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Dept. 236 - Process Description ' | :1}:__:; ;f;;:f:
CRUDE 2,4 DICHLOROPHENOL - h.:“; A
SECTION I, - SYNOPSIS OF THE PROCESS e

Crude 2,4 Dichlorophenol 1s produced by the batchwise chlorination .- ..
of phenol and high parachlorophenol content fractions (minimum. ratio
of phenol to ortho.of 4:1) from Dept. 237 using:snift gds chlorine .

at a Bressure of 2-4 psig. The chlorination 1s carried out between
70-90°C. to a specific-gravity of 1.400-1.404." The finished product
contains approximately 88% 2,4-Dichlorophenol; 7.5% 2,6-Dichloro-
phenol, 2.5% 2,4,6- Trichlorophenol and 2% Monochlorophenol .. The °
chlorinated product is transferred to a storage tank to await 1oad1ng
into tank cars., . C L ,“ﬁ_

-

The product is used exclusively for production of 2, 4-Dichiorophen-.
oxyacetic acid (2,4~D.) in Department 262. ;k:- G ﬁysﬂwf

By~ product HCl gas is scrubbed with phenol, cooled to condense out
chlorophencl vapor, 'and scrubbed with sulfuric acid, - TheHCL’ gas 1s
~then either transferred directly to Dept. 217 by pipeline or absorbed
in water and sewered, HCL gas 1s used in Dept._2;7 for the manufactur
of Chlorosulfonic Acid : {u R P

The basic reaction for thls process 1s as follows' QQT

OH _
. . .- - \ 8 OC
4 2 Clp(g) —-momep
Phenol Chlorine 2, 4 Dichlcrcphenol ?5}ﬁ§dnoéen '
- T :i.Chloride .-
(94.11) -~ (70.91) _ (163.01) :

The theoretical usage of phenol is calculated as follows'jf

Theo. Lbs. of Phenol Used - 4.11 100 = 57.73 lbs /bwt
Cwt. 2,4-DCP Produced- . = Té3Gr * 10

The standard yield on phenol has been established as 96.99% of -
.theory. The standard usage of phenol is calculated as follows:

Std. Lbs, of Phenol Used 51.%3 59.52 Lbs. /cwt.
T 70.9699 T S

Cwt. 2,4-DCP Produced

¥na1 102



Dept. 236 - Process Description . V;P:uh_ﬁ'flghz}ﬁ:;
SECTION I° - SYNOPSIS OF THE PROGESS - v ' . ix. ‘v,
wiEmps:  (conta.) B

‘The theoretical usage of chlorine is calculated as follows*fa Lff.f?

Theo. Lbs. of Chlorine Used  _ {2}570.91) : .
Cwt.. 2,4-DCPF Produced | = 163.01 ; 100 4 Z Lbs /b“

The standard yleld on chlorine has been established as 95 60% a“::
_of theory. . A

- f..'. L

The standard ‘usage of chlorine 1s calculated 8s. follows. i_r'

Std. Lbs. of Chlorine Used .01 1 -
Cwt, 2,1I-DC? Produced ‘ ‘JT_;"G 2——09- Lbs /CWt

K031103
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Dept. 236 - Process Description

CRUDE 2,4-DCP
SECTION III - PROCESS IN DETAIL

A. CHARGING CHLORINATOR AND SCRUEBBER - ﬁ%pfrs

The starting raw materials are U.S.P,Phenol . plus fractions from o
distilled. chlorophenols operation and "snift" gas chlorire.: Phenol
ig transferred at 65°C, from the Phenol Department by steel” pipe
1ine into a.16,000 gallon steel fractions DCP) storage tank.. :
Fractions are transferred from Dept, 237 receivers into the.’ ?f‘:-

. Fractions. (DCP) Storage Tank (Item 103) The ratio.of 'phenol - to
orthochlorophenol is maintained at a 4:1 minimum in this: tank. ,
This is necessary in order to insure production of" specification .
grade Crude DCP. Chlorine is delivered from. the Chlorine Dept. e
directly by steel pipe line,. - o A

The batches are charged by transferring the Phenol~Scrubber " '“_
charge to the chlorinator. The phenol-chlorophenol* fractions i
blend from the Fractions Storage Tank 1s then charged:to the ': .
Phenol Scrubber to a 40" outage. Additional fractions dre- 7:1“;,;
char ed to the chlorinator to increase the quantity of material o
to 46" outage (#5 chlorinator) or 44-53" outage (“1 2 3 or 4"c.hlor1nat0'
dependent on gravity of Phenol Scrubber batch)}. g %

' B CH[.ORINAT.I'ON

'The U.S.P.Phenol is chlorinated batchwise -atia rat of‘lSOO 2500
1bs. /hr. in a monel system which consists of a 1,300 gallon i, - .

chlorinator and an 1,150 gallon phenol scrubber._ The chlorinator {
is equipped with an internal cooling coil and a chlorin sparger.;a

.:‘f
In addition, #3 chlorinator is equipped with a steel shell and
tube.cooler. The contents of this chlorinator are continually.” .
circulated through this unit, where they are cooled with well “"f
) . water., . e e
The Phenol Scrubber 1s a Jacketed vessel equipped with a Turbo-
Mixer agitator. Thils speclal agltator 1s used to increase .the
contact of the chlorinator off-gas with the contents of the
Phenol Serubber. o - ‘3‘ ,’,n

While charging the batch, well water 1s applied to the ccils in
the chlorinator and scrubber. After the batch is charged, chlorin
flow is started. The chlorine rate is automatically controlled -
to glve a chlorination temperature of 80-90°C. The phenol scrubbe:
temperature is controlled at 35- -45°C, by manual control of cooling
water to the jacket. The chlorination is continued until the batch
end-point gravity of 1.402 at 45/15 50C.(for virgin phenol raw
’material; to 1.404 at 45/15 59¢. (for fractions and phenol as raw
materlial) 1s reached. The specific gravity of the reaction mass
is checked at two-hour intervals until the specific gravity
reaches about 1.35. After thils the gravity 1s checked more
frequently. o

" KO31105



Dept. 236 - Process Description ' _ 5

CRUDE 2, 4 DCP . s
SECTION III - PROCESS IN DETAIL

C.

' HCL_HANDLING S

Entramed chlorophenols in the cooled HCl ofi~ ga.s leavmg the scrubber

FINISHED BATCH 'I'RA NSFER

At the end of the chlorination, the chlorinator ba.tch is transferred t9
the 20, 000 gallon steel Crude DCP storage tank (Item 105), From.:,c‘_
here the material is loaded into tank cars for transfer to the 2, 4 D

Acid Dept, (Dept. 262).

