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Dre intarwediztes are the building stones, 90 t0 speak, out of which
Qres are constrycted with chexicil peactions acting as sortar to connect one
irterandiate with entivr in mewfectoring the dre. The procduction of intere
moliates @TONORICALLY &3 in & pure form 48 the foundaticn of the Qe inidusirye
Datalled Cescriziions of various intrrmeiigtas and Usir maculacture wmld
Do 8 mommeanilal terk &8 #cout 700 fniermediates, for the sost part oryzande
ehoaicals, are Currently belrg proliinl, Intersodistes mamifactured st
Grazsalll &re ured not orl7 to pa%a Cres ut also mry entsr into the BARe
focture of my other pri-.:Cts such &8 explozives, perfumss, neticinals,
flavors, resing and plastics, A veriety of chexical ¢ z2rations are utilised
in the production and procezsing of intermediates, Brisfly thess includes

M e e s e e

é 1) Nitraiin « the introduction of th nitro group ($93) 1nto an
ercemie coaporaryd t, rr""" LR S ~:r;’:.-4 ritric acld or s miviure of
riteie meid &pd B0 e e D0 o Li Yt rooival of wels: with co.sentrated
sulliuris scid, ln ;.osd. st U 19 pitt @ priv Inep uard elsioaTe,

2) p-tnetton oo the felrol stien of asind grovups (£:4) by reluction
wWh fren and €0 . L3 Cetalyst or by ®oonlyrle With gmon u. in stch case
O one of the Ralor Pro¢a.le 1o aniline, an injurtant constitesnt of certain
Q3. Bo leed,
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Ang in alr oF Fo.. ... With ciidizine €hezicsis to intreiuce the (O) redical,
wad 43 ueed extoncively at Orassulll,

7) Allvlatien = the fntroduction of mn alkyl radical [(CHy); 7 W
substitution or ailstion into an orzanic cotpound with the atd of sifuwrlo
acide lsdd 49 mot usod in actoal process dut later on i3 weed 0 handle

products of reaction,

8) Esterification « in the pressnca of some sulfuric acld, acdds
and alcodols arv oo lud o estors such as ndtroglycering or aitrocellulose.
i i Lead equipaont i usod 10 & great extant,

et

9) R-drticn = eramical charge invelving a loss of sxygen or geln
of Rydrogon. It Grusselll homogordsod lead equipmcnt serves sxclusively,

g i oAy a2

10) Eztracticn = o method by which scludle parts are separatod fros
a mdstanos, Tals Is usually accomplishwd by hoating in Jackoted wiscle or
by muane of colls. At Grassulld load coils are wosd for Mesting and later
condensing. Qfton Jacketed homogonissd load vessels are used,

11) Cont:nsetion - most eften 8 chanps from vepor to 1iquid strte by
ooaling tut sce Jinis a chamical reaction fnvolving cosbination of molocules
with suiparation of water, Kwmoguneous lead bonded vwasla are used in this
procoss at Grasselld,
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At Oressslll tho sbove processes rro vaxd AL one time oF inotiher ia
the mamufacturs of thuir nary products of which dre intereasdiates constitute
th major part, As indicatud, muzh of the ogulrz nl vl 4N Umes Processes
consists of load ne vosscl lindr-a (prizsrily howr :~:u3), hest oxcharngsr
colls, cmvyring lince anu yelvoy, protestlvy Coverdng for sgitater Blalus,
e, fuza ducte, &nd pavy other missollaoous usts Lypically ontounter.d
N veP eoiTralics are hasdlod, In ©@wro of the aT0Ve procoescs eonctonirated

(:) mlfurte o~id (o 5w 44 por cent) 48 uecd during ths rosction, In that ¢sso N
lord §s wtilit ) Yower, after the poa~tica § compintod, tho acidified proe .
Quct mast bo Jiluta) aned oteasionally rxiralitad, Jkro lcad oquipswat secves ;
cxsivaivuly,
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A fow of the many interesting leed inctallstions at the drarselll Yorks
: ef the Teaer2) Antling & Fils Corooretion were exenined 4a detail recantly amd
: ar¢ Cotorited balrd, In pll foed 1830 WL P U103 altnl EAh oL nnterisls
o omrrehrariva laberitory Lests undT €000 ficnd grprodlaing 88 clot sy ea
passiuia tiany fousd dn sotarl servics hi oo eoiatiing 4% for dnmtellisiien, .
Eoloivtun ef peloriols of eamsiruetien £ folormel oy mmufaniace 39 (o ileated
9 Loy etans U g tide reesiic 3 eften putull ~uoask® wileh eltack lisdin3
orcirarily reriziant o {9 Rt exevenive tonflituanids  Por this reason oxe
tenaive tools st be eoniuclcl before finil matericd eelection 80 that the
mterial offering the most wniwereal protoctisn is chosca for ihe Jobs .

