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CHAPTER VII

C,3, PLANT CAURTIC EODA ﬁ&&ﬁ?AGTURE

In June, 18E7, we begon to design & plant
for the mamufacture of Ceustic Soda. We had studied
the C.8, plant at Dogbasle and obtained plans of
this ﬁlanﬁ from Solvay et Cle,

DOMBASLE PLANT

"The Dopbeslie plant was very sluple., The
soda ash deliverad in bags was dissolved by wash
water used for washing the mad in~aand filters in
tanks with stirrers aallad'e&uﬁtiuizare!;ﬁ which
were basksts of lime which slacked and causticlzed

the ash,

VAGUUM FILTER

The mixtux& wae boiled with steam and dew
livered 1lnto large rectangular filtere with linmestone
of large size in the Bottcm covarsd with stone df
emsller sizes and finally with a gurf&éa of sand to
form a filter. Thsse filters were 30 £t. lomg by
ten feet wide and the bed of stons was n@arly thres
'fégg,daap_with‘& 1oag half pipe runaling the length
of thé tank in tha‘eeﬁtar with testh next the boettom
of the tank which allowed the liguor to flow to the
nezzle at one end and to0 2 tank which was conneoted

£0 & vacuum pump.

SETTLING |

| The filtered liqucf.wﬁa settled in'l&rgg'A
tanks and fed to a ﬁ&ri@% of "baat“ pans over a -
furn&oe whare it waa coneantra%ed tu hoo Ba. Fishad
salts rak@d uut, and the liquid aon&uat&d to reunﬁ |

pots in furnace whar@ it w&m eanc&ntr&ta&. &omter@d

and fuaa&; bct%amg @@ﬁtlgavemt,_and,bailaakint@ arums.
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The "octor" was an important individual who
knew what to do %o make the color coms white and put
in swell quantities of chewicals until hie sample

gatiefied hinm,

SYRACUSE PLAEQIPEELIMQN&&Y’PLAﬁ S-1255, JAN, 5, 1887

We laild out the plant socording to the Solvay
rlang expecting to use boat pans for the fishing opera=
tion, The mapufacture of salt at Syracuse with the pots
in furnsose was & simllar operaticon, and a study of this
showed that silx poundes of water svaporated per pound of
anthracite ooal was the meximum, The writer had had
sxperience In the use of multiple effect, and single
gffect vacuunm evaporation in the manuifscture of beet
sugar and knew that it wes pessible to gvaporate at
least 14 pounds of water per pound of cosl, if we could
vavay&rat@ seven pounds of water in a boiler by iths use
of & triple effect ueing steam frow the boilsr, and
21 pounds with a sextuple effect.

The sxperience with boiling sugar in & single
effoct showed that a vacuum van could be arranged te

handle the fished salis.

PLAN S-1317, NOV,16,1¢87 - PLAN 8-1654 & $-1651,DEC,,1887

It was, therefore, declided to lay out the plant
en 2 system of growth and the arrangement of svaporators
ig shown in Plan 8-1317, Nov, 16, 1487, whioch also showse
the arrangewent of the bollers, csusticizer and piping
for sﬁéam and liguor. Thie plan was modified after the
trial of the No, 1 Vacvuw pan which was firet sketched
out Decesuber, 1887, and are @h&mm in plan S=1654 and 8-1651

as finally developsad,

#1 VACUUW PAN, JULY £9, 1890 and July 22, 18390

The vaouut pans shown are aceording %o plan

#1317 and the position of the Yar Van and ths first
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¥.E.V. and the vaocuum ressrvoirs are shown aleo the ¢.C,.S,

and Pot Chimnay.

RQOF

The bill of lumber for the reof wae pade out
~about July, 1837. T&a wooden roof trusess of 76 feet
span were carried on lattiosd channel poste with the
ridges running north and south. The light in center

of bullding came from monitors on sach ridge,

POT CHIMNEY

A specisl pot chimmey with flue running paxailei
te the omnal had a large sconomizer next the chimey and a
row of potz on special furnaces arranged with a fire room
on low level and with the pots high enough to give the

‘boiling spouts proper fall to a olroular row of drums,

C: 8, POTS,PLAN 8-1313,007,21,1887 - HEAT EOONOMIZERS

The pots were round about nine feet dismeter
and held about ten tons of finished caustic, We deeigned
the furnage with chambers between to hold heaters to heat
the air used for combust lon thinking to economize the heat
of the waste gases. The fuel was buckwheat coal With small
sboam blﬁw@rs to furnish forced draft which was to be blown

through the heated flirs brick flues or cast iren stoves,

Co 0y £y
Messrs., Parnell and Simpson in Pngland had been
experimenting with a osusticizer under pressure and claimed

a better causticization,

CAUSTICIZER FOR M ESSURE
We deoided to try it and designed a speclal

horizontal causticizer with conical enda and & speclal
ghaft running througzh it with a ball bearing In the

middie and two basksts made of bars to receive the lime,
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A side opening above the bare was ussed to draw
off the unglacked returns from the liwe and & cone valve
in the tep under a hopper could be lowsved by & balenced
lever to dump in & charge of lime,

