haskell.Laboratory for Toxicology
and Industrial Medicine concdurs that these data are
pertinent and applicable for consideration of this new
petition and support the safety of the uses proposed.

Presentztion of a report on "Use ofv'Zonyl' RP Papér
Fluoridizer for Edge Treating Paper and Paperboard
Containers for Bakery Products, Candy and Bacon" was
' maée by the letter of R. E. Rea to William F. Randolph
dated September 24, 1964. Discussions of this report
'léd to agreement by FDA that the use of "Zonyl" RP in
edge treating paper and paperboard containers for
péckaging cake mixes, bacon, and similar foods will .
present no food additive problem when used as described.
(Ref. letter W. F. Randolph to R. H. Rez, 2-10-65). fThe

edge treatment uses are now covered by a current regulation



and it is not planned to repeat this'request as sugg;sted
in FDA Opinion Letter, Rpril ¢, 1970, Policy Statement.

Food Additive Petition Nc. 5B1747 initiated Ey the
letter of D. I. Cashell tc William F.‘Randolph, dated
April 9, 1965, led to an amendmeht of Regulation 121.2526
(2) (5) by alphabetically inserting in the list of sﬁb-
stances: |

"Diethanolamine salts of mcno and bis (1H, 1H, 2H, 2B
perflucroalkyl) phosphates vhere the alkyl group is even-
numbered in the range Cs=Cig énd'the‘salts have a fluorine
content of 52.4 to 54.4% as determined on a solids basis"”
subject to the limitations "For use only as an oil and
water repellent at a level not to exceed 0.17 pound (0.09
pound of fluorine) per 1,000 sguare feset of treated paper
or paperboard, as éetermined by analysis for total fluorine
in the treated paper or paperboard without correction for
any fluorine which might be present in the untreated paper
or éaperboard, when such paper or paperboard is used in
contact with nonalcoholic Zfoods under the conditions of use
described in paragraph (c) of this section, table 2, con-
ditions of use (E), (F) and (G)". wWhile it is not spelled
out in the published regulation concerning "Zonyl" RP, it

is understood that the guideline in setting the maximum

- 10 -



concentration limit on the paper or paperboard was a maximun
par Pap

extractability of "Zonyl" RP solids of 0.2 ppm. at 10 ml.

per sguare inch in tests with food siﬁulating solvents.

6. Specifications

The product specificationy for "Zonyl" RP is as follows:

(1)

(2)

(3)

(5)

The product shall be a clear, dark yellow
fo medium amber iiquid, which may co$tain
a noticeable content of fine solids.»

Its specific gravity, 25/25°C., shall be
1.172 + 0.012.

Its pH, measured at 25°C., shall be 7.5 + 1.0.

Its active ingredient content shall be
34.0 + 1.0% by weight. Determine by Orchem
Methbd'éo-9-4-lA. (Copy attached to Section E -
Methodology).

The deposiﬁion of 0.30% maximum of "Zonyl" RP
(as received) on a waterleaf unbleached krzft
paper by an immersion squeeze technigue shall
repel drops of peanut o0il for at least

30 minutes.



B. Usage

The use of "Zonyl" RP in oil, grease and water repellent
finishes on paper and paperboard for the packaging of fatty
and aquebus foods is now regulated supject to Conditions (E),
(F), and (G) of Table 2 of Regulation 121.2526.

The utility of the perfluorcalkyl phosphate diethanolamine
salt.as an oil and gréasé.repellent finish on paperboard is
demonstrated commercially by the large scale use in cartons
for packaging various foods such as chocolate candy, pecans,
peanuté, margarine, bacon, pet foods and békery progducts guch
aé Danish pastry and doughnuts.

Current practices in food packaging and distribution
réquire the filling of packages with hot foods in many instances
(Conditions C and D). ‘For example, some types of pet.food may
be packaged hot as well as at room temperature. The food will
be moided as 1t goes through a conveyer-type oven. Before
leaving- - the oven, it is sprayed with animal fat which can be at
a temperature between 120° and 160°F. The -food itself may be

even hotter. 7Tt is dropped into a collecting hopprer and fed into

Ed
-

the packaging machine.. Older plants mey utilize a storage bin, in
which case the food cools. Newer plants are more stream-lined,

have faster loading machines, and the product is packaged hot.



