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... Discussion:

" collection points in the.proposed system..  These samples weer'e'__':-' .
representative of materiall to be obtained from the fine powrder - ..
_sump, the wax trap, the boyttom of the wax separator and -thee™ =~ . ‘-
."sump from the Dispersion Alrea: The make-up of these samplees == -

- Was as. followss . . .. - oot Sy L,
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DISPOSAL OF SOLID "ITEFLON".WASTES CONTAINING C-8 APF(C .

Introduction . J I

Some of the solilds wastes from the Fine Powder amd”

- Dispersion Area of the "Teeflon" plant contain small amount:s
of toxic perfluorocarboxyllic dispersing agents. A cheap amd .~ = -
* acceptable method of dispwmsing of these solids i1s in a‘land - . ' -

£i1l, provided that the twxic agents are reduced to an acceept=
able level. Since the disspersing agents are volatile at. :

moderate temperatures, we set out to determine the conditicons’ S

necessary to bake the resilns to a non-toxic state. S

P

1. The dispersing agent level 6f the solids waste - .
stream is reduced to a quite acceptable level. = .

(below 2 ppm) by baking at 175°C for 5 hours. ~ “ii ¢ l::

2. Without a pre'treaatinent, a small amount of the. ,
perfluorocarboxyllic acid dispersing agent would’
_ be leached into tthe ground water.

‘A system for colllecting the solid wastes from thee
Dispersion and Fine Powderr Area was proposed by Anderson amd
Chren. This involved the use of sumps and settling basins to
concentrate the solids. SSolids in the form of coagulum froom

R

wax fllters and wax paraitor settlings were also to he colllected
in this system. A fldw sheet of the proposed system 1s atttached. .,
The total amount of solids: 1s estimated at.ca. 768 pounds pper day .’

at current operatfng condiltions. v

Samples ‘of s0lidl wastes were obtained from the
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. ® Flne Powder SSump - This material looks like

*. contaminated,, wet, fine powder. The material .
- contained 36..2% water and 130 ppm perfluoro- et L
carbon disper"sing agent calculated as C-8 ”AII’FG._ e e

7,'-'?‘-"0 Wax Trap - ap)pears like wax. .Lost 8% by weight . L
".  on heating to 175°C. Contains ca. 30 ppm C-8.. R

) @ Bottom of Wax:'Separat_:or - appears like wet fime: "'
SR pogder and comntains about 65% water and 240 ppm C e
) - C- . ’ . . . - ’ . 5 e ’

e Dispersion Arrea-Sump - This sample was actuallly” -

. obtalned fromi the bettom of the stabilization e

- - - tanks and was: a mixture of-a 60% dispersion S A
. - liquid and a isolid containing about 30% water., . o

‘ ' The material (contained ca. 300 ppm water. In veo et

most of the work done with this mixture, both - -« .7 . L°
the liquid andd solid phase were analysed. ) R T
1. Leaching | o ‘ ,
As a rirst step,, it was determined that the dispiersing T ;f’.
. agent could be leached frcom these solids. This was done by adding . . =~ °
" 100 grams of the sample fmrom the different sources to 100 mml of - o
water in a Waring Blendor.. After blending for 5 minutes, ithe I 3
- water was filtered and a.nal¥sed for dispersing agent by thee SEPTIR
titration method (see belcow). The data shown in Table I sthow . - .'..F
that the C-8 dispersing aggent ‘could indeed be extracted by water.: ' .. ..
This is the conclusion remched by Crandell in 1964 (see atitach~ -~
i ment)o ) . A . . T e e
| | Table I ”
. The Extracticon of C-8 Dispersing Agent _ T
- from "Tefflon" Samples in -Water . = . L
e - ppy a8 Extracted Coma
, Sample Source .. - " L -I8E ':EJ'tA traction ina.ﬁtramtIon.,_ui Lo T
. Fine Powder S\’unp - L .},__,-. 3/_9"'\ 19 R
" Wax Separator- R ?7‘/'~:103' ;. A ’1.5:':'. e

N . . N . . .. i

2. Baking | . e o
. ' The samples were!. baked at.175°C for 3, 5 and 20 Mours.’
Analysis of these samples :showed almost complete removal off the— - S
dispersing agent at .5 or 2(0' hours; after 3 hours treatment only— . "' -
.- the sample. from the fine piowder. sump contained any residuall ¢-8— .-

l,l : ‘. o ; ’
. PR ‘ i’
! oy : R
i3 Vi SN,
L . ~ ' L
h

I

M EID193616

000075 CF020542




» - o
A x L .. .. August Bl, 1966 .
- et j‘l_,; K :
ANALYSIS OF PERIFLUOROCARBON DISPERSING AGENT S T
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APFC. The temperature of 175°0 was chosen as one easily rreached . ' - . .
“ .- by most ovens and because 1t is below the flash point of tihe wax g ’
27 .+ used (205°C).

