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INTRODUCTION

It rad been thought for a long time iiZat the, ch*or“””* problem was related
to 7P productiion. The Dow Cheziczl Cozrany executed exhaustive studies
which led to the easing of this protlzc in their production ‘faciiities,
when they had achieved o measure of success, they dis scminated their in-
forretion to others (Diamond smong tfe group), vho woere known to have
chlsreacne problems. Dow's contribotisas include:  Identification of the
commouncs causing chloracne, and znalyiical prsceuureo used to determine
thelr trace concentralions in prodics streams. ’

1

The chloracnsgens were identificd a3 follows: 2,3,7,8<Tetrachloro-dibenzo=
p~cfoxin (z2,3,7,8-ICDB~p-D), 2,3,7,5-I 0E-2-D, ,,,74Trichloro-9-methoxy-
DE=p~T, and 2,2*,h,k -, -Pentachlors-5--nmethoxy~diphenyloxide; where the
2,3,7,&-15059r was identified as tiz =25t active in producing chloracne.

Tne devails of the analytical procedizes used to quentitatively identi;y
thece impurities are deseribed in sesa:ate reports by Mr. W. A. Goodloe.
I% will suffice to mention here taz% the izpurities ere extrected froa 2CP
solutions by chloroform or benzene, =i ihe concentrations in the extract

B g}

deterzined by flame ionizavion cn_o:a'“"*aphy.

The goal of our investigation 15, of course, to elimingote or reduce irci-

dence of chloraene, and specifically, to reduce the concentrations of ike
chicracnegens to 1 ppm or less in our rroduct stream. This could be accom~ | )
plichcd in several ways, perhaps the zsst effective of which would be to ",
elicdpate their production or modify tielir siructure so as to render thexm

harrless. This would require alt«rz:ion of the TCP condensation reactiion.

Anotier method which utilized the tacriniczues of engineering rather than of
cheafcal kinetics is to remove the treces of chloracnegens from owr process

streams after they have been produced. These arc the technlques discussed

in the receinder of this report.

FILTRATION

Laboratory investigation had shown that when the sodium TCP solutlons were

diluted to 105 strength by welght, severzl of the impurities were precipi-

tated. Tbhe most predominant impuriiy is #,L,5-trichleoroanisole; so this is
steaz~ctripped and saved for recycle tefore uilut‘on. In the Laboratory,

the 2,3, 7,8-isomnr was quantitative j rexoved by dilution to 10% TCP, end -
filteriny in & tlichner filter with filisr-aid, so the following Plaat-scale

-tests vwere performed.
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5C00-gallon tank (1?2), several batches of 104 TCP solution {by
5 ycre made 'up end filtered eiike to one of the storage tan¥s or (o
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“lo type cartridge with Ey-flo filter eid, with poor results. Several
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&
P recovery crea of the Plant. 1¢trati0n was first attexplied Lthroush
By

i ions were made using a Furolator P=92 filter with cellulose irpregns-

r elements reted at 2, 5, erd 10-micron particle retentlon size. " In

all cases, the filter plugged too rapidly to be considered us: “ul es is for

ated
ticn =

mnooar

Flanz

operation, but veluable 1nformation was obtained. One test incorpos-
two filiters in series: a P=32 (double element) with d)-hlc*on resen-

elements, and a P-92 filter conteining & S-micron retention elenant. ‘ =

sntly the 25-micron elements pessed nearly all of the solids leeding

to more repid plugging of the S5-zleron element than was expected. The re-
su1lts of this sample annlysis froz the above tests were mixed; sowe yielding
uzeful dala, and others merely p*oddﬂing zeaningless numberg. Useless rume-
ters were generated by either poorly rixed batches of TCP solutlon, sazples
contacirated with either trichloroanisole or NaCl, or totally plugged fil-

ters

(as was the case with the 2-zicron attempt).

Tre information tbat vas meaningful follows: . ' o j;

t % ’

¢ ' Pilter p-Dioxin (vpz)  TCAnisole { 4 p-D 1Anisole!

;i;n TCP_ Medium Before ~ afier Tafore After Removed Remowed' Co:ﬁents'

r¥ay 10.54 Precoat 43 - 23 22350 2266 U6.5 f-8.1 i ‘

July 1.&_3 0 K L8 8 «332  .332 383.5 0 | ; B _M_ R
Aug. 10.2 5 p 26.5 T '.25 19 .97 24 Anisole & related

scozpounds were iso
' ‘lated for identifi-

‘cation. .
(20,1 10 p 33 5.6 ' 83 . S
1:0‘0’0 a20 . 020 ) O-With- ) N ’ )'-. i
6.1 ,10 p 30* 137 ; ' 56.5 in exp. T
‘ ' accuracy I -7
asp! 5m | o | o : ;
(20.1 25/5 51 Lo " 3. . . 93 :2nd p-D semple -
Yov.(10.1 25/5 poo 33 26 9,5% 16 ;.16 71 Omiiith= (2 hrs.) ylelded
(0.1 25/5 b 6.5% 6,55 L,0o= : - 23 in exp. higher concentra--:
S jccuracy ions. . . .
# Irdicaies less active isoners inm rroducing chloracne. Tt :"if
. All concentrations of izpurities are ased on 100% TCP. Lo e
It can be generally seen that a 5-zicron filter element removes 95% (aV°rag°) of -.?;{’4

the most ective chloracnepon (d,j,.,BolsomPr), and that a 10-micron element re~ . . ~ |,