. T-hroﬁghout the chlorination, the b'y product HC! from the 'chicri;né.ﬁoﬁr'x

process is scrubbed with phenol in.the phenol scrubber by means of a
draft tube and agitator, Here, unreacted chlorine from the. chlorinator .
is removed by reaction with the phenol. Temperatures of 35 -:45°C, are’
maintained during this exothermic reactmn by controllmg the well' water

flow to the jacket, -~ BRI i o

are recovered in a Brink Mist Eliminator and returned to the Penta~ « -+
chlorophenol process, The HCl off-gas is then cooled in the Monel off-:; .
gas condenser (Item 156) to a temperature of 20-= 30°C, ‘The'chloro= -« *

P phenols remaining in the HCl gas are removed by scrubbing with’ sulfuuc

acid in a Venturi contactor. The virgin sulfuric acid has a 98%-assay, - %
As the sulfuric acid is contacted with sulfuric acid, its assay and=.

- reactivity decrease and its corrosiveness increases.,? The sulfuric- acid
. is transferred to the spent acid storage tank when its assay is reéduced

- to 85% free H,SO,. From here the spent acid is.loaded into tank trucks-"
- for shipment to the toxic dump. One 8,000 gallon tank car.of 98% H,SO, -

" is used every 3-1/2 to 4-1/2 weeks when scrubbing HC1 . {from the" Penta- j,;"

. . ¢hlorophenol, Crude DCP, and Crude Parachlorophenol (Dept "237 ) BRES O

chlorinations. T e R

The cleaned HCl1 is p:Lped to Dept 217 for use in the prodﬁctmh “of chldro- .
sulfonic acid. Excess HCl is absorbed in water at a' drownmg jet'and .- ..
sewered. Pressure drop through this system results in the chlonna.tor "'_,
and phenol scrubber operating under 2 - 4 psig back pressure + The . 2.3

- ¢chlorinators are equipped with a 20 ps1g safety rupture chsc, The phenol

scrubbers are equipped with a 10 peig safety rupture d:.sc.

X
IRhey

KO31106



Dept. 236 .- Process Description

CRUDE 2, 4-DCP

SECTION IV

- COMMENTS ON PROCESS

A,

RAW MATERIAL YIELDS

1.

a)

b)

Phenol and Chlorine Yield

Chlorinator and Scrubber Entrainment

“The Department 237 chlorinator (#5) is eq\npped W1th an 1mproved A

3-ring sparger. When this reactor is used for Crude DCP manu-
facture, the chlorine flow to the top ring is shut off when batch: 5
gravity reaches 1.300, This-is necessary in order to reduce the )
carry-over of entrainment to and out of the phenol scribber and the -
resultant yield loss, At present the Dept, 236 Chlorinator- (#3)

which is used primarily for Crude DCP, is not equipped withk the im-
proved sparger, This makes it unnecessary.to use the’ procedure
used on #5 Chlorinator on the #3 unit. C L e . .

The following data shows the difference in .liéé’;es when tl-fe cﬁidi'i;le
ﬂow to the top ring is shut off at a batch spec1£1c grav:.ty o£ 1, 300

Total Loss of quva ent Phenol
from #5 Chlormator & Scrubber

T b

Shutt{ﬁg off chlorine flow to top
ring at 1. 300 batch-specific gravity. 73 lbs /batch
Maintaining chlorine flow to all : o
sparger rings for entire batch 7‘72 lbs /b'ttch
The table above is actual data based on matenal balanc“g losse's“ ove;- -
3-month periods, using operator stick measurementa. :

Vapor Losses from Chlorinator and Scrubber J

In order to minimize vapor logses from thé chlorinator and scrubbery
it is necessary to control their temperatures at 90°C. and 50°C.
respectively or less.”” If the temperatures increase above these
maxima, vapor losses rise significantly., Normal total material
balance losses of equivalent phenol from the chlorinator and scrubber
range from 0 - 100 lbs. /batch.

By-Product Hydrogen Chloride Gas Yield

K031107

The recovery of chlorophenol HCI gas is a function of the chlorosulfon
acid department's ability to match their demand with the chlorophenol
HCl gas generation rate. Major losses of this gas are incurred when
it is necessary to drown and sewer the gas.

Pluggage of one or both HCI transmission lines with chlorophenols cal
result in major losses of HC1 gas due to drowning and sewering. The
pressure drop for a flow of 450 CFM through one line should be in th:
A0 A8 L T /N mamera The nressure droos through the two trans- -



Dept. 236 - Proccss Description S S
CRUDE agufncp Co

SECTION IV - COMMENTS ON PROCESS (contd.)

2.

By-Product Hydrogen Chloride Gas Yield { I, )

Improper setting of the Dept. 236 contre. . dve o ‘the Hel

drowning jet can cause significant losse: .f HCl, .This -

- valve should be set to open when the HCl pressure-in-the*"

3,

'B. CAPACITY

" production.

-An-1ine chlorine analyzer.

transmission lines reaches 35 in Ho0. A lower setting will
result in incrcased HCl losces., A higher setting may result
in-flow of chlorophenol HCl to Dept. 218 with the resultant
chlorophenol. contamination of their food grade muriatic acid :

.. ‘,.
"f' .

Leakage of HCl gas through the Dept. 236 control valve to oo
the HCl drowning jet can also result in high losses.; This .
can be checked by shutting off water to the Jet whenithe ~~
valve position indicator shows the valve 1s closed.*"A blind -
flange on the catch tank (for the drowning Jet discharge)-
should be removed to determine whether HCl ‘18 leaking :

through. ' L e .F%.
Chlorine assay also alfects HCL recovery.. The 1ower the ff.
chlorine assay (due to greater concentration.of - alr). tne -
lower the HCl, recovery. This is because the HCl. transmission
lines are flow limiting at high HCl generation rates:. Chlorine
assay normally runs in the 80-90% range.---This:is based.on
measurements made in 1967 in Dept. 23 __with a- contlnuous .

Sulfuric Acid Yield

The primary factor affecting sulfuric acid usage is*operation
of the HCl off-gas condenser, With thé condenser out of -
operation the usage is about 8.0 1lbs./cwt. Molten-Penta
and Crude DCP, With the condenser in operation,. the- usage

is about 2.0 1lbs./cwt. Molten Penta and Trude DCP,. These
usages are based on a 20- -25°C, temperature of the gases )
leaving the condenser. e e hahen SRz

Capacity of the Crude DCP chlorinators is a function of
cooling capacity and chlorine flow rate, o

The capacity limiting variable for the #5 chlorinator under
normal conditions 183 chlorine flow. Under present condltions,
with a clean chlorinator cooler, the chlorination time should
be about 4 hours, . S

The' capacity limiting variable for the #3 chlorinator 1is

g1s0 chlorine flow. Under present conditions, the chlorinatic
time should be about 5.5 hrs. However batches have been run
with a 4-hour chlorination time, when the chlorine flow was
adequate.



Dept. 236 - Procesns Dcscription: - - 8.

CRUDE 2,4-DCP .

