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Allied Chemical & Dye Corporation

J/
40 RECTOR STREET NEW YORK 6, N. Y. A

-

Our Reference 4O4-C
August 19, 1957

Mr. C.P. Johnson, General :
Federal Purnace & Chicago Coke Plant

Dear Mr. Johnson:

Enclosed you will find two reports covering my recent visit to
your plent regarding primery ges coolers.
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WILPUTTE COKE OVEN DIVISION
Allied Chemical & Dye Corporation

August 7, 1957
R.N. Hall
Mr. D.C. Coleman

Interleke Iron Corporation, Scuth Chicago, Ill.
(404-C) - Primary Ces Coolers

Messxrs Miller
Carbone

The writer visited Interlake Iron Corporation, Socuth Chicego,
Illinois, August 1lst and 2nd for purpose of observing and checke-
ing operation of the new, spray-type, primary ges coolers.

It is to be noted that this is our first installation of this
kind and in all probability the first installstion in the coke
oven industry.

Engineering is certainly to be complimented in their efforts
in this direction and have done an ocutstanding job in the design

of this first spray-type primery gas cooler.

Operation of the coclers has now been changed to handle total
plant gas, approximately 24 MM cu.ft. per day, through one gas
cooler only, utilizing the effectiveness of increaged spray
pressures to cool the gas. In this menner, the total plant gas
can be sucessfully handled through cne gas cooler even though
the suction before exhausters is increased 100 MM HpO, thus
providing e complete spare primary gas cooler uanit.

The attached data sheet shows the informetion developed and
the relationship between water, liquor and gas temperatures. ;

It was our firm opinion that the single gas cooler operation
afforded & slight improvement over the two gas cooler operation,
all other things being equal, with exception of the incressed
suction before exhauster.

As ususl, the sumertime water temperature conditions were
not conducive to low liquer, low gas temperature results. Water
temperature was 32°C and Mr. Chamberlain pointed out that temp-
eratures of 37°C are often experienced in mid-summer. It vae
therefore necessary to use all ten liguor coolers. By-passing
two liguor coolers for test purposes resulted in a 3-1/2°C
increase in outlet gas temperature.



In & meeting with Mr, Nicklaus and Mr. ChmbUrMn, they ex-
pressed concern over the fact that they are now utilizing all ten
‘1iquor coolers while plant is on 17 hour coking time and questioned
their position in tlie event their operations are changed to 16
hour coking time. It was their understanding that they would only
; use eight liquor coclers for mormal operations and have two idle or
g = spare coolers. This in their opinion pute them up to design capacity
, of liguor coolers on present operation. On 17 hour eoking time
the present tomnage is approximately 2336 tons of wet coal. On 16
hour coking time the tonnage vould increase to appromtely 2500
tons of wet coal.
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The suchctmﬂthupconcmingaclmduter
system with water cooling tower for the primary liquer coeolers.
Recirculated water with small make up that could be filtered and
the system maintained clean would certainly mean something to a
phntofthusizeconparediotheucof-mm-otgllmof
dirty vater mow being\nedvith the attending temperature and
eleaniu“wdblm

m fc«nawing is reccmmended:
(1) Liguor coolers should be maintained in efficient
=g vorkinaomuonbyaw-cluniustwtone
' cooler per day. g

(2)ror16hwrcok1ngo'pmtiou, twopr!.nrym
: coolorsuhonﬂdhephcdinoperation.' 2

Ralphf N. Hall Py
RNH/ky
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WILPUTTE COKE OVEN DIVISION
Allied Chemical & Dye Corporation

40 RECTOR STRELT &—@Qj NEW YORK 6, N. Y.
Octeber 21, 1957
R. N. Hall
Mr. D.C. Coleman
Primary Gas Coolers - Interlake Iron Corporation (392-C)

Messrs Carbone
Miller
Wethly

Recently, during a visit to the Interlake Iron Corporation y
South Chicago, Illinois, the writer had an opportunity to make
additional cbservations on the operation of the new spray-type

primary gas coolers.

