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L 12 yosie ago are elill perfareing uunfa:u;r-’.q &4 wéustedy will con-
tire W o 80,
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Cecarsl Anilize & Fila Corporation, Orasselll, New Jersay.
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: Dre intarweistes are the building stones, o O speak, out of which
dyes are constrycted with chesicil peactions acting as sortar to connect one
irteraniiate with entiyr in mexfacturing the dre. The production of {ntere
moliates @TONORICALLY &3 in & pure form L8 the founcaticn of the Qe iniduwstrye.
Datalled descriziions of various $ntrrmezd s'«c; and Lislr macufacture woald

Do 8 mommaaial tark a8 #iout 700 fniormediates, for ths post part oryanie
ehosicals, are currently beirg protfuiel, Interzodistes manufactured st
Crozaslll are used not orly to ga%a Cres byt also mey entar 4nlo the PN
foctare of ney othter pri-.:0ts such &8 explozives, perfu~ss, nedticinals,
flavors, resine and plastics, A veristy of chexical ¢ zratiens are utilised
in the production and prucezsing of intermeliates, B:hny these includes

“ mma. by s,

é 1) Nitratin « the in'roduction of th nitro group (¥32) into an
ercemie eou;z-nu'rj t, peastiee ELY "-';-‘r;,sd ritric acld or s mivtiurs of
riteie acid &M Bl cte 0 D00 L Ln Y roival of wetws with consontrated
pullurie scid, Ko lexl ot &5.‘.1 Pott @ it Insd wadrd elsoviara,

2) prhation o M fntrol stfen of amdno groups (£:4) by reluction
Wb Sren sl €n o i Cstalyst or by oo lorle with e ia. In etch case
O ond of the paior prod..te tg anlline, an m,xrunt constituant of certain
& ide Bo leed,
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€) &7 ten = slzny emtrelled comtuetion wileh sgy dnvolvs buroe
ing in alr oF ro.. ... With exidising chezicsis to intreiace the (0) recdical,
wad 43 ueed extoacively at Orassclli,

7) Allvlatien o the introduction of an alkyl radical [(Cth); 7
substitution or aiistion into an orgznic coxpound with the ald of silfuwie
acide lsad &9 mot usod in acteil process But later on 1is weed 10 handle
products of reaction,

8) Isterification « 4{n the presence of some sulfuric acld, acids
and alcodols aro ccoirlud Lo estors such ae nitroglycering or aitrocellulose.
Lead oquipaant §s usod to & great axtant,

$) R-drticn o ernmieal charge inwolving a losr of oxygen or geln
of Rydrogon. Kt Gresselll homogordsod l1ead equipmcnt sorves sxclusively,

10) Exeracticn = o method by which scludle parts are separatod from
a sdatanco. Yuls 13 usually accomplished by hoating in Jackoted wuiscle or
by mvane of coils. At Grassulll lcad coils are wad for Desting and later
condensing. Qfton Jacketed hamogonissd load vesscls are used,

11) Cord:znsetion - most often 8 chngs from vepor to 1iquid state by
ooaling but some Jiais a chumical reaction involving cosdination of wolocules
with siparation of water, kmoguneous lead bonded vwesila are used in tiis
procoss at QGrasaelld,

At Oressslif tho sbove prooesses +ro uaxd At 0ne Line oF apotler ia
the mamfactury of thir mary products af which Qre intorasdiates constitute
th major part, As indicated, mizh of the opuirm.nt v3.4 4N Umes processes
consists of load ns vosscl linirxe (primarily Moxr-:=:u3), host oxchangse
colls, cmvyring 1ince anu Yalvod, protestivy Covering for sgitater bladcs,
P, fuza ducte, &4 pay other miscollanoous usts Lypically ancounter.-d
wnuveP eoiTtelvcs are havdled, In ©no of the a30ve procscescs concontrated
wlfurfe -0 (¢ 5w 96 por eent) ta ueod durtng ths rosction, In thst Caso e
104 £ wtidit 5 Yomncr, After the russtica $9 compintod, the acidifiod proe
Guct muet bo Jilota ard oteaslonally misralitad, kro 1oad oquipscat serves
cxpivatvuly,
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A fow of W mAn? interasiing leed inostallstions at the Qrerselld Yorks
N of the Joaer2) Antling & Fils Coroirgtion were eremined 4 Gstall recantly amd
: are Cotoritd balry, 10 2l tonel 130 w2 B VY Mled alamt WS oW utterisls
mEreeLadng 88 clacsly o3
iing 4% for dnmelisiicn,

o oxmrmrehraziva laberstory tezls uaiir €00
pastioia Waty footd dn soturl servics b .
Caleritun ¢f peivrlils of ewmsepustion £o o 9 meoufaniace 49 (T ileatod
9 Loy eotant UG tile peesiic 5 efien posell 2808 w1k eltack lizins
orcirkrily reriziant €0 {0 RSP everive tontlituenid. For this reasocn exe
tenaive tools must be conduclcy before finl metericd eelecticn 8o that the
mterial offering the most wniverezal protoctisn is chosca for the jobs