SECTION IV - COMMENTS ON PROCESS (contd.)

" B, CAPACITY (contd )

The capacity limiting variable for the #1, #2, .or #4 chlorinator
for Crude DCP is cooling capactty. :

F)
4=, -~

AT o N

C. QUALITY

The primary quality consideration for Cruae DCP is the 2, M-
DichJorophenol assay. e L " s e b

l. Chlorine Sparger Design

The improved sparger installed in the Dept 237 chlorinator
(#5) made pogsible an increase ‘of 1-12% inthe Crude DCP
assay (from 87.5% to 88.5-89%). Work has been initiated -
to install a similar sparger in the #3 chlorin¢tor in ;.
Dept. 236. -~ 5 T PR

2. Rau Materlal Composit;on

The “resent'specifica+lon for Crudo DCP cqlls for an 87 0@
minimum assay. i 2 ahhh R 3

n ¥
AEDEINS -~
R SRR

The chemistry of the Crude DCP chloriﬁations-ié éé“féiiéwéfi,.

a) Parachlorophenol chlorinated to the Crude DCP stagu’ZZL
.- .glves 100% 2,4-Dichlorophencl, The mechanism for
this reaction is as follows: R i 4

o« - Lootom i

+2Cl, —> 2 HCL +

Cl

) ' b) Orthochlorophenol chlorinator to the Crude DCP staae
¢ (1.400-1.404 S.G.) gives material having the following
composition: o

KG31109
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Dept. 236 - Process Description . 9
CRUDE 2,4-DCP '

SECTION IV - COMMENTS ON PROCESS (contd.) ‘ - ,
C. QUALITY (contd.) SRR

OH . OH . OH . OH

ol L C1
+ Clp —S HC1 +

c1

7%
2’ L"'DCP

: :(equation'not balanced)

c) Phenol chlorinated to the Crude DCP stage yields material
- having the following compogition: : 2

OH

N\ | .
+ 2 clg —> 2 HCL +
88.54 - 7.3% -3'.5'%““ .28 . 0.5

2, 4-DCP 2,6-DCP 2,4, 6 'I‘CP : PCP . - 0CP.

.“.
PR

Based on this work and actual experience, the following ’
operating guidelines have been set: s . -

a) Fractions from the Parachlorophenol refining operation can
be used as raw material for Crude DCP 1f they are blended with
phenol to maintain a2 4:1 phenol-orthochlorophenol weight ratio

b) The last 50% of the dry fraction cut from the Parachlorophenol - .
refining operation can be used as raw material for producing
specification grade Crude DCP, without blending with phenol.
This 1is possible because of the high parachlorophenol content
of these fractions.

KO31110
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Dept. 236 - Process Description SR .10,

CRUDE 2,4-qu

SECTION IV - COMMENTS ON PROCESS {contd.)

€, QUAL ‘ITY (contd.) L {”'5;513“" -

e) .

3.

Fractlons from the Refined DCP refining operation cannot be used
as raw material for producing speclificatilon graae Crude DCB

.. . z,' 553:,;aﬁ:’“
Water bontent of. Raw Material ‘

.:The present maximum control limit for water content or raw-

material used for Crude DCP is 0.1% HxO. An increase-in. water i
content £o 0.15% will result in a rise of approximately.Q 5% in
the,E,G-Dichlorophenol content of the finished Crude DCPJ:. -
ificrease in water content to 0720% will result in about a 1%

rise in the 2,6-DCP content of the finished product... This can

- be a good indicator of a cooling coil or cooler leak in the. Crude

DCP chlorinatoy.
Degree of Chlorination

" Both over and under. chlorination can result in the production of

" points for Crude DCP specific gravity are 1. 402 (for phenol - raw .

' chlorination on Crude ‘DCP assay.

low assay Crude DCP, At the present time the ‘endpoint’control .

~

ﬂaﬁgrial) gnd 1.404 (for fractions and phenol raw material) at
5 SC‘ a!‘.. .-;' ) L v e . e

The graph in Flgure 1 indicates the effect of the degree of e

An experimental in-line Infra-Red (IR) analyzer has been installe
on-the #5 chlorinator for use in determining Monochlorophenol and
Crude DCP ‘endpoints (in place of the present specificigravity .
method). Successful use aof this unit will result in a 0.5-1. 0%
increase in the average Crude DCP assay. . The IR analyzer will

- .enable chlorination termination at the maximum.assay on- each bate

"HC1 Off- Gas_Qualng

HCL off-gas quality 1s a function of the quantity of chlorophenol
remaining in the gas when 1t 1s transmitted to Dept. 217.  This,
in turn, is dependent on the efflicienciles of the Phenol Scrubber,
the Brinks Demister, the HCl Off- Gas Condenser,.and the. HoSOy

" Secrubbiug System. Since the total efficiency of these units

approaches, but does not equal 100%, the HCl contains a small

quantity of chlorophenols. For this reason, chlorophenol HCl -

gas cannot be used for making food grade murlatic acid in
Dept. 218. Chlorophenol.HCl gas 1s used only 1in the production
of Chlorosulfonic Acid in Dept. 217.

KO3Li111



W L ey

‘e

2

D N5T50 P I 14NN
Ha BT &
MILIWIINDD M) CL 01 X %)

ol }

PRV

121 nn

e

C.

" r

50

A

)

OCQ.




"

Dept. 236 - Process Descriptilon X 12.

CRUDE 2,4-DCP

APPENDIX A - EQUIPMENT LIST o Do

Jis

Both Crude DCP and.Molten Pentachlorophenol are manufacturcd in"the -
Dept., 236 equipment center. The number of Dept, 236 chlorinators used
for Crude DCP manufacture varles depending on Crude DCP demand and
refined chlorophenols production, Theequipment 1ist below 1s typical'
of the equipment used and sharéd by Crude DCP.

. : e Y
s el ot

NM{E N ITEM EQUIFPMENT EQUIPMENT

. NO., NUMBER DFSCRIPTION . )
Chlorophenol 103 21-3491 13! I.Dx 16'"High' 16 600 gar,
Fractions ‘ uninsulated vertical,'steel
(Crude DCP) : , storage tank. Tank equippcd
Storage Tank " with heating coil., :;: -
Chlorophenol 104 MG
Fractions S
Tank Pump o A
#3 Chlorinator . .. 116 21-2015 4'-9" I D. x 10' High 1300

#4 Chlorinator 118 21-3096 Gal. vertical insulated monel
. , tank, equipped with a mongl
coollng coil (a”ed-133 ft

:#5 Chlorinator & . 122 21-3058 Same a8 ‘above but without coil
s LT : : Veusel, 1ocated in Dept 237).
#3 Phenol Scrubber 117  21-2016 . 6! I.D. x 5' hlgh vertical,
" #4 ,Phenol Scrubber. 119 T 21-3097 1200 Gal. jacketed monel
. . L . uninsulated tank, equipred .
o with a Turbo—Mixer Agitator'
: - _ system._ L ETEL
#5 Phenol Scrubber 123 21-1914 Same as above except located
' in Dept. 237. . i
#3 Chlorinator 129 38-2751 Steel shell and tube heat
Cooler. . - exchanger. Water on tube side

and process gn shell side.
Area 480 ft.= - = - .. -

#5 Chlorinator ~127 38-5714 18" 0.D. x 15! long steel

Cooler shell and tube heat eXchanger.
" VWater on 8- pass tube sigde,

° Prdcess on 2-pass shell side,

Area 700 ft.
#3-Cooler Circu- 128 . 3" x 14" cast iron centrifugal
lating Pump : : pump equlipped with mechanical

seal, 1800 RPM, 10 H.P.motor.