As per our recommendation, cue gas cooler only is in oper-
ation handling total plant gas, approximately 22 mm cuft per day .
and from my observations is doing a most satisfactory job.

The interlake operators seemed more than satisfied with the
performance of the gas coolers, however, the one point that they
continue to stress is the fact that they are required to use
all ten liquor coolers. So far as Mr. Chamberlain is concerned s
the liquor coolers are his only concern with the spray-type
primary ges cooler installation.

It may be well to point out that Mr. Chamberlain's method of
operations is to operate with as low & gas temperature as posgible
after the primary gas cooler. His purpose 1s to reduce the
naphthalene content of the gas to a minimum in order to avoid
naphthalene deposition in gas lines and equipment. He pointed

out the following:

OUTLET GAS TEMP. ~  NAPHTHALENE MOISTURE CONTENT
CONTENT OF OF GAS
GAS
40°C or 104°F 136 grains/100 cuft 0.32 #/100 cuft
25°C or T7°F 17 grains/100 cuft 0.15#/100 cuft

15°C aiff. in temp. = 119 grains/100 cuft and 0.17#/100 cuft
naphthalene and water removed from

gas



R.I.H./D.C.cslloou-s’f 2.

It appears that up to now, Mr. Chamberlain has experienced
considerable nephthalene trouble in the gas lines and on one
oceasion recently found the suction main to exhauster one~half
filled with naphthalene which wvas difficult to remove.

The Interlake operating stetus was reviewed by us and we
heve come to the following conclugions:

(1) T™hat suction main to exhausters is now being
ingulated to prevent a gas temperature drop.
(2) ™at outlet primery gst temperature shouwld
be maintained above the dew point of nsphthalene which
be in the 38°C temperature range. -
(3) Thet this ocutlet primary gas temperature is
desireble and will not require additiomsl H.P.
steam to the plant.
{4) ™at the nephthalene will be retained in
the gas and removed in final gas cooler
operations end not in the eirculating liguor.
{5) Provisions are avallable for reheating the
gas after primery cooler with direct steanm
in the event of deposition of nephthalene in

line.
%Mtemtwlmmnwmnm
be required thus providing two coolers for spares.
(7) T™at during the summer months with cooling
water temperstures at 33°C or above, all ten
nrummmnum@im. :
(8) T™hat when plant is on 16 hour coking time,
operations should be chenged to two gas cooler

operations.

(9) ™at we have an experimental under

- consideration for epring of 1958 iberore hot
weather) to try smaller sized sprays for two
gas cooler operation.

The sbove wes discussed with snd suggested to Mr, H.R. Nicklaus
during his recent visit to this office. :

The attached deta sheet gives some averaged information for

August, September snd early October on the relationship betwsen
water, liquor and gas temperatures.

R H Hall
RNH/ky
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BY-PRODUCT FLANT INTERLAKE IRON CORPORATION
o SOUTH CHICAGO, Il (404~C)
AT PLANT AND ENGINEERING SURVEY

FEBRUARY 8 - 10, 1956

Also refer to previous report -
Meeting January 19, 1956
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LIGWR & TAR HANDLING FLANT LAYOUI
The new liquor and tar handling layout as shown on our studies SC8-6l5-E-F & G,
was reviewed with Interlake operating department, also with our construction de-

-

A partition wall is required in the new liguor and tar handling pump house to
isolate the relocated ter washing und dehydration equipment,

Interlake will take care of deasign and ingtallation of the weak liquor storage
tanks in the new location, ineluding weak liquor pump house, relocation of weak
liquor pumps, and weak liquor piping at the tanks.

and Chamberlain end are covered in & separate memorandum of February 10, on this
subject.

GAS HANDLING SYSTEM

"G ine ldexr: Difficulties were encountered in laying out this
line because of interferences with plant roadways and other pipe lines, particu~
larly in the area between boiler house and the old substation building, The new
line has to be run along the route of existing lines to clear the roadway, but
the bents supporting existing lines are old and deteriorated end not suitable to
support additional loads The condition was reviewed with our construction depart-
ment and Interlake, and it was concluded that the existing bents would have to be

| replaced with new bents located at intermediate points suitable for supporting new
| and existing lines.