A register valve in bottom could be opened to
discharge to & row of filters on sach side through move

able troughs.

ey The sketches for this were dated July 6 to
July 23, 1887, #120 to 124, Wotebook #2,
The pot settling, Oot., 20, 18£7, wes 2l90
mzde in sketoh book #2 which alego ghows sconcmizer

and flue for pots.

YAR YAN EVAPORATOR (See Cut)

Ao o substitute for the boat pans shown in
S-1265 and following the experience of the paper MENU
facturer in recovery of soda fkam.bl&ak agh, wa 0gw
cided to purchass a Yar Yan quadruple affect for the
svaporation from 20° Be to 20° Be and follow this with

a special vacuum pan with a fished salt receiver below,

SKETCH #145 - VACUUM PAN
Sketoh Book #£III shows the Tiret sketohes

#1458 for the Vacuum pen which are dated Degenber 29,
1887 and the arrangement in Sketch #16/, January 25,
1888, A special valve for the veouum pan which wase
cloged to smpty the Balt Receiver was controlled by

hand wheels at the top of the pan,

SEETCHES 200, 161 =nd 166
Sketohes 161 and 166 show the two elevations

of wveeuum pan shown inm easction in eketok 145, Sketeh
£100, sectional view of headers with 4% tubes snd DBEW
boiler caps., These were all designed July, 1887 snd

completed drawings #1654 apd 1651 dated July 22, 18%90.
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ghow the final form with corrugated tubes. The operation
of the Yar Yan and this vaouum pan was quite successful,
We had mors or less trouble with the two vertical joints
and hed to replace the gaskets eeveral times. After
trying different qualities of rubber, we found that the
pureat rubber gaskets were the best,.

The fished salts wexa‘tak@n out of the catche
all &t the bottom after they had been washed as clean
as possible from the strong caustic by putting in weak
Cliguor, redissolved and returned to the causticizers,
Ag the production increased, it became necegsary %o
have wore evaporators and we daaigneﬁ a form of pan
shown in plan #1780 dated June 30, 1891 and #3872, March
25, 1892 which had voertical cylindere with tube nozzles
and cast iron headers, Thia pan had a large catohsll
atiached to the gonleal bottom snd was used with or withe-

out the valve &8 shown,

PLAN #172% - FERRUARY 17, 1691

The above plan shows the complete arrsngeument
of one of these pans with its counter-surrent condenser,
The very large elbow at the top had below it a spray
satoher suspended in the pan consisting of vertical slats,
The counter-currsnt condenser had trays and dishes similar
to the shower R.H,'s in the gods plant, the water entering
at the top and falling through in showere so that the air
left in the steam was cooled by the incoming water which
found an exlt into the hot well below through the leg plpe.
The valve at ths bottom preventing vertical oscillations of
the water column,

The large vacuum pans had cellular headers m&da‘
with & heavy tube sheet and cape like B&W boilers for each

four inches of tube,
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HEADERS
COPPER TURES

These headers were strong enough to stand full
boller pressurs,

We began with iron tubes which only lasted a
few months with 60° Be liguor, then we tried oopper
tubes which gaw trouble because of differencs in exe
pangion from the cast iron shell, We then tried corru-
zated oopper tubes which lasted better but finally gave
out at the ends just back of the tube shest,.

CORROSION OF TUBES

i The tubes gradually corroded away and the alr
iﬁ the liquor oxidized the copper and the liquor disg-
solved it off, o

The contaect between the cast iron headers and
the copper tubes also produced s@ms‘elaetralytia action
which not only ate away the caet iron hsader but also
the jointe between the menifold and the rings.

We tried a set of silver plated tubes, whioh
¢id not last any better then the copper ones and while
solid silver tubes vwere entirely sstlsfactory, they were

prohibitive by the high cost.