KO31113



Dept., 236 ~ Process Description

CRUDE 2,4-DCP

APPENDIX A - EQUIPMENT LIST (contd.)

. NAME .

#5 Cooler
Circulating
Pump

Crude DCP
Transfer Pump

Crude DCP Storage :

Tank Pump

#5 Phenol Scrubber
Trans{er Pump

Crude DCP

Neutralizing tank.

Crude DCP Storage
Tank

HCl Brink Demister

Chlorine Brink .
‘Demister

HC1l Off-Gas
Condenser System

Sulfuric Acid
Scerubbing System

Chlorophenol Air
Scrubbing System

ITEM
NO.

124

120

106

125

107

105"

EQUIPMENT

NUMBER

21-2471

21-3519

See Molten Penta SMP

13,

EQUIPMENT *
-~ DESCRIPTION'

4" x 3" ductire: east’ iron
centrifugal pump equipped
with outside mechanlcal ‘seal,
1800 RPM,- 25 H.P. motor.
Nomina_l wpacity. L .

6' I.0. x 7' nigh Wertical, -
uninsulated 1500 gal.,'steel
tank. ' . J_,

13' I D X 19'-6“‘high,;:
insulated, vertical; 20,000
gal. steel .tank:: Tank equipps
with nickel coiI SR .

I .

- KO3l1l4
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Dept. 236 ~ Process Description : _ 14,

CRUDE 2,4-DCP -
APPENDIX B - FINISHED GOODS AND RAW MATERIAL SPECIFICATIONS';;:

The following raw materials are used in the process:

RAW MATERIAL CODE NO. : R
Phenol ' 810,40 T T e
Chlorine (Snift Gas) 810,59 S
Sulfuric Acid (984) 815.03

The finished Product produced in the process 15{
Crude 2,4-Dichlorophenol - 810.83

* Speecifications for the materlials follow on gucceédihg ﬁageszf.‘j

KQ31115



FPROOUCT i ) ogrv.

> flonsanto - PHENOL (USP) . 223
OROANIC CHEMICALS DIVISION _
PLANT PROOUCT CODE usE . .
WGK 81040 SALES
FINISHED PRODUCT . OATL EFFECTIVE _ |2ALKS CODE -
SPECIFICATION 1-21-66 7100-100-03-003 -
APPROVALS - .
FRODUCTION RESCARCH . e el
W. J. Wilson - J. F. Quinn L R
BALES, QUALITY CONTROL (Chisf Chemist) - -, .
W. E, Ault - W, J. Gresham o
CEMCRAL DESCHIPTION CHEMICAL FORMULA - . .
wou wr, J4.11 .
BUPERSKEDCS SPECS. OF SAMPLE FON ARALYSIS ’ 13ZUED DY T .
9/30/65 & 10/31/62 2 x 8 oz, GGS Bottle - JJ P, Prader
CHARACTERISTIC - LiMITS METHOD -
UNRESTRICTED INFORMATION ;
(R) Appearance Crystalline solid :;

(R) Color of Melt:
Shipped in Nickel;
Stainless Steel or

Lined Containers APHA 10, max, ¥,
Shipped in Steel 5
Containers . APHA 50, max, ¥
(R} Foreign Odor’ . None
(R) Turbidity of Melt" " Standard ‘\Io. 0, max (Non.. )-‘
(R) Crystallizing Point | 40 60°C., min, . __{.__-5 ;‘..':" "
Non-Vola.fiié Resié{ue . : R LR
@ 100% max, . - 0,01%, max, Jte-io.., 10,325 7
Solution in: ‘ A
Water (1:15) Clear and Colorless . STt
10% NaOH {1:10) Clear and Colorless .. 10,326 -
Distilling Range: %% - o T 10, 329. - 3
First Drop 180.0°C., min, ~ - SRR -
100% Range 2,0°C., max, = . - . SRR S
50% to Dry Point 0.2°C,, max, B e et T

* At time of loading

*¥ To be determmed on one car sample each day and all car and lot
samples with a crystallizing point lower than 40,65°C -

K031116

RAW MATERIAL
Date Approved.OCT. 14 1965

______________

For Dept.. _/'_-.»._5,»..‘..2.;:”.:. 7~



PRODUELCT . -- s
- Monsanto - ) Chlorine (Snift Gas) J 232
ORGANIC CHEMICALS DIVISION " M N - -
. WGK 81059 Internal
FINISHED PRODUCT {CATE CUFEETIVE = [SALES COOC - - ‘
SPECIFICATION 10/18/66° : C e
N APPROVALS -
PRODUCTION RRKSEAHCH
T. W. Dalton M, A, Terpstra
sALLCS ] QUALITY CONTROL (Chief Chemlat)
W. J. Gresham

CENCRAL DESCRIFTION CHEWMICAL FORMULA

Mixture T el T s L
MOL WT, . . . .
SUYPERZZOCH SPUCSE, OF - CAMPLE FORY ANALYZLS SSURD DY )
12/23/63 100 c,c, Gas Burette ©. . .3, P, Prader
CHARACTERIATIC ' LIMITS METHOD

UNRESTRICTED INFORMATION
-ﬁ pical Analyses

%, By Volume

Chlorine {Cl;)

Oxygen (O;) 3% "
LCarbon D1ox1de (CO;_) i 1.5% * "
Carbon Monoxide (CO) 0,1% " . S - i
Hydrogen (Hy) 1o v w S
Ine-rt Gasses (Ry difference) ‘4% " " : W E
Moisture (H,0) 2.4 x 10 Sibs, /e, 2

@ std, Co‘nditions (Average) -

Direct pipeline transfers to using Depts,

233, 236, 237, 246

‘This specification is for internal use at WGK Plant oi';ly,‘ ( ..‘.,.' L

Rr\W F. 'E e
Dats £ Aop: o*«;d--_-_-_;?-_T;-
For Dept. oL

KO3L118



. y PRODUCT
Mowscanto CrEmIcAL Comprany Sulfuric Acid
INORG AHIC CHEMICALS DiVISION FLANT CODET RO, .
WGK 8300-098
FINISHED PRODUCT SRADE .
SPECIFICATION 98% . -

DATE CPPFHCTIVE 18SVE HO. . . PUPCHSEOCS

6/1/66 102 ' - 4/15/63

= = & I e

Eim 7'2‘ -

s

. APEROVALS ]
PnopucTioN (1IPicu Monager) RECIARCH (Asat Ulecler)

E., L, Boehm E. L. Moorc
s AL E2 (Sales Memcger) . . QUALITY CONTRGL (Lave] Che: -"n)
A .. R; .Handleman - W. J. Gresham
auTHORIZED (Quctity Coatrol Director) c

J. 8. Metcalf

| ——— o=
. . G INEQA . DERCRIDTION

oz e e ety e o
R e —

An es'sentiallljr‘clear colorless vigcous fiquid.

