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TRECHNICAL MERTINGS 1951.

Pavcr Ho. 11; CONFIDERTIAL

Thia paper will be pregontod ot the Teaohnicnl Meetinga in
Porls on Sovtonber 25th ond 27th, 1S51. It st not be published
prior to that dete cnd, in ony cofe, it wust not ba published
wltheout tho pornicsion of tho nulhor.

NOTES ON THRE RUNNING AND ST.BITLITY OF A SULPHURIC

~. AGTD PLAHT - KACHELROFD SYSWIN.

vy R. DEGHOLT.

The choiaa of the proqocsd to ba adopted by o lTertiliscr
annufacturor,who wishea to install e aulphuric noid plont, 1=
gonowhnt AifTicult. He ie ;uided by considerstlions of tho coat
of instnlloticn, outyput, cunswipilon,nnd alsc of facilitios in
rognrd te ruanndng and acdntonnnoc, elosticlty cnd atobillity.

In rognrd to theso lettoer peints it scomod % us of intorostd
to subnit the rosults of cur oxperience,cxtendin; over nlaovst one
yonr,with o plant instrllod at Broest, necordin, to the Kochkarolf
procceass, and put Into oporntion 1n July 1920.

This unit has boon oroeted undor ths KACHILICFE/MATIGNON
patent for the intonsive ueanufreture of swiphurdo »nold, wcoordlng
to tho process ond techniguos of Mr. Salscd Sorrn.

The plant hes o produotion eepnelty of 40 tona per doy of
. gulphurie neld, oxproasod as nono-=hydroto. ‘

. _ In ita antiroty tho plont cooprlaca:l

4 Morltz furasccs of 7.5 tona with clegtrostotlic duet
prociplitntors

- 2 Glover towors in'pnrnllol;

- *ho netunl Kochkeroff systoen econposaed of four atcel towcrs,

' T which
~ tho "fivat scctlon" towor 46 in stoal, lined wilth rofractory
bricks cnd fillod with Raschip rings. Ciroulrti.on. of acld

in tho upper portion is by n scrica of dlstrilbutore;

- throo towors rrc in stcol without lininy, enpty (with the
oxcoption of tha laat, which contains pnroking in the lowur
goetiun), whore otoulacrs projoect tho neld in tho fomy of nlat.

~ finclly, two Goy Lugsac toword.

L buttary of coslera controls the toipercture of the cireuln-
ting eclds. It goos wlthouwt seying, that there nroe punps for
rnoving the neid, a fon, tenks nnd oll tho usual acccssoricos,

We dc not proposc o rocopitwlata the whols theory on which
tho Kachlioroff procesa 1s bhraed and whilch by now is woll known.
It 13 oconmon knowledge that, nccordins to this thoeory,tho
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fornation of HpSd4 takes plooe in tho 1i%uid rhaso and thet 1ta
Yaloelty 18 tho norc bronmounced tho greater the concentration in
Nz203 in relation to S0,

This has lod to o cirowlation of a vary ooneontrated geid,
leh in nitrous priducts, in the four ¥, tawers, in a vory rapid
cycle and in a elaosog cireuit. The conaerntroticon of nitrousg
producta, howcvoer, 45 1initod Ly tho tonsdon of nitrous voapours
which agodn arc o funotion of +the Tourerature snd strength of
acld.

The ol to be sttained is evidently = couplcte oxidatilon of
202 ond o Satisfretory reouporotion of nitrous products., For
thia 1t 4g ecoscary to onaurc n stabllity of roaction, 1.0,.,
cecording to the Enehkerofr theory, to obtain such th-t the
Prodortion of SDgpinitially transfomied, rouning constant in oroh
of the woctora. “When this eguilivriun e schioved, 1t is ob-
Scerved thet the chimney of the plont codts only o 1ittle whita
auoka,

¥hon the ronction tales plres towards the top, 1.a,, whan
it 1s wore notive in tha firgt soctiong of the apporatus, the
srioko heconoa oronie~colourad; therc 1s o visible logs in NOo,
The renotion hos tormdaat 0d too quickly, the sxldnticn hos becon ‘
toc ropid, wnd +he cguincloculor propor%iun KO + HO2 hos been
disturboed ot the expenso ol n less well absorbaed NC2.

