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{ E Whan coel ¢ €istilled by hsating in absenoce of air it {2 ocmverted irto e

: ) mmber of #0114, llquid and prescus productes The prinoizel product by weist s

M ) B coke it equally importent are the bky-products sucha s the solids anthredens,
naghihalone, aaacnium salts snd cyanozen compiundz. Liguide produced are watse, tar
and varicus oils, whils [ases eoniist of kydrozen, methane, #tlylins, hydrogen sule
fids, exomia, nnroﬁa, ani the cx{iva of cartons -~

et -
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e aro usnally 80 to €2 crny, £ash 1s atazzsred 80 that there s saatiniong prads
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;% In the Byeproduet ecks plant ef the Oxited Statos Sorel Corporetica st - . .

Clairten, Fe., the scturaters end soparntors cre oloesly coemacted (m fineticn and
1n lesstion Yy a stesl reducing pips (30 to 38 in. dieaster) 1imsd with 5/G-im.

lozds The s ra are ¢logsd steol tanks lé=ft. Soep with 8 lémfte dicmater
11098 with 1/e-1a: leeds, Saturetors are £1ightly smaller exd sre 1insd with 8/Betnm.
1sad. There ars 14 sets of thess srd each unit uses 77,770 lbe ¢f lead, imcluding ,
the Iuge serreted cracker pips of cne~inch lead with slots oot ia the sides t0 allow -

E the vapers to tubble through the soids
E - . ' ¢
. de DETAIL DISCRIPTION OF LEAD ’ )
'} The saturator eeparator ocadinetions are uximl{ 1sad 1linsd Wt the *
: : iV entry end exit conduits are of steels There i3 a 3/8-in. lining in the saturators
' : 8nd 1/4=1ns lead {n the sefaretors. The two are joined by a redueing lead lined

pibe, 30 to 36~in. Bame of these linings have lasted 18 years end lave givea
trouble only oo the bdottame _

¢ LEAD FERPORIUANCE

The eamonium sulfate erystals formed in the dottaz of the saturstors ¢eause
scne adrasion troubles and while the lead lirings se e whole are satisfuctory, ree
1ining has been dcne 02 the bottams several tinss. In the old days the tar in
the ooke cven [As used to be suffisient to cover the bottaa of the saturator and
afford protsotion for the lead, EHowsrer, the molernised process inoludes the uge
; of tar sejarators and sxtrectors wvhich maove post of the tar befors the gas enters
4 the saturatorse Cottrell tar precipitators may aleo de ueeds

The other scurce of dissatisfaction are the oo inoh thiok lead cracker
pipes. The vertioal slits cut 1a the aides break open due to hesting and sdresive
astion and  epairs are 4ifficult and tise conmming. They samplain of excessive
sagging though graps {n varicus cozbinations have been ried. There {s one saturstor
ot & Massllom plast et has served for 21 yeers using s §/8<1a. lesd lining and
& lead ernoker pipe one inch thicke

In the Xoppers Coe. by-product coke plants is the Pittsturgh &rea they have
i . used stainless 816 ormelar tubes which ham givon very good esrvice for six years.
) They havs also hed good eervios from stainless bottos linizngs in the satursters
f 7  and separatorse 1t wes olalmed by Koppers Co. engineers thed higher ybolds undey
£ ~ " stiffer conditicos eould be oVtalned by uaing stainlesse Thay use monel in thelr
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12,000 ;ls agitators where teaporstures arm hw: Mm&u 15 oo 1n bt
seid ond testo solutionse Gtainless will net 4o the 3amnmcmm ’
basis sonditions preveil alternately.

The stainleas greds S14, 15 cne ¢ Lin mmum Wu@l mn L
which possces grest corrosiom resistanse, groster strongii ¢t eloveted tcopsreturee,. L
oan e hardeded only by ecld work, snd are esasily fabricitod bty weldiag, The 31 ;«;‘j.,.'
grade 18 Bt ptabilised with titenium or eolumbiun end the mlydl ia Wb:
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PIXT 2. LEAD LINI¥OS I¥ PYRIDINE PORERS .. -
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% INTROCUCTORY MISTORY . ( S T L o

