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On May 5, 1977 a Safety Audit was completed of the chloro-
phenol processes at the W. G. Krummrich plant. It had
been ten years since the last major process improvements
had been made to this arca. Further, the Italian dioxin
incident triggered a concern at many levels of Monsanto
nanagement since dioxins could be produced in thig area.

The Audit identified twelve arecas where corrective actiocen
was nesded. Six were directly related to the preduciticen
of Pentachlorophencl (Penta), the process where digoxMin

formation is a p“uOﬁtl 11 hazard. These were resolved by .

the decision of MICC's Detergents & Phosphate Division to
go out of this business. :

The remaining six findings in the Audit are related to
operations in the parachlorophenol (PCP) production area.
The largaest use for PCP is as the raw material in
Santophen-1 manuifacture, also at the Krummrich plant.
These findings are summarized below:

1. TwWa limits for exposure to chlorophenol vepors have
been excecded on occasion.

2. Leakage of water into the process greatly accelerates
corrosion.

fu

3. Badly corroded eguipment jeopardizes personnal safety.

4. Leaks and spills of chlorophenols cause excessive
sewer loadings. .

5. The cmergency notification preocedure after a spill
was 00 cumnpersone.

6. Work practices and the working environment pernit
excessive contact with cnloﬁopnenols.

Following the Audit, a number of changes to work practices
and revisions to plant procedusres were made by supecrvision
in the PCP producticon area. The plant initiated a number

of capital projgcts‘ imed at correcting those problems
reguiring imnediate attention., At tha same tine, a $40

capital projeci was initiated in CED under COA 3306 to
rehabilitate the entire PCP arca. The CED project is
targetaed for July, 1978 approval.
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The objectives of the rchabilitation project are to
produce PCP at minimwa cost, in a safe worker environ-
ment, and with adsquate control over spills. Bscause of
uncertainties related to marketing anrd our intont to
provide new technology, the rechebilitation is to extend
the useful life of tha PCP arca six vesars, through 1583.

With this as background, the project objective includes
four major thrust areas.

1. Extend the useful life cf the PCP area six years,
through 139832, Included is revlacement of corrcded
facilities and prevention of corrosion causeé by

water lealkage.

2. DMake the adjusiments necessitated by the shutdown of
the Fenta area.

3. Minimjze worker expcsur=. Concerns for mseting TWA
limits and improving the working environment are

included.
4. Reduce environiiental impact dus to spills.

DIESCUSSION

Svnepsis of the Process

Parachlororhenol (PC?) is pro uced by chlorinating phenol
and then refining the crude produci. Both steps ar

batch processes. Tha batch refining process p:ouuces a
numbel of cqu hesides PCP. One, the pDara-ricn cut,
chlorinates dire to 2,4 cdichlorophenol (2,4 ©CP). A
seccnd cut, oanocll rophenol (OCP) may be refined for
sale or used to produce 2,4 DRIP. Those cuts nct reguired
for the production of PCP or 2,4 DCP are used to make OCP
Crude, which is so0ld to manufacturers o make Penta or
incinerated.

Chemistry

Phenol and chlerine react as follows to form monochloro-

phoenols:
»
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Adéditional chlizrine will produce di-chloreophenols as

shown e 106"!71: CH O}i
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Lle 2,6 DIP .
g

% .
ectly to 2,4 DCP

Since PCP chizrinates iir 3 a high purity .
2,4 DCP can k= groduc:zi from the nono- chlorl ated crude .
after the bulz of the TP has heen removed Producticn

of 2,4 BCP from OCP, &Y, Glvez a lO”‘Ct which

contains only about 4 LCP. Reflnlnc 15 necessary

to separate ccot the o 2,6 DCP. -
Manufacturinc Zrocessss

The manufacturing pr tor parachlcrophenol and 2,4
dichlorophencl are i ed on Figurres 1 and 2. PCY

can be proatcei wilth out phenol recycele. The

former reducses CCP C guction; the later incrazases

PCP producticn rates ring to Figure L, 2,4 DC2 is
normally made IrZwm ® rich cut which already con-

tains sonu 0z Tiiis w2 aAdditiconal 2,4 DC?P can be

made freon elcmsrx the rude or from the phenocl/para-
rlch/Oﬁra cut illust Figure 2.

Other productz zre CCI Crude and reiined CCP In crdéer

to meet speciZicstion: Zor Tenta grccactlon, OQD Crude

must contain = minimys 01 70% eguivalent phenol., It may

be necessarxy T2 &iluts OC2? Crude with Phenol to meet

this specificzzicon. f=2fined CCP will be made from OCP

Crude as neccz=Z2 0 me:7 sales.

Waste Treatnment

Since phenols and chlifophenols incrcase COD in waste
Streams, and ziverse:, affect the taste of f£ish and drinking
water, the dezzariment /astes ara treated beofore being wploased
to the WGK plznt sewsl 3ystem. The waste troatment proceéss
is illustrates in Figc—-e 3. :

Fd
Chlorophenols are rem:ived from the by-preduct HCL gas
strecam hy comzzciing 112 Gis with suvlfuric acid. Caustic
scrubbing is -=2d to f:imove chloronhcnols frem the vent
fumes. Chlorzmzienolt -0 wiste water and 4n spent caustic

are removed I cthe'ac.ilicr. lere, spoent sulfuric ccid is
used to acidiIy the wiste strearz, and the chlerephenols
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arc extracted by absorxpticn into Santophen residue. The
oil layer from the acidifier must be neutralized before
it is incinerated, and the water layer is sewercd. Overall,
about 65% of the chlorophenols in the waste streams are
removed and incinerated.

i

Changes to the Manufacturing Area bv CEA 3305

Upgrading the PCP facilities will be accomplished by
replacing structural "steel, equipment, piping, and
electrical systems which have deteriorated. Corrosion
will be minimized by using electrical tapes rather than
steam to heat tanks and by segregating the different
process materials.

