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Yo fundeomental difficulties have ever been met
in the foam process. It may well be stated, therefors,
ﬁhat there remein no important unsolved problems in
the process. Difficulties of the second order of mag-
nitude haVerﬁqﬁever beenvéncounteredg énd they have
causen inﬁérruﬁtions in the 1.5 cbm reactor. They
will be Alscussed here, and means used for overcoming
them will be oxpléined.

1). Leaks in Stuffing Boxes and Valves.

The contents ¢f the reactor sump must be kept in
circulation by pumping to cool them 2né to degasify
them. A cenivifugal pump is used for the purpose.
Even 1f 1t wsre 8t &1l possibdlo to set the pump drive
directly inside the Ligh pressure space, thus avolding
the need for a stuffing box for the‘shaft, it would

8till be preierable fcr constructional reasons aad for
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control to 40 1t as 1t iz now dons and Lo lead the

shaft outside through & stufilng box. Such stulffing
boxes have 2lusedy beoen succesefully used in prezsurad

The problism hers iz, hovever, made mopre difficult .

by the neceszity of avoiding leaks in & sump space
which contains a suspension of iren, iroan cxide, ivon
cerbonste snd iron cerbiic. The guspensicn hoe &
proncunced grind;ng effsct when it enters the space of
the shaft stuffing box. Deep encugh grooves sre quickly
formed on the sheft to rmeke it unusadble. To overcome
this @ifflicuity abcut 40 kg of grease 1s forced every
dayiinto the stuffing boz space, and this prevents
the converte? sump liquid from entering it.

. The Burgmann packing, impregnatéd with oil'and
graphite has been found sstisfactory.

The stuifing box packing becomes gradually used
up, and it must pe tightened. When this 1é no longer
' possible, a reser&e paerallel pump, with valves closed
when not in use, is connected up, the first pump is
disconnected snd taken cut for repairs c?lrepacking
of the stuffirs box. Several valves ere required for
this change, with & large bore, éo as not O rarrow
Aown the sump outlet. This naturally will necessitate

having a few more stuffing boxes for the valve stems.
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It iz no lcnger gilfflcult to-day to Install valve

2}

sels., Bever the less,

43

stuffing bozrsceg in prassured ves

T

the fallure <f 2 Tlingsy valve caused by the peculilar
properties ¢ the szune wag the csuse of & astall fire
ir the fell £ 1542. She atuffing box packing which
evidently 2’ been made oo week, sprung & leak.

Steps token lpmediately were To nmo avail, becoause the
gsump material inside the packing produced channels

in tﬁe course of a fev minutes, begen spattering cut-
side, as it aiways does in cases of this kind, ang
'c&dght fife necause of the presence of pyrophoric iron
in the sum§ material, | ,

The‘xliﬁger valves have been renlaced with slide
fvalves of anuﬂmerican design wh~ch have so far been
ylfound satisf&ctory.

-2)' Settling of the Casalyst . in the Rsactors.

Ths t@ndency of the catalyst 1a the sump to
- stick to‘the véll surface acts as another source of
trbuble. This behavior has béen discussed in getail
cn 11/28/42 in a rvepori entitleq "Deposition of
Csta?ySus on the Reactors Walls in the Foaming Process”
it becomes munifest by the formetion of gradually
thickening s«2ly deposits of catalyst on the inside
vall of a rgactcr. A simllar phenomenon can be cbserved

in the degesifying pot. and in short in any place where
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the liquid is not in & violent motion. This deposit
is not formec by a2 sedimentatlon caused by gravity,
but by the achssive actlon of some difficultly
gsoluble substance formad in the sump, the nature of
which cen a2t present only be suspected. 7