Other foods that may be packaged hot include cakes, cookies,
crackers, doughnuts, potato chips and snack foods. 1In all
cases, the elevated temperature at the time of packaging will
drop rapdily and reach ambient températures, usually in a
short time and certainly within a very few hours.

There is the rapidly growing distribution of hot food by
"carry out" from the place of preparation followed by eating
at some other location. Examples are fried chicken.and french
fried potatoes packaged directly from the fryer. Other examples
are pizza, hamburgers and fried séafood. The temperature of
the food in the package will drop to warm, c.a. 1l0°F., with-
in an hour and it is usually consumed within this time.

Use of "Zonyl" RP treated paper and paperboard under Con-
ditions (C) and (D) of;Table 2 of Regulation 121.2526 is not
.presently permitted and this petition is intended to extend
the présent coverage--Conditions of Use (E), (F), and kG)-—

to include Conditicns of Use (C) ané (D).



c.

Intended Techniczl Effect

-

The purpcse of the perflucoroalkyl phosphate finish on
the paperboard carton is to eliminate wicking of oil or
grease from the packaged focd into the cardbocard with
advantages of good package appearance, no loss of oil or
fat from the food, and no danger of transfer of cil or fat
from the greasy surface of a péckage to apparel of people
or to upholstery of automobiles during handling and trans-
port._ .

Several systems éan be used for appiication of "Zonyl™.

RP to paper or paperboard to achieve oil and grease repellency.
-ihese include surface application by dipping, roll transfer,

or spraying, by internal application before forming the

sheet or by application in conjunction with some other coating
syscem.

Surface treatments can be made on or off the paper machine.
Convenient locations on the machine are in the press section
(2s a2t a2 feltless smoothing press), at the size tub, size
press, coater or calender. One-sided or two-sided treatments
can be made, but one-sided is often sufficient, this being

determined by the end use cof the rzper or pzperboard. Ir



off machine treatments, as in a converting operation, appli-
cations are usually made by a foller coater operation.

The amount of "Zonyl" RP applied by these surface tech-
niques'in general varies from 0.04 to 0.14 pounds on a solids
basis for 1,000 sguare feet of paperboard ana depends on
exposure conditions and the dégree of resistance to oil or
grease.penetration needed for the end use. For example, from
0.1 to 0.14 pounds of solids per 1,000 sqguare feetvof paper-
board is needed to hold out the cils and greases from hot
foods such as fried chicken, french fried potatoes, hambufgers,
and piz;a. éimilar concentrations are needed on paperboard .
used in the packaging of margarine, bacon and bakery produfts
éuch as doughnuts and "brown ané serve” roils. Lower concen-
trations in the range’b.04 to 0.1 pound of solids per 1,000
square feet will provide satisfactory hold out of grease and
0il in the packaging of cookies, pet foods, chocolate candy,
_peanuts and pecans. The cookies end pet foods may be packaged
hot as well as at room temperzture.

Intérnal application of "zonyvl"” RP reguires the use of a
catiogic retention aid which fixes the "Zonyl™ RP to the
individual fibers prior to sheet fcrmation. The cationic

fixing agent and the "Zonyl" R?P are mixed with the paper pulp; -



the o0il and grease repellent paperboérd is formed from the
pulp. The amount of "Zonyl”.RP colids will vary from about
0.15 - 0.35% or an upper limit of about 0.14 pounds per 1,000 .
square feet of paperboard to be used under hot filling
conditions.