§ 8oc atcapanying drawings for constructica details of the oquipment |
; doscribed below, ‘

4. BReactfon Veascls

. -

The reaction wuesels aversge 12 to 18 ft. o depth and 6 to 8 M. in :
diamter. Most of tham consist af a stevl shell double lincd with scid-resistant :
brick and no lsad lining. Sace of tho Jackrtod vessels, howcver, are

@ 1y laad Bondud with no brick lining, Lead hoating and cooling coils, 1sad coil
pports, haoelsnously bonded 2aad agitators and bdoadod load vessel covers are
wtilisad in thy trick 1inAd weascls, (ne of that type sxaxined hamiled § per
cent scdium bichromte plus 20 per cent sulfuric acid at temperatures ranging

4 fram 200° to 2u0° P, 10 cvidence of lead corrosion was apparent and no trouble ~ b

! Mad besa encountered from this cause, ’

1 The use of lead in these vossels s particularly noteworthy inassuch

as the presence of even mingte quaniitics of metallic salts would sericusly effect
the quality of ths finis*«d product, lead's reaction with the ecrrosives handled
does pot result in the formition of ary corrosion products which right Ninder

in any dogree the success of the operatian. Tho covirs on Lthoss vossels which

are often operated under prossurvs other than atactphuric are codtructud of steel
hasogunoously bondud with lead from 1/4 in. to 5/16 in. thick. Tanks are amptiod
Wy blowing contants through & lead pipe cxtending Wrough the top to the bottom.

Be Crils

Zach verssl not heated cxtornally £3 equipped with an dntornal lcad
boating and codling coll constructcd of tellurium lead pipe 2 in, 1.D, and 3/8
1. w1l thicknoss, The coils hundle Xo-lb. stodm pressure foe Mcating and ¢ald
witer for cooling. They have given cxtellunt sorvice, tUx only NPT nucessary
b.m.lw. eorrcction of slight sagging on sy of th higher tespcriture resction
vesssls, ~ ;
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€. Coil EGyrport

Of particular irtarert in thess $n3tallations &8 the design of
the alleicsd Eoid pemmart conristins of eheical lead cast 42 bera 3 x kd tn,
in crosr=ercilon, oo DEFE €30 2 UD tho Andide of tho tash v 2s o cold 48
fastoncd to tho gurrort U men3 cf wiidsd lead straps, A1) ¢ roiiic
convergr et the houiz-iielel bise of the tak, This method viy ¢ Tzilaid at
Orasselll &8 a rexlezooy £oF burded lead stoel supiortse ACSorilr to
B, €, Tuisds, pan.t e ~on™, this setind of construction %, purnits urlfom
bondiny Lotoeen €oil &l £0orte) 1t fazilitatos conttrustion and ssixr Iy}
climineson the pesripility of {ron costexinttion daloterizus o &ro s 3
mercfocore nd 40 cazily maintained,? This typo of structure {8 B30I
sinca the coll cannpt be Mung from tho tank wall without penetrating the ecide
brick liming,

De ngun

Agitator bladce suspended centrally from above through & stuffing
box are us.ud to krep the chomiocals in motion during the reaction. The stool
blades for thls purtoso arc hewogenocusly bonded with lced VL in, thicks The
shafie of thy agitixréon the othar hond, aro simply coverod with shuct load
woldod Sogethar, Exporiunco showed thrt strvsscs sct up in the shaft of the
agitrtor tendcd to rupturc tho lead whon 4t was honogenously bonded, 8ince
lcoso 1oad coverod shalts wro put into scrvico no trouvble has beon cncountcrod
o8 tiis sooroe