COPPER TUBE SHEET

We finally put & heavy eapy@i tube sheet be-
twsen the nozzle and tube headers expanding the tube into
both, using a rubber joint between the copper tube shest
and the ring and spacers between the tube shaet and the
manifold, The rubber jointes gradually ste out and had
to be replaced. Pure gum gaskets lasted the best,

The evaporation of the gquadruple effect in the
Yar Yan was quite successful, the tube lasted well and
the small amount of seale was easily cleaned out,

The soonomy was good comparsd with the boat
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ran or single effect but not up to the modern qaaﬁxuplg
A combined test of one 208 H.P, boiler directly

connscted to the Yar Yan showed the following results:-

No. of hours of test 7 9
® " 208 H.P,boilers 1 2
Total 1bs.coal (Anthracite) asag 13600
Temp,of Feed Water 7500 75°C
Lbs.ef Water evaporated per hr. 15395 17918
" per lb.of cosl 1.8

LI " " gq.ft.per hr, 4 85 5.
Average pressure of steam per

84, in,

Around #1 Effect 5.1 S
In #1 Effect 22,23 31,86
g v 11.83 7. 7%
" g " "“3»0&?‘1 “"OOQ
" " ~11,08  -10.75
Differano@ in Temp, 1420y 157eF

" Boiling Pis. 63 65,
Effaetiva Differencs 79 92
" sach effect 20, 23,

PLAN 42679 - DECRMBER 29, 1#g4

The above plan shows & crogs.saection view of
the Cauetic Plant including causticizer with large filters
en each side and settling D.0,'s, the #% vacuum pan,
vacuum reservoirs on eagh side of it and the oval pots,
The vacuunm reservoire were used to reseive & gharge from
the pan which was allowed to settle., The settled liquor
drawn off and fished salte washed and taken out. To re-
duce the carbonate of soda in the liguor as much as possible
these reservoirs were used to settle for & pericd four times

a8 long &3 the operation of thes pana,

PLAN #2520 DATED JANUARY 2, 1895

The above plan showse pans 43 and ## and a section

of the wooden roof bullding

PLAN #1366 - MARCH 24, 1896

The above plan shows the growth of the plant up
to that date. At that tiwme all of the round pote had been
replaced by oval ones to glve greater capacity; the four

large vacuum pang ware in place; the Yar Yan had been
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abandoned and the M,E.V, installed; a furnace had been put
in for drying the fighed salte for eale; a third cauveticizer
added and we had in use 1% of the large filters.

The drume were being handled by the drum buggy
shown in the sketoh, |

8ketoh 147 shows a set of 15" eye beams whieh
were used to handle the cauetic pots before we had any
¢ranes,

The settlers were increased to 36 in number,

SODA ASH

The handling of soda ash from & hopper supplied
by & rotary conveyor wag a dusty operation, The cars were
weighed on scales and dumped into & hopper on the top of
the C,C.8, |

LIME HANDLING
o The liwe wee loaded into care at the lime kiln,

shovelled out into hoppers from railroad trestle south of
the building and drawn into c¢ars, These cars were pushed
by hand onto elevators, holsted up to the floor above the
causticizer and pushed over the hopper valves where they
were dumped into the cages below. The unburned stons re-
waining in the ocages waé &r&wﬁ out inﬁ@ cars through the
gide openinge, pushed to alavator‘aﬂd hmiate& and dumped
into carts to be hauled away. A hopper @aa &ftatw&#ﬁ&
built so that this stone could be haulaﬁr&way in the day
time only. |

The causticlzing was done under 1ow pressure
80 that the exhaust steam could be used directly in the -
causticizer,

The labor of hendling these matemriale was such
a burden that we began to use milk of lime from the M,L,T.

and to dissolve the ash in the wash water. After the M.C,

wae started we used M.C, liguor emough to relieve the B.C.
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Department of the salt and dilution ocaused by the stean
of the K.0.D.S, |

The sand filters were agitated when the md was
rashed with hot water by ploughs on & frame whiah‘was B
justable vertically and carried on wheels running over
rails on top of the filters. |

These carriages wers hauled back and forth by
wire rope wound on a reversible windlase overhesad wﬁiah’
wag driven by opeon and crossed belts and a shifting
mechanism operated by’hand or by the carriage at the end
of ite stroke,

Somstimes the men rode on the carriages and
turned the hand whioch up or down to plough up the mu&.
which settled for & change of the C,C.8, which completely
filled one filter,

The iiquer was settled and drawn off by & syphon
on top also drawing through ths filter, followed by a
charge of hot wash water which was agit@teﬁ'ah& algo drawn
through the filtere‘

Cold water was then put in the filter with no
vaguum on the agitation siarted and mud pumped to waste,

The lime send was shoveled out into cars Le-
twaen the filter and hoisted %o hoppere to be carted away,

The sand forming the filter had to be leveled
and raked frequently and three inchee which hardened,
broken up and shoveled out and replaced monthly,