P 3, Analxsis

Two methods of ganalysis were used for the determiination
of perfluorocarbon disperssing agents in the waste streams. The :
. procedurres are included heere for completeness. One made uise of P
-  the property that perfluomocarbon dispersing agents can be: distilled .
. with water from a stronglw acidified slurry. This distilliate can
" . then be titrated to dsbtemn ne the gmount of acid (as perflworo-. ., .~
‘ogtanolc acid (C7F35C%0H.— MW 1831). In these studies the following
procedure was fo lowed° ' . .
" 1. A 100 gram samplee (+200 ml of distilled water)
-~ was cut in a Wardng Blendor. The slurry was - e L e e g
added to a 500-mll flask and 25 ml of concentrated
phosphoric acid sadded. - . ;- ST

2.. The flask was fittted with a distilling head and IR AR &
+ . .condenser. The sslurry was heated to bolling and - o T LA
- the condensate collected in an Erlynmeyer flask I
containing 50-ml of distilled water that had been.. -
- carefully neutrallized to a pink end-point with
phenolphthalein i#indicator. Distillate samples
were collected emch 5 minutes and titrated w:t.th
" 1/100 N sodium hydroxide.

" 3+ When the titrations 1ndioated that no additional tae:ld : _’~. S s
.. was being distillled (ca. 3 titrations or 15 minutees) - R

. the titre was addled and the amount of dispersing -
agent calculated according to the following.

ppm C—8 = ml x 143 1. B o

This method checkked very well with known spilced f.:_t"f‘.f'-"::'..". R
* amounts of C-8 im the slurry. - : .

* The other methodl is based on the formation of a ccomplex ... " ™ s
between methylene blue and! the dispersing agent. While metthylene ORI
blue 18 not extracted fromm acid solution into chloroform, ithe C o8
complex is partitioned intto the chloroform layer. The 1nteena:|.ty .
of the coloration in the cchloroform layer is related to thee Y A
concentration of dispersimg agent in the aqueous phase.- Nconionie . .. :
dispersing agents, such am. "Triton" X-100, do not interferee.- | :
- : 'I‘:e method 1s sensitive to: 0.05 ppm dispersing agent in thee aqueous
. p a.se. . S,

1
»

:[n this method, ‘the follcming procedure was used.. R ,‘
1. 'The sample was pn'epared (as tn the method abovo) T
be outting a 100 gram sample :lu a Haring Blendor, A :
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with water, acldfifying with H POy and distilling.. ...
For this test, 5(0-ml of distillate was collected., et

was used.

5.

‘R. F. ANDERSON W, . =5 = ' - August 331, 1966 .. - |

A measured porticon of the distillate was added to :':~

- a 100 ml volumetiric flask and diluted with water., .
The measured smowunt depended on the- amount of C-8) ..

in the distillatee. For instance, .in the baked

‘'samples, a-25 ml. portion, diluted to 100 ml, was
used; for the as.--received sample from the stabilil-’

zation tank, a 0..2 ml sample, diluted ‘to 100-m1

The 100-ml from'ﬂ:he' diiution of step 2 was added

‘to a 250-ml sepairating funnel &@nd 1.0 ml of 1-9
“HC1 solution,, 1.(0 ml of methylene blue’ solution S
(0.500 gms/liter’), and 10.0 ml of chloroform were: st

L4

added. The mixtwre was shaken vigorously for 2
minutes, allowed. to settle’ and the chloroform layrer

: .withdrawn ..

The chloroform ltayer was analysed in a spectro-
photometer in a Il-cm glass cell by scanning:-from
700 my to 600 i using chloroform in the refe;'enc'e
cell. The peak :absorbance for the sa.mple at

-~ 650 my was measwred.

For these studiets, it had been. shown that 0.0057
units on the specctrophotometer = 1x10-5 grams of -
C-8. From the amount. of absorbance and the facton'

from step 2, the amount of c 8 1n the sample was

‘calculated. S bl N

The t¥o methods checked _mnm 1os for the wax A
separator smle. : . '.,_“. E: .T.?.:uﬂw:‘,_f .
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