The formetion of séales gradually renoves increasing
emounts of the catalyst from the reaction space ang
noticeably reduces the reaction space, and the trouble
Was finally ¢vercome by finding mechanicel means of
pneventing the formation of the deposit. A Lind of
scraper wasg introducaed into the reacsor, a freme
structure whlch can be rotated by means of a shaft
in the cylinéer axis of the reactor, ang which scrapes
the reactor wall angd romoves the catalyst deposit.
_zheiscraper shaft is corried out of the furnace in its
upper part through a stuffing box and is conhected to
& hangd operateﬂ cOnica?'dpive; The scwaper is operateﬁ
only occasionally, say svery four hours, 30 &8s not to
put unnecessary strains on the stuffing box. It operates
very easily, ang has A3 isclosed the surprising fact,
that the carton dioxide content of the end gas,
vhich is & measure of %he gas converazion, is increased
after each stirring,_e.g. from 30 to 32 percent, if
it wvas low before. We can not explain this fact by

- scraping off a corresponding amount of the catalyst
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from the rezctor walls, btecause & sufficlent amount
of the cataliyst could rot have deposites since the
previocus scraning. Ore is rather forced to assums,
that there probably exists & loose gedimentaition of
the catalyst on the bottom of the converter, which is
agalp brought into circulation by the scraper. The
stuffing hox on the scroper shaft must be tightened
from time to Hime, Just like all the others;

3. Sticking of the Catalyst in the Gas Filled Part
of uhO Degasifying Pot.

The sump material entering the deg&sifier from the
reactor enters below the liquid level to avoid‘apattering B
on the upper wall. Never the 1ess, becausge ¢f the |
‘short distance of the 1evel of the liquid in the sump
»from the co?er, spray from the latter reached the
cdvér, an@ deposiﬁs'were formed on it for the same'

reasons as or the reactor walls, and kept growing.

rflow to catchpot

Converte: : —sgettling pot
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This made itself seimarily inconvenieht by reducing
the uppser gac outlet. The process wasg ailded by the
thermocouple tube, located centrally in the gas cutlet

tuts ané which faciliteted ite pluggling up. If the
gas outlet ves ccmplefely closed, the gas pressec the
liquig level down L0 the bottom edge of the settlingr
pot, to discharge through the latter into the catchpot.
The settling pov becans emgty‘and its contents #ere |
pressed into the catchnct. _

| This r@quxted in zmnortant difficulties. Sméll
variations in ths amoant of liquid in the suup, caused
by slight vaﬁiations in the gas supply, emptied the
plece of tubing on tne bottom of the settling pot be-
" cause of\uhe absenge cf,appreciable resarves in 1it. |
Relatiiély'dwy deposits of the catalyst formed in the
settling pob ocecasionally chipned ©off and resched the
pump,prOGucec abrasiong 1n it and necesﬂitated e shut-
doﬂn. o ,

When ell these disturbances were first noted, the
reczon for them were sought elsevhere, no one thought
of the posslbility of nlugging dﬁ, because the converter
had operated previously for three months without any
plugging up., Finally, however, the f&ilure of the gas
outlet tube remained as the only possible explanation,

end & dlamantling proﬁed it to be the correct one.
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The 4iffisulty was overcome by first of all

removing the thermocouple coentrally located in the

catslyst. The reactor hag opsrated now for four months
_wit;ogt eny Q}ug@img up. |

AAgitional precautions used in the 14 em reactor
then uvnder eamstructicn:.the liqguid freom the sump was
nade tq enter the ﬁégaﬁifying pot underneath the level
of the liquid, as befors, and 1 m-diétance'was maintalined
between the degssifier cover and the level of the 11qu1d;~v
It wvas expected, that Shis would prevent the spattering
of the liquld upward. ' |

| summary

large scale experimenﬁal work on’theifoaming
proéess haé_led to ho dlfficulties whiéh hight bé
consideres Fundamental. Any troubles encountered
were causeé by stuffing boxes, chiefly of réﬁiﬁly
rotating sﬁafts, end by the sticking of the cataljst
to the wallr surfaces in the amp and the ges spaée. ‘
The aifficulties coﬁlé be overéome by rslati%ely
simple measuresS. P

/8/ Hichael
/s/ Ehrmenn