The liguor wae settled in the several seriee of
D.0.'s and sent to evaporation as clear as posgible,
| The 107 of carbomate of sods in the caustic
liguer was precipitated in the vacuum pan and the charge
vae transferred with the fished salt to the vacuum re-
gservoir alongeide., The settled liguor drawn off and the

Ffighed zaltis waahadvW1th,w@ak liguor and drawn off and

whaeled to & dissolver to be pumped back to the C.C.8,
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The 45¢ Be liquor was fed into a separate pan
concentrated to 60° Be and sent to the pote to be fused

and dootored,

PLAN #1313 - OCTOBER 21, 1887

Plan #1313 showe the 9 foot round bottom pot
with its ssttling which we used for many years uniil the
need for more product required the use of the oval pot
of 1} ton capacity,

The eoonomizers were never installed except in
one or Ltwo pots b&aam@&'it»was found that a great deal of
heating aurfaaé wee required to reduce the gases to a low

enough temperature o pay.

FISHED SALTS - FURNACE & FILTER

We later installed some small %btazy fished
salt filters with hand sgitation and nickel cloth and
gfiltara& the 45 Be licuor direot from the vacwum pans
a@ that we could run them continuously and use the
vaouum ressrvoirs for settling only. Ve afterwards
tried a full sized filter of the same typ@.uaaé for the
bicarbonate ,which waes successful,and the rnta&y furnace
dried the saltes which we sold for a time as & sgparate
product, |

We also put in some centrifugsl pumps driven
with Westinghouse vertical englne to give pans a good
watey supply from the ocanal, These were located alaﬂ#
to the Pot Chimnay.

Plan $-1366 shows ths conditlon of the works
in Maroh 2%, 1896, |

PLAN #F-1899 - OCTOBER 24, 1891 - GENERAL ARRANGEMERT
OF M,E,V, =~ SYRACUSE

As the production increased, it became ne-
ceseary to inorease the ocapascity for the evaporation

of the liguor from l&° to 30° Be.
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The Yar Yan spraratus had some weaknesses -
wae Aifficult to clean:and the operation of the wvacuun
pans with horizontal tubes was so satisfactory, that
we decided to try & guedruplicate effect built on the
same principle of the evaporation outside of the tubes
with stesm in the inside.

The M,E, V. resulted frow the wish to try this
form of evaporator. We bullt twe of them and used them
for a considarable period $§§§1emsg€ing the Yar Yan.

Plan #1899 shows the general arrangement of
the four oylinders with tubes through the lower half
longitudinally and steam and liguor comnections with
automatlc regulators betwsen each effect.

Theae regulators were too complicated and
gave trouble snd the efficlency was not as good as
the Yar Yan because the circulation was much less
rapid,

We were enabled, by means of this apparatus,
to bring our production up to the full capaclty of the

four large pans,

SKETCH #1102~A=1

To increase capacity of the above pans with

horizontal tubes, we deaigned s tube ring which was
an immense cross having tube headsrs on each side,

Twe of these were erected as & double effect
for the evaporation from 30° to 45° Be with heaters
for the liguor ueing the condenmate and a heater for
wash water before the condenser, |

The above sketch shows the arr&ngamﬁnt of
{hese pans with the circulation of liguors in diagrsum,

The same type of pan is shown in Chapter VI
and is still in use in the B.C. Departuent and in the

Caleium Chloride Plant,
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PLAN $13997 - APRIL 1, 1909 - ARRANGEMENT OF 8, m&~L

To ksep up with the inereasa& yradmatiaa raquirﬁa
we daaxgaeé the apparatus known ae the 5, E. V.

The general arr&ngamant shows thie &Fy&f&t&ﬁ
which was & saxtuglevsrf@at with a series of heaters
designed to give very high efficiency with live steam
at high pressure on the first effect, |

PLAN F-5122 - UAY 22, 1900 - SHELL FOR EVAPORATOR

This plan shows the sectional view of the
tube nest, which wae & simple cylinder with tube
haadg intc whioch the three inch tubes were expanded,
tubes being made of lap welded charcoal irom U diameter,

18' long for each cylinder.

SKETCH 979~-A-1 - SEPTEMBER 6, 1906

This skateh.sheéa’ths method of eireula%ing
the»liquar and feed arrengement for each effeoct.