Adjustments due to the Pentz shutdown include relecation
of the 2,4 DCP chlorinator to the PCP area and the
installation of mixing ecuipment for OCP Crude storage
tanks., Improvements will be made to the still to

increase cazpacity. As a result, more PCP can be made with
phenol recycle, decreasing OCP Crude procduction and our
dependence on Penta manufacturers to consume this product.
Several improvements are heing made to the operator's
environmant. Overflcws and ruptures will be cocntained,

in new tanks. Organic residues will be handled in new
pivelines. Instruments will be provided to monitor tank
levels. A new drumming area, control rocm ané ezting rcoom
are being provided.

Spill controls will be precwvided through a system of curbs
or dikes for all organic tanks. A pad and a sump will be
built under the tank truck loading area. 211 materials
collected in these areas will pass through a monitoring
station before they are released into the sewers, and waste
water hich in chlorophenols will be diverted for treatment.

-

Changes to the Waste Treatment Area by CEMA 3206

Relatively few changes are being madc to the waste treatment
facilities. fThere will be fewer open vents. HCl will
continue to be drowned. Waste water in the sumps will be
collected and monitored in a central swep, a first step
towards {reatment of these strecams. There will bz improved
handling systems for the organic waste streans. i



I1I.

TECUHNICAL UNCERTAINTICS AND RIGHS

The following is intended as an outline ¢f the risks.
There will be a detailed assessment of them during

the review.

A.

Related to Oneration through 1983

The rehabilitation project will replace wost

of the PCP .facilities with the exception of the
majority of the tanks and pumps. Recently, some
tanks not included in the project have leaked,
ané been repaired. The risk that somo oI these
tanks may require replacement bafore '~o3 is a
known risk assumed by tihie Bucinéss Group.

“E

‘.

A greater concern is thht the WGX plent srogram

for reducing chlorophenol discharges to the river

may not satisiy state apd federal regquircments,

The State of Illinois swecifies that chlcrcnphenols
should not exceed 0.3 mg/liter in the discharge

to the river. Presently, the Villace o¢f Sauget,

which processes Moncanto's waste water, is operating
unéer a variance rermitting 192 mg/liter based on

a 30 day average. It is expocted that this

variance will be extended until the new secondary
treatment plant goes on streem ( 15932). Risks in
this areca arc as follows: -

1. That an extension may not be grantad.

2. That chlorophenols may prove difficult to itreat.

3. That federal action on the Priority Pollutants
list may reguire chlorophenol reduction before
the treatment plant is ready.

Related tn Adiustments from the Pern+ta Shutdown

wWith the shutdown of “hc Penta area, there is no
longer an easy, assured method to dispose of the

OCP Crude. Presencly, two Penta nmanufacturers

have expressed an interest in purchasing OCP Crude.
Tg guard against cutg XS in sales, the project

has prov1ced flexibility to minipize production of
OCP Crudn Should other meascres not prove adecquate,
the curplus CCP Cruds would bHe shimnmed o Rollins
Envircmaant) Services, Inc. at-ch.Orl*h and
incinerated.
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The risk is that the PCP producticn area may
to dispose of th2 OCP Crude predust. One cau
that the new preiject facilities do not achiev
reduction in OCP Crulse praduction. A sccond ca
be the inability of the incinerator contractor o dl
of the OCP Cruda.
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Related to Imdrovement o

A survey was taken to determine the eight hour averace
exposure level by operators to phenols and chlo*o“henols
in the PCP production arez. Phenol exposure was not shown

to be a prcbhlem. The average exposure te chioropghenols
was estimated at 3.2 ma/cu m {TWA), slichily above the limit
of 3.0 mg/cu m (T%A). The survey also pinpeintec¢ certain

operator activities as major contributors {o this level.
This DleocL will take positive action to reduce operator
exposure in eacn of the problem areas.

The risk is that the new facilities may not give acdeguate -
operator protection in the event of an unforsesn incident.
The situetion would be complicatsd should hezardous dioxins
be present. Fortunately, conditions necessary tc form these
hazardous dioxins are very unlikely to eccur éuring PCP

or 2,4 DCP production. In order to precduce thess dicxins,
2,4,5 trichlorcsmhenol must first be made. Considerable
production experience has demonstrated that the meta
chlorinated »henol is rarely ifoundéd in the product, making

it hichly unlikely that hazardous dioxins could bes made.
Related to Reduction of Snills

The project will provide cdikes, curbs, and pads tc contain
spills and prevent tham Irom reaching the plant sewer system.
All orgenic storage and handling operaticns will be protected
except for tank car loading and uvnloading.

The risk is that a tarpk car may be overfilled, creating

a large spill which woulc not Ze ¢ incd. Instrumentation
and plant operating procsdures wil sed to control this
problem. ‘
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