- i > g e g -
——— e

I T e = ST S o m—m
CHARACTULRISVICS LLaT9 ] TY.’ICAI— vi. Lbha . -HETHOD MO, .

(R) AI;Pearance i . Water white to llght o T iz L. #10,215

o . yellow liquu‘i A s .-., . \'.'l ' -

(R) - Color : 150 'APHA, Max _'_..._:izq'c_i‘ApHA".-» 'ijq,fjé’lé
(R} Tuorbidity . . ZSlO'APHA,.IMax.. .60 ApHA .',..'il'_:-"z,'}.;"._«'i'_é,"‘izié‘.; :
R Assay Lo98.0 < 99.5%. ' 99,2% - - 7162
(AD" Nitfate as HNO; 0, 061%, Max. el

(AD) ' ‘IronasFe .  0,020%, Max, - ... . -0.0TnE

Nt e —— -

(RI ROUTINE ANALYSIS (a1y CHECKED AT INTEIU’ALS. L. . .KO_3 1119 I":

TUT tttes eseks e mAm suswemu Al A AMY Y. 1P MAY NOY O



fR) Routinc Anulysis, All others Anclyzed by reguest Only

IS I ICRERRY)
e oao.\mcl CHEMICALS DIVISION IL?LM{‘T chl)lorOph?"I;lgE” i"ol;‘fde B- L’i’a;de | B-25
. WGK 81083 Dept, 262
FINISHIID PRODUCT oxy heq v E TALEI C€ODE —
SPECIFICATION JUA2S 1965 Internal Use
- . - T APPHOVALS . =
PRODWCTION NCSLARCH .
W, J. Wilson R. W. Bucknell .
SALES _ QUALITY CONTROL (Chlz! Chowilrt) -
) W.-J. Gresham
« GECNEARAL DEMCOIPTION CHEMIC AL FORULA -
MoL ;rT. . ) g N
BUPERSLCDES SPECS, OF BAMPALE FOR ANALYSIS 1SE/ED BY .
12-22-64 - ]2 x 16 oz, GGS Bottles ‘M,- D, . Dealy.
CHARACTLCHISTIC . GIMIYS . -t MIYHOD
(R) Appearance and Color Amber Liguid or - 11308.
. Crystalline Mass - .
(R) 2,4%-DCP Isomer _ 87.0%, min, (1) - .12782
(R) -Vater :  0.10%, max, .- L 11310 .
(R) Sp. Gr. @45/15.5°C Report Y "*-11311_j'
Anhydrous Basis - S
(R) Acidity (as HC1) 0.10%, max. 3 ;{11879‘ff
|
] .
{
!
(I)2,5-ICP Isomer content will average 88% minimum.
' Approximate 1°omeric composition of this product is:
' 2,4-Dichlorophenol 87 - 90%
2 ’6- Dichlorophenol - 8%
Trichlorophenol 1 - 3%
Monoéhlorophenol "0 - 1% : .
This specification is for internal use only.
K03112¢0




Dept. 236 - Process Description .15,
CRUDE 2,4-DCP E

APPENDIX C - PHYSICAL CONSTANTS

e
S
-
4
.
i
N W . "o
. ) "
- SR
s
.
-
'

K03112;



Dept, 236 - Process Description - 16,

CRUDE ‘2, 4=DCP
APPENDIX D - UTILITIES

The following types and amounts of utilities are used in the '

process: ‘ _ L
TYPE - AMOUNT ' ‘ifr”ﬁsﬁ“ti”; >
‘Steam (80 psig) 1000 M#/mo. Stg tank. coils) tracers.
Electricity : 40 CKWH/ino. Pump motors, instruments,
lights . ) : . .. .
Water EPurchased) 450 M Gal./mo. Equipment washes. S
Plant) - 6000 M Gal. /ho Chlorinator cooling coils,

Phenol Secrubber cooling
Jackets, HCl. drowning Jets,.
flodr washes T

KO31122



Dept. 236 - Process Description

CRUDE 2, 4-DCP

APPENDIX E - PERSONNEL

- 17,

The following personnel are requlred to maintain operations'

CLASSIFICATION

NUMBER OF MEN®

Premium Operator

Chief Operator

"A" Operator
"B" Operator

237 Operator

As

1/shift

As

As’

As

required

requlired

reguired

required

JOB_DESCRIPTION -

Complete control of chlorination
to include charging raw material
determining chlorination endpoin
alr blowing finlshed product,

- tranaferring product to finished

product storage, procurement of
necessary data and samples, and
operation of sulfuric acld scrut

Recelve phenol from beﬁt 223,
empty and recharge sulfuric acic
scrubber,

Receive high para fractions fron
Dept. 237 .

Trangfer of finished ﬁ%édﬁct frc
storage to tank cars

Transfer high para fractions to
Dept. 236. . . .

KOo31123
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Dept. 236 - Process Deseription 18,

~ CRUDE 2,4-DCP
APPENDIX F -~ PACKAGING AND SHIPPING

Crude 2,4-Dichlorophenol is packaged exclusively in tank cafs for
shipment to Dept. 262. The following cars are currently used for
storage and shipment of the product: ]

CAR NUMBER NOMINAL CAPACITY MATERIAL OF CONSTRUCTIC
GATYX 95388 : 10,000 Gal. Steel
NATX 18205 8,000 " . "
MONX 803 8,000 " u
MONX 806 - 8,000 " "
GATX 77006 8,000 " "
MONX 824 - 8,000 ." "
NATX 18135 - 8,000 " - "

_ MONX 814 - 8,000 " - "
SHPX 22772 8,000 " "
GATX 95286 10,000 " e o
SHPX 88727 - . 10,000 " : "
NATX 18141 8,000 " oo
-SHPX 23866 8,000 " . "
GATX T6573 8,000 " "

KO3112%4



Dept. 236 - Process Description _ 19,
CRUDE 2;4-~DCP - 3 '
APPENDIX G~ MATERIAL BALANCE

The materlal bhalance 1s based on monthly invcntory information,
since 6/66. _

Actual production cbservations were used when more fonmal
information was not availlable, . . o

(2‘) -
(l)J Jf o . (%) - .v:-"\
ol cmomin- | 7 PHENOL |r=v—=>| BRINK'S MONEL -
ATOR . [ scrumeer (6 7} omesmsr |(77 CONDENSER, ¢
(3) . o
' v - ' '.-.}' .
| \((9)._
SULFURIC .
&—— ACID |<&
(1) | scruBBER .

