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erntachlicrecphenol/Santobrite Dioxin Studies (continued frcen W.G.XK. TSD

eport io. 4242-2, 8-15-70, S.E. Vogel)

OBJECTIVE .

. leasure Gioxin concentrations and formation rates =
precuct, and end-use rentachlorophenol/santobrite s

. Evaluzte eflfectiveness of various' routes ©of pentachlorophenol
é¢ioxin removel and suppression.

antotrite and pentachlorophenol {(penta) each slowly incrsese in
loxin content when hneld at elevated temceratures. Scluticns of
enta (cyclosol-53), as well as agqueous santobrite solution alsc

. R . A &,
nerease slowly in dioxin ccntent when held a:t =2levated tempera
n each case, the formatiorn rate incresases with temperazsure. Typical

emperatures nowever, in end-use processes are culte moderztes (20-220°F),

ocrmaticn rates at these temperatures are very mezger. Por this reascn,
loxin build-up in treating plant oils cr their sludges is negligibvle,

inished psnta and santcbritée contain at least three different dioxins -

ex2. hepta, and-octa chlorcditenzodioxin. Octachloroditenzodiozin
OCDD) 1s the mz2jor dioxin present, Other lower chlérinzted dioxinrs
ave not been detected in finished penta cr santobrite. Traze 2mounts
%1 ppm) of 2,3,7,8-tetrachloroditenzodicxin (7CHD) however, have besn
etected at the"dichlor" stage of penta chlorinztion. Ultimazely
urther chlorination transforms TCDD to the higher ghlerimzted

loxins (hexa-octa). TCDD if present in penta is <0.5 ron which 13 the
atection limit of our test.

s menticned in our grovicus sepot, the greatsst amcunts of dioxins
n penta are forrmed Curing the Minal staszes of chicrirztien. This
ormaticn can e suppressad consiZfarably Ty using miléer chlorination
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sonditions. Keeping the batch heat history as low as possible, -
:specially in the later stages of chlorination is most essentizal, .
sow heat history, coupled with increased hydrogen ion concentration
iuring.chlorination, suggests further benefit in dioxin suppressicn.
Increased hydrogen ion concentration is effected by additicn of "smzll
amounts of H‘SO or by c¢hlorination under mild pressure (increases

4C1 concentrztion in the mass).

_ab tests have confirmed chlorine is the initiator in dioxin formation.
#hen-free chlorine in molten penta 1s eliminated, diloxin formation ‘
is stopped. Introduction of small amounts of chlorine sczvengers to
molten penta just after chlorlnation, effectively prevents further
dioxin formaticn. Phenol and para chlorophenol are exazmples of such
scavengers. Para chlorophenol is currently being used in the plant

in conJunction witn MOI/MOT acdditives. Subsequently, 211 ncrmal

penta production at this time is dloxin stabilized during the molten

hold period.

Dioxinsifab well as cther impurities in penta, can be removad by

various purificztron tecnnlques. ¥ractional distillation, solvans
SXCrEction_from bUﬁium‘penC&Chlorc chenate solution or recrystallization
are each effective curifica ion schemes. TFractionatlion however zprears

to te the most econcmical means of rurification,

Future Plans and Recommendztions

1. Continue to periodically monitor dioxin levels in iionsanto and
competitive penta,

2. Determine if dioxin formation during
suppressed by:

- - . - - - - - - PRI
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a. Chlorinating under pressure.
b. Chlorinating in presence of mineral acicds.
- ¢. Chlorinating in zresence of sclvent at recuced

temperatures
d. Chlorinating ir presence of chlorine radical scavengers.
~

e. Cnlorinating in presence of increased chloride icn

concentration.
3. ,Cont;nue to pvov;do,analv;ipal support for penta purification

researcn.
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