Qur construction department has prepared new survey to establish location of bents

i and footings and suitable location of line,

exr Suct e d ouge: Original proposal called for a
crossconnection at north end of basement to complete the loop between the headers
on east and west side,

WILPUTTE COKE OVEN DIVISION
ALLIED CHEMICAL & DYE CORPORATION
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Interlake have found the headers to be deteriorated, and to require replacement.
Portion of header, moreover, is not 30", as old record shows, but 26" which would

restrict capacity.

Our cmnstruction department is anxious to have old exhsuster in northwest cormer
removed so that they cen complete clearing of site for installation of the new

booster foundation. Before this can be done, Interlake operation want the suce
tion header on west side repaired, also e new sectionalizing valve installed at
north end of header, so that installation of the new exhauster later can proceed

| without further interruption. .

. Where practical, gas suction header replacement will be 36%, instead of 30", to
provide for future capacity, and that pipe will be of 3/8" wall thickness.

We recommended also that since the headers have to be replaced, instead of run-

ning new line on west side through bagsement to complete the loop with header for

| exhausters on the east side, this new line be run overhead above operating floor
to complete the loop, This will avoid further congestion in the basement space

of the exhauster house. .
>

GAS EXHAUSTER HOUSE

Entire basement floor is in bad condition. New concrete floor is required with
proper drainage, including sump and pump for discharging water to sewsers :

Lighting in basement required, Flashlights used now to get around. This space
will contain much piping and equipment and adequate lighting is advisable for
proper inspection and maintenance.

Lighting should be improved on operating floor also. This will also serve much
additional equipment: ges boosters, steam control station and also control center

for gas dispatching. Other improvements may be required.

GAS REGULATION

Further developments covered in reports of subsequent meetings of February 14 and
15, but chief items discussed at this visit were:

Calorimeter for gas to Republic can be located in room under nev coal bin exten-
sion, together with the calorimeter for the blast furnace gas. There is an exist-
ing calorimeter also, located in small enclosure outside north wall of by-product
| building,

There is definite objection to placing orifice for total gas in downcomer of
second light oil scrubbers. We have to arrange the new gas plping to obtain suf-
ficient run of line ahead of, not only the 24" takeoff to 1MMc{ holder, but ahead
of oven fuel gas tekeoff also, for total ges orifices

WILPUTTE COKE OVEN DIVISION
ALLIED CHEMICAL & DYE CORPORATION




S0, CHICAGO (404~C) - WEMO OF VISIT: (Comtid) 3e

Z4R PRECITITATOR

Existing acid storage tank has to be shifted 90° to provide space for the new '
tar precipitator.

STEAM SYSTEM

Low Pressure Steam Mains The low pressure steam line from exhaust main in exhaus=
ter house basement now runs east, to east side of batteries 6 and 7, thence north |
to light oil plant. The line interferes with the gas suction main extension for |
new exhauster, inside exheuster house., The line takes up space east of the bat-
teries, in vicinity of light oil plent, that could be used for new wash oil
cooler,

= s

It is recommended that this line be rerocuted to run directly in north diretion,
| past the by-product plant, and conneeting at north end with the existing low pres—
| sure steam line that runs from the mill water pump turbine to the light oil plant,

Stean Traps; Interlske maintenance department advises that because of exlsting
standarda, Strong traps are to be used.

s

Sarco Thermodynemic trap.

OQur job Specification, now calling for Armstrong and Nicholson respectively for

For suall drain treps, for heaters, steam tracers and the like, they want the new

these services should be amended accordingly.

' Latest thought is to leave wash cil pumpe for acrubber service in present locat,ion,

;A partition would be installed across the sulphate building, isolating the north
| end bgy where these pumps would be contained, leaving remeining building for sule
phate storage. The existing electric controllers in sulphate area would be re-
placed with new controllers which would be mounted in the same room as the pumps.
Electrical conduits from transformer station outside the north end wall could be
run on inside of wall since the space wuld be isolated from sulphate storage.
Space in the room would be available for additional pumps in the future for an-
other train of scrubbers if plapt is extended further.