; 8oc atconpanying drawings for constructiion detalls of the oguipment /
; dosoribed below, ;

A. Besction Vesscls
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The reaction wussels aversge 12 o 18 1. in dopth and 6 to 8 M. 4n :
diamter. Most of tham consist af a stewl shell double lincd with acid.resistant :
brick and no lsad lining. Sace of tho Jacketod vessels, howcver, arv

@ 1y laad bondud with no brick lining, Lead hoating and cooling cotls, isad codl
wpports, haoerancously banded lead agitstors and boadod lcad vessel covers are
wtilisad 1n thy trick linud weascls, One of that type sxaxined harxilsd § per
] cont scdium bichramte plus 20 per cent sulfuric acid at temperatures ranging
4 from 200° to 2u0° P, 10 wvidence of lead corrosion was apparent and no troubls ~ )
! had been sncountered from this cause. )

The use of lead in these vossels s particulirly noteworthy inasmuch
a8 thw presence of even minyte qQuaniitice of metallic salts would seriously effect
the quility of ths finig*d product, Llead's reacticn with the corrosives handled
does pot result in the formition of ary corrosion products which might Minder
in any dogree the succoss of the opuratian. The covirs on Lthuse vossels which
are often operated under prossurvs other than atactphuric are cotructed of steel
homogunoously bondud with lead from LU in. to §/16 in, thick. Tanks are amptiod
7y blowing contents through & lesd pipe cxtunding through the top to the bottom.

Be Crils

Zach vessrl not heated cxternally $3 equipped with an intornal lcad
beating and cooling coll eonrtmuetkd of tellurium lead pipe 2 10, 1.D, and V8
1a. mll thicknoss, e coils hundlc Yo-1b. staam pressure for heating and cald
witer for cooling. They have given cxeellunt sorvice, the only mpsirs nucessary
being the eorrcction of slight sagging on sumy of Lhw higher tespiriture rescticn

vessels, ~
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Of perticular imtarert sn thess fnatallations 49 the design of
the alleicsd £oi) gommrt eontistirs of ehetcal lead cast 42 bers ) x k¥ tn,
in croes=escilon, Lo DEFE €17 0 UD 150 An2ice of tho tack v 24 W €0l 4
fastoned to tho guerert TP meers cf wolidsd Jesd otraps, A1) oo rosiing ¥
convergr et tha haotie-iisv/2o) bise of the take This msthod wiy ¢ Toleo
Grasclll o9 a :ls £or burded Yeod stoel Supportae ACcorilng to
R, C, Tuisdn, pin .t &7~ =™, this sethnd of conatruction ®,,,purnits uwrl form
bonding Latreed €oil s £0 torts) 1t fazilitatos construsticn and ssix iy}
clirinrsos the pegzlbility of dron conteminstion deloterisus €0 &ro o4 "3
mercfoctore and 48 camily maintained, @ This typo of structare {8 nxanuilry
sinca the coll canmot be hung from tho tank wall without pemetrating the ocide
brick liming,

De &uun

Agitator bladce suspendod centrally from sbove through a stuffing
box are us.d to keep tho choxioals in motion during the reaction. The stool
blades for thls purroso arc hewgenocusly bonded with lced 3k in, thdck, ™o
shafte of thy agit ®rson the othzr herd, arc simply coverod with shuct load
woldod Sogcthar, Exporiunco showed thet stresscs sct up in the shaft of the
agitrtor tundod to rupturc the lead whon 4t was hoaogenyously bonded, 8ince
lcoso lond covervd shalts wro put into scrvitc no trouble has beon cncountcrod
08 tihis sooree