We note that the tubes were s series of ocas-
cades, the liquor being fed into the top row and over=
flowing from ome row to the next, the steam having an

outlet at each end of esach tube,

SKETCH #110%~A~1

R

This sketch shows the eireul&tioﬁ of stean
and liqucr in the S.E.?. with the heaters, ‘

This apparatus worked very well, It was
sa8y to clsan and very accessible but the circulation
would, of course, limit the actual flow of liguor |
through the tubes and it was, therefore, not as
rapid ag in the Yar Yan,

A series of a&raf&i tests were made which
showed good efficiency but not as great as should

ve expected from a sextuple effect.
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Beeause of the ﬁffi@i@nt'heatara, 1% wae
mach better than snything we had before used,

It was kept in constant use until 1%
becanme necessary to still further ineﬁaase Pro=-
ﬁae%iaﬁ and we were influenced by Messrs, Solvay
& Coumpany's insistance on the Yar Yan %a‘rsgiase
it by an improved type of that apgar&tus which
had & repmtatienvfo: mich better efficlenecy.
| The introduction of the Solvay D.E., in
triple effect was also partly responsible as this
apparatus did not work on liquor of 30° Be because
seale would deposit on the tubes of the first and
second effect unless the liguor was kept at 459
in the pan. |

» The gradual increasse in the number of
these pans and aiffiaﬁlties with this scaling
caused ue to get away from the principle of
evaporation in three stages, in favor of the
svaporation in two etages; namely, 18¢ to 45e Be
and 45e to 60° Be,

Solvay and Company had watched aur
success in the use of vacuum pans and had them
&éép%a&"far Dombasle using an English built Yar
Yam, which was said to give an svaporaztlion of
four kilos Qf.ata&m rer kile éf‘%&ter used, al-
though the regular reports only @hewed'3~l/$ and
three kilos, ' |

Because of the trouble which we had
with joints with gaskets, they designed a pan
called the D,E, with the cast iron bodies without
jointe and with vartieal tubes for the center

circulating tube.

PLAN #13739 - 1/20/1900
This plan shows the type which became
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universal and several triple effects were erected a%t
Syracuse. |

Live steam of about 100 lbs. would be used
in the firet effect which gave a pressure of nearly
45 1be. inside of the caet iron body,

These bodies were protected with rings
shrunk on but as they were supposed to have life of
only about three years on account of the eating out
of the interior, there was bound to come a time when
they would be dangerous.

Although we kept very careful track of
them and tested them regularly, we were always
anxious about them,

The abandonment of the evaporation fram
18° to 30° Be as the firet stage of the process
&1waya seemed to the writer as a step backwards
and when it became still fnrther necesssry to ine
cresss the production very suddenly, we designed
an apparatus for use with exhaust steam, of which
we had & considerable supply,

| We picked up some old ringe and dome heads
and a@nﬁaﬁl bottoms of appsratus frowm the old AL,
plant, and building & oslandria of long tubes erected

the triple effect.

This plan shows the gsneral arrangement of
the apparatus with the heaters and pumps for a plant
which gave very large capacity for the effective
difference in temperature,

DIAGRAM SK-1103-A-1 - MARCH 25, 1908
This diagram shows the circulation of the

gasee and liguors and the tempsratures found during
one of the tests,

I4% will be noted that the level of the
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liguor in glass gauges,around tha‘cataiﬁavaf the
apparatus which indicated the head on the bottiom
end of the tubes, in the firet effect wae about
one-third of the height; in the sa&an§ effect about
two-fifths and in the third effect about one-half,

The liquor entering the botiom #aa oir-
culsted through the top and out dirsctly into the
next effect by the action of the bubbles of steam
in the interlor of the tube making a zort of clipbing
aeti&n of & film of the liquor with the bubbles of
stean inside, which moved upward with very high
veloclty.

I% can be readily caloulated from the
relative volume 6f the stesm and liguor which muset
have passed thr&ﬁg% the tubes.

A diagram, dated M&reh'gﬁ, 1909 shows the
volume of liquors in the different effects, the
ral&ti?é height and the caloulated velocity through
the tube as compared with the S8.E.V, and the Yar Yan,

This spparatus gave us mich the best ef-
ficienoy of any type which we had used and tha effect
of the steam loop sction in the interior of the tubes
wae clearly established by careful tests,

The #fficienoy for the iriple effect was
higher then in any of our other apparsatus.