With tho inverso hypothosis, ronctions toke plece in the
1ot goetors of the apparetus, ~nd the @ioke resainsg whitc, In
this case 1t 45 known that there 1s o furustion of Intornedinry
Compounds, resulting in lossas in nitrous products in the fori
of NOp. Thera 1g +hon rp CXe08slve consuiption of nitric acid,

The r8le of thg Supervisor of the plent condiets, thercfore,
af nvolding n displacenant of resnctions, i.e., of nalnteining
the concantrotion cnd the temvernture within bhe flxed Iiuits,
Theso linits nro VELY nerrow 4+ or - 29 cantigrode ond 4 or . 0.1
dagrog BE,

ind yut, the equllibrins 44 very enslly obtedned and, in
splte of the very unfovourable workin: cenditions, such as lack
oI curront for 18 conseoutive Lourd, very hoavy thundcrstorns
ttc., consideorablo Glaplacencnts of ronetions have raroly boon .
otsarvaodl,

It 13 tha concoption of the plant itself whiloh enablogtho
Junoervlaor tu control tha csonaentrotion and tho tonpornture of
the cireulating acld, that i3, in feebt, the nitroud tensden and
the tension of water vapour.,

Firat of all, +the redaced diaendions of the plont 1iait tho
heat oxchansoa with the oxtordior nnd resduco the 1nflucsnce of
etiespherie conditions .

On the otlhior hend, the cyele of ciroulation sf the acid s
ropid, since 40 cubic etrasg of acid are puuped at o daliveory
rote of 60 cublc Lctros per nour.,  Almost tho tobal quantity of
the ncild, clreulating in = closcd Clrecult; posses iném the cocler
ond, by verying tho delivory of the coodling watur, the tuupernturs
le aesily rogulatoed.

Neverthaloaa, &3 the working conditions of the superpacsphnte
industry hove foroed us to dimlt our Production, ot tlues  to n
third of the totnl copaelty of the anvprratus - 1+ should bo notod
lood chabers ouvuld attadn aucl o Low 1duit only with difficulty -
wo hove bean lnduoad suring oold spells to olininat ¢ the cooling
woter end cbasrved o Tolling-off 4n Tanpornture of tho ordor of
100 eontiprnda,
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The reactions were lthen transferred to the farthest units
of the apparatus, a faot which we detected by the presence of a
sianll guentity of 502 of Uhe gases ontcriny the Gay Lussac
tower 6up to 0.1%) and by the cxazgorcted loss in nitrous pro-
ducts. In order to conpensato these losoes 1t -wos necessary 1o
introduce 4 tizes the norasl guantity of nitric sedd during
Aoveral days.

This additional supply of nitric ecid could bo considerably
raoduced,or even ¢lininated,by tekins the precuntlon of codponsn-
ting the fall in tenucrature by dllution of acid to lluits cou-
patible with o sotisfoctory reelatocnco of tho iron,

In thia way, aftoer & stoppoge of acnufacturce lasiing 18
houre, dug to loek of aloetricity, ond olftoer the temparature of
the gescs,leaving the first tower, mnd of the clreuletling peld
nod diminished by 10¢ ceontigrade, the equilibriwe of the tenper-
ature hos been ostanblished twenty hours Fter cowdenolngs uvpara -
tlona and tho equilibriwy of renctions has beon estoblishod
lmiadint ely after 4ilutdicn of acid, without the nocossity of
introdueing an ndlitionul quontity of nitric ncid.

It 19 Just oo easy to rogulatce tho concontrotion of tho
olrculnting acid e tho tenporature under norcl worklng con-
ditlons. In view of the fact thot the neid is wolghed svery
Twoe hours ond the wonter 1s distributed ot tho top of the {irst
tower by o gyston of four neggley, plerced 1n such o ouonner os
to ensurce o dslivery of 40 to 100 1litres ench, webave noblced
o deviation of not nere then 0.20 BE.

The tuipor~ture onid the strensth of the clreculcting ecid
bulng reculatoed, the cquilibriw of the reascticns dopends, in
ndditlon, on the nitrous tension, 1l.s., on tho concantration of
nitrogen oxildea,

Experienocc ahows that, all things bein,; cgual, coviations
of the vrdaer of 4 graamos 2er litre  (ecireculaticon apid contrins
about 100 ~srosniss peor litre) do net interfere with the running
of the npporntus.

But 1f thoe great voluuw ¢f tho circulation ceid iz taken
into aocount - end this voluwie cxplaing the roanrkeble inertis
of the apperatus -~ 1t iz obscrved that such n varinticn in content
. correaponds to o vory conslivrable cuentity of nitric acid,

A grainog per litre in 40 nd raeprosont 160 kes of Np03,
henca 260 k.m of puro HNQ3 or about %00 kga of 369 B nitrio acid,

Prozn the abova cbuervotions inportunt deductions nre obtoinoed:

(1) When nitriec acid 1s introducsd into the cireuit of tho
K nonufacturdng towers, Lut not intuv the denitration tower, thorc
is no difficully in aupplyins thoa in a discontinucus wanner, for
exolple, 60 kra din 1 hour, threo tloes o doy.