\L(lo) .

Ko31l2!



.~ . . _Dept, 236 - Process Description o . = 50,
CRUDE 2, 4-DCP
APPENDIX G - MATERTAL BALANCE (contd.)

RAW MATERIAL USAGES - LBS./CWT.

3 m 3 8 (1o
PROCESS (1) [ u (3) | (&) me (6) | (7) }(8) Amy.ﬂ ) [(1Y)
RAW STREAM o |82 ' TS A n._..q._ ..m._ o_.s
MATERIAL 5 |43 a3 183 | ad0e |aa|n - lad
OR = 0 @ oY Wﬁ ocCoOoU O.G md Lm‘a o
COMPONENT 4 |28 |Balg |88lg B |g |33 |4Zlg
M.W. O |k O | T R - TR o] nag lnnag | X
Phenol ~ - |94,11 59,00 9 ? ? |1.27 1.27
Chlorine 70.90B1 .00 . 9 2 |3.40 2.00|1.4C
HoS0y 98.10 : |- 1. le.30]2.30
2,4-DCP n63.01y .| _ [88.5 |
2,6-DCP 163.01 | 7.3 |
2,4,6-TCP  [I97.4 3.5 | L]
Orthochloro- vmm.mm 0.5 .
rhenol
Parachl -
.| phenol °re 120. 56 0.2 M
HCL 136.70 | 47:1 (a7 juriafpraat s b pra
Total 91.0¢59.0d 100 5L7T 2.3d 5.57 48.

: . . KO03ll26 ¢



Dept.. 236 ~ Process Description ‘ ' 21.

APPENDIX G - MATERIAL BALANCE
SUMMARY . OF MATERIAL BALANCE RESULTS

RAW MATERIAL  USAGES LBS./100 LBS.PROD.  MATERIAL BALANCE |
THEORY Material Bal.  Usages 1lbs./100 1bs.
‘ c Product _
1. Phenol 57.730 59..000. 57.730 ~ Process
| a2t ﬁgéogisﬁéqt"Aci
ST~ . ..
2. Chlorine 87.000 - 91.00 - - 87.666~'_~Pr6;ésé‘:‘
2.00  H,80j Spent Aci
: 1 .'lll 'I'o ,;gﬁiuoﬂpi;ére
- '  g1.000

K031127

-~



Dept. 236 - Process Descfiption . : 22.

CRUDE 2,4 DCP
APPENDIX H - ATMOSPHERE - STREAM DISCHARGE

Summarized below are materials discharged from the Crude 2 4 DCP
process to the atmosphere or scwers. The quantities llsted are
based on the material balance shown in the previous section,
Existing problem areas ave llsted even though actual quantities
are unknown.

Phenolic and HCL : - .
Discharge to Atmosphere Lbi: /100 1b. . Total 1bs. per Month based

P »duct on Production Rate of
ITEM . : - . 1,700,000 lbs./mo.’
1. Phenol storage tank Unknown Unknown
vent (only phenolics) . .
2.. HCl drowning Jet ~ Unkr-wn N Unknown :
3. Vent on DCP Storage Unknown Unknown--

HCl and Phenollc . _ o
Discharge to Scwer ' | o oot

.1, . a., HC1 from drown- "a. ' y
ing Jet (under HC1 19.1 324,300 N
normal operations) ‘b. a
Phenolics~trace —---=----

b. HC1 from drown- a.
ing .jet (when 217 HC1 46.55 J92,000
shut down) b. :

- Phenolics 0.20 3,400

2. Drain line to sewer on
Dept. 217 HCl line. Unknown Unknown

K031128



Dept. 236 - Process Description

CRUDE 2,4 DCP

APPENDIX I - PROCESS CONTROL
SAMPLING FREQUENCY REASON FOR
__ POINT _ SAMPLE
1., Chlorinator Every 2 hrs. Specifle gravity
: & more 18 indication of
toward end degree of chlor-
of batch. ination.
2: Tank Once from To compare
Car every full agalnst speci-
tank car, fications for
1-2 tank ‘Dept. 262, :
cars/day. (2,4-D Mfg.)

Appearance &
Color

Water
Acldity

2,4 DCcp
isomenr

NORMAL
RANGE

50 gravity
points/hr,
Finlshed '
product
1.402~
1.404 @

45/15.5°C."

Amber. 11iq.or

crystalline
mass,

0.01-0.10%
0.01-0.10%
87.0-80.0%

23.

METHOD

Opérator
test (1131

11308 .

11310

11879
12782

KOo31129



., "HIORIRATION
1 .

|
Description of Payometer As It Range For Best]Frequency . .
::o;:; Ares ::x;:t:r(}r Arfer:t.l: Safety, Quality, Yield .° |Known Process |Of Monitoring I Measurcment of Verisble Intcrection dith How Control
. |Rute Or Other Per{formance By Supervision Freguency [ Method 1| Acouracy Other Verlables Yerigbles Comm
d, Scrubber [Affects yleld. 35 - 50°%  |Hourly by Continuous| Temperaturp + 1% High temperature ini Lover scrubber
off-Cas . L ) . . loperator : Recorder dicates cntraimment)| temperature by
Terperature . 27 |(mot Logged) hot scrubler, under{ increasing cool- .
: -, o . charged scrubber, ing and reduce
! or hole in draft chlorine rate if
b tube, needed. Cheek
. : that scrubber ia
not undercharged.
e. Cooling JAffects rate, yields, quulity. Full water on | Hourly by Continuous| ¥alve poa-| Unknown Chlorine tdded au~ | Malntain flow The meed t
Water - col) if running operator ition with tomatically to rate in range at | ally reduc
. »lw/o exchanger.| (Mot logged) exchanger, malbtoln tewpers- | maximun perwissa-| {ndicstes |
© |Pul), vater on | - ¥low in- ture. Water rate ble by entrain- |wment error
exchanger 1f . dicator determines chlorine| ment. D3 not use | separstor
uaing 3 chlor] vith cofl. rate and consequont{ call when using | ehlortnato
inator . ‘ ly procese rate. external heat eharge, or
. High flov ratec can| exchanger. chlorine n
. cause excegsive en-
. - traimment
f. Entrein- WMffects quality, rate. lovw entraln- Hoarly by IContinuous|Site glars High entroimoent Control procees
ment ment as defined dperator can cause poor vithin ranges.
by operntor amnd . quality on next Determine devia-
foreman exper- atch. Accompanied | tion or problen
ience. y high chlor. off | 1f entrainmvent
. gas temperature, oceura. Reduce
scrubber temp., | rate tf necessaryl
. esults from plugge:
' separator, or too
fast gas nddition. .
E. Batch Datn . )
» Ratc Indicates proper level to achicve | 1,400-1.503 [Final batch grjv- ry hour |Operator 2 0.002 gravities mcan | Take adequate
Oravity | quality at T0°C Lty by opecrata ;;:11 ap- |gravity v 2,4 sreay and hydrometer read-
proach end |analysie n exceas monochlord.ing near end of
point end gh grav’ties muan| batch to be able
then as  * trichlor excess to control {n
! heeded ain with lov 2,‘ range. Stop chlor}
Beay. ipation vhlle
analyzing if ncar
‘ ' end point.
h. Ascay Quality 87~-90% 2,LLCP | Faa iitcine Non [Laboratory rrelaotea vith Controlled by
v Routine Mnalyais atch gravity direct-batch specific
up to 1.402 and | grevity.
nversely after thaff,
«&. asgay increade
& gravity increazcs
then decreases
hfter passing opti.
jpun ypoint. Righ vatgr
In fecd, low phenol/]
. hrtho feed ratlo, arfd
high entrainment cay
Fause Ipomrr shift o
Ehat lov assayo way E
- becur even if graovif
in control range.
L 33