.moves 833

factory.

of the same irorer. Removal of the less active impurities is unsatis- LT
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ions was plugging of

The mejor problem encouniered during the above Silirari
T 5 and S-zicron filters were

.
the Tilier. In all cazes, e d 3

used in series, the a an hour, rorely passing more
than 200 gallons of ra: o 350 geilons were filiered
trrouch the douwble filter epzaraTis. It is not kmown which of thLe rater=
ials Is responsible for the menid Plugging. Investipation of the Pilter
elements shows that the Slcw cistruction is due to & thin sliny film, Re=
covery, isolation, and identifizaiion of the 5lime coaponents obtained fHrom
one of the filier runs w2s aiiz=pizd, The chroratozran indicates that the
film is rich in aniscle-relziad ratter than p-diovin related impurities. A :
semple of the predomlnant Iizpuriiy has been sent to Research, and has been

idenvified as 2,4-dichlcrs=1,5~3imethoxy benzene.

Arother more puzzling filtreiics.problem is that the p~dioxin concentrations
increase in the filtrate with tf=2. It has been observed exdl reported that
seoples taken downstreem frem ilha filter after two hours of operation con~ - .
teined more p-dioxin than the sz-:les taken earlier im the run. Specific~
ally, when using the doutle Iilier, sexples taken downstream one-half hour :
after the start containec only 74 of the initial p~dioxin (2,3,7,8-isomer); .- 7
and efter two hours of cornstani filiration, coatained 30% of the initial :
p-dloxin. The reason for this piezomenon is uninowm; bowever, & pussible
explanation is that perhapns the celiulose~-paper elexent swells or distorts
after exposure to TCP, and 2llcws larger than specification particles to
passs The slement was not broxen,

Future filter test plans include use of two filters in series with 10 and s
5-micron elements, respectivelr, With the 10-micron filter having eppraxi-" T
mately three times the capaciiy of the S-mieron filter, tests of longer dur=- e
ation can be run, ylelding cztia reievant to the problem of loss of filter
efficlency with time. -

Leboratory experiments were perforced to provide information perticent to

the proposed TCP filtratlon pl=zt operation. The following pages coniain - .
graphs shoving: ({a) time necessa-y to precipitate impurities from TCP sole

ution after dilution to 1C%, axd (b) specific gravity vs. concentration of

TCP at different NaCl levels. The chart (a) shows that the proposed in- ‘

line mixer iomediately followei ty the filter is feasible. Chart (v) shows N
that measuring specific grevity is 8 likely means of controlling the dilu- " . e
tion to 10%. : o S
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10 % 102 PEw %
s Gt .
" 2,3,7.8-Tetrachloro-dibenzo-p-dioxin
inttlally 52 wpm ¢ 1C0% TCF J
2.3.%,9-Tetrachlorn-dibenzo-p-dioxir 3.,
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v MY
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l . N
] 2,4;5-Trichloroanisole anc —
related compounds .
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JIT. ADCZORPTION WITi! ACTIVATED CARBON

Five one-liter samples of TCP sali solution at concentrations of 10, 12.5,
15, lT 5, and 20 per cent TCP, ty weight), were esgitated for one=helf hour
with 1% by weight activated cardon (fiuchar C-190), then filtered throush
#1 filter papers in o buchner azd extracted with benzene. The resulis of
this initial test were fevorable:;

—

—

Initial concentrations: (100% Basis)
2,3,"(,8 isomer = 52 ppm
2,3,7,9~1somer - 50 ppa
2,3,74TC-8~ﬁe0 and 2, 2' 24, h -5PC-5-¥e0 isozers - 8 ppm
All of these impurities were qusniitatively removed at the above (5) cone~ |
centrations, by treatment with activated carbon. e

Trichloroanisole and its related cozpounds were affected as follows:

— et St o mria s T e s

After Treatment at 9 '1‘;‘? '

. : _  Inittally IR 12,54 15§ 17.55 203
[ 2,4,5-Trichloroanisole 0645 Less than 100 ppm o
ERE . Unknown #1 .035% Less than 100 ppm - 100 ppn 100 ppn
1 Unknovn {2 «1525 Less than 100 ppm 1000 ppm 1600 ppa

] It is seen from these initial experiments with activated ecarbon that this
4! should be pursued further, and in detail. Tests are now being perforced.dn
E I the Lab to both duplicate the above and to find how much of the varicus rater=
ials are adsorbed per unit of carbon. Laborutory tects using a bed rather ’
1! than a batch treatment will be cuplicated in the Plant using more concenirated .
1 material then had been used for filtrations, and lerger granules of certon
than had been used in the Lab., It 1s anticipated that this line of experi=
mentation will result in a better-paihbd of TCP purification than filtration
. alone,

' .
IV. FUTURE CONSIDZRATIONS

Disposal of the wastes obtalned from TCP purification is the major future . o
problem to be considered. If edsorption with aectivated carbon proves todbe: .~ - ¢
the best method, the weste disposal problem will be inteonsified due to larger /- ° -
volumes of contaninated material than would be obtained through £iltration.

This portion of the chloracne problem merits a great dsal of consideration.

The rate at which the proposed tests will be performed will be gomewhbai gccelw
erated in order to make specii‘ication dm:a avallable to meet the dcad.lines ~
for the Plent. '
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