Ayridine (CstsY) 15 ugu with a strecg and unplessant odor. daulty
0,582 and boiling point of 115,3 Thie product of the dsstructive distallatiom
of ccal {s derived from the tar basress It can be bhalogenated, nitrateld, suijhone .
atod, and with reducing agents piperdine fs forred ty the addition of six lvdnpa
atacs to this sarbon-nitropgen ring oospounds Floolines zay Ve formed ly the eaddie
tion of methyl groupse It (s quite mbh sad {8 unaf{fected Yy oxidizing apemts,

Ia 1840 orude snd refined pyridine was valued st $256,441, This was ia
mmmvmmmmmmvuuounzsa,au md!oulwm i

batid nomxy Pyridine beses have not deen recovered {n this ecuatry, Wt
Pave been allovred to rezein in the heavy oll with the phenolse The tejaration §s
socomplighed by agzitating the light oil with d{lute sulfuric soid in a lead lined
eonical bottom tark with a lead covered propeller on s lm- suft extending down
to the bottom of the tank.

)h.w organio conpounds and their aguecus sclutions are soluble im prridine
and it 1s widely used teceuse it 1s an sxoellent nearly netrual solvest, In s
oox;etitive way pyridine s used © trhidit the attack of phosphorio seid on steel
thus allowing concentrated onude acid to be shipped in steel tank cers asd also
zaXe possidlo the use of steel in place of leed $n apparatus whare ooncentrated
erude 2014 1s handled in naking various sodiua ealtss It 45 useful in making an
asthaa reaedy and 49 ensouztered a8 a oonbustion product of your dally cigarettess

be PROCESS DiSCRIPrION

To separate pyridine from the tar tasee the liquor 1s doiled for two hours
at 1069 ¢ (222.8°7) in dilute sulfurie soids The colution 1» next mads nedtmal
or slightly basto and given o redoil for two hours at the eame tenperature before
eaptying the tank and resharging

ELS ataiasia it

The tower oparates on an &-hour cysle with rapid temperature ehangss betwees
outdoor tempersture and 223% £, Por such of the Pitteturgh winter this u;pcneun
ehangs would be 4{n tha renge of £23% 7 and over,
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. &n:z%aé thresdd the tep of i &onk soibetes U2 s&h»“;wﬂ

. triod, bt {4 gave thom Crodils withiz tkeee monthe and oo kopt mﬁ&aﬁwnw

mﬂummﬁaammaiﬂ-&wt A 1228 e 1isr o & Lo ehedt

rryrted BInr the $op of the tex: farciches hotte The 60iie £re $4. i2. in rafizs -
Fﬁm,metthiahuwm_mnmofbw hsdpip. R

umm.mo.l/o-:a.wpm Tood was e nmwm

sorvioy of o yoars oaly with sxorasive muintonesos. Bmoziescus liniag was
oimnfoned in Earch, 1K2, when 1At-in, chset lead with girons, 50 ix. erart, was

Anctellods By Agril, 1068, 1t vas foumd moccssary to inetzil 5/9eins lead e the

¥oitan end sidss wp to B fto Fowsver by October, 104d, fuilures cleng tha evans
snd eapging had progrossed €o Such an extent ag to reguirs replscetsnt with 3/8-1n.
lsad ell-overs This has cerwed to date, dut it is cluimsd only wi¢h high muintesancs,

4n abendoned stainless steel heating ccil was eocn discarded on the ground
ssar the prridine towsr with heavy essrustations of oorrosion products. It had
Teplsocd a lead ooil, serwd for over fiwe years, sand just recently been replaced
Yy asother stainless ooll.o

coEcIysIoss T [ S SO

The Xoppers Cos engineers clatn insrvesed yields under stiffer opsrating
canditions througthe use of stairless 318 in their orecker pipes arzd bottam
licings of seturstors and separstors. By using their own stainless products the
steel ompmniss ean probably use stainloss steel at a lower cost than hamogenecusly
lead 1lined products snd seen willing to make the change to stainless 4f too much
trostle {s snoountered with the chesper chenioal lesds Strongsr leed secticos
could possibly be odtained by redesigaing the orscker pipe -uu to & pattern of
round and half-oval exit Molese

lead linings in the prridine tawer have given poor service under exposure
to extromes in teapersture and oonoentpdticn veriations. The wide and fairly reptd
variations in texperxture coupled with alternate acld and alkaline washings wou
sugprst 4 lining combination of lead and bPrick as a possidle soluticn rutder then
pash lead alone too far wintil the dissetisfaction brings about & ohange to another
materiale . .
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