Process ArealVarisble Or |Description of Parsmeter As It Range For Best]Frequency . )
Or Step Farnmeter [Affects Sefety, Quality, Yield Known Process |Of Monitoring Mensurement of Varisble Interection With Hou Control
Rute Or Cther : Performance | By Supervision quency | Wethed Accuracy Other Veriebles Verislles Comments
LM_MATERIALS 1. Blended ] .
| frectiona N, ' IOETRY 1 . . . '
8. Phena Affecte {samer split causing low t least § After blend atj Irily by [OLC snal- | 0.1% A high porcentsge [|Maintain at least |2-56 isomer usua
ortho 2,4 tcomer product. parts Phenol | once per day cperator |ysis by . of ortho present | 5/1 ratio. Max-|6-7% of batch.
Ratio to 1 part Orthg ' - 1ab vill convert to the [imize fractions higher, run GLC
; undesiyable 2-6 usage. check of feedst
. Llacmer resulting in Control of phen
2.% {saer reduc- and fractions g
ion. Extremely is cusential tc
igh ratlo can cnuaJ‘ good blended fr
bulld-up of frac- quality.
"Itions inventory dus
to under-use.
[b. Water Causes 2-b shift, builds up nickel] €0.06% [laily by chlof 1)y vy |labatory + 0.1% Jiigh water conlent JRoly on phencl
salts, and causes corrosioni pperetor.Foren n bype-vtor |(Analyais - s an increase jdepurtment to con-
by exception. in 2-6 Lmccer. trol Hy0, control
(>0.10%) fractions water
: content in 237.
<. Iron Darkens product end also 2-4D acid] 15 ppe max. lc‘:r. Rcuting T abaratory iligh iron darkens |Mlutmize recycle
in 262. tira Analysis he color of al)l |of washout batchec
;henolicn Dilute vith vater
. vhite phenal to
- [ lover color.
f- Color Polor of feed propogates to final | £500 APIA ur: RoutLha I [aboratory| + mr‘xr—}ﬁiuum in davk  [Control Iron. Vicua) check m
Pl‘oduct tipe Analysis roduct. Usually chiefl operalor
3 aused by iron. dajly basjc. )
L dark, request
-Jto be 34n by 1
._Chlorine . . .- ==
. b Beader Indicates proper pressure at BD to) 25-30 paig Bourly by opel. bontinuius [Pressure | Unknown Tov pressure cuts [Contact =hlorine
Presgure |wmaintain astandord rates. ator on cach Recordex kbhlorination rate ept. to deterwine
batch sheot ince must lover ﬁnuse of problem.
cooling water flow [Check demlster (n-
oo ko mointain temper-|let yrzesure to
hture, Lov pressure [rce pad iv not
rann lov gas flov [plupged.
hich can cause poo
samer distritution
b. Demister [Indicates samc os header pressure. [ 25-30 psig Monthly by . [Freesure Unknown nteracts vith beed] Clean or replcee I
Inlet » | foreman Jage T preasure direct)y demister pad when
Pressure gh pressure dif- | AP excceds 3 psi
e e . ference. or_once per yea:.|
H CEATGING 1. Chlorina-|Indicates proper charge to maintaif LB-52" outage}Each butch by Fach batel] Stick T 15" Pvercharge ceuscs ef- Charge to T vor cush m
tcr Charge |rate, quality. operator by opera- jueasurcmeny - Exainacnt loss, proper lovel, |left < serub
tor lindercharge cause sfta> 1ron, 1
. . pate 1ooa. affect 2-4 ts
; -
2. Chlorina-{Time to drop scrubber to chlorina-| 30 nln, Each butch by, Fach Time Y dropt meant Teck Lracers 57 aubsequent ba
tor Charge |tor affect rate. .t 5un operator . |Batch line blockage ine of drop is
Time r oo long.
- | 49
! -



4 1

Process Area|Variable Or |Description of Parameter As It Range For Best|Frequency -
Or Step Faremeter Affects Safety,-Quality, Yield KXnown Procesz |Of Honitoring Meosurcment of Variable Interzction 4w Hov Control
Rute Or Other Performance By SuErv!.alon requency Kethod Accuracy Cther Veriables Veriedbles Com
E  ™ATCH CHARGING 3., Bcrubber | Gravity deterulnes folloving 1.050 ~ 1.250| Bach batch dby |EBuch Bydrometer| ¢ 0.001 High gravities can [Nonitor gravitics | Do not hol
Rl Specific bateh quality and ylela. at TO°C operator * "’ |Batch test by cause sn isowmer for each charge. |batch as 1
Gravity . .. i P .. |operator shift, reducing With low gravity {eult im g
. . : 2-k feomer. Lov observe entrain- (when the ¢
) gravitics can re- faent and reduce finally &y
. i-_. sult in high en~ |rate if needed. chlorinat}
R 1 trainment on mub~ |With high gravi-
. ' sequent batch, ties, process the
. . . I batch but reduce
.- | . rate to improve
. quality of follow-
ing serubber.
. Scrubter [[ndicates propec level to prevent o™« 17 Each batch by ch 8tick LR TN If outage high, [Add feedstock to
Charge pxcessive entrainment or Clp . outage operator tch Measurc- "off gas from chlor{proper outage.
roiseion. . . ment inator will not be
- y , scrubbed letting
. . ' : chlorine gas into
. the HC1 system und
) eventually to the
> : atoasphere. lov
outage rcsult in
excessive phenol
loasee to the off
- ga8 system.
C, CHLOHINATLOX 1. Gas
pddition
. Chiorina- hffects ylelds and product quality.| 90 - 100°C Hourly by Continuous |Tewp. * 1% * Jow teoperature re-| Pasftion controllpr
tor Tewp. . oparator Recorder ults in elow rates| set point at pro-
|Controller jpince cooling be- yper temperature.
& 12 pt *°c comes limiting ot
. | Recorder Lov bateh/coll temp
differences. High
. temperatures result
n excesslve carry-
ver to the scrubbey.
b. Scrubber |Affecta ylelds, air pollution. o - 509 our]y by Continuoud Temp. 1% gh temp glve high| Manual edjust
Pemperature operstor Recorder ff gas temperature | cooling vater
d resulis in yleld flow to Jacket to
88 Lo HCl aystem. | maintain temper-
. #dicative of poor | ature.
. hlorinator opera-
ion or lov Jacket
ooling vater flow.
v temperature
duces scrubbing
fficlency, letting
12 into BC1 system
c. Chlorina-|Affects quality. B85 - 1006C Ly by GREINUGUE | Tewp. FJIU v tempcraturc in- | Check entrainment
tar Off-Gas . operator Recorder icates lov chlorind separator for
Texpernture ‘ (Mot logged) - lov and lov chlor- | pluggage.
nator temp. High
euperature indicates
ntrainment.