5. Puso Ducts

During the resction of the various chomicals 4n theso vesscls, tore
rosive furxs are given of £, Differont resctions in oach vessel prrsult in g
varicty of corrosive fumnos which includo sulfur dod de, sulfur trioxide,
chl~rinc, bromine and mitrous axids, Any onc of thesc gasos particularly 4n
corbinntion with the alr and raistury normally prescnt in tho systua can oons
stitstc n scrious corrcsion prodlan, Tha only nateri<l thet bas boen adlo to
vithstond succossfully tho corrcsive rttack of A1l of th-sc gases coedinced 48
lc-ds  All reiction gascs arc cxhrustcd froo the individual vossols, collectod
in 20 »nd 12 4n, disxoter 1o3d funn exhaust ducts And carricd to » 18 in,
Qirnet T lo*d duct fr: uhence thoy pass 4nto fumo ronovsl senbders, Aldl of
those 1incs which consist of chimdcsl 1cnd with & 3/3 in, w1l thicknoss have
been in contiruxs service for sboit 12 yoars with 1ittlo or mo repaires = a
resarkstleo record considering the naturs of the cerrusives. inst-ad of valves,
leed danpers are uncd for ty-pass arrangowate. All fur dsCts w-ro fadbricated
on the plant preeises fram 2L-1b, chemical shoct 1cad and are strapped L0 stocd
chann<ls which jrovido & suprorting fremcworke Horizontal scetlions aro strappod
ob tha upper Ralves with sturl and coversd with load, the undcrsides rosting on
m&;nmqll. Soaller dlametr linus arc oirply 1884 in stoel channcls hung
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4 dredn lirey and lead floor drains are uiod for bandling waste
82ids and witis Gra S - tated, 19 most instances tellurizme lecd piping
Wit W2 fre UiX toiziieo2 4 used, Loead-lined valves are usod tiotughoute

»

€a of ths eonciit ents of dre intermodinte procesein: s trinitroe
toluene {5.7)e Beceer cf L5 glozive muturo ¢f thie meteria), ths steel
abzwold uscd for ormivinT 1o Lt Arusks would conertitute 8 da”--rous hatard
Af the B~ irifom enor v D200k ef lead wero ot used to al7mnbroz, L33
‘ of the stucl prveist Ll to 4 for handling corrosive acid filter precs cnvo
PR ary loocsc=1srd 14l wlL, Relis, 6 por cent mstimoxial shoot lead, The trucks
: are 22 h £, mwp &nd 2 M, Geepe

S, PRRPOMIULCE

A11 vessels and vessrl ocovers which were homogeneously bondsd with
load from /L in. to $/16 in, thick have beon prrforming successfully since
their installatisn, wvhich averag:e betwoen S and 10 yoars ago. The smme exdol-
lomt scrvice hes Also been givon by lead coils and supports and bondod lead
agitators « the orly devistion being provided by tho Iatter which performod botter
aftor tho shafts were sheet lend covercvd instcad of load bonded,

a Fose ducts gave cxccllant serviec sinto thelr eroction 12 ycars ago
and will wdoubtsdly eantinuo to resist succcasfully corrosive fumo attack,
o officiont aarncr by which thoy Arc suprortod contributed in large noasure
to the longovity of thate ducts (300 drmwings), duate #:18 drin lincs nlso
have scrvod for 12 yuars, rs wcll as & Quantity of lend=-liniyd valvee ~nd othor
xieccllnnoous load oquiprcat,

6. gorcusion

An intricete scienco, tho inmufacture of intcrmediates incorporectos
arny eorbinationy of a vrricty of corrosive chardeals undor a varicty of cone
ditisns of concentratinn, tosperature And agitation, Bocausce lead {8 rosistant
to many more corrosives £1d cordinstions of coerrosives than rny othor Cooparasble
corroaives handling natorial, it succosafully protocts much of the procoss oqQuipe
ot in this {rport~nt industry,

All of the lc~d work at Orassclly 19 done in A welleoquippod shop
locetcd on the praites with the cxccption of sone pajor construction ket out
o contractorss A result of pany yoars' oxperienco with lead equipernt (dating
back to tho ¢xys of the first Werld 'ar icn Oerman-cade dycs woro shut ¢ff from }
the Allics) QA ungine .73 have loarncd st Yead, properly appiivd and trested
with dus rerpact, will serve rost scommically, o this end ticy have specified
homogoneous bonding whorever potsible and apply the lead generously, st lesst
L in, thdek and oftentines /i in, thick, By o4 [ting tho milosophy of spende

6 Ing 8 1ittle mre Anitially tnatesd of 8 1ot lator on frP repatrs, GAY has
reaprd & peward of excollont mervice from 1ts load eqiipy nt, Service 1ife for
811 of the leas imtallst{ ns di rcribod above has raneed fr-a § th 10 or more
Years and in mary cancs original oquimnont is still perf~raing satisfactorily
Aftor moro than 12 Yiars nf uso, The mny rity ~f all lead oquipment at thie
PIAnt has mcrc than patd for its original installatisn coetd ard, morscver, has
ot bewn Prplaoad ot Wy tine by Ay subatitute raterdial,
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