There were no complicnted feed mechanisms
or fleoates, The ligquor that was put into the Tirst
affect traveled through to the last conoenirating a8
it went and auvtomatically feeding from one effect 1o
thie next, beocauss of this ¢limbing action, which was
limited by the head of the liquor on the bottom end
of the tubs,

A very efficient set of heaters conneotsd
ag shown utilized the heat in the condensate in

series and put the liguor of B5°C. into the botitom
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of the first effect at 860(., very n@&rly the boiling
temperature, co+7

Ag shown in the &iagrankﬁata& Harch 15, 1909,
a suggestion for sextuple effect, the writer proposed
the extension of this T.E,V, eystem to the type of
apparatus like the D,E., but Solvay & Company evidently
had doubted the possiblility of the clinbing setion,
which we had estsblished and objected to ths use of
this type of apparatue preferring to etick to the type
which they were using. We were, therafore, encoursged
ta'try the type suggested,

& comparison of tha twe types ig shown in the
following plan.
PLAN #15923 - PROPOSED LVAPORATOR DATED JULY 5, 1910

Thie plan showe tha type T.E.J. with internal
cast irom bodies and ocuteide steel jacket arranpged sither
ag & T.E.J. or as a film evaporator,

PLAN T,E.J. {i21584 - MARCH 18, 1913

The T.E.J. above referred to was designed by
the writer to overcome the objections to the cast iron
bodies under high pressure, which we were afrald of,

After careful study, 1t seemad that the wost
‘efficlent and effective evaporator from the point of
view of maintenance would be a machine in which the
@v&pératisn of vaustic liquer was done in tubes con-
neet ing cast iron boediles,which Wculi only be subjected
to compression and the steam around the tubes would be

confined inside of a steel jacket,which would never be
exposed to any of the caustic ligueor,

Careful stuﬁy‘was made of the strength of
such an apparatus, even to the extent of bullding a
full size dome with & jacket around it and subjscting

it to a pressure of 350 lbs, to the sg. in, in an

sffort to ocrush the body inside, This was done be-
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cause of doubte expressed by lessrs., Solvay & Comwpany,
who were afrsid the body would collapse,

Their aﬁgiﬁ&axs‘sam the teet and were con=
v&ﬁaa&‘aﬁé-we have adopted the p&li&y’af'haiiéing this
tyve of apparatus for all ﬁ#ﬁp@r&%@t& réquiring pressuz
ineide. The ordinary D.E. is all right for vacuum
veseals.

| We have a large number of theee in use al
Byracuse and Detroit and have built only this type
for several years utilizing the old D,E,'s for E&hgi&r
effsot under vaouum and last effects of the triples,

In & reporg,deted Gataﬁaxaﬁlf 821, "A
History of the Vacuum Pars which have been built for
the Solvay Process Company” is shown the developument
vay to that time and a rapa§§;&aﬁaa August 25, 1332
shows the arrangement of ﬁ&astieiaxaﬁaxatars'whiah ‘
has gradually grown up &t Syracuse and Detroit and
makes a plea t¢ the return of the three stage systamv
of evaporation.

SKETCH OF A T,E,V. DATED AUGUST 15, 1922
This sketeh shows the adaptation of the

present T.E,J, to & type of T,E.V, which would use
iron tubgs of 20 to 22 ft. in lenmgth, converting the
present T.E,J.'s into this type by the addition of
ten or 12 £t, of jacket in the center, the idea being
to return to the evaporation in three stages; namely,
180 &a zge Be, 32° to 45° Be, 45¢ to 60® or GHe Be;
and erecting the apparatue in & single lime instead
of two linee as was proposed.

| The pressure loswes beitween effecte which
wag pointed out and which was doubted in the report,
wss found upon further investigation to be due 1o
errors in reading pressures because of a water leg
on the gauges and subsequsni tests shaﬂuﬁ,that the

losses were about the same as shown by the report
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from Detrolt.

PLANS #15767 - APRIL 30, 1910 - #17708 - APRIL 7g1911 -
THE YAR YAN EVAPORATOR

The fallure of this apparatus in our plant at
Syracuse ls difficult to understand.
The Yar Yan sextuple effect was bullt by
Mireles Watson & Company of Glascow., It had been in
use at Donmbasle for several yesare and wes sald 10 have
an evaporation of 40 kilos of water per kilo of live
steam and operated well on liguor from 16° to %20 Be,

While it gave some troubls because the covers
of the wanifolds had to be removed to clean it, half of
it oould be run as a triple effect while the other half
was being cleaned and get nearly the same evaporation.

| Messrs. Solvay & Cam@&ny's engineers were
convineed that it was the best apparatus for our use
and ingietsd on our purchesing one against our protest,

Our experiencée with the T.Z.V, led us o
advooate this type of apparatus as belng as efficient
and wnah mora practiocml as it eould be cleaned by opening
one %&ﬂh#le at the top and one at the bottom,

It was free {row any feed mechanlsm control
and without cuteide Jjoints,

It w11l be noted from plan #17708 that the
return bends im the coile are made by special castings
bolted fast to the steel tube sheet into which the tubee
are expanded,

| These menifolds are held im place by long stud
bolts but are few in number and the joint betwsen thew
and the tube sheet must depend on a soft gasket. The
joint of the dcor outeide muet also be made by means of
a soft gaskel,
When this machine was started up, 1t began to

give treuble immadiately, developing leaks between the

tube heads and the mmifolds and this was followed by the
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bresking of etuds which seemed to be embrittled with contact
with the caustle.