We should prepare study and proposal on these bullding changes.

AMMONIA STILL WASTE BASIN

iInterlake state that difficulties due to lime waste deposits in cutgoing sanitary
sever line. These deposits occur under normel flow eonditions, since they divert
the effluent from the basin when emptying the basin and for some period after that,

\VILPUT FE (,OKE OVEN DIVISION
ALLIED CHEMICAL & DYE CORPORATION

| since they appear adequate for the unew conditions., e
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AMMONTA STILL WASTE BASIN:  (Cont!d)

until basin settles down. The basin is cleaned twice & week under present con-
ditions, i :

Writer advised that we usually provide for E~hour retention time at the start.
This wes confirmed on writer's returmm to the office.

It may be thet for the speclal conditicns at Interlake, more lime waste settling
capacity is required. For the increased plant, settling time will be reduced
to 6 hours at 3tart of cycle.

We are preparing study on this item,

MISCELLAKZOUS
On new flushing liquor decanter, difficulties were encountered due to blockage
of liquor inlet distributor with piteh deposits. .

Distributor will be cut out byaur construction department, and on the additional
nevw decanter this device will be ouwitted,

Insulmastic coating i1s recommended by Wilputte over outside surface of gas lines

subject to deposits at cold temperatures, aa for instance the gas line after pri-
mary ges cooler,

Note: Print of our studies 3(S-615-E-F & G
left in Mr. Nicklaud' office.

M, J, Miller

MIM/Rfs

WILPUTTE COKE OVEN DIVISION
ALLIED CHEMICAL & DYE CORPORATION
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| INTERLAKE IRON CORPORATION

MEMORANDUM RE: TAR WASHING & DEHYDRATION EQUIPMENT

Three - Sharples Dehydrators: Two operating,
One standby, '

Rated capacity - 1,000 gph tar processed per machine.
Normal " -~ 20,000 gpd per maohine,

Total quantity tar processed varies, but the average is about £00,000 gpmn.f

Specific gravity varies from 1,16 to 1l.24, averages about 1.2. ,
Carbon average 9.4%. |

Plant design capacity - 1,250,000 gpmo, ,

Each dehydrator originally provided with Cuno type vertical filter. fl
Interlake replaced one of these filters with mprovad type horizontal selfcloan~ |
| ing filter, Sharples type CG; 3/4 hp motor type EIX 220/440 Vi, 1150 rpm, New
filter handles entire feed. :

They want a duplicate filter unit to serve as standby; the remaining two Cuno
filters to be discarded. : :

e e

Ter from outside sources is unloaded from tank cars into 1MM gal wet tar storage
tank. From these it is pumped into the plant tar cooker mixing with plant meake g
tar, From tar cooker tar is pumped directly through filters into the Sharples |

dehydrators.

Temperature of tar feed about 190°F. They want suitable type of automatic tem- ;
perature cantroller to maintain required temperature in cooker.

e

Water wash equal to 10% of the tar volume is introduced directly with the tar feed.
They recommend that this be injected at suction of pump. The more intimate the
| mixing, the more effective are the results. An emulsified mixture would be de-
sirable, I

Water now used is boiler feed water,

Since boilers will be discontinued a«t the coke plant site, it was agreed to use

ff mill water with suitable heater and strainer,

|

| No water meter is used. They ust water feed by results of analysis of product
t

i from dehydrator.

|

!

WILPUTTE COKE OVEN DIVISION g

ALLIED CHEMICAL & DYE CORPORATION
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l

amonium chloride is reduced to about 1/10 original content. Typical result:
reduction from 0.,07% to 0.008% mmmonium chloride, or about 90% removal; moisture
in tar product 1-1/2%.

into the flushing liquor decanter,

! The finighed tar flows by gravity into & 5000-gal tar collector from which it is
E pumped into the 1IMM gal treated tar storage tank,

In the new ter washing station it was agreed that the tar ecollector tank would be
., replaced with a pump tank fitted with automatic level control,

A

| Make of ter pump that is used and that they favor in this service ist

i

i 3 VEU -« 3" Worthington Transit rotary pump, all iron construction,
fitted with cast irdn vanes; provided with pressure re-
lief valve with iron trim set for 50 psig. Capacity -
100 gpm at 475 rpm, '

Punps are driven through belt drives comprisings 2 B6-6 type
VT sheave 1-7/16% bore 3/8 x 3/16 keyway; 2 B 25.0 type VT
sheave 2" bore 1/2 x 3/16 keyway; B 105-8 Super Vuleo ropes
matched.