N



Dept. 236 - Proccss Description 24.

CRUDE 2, 4=DCP

APPENDIX J - SAFETY AND TOXICITY DATA AND ACCIDENT REPORTS

The following precautions should be heeded when in the dichlorophenc
area,

1.

Finished Products Handling: (Reference: Sax Handbook of Dangerot
Chemicals) : . : '

CRUDE 2,4 DICHLOROPHENOL 1s corrosive to‘the skin, Small amounts

gpilled on the skin should be washed off immediately wlth the
aleohol located 1n the first ald statlons located throughout the

area. This alcohol wash should be followed by a thorough washir

with soap and water. If a large amount is spilled on the skin,

- the contaminated. area should be flushed immediately with a large

volume of water and then treated at the dispensary.. Safety
showers are located throughout the area. A fresh change of
clothes 1is provided dally for the operating work force. Wearing
of safety glasses 1s an essentlal part of Dichlorophenol
operatlons., :

Raw Materials Handling: (Reference: Sax Handbook of Dangerous
Chemicals)

PHENOL is extremely corrosive to the skin and should be removed

as previously stated. Sulfuric acid is also gorrosive and

should be removed immedlately by flushing the contaminated area
with a large volume of water. CHLORINE and HCl gases are highl;
irritating and dangerous. If the area must te entered when thei
gases are present in large amounts, the protective gas masks
located 1in the operating area should be worn.

FIRE Hazards

The flash and fire points for Dept. 236 materials are:

Flash Point Fire Point
Phenol B ' 79°¢. 85°¢.
Crude 2,4 Dichlorophenol > 200°C. > 200%.

While none of these materials are technically flammable, no
burning or welding 1s allowec¢ on equipment until it has been
washed clean and then gas tested. This 1s due to the
possibility that any residual HCl present may lorm Hydrogen
by reacting with the metal of the vessel.

K031136



-

»
.

CRUDE DCP .

Dept. 236 - Process Description : 25,

APPENDIX K - Background of Process and Annual Remarks

Crude DCP is produced in chlorination equipment originally installed in
Bldg. BD in 1947, for.the production of Pentachlorophenol. Penta and
Crude DCP requirements have steadily 1ncreased until a total of four
chlorinators are now required. Most Crude DCP is produced in the #3
chlorinator which is equipped with an external ateel cooler. Crude DCP
i8 also produced in #1, #2, and #4 chlorinators and the Dept. 237

chiorinator.

Crude DCP is used exclusively by Dept, 262 for the production of
2,4-Dichlorophenoxyacetic Acid (2,4-D). The Bldg. BD chlorinators are
scheduled  to supply the Crude DCP. All other chlorination capacity is
used for the productlon of Pentachlorophenol. Average monthly Crude DCI
production in 1967 was 1,980,000#/mo. Requirements in 1968 are forecast
at 2,140,000 1bs./mo. In order to satisfy increased demand for both .
Crude DCP and Penta a capaclty expansion project was initiated in late
1967. Tentative plans are to install another batch chlorinator to be

~ used exclusively for Crude DCP.production. ' ) . .

APPENDIX K - Process Amendment Record Sheet

Amendment Date Subject , Digposition

No. . ,
"A" to SMP  T7/26/65 Use of essentially = - Accepted 12/2/65
‘Dated 4/65 all Dept. 237 | - .

fractions for Crude
DCP Raw Material.
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+ CRUDE DCF-

Appendii L ~ Time Cycle

A. Time bmle

#3 or #5 Chlorinator #1,#2,#4 Chlorinator
Item Time (Hrs.) Time (Hrs.)
Charge Chlorinator 0.5 , 0.5
Charge Sc¢rubber 0.5 0.5
Chlorinate 3.78 . 5.59 -
Pump'to Storage 0.5 - 0.5

Total : 5.28 ' - T7.09

B.

013,200 1bs. Crude "DCP/batch (720 hrs./mo.) (78% OST)

Capacity
#3 or #5 chlorinator

'5.28 hrs./batch
= 1,408,500 1bs./mo.
Chlorine flow 4s the capacity-limiting factor. With adequate flow
the OST would increase to 87% and the capaclty would increase

correspondingly. Cooling capaclty 1s the next capacity-limiting
factor after chlorine flow.

#1, #2, or #4 Chlorinator

13,200 1bs./batch (720 hrs./mo.) (78% OST)
7.09 hrs./batch

= 1,041,500 1bs./mo.

Cooling capacity 1s- the capacity-limiting factor. After cooling
capaclity, chlorine flow 1s the next capacity-limiting factor. Nos.
and 5 chlorinators are equipped with external coolers. Nos. 1,2 and
iJehlorinators areequipped with lower capaclty internal coaling
colls.
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CRUDE DCP
APPENDIX M - QUALITY CONSIDERATIONS

CRUDE DCP ASSAY

Maximum Crude DCP assay 1s desirable in order to maximize yields in
the 2,4-D. operation., Recent calculations that each 1% increase in
Crude DCP assay results in a $36,100/year yleld savings in the -
2,4-D, operation.

HC1 and WATER CONTENT

HC1 and water concentrations in the finlshed product must be
~minimized in order to minimize tank car and storage tank corrosion.

Normally this 1s no problem and no special steps are necessary to
insure this.
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' CRUDE 2, 4-D.

APPENDIX N - MISCELLANEQUS

Attached 1s the production Cost Stands

ird for 1968,

28,
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