We tried all kinds of steel and irom, nickel steel,
but the difficulty continued and the apparatus after running
& few days was always found to be shutdawn and the operators
were evidently afraid of 1%, expecting to have manifolds let
go with & disastrous explosion.

We put on specizl men who ran teste on the appsratus
and tried thelr best to develop it., We made changed in the
studs and in the manifolds but without results,

We were never able to get the oparators to use it
any length of time. |

It wag finally taken down., One-half of 1t was re-
ergcted in the caleium-chloride plant whers the trouble with
the sabrittlement of the studs ceased, but the difficulty of
cleaning, and rapld formation of ecale had the saume effect as
in the caustic works, The plant remained idle.

It is difficult to say whether the failure of this
machine was due to ite consiruction or %o the operators in
charge, Changes in the ap&ratezs’dié not seem to produce the

desired result,

8-11269 - JANUARY 7, 1907

This plan shows the double effect consisting of
two pans with large round tube nazzias, whiech were called
pans #7 and #8, these pans being erected in the west end of
the bullding provided with special condensers and heaters,
They gave vory satisfactory results in the evaporation of the
saustic liquer from 30° to 4Be Be,

The fished salts wers at first drawn off into a
mont jus and forced by steam pressure inte the fished salt
tanks or vacuum reservoirs where the salts were fished out ,

‘until the advent of the small rotary filter covered with

nickel cloth with hand agitators mentioned above.
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¥ - PART 1 - DECEKBFR 26, 1303
Shows section through C.£. building with boliler

houss and 41 and #2 vacuum pane and the veocuum regervoirs,

the cavaticizers and filters, pot furnsces and the losading
floor, '
PLAN 77304 - PART 2 - DECEMBIR 26, 1903

Seotional view showing #3 and #4 vaouum puns
#ith E,E, V., the {ished sult tanks, slso side view of
the 8,E.V., the sprarstus pusps, pot furnsces avd losding
flpor,

PLAK 1903

7393 = PART 1 - DECTMBER 26,

Inside view showing drum wmaghinery and inside
view on the pot Tiring floor showing pot fires.
PLAN 7393 - PART 7 - DECENDER 26, 100

Inside view showing drusm platform and balanoe
of the pots.

The sbove plans show the type ﬁfArﬁﬁf'%hiﬁﬁ
was designed to take thoe place of the old wooden ?&%k&é
- roof, wnich by this time had becowme g0 deteriorsted with
sentset from csustle thet it Lecawe necessary o replace
it ®ith steel.

The savstle sppesred Lo have so ﬁ%ﬁﬁ effect on
the fibres of the wood that the roof beooswe dangerous,
We alec Teared very much & disetrous fire, which would have
sraotically annihilated the plamt..

¥e, therefore, began plans and the construction
for sn entirsly new roof for this building, which differed
somewhat in detsil but in the melin was @%frigi out &0~
cording to ths above plans, but the plepe show the old
syparatue, whioh waeg In use in 1%&3‘

foon after the above dates the chunges ln the
sysperating apperatus whieh bave been discussed above,

begen to be wade, the 85,E.V, being replaced by the Yar

Yan snd the vecuus pens with horizontal tubes belng



Thase ﬁ&&ﬁﬁ show the Eeﬁa'ﬁ‘ﬁﬁ& ?‘Ea*ﬁ; %iﬁgﬁﬂ
sifeots and triple effeots with tnelr heaters both in |

plan and elevation.

- @homs the %r&&a&ﬁ&@a #%Ly%lﬁﬁ,ﬁhiﬁﬁ the 8.8.V.,
saxtuple effent 1s still in use, | |

 Tha triple effest of the T.E,V. had been
srected and four Balvsy T.0.'e and four C.E,'e hed bsen
pul i& plnoe Lo teke the plece of the hoplzontel wvaouus
tubw pans, | -

The pots had grown to B0 in puiber. Yo ned
begun o inetall lorge sdditional ssttling D.0.Ye; bed
shanzed o the use of milk of ilse in wirileel teank
setioiaers; hal begue

B the inztalistion of & %g@@iai

FMEEng Youm,

In Boroh, 1906, »e trisd sn eyperisesnt in
ﬁ@t%&g aour ssustioizing.
mmﬁ ﬁ%éé? DATSD MARUH 17, 19056 - PLAY 29820 DATID XMARCH

Yrese plets chew & type of onluses osustioizer

itk speginl Yype of puonatts which is desiprsl in @n sftort
to sontimucusly cavstioize the liguor with agitation by the
use of sxrbsest stens,

Tuis spparatus woo sreoted but had only 1imited

sapaeity and ves finelly supsresded by & ssriss of tanks

w1tk viclent sgltetion wiih rovelving esivreve, vhich are

2411 in use.