E. Puse Ducts

During the reaction of the various chexicals 4n these vesscls, care
rosive forxs are given off, Differont resctions in oach vessel prsult in g
varicty of corrosive fumos which includo sulfur dlox de, sulfur trioxide,
chl rinc, bromine and mitrous axidss Any onc of thesc gases particularly 4n
corbinntion with the alr and nraisturc normally prescnt in tho systua can oons
stitstc n scrious corrcsion prodlan, Tho only neterisl that bas been adlo to
withstond succossfully tho corresive rttaey of A1l of thv-8c gasos corbincd 18
le~d, All roiction gascs src cxhaustcd from the individual vossels, colloctod
in 27 »nd 12 4n, disroter losd fumn exhaust ducts And carricd to a 16 in,
airret T 104 duct frv: uhinte thoy pass into fum ronov-l sendders, All of
those lincs which consist of chinsdc ]l 1cvd with & 3/3 in, w1l thicknoss bave
been in contiruxs scrvico for sboit 12 years with 1ittlo or no repaire = &
renarkatlo record conaidering the naturs of tho cerrvsives. 3inst ad of valves,
leed drnpers &or uncd for ty-pass arrangowats, All fur d.cte w-ro fadricated
on the plmt preeises fram 2l-1b, chemical shoct 1cad and are strapped 0 stood
chann-ls which rovido & euprorting framcworke Horizontal scetions aro strappod
on tho upper Ralves with storl and coverod with 1load, the undorsides rosting om
;::d.::u\mllo Soaller ¢imotr linue arc olrply 1814 1in stoel channcls Mhung
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land dredn lirey and Jead fNoor drains are usod for bandling waste
a2ids and wisis Gy $rno 0 lated, 10 post instances tellurinme lezd piping
wih 2 fpe 0203 tnizizes2 48 used, Load-lined valves are taod thooughoute

(S

€a of ths eonriit enis of dre intermodinte proceseing 4s trinitroe
tolnens (5.7)e Beceusr 7 (s grtlotive muturo of this metertin), ths steel
abovels vsoed for onivin v Lot (rutks would conetitute 8 dx”--rous hatard
if the oo~ irilinm ¢ v 1ok ef Joad wero ot used to alvantr i, L33
: of the storl prueist Lmnl o 4 for handling corrosive Acid filter precs cato
P ary loosc=1srd 14l vl Qeliy, 6 por cent antimoxial shoot lead, The trucks
: are 22 h Ry, P &nd 2 N, darep,

S, FERFOTMUNCE

A1l vessels and vessel ocovers which were homogeneously bonded with
load from 1/L in. to 5/16 in, thick have beon prrforeing successfully since
their installatisn, wiich averag:e betwoen § and 10 years agos, The smme exvel-
lomt scrvice his Also been givon by 1ead coils and suprorts and bondod lend
agitators = the orly devistion being provided by o latter which performod botter
aftor tho shafts wero sheet lead covercd instcad of load bondod,

@ Fose ducts gave cxccllant serviec sinto thelir eroction 12 years oago
and will undoubtodly eantinuo to resist succcasfully corrosive fumo attack,
o officiont anrncer by which thoy Arc suprortod contributed in large noasure
to the longovity of thete ducts (300 drnwings)e daste #2148 drain lincs nlso
heve scrvod for 12 yoars, s well as 8 quantity of lend-linad valvees »nd othar
mieccllancous load oquiprcat,

6. COICLUSION

An intricete scienco, tho inmufacture of intcrmediates incorporetos
anny eorbinations of a vrricty of corrosive chardeals undor a varicty of cone
ditisng of concentratinn, tooperature And agitstion, Bocausc lead is rosistamt
to many more corrosives rd cordinitions of corrosives thun rry othor cogparable
cerroaives handling natorial, it succosafully protocts much of the procoss oQuipe
mnt in this {rportant industry,

All of ths 1c~d work at Orassclly 19 done in A welleoquippoed shop
leceted on the pracines with tho cxccption of sone pabr construction ot out
to contractorss A result of many yoars' oxperience with lead vquipernt (dating
back to thoe dnys of the first Werld 'ar whcn Oerman-orde dycs woro shut ¢ff frea }
the Allice) QGAF unginc .rs havo loarncd® Wast Yead, properly appitvd and treated
with due rerpact, will serve rost ecommically., To this end ticy have specified
hoscgoneous bonding whorever poesible and apply the lead generously, st lesst
1/L in, thiek and oftonti~es )/u in, Wuck, By ad.pting the milosophy of spends

e ing 8 1ittle mre Anitially dnatesd of 8 16t 1ator en fop repatrs, OAY has
reaped & peward of excollont mervice from 4ts load eqiipy nt, Service 1ife Lo
a1l of the load inntallst{ ns d rcribod above has ranged froa § s 10 or more
Years and in mary cascs original equimnont is still perf~raing aatisfactorily
Aftor moro than 12 yiars ~f uro, The mnyrity ~f all lead oquipmant at this
PlAnt has merc than patd fer its original {nstallatisn costs ard, morecver, has
ot bewn Pepload ot ay tine by Ary subatitute raterinl,
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