(2) The affcete of lossas in nitrous oroducts zinke theni-
Balvaa foll only when they sxceed 160 ko2, oalculpted s W20y
end have to continug for a lorns tine befors cttailning s dongere
cus 1inlt, Teaporary coused,such as clisnso in tho coapoalticn of
the geaoes durineg the elomninz of the furnoeces, hove no reper-
cuaslon on ths cquilibriun of the reoctlon,

Finally, a gsatisfactoxy recupernticn of the nitrooon oxldes
deponda elso on a well-conductod denitratlon.

Thia denitration is inportent, as, indepondently of the
racupcratlon in the Guy lussno towers, %h@ Glover towers puat
reoaivao a porkion of the cireuletinz weld (8trong aitrous acid
contedining obhout 100 Syrouisa por Litra of Wo03) correaponding to
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tho production, ia the Kychltaroff towers, of about 75 to 80%
0f tho total production thioh 1s obtrincd at the outlet of the
Glovor towar),

In tho. firat nonths of preduction, whon osarating ot o low
ratc, wo only obfained a sotisfuctory denltretion by nllowinz g
corvidn diletion of tho wold 1rn the Glover, thc strongth of
which 414 not sxeeoed 57.50 RE,

Tho roouperaticn in +the Goy Lugune wng neveriheloess sptlo-
fnotory.

-_Actunlly, wo pet bettor results and a totsl production in
609 B¢ acld by utilicing cur two Glovers in tho following lonner:

The gesos troverae thoo in parallel, the aclds arc clreu-
leted in serdes, tho firet Glover reoolving nll tho acid for
denisration (produeticn of Kechisorof £, anlic wp neld from the
Goy Luwssac tower) ond, in oddition, a corteln guentity of tho
neld of the olowod clrouit; ond the second Clover receives the
aoid coning from Lo flest (with the excepticn of the gquontity
cirouleiing in oloso clroult).

43 the acld in the Goy Iussone towers 13 only renewed by

ong rifth every hour, the sprinkling of the accond Glover ia .
reducad to about 1 ol per hour, widlch perndte of using to She

best alvantngo tho tunpornture of the rnsos.

fhe homogencud dixture,conding fron the first Glover and
clreulating in tho sceond, has o nediun nltrous contont (25
grompies N203 per lLltre) dilutod to 589 BE. Thc roaotisn is Vary
intenso ot tho top of the towor and anrenders 1uch heat, which
cnsured o rapld donitrntion, whilst the heat orricl by tho
Graaea te the botton of tha %owar cnsuraeg concentroaticn.

CONCLUS TONS

We iust cbvicualy wnlorline thot our observotions ere tho
Crasult of n ogencwhat short oxperience, scclug thoat tho plant hins
baen operating fur barely -~ yoar.

Nevertholese, 1t 1o indiaputeblo thot tho Kachkaroff process
porales of the 1natellation of unlts enjoying o ronarkable
irrunity agodnst all eausos of dinterferonce of short duration. .
Tuils stoabllity afforeds o avont frncllity of explaitntion. Errors
by cupervisora eon be rondily ronedled, cven efter sevoral Loursy
it 18 pogasible to foce stopyoses of 24 houra csa.

The reouperntion of nitrogen oxidos isdlso favoursd end, o3
Aoanster of fact, cur cvnsunption of nitrie ncid, culculntc& in
nenohydrate, in rolation 4o onohydrote pulphuric rcld, da-
cronsced to obouwl 0.70%, the appoxotus operating: ot less thon
half ite coprolty.

The rucrulting of tho atnff wos cody . Ordinary worluien,
chogan from the noat skilful wnd intelllzont, but without spoecicl
trodning, ande exeelloent suporvisors.

A 8lngle worlman ern run thoe wholo cpparctus wlthout diffl-
culty. OFf ooursc, a furnoee hand enawros thse suooih runpdnyg of
the furancos, Durding the doy one workionn spends e fow hours on
aloondin:,

Tha starting up sovo rise to no incidents and cquilibrium
wad attndned dn g daya, countving from the initroducticn of pyrites
Into thae furnecas,
-
Tha chensce ovar fron ono nermfocturing eyele to anothor
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presents no difficulty.  An unforsseen out in current, incidents
in the Mmaning of the pwipd, atoprasea for varlous reafond,
Interfere only #lightly with nanufacture.

Swumarizing, it may be gzid that the apparatus 10 easy
te run and ol sreat oteblllity.