. As a result of Food Additive Petition 5B1747, a regula-
tion was issued establishing én upper limit of 0.17 pounds
"Zonyl" RP solids per 1,000 sguare feet of treated paper
and paperboard. However, use experience has demonstrated
that an upper limif of 0.14 pounds per 1,000 sguare feet .
of treated paper or paperboard is all that is necessary,
not only for Use Conditions (C) zand (D) but (E), (F), and
(G) 2s well. BRBs a result, the amendment as proposed on
Page 25 hereof reduées the upper limit to 0.14 pounds per
1,000 square feet of treated paper or paperboard and
reguests coverage for Conditions (C), (D), (E), (F), and

(G) at this lower rate.

- 16 -
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tests were run with water and heptane at times and tem-
peratures detailed below. %ests were included under
condition of use E, room temperature filled and stored,
to provide a base for comparison as the severity of the
extraction tests is increzsed to meet reguiremenits of the
hot filling conditions of use C and D. Extraction tests
were alsc run as prescribed for the more demanding con-
dition of use B to provide data for exposures of increased
severity compared with thcse reguired feor conditions of
usé,g and D. The tests were made with raperboard treated
to contain concentrations of "Zenyl" RP solids ranging
from 0.11 to 0.17 1lbs. for 1,000 sqguare feet.

Extraction Conditions

Use Condition " Extractant Time Temperature
B Water 30 min. 212°F.
c Water 50 min.  Fill boiling -

cocl to 100°F.

D Extended Water 4 hrs. 150°F.
D Water 2 hrs. 150°F.
= E Water 24 hrs. 120°P.



Use Condition Extractant Time Temperature

B (C Extended) Heptane 30 min.  120°F.
c Heptane 15 min. 120°F.
D Extended Heptane 1 hr. 100°F.
D , Heptane 30 min. 100°F.
E Hepﬁane 30 min. 70°F.

The extractions were run in the extraction cell assembly
devised for ASTM Tentative Method F-34-63T for Exposing
Flexible Barrier Materials'té Liéuids for Extraction
(Gescribed in C. M. Rosser's article in Modern Packaging,
December, 1963, pp. 131-136).

The extractions were carried out on sections of paper-
board taken from sFrips treated with "Zonyl" RP by a
surface application in the lezboratory. The paperboard
‘uéed was a solid bleaéhed, slack-sized board haviﬁg a
basis weight of 150 lbs. "Zonyl" RP was applied at levels
5f.O.l7 and 0.14 and 0.11 pounds of solids for 1,000
sguare feet. The application levels were checked by
flﬁorine analysis. The applications were made on a

,

micro padder using the following formulations:
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followed by determination of the fluoride in the torch
effluent by a Fluoride Ion activity Method (Orcﬁem Method
2-10-6). Method S9-8-1a is =zn uPdated.version with minor
revisions of Method 9-8-1 (Wickbold Torch procedure) used
in Food Additive Petition No. 5B1747.

The Fluoride Ion Activity Method was used instead of

the spectrophotometric procedﬁre (Orchem Method 6-11-34)

employed in Food Additive Petition No. 5B1747. The Fluoride

Ton Activity Method is baseéd on the latest technology, is
more convenient and equally as accurate zs the spéctfo-
photometric method for determining low concentrations of
fluorine. Copies of the Wickbold Torch procedure (Orchem
Method ©-8-1) and:the spectrophotometric method (Orchem
Methed 6-11-34) were provided to the Food and Drug
‘Aéministration by the ;etter of J. H. James to Willard
G. Orr, dated February 16, 1267, and relating to Food
Aéditive Petition No. 5B1747. 1Information and data for
verification of the validitv of Orchem Method 9-8~1 znd
Qéchem Method 6-11-34 was supplied to FDA by the letters
of John H. James to Willarc G. Orr dated February 27,
1967 and March 23, 1967, and relating to Food Additive

Petition No. B5B1747. Copies of Orchem Method 9-8-1a

- 21 -



(Wickbold Torch procedure), 6-11-34 (spectrophotometric
procedure) and 2-10-6 (Fluoride Ion Activity Method) are
attached to Section E - Methodology.