Motors 1200 rpm.
Belt drives reduce the pump capacity from 100 gpm to 77 gpm.

Pumps furnished by Traasmission Machine Company, 1741l~43 West
Madison, Chicagoj; Drives by Gates Rubber Company Sales,

‘

S =
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i They would like, however, to consider gear reducer instead of belt drives for new
- installation.

prefers the existing type. Blackmer pumps used previously for this pervice were
| not satisfactory. They do not like duplex steam pumps.

i
i

,y The new tar waghing station is to be in a separate room, and not with any other
| equipment, since operation is messy at best and should be isolated.

| The electrical controls, which are furnished by Sharples &s part of the equipment,
| are to be housed in the same room,

]
)

;, Vent on finighed tar pump tank is to run outside,

i WILPUTTE COKE OVEN DIVISION
ALLIED CHEMICAL & DYE CORPORATION

. The waste water flows by gravity into a gas drip sump from where it is a:l.scharged !

=

|
]

|

With 10% water wash, practically tenfold dilution of chlorides is obtained and the;

|

Centrifugal pumps were discussed for the service, but their maintenance department ]

|

i
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| ample ventilation is to be provided for the room with exhaust fan at low level
' for expelling vapors. :

| Holst is to be (proﬂ.ded over the dehydrators for dismantling and handling bowls
| %o the cleaning table, The table to be in straight line with the dehydrators |
for direct handling. ;

Each dehydrator is cleaned msually after eleven to twelve days' operation.
An emergency water connection is provided into feed lines as part of the standard

equipment, If tar feed should be interrupted while dehyrator is running, a
Fisher valve opens automatically to aduit water and keep dehydrator bowl filled.

During initial operation considerable difficulty wes experienced because of oil
getting into the drive motors. This was remedied however by sultably loco.t.:d tap |
| in frame to drain oil away before it gets into the winding, This should be |

! checked on any new installation, |
i H
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Ber Mr. E. Ferguson March 27, 1952
J. Ericksen

Roots«Connerville Byur Corporation
Mr. H. R. Nicklaus

We quote letter dated March 21, 1952 from above company, relative
to repairs to our 36 x 48 Gas Exhauster, serial #379L:

"With reference to the recent visit of Mr, Clyde Garriott to your plant
to inspect the subject blower, we have followed with our factory to
check on the advisability of re-fitting the loose impellers by metal

spraying.

"Qur engineers in Comnersville, Indiana, advise they do not recommend
metal spraying for this type of job and would not want to accept any
responsibility for the success of this job for this reason. Most
always the impeller must be rebored after the old shaft has been re-
moved, consequently quite a bit of metal spraying would have to be
put on the old shaft for refitting to the impellers, Since the old
shaft is already furnished for the gear and bearing fits, it makes a
difficult job to properly re-center the old shaft in the impeller,

"Our records on this exhauster show that it was shipped originally in
February 1913, supplied with a new drive shaft in the old impeller
in March 1923, and again in March 1925. These are the only repairs
which have been furnished for this exhauster,

"Our reconmendation is that a new shaft be installed in the old impeller.
This will insure a satisfactory unit which should be trouble-free as
the old ones have been since 1925, We would suggest that you send us
your purchase order for a new shaft for this impeller and we will pro-
ceed to obtain and machine the shaft, and when this is

will advise you, We would then suggest that you se old

and shafts to Connersville where we will install the new shaft and time
the impellers in our factory. :

WWe trust you will find this information of service to you, We will
be very happy to discuss further questions with you at any A

lpo