15716 - @ parts - 1st Filtration
15791 ~ 2 parts - 2nd "

Section and side view of Rotary Filter for
filtering caustic mud.

The large nusbsr of sond flitares 10 I4, x 30 %
whloh we hed in use cost & grast desl to operats. The

susling of the mud was no% se thorough fs It ehould hewe



113,

Messra, Solvay & Company had developed the
uge of rotary filters at Donbasle filﬁering'ﬁwiﬁa and
washing on ths last filter,

They mers so @uﬁée&@f&l that we adopbed them
for Syracuse, wakling & epeolal design of fliter following
their @x&ﬁti&a.

Thes@‘filtarﬁ with the genersl arrangement are
shown on the abév@vplﬁng and are very ﬁgga@sﬁfml'alﬁhougﬁ
sxpensive to opsrate and keep in repairs,

To help this operation we have within the last
three yvears lastalled two large Dorr settlers, which take
the mix%@ra of lime carbopate and liguor from the ocaustie
cizers, glving them & prelimlinary settling, the mud being
pumpsd to the filters asnd the overflowing liguor put in#&
the Tinal setiling D.O.'s,

Two of the etzndard sods ash filters are in use
for separating the fished salts from the 430 Be liguesr,
and specisl setiling tanks have been provided to take out
a8 much of the sali and soda as possible thus ﬁ&&iﬁg great
jmprovemsent in the quality of our product.

The old fashion system of pot bailing has besn
supargseded by & pumping system,which emwpiies the pot
directly into the drume %y:m@ﬁmg of & smsll air drivan
portable centrifugal thus doing away with the laborious
hand operstion, which required considerable gkill and at
the same time avoiding the @tirringxuy of ths bottoms,
which wag apt %o voour.

Taproved machinery for making drums anpd mechinery
for meking granulated caustioc have been lnstalled,

The filters reguired large vaocuum pumps snd the
increased nunber of evaporatore a waler pumplng engine,

which drawing water from the canal delivered it through
surface condensers, which saved some of the entrained

liguor, which use $o find its way into condenser water,
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ENTRY #38405 - JULY 19, 1916

 This plan which bas been somewhat inproved
sines ite original date showe the plan of the p&egamt
caustie plant with its long line of filters; its
sﬁ&g@rﬁt@rs ine&uéing several T.E.J.'e; ite epescial
&iaselving plant ﬁith weighipe hoppers and ueasuring
wachines; twe Enrxkﬁhiakeﬁa:s_&ﬂﬁ its lerge inetallation
of gettling D.O.'e, |

The Bat&éit Cauetic Piamﬁg whioch was i&i& oub
from the experience g&iﬁgﬁ st Syracuss, has all of ite
evaporators in ons line,

The arrangement ie belleved fo be much better
then the srrangement at Byracuse and 1% is hoped that
in the future,the Detroit plan will be adopted.

It has sleo been suggested that we should
return %o the ay&ﬁgﬁ of evaporation of the liguer in
three parts; namely, 1#e to 32° Be, 32¢ to U5° and 45e
to 63° or &le Be,, as allawing'th@ last 607 of the
@va@ar&tiéﬁ to be done in quintuple effeote with high
prossure steam, the 320 to 45° in triple effectsand the
e 4o 63¢ in double effscts.

This system wounld make a coneiderable advanoce
a8 it would increasse the economy of the esvaporation.

If further improvement 18 to be mede of the
utilizetion of the waste heat from the caustic pots,
gither for svaporation or for drylng the waste lime
with the utilizatlon of the water evaporated in furthey
evaporation of liguor, @évsxal syatems of continuous
causticizing and washing are under study, with & view
%o the elimination of the expensive filtering plant
and systewms of continucus pots oxr with econoumizer
svsporators supplementing the pote are also belng
aaaéi&ared.

: Plant
The old boiler/hae been eliminated and the

steam 18 now takenm from the great norih boiler house
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on the other side of the ocanal,
Surplue exhaust steam from other parts of the
?1&%% wight be utilized and rearrangement of the plant
which will give less congestion making more room for

ﬁhﬁ‘spar&tﬁrst is very desirable,
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