'The extraction tests are set forth in attached Exhibits
A and B. 1In these exhibits, results for fluvorine and
ﬂZonyl" RP solids were calculated to give the ppm.‘which
would be found at a ratio of extractant to treated. surface
of 10 milliters per sqguare inch. Calculations were made

as follows:

Ppm F in extract

ppm Fluorine ) {mms. extractant?x minus
extracted at 10 ml.) charced ,f _loepm F in blank
extractant per ) Area exposed (square inches) x 10

square inch ) : ' "
ppm "Zonyl" RP solids ) ppm F ex?racte# at 10 ml.

. _ per souare inch

extracted at 10 ml. )y = 0. 534%

per sguare inch ) )

*"Zonyl" RP solids contain 53.4% flucorine

The reporting of extraction of "Zonyl" RP solids adjusted
to ppm in 10 milliters of solvent per sqguare inch was the
prQEedure used during consiceration of rood Additive
‘Petition No. 531%47.

For the purpose cof interpreting the dataz in Exhibits A

and B, it is zssumed that the meximum permiscsible extraciion



" '?:;:\)\\
of "Zonyl" RP solids is a concentration of 0.2 ppm. in

—
e
T

10 ml. per square inch for water and for hepggﬁéf;fter
correction by a factor of 5 for the latter solvent. This
was the guideline used in establishiné a regulation under
tﬁe Food Additive Petition No. 5B1747.

A comparison of data obtained for Condition of Use D
(hot filled below 150°F.) with condition of Use-E (room
temperature filled and stored) showed that: | |

(1) Extractability by heptane was essentially
the same for both conditions (D) and (E).

(2) Extractability by heptane under Condition
D was essentially unchanged by a two fold |
extension of the extraction time.

(3) Extraction by water at Condition D was
slightly greater for Condition D but at
0.13 ppm was well within the guideline.

(4) Extraction by water reached 0.2 ppm on
doubling the time for Condition D.

Ail of the zbove conclusions apply to paperboard treated

"with 0.17 lbs. per 1,000 scuare feet of "Zonyl" RP solids.

1
N
L

|



A comparison of data obtzined under Condition of Use

C (hot filled zbove 150°F.) with Condition of Use E (rocm

temperature filled and stored) showed that:

(1)

(2)

Extractability by heptane was eqguivalent
at a "Zonyl" RP solids content of 0.14 1lbs.
per 1,000 sguare feet for Condition C to

0.17 1bs. per 1,000 square feet for Condition

E. The degree of extractability did not.

increase at the 0.14 1lbs. per 1,000 sguare
feet.level on coubling the time of exposﬁre
for Condition €. An increacse in solids
content on the paperboard to 0.17 1bs. per
1,000 square feet led to a significant in-
creasé in the zmount of "Zcnyl" RP remcved.
Extractability by water under Condition C
is less than under Conditions E or D. The
exposure under Condition C is distinctly
different in procedure since the cell is
filled with boiling water and left to cool
to 100°F. rather than holding for several

hours at 150°F. or 24 hours at 120°F.



Abrasion Data

Data were not obtained since there is no need for
treating paperboard used in packaging dry solids &ea=
containing no free fat or oil.

End Test and Usage Specifications

It-is réquested that regulation 121.2526 be amended
to delete the present listing of diethanolamine salts
of mono and bis (1H, 1H, 2H, 2H perfluoroalkyl) phos-
phates, etc., and to substitute the following:

List of ‘Substances

Diethanolamine szlts of mono and bis (1H, 1H, 2H, 2H

perfluoroalkyl) phosphates where the alk?l group is

even numbered in the range Cg-Cig 2and the salts have

a2 fluorine content of 52.4 to 54.4% as determined on
a solids basis.

Limitations

.FPcr use only as an oil and water repellent at a level

not to exceed 0.14 pound (0.075 pound of fluorine) per

)2

1,000 s

correction for any flucrine which might be present in the

. z
JdailCG L

Q
f

cet ¢f treatel parer or paperboard, without

untreated paper or peperbcard, when such paper or paper-
board is used in contact with nonalcoholic foods under
the conditions of use described in paragraph (C) of
Section 121.2526, Tzble 2, Condition of Use‘(c), (D),

(), (), =nd (¢).



E. Methodologov

The concentration of mixed perflucroalkyl phosphates
in the paperboard is determined by fluorine znalysis.
Combustion of'the paperboaré by the Wickbolé Torch procedure
(0rchem Method 9-8-12) is followed by Cetermination of
the fluoride in the torch effluent by a spectrophoto-
metric procedure (Orchem Meth03‘6—ll-34) or by the Fluoride
Ion Activity Method (Orchem Method 2-10-6). Method 9-8-12
is an‘updated version with mino¥ revisions of Methoa
9-8-1 used in Food Additive Petition No. 5B1747. Copies
of Methods 9-8-1 and 6-11-34 were provided to the Food
and Drug Administration by the letter of J. H. James to
Willard G. Orr, dated February 16, 1967, and relating to
Food Additive Petitién No. 5R1747. Information and data
for verification of the validity of these two metﬁods was
supﬁlied to Food and Drug Administration by the letters of
J. H. James to Willard G. Orr dated February 27{ 1967 and
March 23, 1967 and relasting to Food Additive Petition No.
5Bl7§7.

- Copies are attached of the following-methods:



Orchem Method No.

8-8-1A V

Title

Microcombustion of Organic
Materials - Wickbold Torch Method

Fluoride-Spectrophotometric
Determination in Aqueous Solutions

Fluoride-Determination by Fluoride
Ion Activity Electrode Method

In addition, copies are inclucded of the following methods

referred to in earlier sections:

Orchem Methocd No.

2-10-10 '
2-74-1

90-9-4-1a J ~

27

Title

Fluoride Determination by Standard
nddition ' '
Fluoride Determination by Thorium
Nitrate Titration

"Zepel” Polymers and Extender
Polymers-Determination of Active
Ingredient. {This is the identical
procedure used to determine active
ingredient in "Zonyl" RP)..-



T SHIPPING REQUEST (O

FOR CHEMICAL EMERGENCY SMALL CONTAINER BiLL OF LADING* O

SPILL, LEAK, FIRE, EXPOSURE OR
ACCIDENT -CALL CHEMTREC -
DAY OR NIGHT (800) 424-9300

{TOLL FREE) - DATE 8/16/84
TO: NAME DI PONT CANADA INC,
RESEARCH CENTER

ADDRESS P, 0. BOX 5000
: FRONT ROAD
KINGSTON, ONTARIO

CANADA, K7L 5A5

ATTENTION MR. MARVIN KIRKWOOD

REQUESTED BY L. B.FOURNIER

CW LOCATION AND BUILDING __TECH. LAB.

TELEPHONE NUMBER 3796 COST CODE
PROPER SHIPPING NAME NONE

1.0. NUMBER NONE . WEIGHT
HAZARD CLASSIFICATION NONE LTD. QTY ()
TYPE LABEL REQUIRED NONE

PRODUCT NAME ONE LETTER + LITERATURE PRODUCT CODE

PLEASE SHIP EIRBORNE OVERNIGHT DELIVERY TODAY SURE

o~

TYPE, SIZE, WEIGHT OF EACH INSIDE CONTAINER

TYPE OUTSIDE CONTAINER

PURCHASE ORDER NUMBER SIZE
CWMR NUMBER WEIGHT
DATE SHIPPED ' PACKED & SHIPPED BY

SHIPPED ViA __ AIRBORNE OVERNIGHT

i

ORDERED {SSUED 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.1. DU PONT DE NEMOURS & CO. (INC.) - S;HIPPE ‘ *AS A BILL OF LADING NOT VALID FOR
o SHIPMENTS MADE BY COMMON CARRIER
L. B. FOURNIER™ 17 OR FOR SHIPMENTS CARRIED ABOARD AN
PER . B. L } A AIRCRAFT.
. s kY d
TECH. LAB. X \/
LOCATION

MU-1376(REV 4/81)



